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respectively rding et al 2000) din. Endocrinol
B 2865042524,). Daumsr ie et al. (2002) Eur. J .
Endocrinol. 146, 35-38). In addition, the TSH receptor
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goitre. In (toxic) nodular goitre, the th roid gl and
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and pathophysiology of Graves’ ophthalmopathy and Graves’-associated pretibial
dermopathy as TSH receptors are present in orbital tissue and affected skin regions of
these patients, respectively (Gerding et al. (2000) Clin. Endocrinol. 52, 267-271;
Daumerie et al. (2002) Eur. J. Endocrinol. 146, 35-38). In addition, the TSH receptor
plays a crucial role in toxic and non-toxic nodular goitre. In (toxic) nodular goitre, the
thyroid gland contains autonomously functioning thyroid nodules that secrete excess
thyroid hormone as a result of mutations in the TSH receptors which render them
constitutively active with significantly increased cAMP levels (Krohn et al. (2005)
Endocrine Rev. 26, 504-524).
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3822-3829).

In addition, mutagenesis studies on the FSH receptor and the TSH receptor have
demonstrated that activation of the TSH receptor is distinct from that of the FSH
receptor indicating that FSH receptor antagonists will not necessarily inhibit TSH
receptor as well (Schulz et al. ,1999, Mol Endocrinol 13, 181-190). This differential
activation is underscored by the knowledge that the TSH receptor, in sharp contrast to

the FSH receptor, also couples efficiently to phospholipase C via Gq proteins, a



receptor as well (Schulz et al. ,1999, Ml Endocri nol
13, 181-190). This differential activation is
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Formula I

wherein

R'is H or methyl;

X 1s a bond, O, NH or N((1-4C)alkyl);

R’ is (1-4C)alkyl, R’(1-4C)alkyl or R’(2-4C)alkyl,

if X is NH, R* in addition is R*(1-2C)alkoxycarbonyl; or,

if X is a bond, R? in addition is H, halogen or (2-5C)heteroaryl or phenyl,both optionally
substituted with one or more substituents selected from (1-3C)alkyl, (1-3C)alkoxy or

halogen;

Y is a bond, O or NH, whereas

if Y is a bond, R’ is phenyl, optionally one or more substituents selected from halogen,
hydroxy, methoxy, phenoxy, phenyl, (1-4C)alkyl, nitro, amino or (di)[(1-
4C)alkyl]amino or



R4 is H (di)[(lI-3Calkyl]amno or (I-3C)alkoxy; R5 is
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In particular, the compounds of the present invention show antagonistic TSH receptor
activity.

Thus, the TSH receptor antagonistic compounds of the present invention may be used to
treat a mammal, including a human, with disorders responsive to TSH receptor mediated
pathways. They can also be used to prevent such TSH receptor mediated disorders. The
TSH receptor antagonistic compounds of the present invention also fully inhibit TSH

receptor-mediated phospholipase C activity with equal potency.

The following terms are intended to have the indicated meanings denoted below as used

in the specification and claims.

The term (1-3C)alkyl as used in the definition means a branched or unbranched alkyl

group having 1-3 carbon atoms, being methyl, ethyl, propyl or isopropyl.



group having 2-4 carbon atons, being, ethyl, propyl,

i sopropyl, butyl, isobutyl, secbutyl and tert-butyl.
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are thienyl, furyl, pyridyl, isoxazolyl, pirimidyl, pyrrolyl. The (2-5C)heteroaryl group

may be attached via a carbon atom or a heteroatom, if feasible.

The term 5-membered heteroaryl means an aromatic group having 2-4 carbon atoms and
at least including one heteroatom selected from N, O and/or S. More than one
heteroatom, including different heteroatoms may be included if feasible. Preferred
heteroaryl groups are thienyl, furyl, imidazalolyl, isoxazolyl, pirazolyl, pyrrolyl,
oxadiazolyl, oxazolyl or thiazolyl. The 5-membered heteroaryl group may be attached

via a carbon atom or a heteroatom, if feasible.

The term (1-3C)alkoxy means an alkoxy group having 1-3 carbon atoms, the alkyl

moiety having the same meaning as previously defined.



preferred. The term (I|-2)al koxycarbonyl neans carbonyl

group with an attached al koxy group having 1-2 carbon
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previ ously defined. The term hal ogen neans fl uori ne,
chl orine, brom ne or iodine. The term pharnaceutically
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compounds of the present invention possess at | east
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atoms and has the same meaning as previously defined.

The term (di)[(1-3C)]alkylamino as used herein means an amino group,
monosubstituted or disubstituted with alkyl groups, each of which contains 1-3 carbon

atoms and has the same meaning as previously defined.
The term halogen means fluorine, chlorine, bromine or iodine.

The term pharmaceutically acceptable salt represents those salts which are, within the
scope of medical judgement, suitable for use in contact for the tissues of humans and/or
animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are

well known in the art.



The conpounds of the invention may form hydrates or
solvates. It is known to those of skill in the art
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Another aspect of the present invention relates to the compounds and the use of

compounds of Formula I wherein X is a bond or O.

Yet another aspect of the invention relates to the compounds and the use of compounds

of Formula I wherein R? is H and X is a bond.

Another aspect of the invention relates to the compounds and the use of compounds

according to Formula I wherein R? is R’(1-4C)alkyl and X=0.

The present invention also provides for the compounds and the use of compounds

according to Formula I wherein R? is H, or (di)[(1-3C)alkyl]amino.

The invention also provides the compounds and the use of compounds according to

Formula I wherein X is a bond, O or NH.



Yet anot her aspect of the invention concerns the

conpounds and use of conpounds wherein all specific
waledovpo248pns of the groups R1 through RO and XpemaEP260&661325

defi ned here above are conbin§d in the conpound of

formula | . Suitable nethods Tor the preparation of

t he conpounds of the invention are outlined bel ow

TheRnwddtiontalse relatep owoaspaindg emensl offcompuliaslaccatinigeo Formula I

prepared startin t wel | docunent ed Skraup

‘?’@ﬁ@ﬁ’n’eoﬁﬁlantlt%??réﬁ "h‘ﬁg{a}ﬁ QS PRURH FOMIBn N r

- but oxycar bonyl (NBoc) protected 1, 4- phenylenedlan1ne

Yetgingthsr aspoct it HdnBRHORGONGRaNHAE CompPwsls and o fgemipgunds

\Uﬁé}&'n%‘ﬂ ge&ﬁ@%ﬁrﬁﬂ ﬁssofttbf@gr%ﬁéé K! ﬁ&&%‘ﬂg@%@k afill V& feined

Fe In acetone or-ne Ityl o e In the

kmr@smearméom‘mdedm the cgmmdund ofidorechudubh as hydrochl oric

acid, p - toluenesul fonic acid or agueous hydrogen

$ 106 anctAbdssb ek é)V@JaVatloﬁMﬂWp%uﬁ@dbﬂlﬁe piveRadrese Bytlined

reacting conpound 1 with acetone in the presence

@$N@SO A-tertbutyl catechol and iodine (L.G Hamann,

RI. nguchl L. zhi, J.P. Edwards and X. -N. Wang, J

I@BQ?Me MisctonDlognds of gen@2BoeBal. 1 can by etcparedtstrating with the well-

R e Sl ers SO, R R BB AR sORLLR bR Pp PR V-

B&d) protsétsd 1, upHehylendi@aine U gvds aarctihgbrogaimolife ddtivadle 2. The
roomtenperature or at el evated t enper at ur es usi ng

2oy Beniigned| reardigniinypisallycenrduaipd at plevaied Ennsratynvin goetone or

33798008 8] Prsen ot RN G SR PRI el

tBllléﬁf‘squenlc acidi @ dqotdus bgdiogers ioditdtanttematiaily,i congpound 2 can be
gﬁnd 2 can be acalated in a.solvent such as
Rréw F3FREFPMRYUDR L argh 3actorR iR Hiedueseacs HfMp» Qe éniel-

I -
@%@%@%@Wﬁﬁﬁ%ﬁw R0, R Bl L Zhi, LP, Bdygrds and XN,
Wfang He(1B68) Piedt Elodn.\Ad, 2 HGRO )uhdat agatheki promalara;v&iel reaction can be

art affo

RS Red bt o Tnidh E8te Sl e Ao &Ry ELN pratyts. In

tﬁ%"&‘a%: HRAchdiodicahbe E‘lﬁf'@&@@fﬁ%ﬂlﬁerﬁt‘ﬂ‘f‘é oo %I%E}Qt@d ®fmperatures using
trifluoroacetic acid. Introduction of the requisite

wubettional wdtiphenypicregw awprradiapers (Mi EnTthOQI‘ltOU laad L. A. Robinson
PPUGEFES Lo, R A o8 "oanzene,

Subsequent 1-N-acetylation of compound 2 can be carried out using standard conditions.
Compound 2 can be acylated in a solvent such as tetrahydrofuran, with acetyl chloride
in the presence of a base such as pyridine to give 1-N-acetyl-4-methyl-1,2-
dihydroquinoline 3.

Cleavage of the Boc protective group under conditions well known to those skilled in
the art affords 6-amino-1,2-dihydroquinoline 4. This reaction is typically conducted in

dichloromethane in the presence of trifluoroacetic acid.

Introduction of the requisite substituted phenyl group at position 4 of the
dihydroquinoline scaffold can be accomplished via Friedel-Crafts alkylation of benzene,

anisole or bromobenzene with compound 4 to yield compounds of general formula 5.



ani sol e or bronobenzene wth conmpound 4 to yield

conpounds of general formula 5.This reaction is
wa@ondozierl at anbi ent or el evated tenperat ur eSPCTIEP2008/061325

benzene, ani sole or bronobenzene under catalysis of a

Lewis acid (e.g. AICI3). Subsequent

6-L/-functionalisation of the conpounds of genera

Thos mat@orbis canduaé dca mmbéoht oudsleuae:m@n@)bmnﬂasr 1h beandhict ardstde or

to ve t he ounds .of gener far a 6, wherein R3

mgéen&fiw § E%alérélﬁ Pﬁé&ewsoé}m@s@aﬁr&@ ) conpounds of
fornula 5 may react in a solvent such as
S}}bémlﬁﬁb@ré\fﬁlaﬁféonailé%twamf drcofomnenney o generahorgutand gan be carried
, [
cﬁﬁég%g glsakel%%g (:&?dl‘%xg) to gﬁéeutgﬁ@%ﬁo&% opgene?c{l 81 6. Wherein R3
1V a¥patviosslprde iyt tFoy baampie comppyidscififermudh S emayatact @ ¥ solvent

bR B E Ao SR NETSRHh TReRs Wih R SEH el 0)-hal.

Wher hSI2ER B NG I? fage ?Fes@dé% REaPald su(:fi’ SORN- Eih%é?(lf%ﬁetfﬂll)imlne or

-tetranet hyl uroni um tetrafl uorobor at e
©ridine. Aitabenzcdy,raca]@obe carlbg/hgcotnplished by reaction with an appropriate

S
Geh268idzoB UG- &SV, N M—'téfﬁh{éﬂhﬂﬂﬁﬁﬁﬁl #8aflioroborate (TBTU) or O-(7-
di chl oronet'hane at anbi ent "or el evated tenperature.

abaraeiroele;1- ﬂMﬁaM@hdé -toirarg@hﬁlnmnufr@ hexafhosphasphste (HATU)
d, t & [

FAGSHRETRS, S AR PR e P RS BEals Bl e o
digRugtfbadarhidt @r tifmﬁldr@rﬁemaﬁbaett amhdnm oﬁel&@dw@tmpamﬁre as

ethyl acetate with trichloronmethyl chloroformate in
Fyticppes esprapayndy el gangtad SLredihd Finge @nEgitdgg carbamates 6b or

I‘
R Hiciroch By TORKIORRR B0, QPR R} itnBhibdino the
iodyenge M iik3 SOIS'elaSBupli &/é:tb}zl&icytatdaafnltm&til:}llomd)mwhphclﬂdﬂeformate in the
into urea (wherejn

a r (0] ate amn NH2
HE% P@Q/ﬁ iEgd g g% allevatpdfergpr e s%ewca%nate Can e onvertod
W&k Héfb)bgﬂogh%aaﬁ‘co%lsquc DO TBEHARGCS 6b thRrdh R3806EpRbiously

a base h as triethyl am ne or

de¢fivedi arsofr hp pberohsidta rimecsR3-Nhbimnuras 6el(eheatiadR3 is as

te rat Alternativ nds of ner

RSB 4 08 i b B P P TEBGMGR of CicERTShanc in the

ﬂr@geh@é"mdd Bdsbkadh asaiigthl 04 RINE bh AR ddopropylethylamine at ambient or
, L/ -di met hyl formami de with appropriate chl orof ormat es

operatury rAlfosetiyahya cespEBdpe erqitfm&% Pammbeeonverted
19% s%[veH{ %ﬁ gg fettraﬁ%&gﬁlttré %lorwgﬁl@ﬁ e%m%?hylformarmde with

previ Sus! eva

dpprapeiaat dhﬂ(&oﬁﬁmateyR% OLA(ORCitdr idobparaaRRIUNEE = @fmto carbamates

eneral fornmula | can he prepared starting with
QI Yrgas 6¢ respectively, wherein R3 is as previously defined, at arnblent or elevated

temperature.



reaction. Performng this reaction with a ketone of
general formula 8 with (diethoxyphosphoryl)- acetic
wa@edod/ozby | ester yields the a, b-unsaturated eBCEEBR200$/061325
general fornula 9 which can ?g converted to the
carboxylic acids of general romula 10 by sodi um
hydroxide (2N) in ethanol at room tenperature.
sequent acyl atgj on of aniline vvlgob acids of general

fir oyl a 10 can hg carried out usi mg__st aadar d HN XN
co ons—to—¢i ve @' nds—of gen mota— 1. \
Acyhatinen can be acet shedlnthep sence of a , A
coupl i ng reagent sugh s O (benzotri®a l-yl)- L,L, Ll ©
LT-tet ramst hyI uroniumtetrafl uoroborate (TBTU) or

\ 7= aLaHCIILUL i azol e-| y| )- L,L,L R R
LT-tetramet hyl proni um hexaf | yor oph hate (HATU) and

ase, e.g. L L/-diiso thylamine, in a O

s@yvent ~stich as L, L/ -di net hyl fior ma
di ahl og ox€t hang at anbi ent or ted tenperat uf#.
The @ gl-osure of conpounds o al formula 11
can be p&rfornmed with concentrated Jd SO at room A
t enper agture yi el di ng conpound$ of @ he general forfrul a®
12 which can be subsequently rgduced using BHs- S(CHs)
IRTH @MeENne at el evated tenperabur€eoto yield R =H, OMe, Br
t et rahydroqui nol i nes of generec:¥o¥nula 13. Conpounds
of general fornula 13 can be acetyl ated using standard
conditions. In a typical experinent, conpounds of
I &ieHathefconmohiadsld ganeral oamtiad dan ba psphredstarsncivitha Wittig
di chl oy onret hane . or tetr drofura ace . .
r@mtlglnl %g?e TR, 1sprle%<‘§1@ﬁé% sz eéla@ﬂfogglu y§ with (diethoxy-
ol ) AL REICRS cPVISF DRI A I ys%am%&&er%f S8BRI Armula 9
formula 14. 1 ntroduction”of the nitro-group at position
'ghiofi carhlee caavedéd/wrtbe airhotilivesidi4f garerddomndoif by sbdum
r acid and acetic anhydride

lp%lﬁir %%&gﬁdﬁg@ﬂgﬂgt gosonf lf?énpgga}t’xlfrgnt at room t enper at ur e.
e@/ﬁ\%@%@ 3(%10{? ??gp Igﬁﬂg ‘?V {[eligfarl}egaéggr%uglls é l?e camied out

ﬂ%"%ﬁﬂdgfh &idDng tdgive Bo B&m@lﬁ 4 g&fé%l%ﬂﬁ@ i CA(gﬁfétﬁi)n can be
and tetrahydrofuran as the solvent at OOC. Subsequent

@cumplashytdat fhepresendtchd acmuplongatsgatt sgdresr@d bdngomaka- 11 6l)-

ds _of | | wh
B3R N RO TREH SCrePrmioEhe sLOTIY of g Bt bigh fore-1-
di-andar & aahthdth@ Bfonids he@IItbidpass éfhﬁtre (Hb@r@)oamldalt teRRArPbase,

corrpounds of the general fornula Simlary

Q:er%éfn@tsesrowllﬁthymneum aRglvicrt sash py M- dm@qtlyylﬁzémaﬁedﬁ or

aﬂorornethane at ambient or elevated temperature.

The ring closure of compounds of general formula 11 can be performed with
concentrated H,SO4 at room temperature yielding compounds of the general formula 12
which can be subsequently reduced using BH3-S(CHs), in toluene at elevated

temperature to yield tetrahydroquinolines of general formula 13.

Compounds of general formula 13 can be acetylated using standard conditions. In a
typical experiment, compounds of general formula 13 are reacted in a solvent such as
dichloromethane or tetrahydrofuran with acetyl chloride in the presence of a base such

as triethylamine or pyridine to give compounds of general formula 14.



ureas 17c, wherein R3 is as previously defined, can be

prepared, starting from conpounds of general fornula
wdaovmsr4eescri bed for carbamates 6b and ureas BCI/EP2008/061325

Furt hernore, conpounds of genﬁral formula 20 and 23

can be prepared as descri bed-for conpounds of general

formula 30 and 33 respectively, starting from

lnoophatiod of dfc igeaneraip dt positibas dY tHeaepdydoguofoligensl ain be

fornu and 6 (if R = Br) can be converted.via
aéa%raﬂls%ﬁé gzwaa i*fe 8f Bt %a%@ ?%fEaC&PC BERskide imdichiogpomethane
dsPhOs AR RS H t@ﬁlpgl%ﬂﬁ'é af hedefa{Rt’édac ouh{i’s 7ée)ﬂ9ﬂapﬁ1|rmula 15 can

experiment, a brom de of gener al forrru al can
reezmov ervidt th tee okimndarivatia 16x bparahicgoresdieg zing iathe presence of

sol.vent such as met hoxyet hane di oxane usi ng
é' ﬁ%&?’il(ﬁgeﬁa@%d% Hota tﬁ%?‘?}ﬁ?lﬁﬁbgghat e as a base and a
pal | adi um cat al yst, such as pal | adi um
tetrakistriphenyl phosphin or pal | adi umf
d| chloroditri nyl phosp in the pr
enylphosp e or tri enylar3|ne aty el evat ed
mﬁ? ure. Fuht hernore nor e, orrpounds general fornula
7 and 6 (ifesRo=Br) call B &onverte a~Buchwal d

cﬁe'f'hog“ff%? i nt oJt he anl lines of general flor rrul a 25
hds of general formula %7 or 6 rmereact

di rret yet hane wifth benzoph ne imne the
presente of sodiu ert-buto cas ab
S NbenzykiNdergeacet one) gh | adi u cat aI
and.2y @ -~ bi s( diphenyT phos noy=t-t-
H

ehevab,Qd t enper at UE\G fol | gye d by a hyd{3oIHyS| S WI

12

aqueou hydrochl ofi ¢ acid ki n tetrahydr of uran at

ambi ent tenperature tq give the anikine derivatiyes of
genera Qr mul a_25. A yl atiop, of cagpounds of ner al
f ormy a , yieldifg npounds_ of per al 3305 27a
wheplei i s as fprevifously deffi can befcar rfed
out Ui g the—:appr| at e —akky i de

wheg el al = Clon"BFPar |) inHa ent sbt

et hanol o etraH‘}/dr of g%an or-L, L/19dd>ﬁi<et hy (2§ omsrraryé’d\e
with a base such as tri yl am ne, potassium

car'lobace, cesi um capbBnat e or} sodi um bi car bonatle in
thenpwersencpé of i um iRddi dg pot assi urffi odi as a
cat al yst. Fart he flor e, chﬁ‘b Yds adbf'hageneral\f? ormul a 25
can be convély B e¥al Moprytd 27b
via the isobys 2 orrrula 2a@<ychN
typical reactio corrpounds og\gener al formila 25 are
converted imo the isocya&hat&s of general for mil a 26
in a solvent such as ethyl acetate with

Subs€dilear ®Neidyydtios Rif edoddpBRhE of general formula 16, to give the

compounds of general formula 17a, wherein R3 is as previously defined can be carried

out using standard conditions, as described for the acylation of compounds of the
general formula §. Similary, carbamates 17b, wherein R3 is as previously defined, and
ureas 17¢, wherein R3 is as previously defined, can be prepared, starting from

compounds of general formula 16, as described for carbamates 6b and ureas 6¢.

Furthermore, compounds of general formula 20 and 23 can be prepared as described for
compounds of general formula 30 and 33 respectively, starting from compounds of

general formula 17.



in the presence of activated carbon at el evated

tenperature. The isocyanates of general fornula 26 can
wheoogormer t ed i nto carbamat es of general formuPEr/BF)8/061325

wherein R2 is as previously ﬂgfined, in a solvent such

as tetrahydrofuran or dichlordgnethane with the

appropriate al cohol in the presence of a base such as

Cormpdundb ofigenreeal cﬁasrni\l,la[\llﬂ s (16 By+ Bt)fgah&nficnﬁverted via a Suzuki

Alternatlvel nds. of eneral f or nul

TERHPE Y IEHOI RIS a@&ﬁ Béﬁ%fp%@ Sels SgléP?e‘iOé@POPB Sr&ﬁa @néf?g?ofmuﬁ‘ 24.Ina

YPRAIE BelfffchtSa BRonRHSYF Qéﬁ%lray STl PHor & Barfred QWY bSHYRR acid

as tetrahydrofurane, dfchloronethane or

Qr/boram@estmlhylsbbﬁmbl es dnmdhhmefaplm @ptipxane using cesium fluoride

ch raf or I ent  or evat ed :

Y er %Soau ﬂSF apd 8?”?%%“% CeRlyst §rdis paledium
t@@ﬂﬁﬁﬁﬁﬁ’&yﬁfho@lﬁﬁﬁé &l pdiiaain dcRérdadfiphéhyRsHoopmhd, SNR presence

via a nitration using a mxture of (fumng) nitric
ofdripheaytphgbrivacer teiphenylassioe atiloratdeemapratuae. Furthermore,

SPORPALF: SR PP e o COREGE 5y bt

d‘h@ﬁﬁ@ﬂyanﬁ)&he Iﬂﬂﬁn@s’bﬂ geﬁ@fadﬁmulatzsv €smpBuBrofigenabit fatrheld 17 or
via a reduction of conmpounds of general formula 28
QRN TChR 4lﬁleth@t<yeamerlflu'?eaﬁOlenp%mﬁp@gbfrbé dregence of sodium

tgit%ltd’yldeagseat ﬂ) acﬁk 1@&12)@@11@%&0?%%1@&11“@{1&1%5 a catalyst 8nd 2,2’-

enper at ure. e pri mar am ne tron in conpounds
tm(dg;aaleylpmospbmnpn A’-Bfhaphthyhe ctonted terapkritatofotlbivyd by ed

eyt MR N o SHRIRE SidiRrygy ek Bl epgratue o

g°199thlé'£hﬁbﬁ%ra999£t%¥9fgeql%ra!l forhfi®a P§ €sence of gl aci al
acetic acid. Furthernore, conmpounds of general formula

385500 BE AR5 9 S5, 00y DGR ST

275 Wﬂ@l‘ﬁlﬁtﬁﬁ)ﬂ &S p&!viouk]lyaimﬁntd) ctilnbs earsikd bhtad;uig’thb hppraptiate alkyl

In a ' exp ne ounds of general r mul
higdPulRr f%ﬁ Y%M s Re hag Bt aSN‘a’ili\?éoL diray dggfuran

dral, l’\pdiﬁfétkgfl/foﬁgﬁhfdb A0S badk @ﬁ‘ch SHINGDS) a%m‘ﬁ@ Cbo%ggnﬁéar@lgte

or ‘anbi ent tenperature to yield the al cohols of
geiner ecrbdnatemrl sadi@th bigdrkghat inothe pfescrmewd mxtiamobdlge nepethssium

f 32 d t h
o0 ang 2R’ BurBeriRroieSmp@iiidsil aPtrdl hinyp 25 cif e tohRred o
darBemadseFtglydrh o Bl AT b Wid the Qso@?eﬁﬁte%lé)‘f%e@e?altfbhﬁﬁlb 96 Ina

am ne, potassium car bonat e, ceslium carbonate or sodi um
typicalrbetianecampaunds pir oot @r@mlas%ﬁjﬁtrg ¥R Veicd énte the isocyanates of

é’e%%r%?? rHln]a ﬁid 1nda sofenf! sucﬁ g ‘Xls ace?aty ?th%l&l%%&%ﬁ%ﬁf cﬁ)loroforrnate

in the presence of activated carbon at elevated temperature. The isocyanates of general
formula 26 can be converted into carbamates of general formula 27b, wherein R2 is as
previously defined, in a solvent such as tetrahydrofuran or dichloromethane with the
appropriate alcohol in the presence of a base such as triethyl amine or N, N-
diisopropylethylamine. Alternatively, compounds of general formula 25 can be
converted into carbamates of general formula 27b, wherein R2 is as previously defined,
in a solvent such as tetrahydrofurane, dichloromethane or N, N-dimethylformamide with

an appropriate chloroformate at ambient or elevated temperature.



general formula 33. A procedure to obtain conpounds of

general fornmula 39 starts with the conversion of
wa@eovpoemss of general fornmula 5 or 16 with PCT/EP2008/061325

9-f | uor enyl net hyl chlorofornﬁte (Froc-d) in

di chl oronet hane in the prese ce of triethyl am ne at

Q0C to give conpounds of general fornula 34.

I8trbdeioe ot thentitro-grmip anto odmpdimdsn df ganegil darmutal’ b be

acconpl i ahed via.a nitration %ﬁk a mxture of fum

HKEOPPRSHSE VIR SO GTaET S & BEXETS O] (BTERE bR Bifetchbing glpcial atid in

(ﬁ@[ﬁbﬁ)ﬁ{etﬁa%%? E@ﬁc‘éﬁt@at&? slfilcdicROIRaiHgS té?lflpegzﬁﬂl%rcﬁ lelevated
formula 35. The aniline derivatives 36 can be obtai ned

tvmaelatur@mﬂmhdmonmbuwmf@m@gl i@ﬁmu\hatzs Fhaenilime derivatives 29 can

t et.r ahydr.of ur e of tic.acid

%Obé%%/dgw ootk abel FEnPoHRRS B Fondie) TuREs BREERGS
mqwfdﬁn%t&qﬁeééﬁc@@m%m%eﬁm&d & devbightef cRRbdeH "t@ﬁperature

of general fornmula 37 via a reductive alkylation with

"Bha gty enanginyidesin cempetidindl scngrphigrssldi2rean be converted into

dpd I.nethe sen . Ci acet i. .
TR AR A5l DB PUERSTS R LRI SREY o
PdgheteLinigethahotl ugihg ssdinmtchamsdotshydiideint the paRtdce R glacial acetic
derivatives of general formula 38. Subsequent
%ﬂ%]-acylation of the conpounds of general fornula 38

can be carried out using standard conditions, as
lairﬁ)@ﬁn@@dcmowﬁ@%@ylﬁ faymubs 2% eamdnedsertsid into alcohols of

| fo .0 iV f
ARG B s RS PR RGBSR s wen

I&ioRdinl tatiyosc Gkl lbdirathe art38ia typlear @mnﬁanu Sor@dpoude vt geieetal formula
defi ned, and ureas 39c, wherein iS as previously

Wornsidea selypntvacirepaieewith Nl %\é Ha56nfe d@d&fon of urea,

GRS BLark 10 0%8or AR RS EE DR 67 (ORIRARLRS: pPucatd

falmeln3at i vel y, conpounds of general fornula 39 can be
prepared starting from conpounds of general fornmula
Bfkylalibe oFs®Ep@indy pf §@IRN &rnfidn3Deardscaimdd ehegdingiatdyl halides in
pi peridine in dichloronethane to give the aniline

N YA GRS egfan@]e traiagy drp By pa/V.400 1%&@&9@&6 with a base such
% O‘A'Iéthgfj 1&1% ?’c{s's ﬁ{ éa%‘on%{e Ca 51%82182 of) Iﬁlbléa%oﬁ%!e% the

e out using stan condi tions,
[esacd @fexd)dﬁm 1otdlm @rpepasiaii iodidofs & onplystnds/icd cq&p@mlh of

general formula 33.



formula 6, to give conpounds of general formula 41,

wherein R3 is as previously defined. The aniline
walenbwzasyes 42 can be obtained via a reducti oPCDEP2008/061325

conpounds 41 with zinc in tetrahydrofuran in the

presence of glacial acetic a i‘d at anbi ent

tenperature. The primary am ne function in conpounds

42 can Qe.sepvertedsd nto al kyl ated aniljnes of ngr al

formul al39 vig a reductive alkylafion w

er\;lfsenc of glaci al Lacetic *ﬁcid. A proce

[ o . ?f‘ggenp N-Urer eny

chl er ofdcmate (Fnoe~d ) in tet r@hydr of uf
presence of pyridire-at OOC to gi ve>~gonposnd 4,44.\ The
ani l'i ne derivative R48Mcan be obt ai _rp@\cd\vh:‘l a—fedygt
of conpatBd 44 with mifc in tetraffydrofdran i

I

ative Y415°c
ed—SKkr#up~.eacti on

-

derivati
amrdes 4

, carbamakes 489By and ureas 49® cam be
Y usi ng con®iA% ong” as figHE oned iet
oo o genepaLt»oh y r NN

pre' on_of coifpengd
s i group at posdit] 4 t he

el -0 ] A
di hygr O%JLnoI ine sc&Pfol d] c&h be acconpl jshed]yi'a
Friedel - Crafts al kyfati®n of benzene with tRe
conmpounds of general formula 49. This reaction is
A prsbiagiire do abtafndaingidindy ofgdcavial famuRIAvestatsuli@s theonversion of
benzene, under catalysis of a Lews acid (e.g

f .g.Ald s).
ORorngsRfsgeneghirmpsnsorgkvitih g tThor v I ethelschigrgfosmets’ (Fmoc-Cl)
P S RS L R T o
gacral édmalit34.n ani sol e. Al cohols of general formula 50
can be al kyl ated using al kyl halides in a solvent such
fubséfehontrbdndtion of eelratiy @i@fpiadbe@tcomplished via a nitration using a
7V, 7V-di et hyl| f or mam dei n t he presence of a base_ such

Aty o0h SENNNEEE BOAape glaskd agd iy dichlorqmeshansdt gmbisnt

; " ) i _
AU UYiEHToh B SF L CRMRAM M TR o BFALEBlvaiivey 36 can
Heortmaihad 64 aaadhicEdn sf esrysounids BS tlith renttbydhgtifodiranin the

conmpounds with general farmula 6 or where R=O\ve. . .
ertsgg@\@g gslamal acetic acid at ambient temperature. ]I"Ze primary amine function in

compounds 36 can be converted into alkylated anilines of general formula 37 via a
reductive alkylation with aliphatic aldehydes in methanol using sodium
cyanoborohydride in the presence of glacial acetic acid. The Fmoc-group removal can
be accomplished with piperidine in dichloromethane to give the aniline derivatives of

general formula 38.

Subsequent 6-N-acylation of the compounds of general formula 38 can be carried out

using standard conditions, as discribed for the acylation of compounds of general



denet hyl ati on can be effected in a solvent such as
di chl oronet hane in the presence of boron tribrom de
w@ BBp/0}7482 anbi ent or el evated tenperature to BCEEP2008/061325
al cohol s of general fornula ?%. Al kyl ati on of
conmpounds of general formula-53 can be carried out
usi ng al kyl halides (R2-hal) in a solvent such as
fetrhaladl to giet thalvpdpotudsart gonerh, fdhute 39y herainr s apiptdviously
ase .such as triethyl am ne, potassium carponate
BadRdrsietigonapenyes Shiion Bans B%QHG@OPHY%ﬁgn% audpieas 39¢,
WherSIAH 3 ak ﬁ%v%sff’yr dPAL@%Eh YOI Est@%ing SRt Anifunbi@of
i el[d conpounds of general fornula 54. |nRAtroduction of
generahfarmolag¥8 ap dexatibecionpabanistep bb gathercas 6€,0r nul a 54
to yield conpounds of general fornmula 55, followed by

nitro group reduction to conpounds of general fornula
56 and am no al kylation to yield conmpounds of gepgra

Hy

: np ofntTe | IENTT ON” aRkle descfifed | n
W020044056779 agd WER004/ 056780.o8ame of the copounds
of rtNe 1 Nventi on, Which can be in the formof a free
Irarie-H may be isolated fromthe reaction m xture in t he

formof a pharmaceutically

acceptable salt. The

phar nace cal ly accept abl al ts may al so be ofpt aj ned
byy yceat the free base offfornmula | wthiman Organic
or jynorgapi c aci d suchnas<bydrogen chl ori dey_hydrQgen
brom hy ¢l ogen |ag(g,|\dul BriC aci d,a,kgbo CR1

Al g e & acid, probioniﬁ;381d, gl ycol i cNaci dN
mal eke gehd, malonic atPl, offet hanesul phoni c*'4ti of
fumarj,c "acid, succinic acid, tartaric acid,rcitric

aci d, benzoic acid, and ascorbic acid. Methods for

oltaavrbamg t he pure enantioners are well known in the
affP:YELg crystallization of salts which are obtained
fromoptically active acids and the racem c m xture,

chr omat ogr aph sin iral g0l ums. Faor, .
Bhorb IR SEPOOR cnpRPai e 38 L BEPsalr®) sagine from
@PHIRGs drendal fos@dla I3 The ot Y@ty @MoCaltaB @8 labdonRished with
nmeasured e.g. with a polarinmeter. The conpounds of the
ppEybng inj dwg@non@rhanﬁ H give therailisiderisatéys of gerprd formula 40.
skilled artisan will recognize that desirable |IC50
SHiserpsnhe-&/- fiepeoradnaticorn fichmpowurs od gdnaralsoedula A can be carried

out using standard conditions, as described for the preparation of compounds of general
formula 6, to give compounds of general formula 41, wherein R3 is as previously
defined. The aniline derivatives 42 can be obtained via a reduction of compounds 41
with zinc in tetrahydrofuran in the presence of glacial acetic acid at ambient
temperature. The primary amine function in compounds 42 can be converted into
alkylated anilines of general formula 39 via a reductive alkylation with aldehydes in

methanol using sodium cyanoborohydride in the presence of glacial acetic acid.



exanpl e, a conmpound with an |1 C50 val ue of |ess than

1E-5 Mis generally considered a candi date for drug
wa@edoeorisen. | n general, the 1 C50 val ues are predBEERDNY061325

| oner than 1E-7 M However, conmpound whi ch has a

| arger 1C50 val ue but is nore-sel ective for

theparticul ar receptor nay be even a better candi date.

The conpaunds of the presegt inventjon maght also

possess!_ESH recept or act ty but they d

FSiMecept or sel ectivity pyer the TSH recéptor.

GQHW‘E it can h&S¢avedNt hat—thd™ompetinds of the
P5 REBEA~ T 3 kg : <$vity and
are at lleast equi pofent o H and 13 regeptors.
Met hod8 to determ ne*tec®ptor binding, & Wwell as in
vitro and in vivo assays to determ .oV oghng al
activity of thyrotropin or the TSHreceptoroare wel |

knfwn, | he in vitfd assEzE, tHe expflesdel TSH
r ebeq't s incubat ed~@f't h~¥he test conpound and
B nding or SHN A on/inhibition of a

Response i s ﬂgg.urzw. Ex vivo human or
ani fal t Byr &yt es/t hyfbi d slic¥s or thyroid cell Iines
reay “1& aééd (Fuhrer et 4al .0{2003) Endocri nol ogy 144,
4018-4030). Alternatively, cDNA encoding the TSH
receptor nmay heterol ogously be expressed in suitable
%?ﬁ&ce&@elt? oFtﬁingcongah{??sS@f a%al?gﬁ%lf%q—maéaﬁyanggﬂ sPartsRidth the éeaction

er cel I nes, prefer mammal i an origin, ar
el compsuid dbivith OFfirenylekthal chl¢DB@F)atEfitacrChal tgyhyddfuran in

4018-4030).. Met hods.t o construct cel expressin
the PBREICA QhtPYTIEIE aé?e‘f {Regive RorBRHnd LFEG amﬁr.le %ersﬁﬁivaﬂé gan be

Juin&d $i8 2 LA REbR T LM STl AASRESLifle iRty d9G¥ PN 1R PResence of
and construction of suitable expression’systens are

ghdialpsttic dndarambicntiemperatur@dlihy dsaguin@mealeriyatofe 46hgan be

DNA enc.odi ng the desir.ed ceptor ca e constructed .

Oy RERLr R TG e ot B S Rl EERRA 5 LBn usine
ReSA eldRby int iy ridiel del@ofolttang { 1/0NasSthe 68lvERlin BRSReRhce of N N-
ligation. Suitable control elenents for transcription
dimathyt ambnato ield spmpaend 45 dihe danacoripwyreseayaberaedccaromplished
BB EAahe i BEn DN GRANY REIHERARnC A%y 128 MERRHon of the
expression systens are aval lcabr &, Which are conpat i 1%
hinkhoderviisle dnatdéed9a, odrbasts 49b med wdhyupd eat 8y perfoamdd using
eukaryotic hosts such as yeast, insect cells, avian,
GoRfitans anmerfonsd fordhe preppiafian ofeampousdy pkecaeiiy farpwlartH

receptor are incubated with the test conpound to
lotreduopion ioif Hgi thgnylaroynataopisian drofithendibydrp@rnelinegscaffold can be

chgrﬁf)flﬁlgg lViarﬁr?e%%ﬂé?afts/_a\llﬂly%tﬂ)%toif\ﬁg}l%he Iv&%%' i gcgmﬁoednlds of general

formula 49. This reaction is conducted at ambient or elevated temperatures in benzene,

under catalysis of a Lewis acid (e.g.AlCls). Under these conditions demethylation takes
place to yield compounds of general formula 50. Compounds of general formula 52 can

be obtained if the reaction is carried out in anisole.

Alcohols of general formula 50 can be alkylated using alkyl halides in a solvent such as
acetonitrile, tetrahydrofuran or N, N-dimethylformamide in the presence of a base such
as potassium carbonate, potassium tert-butoxide or sodium hydride to yield the

compounds of general formula 51.



menbr anes contai ni ng the expressed receptor may be
used to determ ne binding of test conpound. For
wore@seaEsent of binding, radioactive |y | abel eBCDEP2008/061325
fluorescently | abel ed conpoungs may be used. Also
conpetitive binding assays cad be per formed. Anot her
bi ochem cal assay invol ves the screening for TSH
receptor-nediated CAWP accunul ation. Such an assay
qwflves I ncubatmeen of the TShh&eceptor expweSS|ng
ce h the H onpound ﬁm suff|C| od of
aeasuLe of "CANP, in the u e of
a CAN§ phosphod?estewgse |nhF@| Wb bl ock CANH
degradati on. The &wmwunt of cAWP Ghn be decr@ased or
i ncreased, depending on the inhibitory or sti ating
ofNthe test conpound upon binding to the

r pto Scr eenivngof or TSH recept or antagoni st Sfmoc
I Nyl ves lkncubatign of 1 he TSH m \expr eSSH N
cel | @ en iJn Tange o Gin'pound

9 ad T xéty bmaxi rfal Ty fectlve O SH
capcent Ation (i. .,493%2'\SH concent®ata that i nduce@J\
appr oxi mat ely 80% of t i mal stinmulation of cAWP
accurrugatl on in theabselftt of_conpound). |nstead of

rifiiEom G awest=ni sease™ati ents, or
y) purlfled TSI can be used tg-stimulate the
TSH recepgor (CGerding et al. (2000) din. Endocrinol .

525° 267{271). Alternatively, corf@tituffiVely active TSH
recegpt ors can be heterol ogousl y Yexfress€d and the
antifigoni st c ef fect of test conpen gQ the active

(S
. gy result in reduction i _ creased
bas8l CANP Tevels (Fuhrer et al. $2003)\" Endocr i nol ogy
14451 4088~ 4030). From the concent gzatoé‘ﬁ- ef fect
curves, the I C50 value and the percentage of

BBt B B S RO S bR S B

c&@fﬂtﬁylﬁ[bntdf c@a%bﬁﬁﬁtwﬂﬁg@iéfa@ E@’ﬁ{ul@é of AVRhe G +0MeN@SR=0Me,
can be used, ich in addition to transfection with

Jemretiptlgioncake sffectad Hoa sqlsent e adlihlemmgthsae snie ppmpnce of
SRSE A BBBD Pl BEEy 460 YRR B algpptofsoncr

foapala tsar AQ@Mnmfghmmﬁld@ AVBehdigl Uoinblle 58 caimb@tdrrib®out using
construct ed in such a way that they are connected to

ox) dia lé%w&rk@@ﬁaﬁssplrénfeﬂlueh@ﬁ?@anqlnteaé%@r ran Qg Aot er
(91%'3 %Hﬁﬁﬁﬁ% QA GHRE ﬁ’éﬁ a{%‘h%tf@l %‘fie g@ét%%ﬁﬁd &ﬁ@&ﬁ?ee Fesiurn
el e

reacting to c angl ng MP.  Sui t
oadqamlateerr sgdmesblearbormtegm thh pregare of emrhmdlm@dé or p}ﬁhgsmrn iodide

| uci f er I [
asuaccat ys?%oeyle% e aoug(? geggrgfformula 54. Introduction of the nitro-group

onto compounds of general formula 54 to yield compounds of general formula 55,
followed by nitro group reduction to compounds of general formula 56 and amino
alkylation to yield compounds of general formula 57 can be accomplished using
conditions as discribed for the conversion of compounds of general formula 27 into

compounds of general formula 30.



al kal i ne phosphat ase or beta-I|actanmase. The principles

of such transactivation assays are well known in the
w@edoomermdsar e descri bed, e.g. in Evans et al. (RODBP2008/061325

J.din. Endocrinol. Metab. 8%, 374-377. As reference

conmpound human (reconbi nant) FSH or bovine TSH can be

used. The present invention also relates to a

phar maceugi cal conposition c@aprising a o2

t et rahydr gqui nol i ne degi vatixe, or pharmaceutically
ac&éptabmaisalts t her ef_chaVi pg thweageneral fBr nul §
i n Yagfti xtfe with pha?ﬁﬁ%euti al |yl =@Bept abl & ~¢°
auXxXHN _agd andoptiona &1 _therapeutic ageq

i dekles nust be "aecgpribl e" in the send
bei ng coqgﬁtmble with the otfer ingredients of the j\ R1
conposi to and not deleterfous to the recipients o

¢ BRRERIom.Conposi tions include e.g. those suitable;for

oRaH, R-00kl ar, sublifgual , subcut anee®, intravenoys,o
intranusculgr, loeql, or rectal adphpistratiop, a
the like, &l o nlugit dosageytognslfgr adm nigtrati
For oral adnfnistffation, the agtive |ngredientﬁﬁay be
presented afV§rsefet e wnits, ehas\t abtets, ™
capsul es,algeyders., ¢ N lﬂi‘h'«;s, suspge
and the Iiﬁe;wForggarenteral adninti%ration, the
phar maceut¥ cal c®nposition of the 9nventi on masp be ©
presented in unit-dose or nulti-dose containers, e.qg.
Addigeidligrsultiislel n@dshddp faarteel picpiratinedf @imdtingpouh@ of the invention
exanple in sealed vials and anpoul es, and may al so be

44¢ GesHLPhingWQ2082056F 19%eand (W8 PP&88) condi ti on

requiring only the addition of sterile liquid carrier,

Sorgge ofjihe epmpeunids of the inswmtiomorhigh capbr nghefasm of a free base, may
‘tgeolrsoriu tle?.tﬁlro%ll’]thetrge%tigﬁ .tnllb\clt%rel HILE 90' enotf anﬁ% ba? H{iceaﬁl%lnatcge%taﬁﬁe salt.
a Soration, suspensi on, oi nthent, or ggP(?or
‘BitPhHacdideQficly dcbehtadd il GhdyWasdbe s1REiIAEBRbyY BEatfn@rthe free base of
retrobul bar injection. Mxed with such )

forawlad cath ancirpic gt mepiaaisl asidieh ap Aydresen ehlerideg Bydrogen

R etk R PR AL PLRRR RS FROBR g, Brdfioni acid
glp@tlie aEdl, tnateic acidim@bnic atid, Methahesuiphénididcld, fisnarkOQd, succinic
see especially . Part 5 : Pharmaceutical Manufacturing),

%0 t%{aaﬂc\ﬁél%a@é a%%;}?%@l% BrifhraasePTPit6!9s ol i d dosage

units, such as pills, tablets, or be processed into o
Mﬁ%‘@@’r o obyallgwgﬁgufeoqma@ggmgy afgewpld kagwn in the art, e.g crystallization

of salts which are obtained from optically active acids and the racemic mixture, or

o

chromatography using chiral columns. For diastereomers, straight phase or reversed
phase columns may be used. Optical rotation can easily be measured e.g. with a

polarimeter.

The compounds of the present invention inhibit the TSH receptor. The skilled artisan
will recognize that desirable ICsq values are dependent on the compound tested. For
example, a compound with an ICsy value of less than 1E-5 M is generally considered a
candidate for drug selection. In general, the 1Csq values are preferably lower than 1E-7

M. However, a compound which has a larger 1Cso value but is more selective for the



pharmaceutically acceptable Iiquids the active agent
can be applied as a fluid conposition, e.g. as an
WO mjoeorisen preparation, in the formof a sol ut PONMEP2008/061325
suspensi on, enul sion, or as spray, e.g. a nasa
spray. For making solid dosagg units, the use of
conventional additives such as flllers col orants,
ot guherre e phur I‘m@rl&: @il atbetter dakéidits. "Ehmct@mmiuatl@dﬁ thé present
gener al ar ma tically acceptaple additiv
K" JBEEC HAQ% DQsHS PSSR elINGY PiABE Shnihaye FSH receptor
s%fetch%?y GRTRRLTGHS &Pt GURE Ly B Rt R EHaf ih8 %@m%ﬁrﬁis of the
which the active agent of thé invention can
radsenhingtgromchaxs highl TSH cavaplos adtivaysind aod atdenst mm@t on FSH
d§ﬁ§$ cel |l ul ose derivatives and the |ike, or
W ESWRBr eof , used |n sui tabl e anounts. For
arenter adn1n|str t.i on, aqueous suspensi ons,
]{/)lg gﬁ‘iofeg%mnﬁ‘eregqﬂtq 88,384V ltaérufz pzzéro and in vivo assays to

de%rﬁﬁﬁ@@b%%&lapﬁdt@/ﬁ§ o BYr g’rgl&g%lg ?‘g@f l%bgit&gare well known In the

har maceutical | y actceptabl ents and/ or
zvnmrm aﬂga)asg thetespressedhl rq@nptplyisemcelbgleylwth the tdsticorhpned and
Ih t th d . .
SretidhtindE ebmrEhSlnbithiot e’ REHERADE tsree thangsspisduy vivo

Hd?nﬁ%hﬁﬁél'ﬂ@ﬁo%éﬂﬂth?ﬁﬁdﬁ A0 8r A cal lisdy rh@bﬂ)eeusfeﬁ {(Fuhrer et

sai d conposi tion, said packaging material includin

4ln@PPBidindenarindlegy 14k 40k%e4830)( Abe@@wfﬁmwﬂ)l\b‘h chendinghige TSH
? S toe}rsm%he erologg&sci 'bng msse{iJ i sulta gtsc%ﬂs €, n\fﬁlnﬁes? Plamster

reat drsor ers resp

(T&hly el ptiasthredi] aines ppe&‘erlam@y& mabh@alkdnt i rpE hISE suifdble
armaceut i cal caonpos on conBr|S|n a conpound of

(%éﬁli%r:faﬂh(2993)a“~r&<?aliﬂh%l@@ul4‘bépi§r ABa0)eMcHorls tasggnptruct cells
> féggﬁg iBht TEARMHE WeRMRo RS Flcli9 @ method of

ﬁe P arnaceutlcal COﬁpOSItIOﬂ to trea t

' d
"ge[acﬁﬁ{%eesr for FE@S § cfé BNtaAS p ?elieﬁléegi\]% gaﬁlogeﬁ (R (I:}d cgnstructlon of

r

Joitede Rkprdbssan @@feﬁlsrae@m%n\kﬁom il fhid afte PeRioas, oiel] Gttt DNA
pat hways. A "kit" as used in the instant appllcatlon

qnuéi@qhaaélse desigeshtespiier candye coBHugiadi Sﬁgth?h@llﬁﬂﬁmﬂeﬁé@é@@ﬁdéalld
ARTREHLS ARATPY, 1805 HElAE Lad el oA o

mrrbhelaments for thasdriptianyind anvgatidnarfahe sbape dodlnfgcse@ueme can be
kno e art which is nade har maceuti cal

Iz l%@o@&qgasequence AQ% WGIPkIlOWI‘P express?on systems a¥e

available, Wthh are compatible with a wide variety of hosts, including bacteria and

cukaryotic hosts such as yeast, insect cells, avian, mammalian cells and the like.

Cells expressing the TSH receptor are incubated with the test compound to observe
binding, stimulation or inhibition of a functional response. Alternatively, isolated cell
membranes containing the expressed receptor may be used to determine binding of test
compound. For measurement of binding, radioactively labeled or fluorescently labeled
compounds may be used. Also competitive binding assays can be performed. Another
biochemical assay involves the screening for TSH receptor-mediated cAMP

accumulation. Such an assay involves incubation of the TSH receptor-expressing cells



The tetrahydroqui noline derivatives of the invention

can also be admnistered in the formof inplantable
w@bapoeaeut i cal devices, consisting of a core PET/BR10D/@61325

material, encased by a releaég rate-regul ating

menbrane. Such inplants are be applied

subcut aneously or locally, and will release the active

witlg thedes kdbmadurainfoap pufbixicnmapaiod of oinst antmeatieneuest cAMP, often

relativel arge periods .of tine, for insta from .

%1&@6%%105 eﬁ% %gwgml}?éa%odﬁweri‘%ﬂahéwib Mock P AP degradation. The

AR 0F SRV RRACRERY SR lin HENEE B8 p @RI ipUG e fhi KRRV

in the art, for exanple as described in European

PataatingC: BB 306 tesiand o @pombivding tT e regepter. Baseniag tbr TSH

i f i ni str.ati f.th tive | di ent
e b R T iR iRRe Shr bRaeEbiectpt FHSTaE B Fin o
PR cERREOA eHoc bPRRt Edighdune iRRRWréen&f dfactixddOsibenaximally effective

achieved, and may vary with the particul ar conpound,

T cornentatiire(dai, AiTSEF eanconfratign dhat ieduggreanpreximeteti 8% 0t the

RhblL ALY A RBOEEEL AN e, TEH SATBA fiskd of
S adni nistered. ‘th general parent eral. adm nistrat i on

TSI Wehas floaefavdgshgase pdiiants 0drhpartiaky)aeisicafTSI can be used to
adm ni stration which are nore des)endent upo

h
Siud#p theohSH ressipe (Gerdings 4l £2608 Cﬁap%mf@cm&f &3y 71).
%R&h@t‘i\% ,Qor%?%iv%ﬁi eié%iv@ %Pﬁ%e%ﬁ@% c%b@ﬁéteroﬁt%%blgg%kﬁr%gsed and

ose nmy be prese as one dose or as nu
thelbolag@sstachffent sfttest @dmadurals phahe adive reqepor walysesult in reduction

I hroughout th A t her asp the inventi
indby Bog o ttaﬁaﬁ ke el (Fudiet r@%ﬁ%udpﬂgl%w (s s
LBEP FAH RVt eRET &rvdsOthayE 80 Lalds 1AEsE rﬁeﬁ%ﬁtaée of
her ei nabove for the manufacture of a medi canent to be

ipkibdiohmf TSkkrecemart-mdnecdofAMP siocuheulstioresmdrsicteemingd T@H:ach of

t%egegtor rregi ated pat hways. Thus, patients in need
hEPEBY"ROMYe admi nistered with suitable anbunts of

t he conpounds according to the invention. |In another
aspect the invention resides in the use of a

t et rahydr oqui nol i ne derivative conpound having the. o
lgeddition t¢ adirastanqaspsmepthel cravibif eedltlinee cyt byused dvkighimhaddition
¢ . . ‘
R L0 S ey orFUL P08 M AR g
apdrtorigeye, ofhidiSHpraseptiodgpendant an dichatragsipze ievehef cAMP. Such
se of. a tetrahydroquinoline

BB HET A L@%M%hf&aﬁﬂﬁleﬂﬁ g R ARSI AU § Y that
thBeark T8RRI o AbvAXRTP RYH O N St ments. In general, reporter gene
expression might be controlled by any response element reacting to changing levels of
cAMP. Suitable reporter genes are e.g. the genes encoding firefly luciferase, beta-
galactosidase, alkaline phosphatase or beta-lactamase. The principles of such
transactivation assays are well known in the art and are described, ¢.g. in Evans et al.

(1999) J.Clin. Endocrinol. Metab. 84, 374-377. As reference compound human

(recombinant) TSH or bovine TSH can be used.

The present invention also relates to a pharmaceutical composition comprising a
tetrahydroquinoline derivative or pharmaceutically acceptable salts thercof having the

general formula I in admixture with pharmaceutically acceptable auxiliaries and



In yet another aspect the invention resides in the use
of a tetrahydroqui noline derivative conpound havi ng

wo bmogerer al fornula | for the treatnent of G BUBEP2008/061325
di sease. In still another asg ct the invention resides
in the use of a tetrahydroquinoline derivative
conpound having the general formula | for the
dpteailiyestherather@ant e gpitt HEH crapp diahiys mAsdicH accepsgb&l’tin dic sense of
the inventjon r sides.inq%he u

of a .. '
Reditg OmRAIB Uy Wb e ptheg dhgr ity gt @sr?ﬁamwﬂﬂw%ottwwnous to
tﬁ@?&ﬁlﬁ&ntg aepgea | for the treatnent of G aves'

associ ated pretibial dermopathy. Still another aspect
ORI S MR A8, ALUE, gl pgncons

igeaemals, iramisaulbr, flaml, toh ecctal @dinivésttatioh, anddhié Bke, all in unit dosage
j%oitre.The,conpounds according to the invention can
fras @I ai9p- t he treatment of thyroid cancer. In
anot her aspect the invention relates to the use of a
Fastor g glaningsftation) the act ingrediopbman ip otasentedigs decretgamnits, such as

R P B B0Beh. paRE BFERTNLAEnd. AL HERSE 5,

he fol |l gw.,ng .ex | es. . Exanpl es, Ceneral c nts The
grtstiond “eBErERER: BRonp e D ioa T Qi Enciinay be
predenteld Yn dhit®bkydrailkiidBe cédtiérs=e.g. injection liquids in predetermined
L, L/ -diisopropylethylamne; TFA = trifluoroacetic
apoudts, frapmeledn seaded yakynd anpanlearapd sayalse; beptored i a freeze

i 0 ] .- - L. 't ot . i .
NPl 3R RN i gty e S RREE SR SiE Pl o
watks, priot totgtr amet hyl ur oni um hexaf | uor ophosphat e; Fnoc
= 9-fl uorenyl met hoxycar bonyl; Fnoc-d = 9-

FdraropRthh it Fexmgaidn0 el aetil O EienPMay Be presented as a solution,
L, L/ -di net hyl f ormam de; Boc = tertbutoxycarbonyl; THF
suspeasionhgigmesntraiee! owapplicatipivenr Higl copipnpidyanorgopicager fne;

= Lc acid; Et N = triethyl amne; EtQAc =
#eé%lﬁ%?@t%gaétwglj DCM = di chl oro net hane; MeOH =

t | : = th i odi : .= 1, 2-di th )
D300 uch PRy s S Tinger st g TRLABYinghe
khiRuRKRDLRS, GEMASNERALH, R THBSLIRLRIM Aitana

<£rogran1 version: 4.01.3 . o )
harmacy (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, €.g. as an injection preparation, in the form of a solution, suspension,

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

For making solid dosage units, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general any pharma-
ceutically acceptable additive which does not interfere with the function of the active
compounds can be used. Suitable carriers with which the active agent of the invention
can be administered as solid compositions include lactose, starch, cellulose derivatives
and the like, or mixtures thereof, used in suitable amounts. For parenteral

administration, aqueous suspensions, isotonic saline solutions and sterile injectable



Unl ess stated otherwi se, all final products of the
exanpl es below are |yophilized fromwater/1, 4-di oxane
WOrR00pM2E82 or water/acetonitrile mxtures. |f tPEI/EP2008/061325

conmpound was prepared as a H(Iz:‘ - or TFA salt, the

respective acids were added & appropriate anmounts to

the solvent m xture before |yophilization. Exanple 1

dddi)t'ﬁ)ﬂﬂ) maydeivded, toamaming pharidackuticdl iyedchgpitable pperying agents and/or
1,2,3 ,4-tetrahydro-quinolin-6-y])- am de (a)

YitiDg Agents, .Seécthf?wpr@pYiqt? Y@l 8t awkaﬁ efyep yl) - car bani c

acidr -butyl ester To a stirred solution of

Neepigrention fyiea yncdudes girpmprecptical gampositgm, as hgreinpefore described,
12?%120%3?% WS \Adﬁélga@éjm éa %%1 z{ ff o é)NthIl 3a1d packaging

rpmtetiilldnmmtieg owenctoongifouthe sise amee cempdssnmcm foa shesisk ms derein
(flt 00 OC for 3 hours, thencool ed to anbi ent

eé?Fé%?ldature and reduced to yield the title conmpound as
a crude brown oil (18.4 g, 100% The product was used
Thushibatresgrttinemntipy alsp |P§Q¥t1q1*°<§ri1 kif tg)treaf dmrétsvlresp@nswe to TSH

lin- b-yD-carb d
e B O 0 ot Tom ot -t he Gompound
bed 1 (. 16. 4.9, 57 1) in THF
%{Shﬁ(’}enpgﬁ% AR faco i AOmposiydh ciibpiRe A hPrdiier
Eﬁrﬁﬁfdolf@faephahﬂ&e@ﬁéﬁl%cbéptm&saﬂt B6/c¥Ral qz ahdiuctions describing a
Aceta/l chl oride (4.46 63 nmmol) in THF (50 M) was

mpfand afiddes @@@b@ﬁ%e@w{l cemppsitiando dicatgsarlerg responstyreto TSH

I%?%ltéﬂg %gc\il\gﬁmgfsd and the reaction m xture was

rmsiowy to anbient tenperature and

%t [ r hﬁb?sgpct t%ehgl? 8?@%1%‘1158§ t%rregetggﬁsto\l\@elr%ltg:ggéhsh e%) g&fldreceptor

megihed puihtvayyat er, dried (Na SO ), filtered and
reduced to an oil. The oil was purified by flash

ANRTRLQAY APy 1&%@5@&&@5&%@1@6@3 cbRambilof c&fgintngtthe
compound ( 11.95 (c)

pha(réackniicnd -CQI’IlEQSlt—lQrm annétntrgyl al$d iaclyd¢ dolidad-containers such as a divided

7 SR N BB e B GG <58 RGO b or orm
4s3@BwHlin theRORRicRMs M@ém@ﬁhﬁa@uumg 08 t8le huRRC
(ice/water bath). Trifluoroacetic acid (27.7 m, 360

Tﬁ@t‘e@ra @ﬂﬁ%é@éﬁ%&%@@ﬂh@ ?n\%ﬁﬁd;n é‘anpeﬁgd l%jad?lfum]sgéred in the

m nut es. e cooling was renpved and the reaction
foirmtodi [repl\aatgb]alph@mmd;ew@:a\]/\ames consisting of a core of active material,

encased by a release rate-regulating membrane. Such implants are to be applied
subcutaneously or locally, and will release the active ingredient at an approximately
constant rate over relatively large periods of time, for instance from weeks to years.
Methods for the preparation of implantable pharmaceutical devices as such are known in

the art, for example as described in European Patent 0,303,306 (AKZO Nobel N.V.).

The exact dose and regimen of administration of the active ingredient, or a
pharmaceutical composition thereof, will necessarily be dependent upon the therapeutic

effect to be achieved, and may vary with the particular compound, the route of



slowy to anbient tenperature and stirred for 1 hour.
The reaction was then quenched by the addition of
wGeeomvori48ar bonat e (s) under vigorous stirring BOOERRDE061325
was added. The organics were gxtract ed wth EtCQAc,
washed with water, dried (Na§ O), filtered and
reduced to an oil. The oil was purified by flash
ainrioizadtigy, ajpdhe(ahe phdo@lddi A the dhiditiduay belljekt tdhrerhdbintthe
conpound. (2.67 g, .32%. (d)
PeHEAMGRt i peRdRIRisteradt hy| - 4- phenyl - 3
, 4- di hydr o- 2H-qui nolin- 1-yl)-ethanone A stirred
lggeperrbpargterahedreipingationredaies loyendesagesdhsmotiermetipds of

. DL: 1) ,
A ion IR ol P RO oL DS, ool for
HAInuamis praferablyi cohtadtsi 0@ 1228mpper Bg B&Iynmeibht. Was dédired dose may be
added portionwi se over 15 m nutes.. The cool i ng was
BB G R1E IP¥eo a8 RN IR SHHOR GG iipis ) 4 ARRrOD e atprvals
tﬁ{dﬁ%yutttﬁ)e ni ent tenperature and stirred for 16

hours. The reaction was then quenched w th aqueous

amoni um chl ori de. The organics were extracted with
Et OAc, washed with water, dried (Na2SO ), filtered and

RIS Sttt B Tl Mo Sl SRR B iR v
dodigolgd hpHhg fieGRhé@Nfol@hlaHeX ABQrbe@Gbdinabove for the manufacture of

(I -acetyl-2,2,4-trinethyl-4-phenyl -1, 2, 3, 4-tetrahydro-
giicdietmentae P¢ ysedfai the trxagnant pdisergpistrpspangye tonhESH receptor

. y I )
RIS ERE TSP e PO o 3 v
dmloumtydf)the cormpulmids acvohdiag roohp ercatiomas cool ed to 00C
(ice/water bath). A solution of hexanoyl chloride (479

Ilanofhefadpa®m@ha inkvBntldaledidesdin iho usdas att&reihyaebdathotdh®Berivative

wi se over 15 mnutes, The cooling was renpved and the
qoaerndRavig therasnerakfoamplgddar the muavfactiro af § medicamsnten e used

R IR AR oBPGPl TP L au@odrlEh sG] PRt R
@hganticsaceitg oE TSHact@torwi t h DCM  washed wi t h NaHCOs
in HOsolution, then water, then dried (PE filter)

ANAotherpest thOinyb@idh r@§d& ih-thel iR oFialtetvdS dRIGLInGIIRE d&Wative
flash chromat ogr aph?/ then the product crystallized

qoreneurd tiang theygeaerd! foaulailifpethe diepornme o By pgripotdism.

solid (871 my, 75% . Data : (mz) = 407.3 (M+H) +.
IEyahiaghe agpdvethieyhventibh pysrdes irethg usaoboicyrhhysiragiiaoline derivative

c:lb_rnapco%}lé( Le_wzlhgz th%_gtegllergF aia T BRI catminf b PG hves” discase.
In still another aspect the invention resides in the use of a tetrahydroquinoline derivative

compound having the general formula I for the treatment of Graves’ophthalmopathy.

Another aspect of the invention resides in the use of a tetrahydroquinoline derivative
compound having the general formula I for the treatment of Graves’ associated pretibial

dermopathy.

Still another aspect the invention resides in the use of a tetrahydroquinoline derivative

compound having the general formula I for the treatment of nodular goitre.



t et rahydro-qui nolin-6-yl)-am de D PEA (70.6 i, 405

mol ), HATU (46.2 nL, 122 mol) and N-net hyl pyrrol e- 2-
wa@2000oxwBi c acid (15.2 ng, 122 nmmol) in dry DQMT/EP2008/061325

(0.75m ) were stirred togeth$r, under an N2

at nosphere, for 15 m nutes. He reaction nixture was

then cooled to 00C (ice/water bath) then a sol ution of

Theeconqrpodsat coielsgy iohkrelinvantexarap lagsol bedised &6 tigreaBherdt of thyroid

mml) in dry DCM (0.25 m) was added dropw se over 3

¢t es. The cooling was renoved and the reaction

m xture was allowed to warmslowy to anbi ent

Ingnpdeniped thhivertionralptede the use 9¥a tetBydregeinpline deayative

J()o?ﬁ%hlﬁég gyﬁmgg ﬂleg?h%gfcftﬁrgﬂﬂqﬁts ngé?évgﬁpitp %1’ the ﬁgﬂe %a?{%%entlﬁed
di@dasl ution, then water, then dried (PE filter) and
reduced to yield an oil. The oil was purified by flash

Ty iav@dtioa iaphytrited by eedolibwinkickh@pronpound as a white
solid (15 ngy, 46% . Data : (mz) = 416.3 ( M+H) +.
Exanple 3

Ekafiiplésetyl - 2, 2, 4-trinet hyl - 4-phenyl -1, 2, 3, 4-tet rahyd
ro- qw nol i n- 6-yl ) -5-brono-2- nethyl am no- benzam de
Thi s conmpound was prepared i n an anal ogous manner as
Gereral gamentsExanpl e 2, from the conpound descri bed in

f??%afg)ﬁb@m% aﬁag}evia%@ﬂs 183 ysd B thORE @npled HTMA = N@‘@@hmethylamhne

Exanpl e Pyr| di ne- 2- car boxyl ic acid
I()I_PEaPcet]‘&N-cﬁl,strépylethlybnrrhw -, Pphelnﬂuorbacztle adidt BtBARyddige 7

6 DRTHEY TALU e 0o P GBR AP R Te 5 -Fo ey @fonium
SRNPRHObrASSHATRRE O-(7-£24880 81akolcd)-y) 32N, NOV -4 8% cthfufonium

mz) = 414
mexg\ﬂ@qrg)phogplzam(ﬁmqre?ﬁ}uor%lybh@thgxwglbozyls Fmoc-Cl = 9-
ﬂ‘lﬁoréne matli]%gﬁra]c%rb gf&ﬁ orlgig yf) :ZJVIX ntgeltgoh ouagnﬁdnn ecr_ tert-

lﬂﬁ@)&‘yrchﬂbaﬂylt mHEeawalaleydkofuffam MmN Ae idlﬁi@ﬁtym-@yﬂ@lﬁ&r ybﬁdmleﬂHOAc
exanple 1 N) ield the title conmpound 320rrg
2 B0gfiC peidg Efs (Tﬂrhe}h agMng; @ﬁ@.ﬁy F ethxl ARFRtS: BC dichloro methane;

MeOH = methanol; Mel = methyl iodide; DME = 1,2-dimethoxy ethane.

The names of the final products described in the examples are generated using the

Beilstein Autonom program (version: 4.01.304).

Unless stated otherwise, all final products of the examples below are lyophilized from
water/1,4-dioxane mixtures or water/acetonitrile mixtures. If the compound was
prepared as a HCI- or TFA salt, the respective acids were added in appropriate amounts

to the solvent mixture before lyophilization.

Example 1

Hexanoic acid (1-acetyl-2.2.4-trimethyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-yl)-
amide

(a) (2,2,4-Trimethyl-1,2-dihydro-quinolin-6-yl)-carbamic acid tert-butyl ester

To a stirred solution of N-boc-1,4-phenylene diamine (13.33 g, 63.9 mmol) in mesityl
oxide (40 ml, 367 mmol), under an N, atmosphere, was added iodine (3.47 g, 12.8

mmol) portionwise over 5 minutes. The reaction was stirred at 100 °C for 3 hours, then



(1-Acetyl-2,2,4-trimethyl-4-phenyl- 1,2,3
, 4-tetrahydro-qui nolin-6-yl)-carbamc acid 2-
w@b@noxuset hyl ester To a stirred sol ution of PEEEP2008/061325
conpound described in exanplg 1 (d) (124 ng, 402 nmol)
and a catal ytic anmount of ac Pvat ed charcoal in dry
EtOQAc (4.6 m ), under an N atnosphere, was added
dooicdhb ambivat feyipeecdilie raafl ocduatdto(8a1dnthe ti®Odompinyl .as Tkaude brown

R 90T TP ek ¥ Pt DHERCAS0Br

dlkallte and concentrated under reduced pressure to
Acetib2, e ydro-gu -p-yireaubagpic aqiggesy-butyl ester

TNEbS QAR EnE A8 daadeu@)mrp e T4 . 3 k) g i

then added to a solution of 2- phen xye
THR 6200nml))and peiridigd (§.27 nil, 683 mndbl ¥ 6ndarah Noiatmddphec2was §qoled to

o SeDbih o Re o BhpiatEAE B el R UG HTR 5 th added
d’i@'\}g@fsc 0ftd R8s tkinfrbOAthe cﬁ@ﬁﬂ?@aé’%ﬁﬁv@& hﬁkf—‘the Qédcﬁgn

, filtered and reduced to an oil he oil was
rpmturf: IV@d ajgwed &)s\rvrar@hrlgwbt togumzpent tf(rhleqmtar@ee/ngtsamg\ fqra hours.

| ele%ctlio%?yy_%sl ét%(u%ﬁgﬁ) svstler MPhe orga@ucs VQ%}eaex.’craéted %\)lth EtOAc,

Washé¢ elithlwader2 dded (N aﬁSD!ﬂ)y ﬁ}tdre@ Bedydducek t3,a8 oil. The oil was purified
4- tetrahydro uinolin-6-yl)-carbam c acid butyl ester
by 3sh whwl%@gramqry(ﬁhedﬁn@/ E@% fgotmuclddbe tilpeempepnd (11.95 g,
fégﬁple 1 (d) (20 nmg, 65 mmol) in DCM (2 m ), under an
t nosphere, was cooled to 00C (ice/water bath).
) was added and
' Cttoh m xture was
Alshﬁu‘&ﬁblﬁt(ibﬂlﬁf the Scbrﬁp%mdtdésc&fﬁéd &!rﬂéxainqﬂ@ et 95an8e6 rnmol) in
stlrred for 16 haours. The reaction was then quench

-Vh(Zaa ea),, ungg angily @alomqﬁe,erae&eo er)\/é&ﬂé%l(lﬁr/t”ﬁtebbﬁthb
o ?1%#040%‘90 §Q 27 b E{lt qx/a{setgéﬁ:ﬁgiea (arcﬂﬁw% dver llﬂ@rlod of 15

was purr ired hr omat ogr aph
rohne s ahled cEIo@fkg ywab merym@lddmti hle: tehdtion rmmne svad alldWedrg, warm

sig\%@f_tg.étgﬁﬁng %W@%ﬁqt;rpﬁgz§%éci\%@6 ﬁ]@ﬁw | %nga[f%gg was then quenched
byl BE LaMKER B SUdinR chiBonaty B) Sn8dG)iQRE strHAEand water was added.
The organics were extracted with EtOAc, washed with water, dried (Na,;SOy), filtered

and reduced to an oil. The oil was purified by flash chromatography (heptane/EtOAc
6:4) to yield the title compound (2.67 g, 32%)).

(d) 1-(6-Amino-2,2.4-trimethyl-4-phenyl-3.4-dihydro-2 H-quinolin-1-yl)-ethanone
A stirred solution of the compound described in example 1 (¢) (100 mg, 494 umol) in

dry benzene (2ml), under an N, atmosphere, was cooled to 0°C (ice/water bath).
Aluminium trichloride (198 mg, 1.48 mmol) was then added portionwise over 15
minutes. The cooling was removed and the reaction mixture was allowed to warm
slowly to ambient temperature and stirred for 16 hours. The reaction was then quenched
with aqueous ammonium chloride. The organics were extracted with EtOAc, washed
with water, dried (Na,SOy), filtered and reduced to yield the title compound as a crude

brown foam (124 mg, 81%). Product foam was used without further purification.



A stirred solution of the conpound described in
exanple 1 (d) (25 ng, 81.1 mmol) and triethyl am ne
W@ 1@®9027k2 122 mmol) in dry DCM (0.75 nl) ), upciEEPZNS/061325
at nosphere, was cooled to 00C (ice/water bath). A
sol ution of cycl opentyl isoc?&@nate (11.0 ng, 97.3
mol) in DCM (0.25 m) was then added dropw se over 3
(o) Hok@awic adlitb(lcaetyili2R dvasmethgbi-gicayid .2, Bd-tetedgtiroequinolin-6-yl)-
amidéure was allowed to warmslowy to anbi ent

hahehautan o Ficonpdenyibes him A KRR g 248 fmob) and
LGS Dinfisie WY $Le>st4rz%ﬁlsg iiHDEM7. WFQEF fin ﬁwrtaﬁ Waalfmlah@re was

H2O sol ut1 on "and wat er, ter) "and
qoetidge 8°¢ dicymetat bath) oAl solufloe ob ihbxamasl @loridei (éa9 bl, 3 #Astmol) in

GENPIP %R ah st SR eby Ln SRR i el
shdiexX Rastich Bedtee ks a06% ¥ tohwirn QBQ[SDISOF&WM{t)tGIﬂp&E&ﬁVAn'd stirred
1,2,3 ,4-tetrahydro-quinolin-6- yl]-amde (a)

foE) hgur AliBrtgpasiopveasyhgn- qmncll_hd@wdl tN agiepus hyigiockloriepcid, The

sol ution of ert b
SRS 8B PR SO S I PGSR0 sp gy warer
tatiosah@eefiltd) sal Mihed t@fyldld are(tnin yThobio sk preReEsafl &sh

18. 1 90.43mmol ) in THF 00m ) was then added and
ehremptegiaphy RcHitha mpéu%*sv%lmefi efra)m EtOAgtoyyipldithetitlg compound as

{ SRR ARSI EY. 050 e Wb QU0TI MY

(100m ) was then added dropvvl se over 5 mnutes. The
eaa}ﬁ]?l gn m xture was heated to reflux. After 3 hours
€dction mixture was cool ed to anbi ent tenperature
bivibthiHA HvpgrrelesPesaglibxiytid acidr @duered? A rdessnutieyl-Aptenyl-1,2,3.4-
teedsidr@quinb Xi-6r8)-wakledi ssol ved in H2O, extracted with

BT ERCatavar HSE s grusa dap st e hrathle-
AREBUE LGl 55 Dt 90 Thoplth AFPDRY SO SE Whe R bERLr, under

to afford the title conpound (8.
4“5\)72 ‘(t’ﬁ_l)oslﬂ“*@@ @ f&r kﬁmnmltmnﬁIh):{wtlem nmiurecwwcuhdn meltai to O°C

GRS e StISHartet U oBPARON S0 7 3P GieBas me
@1013l PH}@I)"B{ drpeRCie (d. @fﬂl)) W%d@&j qﬁﬁ&wmﬂ@vef 8aghites The cooling was

ure was stirred over ni ght at room t enperat ure.
wﬁ@wcbmﬁ the reagtion miduigazasedloved tapdrm slowly to ambient temperature

and stirred for 1 hour. The reaction was then quenched with 1N aqueous hydrochloric

acid. The organics were extracted with DCM, washed with NaHCO; in H,O solution,
then water, then dried (PE filter) and reduced to yield an oil. The oil was purified by
flash chromatography to yield the title compound as a white solid (15 mg, 46%). Data :
(m/z) = 416.3 (M+H)".

Example 3

N-(1-Acetyl-2.2 4-trimethyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-yl)-5-bromo-2-
methylamino-benzamide

This compound was prepared, in an analogous manner as described in Example 2, from
the compound described in example 1 (d) (264 mg, 78%) Data : (m/z) = 521 (M+H)".



guenched with 2N aqueous hydrochloric acid. The

organics were extracted into Et OAc, washed with H20
w@eaobri4ee, dried (Na2SO ) and concentrated UnBET/EP2008/061325

reduced pressure to yield thg title conpound as a

white solid (7.42g, 99%. duct used without further

purification. (c) (E)-3-(4-Brono-phenyl)-but-2-enoic

mlﬂp]phenyl ami de To a stirred soI ution of the conpound

@5%:“ Jcace /- netRidrd-phem )rh,i §4c%yt%a%vgiro-
qugiag

' azabenzotrlazol 1 yl)- 1,1,3,3
THi§ E&ﬁﬁ@h‘&%é&%é&%ﬁ‘ &l AR LPROABRAG!S dbstrib®@in Example 2 from

P FoRBOHTI PG FUBBAT HHRSD s A ol 00 o o C1#HD

aniline (910m, 9.96mmol) in CH2A 2 (30m ) was added
]ﬂ’b{!ﬁwg The reaction mixture was stirred for 3.5
B¥2nd then quenched with 3% aqueous citric acid
N1 OOe)yl- 264t oll-AvphdnyCHIZCE 2 tetvwiby iRdquihdlih-6R0). 3, drdidethyl-
Khagd9de) and concentrated under reduced pressure. The
crude product was purified by colum chronatography on
Bhis perapquudpras:preragysls isarpnalegoys Mappertan deiarippd e Brigerled, from
tﬁ@céiﬁ purRferitled)in dxdrdpl 81 qaptd){jrnenmhé tifte B&HPYIMII320 mg, 46%)
| ol i n-2-one The conpound descri be
IP?{[ e%ﬂﬁ% @14}{@@% :28g, 7.2mmol) was dissolved in
concentr at ed SU|fUI‘IC acid (20m) and stirred for 45
] . The reaction m xture was poured into an
Il%:ﬂ#é\lg?;er m xture and the organics were extracted into
(CHREIY; 2, v shisdthyd -tHphanyl elo?L8 . ANatlilQ) dasrd uiHd - 6elyl)-ed bamic acid 2-
¥a@sCethylegdebrconcent rat ed under reduced pressure. The

r ude uct urifi lum c aph

AR %qglﬁton 0@%&@@1@5 dextnfd oy £ S hpiemoD
&l a%a)%@%k%cﬁﬁﬁ bﬁa&lvgtteaghal%ga’@m df}ﬁEtOAc (4.6 rnl) under an Nz
4- (4- Brono- phenyl) - 4- net hyl , 4-t et r ahydr o- qui no

dtinnephitee, avas etldadi tanhloformd’uleylab}m@furrdatd €%l B4 uimol). The reaction

SRR s o PR A8 S bt IR e R ted over
&kalfté gl enEphieed ﬁhde@lréél@&ﬁi ﬁr@gsuﬁ"éoaylez& theAiBaRENat¥@sSa crude oil

added dropvvl se over 20 m nutes. The reactionm xture

WAd meedf®@)-t o reflux for 2 hours, then cooled to

anbi ent tenperature, quenched with H O and stirred for

‘B invayatas (48 mgohdG empbnmiltite(]l rilhevas thyarviddsd teer wlution of 2-
46

SO S6HEen (T of Tiftromol BRI o finSi'id PR,

under an N, atmosphere. The reaction was stirred for 15 hours at ambient temperature,

then quenched with water, extracted with EtOAc, washed with brine, dried (Na,SO4),
filtered and reduced to an oil. The oil was purified by flash chromatography
(heptane/EtOAc) to yield the title compound (51 mg, 74%). Data : (m/z) = 473.5
(M+H)".

Example 7

(1-Acetyl-2.2 . 4-trimethyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-yl)-carbamic acid
butyl ester
A stirred solution of the compound described in example 1 (d) (20 mg, 65 umol) in

DCM (2 ml), under an N, atmosphere, was cooled to 0°C (ice/water bath). N-



pressure to afford the title conpound as an oil (8. 6g,
99% . The product was used w thout further

w@eoovprTast i on. (f) PCT/EP2008/061325
| - [ 4- (4- Brono- phenyl) - 4- met hgl - 3, 4-di hydro-2
H qui nolin-1-yl]-ethanone To & stirred solution of the
conpound described in exanple 9 (e) (8.69g, 28.75muvl)
Buﬁylﬂh-lﬂﬁf&n(ﬁé(llﬁﬂ) ;,Ll U@l emoN2vataddspinet the cpylingdivaseremoved and the

4.64mM , 57. 5 nd ac chl ori de

%@Ct@@mwe W al é%\ivlrwteamé?fen; E?%rﬁefaéhrﬁ@flstsw@ for 16
Hofis. %ﬁb%aam% tﬁ&%kh%dwﬁ HaRr LB RRIUORT, LA with

ice water. The organics were extracted into
washdaediNabS PR ilteed entd (cNa@8do pn afdTeooit 8as pwnﬁtﬁ bz}nﬂah

reduced e fford tIe co
SFtgeafhy 3SohRe FRaRbr Safut Ml ek R ler SrEppee:
qWE y £ 4343 on+H(0) _ _
[4-(4- Brom) phenyl ) - 4- et hyl - 6-ni tro- 3, 4-di hydro-2
H qui nolin-1-yl]-ethanone To a stirred solution of the
Rd described in exanple 9 (f) (9.8g, 28.47muvl)
in a2 (210m), under N2 atnosphere, acetic
Efhdgety . 2¢ramathy lo-gimirh il . 3sdrictabpidig -quinadioHary D onexsfopentyl-
yrgani ng nitric acid (7.17m 0.17nol) in CH2C|2 (10rr1)
add dr opw RVEen 5 mnute
NS rbd SR SRR BEThed B MM ® (P e 81.1 wmol) and
triefipRidhe/(1€.9 Thel 2129,@@@19 aNdrifiDAEMr (0. 726a81) H nedcipaLNe dtrﬁd%bl@ere
ice water. The organics were extracted into CH2d

iessenoledyip ORC Aigeisesins REMCD S@Halonzécyappwl(lng@tc) (ld Hymg, 97.3
d t

G5 ATDER B4 DR SRR B TR 0P o

rsmﬁbmmﬁm&)eatnomﬁﬁﬁnré wiseallowtcl €0 eamelomdy (o7ardbientGbitperature

%}(nlﬁfseifrﬁ%f%l bour 4 The Bri6U ghwas yenghqder ity | Naaueqys fydroghipric acid.
gﬁﬁ&é Werk e)({rltct@({ R4 @WAW§§HGH ?ﬁgjl 1?811@85 QPHRB S(t)lnﬁo% and
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(a) (E)-3-(4-Bromo-phenyl)-but-2-enoic acid ethyl ester
A solution of potassium tert-butoxide (10.45g, 90.43mmol) in THF (250ml) was stirred

under nitrogen atmosphere. A solution of triethyl phosphonoacetate (18.1ml,
90.43mmol) in THF (100ml) was then added and the reaction mixture was stirred for 30
minutes at room temperature. A solution of 1-(4-Bromo-phenyl)-ethanone (6g,
30.14mmol) in THF (100ml) was then added dropwise over 5 minutes. The reaction
mixture was heated to reflux. After 3 hours the reaction mixture was cooled to ambient
temperature and THF was removed under reduced pressure. The reaction mixture was

dissolved in H,O, extracted with EtOAc, washed with H,O and brine, dried (Na,SO4)
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The compound described in example 9 (¢) (2.28g, 7.2mmol) was dissolved in

concentrated sulfuric acid (20ml) and stirred for 45 minutes. The reaction mixture was
poured into an ice/water mixture and the organics were extracted into CH,Cl,, washed
with aqueous NaHCOj; and H,O, dried (Na,SO4) and concentrated under reduced

pressure. The crude product was purified by column chromatography on silica (Hept :

EtOAc 8:2) to afford the title compound as a yellow solid ( 1.9g, 83%).

(¢) 4-(4-Bromo-phenyl)-4-methyl-1,2,3.4-tetrahydro-quinoline

To a solution of the compound described in example 9 (d) (9.09g, 28.75mmol) in
toluene (475ml), under N; atmosphere, a 2M solution of borane-methyl sulfide complex

in toluene (37.4ml, 74.74mmol) was added dropwise over 20 minutes. The reaction
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A solution of fuming nitric acid (7.17ml, 0.17mol) in CH,Cl, (10ml) was then added

dropwise over 15 minutes and the reaction mixture was stirred overnight at room
temperature. The reaction mixture was then poured into ice water. The organics were
extracted into CH,Cl,, washed with aqueous NaHCOj3 and H,O, dried (Na;SO4) and
concentrated under reduced pressure. The crude product was purified by column

chromatography on silica (Hept : EtOAc 9:1) to afford the title compound (7.2g, 65%).

(h) 1-[6-Amino-4-(4-bromo-phenyl)-4-methyl-3.4-dihydro-2 H-quinolin-1-yl]-ethanone
A stirred solution of the compound described in example 9 (g) (7.3g, 18.8 mmol) and

acetic acid (10.73ml, 187.6mmol) in THF (690ml), under N, atmosphere, was cooled to
0°C (ice/water bath). Zinc (dust) (38.1g, 0.56mol) was then added portion wise over 15
minutes. The reaction mixture was stirred for 30 minutes at 0°C. The cooling was then
removed and the reaction mixture was allowed to warm slowly to ambient temperature
and stirred for 16 hours. The solids were filtered off and the filtrate was deluded with
EtOAc and water. The organic layer was washed with aqueous NaHCO3 and H,O, dried
(Na;S0O4) and concentrated under reduced pressure to afford the title compound as an

orange oil (6.67g, 99%). The product was used without further purification.



reduced pressure. The crude product was purified by
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3-chl oro-benzyl ester This conpound was prepared, in

h anal ogous manner as described in Exanple 6, from
the conpound descrlbed in exanple 15 (a), to afford

4cl hﬁ Exanpl e 16_

"["04 %%LP 9%('}1@%&%%?1 SRy l (ﬁ@r%)mgﬁigﬁwol}inzlbéM (1ml), TBTU (52
mg, 0.16 mmol) and DIPEA (261, 0.15 mmol) were added and the reaction mixture
was stirred at room temperature. After 10 minutes a solution of the compound described
in example 10 (a) (30 mg, 0.11 mmol) in DCM (1ml) was added. The reaction mixture
was stirred overnight at room temperature. The reaction was quenched with a saturated
NaHCOs solution in H,O and extracted with DCM. The organic layer was dried (Na,-
SO,4) and concentrated under reduced pressure. The crude product was purified with
column chromatography on silica to afford the title compound (36 mg, 81 %). Data:
(m/z) = 415.5 (M+H) .

Example 11

N-(1-Acetyl-4-methyl-4-phenyl-1.2.3 4-tetrahydro-quinolin-6-yD)-3-(3-chloro-phenyl)-
propionamide




carbam c acid nethyl ester This conpound was prepared,
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heptahydrate (44mg, 0.13mmol), bis(triphenylphosphine)palladium(Il) chloride (4.6mg,

6.6umol), triphenylarsine (2.3mg, 7.6umol) and H,O (0.5ml) in dioxane (3ml), under N,
atmosphere, was heated to reflux for 5 hours. The reaction mixture was then cooled to
ambient temperature, quenched with aqueous NaHCO3 and diluted with EtOAc. The
organic layer was washed with H,O and brine, dried (Na,SO,) and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica,
followed by preparative HPLC. Freeze-drying afforded the title compound (10mg,
19%). Data : (m/z) = 474.5 (M+H)".

Example 15

[4-(1-Acetyl-6-hexanoylamino-4-methyl-1,2.3 .4-tetrahydro-quinolin-4-yl)-phenyl]-
carbamic acid 3-chloro-benzyl ester

(a) Hexanoic acid [1-acetyl-4-(4-amino-phenyl)-4-methyl-1,2,3.4-tetrahydro-quinolin-6-

yl]-amide
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l i
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Data: (m/z) = 452 (M+H)".

Example 17

Cyclopentanecarboxylic acid (1-acetyl-7-dimethylamino-2,2.4-trimethyl-4-phenyl-
1,2.3.4-tetrahydro-quinolin-6-yl)-amide

(a) (1-Acetyl-2,2.4-trimethyl-4-phenyl-1,2,3.4-tetrahydro-quinolin-6-yl)-carbamic acid
9H-fluoren-9-ylmethyl ester

A stirred solution of the compound described in example 1 (d) (2.39 g, 7.75 mmol) and
pyridine (660 uL, 8.14 mmol) in dry DCM (15 ml), under an N, atmosphere, was cooled
to 0°C (ice/water bath). A solution of 9-fluorenylmethyl chloroformate (2.11 g, 8.14
mmol) in dry DCM (10 ml) was then added dropwise over 15 minutes. After 30



DCM (5m ) was added cycl opent ane carbonyl chloride
(128 nmL, 1.18 mmol). Stirred under an N at nosphere for
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euenzhqcayith Hhomk @rwmwmﬁd eﬁteemada NeePH (2 eklamgsl aglded to
%? ofthich fndlredcivi 15 ety G RN Waorustcd: THE Bl was

crsmitlﬁﬁﬁdi filorf WEQH TR MahicfiBetd offth fidldhe nnl%-cyshﬁﬁahﬁddls a yellow
ster ThIS conmpound was prepared, in an anal ogous
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was cooled to 0°C (ice/water bath). Zinc dust (%27 mg, 3.47 mmol) was added

portionwise over 10 minutes. The cooling was removed and the reaction was allowed to
warm to ambient temperature and stirred for 2 hours. Fresh glacial acetic acid (100 uL,
1.73 mmol) and zinc dust (227 mg, 3.47 mmol) were added. After 10 minutes the
reaction was filtered through decalite. DCM was added. The organics were washed
with NaHCOj3, brine and dried (MgSO,), filtered and reduced to yield the title
compound as an orange oil (95 mg, 100%).

(d) (1-Acetyl-7-dimethylamino-2,2.4-trimethyl-4-phenyl-1,2,3.4-tetrahydro-quinolin-6-
yl)-carbamic acid 9H-fluoren-9-ylmethyl ester

To a stirred solution of the compound described in example 17 (¢) (103 mg, 189 umol)
in methanol (2ml) and glacial acetic acid (135 uL, 2.36 mmol) was added sodium cyano
borohydride (18.8 mg, 302 umol) then a 37% solution of formaldehyde in water (14 uL,
189 umol). After 2 hours the reaction was quenched with NaHCO; and the organics



at roontenperature. The reactionm xture was poured

into H O and extracted into CH d . The organics were
wowambeelsst t h H20 and brine, dried (Na2SO4) andpPCT/EP2008/061325
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the title conpound (50ng, 76% Data : (mz) = 326
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once te educed pressure to give the
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(4-chloro-phenyl)-propionamide

This compound was prepared, in an analogous manner as described in Example 17,
from the compound described in example 10a to afford the title compound (14mg, 46%)
Data: (m/z) = 490 (M+H) .

Example 19

1-(1-Acetyl-7-dimethylamino-4-methyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-yl)-3-
(2-methoxy-benzyl)-urea

(a) (1-Acetyl-4-methyl-4-phenyl-1,2,3.4-tetrahydro-quinolin-6-yl)-carbamic acid 9H-
fluoren-9-ylmethyl ester

This compound was prepared, in an analogous manner as described in example 17 (a),
from the compound described in example 10 (a) to afford the title compound (2.2g,
82%)



47mol ), in MeOH (3m ) and HOAc (30m, 588mmmuol),
formal dehyde (37%in H2O (8m, 94mmol)) and NaCNBH
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on sﬂlca to give the title compound (23mg, 77%). Data : (m/z) =489 (M+H)'.

(e) 1-(1-Acetyl-7-amino-4-methyl-4-phenyl-1,2.3.4-tetrahydro-quinolin-6-yl)-3-(2-
methoxy-benzyl)-urea

To a stirred solution of the compound described in example 19 (d) (23mg, 47pumol) in
dry THF (2ml), HOAc (27ul, 470pumol) and zinc (62mg, 940pumol) were added. The
reaction was stirred at room temperature for 3 hours. The reaction mixture was filtered
over decalite and poured into H,O. The product was extracted into EtOAc. The organics
were washed with aqueous NaHCO3 and brine, dried (Na;SOj4) and concentrated under
reduced pressure to give the title compound (22mg, 100%). Data : (m/z) =459
(M+H)".

(f) 1-(1-Acetyl-7-dimethylamino-4-methyl-4-phenyl-1,2,3.4-tetrahydro-quinolin-6-yl)-
3-(2-methoxy-benzyl)-urca




over decalite and the filtrate was washed with a

saturated NaHCO solution in H20O (2x) and brine (IXx),
waleooed28pnSO ) and concentrated under reduced PCEEBMDE061325
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MeOH to afford the title compound (6.08 g, 88 %). Data: (m/z) = 391 (M+H)".

(b) (4-Amino-2-methoxy-phenyl)-carbamic acid 9 H-fluoren-9-ylmethyl ester

The compound described in example 21(a) (64.8 g, 0.17 mol) was dissolved in THF
(1.5 1) and acetic acid (95 ml, 1.7 mol) was added. The reaction mixture was cooled to 0
°C and zinc (217.1 g, 3.4 mol) was added in small portions. The reaction was allowed to
come to ambient temperature and held for 0.5 hour. The reaction mixture was filtered
over decalite and the filtrate was washed with a saturated NaHCOs solution in H,O (2x)
and brine (1x), dried (MgS0O,) and concentrated under reduced pressure. The crude
product was purified by recrystallisation from CH,Cl, and MeOH to afford the title
compound (55.6 g, 93 %). Data: (m/z) = 361 (M+H)".



col um chromat ography on silica to afford the title
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at ambient temperature for 1 hour. The reaction mixture was concentrated under reduced
pressure and coevapporated with toluene (2x). The crude product was purified by
column chromatography on silica to afford the title compound(90 mg, 71 %). Data:
(m/z) = 261 (M+H)",

(f) Biphenyl-4-carboxylic acid (1-acetyl-7-methoxy-2,2.4-trimethyl-1,2-dihydro-
quinolin-6-yl)-amide

The compound described in example 21 (¢) (2.22 g, 8.5 mmol) was dissolved in toluene
(48 ml) and pyridine (2ml). 4-biphenylcarbonylchloride (2.21 g, 10.2 mmol) was added
and the reaction was held at ambient temperature for 3 hours. An extra equivalent of 4-
biphenylcarbonylchloride was added and the reaction was held at ambient temperature

for 1 hour. The reaction mixture was concentrated under reduced pressure and



reaction m xture was held at 45 OC for 3 hours. An
extra 0.2 equivalents of Mel were added and the
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the title conpound (370 ng, 67 %.
Thquganlcwcrgnvagh@bwbbiyﬂ and deiing, dried (MgSO4) and concentrated under
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EtOAC. T crude product was purified by colum

"Bl comerony d defeyibahinsixkinple 1o(gaf§Mrmigt he mnial) wag dlﬁmmddn

a&gt%ﬁgﬁe 50 4{1%8 ﬁg&%ﬁ%?% ng é)mmofSGv?as(a'dded and t’l:T>e( rerr%tron mixture was
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2,3,4-tetrahydro-quinolin-6-yl]-am
reaction mixture was held at 45 °C for 3 hours An extra 0.2 equivalents of Mel were

added and the reaction was completed in 0.5 hour. The reaction mixture was
concentrated under reduced pressure, taken up in EtOAc and washed with H,O and
brine, dried (MgSO4) and concentrated under reduced pressure. The crude product was
purified by recrystallisation from heptane/EtOAc to afford the title compound (351 mg,
56 %). Data: (m/z) = 519 (M+H) .

Example 22

Furan-2-carboxvlic acid [1-acetyl-7-methoxy-4-(4-methoxy-phenyl)-2.2 . 4-trimethyl-
1,2.3.4-tetrahydro-quinolin-6-yl]-amide

(a) Furan-2-carboxylic acid (1-acetyl-7-methoxy-2,2.4-trimethyl-1,2-dihydro-quinolin-
6-yl)-amide
The compound described in example 21 (¢) (406 mg, 1.56 mmol) was dissolved in CH,-

Cl, (5 ml). 2-furancarbonylchloride (170 pl, 1.72 mmol) and DIPEA (815 pl, 4.68
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Bi phenyl-4-carboxylic acid
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(b) Biphenyl-4-carboxylic acid [l-acetvl-4-( 4-hydroxy-phenyl)-2.2.4-trimethyl-1,2,3.4-
tetrahydro-quinolin-6-yl]-amide

The compound described in example 23 (a) (466 mg, 0.9 mmol) was dissolved in CH,-
Cl; (7 ml) and the reaction mixture was cooled to 0 °C. BBr; (680 mg, 2.7 mmol) was
added and the reaction was allowed to come to ambient temperature and held for 3
hours. The reaction mixture was cooled to 0 °C and slowly was added a 1 M NaOH
solution in H,O and EtOAc. This mixture was acidified and extracted. The organics
were dried (MgSO4) and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica to afford the title compound (125 mg, 28
%). Data: (m/z) = 505 (M+H)".

Biphenyl-4-carboxylic acid [1-acetyl-4-(4-cyanomethoxy-phenyl)-2.2.4-trimethyl-
1,2.3.4-tetrahydro-quinolin-6-yl]-amide




fromthe conpound described in exanple 23 (b) to

afford the title conpound (320 ng, 46 % . Data: (nfz)
WOo20094027484H) +. Exanple 25 [4-( 1-Acetyl - PCT/EP2008/061325

- hexanoyl am no”- net hyl - 1, 2, '2’1

, 4-tetrahydro-quinolin-4-yl)- 6heny| ] - carbamc acid

furan-2-ylmethyl ester This conpound was prepared, in

"Hie @ongloogd dsscribethmrexam pibec(bi) bbl($ mg, (BEXammlewbs dissadvmad in DMF

(1) (NG (B (LAl i F oy Moty Hspihpriing Refroctiorid
(@MB g, ™. 2%@% RerkQdEd dnd the reactllon mixture was held at ambient

-Acetyl -2, 2, 4-tri met hyl - 4- phen
ttmpeidiuge fcetlﬁéimyd?r dhetdantodri waﬁqudnyhezl \mh whicoroperdragted)with

- i de Thi
BRI BT S S TaERRY BRfsFE e g prgssure
mm@&mﬂo&ec& Gl aﬂﬁe@b%@@&laﬁvé H@Lc(té%ffam thé ¥t e P8fnPound (61

(mz) = 475 . £ 27 (1-AcetyM net hyM phenyl -
mg.2513%). @Qtet(ﬂémdﬁ%@énﬁbl i n- 6 yl)-carbamic acid
3-net hyl butyl ester To a stirred solution of the
conmpound descri bed in exanple 10 (a) (124 ng, 402
Emlh])ledﬁd a cat al yt| c am)unt of activated charcoal in

-4- Car‘tg 0

F-or 2 hour s, then

"Dlﬁ@ b@dpd@dmllﬁéﬁarécﬁ lfl’pﬁf éﬁalltfg@uaﬂﬁnﬁeﬂats eeggibed in Exarnple 23,
overdi kalite and concentrated under reduced pressu

fremythe compowyd descriied ip exumptg 23 {pigogafforhithe tiiq cqnmuﬁ@ (320 mg,

dinTHF ( 1 m) and added to a

SO?SH on (%)rﬂygs %‘e@ﬁ%yﬁ butanol (70.8 m, 0.65 mmol)

and TEA (94 m, O. 65rm0|) in THF (2 M), under a N

t re. The reaction was stirred overni ght at
)ﬁﬁ’R@%{}gtenperature t hen quenched with water,
[ex(il F At - ndxiaho Hb oo -4-waeshyd-d , 208 . #Htethrhiyde-quinoled4yNap ooyl ] -
Jarbantit heiddaraaidylnedutesdet 0 an oil. The oiI was

urified b flash chromato raphy (hept EEEA%]}

TR FYMper tW%SIPéeI@é Hb?’fblar{a @oYs Hﬁ‘nn%’fsg% cn Xample 6, from
t(l%gr}lpoun%gc{%s&i\ﬁ'éhbm e@fﬁlﬂp hs (%%,8‘[0 afford the title compound (13mg, 47%).

Data: (m/z) = 518 (M+H)".

Example 26

N-(1-Acetyl-2.2 4-trimethyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-y1)-3-(3-chloro-
phenyD)-propionamide

This compound was prepared, in an analogous manner as described in Example 2, from

the compound described in example 1(d) (12 mg, 4%) Data : (m/z) = 475 (M+H).
Example 27

(1-Acetyl-4-methyl-4-phenyl-1.2.3 4-tetrahydro-quinolin-6-yI)-carbamic acid 3-methyl-
butyl ester
To a stirred solution of the compound described in example 10 (a) (124 mg, 402 umol)

and a catalytic amount of activated charcoal in dry EtOAc (4.6 ml), under an N,
atmosphere, was added trichloromethyl chloroformate (97 ul, 804 umol). The reaction

was stirred at reflux for 2 hours, then cooled to ambient temperature and filtered over



(1- Acet yM net hyM phenyl - 1,2,3
, 4-tetrahydro-qui nolin-6-yl)-carbamc acid
wd 2evepipBrycl opropyl met hyl ester This conpoundP¢EEPIve®051325
prepared in an anal ogous man gr as described for
exanpl e 27, using 1-nethyl 3 | opr opane net hanol (19.1
, 689%. Data : (mz) =393 (M+H). Exanple 29
ditalAc emd/MmfeﬂlttWM pidenydducd, @eSure to yield a crude oil (134 mg, 100%).
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0 PR PEnb PR Tmaou bl b bRy HES b e plian of >
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usi hg cycl obut ane net hano '
und8O8N¢ k) sph&r ahipd wa@®n(viasAtietcy bversighy M gphi@entltempgratuse, then

4- t et d i ngl i n=6- d (R
AR R; P GaRk) MR Lo BRR bl ey, freed
dnd r8duce & AUGU STHERIIINGES @ﬁlﬂé@%@arﬂa@@ G’ht%ﬁfatc%*@h}i)'(ﬁelﬁgne/EtOAc) to
using (R)-(-)-3-nethyl-2-butanol

(6
xlﬁhdzl}e ttlggangaundi(10. Em?rﬁﬂé%?wet@ A@éﬁ)m M- pheny! -
1,2,3 ,4-tetrahydro-quinolin-6-yl)-carbamc acid
E}kzﬁnﬁlS.MS) -bi cvcl o[ 2. 2. 11hept-2-yl ester This conpound
has been prepared in an anal ogous manner as descri bed
(fleA ceexiadrpicehy24;phusylnig?2 .8 pidietratlordbenmolin68y  Wgarb@d i acid 1-methyl-
@@IO@mDV{IﬁéthM sste#l9 (MHH) . Exanpl e 32

I-Acet t hyl - 4-phenyl -1, 2, 3, 4, 4a, 8a- hex ro-
IH%P‘PTHP‘BI Ll‘)ang%ernd%{ﬁﬁ’aée & 4 ngggmﬁ%er as fleser ‘f“‘g or example 27,

%Q?PHE%J“ ocrl &rﬁ&ﬁé&@(@lﬁ& aea). é’sgl %‘n%gaf(‘ﬁHH)

nple 27, using penteno
é%@le;&?%s (I\/H—|) Exanpl e 33 N (I

met hyM phenyl

“SHanner as descr [ bed for exanple 10, ’
This compound has been prepared in an analogous manner as described for example 27,

using cyclobutane methanol (11 mg, 40%). Data : (m/z) = 393 (M+H).

Example 30

(1-Acetyl-4-methyl-4-phenyl-1.2.3 4-tetrahydro-quinolin-6-yl)-carbamic acid (R)-1,2-
dimethyl-propyl ester

This compound has been prepared in an analogous manner as described for example 27,

using (R)-(-)-3-methyl-2-butanol (6 mg, 2%). Data : (m/z) = 395 (M+H).
Example 31

(1-Acetyl-4-methyl-4-phenyl-1,2.3.4-tetrahydro-quinolin-6-yl)-carbamic acid
(1R.2S.,4S)-bicyclo[2.2.1]hept-2-yl ester
This compound has been prepared in an analogous manner as described for example 27,

using endo-norborneol (8 mg, 27%). Data : (m/z) = 419 (M+H).

Example 32

(1-Acetyl-4-methyl-4-phenyl-1.2.3.4.4a.8a-hexahydro-quinolin-6-yl)-carbamic acid
cyclopentyl ester




fromthe conpound described in exanple 10 (a), to
afford the title conpound ( 35 % . Data: (mz) = 481
w@ boobipz74sExanpl e 34 (1- Acet yM et hyM phenyl -  1P@r1/BP2008/061325
, 4-tetrahydro-qui nolin-6-yl)-carbam c acid 3-chl oro-
4- fl uoro-benzyl ester This cé%pound has been prepared
i n an anal ogous manner as described for exanple 27,
Tiss pgmp@mdilae beendprepared ﬁrmfmra}dg))usnmhhl&m ab d¢sedb3Por example 27,

B RSO e R oA R o

| -acetyl - 4- et hyl - 4- phenyl -1, 2, 3 4 tetrahydroqui nolin
xaouple¥3ani de This conpound has been prepared in an

analogous manner as descrlbed for exanpl e 10, using
% brAeatyl- ethph¢ v ahydroi-guin@aosy- yDEg{ Srtrifluoromethyl-

mmm-pmmmmmm Exarrpl e 36 (+)

1- Acet yM net h
Tt Ea PR AP TR0 Puemngios donsshss fr gl 10
fFéth Sthe 0smpBINT deasritaen cobiie N6 da)s toadffdr ehel titRMompRITRY €35 %).
13, via chiral HPLC. Columm AD-H (5m 25x0.46 cm
Bataeiyz) = H%bﬂﬂﬁ%@|so -propyl al cohol 90/10. Retention
time : 26.8 min. [a =+ 243 (ethyl alcohol, 5 ng/m)

8437

(+)-L/-(1-Acetyl-2.2.4-trinmethyl -4-phenyl-1.2.3.4-tetr
(A A chityl-Aytiiethyl-Hphenyll ),2.3:4(Btralinldos-gpmetiy-b) y3-parban mnaid 3lehloro-
zﬁﬂh@DQQmpauﬁthas been obtai ned starting fron1exanp|e

Vi a nlea HPLC. | um Ap-H (5 25x %£%¥

1%1 epfgpou ﬁf‘éwr%are PopyAna g@%’é‘? 56,2 eSCﬁE? egmple 27,

ﬁs'n{gﬁ(ﬁ chYogﬁSl”gﬁbro[ﬁie \yl)"ni%ﬁ%n&ﬁ(@@)ﬁ%)abﬁﬁh Rhvz)= 467 (M+H).
Eﬁi gkyl - 4-net hyl - 4- phenyl - 1. 2. 3. 4-t et r ahydr o- qui nol
3 (3- trifluoronethyl phenyD- pr opi onam de Thi s

i Eg L‘EQF t]d%@rh%ﬁsﬁ ;car Ob 18,!@91?1(?1 aceatvltll rr‘xgetﬁvrl-o r%hee)l(lefTPb%,é?’-?’e’trahvdro-
quinolin-6-y -arnlde

This compound has been prepared in an analogous manner as described for example 10,

using 5-bromo-thiophene-2-carboxylic acid (66%). Data : (m/z) = 470 (M+H).

Example 36

(H)-1-(1-Acetyl-4-methyl-4-phenyl-1.2.3.4-tetrahydro-quinolin-6-y1)-3-(4-chloro-
benzyl)-urea

This compound has been obtained starting from example 13, via chiral HPLC. Column

AD-H (5u) 25x0.46 cm. Eluens : heptane/iso-propyl alcohol 90/10. Retention time :
26.8 min. 11> = + 243° (ethyl alcohol, 5 mg/ml)
Example 37

(H)-N-(1-Acetyl-2.2.4-trimethyl-4-phenyl-1,2,3.4-tetrahydro-quinolin-6-vl)-3-(3-chloro-
phenyD)-propionamide

This compound has been obtained starting from example 26, via chiral HPLC. Column

AD-H (5p) 25x0.46 cm. Eluens : heptane/iso-propyl alcohol 80/20. Retention time : 7.0

min. 5 = + 349° (ethyl alcohol, 5 mg/ml)



AD-H (5m 25x0.46 cm Eluens : heptane/iso -propyl

al cohol 90/10. Retention tinme : 26.8 mn. [a = + 229
w@ edobpb748d cohol , 5 ng/ ni ) Exanpl e 39 PCT/EP2008/061325

(+)-(1-Acetyl-4-nethyl - phegyl -1,2,3, 4, 4a, 8a- hexahydr

0- qui nol i n-6-yl)-carbam c aci d cycl opentyl ester This

conpound has been obtained starting from exanple 32,

Rxanplei38al HPLC. Col um OD-H (5nm) 25x0.46 cm El uens :

hept ane/ et hyl al cohol 85/15. Retention tinme : 6.6 mn.

I ((FA Tt @iV plan ¢ 00| 3,4- Bt drb) quirkaiatd-¢1)40(3¢ +) - (

DS RnYM IR BWY- RS Mthmide 2, 3 . .

, 4-tetrahydro-quinolin-6-yl)-carbamc acid 3-

Tht 86RpdmbilHd® b@enhﬂﬁaﬁéd ﬁ@ﬁuﬁg frofd Sxa@QIPIBIRGh Bafal PBRRIT. Column

obt ai ned starting fromexanple 34, via chiral HPLC

ABHH AP HEem. s 4 BeRs e/ ISD-peapy| alepleqd VAN Betsition time :

al cohol[ 0/20. Retention time : 8.1 mn. [a 0 = + 236

G cona29” Ethd pleholEx argind 41 Ant agoni st

act|V|ty of conpounds agai nst TSH at the human TSH
Exuepled® expressed in CHO cells Antagonist activity of

t he conpounds agai nst TSH at the hunman TSH recept or

(was | tAestybd-rmethdd-peas|-Ha i @n, S hakahy(ifo=Q)inclél-bs/1 s¢aabnyic acid
dvicrpsiheréesd W th a plasm d encodi ng the human TSH
receptor and a second plasmd with a cAMP responsi ve
Blieo@fpoundRay béenput@dmédstarting Eoii aglrﬁm@mxm elﬁﬁill HPL@‘ Gadlumn

firefly |uciferase reporter %ene Bi ndi n bov
QR () a0 a8 -cap fhredy : reptencseByiiadsohgl $3/1 e&qﬁmﬂorlﬁl% 6.6 min.
i ncrease of cAMP, which in turn will induce an

bl f SRt S Rt lluant 1o wsino 8 o

| um nescence counter. The cells were incubated with
Expanpled) conpounds (concentration between 0.316 nM and
10 MY together with 18 nM bovine TSH (which, at this
(r*‘bnﬁ mw imethyld-phenyiil %éﬁetrﬁhvdm:mulmlmwénv})rbarbmc: aeid 3-

O enxyliester | uci f erase stinul ati on) The 1 C50
(concentratl on of test conpound causi ng hal f - maxi nal
19 compounidibas beamrpbidinechssanimag ifioml ¢xantle . nabetaral HPLC. Column

OD (10u) 25x0.46 cm. Eluens : heptane/ethyl alcohol 80/20. Retention time : 8.1 min.

[0l = + 236° (ethyl alcohol, 5 mg/ml)

Example 41

Antagonist activity of compounds against TSH at the human TSH receptor expressed in
CHO cells

Antagonist activity of the compounds against TSH at the human TSH receptor was
tested in Chinese Hamster Ovary (CHO) cells stably transfected with a plasmid
encoding the human TSH receptor and a second plasmid with a cAMP responsive
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of bovine TSH to the Gs-coupled TSH receptor will result in an increase of
cAMP, which in turn will induce an increased transactivation of the luciferase reporter.
Luciferase activity was quantified using a luminescence counter. The cells were

incubated with the test compounds (concentration between 0.316 nM and 10 uM)



inhibition of the luciferase stinulation by the
conpound) and efficacy of the conpounds were

waledoenmissed using the software program XL/it (BXDEP2008/061325
version 4.1, |D Business Sol gg ons Limted). The
conpounds described in the precedi ng exanples all have
an 1C50 of less than 10 6 M The exanples 12, 13, 23,
thgethdr,widh 120M bovire, TIH (wBish, & This 28nce@aticdlin t33bsB8dge of test

32, 34, 3 37,.38, 39 d.40 sh 1.C50 th
eppippppd. E&‘S}Wﬁ& 8% A gl fuckieriss ?tef?}mfaﬂgt;) Elagméconggmraﬂon
A& Rt mu; Rt hAlEnlREmNYBa %)Iﬁﬂbft%ﬁ%@&l@m%ﬁﬁﬁ? $84nable

In CHO ce I's Antagoni st activity of three
mblfcvpmmnﬂshealglalfﬂme StimmaationSy the compoundramd Eﬁﬁlelacr}etnfem ovmpounds

{ t Hanst e .cel,l )
VORGP A BRS e BB SR WviGT L pasiness
SIStEoNs [Hhabl)y TRX @csrﬁls&inag dtREboLIBRAC i&%bledlﬁg ngﬂesﬂa[lﬂhaﬂre an
CREdriven fi re fl éheum ferase reporter gene.

Iﬁawﬁlawt;larpmum txamplehk, dér emlds L, eﬂ @Qﬂpé’s L brio, B 28, 29,
Erat 5.6 rose

:3 i '327 40%?036?39’hf853d| aﬁﬁfié%lglgwéld’.; ns érrhﬁ %ﬁw
-buffered sal i ne and subsequent concentrating on a 1K
Ami con filter. It was confirnmed that the TSI

reparatl on does not activate luciferase activity in
YHBPISI42CHO cel I's | acking the human TSHR The cAMP
Khosphodl esterase inhibitor rolipramwas included in
HagHEY A0tiviBHT gonpoand\ggainst huinere Aol at thphyrpan  ESld reggptor
eHDrﬁssefdan;G}H)@vl&ﬁ hesi s, which was guantified using a

| um nescence counter. The cells were incubated with
@tﬂguuﬁdtcwﬂy@fdhre@ t¢s0 cEMPOYIgs agaigst rlirmnatl dgéehide hwinap TSH
r%ce goern Sit% b (?191 g%bms%eé;bs agaflccﬁg? exlgurl]r%cli Y& h 1nt ¢ absence

((ﬂ seﬂﬁrepryd)rta 11 dhsdyh istiBlyhkpreksipp ellibylhurhanZT SH 4eceptor and a CRE-
tetr ahydr 0- qui nolin-6-yl)-an de (see exanple 1).
kycj §ragﬁ—]regw§qtgeg¢rél}81(yfa5(pfrtlally purified from the serum of a

@%&g&@’}ﬁ&%} i SeP RO dm}n Rited, ppAf e{ﬂﬁ?ﬁ% Hignfui no
-carpam Cc acli en see
c&mm;ﬁbgraﬁﬁ;) di{Cpsipagaivekt ﬁh(b$hae baffafetilsahmsr and subsequent
(I-Acetyl-4- :
%@?ﬁwaﬂﬁg ﬁﬁ adfOK fmicog fifter-df WangRATEMGH ithid thenl Y-rienartignigloes
Iﬁmae:n@@é RcBeradtl QAiQitdHid dhAoPOEIY ¥d11s $8lkRe the ﬁﬁm% qupﬂRe The
40) . 3 conmpounds are full antagoni sts and show

dA7d0 prhbsﬁhed&stbham inbbi®r kbl {pFaivals )incladziden the assay medium (10 pM)

to augment TSHR-induced CRE-luciferase synthesis, which was quantified using a

luminescence counter. The cells were incubated with compound A, B or C (0.316 nM -
10 uM) together with 3.16 mg/ml TSI (or bovine TSH at a equieffective concentration
of 18 nM). Compound A is hexanoic acid (1-acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-
tetrahydro-quinolin-6-yl)-amide (see example 1). Compound B is an enantiomer of (1-
Acetyl-4-methyl-4-phenyl-1,2,3,4,4a,8a-hexahydro-quinolin-6-yl) -carbamic acid
cyclopentyl ester (see example 39). Compound C is an enantiomer of (1-Acetyl-4-
methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-carbamic acid 3-chloro-4-fluoro-
benzyl ester (see example 40). All 3 compounds are full antagonists and show 1Csg of

less than 10° M (Table I).



IC50 (TSI) 1C50 (bTSH) Conmpound A 88 nM 368 nM
Conpound B 12 nM 48 nM Conpound C 47 nM 192 nM Exanpl e
wa3oMragoni st activity of conpounds at constiPCL/ER®DY/061325
active human TSH receptors eg ressed in CHO cells
Ant agoni st activity of two c %bounds was tested in
Chi nese Hanster Ovary (CHO cells transiently
transfected with a plasm d encodi ng one of the 5 nost
preval ent, constitutively active human TSHR nut ants
Tab 6321 1 e, Al a623Vval, |le568Thr, Asp619dy and
Asp633d u) (van Sande et al. (1995 J . din
Endocri nol . Metgsgl(TsBO, 2577-258%hTsmhi ch have been
identified in autononDust functioning thyroid nodul es
@&H@d%@@ype”% dism The cgglsjwere incubated with
ei t her e conpound of exanpl e 35 or exanple
q%¢£ §3presen f 10 lewﬂA gm Activity of the
receptor s was quantified using a Packard
MP_Al.phascree say. Both c nds inhibited
%ﬂ@ﬂP@B?.Ve ad?7@ﬁiy of all ptor nutants by
>80% at _a concentration of 10 6Nld ainms 1. Use of the
s according to general formula I Formula | or
harqaceutlﬁglly acceptabk? salt thereof Jyvhereln Rl
POTH, R : ! ALCh §

axprassed(in G ablky| , R5(1-4C) al kyl or RO( 2- 4C)a| kyl, if
Xis NH R2 in addition is R8(l-2C)al koxycarbonyl; or,
Antagoriis agtivibnef, tRZoMporEd wasdastpdint hinesedigamstesrOvary (CHO)

c‘eﬁg??l_{' é/ dt?a%r eﬁte8 181h elg]l%n‘nd Qk dlﬁg {)ﬁeo gﬁée 2 eqlost Preaalent

ne or- nore su uen

donstitufivel B egtalekitiman(TISHR G)uad ko Bhre3 21 Ra Q@R BV al, 11c568Thr,
Asp619Gly and Asp633Glu) (van Sande et al. (1995) J. Clin. Endocrinol. Metabol. 80,
2577-2585), which have been identified in autonomously functioning thyroid nodules
causing hyperthyroidism. The cells were incubated with 10 M of either the compound
of example 35 or example 1 in the presence of 10 UM rolipram. Activity of the TSH
receptor mutants was quantified using a Packard cAMP Alphascreen assay. Both
compounds inhibited constitutive activity of all 5 receptor mutants by >80% at a

concentration of 10°M



Y is a bond, Oor NH, whereas if Y is a bond, R3 is

phenyl, optionally substituted with one or nore
waeamshrueent s sel ected from hal ogen, hydroxy, PEL/RP209§/061325

phenoxy, phenyl, (I-4C)al kyl ,47ni tro, am no or

(di)[(lI-4C) al kyl]am no or R3"i's R6(Il-6C)al kyl,

R6(3-6C) cycl oal kyl, Rroxy(l-6C)al kyl, or 2-pyridyl or

R3 is a 5-nmenbered heteroaryl, optionally substituted

almsane or nore substituents selected from

r halogen: . if Yis O R3is
%e éﬁ%?fimlg%‘? §(%7‘chr%]%§§1 ag?OT@la?]E) cycl oal kyl ;
and if Yis NH R3is R6(I-6C)a| kyl, R7oxy(2-6C)al kyl;
R4 is H, d|)[(|-3C)aI kyl]am no or (I-3C)a| koxy; R 5
is CN or idyl; R>6 is H or (35t~y§ioalkyl
(2-5C) het roaryl or phenyl, tbhg ter three

groupsopt iagal L yOsubsti t ut ed pne or nore
substituents ected from ha
(1-4C al kyl, the latter [

/

(1- 4C) al koxy or
ot h optionally
substi tut ed th one Or 1MORE hal ogen; R7 is
(2-5C) het er oar , pat h optionally
substituted with nore spbstituents sel ected
from hal ogen, (I- %alkyl R8 is Hor
(2-5C) het er oar ) ) ionally
substituted R#th one or m)le subﬁ1 tuents sel ected
from(1-3Qalkyl, (1-3C)alKoxy or halogen; and R9 is
(di)[(I-4C) al kyl ] am no <6C) het erocycl oal kyl for
the manufacture of a nme@i’cament for the trgakgent or
prevention of disorders responsive to TSH receptor
di(a*taaﬂlapa@dwmeély ageepTdhde sethercobmdieregnt o claim 1
wher 1|n tg ];rrula | is a bond or O 3. The use
acc rtrgeVlmZ\AhereinXisabondandRZin
For rmllﬁaboﬂdS(ﬁNfﬂorﬁt(qa @glkagcor ding to clainms 1 and 2
wherejn R2 in Forpula I | -4C)al kyl and X is O
5. Tlfqelslﬁkécéaé]éﬁdrﬂl(ﬁqlqwlkﬁl@ 62-4Cxlkferein R4 in

For rWlxals &\Iﬂ R a8&1tlgtg )IEX(( -2C)alkoxycarbonyl; or,
if X is a bond, R? in addition is H, halogen or (2-5C)heteroaryl or phenyl, both

optionally substituted with one or more substituents selected from (1-3C)alkyl, (1-
3C)alkoxy or halogen;

Y is a bond, O or NH, whereas

if Y is a bond, R’ is phenyl, optionally substituted with one or more substituents
selected from halogen, hydroxy, methoxy, phenoxy, phenyl, (1-4C)alkyl, nitro,
amino or (di)[(1-4C)alkyl]amino or

R’ is R%(1-6C)alkyl, R°(3-6C)cycloalkyl, R7oxy(1-6C)alkyl, or 2-pyridyl or

R’ is a 5-membered heteroaryl, optionally substituted with one or more
substituents selected from (1-3C)alkoxy, (1-3C)alkyl or halogen;

if Y is O, R is R°(1-6C)alkyl, R7oxy(2-6C)alkyl or (3-7C)cycloalkyl; and

if Y is NH, R? is R°(1-6C)alkyl, R oxy(2-6C)alkyl;

R* is H, (di)[(1-3C)alkyl]amino or (1-3C)alkoxy;

R’ is CN or pyridyl;

R’ is H, or (3-5C)cycloalkyl, (2-5C)heteroaryl or phenyl, the latter three groups



3C)al kyl Jam no. 6. The use according to clains 1-5
wherein the conpound of Fornmula | has the (+) optical

WO eoab2msz 7. A conpound accordi ng to Forrul a PCEHEP2008/061325
described in clainms 1-5 whi cg conpound has the (+)
optical rotation. 8 A conpo fd sel ected fromthe
group of Hexanoic acid (
1- acmttiphalB; ibdtituiteid meitthgre- at-mpdre Bybstituents selected from halogen, (1-

2 &)glétpg[ rg? gl ?%h{ltg ngieﬂgr u%/sI lgotﬁl ronpt(iioenally substltga{cled with one or

1 aCrﬁBﬁé'ha?o 4 trimethyl - 4- phenyl 1,2,3
4tetrahy o-qui nolin-6-yl)-am de, N-(I
-Ac eRylls {2-5€)sterpanybotpenyl, pbrrbmphonally substituted with one or more

1,2,3 trah
2 oS S B s PSR TR e o
(I - el 012(225@511&&&@1 RY bhdnyP Ry bptlondily sdbstigfdRRiE bACor

uinolin- 6-yl)-amd
1- Acl@@ry:l substpuety semadrfwm 41-3fkeaikiyl. (113Q)atkoxy or halogen; and

B G DR 87 Yt R gL ! - onzam de

, 4- tfot thehiydhiuGactiut 0Oh inﬂ:dfcaﬁie)lt- foathearsagagit dr prevention of disorders

2. phenoxy -eth¥ este
( 1- ASEROPPIVY (] %Htrfeqemrﬁ@ﬂdmedpheéhwys 1,2,3
A4-t
2.2, PRI ol Gl SRRSO Bu a0
3.4- tBiahydeadigy |tmolla1m26vhelre)1n3( is ca)hohd)pmle fin Emﬁm,lal is H.

xapoic acid [1-acetyl - ono- p ) -4-methyl -
J;? 2 31e ype aggqr %6‘?6‘& ]OPIFcfQ W%GVFI] RaH’i ,u}g:ll(lrsrﬁ a-4C)alkyl and
1- Acgtyh- 4- et hyl - 4-phenyl - 1, 2,3

, 4-tetrahydro-quinolin-6-yl)- 2. phenoxyacet am de,
i/ - (TheAseteydordinges plyinmsiL-giveéreydin R’ 2 Bououtlet rsefHLyUr(éQ[cﬁLH n

N (GRS hy - 4 phenyl -1 2.5, 4t et r ahydr o- qui no

.1 n-Preylsk adcdrlin@ RO EBmZs 1-5 wherein the compound of Formula I has the (+)
optical rotation.

7. A compound according to Formula I as described in claims 1-5 which compound
has the (+) optical rotation.

8. A compound selected from the group of

Hexanoic acid (1-acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-

yl)-amide,

1-Methyl-1H-pyrrole-2-carboxylic acid (1-acetyl-2,2,4-trimethyl-4-phenyl-

1,2,3,4-tetrahydro-quinolin-6-yl)-amide,

N-(1-Acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-5-bromo-

2-methylamino-benzamide,

Pyridine-2-carboxylic acid (1-acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-

quinolin-6-yl)-amide,

N-(1-Acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3,4-

dimethyl-benzamide,

(1-Acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-carbamic



yl - propi onam de, 1-(1-Acetyl-4-nethyl-4-phenyl- 1,2,3

, 4-tetrahydro-qui nolin-6-yl)- ( 4- chl orobenzyl ) - urea,
woleooanwids2 aci d PCT/EP2008/061325

{lI-acetyl-4-[4-(3-fl uoro-pyri4 i n-4-yl)-phenyl ] -4-methy

l-1,2,3,4- tetrahydro-quinoli'n-6-yl} -am de,

[4- (] -Acetyl - 6- hexanoyl am no-4-net hyl -1, 2, 3, 4-tetrahyd

ro- qamimZ)Jphmoé;thl)yl ephenyl j - car bami ¢ aci d

3-ch benzyl .este

[ (A SRR b b ol 32 deethdro-guisolin bely spmic

ro- QiR Neskry! ) - phenylj-carbam c acid nethyl ester,

Cycl opent anecar boxylic acid

(1- abét-peetyl-g2petrmydtlartidphcdy | 2,3.4-tatehigrio-qghingdinehryl)-3-
1,2,3 -te[irahydro qU| nolin-6-yl)-amde, N-(
1- ACREIPPEHIFIIEEL hyl ani no- 4- net hyl - 4- phenyl - 1,2, 3

, 4- tﬂéiaﬁbﬁé%ﬁl [ALtCcB@- klf(zlﬁfrorno -phenyl)-4-methyl-1,2,3,4-tetrahydro-
3- (4-chl oro- phenyl) - propi onam de,

y
1- (1q1%@étny¢-é’li| =agiidet hyl am no- 4- net hyl - 4- phenyl - 1,2,3

) _Igt({ %I%%g tl %orggtlpnpjl EH?I}Y] 1 I,2é3d4-tetrahydro-qu1n011n-6-yl)-2-phenoxy-
(1- Aretaylide/- di nmet hyI am no" met hyM phenyl 1 2,3

, 4-tetrahydro-quinolin I)@3 arbam c acid
t hi oftErhotyArpethyt 4-@@%@# 1 ﬂﬁ%tfﬁhb’ - @t&n@akwl)& -Bt-Floro-

2,2,4-trinmethyl -4-phenyl -1, 2,3, 4-
tetﬂﬁhhg'gzﬁﬁﬁggﬁﬁﬁ 6-yl)-amni de, Furan-2- carboxyllc
aCI dN- (l Acetyl 4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3-thiophen-2-
q é? et hoxy- 4- (4- nethoxy phenyl)-2,2,4-trinmeth
yI-Iy'é’lr lﬁn% Pahydr o- qui nol i n-6-yl ] -am de,

Bi phﬁ-(‘D’Acét LA baupld-pha6l-d2,3, 4-tetrah drg- c&umohn— -yD)-3- (4 chloro-
[1-acetyl - X 4- cyanonet oxy phenyl trimethyll,

2,3, hbnmeli)-lumaydro qui nol i n-6-yl]-am de

Bi | - A-

| pglig%’ag}P 02'1% r @o%(‘i\ébrlré‘@)/b “Thuorgy Pé’B@ﬁ“u 4y Rrhepyla trﬂ%‘%}jl 2.3.4-
phermrahy-dilo auiﬁo],u{Lﬁt}g}_@gﬁ%dro qui nol i n-6-yl} -am de,
[4- (] - Acetyl - 6- hexanoyl am no- 4- et hyl -1, 234tetrahY)

[ - e Ao G oy nBinpHj-msdibd . b deFahydro-quinolin-4

f ur eg%'l; g%g%%act%?g %{1 Oﬁo I le-yl ﬁsetenryl -1,2,3,4-tetrahydro

- qUI [Aql i Aecbylyd- hex%néj,aamlno 4-methyl-1,2,3 4-tetrahydro-quinolin—4-yl)-
phenyl]-carbamic acid methyl ester,
Cyclopentanecarboxylic acid (1-acetyl-7-dimethylamino-2,2,4-trimethyl-4-
phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-amide,
N-(1-Acetyl-7-dimethylamino-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-
yl)-3-(4-chloro-phenyl)-propionamide,
1-(1-Acetyl-7-dimethylamino-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-
yl)-3-(2-methoxy-benzyl)-urea,
(1-Acetyl-7-dimethylamino-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-
carbamic acid thiophen-2-ylmethyl ester,
Biphenyl-4-carboxylic acid (1-acetyl-7-methoxy-2,2,4-trimethyl-4-phenyl-1,2,3,4-
tetrahydro-quinolin-6-yl)-amide,

Furan-2-carboxylic acid [1-acetyl-7-methoxy-4-(4-methoxy-phenyl)-2,2,4-



chl or o- phenyl ) - pr opi onam de,
(1- Acetyl -4-net hyl - 4-phenyl - 1,2, 3
wQ dooverrshydr o- qui nol i n-6-yl)-carbam c acid 3-PCT/EP2008/061325
met hyl - butyl ester, (1- Acetyl 4- et hyl - 4- phenyl - 1,2, 3
, 4-tetrahydro- qU|noI|n 6-yl)- >Qarbanmi ¢ acid 1-
nethyl cycl opropyl net hyl ester

( 1 Acieteyﬂyl4 mnhmkahcﬂzdmh@ﬁyblin-d-,yﬂ,-e&nide
ol bam c ac
cycl e aﬁqg‘ly %Pl%la ﬁ(ﬂiﬁ%‘@@ﬂ%ﬁﬁ%y AR iRy d-trimethyl-

1 2 }">2 341 kﬁﬁﬁﬁ?&%&oﬁﬂlmﬁﬁ hiif; ¥yl ) -carbanic acid (R)-
di met hyl -'propyl ester

( 1 Al@]@hgﬂy-lﬁl-qaehdxyhc Aclpt{émpbtyl 2.224- Blrnethyl 4-[4-(pyridin-4-ylmethoxy)-

L 4-t i b id
(1 R e B et b SO GRec oy
(1 - AagliyAcdyliehdahoam ey knéthy%l& 3444étra$@dfbeéﬁﬁﬁéﬂﬁf 9=y

i nolin-6-yl’)-carbamc acid cl opentyl ester,
L/ - aﬂwnﬂéﬂyﬂwnnm@m%9nmn2pW@ﬁ Vlﬁmﬂas 4 t et r ahydr o- qui n
I I
0! A P2 kbl LUOLAIRA DY s BRGRH i PLRRORIBTHES -

4-t£ﬂmﬁhﬂﬁﬁﬂ)gﬂmmdmﬂﬁé yI) carbanic acid 3-
chloro 4-f| uor - benzyl

5 Brd n%thﬂr‘bEﬁﬁWH?héﬁYlg]o%ﬁl“] -tetralpidgo-quinolin-6-yl)-carbamic acid 3-
gﬁ%ﬂ Blﬂf fethyl - 4-phenyl -1, 2, 3, 4-

etra U|no1|n 6-yl) - an1de (+) -
1-( 1(1A‘Rﬁitylll-4—meﬂﬂlﬂ Hyhedylph2 8 yl-tetrdhy@lr&@-quinolin-6-yl)-carbamic acid 1-
, 4- tet a1hé/yc Opmwh?lce)tlhlypesteryl ) - 3-(4-chl orobenzyl)- urea,

(+) _met
( | AR - 42nr%th§fl Wﬁh@ﬁ?lhiyk 34 @H@lﬂ)ﬁlro lquitiofin-$- 3‘1?—55@5%@%3@
-qU|noI|n- - - chl’or o- phenyl ) -'pr opi oniam de,

(+)- %mk@DWQBthl@ﬁﬂnethyl 4- phenyI-I 2, 3, 4-tetrahydro-
qUI d lAcetﬁ A nPethyl lephterrlgllff B gr rah;Xiro %{]u%ro] -)6 }H{ oﬁbgrpnacrgmd (R)-

(+) (Qﬁﬁﬁ@hymmﬂ yekhy| - 4- phenyl -1, 2, 3, 4, 4a, 8a- hexahydr
o-qui nolin-6-yl)- carbamc acid cyclopentyl ester or

(+) - 1Aqx(§jeltég,me‘pmi H;ﬂ‘t‘lﬁ@:ﬂeh% B.4-tetrghyglro-quinolin-6-yl)-carbamic acid
4=t (‘ﬂ({ﬁ?ﬁy S%[blcfc% [Q .%l. 1 ]Hep§-2¥yl)esf%9,r bam ¢ acid

(1-Acetyl-4-methyl-4-phenyl-1,2,3,4,4a,8a-hexahydro-quinolin-6-yl)-carbamic
acid cyclopentyl ester,
N-(1-Acetyl-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3-(3-
trifluoromethyl-phenyl)-propionamide,
(1-Acetyl-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-carbamic acid 3-
chloro-4-fluoro-benzyl ester,
5-Bromo-thiophene-2-carboxylic acid (1-acetyl-4-methyl-4-phenyl-1,2,3,4-
tetrahydro-quinolin-6-yl)-amide,
(+)-1-(1-Acetyl-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3-(4-chloro-
benzyl)-urea,
(+)-N-(1-Acetyl-2,2,4-trimethyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3-(3-
chloro-phenyl)-propionamide,

(+)-N-(1-Acetyl-4-methyl-4-phenyl-1,2,3,4-tetrahydro-quinolin-6-yl)-3-(3-



3-chl oro-4-fluoro-benzyl ester. 9. A pharnmaceuti cal

conposition conprising the conpound as defined in
wa@b@pos7442 8 and pharnaceuti cally accept abl e aur¢T/EP200®661325

for the treatnent or preventign of disorders

responsive to the actions of > SH, TSI or constitutive

activity of TSH receptor. 10. The use of clains 1-6

wh erteiflnotonetidil $baisyd ) -propitchiatni der or di sorder is

I f h G '
G 5 A4 AR ST R NP Ry  Shy b g oy
pr etdap[ga%lﬂcq%grggg%%l ég%gg{ ar goit r e and thyroid

cancer use in treati ng or pr event i ng ) )
dl sdrtorét-d\cesgensthylet-pheifSH, %, bé ¢gtably drwegiiiaeled6-yl)-carbamic acid

at i sing: A a pharnmaceuti cal
n%@lpfo'%ﬂ@8%f’? G%{eé conpound of Fornula | as
9zlef i A ?ﬁaﬂnmc&h@amnﬂég(ﬁu% RniphighPRECEEnh SRt s a6ERAtiARI8ns 1-8
salt thereof; and i nstructions describing a method

of aidmarmscptical iraeeaptabiaduxdiénss Sottthoficatecirarcysntion of

pr chﬁE‘orer' FRDIRiSe o GRPLABhY §e 181 TR GRRIQGVIRAVAY §Frsh
receptor

10. The use of claims 1-6 wherein the disease, condition, or disorder is selected from
the group of hyperthyroidism, Graves’ disease, Graves’ophthalmopathy, Graves’
associated pretibial dermopathy, nodular goitre and thyroid cancer.

11.  Akit for use in treating or preventing disorders responsive to TSH receptor
mediated pathways, the kit comprising: A) a pharmaceutical composition
comprising a compound of Formula I as defined in claims 1-8 or a
pharmaceutically acceptable salt thereof; and B) instructions describing a method
of using the pharmaceutical composition to treat or prevent disorders responsive

to TSH receptor mediated pathways.



