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WD 2004/ 056780 PCT/ EP2003/ 051025 Tet rahydr oqui nol i ne
derivatives The invention relates to a conpound havi ng
FSH receptor nodulatory activity, in particular a

WO 3084458180 dr oqui nol i ne derivative, to a pharP¢EGPA0pEHED25

conposition containing s the sane, as well as the use
of said conpound in nedical therapy. Gonadotropins
serve inportant functions in a variety of bodily
fractions including netabolism tenperature
regul ation and the reproductive process. Gonadotropins
act on specific gonadal cell types to initiate
ovari an and Yefeahyduneqninelinerderiusfivesit i on and 10
st er oi dogenesis. The hypophyseal gonadotropin FSH
(follicle stimulating hornone) for exanple plays a
pivotal role in the stinulation of follicle

Thel dawedtio nabaes 1@ A cdompotiad mvinngSH\mmaaodanO(Yl agtiviiyninzi ng

t coRibsitfoh icbhtdaReEOC | noL
pa%gﬁ%?e%@cg&%ﬁ%dg%}#ﬁ dﬁg?on and&lAr rrstsrlong, Recent
thmgaswqaﬁﬁemgfswwﬂ@e@dm@%@lww Currently, FSH is

applied clinically, in corrbl nation with LH or hCG for

15 ovari an sti nul at| on i.e. ovarian hyperstimnulation
] L fondtBalUinbhdy Of
ov uF&zﬂ}B g'lhr&el iﬁ:pl} ert % lg%ow\?ﬁ%tytg%?o%nen nsﬂekr V.,

mdibelism, fempeeatupe fPﬁ“lﬁWn@Bd e repmyductivg 880353\3%90"33‘85 #%enwaks,
spebific Viohdd® Eeﬁr es E@‘%me Toaas st te'éuc&arlaﬂa@.&ﬁ)m asl wel |

e B URERE A eS8 LS b ™

exﬁh;ﬂd&ﬂstyﬂﬁ ivasa el intiieastimuihtion efibiicle ﬂevelﬂ@mnt and maturation
and
R PSRl iR ool SRR 1oRS ROE i iR e&’?‘é‘?’fm e,

| 33ﬁsmacwo,oaommonowr4\:@§trqsgm Reped 391@4 dﬁﬁfe

34b 7b), Blnfedity, P isl appiiel an{mu,pun d@aﬁmﬁe@wmegnloah«:@gm
secretlon of oestrogens., In_the mle,

ESH
ovprieg Stypatipn ke. opAtaR h@ﬂfﬂﬁ?@m fiog m,itrp frxtilisation A‘f";‘“é P8us
induttiod bEsruiai indefsileioviiatoiyaromec@lsles Vi, b, Jsﬁeﬂﬂltyras 85-

o7 PRE N RRTRy % Viny Bt P ABEF Y, AR VL 0

as fon mblo hypopphadspendaslogbridii s in mal es. CGonadot ropi ns
destined for therageutlc pur poses can_be jsol af ed

The enafatopin ASH fsi Rieas the angprier pifuitarg pmden the glpneg of (\vor se
oﬁido ot in-rAdARAg h&moﬁe @D @bbﬁbgenil mmurfmhl i Oplidents afniing ogé
ter Ve an rea as
BB e S A6R P et b hophent e BREREL
andi\mmé abjochanmraeglatig secretind of Sestyegonsg nude gnalen FIE 49 st ed
! i dn@fefehs Abutes M aots 4ANRertblE PR %o
‘@g‘@%qﬁ*g‘g%ﬂ@%g‘g?%@e i §Lc”Lanc§t Lk RO eEY wo
SO0 4B HEPE. M¢@%@e clinigall to treat infertility in females and
for some types of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. J. Reproduct. fmmunol. and Microbiology 17:143, 1988).
Alternatively, they can be prepared as recombinant gonmadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction
(Olijve et al. Mol, Hum. Reprod, 2:371, 1996; Devroey et al. Lancet 339:1170, 1992).
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-2 The actions of the FSH hornone are, nediated by a
specific plasma nenbrane receptor that is a nenber of
WO 20485478y ge fanily of G protein coupl ed r e PEFEFRHI OO e
receptors consist of a single polypeptide with seven
transnmenbme domains and are able to s interact wth
the Gs protein, leading e.g. to the activation of
adenyl ate cycl ase. The*FSH receptor is a highly
specific target in the ovarian follicle growth pracess
and is exclusively expressed in the ovary. Bl ocking

e
thatdic  ingmler ofthevlatel mmlstoa G@mm Pqunlﬁieféwﬂfe’&?veﬁféﬁf’“’ﬁn d thus
conS¥ We @ty g@ tp@l%p{i(ﬁ Iebith! byl trats@WnbiiRle QAoMAiRY andBieddtle foSH

ant a

‘% 0 couldt%ﬁrefoyegt{?g n?gthe basis for new

integaghyrith she s profrisg leadigig o 19 WRRLEHE  give rise
i m ni.sh ol l.icl eyve n) with

T pdreocnghs { Bty oo B t‘v?%%ﬁf@%ﬁl%%@w@ ot

is eaﬂhsmlsapeﬁsb@mmw@hgmsm@wmgr imkipiting fhe SPAEE hand,

wmﬁlpﬂmiﬂﬁg/%n&u%taﬁ&tﬂsﬁlﬁea&ﬁd FSiphoF Mbmmrwamenay

serve tO mmc .the nad he, nat ura
develppyaepicpnd figs %E‘Pﬂc?gé "ﬁ% N "%‘s
coﬂmh@&&b R Bk £ Q:bﬁmmapﬁwle@ §scht B5EK an@g«mm ¢ou1é| y have
m;)dul or £V t t npounds
i Gt Bflaeiribpaiy ol Sl “i‘%%%eﬂgf@ %%“?st o-or

pméqaﬁunt lefaltg awohd a@mse sﬁ@tscxfn QmebonﬂFBPFSf QEé’ﬁﬁ dThus,
. n@b & of
con%pgl%nr gﬁmg@%ﬁ&m ﬁ%f &gf&gmu%aytsé}ee i @ik e@ e

compounds of fornmula | or
effeotvdithepatwl lipandl | y acceptabl e salts thereof, may have
FSH nodul atory activity. WO 2004/ 056780
PCT/ EP2003/ 051025 -3 In a first aspect, there is

provided a tetr ‘9& dr oqui nol | n derjvative according to
Dis¢tegeghig the Qreparap%n i.‘) ’f-’fg p Fl hﬁ"ﬂé né
analogs that selectively have modulatory actmty on the FSH receptor. The compounds

disclosed can either be used as {partial) agonists.or (partial) antagonists of the

FSH-receptor.

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

modulatory activity.




O Fornmula | or a pharmaceutically acceptable salt
thereof, wherein RL andR2 are H orMe; R3 is H,

wo 200yef6mey; (14C) al koxy, (di)(1-4C) al kyl ani RGT/EPHCYEHREXY
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or (2- s 6) heterocycloal kyl (2-4C)al koxy; Ris H OH,
(1-4C)al koxy or R7" R5 is H OH, (14C) al koxy or R7'
Wth the proviso that if eis H R5is not 9 OH or
(1-4C) al koxy and *at_'i'-‘\‘RS is H R is not H OH or
Ina f|E% %%)c@lh‘é@w rodiBe R BtetrghyiidybiRdine ienmtivd accril s fdrmula 1,
) cycl oa kyl, (2-6C) het eroeycl oal kyl or (1-
6C al kyl; R7 is am’ %, (di)(1-4C) al kyl am no,
(60 aryl carbonyl anfiy, (6garyl carbonyl oxy, (2-
5C) het eroaryl cal g
(2-50) heteroalnyl r ponyl oxy, Rs-(2-4C)al kyl am no, Rs-
(2-4C) al kdﬁﬁ( thyLam no or R9-nethoxy; 1s Rs is
hydr oxy, am ﬁ koxy, (di)(1-4C) al kyl anvno,
(24C) het er ocycl oal k (2-
6C) het er ocycl oal kydc rbonyl am no,
(d1) (14C) al kyl am nocar bonyl am ﬁ?fmélﬁ (1-
HKONKSR B R N PeBd whreins anl i nocar bonyl ,
_ora%gg (a14d) a?fsfagm nocar bonyl, (2-5C)heteroaryl or
R' 06R)ag Y orMeiand R5 can |ndependently be selected form
B e@cﬁ oﬁyd}(,q? 1-00REHE NHiNoACTkyladinn@eMalkoy st (be t he
econd aspect, there is provided a
G)hW%P&‘@E%‘f‘ °"€’onp05| tion conprising the
R ik Bf ORy{)-dCnaloiyokT ne derivative as defined above and
a'gﬁ @ﬁ Ik swtable auxiliaries. Inathird
Rslggp g 8’% ol rovi ded at rah% ﬂlgt%}g@
mthiﬁcpmatq%:fgslsclkﬁl iﬁé?iHaBE\?é etapy. In
oxy;t here is provided the use of the
sl oty 8@‘5““2
ui nol i ne Yye or a
R’ ih & %a( p%?”éc@ggi"ﬁ%?ag‘ﬂsg? é)ohggrugp at e%?ger eof .
6C)taﬁ;, the manufacture of a nedicament for fertility
,requl at | T phyfeRy, @odul at e
e e
5C)heteroarylcarbonylamino, (2-5C)heteroarylcarbonyloxy, R R®-(2-4C)alkylamino, R’
(2-4Cyalkoxy, R*-methylamino or R-methoxy;
RS is hydroxy, amino, (1-4C)alkoxy, (di)}1-4C)alkylamino, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkyloarbonylamino, (di)(;;4c)alky1anﬁnocarbonylamin0 or (I
4C)alkoxycarbonylamino and
R’ is aminocarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-5C)heteroary! ot (6C)aryl.

R* and RS can independently be sclected form each of the groups mentioned and need

not be the same,

in a second aspect, there is provided a pharmaceutlcal 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 tetrahydroquinoline derivative as defined

above or a pharmaceutlcally acceptable salt or solvate thereof for the manufacture of a

medicament for fertility regulation.




and can be used for the sane clinical purposes as
native FSH if they behavegl ikke agonists, with the
advant age that they display altered stability
properties and may be WO 2004/ 056780 PCT1EP2003/ 051025
-4 administered differently. If they block the FSH
ﬂé%&%cﬁ%%ﬁﬁslg can be used e.g. as a contraceptive
agen 7§'e etdﬁ'éayﬁ@liﬁ'?t%ﬁ‘éﬁtsﬁr’emww'@?s di scl osed may
anj@anbeoked dor the mat ichrdeal purpoaést 4s|nativg, FSHGE thep béheaeckipt | on
r f L sarders such
o, o SRR o ey OIS SRARY Rl 568
endonetriosis. The: following terns are intended to
have the indi cated neani ngs denoted bel ow as wused in
the specification and clains. The term (1-4C)al kyl as
used herein nmeans a branched or unbranched al kyl group
to having 1-4 carbon atons, for exanple nmethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl and tert-butyl.
The term (1-6C)al kyl as used herein neans a branched
or unbranched al kyl group having 1-6 carbon atons,
for exanple nmethyl, ethyl, propyl, isopropyl, butyl,
"sec-butyl, tert-butyl and hexyL (I-SC)Al kyl groups
“are preferred, (1-4C) al kyl being the nost is
preferred. . The term (3-8C) cycl oal kyl neans a
cycl oal kyl-. group having 3-8 carbon atoms, being L (3-
cyclopropyl cycl obutyl, cycl opentyl, cyclohexyl
cycl oheptyl and cyclooety 6C30yc|oalky| groups are
preferred. The term (2-6C) het eneycl oal kyl neans a
het er ocycl oal kyl group having 2-6 carbon 20 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 carbon
atom Preferred heteroatons are N or O Mst preferred
are piperidinyl, piperazinyl, norpholinyl and
pyrrolidinyl. The term (1-4C)al koxy neans an al koxy
group having 1-4 carbon atons, the alkyl 25 noiety
havi ng the sanme neani ng as previously defined.
(1-2C) Al koxy groups are preferred,




The term (2-4C)al koxy neans an al koxy group having 2-4
carbon atons, the alkyl npiety having the sane

WO HE4RP8Y as previously defined. WO 20041058 A#EP2003/051025

10

15

20

25

PCT/ EP2003/ 051025 -5 The term (di al -4C)al kyl ami no as
used herein nmeans an am no group, nonosubstituted or
di substituted with alkyl groups, each of which contain
1-4 car bon atoms and has the same meani ng as
eV| r d rein
Rie® Y tﬁ, fﬁtﬁas%oci W2 Fsf il nét@r%%‘trc%é% A a1
comimamted vvlth one or rmre substltuents sel ect ed
fromh drox am no, Fl [0 t [ fluoro,
T, 1o SRS SROMBO RS CRARBY DUIREHIT ro00 40 al kyl
infrititd, Erabit@oeption afd fol {Spfumnt) hétnbizerieprodentt diserders kueh as gl k oxy

ﬂ@ﬁ s having the sane neaning
bregsggaﬁéeg’ |ous¥iug%|§¥}| ne eﬁé&gﬁ exanpl e phenyl ,
3, 5- dlbronDphenyI 4- bi phenyl, 3, 5- dlchlorophenyl,
3- br ono- 6- net hyl arri no phenyl,
Thd fdﬂbdmg R, die ﬂftermtlhmkgvp tieripdicateti aeanings denoted below as

us% dép%ﬁ%{cﬁ%’)h The teen (2-5C)heteroaryl neans a

or unsubstituted aromatic group having
Thé tenin $RIGAIY1 3L Q8 herdl nlme@sst b;hmédwilmam@m all§! plogAt om

ha‘g‘g’l%e %;”l(’)ﬁ’m Nﬁﬁ?gp 2?"%4’ rﬁﬁyl’ Bf" Jﬁd‘?“ﬂ"@]’%\a@%ﬁgw tuents

andBit-bfd@ heteroaryl group may be sel ected fromthe
group of substituents listed for the (6C) arY gr oup.
Th teem (Is6¢)akyd e agey hengin onppnsma\;rartsbedaqrtua Al goBar bon

‘ﬁﬁ&qe Gt r tafst ﬁf &%ﬁé%eﬂﬂl, efh? @soproﬂ Slftﬁ[ *&butyl,

t'h f dvL Th
tert s DR A Y58 lgr‘ﬁ?‘PFo‘F‘leE‘E s oot MR oriert 1

prefdRed)S a (di)al kyl am no group, the alkyl noeity or
al kyl noieties of which each contains 1-4 carbon

mamne scmammmms ¥ mlohllm gaoup haying3efgorbpmatethie beifk y |

4, 85dc88N3at ons,
Wﬁr‘mr OPII%i ?ﬁﬁ@%’y am &r’fge\é# ;alnaélgt i gﬁgoxy group
GC)uwuaIkyllwumIGMnl ng as previ ousl y defined. The term

Th?(é@g %ﬁﬁﬁg{g}({:ﬁl oal kyI (2 4C) %ﬁ‘yﬁ@?%u%g‘ﬁhe?’%n

atofh, PoforabHONS e&ﬁdﬁChtdn& H’d&at &laityilcllmﬂg @he/hetrfoatem wlekioky |
Q oxy
s g s B BB EOR 25Oy
atofNEPrefeifeg haropiniey are dsdryO. Akt prddremw ptiperidinyl, piperazinyl,
ryd ear | am no as used herein neans a phenyl
mofphihatd SBLARGY, ° |
The term (1-4C)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl
moiety having the same meanmg as previously defined. (1~20)Alkoxy groups are
preferred,
The term (2-4C)alkoxy means an alkoxy group having 2-4 carbon atoms, the alkyl
mpiety having the same meaning as previously defined.




substituted with one or nore substituents sel ected

fromthe group of substituents listed for the

(6C) aryl group, connected to the carbonyl noiety of a

WO 208/056%8Y | ami no group, the (6C)aryl noi et PCAEPRGIZOTIHS

same nmeani ng as previously defined. 30 The term

(6C) aryl carbonyl oxy as used herein nmeans a phenyl

group, optionally substituted with one or nore

substituents selected fromthe group of substituents

l'i st ed V\D 2004/ 05678 PCT/ EP2003/ 051025 S‘ﬁ'fﬂ r. the
The e Wid} el dnepss 2 Rt P BoRYA® y of a
or Gﬁﬁbhﬁm@dlvﬁﬂiyﬂkgrgﬁwm caclnef which Cnainyi-4 tmbmeatgmsfmd basdpet he

an viously defined. The term
s BB e Bl

feroa car bonyl am no as used herein neans a
THI G r(&%&r%ﬂyas gﬂegslht@rle,tnqaaﬁ@a Blich\d gRu® S?&ﬁo tm?z oiiﬁdgmsr beuent .
5 S“E‘“‘*‘@@$E@’( w1 of ’F‘?fﬁf"lbﬁ 8%%&’%# E@ﬂ‘?”t tent 5&1 glto?lé’d f or
chioRg ﬂécﬁ@)nﬂﬂwinﬂgmﬂ@hyl, agamocptnt (1-4C)lkd, @aChkoyt, (hoi et yh
ko r in the
4@@{@90& 1 t@%%@@hy ox uﬁ%?gwéagﬁ%@ﬁggﬁ ng as
: mgm@,q\smgsgdogslﬂ@ﬁpqﬁegpr explet b 3,5-dibromophenyl, 4-bipheny
3 4§ EetRfophBi1€ ROREN-6-Aeamthdhiny) S 3-Wificel2 baintitioxyphas a

heteroary roup containing 2-5 carbon atoms,
10 Bﬁyf‘fh&?‘ﬁ”}?“ ubstituted with one or rmore substituents

p d f
i o B b T\ By Bt o g ol O
2-ffarkan atansa atrlgalstov@yldgs @ughetempiam pelected S v Orpad/iSy ke, ¢ ne

£, 395 {hﬂﬁg} (ﬂrf&ylpTﬁbaé&bshﬁlaatsﬁaﬂme Ry as
preV|ousI eflne he ter

group rgLH qfélt’@d@@?é‘?ec%?“ﬂ of WHW%"WBE GO g % n
15 he&ﬁﬁ@ﬁg@p ht er Aiashed il akoatbor ntow p)r lachelerogtor; B fersibloon

nected. to t noi ety of a 1s
P‘%{ E%Tﬂ%’ geg’lﬁ% e&ﬁéﬁﬂ ocycl oal kyl group having
éffﬁﬁﬁ B(2A8)alRkE W &&15 h&eud ednd Qtd(dl)amﬁaﬁlﬂf m
Kyl am nocar bo used g n neans a
grpu Egeiy 15 gRcpl soictics er "@'i“%PEF‘pJ(j e h

coRvtbdWa e 4mEa rghﬂp @ 1ho Iiﬂcyl may] eK:ztuealko!y gcotqh Bavingi2Z?b gr oup

a car [ ] avi ng
L bﬂ‘b"‘%n’ﬁv\'&f?@gﬁﬂ rﬂ‘gfa@% Dl e op( th%aﬂg#y%g%; ‘grﬂ&#ﬁgbt erm
‘mdaniing 45 previGisixidefinedini nocar bonyl arri no as used herein neans
a (d al kyl am nogr oup, the al kyl ou S f ich
Chhetgrogygfoplisyd xy g bR g ot Bl
Qiﬁ% o D6 Emn%nﬂoamhmﬂm&oew alefl nﬁleﬁaﬁftmrwﬂoﬁirgmp group,
havmgu ??—4 Fc;arrl?o\{llatolj:nrs],g'm which the alkoxy group and the heterocycloalkyl group

25 have the same meaning as previously defined.

The term (6C)arylcarbonylamino as used herein means a phenyl group, optionally
substituted with one or more substituents selected from the group of substituents listed
for the {6C)aryl group, connected to the carbonyl moiety of 2 carbonylamino group, the
(6C)aryl moiety having the same meaning as previously defined.

30 ‘The term (6C)arylcarbonyloxy as used herein means a phenyl group, optionally
substituted with one or more substituents selected from the group of substituents listed
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urea functionality, the (di)alkylamno group having
the sane neaning as previously 25 defined. The term
(1-4C) al koxycar bonyl ami no as used herein nmeans an

WO 0405630 gr oup having 1- 4 carbon atons, atPCAFRAEINI025he
carboyl noiety of a carbonylam no group, thus
providing a carbamate finttionality, the al koxy group
havi ng the sanme neaning as previously defined WO
2004/ 056780 PCT/ EP2003/°051025 The term

Rs- (2-4C) al kyl anmi po as used herejn ans a Rs group
for e (IORBAA 0. SRR e BT Yoior oL PRORRL RN 8 o
(6Qaglhibiety avibg the sainemesning asreaiviiygdefred.pr evi ousl y defi ned.

The term Rs-(2-4C)al koxy as used herein nmeans a e
The rtann (2-5€)bekronsdpatbenylaminoAs |05qd herpis; Beaps petgford gesp 5| koxy

cobthifiht2-5 Q&H&d;goﬁéﬂ eﬂm_semam GitR Snddbremére Wlstuedel | ned.
e term p t.

sl i e PR g P PP REP R o o

cafj6ryLl puoiehh @f t 2 rambbiflamixioh groyp. aFheu bealodnd r wbiety mizats a RO
r e EaiBh ] nmet hoxy
h°%fr°%ﬁ'g"."%f’r%‘%ﬁ§}’eg? %&gﬁﬁmceu%gaﬁﬁ%gggén g% le salt
Thb QRMEE ST hStertbdt ABboRylbAy SaskbL Borélfi @eandd d Bététodrylegroupo scope
of medi calg; udgenent su@a@%s@{lor use 1 n.contact for
coptpiping 2-§ Lprbor pjpms, Qptioplly st BHPRPE WTROUt  undue
selbdtodi f@intthe, group lof fubdtitvomnts listdd|ferriei (6C)arglapmp.ccomsmetet! tolthe | i ke,
nd, are. cqQnmre r ' l.e:benefidl ri sk
m?%ﬂy} dPh aognﬁcgaé |nglgﬁ(l ymt"ag'c 216% Z‘%ﬁg’%?gl Itﬁ%aF a{rie tﬂv?/{al I
heieroaryioarionylexty group kas th sy mepnjngtgpresituely fefeddur i ng t he
final isolation aaﬂg' gur' ficati ongﬁgf t he %%?@0%”‘15 of
The h demmp  fspipheisocydioaliriepbgnyloming, B3, P84 PFHY F%Fed base
helefocyloflByl prodp havihig P6 eft@n hpmyidniecd lictcarbiny]l meietpefal  aci d
uch as hydraqch] or i ' h ' o
coBiPe SRR O Tt ol BRRRORE S Blfhinglle
previoasiypdefinedscor bic acid, citric acid, tartaric acid,
lactic acid, maleic acid, malonic acjid, f jmaric acid,

Thy st (I IcAQualiduminogashouyls sed hergin megns, g (dalkylaminpgsoup, - o1 j ¢
theeilyHlaro dg@% JTVARE bidvind uM@mwb 'ﬂms,?&gledte_fd&:]althdm'nolgfouptoes ent,
an aci nct.l gn. can be reac or a
a et gpoom e dIfhoipBiE s, S g el S RRARE T
definedr oxi de or |ithi um hydroxide. The invention thus

relates to the conpounds of Formul a {]ﬂlﬁas defi ned here
Thabdem | @E)EACRkembpEbayimie tHe W5 PN F&atds to

( Bﬁﬁmﬁﬁ&ﬂ?ﬂ’ efdG(8) Of WHIEH Ravifg 1-4 cardvld @tomis,eoliBeteds H,
_nyar ox (n:l g)}aikow. . e

via the amino group to the carbonyl moiety of a carbonylamino group, thus providing a

urea functionality, the (di)alkylamino group having the same meaning as previously
defined.

The term (1-4C)alkoxycarbonylamino as used herein means an alkoxy group having 1-
4 catbon afoms, atiached to the carboyl moicty of a catbonylamino group, thus

. providing a catbamate functionality, the alkoxy group having the same meaning as

previously defined
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25 The invention also relates to conpounds of fornula
I, wherein e is H OHor (I- 40 al koxy. In another
enbodi ment the invention provides conpounds of Formul a
WO 2004)3¢8B@in Rs is OH (1-4C) al koxy or R/EP2003/051025
2004/ 056780 PCT/ EP2003/ 051025 in anot her enbodi ment
the invention provides conpounds of Fornula | wherein
R6 is (2-5C) heteroaryl, (6Caryl, (3-SC)cycloalkyl or
(1-6C)al kyl . Anot her éenfbodi nent di scl oses conpounds

T oy Bl A apito 8 1) s o < . B R ¢ g Al ! 08!
mdiesiof & (Bt (Ydlkypinirogroup hivgg dhesaneshepning as freviously d@ingd. ons .

Di scl gsed are conpounds accordg ng to Fornul a | wherein
ThRpmR R -(HGKoxy @5 H3ef \ppraifimeans a R° group attached to the alkyl

dieByr o7 SA2M) Bl 83 hohs; Biivia it kB nivBuing as previously defined,
" %Sg heter%gryl oar bonyl oxy, Rs (2- 4C)al koxy,

ThRibrmﬂP—h:pihglmnnm asowsed_Braire ok y R grou #tached teotbel methyit

mow%ggﬁﬁw%nﬁi Iaccordl ng to Formula | wherein R 7
al kyl ami no

 Thé 2P R Rethdy Qisyd KeRiafam aRe\sroufrtatitd 4heunbimt yhoictRO-
ofapgﬁ | am no or R9-nmet hoxy. Anot her enbodi nent

?@@con‘pounds according to Fornula | wherein R7

Th&%mg ngl%a#sa%% i ngwws%%%é&sé 9@%&%&@ within the

Anot her enbodi nent

scapp gbmd@elsudgemm geigble forpss ruawntgcttqu e dfosyen of bpmagp aide n 15

lovg@ a:ﬁ:lgﬂé'ﬂh%tlﬁﬁ&ﬁé tdxﬁnﬁﬁnmﬁom(ﬁﬁlm@k{?&wﬁ DB h&t a@reodi ment
I scl oses conpo rdin

COTRERSE Rt R qyﬂﬁ?‘rfffm gh%a g“gg acé’fq’ia bl S8 0.

arcAwElL hﬁ»ﬁmaﬂhﬂdmmey filhys bé Mdaiummﬂm(fsaloﬁolaﬁm pd a |

ol SR R 5 Sl B Ry b b SEhFH) AL o oo
m@hﬂp@mm W“W noipgrd) eﬂ@wahﬁsrhﬁdr@ﬂhlogqamd, phosphoric

acf&,Qs} ?%iﬁﬁeé%e O?Agfg%hwaﬁ%ﬁ%claéﬁ@gbﬁf e:@ﬂgg ddgmehmd i@l 0ses
u | |

aclédmam acidsylastie 3o maein @*%Pﬂ@éf § %TXES“P 3

su&cﬂa:céah,@lrdpm aad, b@wdcﬂ;mmnesmnmm andahmm Ifprestnt,

an(eaia(tl?%ses Cq{}p%#g F"g%ﬁiﬁé’?er oeycl oaef I?ﬁf dd&m?g] ngs

hy&@h@ﬁﬁo&ﬁwmdmaﬁkgtlh@ammm no.

The invention thus relates to the compounds of Formula I as defined here above

Tn another embodiment the invention relates to compounds according to Formula I,

wherein R® is H, hydroxy or (1-4C)alkoxy.

The invention also relates to compounds of formula ¥, wherein R* is H, OH or (1-

4C)alkoxy.

Tn another embodiment the invention provides compounds of Formula I wherein R® is
' OH, (1-4C)alkoxy or R
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O scl osed are conpounds according to Formul a TCUREFEPE310%

R8 is amno, (di)(1-4C) alkylam no or
(2-6C) heterocycl oal kyl. In yet another enbodi nent, R8

in the conpounds of Formuga | may be (di)(1-
4C) al kyl am no or (2-6C)heterocycl oal kyL WO 2004/ 056780

ol bl ROl N shventith Dlobidl05ihotlds PRGN 1 SABRM RSS!
CHE Doyl (6995 <3§sm§oﬂw1m<k@a@m{ s'of 4'or 5 C
F
S Timod e BELASL RIRANL DleDbune BEMMGHNMLRG 1 0 FO1 T

R%@Dj@jhaﬁoirﬂoyﬁi@ﬁﬂot her enbodi nent, the heteroaryl
group in R9 according to Fornula | may consist of 3,

in4tilDanofheCerabairgent thihsteraaeé Broge & iR owpYtinelst autfr atomsal |

E}gmflc definitions of thev%@oups, R through RO as
DisRopeq AEICIHRP IS BGGEing jod- OE"(‘H‘POI Ef'"i%'ﬁ H&1- conpound of

@ﬁ‘éﬁ%ﬁgﬁ O(Uzﬁjﬁgh %léa&j&ng nvent i on ar eet%ut I HEd%ﬁfe:ng\f\l(ZOfA

ragiirfdapipo g Bcangtory- MMO H Rilg AAKON R Me O N
J\, L1 7.

AF\F;]“&RB"*{?&’ it Spiossrebnd et Grfirals Ry Mesin s o o
(&Mal@ﬁnﬁl? QAl (a—scmetdrddmwbonym AVOEN2ZRE)aliick O NRR1R
me%%lammo orR? —me o _
Another embodiment discloses compounds according to Formula |
wherein R” is (di)(1 ~4C)alkylamino, R3-(2-4C)alkoxy, R*methylamino or R*-methoxy.
Another embodiment discloses compounds éccording to Formuta | wherein

R%-(2-4C)alkoxy in R is Rs—ethoxy

- Another embodiment discloses compounds accordlng to Formula |

wherein R%-(2-4C)alkylamino in R” is R®-ethylamino.

Another embodiment discloses compounds of Formula | wherein R®is
amino, (di){1-4C)alkylamino, . (2-6C)heterocycloalkyl,
6Cheterocycloalkylcarbonylamino or (1-4C)alkoxycarbonylamino,

@-

Another embodimént discloses compounds of Formula | wherein R® is
amino, (di)(1-4C)alkylamino, (2-6C)heterocycloalkyl or (1-4C)alkoxycarbonylamino.

Another embodiment discloses compounds of Formula | wherein R?
is  amino,  (d)(1-4Calkylamino,  (2-6C)heterocycloalkyl  or
6C)heterocycloalkylcarbonylamino, -

@-

D|sc|osed are compounds accordlng to Formula | wherein R6 is amino,
(dD)(1-4C)alkylamino or (2-60)heterocycloa]ky1
In yet another embodiment, R® in the compounds of Formula | may be (di){1-

4C)alkylamino or (2-6C)heterocycloalkyl.
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WO 200:4/0567 rnns
VI - alg'a, I%%:NE VIl-aR ,R2=Me | -aR , R2=Me VI bR ’Pﬁg/;EﬁNOB/ODIOZD

V[FbR .t2=H IbR , R2=H A=3QAl k Al k = (1-4Qavgl WO
2004/ 056780 PCT/ EP2003/ 051025 - 10 The conpounds of
the present invention in which e and RS are

(1-4C)al koxy, R and Rz are nethyl and R6 is as

| ﬂg&aéw.%hafhé#@&bmnp@@orn@u%s RS SEShlb Mnd L™

appropriately subst]tut |ne of “genera

thp hetgsgeyehealid seolip iR’ oppsisis of doe Gftmsd  Skr aup react i on,
mhlch yields 2,2, 4-trimethyl -1, 2-di hydroquinoline. 5
Benetiarembesimest. 7 Geeping tp F?fma'a 'REY 5% ed Sknup

apitdcadonytensajhenaybageCaygnd in literature: A
Knoevenagel, Chem Ber. 54:1726, 1921; R L. Atkins

Amordbg o yeBlarthIsa,r edhbodingnt, laewterabd) §8Ubin RE978; J. V.

D d B. Roth, J.
FRGORGYyForings | G a0k B CRBFRN 7" g and s
é dct&sh@are‘]:imggun stFé}SiWau %‘cﬁlcd‘s 497, 1996; J.P.

Marschke, D.E. Mais, MM
definitiens o dhegraupy . Ii»% thrs) ” a)defigpdiherephone areseprbippd im G

: &$$mﬁ@amﬁﬁﬁagloned reaction is typically conducted at

el evated tenperature in acetone or nesityl oxide in
the presence of iodine or protic acid such as
hydrochl ori.c acid, p- toluenesul fonic acid or aqueous

Soipabicagethods: dat the prepdrition d thev@mpoundls af tHé ycition 2y outlinkd

blrlnethquumollnes of formula Ill-a can be prepared
y Teacting the corresponding aniline of formula Il
Wi th acetone in the presence of MgSO4, . A

4-tert-butyl catechol and iodine (L.G. Hamann,
Hi guchi, L. Zbi, -J.P. Edwards and X N, Wang,
Chempard1: 623, 18R8). In yet ang& er procedubfyt
reaction can b el '
tri es—(e camdi urmtri f e)]as cdat a
fie S Fcase, Ak i a h atror O®
tenperature or at eIevated tenp tures usin 4L\
convgnt i onal hea 0 n1cro ve i.rradi_ati ﬁp
Theocl i t ou anﬁ E&ybl ns 1 hedr “aR% 1°
43: 3907, 2002) . | n be ‘6P

obt ai ned dlregtly fron1conneg0|al sour ces orAeaS|Iy
pr epar ed by t lose skllled inlthe art.

VEaRLR?=Me = VI-aRLR?=Me .  LaRLR?*=Me

VIbRIR2=H o VI RIR?=H _ LbRIRZ=H
A=H,OAlk

Alk=(1-4C)alicy]




25 Compounds of formula Il1-b can be prepared from
anilines of general fornmula Il by reaction with
nmet hyl vinyl ketone. Related cyclizations are

WO 208898¢Bbed in Untited States Patent 2, 68®CTIER2003/051025
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(Badi sche Anilin- & Soda-Fabrik Aktiengesellschaft).
Subsequent 1-N-acetyl ation of conpounds of fornula
El-a-b wherein R1, and are as previously defined,
can be carried out usi ]n(gzst andard conditions. In a

ypi cal, _so experinent, rrul 1 L1 are
Thh@’&'—?@&"ﬁﬂf&@#’“’l’ Jpgptiqn ja gﬁ‘gﬁg ‘g}gﬁwfi]é'% a!ik =’aﬂgt ed in
R? aarés eie&iﬂnetud pfcid ®sprekiaubly | dofidretch e greparet lslalhygi dofour au,

aPIfS fﬁ%@?@%fg@gﬁl@ ;Efﬁ \ﬁ%ﬂa&oﬁ/ ?%%Qloﬁ t%lehgemresence

dowtnelaedb Slseups esptions WWlePlé% Frleigmey 24y ffaquinoline

defivatival éT¥dr@ih NEa, Or sodi um hydride to give N-acetyl ated
4- et hyl 1, 2-di hydroqui noline derivatives of fornula

Relaléd Skiup dyelb@hdeaisafibna esel fortnid dan tewsfurea Ad KhneekmegeliiGhemi ne

I f d
Bek“s%fﬁg% oo &e’é pﬂﬂ%%h'i‘)& B&%& tdfg_l%hen@au 1§75R@ﬁ;gejvregvgn
Joligison, B5S. Ramm Byocpngr axd i Rotsl, Med &‘gﬁ
wkéc lsrlr Hadpasd 8.-1Fnin), Chib ahbm. Bok lam@'i 199&3':1’4Ed,waﬁ19,88 7h.

Sh Wﬁ% r@%hke%a@ﬂ%i@%% Eo?g'?}o%gaya zh.

41@b55eB. Kbi m 59: 1391, 1989. no |ntroduct| on of the
requisite (substituted) phenyl group at position 4 of

The biwvemghtiongddeagtii ivlpicatle copdusiof @ilebvaéeéﬁen!?éf%d%%‘P?%hed
o S T &b crpounds
folwesg@%@r agjd °fs*th?98"t Bydpegn 1o Q‘b W‘H?@%eg% f‘ﬁ%ﬁﬁ 9@?
e or - L.he. ap '“e"ﬂ"“*. Pt e pensene.
?ﬁf“&ﬂ'zilg ?ngtme | 9“?’% géd"tﬂf@% ttﬂ:ﬁ&as hept ane
m:hueb(hékﬁueam‘ lth Higwhieh Zhb J.Pt E\fbvaalﬁ) ﬁ?do%SQTa wgy - M f
r $iss of a
CRLTELI B S ot e
acgtptie agjeg lan ? te (o1 ssandgm driflgie) '
re%rlcgi ec;ﬁrageumr T foli kentperdniofiat sllmwtempdmmsm e!mgwwgi bigs It n
hepspyg or mﬂ?ﬁﬁ’“‘?ﬁff&@%é w&&# 1169,;62{991,%&2'& f‘égow k,
Lett. 483907,.2802), S. M Vi nogradova and A N. Kost, Khim

Geterosikl. 20 Soedin, 7:795, 1971. Alternat| ely,
Staxtirig] mdsm@mabmm%qﬂwﬁ@mlwm@% (FEUrpes RE P8 Wi ¢ h

prépare PR RPdidied Blne atsubst i t uted 1-met hyl styrene
eri vat ive and fornmal dehyde in acetonitrile at ambient

Cdpounds of formula I-b can be prepared from anilines of general formula 1T by
reaction with methyl vinyl ketone. Related oyclizations are described in Untited States
Patent 2,686,182 (Badische Anilin- & Soda-Fabrik Aktiengesellschaft).

'Subsequent 1-N-acetylation of compounds of formula IT-a-b wherein R!, and R? are as

previously defined, can be carried out using standard conditions. In a typical
experiment, compounds of formula III are heated under reflux in acetic anhydride or
reacted in a solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with
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el evated tenperature to give conmpounds of genera
structure V-b. Related cyclizations are described in
literature: J.M Mellor and G D. Merriman,

WO 200568 dr on, 51:6115, 25 1995. ConpoundPCHEPZOsIEMGAS
structure V-a-b can then be nitrated regi osel ectively
at position 6 of the tetrahydroquinoline scaffold to
gi ve conpounds of general structure Vl-a-b. This
reaction is typically onducted at tenperatures in the

Ct 30 t
st B e a1 ih L e PP an

wisByRinine of Sddjueh hydsdeas gize Nricdtyladd Hgethyda,gdiydroquinoline

Al nitric acid can be added to a sol ution
de%?&%e%‘ge}q'%‘]&“n%%%%s WO 2004/ 056780 PCT/ EP2003/ 051025 -

Reﬁi%a%a@ﬁﬁkﬁ!& QoS byl dlind/ sehfid | die @duﬁ&l@lhteﬁﬁﬁé.lca aci d

bt oA R e oSk by, LA R are

ShikBdliew BddE B gStipadgd, ltve Vysal. éJchebasZavedaeIﬂnmnKhlmt Eelbmolyr e B.

st O Y. S 5 AR 1P iRy, F ot s

Ryahpmlkoanﬂg Pokapusserh. by Plehebidin. S9E391, W80k r ovskaya, zh.
Oobshch: Khim 59: 1391, 1989. Reduction of the nitro
group of the compounds of general structure VI-a-b can

prelofe | i.s t4h wel |
ot 5P Rl Db’ Bl S o ?JS‘“Q? é‘ngfj?‘%? hitro
. dihydmypinelings soafiielth cers be ragremplishegn vigfrigdel- Gy
betbMi QO8N AptoPiibtely E&ﬁﬁdt@anﬁenkﬂe \Mtﬁ hhesuh{pbuﬁas of gdrnaﬂt ment
Wth iron or other als m aci. d t nent
Sty Virg-ty Thig Feagiipyis m"ﬁfx *é]? GJ"‘%‘R %“f‘%sr?sfﬁeg%d t he
nedt Ib&ﬁene Mfi)lh@apﬁlﬁﬁﬁlefyl sattithtgd benkeae ordwlancibpronmiate inett badventni t r o
0 e conpou can
S ki of P IR PR of e Aty Bt oolion et
reagmtun(her aﬂalyslsloﬁatb@Fam (GB ALCH; 4DBearReClsor Bl Biefily at ur e
céﬁ%ﬁ@mgm%ﬁiﬁm SrocuHORREIAE BdsorBed\n B%tuas | on of
un

’fornula II- an_hbe usi ng
by SRl b G R N. Kt Dok Nk S0B0S8h ity
B.A.hﬁug@ﬁf:, 1.6 Yt SMANPRoESEIvaOind ANNEo®| Kl Getbrosild. | - a b.

gﬁgﬂgl conmpounds of fornula VII are reacted in a
ﬁth as d|chloronethane tetrahydrofuran

Xt{ gére@ gﬁ&u}eh %ﬁmpnately _
ac anhydr| de (R6 C(m] Cigm)t in
te@ @pﬂé@c@fdeavaggsagd mpaldehyde in acetonitrile at ambient or
elevawd temperature to give compounds of general stracture V-b, Related cyclizations
are described in literature: JM. Mellor and G.D. Merriman, Tetrabedron, 51:6115,

1995,

Compounds of general structure V-a-b can then be nitrated regioselectively at position
6 of the tetrahydroquinoline scaffold to give compounds of general structure VI-a-b.
This reaction is typically conducted at temperatures in the range of —10 °C to room
temperature in dichloromethane using a mixture of nitric acid and acetic anhydride asa
nitrating reagent. Alternatively, nitric acid can be added to a solution of thfa compounds




R6YO OM R6Y.0 OHHN\ -> HNmo | NRea O( ~ OO
Rl |-cR , R2=Me, A=OAlk, H | -eB=Me, A=0A1lk, R R?li, M
I-d. R, R2=H, A=0AkH | -f B=Me, A=0OH, R , R2=H, Me

WO 20U4B7B) A=CH, R1, R2=H, Me | -h B =M, A=H, RCT/RR20BE/ONELS
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l-iB=H, A=H R , R2=H, Me Al k= (t-4C) Wyl WD 2004/056780

PCT/ EP2003/ 051025 - 13 such as

N, N-di i sopropyl et hyl ami ne, triethylam ne, pyridine or

sodi um hydride to give~<"~

6- N-acyl ated- 1, 2, 3, 4-t etr ghydr oqui nol | ne, derj vatives
of agmerplspyes Vyo-byinggloca] oty .t § KR OF SR
dicloroRakun¢l S Relhted) atgioseléctiveO ruiftatidns Vofl taraliydtoquinglines emnpounds
deSOfbe@%P(iiEe%n:fﬁrMe\!vfcg'lbol.cﬁrbh@r!nscﬂgfﬁ, 366" | I‘;s.hed by

Feact | on Wleth_ an _appropriate carboxylic acid 5
Shpgreya 3. Shikhatiey, he. Zpivkass16A. Tomon Y SoRishekaykogaldht such
PoBSvsiRy BROBGE KaF050:130%1989. N N, N, N - t et r anet hyl ur oni um

tetrafl uoroborate (TBTU), O (7-azabenzotriazol-I-yl)-

N, N, N, N -t etranet hyl ur oni um hexaf | uorophosphate

(HATU) or bronotripyrrolidi nophosphoni um

Redpeticafaf thsrmipsheyeyprafttke mpendmf canvepl srctie; Vil cadee
acc@m%i_shehlb% je R RBY P inGds el BaBwA G thé &t Br GOledRAn @uCh as
N, N- di net hgi‘%gl‘sor mam de_ .or ﬁ-‘é?ﬂﬁql C r onet ha;rne at,
AtoBAREs; Bafpp; Cogpoupds SHkaR HRnF HpH e Ot he
with EEl6dRE) treAtinat® With @on svtvtieeneialiRAnd-¢mit) a@H teatmédt witial koxy,
R .= = or +4C) al R6 are
d“’ggndﬁ?né%% aoclpf% ?n‘%e;%s c?npé%eéé%é%r%sg&pr Etgér:%g] Ey Rt
nitr egmoesp Hof Ittt dompoundsenf teiensred fopiule Yhpb ekl e aqcorpRlisher
snwm a0t Sha adefic SRR T bral4 ddka %ﬂ(ﬁ&ﬂeﬁ{bﬁaﬁ@émﬁg’eon&ti c
1reirf‘ésit YI Detctﬁlgs}s aarecwell known to tehose skilled in the
of @iGto 1005C.a t ypi cal experinent, denethylation is
achi eved upon reaction of a conpound of fornmula I-c-d
with BBr3 in an inert solvent such as dichl oronet hane

Sofh et ewa@g@mg ool B RGN FEL4-9 ol ibY Carfi@GRt igat ed

ounc %@ne al formula |-e-i. _Alternacﬁsively,
stagflatdeqopriions, iwsH Tmewn focthose ldlid) ip ot 995G PRBRSH of
gefeRIRAMRA-4F, For example, compounds of formula VII aro reacted in a
solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with an acyl

halide (R®-C(O)-CI) or acid auhydside (R®-C(0)-O-C(O)-R®) in the presence of a base

IcRIRZ=Me, A=OAlk, H I-eB=Me, A=0AIlk, R R2=H, Me

AR, R?=H,A=0Al, H I-£B =Me, A=OH,R,R?=H, Me
J-g B=H,A=OH, RLR2=H, Me
FhB=Me, A=H,R1,R*=H, Me
HB=H,A=H,R,R*=H,Me

Alk=(1-4C)alky]
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20 formula I-c-d with BF3Me2S conpl ex at anbi ent
tenperature. The degree of denethylation can be
controlled to sone extent by carefully controlling the

WO 20¢45¢7Bbn  tenperature and anount of the ®EREPIPIORIIZG

reagent. Generally, m xtures of nono-, di- and, if

rel evant, trihydroxy conpounds of general fornula

| -e-i are obtained, which can be separated by

chr omat ogr aphy. The del¥et hyl ation reaction generally

roceeds 25 with a npderate de; ree ctivity,
suojag MNrdisopropletioiamine iptholagne tsmﬁ% ?Wfﬂg?wf"@“’sf t he
6-N-Rylaad )/ 2ls m&u&n&&b uPLSCRfifaites of Tueuls dadt Alemaiagle f or

q&%?hﬂnélatl dealé%gagw@gkjgt%yigﬂﬁen§$§f§L ener a

forﬁdﬁrba}ucmislsebet amxpmqﬁmeapmm mnpromtee?rbpw aPlé Hor a
80 3)rdsR6or @/ doBptdy HahiP sudl aﬁﬁﬁ(b&:z&ﬁ%pt.ylﬁs are

N&@“I\B%%?@éhiﬁﬁn% & k°*\¥ r°“‘%§}%¢r% L§ ?oﬁi‘”of
Wﬂm@ﬁ@ups béxaﬂlﬁf(i}im s of

T el

engthmqmmvkﬁﬂmmmiHdﬁhé*wﬁrwﬂbyq ﬁ@@@my@m :
mcﬁroioﬂétﬂa)ﬂé a&@&%bﬂ&e‘r%d tiRjeliitle, Chi or of or mat e)
respective under standard conditions. 5 The
conmpounds ef--the present invention- in which R4 = H
and e is connected to the tetrahydroquinol e scaffold

. Combaundsofih progpetinwttmn herdin R = HRDHon 140 Ris O
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enzene s descri be ele Q ion o
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corﬂp‘timicbfﬁ‘&mtla fhd ﬁthtﬂl‘:mmtaae otk soéregrswhpas dichloremeibapeof of f
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I on. t1v hen | ene di am ne

Alicrptiveln ctemeth:lamﬂwm he pseptmpished, upop, m%%?ﬂo?fewmp?‘wﬂﬁ ofwed by
forfte L 1Y iR mﬁmf%ﬁﬂéﬁl at%iehtsmgaﬁmomhaaemsoﬂ i bed

consdrytigopsn 50 RGPS 10 o s By oLy pnqlit e ot
temperature and amount of the demethylating reagent. Genera]ly, mlxtur&e of mono-,

di- and, if relevant, trihydroxy compounds of general formula I-e-i are obtained, which

can be separated by chromatography. The demethylation reaction generally proceeds

with 2 moderate degree of selectivity, with preferential demethylation at position 5 of

the tetrahydroquinoline scaffold. The reaction rate for demethylation {dealkylation) of

compounds of general formula I-c-d is 5-OMe > 4-(p-OAlk-phenyl) > 7-OMe.

! Compounds ¢f the present invention wherein R? is H or a (functionalised) alkoxy group

30

and R* and/or R® are (fimetionalised) alkoxy groups or acyloxy groups can be prepared

by realkylation or acylation reactions of the hydroxyl groups of compounds of general




R7 O VIII D X-aRIRR2=Me X-bR RRH A NN X X I XQ|I
15 In yet another procedure, conpounds of general
formula X -b can be obtained starting wth the

WO 2884/05¢780 r educti on of 4-net hyl qui nol i ne (RCI/BRENH051025
BH3THF conpl ex and WD 2004/ 056780 PCT/ EP2003/ 051025
-15 sodi um bi s(2- met hoxy- et hoxy) al um num di hydride to
give 4-methyl-I,2- di h]édr oqui nol i ne, followed by
acetyl ation as descrl be€d before to gi ve conpound X11-

Reducti gn t

formuls I-g1i Ffly ‘?nﬁ'b"f"s ﬁl@gl @H g"egs 8‘? rBeé'H’]qyﬁoqdf”F)e?ré‘m re:
halfie(e gfz;ﬁuogmmﬂ&eeor oRthyRabefiraatgnespdetividy, Wdubtendad. O g.
£m 62: 568, 1997; R F. Heier, 5 L. A Dolalr, J. N
ﬁcan D. KHyslop, M F. Lipton, I. J. Martin, M A

l\/huragls M F. Piercey, N F. Nichols P. J. KD

Scbreur, M W Smith and M W Mbon Med. Chem
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deﬁpsﬁm t:eearemedcmuﬁm Nepoog drpbpuglencr dipraing LVED. bThBy t he

reabtfold 'sé?ﬁéi Ski’aﬁp Radlibh, () bécHhtiorland () FficeluCrifisalkylhtiant he
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of fenzenp jo d“ PeRregn 8 By e 2 B R i
10 comani bOyrsera fonilaKiaak shewld be roted ﬂlaﬂm/&w’mmtlwepm ised in

Ii at.ur.e, o . y nyreva et at, J.
%\g‘%‘ﬂ%‘“n‘%f ’iﬁé@&“i‘ ot PP oot s o l%34 1989. is
B ectmg%ocqu;- ahlatﬁlﬁwulbaué&team eRfylagTkdime,

fo W%PEH%W%W‘{)E?@%?%@% ﬁg%ﬂfpd‘iﬁgﬁﬁ%b@fp%ﬁ)gmsee f or

coBYoRATR bfienefal fovdul4X-8ene and P. M Wits, Protective
groups in organic synthesis (3'd ed., John Wley &
Sons, Inc. 1999, see especially p. '5 6.). The
abovenentioned protection is convenie y carried out
usi @gc Frocd in JJIC with pyridine as

o ey
N
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N "Ry
0)\ o)\
vin X X-aRLRZ=Me
: XbHRR2=H
A /
oO— 0 —
N N N
0)\ D)\
X1 X1 Xm
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In yet another procedure, compounds of general formula X-b can be obtained starting
with the partial reduction of 4-methylquinoline (XI) with BH;THF complex and




20 AAA Fnoo Fnw "nmobo HN HN HN X-a-b N R2 HaN N R2
DNNruOI\R7T I RREOI R7T W-a: R,,R=M
XV-a: R, R2=Me XVla: R , R2==Me Xl V- b: Ru, R2=H

WO 2849560 R2=H XVI - b: Rr, R2=H Regi osel ect i v@®CHiEP2@S/I0925at
position 7 of the tetrahydroquinoline scaffold of
conpounds of general fornula XWa-b, followed by
reduction of the nitro group (vide supra), WO
2004/ 056780 PCT/ EP2003V%‘51025 16 gives
7-ammo- 1, 2, 3, 4- tetrahydro ui noline deriyatives of

sodiftsh e bis(2-mediomAthex R ‘ﬁ@ d@setPe&“feveX Helybd-ons on

ditfy&bqinBth esfﬁﬂifwfe@b)d&ety\laﬁdﬂ ad dabrmbd laeforésmkgm cdnagoingiXIpat t er n
Re%%ﬁ@g ce>f W{ateépj\guqli\?:lme‘g ; A gﬂg N olmes dre {}ﬂ%ﬂﬁ%@érﬁmes a{"
sea3for datiple: maanhertsa@dl 8547001619@25 Chem. FUIBL9RR. Bdffica, K
Y. Ph
* Lg?@ﬂe .J)‘I 001 I%[Isjﬁ%b}rffratl gﬁmaﬁ%hﬁhﬁg&, arm
ML, Riives N &, NS e Befas B 0SB P ML oo |
Méd RéhéﬂL\l 40Xd3g; asdy. @nedel—tﬁﬁﬂ:@reach&: of RO #itto hazene wian- a Re,
apmﬂ’a’ﬁle’ﬂ}’é"%“l!’??”s“ EoR cggl P ?uﬁ%'j?%nﬁg%grggkﬁ hipggy tion 7
be@ﬁnvﬁ:&ﬁ abopgovndpLof rgesterah Sz Kibelty %@gl@ﬁele‘ﬁ’é‘ﬁ EMEPt9or nul a
r SUII% gmhgg r@%ﬁ 6-hiRb Mmtﬁﬁéjbﬁﬂoﬂyd&&ﬁﬂﬁs and a

ere g agent (eg L um s
@}M@B@@mmem@ﬁ%msww e been reported in
literature, see for example: Zh, V. Shmyreva et al, J. Gen. Chem, USSR (Engl. Transl.)

59: 1234, 1989.

o

15 Compounds of general formula X-a-b can then be protected with the art known 9-
fluorenylmethyloxycatbonyl group (Fmoc-group), see for example: T. W, Greene and
P. M. Wauts, Protective groups in organic synthesis (3" ed,, John Wiley & Sons, Inc,,
1999, see especially p. 506.). The abovementioned protection is conveniently carried
out using FmocCl in THF with pyridine as a base.

20

Xiv-aRLR*=Me XV-a:R!R?=Me XVI-a:RL,R2=Me
Xav-b:RL,R2=H XV RLRZ=H HVEL:RLR2=H

Regioselective nitration at position 7 of the tetrahydroquinoline scaffold of compounds
of general formula XIV-a-b, followed by reduction of the nitro group (vide supra),




bor ohydride) in a suitable solvent such as nethanol
or N, N-di net hyl formam de | eads to the formation of
compounds of general formula XVla-b. Cenerally,
WO 0¢#0aeiBiehyde | eads to the predoni nant f ®CREPRIOH0IS

7-di met hyl am no tetrahydroqui noline derivatives (D =
E Me), whereas other aldehydes give rise to the
predom nant formation of i s nonoal kyl at ed conpounds of
general fornula XVi a-to (D=H E = (funct| onal i zed)

al kyl Reductj ve al kyl atjons o es are
Bive PRt b RO Aok Fal sl e
Regibsel&aﬁegﬂtrdﬁfmstoh eclisdnafipldoidot sinilr gbsitpionsitery cppivper i di ne

] t
fOU{I Fﬁﬁé ﬁ?gé)eglﬁn%%ﬁl § ﬁaﬂéch 138 ﬁ ﬁnf" , D, Negu enfM L

e derivatives of enera or mul a
Piny(e4 4L, al\@dv\ﬁemh% B84, 198% Ao &robrs HE Helids, Yrdlofph, at
5 H R@éﬁﬂ:&, EOﬁar@a,a@eﬁqaﬁhi Berl49@5209081,tThe RHraton Cadfcispds Of
sent |nve tion of general formula I +k In
Sm’é‘f‘\' ESF Wt he anmino group at position 7 of
tetrahydroqw noI Ane derivatives pof general fornula
gro)aryl carboxylic
aci ds (G WD 2000/56780 PET/ £P2POJ/ 051025 -17 CO H or
acyl chlorides (¥5C(O-Cl) s wa§, descri bed

revi ous| yn e subsequé gl eps, the sane
Ecé(b’r'bt eCtip0 @\ dtd0n St pat &g depr ot ection of 6 N
Froc and dtylatyoa of the tesul{img 6-NH2) that was
descri bed gt evi ly then | eads conpounds of the

pr esent |nv}e‘FH|Igrk2 genera a I- -ms A Ro6y0
b - Ao e

=C)
::)—

OHN XV- a- I-mR,R2 =H G
= aryl, heteroaryl The conpoun t he present
invention in which R4 = Hand R5 is connected to the

Reductive alkylation of the amino group at position 7 of fetrahydroguinoline
derivatives of general formula XV-a-b using appropriately substituted aldehydes and a
10 suitable reducing agent (c.g. sodium cyanoborohydride or sodium triacetoxy
borohydﬂdej in a suitable solvent such as methanol or N, N-dimethylformamide leads to
the formation of compounds of general formula XVIa-b, Generally, formaldehyde
- leads to the predominant formation of 7-dimethylamino tetrahydroquinoline derivatives
(D = B =Me), whereas other aldehydes give rise to the predominant formation of
15 monoalkylated compounds of general formula XVIa-b (D=H, E = (functionalized)
alkyl). Reductive alkylations of aromatic amines are well known to those skilled in the

art.

Standard cleavage of the Fmoc protective group using piperidine in dichloromethane
Teads to 6-amino tetrahydroquinoline derivatives of general fornmla XVII-a-b which
20 can be acylated selectively at position 6 as described before to give compounds of the

present invention of general formula I-j-k.

In another procedure, the amino group at position 7 of tetrahydroquinoline derivatives
of general formula XV-a-b can be acylated with (hetero)aryl carboxylic acids (G-
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tetrahydroqui noline scaffold via an oxygen atom and
Ri, RR and R6 are as previously defined can be
prepared starting from 2-net hoxy-4-nitroaniline
WO 2006/5¢78¢  The reaction to sequence (a) Fno@OFERRSYeI162)
to give XI X, (b) reduction of the nitro-group to give
XX, followed by (c) regiosel ective Skraup reaction,
(d) acetylation and (e). Fnoc- deprotection as
described before | eads’to t he fornation of conpounds
general fonnula XXl-a. Co ounds ener a
C%mwbcw%deswr%@ -ER 253 despribgd V‘?‘F 3*“‘&‘8%"6und XX
ste;yM Tﬂ{é saim® dﬁpioﬁhdon\d@ml&m ktelegile{ddpﬁxteagmt dsfeﬁ-a\,leii’ubptan@ns

3 °“f 8#?‘13 tl%\gllt%ﬁ)?lmb%ﬂft‘{gf gﬁé%ﬂ&kilg)ﬁlyacetyﬁg??gﬂds

corgpoundb-ofifiz pekeet Dt Oégﬁnﬂdiomdsbl'ﬁn-bed bef ore. Subsequent
conversion of conpounds of general fornmula XXI to
XXI'l'l may be effected by acylation of the 6-am no
group using an appropriate acylatiog agent, for 20
exanpl e acyl chloride R6-C(O+d, foll owed by
Friedel-Crafts reaction wt ﬂcﬁnzene or an appropriate
benzene derivative u5|ﬁg(%ono' i ons descri bed
previously. Under the k cidic conditions of the
Fri edel gft gacthm\cﬂﬁ50n1 ant denet hyl ati on of
~the 7- ﬂ’unction i n€cghpduntisysof general fornmul a
XXI-I occurs. The thus obtai rgth WO 2004/ 056780
PCT/ EP2003/ 051025 18 free 7-OH group in conpounds of
general fornmula XXl madB8&+Mal kyl ated or acyl ated
with (functionalised) al kpR'¥aH des (e.qg.
chl oroet hyl pyrrolidine) 6rFaakeerohrdl i des (e. g.
2-furoyl chloride or nethyl chioroformte),
respectively, under standard, condi tions to provi de
The conpoundsief tbd propent érvaition rwhich &’ £ Hhand &’ ispoonected to the

tee ARl dofififl b gy&xyﬁn oAl RO GANEARDS %oalfoc RiT
defigied c&n(be/prqurp@_sta:@g f;@q % petygxy(ﬁggo;@ang ﬁ{\\"lgz&]wbr n
seﬁgncé"ta) Mprotectlon to give XIX, (b) reduction of the nitro-group to give XX,

followed by {c) regioselective Skraup reaction, (d) acetylation and (¢) Fmoc-
deprotection as described before leads to the formation of compounds of general

formula XXI-a.

Compounds of general formmla XXI-b may be obtained by treating compound XX with
methyl vinyl ketone using the conditions described previously for the conversion of
compounds of formula I to T-b, followed by 1-N-acetylation and Fmoc deprotection

as described before.

Subsequent conversion of compounds of general formula XXI to XXII may be
effected by acylation of the 6-amino group using an appropriate acylating agent, for
example acyl chloride R%-C(0)-Cl, followed by Friedel-Crafts reaction with benzene or
an appropriate benzene derivative using conditions described previously. Under the
Lewis-acidic conditions of the Friedel-Crafts reaction concomitant demethylation of
the 7-OMe fnction in compounds of general formula XXII occurs. The thus obtained




RB O R8Y;:~ RBYO \ \ KINHN\ R2 (~R2 O ~~NRI HO N R1
Ol/ NR rJ\ OO0 OXXIlaR ,R2=Me XXIll-a R, R2Me
I-nR , RR=Me XXI| -bRV, RRH XXM bR, R2=H |oR , R2=H A =
WO 2BM4/066780 C) ai koxy Conpounds in whi ch R4 and®CREP2N03051025
connected via a nitrogen atomto the
t et mhydr oqui noli ne scaffold can be prepared from
compounds of general o fornmula XXW/, wherein PGis a
nitrogen protective group, e.g. Boo, acetyl

i car pbanat e Fr an Vi evi o descri bed
freg 8‘93%/96‘1‘?3‘“&05‘1"’““ PEaFper e@?’f’f Jhgﬁo'ga ‘gfcﬁe efisat i on
acth&ihﬂtH&ﬁﬂ%ﬁdnabde) yilkyllhefides(e.g. cﬂloﬂbleth;dmrtrylﬁchte) cnmyl kdlidmvage of
(e -2 egftlil'o% 2ilSide! 9 n.%{hﬁfj ehlor%}}‘m%a dl%%)'e&'(}el d%at I's

it Fatlo PoCr8ducti on an tlon
corfditiocto mprlaqompvsgdszme% éneda Per(Ep
5 acyTiDIRGbEMk QAlk HN PG H~ / NH2 HN / NH, H~GNAka/ N

NP G PG H XXIV XXV )DM aR , R2=Me XXVI | - aR , RR=Me
XXVI -bR , R2=H XXVI | -bR , R2=H Skraup reactions with
acetone or nesityl oxide on conpounds of general
formula XXV may lead to two different regioi someric
products of g.ea,n:eral fornuj.oa XXVI -a and 5 I'l-a,

pacti vel y ver si omnxQfconmpou ener al
fm .X.)QL.USl net.k{l yI-_-k-et-on :
Pre&ViFotml y desTry bee condl tY ot nayod
regi oi someric products with general forgtla XXVI-b en
XXV , respeckpyvely. Cenexally, &iese, R2-&gi Ol SONeric
di hydroqui nol i nes can be separ at ed X¥EbRgR*=H
chr omat ogr aphi cal techni ques (silicagel, 4 HPLC) or
crystallization and can sugequently be espnverted to

con‘p@wi;@s RS O
HN. N \f

o] N Ri
HO N R Ri
]
0)\ OJ\ E 0)\
XXO-aR,R2=Me XXI-a R1, R2=Me InR!, R2=Me
XXIbRLR?=H © XXm-bRI1,R2=H LoR,R2=H

A =H, (1-4C)alkoxy

- Compounds-of-the-ptesent-invention in which R and R® are connected via 2 nitrogen

" atom to the tetrahydroqmnohne scaffold can be prepared from compounds of general

10 formula XXIV, wherein PG is a nitrogen protective group, e.g. Boc, acetyl,

methylcarbamate or Fmoc, via the previously described reactions e.g.: Skraup reaction

or cyclocondensation with methyl vinyl ketone, 1-N-acefylation, cleavage of the

protective group, N-alkylation, Friedel-Crafis reaction, nitration, nitro-reduction and
acylation (vide supra).




R3RBRs YOOH R6E ORGO CHR6 Y OH\ HNHN\ HN R2 |
/I R R HONR TFTONR NR7 XXVIlI-aR , R2=Me
XXl X-aRl, R2=Me XXX-a R, R2=Me X3_bR , RZ=H

WO 280003¢7PbR , R2=H X1~-bR1, R2=H R3 R3 RS LPLCTREGNSIRE |
O NM-M/ RGO R4 Y NMHN\ HNI RRHN | I HON
RR2 NI TfO/ RT HNR7 OO0 XX 1-aR ,R2=Me -alll,
R2=Me | -pR , R2=Me I|PbRI R2 =H XXXI | -bR , R2=H

| -gRI, R2=H WD 2004/ 05 780 PCT/ EP2003/ 051025 - 20 of
the_current invention via the previously described

r eyt es. Comp&¥nds of tjhe presenirPpvent i on-wherein RS

=4 may be pared I jucti v deoxygenati on of

oundsw;l ner L@@ a @f%@r XXXI (L and/ or
PG P

[+]
MM s e e " aw
PG

IZ—/

XXV XXV XXVIaRLR2=Me  XXVI-aRLR2=Me
XXVIbRIRZ=H  XXVI-bRLR?=H

Skraup reactions with acetone or mesityl oxide on compounds of general formula XXV
may lead to two different regioisomeric products of general formula XXVI-a and
XXVIl-a, respectively., Conversion of compounds of general formula XXV using
methyl vinyl ketone under previously described conditions may afford regioisomeric
products with general formula XXVI-b en XXVII-b, respectively. Generally, these
regioisomeric dihydroguinofines can be separated using chromatographical techniques
(silicagel, HPLC) or crystallization and can subsequently be converted to compounds

RS R3
® oo
RBYO o Y OH
Mt HN
R2
R2 ,
H N~ TR1
R1 T j\ Ri }\
o o

. - 1 R2=
XXVILaR,R:=Me  XXIX-aRl,R:=Mo Rk
XXVILbRL, R2=H XXIX-bRLR*=H ;

XXXI-aRY, R2=Me XXXI-a Rl R?=Me IpR!, R2=Me
- XXXLbRIL,R2=H XXXI-bRLR2=H I-qR!I,R2=H




5 appropriate (substituted) alkyl, aryl
al kyl oxycar bonyl or al kyl am nocarbonyl) via sel ective
7-0-triflation and subsequent reduction of the 7-OrIf

WO 2008056380 t r i f | uor omet hyl sul fonyl ) group. THRETHERZNO/E1028
conmpounds of general formula XXXI are accessible from
derivatives of general fornmula XXVI| using previously
described conditions._ The (regioselective) triflation
reacti on may be effec‘t%‘b under controlled 1o
condi ti ons, usi n T1. 2 henyl and NN-dii sopropyl et hyl

of hpFuentinyentippvia P’B‘B‘f‘t‘?y&é‘f’f’ﬁ@iﬁa‘{tﬁr e. Generally,

preferential triflation of the 7-OH group occurs. The
subsequent reduction can be acconplished using a
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In the form of ree base, e i,So from
condions, T FHERRIFFLED (HEn oseiin e Bl s Al | col |y
10 coﬁﬁfbﬁ@h@@ B, Nahdoyl and e NdlisproBydetity? inminé Iuy m&:@pmbﬂ g
salts so_he oht ¢ ase
te‘mm[“f o:%‘fr of P“’?‘i“‘ﬁ‘gggn‘%*&?‘gamz %r@%cﬁ&gm C ac such
sulzrequény deduatiom cavhiecacatplished uping gemixtutgrof inkenyl piosphisgen
sl Sl nf?'éﬁ”a%%*rﬁgpﬂ%‘g%@?mc 36 Uk ioach o 1050k Sl oni ¢
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cherefore be obtai ned as pure enantioners, or as a
m xture of enantioners, or as a mxture of
di astereoners. Methods for obtaining the pure

I |. knoy t,h
© Sopp plbeorpomgs s e deatat E-hn bR GoRe 8 s e
20 be@plaied fibrh the sttion erixiud igl she il oﬂmwmcm@mlémceepﬁi’lﬁ Eatl.tr e, or
The ?ﬁa?:%@éuﬁgail %cyptalﬂﬁ'sﬁﬂ it $1§08Je oﬁﬁﬁe’dw featifilthe free base of

as erco se or reversed

forrglaunwith amgtg@@ Qrslmsgammcmm@d’sdfwn P@?‘?‘EPE ?‘b51025
bronfids, TfifoeOiamad) %ﬂﬁn@ﬁc@ Bﬁsﬂhﬂﬂﬂ%ﬁl BrcoY, frepidiichiids at es

or so ates 't is o .t.hase, skill in.the art
LA B PRl oich st ee i

25 acid)’tﬁﬁﬂb Jwid; étlic M:d, benzom acld, and ascorblc acid.

The compounds of the present mventlon possess at least one chiral carbon atom and
may therefore be obtained as pure enantiomers, or as a mixture of enantiomers, or as a
mixture of diastereomers. Methods for obtaining the pure enantiomers are well known
in the art, e.g crystallization of salts which are obtained from optically active acids and

30 the racemic mixture, or chromatography using chiral columns. For diastercomers,
straight phase or reversed phase columns may be used.
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water, or form sol vated speci es when concentrated in a
solution with an appropriate organic solvent. The
compounds of this invention include the hydrates or

WO 284105¢18ks of 5 the conpounds |isted. For PEEERYOHG34025

active conpounds testing at 10's Mnust result in an
activity of nore than 20% of the nmaximal activity
when FSH is used as a . eference. Another criterion
m ght be t he EC50 valte which nust be < 10 M

ercr@’g‘tb‘g]%ﬁ% ﬁ&%g?f%%%gﬁ St {Ygt?suztrt I Santagﬂﬁ%e ffent on

skill faahe OB chungld vemtords foon hpkeipheies whapdyrplilisd with t h an

wa':tterC§1p fo@ﬁ1 %ngg elngssﬁheﬁ Q&l@?n&&ed\ﬂj'a%oluﬂﬁ%ﬁ]%| YprépRite i der ed

a’can dru t1on Preferablythls val ue
orgpnic aobmehewmmdé)o ERyowtion fnclude theskydwtsher RSPt has a

the QbriHa@ds k0, but is selective for the particular
receptor, may be even a better candidate. is Methods

to determ ne receptor binding, as well as in vitro and
in vivo assays to det eﬁm ne bi ol ogi ca] act ivity, of

ForgeleritactivsispmRoueds eostipe P 107 Most requ ing@ Ativity of moppdhan
20% $PAOESHBhh1 adﬁei@mlﬁﬁ FiEBis asw Esaa%ﬁ@ndéll Adothéresitef@mighand t o

be_tested. a 0} tion or inhibition of
b“"ge?'gfh@l °8W§Fmi“%§ #934’ ef?é m : To neasure a
I C FSH
The %L@gé pr e g%bgebﬁél D#&s %%rr‘%n ?%E:B%ﬁm is
comopxdeeséd*or wa@nlc,tamwuwomhae 1o avhicksisdess @%’é’l i ght be
geJt:{A cgﬂl fed @ cm%d@@[eyuﬁqir&ﬁa%%ﬁbﬁﬁo&&th@ are
S0 swtable Prefe bl 5’(@@ lb ar.e..of mmllan
107, QTR oGoBponaR i FoRch G (s V. BUSS ok
partibilaPRekptof, @aﬁ%&ﬂmﬁermﬁduﬁm nant FSH expressing ceI I

lines are well known in the art (Sanbrook et al.
Memasemmearmma weeptoy binding, abwelh o iy vikeand ol VHeEYSI8r i ng

de LaReY, ak %Nadtﬁfosiﬁss are GRdIdnaRb] 1B dnl:rﬂ[ ger ,
at est e t| Expressi on of receptor t ai ned by
cxi@%f?ﬂé%ﬂ%‘nlsd‘mﬁ‘i‘@ the, SEERIPI o Bret @sﬁde '%go(frel n.

st 3R biGAtEsHioh OF a fahdiehallbsh@ed iefleasiirett agenesi s, |igation of
addi ti onal sequences, PCR, and construction of

Tohkaduseod Gmctionsd meapopiep isolaiyds DY Aenendiag dltel ESHpspocpigngenae| |
41l 1% Egcag B BitablR migh¥e
encigglll ng eéllsreglg&setlot el rt;f&ggs‘;l]‘l;éﬂg Sg%natsdg‘: C
o sises Oy, reih bl s U Ao oA e ool
arcloP M e i fgﬂiﬁ&ﬁtﬁbﬂmdm;mbﬂmlmpt riction sites

for ease of ligation. Suitable control elenents for
Mditody t6 ConktRict o¢ombinaht FEH explessing oell loks arbwet] Imowuidie atodi ng

(Sa%l%%%ﬁ %F gl., Cﬁcﬁec\ﬁ@r %B%é 0a5§%§8to§%‘ﬁ§i? Q:glﬁ/ Qﬁﬂé} ?I@rbor‘ 22

Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained

by expression of the DNA encoding the desired protein. Technigues for site directed

mutagenesis, ligation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein can be constructed synthetically using standard solid
phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence can
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be provided to the DNA codi ng sequences. As is well
knomn expressi on systens are now avail able which are
atlble with a wide variety of hosts, including

Woﬁﬁi’@fﬁ@ﬁ@/otl c hosts such as bacteria and PGREPYHSNT25

hosts such as yeast, plant cells, insect cells,
manmal i an cells, avian cells and the like. 5 Cells
expressing the receptof, are then contacted with the
test conpound to obser¥e” binding, or stinulation or

vo pOgHd i Brficofs siaeet AR s MR proden bR g
nmwaaﬁﬁhmmmhnymm@mmhxmhawﬁﬁmmmunﬁwﬂﬂﬁnﬁ@mgnmkmmnnpound
ho%osrucﬂ‘ﬁ‘s%&i ”ﬁﬁt oftl Al Rkn aﬁgga%t?gﬁﬂt'o%' MsdcPRAS €0 Or

uorescen I'ed conpounds may be used. Al so
ﬂm@@ﬁﬁé#ﬂ@@ﬂﬁ“ﬁnﬁ%@ﬁ@ says can be perforned. Another

sa ol ves scr en|n for, ege st

ool e bRt B pAge= Oyl SRR o388
hﬂﬁmﬁh&ﬁmﬂm@ﬂwﬂmhmmmnﬁhﬁmﬂwmﬂmﬁhmﬁ such a net hod
i nvol ves expression of the receptor on the cel

Altgrgtively, dsolgfed gellrarsibrages| contaibipe s rESTSPLToteREr BN 1 %Y ¢ he

mﬁﬁﬁﬁem@m?eﬂﬁﬁ(mLMe amount of cAMP.is then neasured.
The | evel of cAMP can be 15 reduced or increased,

ﬂa@ﬁnmmmgfhm&qnﬁmmmﬁwdmmm*#nxmmxwwmhﬂ4Hh¢ﬁgmsﬁﬂ®ct of

%Qeusgdeﬁfsoco EWQ&Q}{ E}ﬁmﬁe@._ the receptor.
creenlng cept or tagonlsts i nvol ves
AnbB& YR8 mmeéﬁsfcreaﬁig ﬂSﬁTSEH&:@;Ftor a@ﬁm @ﬁlﬁduﬁ@ e ﬂbtérﬁmﬁﬂgt h a

;
StEGR Espp LMY SRRt b A e} bl
cxpesiGesTthe adobpton of the eell, sudacé-Gial hoso reflend expasing the céikip R0
q . . 0
oo iR 2B i O S il T FPLANIE A0 O

redoeer (90 u'mysed, Rensndinghen the Anhibitery A1 pimplating effoct i fp k8t t he
cmg%@g, HitRind Rkhe eQiftoer cent age of i nhi bition of
H

nduced cCAMP accunul ati on can be determ ned for
ScRéma ff FSHerct@st mbgmitnidelve? Snchirtiond df tHSEnrecaptodi r ect

t of e ls in . I,

oo Rl Shfede BN bEKE o 9 aRaREt

fixed, awtefagunliyoefiepiive hFSER censentiption bt ASH DRsepiongfhaly

mtﬁl%@ﬁbz Q ShiRH 20%id? 1R nRSEA HmENOn SNQAEH RemilGE R rtneer gene
Xpres

i on of mhlch resp nds to | evel
abengg/pf tost gempopid direri fhe Gacentratipn-5iget A!R?gsff’r’(alﬂ%i’”& e or

th ﬂﬂh@eHﬁﬂﬁﬂﬁﬁﬁﬂ@ﬂﬂdﬁﬁﬂc&M@hmmmmmmﬂﬁEme&mnmmﬁre

ted to ngvel cAMP responsive 30 elements. In
mﬁ@ﬁ@ﬁg ?@%r gene expression night be controlled

by any response WO 2004/ 056780 PCT/ EP2003/ 051025

Tn addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines
can be used which in addition to transfection with recepior encoding DNA are also
transfected with a second DNA encoding a reporter gene the expression of which
responds to the level of cCAMP. Such reporter genes might be cAMP inducible or might
be constructed in such a way that they are connected to novel cAMP responsive
elements, In general, reporter gene expression might be controlled by any response
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- 23 elenent reacting to changing | evels of cAW,.
Suitable reporter genes are e.g. the genes encoding
(i-gal actosi dase, al kal i ne phosphatase, firefly

WO 2040p678 ase and green fl uorescence pr ot eiPRT/EFHE3/051025

principles of such transactivation assays are wel |
known in the art and are described e.g. in Stratowa,
Ch., Hmier, A and ernil of sky, AS., 5 (1995)
Curr. Qpi n. Bi ot ecbnol .” 6:574. As reference conpound

et AP s BT st R b e T coont

encodinge rfgalstositbsp allalivet @hosplotase, plraftyrdedferpiec abd cgiposi ti on
ﬂu&gsga%e i) The pririplel S &91011 a8 GiR vl &K dvifSin OF

ceutica Iy accepta sa ts her eqf . having the

thoto ag‘é%ﬁ"d‘l’ﬂb%? i SO O HiRp o 29 qemalony, AP,
1995)mmgﬁmoteelﬂ1bi g: SﬂCAEMeﬁdﬂbefboﬁpmdﬂuﬁﬁn ecndhdt ¥SHI onal | y

erapeuti,c a .S | rles nmust be
can%ges%&@%@s&%ﬁ o B o SR 02 b e it
the other ingredients of the corrp05| tion and not
del eterious to thelrecipients thereof. Conpositions

. Thé PRbebtdiaveRiicl- aldoneBRs $dh tpBineedtion c&ﬁ;ﬁ:lsmms wdnbprisigial |

eI G bR IR el SRS g0

gerdn’ fgyeuld O mrmdlﬁxxmreawnh phashaceticatin accﬁﬂﬁbleo puxfiliaries and
opl%g thé'weﬁ Eéu eazﬁﬁhéﬁ@s ﬁdga{) e%{:ﬂ?ﬁﬁ e’nﬁﬂlel%&sepcff esent ed

I'screte uni tS Suc as ta capsul es,

D

,berpmmaﬂéle wifh he ofhat eredianss| of b gerapositio SERRE HEFIETIONSNG ¢ he

thelrdolpRnts hi@ofpar ent eral admi ni stration, the
pharmaceutical conposition of the invention nmay be 20
Compaitienst imcluden eignithosel omitebler faruditlj -suhdisgral; oswbentamens, e. g.

t. eﬁggg&ﬁh r
m&a‘%ﬁﬁml{é&ﬁl}é‘:{é@g:ﬂ% w?ﬁél and anpou m@qgﬁgéursr%ly&gl so be
dosagedoragifor pimipistrationze  dri ed (| yophilized) condition

Oreorgw ri n% onI P%tlgﬁ?m?fg %égyn%%%é%&aﬁ%s%lﬂ% id cEarri er,

as @hlag, @ﬁl&h;tpbmfsl plarles péletdhssuspensiond, arditedike.e. g. as
described in the 2s standard reference, Gennaro, AR
Fomgtarentbral adihigistration, the phafineeegicd] compesition ¢f thy impqufiomemaytbe

%ﬁ%ﬁ&@&%ﬂ@%& bo%mers,le' Piﬁje&ﬁﬁﬁc[mdv\ﬂ Prb@iEBnirfed

I ns, 2000, see especi arnpceut i cal
ampygis fergaamps i gepled vinls ﬂi?ﬁ?? e‘@'&ﬁgfr% #Esed

dnédr(lyephmédl) QonditieR B Guiring dnlySthe ﬁaﬁhn dStefike liqeid cirddy) €., or
e processed into capsul es or suppositories. By means
Waﬁfﬁp & raceuti cal |y acceptable |iquids the active

iRl Gan dalif decBiiabie Iumrfés,%% spaaeﬁaealnpme e.g.

as anan%Ctlon preparation, 1n f or m_of
stardend referense, @egm,ﬁm al, Remmgton The Sczence and Practzce of

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

Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage
units, such as pifls, tablets, or be processed into capsules or suppositories. By means of
phammaceutically acceptable liquids the active agent can be applied as a finid
composition, e.g. as an injection preparation, in the form of a solution, suspension,

emulsion, or as a spray, ¢.g. a nasal spray.
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emul sion, or as a spray, e.g. a nasal spray. WO
2004/ 056780 PCT/ EP2003/ 051025 -24 For nmking solid
dosage units, -the use of conventional additives such
WO 28¢4/05¢B0 er s, col orants, pol yneric bi nder Camg2005@51025

likeis contenplated. In general any pharnma- ceutically
acceptabl e additive which does not interfere with the
function of the active,, conpounds can be used.
Suitable carriers w thhich the active agent of the
I nvention 5 can,be adm ni stered SO|I 03|t| ons

For paingy ?11 SopRFsts, 3, g qcﬁ‘@?ﬁ"ﬂ’l"‘b F“\C';]é and

colotasits, |pbl@ericCindats datd) the Sikd: tsenﬁeﬁpjatadsmogenanalw plahhae

ce&igﬁlg %%tabi:%dx vﬁlﬁh%e@lnot e%@ttﬁe%ﬂcﬂ of WRUERMS

onic saline solutions and sterile
compgeds pastiie @sedsfemqmeu caFiesrs Frifly whieh thesastive agahefdherinvegtion
calpmtﬂﬁﬁﬁ@ﬂéa mail1 ddbmﬁdéﬁi@tﬁtiﬂ;ﬁh@ladél 56, @@fcﬁicaﬂl@g&ﬁl traﬁvetsalnd/ or
i.ng agents, such as,pro ne C or hutyl ene
an I‘éﬁ: © Qr MRS ‘ﬁ?f‘a’ﬁ’t P& ’P%@r a’?‘%’é‘%'u %‘érs pgenqﬂal

adpinteation ecgtemlsaﬂlspensmpm $olonio mhnasoldwrssind [stefilp rigjectable

_ al
smg@&%y@?e f'or sa?’gEH oﬁ%o& tio aﬁe%ﬂg%%é&ﬁlg%%%{s
andfestettingagontss sucky e prgylpus glypad e&huahge #wel t he use of the

conposi t for the use er ei nhef ore de i bed is
Therpfgveg J‘H‘ﬁ@“&r%ﬁ‘lﬁ‘%&l ll’i}?'émﬁeé‘il‘?aljﬁ?w Mot "’?’ﬁ‘{/’?nt i on
defied,dh saubbationcviih packbghrpenthterial stitable fdr saidronipositivp) saidt abl e
p hat&% tlﬁc?u%ingﬂs%.‘ %o%sc’ for 919 ol Ebgllpggmoﬂ f&'%e%s@;s active

a re ease rate-regulating
hewibetfwredsssrib&yc h |nplants are to be applied.
subcut aneously or locally, and will release the active
i ngredient at an approximately constant rate over

o Syt it R AR o B By (ol bEhamllie i £ O

 fotimgg] mimzoleashpmmdewmamnsum f asrorgof gefivh matedali nown

: t Iy Gu Cﬁapmﬂpﬁﬁ drd) 10EHY BpEAN
en%‘gbdﬂ%t 31%%0 (Al Ol?k?)a%‘:el N. - The exg?ﬁ dose

epusly |%‘ﬂ?ﬂﬂc¥f and gkt Frleasethey qotig ﬂaaredteﬁteﬂt A ppfpgimately
coilsﬁ&rlﬁg bﬁB t:e1aueely Rrge PRRENSARI] fof Mbtarc® HO etk mcnymer eof ,

T i e SRS R BB
in thomt, t‘oaemnp]e avesoribed dh Breopean Xatynt (,893,306 h’éCZQNRbPh NM ar

conpound, the route of adm nistration, and the age and
condition of the individual subject to whomthe

oG e oo OF GRPRSE bt ot SR P Pt
* phifhda@idal cerhipositieh theiof) milrtebessasilybe dehendemeupon the theepratici ent
el ?onbeaa%ng Et{'e&glent %@%e%{y'; uﬁu&gﬁiﬂﬁ?ﬁd%y vary with the
-~ particular compound, the route of adminisiration, and the age and condition of the
individual subject to whom the medicament is to be administered.

In general parenteral administration requires lower dosages than other methods of
administration which are more dependent upon absorption. However, a dosage for
humans preferably contains 0.0001-25 mg per kg body weight. The desired dose may
" be presented as one dose or as multiple subdoses administered at appropriate intervals




WO 2004/056 Srans
30 hunaggopreferably contai ns 0.0001-25 ny per PkYEbH§/ 051025
wei ght. The desired dose may be presented as one dose

or as multiple subdoses adm nistered at appropriate
interval s WO 2004/ 056780 PECZ5EP2003/ 051025 -25

t hroughout the day, or, in case of fenale recipients,

asthwglg;gt 639 dm ogdinicasesdfatBale &écipi@f:)sp wﬂ{sésaib%ﬁ%jéllﬂstered at
I NdBfo A t he nstrual cycl e. e dosage
o RIS G BT M Sy T AL i, T oty el the
b eEREEnolRdminipiption g differrbdtwesnacpiletid a nhlciediGientt he
conpounds according to the invention can be used in
therapy. Disclosed is the use of a
t rogui hol i ne derivative conpound having the
sg?rjfggg% %?n&? F%ﬁ‘i%aW‘imﬁ‘éﬁmﬁ?émﬁam%bwed isfheepyredi canent
te:. h sed for. the treatment of disorders responsive
t%'Sﬁl%ﬁdﬁséggﬁf%?farﬁtﬁhﬂr%“' PhdRlya™e Thus, patients in
n&REPoRRE haviie bagedorl fuimviita TS the Gnadinbiturs OF b ARURAAIR YO bS
Otiscki 16 thb olr2e7oll] cordi n t he i nyenti on.
| scl os_edtie_%hg?ﬁe uselt‘?lgliz“:é rgs% e vfeatﬁ%#‘gﬁﬁﬂp'f?f)lmreﬁ’éted pathways.
d TSy Betietle it dupsbthergoneani by athmisgpedewitl sfiabloLsmudis fo@rthe

10" t CenpoRiay haelaing % @b indediBgll cament to be used for the
control of fertility. Disclosed is the use of a

U DistIadBAGE 6 Usd W laltetan b dirdlihed/ Geridan g Ompound having the
gc%ﬂx@!;u%ld farmyl a | foif t he_. manu ac{ure of a nedi canent
S hagne fus cenqral Tormula T theymanufiore; of) 4 mgdicament to be

Disefoobecbniral of fegiilisgge of a tetrahydroqui nol i ne
derivative conpound having the general formula | for

theslosedhis fteeaise bka RiratgdrogBidbipa Meiatifed be used to prevent
15 TeBbdubd ¥¥vino ompaunds di scl osed can al so be used

fcorﬁt hgﬁlfyvfnga £ ?1 e@?“f?&%rﬁ#%-*@e‘ﬁ%‘? ofjagppdiramenti d

Rseddordbatreatmentadinfertifitpst at e cancer and endonetri osi s.

étg invention is illustrated by the follow ng
PLls thepiza i ekahydmaaiaelioeal - Conment's: The fol | owi ng

abhams j : y ] he e les: DVA =
ceee SRR Hofind| S dolbol "o D 5 s pRBERRLITS e,
ﬁ“ﬁ‘g@qﬂrt?wwmm@md, Dt BAD = di-tat- butyl

zodi car hoxylate, HATU = 0-(7-azabenzotriazol e-1-yD
'I%elﬁoprn s disclosed can also be used Yor the treatment of

i,
-y

‘hormone-dependent disorders such as breast cancer, prostate cancer and endometriosis.

The invention is illustrated by the following examples.

Examples

25 Geheral Comments: :
The following abbreviations are used in the exaniplés: DMA = N, N-dimethylaniline,
DIPEA = N,I\(-diisopropylethylamipe, TFA = triffnoroacetic acid, DIBAD = di-fert-
. . butyl  azodicarboxylate, HATU =  O-(J-azabeuzotridzole-1-y))-N.NN"N"-
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WD 2004/ 056780 PCT/ EP2003/ 051025 - 26
t et ranmet hyl ur oni um hexaf | uor ophosphate, Franc =
9-fl uor enyl nmet hoxycar bonyl, Fnoc- Cl=

WO 2504/05¢78¢ eny| met hoxycar bonyl ebl ori de, DVF 2CT/EP2003/051025
N, N- di net hyl f or mam de, DVAP =
4-di met hyl am nopyri di ne,  THE = tetnmhydrofuran. Unless
stated otherw se, all 4& nal products of the exanples
bel ow are |yophili zed from 5 water/ 1, 4-di oxane

x res n| tr . xt the
et &gsgafaﬁ e <9 -%herwvha%dfofﬁifmgf Fuo
Cll‘@ nyimethogyess y%?r@e,&a%a ﬁﬁ‘féﬁa‘i“ﬁ? PMMRTnts to
4-diﬂtﬁayhminumﬂm¢]ﬁm?atea*aﬂy¢bﬁuae I yoph| li zat| on. The nanes

of the final d cr|b l.es are
Usfggsieted plerwise; .435%? ot o B pap 5&813‘8 § &?ﬁ"m
wafey/bi-dioxspe nIKbEE. qugyter aﬁ%ommlé izt i %ﬂ#‘&P‘ylEH ¥ HPLC
prefiréd w0 6 HCR bTRASseld] the caspective ecidriweeetaids mbpfomfe Anpuwis times:

m%gmmmﬁ%m@,wna C 18(2) 150x4.6 mm flow

I'm mn; detection: 210 nu; colum tenperature: 40 C
The odmes of o fnCi@OMsHEz@ikedsin @e(evmes appenretpd using thepp o
Beﬁ@dm/ﬁﬂ&noﬁpro@raﬂ(%mmuwn rifluor oacet| c aci d;

gradi ent: solvent AB/C = ?5/ 30/5 10 %5/ (Sv/ v/ V)
ﬂpfvﬂwmaivﬁcﬂmﬂ% R A% asef} for Agqrminpion F‘f‘i Bh4P10. 00

M{Elgﬁ rlreaé%uuglsi'ﬁén&u& clﬁ{fﬁﬁ@bﬁtém\/ﬂw Ami¥ain\@ebetdon: 21@ent i cal

g Spa, fmpgrpis 20755 39} o{éo%%%%e% Sdgé%' o0

CHaE, solvprs 1C: Od M tagweousy fafluwe&ta @it %’ﬁ‘&? 1‘6"

65086 @=10%5/8 G/ov)(in S&00/nin, st donsthnBfor dnchdditionglali0.0p animtt h od 1,
Rgcg@;ssfgg,vvh}ghe gradi ent used: G adient solvent AB/C
20 = 35/60/5 to 10/85/5 (v/v/v) in 30.00 mr@}hen

Matlond 81 Identical to methed T epeeent ifas the sradient ped: Gragiegk sobaptABAG) g5/ 5

= 151006 4/)5/80 /57 @dn 20.00Gaih,\than cordtag for lagi misitiGhal BYM)mid @OXx2

A,g)cowss )5 /mn; detection: 210 nm colum

nperature’ 40 C solvent A HzQ solvent B: CH3CN,

M@roadumucasm imethoxt 1, exkBpt for TS mBient gsed/Cra@nk sobveyt ABC20. 00

= 3516045 3 hm/sq&mt@m 00f 16k, tEYR coadEtheoran alditidl O000minatt  2s
20{2,]89/9@\/‘;?‘ Met hod 5: Col urm: 3 pm Luna C 18(2)
0X2Z Trim {ow 0. 25ml/ m n; detection: 210 ran;
Mk U TokindiTP g d ity & 18(2A 002 nsn;l floorn®. 258/ mp2 @tection: nt B:

anCEERER terRgdbatifn 0 “6; soRnt IVELGNOHERNBL CH,ONY dradient: pilvert 1;
A/E -alg}ZE mﬁ ?v/\}'j %{EO 00" %ﬂ?then M/fol'gn LRt ffHon G/ v/ V)

A/B =0/100 (v/v).

Method 5; Colummn: 3 pm Luna C-18(2) 100x2 mm; flow: 0,.25mi/min; detection: 210
nm; column temperature: 40 °C; solvent A: H>O; solvent B: CH;CN; solvent C: 50 mM
phosphate buffer, pH 2.1; gradient: solvent A/B/C = 70/20/10 to 10/80/10 (v/vlv) in
20.00 min, then constant for an additional 10,00 min at A/B/C = 10/80/10 (v/v/v).

Method 6: Identical to method 5, except for the gradient used: Gradient: solvent A/B/C
= 65/30/5 to 10/85/5 (v/v/v) in 20.00 min, then constant for an additional 10.00 min at
A/B/C = 10/85/5 {vIviv).

“The following methods are used for preparative HPLC-pmﬁcatlons




20.00 m n, then constant for an additional 10.00 mn
at AB/C =10/80/10 (v/v/v). 30 Method 6: ldentical to
net hod 5, except for the gradi ent used., G adient:

WO LM5E8 AB/C = 65/30/5 to 10/85/5 (v/ v/ PFTER0DE0ES
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mn, then constant for an additional 10.00 m n at

AB/ C = 10/85/5 (v/v/v). The foll ow ng nethods are used
for preparative BPLC pyyifications: WO 2004/056780
PCT/ EP2003/ 051025 - 27 thod A. Colum = Luna C-18.

M\%ﬂ@ 0 1%%{)“&{&%& fiorS Nkl amgg?%iﬁ%@h' (9/1,
(9’&e‘fﬁgz‘i%% “&9’29%0%%&"’61]‘3 ’&Pla?l‘?l’ﬁ‘ﬁhngﬁgt BN 210
sepratation. Mctmxdzmnmc:ol um = Luna 018. Gradient: H2Q Cl TCN

9/ 1, AN/ V) /[ 1 0- 45
R ?%ugéné% gy 9%{5“%éﬁ’=&/?%§t. on:
0/199 (yvhim3 ?Péﬂ ding op fh ie“ﬁ(‘c‘gﬁ??‘a@ etrehopt 18
4- met hoxy. phenQZ 2 4-tdnethl-1.2. 3. 4- tetrahydro
Exan 1@Q| I n- 6 yl]-3-chi oro 2 6-di net hoxy- benzam de (a). 5
: 2

il ofghbne 10 A

S Ul : ‘ cet one
alelilaba SAPide to a nmixture of MySO4
(4048: o S %{[) é% q n 11 of acetone at room

(a)f%?rr%re. 11% dlgn]%%,hﬂgr portion of Sc(OTlt)3

A {oBitiéh of B,5\divsettaetcaitines(5lk) inrnectone (866 mbwasddded drapwigat a

m&ﬂn‘e%ﬂﬁ%ﬁmidolg £ S§DED)S (810Q) WA Of deatbnelaCivbrh R@erathibl €1

|54 18 £ S o dnli B rdhoticR YRGS @hed 1 0
5“%/(%%1 uo caLfg’l n%&fg?@aﬁ??@wﬁ f‘i}ﬁ“{ﬂl t]

e C ound
¢ fopion, the, Aoeiope W SR,
evawmaed incyegrio napsing crystellizefion Hbe mt@mmmgwwtwé Pollr«%iu 0 r was

bycmﬂ?hﬁamorﬁalcedz graﬁetan,&sg zambu& hEhe rexminfhgenoties lipor whs ed by
éhﬂﬂza ReRbI R/ sﬂiciﬁéi

at
waaﬁap e‘éewgfac%e;e-l ;8’(‘ éf” as?wfuen% e kel
of the tifggpmpopndacet y- 5 7- di met hoxy-2 2
Yléa‘té%rret hyl - 1. 2- di hydngui nol i ne A m xture of the
conmpound described in exanple la (42 g) and acetic
anhydride (100 m) was stirred at 100 C for 20h. The

reaction m xture was poured in 500 m of ice-
(®). 1-Acetyl-5.7-dimethoxy-2.2 4-trimethyl-1.2-dihydroquinoline

A mixture of the compound described in example 1a (42 g) and acetic anhydride (100
ml) was stirred at 100 °C for 20h. The reaction mixture was poured in 500 ml of ice-
water while stirring, The precipitated solids were collected by filtration and dried in
vacuo at 40 °C for 2 days. The remaining brown solid could be used crude for further
synthetic transformations,

Yield: 45 g,




water while stirring. The precipitated solids were

collected by filtration and dried in 25 vacuo at 40 C

for 2 days. The remaining brown solid could be used
WO 2004(08&8% or further synthetic transfornat iPEREP20VH@A1PSA5

g. WD 2004/ 056780 PCT/ EP2003/ 051025 -28 (c).

1- Acetyl -5.7-di met hoxy-4-(4-m-l1-2.2.4-trimethyl -

3. 4-tet mhvdr o- aui nohn g A m xture of the conpound

described in exanple I (30 g) and AIC13 (44 g) in

ni t

h., The
rr%ﬂ‘%?%ed ith

quigglingr and ethyl acetate was added. The nixture was
A Shibdd &%e%:ﬁﬁoﬂﬁcﬂﬂEean ﬁ}neexﬂﬁlﬁkai‘%' 50 d) AUEAICHR o RRER! €d,
d over red nd concentr at, n.4/acuo.
6 %ﬁ %%%gcﬁr]g @ 5 e cagqu) u3| ng
5 eEshrd e retengnd oy pwgmeg§spﬁ ouprpighit |
Thyoxghudk: laybbwag. sepam@d, (drjgd_ ovq 1\%@.{, {ilterdg] and concentrated in vacuo.

Thé Téid A3 QHrdmétderapBid VR SHIRIZEl fiding heptark/ethy] acetate = 8/2 (v/v)
asﬁre%ﬁé thyl -6-nitro-1.2.3.4- tetrahydroqui noline A

sol utlon of acetic anhydride (450 pl) in fumng nitric
Yieldildg(22.5 m ) was added dropwi se to a solution of
t he compound described in exanple Ic (15 g) in CH2C12
¥ (500 1s nl) at O C. After corrpl ete addltlon t he

(d). ©aCi- KRBl EirkbiHBxyMBE AN aes-apgme for 3
tetiyd s added and the orgam C Iayer was
—se’g\‘al\ﬁ%ge'rlﬂ‘ dried over MySOH4, filtered and
A aelitive ot badtie shhirdidy @50 @l) il heingertic udd @2S ml) yet addd zed
ﬁ DloSlshiflof b &bn@bﬁﬁﬁ ddsbibed Mia&pﬁqs'ﬁg CRSCIA(500

tal l,1.ne so [
Q? AR k 'Hlthﬁel???gxymifm(r%w%rse oxd\élacren 1)-2 2
tergpegapiy %9/|W%ezweﬂﬂedta§ﬂhawﬂaﬁrwmsm*}@ on of
MgSm, fitlenagb andredncekiated inbedko.i The exidugpbas ciysiallized fgt8 edjynobind

Sthd @1c6sbukdle o Brystdlind sdip, THE (600 m) was cooled to 0
Zinc dust (36 g) was added in portions and the

Ylela i0g.
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(e).  I-Acetyl-6-amino-5.7-dimethoxy-4-(4-methoxyphenyl)-2.2.4-trimethyl-1.2.3.4-
fetrahydroquinoline
A solution of the compound described in example 1d (11.75 g) and acetic acid (15.5
ml) in THF (600 ml) was cooled to 0 °C. Zinc dust (36 g) was added in portions and the

25 ice-bath removed. The temperature rose rapidly to 3¢ °C, afier which the reaction
mixture was allowed to cool down to room temperature. The excess of zinc was
removed by filtration and to the filirate was added CHoCl; and a saturated aqueous
solution of Na,COs. The organic layer was separated, dried over MgS0s, filtered and
concentrated in vacuo. The product was used crude in the next step. '

30 Yield: 109 g.




25 ice-bath renoved. The tenperature rose rapidly to
30 C, after which the reaction m xture was allowed to
cool down to roomtenperature. The excess of zinc was

WO 20956781 by filtration and to the filtrat @ WaB20835e02S
CH2C12 and a saturated aqueous solution of Na2CG3.
The organic layer was separated, dried over MySOH4,
filtered and concentraéed in vacuo. The product was
used crude in the next tep 30 Yleld 10.9 g. WO

&%or&%hl 3)&‘ trie 3 n(};lal;& cﬁsﬂcﬁbed in example 1e (100
?ﬁﬁ;ﬁ ’@’%@’6 Hin a0 meies e&# B *ﬁ&’ 2 (100
5 mﬂw@ a@e@:%ﬂdiﬂé,@) mmpy%wz&ﬂ@ Taction %50 r'r‘fffh and

capipfefivh Af&3R Hp dpreiHATCHACDIEAwers addtd) Afiexsompletion oftheTU (143
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sooARY, et Aol R cohhntlod WP fBud e Bohudobd s Wi added.
Bﬁ on .0 e reaction a saturated aqueous
W‘i“&m ‘Rﬁ‘ﬂ%& was added, the organic |ayer was

5 +L X4) and concentrated in vacuo.
10 e tn?%ﬁgEggnpgﬁnd%s purified by preparative HPLC
HEKEGhEWQQmmemmﬂBId 87 mg. MS-ESL [Mtll]*= 597.4
HPLC Rt=17.98 nmin (nethod 1). Exanple245DinethyI
plarany 2- carboxylic acid 11-acetyl -
xf”'é’methoxy 4- (4_methoxv r ohenv) - [ I-1 2 3

i-Dimethyh furan-2-carboxxlio acid [d-acatyl-5.1>dimgtho -4-' A-INSHNOXY-plien edur e
P 203 Aitetrahy hie aide nd descrlbed in exanple
| e 800 4, 5- d hyl f ur r. d (308
s GeRpr AR kO O e E)R?ﬁi"’t“la‘gd"ﬁﬁ“z’% i %é“aa
mg)l 4,5 dg)ethﬁﬁm@cmﬁbwhwﬂé%w) and PMA, ﬁsrlé)dEPP@ not

whsddd FATUITE. & &) abvom ahiperanud.JF dhe rebdtion didurt terchivomplstionr e was
ai&? ﬁ £ Ghe t’fbg nfiturérhsHeat QB0 €. AGE c@ﬁpl&ﬂaﬁ of BERACtAT)

I | ayer
| és@ﬂr *ﬂa?@%‘*a%m&ﬁ%f”%’*g%i S T
20  angopenpsuiratef @ vacya. Eheleremprynd ég‘°5‘§*°g"ap
smdagdbtmigmgtmybtyylmtateam?&ge(wlvmlhqglumpt ane/ et hyl
acetate = v/v) as the eluent. Yield: 444

Vi Mmncids TSF R

HPLC: R, = 16.96 min (method 1).

Example 3
25 5-Bromo-thiophene-2-carboxylic acid [1-acetyl-5.7-dimethoxy-4-(4.-methoxy-phenyl)-
2,2 4-trimethyl-1,2,3 4-tetrahydro-quinolin-6-yli-amide
According to general procedure B, the compound described in example 1e (800 mg),
was acylated with 5-bromothiophene-2-carboxylic acid (456 mg), DMA. (768 pl) and
HATU (1.1 g) in CH;Cl; (10 ml). The title compound was purified by chromatography
30 on silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the cluent,

Yield: 1.0 g MS-EST: [M+H]" = 589.2; HPLC: R, = 18.90 min (method 2).




BPLC: Rt = 16.96 min (nethod 1). Exanple 3 25 5
Br ono-t hi oohene- 2- carboxylic acid
fl-acetyl-57-di met hoxy- 4- (4- met hoxv- nhenvl)- 2
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According to general procedure B, the conpound
described in exanple le (800 ng), was acylated with
5- br onot bi ophene- 2- carbﬁgylic acid (456 ng), DVA (768
pl) and HATU (1.1 @) CH2Cl 2 (10 m). The title
conpound was purified by chromatography 30 on
@ﬁwm%ﬁgel u3|ng heptane/ethyl acetate =1/ 0> 0/1 (v/v)
shefivhé B 4 e[idacetgl \ 3 fieyphem 4-2:

B Zdefia i : V\D 2004/ 056780
PCT/ EP2003/ 051025 30 Exan'pl e 4 Bi phenyl -4-carboxylic
Geggprgl procedure C: To a solution of the compound described in example e (800
the} amicebipHenyicarboil nhddride X475 fhg) ib-CHCH GHOymiD venaddyd DMA. 4
(768! P bMibbm enperdiufls RS FeddsAl E:@xtﬂé“w@@leﬂrféd Qmil do- éinse
r&%amg& &%ﬁﬂcﬁ&fé) i at%Qv gcggi gﬁ fla b Vs GQARRE N

escr i I.n ex
drieq) (Mig5O Péa%??ﬁ'{?ﬂdc’mv o Che il gunl yeppiies W10 n)
ohmmm&ad otDilcag] Teigg pepjanciathyl aasigiet=e WP &P/l (e) ay ke
duedCtion mxture was stirred until no starting
material remmi ned at _which point water was added. The
Yold 478 ree- MRS IVART 58734 HPRG R = 1980 eifhieds)  and
concentrated in vacuo. The title conmpound was purified
jmhnigbronatography on silicagel using heptane/ethyl
ace atg 1/1 => o/ /v aio nf Io elqg N Lpld

Aran- 1-3 i Jeang L 1n(e)

rimeivh b3 érmmrz'sia' '*1?"' e 2. carboxyllc aC|d
& Resnks

st

Acbor@tth éﬁeél &uﬁ@bhﬁw m(n&ue*sa{be@iﬁyeﬂh@wie)(sa} eyl

d
S a&%m%ﬁm%ecﬁlg%;<ﬁﬁe%cgaﬂm%k iyl paiene
b&%wan%@dww sty @hrp Iea eEroby ﬂ'g)sﬂw%lﬁs'a@ gl ¢ h

agbtdtarr A> Whiviy) asdle cfud.7 pI) and DVA (768 pl) in CH2Cl12

‘&#g ﬂ%%. The title conmpound was purified by

8 fography on silicagel using heptanel et hyl
Furan-2-carboxylic acid [1-acetyl-5-hydroxy-7-methoxy-4-{4-methoxy-phenyl}-

2.2 4-trimeihyl-1,2.3 d-tetrabydro-guinolin-6-vl]-amide

General procedure D: A solution of the compound described in example Sa (50 mg)
in CHzCla (4 ml) was cooled to —78 °C, under an atmosphere of N». Boron tribromide
(28 pI) was added dropwise and after complete addition, the reaction mixiure was
allowed to slowly warm to room temperature. The reaction was quenched with water
and CH.Cl, was added. The organic layer was separated, dried (MgS0;) and
concentrated in vacuo. The title compound was purified by preparative HPLC (method
A), Under the above described conditions, generally mixtures of compounds with a
varying degree of demethylation are formed, which may be separated by preparative
HPLC methods.

Yield: 9.1 mg; MS-ESI: [M+H]" = 479.4; HPLC: R; =23.40 min (method 2).




20 acetate = 1/0 => 0/1(v/v) as the eluent. Yield: 896
mg (b). Furan-2-carboxylic acid [1-acetyl-5-hydroxy
7- met hoxy- 4- ( 4- met hoxy- phenvl | -
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General procedure D. A solution of the conpound

described in exanple 5a (50 ng) 25 in CH2C12 (4 m)

was cooled to -78 C, under an atnosphere of N2. Boron

tribromde (28 pl) was Luded dropwi se and after

conpl ete addition, the reaction mxture was all owed

ﬁﬁ?@#%mAy marn1to roon1tenperature : The reacti on was
pethay : UG A tripd iy he organic

té@@go-gmsamaﬂbm dern@,@ﬁﬁe(l\/gsoﬁl) and concentrat ed
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Yigd: rlahg/dro qui nol i n- 6 yI | - 3. 5-di cbl or o- benzani de (a).
{-

- éhogt W X—Q‘ﬂﬁ f1)2324-

178 'hI or obenzani de According to
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Sl of Bk St i " RSRAEL R 2036 Bl e
N-r1- Acet y1l-5-hydroxy- 7- net hoxy- 4- (4- net hoxy- phenyl ) -2
Fxauiple T | net hyI 12 3 4-
stk L5 Bydbxg Loz e NZadh ol e
ceoLdi i ¢ l'a)mldghe compound

treat ed W|t_h

HARE SR inh91-1.2.3 4 tetrahydroquinolin-6-yTl-amide
According to general procedure B, the compound described in example le (800 mg)
was acylated with 5-chlorothiophene-2-carboxylic acid (456 mg), DMA. (768 pl) and
HATU (1.1 g) in CHzCl, (10 ). The title compound was purified by chromatography
on silicagel using heptane/ethyl acetate = 1/0 => /1 (v/v) as the eluent.

Yield: 1.0g

{(b). 5-Chloro-thiophene-2-carboxylic acid [1-acetyl-5-hydroxy-7-methoxy-4-(4-
methoxy-phenyl)-2.2,4-trimethyl-1.2,3 4-tetrahydro-quinolin-6-yl}-amide

According to general procedure D, the compound deseribed in example 7a (200 mg)
was treated with boron fribromide (350 pl) in CH,Cly (25 mi) but in this case the
temperature was not allowed to exceed ~30 °C. The title compound was purified by




is purified by preparative HPLC. (nethod A). Yield:
9.6 ng, MS-ESI: [M+H] *= 5572; HPLC. R = 23.40 mn
(method 2). Exanple 7 5-Chloro-thionhene-2-carboxylic

WO 2484036780 - acet yl - 5- hydr oxy- 7- met hoxy- 4- ( 4- rRETHGP3/051025
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irimethyl-1,2.3,4-tetrahydro-quinolin-6-yl]-am de 20
(a). 5 Chlorothiophene- g carboxylic acid [I-acetyl -

7- di met hoxy- 4- (4- nethoxy 2henvl [ -2 2

hyl 2. I n &5 -anj | de

%&0@8?@?33% Cp gl b tr‘aa%lél‘évﬂ D5 O bty e
st follpwd by prepaasiva it ng) was acyIated with

| ] + 2 rﬁg%y | 4B DVA (768
“*’i‘?tﬁs%"“‘ﬂg‘?ﬁ%ﬁﬂl AR GRRAD)
conpound was purified by chromatography 2s on
Eqample8gel using heptane/ethyl acetate =1/0 > 0/ 1 (v/v)
Bighelr cﬁfb 1 . acii 1- - 4-methoxy-phenyl)-
(Nehii€ acid

y 44- met hoxy phenyl)-2

Becdrding toi ga@&hyb%dm@ﬂh&bommummm exawple f (5080g) ¥ps ani de
Rted \WBHoEbn RehrdnBde R0 Q) &l CHRHCH mﬂm inRhis éakathaaniremnd
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ﬁfﬁ"‘g ¥ rp??rqo &B %r‘ﬁ’?’ﬂ M%Pﬂ%‘gﬁ Zhr%a&?gfag xceed
sﬂ@ege@smgh@wquthybw@aﬁp YO OM@V) peibe dvea by WO )

|c§§6¥§%§fﬁﬂ %g l%g“t](gy 3acsgtalaﬂt:deil% g@}ggrzipo)lllon

(v/v) as the eluent foll owed by preparative HPLC
lgxmph@d A) Y| el d: 35 ng, MB- ESL [M+H]* = 529.2; HPLC

5= i - 4- (4- met hoxy- phenyl ) -
Xsc&dﬂg tor gleﬂml ﬂbco&néSD 4het cﬁhpc&hd/d&@rbeﬂin sapla 4 E0yhg) wasri de
@9 r | ﬁ}ygmtttﬁ)r&ﬁ&?fo@lul) i @E W 1) Qltmttﬁl?c

boron
a7 %Hﬁmgfgg?gg E? %?ﬂﬁé@gsﬁmﬁ Eﬁ$§%¥%%#s case
siljsaget usivg baptane/atiyl acotate = HBPQ’II I(YM@E{“‘? @“@é&ceed 0 C. The
al t
R DR Nl 29 SRRSO SRGRINOR |0
purified by chronatography on siilicagel using
ﬁ@ppbﬂ@/ethyl acetate =1/0 => 0/1 (v/v) as the eluent.

2.2 A-trimethyl-1,2,3 4-tetrabydro-guinolin-6-ylj-amide

According to general procedure D, the compound described in example 4 (400 mg) was
treated with boron tribromide (800 ) in CHoCly (25 ml) but in this case the
temperature was not allowed to exceed 0 °C. The title compound (= a byproduct as
described in example 8) was purified by chromatography on silicagel usmg
heptanefethyl acetate = 1/0 => 0/1 (v/v) as the eluent.

Yield: 50 mg; MS-ESE [M+H]" = 551.4; HPLC: Ry =27.58 min (method 2).




Yield: 43 ng; MS-ESI: [M+H] += 565.4; HPLC. Rt 32.53 mn
(method 2). Exanple 9 Bi phenyl-4-carboxylic acid
| 1-acetyl -5 7-di hydr oxy-4-(4-hydroxy-phenyl is

WO 20e405¢/%/| - 1, 2, 3AAft t - ahydr o- qui ngb- 6. - - afCREPASTeRIEHSNg

10

13

20

25

30

to general procedure D, the conpound described in
exanple 4 (50 ng) was treated with boron tribrom de
(100 Ed) in CH2C12 (4 rg but in this case the
tenperature was allowed to reach 15 C. The title
nﬁ ﬂd was purified by chromatography on silicagel
Eﬁ ept ane/ et hyl acet ate -1/0 > 0/1 (v/v) as t he

E@n jriig Reshyd)- mndi_;xa lamdi:O BI phenyl 4

car oxyllc a

Acqurdipgp gyne W&ﬁafowmwe%eﬁme 2200meheRy- 2 2

teéatedr witle bbrgn tdbr@nids. @36 b rim (GHEC (2fuimbobul in s pase thei de

t&%ﬁﬁ@ﬁlk@mgﬁne ;1 nwceﬁpﬁm Was Purificl by paaiating HPLC

% bed in example 4 (400 ng) was 25 treated with
oron trlbrom de (800 pl) in CH2C12 (25 m) but in

Yidhd: §1 mgMdS-ESTe[MHF 567 &HPLE: Rverd4 A2mingintodddl t o exceed 0
C. The title conmpound (= a byproduct as described in

E%xaqpba 8) was purified by chromatography on silicagel

5hept ane/ et hyI %cet at eeth_ll 0> 0/ r

iy didAquimBlinag-y -_i_lywx-f‘r__-,----iv‘l 2004/ 056780
PCT/ EP2003/ 051025 - 3 Ex 1 4 5 furan
Apcosding e agpetelprogedarg p&g 1e?5[5ﬁ V4 (4
tysechwith bospre hiptoyide @ wl) ity CHyGln (| mi). '1216 @ﬂam@iowalhw
ﬁﬁﬁbd@jﬂp@h&aﬁf&}ﬁ*lﬂ{ﬁﬂoﬁ&)Accordl ng to general procedure
t he con‘gound descri bed in exa 2(}%%00 ng) was s
5{1?1@&!@&»1% BT NEES T VP HHEL G s 2048 (’F‘F EH2C12 (25
m) but inthis case the tenperature was kept at -78
E«;am g3 title compound was puri fi ed by prepar ative HPLC

- :_.A-_-; l 7;,3 H.ll‘s |l = e llll i1 }- 9'7 4

oizinicm-quinglivet- il 315-dinoth b xyphenvl I - 7- met hoxy 224hi m
&M - %r-[ﬁﬂe‘m-5,7-dimemoxy._4:(4-methomhenyl)-2g,4-trimethg1-1,2,3,4-teua-
hydroquinolin-6-y1]-3,5-dimethyl-benzamide
According to general procedure B, the compound described in example le (800 mg),
was acylated with 3,5-dimethylbenzoic acid (330 mg), DMA (768 pl) and HATU (1.1
g) in CH>Cl, (10 ml). The title compound was purified by chromatography on silicagel
using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent.

Yield: 1.18 g

(b). N-[1-Aceiyl-5-hydroxy-7-methoxy-4-(4-methoxy-phenyl)-2.2 4-trimethyl-1.2,3.4-
fetrahydro-quinolin-6-yI]-3.5-dimethyl-benzamide

According to general procedure D, the compound described in example 132 (300 mg)
was treated with boron tribromide (513 pl) in CHzCh (25 ml), but in this case the
temperature was not allowed to exceed —40 °C, The title compound was purified by
preparative HPLC (method A),




t et rahvdr o- qui nol i n-6-yl | - 3. 5-di chl or o- benzam de
According to general procedure D, the conpound
described in exanple 6a (75 ng) was treated with

WO 280/05678% 1 | br oni de (38 1) in CH2CL2 (5 ml ) PCTmE2005/031625
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compound was purified by preparative HPLC (nmethod A).
is Yield: | | ng; MS-ESI: [MrH * = 543.4; HPLC

Rt =25.66 min (nethod 2) Exanpl e 13

N[ 1- Acetyl 5 | hydr oxy* ¥ fret hoxy- 4- ( 4- met hox_phenvl ) - 2

-1.2.3 l.i,p-6-K] -3
elﬂl"'in’éﬁ‘% &42% d%%%‘%"%r\’i?ﬁgi\&%’%?%%d#du met hoxy
4- et hoxyphenyl | - 22 44rimethyl -123 4-tetra- 20
mwepleodi nol i n-6-yl | -3 5-di mat hyl benzam de Accordi ng

0.4 %f liro iz g,yrmm%ﬁpf,z,b,&d in

53 3-fibtoino benzinidesh ), DMA (768 1) and
(EjATUN([i.Aéemﬁz dirRetHok24-M dmeihbOyp! ﬂ)-z,i,@lml-gl,m aund
S :,Qﬂaﬁﬁ raphy on silicage sin
%{ﬁ% S sl —dg%/ Op_>>/ 0/1 (v/v)gas tﬁe )
Adcadinl o geteralprededhre B, tﬁ@cogap(dnﬁ described in example 1e (800 mg),
thslac ﬁ&ggﬂs%{%ﬁﬁmﬁzﬂad&ﬁm@m@mmmmwOu 2.2.4
ORI RY. Tyfod o o it by tromtogpty .8
ui no nmet hvl nzam
%&'&?P’ﬂ‘ie{? yltq gpé?ﬁh/ géﬁlﬁ%“% t he conpound

8&@6d19ged in exanpl e 13a (300 ng) 30 was treated with
oron tribromde (513 1) in CHaCl2 (25 m ), but in
this case the tenperature was not allowed to exceed

-40 C  The title,co Doyng od By p{eparative
L -.A;_:‘ ,uu‘s e i ‘, ;: 5;- .;"_.M. AL !;' 5 f -34
-cuinlinefeyll-§fsdibmmmo-bengamije. - 517.4; BPLC. Rt=13.89

4{”05} ;Fh%%l é:—batHPéo diita edmexample 14a 2 (300 mg)
Wa,éﬁ%&m bore gﬁn Viad (@3 ) i s HEI 0% BRI de
toraperaereyuhs @otclibwes! to 19xcged 6 °qa11@1mh@ﬁﬁméﬂ'28am§@i b hen 2
pephrative BN (ndethdd B). 4-tetra 5 (a) N [1-Acetyl -

é;@:zgﬁg;,%{,%”ﬁéﬁ Q- 1 L T T R S

Example 15

henyl-1.2.3 4-tetrahydro-quinolin-6-yl}-amide

(a). 1-Fmoc-2-methoxy-4-nitroaniline

A solution of 2-methoxy-4-nitroaniline (3.0 g) and pyridine (1.6 ml) in THF (30 mi)
was cooled to 0 °C. FmocClI (5.07 g) was added in portions and after complete addition

the ice-bath was removed and the mixture was stirred for 5 h. The THF was removed in

vacuo and the residue dissolved in CH;Clz (175 ml), Methanol (ca 100 ml) was added
and the CH,Cl, was partly removed in vacuo until a precipitate formed. The mixture
was allowed to stand for 1 h, after which time the crystals were collected by filiration
and dried in vacuo to give the title compound.

Yield: 6.32 g; MS-ESE [M+H]"=391.2




According to general procedure B, the conpound
described in exanple e (800 ng), was acylated with
3, 5- di br onobenzoic acid (616 ng), DVA (768 |Id) and
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purified by chromatography on silicagel to using

hept ane/ et hyl acetate =1/0 - 0/1 (v/v) as the eluent.

Yield: 900 nmg (b). N [1;Acetyl-5-hydro

7- met hoxy- 4- - met hoxv ph&hl -2.2 4trimethl-1.23. 4-

t et rahydr o- gui nol i n- 6~vl ] - 3. 5-di brono- benzam de 15

Accordi ng to general procedure D, the conpound

(BH¢ 36 8 i pid) cifiimayas treated with

bor on trlbrom de (639 pl) in CH2Cl 2 (25 lf) but in
Gegral procedure FicA mixgigfiihetcornougescritsd ingpearppiptia (67@kceed

aeeﬁ@acﬁ (8.9 1ab atd THR(1Honipwasreebledasl Pufind dugt 204 e) waradiedr at | ve
iRk {ons(af® 6 R6!bdeh was YanRbed, ARBthEBinpdMamEsiiwly febdtibd lo*€1647. 2;
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GG (PR WW@ agdadn &he wixgueywaswashed With)saturated aqueous

mema(exm el dnd Ariné (1<208Hh), iThe ofanteClhyet awsepdrated, dried
hﬁeéeéa #rid ok dTRihkel I:maﬁo%m aq)mc@ﬁae %édd'!‘l[é‘?mfc@refi )

%“’W%‘d s Dhiat ot oG S Gt WP EendaB 0 )
fteationugt diiedyzr yacue togsive dhe Aifier H‘ém‘Fn xt ur e vvas stirred for 5

Yiud; 486, THE was renoved in vacuo and the residue
di ssol ved in CH2Cl12 (175 m). Methanol (ca 100 m) was
added and t he CH2C12 was partly renmoved in vacuo

(LanI I Eggg E . aII owed

Soyimbetbelestend by flltratlon 30 and dried in vacuo to give

the title conpound. Yield: 6.32 g; I\/B—ESLé }—49‘—
Agoiztue WWP@S@%@W@Q@W&ME%W- Mg

() %m—bmylbamkuﬂlgdl oY) 4nd-asewhd 02360 Al)aris hart etryflux das bamat e
hGﬁ;@ eBD, REsAEROVE By Fitratfdn Thdthd! fiffrat® fvad QRcA@IRANN Debuo,

T bl el B ot G dshh,
agEw _@flg")>76§e(§/"hﬁ§ @ in portions and the ice bath was
Yﬁeﬁff&’,i’fé?' After the tenperature slowy reached 10 C it

fluoren-9-yimethyl ester

To a solution of the compound described in example 15¢ (4.24 g) in pyridine (25 mi)
and CH,Cl; (25 ml) was added a small amount of DMAP (ca 20 mg). Acetyl chloride
(2.0 ml) in CH,Cl, (20 mi) was slowly added. Afier complete addition the mixture was
diluted with CH;Cly (ca 100 ml) and washed with water (3100 ml), 0.1 M aq HCl
(3%100 ml), 0.5 M aq HC] (1x100 ml) and brine (1x100 ml), The organic layer was
dried (MgSO4) and concentrated in vacuo. The title compound was obtained by
chromatography on silicagel using heptanefethyl acetate = 9/1 => 7/3 (v/v) as the
eluent.




rapidly rose to 45 T. After the reaction m xture was
all owed to cool down to room tenperature, the excess
of zinc was renoved by filtration and a | arge anount

WO 2604/05€BRCf 2 (ca 500 nml) was added. The m PCUER20A5851025
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washed with saturated aqueous NaHCO3 (3x200 m) and
brine (1x200 nil). The organic |ayer was separated,
dried 10 (MgSO¥) , filtgred and concentrated in vacuo
until a precipitate forfred. The mixture was allowed
%icl_étznd overnight at 0 C, after which tine the

?9/ PaFs were col | ect ed by filtration and dried in
vacuo to give the title conpound. Yield: 4.45 g. is

: =~'¢ noI in-6-yl)-ca

ef(s@&h éd'tHQ ongftlyec e i‘stdure of
8}2} e 15 ;
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higtmeilyB@rbiatvced/ Ir-e17id(e/d) dsyhekluet.r at i on and the filtrate
%@@ %oncentrat ed in vacuo. 20 The title conmpound was
4i“%ed by chromat ography on silicagel using
hept ane/ et hyl acetate = 9/1 => 7/3 (v/v) as the
(gl uent. Y| eI d: 4.24 g. (d). (1 Acetyl 7 met hoxv
2. Binhg garhoik S A 3-trneh v

ﬁiﬁq’ﬁ;ﬁoﬁﬂ— ﬂl-ﬁiidé) yI met hyI ester To a soI uti onof t he
npound descri bed in exanple 15c (4.24 g) (%rl di ne
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up iy pfhyl gectgber{eaci 0 a%)@ﬁd mhed with isaturatednag §30
10 B HOH(3>A 0] ani brineo(100 mi]. IThe drgdnicdayerows drind QMpEs) a:idt ai ned
cmee%u%& BWg/ ?5 agtemawm hddbcf@@@% ﬁdd%ﬁ) BP aJ&QﬂHt OIS hleNY |
ace = as e uen

Sttty Sy it il iy R concd sl andfd e

ound was obtained by chromatography on silicagel using eptaneletJ hyl acetate = 9
10=Ad8t(yV)abthaehanb- 7- met hoxy- 2, 2. 4-tri nmet hyl-1, 2- di h~qui

k505

(g). Biphenyl-4-carboxylic acid (1-acetyl-7-hydroxy-2,2 4-trimethyl-4-phenyl-1,2.3,4-
tetrahydroguinolin-6-yl}-amide

General procedure G: To a solution of the compound described in example 158 (3.1
g) in benzene (100 ml) was added aluminum trichloride (5.6 g) and the reaction
mixture was stirred for 20 h at room temperature, The reaction was quenched with H;O
(ca 100 ml) and the pH of the mixture was adjusted to pH 8 with 2 M aq NaOH while
stirring vigorously. Ethyl acetate (ca 300 ml) was added and the orgenic Iayer was
washed with HoO (2x150 ml) and brine (1x150 ml), dded (MgSO4) and concentrated
in vacuo to yield the product that was used without further purification.




Piperidine (8.0 nil) was added to a solution of the
conpound described in exanple 15d 5 (3.91 g) in
CH2C12 (80 m). After 1.5 h, the reaction m xture was
WO XHBEeERE rated in vacuo and the title conPEuFR200/851025
obt ai ned by chromat ography on silicagel using
hept ane/ et hyl acetate = 9/1=> 7/3 (v/v) as the eluent.
Yield: 2.2 g 10 (f). Biphenyl-4-carboxylic acid
(1-acetyl -7-nmethoxy-2,Z,4-trinethyl -1, 2-
Ygﬂygéqu|nolln 6-y f -an1de Gener al procedure F: To a
m xttfe of the conpound described in exanple 15e (2.2
g) toluene (45 nil) and pyridine (5 nil) was added
blphenylcarbon I chlorlde (2 21 g). .If the reaction
H 3 Ayl ~ .s: L 1 A u_! Ill.___ =l BTROX N at ur e’
=rﬂ-4 bi phenyl car bonyl chl ori de

L nti 0O mn,
s %vﬁr%.vﬁ?xrﬁ”a%“ ?ﬁ@mﬁ? e bt EaRo Bt se S mel ) 1)
N GrehleroethyBanopbaling hpdroghleride @k o), GrCOnadt PNY Ghebt¥6e (ca
stir®0 aii0|°T, wtilchowaiging dhatedia Fengintd. Tt rerticaquiterei@@8 difuted 0
with yl acetatdV{18 Ghl add, &@l).OTHe e
leth; ﬁ‘j\/{ rﬂdﬁgﬁxm bd Qa %ﬁrﬂm@aﬁm@eﬁ&d Th
wash SR ?{ﬁiséﬁ@ 'teﬁWa o)., eéag&’ in
vacu nil) and
o vk i ks colBe: e PO S iPer FIFPIS Al Eé )
Iygphilizatiod Eem 2 mixture of|1 drdigrene ypddLO gontaiingl.ed i n vacuo and

It _ i h
Yl oot 61 o B Rl BN G P L o OLN RO B Y ©"
(v/iv) as the eluent. Yield: 3.1 g. 25 (9).
EBWpﬁéKyl-4 carboxyllc acid
ic B F10;

dig@™m -neralﬁprocedure G To
descri bed in exanpl e 15f
Alebrding 16 Embrﬂ ﬂmemrm te1ddBipdthd des@iedoidl Geghpl 1ugr(19mig)

nfn%a ﬁ&?gtgﬁach&% @99@ Al cs &bﬁzys S RS
o¥hh &ﬁﬁ%ﬂ%%lﬂﬁ?ﬁ%ﬂhﬁ% o RN O
YRAla 13 4hE MABST: Rckig e L800.4; BIPRE! 1G=14. SME dhag5)NaCH whi | e
stirring vigorously. Ethyl acetate (ca 300 m) was

added _and the organic | ayer was washed with H20
20 E%Q%@@ﬁ n1) and brlne (Ix 150 n1) drled (NQSO4) and

15

) %%q, -mgm&%%&&g “ ;[a{njdbcat ion. WD 2004/ 056780

According to general procedure H, the compound described in example 15g (79 mg)
was alkylated with N-(3-chloropropyl)piperidine hydrochloride (37.4 mg) and Cs;COs

25 (255 mg) in DMF (2 ml), The title compound was purified by crystallization from
CH;CN,

Yield: 83 mg (HCI salt); MS-ESI: fMHH]" = 630.8; HPLC: Ry = 15.49 min (method 5).




Yield: 3.5 g. (h). Biphenyl-4-carboxylic acid

fl-acetyl-2,2,4-trinmeth Lnorpholin-4-vl-ethoxvl -

4- phenyl -1, 2. 3. 4-tetrahydro-quinolin-6-yll-amde s
WO 20844156780 procedure H: A mixture of the corfSEERE03/051025

descri bed in exanple 15g (70 ny),

N-(2-cl fforoethyi)-norpholine hydrochloride (31 ng),

Cs2C33 and DIM (3 mi) | stirred at 50 C, until no

starting material remaihed The reaction mixture was

]:Pilétﬁd with ethyl acetate (15 nj) and water was
a ca 15 m ). The organi c Iayer vvas vvashed W th

ol 2.aUdels .'.p__s; =-;..; aane titl econpound was
obt ned as the cofrespondi n
Ac §P ip gonss] Hﬂceﬁ%ﬁatg oot ﬂessﬂ mfxmpg%?ﬁé’@a%@ H20
5 tqdm@ 2ppdgolylehioride hygrchiqyidg G@mgkmdt%CWEw) in[ \H| *
mﬁa(zaﬂ)arhelﬂﬂtﬁmp&ndﬁas@nﬂmny (rystilllizgtidn AYm CHEEMNIND| e 16 BBI

Y{‘J"?‘f i %#gmﬁiﬁéﬁbéﬂww ‘Re% 924 min (method 6).

4trirrethy| 4- 15
Ethlyls- 1, 23. 4- tetrahydro qui nolln 6- yI) am de
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10 3 fetolpaly ~ -2 e (23 my) and (:szco\rlsVI t(255
1 Ig a@em%thags&ﬁ,@m%%a bﬁ/gw E,ﬁ)l ed by
%Pﬁiﬁa%d awe lﬁ&e@hveip d%@?mghﬂiﬂn

{0 eThe fitlpsopmeny Fespurificd B arysallizatign tyI 2 2 4
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Accordi ng to general procedure H, the corrpound
15 Fd%lsldﬂobed in exarrpl e 159 (79 rrg) was al kylated with

A\fmﬁimi to g&eﬂlg};rédéﬁre et t)o)np g?&ribec[ Mt%lgzggg)ﬂg)
w i m@gﬂa 7} mn
2 D@Er %mﬁzﬁpiﬁ 50%‘8%“)%9?’” “lgﬁgflg%{g%ac iop from CH,CN

YleidZ:s nglfHOl kR MSYBSTAMPHE R\556.4¢ HEDY! IR} € 1 70%min (method 6).

Example 21

Biphenyl-4-catboxylic acid [1-acetyl-7-(2-dimethylamino-ethoxy)-2,2 4-trimethyl-4-
henyl-1,2.3 4-tetrahydro-quinolin-6-yi]-amide
25  According to general procedure H, the compound described in example 15g (79 mg)
was alkylated with 2-dimethylaminoethylchloride hydrochloride (27 mg) and Cs:COs
(255 mg) in DMF (2 ml). The title compound was purified by crystallization from
CH,CN.

Yield: 55 mg (HC salf); MS-EST: [M+H]" = 576.6; HPLC: R, = 14.94 min (method 5).




ylinmet hoxy 1, 2. 3. 4-tetrahydro-qui nolin-6-yll-am de
According to general procedure H, the conpound
described in exanple 159 (79 ng) 5 was alkylated with

WO 20044156789 y1 chl ori de hydrochloride (31 ng) PAOTEPEHZGEDIRS
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(255 ng) in DWF (2 m). The tide conmpound was

purified by crystallization fromCH3CN. Yield: 32 ng

(HO salt); MS-ESI: [MtH += 596.6; HPLC. Rt=22.41 mn

(method 6). Exanple 19°Bi phenyl - 4-carboxylic acid

%Elkiyl 22.4-trinethyl -4-phenyl -7-(pyridin-3- 10 | ne
? 234tetrahydro qU|noI|n6y11 amde

MMIMM_SQ (79 ng) was al kyl ated W th
pi colyl chloride_hydrochloride (31 ng) and Cs2CO3

P(%@n%)ge’-’reﬁl prpporure H, fp sompqyrd desprihed fngrrpiil e (Ame)

v alkfliteigwithy2-ahlogostetaimide £ 18t mg) mud Csaf: (A4SNe) Wi BME (2 88 ny

l&kﬁkc&ﬂb&:&dwﬂ&’@m&ﬂbﬂ{rwvemﬁ@ﬁn&odﬁﬂc Rt=19.70 mn

é[? t hod Ex*an%ée 20 Bip -car boxyl ic acid
1d: é@%msWS~ESIQMlH T ﬂﬂiﬁm@m«?@ﬁ vaime 5-di n- 4-

yl met hoxy) -1, 2. 3. 4-tetmh} dro-quinol n-6-yll-am de
mampe g ng to general procedure H, the conpound

de c.|g‘ed |n.ex pl & g o]

@%ﬁ@%vg mﬁ%@rﬁ% ﬁ@?@@b?lg%gs Engﬁ o

(5iCOa 6256 yie) . DMF (2 mlk: Al ithoi crmparch w6, purifiedoh ymnaﬁ%t hyI 4
HPbEimdthodl AY.. 3. 4- t et r ahydr o- qui noI in-6-yll-amde 25
Accordi ng to general procedure t he conpound

S 4w R R o R et g 31 a8 iRt o wi ¢ h

2- di met hyl am noet hyl chl ori de hydrochl oride (27 ng) and
ﬁ&ﬁﬁ@& (255 ng) in DMF (2 mM). The title conpound was
bycrytaII||n ( Al . e

According to general procedure F, the compound described in example 15e (1.0 g) was
acylated with 3,5-dibromobenzoyl chloride (1.72 g) in toluene (9 ml) and pyridine (1
ml). The title compound was obtained by chromatography on silicagel using
heptane/ethyl acetate = 8/2 (v/v) as the eluent.

Yield: 13 g

3.5-dibromo-benzamide

According to general procedure G, the compound described in example 24a (1.3 g) was
stirred with AIC) (1.0 g) in benzene (50 ml). The product obtained was used without
further purification.




Bi phenyl - 4-car boxylic acid
(1-acetyl -7-car banoyl net hoxy-2. 2. 4-tri net hyl - 4- phenyl -
1.2.3.4-tetrahydro- qui nohn-6-yn-am de According to

WO 4656780 procedure It the conpound descri P€d/EPRIOERHMS| €
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159 (79 mg) s was al kylated wth 2-cbl oroacet am de
(18 ng) and Cs2CAB (255 ng) in DV (2 m). The title
compound was purified byopreparatlve HPLC (net hod A).
Yield: 60.2 ng; MS-BSI: [N%I3]+— 562. 4; HPLC. Ri =20.47
qu{ggghod 5). Exanple 23 Mrpholine 4-carboxylic

aci.d
(3-(1-acetyl -6- [ (bi phenyl - 4- car bonyl ) - anino] 2.24- 1o
|- h I - 3. 4

A ke .ﬁh gangeql ékgmie B8R L ﬁéﬁﬁ |
%%P, odﬁf? @5 %%F@i@ %@ﬁaowpﬁﬁmm@aowm@) "
maiged Wateqiagadderdeanth h ongnic 1ay8r was edparated; Mashedrgith
We%bd (Meho fprd-coficéhtrafed inbiledo. THeAie Sotnpdund Wal piidifed bpd 5) .

e@IPRA (hetlo@ Ry, 2- car boxylic acid
1- acetyl-6-(3 5- dlbronD benzoyl am nol -2, 2, 4-tri net hyl -
YieldyyHf angy MS-{EST [MHH] - ’Eé&eraIMwRq%ﬂlrﬁoﬁm(meﬂwW) ester (a).
N-(1-Acetyl -7-met hoxy-24-trinethyl -1 2-di hydroqui nolin-
ﬁmmkkgg 5-di bromp- 20 benzami de According to genera
ro

tI nd t d t
éew aE% i % g?@ﬁpém %«&e@@gﬁa@?ﬁ z%?@ i By ac
?fﬁéﬂt@ ﬁr oxz sﬂapaélraamtei D (79 mg), DIPEA (60 pl

dxt-efeckss/af plyoher ﬁeuhwpmmyipms@mamaﬂm (dwul) wdsqnl‘re:hatlrooin 2.3.4

mﬁ@hﬁ@mﬂr@qw«ﬁa knhtaia@remam@m 16t QR ard G710 ed Gnd

el 33‘4 &dq’%ﬂee L o s ool e WO e,
Rpcestgte P MDA tsl@nmwfw@(c 1 eed 2 8t ai ned
dreps otﬁﬂdwmtam&cﬂmw tlevagp of ihé itazelinlyearband®. T6OHH056780

dofafdut e PiRdthidparative HPLC (method A).
Yield: 17 mg (TFA salt); MS-ESL [M+H]" = 630.2; HPLC: R, = 15 6 min (method 2).

According to general procedure F, the compound deseribed in example 15¢ (1.0 g) was
acylated with 3,5-dimethyfbenzoyl chloride (0.97 g) in toluene (9 ml) and pyridine (1
ml), The title compound was obtained by chromatography on silicagel using
heptane/ethy! acetate = 8/2 (v/v) as the eluent,

Yield: 1.1 g




-40- Yield: 1.39 g (c). Furan-2-carboxylic acid
| -acetyl -6-(3.5-di bronp-benzoyl anm nol -2 2
4-trimethyl -4- nhenyl-1.2, 3. 4-tetrahydro-quinolin-7-yl
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24b (100 ng), furoyl chloride (16 pi) and D PEA

(601d) and CH2C1 2 (5 M) was stirred at room

tenperature until no starting material renained.

Water was added and the organic |ayer was separat ed,

washed with brine, dried (MJSO) and concentrated in

vacuo. The titl e corrpound was purl f| ed by prepar ative
L) b

-‘2&:1 7deRt 316mn(nethod 2) . Exanple 25
- (2-am no- et hoxy)-2. 2

Kochraing mgénemgmaiuyele 12 c@nppurtdaitscrtied drexanyplei 260(1i1rg) was

s@néﬂlvﬂlm&l@a dioly) anBenReGEa i) IThe GROKE 6biaifd eaewbed witlout A

p%% j, the conpound described in exanple 24b (100
; B ert - butyl N-(2-hydroxyethyl)carbamate (29

: Y‘ig)],w[g BAD (79 ng), DI PEA (60 |) and an excess of

pol ymer bound triphenyl phosphine in CHC12 (5 nl) was
stirred-at room tenperature until no starting

(Bjat ec{_ b ALALRIR M’Q%ﬁbﬁﬂa-ﬂm-fzkmred
y

2GR ‘{eh'ﬂleﬂ%e organi c |ayer
JSO4) and  concentrated in

ttheracpruamnpl, Gﬂlﬁﬁpdﬁﬁtﬁdﬁcﬁkﬁm eampla 268HIGNmECa |

mi:ﬂ t ﬁdiébaﬂﬂ\ﬁé mgbdﬁm]mmlmg)atl ng
@m o R e b,
Tiyihis| cape the the fery- bcltvlvﬂ %quasn HPLC

ﬂﬁ:pamhv]:HPBC(nethoamaanlddwplﬁljzahonExanpl e 26 {2d1 Acetyl 6-(3

5N FRERER, SNl g i o,

t et mbydr o- qui nol i n dozy] -ethyl }-carbam c acid
Eanpebutyl ester (a)

Dbt v yiroaui
%@é@e@éﬂ E SHPound described in exanple 15e
cording dund’ﬂmﬂédrmbmabbee& @yt me) (1
c I
a’?fv%tef“ﬁ&%féw%ms%h%g i o
propreesso pelypey boynd tipkepyiphg title product

punﬁed by preparative HPLC (method A), followed by lyophﬂlzatlon

© Yield: 16 mg; MS-ESL [M+H]" = 537.4; HPLC: R; = 32.8 min (method 2).

Example 28

uinolin-6-v1]-3.5-dichloro-benzamide

According to general procedure F, the compound described in example 15¢ (1.0 g) was
acylated with 3,5-dichlorobenzoyl chloride (1.2 g) in toluene (9 ml) and pyridine (1




hept ane/ et hyl acetate = 8/ 2 (v/v) as the el uent.
Yield: 1.1 g WD 2004/ 056780 PCT/ EP2003/ 051025 -41
(b). N (1-Acetyl-7-hydroxv-2 2 4-trinethyl-4-phenyl -
WO 2904405678¢ ahydr oqui nol i n-6-vl | - 3. 5-di net hy | REIEPAB/OE02S
According to general procedure G the conpound
described in exanple 26a (1.1 g) was s stirred with
AiC13 (1.0 g) in benzeng (50 m ). The product obtained
was used mﬁthout furthét purification. Yield: 1.3 g

C) -Acety .
waf o i) SRR et 3y yometogmnty_ o sy s, 5
F@@Xéﬁ?&rﬂmHUWhﬁﬁ?HW# yl oxy -ethyl}- carban1c aci d
vidPhapytyl ester According to general procedure I, the
conmpound descri bed in exanple 26b (100 ng) was
al kylated with tent- butyl N-(2-hydroxyethy|)carbanate
. I ] A

aide t he the tert-butyl carbamate was not

A%Lo%ﬁ,y eeiai %@ m%é éﬁﬁa& &tex@ﬁp;%ﬁ |(on Y, el d:
v(itmgm

EwﬁhﬁQ&anple 27 N-r1 Acetyl 74f ar an 2

10 ?xy) 2 2 4-trimeth 1-4 hen 112 4-tetrahydro-
gqU|no in-6-y_lI-3 5-dinethyl-benzam de 20 Accordi ng
to general procedure |, the conpound described in

"'r;% I;f m‘ha azapisle ef polyner bound o ;
;gi@g% Qf@ﬁvﬂﬁd o & ?5’1&9%&"'}11(’2“"’%“‘%@5 |Gofin; 0T
ith -pisoigH &4!%91]10&@( ng) ksl Gsik{O0: (g 192

nfiBute 4f DMPL(I:ml)tand:CHﬂﬁt@ mil)n Therde h@mpo'z:)d was pBaifedasfiiee 28
(ﬁﬁgetnm- Zal?_ et &)te]p@mae HPLC (method A), followed by
%ﬁ 7- (pyddi n-4 nmet hoxyl - 12 3 4-tetrahydro-
oI no |n 6-vll-3 5- dlchloro benzam de (a). N
Y(leld: 3Rf PIFA Zal)EMISBSIVVEHY <1588 4; HRECHE:=18.0 thin (method 2).
di hydr oqui nol i n-6-yl)-3 5-dichl oro- :
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20 KExample 29

quinolin-6-vi]-3,5-dimethyl-benzamide

General procedure J: A mixture of the compound described in example 26b (100
mg), 2-chloroethylpyrrolidine hydrochloride (41 mg) and DIPEA (77 ) in CH,Cl (5

25 ml) was stirred at room temperature until no more starting material remained. Water
was added and the organic layer was separated, washed with brine, dried (MgSO4) and
concentrated in vacuo, Purification by means of prepatative HPLC, followed by
Iyophilization gave the title compound as the corresponding TFA salt.




benzam de 30 According to general procedure F, the
conpound described in exanple 15e (1.0 g) was
acylated with 3, 5-di chl orobenzoyl chloride (1.2 g) in

WO 20058 (9 m) and pyridine (1 WO 2004/ 0BE6T/&B2003/051025

1¢
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20

PCT/ EP2003/ 051025 -42 m ). The title conpound was
obt ai ned by chronmat ography on silicagel using

hept ane/ et hyl acetate =,8/2 (v/v) as the el uent.
Yield: 1.47 g 5 (b). R'Ci-Acetyl-7-hydro xv-2 2

e T AL RRY e 2ot IR oo Pl 0

G the conmpound described in exanple 28a (1.47 g) was
Egdmple 39d W|th AMC13 (1.5 g) in benzene (75 m). The
gl ' 4 ap.3.4-

Aéoohmigrtaﬁeﬁekm@rocamrenpdhe mn@omld jdesSritiod bhi exdvhpda 265 IO pw)n de
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comppusl- iyt ure of DVF (1 m) and CH2C|2‘
Yﬁei’a:m ﬁ;mgxﬂggggmmﬂc MOS 3 PPhRAHasbaas t he
on

corres TFA Salt after preparative HPLC (method
A), followed by I|yophilization. Yield: 35 ng (TFA
Esaﬂlltk)ﬂ I\/S— ESI [|\/|+Hj += 588. 4; HPLC Rt =18.0 mn

Lot uQ&’iHh%ﬂ mcéucxéla et hoxy)-12 3

- - - -benzam de
A%ﬂmgab gqne:aiqmbm 1Jthe gompouet] deseribed ntdmnn!ﬁﬁbdmﬂdﬂg)
-ﬁm&eﬁ Féh1drid OfYdrobildride (42 mg) and DIPEA

(7% @1 §j ive %Lb‘kﬁneiﬂ&l) Apnd
ki ﬁmﬁwﬁ St i roo

RS- BIM R <056 AMHPEC! TRY 852 WBSmERAF).at ed,
vvashedélm ri ne, drftgd (I\/gSO4) and iggﬁcent?zjited in

vacuo. Purification by nmeans of preparative |1PLC,
ExgploRed by
N-[1-Acetyl-2.2 d-trimethyl-4-phenyl-7-(pyridin-4-ylmethoxy)-1.2.3.4-tetrahydro-
inolin-6-y1]-5-bromo-2-methylamino-benzamide

(). Ne{1-Acetyl-7-methoxy-2.2,4-trimefhyl-1.2-dihydroquinolin-6-y1)-5-bromo-2-
methylamino-benzamide

According to general proceduse F, the compound described in example 15¢ (1.0 g} was
acylated with 5-bromo-2-methylamino-benzoyl chloride (1.43 g) in toluene (9 ml) and
pyridine (1 ml). The title compound was obtained by chromatography on silicagel
using heptane/ethyl acetate = 8/2 (v/v) as the elient,




| yophilization gave the title conpound as the
correspondi ng TFA salt. WO 2004/ 056780
PCT/ EP2003/ 051025 -43 Yield: 104 ng (TFA salt);

WO 3/086380 [ MvH] * = 554.4; HPLC: 1 =15.2 ni nPCREPOSI052)25
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Exanple 30 N-[1-Acetyl - _

4- hi met hyl - 7- (5- met hyl -i soxazol - 3-yl net hoxy) - 4- phenyl -
L2.3.4-

t et r ahydr o- qui nol i n- 6- v14l 3. 5-di net hyl - benzam de s

SES, ding to general procedure J, the conmpound
escrslnfged in exanple 26b (100 rrg) was al kylated with
(chl oronet hyl ) -5- et hyl i sooxazol e (32 ng) and DI PEA
77 1) iln CH2CI (_5 m). Purlflcatlon by hr}leéans of

'he t|tIe corrpound Y| el d: 41 ny;

' 4; HPL m.n
Af@’%&éﬁ%‘i’%ﬁﬂé’ 5 5 sproptt et frePpE e TEs 168 o) 2
wps stired Wik 0638 O5h mwmﬂwﬁ Thamﬂwt objainog aTap psed.- yI | -
vithait fotielparifitséez am de: conpoundwi th trifluoro-acetic

zds According to general procedure J, the conpound

o "Bed in exanple 26b (100 ny) was alkylated with
N, N-d| et hyl am noet hyl cl |l oride hydrochl oride (42 ng)
qz;gd Di PEA |s (77 t) |n CHZCIZ (5 m). 1Purlflcat|on by

14521:&&110% : khenz‘amiﬂ e conpound as its

correspondl ng TFA salt Yield: 43 rTg (TPA al t
Apsrdingto gqngzplioced com"ede deggribedcin hé‘f‘mfé 2)
wEaliryjsicd wglz4mlylrhlm®tmro@loﬂde4ﬁ m@@pﬁ %CQ.:. (ca 100 mg)
hﬂ}ﬁﬂm‘eoﬂm(mwdﬂyiénﬂ(mymﬂ(ﬂhﬁlpmehﬂe]@mﬁouﬁdW@bﬁtﬁiﬁd&ﬂﬁei 20

j BN nno- benzam de (a).
p&dé%p?xﬁ&dg@?&séﬂ hﬁ‘ébm?% 2 4- tr| met hy| -1

Yixidol 1 S (TBA) sult); MS-ESTAMy H]  =5294; GIRDC: R, = 18.1 min (method 2).
mat hyl am no- benzam de According to general procedure
ﬁtlré? conmpound described in exanple 15e (1.0 g) was
edhvm th 5- bror;o. 2- met hyI %m no benzoyl 1chI oride

A mixture of N- Boc—l 4—pheny1ened1amme (75 g), Mg804 (216 g), 4-tert-butylcatechol
(1.8 g) and iodine (4.7 g) in anhydrous acetone (600 ml) was refluxed for 20 h, The
MgS80, was removed by filtration and the filirate was concentrated in vacuo. The
residue was chromatographed on a short plug of silicagel using heptane/ethyl acetate =
8/2 (v/v) as the eluent to give the product as a brown oil.

Yield: 41 g,

 (b). (1-Acetyl-2.2 4-trimethyi-1,2-dihydroquinolin-6-vl)-cathamic acid fers-butyl ester

30

A solution of the compound described in example 33a (41 g) in pyridine (200 mi) and
CH:Cl: (200 ml) was cooled to 0 °C. Acetyl chloride (21 ml) in CHyClz (50 ml) was
added dropwise. After complete addition the mixture was stirred for 3 h at room




-44- Yield: 595 ng (b).
N-(1- Acetyl -7-hydroxy-2.2.4-trinethyl -4-phenyl-1.2.3.4
-tetrahydroqui nolin 6-yA-

WO 280496@RD- 2- met hyl am no- benzam de s Accor dibdg/EPzoosfenes al
procedure G the conmpound described in exanple 32a
(595 ng) was stirred with AICL3 (0.75 g) in benzene
(50 m). The product o% ined was used w thout
further purification. 1 d: 437rrg 10(c).

A | -2, 2
iy gt ahts g b-ond BN et pAT e SRl tyer was
sepaiplad Kiied (2§ 04) arg conicentrptedin mesidy Fhedithe pemntgunsd e ptaned
bAcrgsmallitation fitw ety@dnasstad. procedure H, the conpound
Yd?ogri bed in exanple 32b (44 ng) was alkylated with
Z'F‘f)' 'yl chloride hydrochloride (15 ng) and Cs2CO3
s (ca 100 ng) in a mxture of DMF (1 nml) and CH2Cl12 (4
n1). The tile conpound was obt a| ned as the 1s
coly dli'g_ll'.g _4_1v|,___ hhofvi-h hichahwdraquinpline PLC (n‘et hod

Bl '@“pfw% %ﬁ% %%é%gfmg%ﬂm bt 3989 4
). The product was purified. by

wa, iRt pith Aol me (70
cifrdmatageblyl on?ﬂl@hgd&slhg/heamehthylmw &2 (vivkasityelcludaipheny| - | . 2
- Y"%ng t et rahydro-qui nolin-6-y)e 20 (a)
1o Vb 2248 11 i net hyl - 1, 2- di hydr oaui nol i n-6-1) - car bami ¢
acid tert-butyl ester A mxture
of N- BoeI 1, 4 phenyl ened| a3m ne (75 g)_

504 (216 g),

|; sieet one (600 m ) vvasrefluxedfor 20 1t. The

em) filtration and th flltrte was
(A% Yo LETBpd Dy L Lo o cng bte, 1L
15 (ZHredinaFgPeon> endahe resultihgymixtups) wag capled 44 ¢ 1G agselutmﬁ ng
FR6JUI E20/ & tid WHF J00BLAl) as-adddDdrdpwRe Gl afer @8 atididonetagent to
ccgl'hgfe?e the Waxtte Al iitre B Ph &R oM RerdBbrhture. YW kellotioft thixfhre viaB) - (|

congitg i gy, v} cstte (300 sl g 13,3, 1A (500 9D 8 bari
added. The qagepic fayeryias sepprated and washed withd MG (50, Hold

20 (esd)andieitde (500 aRafbidwed Biddryifed(MeS0s) bud cpncentaliiondn (’awﬂ m)
TRYHibduct Qas S ROAmbR AR Fodrisen GoRhedsh O T. Acetyl
chloride (21 m) in Cl2 (50 M) 'was added dropw se.
Yiekk 43rg conpl ete addition the mixture was stirred for 3
h at room WO 2004/ 056780 PCT/ EP2003/ 051025

©
25 carbamic acid 9-fluorenylmethyl ester
Fuming nitric acid (3.07 ml) was added dropwise over a period of 10 min to a mixture
of the compound described in example 33d (43 g) and acetic acid (230 ml) in CHoCly
(230 mi), The reaction mixture was stirred until full conversion of starting material
after which H>O (150 mI) was added. The aqueous layer was separated and extracted
30 with CHxCl (150 ml). The combined organic layers were washed with saturated aq
NaHCO; (3%200 ml) and brine (200 ml), followed by drying over MgSO;and
filtration. Methano! (ca 200 ml) was added and the CH;Cl; was carefully removed in




-45 tenperature. Ethyl acetate (2 1) and H20 (2 1)
wer e added and the organic |ayer was separated, dried
(MgS™) and concentrated in vacuo. The title conpound
- WO MiedSeMB% ai ned by crystallization from et EIER2OS/BR1625
Yield: 23 g. 5 (c).

1- Acetyl - 6-am no-2. 2. 44ri net hyl - 4- phenyl -1. 2. 3. 4-tetra
hydr oqui nol i ne According to general procedure G the
conpound descri bed in ‘eXanpl e 33b (33 3 g) was

d w Al Cl3 4 b 700 m. Th
TEff"l Fhe %stﬁ al?“ﬁ’ﬁd @W‘g?ﬁa‘?‘% emB?{ purg Qrertgh cag:I
mléomcaﬁ @’P’ﬁ)‘}? llegieddy Sitation and "% PP el uent .

d: 22.4 g (d).
Y(w?d'{? -2.2,4-trimethyl -4-phenyl -1. 2. 3. 4-tetrabydroq

ui nol i n- 6 yl'l-carbamc acid 9-fluorenyl nethyl ester

It|ng m xture was cooled to 0 T.

&)m in Eidimple 53020 L)
ﬁﬁ*&%ﬁ&@m‘% f‘&?@n g‘iﬂfbé‘ s30T
reh i e e B et 2 fp T GRNDeBEe B o
Pﬁlﬂ@twbdwasewdﬂﬁd@tlmthenmp concentrated in vacuo and
E‘p acetate (800 m) and 0.3 Maq HO (500 m) were
10 X666 The organi c |l ayer was separated and washed with
0.3 M HC1(2x500 m), H20 20 (500 m) and brine (500
foI I ovved by dr 804) and _ alm'ém in

néileyl estex t step Yi eI d: 43 g

(1 Acetyl 224tr|nethyl 7-nitro-4-phenyl - .3, 4-tet
rahydroqui nolin-6-vll- 25 carbam c acid

15 A3 aﬁﬁdd&rssmmrtﬂtf&mhdeﬁﬁe €57 K88 AY Wk hddbd?to&%bﬂuc(n?of @ )

HR% %dse%gnb Yafiie OUF [0 PGLki@ LRl aslP

oot g aetid walf'a d‘%‘“
RO (L Zﬂde.naf E%ﬁ) Shb ee e a e
reaciino eidohe foimation of agwdiite mcipmte@n@ﬁqunalfaepvn M%Son of

a8ded td fadililate Beireiig. ARer s&fﬁ@for vhinthihéigedifithie Gvam bdlipctedety

0 RS WG m S TRORRN R Pardp Shn@idakaact ed
T S AR T
r@rystnlbze@ire'e qaﬂzc)‘lz/MﬁQﬁl fogive the Blyﬂef&)* MySO4 and

Yield: 9.7g

quinoline _

Piperidine (7.7 ml) was added to a solution of the compound described in example 33g

(4.5 g) in CH,Clz (70 mi). After 24 h, the reaction mixture was diluted with CHaCl

(100 ml) and washed with 0.5 M aq HC1 (2x150 ml), water (100 mi) and brine (1 mi).
30 The organic layer was dried (MgSOs) and diluted to a total volume of 200 ml. This

stock solution of the title compound (ca 13.8 mg/ml) was used for further reactions,




filtration. Methanol (ca 200 m) was added and the
CH2C12 was carefully renoved in WO 2004/ 056780
PCT/ EP2003/ 051025 -46 vacuo, after which the m xture

WO 2p05613¢ owed to stand at room t enper at ur e RETEPAGOYHI1025
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The bright yellow crystals were collected by
filtration and dried (MJSO4) in vacuo. Yield: 29.3 g.
5 (f). (1-Acetyl-7-amngz2 2 4-trinethyl-4-phenyl -

3 4-tetrahydroqui nol i n'—?-\?ll- carbam c acid

fl uor.en hn=th | te_' cor.di nd ener rocedur e
@%%%-—Ze%*?‘.’pb i R it b 2 R DR 0

etrahiydio-n t (45 g) and acetic acid (20 nl)
use@ QQﬂu}oléhR)n@é ¢ 1 ere REQAH Gl soliiinClE diAS

R e e fhinief bl oo
mixyre et piigfed ont Gl orYerFiop of yipinecmppish e e title
@mfdund waspptifieddy birbmategtaphy dSsilitagelaying bwn@%hym adetats =of

f/@émi@ﬂw@@e(u&z % 3.8 m) was added to a sol ution of
ound desgrlbed in exa acetic

e 33f (12 9),
wﬂéS(%%EﬁWﬁﬁd"mW syai%amw@wae (2.9 g) in
met hanol (200 ml ), which gave rise to an exothermc
ﬁﬁgﬁfeispn and the formation of a vvhite precipitate. An

ggttllgl rm nt of 1&0' “A_ _f CI|I at e

at e
wheayl bR f-tetrahy ‘e'é-"—l“j t|on and vvashed W|th

t
conce%%%ﬂm#rgﬁeéﬂ 37%“% &EP %3@13 ?jh 70111] )vvas
T i G Bl il 0
anédﬂ?E& 413 e CHzma Gﬂh@) 2T1Me®la mpg}m@ewaﬁ tparified by
piépmaﬁdammaﬁkﬂmnpound Yi eld: 9.7 g 25 (h).

1- Acetyl - 6- Am | am no I}
Vil ne MO DO h Lo R 4128 m8 eleiPne (7.7 )
was added to a solution of the conpound described in
ﬁéﬁﬁﬁhg 339 (4.5 9) in CH2C12 (70 nl). After 24 h,

5 fcH

e '.830 The organic |ayer was dried

“&& ) eeatﬁm § Bsor @ it BBmfh 38096 8y Thi s
v;taggg%ﬁ}gﬁwﬁﬂw é&&ijﬁg‘* 4@%‘1“{?(1&*%)%33 Bl ™)

(239 pi) in CH;CL, (10 mi), The tifle compound was purified by preparative HPLC
(method B).

Yield: 31.5 mg; MS-ESE: [M+H]" = 532.4; HPLC: R, = 24.92 min (method 2).

Example 36

y1)-3.5-dibromo-benzamide

| According to general i)rocedure A, the compound described in example 33h (96.6 mg)

was acylated with 3,5-dibromobenzoic acid (77 mg), HATU (157 mg) and DIPEA (239
ph in CH;Cl: (10 ml). The title compound was purified by crystallization from
CH:CL/CH;CN. '




WD 2004/ 056780 PCT/ EP2003/ 051025 -47 (i).
Fur an- 2-carboxylie acid (l-acetyl 7-dinethylamno-2 2
4-trimet hyl - 4- phenyl -

WO 2004056780 - t et r ahydr o- qui nol i n- 6- vO anmi de TrRCEERYI0HDE100S
(38pl) and 2-furoyl chloride (27 |I) were added to a
sol ution of the conpound described in exanple 33h
(96.6 nmg) in CH2C12 (1049l) and the resulting s
m xture was stirred unt| full conver5|on of starting

REi3Ae; MBESRPRIIRY L6 2T HELE: ktif/ﬁ ep Ay A2 purified

by chronatography on S|f|cag usi ng e/ et hyl
acetate = 1/0 => 0/1 (v/v) as the eluent Yield. 5.5
Fn’g“mPHSTEa [ MeH] +=446. 2 BPLC: Rt=19.02 min (nethod

) )x§ : cthilie1.,0,.8 -trign o Hel
ﬁ%&ﬂm&$¥mﬁﬁ%@miﬂghgﬁghylan1no 2.2. 4 trlnethyl 4-
pheny -tefrahydro-qui nolin-6-yi)-amde

5 fgserdingiforgguerabprgesdae 4l thoronpeuid decribed mlemmplmpmaaﬂ mg)
Wik 26t gt bmo@mh:em@ﬁ&hcﬁ?ﬁzs%nm @h@@k wi th
mﬁm{m a8 ?Iae?—ﬁtﬁ% &E? U

h
e&yvﬁg flﬁ ‘6'9“3 %e‘ﬁ’r"epar ative HPL?:

Yicte:t1b®g; ®)S-ESY [od]* —Eﬁslﬁmsnc 1:[\/51%{1 Middlog 74 76. 2; HPLC:
Rt=21.26 min (nmethod 2). Exanple 3

| 4- carboxylic acid
10 ]5T83%5¥ -7- dlnethylanlno 2.2.4-trinmethyl -4-phenvl -
né ] Sitrimaibilia r\u,.amﬂﬁsordlng

q &; pfocéﬁure‘A ‘the conpound descrlbed in
exanpl e 33h (96.6 ng was acyl ated with

Arcasiinge agrebirersdup A.chepompoupd desetibedgh exapiple 33K (A57mp)y) and
vidh Riylated @?B&%%c ia¢id QR (@), HATLOQ hg) ahéd BIFBA (460 ﬂpﬁplognd
15 1 €
S!g@ Qo e ﬂ@s_nfg/ﬁ\ai%ﬁs Mﬂégzmb&m%@&ggmﬁgﬁus&g
o “%}@ % thgglu
maimmgwsuﬂ’sm[maﬂ%dzmmmcm%%mm (Bhdiyt), 4 phenyl - 12
3 4 tetrhdro-quinolin-6- yl)-3.5-di brono-benzam de

ﬁtng to general procedure A, the conpound
535 bed in exanpl e 33h (96.6 ny)

¥
Furan-2-carboxylic  acid __(1-acetyl-7-furan-2-ylcarbonylamino-2,2. 4-trimethyl-4-

20 phenyl-1,2.3 4-tetrahydroquinolin-6-yl)-amide

To solution of the compound described in example 33f (150 mg) and triethylamine (43
pl) it CH>Cl (1 ml) was added 2-furoyl chloride (30 yif). After complete consumption
of starting maierial, 1 M aqueous HCI was added, the organic layer was separated
followed by the addition of piperidine (1 ml) and the resulting mixture was stirred
25 overnight. The reaction mixture was washed with 1 M aqueous HCJ, the organic Iayer
sepatated, dried (MgSOy) and concentrated ir vacuo. The title compound was purified
by chromatography on silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the
- eluent , followed by preparative HPLC (method A).

Yield: 18 mg; MS-ESE [MH]" = 512.4; HPLC: R, = 19.92 min (method 2).




was acyl ated with 3,5-di bronobenzoic acid (77 ng),
HATU (157 ng) and DIPEA (239 30 1) in CHC 2 (10 ).
The title conpound was purified by crystallization

WO 209446 78CH2C12/ CH3CN. WD 2004/ 056780 PCT/ EPZIFBLOZIORS
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-48 Yield: 24.3 ng; MS-ESI: [MtH += 614.2; HPLC. Rt =
27.71 mn (nmethod 2). Exanple 37
Cycl opent anecazboxylie_ggi d (1-acetyl-7 dinethylam no

2.24-trinmethyl 4 phenyl

ikéﬁﬁ@4ﬁ tetrahydro-qui nolin-6-yn-amde 5 According to

al, orocedure A, the co oound descrlbed in exanple
it :‘j_-: e t li ‘A' " u‘."..!d:! E Foxvlic

@;sz(lom%e 1ghe e title. com d was purified by
opat ogr apfy o Zivis O HeEb T a ey ~l
/0 >0/1 (vl/v) as the el uent. Y|eId 148

..e'atmrt %tw Birésond gtqn@ bedla Il 5 (" Nod
m Nno-
‘%%)t “"“’“r?@f‘gﬁ apbigolycigs ét-” &W (o) wes  vo
ffhﬁwgtutecwagemﬁétr lﬁhommaeadqed t he
m@ﬂpwunuMMessnﬂb@dlwﬁmemmwnthﬁﬁhmdﬁﬁiﬂﬂg@1nWﬁgm
@amb,qﬁlﬁﬂd:w lm 'mﬁ%ﬂéd)éﬁdtﬁe@éﬁltﬂ ﬁ.&&&tatmleﬁ\%

P@;E%f% oct.@mpgmsges He
| e ro age
’ﬁggﬁ%ﬁ oltign wag o %foﬂowgwa@ t he
el uent Yleld 43 ng, M5- ESI: [ MtH] +422. 4; HPLC. Rt =
9.99 mn nethod 1) Exanple 39 Furan 2- carboxyllc

yinmainé 1.4.3 4 o]ih. dc
4-tetrahvdngui nolin-6-yll-am de To solution of the
RERsBLPPIeEA; the omaempd desaibed ip epmplegpa €ARmE)
tas ieeylabest Ivatfri Srrestiyliigophénp-2icab &yl Clvid( (89. Irinp), WRAT U sielg)
add fnml(zsg hinofa dﬁzcﬂﬁao n{é«fﬁﬂérwﬁ]g&léﬂh &la§ phfdfba WPt i on

9% @gﬂ &a , aqueous was “added, the
gani c ayer S separated foll owed by the addi tion

Yodld: p8.pap; MiS-BET: [ME-HI = 490mEIPLIER, =23 96 ininf@ethddg).Ur € Was
stirred 25 overnight. The reaction m xture was washed

plhdfleds M 2queous HC, the organic |ayer

Biphenyl-4-carboxylic acid (1-acetyl-7-gthylamino-2,2 Atrimethyl-4-phenyl-1.2,3,4-
tetrahydro-quinolin-6-yl)-amide

(a). . 1-Acety]-6-aming-7-ethylaming-2.2 4-trimethy]-4-phenyl-1.2.3.4-
tetrabydroquinoling

According to general procedure K, the compound described in example 33f {750 mp)
was alkylated using acetaldehyde (73.3 pl), and deprotected with piperidine (1 ml) to
give after work up and dilution a solution of the tite compound in CH;Ci,,

(b). Biphenyl-4-carboxylic acid (1-acetyl-7-ethylamino-2.2 4-trimethyl-4-phenyl-
1.2.3 4-tetrahydro-quinolin-6-yl)-amide -




separated, dried (MgSO) and concentrated i n vacuo.
The title conmpound was purified by chromatography on
silicagel using heptane/ethyl acetate = 1/0 > 0/1

WO 200/035780s t he eluent, followed by prepar ®CrEezdebm2s
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(method A). Yield: 18 ng; MS-ESL [ MtH] += 512. 4; HPLC
Pt 19.92 min (nmethod 2). WD 2004/ 056780

PCT/ EP2003/ 051025 - 49-_ fxanpl e 40

5 Met hvl -t hi onhene 2-carboxylic acid (1-acetyl -

o I a$ Eéﬂler yI ihz com dgscléibedm xam 1%41a rgog rﬁ%e

5%}’ ted:‘glﬁ% hgny cmbﬂvg 4 mg), ﬁA&]’g mg) and DIPEA
#D ﬁ’&fh‘}llz 10 phchy mﬂercompwy wesrurfied by pregrative BPLC and

ﬂwplnlahtydrocw nol i ne Gener al procedure K: To a m xture

[ o exanpl e 33f 750 nyg),
Ttk PEmE PR P il S5 REmE oot e (135 o)
and MOOR (10 m) was added prop| onal dehyde (94.2 pl).
Eenpla42t ure was stirred for 18 h, water was added and

~

':st tﬁlﬁh@ﬁen- Bo @'is 8l Dinlelnlald LA PR -
ety ok 43 T eresultlng m xture
BaS St iLscae-6laino &4ttnm L& fuldihG Wasopas hed

S the organic Tayer waS separ at ed
sz %%a total volume of 50 m. This solution
:Aasrding éudgehapd] plocddiro ¥, the ccsm;midi deditibed ddﬂimple 33f (750 mg)

NB@M&&'B&&gOQJﬁ e&m&l& %}J rt%lgage fod| with 2
%ﬂ;?m't“ng %Itoéw?q %“é’o%?,@%? FogreEddiner al

Gledure A the conpound descrl bed i n exanpl e 40a
(100 ng) was acylated with
5- net hyIthl ophene 2 car boxyl i c aci d (39 1 ng), HATU
1 1;_' ). [4ace P l C I-Vh

Iyoph| 'tzed 20 Yield: 1 -ESL [ MFHI+= 490. 4;
Afoprding iy generad progpdurerifhg mnr@d desyribed imxcaaviploet2a (114 mg)

Wisrabydandwith- i%ﬁ&ﬂbﬁhﬁbﬂhbnb-m,tbdxyko aseByi mg), fATY @p7 ARy 2, 2
aﬂithlPE‘}? ‘éﬂ%l mfmobﬁfﬁﬂ gﬂ)zmﬁ Tho gﬂe %onspound was purified by

t et r
L@“@H’Pﬁ —et by! am no- 2. 24-tri net hyl - 4- phenyl|
ﬁaﬁ: ﬁlg, MSESEIMAMT5-I$30 QUIPTR): R12€13.19 min (method 2).

Example 43

_ 1,2.3.4-tetrahydroguinofine

According to general procedure K, the compound described in example 33f (750 mg)
was alkylated vsing 3-pyridinecarboxaldehyde (125 pl), and deprotected with
piperidine (1 ml) to give after work up and ditution a solution of the title compound in
CH;CL.




According to general procedure |I{, the conpound
described in exanple 33f (750 ng) was al kyl ated usi ng
acet al dehyde (73.3 1), and deprotected wi th piperidine

WO 20H4/064730 t 0 give after work up and dil uti ®CTEPOSAMIZEN
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of the title conpound in CH2CI 2. 30 (b).

Bi phenyl - 4- carboxylic acid
(1-acety|-7-ethy|anino:2@ﬂ;trinEthyI-4-pheny_1-
1 .2.3.4 tetrahydro-quinolin-6 yl)-am de WO

§044. 05102 S
S sl Sl EA S

nyl car boxylic

mm&dgwgeﬂerﬂ@)medmw%bﬂpom)de@ﬂ&d@l &Ehple &ﬁ%@mla in

QaRScHated dith ShnbetyithbbBhdnd. 5.4 1 QoY
%{f@@’%ﬁ R e D L Do vt

=th|onhene 2-carboxylic acid

‘9£ﬁ&% L b idin

&k[ MF #QEEF IS.S%Lp?@%gqﬂgt?gﬁfﬁgglgﬁ?iolin-6-y|}-a
m de (a) 1- Acetyl - 6- am no- 12
Imﬁﬂﬂhﬂéthyl 4- phenyl - 7-[ (pyri di n- 4-yl net hyl -anlno]
N@1-Ace B-isébubyBinding . et q-l- IP@ Qé]l y

_gggggﬁgb ae conpound oescrlbed in exanple 33f
?@50‘ﬁﬁ7““““1kylated usi ng 4- pyrldlnecarboxaldehyde
(@25 }d), dddetylefpamidocT:isabotylamin pirfueethiyld. ‘

Slin wor k up and dilution a solutlon of the
title conpound in CH2CI 2. 15 (b).
Acopding o 2epasdl propadena &, the cemptowidydesoibed i etample 336 €150 mgP 2

Wastalkiyhted implityrldetyea(t 19 i), arfd @mydtécidi ﬁrﬂﬂplpm_dme (1 m) to give _
¥ileP RSN ahd REGQ sothtich: o?th@‘ﬁﬁe%rﬁfbm @H inolin-6-ti}-am

de According to general procedure A e conpound
described in exanple 42a (114 ny) mas acylated with
j

-a

Ci )
'. ..__l NO~5, &5 '1_| 61-4- R e o AATAIVER The
~£JAi15Ifled by preparat|ve HPLC and

é&gﬂ %ﬁﬁple 44§ %1%4 %ig) HPLC
s iy mﬁ' with 3,5 r%%‘ofe' RZ0iC ﬁn a1 mg‘}’l 'EPATU (%;7 mg) and DIPEA (239

pl) in CH;Cl, (10 ml). The title compound was purified by preparative HPLC and
Iyophilized.
Yicld: 54 mp; MS-ESI: [M+H]" = 642.4; HPLC: R; = 29.47 min (method 2).




5- Met hyl -t hi oahene-2-carboxylic acid 1l-acetyl-2 2 4
trimethyl-4-phenyl-7-[(pyridin- 25 3:31 am no
-1.2.3.4:igk@ Mro-gui nolin-6-4-am de (a).
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3-ylneUlyll-am no]; 1.2.3.4-tetrahydroquinoline
According to general procedure K, the conpound
described in exanpl e 33fs,( 750 ng) was al kylated using
3- pyri di necar boxal dehyde (125 ), and deprotected w th

%gﬁﬂl paridine (1 m) to give after work up and

|ona soI utlon of the t|tle4acorrpoimd |n1 CHZCIZ

rdrhagiiinaling ey amdre - 2 2

ri t hyl 14

gpvrldln 3=y aino-7 enzglamino-4,2 4timethyl-4-phe £ :
According to general procedure A t he
&lﬂfgzﬁw eﬁ&éﬁﬁ M@Wane gedéﬁixémi[g 3f(’i$?n§g&

i s

)
gl:mafm ‘yor vmed ﬂwwnea selvips ofitheltitlgemponndiin CBLLyy
preparative HPLC and | yophilized. Yield 44 ng, MS-ESL
[MH—I} = 539. 4, I-PLC Rt =13.45 mn (rrethod 2).
attio ‘

1, MO \ 3 (VAN " (i
42@%@%&0@%&&@& 2 3 4 tetrahydro cui nof n-6- 10
rono- benzam de (a).

IAWIE?EW geBerd piopeghur® -4, the loereppinevieseribe in example 45a (113 mg)
Favbotlited Withayligheiyamydytic acki ($4.4img), BATO IS0 i) lid IPEA €

&g"'ﬁ’ f;{'j‘ﬁ"%cﬁ | (0 B0CRichle QEGRL U ufs b oA AT oy

ral dehyde (119 ), and deprotected with

melaem as-E4r: t 050 I4\IPLCLR, =36 46 MidViRiEthod . and
di | utlgiﬁ a solﬁjtl?flc])n of the title corrpound in CHC 2.

b). N (1-Acetyl-7-isobutylamno-2 2
X“F!PFer‘i‘ét hyl - 4-nhhenvl -1.2 3 4- tetrahydro- aui no

irﬁggg%ww_descn bed in exarrpl e 44a

was acylated with 3,5-di bronobenzoic acid
Aerding Jo, gerdtal bio¢eli®T Anthy mnpdxm@lda&ihe@ 238amyily 45 1 1ERRYC1 2
WasQhoylited) with [ i@ethylthilofhefeciribiotidic WaS (30 mhg), IRATT Y157 me)

£ SRRER (h36€f Tt €XEY (10 ml). The fitle compound was purified by
preparative HPLC and lyophilized.

Yield: 107 mg; MS-EST: [M+H]* = 538.4; HPLC: R, = 18.59 min (method 2).

Example 47

tetrahydro-quinolin-6-yi}-3,5-dibromo-benzamide

According to general procedure A, the compound described in example 43a (114 mg)
was acylated with 3,5-dibromobenzoic acid (77 mg), HATU (157 mg) and DIPEA (239
w) in CH,Cl; (10 ml), The title compound was purified by preparative HPLC and
Iyophilized,




“lyophilized. Yield: 54 ng; MS-BSI: [MrH * = 642. 4;

HPLC: Rt =29.47 mn (nmethod 2). WO 2004/ 056780
PCT/ EP2003/ 051025 -52- Exanple 45
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7=benzyl am no-2.2 4-trinmethyl -4-phenyl-12 3 4-

tetrahydro-aui nolin-6-yl)-amde (a). :

1- Acetyl - 6- am no- 7- benzyam no-2 2

4-trimethyl -4-phenyl -12 3 4- 5 tetrahydroqui noline

RRIOf1 Ghp S IERY: ! £ ound

descri bg(re]d |Er% gggﬁp (lseﬂ%ﬁﬁ(:gg‘b 1J<%8m];]Jp\/\gr‘se’%gﬁﬁyI at ed usi ng

?enzal dehyde (133 pl), and deprotected with piperidine
to glve after work up and dllutlon a solution

I-7_ enzyl am no- 224-tri met hyl - 4- phenyl - 12
guaidrequingling | | n- 6 yl)-am de According to

LT b R i
| ‘I%Wahﬂ})hd&ﬁ%? E)PPEAIU“-“{HZ@QMF“)!I in

iy wpthoxy- t@oma)ummﬁh:siﬂmideen g6 M, va subpusiafided dndy
the egtonabixivie wiFiedrochn addtiohal @ RNWitkrZ86addol 284 e mikikde 'Tg,

o S o iz, Pl B e%epm%%oxg{l‘] é{f'fan

4 et
W‘Lfe el v?a?mswgc 6% o e 4 compound.
hrtals \Vflerﬁfoﬂzc@ hwiih@mnemwmém affes|drying e vacmme@@mg

yiutieo rlighangwiso copeamented ipreasdude thd, rekifie GHTRALRE by
dﬂféﬁl@tbgrkiﬁﬁoﬁ Bl % %lgo sk - o/rm;gegx@a@ i L h

"?’f@?“ﬁ%% iy acid (3

'n CH2C12 (10 ml). The

Yiéld:l‘l@gcorrpound was purifi ed by preparative BPLC and
| yophilized. Yield: 107 ng; Ms-ESI: [M+H += 538. 4;
HPLC. Rt=18.59 min (mat hod 2). 25 Exanmple 47

(B)Lu{ VIACHRL -13631&0
phenyl -7-T(p --ymethyll-amno]1234-

HAceardingty ghna‘alwmcfdutel(hths eopippungd dé&seribedin @xampl @8F(FI o s
acylated with acetyl chloride (11.8 ml) and DMA (34 ml) in CH;Cl (50 wl) at 0 °C,
The title compound was purified by chromatography on silicagel using heptane/ethyl
acetate = 6/4 as the eluent,

Yield: 8.8 g

(¢). 1-Acetyl-4-methyl-4-phenyl-1.2.3 d-tetrahydroquinoline.

~ According to general procedure G, the compound described in example 48b (8.8 g) was

30

stirred with AiCl; (18.8 g) in benzene (250 ml), The product obtained was used without
further purification,

Yield: 120 g

(d). 1-Acetyl-4-methyl-6-nitro-4-phenyl-1.2 3 4-tetrahydroquinoline




According to general procedure A, the conpound
described in exanple 43a (114 ng) was acylated wth
3, 5- di bronpbenzoic acid (77 ng), HATU (157 ng) and

WO 20MPBYYsY 239 30 pl) in CH2CI 2 (10 m ). The PCICiEP2003/051025
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conmpound was purified by preparative BPLC and

| yophilized. WD 2004/056780 PCT/ EP2003/ 051025 53
Yield: 41 ny; MS-ESI: [[Mjlif = 677.2; 1]PLC Ri =
14.88 mn (nethod 2). Exanple 48 |V~1-Acetul -

b WRITh T Bmfool® it Latf § dacdoh B i il th%n%' in 6

ilkw;}&ﬁﬁzfizé A hro%&?ﬁﬂ’\“ﬁ% 5 G W At ne

(ei?slmbwb“)mlﬂﬂefefm*@mg w@dhe@mwc%amwaaw@edaﬂﬂaémwmu ch
separgtes] @ed ooncoftra@®3B Hrackan ThelEtitfel cdvipodid miad )puifd 8g@lded.
Aﬁmﬁogapﬂy on SiliGgdl tdingBptb/etiy) ddeldidl= 6/4 (v/v) as the eluent.

?(2 nmet hoxy- et hoxy) al um num di hydride in tol uene
F £ 40 nl) was added and the reaction mxture was
stlrred for an additional 2 h. Water was added and the
n1xture 10 diluted with ethyl acetate. The organic

dcotyifaming damailiyb¢tphed At biuistile partial ly

rated in va cau5|ng crystallization of t he
Eiepy g%’ el wdﬁff?’%e wjclsigied 1% ppmale (R 366 &)
Wrﬂu@ﬂ peing Zing dyst Gi6) @dscegc aeic B mhdn T50A (g2 250 wBydeigive The
thepraductiwhigh wanisédesudt Inqie@extwgs concentrated in vacuo and
& §1re5|due was purified by chromatography on
¥ usi ng heptane/ethyl acetate = 0/1 => 1/0 (
(v/v) as the is eluent.to give an additional 4.4 g of
the title conpound Yleld 7 9 9.

g 3 4 e hy ] ..

O LiAcotyldimethy s wic A
g@m@@rocedure C the conpound descrl bed in

exanple 48a (7.9 g) was 20 acylated with acetyl

Ryrifing (3 Henl) was, aédemtg a gpfdiornfithe(cgmporpd deponibadiip exampie 382 i )

@D gDinCHF (Ihm) 4ridtthearesaltingmaiinet wabcooled fol f CEEMAAY (1.01 g)

%%&B&I&nﬁﬂ:{e%ﬂﬂw% f&njed fameﬂ at &b%innanp@smeamé @m l!lme

i A il

‘i";‘%%e ﬁ°’12’§‘ L e oS s qomprinl o I | e
ort 381“‘@?@ g heplpdirstiytngpiele /4 (Wil axtbesletid

Ha$okdRed i n exanple 48b (8.8 g) was

(8). * (l-Acetyl-d-methy]-7-nitro-d-phenyl-12.,3.4-tetrahydroquinolin-6-yl)-catbamic

acid 9-finorenylmethy! ester
To a solution of the compound described in example 48f (850 mg) and acetic anhydride

(17 W) in CH,Cl; (5 ml) was added dropwise fuming HNO; (842 pl). After the reaction

was complete, water was added and the organic layer was washed with brine, separated
and concentrated in vacuo. The title compound was purified by chromatography on
silicagel using heptane/ethyl acetate = 9/1 =>0/1 (v/v) as the eluent,

Yield: 714 mg




stirred wwth AIC13 (18.8 g) in benzene (250 m). The
product obtai ned was used w thout further
purification. Yield: 12.0 g 30 (d).
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4-tetrahydroqui nol i ne WO 2004/ 056780 PCT/ EP2003/ 051025
-54 To a solution of the conmpound described in exanple
48e (5.0 g) and acetic .aphydride (189 pl) in C112Ci 2
(50 nil) was added dropwi se fumng HNG3 (9.4 m).

gteg @mﬁnﬂ@cmﬁrzg%%mw@g%@ and
5 .,umy %%%r was washe

cen in vacuo. The title conpound was
Brooiding dal gémalspmhduwmtﬂﬁ@b @BeriSéd ih GRABle 448 m
m&ﬁa’ﬁ/uﬁﬁ @5 @%) %nd‘acéi/ %&/4\531) iﬂﬁ'gi’ th Sﬁ Ln?ﬂ 19 give

am no-
gﬁ@%@¥t Fg ‘nol i ne Accordlng to
Yielde2.6ti g procedure E, the conmpound descri bed in exanple
48d (3.86 g) to was reduced using zinc dust (16 Q)
and acetlc aC|d (7 nﬂ) in THE (ca 250 m), to give

d aélio -t6- =

- 3

f=6- yn-carbami ¢ acid 9- 15

hd buscRE ydmﬁaﬁ bytomaﬁwae @7 B4, @ma) &élaédeh)to Yeuhigga to a

§Q$Mth%dﬁkt % mﬁ e 4d8e
éddggggﬂapéﬁénwi%%ﬂﬁi? @oggfhe resul i ggéﬁﬂ? T was

ﬁﬁ3&hﬂﬁ?ﬁmﬁgméwﬁWFdﬁﬂbmﬁmm@dh&mmpauhmnemmewauﬂmmmiafter
infoihglhacttitrand WddRedrveih GlaleD Rud brind. THE olp@i%e &fﬂwueﬁﬁ&e@,d in
dﬁ@@ldﬁgsd §@nd b&&&u&é&”ﬁ%ﬂﬂ WA il %u&] W dl by

SRR o e S dsl = FTT-08 G g g)

%ﬁ? cetyl -4-nmethyl -7-nitro-4-phenyl-12 3
Yieslato@hydmyui nol i n-6-yl) -carbam ¢ acid
9-fluorenyl nethyl ester 25 To a solution of the

conmpound described in exanple 48f (850 ng) and acetic
] n was added ﬁgopMASG

Piperidine (1.8 ml) was added to a solutlon of the compound described in example 48i
(2 g) in CHCl (20 ml) and the mixture was stirred until no more starting material
remained, The reaction mixture was concentrated i vacuo, and the title compound was
purified by chromatography on silicagel using heptane/ethyl acetate = 9/1 => 0/1 (v/v)
as the eluent.

Yield: 370 mg.

y1)-3.5-dibromo-benzamide

According to general procedure A, the compound described in example 48] (74 mg)
was acylated with 3,5-dibromobenzoic acid (70 mg), HATU (131 mg) and DIPEA (120
1) in CHzCL, (3 mll). The title compound was purified by preparative HPLC and
lyophilized.




was conpl ete, water was added and the organic |ayer
was washed with brine, separated and concentrated in

vacuo. The title conpound was purified by

WO 200056780 ogr aphy on silicagel usi nghept an®C&ERYI03/051025

acetate = 9/1 > 0/1 (v/v) as the eluent. 30 Yield: 714
ng WO 2004/ 056780 PCT/ EP2003/ 051025 -55 (h).
(1- Acetyl - 7- am no- 4met hylg-.4- phenyl -1 2 3
4-tetrahydroquinolin-6-y -carbamc acid
Qk*%ﬁbm@ﬂ&ﬁﬂﬁﬂhﬂhY_eaggnmﬁ@Q@Lghmgm$&mﬂ£ ral
procedure E, the conpound described In xanpl e 48g

was reduced using zinc dust (5 6 g) and

ﬁ ? IC aC|d (2.4 n1) in Tlff (ca 50 M), to glve 5
: 9riiophe 2: iliogo . ilamiriohiemdie :

-am1de .
| - 7-di rrethl am no-4-nethyl -4-byl-1.2 3

1_
‘&""’?’ 4 B QIPFSIEP i th compourd:desribeddin axsingle 48] (74 mg)
wasfacyeede Iowetbhgﬂenee%ctaénma adih (mqugp ERATSO{BT @) afdf

 PBEAWI i) ia €RIC (%), A3 6L dordhBi e
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HNE ané Bopafedad described in exanple
acetlcga0|d (3.1 mM) and sodi um cyanoborohydrlde (232

¥igly: 60 merid$-REINDIH] 50514 L) HPLENR, =t 1701 imBidbthddy M Xt ure was
stirred for 18 h. The reaction m xture was

mﬁﬁﬁgdrat ed in vacuo and the residue was taken up
e acetate and mashed mnth mater and brlne The

in

Thamides Thet | tI e corrpond s purl fied

“ raph sili ca usi ng hept ane( et hyl
A%‘{ﬂ?ﬁ% %fm@f I%w@“r%htﬂ ewhs incqxermie 48 Vidabg): 1. 0
5 ggylated 5—ch10roth10phene-2—carboxyhc acid (52 mg), HATU (131 mg) and

DIPBA. (1200l inyCH;EL, A Brin0 The- fitie M0 pth Whs Horified (ﬂ&%&mﬂe phenyl
was

HPLC dnddyofhiti8l r ahydr oqui nol i ne  Pi peri d| ne
added to a solutlon of the conmpound described in

YishdsPhore MPSRST: MFHE = 458:2; BPRCIR= (240 mih jmetio@iz)l he mi xtur e
was stirred until no nore starting nmateri al renai ned.

Eﬂi,ﬁ,lggiactl on m xture was concentrated in vacuo, and
& |tIe conmpound was purified by chronatography on
heptane/ethyl acetate 9/1 => 0/1

Féﬁ” Aci@rty o? ?on%g were ées e% in Chu?clvsee gnste? (7)‘9@%}[0) cells stably
transfected with the human FSH receptor and cotransfected with a cAMP responsive

clement (CRE) / promotor directing the expression of 2 firefly Inciferase reporter gene.
Binding of ligand to the Gs-coupled FSH receptor will result in an increase of cAMP,
which in tum will induce an increased transactivation of the Iuciferase reporter
construct. To test antagonistic properties recombinant FSH in a concentration that
induces approximately 80% of the maximal stimulation of cAMP accumulation in the
absence of test compound was added {rec-hFSH, 10mU/ml). The luciferase signal was
quantified using a Iuminescence counter. For test compounds, ECsy values

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




(k). N-(1-Acetyl-7-dinethylam noA: nethyl -4-penyl-hl2
3 4-tetrahydro-quinolin-6- yl)-3.5-di bronp-benzam de
30 According to general procedure A, the conpound

WO §@d8¢78bed i n exanple 48] (74 ng) was ac\PICAEEHPIIHS

3, 5-di bronobenzoic acid (70 ng), HATU (131 ng) and
DIPEA (120 id) in CHC12 (3 m). The title conpound
was purified by preparatipve HPLC and |yophilized. WO
2004/ 056780 PCT/EP2003/051025 - 56 Yield: 82 ny;

o o B o tlbrgnhene 2- Sggg%gméﬁgiggﬁd

%kqm%ﬁﬁﬁﬂg*gnﬁe?ﬁm%%ﬁWﬁ§&ﬂ met hyl 4- nhenyi g

Gt I AR GnfiaRRBE it BTk Bari PR RLHNY L O
escri anmpl e

Proce Ure A the C ound

%gﬁgmcs%ﬁo gonWsa% VF up g@oth e compounds of examples 5-8, 10-

5, bﬁ,d&é@,BBéﬁ [38,138; 21-and 445 50Hbed 22 G08 of e thR)107 Wih U (131
monggﬂha%fEA(lzo 11) in CHRA2 (3 mM). The title
conpoun was purified by preparatlve HPLC and

| yophilized. Yield: 69 ng; MS-ESI: [MtH * = 514. 2;
HPLC. R1=17.01 min (nethod 2). 10 Exanple 50

5- Chl or o-t hi ouhene-2-carboxylic acid (Il-acetyl 7

di met hyl am no- 4-net hyl 4 phenyl 1,2.3.4-tetrahydro-
,; ohn-6-yl)-am de According to general procedure A
t he conpound described in exanple 48 (74 ng) was
acyl ated 5-chl orot hi ophene-2-carboxylic acid (52 ng),
HATU (131 ng) and is DI PEA (120 pl) in CH2C 2 (3
nil). The title conpound was purified by preparative
HPLC and | yophilized Yield: 81 ng; MS-ESI: [MtH * =
468. 2; HPLC. Ri =17.49 mn (nethod 2). Exanple 51
CHO-FSH in vitro bioacfivity 20 FSH activity of
conpounds were tested in Chinese Hanster Ovary (CHO
cells stably transfected with the human FSH recept or
and cotransfected with a cAWP responsive el enent
(CRE) / pronoter directing the expression of a firefly
| uci ferase reporter gene.
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Bi nding of ligand to the Gs-coupled FSH receptor will
result in an increase of cAMP, which in turn wll
i nduce an i ncreased transactivation of the |uciferase

'WO%%EW‘M 25 construct. To test antagoni stRCI/EPe@peIInISes

reconbi nant FSH in a concentration that induces
approxi mately 80% of the maxi mal stinulation of cAWP
accurmul ation in the absgnce of test conpound was
added (rec-hFSH, 1OMJ M ). The luciferase signal was
uantified using a | um nescence counter. For test
g‘dmpaunds ECsc values (concentration of test
compound causi-ng hal f-maxi mal (50 % stinulation or

F-e ddctttiabdioq@lieOddr GigEt 80T FdardadN 3/ 051025 -57 were
cal cul ated For that purpose the software program
G aphPad PRI SM version 3.0 (GmwhPad software Inc.,

San Di ego) was used. Coltpounds of all exanples

exhi bited an EC50 (I C5@T>val ue of |ess than 10"5 Min
either an agonistic_of_&ntagoni stic assay set-up or
both. The co ung ¢xanples 5-8, 10- 5 14,

16, 18- 20, 33- 35, S~ Al and 45-50 showed an EC50 of
| ess than 10'7 M 3 one of the assays. WO
2004/ 056780 PCT/ 2003/551!25 58- Claims 1. A

t et rahydr oqui noline d ative according to Fornula 1,
R3 R4 H R6IN O?SNRlRl OForrruIaI 5 o0r a
phar maceut i cal I y accept abI e sal t wherein R
and R2 are H R3 is drox 1 4C) al koxy,
(di 7“("2’“‘&@%3}‘1 Vé%?ﬂ%kezﬂmhsr@ﬁw ein or  ( 2-
R' and R* are H or Me
R’ is H, hydroxy, (1-4C)alkoxy, (di)(1-4C)alkylamino(2-4C)alkoxy or (2-
6)heterocycloalkyl(2-4C)alkoxy
R*is H, OH, (1-4C)alkoxy or R’
R’ is H, OH, (1-4C)alkoxy or R’
with the proviso that if R* is H, R® is not H, OH or (1-4C)alkoxy and that if R® i
H, R* is not H, OH or (1-4C)alkoxy
R° is (2-5C)heteroaryl, (6C)aryl, (3-8C)eycloaliyl, (2-6C)heterocycloalkyl or (1-
6C)alkyl
R is amino, (di)(1-4C)alkylamino, (6C)arylcarbonylamino,
(6C)arylcarbonyloxy, (2-5C)hetercarylcatbonylamino, (2-
5C)heteroarylearbonyloxy, R®-(2-4C)alkylamino, R®-(2-4C)alkoxy, R°-
methylamino or R’-methoxy
R is hydroxy, amino, (1-4C)alkoxy, (di)(1-4C)alkylanino, (2-
6C)heterocygloaﬂiyl, (2-6C)heterocycloalkyloarbonylamino, (di)(1-
4Calkylaminocarbonylamino, (1-4C)alkoxycarbonylamino and
R? is aminocarbonyl, (di)(1 -4C)alkylaminocarbonyl, (2-5C)heteroaryl or
(6C)aryl.




6) het erocycl oal kyl (2.4C) al koxy e is H, OH,
(1-4Calkoxy or R 10 R5 is H, OH (1-4C) alkoxy or RR
with the proviso that ife is g R5is not H OH or

WO 20087301 koxy and that if RS is H R4 i s POOEPE03/@GHSI
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(1-40C) al koxy R6, is (2-5C) heteroaryl, (6C)aryl,
(3-8C)cycl oal kyl, (2-6C)heterocycl oal kyl or (I-
6C) al kyl 15 R is am nQ,s9(di) (1-4C)al kyl am no,
(6C) aryl car bonyl am no, (96C) aryl ear bonyl oxy,
§.2- Sﬁtaﬁhﬁida&hwne @Jribﬁﬂ%ﬁﬁhﬂpvzhffe%k‘ls(ﬁ S(hcteroar

5C | c onyl ox C) al am no

)?6%5 gﬁé&’!f@“ Yy lani no or)R9 met hoxy e is
Blydﬂ‘hﬁmahsqummhné deriddByradricmits 1 of bty ami no, (2
(2 61{ et er 6@5#)02‘# carhon ’r‘?'y}{aqzﬁ“ﬁg]km(ydp) mpihylamino

4C) & ﬂeﬁlﬂmocar bonyl am no, (1-4C)al koxycarbonyl am no
and'rBQeﬂ éi@dayéofcﬁﬂis)-@hé’t@ *%%&lﬁ@@gﬁar bonyl,

t WO 2004/ 05
?@%‘ggﬁ%{i@ 3’&’ )afrée t et rahydr oqui nol i ne
derﬁ@hdtamcpclmkylckrbmmaﬂunuWera n R6 is (2-5C) heteroaryl,

Al 3. Th
tetra%ﬁ%%?%gb erolifé 05 é%?mﬂ(alfﬁéll or 2 °
V\,he@ 1&1!@%8 @dﬁ‘)ﬂ!kyxy,ne):ahyﬂmmm Rhosthoxy
6, 2- ﬂQXMyﬂ{o@ﬁﬁdﬂh&&ﬁQﬁW&%ﬂeﬁf 1-5%ndrds ﬂ%ﬁkﬁ@ Ba-

%5 I am n t hoxy.
t et heterogyeiorledt i ve” of clalrrslsvvhereln
RS Theteam;anmqm:(oaine dedivative(of clhitey 1-6 hddéin R® is (di)(1-

(2- (2-
6C) rocycf%a#cﬁ‘%}m’é B’%’ﬁh am no. 5. The
& et Fhe borahydigarineding dedvatiesrof glaiing @ whekeicR '=is @H(141- 4 wherei n
R7 dcuilstiliolz® A4cAEbA) meam 0 o%’nge%:oéf) al koxy,
m no..or -
T or PRl aaRR %vaa@ewwm R wisroin R 4 @Cesromper ei n
RS dr&Chigilno, ( d| ) (I - 4C) al kyl am no or
E) 2- ﬁqeg&t % dgnvagve of claims 1-9 wherein R® is {4-5C)heteroaryl
or (6C)aryl and R9 is aminocarbonyl, (di)(1-4C)alkylaminacarbonyl, (3-
5C)heteroaryl or (6Claryl.
11, The tetrahydroquinoline derivative of claims 1-10 wherein R” is (di)(1-
4C)alkylamino, R*-etboxy, R*-methylamino or R®-methoxy and R? is
aminocarbonyl, (di)(1-4C)alkylaminocarbonyl, (3-5C)heteroaryl or (6C)aryl

12.  The tetrahydroquinoline derivative of claims 1-11 wherein R® is, (di)(1-

4Clalkylamino, (4-5C)heterocycloalkyl and R® is aminocasbonyl, (di)(1-
4C)alkylaminocasbonyl, (3-5C)heteroaryl or (6C)aryl,

13, A pharmaceutical composition comprising the tetrahydroguinoline derivative of
any one of claims 1-12 and pharmaceutically suitable auxiliaries.

14, The tetrahydroquinoline derivative of claims 1-12 for use in therapy.




7. The tetrahydroqui noline derivative of clainms 1-6

wherein e is (di)(1- 4C al kyl am no or

(2-6C) heterocycl oal kyL 15 8. The tetrahydroqui noline
WO 24e#05¢780 | ve of clainms 1-7 wherein R7 is (CT(EP2003/051025

4C) al kyl am no, Rs-(2-4C)al koxy, R9-nethylam no or

RI- net hoxy. 9. The tetrahydroqui noline derivative of

clains 1-8 wherein R6 i_gp(.2-5C) heteroaryl or

(6Qaryl. 10. The tetrahydroqui noline derivative of

6:5 aitaBoftheQetihhiod m&%ﬁa{ﬁg%ﬁ%ﬂ@&%ﬁéﬂbw 20 or
(d| }‘%I’X%E)%gig%ﬁf%ﬁs"hﬁ@] ‘ﬁfﬂthefee%‘for txmamabeweefey| or

( 6 Cmadigament fir ferifliterefuddtiomhy dr oqui nol i ne deri vative of
clainms 1-10 wherein R7 is (di Xi - 4C)al kyl am no,
Rs- et hoxy, RO-nethylam no or RO nethoxy and RO is

am nocarbonyl, (di)(1-4C)al kyl am nocar bonyl,

(3-5C) heteroaryl or (6Caryl 25 12. The

t et rahydroqui nol i ne derivative of clainms 1-11 wherein
Rs is, (di)(1- 4Cal cylamno, (4-SC) heterocycl oal kyi
and RO is am nocarbonyl, (dtQi-

4C) al kyl am nooar bonyl, (3-5C) heteroaryl or (6C) aryl.
13. A pharmaceutical, conposition conprising the

t et rahydr oqui nol i ne derivative of any one of clains
1-12 and pharnaceutically suitable auxiliaries. 30 14.
The tetrahydroqui noline derivative of clainms 1-12 for
use in therapy. WO 2004/ 056780 PCT/ EP2003/ 051025 -60
15. Use of the tetrahydroquinoline derivative of
anyone of clains 1-12 Ora pharnmaceutically acceptable
salt or solvate thereof for the manufacture of a

medi canment for fertility regulation.




