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WO 2004/ 056780 PCT/ EP2003/ 051025 Tet r ahydr oqui nol i ne
derivatives The invention relates to a conpound havi ng

t et rahydroqui nol i ne derivative, to a pharnaceutica
conposition containing 5 the sane, as well as the use
of said conpound in nedical therapy. Gonadotropins
serve inportant functions in a variety of bodily
functions including netabolism tenperature

regul ati on and the reproductive process. Gonadotropi ns
act on speci figgnanyasrsuifelie doPatives | nitiate
ovarian and testicular differentiation and 10

st er oi dogenesi s. The hypophyseal gonadotropin FSH
(follicle stimulating hornone) for exanple plays a

jvotal, rol.e in the stimul ati of []] TS
E'é“véll"?]“ﬂ}ﬂ% r‘ﬁlg%fnta %ﬁ?nﬂﬁoﬁ?ﬁ%m er éea‘\:esgt(%—‘h%ﬁjat??q ki fg
partiduan @ etratiydtogeisolion derivativen to(aSfhampeeufical pongiopifjon containing
ndocri nol.. A S 1289 leRgy.0n and
%ﬁﬁ"éﬁ' B! aﬁé“?ﬁ%ﬁ%’%ﬁ%‘%r m mfe@g;lm&?%m- 342, 1979) .
Currently, FSH is applied clinically, in conbination
with LH or hCG for 15 ovarian stinulation i.e.

(@i\léﬁ'a[dbédibaﬂ )é_@&fj s.hﬂ)thtaﬁﬂflaﬁng‘ filr a vatiewi off @d?ﬁ fitrictiors cihdhating

an | hduction.o ulatron.in ILn t .

sehel ‘SpErYERERE R Gud fhe prodilyp Brogés. é’?%‘iPﬁ?%s acton
nﬁﬁi@-goﬁ:?dal $];aB8ypeé\lgu cigitiaﬁ dcévgkimemmmtliclulhr differentiaticer and

ryo Tra er . Oo- . .

R eERH S RetvLe ol Fotd ol i Hing Bornlt o
eGithplesplaye b phoatirde inrthe dtiguiatioreofi folliclp devilopmeny aghaairaiiphe

lgvglfgr'tegsefﬁ u%fnizg%otfo%ﬁ%? ﬁi@h%?'o@ﬁlﬁt%ﬁ@ﬁ&ﬁ} &R X0 IR TR dRisol.

ogens, a rom acenta durin pregnancy.
138:78 11807 dA%0; onfignaends Aupstons: Repent Faeg. af%ﬁoﬁ‘ieﬁgﬁ 01-

dgy ﬁ}?@f R Pl dppli@SliniBAl, inScofnbiatibRivith 0 6N BOS, for
redgul’ating secretion of oestrogens. ]nhftertgig nal %%VgFS}—(IL
joyarian sstimulatidngiiee oyasian typerstimuieien fo 1y itfoferulsahen, Ve 3Y
LRBGR D SREhHEE frSnfOfleSRb ultdry §/8biS(Tister, V8, IR R Wertility 33:85-
ganet ogenesi s. Purified FS Iéﬁl}%}?e'g' Che:rg'l Cﬁu% 9% wel
7 ka8 e and Rosevai It UiFRITeR: S HuRT Sooe 1 Lhas el
fadiedr WaR h9pogSRBkMBbOGER @Ftrtlityn mal es. Gonadot r opi ns

destined for therapeutic purposes can be isol ated

e EoltdeEDinlFSIN & Bleased domathelamerior piuitarywwnder the ynflugngp 0§
et al Amer. .J..Repr t n EoJaTHa] Ja¥ay
ﬁ??%ﬁ%?pmfﬁ%@s)m.g b og?ﬂag i V8 {E,_g%f %c!g()i/ _@% tE){‘léq{orepar ed as
rpeepaimoy.rTatte fepasta FSHraotsion ghe qRexiss prieting developrgnt pifollicles

g Iid %Elc ?c%%ﬁ&n%&%ﬁéﬁn@%%r&@nkb?iolgiﬂ'o%%ﬁ]%it’ﬁe ahkl FEHdAs

repro _ ve et al. M U Repsrog‘§ fis &
2epiisiblel DO e imemrty of thetseminiferopy,hyleszng agty p5 Seitely 551s o
%9&%%5&&%&@ PR P Qb Binicalls to treat infertility in females and
for some types of failure of spermatogenesis in males. Gonadotropins destined for
therapeutic purposes can be isolated from human urine sources and are of low purity
(Morse et al, Amer. J. Reproduct. Immunol. and Microbiology 17:143, 1988).
Alternatively, they can be prepared as recombinant gonadotropins. Recombinant
human FSH is available commercially and is being used in assisted reproduction

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



The actions of the FSH hornone are nediated by a
specific plasma nenbrane receptor that is a nenber of

wo be4losa7ge fam |y of G protein coupl ed recept oOPGI/ERvey@51025
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receptors consist of a single polypeptide with seven
transnmenbrane donmains and are able to 5 interact with
the Gs protein, leading e.g. to the activation of
adenyl ate cycl ase. The FSPl-receptor is a highly
specific target in the ovarian follicle growth process
and is exclusively expressed in the ovary. Bl ocking
this receptor or inhibiting the signaling which is
THarantidnk yfthmEBIthcdmglﬁetaefr mésyedhyc sm nlaspia gregiprane receptor

0t ¥ kBl ot tnfhl Baltfy R I brolefn! BuplEPNEIRATTEse RRGpbroUS
'on an fy. Low nol ecul ar "wei
ansistgd rai dnele miympﬂﬂe dmthh@rf@f B@ém?%bf?ﬁetdﬁ@aﬂ%\g?ia‘f’&ge n8w

@&ﬂ%{ FRERL Y fidteinTesdheleR toahs REAMLS bfadaglatectyclaieve i se
i'mnished follicle devel opment (no ovul ation) with

@%é TSH ﬁb@pﬁdfr & aaﬁghbeqfemﬂg afget jniecivatiancollitle gtowthopragess apd
aaverse ertrec ne I
Eonmmr R ot s HOREE SR iepudnte bl REenig
Szﬁi:h/ & ﬂoﬁnamly riﬁduceﬂhﬁelgiﬂﬁhm@hﬂgcbne@ptoe fAdtisration yfill tiﬁéﬂq{gﬁ:ﬁ}ew
vgﬁ mént andh u% Sovilafioit Q{d nﬂw@ ﬁmﬂ@tﬁ;ﬁ‘ﬁﬂmb@? F&1 @ntagonists

I"Ow no I‘ wel g ht hor nobne ana
t:chmi thsefom: foirm eheybam\fer muenngmptyle&cﬁuﬂv FSY agtaequysts ?f’gfq

L& %.pe %h Véi meRf (nd BRildOY)EHEhi sHI suFfidient bdtrlogen
e use partia

OnIS S or artl ant ts
pfodudmgn lq;fsm peid ,gé@fse ciy 198 ll{og tﬁ%oﬁ]&n

ouﬁ&ghaft %L@a% PSE Gdcaisr Rfivilyahdyabiye tmmnﬂie lgmmdotropw
oun formula | or pharnaceutically acceptable
sﬁmtgfthm@ﬂé%ilganﬁave FSH nodul atory activity: WO

2004/ 056780 PCT/ EP2003/051025 -3 R3 R4 H R6YN 11|
R2 OR5S NR O

The present invention describes the preparation of low molecular weight hormone
analogs that selectively have modulatory activity on the FSH receptor. The compounds
of the invention 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 I or pharmaceutically acceptable salts thereof, have FSH-

modulatory activity:
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Formula | wherein R and R2 are Hor Me; R3is H,
hydr oxy, (1-4C) al koxy,

6) het erocycl oal kyl (2-4C)al koxy; R4 is H OH (1

-4C)al koxy or R7 R5 is H OH (1-4Calkoxy or R7 wth
the proviso that if R4 is H R5 is not H OH or
(1-4C) al koxy and that if-BR>is H R4 is not H OH or
(1-4C)al koxy; io R6 is (2-5C) heteroaryl, (6C) aryl,
(3-80C) cycl oal kyl, (2-6C) heterocycl oal kyl or (1-

6C)al kyl; R7 is ami no, Bdi) (1-4C) al kyl ami no,

(6C) aryl car bonyl am no 6C) aryl car bonyl oxy, (2-

5C) het er oaryl car bonyl &

oxy, R$-(2-4C)al kyl am no, R$-
NYi no or R9-nethoxy; 15 R$ is
hydr oxy, am no, , (di)(1-40) al kyl am no,
(2-60 heterocyc?l%ﬁal Ry N (R

6C) het er ocycl oal kyl ca b!lsnyl am no,

(di)(1-4C) al kyl am nocar bonyl am no  @pemfydat

4C) al koxycar bonyl am no and RO is am nocar bonyl
wtleif 1- 4C) aI kyl am nocar bonyl, (2-5C)heteroaryl or

%6%]1&1{2%46 As@nd RS can independently be selected form

t d d d b t
Bnb. Fn ehyﬁw?égﬁﬂegﬁﬁfg&?ﬁﬁx e Ry R Fon
?}h@&o@}cfoaﬁ&ﬁzlf@'ik{,@ceptor function and can be used

r the same cl'ini cal pur poses as native FSH if they
Beﬁ&%@ﬂaﬂk‘éc)a]g@’@rﬂr with the advantage that they

®° K, @, @l-4 mdxy&irabl I|ty properties and may be WO
2004/ 056780 P Q3/ 0 . | 4
Al pzoypse phat Sy fsﬁig{ né’gé’ @ﬁ gS@r eCi Sﬁ%t(r%t eylS o
henotBEOH @r (J-4(alkaxy; cont raceptive agent. Thus, the

52 T PpBa oY TROrt gl oA RIE T

asmyhllfynr treatment of hornone- dependent di sorders such
gﬁ ds, am?lr N { &ﬁéﬁ%ﬁ&?}nf g%%@icﬁrtbg@rfi‘%ﬁgor, éﬁl‘)ﬁi’ylcarbonyloxy, @-
(€ Vietetdaryldarbeinyemivel @égmewwm@%ay -GG TminG, R
(2-4C)alkoxy, R*-methylamino or R*-methoxy;

R? is hydroxy, amino, (1-4C)alkoxy, (di)(1-4C)alkylamino, (2-6C)heterocycloalkyl, (2-
6C)heterocycloalkylcarbonylamino, (di)(1-4C)alkylaminocarbonylamino  or (1-
4C)alkoxycarbonylamino and

R? is aminocarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-5C)heteroaryl or (6C)aryl.

R* and R® can independently be selected form each of the groups mentioned and need

not be the same.

The compounds according to the present invention modulate the FSH receptor function
and can be used for the same clinical purposes as mative FSH if they behave like
agonists, with the advantage that they display altered stability properties and may be

PCT/EP2003/051025
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used in the specification and clainms. The term
(1-4C)al kyl as used herein neans a branched or

for exanple nethyl, 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
havi ng 1-6 carbon atoms, -fflor exanpl e methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl and
hizatiyibtered ZifBENlY. if they bloglp $he JSE yoeapfor theg gan pg used)eg. ay p
be%n <§£%eQPSt 15 preferred. The term

f%L cyc?oalkyl nmeans a cycl oal kyl group having 3-8
et B el el o0t u]
cycl opentyl,” cycl ohexyl, cyc e and cycl noc
indertilgyG)forcontengention m@ﬂfehs@mé%b°f3?’é‘?°é‘¥'9%1’8?g%&és°{ eerrﬁugh *
br2asb Eanbu [ RssREyGhad laly tndomanssisa het er ocycl oal kyl group
having 2-6 carbon 20 atons, preferably 3-5 carbon

atons, and at | east including one heteroatomsel ected
fromN, O and/or S, which nay be attached via

¢ éxllowingriernt afeciatshdstico have the indicnerhmeanng enoisds el
NG S! ARLATRcAEF al] Mimd oSt preferred are
pirperidinyl, piperazinyl, norpholinyl and
BE Ketn] (Ei40)alkeyl 36 Bsell eféin( sheabCh rdnobey arambranched alkilogryup

roup having 1-4_carbop ato the al.k e
e e R L
(add 8 kKoxy groups are preferred. The term
(2-4C)al koxy neans an al koxy group having 2-4 carbon
ahensm (46€)adityk pb usqctdiemﬁwmmviartgaqcfré of pprapghsd eyl geup

revi I i.n 7 isbbrapAl 1Q%cL ,
Rl B Bhtontiing %ﬁex%?gﬁ%%?é?n@%bﬁg%ﬁﬁi%ﬁﬁgfg nooa
aert-auylreod delip(1-5E Al ereus tam maferedh (HACRBYT Peng B8 WSt 1
3&%¥%dgroups, each of which contain 1-4 carbon atons

nd has the sanme nmeaning as previously defined. The

5’\%@ ‘i@ﬁlﬁ@@h@fcﬁlpﬂ@l lkhl%aﬁ bah@élgéllkyl Slmtapl thavmgph& narbongaterg being

i ch may optiona e i )
A L S o TS
by odpsare prefed, nitro, trifluoronethyl, cyano,
plggér?)ellf?lk}?% 4%:) anl)<yI , (1-40) al koxy, (1- )

41D (t€hin) (@+GC)Hetendcpclpalkyih encarisiay hetereslytloatkyl groyp having 2-6 carbon
(didal Kyl afp LE b st HeRARIoBDscRSted
(029 B4g 485 104 i s
3frn i OraniopBewlyi¢h may by itaehey via a heteroatom if feasible, or a carbon

atom. Preferred heteroatoms are N or O. Most preferred are piperidinyl, piperazinyl,

morpholinyl and pyrrolidinyl.

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

The term (2-4C)alkoxy means an alkoxy group having 2-4 carbon atoms, the alkyl

moiety having the same meaning as previously defined.

group 1o having 1-4 car bon BCDRB2003/051025



3, 5-di chl orophenyl, 3-brono-6-nethyl am no- phenyl,
3-chl oro- 2, 6-di net hoxyphenyl o0 and

W@ 24056180 hyl phenyl . The term (2-5C) het er oar y| POEEPE0E051025

substituted or unsubstituted aromatic group having
2-5 carbon atons, at |east including one heteroatom
selected fromN, 0 and/or S, |ike imdazolyl,

pyridyl, pyrimdyl, thieny-or furyl. The substituents
on the heteroaryl group nay be selected fromthe

Thtetin (@f)(1sAhlkyildninnassuséd Ieteiiméans art dnaing SO PPRosybsttuied

Th . het eroar yl 0 . 1 ACNEH oN Lidm3 affHab 813
%(gﬂﬂ%s ol G ag(l%ﬁrto%éﬁ%&f %E‘eagshle(ﬁ?%].}lq Preferred
kenteamearing/ds pgavisugly defined.t hi enyl, furyl and pyridyl. The

term di (1-40) al kyl ani no( 2- 4 al _used her ei

o frm 4600 28 YogH ARPIROEAG & o] FRstly PR QPR be
@l!tu%ﬁ%hted@h@ Bﬁe&ﬁtnﬁfée %E&ﬁbﬁ&&ﬁb@tﬁkﬁﬁnﬁh}fmﬁf aining lidgionbromo,

at ons connect, Vi e am no I -
sl Juost, T, PR e sy SEADa, (PRCAtEY, (-
40 ug amideg tHedilly) Midxgnand d diyliylamimnthoicties lavingxthe gmsup

85l Mo R0, i R, 3
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Besadichlofophetybr &dbymice@hiethylamizo-obiyyh ad-iHero2 Gedimgthprygphenyl
at . COny d to the al kyl noiety of an al koxy
btk RYREEYS.

4 carbon atons, in which the al koxy

GhO thin gzlﬁb)hé%&oei}ﬁtnﬁéaﬁw GlbQithtkd/br vEBIuteBorhai¢ grdup dadegTe

neani ng as previously defined. Th r.m .
ey lBloms T IepstnFludine gae hegtrm sl A 9 andor § fike
G fRRIy1, Ok AN Byrin¥idyls gyl brufueyd Tt subginents ronnthe deteroaryl
substituents | ected fram.t he gr.ou i

TP @Y bF S5lecte, omaRe STpYp °9§‘ib8 ?“%&‘S‘H‘Efe"ﬁhé &gg‘l"% %’W,&ﬁe
G181V kroliP iRy Yoe Ofitached oo ogthauitow. qyraobgteroatdne if feasible.

(6C) aryl. noiety havi.n ani ng as previously
J’é%??gg‘?tergﬁy%%upf ae %é’&?'g}'ly @r@glhyl oxy as used

reLn nea L : | f&ath | teans 4@DAlkAISo
R B B o g o L he, o
cdroupuithe wlikyl ity ar jaBeybmoiptiss xS (hichrachpgpntaios 1-4 carbon atoms,
FohheEted Q‘%?tﬁep 2hiRG %roupﬁo fHRY atkf) Gndidbkny hik@iyOstpyp having 2-4
connected to the carbonyl noiet f aﬂ(gcar bonyl 9%V, came
crathap atomk dn whiglfhe () %ﬂ@%%/gfﬂ%(\%ﬁglet XEETR HEani ng as

Ph&Ming HShrdvicel dem@d. The term |
(2-5C) het eroaryl carbonyl am no as used herei n neans a1

hEe@éraaz ¥C)heerobyzloatkgifz-aC)alkoy B ud hereinaweans ahpierocycloalky
opti onal | ubstituted w . toh o
) Wﬁé’éf%‘?ﬂnt A% rcg%ﬂﬁé tgc} %gtg St 1{‘?8%1%@61‘{&?& egff@{)rp
t kuRing 6Q) arbph atpmsyin, windnthe olkexy groupt a9d theakretrsepysloalipil grapp
Of 2116 BN ATL 19t QReinblle et eroaryl moiety in the

The term (6C)arylcarbonylamino as used herein means a phenyl group, optionally
substitated with one or more substituents selected from the group of substituents listed
for the (6C)aryl group, connected to the carbonyl moiety of a carbonylamino group, the

(6C)aryl moiety having the same meaning as previously defined.

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



het er oaryl car bonyl am no group has the sane neani ng as
previously defined. The term

W@ 2003054180 er oar yl car bonyl oxy as used herei n neRCIFEPR2003/051025
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heteroaryl group containing 2-5 carbon atons,

optionally substituted with one or nore substituents
io selected fromthe group of substituents |listed for
the (6C)aryl group, conneéted to the car bonyl i ety
of a carbonyl oxy group. The heteroaryl noiety in the
foe iR r(6@)aiyl gramgh conpkaedyto ghmpbobqydsnmdmeom@mﬁ@m groppathe

I def
{)JE %’Iéouzet eraE')i(cli1 kq%gﬁ(y%gg\]% %ursr%yr?gﬁjgcsi used herein
ﬁea{éﬁn - Sbﬁltst@fo%ﬁé%&ﬁiaMO Sbr ﬁ’éé@ h@a@iﬂ' 06hng aalef‘eﬁfai%ﬂ) lEroup

connected to the carbon
conkitsrey F-4rFoRiGD 9Bl PR hBEBIE, THB AP ST BRI Iong
%{j&; Eﬁ'@iﬁl t@ ;lﬂéf sﬂﬁstltuﬁﬂitﬁ H$téllllﬁf the @m)armﬁgioup:l'mmwdrm the
i ani rbonyl as ysed her
CeIPapi KO STy SHBSTS A g TP OB ooy e
Bérodcatbohylaminb group hasri, same neadriged previausishdstined no gr oup

to a carbonyl group, the (di)alkylam no 3]roup havi ng
trhe tsane- iﬁﬁmmrqagylasbomlem ou ooy hepgin despisy a cheterqayl t SEPUM,

1%,%&% 4 k d&i'a@dﬂs”% DRNYInSHEP wak dﬂ@%ﬂniweab@utﬁws

am nogf o the al kyl group(s) Clﬁ]
Iadwtngirom the gaum@frﬁubtﬂ&% mm@péé&wl Oy é°“§Fﬁt e

96“}1 :’g?/litg of 4 b@ﬂ%nyﬁ?j ehpuf The Clviddaiyl| aidieno @r ahed,

ti onal
@erplpawwbcamomgfg%ﬁj?%%%aﬁ%eﬁg%%éf "’%lég’ﬁ‘f'“}?a as

previ ousl 5 defln

(The 49 kéﬁgﬁ%oﬁﬁ‘i}?a o%yé us ed R e S

mbtk@xyclogmlgaodpamngjz -6 eardoncatomizoconadetsity, thecarbenylaepiety of he
%bo - rmlgreoé ; LR 85]%/3{ (a)%b O n@if e LaHeS meaning as

Snat e ity, the al koxy group
ipaaﬁongyﬂdfmedsane meani ng as previously defined WO
2004/ 056780 PCT/ EP2003/ 051025 -7 The t {

F&e temA8)Gi4R)plkytrmingcarionyk asquspd hasin nh?@%ir?s dgjallgdaminogtony,
ﬂ%}i‘&ﬂ ;{/ oi‘Qﬁlcﬁ‘ileKr}ﬂgl A&k YitoR, o@nﬂe&e«ﬂ@ﬂlbkiﬂnﬂ@m to
t he same neani as, previously defin
Srsrtobr g, o AR, [ o P Hegtidy
QB attached to the alkyl moiety of a (2-4C) al koxy

group, having the sanme nmeaning as previously defined.
SThEhetedne  difRB4 ORIkl minvtargongismiroe dashevsed n hetsins mgarRg 3

&hgeﬂl%la%oag%o%ﬁqhe zﬁk};l %?ouﬁ@} &y\llhlchrﬁ%iﬁﬁ Y-4Qhrbon HBh S bARLEBE

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 carbon atoms, attached to the carboyl moiety of a carbonylamino group, thus
providing a carbamate functionality, the alkoxy group having the same meaning as

previously defined
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The term RO- net hoxy as used herein neans a RO group
attached to the nethyl noiety of a nmethoxy group. The

salts which are, within the to scope of nedical
judgenent, suitable for use in contact for the tissues
of humans and | ower animals w thout undue toxicity,
irritation, allergic respdnse and the like, and are
commensurate with a reasonabl e benefit/risk ratio.
RhasrmEReQt40yakylaniscsestdirren medns 8 R’ graup widchedda dhoralkyh

iy 3+ Gl it PRnR R AR Y R SRR ot

VER] RS ?2-4 SRPA A8 hyreEYméaﬁﬁﬁtRsr? oud zftfaﬁﬁd hese byl

unction, présent, with a suitab m ne{a’aé %I d
mﬁ@(Z{-@Q}@E@W BPyRe bayie e SERR LR PeYRpSt defe
sul furig aci an organi g aci d s f
i gl os o bty Pt 1, Bobn B 8 i
Ingietyiof a aethgllamf@lggiup. aci d, mal onic acid, fumaric acid,
glycolic acid, succinic aC|d propi onic acid, acetic
ahd ehm R tobthoreysas lued Hersineméags a Rh eronmnastapherd do the fneﬁlwb@%‘ﬁ‘v
a d.f tion can be reacted with an organic or a
mpanlgéi% ﬁﬂ)ﬁé i ke sodium 20 hydroxide, potassium

Ao ﬁ?m&@utichﬁﬂc%ﬂablé@ﬁlﬂi@bﬁ%ntﬂh&e kalty @hich are, tvithis the

t toth f F def j
aq@eei‘ eferﬁwém@s?eq%%e BB o e e i i of B B
TP H#ELS wRESHO (niu® hxicily, Fidikanitth a]lérglc raspansecand tiRGlikie sanf{ are

Egﬁl{g%)%atgr éxl%%g:%)gqbﬁqﬁ% frt/z 5k V\/F]agoe wédtlgﬁ]ﬁaéc%ﬂltaﬁﬁl %”ﬁse S
4@) wélK @uomvn innthanet ey ew deli abinined tdudng fheefirte] dsalation and

E e des E}E"y o 8 e iR e T Py Baokes, o@fobfsse

fl&cﬁom ﬁ‘lpmsém rwithretssitibirominorekpsidi sacheas iy &chiris apigabiosphoric
id,

g%%#lﬂﬂl?le :3%1% ro? Wﬂ afﬁ@ Qcﬁ@ %d%h g&%‘oié ?xgmple ascorbic acid, citric

(amd,et@)aai leynki, lewtw a&wlo w aazsip@alpmf g |W%?ﬁ?° g’gfé‘rhﬁtaé‘é‘

%gccg%;%ﬁt it Ooﬁ@ﬁcﬁf, dleRadid) nfe &Eﬂﬂd&lﬂmic avil, Qe the 1iké®F présent,

aryl or ;16C aryl. 5 In still nOtﬁl&z di
an peidt fupgtien far e JeActy b OTEANIRET c?o’i‘?g’ue%‘ o
3, @8R de, phifsstum g Bokiddlorditiem hdr@id®s t 0 conmpounds
according to Fornula I wherein R7 is (di)(1-
4C) al kyl am no, (2-5C)heteroaryl carbonyl am no,
(2-5C) het eroaryl carbonyl oxy, R8-(2- 4C) al koxy,
R%e instritiph thos rebates to 1RO campobrsix 9f 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 I, wherein R* is H, OH or (1-
4C)alkoxy.

In another embodiment the invention provides compounds of Formula I wherein R’is

OH, (1-4C)alkoxy or R’

r epr esePCBEPIOFE51025



Anot her aspect of the invention are conpounds
according to Formula | wherein R7 is io0

W@ 2ooy3674C) al kyl am no, (2-5C) het er oaryl car bonyPOKEP2003/051025
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R$- (2-4C) al koxy, R9- nethylam no or R9-nethoxy. In
still another aspect the invention relates to
conpounds according to Formula | wherein R7 is (di)(1
-4C) al kyl ami no, R8-(2-4Cy& «oxy, R9-nethylanino or
R9-met hoxy. I n another aspect the invention relates
Incanaﬁemﬁmuimem diedinekintion rirevides corpgoands of Fenmwlar] whegein R is

I till th
ol S sy pubPaR) B0 T ST ccordi ng to
%Jng&{ aﬂsﬂect WD G Eiton RardsZo 46n | 386k dii; fo!Foffitila B wherein

n another enbodi nent the invention

Bris(d- ﬂé@et@%w&a Formula I wherein R8 is am no,

byl e %s?%q‘%ﬁagﬁ%qﬁgm%{f QhsLesamsiapby! - (20 20
{Iﬁqllgyl%n ?Joy SRIDeN om%gﬁxﬂg acglnﬁm?@@ &ﬁl{ﬂaq %@Qhﬁ@’rlﬁ (dl)hﬁ

rovides ormul a whereinge is
a@jalkglaming Qzeﬂc)u@raarklyaxwmm( @K@Wﬂ@ﬂ@&?&vﬂa’m L%n “or
é kk% Qﬁmﬂlg%)/ka{ﬁbt%ky In yet another enbodi nment
vent| o provi des conpounds of Fornmula | wher e| n
thé' a8 thd il ehtidr AE@hiophdaatdoaing to Formula T wherein R’is

GX heDBsBYER Yol 1 PORPEBIFARTRG . X GoRY o B

hthglafmoloRtABMeNds according to Fornula I wherein R8
is amno, (di)(1-4C alkylam no or

(2 tﬁlC)uhﬂiee aspestcthe ddviytion rplntew ccammdé racepsdiagto Bermplael

I%f at'K SQ#‘R?"K%W ;iﬁgyer ocycl lggflh%/ﬁhﬁmho bRtk

%rggndtﬁhgp éé:@ i q‘;eﬁﬁ@lqgﬁ{eg mg@ound&adc&dﬁg &8 Pa@muhdpdetein

e invention,relates to conpounds according to
RS(raCalkpxsin &' BiRA-ehORe het er ocycl oal kyl group in R$
con3|sts of 4 or 5 C ato Accor di

Slareet agtect e OB B o SR, Ehn B Romuls |
|vﬁ1erea1m8r(ma}ah@mno 1(1R7ER)G-h¢ylemmar yl or (6Qaryl 5
According to yet another enbodi nent of the inventign
tTh endtet emipingnt the dpntion pmldemommdﬁ of Foympla J pfprgin R is
consi sts Of@ﬁ( r?%lgmiguatorm )hé}agwa@a spect of-

co

th°°|’nvent| ns Cco oun S V\,hereln al SpeCIfIC
disDheteracydepdkylrarboppdangipg of{$-4 ARG S def i ned

here above are conbined in .
In another embodiment the mventlon provu{es compounds of Formula I wherein R¥is

amino, (di)(1-4C)alkylamino, (2-6C)heterocycloalkyl or (1-4C)alkoxycarbonylamino.

In yet another embodiment the invention provides compounds of Formula I wherein R®
is amino, (di)(1-4C)alkylamino, (2-6C)heterocycloalkyl or -
6C)heterocycloalkylcarbonylamino.

The invention also relates to compounds according to Formula I wherein R® is amino,
(di)(1-4C)alkylamino or (2-6C)heterocycloalkyl.

In yet another aspect of the invention R® in the compounds of Formula I is (di)(1-

4C)alkylamino or (2-6C)heterocycloalkyl.



compound of Formula |I. 10 Suitable nmethods for the
preparation of the conpounds of the invention are
wouiokiossso below. A |\ OAWCQAl k QAlk OAl k /PEI/EP20DIATS1025
AlkO NR2 AKONRR2 ALKOI/ NRL 0 Il Ell-a, Rl W
=M IV-a R JV =M V-aRIR2 = [11-b RL,R2 =
Wb RIRZ = HV-b RL,R2 =H AAAOQAKk QAlkl R6.0
QA Kkl / N HZN\ HN\ RP1~; R AKONRL kO | NRL
AlIkO1/ NRL R2 0~ O- 01~1 VI-a R X2 = M VIl-a RL
IiR@otherMpekct the RiventiaR relathsto compdyndrlaceypding 19 Rpyopula | wikgreinRy

(1-4C) al kyl WO
%gﬁ}rggg%@éﬁ?m%%&%fg%%%wﬁ The conpounds of
wa&)rcﬁﬁgeﬁ)e%tﬂef‘\éﬁ%dnﬁéht iof mmme&uaft RARGcoRMgAteFormula I is
(1-40)a re nethyl and R6 is as

,gqn@gqasqggxl,)ﬂ-égl}eﬁgarygg )é"ryrgr epared starting from

ubsti I rmusa
s PREE o abosfet Spobicordil I B JRAGER et
\atvoiing yo Bdrtisla 2 ¢éhsidts of 3, #etﬁﬂalomsz di hydroquinoline 5

derivatives of fornmula Ill-a. Rel ated_ Skraup

et lanatlesn chsprstitof othe inyeatiqro gepsemy, cpmpaupdy; gbgreinpall specific
L & K‘ thr&ih R4 4818 heré WBdvie drb bombiddi it She

SHAREIBR gmqb g%h Chem 43:1975, 1978; J.V.

mefw hauckrm D.P. Baccanari and B. Roth, J.

Med. Chem 32:1942, 1989;

Ve H
A

10

Suitable methods for the preparation of the compounds of the invention are outlined

below.
A
0K OAlk QAIK OAIK
Q - —*m—* ®
R2
AKO NH, Ao N ,-32 AIkO )N\ R1R2 AKO NTL
I I-a R1,R?=Me IV-aR! R?=Me V-aR!,R2=Me
N-b RL,R2=H IVORIR2=H VHRLR2=H
0Ak ! OAlk ! OAlk \!
AkO AKO AIKO
R1
o)\
VI-aRL,R2=Me VII-a RL,R2 =Me I-aR1,R?=Me
VI-bRLR2=H VIFbR!R?=H bRL,R?2=H
A=H, OAk

Alk = (1-4C)alkyl
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WC. Lin, S.-T. Huang and S.-T. Lin, J. Chin. Chem
Soc. 43:497, 1996; J.P. Edwards, to S.J. West, K B.

Med. Chem  41: 303, 1998. The abovenentioned reaction
is typically conducted at el evated tenperature in
acetone or nesityl oxide in the presence of iodine or
protic acid such as hydrod&®toric acid, p-

t ol uenesul fonic acid or aqueous hydrogen i odi de. |

#hd @mpaitnidy of th prése@t-idventjial io-vhich R4 andR® are (1- 4C)a1koxy, R!and
gy'ar%%'agﬁyﬂ B4 RE 1058 ﬁéw&gtgﬂh@faed okt Be GRaRE RIARATOA

reac correspon ani | i ne of forpula II
wppidpriatelyt mh@tqt?d Pmenepr@s&qﬂere §rmpjg JEyby means o well-

ércﬁn%@é%ecp l'gki/alu%afeg&iagl v vieRdi ng 4(thm§&1y1l‘l|aﬁaﬁhmtocﬁnblme
, J.P. Edmards and -N. Wang, J. Med.
NwmﬂTﬂ@¥§hIE§98) In yet another procedure, the

reacti on can erforned.in e U j.de
Repen Shdes pbiogS B B feft ofEHERE Al KBheh B0 Cith
B4, S4ﬁ%€192|1hk12&ﬂn$amtlllmﬁ Bliss, h©rg. ((Fhemt 43:BUA 1978; J.V.

é@ﬁ@) ﬁ%ﬂc 2h Iﬁlsﬁé/c%a%danh%%af W@ SCHéRL. 'Sﬂ1942Ml989

éat’i'ng wave |rrad|at|on:é (F
Wheokih) &dUHme atd S.A. meuqhgoﬁhenresp? AR dA006; {-Befpdwards,

%é %’%8 Z%Ehlﬁe S 1) Pr #a MR Eitdls Iné RIK. BéheiTI 184, Chem,

alne “dire rom conmmerci al sources or easily
Pl 3pRhAs. by those skilled in the art. 25 Conpounds of

f la I11-
FTop Rhiveimanionsg reapRct DI CORIHER fryio DRt S e 1 AEhHE!
g@%ﬂéslt@ﬂ %ﬁ%eglé &Hleés}gés&{gs gafoaﬁd ein profidoiil such aﬂrﬁydtoeldmst mdeg-
al en a e
Aflpsnesolfortie prd OF AApSOUS gﬁ‘% %eaulgﬁ?e £l ﬁ%ace I élt | o}lﬁﬁ%%“-
leﬁiibhﬂefs Jf ctommullealll-4 lcarabd pmbmtiebm remcung athmomsmp@nes
faﬁl\é %’1 %ﬁéﬂ dﬁ ﬁmtﬂ éton%ehq tﬂ%%é&@fcé b 4 M- Elﬂylé&e%ﬁkﬂ ahdl

erlnent unds of
floctum,l{LaGIHdmaan eRhéhg@Ul,i!m@bls TP ekdviasdsiand e J. Med.

S L St ?ﬁf*‘&‘é?ﬁ“ an ﬁ?‘?’“&f‘ .
1

ictibneEing GORROBETdelerCE Srnde ki) oscatalysts 6?1?1
ﬁ%ﬁﬂéﬁ HE vé fﬁntan%oﬁ h@SRAGR: &fat dclard &n@blﬁhrea Sising conventional
|

ng@tmgdxlﬁiél)qr;(r)\gqe%@s L l am ne (t>cr11|to% an LaK] lgc%mson,slogahe@on

%ﬁ%ﬂjy$7ko d|hydrqu|noI|ne derivatives of formula
“a-b. Related N-acylations of a di hydroquinoline
Smﬁﬁ hadteﬁdlsecaﬁlmrwtmmbtamee mixéatly dromGomnroid delass @n easily

e R £ b E B Shpani g, 17v. Vyseh
U‘('Jﬁclgmpouﬁds %?\fc%%ula ﬂﬂy &h b'éti)'réﬁhrea_ &hnattines of general formula II by
reaction with methyl vinyl ketone. Related cyclizations are described in Untited States
Patent 2,686,182 (Badische Anilin- & Soda-Fabrik Aktiengesellschaft).

Subsequent 1-N-acetylation of compounds of formula III-a-b wherein R!, and R are as
previously defined, can be carried out using standard conditions. In a typical
experiment, compounds of formula I are heated under reflux in acetic anhydride or

reacted in a solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with

MM Cottardis and T. K. BONEB2003/051025
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31:45, 1988; zh. V. Shnyreva, Kh. S. Shikhaliev, L.P.
Zal ukaev, Y.A. lvanov, Y.S. Ryabokobylko and I.E.

I ntroduction of the requisite (substituted) phenyl
group at position 4 of the dihydroquinoline scaffold
can be acconplished via Friedel-Crafts al kyl ati on of
benzene or an appropriately-substituted benzene with
t he conpounds of general structure IV-a-b. This
xoe@t tohloride $n tiyepipeadncy ofonchasst eethass dilediisorrgpylethylamine,
tﬁ?l % ti? 1%51 (ﬁ‘]rde I €1 vB A2dceDRRE ANRetBi-1208hydroquinoline
oprra {tufed benzene or i'n an appropriate
&mwﬂtwsnﬂﬁNQMaFYQJSUCh as heptane or hexane mnth
benzene or the approprlatgp_ |tu% d nzene a
Relaigfh V- ecy afiens ofc A GinEngl sopiRlg e, fepd i eralisep
AbddEiRn 418 A3 TREmSIEdE.) BerFi65:@6ld| 1932 it &. eﬂhklytem,l blmss

e, gt PR SheiBad Yoo, DRt YA a5 Kl® KRE Tl
314k, A9ge; ZKOW! Shnljadeh, KikSa $hikhidiak, Isssmluk@oYm@\éani@ ﬁGS-
Rtpronifip it 12, Postsfff 2 OBl kil 80 850KR0 200,

Al ternatively, anilines of general structure Il can be
reacted with an appropriately substituted

glggtﬁ%cﬁ&% fdf?ﬂéa@ nl%qlgﬁnfgl (’sﬂﬁshtﬁfbd)iﬁiﬂelfyb rgigipd eth pokdticinn 4 of the
| | | a (e]
T VesogARER Tt Qe TEr aromie 1 o ot R ik or

GMbreZ @t hrDBFpropaiarlyd abstivithe Berizenel witle rthet conepoundsMf gasprabr

s e 0 A MO g e

Iﬁbdt baizan of dgiapseriately substijutestbenrons qrmoqm apgroglpatq ﬁ@’t solvent
ch qé %UI nolL Q&}Psn%ﬂgﬁé) &(ﬁhﬁé Qopdd Ylgteﬁ%m%bﬁﬁsoe%ene as

Rifigiiac actlon IS ically
cmgdmoméﬁ catplysie pHe Lawig aeid (6.8 Alﬁb’ SP@Y“E: Krigdel:

r a%[l‘a 1&&1@&5%%% fiyic ﬁ&hﬁ&:&qm&mﬁ-ﬁ @reld&dcﬁ@edan Hiehutd €

I C acCl ace I C an

oo gottagovl 6. Yasiaed . ogs PRLLetog "ok SEUL AR . 1o,

$OA Uiy F%U‘lkgt &, NEudHD AU NG w004/ ONE K6, Khim, Geterosikl.
CT/: 003/ 051025 - 12 of general structure V-a-b in

P =

Foedin, 3[79§c,18ﬂ c acid or in a mxture of acetic acid and
di.chl or ane.. Rel at ed e

CAseratolh G ot ae R Potn§ 3L B8R P pith b Al
Gobstituked awhetlrylsti?ede. dedyatifh el formsddeBBH in a@@pitrilg gt agbient or
R et g s O gl il (LB et fvlzatiope
@loss Besbribetlin iterd6@e: 1HQ1MCH@8@“1 GB Merrimgn, Bgtrahgqgony 5 1116615h
% gaIp of the compounds of general structure VlI-a-b can

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 as a

nitrating reagent. Alternatively, nitric acid can be added to a solution of the compounds

Khi m 59: 1391, 1989.PGCDEP2003/051025
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acconplished by a large variety of nmethods well known
in the art for the reduction of aromatic nitro

hydr ogenation, treatnment io with sulfides, treatnent
with iron or other netals and (mld) acid, treatnent
with tin dichloride under acidic conditions and the
i ke. More specifically,-the reduction of the nitro
group of the compounds of general formula Vi-a-b can
dtegendalosmétiue Ned-bhiy glaciabadetie ndid wi frha mitxtere i geetigragid and
t1c Ac d H dj u
fusegie; Ry Tfitints WHREE o ARGSIIIIE b€,
(hasmbeimldshtmtumo BrBlanideica, Bole dn Gheme 35&d 10 ZhisiVhg

ﬁ@@gfarﬁ QORFLiQNEP. Zﬂhéew)‘?%\“ﬂvah&r v@asaabskdbmke gnd T'E.

art toeoqtl)ve conpounds of ~ general structure I-a-b.
Podrovekagangh o%1¥ B8 nula Vi1 are reacted in a

sol vent such as d| chl or onet hane, tetrahydrofuran,
tol uene or pyri di ne with an acyl 20 halide

Bt L b8 DY o B A Rl o

by Bisher by ctar ity ol Ao el kiqwiin 56 gr for the reduction of

?ro%% % w&:&% 'trgx%ﬁi‘ %ﬁr%&egh%auw treatment

ity sﬂﬁﬂe&ﬂ@alnwnt itk fion mreothqr mpetplaand (mild) aeid, proatmpnt yith tin
E‘&?E’E‘E 11%8 dic RemlioN® ard tkehﬁelmﬁ)saédfﬁbbume&aﬁéﬁ&&ﬁﬂ&o

2003/ 051025 -13 such b
Rt g1pups e SHPRAAYH ofngeeral f"F"P‘g"l Ayedntaede assomnlished by,
%@ﬁh&ﬁ?’wﬁtﬁ gliné G\t Arfd aﬂdti\t @cid in THF or 1,4-dioxane in the temperature range
6-N-acyl at ed-1, 2, 3, 4- tetrahydroqui nol i ne derivatives
BfO?COtPﬁQH £ 1-a-b. AI ternatively, acylation of
conpounds of general formula Vil-a-b to give conpounds
of gener al

Subsequent 6-N-acylation of compounds of formula VII-a-b can be carried out using

standard conditions, well known to those skilled in the art to give compounds of

general structure I-a-b. For example, compounds of formula VII are reacted in a
solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with an acyl
halide (R°-C(0)-Cl) or acid anhydride (R*~C(0)-0-C(0)-R°) in the presence of a base

A

A
R o] O R6. -0 O
s\f OMe \( OH
HN O ——> N
R2 B. O R2
MeO j\m ° j\m
0 )

IcR!R2=Me, A=0Alk, H  I-¢ B=Me, A=O0Alk,R,R>=H, Me

I-dRL,R2=H, A=0Alk, H I-£B =Me, A=0H,R.,R?=H, Me
I-g B=H, A=OH, RL,R? =H, Me
I'hB=Me, A=H,RL,R2=H, Me
LiB=H,A=H,R,R?=H, Me

Alk = (1-4C)alkyl

cat al yzed PCT/EP2003/051025



formula |I-a-b can al so be acconplished by reaction
Wi th an appropriate carboxylic acid 5 (R6-COST) in the

w@em@genoer of a coupling reagent such as PCT/EP2003/051025
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O (benzotriazol-1-yl)- N,N,, N, N -tetranet hyl uroni um
tetrafl uoroborate (TBTU), O (7-azabenzotriazol-I-yl)-
NN, N, N -t et ranet hyl ur oni um hexaf | uor ophosphat e ( HATU)
or bronotripyrrolidi nophbphoni um hexaf | uor ophosphat e
(PyBrOP) and a tertiary base, e.g. NN

sueli ﬁssMM(ﬂﬁdpk@blambaﬂﬁﬂeﬁmeﬂlﬂaﬂna Qlyriding orssadihmzhydride to give

M B b e Plie PSALEN LR 1905 MlerdliRasn!
adymm ofocomplrarde jof gEi&rat femutaHVE-ra b - &) gﬂnvmwis qipenergh
a1 ?a{n %s’l) ba Qc%ingﬂ ¥d ngac%n m%n@ﬁﬁoﬁ@t@daﬂ)oﬁﬁm acid

preV|ous escri can ‘be prepared by deneth Iati

RS0 Hp irs st preesmpso af) @scoupling gigegent] suply afn (P-gepzofriagol-1y]
P%{Wﬁi%téiﬂe& DiufRRet teRhifuoRbok QUBTUY; Ovetdzyensiuiv@ols]-g)-

nown to those skille art typical
y%@@ﬂYﬁﬁﬁmeﬂ@ﬁﬁﬂﬁylatl&ﬁmﬁ§”g%ﬂﬁ£§%d upéhﬁﬂggctlon of
ﬁrom@@iﬂﬁ%ﬁﬂﬂoﬂfosﬂh@ﬁltﬁw I&xdﬂufirophdﬁphhth (BE3:rOP) andam tertipey base,
soI vent, such di.chl.oro {nan 18k NIJ\?M thﬁ{gf
-8l diispprapy 5 & dBrf ? t%g Compoun s Yot gener a
ﬁﬁmﬂwh@mhm@tmMmmﬁ%ﬂammdeM@@@mwdenethyIatlon can be
acconpl i shed upon reaction of conpounds of 20 fornula
l-c-d with BF3 Me2S conpl ex at anbient t enper at ure.

The degree of denethylation_gan ed mo me
theapreserd| ipyentigivhegin Bﬁ gt ﬁ’ égé{:? h‘ﬂ Gf,
&@éﬁa&r% e1cHIbx e, R abd RS demgtﬂwli@my r@suneagemt be

nerally, m xtures of no

PrepargeH o x JerRed AN dreackipnsg 8§é?P‘aP upds ﬁglgg“‘iml E‘V ot
PRERINAEb ¥REGR of eRMmatiemekylathaisad Wil lalwo mathogarsaph«ym

The deneth i on react ner al t
é%l@&; reBReTRe e’élgipﬁen ¢ ACMIF ‘ﬁedpr e? glr%%%tg | \éle d
@&Hﬁhhky biaﬂormm Rt-dpaithi BB in &1 ipdrt soﬂ\hgt such as dichloromethane at

t d I §
m% ! er}:?tarle Q? Ei%? ﬁ rﬂe‘ﬁlﬁgjated-wﬁ%d'uﬁ@sgcg" ng@&gbrzfcl) ?Jrﬁlgl;aitgl;ea
fAtermativalyl dem@thylmoﬁ o@/@e wcapn(pbsh@j\mkonpweqyp)of 9omp@gfgs o
gorﬁi% f td”u Rl YR lek Y %Ibieﬁﬂ téMiﬁfaﬁir@ TR idserdd of

unc OXy grou

o and nd/.or
atemethiylation tcam hfa p¢n§el!|e)d tal SRIB Gxtet g& gaefgily am’gi% ﬂ’@ﬁ&%fﬁ%“

ctéﬂpe Dfurd m%{o‘ﬁgt oft%ﬂe HFM&?& ﬂe@@ntOGe@&M!y ahixtufes of mono-,
reacti ons t he hydr oxy grou ounqi
Md,afremng@@wﬂ%smmﬁpﬁﬁ et are ool which

| caff bé séﬁ(hﬁt@d b 'éﬁ%in!a@@:@bﬂyS EEQ deale{hyiatlcfﬂeacﬁieﬁ; gérerally proceeds

%91 th?: 1g ;{ep egrfret[: 81%' egqptq t prg%f%?%gg?éﬁﬁat#g agposmon 5 of

MBS REMyirv@lidoling! REfo1d STHReketich raie dordiembtbylation (dealkylation) of
compounds of general formula I-c-d is 5-OMe > 4-(p- -OAlk-phenyl) > 7-OMe.

Compounds of the present invention wherein R3 is H or a (functionalised) alkoxy group
and R* and/or R® are (functionalised) alkoxy groups or acyloxy groups can be prepared
by realkylation or acylation reactions of the hydroxyl groups of compounds of general



5 The conpounds of the present invention in which R4 =
H and R5 is connected to the tetrahydroquinoline
waeaffad7680 via a nitrogen atomand R, R2 and RBCHER208%051025

previously defined can be prepared starting from

N- Boc- 1, 4- phenyl ene diamne (VII1). The reaction
sequence (a) Skraup reaction, (b) acetylation and (c)
Friedel -Crafts al kyl ati on14of benzene or a substituted
benzene as described before |eads to the formation of
fbﬁnﬂ@l‘re-ﬁ) wit $fuaétiogaised) alkyl balided (2. gXchleroethylpysiobiding dsacyl

t.e I

R e S T e S e
canditibnson. Al ternatively, N Boc-1, 4-phenyl ene di am ne
can be treated with nmethyl vinyl ketone, followed by
acetyl ati on and Fri edel -Crafts reaction as descri bed

¢ BSERe r AER AEB Ro

fbtréhydx\dhﬁlhohhé(s%ffald Riia, ARAitrogeatonandiR ', RDand R arg\ps\previpusly

Xl X I n t
b HISe aforys bminsy Y8 yBBCH RphenpleR; Bt (VI The
sdaetton isevgencev) Skiahrerepetion, (b) acetzlgtinn ang (p) &riedel-Crafis alkylation

Bg%}z%% é)géoﬁgggﬁ?% lgzeg%éélf\(’)éﬂ%adgszcgﬁa_b-gﬂge &gwioeﬂie Eérphalitfa of

10 borsgoRudyif byl RrmdxRaltahauld fngich %Y%gm‘t RoigFHyg eroup is

el Bﬁfhndl-,r R refliriay S5 RHeh 6 the Feieddi-Chdfio veaetiony
acetylation as described before to give conmpound Xl 1I.

R@t@ﬂﬁﬁv’e@nﬁ-mf: 1/4ghadydhe Qlainiie| dam b tréated with methyl viny1 ketone,

Sabred 3 st b PG g SOt WRlhERY 8 give
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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
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W Smith and M W Mon, J. Md. Chem 40: 639, 1997.

appropriately substituted benzene gi ves conpounds of
general fornmula Xl I1, which can be converted to
conpounds of general fornmula X-b by the regiosel ective
6-nitration i o and reductl®dn to the correspondi ng
6-am no derivative using previously described
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\ﬁ%lllf%ﬁ? y reduction of the nitro group (vide supra),
56780 PCT/ EP2003/ 051025 - 16 gives

7-am no-1, 2, 3, 4-tetrahydroqui nol i ne derivatives of
general formula XV-a-b. Regioselective nitrations on
[Rhbeids B @énfaﬁl dismitth Oha-8 cah tieh de psastetli witht the art faewe Fn
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moc ‘ . moc ‘
XIvV-a:R,R?=Me  XV-a:R!,R?=Me XVI-a: R}, R2 =Me
XIV-b:RLR2=H  XV-b:RLR?=H XVI-b:R!, R2=H

X-a-b

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),

w th benzene oPCHEP2003/051025
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position 7 of tetrahydroquinoline derivatives of

general formula XV-a-b using appropriately substituted

al dehydes and a 10 suitable reducing agent (e.g.

sodi um cyanobor ohydri de o}6 sodi um tri acet oxy

bor ohydride) in a suitable solvent such as nethanol or
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ahliatho thoddeidsibdd\pRevdulty. ations of aromatic amines are
well known to those skilled in the art. Standard

cl eavage of the Fnof protective groufy using piperidine
i n di chl oronet han eads to 6-am n
t et rahydr oqui nol i erivati\wes_ of
XVIl-a-b which 20 lted s
pogitipn 6 gs" yVe conpounds of
the ~presentod h Fa | +k. In
anot her procedure, h& am no grloup ,g\ﬁb5|t|on 7 of

t et rahydr oqui nol i erivatives of%general fornula
XV-a-b can be myd th (het .ahy) carboxylic
acids (G WO 2@3@%@@@@&@1PCT/EP2 i 925 -17 CO2H)
or acyl chlorides (G—C(C» Cl) as was descri bed
previously. In the subsequent steps, the sane
g@ﬁc%ee Qﬁéylgﬁbna oF (R 1afithoS biogh €8 Ypokitl@probe Ctéttahydrﬂ{umohne

Fnmoc _and _ acyl ation of the result
dervativss of sopeal s By STy sty i lchlect A%
hbler RACKHg a8 Nielgd Nsodiumg eyebiadrodydrideL loa slodlilmmtrltﬁetoxy
borohydride) in a suitable solvent such as methanol or N, N-dimethylformamide leads to

eral fornul a
ectively at

the formation of compounds of general formula XVIa-b. Generally, formaldehyde
leads to the predominant formation of 7-dimethylamino tetrahydroquinoline derivatives
(D = E =Me), whereas other aldehydes give rise to the predominant formation of
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
Jeads to 6-amino tetrahydroquinoline derivatives of general formula XV1I-a-b which
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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to the tetrahydroquinoline scaffold via an oxygen
atomand R1, R2 and R6 are as previously defined can
be prepared starting from 2-net hoxy-4-nitroaniline
(XVI1). The reaction io-sEuence (a) Fnoc-protection
to give XI X, (b) reduction of the nitro-group to give
OOKH) of @dyi G elieHYG-C)-Clp ey weiembedvp:e@mﬂaubl the: subsdquent

| ation [

%@ - pspomtpEa o], e (RRERARR! O “Commounes
@fyla@cmnef alle rebaltingl6aNTVthat Cosnpesonitgd mevigpsliethar leads 1o a

f. Efind mpound XX with 15
ﬁ@?ﬂ%@gg%maﬁkééﬁéﬁégﬁg?%%é%he 8%%gﬁﬁlons descri bed
previously for the conversion of conpounds of formula
Il tolll-b, followed by 1 N acetylation and Fnoc
deprotection as described beforea Subsequent
conversi on of conpounds of generaiy fornmula XXl to
XXI'lI'l may be effected bygac of the 6-am no
group using an appropriate dcyl atjng agent, for 20
exanpl e acyl chloride R6- GOS ol | oned by
Friedel - Cyaf tis reacti on wULh QeAzeReror  an appropriate
benzene derivative usi ng ®cofdi ti opstdescri bed
previously. Under the Lew s-aciodit conditions of the
Friedel -Crafts reaction concon1tant denet hyl ati on of
the 7-OVe function in conpourd gigeneral formul a

XXl occurs. The thus obt ai n&d 04/ 056780
PCT/ EP2003/ 051025 -18 free q 1in conpounds of
general fornmula XXIII may be realkylated or acyl ated

with (functionalised) alkyl halides

aié O(mehil‘(b‘&blﬁyhermﬁtsﬁldlmmytw@rm whigh RhgH @@31% is gongected to the
&eélgu Iaf 0%1 e%&iﬁg 4 aﬂ&%ygéﬂ atéh laﬁlfﬁlf RF g3l B9 are as previously

er sta
deﬁned can be prepared starting from Z-methoxy- 4-nitroaniline (XVII). The reaction

sequence (a) Fmoc-protection 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 formula 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 II to TI-b, followed by 1-N-acetylation and Fmoc deprotection

as described before.

Subsequent conversion of compounds of general formula XXI to XXIII may be
effected by acylation of the 6-amino group using an appropriate acylating agent, for
example acyl chloride R5-C(0)-Cl, followed by Friedel-Crafis reaction with benzene or
an appropriate benzene derivative using conditions described previously. Under the
Lewis-acidic conditions of the Friedel-Crafis reaction concomitant demethylation of

the 7-OMe function in compounds of general formula XXII occurs. The thus obtained



conditions to provide conmpounds of general formula
I-n-o (E = functionalized al kyl, 5 acyl or
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XXI-a R, R =M XXI-bR, RR=HA A R60 REYO R6YO
| / Y"NV\ HNHN~ ~1RZ-. R OR HOORL OON
R oe/l~\ 70ll-a R, RI&-Me XXf-a Rl, R2 = Me I-n
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yl car anate or Fnoc, via the previously described
F%@@WW%%%W@ g.: Skraup reaction or cyclocondensation
wi t h net hyl V|nyI ketone, 1-N-acetylation, cleavage of
the protective group, N-alkylation, Friedel-Crafts
reaction, nitration, nitro-reduction and acylation
(vide supra). WD 2004/ 056780 PCT/ EP2003/ 051025 -19°

HN, PG HN PG QAlfkecCAl k N fimos
0L ”N]@ — O, — m

XVII XIX XX XXLaR‘R? Nm
%RJR?
RGYO
o N
o)\
XXM-aR!,R?2=Me XXI-a R1, R2=Me I-n R‘, R2=Me
XXII-b R, R2=H XXII-bR1,R2=H I-oR,R2=H

A =H, (1-4C)alkoxy

Compounds of the present invention in which R* and R are connected via a nitrogen
atom to the tetrahydroquinoline scaffold can be prepared from compounds of general
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-acetylation, cleavage of the
protective group, N-alkylation, Friedel-Crafts reaction, nitration, nitro-reduction and

acylation (vide supra).



HN / NHZ HN NHZ HN / PG H Al kO H PG PG XXI'V XXV XXVI - a
R,RZ = M XXVIl-a R2 =M XXVI-bRl, R2=H

WO , R2=H Skraup reactions w th acet onePOI/EP2003/051025
nmesityl oxide on conpounds of general formula XXV nay
lead to two different regioisoneric products of
general fornmula XXVI-a and 5 XXVIIl-a, respectively.
Conversion of conpounds o192 general fornmula XXV using
met hyl vinyl ketone under previously described
conglitd ons may @fford regiisonerig, . mroducts wth

gendral formul g I-b | -b, nespectively.
Ge bl |y, theg regi oj e di | i nol i nes can
s€panat ednlsPngvehrdma odi‘a hiceZtgchni ques

(% icagel, PPLC) or cf%stallization alld can

subsequent I y b nver{ee_ha ofmounﬁg‘m 1R3-118 R6 yo
R6 85"&4 R6Y0 ov%of‘p \R6 RRVEBRRR24H/  HO
RL TFTO NRI HNR o-~- O~1\ OZ)—-aRI R2 = Me
)XX-a Rl, R =M XXVIHa R, R2 = M XXX-b R1l, R2 =
H XXVIT1-bRl, RR=H XXI X-bR1,R2=H R3 R3 R3 \ R3 R6yO
Eh%% hdkidhs with/acdmie bF MbsRE) oxide Bd catfibobids b g¥fieral foiiilRZXYf O
may lead to two dlfferentR IregiJo\lsogerll\cI: producp of general formula XXVI-a and

5 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 dihydroquinolines can be separated using chromatographical techniques

(silicagel, HPLC) or crystallization and can subsequently be converted to compounds

XXX-aR1,R2=Me
XXX-bR!,R2=H

XXXI-a R, R2=Me XXXMI-aR!, R?=Me
XXXILbR! R2=H XXXI-bR!, R?=H




OO0 XXXI-a R1, R = M XXVIl-a R1, R2
=M XX-b R, RR=HXXI-b R, R2

M I-p RL, R2
HI-g R, R
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current invention via the previously described routes.
Compounds of the present invention wherein R5 = H may
be prepared by reductive 7- deoxygenation of conpounds
of general fornula XXVI112®r XXXI (L and/or Mis 5
appropriate (substituted) al kyl, acyl al kyl oxycarbonyl
of theedukryiit dvieattivn afabizerpréviously dessibed cauitese 7-0-tri fl ati on
and subsequent reduction of the 7-OIf (Tf =
trifluoronethylsul fonyl) group. The requisite
conmpounds of general  fornmnmu a access
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a8 hydrogen chlorlde hydrogen brom de, hydrogen
i odi de, sulfuric acid, phosphoric acid, acetic acid,
propionic acid, glycolic acid, maleic acid nalonic
aci d, nethanesulphonlc aci qP
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gﬂ | aste gngggernsip% \Flﬁlgg a&%?hg;ﬁl@ﬁﬂc@ adell€ afid Propionic acid,

glycolic acid, maleic acid, malonic acid, methanesulphonic acid, fumaric acid, succinic

acid, tartaric acid, citric acid, benzoic acid, and ascorbic acid.

The compounds of the present invention 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
the racemic mixture, or chromatography using chiral columns. For diastereomers,

straight phase or reversed phase columns may be used.
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col ums. For diastereoners, straight phase or
reversed phase colums may be used. WO 2004/ 056780
PCT/ EP2003/ 051025 -21 The conpounds of the invention
may form hydrates or solvakes. It is known to those of
skill in the art that charged conpounds form hydrated
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re de onpound tested., For
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e tesiedFer AERTDIe 3 CRRPABA 37 Hp J&Wﬁgpgfse‘@aé‘plt%o Mis®
géneﬁnﬁ Ebnsﬁ%'ed/\iﬁ bdndiﬂﬁtr if? dutigtselectianPréferably this ‘@b ds/lowerghan
erm ne biol ogical, actiyvit r
AT et opogamar atien e gl SLGUAE I AR £F e
9@ﬁ&ﬂﬁhﬁdmmaﬁﬁyﬁdumaadmnawmﬁth be tested and bi ndi ng

or stimulation or inhibition of a functiaonal response
Methoda sudetaminteceptes binding, dsuwiell poAaTire e ghy@wo assays to

d&QP%r ag.]oBEﬁﬁe&%‘?}l NG jdaGiokSihs Gieensip llm@aﬁem geR@al, the

e hunan recept or IS ex res
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Lifoh ofMBibNiok 6f 4 fundlidhal RbpiRke iSMkdstred € aI so suitable.
Bre erably the cells are of manmalian origin (Jia et
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constru reco i nant Xpr | |
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i&m]:ew&e@, al. piyfplecaiat %é@ﬁgt pUebpraieryoMagss t@‘ﬂﬁ? egtpf‘ng Bsbor

Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained
by expression of the DNA encoding the desired protein. Techniques for site directed

mutagenesis, ligation of additional sequences, PCR, and construction of suitable
expression systems are all, by now, well known in the art. Portions, or all, of the DNA
encoding the desired protein 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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standard solid 30 phase techni ques, preferably to
include restriction sites for ease of ligation.
Suitable <control elenents for transcription and
transl ation of the includ&d-coding sequence can WO
2004/ 056780 PCT/ EP2003/ 051025 -22 be provided to the
BpRovided |tcﬂ'gl;e mmequ&mes Asvievtll knownneXpressinesysipras are
SRRl Aol Al St ey foskoRBRl B 2

e varle rokaryotlc host s
Basts rsu@sasUmteea pad a#dwenm besipomple amwftsplwcq? adnsetls,

BLf%F&haﬁ@éﬂs%wah@éﬁ%dﬁ@hﬁes manmal i an cells, avian

and the Il ke Cell s expressing the receptor
B4R kheR m & U ﬁsépﬁﬂl a thén bdieactee with Glenes Looskpéund o Shsewe

bi ndi ng, st| bition of a functional
P‘é@% ?‘b?r l?‘@‘é’l‘{? %ﬁib?ngltr‘ésao%%ll nenbr anes
X G xR Robb Shay 8 used
’b rlﬁze ncge 0 em%%%gsgct?n ¥ex asur e?r%ﬁ)t? 01y e
mnmzlsum;pmdmmfomqumbl y | abel ed or fI uorescently
| abel ed conpounds io0 may be used. Al sq tition
Bonmesmepraestoladingncoiieactusty Bbrieser TRpTTCARY apeled gompounds
W2y B 465 ARG cERpHtifeh bifdindBkly¢ €8 6Pp@formegoni st conpounds
by  determ ning stinmnulation of receptor nedi ated cAWVP

&ﬁ&uémksa} inoaves“ﬁhemmgs’ucrsmremptoh agbnishopoipows b dgieraingigon

SmdEngf (Sl bl o bl Bh T
s1omoﬂthhaﬂcepteasmthe dell sTitfacelof o bost egll andpaposingthe gellitg the
gq‘gﬁd%ﬁq%g ﬁ%ﬁf@@@ﬂﬁ REAG] RAchsRBd, RS 1dvaINbfUANSS YarObe

e test conpound upon bj ndi ntg

tc{olud:etle)r nmmpﬁdodepegbngg on |th¢gm]a1bqtor3:3;_|stprgg:g1gg ect of the tes
J‘ﬁ%ﬁﬁm& g,ltxgécé peubation of FSH receptor-
p&qgm ng ce s w th a concentration range of the
tS@l%et,mrfgo FROFH rebpton CanRipBii@d GMvolves dncubatisedof FSH receptor-
subnmaxi mal |y effect ive, FSH%tcﬂc])nc nt r at |? tglé % cfotFSH
SEORE Tl P SenEREnaRIo A EORO b pRisag St BB
R, Nabmainhalyt| effetid, GSHcdthnanmmrﬁﬂ A8 iFSH fonceritration that

absence of t 0 ound L O
d@ﬁfi"éﬁm‘%‘?’?ﬁy@%o Ut veas1 st "TM"F&ET Vg ol onmtlée
BYefieNf ageconipoimi romithncapbenEgianiefient certese flECso value and
cunul at i ] f teBmbd
sty A Jufor £ UL EAMP oRtanRl: Bin bttt
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receptor encoding DNA are al so

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

elements. In general, reporter gene expression might be controlled by any response
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m ght be constructed in such a way that they are
connected to novel CcAMP responsive 30 elenents. In
general, reporter gene expression mght be controlled
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desadabmlsefo@dmml&tratlonsuch as tablets, capsules,

powders, granul ates, solutions, suspe 0
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presented in unit-dose or nulti-dose containers, e.g.
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3 a‘irlrlgeléﬁlf *Ifflrllt- e?a (lérgtg g—d%',e oo nd?rg 'I%htﬁje&%n B ed@teﬁﬂinéhe

con t1on
ragyutits, ifon gxamplleyin sdated avitdk and@mpmﬂessmé piay alsg beqmreri ngrfreess |

Sjﬁlg(} (IyoB {h?erda (ﬁd{tﬁﬁ rddi ﬂg%fﬂg%é(ﬁﬂm% bfsterle IIlquld czgger, e.g.

acc auxiliaries, e.qg.
oeter, pribietd usen the 25 standard r ef erence, GEnnaro, A R
et al., Rem ngton: The Science and Practic

pﬁmqmgg, sp@opwpttqc@}y acc?_gta&& iesy\PB4 P8y crg)ed in the
Wah e Soferdief) QGenti6, BRDRE bB| Romiffddnt The Science and Practice of

Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5:
Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage
units, such as pills, tablets, or be processed into capsules or suppositories. By means of
pharmaceutically acceptable liquids the active agent can be applied as a fluid
composition, e.g. as an injection preparation, in the form of a solution, suspension,

emulsion, or as a spray, e.g. a nasal spray.
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Phar maceuti cal Manufacturing), the active agent may be
conpressed into solid dosage wunits, such as pills,

suppositories. By nmeans of pharnaceutically
acceptable liquids the active agent can be applied as
a fluid 30 conposition, as an injection
preparation, in the forn1%g a sol ution, suspension,
emul sion, or as a spray, e.g. a nasal spray. WO
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mat erial including instructions for the use of the
conposition for the use as hereinbefore described. 15
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in the art, for exanple as described in European
Pat ent O, 303 306 (AKZO Nobel N.V.). The exact dose
and regi nen of admnistration of the active
iThgr exdeteddse apd rmgimoh sofnedseinistration of ohp Fstive; Bigredisal «Bf2

%#malt%%ﬁ%fg&{pbé onttﬁeréiﬁ‘%ﬁ@%&smu?Qéldépbnﬁieﬁtfﬁg&ﬁﬁetmapeuats
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CRARAMCbmpbiA, HRUbRe OF adfifisiitivh, Aidithageadd cofiditiagef terd

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
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i ndi vi dual subject to whomthe nedicanent is to be
adm ni stered. In general parenteral adm nistration

adm ni stration which are nore dependent upon
absorption. However, a dosage for 30 humans
preferably contains 0.0001,25 ng per kg body wei ght.
The desired dose may be pré ented as one dose or as
stered at appropriate
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as well as the reginen of admnistration may differ
between a fenale and a male recipient. 5 Thus, the
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The invention is illustrated by the following examples.

Examples

General Comments:

The following abbreviations are used in the examples: DMA = N,N-dimethylaniline,
DIPEA = N,N-diisopropylethylamine, TFA = trifluoroacetic acid, DtBAD = di-tert-
butyl azodicarboxylate, HATU =  O-(7-azabenzotriazole-1-yl)-N,N,N’N’-
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trifluoroacetic acid, DtBAD = di-tert- butyl

w@2odiosasboxyl at e, HATU = PCT/EP2003/051025

10

15

20

25

30

O (7-azabenzotriazole-1-yl)-N, NN, N W 2004/ 056780
PCT/ EP2003/ 051025 -26 tetrarret hyl ur oni um

hexaf | uor ophosphate, Fnoc =

9-fl uorenyl met hoxycar bon‘y?6 Frmoc- C =

9-f | uor enyhnet hoxycar bonyl chl ori de, DVF =

Rirdhethiylveediyh hmﬂmmph@phmot— 9-ﬂuoreny1methoxycarbony1 Fmoc-
érggnﬁalewmah&g&wohﬁbmae,ﬁbm N atdiasyytfoohanrids DMAR €SS

t.at e,]l.mal g oducts of the exanples
% ﬁllare %oph I ze c??ﬂom 5 wat er/ 1, 4- di oxane

Dhisds WaRd oerwie] SI firdt produeistof kHeeexampl¢sibelow. ard Yyoplilized from

gtgpfé)zg tﬂl‘lgxéﬁ@ Lrg‘e@ P& %ﬁeﬁ?’a%et@mﬁﬁ; mlﬁﬁreér FA tB&lcbmpdune wast
0
P R e g R R RGBT e

wfthddobfelﬁtlnnfémepbpf?@dmphﬂ%%rl bed in the exanples are
ngé%% (re? S%lngt géects ggg#g&ﬁ#ﬁqu&doé 8@ using the

"owm'ng anal yti cal HPLC
Bedméutwmg@anivsfma HWPhation of retention tines:

ﬁ%*ﬁ Vﬁmg %Pgﬁljﬂ mg%&s UAusCa %ﬁ&&érmﬂaét%‘ﬁ%f@téﬁﬁbn tidléaw A

nm col um t enper at ur e: G

m:th\é& nt c&umﬁ}BﬁhVI}da&)c:l 8() 950x4/6\vih; Bov:\Viermis: dete@lqchO
So % u:gm? ¢m aﬁnM@qA@%Uﬁ G A CHENOREGH ©/93GivHl; solvent B:
B/C = 65/30/5,t 8
o TS oL oot o en VR
65/30/150 1O/8S/ A v )G g@,p@mqn/mpwnstmbﬁoh adsitione] JA0D 2 54 o
nek/eccholgs/sape/pt for the gradient used G adi ent :

solvent A/B/C = 75/20/5 to_ 15/ 80/ 5 V{G‘G‘z L[A/g%
Aethod 2hidenticalrie mathed 1. @rceaﬁorataawﬁlsﬁm bRy :
Al 1201570 158@S (Vv O\nh 80.00 min)/iibdn owhstdat f¢rdae rdditicnpl ¥0H0mein @b d
W@ﬁ%ﬁ@;‘, he gradi ent used: Gradient: solvent

C = 35/60/5 to 10/85/5 (v/v/v) in 30.00 mn
Nt dGoTisiitiltio fethodih, eacki foi the gladierd ugrd: Gagienit solvaptEy/B/C-
dégyﬁo QykY5 \‘x)/v/xg'\tﬁhb O6imih, tHoR bteMat £6r Aarditishal 10.004iR at

/mn detection: 210 nm colum
V‘W@J C. solvent A: H2O solvent B: CH3CN:

%&ﬁjddeln t:oluﬁlﬁl y?tﬂtLunaAB-IE(ZY BO02D nire; bl 0Q5rhMihin) detaetiGO 200
Rgl _Qolbtne Lo 65)6 ’gé?ﬂv%p aﬁ&tsbl%h@b éﬁ%&@ gﬂdfbmagolve%S
e s oh e Sy T ke

teBpareo@w/e. 40 C, solvent A1 H2O sol vent B CHSCN

Sl&elztl\llo%nSt C(():lum?103 rry,uil\a/lLuna C-18(2) 1002 mm; flow: 0.25ml/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/v/v) 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 (v/v/v).

The following methods are used for preparative HPLC-purifications:
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10/80/10 (v/v/v). 30 Method 6: ldentical to nethod 5,
except for the gradient used: Gadient: solvent AAB/C
= 65/30/5 to 10/85/5 (v/v/v) in 20.00 mn, then
constant for an additionaP710.00 nin at A/B/C =
10/ 85/5 (v/v/v). The foll ow ng nethods are used for
Methpd na Colen HPLBa 118, Gradient: §r1&e trifigprometity ayiisin §5O/CH;CN
VEREBREN G5 3672(5tof ?/260 Mah e doAts ﬁgt aemn@nogl/,om the GaseSof
n uoroacetic acid in H2Q CH3CN
%é‘& e‘#&%&?&lﬁﬁ‘ 80/20 to 0/ 100 (v/v) in 30-45 min,
d&ﬂﬁﬂl ok cglumﬂ =tIhﬁa edsSeGriientsBICHIAND/1, DeyEld+GNon 80/20 ®
?}’I})() éﬂéﬂﬂm; oh%@as@bﬂ- arktloR ODétddtion: RIRDMAHICN
/v)/CHSCN 80/20 to 100 (v/v) in 30-45
m n, depending on the ease of separati on. Detection:
Exgmpleld  Exanple 1 N-[| Acetyl -

5
el ARk Do infetHosty-0%4 -Frat |2 PA-Bimethyl-1.2.3 4-tetrahydro-
qm1 olml:g‘?vtﬂ loh - é eﬁﬁ{ @eﬁé’
TTOT T 11= %—é’ﬂ%&l met hoxy- benzam de (a). 5

za)fl’rrbtrﬁsﬂib -22 ~tfimethyl drd elihehydr oqui noline 1o A
sol ution of 3,5-dinet hoxyanl l'ine (0 g) i n@acet one

(¢soition 9f 3 FdimstermEniincgRe)i agetpng (S0RmbYAs @ddse diggwsy to 2
diQ0re @F MBSO, 0§ S)Tdn) 3c(OTHR (&) £)iin 11 of arbtopc# tramyetenperpttgm
g@?éifdfﬁez portléi Bﬁc(@[‘i?} (@Q%s %é’ added dndQRt RictiSE fnilhirg Jas

E%tstfn'%n% 813?{1% em ued i% hlg‘ntloql %ﬁ% :é%e \é’av%?tpartlally
feivdporatetliyacuq ¢rusing @V%ﬂlézamsofﬁ%ﬁ&ﬂeémwun% Vhish mas @gle?t?f‘
\b GilgatioR bs iyidly 2 y afial dryiag i wiauo The hemdining motheaniianon tas
\@Pﬁc‘éﬁragﬁsin Q'chﬂlo ﬁaﬁg ?gs esdddYwds! ﬂuhﬁléli byP Bhrbiatydrthgl of Ziligagel

e pnd el spdnt SINE> 91y 3 e Bl R il 410
@Iﬁﬂl@ﬂﬂ@ egwawidy on silicagel u3| ng hept ane/ et hyl

exéﬁe”ti.a‘l?e =1/0 => 0/1 (v/v) as the eluent to give an
tT&nhal 19.4 g of the title conpound. Yield: 42 g.
20 (b). 1- Acetyl 5 7-di met hoxy-2 2
4tr|rrethyl-l dlhydroaumollneAmxture of the

gé 2-dilg dingline and acetic
anhydrl de (100 m) was stl rred at 100 C for 20h. The
r e arthire of the Eémpoendidescriped ingdampie 50@2 g) andfacgtig 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.
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crude for further synthetic transformations. Yield:
45 g. WO 2004/ 056780 PCT/ EP2003/051025 -28 (c).

1- Acetyl -5 7-di net hoxy- 4- (4- net hoxyphenyl )-2 2
4-trimethyl-1.2. 3, 4-tetrakydro- quinoline A mxture of
t he conpound descrl bed |tn exanpl e Ib (30 % and AI C13

Ruindifae reactl on mxture was cool ed (OC) and 5
uenched with water and_ethyl acetate vvas dd d Th
 mixtyrecof fhecompound deserked ingxgfaple 15630 &) Ayl

gEpanip el stircbdi a SOV fr 1MHISDHg rehition emmdream oodnab éO'fC) anded

I ﬁenmauem waldd @nd 8EJ 100t Es 46D THS AL WaLstBRd overnight.
tsl'lﬁ% orgilrgcel n){ellJ %v%sngp%gtgél glqc?c{ o%h%é @Cﬁiei"'etd%nd' coﬁéu%tr{lt&{ z\/t)vacdgs

T gesidueswas. chromatqgesrhe zpn(S&wi*H@l Pﬁé‘s&bﬁnféw(ﬁﬂayl geetpter= B2 (WY 1y
v theelneésit.r 0- 1, 2, 3,4 tetrahydroqui noline A solution of
acetlc anhydride (450 |) in fumng nitric acid (22.5
nfigld:\ld& added dropwise to a solution of the conpound
described in exanple 1c (15 g) in CH2Cl2 (500 15 m)
at 0 C. After corrpl ete addi tion the reactlon mxture

s st 1-Aceyl-5ai-dimpthoxy- pethd he -t W6 2y
gglo]g,ﬁe organi c | ayer was separ ated, dried over

tered and concentrated in vacuo. The residue
\Masolutroyslfabétlc zebydride (456 tifainoluming nitg weid (PS5 i) was added

Qﬁ?%e ifh @futidn 6f 44 GhlploinfaRlesefibdddn exfingloct (1505) & CHA, (560
E@t hOx %?8‘.?%{% add1t1 the rgact}on ixture was shu'r=d ft roosl,n 4

trimet . 2. 3.
tem@f%h%ﬁ@q af?éwahei ﬂf’ %‘36‘1‘%% fwcﬁfyef Has Bt r‘ﬁ“&e‘g over
dvigscy,j fiiecbdiand eonaenthted drvaedo]l ThGresjilueawns capstellized fem gthanol
(t&éwéthemlacohﬂ@oﬁd%saégaamﬁasomas cooled to 0 C. Zinc

6 g) was added in portions and the 25 ice-bath
rﬁeldﬂ\ﬂ@(g. The tenperature rose rapidly to 30 C, after
whi ch the reaction

tetrahydroquinoline

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
ice-bath removed. The temperature rose rapidly to 30 °C, after which the reaction
mixture was allowed to cool down to room temperature. The excess of zinc was
removed by filtration and to the filtrate was added CHxCl, and a saturated aqueous
solution of Na;CO;. The organic layer was separated, dried over MgSOs, filtered and
concentrated in vacuo. The product was used crude in the next step.

Yield: 10.9 g.
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conmpound was purified by preparative HPLC
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= n (method 1). Exarrple245
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elslu&@&l usi¥g Bdpthine/ 4yl acamnte Y60 ES0/1 ([J/M)l-ad]the chuet21. 4 HPLC
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Y1e1d 444 mg, MS-ESI: [M+H]" =521.4

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 A-trimethyl-1,2.3 4-tetrahydro-quinolin-6-yl]-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 eluent.

Yield: 1.0 g. MS-ESI: [M+H]" = 580.2; HPLC: R, = 18.90 min (method 2).
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General procedure D: A solution of the compound described in example 5a (50 mg)

25 in CH,Cl; (4 ml) was cooled to ~78 °C, under an atmosphere of N». Boron tribromide
(28 pl) was added dropwise and afier complete addition, the reaction mixture 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 (MgSOs;) and
concentrated in vacuo. The title compound was purified by preparative HPLC (method

30 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),
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reaction mixture was allodkd to slowy warmto room

tenperature. The reaction was quenched with water and
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tetrahydro qui nol i n-6-yl]-3,5-dichl oro benzam de
Adixempleig t o general procedure D, the conpound

d83&fidrd Giibphdhe 2%a1HBK cGéhd 511 )Sm@(ﬁowi-ﬁ&hﬁﬂ-ﬂﬁ_hhbthoxv-
bmﬁ (99 Ll SHESIE fA ). The title

c ted by preparative HPLC. (et hod
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[ | acBsiihy bodgeRrbll ot dute B9 tH3 @¥ipdimd destiitiel G yxample 1e (800 mg)
was acylated with 5-chlorothiophene-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

25 on silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent.

Yield: 1.0 g

(b). 5-Chloro-thiophene-2-carboxylic acid [1-acetyl-5-hydroxy-7-methoxy-4-(4-

30 According to general procedure D, the compound described in example 7a (200 mg)
was treated with boron tribromide (350 pl) in CH,Cl, (25 ml) but in this case the
temperature was not allowed to exceed —30 °C. The title compound was purified by
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According to general procedure D, the compound described in example 4 (400 mg) was

25 treated with boron tribromide (800 pl) in CH,ClL (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 using
heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent.

Yield: 50 mg; MS-ESI: [M+H]" = 551.4; HPLC: R, = 27.58 min (method 2).
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amide ati ve HPLC (et hod A).

| | . 7.4 : L—I\rﬂ% 5{ en' 5244-m.'ﬁﬂh -1&4Tetra-
hydroquinolin-6-yl]-3,5-dimethyl-benzami Ee‘ L ’Itg

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.

25 Yield:1.18 g

tetrahydro-quinolin-6-yl]-3,5-dimethyl-benzamide

According to general procedure D, the compound described in example 132 (300 mg)
30 was treated with boron tribromide (513 pl) in CH,Cl, (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).
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(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 ml)
25 was cooled to 0 °C. FmocCl (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 CHoCly (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 filtration
30 and dried in vacuo to give the title compound.

Yield: 6.32 g; MS-ESI: [M+H]" = 391.2
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(d). (1-Acetyl-7-methoxy-2,2.4-trimethyl-1,2-dihydroquinolin-6-yl)-carbamic acid 9H-

25 fluoren-9-ylmethyl ester

To a solution of the compound described in example 15¢ (4.24 g) in pyridine (25 ml)
and CH,Cl, (25 ml) was added a small amount of DMAP (ca 20 mg). Acetyl chloride
(2.0 ml) in CH,Cl, (20 ml) was slowly added. After complete addition the mixture was
diluted with CH,Cl; (ca 100 ml) and washed with water (3x100 ml), 0.1 M aq HCl

30 (3x100 ml), 0.5 M aq HCI (1x100 ml) and brine (1x100 ml). The organic layer was
dried (MgS0O,) and concentrated in vacuo. The title compound was obtained by
chromatography on silicagel using heptane/ethyl acetate = 9/1 => 7/3 (v/v) as the
eluent.



9-yl methyl ester A mxture of the conpound descri bed
in exanple 15b (4.45 g), 12 (157 ng), MSO4 (7.4 9),
wdad2a0e056780t vyl cat echol (61 ng) and acetone (ca BSODEP10)3/051025
was heated at reflux for 5 h. The MgSO4 was renoved
by filtration and the filtrate was concentrated in
vacuo. 20 The title conpound was obtai ned by
chr omat ogr aphy on silicageP®usi ng hept ane/ et hyl
acetate = 9/1 => 7/3 (v/v) as the eluent. Yield: 4.24
gYiclds$.91¢1- Acet yl - 7- nmet hoxy-2 2
4-trimethyl -1, 2-di hydroqui noli n-6-Y)-carbamc acid 9H
25 fluoren-9-ylmeth, |l ester To a solution of the
C QY oAGE1-8amblaéthdx-200piialethyll Re dihddraddhinglind N pyri di ne
(25 m) and CH2CL2 (25 m) was added a smal| ano
oPipeidige (8.8 anlpwesipgded i salytion ofithe egrepound desqpibeg in emnple isd
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6y hppstate 5/ qee OOrﬂ)andbrlne(lx
18artbp.g The organic layer was dried (MgSH4) and

concentrated in vacuo. The title conpound was obt ai ned
by chronatography on silicagel using heptane/ethyl
)
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Yield: 3.1 g.

25 (g). Biphenyl-4-carboxylic acid (1-acetyl-7-hydroxy-2,2.4-trimethyl-4-phenyl-1,2.3.4~
tetrahydroquinolin-6-yl)-amide

General procedure G: To a solution of the compound described in example 15f (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

30 (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 organic layer was
washed with HyO (2x150 ml) and brine (1x150 ml), dried (MgSO;) and concentrated
in vacuo to yield the product that was used without further purification.



15 portion of 4-biphenylcarbonyl chloride (2.0 g) was
added. Stirring was continued for 30 mn, after which
W0 bh@4085:8d | on mi xture was concentrated i n vacupCT/EPm03/051025
residue was taken up in ethyl acetate (ca 100 m) and
washed with saturated ag NaHCO3 (100 ml), | M aq HC

(3X100 mM) and brine (100 rH) The organic | ayer was

dried (MySO4) and concertt’ated in vacuo. To the

resi due was added CH2Cl 2 (ca 50 m) and the solids

wéield: 29grenoved by filtration and di scarded. The

filtrate was concentrated in vacuo and the title

conmpound was obtained by chromat ography on silicagel
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150 m) gg%l b?lgne (1 gmgrm) dried (MgSO4) and
concentrated in vacuo to yield the product that was
uE&!nlﬂﬂﬁnout furt her purification. WD 2004/ 056780
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25 ( (255 mg) in DMF (2 ml). The title compound was purified by crystallization from
CH;CN.

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




Exanpl e 16 Bi phenyl -4-carboxylic acid
(1-acetyl -7-di net hyl car banoyl nmet hoxy-2. 2, 4-trinmethvl -4
wo 23/0pd1enyl - 1 2 3 4-tetrahydro-qui nol i n-6-yl PCHRPZO3/051025
According to general procedure H, the conpound
described in exanple 159 (79 ng) was alkylated with
2-chl oro-N, N-di net hyl acetam de (23 ng) and Cs2CO3 (255
ng) in DVF (2 m). The t1¢%e compound was purified by
crystallization fromCH3CN. Yield: 15 ng; Ms-ESI:
[ Msamiple 88 500. 6; HPLC. Rt = 23.58 nin (nethod 5). 20
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mYE‘elc{. %h@?ﬁcﬁs&m, MS-ESI: [M+H]" = 596.4; HPLC: R;= 17.09 min (method 6).

Example 21
Biphenyl-4-carboxylic acid [1-acetyl-7-(2-dimethylamino-ethoxy)-2,2.4-trimethyl-4-
henyl-1.2.3.4-tetrahydro-quinolin-6-yl]-amide

25 According to general procedure H, the compound described in example 15g (79 mg)
was alkylated with 2-dimethylaminoethylchloride hydrochloride (27 mg) and Cs2CO3
(255 mg) in DMF (2 ml). The title compound was purified by crystallization from
CH;CN.

Yield: 55 mg (HCl salt); MS-ESL: [M+H]" = 576.6; HPLC: Ry = 14.94 min (method 5).



15 Exanpl e 20 Bi phenyl -4-carboxylic acid Fl -acetyl-2 2
4-tri met hyl - 4- phenyl -7-(p)ridin-4-

wQ bompbosx! - 1. 2, 3, 4-t et r ahydr o- qui nol i n- 6-yl ] - BEA/ER2003/051025
According to general procedure H, the conpound
described in exanple 15g (79 ng) was al kylated with
4-pi colyl chloride hydrochlorlde (31 ng) and Cs2COB
(255 ng) in 20 DMF (2 m):3%he title conpound was
purified by crystallization from CH3CN Yield: 31 ny
(POmple?2); MS-ESI: [MrH + = 596.4; HPLC. Rt = 17.09
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EXaspple2®¥2 Bi phenyl - 4-carboxylic acid
( M;%%ﬁﬂeuﬂamﬁmanwd MES- NN036¥ty6- RbifichyliAAGaEHOMYT)- b
10 f Benv]hygﬁﬁ-t%uvc Al @103 g GiRE ding to
genergﬁ“ﬁr ceduie H, € compound o ped i n exanpl e
15@0&3& {¥0generfl pl&Bdide Hyhﬁtceﬁpomd Bescriteh ineampkt18gi(Themg)
laggdq% u{ezé ) hcI a&d%/-%m ﬂ'éjo;)c)amldgr[ﬁo ﬁﬂgj el

C o rr‘p (%gf] ar at w&s D lﬁ%g‘%y F&repar%%we

2@{Patz(m¢théci(met hod 5). Exanpl e 23

s Sl SRR, B Bl b pincertnt oy
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According to general procedure F, the compound described in example 15¢ (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.

25 Yield: 13 ¢

3.5-dibromo-benzamide

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



1s Yield: 52.4 ng; MS-ESI: [MtH + = 675.6; HPLC. Rt =
22.31 mn (nmethod 5). Exanple 24 Furan-2-carboxylic
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A cording to general procedure F, the conmpound
iEE i n exanple 15e (1.0 g) was acylated with
3 5-di bromobenzoyl chloride (1.72 g) in toluene (9 nl)
and pyrl d| ne (1 m). The t|t| e corrpound was obt ai ned

AGRL. €23 Al %ﬁm&lﬁl-’f-ﬂ%st@xl vent. 25 Yield: 1.3 g
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M BuathpR 26f the conmpound described in exanple 24b (100
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ider ermi ned. Wat er was added and the
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ph\%lﬁﬁeﬁtﬁﬁfhlwaéer 4"&1? b?ﬂ% nﬁla })é}ﬂféyl%?'eﬂzwgs s‘«l:pfgr{ttecr%ed (MgS0O4) and
6 cwqen@teé I va51 rhBe B‘Eﬁez%‘ﬁﬁh{ﬁbw@éﬂ‘éﬁ‘ u in HsEN e bmp).anda few
20 mi dedps o€ TBA wene adsledrfilitaling @feavagd efithe mere mayltpdrieaniitbh Thd Ge

rTQ:))mpound was purified by preparative HPLC (method A).

Yield: 17 mg (TFA salt); MS-ESI: [M+H]" = 630.2; HPLC: R, = 15.6 min (method 2).

Example 26

25 tetrahydro-quinolin-7-yloxy]-ethyl}-carbamic acid fert-butyl ester

(a). N-(1-Acetyl-7-methoxy-2.2 4-trimethyl-1.2- d1hvdroqu1nohn- -y1)-3,5-dimethyl-
benzamide

According to general procedure F, the compound described in example 15¢ (1.0 g) was
acylated with 3,5-dimethylbenzoyl chloride (0.97 g) in toluene (9 ml) and pyridine (1

30 ml). The title compound was obtained by chromatography on silicagel using
heptane/ethyl acetate = 8/2 (v/v) as the eluent.

Yield: 1.1g



15 tert-butyl N (2-hydroxyethyl)carbamate (29 ny),

DtBAD (79 ng), DIPEA (60 |I) and an excess of pol yner
whowatsd786 phenyl phosphi ne in CH2C12 (5 m ) wasPGI/EP20831051025

at room tenperature until no starting materi al

remai ned. The reaction m xture was filtered and

washed with water and brine. The organic |ayer was

separated, dried (MySO4) afid- concentrated in vacuo.

The crude product was taken up in CH3CN (ca 1 m) and

a few 20 drops of TFA were added facilitating cl eavage
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benzam de According to general procedure F, the
conpound described in exanple 15e (1.0 g) Fﬁs

10 QeHERSo L SndEh Y- 10398k o ti
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and an excess of polymer bound triphenylphosphine in CH2Cl; (5 mi). The title product
was purified by preparative HPLC (method A), followed by lyophilization.

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

25 Example 28
N-[1-Acetyl-2.2.4-trimethyl-4-phenyl-7-(pyridin-4-ylmethoxy)-1.2.3.4-tetrahydro-
uinolin-6-y1]-3.5-dichloro-benzamide

30 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



In this case the the tert-butyl carbamate was not
cl eaved, affording the title product after 15
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38 ng; MS-ESI: [MtH + = 600.4; HPLC. Rt = 33.1 min
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20 Example 29
N-[1-Acetyl-2,2 4-trimethyl-4-phenyl-7-(2-pyrrolidin-1-yl-ethoxy)-1,2,3 4-tetrahydro-
quinolin-6-y1]-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 pl) in CH2Cl (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 (MgSO,) and
concentrated in vacuo. Purification by means of preparative HPLC, followed by
lyophilization gave the title compound as the corresponding TFA salt.




According to general procedure H, the conpound

described in exanple 28b (100 ng) 15 was al kyl at ed
wadaoh/og6780 col yl chl ori de hydrochl ori de (36 ng)PErNEP2003/051025

Cs2CO3 (255 ng) in a mxture of DMF (1 m) and CH2Cl12

(4 mM). The tile conmpound was obtained as the

correspondi ng TEA salt after preparative HPLC (nethod

A), followed by Iyophiliz&ion. Yield: 35 rrg (TEA

salt); MS-ESI: [)I\/H—|]+ = 588.4; HPLC Rt =

(Yiekiht9d nf2) (TFA 3@DEMEHST: EMPH] 14 354.4,4805G) R 2 1%2 min (method 2).

4-trimethyl - 4-phenyl - 7- (2-nyrrohdin-1-yl -ethoxy)-1 2

& hydr o- gui nolin-6-yl 1-3 5-di nmet hyl - benzam de
éﬁn}rpaelgogr ocedure J A m xture of t he ouml
/ ’ (5-methylvispagyol-3eylmetho enyl-1,2.3.4-

-"hlorlde (41 ng) and

DI PEA 77I 5 5
S A g@emhmo?eﬁff]ﬁﬂ% orgipd g8 ok pimp® 2o o0 2
Vrbsealkylatesl vaﬂdehIommdthylhénmlvghwpwlay?@rmﬁ)@gd DIREA Qt7d@) in
\A@ﬁmp(svm) hpuifitafien byl of MyfRiive AIMLC (emthod n),r fallertdiby
}#inohzatap%ﬁ}é tﬁg&ﬁeﬁcgfnpé{mgeans of preparative HPLC,

zation gave the title conmpound as
t Yﬁldwr ﬂh@smmsl ng+ﬁF_Ae 552,14 HPIMOR 20913 DEa#EShod 2).
PCT/ EP2003/ 051025 -43 Yield: 104 ng (TFA salt);
M5- ESL: | MtH] + = 554, 4; HPLC Rt = 15.2 mn (nethod
10 pExample 3hp| e 30 I\I-[l Acetyl
4NtruAn‘étt/1chz-dz -224-mmeth 1-4-phenyl-1.2,3 4-tetrahydro-

gﬂm QL %&,i&_ﬁﬂ&ﬂﬁéﬁlﬁnﬁd@, F@hﬂ(ﬂwﬁ) tAfldoro-acetic acid

t et rahhydro-aui nol i n-6-y 5-di met hyl - benzani de 5
Adcardiigig gererd ereedire o thscennevad describved it SxAmplaAsd (100 mg)
deagHliaash with SNadEBhfandBbbiylRrioahydnabloadew? aigpahdDIPEA

L

pif ‘H?dalty lwhﬂmen @W@t@?&ﬂleﬁﬁmp ?Sé‘iﬁéﬂr

I | Ll URG= 159 BinQmetidd

Né‘i’e%gfté b?%&lq%&’gsﬁ ﬁ\@ﬂg 5565 QPR 1%\@” (S%a? fidd 70;
io Exanmple 31 N [1 Acetyl 7- (2 det hyl am no-e

OEyﬁnﬂezz4 trinmethyl-4-phenyl-1 2 3 4-tetrahydro-

9?”: @I%%t(}r-fz chert'rlﬁectégg [ Z or €i|§i74 t %ﬁ%ener g:mgt? o.cderg]-ur e
20 M%@%&%@g@ﬁ%ﬁr&ml e 26b (100 nmy) was
. PR i

yl at g
h%ro Of,|

ﬁmmo-benze

According to general procedure 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

25 pyridine (1 ml). The title compound was obtained by chromatography on silicagel
using heptane/ethyl acetate = 8/2 (v/v) as the eluent.



15 (77 91) in CHC12 (5 m). Purification by nmeans of
preparative HPLC (nethod A), followed by

wo ywplosd78zat i on gave the title conmpound as it SPCT/EP2003/051025
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corresponding TFA salt. Yield: 43 ng (TFA salt);

MB- ESI : [N%Fﬂ+ = 556.4; HPLC. Rt =15.2 min (nethod 2).
Exanple 32 N [I Acetyl-2 2 4-trimethyl-4-phenyl -
pyridi n-4-yl met hoxyl -1, 2,31 49 - tetrahydro- 20

gui nol i n-6-yl | -5-bronp- 2- net hyl am no- benzam de (a).
NYield: JSang/| - 7- met hoxy-2 2 4-tri met hyl -

2-di hyddr oqui nol i n- 6-vl) - 5- br ono- 2-

nmet hyl am no- benzam de According to general procedure

Feb).t Fg1-208, br 3@ 200 4-tiawthi 1hm-| By T; s | hI
; F% % met hyl am no- enzoy c or| e
}élto meth Osér.f%SgM)and 25 pyridine (1 m).
Thecotdntg 16 garrp pmmﬂum thrhtompmmd deseribddrio exantplpr 32 1{5950mg)
Sh:hé &i?:g@'mth l;lﬁd: ;’} téJT ) 1§ e pfodtictHbired A3 uRd
t%gg% 004 056780 PCT/ EP2003/ 051025 - 44-

hly(ej¢ @gz;e%gl -7- hydr oxy-2,2,4-trimethvl -4-phenyl-1.2.3.4
-tetrahydroqui noliin-6-yl)-
5- brorm 2- met hyl am no- benzam de 5 According to general

pr e ree ] i i .ce(& ) _%qd ldeacr?b(g.d!l @ ex:a{rﬁ)ggt?%ﬁl dro-

: QIOMP dNANY A DA S used w t hout
N?iFt h ! t?u“ i C?otclecpure HYihg (gmp uﬂgd?degfg’lb"e@ m(&hple 32b (44 mg)

45 w%thm wﬁ@ﬂ(c&wapmhwmmmmfsﬁ (ca 100 mg)
4 int sprhie@teyod DMF (1 ml) and CH,Cl, (4 ml). The tile compound was obtained as the
g UérfésﬂohanérB’A Laanby Iﬂéﬂafaavémiﬂwdméfﬁbma benzami de

According to general procedure H, the conpound
d¥ebd: i Hog (TRA il wm—esrswruaa 62%; HPRESR iz 18yl rainénjethwd 3).
4- pi col yl chI ori de hydrochloride (15 ng) and Cs2CO3

a I%] inamxture of DMF (1 m) and CH2Cl12 (4
n‘ﬁf % t| | e corrpound was obt ai ned as the 15

BLVH@)Ldﬂlmoﬂaﬁ6ﬁDa@_dEA sal t): NG, ES| - [M+H]+ ~ 620, 4
HPLC. 2Rt =18.1 mn_ (nethod 2) b Exanpl e 33
; MCnmle (4 gyDJ .4._.'_' ! I

F(Pﬂ- h A '3"ﬂ,_l0ll gster_ o 2
il 5 E‘X/' Boc-lhigfﬂ%}r{}lgn]ed%&e {15 01, MgSO (216 g), 4-ert-butyloateckol

(1.8 g) and 1odme (4.7 g) in anherous acetone (600 ml) was refluxed for 20 h. The
MgSO; was removed by filtration and the filtrate 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-trimethyl-1,2-dihydroguinolin-6-yl)-carbamic acid fer¢-butyl ester

A solution of the compound described in example 33a (41 g) in pyridine (200 ml) and
CH,C}, (200 ml) was cooled to 0 °C. Acetyl chloride (21 ml) in CH2Cl, (50 ml) was
added dropwise. After complete addition the mixture was stirred for 3 h at room



20 (a). (2 2 4-Trinmethyl -
2-di hyddroqui nolin-6-yl)-carbam c acid tert-butyl

W@ ga0a056¢480mi xt ure of N-Boc- 1, 4- phenyl enedi am neP(T7EPIP3/051025
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MySO4 (216 g), 4-tert-butylcatechol (1.8 g) and
iodine (4.7 g) in anhydrous acetone (600 m) was
refluxed for 20 h. The l\/gSO4 was renoved by
filtration and the filtrat#>was concentrated in vacuo
The residue was chromato Fhed on a short pl u?
stemperatiel Ethyli agefath é%)l)e@néH@‘g ) weeorddedoand tho gregyiolayer/wag
a§e paried, atieteMgS00) @i \t@cédueteqlm irodbt TiRtitl cbnﬁpclmd Orad obtained
ﬂm!f etyl-2 2 4-trinethyl-

‘% ?%t(lchll%o%gthnyl j-carbami c acid tert-butyl ester
AYm.BHgon of the conpound descri bed in exanple 33a
(41 g) in pyridine (200 m) and 30 CH2C12 (200 m)
was cooled to O C. Acetyl chloride (21 m) in CH2Cl2
(EeS% 174 ety VB G R SO QNI S Bhen il 1L £1 468 Endfidi tion
the mxture was stirre or at room 4/ 056780
P&ddobdiip00 Fbfikel PRivedurelS, the ngapoatdidescribEd mydxample 33 63(32g)

1%@%@%&3@@) 4(\}\@f P ekRSShe ] mgn ﬁ{l@r @cﬂlbtcwisap{ﬁﬁed\@?
h%swi%&ﬁ% N%a%%%%{m D §RERL 2100 ab fhe LREHO.

fmgg,hgl acetate. Yield: 23 g. 5 (c).

1- Acetyl -6-amino-2 2 4-trimethvl _4 phenyl -

3. 4-tetrahydroqui noI i ne Accor di ng to general procedure
e 33 (3], as

Mammwzuf | ed. " by 7 chr omat ogr aphy on si | i cagel
ugyr@%le Rgg tngg éfegdﬁ%i d 0%% %ﬁ%eof_ thei éo%lpélﬂdvd)escﬂﬁedtﬂ %xa%pllleeﬁgc
4% Snis TRY (300 laﬁ%fil elff’%ﬂt?}lg@li‘@fer% FoResiiOnGt £ 5olgtion of
aFiectl 2ET g)JI in BHF [(108r ) ywWasmtided | drepsiseran@Paftercthen ed(ﬁtﬁmztwas
"hané @Qﬂ&ge 33% {8 irre@for 1 h @ Yosth teipEra] mu&ﬁﬁﬁﬁﬂmﬁ
i X
- B AR s il S Lagb ) e 0 S0P af oty 400 o e
Fadsledi The orgaric lyer; wps Feaerated gy msyewgh Q3 YEHC H@é{%%‘é HQq
afs0e ml} daé baati(500 ml), fotllswedby rdpliret (MBSO and sdnoenerativesn vacuo.

S frhd fr6ehot vis uded Withbut R SuBRBRbAN idhext kR, T €aCLI ON
m xt'ure was concentrated in vacuo and ethyl acetate

(S:a3y and 0.3 Maqg HO (500 mM) were added. The
organi c | ayer was separated and washed with 0.3 M HC
(2x500 m), H20

(e) 1-Acetyl-2.2 4-trimethyl-7-nitro-4-

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 CH>Cl>
(ﬁ30 ml). The reaction mixture was stirred until full conversion of starting material
after which H,O (150 ml) was added. The aqueous layer was separated and extracted
with CH,Cl, (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. Methanol (ca 200 ml) was added and the CH,;Cl, was carefully removed in



20 (500 m) and brine (500 m), followed by drying
(MgS™4) and concentration in vacuo. The product was
was@d/osd7shout further purification in the nextPGI/EP2003/051025
Yield: 43 g (e) (1-Acetyl-
4-trimethyl-7-nitro-4-phenyl |,2 3
4-t etrahydroqui nolin-6-yl)- 25 carbaniic acid
9-fl uorenyhnethyl ester Fuf®ng nitric acid (3.07 nl)
was added dropwi se over a period of 10 min to a
nvackasagier wificht the mixsarp oan allaresd do pavecetirpone SepgreBTe3Bgshs
OThetightaeRbv &yl Weré 28Rcted By filfatichriRidldRied (D) vacudhe
reaction m xture was stirred until full conversion of
sVighkt 2hyemat erial after which H20 (150 m) was added.
The aqueous | ayer was separated and extracted 30 with
CH2C12 (150 nl). The conblned organlc Iayers ver e

5 ] . ) =1 aval’ QOO T /19
& y|ng over NgSO4 and
m§§ g A g%gQﬁ?&E 200 m) was added and the
CHZ&Bikﬂngmagexfewl piocddute B, theooregbundided@ibRd DAx8E0T 31 (20 g) was
Wa Jéiﬁ’l &,912@5 g7 48 a¥eRE HAd (F0TrhIpm THE @8 660781, Ntb Kive R
S

m t enper ature overni ght.
Tﬁ@dﬁ? ﬁ%ﬁwﬁﬁﬁ?gﬁwgﬁ@ ?a?%sﬂ%re col l ected by
lofqhgigi%on and dried (MySH) in vacuo. Yield: 29.3 g.
s (fl. (1 Acettl7-amino-2 2 4-trinmethyl-4-phenyl-1 2 3
4-tetrahydroqui nolin-6-vl)- carbamc acid

9-1l est Accar di e
2 RS 0. 3585
nic, agi¢Qr fluorenylmetbyl et 5 o) and acetic acid (20 n)
in THE (ca 600 n1) to give the product which was
used crude in the next step. io Yield: 21 g (g) (1

15 Z}Qt%tat)qhenzs shintih lof ﬁii@nﬂl@eh?de’z(l34 A4, Biml) vad adkiep e @ yolutionDf the
elra (6] C
c?q)%)gn { g&}ldh{ﬁl Iziaﬂxg? 33f % g@fﬂ: %alg gg7 ml) and tsi?dlum
fGY*\‘i‘ﬁb"&é‘H%‘H’é 37)oj ‘%ﬁﬂ@“‘ﬂi( %’8@&” "R g(?flu PO 0
t heactionang the rﬁoimatmx:qf iatyehife precipifesarpin @dditignal apgough of Mgl yes
aGidid (tolﬁcmtam atm:@d ARaditiie f&yﬁnﬁhpme b;edlbitaiewéschﬂlegéd Byn
20 TR0 z!md flh Wich: fl\g ?ﬁbﬁfb Qﬁl){ aﬁe fitRatd Yafpen E&hﬁated

<

r &3¢t T on an I on rec

L RIEP GPRAS SeliomHETR VPR c@aﬁ%fbeﬁhg ﬁoglhﬁ%f*f oy, weit

s trécrysialliged fédnt €HGl/Me@H tggifethe Q@elhylnt,ed campowideci pi t at e

was collected by 20 filtration and washed with
B = 1/1 (v/iv). The filtrate was partly

concentrat ed

25 (h). i dimethylamino-2,2 4-trimethyl-4-phenyl-1.2.3 4-tetrahydro-

Piperidine (7.7 ml) was added to a solution of the compound described in example 33g
(4.5 g) in CHxCl, (70 mi). After 24 h, the reaction mixture was diluted with CH;Cl
(100 ml) and washed with 0.5 M aq HC1 (2x150 ml), water (100 mI) and brine (1 ml).
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.



to give nore solid material which was al so coll ected.
The conbi ned solids were recrystallized from
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title conpqund. was .purijfie

9.7 g 25 (h). 1-Acetyl-6-Am no-7-di nmethvlam no-2 2
4-trimeth phenyl -1, 2, 3, 4-tetrahydro- quinoline
Piperidine (7.7 n1) was added to a solution of the
conpound described in exanfife 33g (4.5 g) in CH2Cl12
(70 n1) A¢Hfr 24 h the reactlon n1xtu5e was dll%ted

(22350, e&droma[n-ﬂ-ﬂg&nﬁb)and brine (1 m). 30 The

organic |ayer was drie and di uted t
v Figthylaraine F5pD and Zﬂ%ﬁogl chiqrige 1(2 S WereAddest top e ‘l"i°P|°g
C oomyspuidt ddscribed 3n Sxamgler3h (%66 mgs mACHAE: fQmihand the resulting

5T ?fﬁﬁﬁﬂe% sti¥d %@DM%’%@%&%%&E&%Q&%@E&&Z&mﬁW Thd Jitle
 FECaueg 5L RRI bRy o s i Pty 5
31@=t>é’e’ &) ayte @Justhol i n- 6-yl -anide Triethyl am ne

1e1%I o1 %ﬁds{-géloéﬁﬂﬁg]-%dﬂ 68%71{':) VD nin ARAIRA 2.0 2@

oun cri I n exanple '33h
(96 6 mg) in CH2C12 (10 M) and the resulting 5
nmiEkhmple 3das stirred until full conversion of starting
DAL il ASne 2L BlN A aliA® (1-hdetyR7 hRhoIE 4 Brskdiityi-2.d
my;‘h?f%rv th%m Ny Qn .Sla 1 ept ane/ et hyl
adhenykp2.d.4-t e the eluent. Yield: 5.5
cc&@ngg gen&rM'ﬂfacédme A48e dompoitiddesdibedtin 2anEe 3BhI(96.6 mg)

(nmeth

5 ‘Wéta Zdzmtl%) -ﬁne t%o %%n l gcaﬂroxghc acid (39 1 mg), HATU (157 mg)
(Eob b - G hinn Gl (10 20 T Weearmypnd vas, G
2 peepdratietHAI0/(ehethod/B). nol i N- 6-yl -am de According to

OSBRSS el o

5- net hyl t hi ophene- 2-carboxylic acid (39.1 ng), HATU
( J3dmp)3s and DI PEA (239 1) in CHCI2 (10 m). The

D

=< ) 7]
Exanpl e 35

Y car l.ic '— '
(1A 3%’/% o &enafefm%mm fis S compound described ‘Iﬁ{/ﬁx‘“ﬂpl%:“h opsm
2 V@SzﬁC}ﬂ@Qd‘ mﬂy@-lbtphwlcpp@px,yhc @cmy (54 Amg)dHA 157 mg) and DIP A
(239 pl) in CH,Cl, (10 ml). The title compound was purified by preparative HPLC

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

Example 36

N-(1-Acetyl-7-dimethylamino-2,2.4-trimethyl-4-phenyl-1.2.3 4-tetrahydro-quinolin-6-
yl)-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
ul) in CH,Cl (10 ml). The title compound was purified by crystallization from
CH,ClL/CH3CN.




20 According to general procedure A, the conpound
described in exanple 33h (96.6 ng) was acylated with

wa2iphesy| car boxylic acid (54.4 ng), HATU ( 158CTgP20831051025

locazlﬁ%méﬁﬁgo n1)HATU (224 ng) and DIPEA (400 |) in

DIPEA (239 1) in CHC12 (10 m). The title conpound
was purified by preparative HPLC (nethod B). Yield:
31.5 ng; MS-ESI: [MHH + = 532.4; HPLC. Rt = 24.92 min
(method 2). 25 Exarrpl e 36 11

Acet.yl -7-d th 0-2,2 4-trinethyl henyl -1.2 3
2t DS RO 5143 YrbColln 2w B e
Accordi ng to general procedure A, the conpound
desamplead i n exanple 33h (96.6 ng) was acyl ated with

?E)i Y I b%en Qi G .G.*r‘ 77- tz --.. 2 ul.iu l-fqlen 1-
e— yew-guinelin-6-yhramidecr yst gl | i zation from

0 /
RS GO0 5 TSI 3
o-wasg §6ylated Myﬁleben ecarbpxylie a¢id (138 pl), HATU (224 mg) and DIPEA
C,)(«&,QOGQ)ethfh@ba(ﬂQm&)le‘hq:tlt@mompound was purified by chromatography on

( Jsmasget Yéing ie;ﬂéﬂ&kﬂlbwca&b B8Q 02>/ P \a) bd'P& fdnt. 4- pheny| -
4-tetrahydro-quinolin-6-yl)-amde 5 According to
géﬁ@ﬂ An8 p’gdﬂ‘éxﬁéi[ : QMVAH] ﬁ\‘@sébmr?d da8tminfedthphlexanpl e

33h (137 ng) was acylated with cycl opentanecarboxylic

. The t|tIe conpound was purlfled by

aq@MO» 0/1 (v/v) astheel uent Y| eI d 148
: [MHHl + = 448.4; HPLC. Rt = 12.93

?%’F‘H g B g_ener?L r@%ﬁethg 8ompound described in example 33h (137 mg)

N-w(ad agddadadywith7isehutyeit lagil §1iona), BAXU (224 mg) and DIPEA (400 pl) in

15 4-CHCH R0y, The ﬁﬂb%%ﬂpo&dgvag{nﬂ‘ﬂ‘fe@tﬁ O kY HPdilicApdd usmg

y eneral procCedure A
lh%%oung‘yloa%ép?;trg b@ggod/pé'/vgn%ﬁ%eg (137 ng) was
acHidl@ 48 chgyWISIEST:- V- Y+ 422 4BPDC(E, £0.99 hin (bW 1§.224 ny)
and DIPEA (400 |) in 15 CH2C12 (10 ml). The title

corrpound was purified by chromatography on silicagel
usPAgPleRR nt ane/ et hyl acetate = 1/0 => 0/1 (v/v) as the

elFuan®-catbellid: 4dd no (1-MetyESifurad-Myichriborglathdhid. 22 4-trifdhefliv]- IR

20 = pRen91 58 A-t4tf AR} A indlkn-6-y1)-amide

25

To solution of the compound described in example 33f (150 mg) and triethylamine (43
pl) in CH2Cl, (1 ml) was added 2-furoyl chloride (30 pl). After complete consumption
of starting material, 1 M aqueous HCl was added, the organic layer was separated
followed by the addition of piperidine (1 ml) and the resulting mixture was stirred
overnight. The reaction mixture was washed with 1 M aqueous HCI, the organic layer
separated, dried (MgSO,) and concentrated in 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-ESI: [M+H]" = 512.4; HPLC: R, = 19.92 min (method 2).



Exanpl e 39 Furan-2-carboxylic acid
(1-acetyl-7-furan-2-yl carbonvl am no-2,2,4-trimethvl -4-
wQ@ooophsiTgd - 1. 2, 3, 4-t et rahydr oqui nol i n-6-yl - anPCEER®03/051025

sol ution of the conmpound described in exanple 33f (150
ng) and triethylamne (43 pl) in CH2C12 (1 m) was
added 2-furoyl chloride (30 I) After conplete
consunption of starting eter | al, 1 Maqueous HClL was
added, the organic layer was separated followed by

t HExample 40 on of piperidine (1 m) and the resulting

M SxWMeithl-thiashefid-2-taray@RS OV edidi 0 hi(1-acktyd2.0@atinetbyl-aphehy7e

o dli"éﬂbtrgh | RRHRRALS- .aet e organic Tayer
separ at e rie %% an concentrat ed in vacuo.
THe). titl e comdetut 4-irig S —

5S 1ttt AH@Juind BeN J hept ane/ et hyI acet ate = 1/ 0 => 0/1
(vliv) as the eluent, followed by preparative HPLC

( rzanieadl proceduye K do a jgtgxtnlg of fe-cpspound figspffbed in Sample;33f (750
HFH;Q acBlic aeidk(95394), Sddiung %ﬁdb@ﬂ)h?&nde Vi85 %%@ﬂﬂ(ﬂﬁ@dﬁ @10 ml) was
h@&(i) ﬁg §94 2 ). Th La%/aél 9{ 18 h Wa er as added

él G ar Ic acl 1.3 fery
HeTorgioHP s saleed iy v%a%areflpéa & by CELCh
10q L(il(hml); mpegdtpb (l-lalbrwd@d(ie@ and the Agseltiyg mBtwsawvascti@ed for 18 h. The
2 réacﬁdiﬂ wRtuRY WashwasReWittr I'MPdq@s BI0L, A okganit, 18yeft was Separated

oot L0 e A s SSBES e

acetl c acid (953 ), sodium cyanoborohydride (135 ng)

and MeCH (10 m) vvas added propl onal dehyde
THB: mids hyl-thiophene-2- W ac RV

preC| tate \aS tken u |n CH2CIZ 10 (10 m
A58 ey Aaﬁla

EFPegePi rqceqie Sempgypd f‘?ﬁ%“tﬁe%%x@%‘@ 43 (109, me)
vvams stylatedowitl &rmeﬂﬁlthoph'fm-carb;mhq il (DA tog)cHARY (Wa mejl
vvnahén DIPBA B@%Sml'@ﬁzcﬁ RE) 1P arHe CtitleAYfHipodYRIS wa P fdae sy

erglla ‘%tfﬁq‘dagdﬁr %vm Al vol unme of 50 m. This solution

s use reactions. (b).

20 5-WEE:hBI3nhgd) MIIESTNBA-2H] C-andus HPLC: RGH 33.96 min (method 2).
(1 acetyl 2,2,4-trimeth 1-4 phenyl-7- 15

%aam no-1. 2, 3, 4: ! Lt rahydr o- qui nol i n-6-yl)- am de
to general procedure A, the corrpound

t i@l e conpound 1y
25 tetrahydroquinoline

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

30 (b). Biphenyl-4-carboxylic acid (1-acetyl-7-ethylamino-2,2 4-trimethyl-4-phenyl-
1.2,3.4-tetrahydro-quinolin-6-yl)-amide




preparative BPLC and |yophilized. 20 Yield: 18.3 ny;

M5-ESI: [MHH + = 490.4; HPLC. Rt = 23.96 mn (nethod
wWQ2004/056v8mpl e 41 Bi phenyl - 4-carboxylic acid  PCT/EP2003/051025

(1-acetyl -7-ethyl am no- 2, 2, 4-tri net hyl - 4- phenyl -

3,4--amde tetrahydro-quinolin-6-yl (a).

1- Acet 3l - 6- am no- 7- et hyl am g(? 2,2,4-trinmethyl -4-phenyl

-1 2 3, 4- 25 t et rahydroqui nof i ne Accordi ng to general

ure t C d described .in.ex
B55ie To Ginetel rpliR U P Rgag Aeertraiy HEmpled13 (109 me)
anﬁaScﬂeqdated with é&lprhaqbp!p'ép Md 4 mg)nﬁ)ﬁTUdlﬂgms)eandeIBEA

WOE2B9 i incCHACH i(10Lkal).OThe &itlé ottt was fpusified by ipfebtattve HPQONELA

I Ny Saﬂﬁ%ff' 30 (b). Biphenyl-4-carboxylic acid
(1yacety 7-et hyl am no- 2, 2, 4-tri met hyl - 4- phenyl -

51, Yield; 948 mgilvlmﬂmwr]haﬁsnmnm&[k) asd ShainieBO02). 056780

PCT/ EP2003/ 051025 - 50 According to general procedure
tahe S&npound described in exanple 4la (100 ng) was

acy’fé’%e Wi th 4- b| phenyl (riar boxyl iC aC| d (54 4 rTg)

yiﬂeﬂﬂvﬂ-aﬁﬁHPDQJ.B d-tMﬁMgmﬁdlﬁtt ﬂ}g@epar ative HPLC

and Iyophlllzed 5Y|eld 98rrg, I\/S-ESI [I\/H—|]+='
53@)-4; HAADe ming2, 23ktrimethyk-dr

105- I_\@B,h—tdn-ahﬂdggi@ e- 2-car boxyl |c aci d
{1-acetyl-2.2,4-tri methphenyl -7-[ (pyrid

4- 9¢W|t9 gaRTahpypeedury K3 the. qoeﬁpwaﬁﬁeﬁ%beqdm ﬁv@mpk 3£ (150 mg)
awasd elkylatpd bindcépyridifecaboxaldeliyde (125 pl), and deprotected with
driin@ Bl ) to v RMbrk Gp L\ﬁ@&iﬁugﬁ Rachaish BEHO M. coﬁiﬂoﬁhd]m
% 3 4-tetrahydroqui hol i ne According to general
pr% re K, the conpound described in exanple 33f
15( 750 mg) was al kyl ated using 4-pyridi necarboxal dehyde
(125 pI) and deprotected with p| perldl ne (1 m) to
g|(\b)3 = Iuthie 13 RG1d 212146 dpien 1-7-
ti Wﬂvﬁdﬁ%&tﬁﬂ)—dﬂﬁmﬁ@ﬁ%@@m@@mhﬁ yl}- amlde
5- Met hyl -t hi ophene- 2- car boxylic acid
1Aqgg@1n§|to gengrakiprogeflyre ¥ the_compoyad described in example 42a (114 mg)
was acylated with 5-methylthiophene-2-carboxylic acid (39.1 mg), HATU (157 mg)
20 and DIPEA (239 pl) in CH>ClL, (10 ml). The title compound was purified by

preparative HPLC and lyophilized.
Yield: 51 mg; MS-ESI: [M+H]" = 539.4; HPLC: R; = 13.19 min (method 2).

Example 43
5-Methyl-thiophene-2-carboxylic _acid _{1-acetyl-2,2.4-trimethyl-4-phenyl-7-[(pyridin-
25  3-ylmethyD)-amino]-1,2.3.4-tetrahydro-guinolin-6-y1} -amide

(a).
1.2.3.4-tetrahydroquinoline

According to general procedure K, the compound described in example 33f (750 mg)
was alkylated using 3-pyridinecarboxaldehyde (125 pl), and deprotected with

30 piperidine (1 ml) to give after work up and dilution a solution of the title compound in
CH,CL.



[ (pyridin-4-ylnmethyl)-amnol-1.2, 3, 4-tetrahydro-qui nol
in-6-yl} -am de According to general procedure A the
W@ 0vposiTeo descri bed in exanple 42a (114 ng)  WAGI/EP2003/051025
acyl ated with 5-nethylthi ophene-2-carboxylic acid
(39.1 ng), HATU (157 ng) 20 and DI PEA (239 pl) in
CH2C12 (10 m). The title c?i'rpound was purified by
pr epar at [ ve HPLC and | yophl

1zed. Yield: 51 ny;

( n;t god

}d:&gﬁfi:%yto tg!eqe}abpfog’edﬁretg 0}{1%ound edct ed in e)?an%le} 43a %{T4 mg)
2 was aoylatst rwth Samgshdihippbene Proppenitie acid (34 hegh AT MSA 612)
51, @nd3DPEAe (238 hyi iro iH26h 1 (10 emBc Tloer ¢lile) gomyouged rveas apurified by

pr @gdﬁr, C idaaydpaitipgaund described in exanpl e 33f
%@ was al kyl at ed using 3-pyridi necar boxal dehyde

( 12'81de mg; MHE e UG et5844MRLIE: R301345peini(méthal 2.1 n )

to give after work up and dilution a solution of the
| a%:é‘ic;‘gg)ound in CH2Cl12. WD 2004/ 056780

3/ 051025 - 51 _(b).

5- o 2 pheyk b A
mu&mmw - [(pyrldln 3- yhneth
I) amno]-1, 2,3, 4- tetrahvdro-w noI|n 6-

rding to lAReiyl:0-amingsi-isgbutyl: - wethyld-nhenyl-1,2,3.4-

de&umx&eﬂmghmmanpl e 43a (114 rTg) vvas acyl ated with

(185 oRpe © SRR orsSi by Jsorpoys] desptetn Pl Opfane

t | whsllybteg dsobietyraldehygei€1il9 nB.cinbgeprqwcisg avith pipeading(l @ lpiogtive

13y &Rbivbik 46 and difudnC soffo & thd\itle EShpouh M idiB.CE. 539. 4;
HPLC. Rt = 13.45 mn (nethod 2). Exanple 44
N-(1-Acetyl -7-isobutyl am no-2

io(%%-t ri WMMMI 3} ZA Me{haPX envloll'ﬂ 1{1 2—|te|trahv%1'o-

1_ QUERONTAHO- Y= 314l BT NG - DERZA R ¢l y| am nO 2
2, I t
Cé((:_)ctrogﬁ%qs ?é{leraf' %lg%g{l% }hezcgmlpoun& dgs{cﬁl?elam g}&ﬂl@erlﬂg (ﬂﬁ mg)
204 cWRS ACY g\lﬁﬂn@ g@pw acib €y w} HATU (157 mg) and DIPEA (239
pb in CH2012 (10 ml). The title compound was purified by preparative HPLC and
lyophilized.

Yield: 54 mg; MS-ESIL: [M-+H]" = 642.4; HPLC: R; = 29.47 min (method 2).



was al kyl ated i sobutyral dehyde (119 p1), and

deprotected with piperidine (1 m) to give 15 after
wowrk/ossand dil ution a solution of the title POIPP203051025

in CH2C12. (b).

N_(1-Acetyl-7-isobutylam no-2, 2, 4-trinmethyl - 4- phenyl -

.2,3,4-tetrahydo- quinolin-6-yl)-3.5-di brono-benzani de

According to general procedure A the conpound

described in exanple 44a (114 ng) 20 was acyl ated

wi BRIPlestSyi br onpbenzoi ¢ acid (77 ng), HATU (157 nm)

angiphdhiEcalbddic deid) (1ideet@kRbehZyldndith-Ip -trinkdily1tighb1-1,2,3.4-
C ORRAVRY. MBSinN-fhfad by preparative HPLC and

| yophiT1zed. Yi el dr 54 ng, I\/S-ESI [ MEH] + = 642 4;
HRELC: Rt = pil-46-afriivet iz 0 2OpAdthAE R
sPCLEERCROQR, g@lozs - 52 Exan”pl e 45

Blﬁheny -carboxylic acid

1 Acrending 1 gdnerak moeadine d<, Zhecorhpoung descilveld -inf example, 331 (750 nge)

WisQ!Hy&thlﬁlﬁg getizaladhyde @3Y hi); @Hueiﬁotéo@éd with piperidine (1 ml) to

4- éﬁ eny w‘%k EEJZ%J%t gt%%ﬁhﬁ[mroqw RoMl ne Mdl ng to

general procedure K, the conpound described in exanple

33f (750 np) vvas al kyl ated usi ng benzal dehyde 133
10 )(b)-aﬁumw lig|_agid W1-acabdy7ibanzylaming-2.3.4-trimeth I-
aft muﬂn-ml aenasolutlon ofthetltle

conpound in CH2Cl2. 10 (ﬂ?) Bi phenyl 4- car boxyl i c aci
( 1Asouling|to gengiahpropedie fy e oompound deserived in gxapglosp (113 mg
1. Rasicratedwitlafinpiphenytparibogilic aei (544 mgnHAFUAGFomg) ang RIBEA
g e(m @) nCECE AU B1) Ahe !t cERIBRMIMAE pEesd by pRfarhiveEHANINE
A5 4. MY ng) was acylated with 4- b| phenyl car boxylic
acr S 4 mg), HATU (157 ng) and DIPEA (239 pl) in
CHZ{elli21 16 1kp; MS)ESTTIVeHH]T & 564,43 GIPDOLIRLE- 26616 nfini(miditiod d). by
preparative HPLC and 15 lyophilized. Yield: 114 ny;
M5-ESI: [MHHl + = 594.4; HPLC. Rt = 26.46 nmin (nethod

2) Exal | e 46 5- Met hphene- 2- car boxylic acid
( 1s-afethiylvthioghehe D-eytbenylit 0-adid?, di-dcetyRBbdayylandino-pAdrivimethylY-

3,ég-eﬁﬁ_tlrzgwg&%-sf&giﬁgme_g%m&am de 20 According to
general procedure A, e compound descri bed in exanple
204 5Accpiling torgeneral\procedarng|Ag ttlectomipdund described in example 45a (113 mg)
5- wrstdaylh&@wﬁﬁfsﬁﬁ&nﬁmf@ﬁ&amehﬂbsxyﬁs h&d (3% e HATHASY mg)
(1and A (239 pl) in CH;Cl; (10 ml). The title compound was purified by
preparative HPLC and lyophilized.

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

25 Example 47

tetrahydro-quinolin-6-y1}-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

30 pl) in CHxCl, (10 mil). The title compound was purified by preparative HPLC and
lyophilized.



and DI PEA (239 pl) in CH2C12 (10 m). The title
conpound was purified by preparative HPLC and

wo yoplsdBezed. Yield: 107 ng; MsS-ESI: [ MtH + = BGBEE2003/051025
HPLC. Rt = 18.59 min (nethod 2). 25 Exanple 47 N
{I-Acetyl-2,2 4-trinethyl -4- phenyl 7-[ (py
i di n-3-yl nethyl -amno]-1. 2%
t et rahydro qui nolin-6-yl}- "33%5: di br ono- benzani de

acceri bt MBS Rl FHAE - 1B esdBitinicn i o

3, 5-di bronobenzoic acid (77 ng), HATU (157 ng) and
DIE?Eﬁap(eZQ9 30 pI) in CH2C12 (10 ml). The title

fbrops e [I\/H-|—|]+ = 677 2; HPLC. Rt ’: 14. 88
5m (1 ke Z%hlg;df E@[ﬁgée 48 N-(1-Acetyl
@ vamn-o-ma yl - 4-phenyl -1 2 3

4 A eblntainw:frlepuqnﬂ (1010i g)-ifS-THF- wad dpoldd la6voirer WENTR Afielewtlich a

( asbiuflord Vit d}%lnﬁ 13‘1@1'1‘"’()’@{ 99 W1y s A& 8|2L11t hg&u 20 sodium
b g S T o

raefé}elﬁmlxmrq wis sirrpd fopansagilitionab? deaterc%hS @ ed and the mixture
10bi dilp@d rveithhetbyl - ettate X The lotpahit Uspel iwhy degathéed) @ri¢d(MES®) and

( 3pa§1aM c&ﬁeﬂﬁa@edvﬁ%a%d&q \@%ﬂg%ﬂﬁh&?@ﬁlﬂ&%%ﬁ%@ﬁ%@ ?ﬁé
oild

stirr was a .
Aygamng

ool vt R RGPyl 5 g elptant vy
| aether vEgIon ofpar aneentrated | &id veavp SB) theneesidparwasalpified by
c ashoaatog@pleton silicagel USing ALRANBGHON 3csta = 0/1 a1 DO (Q¥/v) mhe
S]tc | et t&gvp&%ﬁmo&m 5%&1@5&% BB, col | ected by

l'tratTon to yreld rylngln vacuo. The
r eeldriig not her |iquor was concentrat ed in vacuo and
the residue was purified by chromatography on
silicagel using heptane/ethyl acetate = 0/1 => 1/0 (

(‘(6)"1)-A& 1S Pos fSindi Ve an additional 4.4 g of
Tl tiie coﬁg_‘%@%_goun

( b°)ccdrd1ﬂg ®@tggheral proetduyd € lhécodpblmd ﬂésqmbeﬂﬁﬂ dxample ABL@I9G) Rgs
20t qc;qa&ﬁm aﬁ&i&e 1138 mi Qﬁdmﬂ@ %ﬁ 2 ,!‘dl b@@itdl)nato

© FRERE aolntyidvy r?’h&yﬁ%‘? by on ﬁ“lﬁag@‘?ﬂ%%g%%%hﬂ

atacgtate= 6/4 as the eluent.
Yield: 8.8 g

25 (c). 1-Acetyl-4-methyl-4-phenyl-1.2.3.4-tetrahydroquinoline

According to general procedure G, the compound described in example 48b (8.8 g) was
stirred with A1Cl; (18.8 g) in benzene (250 ml). The product obtained was used without
further purification.

Yield: 120 g

30

(d). 1-Acetyl-4-methyl-6-nitro-4-phenyl-1,2.3 4-tetrahydroguinoline



The title conmpound was purified by chromatography on

silicagel using heptane/ethyl acetate = 6/4 as the
w@bwensa7sdi el d: 8.8 g 25 (c). PCT/EP2003/051025

1- Acetyl - 4- net hyl - 4- phenyl - 1. 2, 3. 4-t et rahydr oqui nol i ne

According to general procedure G the conpound

described in exanple 48b (8 g g) mas stirred with

AIC13 (18.8 g) in benzene (% 0 The product

%b c? % Qo?d E’gfs §3 ed He%grgbed Enuerxgnqlﬁe 4? gS S a& :!wgtr;c anhydride

1- @821l lin & lm st ad@e@&mmmmmgzmos (94 ml). After the
3 éadhﬁﬁ WWdiplEtﬂ,ﬂvﬁlﬁﬁ wisadWO 220 (hé ofpakid Bfer was washed with bnne,

O%Q%ﬁated 24 vd8o. a’]["ﬁ@I tlrﬂe' 95hlﬁglm& h\? C

dﬂz*éﬁnge Serieptbapsh leaBRC PEGH) ST nh'gde

kh@gm(gg n1) After the reaction was conplete, water
was added and the organic | ayer was washed with brine,
separated and concentrated in vacuo. The title

si ¥ caE LR S : Sha 7% (v/v) as
t hﬁcc@ff % gen%fa? !pﬂ)ced%resﬁ tkk éoﬁ)pound descnbed in example 48d (3.86 g)

OGS A ol T bl Kl g T 50 . 0 v
pr@%@ﬁ EWEP Wﬁ%“%%ﬁ%@@h e BREEEI bed i n exanpl e 48d
(3Y§ .4}, 10 was reduced using zinc dust (16 g) and
acetic acid (7 m) in THE (ca 250 m), to give the
product which was used crude in the next step. Yi el d:
2.2 ¢ (f). 1- Acetyl 4 nethyl 4 phenyl

3. (). t deAcsivlmethyl-4rhonyl: 5 ¥ ' i
1ﬁlﬂmugmm@gmm§ggester Pyrldlne (314 I) mas added to a
sol utjon of the nmpound descri bed i n_exanple 48

( 1bwidigs 14 1hpges (aiéﬁdﬁp ¥ selptipn; of ghe compeund ﬁ@scﬁwﬂ% P}@%ﬁe
c 00 10ex) irt BHID(10. ml)-amiciit regultin®Inigtpre wea sodkaide 6 *@ritindche(1.01 g)

mf Wislhided\Wad thtétnﬁlitﬁl%ﬁﬁi‘s @ﬁrreli&?ﬂ g at "r&ﬁ:[ RehBéREle2dfif Ghich time

a i me e reaction

c oﬁﬁ% éeﬁ% fute g onpenteled n patgp. o ﬁﬁo&“h%"“ﬁ%g’a prrified 8y

20 chroptogrpkHRR sdga&bmm&iwptgneﬁbdb@é@te TSy vh edb%ﬂ'@nét hyl
aceﬁQRQOHI 6/4 (vliv) as the eluent. Yield: 950 ny

(g). = (1-Acetyl-4-methyl-7-nitro-4-
acid 9-fluorenylmethyl ester

25 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 HNOj; (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.

30 Yield: 714 mg



(9). (1-Acetyl-4-nethyl
7-nitro-4-phenyl -1. 2. 3. 4-tetrahydroqui nolin-6-yl

WO cambositse  aci d 9-fl uorenyl methyl ester 25 ToOPG@I/EP2003/051025
sol ution of the conmpound described in exanple 48f (850
ng) and acetic anhydride (17 1) in CH2C12 (5 nm) was
added dropw se fum ng HNO3 $42 ). After the reaction
was conpl ete, water was added and the organic | ayer

ashed. w th. brin epar o
sg@b C =-AMmMInNo -4 %11-2 B

o

terS|I|cagel u3|ng heptane/ethyl

@&&éﬂi@g&ﬂ&!ﬁiﬁm—
s STl L S = o
acgrtlcmq ip TAIF (ca 50 ml), to give

(|W‘3&6 “?m&ﬁﬁ“ﬁ “Sh
54 th@mrpfahy@lﬂdqwsnmdmldel%ﬁh«t nea;mtépam c aC| d

hmeth, |y ester According to genera
%@3%&%¥ the conmpound descri bed in exanple 48g

(2 37 9) mas reduced using zinc dust (5.6 g) and
acetic acid (2.4 m) |n THE (ca 50 nt) to glve 5 the
IOr(t)du -Achivk Hrdimethylaming tnd-44n d.2 3btrabiydir i

2. dafbatic (atill 9-fluorenylmeth lester
(1- Acetyl - 7-di met hyl am no- 4- met hyl - 4- phenyl -12 3

104 Arspquedvy gelatian of dpimaldghyde Y37 %a630ai wasepdiledl to a solution of the
9- cfoinpdlfn& mekdiibédlyd eiiphy’ 4810 (2066 @) UeQidSacid (3 i) afd sodium

; ;
e ound CEL i ot (I 080 1 e bl
G 181 e Fctian oyiisy W cpncen o A ey ARHOF BRGHR Fisdaien 3p
o ethpl mtammé Iwaém with) watexadd btiee. The oigenie tpyeri wasusegaraials
ISStdrkdl qRigSONI anliBcoficenttted b dcub.OTheMitld WbiBpolAS was purified by
et Fﬁ“%ﬂt"‘;’jgﬂ SIRE R Y epliea FRLE AP P Cyfas 8
e | ayer was separated, is dried (MgSO4) and
conggptdgted in vacuo. The title conpound was purified

by chromat ography on silicagel using heptane/ethyl
acetate =9/1 =>0/1(v/v) as the eluent. Yield: 1.0

3 rftpeheat a*wtr o ttortesoluaw it b e Al
A B "%“hf oy a’a‘“@’%e;?f

u rwmaquoThmcaeh@t Iamturen\gas iwercentiatell in yuewpp prvidhk titleteempound was
I @RaAfiddby chitoiatdgRphyoch slRAGE MNilgtHeptane/dthyy aetafe,= FN &> ONev/v)
25t 15 1€ eagffpound was

Yield: 370 mg,

y1)-3.5-dibromo-benzamide

30 According to general procedure A, the compound described in example 48j (74 mg)
was acylated with 3,5-dibromobenzoic acid (70 mg), HATU (131 mg) and DIPEA (120
u) in CH;Cl> (3 ml). The title compound was purified by preparative HPLC and
lyophilized.



purified by chromatography on silicagel using
hept ane/ et hyl acetate = 9/1 > 0/1 (v/v) 25 as the

we@bkwensa7sdi el d: 370 ng. (k). PCT/EP2003/051025

N-(1- Acetyl -7-di et hl am no- 4- et hyl - 4=phenyl -1, 2, 3, 4-te
trahydro-qui nolin-6- yl)-3, 5-dibrono-benzanm de 30
According to general procedyge A the compound
described in exarrpl e 48] (74 rrg) was acyl ated with

3, i 1 ).\ and
DI%BEHA?% ?g 54{3 Qg)’“ }T_J% Ldtnig’f‘?“é ound
was purified by prepar at ive HPLC and | yophl lized. WD
20eramplat?s0 PCT/ EP2003/ 051025 - 56 Yield: 82 nu;

M3-Biono-tii %ﬂezz-carﬁﬁr crzrgcui" Ii-g':e § nd i nﬁeﬁnynfei E&gqnyl-
(2)1239% Uopi- B A d 4 ﬁet hyl 4 phenyl

5L 2AcBording @4 g@bmnp@cegmbrpgltmemoﬁxpmnd RGBS R § 84iNSa
%@ra‘alla@& %G&&H& Roghend -gar oxy ac1c£j (&eSC{ IQE (13léglg h%%
5%‘?%‘%3 éa‘P%oWl title compeynd yas mgryﬁedmx(amn

nﬁ}l’%dlmmmd(lzo Nl) in CH2CI2 (3 nl). The title

P ot S Al b 4 RS By Grosod 2

HPLC. Rt = 17.01 mn(method 2). to Exanple 50

10 5-]Rh|hpk(50t hi ophene- 2- car boxyl i c aC| d
yfc" no mat ;/I Pen I

enyl-

g sAcie S ecorrpound descri bed in exanple

4%«!:&& ener copapound desgribed 4n Ple}-ﬂ&:rg“(?@l
ol al %%go%plp%&m ) E1"Xxxhﬁ engcs,zzga@aﬂim; (T8 emg) wide
15 o (11@0 Whsin [QHszzl(é dnlb}l'hp tidlp @asmpcunid wasPhrifiedd¢l preparative

I Qiahd lizddel d: 81 ny; MS-ESI: [M+H + = 468. 2;
H%’%ﬁ% Rtl;,%dnﬂ 49 m n (method 2). Exanple 51 CHO FSH

i Xicld: B} mepVISESTM-HY <468 EIHPIAL R, 7il 749 mfn (medmpdn)nds wer e
tested in Chinese Hanster Ovary (CHO cells stably

Example 51
CHO-FSH in vitro bioactivity
20 FSH activity of compounds were tested in Chinese Hamster Ovary (CHO) cells stably
transfected with the human FSH receptor and cotransfected with a cAMP responsive
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of ligand to the Gs-coupled FSH receptor will result in an increase of cAMP,
which in turn will induce an increased transactivation of the luciferase reporter
25 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 luminescence counter, For test compounds, ECsy values

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



transfected with the human FSH receptor and

cotransfected with a cAWMP responsive elenent (CRE) /
WEe@ansc80 di recting the expression of a fireflBCI/EP2003/051025

| uci ferase reporter gene. Binding of ligand to the

Gs-coupled FSH receptor will result in an increase of

CAMP, which in turn will _i?jyce an increased

transactivation of the luciterase reporter 25

c Ty {Stic propert] onbi.na
RSt B S L
of (GrapbPadueftwens Ingt SamMiego) was wed.cAMP accumul ation in the
absence of test conpound was added (rec-hFSH,

| cﬁﬁ.‘]} ds ofpllexpryplpsrexhifited agiEGn(ICseyalue gflgsvitlianilOAMig eithgr
a dnlaEiNEE GLMeRoMHIAESRY set-iP br BoS ThE QRPOMIALSE exHbpISs 5-8, 10-

val u n ign of _test conpound causing ,
Shalt Todt Pl 0o Grmidrab pbavegak POt bRy W5 M in
20ens¥ @b 6f78Oaskagd/ EP2003/ 051025 - 57 were cal cul at ed.
For that purpose the software program G aphPad PRI SM
version 3.0 (G aphPad software Inc., San D ego) was
used. Compounds of all exanpl es exhibited an EC50
(1C50) value of less than 10"5 Min either an

agoni stic or antagonistic assay set-up or both. The
conpounds of exanples 5-8, 10- 5 14, 16, 18-20, 33-35,
37, 38, 41 and 45-50 showed an EC50 of |ess than 10"7
Min at |east one of the assays. WO 2004/ 056780

PCT/ EP2003/ 051025 -58- Clains 1. A

t et rahydr oqui nol i ne derivative according to Fornula 1,
R3 R4 H RBYN RS NRL OFormula | 5 or a
pharmaceutically acceptable salt thereof, wherein R
and R2 are Hor Me R3 is H, hydroxy, (1-4C)alkoxy,
(di)(1-4C) al kyl am no(2-4C) al koxy or (2-



6) het erocycl oal kyl (2-4C)al koxy R4 is H OR

(1-4C)al koxy or RC 10 R5 is H, OH, (1-4C)al koxy or R7
WOWRaoh/05d180 provi so that if R4 is H R5 is not HCIEPWN3/051025

(1-4C) al koxy and that if RS is H R4 is not H OH or

(1-40C) al koxy R6, is (2-5C) heteroaryl, (6C aryl,

(3-8C) cycl oal kyl, (2-6C)hetgyocycl oaI kyl or (1-

6C alkyl is R7 is amno, (di)(1-4C) alkylamn no,

(60C) aryl car bonyl am no, (6C)aryl carbonyl oxy,

R§mbet eroaryl carbonyl am no, (2-
5C) het er oaryl car bonyl oxy, R8-(2-4C)al kyl am no,

R8 (2 . byl A5 -methoxy R$ is
h?/l;jr oﬁégag;néf%%ﬁo@z?@%%%xy, %5’%0 -%gsal kyl ai ni no,
(2 20 6C)heterocycl oal kyl,

(2-6C) heterocycl oal kyl car begyl am no, (di)(1-

4C) al kyl am nocar bonyl am ng A ( 1- 4C) al koxycar bonyl am no
and R9 is am nocarbonyl, (1-4C) al kyl am nocar bonyl ,
(2-5C) heteroaryl or (68 WD 2004/ 056780

PCT/ EP2003/ 0510256 - H9 i nol |
derivative of cl alﬁfl RR6 is (2-5C) heteroaryl,
(6C) aryl, (3-8C)cydlred NOTRI1-6C) al kyl . 3. The
tetrahydrqu|noI|ne deriv ve of clainms 1 or 2
wherein R7 is (di)(1- 4C)°a| kyl am no,

(2-5C) het eroaryl carbonyl oxy, R8-(2-4C)al koxy,

R9-met hyl ami no 5 or RO- mst hoxy. 4. Th@mulal

L DR ks o e
(2-6CR dﬁfaxeybdrd)/&l kyl or (2-

6C) h b

Lot r akymBe R EMCIRory W P IRy aming ko gr @ e

R7 is6)(1e1¢r§u(yiloaIEﬁ(244C)):akdxyl am no, R8-(2-4C)al koxy,

tet FE% dro u{kg'&? ne %Ierlcg;(?/vg o;rhgl aims 1-5 wherein
0R8 | st , @ dO)alkexy e} al kyl ani no or
(2- 6%&@1&:@%&&%1@&}1 R 10191, DA & A@?g&%[i‘@ihm{ﬁgﬂs
derivative of clains 1-6 wherein R8 i s -
H, R" is not H, OH or (1 -4C)a]koxy
R is (2-5C)heteroaryl, (6C)aryl, (3-8C)cycloalkyl, (2-6C)heterocycloalkyl or (1-
6C)alkyl
15 R’ is amino, (di)(1-4C)alkylamino, (6C)arylcarbonylamino,
(6C)arylcarbonyloxy, (2-5C)heteroarylcarbonylamino, (2-
5C)heteroarylcarbonyloxy, R®-(2-4C)alkylamino, R®-(2-4C)alkoxy, R°-
methylamino or R’-methoxy
R® is hydroxy, amino, (1-4C)alkoxy, (di)(1-4C)alkylamino, (2-
20 6C)heterocycloalkyl, (2-6C)heterocycloalkylcarbonylamino, (di)(1-
4C)alkylaminocarbonylamino, (1-4C)alkoxycarbonylamino and
R? is aminocarbonyl, (di)(1-4C)alkylaminocarbonyl, (2-5C)heteroaryl or
(6C)aryl.




4C) al kyl am no or (2-6C)heterocycloal kyl. 15 8. The

t et rahydr oqui noli ne derivative of clains 1-7 wherein
WORZ00495q7680 ) (1- 4C) al kyl am no, R8-(2-4C) al koxy, PCT/EP2003/051025

R9- net hyl ami no or R9-net hoxy. 9. The

tetrahydroqui noline derivative of clainms 1-8 wherein

R6 is (2-5C) heteroaryl or ;QGC) aryl. 10. The

tetrahydroqw nol i ne derivative of cI al nms 1-9 wherein

a no s BRIShERR! dens el B 13 G S fonrs,

5C) he(@@ﬂr(ﬁw%d(oa@larw-m)al&yl. The tetrahydroqui noline

S e b R L B

O al kyl
and Rég Jalkylamipp (8¢ l}y@ypgarylcarbonyloxy,R -(2-4C)alkoxy, R -methylammo
s( di ) (drrPehdsy! am nocar bonyl, (3-5C) heteroaryl or

6C) a 2. The tetrahydroqw noline derivative of
<(:I4a|) n@'gﬁeﬁ% e qegivatiye of clpimy 1r3 Wk@ylaﬁgwmoﬂ@l)(l-

(4- 5Cibatkekaiby b a@)iekkocidehifyPor (8- am nocar bonyl

(di)( m nocar bonyl , (3 5C) heteroaryl or
(60 a%@lheter)fg'cﬁ F i cal, conposition comprising

t e t Ehertetrapgdrognirioling derieative of olhbd 118 whérein &7 (Qije- of

oCl a ceu 9caII U|t ble. auxiliaries.
30 1?0%%?%& aﬁ‘??bgﬁ tl{ Ty ? e ¢ ai s
1-612 Thertettabydroquirttobing @pyauvm‘ 206s11- 6)%6&&6 R® is amino, (di)(1-
PCT/ E 3@%]&& of the

tetraﬁ? roqui noﬁ!é %erlgdo € of any one of claimns

1-12 etatrahmmumbmﬂmmvp 9f cdpime b whrein Rifst(diXt- sol vat e
t her egfyakp gmﬁlggr?sg@;ﬁ@e%cy&gaﬂgj a medi canent for

fertlllty regul ation 7.
15 8.  The tetrahydroquinoline derivative of claims 1-7 wherein R’ is (di)(1-

4C)alkylamino, R%-(2-4C)alkoxy, R R’-methylamino or R*-methoxy.
9.  The tetrahydroquinoline derivative of claims 1-8 wherein R® is (2-5C)heteroaryl
or (6C)aryl.
10.  The tetrahydroquinoline derivative of claims 1-9 wherein R® is (4-5C)heteroaryl
20 or (6C)aryl and R9 is aminocarbonyl, (di)}(1-4C)alkylaminocarbonyl, (3-
5C)heteroaryl or (6C)aryl.
11.  The tetrahydroquinoline derivative of claims 1-10 wherein R’ is (di)(1-

4C)alkylamino, R®-ethoxy, R®-methylamino or R® -methoxy and R® is
aminocarbonyl, (di)(1-4C)alkylaminocarbonyl, (3-5C)heteroaryl or (6C)aryl
25 12, The tetrahydroquinoline derivative of claims 1-11 wherein R® is, (di)(1-
4C)alkylamino, (4-5C)heterocycloalkyl and R is aminocarbonyl, (di)(1-
4C)alkylaminocarbonyl, (3-5C)heteroaryl or (6C)aryl.
13. A pharmaceutical composition comprising the tetrahydroquinoline derivative of
any one of claims 1-12 and pharmaceutically suitable auxiliaries.

30 14. The tetrahydroquinoline derivative of claims 1-12 for use in therapy.
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15.  Use of the tetrahydroquinoline derivative of any one of claims 1-12 or a

pharmaceutically acceptable salt or solvate thereof for the manufacture of a
medicament for fertility regulation,



