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WO 2005/ 118548 PCT/ EP2005/ 001879 Substituted
1, 2, 3, 4- Tetrahydr oi soqui nol i ne Derivatives The present
WO pwsnisses rel ates to novel substituted PCT/EP2005/001879
1, 2, 3, 4-tetrahydroi soqui nol i ne derivatives of the
general formula (1) and the|r use as pharmaceuti cal s.
The invention al so concerns related 5 aspects
i ncludi ng processes for the preparation of the
conmpounds, pharmaceutical conpositions containing one
or nore conp@Rded 9 A NeBROGHRbqulirNiY DRri{diles 2N
especially thelr use as orexin receptor antagonlsts
ThOreX| ns gorem n A or é) @ and orexin or OX-B). are
R8BSt B ’i‘tl%éﬁ‘f‘ﬁeﬂ@é“’f’ Sl t‘F‘%‘F“l‘@%@“W“W%‘W‘é&@é’PE Herivatives of
theCfeReBBforrIIEK) MhdAhdiBusd a$ BhaAihdQti @l FhPRPEHHRE aBH HorRE®X kdlated
Bis a 28 amno acid 10 peptide (Sakurai T. et al.
aspegls |m°'@w8>r°°§2665 fop Sempaeppration efths compoundsy pRTagfish!
colpSsEi Rt EorldAMhSBfe orMord E@n;&o@w@w@éﬂeﬁmm gg(gﬂ&ieéyea@luy
to the G protein-coupled receptors (OX1 and
thejraise pt PJEN recapier a9agRIRS1 receptor (OX1) is sel ective
for OX-A, and the orexin-2 receptor (OX2) is capable
OréxansoRAinRoAORA ¥R dredt® BOKOX-Bh8 Yib R ndir8pepRe3 ol in 1998 by
stinmul ate food_ consunption in rats suggestin
W FFEAre) %@rpéaqre% Ads # 87 aminggeid pepfidedad 0@@%&@%@@%@ gpid
peptiae égarkuf-‘a?‘?t &1al, CarIRRCE BBLRg) @f@xtn@ afe gr &&ﬂl@é@&%@’scrate neurons
fe behavi our (Sakurai T. ‘et al 92,

of @v@esl pot@iamheanét rto Fhgr{&tproftain-peepledirespiobs@EPl and Offat
rec@ﬁt@?g) M9e LRI lartegeip%r%ﬁ e?éelic'u@@&r dA, NRKES SRS Seceptor

peni ng potenti erapeuti ¢’ approaches to

(OKérl%@#Pé‘pisyo kird QXA a‘awell ¥ iQuexirrchrofavad tositigupte food

. cor%g@?ﬂ%? 'iil)%atg gﬁg&%hk 53@5%1 o%‘?éal chle fo gﬁ%g dpelpfli@e%%s m%@ratorsl in the

Xxin receptors are found in the mamal i an
certrabfendtapidmaghpnise et mgn’ete@ lﬁ@dmmblelna(ymur GYakutiainT. ep@l., Cell, 1998,
92, %&}5 @%%P @n“?ﬁe &Heqlﬂar?ds 1tq'§g i)s%nzed ?*B(bx%“ﬁs re%gg{ecsiajtéwﬁ sleep and

bSessi ve conp sor I've —neuros
waki@"pinesS)pmengwmrmsil)snovahtherepqutln epprosshes; to dyrsolapayias Well as

msgmm% an(? cht’hermfeeg dlSPI%%‘SQ@Eéme?l?ﬁ% t aijé llu T%‘ ﬁiﬂégé—ﬁ? leghi a

ychosexua Fon. - sex di Sor
nanlc depreSS|on delirium denentla severe ment al
Orgxan eeceiors vy found inl{hskianuedlias besircandaeayhane nurpgrews implications in

patﬂ+l§§@§‘sglch 9@%8 gﬂ&ggbﬁ tg%dgig(r:cgpﬁsr %@gsli\@%ognbuc‘l%gﬁfs&der afgesctlve

I'sor I seases, di abetes
netammeﬁmresfstvastleosis smxldemsurosmrdwsthwglﬁrdasgsba mcadtdhnﬁier sexual

dysglg{éﬁgﬂﬁ)?%hgs&hzﬁ %9&311&1%35'1)( H]gorﬁer c%ﬁgpﬂ%% %ﬁl?@(?e ressmn

enoma I nomy, pro ‘act I ne
delirippg pibmenittaamvmnenhmmdtapsn and clmbmcsiaademsdiuntmgton s disease

anH(PutrerE: syn dfomf( ea ne adésorders s{eep dn?é':? {‘ié-')r FHE(W%L u gﬁgag%, diabetes;

cerst Froe
appeyredasnmasorh\grp (ypmtmgmauhes aathe,; Pahynpml’wmmac Cushing’s

synp%/fipr%e?é) 156a5G; . B plﬁ&;)gﬂ%ﬂe;é%rojyc%%rgﬁygea}g%%a@igdmig;xglggpq?uﬁgr;ism;
hypophysis tumour/adenoma hypothalamic diseases; inflammatory bowel disease; gastric
dyskinesia; gastric ulcers; Froehlich’s syndrome; hypophysis diseases, hypothalamic
hypogonadism; Kallman’s syndrome (anosmia, hyposmia); functional or psychogenic
amenorrhea; hypopituitarism; hypothalamic hypothyroidism; hypothalamic-adrenal

dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone
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30 anenorrhea; hypopituitarism hypothal amc
hypot hyroi di sm hypot hal am c-adrenal dysfunction;
w0 ciospessis ¢ hyper prol acti nem a; hypot hal am ¢ dPGDER®NF001879
of growt h hornmone WO 2005/ 118548 PCT/ EP2005/ 001879 2
defi ci ency; idiopathic growt h deficiency; dwarfism
fgigant.i,sm‘acromeg ; distﬁrbed bi ol ogi cal and
deficiangy ddigpptirip gromik defisieapy dapdismy pgmiiss: adewesaht dgturredn
bioiygaspa%@%ném rﬁﬁhm@%%&h@&i&ﬁ&esqés%%fé@ wdith d'ik%&b%@ﬁ@h i c
pain and restless |l'eg syndrome; heart and ng
neugolegisa] disorderscuaueopaiier ReBARE SeSIcs lagepdroms; lieaft @nd lung diseases,
acuYRALEARS QI he ?a(?lueeﬁy?o%smﬁj rh&ﬂé?{e}{sﬁ@ttﬁiﬂgﬂy(i‘&ention 0Steoporosis;
ost eopor 0SI s; angi na pectoris; nyocardi al
angimif @riotis; onyocarétahmiﬁarctloorisﬁu@imrrhhqg@rdlagtwm@ subarachnoid
subar achnoi d a |
R
disdzises émpatedi gﬂmasertetdragbd,l cogeint;dlyperalgess; pringerdianped or exaggerated

sengiﬁg'g {Jl | [%ﬁf’%yal? & er’alggsq hf]clguca:ss ay“g%@?%g g&ﬁg gam burn pam

aty il fadidlcpdmnn@;opamm }ﬁurp aaadk; pabiucmnmeu mgionatpmi sgadrorhal: 11
'.neuro at hi c. pai ) oG Lex..r
S R G e R R S
poS't-@drékre)paﬁi@b@st-oﬁéthtn/erpeinaﬁceiﬁblgiﬁ; cloﬁldie&tslassmcfateg .withl Wceral pain such
post - chenot her apy pai n; qg}st st rok

S‘H&%‘i‘e Spurlayndrem ik ap g% “f“i:a&h@i‘i)‘f%ii%"%g%% e

mcM‘AtIn@néé‘ IRARE (ddRrdbtisHerwithdfawial frbthabicetidzpsiedp apyeu nz(rméi;:psy,
grai ne and angi na; urinary bladder .ncont

msQﬂm@ié, PaF3sPHAR ﬂ@ﬁ@émdqggpeéiﬁévﬁggoidarsdg? djpe g(golgglcgl catities Such as
disith b REnaalentid-PAFk iR InRBH-ArfyotrophyS&in pdX) pallid A poirt©higps yle generation

I.nsommi a, parasomi a; and neur odegeneratiyve di Siﬂsﬁnémn

" epilepwy; seirie diserdels abd ether disseses redateddg gpnegdl ofaxin system

di si nhi bition-denenti a- par ki nsoni sm amyot r ophy

Thé HERInMiveiddh Ipkdlidted Qs Gruidid 91208,4- %@@Mlﬁiqumlmee@rllvapsy -which
sei zure di sorders_and ot her dlSE&%ﬁS re

areg@ﬁ-@pgide@p@gc{)qﬁstg 9fsitu§h1p Ggpgfruﬁgep}o&sh es?ﬁgmB?Lgl %?]rte in particular of

potkﬁiﬁ@ (del iR PheRFeaihAESE S BaingtdiorRdrs or sleep disorders.
2, 3, 4-tetrahydroi soqui nol i ne derivatijves,

Upn@nn@\é,pﬁcira% loit pltHiast weight FIBRAYNGY 8% “%’o@ﬁ‘f"c\%sa pitetial 10

ant %b%?s% eﬁﬂmﬁw‘ﬁj&ill?@wdﬂ OBa ériott REeprs atihé Sindel tthe. Uis somapatent
e treatnent of e.q. eatinggiisorders or ]?tL d cinnamide

applicatinnge?-&. Smishinet %eeﬁ@w* repgrred PRARY T2 BTN ‘\‘ziié‘gii Apd cin

QUIAS AT Wihi 2Nk A WA BRG9Rnt | RIOM0m 75761 hikd) WDE47580).
derg\?t ergsgé(zisfgliegﬁa% 'A&l og OX2, or hoth receptors

at
Marheresatt, tih nteir | hat%rrﬁ’Pb‘a"ct'@ﬁ% SmppKlieaBege: e‘“@g“ts 2-amino-
meﬁﬁld)ti e BERGRAD T QRGH /&P oRNe MhbineAethphasiphdliheouderatives

I nnanm de erivatives as OX, select]ve d
(WaNREGbIRA) stand( \§9e9y09G2dic mmﬁﬂ75W@084980W60/‘M@%%‘32559 an

W(%pir/@%%ﬁf)egst l Ye'xu-LpecE}t{&' hntRAhRRE 1RPRO0EAR5693) Banyu Pharmaceuticals

I’'ne Beecham suggests 2-ani no 25
clamﬁdhlyiapylmhxdrmeoqgmollmd¢rwegve§ Vether g@g@z)eceptor antagonists such as

novel Eenzazepme Q%nvﬂ%sPJiQ hlsagseg & WGRR)05€838.

Actelion Pharmaceuticals Ltd. claimed 1,2,3,4-tetrahydroisoquinoline derivatives and their
use as active ingredients in the preparation of pharmaceutical composition

(WO001/68609). Furthermore, the use of solution-phase chemistry for the lead optimization of
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(WD02/ 44172) and N-aroyl cyclic am nes (W02/090355,
W03/ 002559 and W)03/002561) as orexin receptor
wanioagossist s. | n WO01/ 85693, Banyu Phar maceut i B@l/EP2005/001879
cl ai med N-acyl tetrahydroi soqui noline derivatives.
O her orexin receptor antagonists such as novel
L o e e hE P b R sapter STasonse Tas beer

refori2d CKimiH£ R0 $Ariog)soqui nol i ne derivatives and their
use as active ingredients in the preparation of

har.maceut,i osSi t 1/ 68609 Fur re,
1e BREITRE B I0=C B ot ne Risblebon AR B e A B atioR g0} 4 ye durie the
tre@fintipet it i Odhe @fF tﬂé@r@@@ @pl&tB bAReryTORPREY 51419(9’3@)8? Bechdnism for
4-tetrah dr0|€o qui nal i ne derivatives

‘h‘ﬁé‘igé'ﬁ‘f‘f"éls thr iatiop & faaﬂﬁugﬁubaﬁf'%?ghyrﬁyg@egrom§4é%wp> enzymes. The

dnﬁ%&@ddﬂ@ﬁl b{ EYiPEngymAQHsuId B appil(fp@ite with re$pet¥Rb theklBQWA therapeutic
at the adequate re%ylatlon pl asma _concentrati ons

ingjeatign gpd,gyhigh mhﬁgtmﬁé i @&rlﬁwmﬂé bt aypided. Bhis isghue fibe

pr@cfléiﬁ bNrué@R%QBﬁrah{bJ REr @0 YrcretAR8 pHShY chiRRFABRbf a druF by
mechani sm f or his regulation is the oxidation of a

inkjpitign gt?a@ifaﬁwr@yfrw@mw éme- PA50 (CYP) enzymes. The
drug oxidation by CYP enzynmes shoul d be appropriate

Th\eﬂptréaomﬁﬁﬁﬁag R tabBIRsiasSY P #5hstheat vpeALs, mpchdwam BNCYP2D6,
a hi i nhi bition of CYP_enzynes shou

CH1 et CEPARG Whichgaesegts s S G METoarCHP G bieagMany druss

ard @irﬁfoﬁﬁéd WCYPBA@anJ J&%e'dﬂfg@ fARSR ﬂ&%bgmﬁﬁﬁ»@@thmms
of ug ‘by 1 nhibition a CYP enzyne from anot her

spwﬁsgoytop@mmw%pwgh ariamCYdB@é lﬁm?la%lslaéi;%'{}e‘lﬁvp‘c%ﬁ%
9, CYP2D6, CYP2E1l and
ch%ﬁ%?%%?&ﬁ@bgﬁ}iéﬁgg%%§§%§%out 30% of the total CYP
enzynmes. Many drugs are transforned by CYP3A4 and. . L
I s g et BUpHbRa! o SRR RS ST YL A By = M ifeg against

CYE’W Fluthee M RS RL0 %@en MSerded Bt Whese coinpoRndsGYETd Adtive after oral
inhibition is absolutely crucial for a chenmical entit

adménigseationompapids of thepresantanventipn are thgesfore pebid do thfbh??&“gnt of
disteF%E sichgs, Cf%%ﬁfisea% Hi6rdBs 8580y diddYRRL i on have | ow

initiés agai CYP3A4. Further, it has al so been
observed that these conpounds were acglve af ter g?
e

Ths deHaviag pasagranhs PryssigREORsOT theyapPusS SUEE IR

comp6hRt ABrdifiebYhe thOentibh8nd &€ ﬂlftd?iﬁéﬁ toQE)pl AhFeade tir&ighbut the
as, for exanple, eating disorders or 56% p. di sor der

speRtiication) anshsilaigs BaleBER REIREViSF Preadly st rrrelinion e iden égmadef
def@kibous chem cal noieties for the 20 conpounds
according to the invention and are intended to apply
uniforn1¥,throu ghout the

The term “alkyl”, alone or’in combmatlon with other groups, means a straight-chain or
branched-chain alkyl group with 1 to 6 carbon atoms, preferably a straight or branched-chain
alkyl group with 1 to 4 carbon atoms. Examples of straight-chain and branched

C1-Cs alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, rert-butyl,
pentyl, hexyl, the isomeric pentyls, the isomeric hexyls, preferably methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, isobutyl or tert-butyl.
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specification and clains unless an otherw se expressly
set out definition provides a broader definition. The
wo eoosn isgkkyl *, al one or in conbination with otPEr/EP2005/001879
groups, neans a straight-chain or branched-chain
al kyl group with | to 6 carbon atons, preferably a
strai ght or branched-chain %5 alkyl group with | to 4
The aerbndalkakgiralondorampirasnagion swithaithgh grovpra meansridR B g exherein R

. al kyl grao re th ,

is farg%lgg &b(i}llp as B%tve;'(liets ed. sugh fls thégo%)tﬂ%fv, n%trcg)%%@ is tpr(ipoxy,

bupR} iydbutdx@Xxsgt- bumh)eandsambnuozy peafigrgbig methoay msbﬂbcmyc
hexyls preferably nethyl, ethyl, propyl, isopropyl,
but

bAoA S S Wy o

acilk onergaric adndsdckmnydmthlm anid, hydnwremlcgqcmiupgi,romélaﬁgdasulfunc acid,
phgﬁ)ggrécg%cécr %Hgaac@ﬁgﬂc cgd E%an al ck %cc%t%oxllépmgl_%lc amdbta?anc acid,

fun80PI) B¥zoicricidppdntiy acid, Sﬁhmi am(y mesthagesbifibrox ycid petoluenesulfonic
tert-butox pr ef erably net hox

etho . ..Ihe . C
acid IS MhaFrEe R amPSe)C At 3P0 B2 g oxic o iving
or@NEARRARS@Se Bk thBpoundbf ﬁ)rrmllﬁ U) isruordgain InﬁtuE: aich m‘Smegamc base

organi ¢ acids Iike hydrochl oric acid h g

hka@palkahg)ma&haaﬁah bagei - s8 P‘P flroxige, Pd*aSS‘
hyﬁfb’xﬂie ahd e ilike. 3%k BthelCdxbimples @Mh@mafc@tftl’dihlﬁiy ﬁﬁb;ﬂabl@%& ireference can
acid, maleic acid, tartarjc am? ]g) r'fz%‘fz(li'l
betseadle &0 cSalterlactioperdrazic dried; Inérekpra HOPY) 3
nmet hanesul foni c acid, p-toluenesulfonic acid,

Sa%Abinfink gﬁ)ugsodrg roﬁpbc&lrﬁﬂléhlsﬂﬁlvﬂg bhdi¢ bd aetaliopropdriies. Gamplunds
and the |i ﬁat are non tef%m cto

hayingiahlegss v Rals 96 BERSHPIerg s aeal 3 gnp PR, § FRondary

calcmm

* anflfd oﬁp Yx\@)ttfgmﬁﬂg 4 Bé})rtlg@%rﬁi P aperidyd rddide€ newy fadnkadid adnllltlon salts, for

earth al kali base, sodi um hé'dr oxi de, pot assi Ow_amd
exnnylakeomhdeorg@m %‘i“iFmWhﬁ? 8RVERA] ASICARCHPS AT AIFSRY MeEQT o'
adgﬁggpglg%@fbeqweqaceutl cally acceptable salts,

ref erence"can be made to "Salt sel ectl on for basic

drugs", Int. J, Pharm (1986 ,
Cosap e ST G L PpRl LIl oy eroups mey

folRASletal 8F arabifllG sREORRA b ARali AR Atk Ene daatt inregpl aetlts] fonetample
one basic group or at |east one basic ra

sod g pPiassam. r‘?@?gnﬁl%eb‘ﬁ‘m salt§,cor gmrrf%uuéx} E}E’ watg tam{noma or suxtable

orgadﬂ(,eﬁ{lfngse sIRANE tePiarP mdMbdntiids, forek®dlle trlﬁmylafrm’(dnrm-l(ﬂhydroxy-
dition salts, for exanple vvlthlnoreg nlcz\{: When
gt y- aci

ethydramine, ddgicrockylisbpies dpeexampledfrethyon d
dlﬁgﬂz{)psﬁ%&zﬁl@ M%ctﬁFEé’onﬁltJa% p&GibleConmpounds haVl ng acidic

gro such as carboxy group or a phenollc hydr oxy
group, forn1net or anmon ch as

Campeap's Hpthg body ki) ﬂﬁéﬂc 8%?.“%“&3?%1 Rleky Sa%t%’]f or
exanpl e

For the purposes of isolation or purification, as well as in the case of compounds that are used

further as intermediates, it is also possible to use pharmaceutically unacceptable salts, e.g. the
picrates. Only pharmaceutically acceptable, non-toxic salts may be used for therapeutic

purposes, however, and those salts are therefore preferred.
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20 sodi um potassium magnesiumor calciumsalts, or

ammonium salts with ammoni a or suitable organic
w@niosesss4such as tertiary nonoam nes, for exanpdBEP2005/001879

triethylamne or tri-(2-hydroxy- ethyl)-am ne, or

heterocyclic bases, for exanple N-ethyl-piperidine or

NN - di et hyl pi perazine. MXtures of salts are S
A Pt spisice of tenproemigs tasisth Pl bvel subistéied alndi3 Bdetrabydroisoquinoline
derflaRURSS BRToN QRN LALAT RAhuR)L S, 25 For the purposes of

I solation or pu Ication, as well as in the case of

conpounds that are used further as internediates, it

is al so possible to use pharmaceutically unacceptabl e

salts, e.g. t i~ _pher ates. Qly pharnaceutically
accept abl e, non-t salts used for
DS 2 ~and those salts are

t her apeutic ;
therefore preferred. D5/ 118548 PCT/ EP2005/ 001879

2 <

5 Afirst aspect of the ivention consists of novel
substituted 1,2, 3,4-tletrag oi soqui nol i ne

derivatives of the f general formula (1): RZ N
03 NRRX CF3 R and R2 independently
represent hydrogen &Bl- C4 al koxy; 5 R3 represents

Cl-C6-al kyl; X represients -CH or a nitrogen atom
Al so enconpassed by t4e present invention are
compounds of fornmula | and optically pure

enanti omers, m xtures,of enantioners, racenates,

optically pure diastépeoisoners, m xt ures of

whdi%stereoisoners, di ast ereoi soneri c racenates, m xture
@F"di ast er eoi soneric racenmates, nmeso 10 forns and
phar maceutically acceptable salts, solvent conpl exes
R' mzrmdqphmeog}? catesénd hydsogen or Ci-C, alkoxy;

R? represents C,-Cs-alkyl;
X represents -CH- or a nitrogen atom.

Also encompassed by the present invention are compounds of formula I and optically pure
enantiomers, mixtures of enantiomers, racemates, optically pure diastereoisomers, mixtures of
diastereoisomers, diastereoisomeric racemates, mixture of diastereoisomeric racemates, meso
forms and pharmaceutically acceptable salts, solvent complexes and morphological forms,

thereof.

Any reference to a compound of General Formula (1) is to be understood as referring also to
configurational isomers, mixtures of enantiomers such as racemates, diastereomers, mixtures
of diastereomers, diastereomeric racemates, and mixtures of diastereomeric racemates, as well
as salts, especially pharmaceutically acceptable salts, solvent complexes, and morphological

forms, as appropriate and expedient.

As above-mentioned, the present invention encompasses also solvation complexes of
compounds of general Formula (I). The solvation can be effected in the course of the

manufacturing process or can take place separately, e.g. as a consequence of hygroscopic
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thereof. Any reference to a conpound of Cenera
Formula (1) is to be understood as referring also to
w@onsiiggse@at i onal i sonmers, mxtures of enanti ONBCHEB20$1001879
as racenmates, diastereoners, mxtures of
di astereoners, diastereoneric racemates, and m xtures
of dlastereonerlc racemates,® as well 15 as salts,
prapssiss B ipitiphaanimdreus Gammonyd efeeqsaldiorauls &)+ Ehe inysntjeifurther

ené& %g}ﬂgs%é(gﬁ reﬁ'{\q rﬁg&[}%&ll S g r%&ﬁlm?e fofims, %PQ&Q;Rfuh@st&f general

expe ove- nent , the present
anmﬂeﬂbamhhenamﬂpmksmenaigmmﬂ@kvdﬁﬂ@nhCUWWb@Re@SG$YCXMb”

dlé@ﬁ%@{sggﬁuoﬁfpt (ﬁ) S as abll%[ F%t' % ami the-ll_pkg and la}/eaJH' ifudedn B8

course manuf act uri ng process
scaple of ehie prakiet ipleatie. Separatel y, e.g. as a consequence of
hygr oscopi ¢ WO 2005/ 118548 PCT/ EP2005/ 001879 6

Prug r.gdre ng’“@%%“,%? (tFt)rrJAhtyq.ﬁtsz H@@ﬁ%?%ﬁ‘ﬁ? %@@H&%&fwin R' and R

botrepragass€ sCoilkdxgrzent, pwnqmﬂanly@gn@mxymmm, e.g
crystalline fornms, of conpounds of general Fornula

In E,g)ef&rrl:q eH%g{%e eﬁtaz!c&ﬁ'dﬂﬁgo the tn\@ﬁti?an%BmLeﬁ%(@H In another preferred

rticular s may exhibit different
embbdiseht) Xi reprewmspentm@eatomt- ability profiles, and the
like, and are all included in the 5 scope of the

In %l;cgl?eg %eférﬂs\ée& Io Htemp z{c%rﬁfng %jthé H‘R%ﬁﬁ&nuﬁel‘ipresents a methyl group.
et rahy rorsoqurn I'i ne derivatives are t hose
wherein R and R2 both represent a Cl- C§{ g$e¥ ¢
In g patipulafinprefesgd ambgdimentaepsipe GribuigventignR S e fepLgent 2
meﬁ@%}%{ﬁﬁn FALEE. 4R PhGrdsBMenl-cpaikyX represents

er preferred enbodi nent, X represents a

ni trogen aton1 10 I n anot he referred enb
Exgpiplss gf prgferred eQrRPOUAdEATE ?eéﬁrtedr&g’“r the BIONR £O1S1S g‘“%%nf hy|

? PPmethdly- A [@-@{ trifﬁ}él'cﬂl{étﬁ&l-ﬁﬁ@fyﬁfdﬂ@ﬂi] Bt tdrwelH-isoquinolin-2-yl} -
é¢cording to the invention, and R2 represent a
N-mtmbiwhqryeaiﬁtanxd? ;epresents - CH- and R3 represents

2- gglf Dy gthg%gr ﬁi@@iﬁh%m@fhypﬁﬁfdﬂ{-!’:@q dﬁ@ﬂlﬂpﬂ%dﬁ'dm:m-rso ~-quinolin-

group cornsi sting of
2-91} {\emgthl- aebmkyceram:de
[2-(4-trifluoronethyl-phenyl)-ethyl]-3,4-dihydro-1His
T%Qghﬁl@hdd@ parsydn} 10 %'leaerﬁl' faRhlY (D) Zre pbeulyih teqe¢pamtide pf a medicament

For i {sentioner HepRRRglses sl SR e BpHp Pynsising o deprgseion
n%’]éH‘ B(ﬁ&ro%“o@%sbr()e conpllisive dibsork;iffectBremoenoyih;-dapessivei ngerosis;

nmpounds pursuant to eneral forggﬁ 103 ar e cexual
anu@ngmalurqsrs, @)ﬁ@‘)’p)rlfe‘{ﬁ&féﬁfr Bpedfisord ‘?fes(fi" ync psy
dysfunction; schizophrenia; manic depression; delirium; dementia; severe mental retardation
and dyskinesias such as Huntington’s disease and Tourette syndrome; diabetes; appetite/taste
disorders; vomiting/nausea; asthma; Parkinson’s disease; Cushing’s syndrome/disease;
basophil adenoma; prolactinoma; hyperprolactinemia; hypopituitarism; hypophysis
tumour/adenoma; hypothalamic diseases; inflammatory bowel disease; gastric dyskinesia,
gastric ulcers; Froehlich’s syndrome; hypophysis diseases, hypothalamic hypogonadism;
Kallman’s syndrome (anosmia, hyposmia); functional or psychogenic amenorrhea,
hypothalamic hypothyroidism; hypothalamic-adrenal dysfunction; idiopathic

hyperprolactinemia; hypothalamic disorders of growth hormone deficiency; idiopathic growth



10

15

for the prevention or treatnment of diseases sel ected
fromthe group consisting of depression; 20 anxiety;
w@omsaisses; obsessive conpul sive di sorder; afPEDEP2085/001879
neur osi s; depressive neurosis; anxi ety neurosis;
dyst hym ¢ di sorder; nopod dlsorder sexual dysfunction;
psychosexual dysfunctlon sthi zophreni a; manic
defeiprays dwasfism dzigantipraracrasgalyt digurbed bielogicakand gircadian rhythms;
sle&Fngu%tnbéggsso@H@d Q\Xﬁiﬁlnsggséé 8rh §§Jﬁéﬁrcﬁ§’% i€y aisbragl orﬂ:ulst)pathlc pain
sease and Tourette syndroneg; bet es;
anépqsétmi@/svatrmee heirs anddengsdisaagasi QCMWQ!nﬁamalveéisarhﬁdure
ALkl s e r
R PR A i (B R S BorB Al SRl SAR Syl
mﬂa;qnoml muhemarolr haﬂmdm;hpglp btyakie ssubtrachmard/ hacre orolmge ; ulcers; allergies;

AR B33 AR G0 ARIEyl2F e nc

mighait paie; enlwpap@wsa@edt&emmty oy peot rech asrhyperalgesia, causalgla
(anos

S R AR e G

colpRtrEpIsal His ﬁgndlfbyrreqtahaHammma@mnqiortdy@dm pmh; i related to
di opat hi ¢_30 hﬁ&rrprolactlnem

infgctipiadh P 0V R UAEOH A R T bt B s sixg goin

neBfa@id; Bondiichd @56did8H 4dth PisddrHpaRQRLIDATIR kbl Bovdﬁfsyrﬁllrcﬁﬂmmlgrame
dwar fi sm gigantism acromegal y; dlsturbﬁd bi ol 0

angd apgipg; MERYY ARdAdejrogpiinencesy. %é‘ﬁgedP%"l“H?ed‘é‘i’ré §faa%est88? éi’té"a or

withdbd a1 Fre AR RS ti S QB pARsoRRMA; @htRigidesdtdeet S2did@dsSular disorders;
neuropathic pain and restless |eg syndrone; heart and

neprgflegeapraibeestisordess; sleep 2nteR: EBIIGERY \Péorﬁ‘él%erﬂa’af%ﬂ‘? frrapd

nen%g eﬁ%ﬁ%wo‘?&@?@ﬁ&lﬁ@iﬁg Q&OIdéfcaf@ﬁMesr s%t:l?ﬁktdlﬂﬁhxbltxon-dementla-
0St €0porosi s; angi na pectoris, myocardia

© “pafkifsgremrasmotrpptptremmpiexopalliiocnania- Haw! éegé‘?qf*éﬂé’é epilepsy; seizure:

20

- 25

30

dls?b%@{ ﬁ%fbﬂ%h disDRGTRL{H @ggene}él Sekins sys@érﬁ 8y FhREons. beni gn

rostatic hypertrophy; chronic renal failure; rena
dlsease i npai red gl ucose tol erance;

Ccémpaln@%é Uiy EcosealgERt BHas SHEPYIRDY 1y abls Bydiog ndfi BB of

RE1LALISS LR sel CRUSRINY IR groud REnsidting Ay fHitiag did6rdére opsleep; disorders.
urn pain; atypical facial pain; neuropathic pain;

b npl |
Eaaﬁé NiePRPE i A es SOP TS hEE SR PR gpetc

co'nﬁ‘f)le%dlﬁﬁm% Shesilids; Ethdfo-bRmsia-o: BRsTetih asrapy. Ps mthologlcally
OSf stroke al n; Ftost oper a(%l ve

neu
mbes P ks Sor e T ogt R B SLArag Tor ood):
alﬂefeﬁ'ehé@i' Salm‘é@intaﬁy RAEPERIiturd) Aigthrbed p@&@tla‘n@ﬂ foed quallty (high fat
urinary bl adder incontinence ncont i
ortotbeRdics hgh Rk BIR DRbedorh iR o (B RAFLORT &5
degh?aQB pg),stggrg]g&pwat@,q;aqa@ge di sorders; car d| ovascul ar
I sor ers neurodegeneratlve dlsorder sl ee

Slmdjmr@pgycluﬁm@m@@ nep*gqlgg.ﬁ gt ergl of exc ssm? Heepiness
slé’éﬁqglgggg%?&{lﬁst fe¥fe gleﬁ‘g%ﬂﬁ&ﬁe isRep h'ﬂ'ieﬁ‘ﬁ JERDHOY A bMBY shift-work

trtres suc di stnhi bi tion- denent 1 a-
syndrome, delayed or advanced sleep phase syndrome. Insomnias are defined as comprlsmg
sleep disorders associated with aging; intermittent treatment of chronic insomnia; situational
transient insomnia (new environment, noise) or short-term insomnia due to stress; grief; pain

or illness.
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- Thg|spapeungs of geaerp

par ki nsoni sm anyot rdphy conpl ex; pallido-ponto-nigra
degeneration epil epsy; seizure::. disorders and other
wole®easssss rel ated to general orexin system PCT/EP2005/001879
dysfunctions. Conpounds of the general formula (1) are
particularly suitable for use in the treatnent of
di seases or disorders select®d fromthe group
A fythsr dssh gf e invartionds ﬁp@m@évtscab¢01@0@l@pn gontnide pideast OB
coﬁﬁ%bﬂgac%rﬁf?&%ééxegﬁ%ngﬁ glzgﬁd'@ 9(9%!1% §<’:c'39table carrier
met abol i ¢ dysfuncti on; d regul a appetite control;
mgeigul si ve obesities; emeto- buI|n1a or anorexia
nervosa. This pathologically nodi fied food intake may
Aﬁ(ﬁl%lr' |oBJe$tro‘P meq*éterﬂ%rxxw\%ﬁtuﬁﬂp@ He%h%d Hthd @éﬁtmé?ﬁ‘ opﬁroﬁWx%' 4t
for d); | tered energy bal ance (i ntake vs
dl-‘@ﬁﬁéwﬂmhﬁreyelat@n ottherasedn p?@m’é@fpwcbms odtingglisgrdgusadristegp disorders
% -
ol g WA POV s BBl iy g2
tetebéﬂmdnowaqulmil)ne dcrn\dtlser mo@wgmgmrabﬁdrmnl@él.) Sl eep
di sorders include i nsomi as, narcol epsy and ot her

In Q'p%?érije%reﬁbgﬁmfeﬁrﬁﬁﬁé %@enﬁbx@ ‘?lgk Bgwt is c%l‘rgxﬁpedrlﬁt\@eteﬁq mg and 1000
ess leg syn

dyst oni as; rest r oITe; apneas
mg Eftrdmgvalswldrlb frem 2ghg fo SOQmrekper slym mommm@éqrbmm dmg to 200
lng@y@gyed sl eep phase syndrone. |nsomias are defined
conprising sleep disorders associated with aging;
intermttent treatnment of chronic insomi a;
The pragent iinysaiion3tsorcoRsrsIsarrogesssionthe arepprauprofai nhammseitical

oo SngF L1 RO AL 3By e

fommﬂfuﬂ) bremixiig angtor gioretdgtive ingredients acdoxding tprgammé@mwlac@) with a
caﬁ%ﬂ&%ﬁh&l‘ iftd rrfaﬁﬂér%g\ivﬁ‘g LA, | east one Comipou“nd

accordi ng to gener ornula (t) arid’a <o
pharnaceutlcalI%@acceptable carrier material. Another

geyle (1) adetheir phrarmacentiqally Resqptrbje saligsan be used
as He@ﬁﬁxﬂaﬂt(e Prin MY, é)fe}?ﬁht?na‘@éutl@alqireﬁ)%ﬁ%@l?s) WRiphhnAt&tical

related to the orexin receptors such as eat | ng
preparbpricren be pdministepedcinton! i esush aceraly {esd. figthe fsm "Of tablets, coated

tab@«?%ne gz{g%sr Rdrls R {o‘?t 0$1389$ &ag)gl\gesogolﬂ)otng SRS of ﬁjsbéﬁsmns) nasally

Ve anoun t r'ahydr oi soqui nol i ne
(e-ganithedoiny ef msadopdiynNgr tegtag)e fres. &t the dermdfaugpoyitories). However, the

adgl I‘SIU%[ISI? n T%&%gleﬁgqéd n%@entt%ﬁyo%ﬁ 218 in%mugcglaﬁy %m‘&g%nbﬁ’sly (e.g

in ﬂ'ﬁlfd)l‘ln‘CQﬂ igje¢ tionfsplunom),roy tapecaBy) G- grin tpefomja))f ommwrés cream or oils.
particularly from5 ng to 200 10 ng per day. The

Th@ E@.ﬁg dé B‘fvg%ﬂ%xjapﬂanﬁk@ n%lmﬂﬁéﬂ PRrRa QGRS Sckpthblt Bts can be
preparation o ceut i cal

processed with pharmaceutlcaﬂy inert, inorganic or organic adjuvants for the production of

tablets, coated tablets, dragées, and hard gelatine capsules. Lactose, cornstarch or derivatives

thereof, talc, stearic acid or its salts etc. can be used, for example, as such adjuvants for

tablets, dragées, and hard gelatine capsules. Suitable adjuvants for soft gelatine capsules, are

for example, vegetable oils, waxes, fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example, water, alcohol,
polyols, saccharose, invert sugar, glucose etc. Suitable adjuvants for injection solutions are,

for example, water, alcohols, polyols, glycerol, vegetable oils, etc. Suitable adjuvants for
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conposition conprising a
1, 2, 3,4-tetrahydroi soqui noli ne derivative according to
w@enengds4g fornmula (1) by m xing one or nore aceCWEP2005/001879
i ngredi ents according to general formula (1) with a
carrier material in a manner_ known per se. 15 . The
conpounds of general formul & (1) and their
Sulfm%‘F%& et foraampleapetwpt erpiensd ails, waxss s, ggBpeolidor liquid
digament (e.g. in the formof pharmaceutica
preparatlons) The pharnmaceutical preparations can be
adm ni stered enterally, such as orally g%@ig' in the
The apgvegiescrifes won%%ﬁ%ara“x adnigysteredpr injeclablegpmpgsiipry are
me3 @y teptBtdiva %x&ﬁ’;ﬂ&uﬁﬁﬁler maleHlk MWell @B#b&lss@l{gsteﬂfmques and the
suspensions), nasally (e.g. in the form of_ nas
likg preagigpt wrRemargian's {jhc(r@ageutzfq—ﬁ ngﬁ;écef,&ﬂnﬁgfuon, 2001, Marck
Puf %&%%Jng{ah)e %)astonll_@éﬁﬁ/ fvanib, %@ﬂs A BIpBiatdd ROk @fence.
be fécted parentera y, such as |ntranuscularly

or intravenously ( in the form. of .
Thg GPIUPQU@ﬁwf thig Fm’P@)‘tﬂ“&aP piyo beeadg“mﬁﬁre@ H%S‘Ffi‘l“kﬁ 6?16356 forms by using

k e 1&{@ QLR tems.N€ conpounds of general
n?% lﬁ% ?Te gnd hefrhéﬁgfﬁ%ceutlcally accept abl e

salts can be processed with pharnmaceuti .
A furibergbifickolghe igreaian é RIPIFSRIRE e PEPaRHRN ‘Hf ‘%Jé%'tt‘f%?ﬁy‘fd?‘”‘

quindRhEdefivathReL&ErdiRRb §biteral #5:AURKS). Campornas ﬁi:clﬂh@ttb péneral
capsul es. Lactose, cornstarch or derivatives

forntwie @bt the RFsENt igYIEPR are REGPAreH PC%OfCBn%s‘aﬂ‘i“‘sgeé?f&‘ Se&‘:‘fﬁ“o%f
re%ﬁ&% outlfikd Wh@meﬁﬁekﬁ#@her@:%)@wrﬁ%nﬁﬂa aretaalﬂbﬁdea in general
an

ragees, el atine ca sules Sui ta i
formdjlaitth ﬂ"hg cqnppoundsf qbtag@gda@qyﬁésod)g 'ggrm\{egg intg @arrfl%ﬂ:utlcal ly acceptable

sal?g(tgém&qna\lrﬁgﬁ @(F!)\?n i, waxes, fats, sem-solid

stances an d ‘pol yol's, etc. Suitable '
adj uvants for the production of so]utions and. syrups
Asedejecnbﬁd) in Sohamp éelogaaﬂlé key-BfERRYRes J“ﬁ‘i’ﬁ %ﬁ’ﬁs‘s Of cofpodiids of the

geﬁ%&lctﬁﬁ‘ﬁtﬁe?‘ ﬁ? ark 1%EhdinRLOBRE-dih ?hl‘é@s@&tﬁn(ﬂtn@ derButiv@bTieese compounds
Juvants or 1nj eCt|On SO

t 30 f
) oo Y sy SO s
of §> @%@%@%ﬁ%ﬁ’g plgssw{thoglk r&wQ g?s/ 83 ﬂ%mydroxsoq\lnnolmes

suppositories are, for exampl e
ob&ﬁlﬁddraad re@icel & &R Gdetﬁihlydrmswmjmei witk sodglgmborg@[quge gy give the
quid p

nponent s
P“P‘B‘Fts&s %CF?‘CdU'ﬁf“ﬁ‘?sg'@P%m%rr‘caﬁ% h&aéﬁéﬂegg%p%gl tions are
tet%?@ﬂo%oﬁlﬁﬁ)dlﬁﬁﬁﬂk abtained By(amiﬂsﬁs hydtagenhton ofdhenespgbiivegst

as. pr.ocessi ng tec d th
dl*ai»tﬁifowqqumehﬁl%@#&w cPitat AREU R LDrcou s (St EGyTP vARh was
jal1l @8scriBLIMY, R Megy6 K equb(ln &Shi (Wg:mcsmaam 1 B 49 id917 and WO
nnsyl vani.a, which i re|n by
97{7é)f7§?)e"ﬁ’é"e°hlr?‘h“élta&§ﬁ%lﬁﬁh XSH?G iy 8ﬁ? i'on can al so be
adm ni stered in sustained release fornms by using ~
known sust ai ned rel ease \Jrug delivery systens.

FOZ
Ph g (r) N\
R
MR N' \c|
\
Ph H,
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A further object of the invention is a process for the

preparation of 1,2, 3,4-tetrahydroiso- 10 quinoline
walensaessiks/es according to general formula (1).PCI/EP2005/001879

Compounds according to general formula (1) of the

present invention are prepared according to the

general sequence of reacti dhs outlined in the schenes

bel ow wherein X, R, R2 and R3 are as defined in

general fornmula (1). The conpounds obtai ned may al so

be converted into pharnaceutlcally acceptable salts

thereof in a nanner known per se. 15 As descrlbed in

Schene 1 b&he ¢ key-i di ates | ynt hesi s

of conpounds t formula ( /N

1- subst i t ufed 3, 4- d| ydr0|squ|noI|n derivati ves.

These conpounds are’ prepared either/ by cyclisation of

N- phenet hyl - propi onam d wi th POC/3 orcsby _al kyt at i on

of 1-nethyl -3, 4- di hydfSi spqui nol i nés WBI}?’E@?;

brom des. The 3, 4-di hydroissoqui ndf i nes tained are

reduced to 1, 2, 3, 4-tetrahydrqi soqui noli nes wi th sodi um

bor ohydri de to give the 20 ducts as racemc

m xtures. Enantiomerical |y Ngh

Ru(l1)-conplex (chiral catal ysg whi ch was
originally described by R Noypri et al. (J. Am Chem
Soc. 1996, 118, 4916-4917 and-Mp 97/20789). The
chiral catalyst (Ru(ll) conpléx) used is as foll ows:
Sot/ Ph (R Nu Rf NC 25 H2 W 2005/118548

PCT/ EP2005/ 001879 10 F R2bﬁnhawmwmh)l R~N~XO

or

HCOOH/NEt; 5/2
+ chiral catalyst
(enantioselective route)

Scheme 1

As illustrated in Scheme 2 and Scheme 3 below, 1,2,3,4-tetrahydroisoquinoline intermediates
according to the invention can be converted to compounds of general formula (I) following
one of the three different synthetic routes a) b) or c). In route a), the 1,2,3,4-
tetrahydroisoquinoline is alkylated with a substituted 2-bromo-acetic acid methyl ester. The

obtained ester is hydrolyzed to the corresponding acid and finally converted to the amide by



1POCI, R2 NF Rt 7FF NaBH4 (racem c route) or
HCOOH/ NEt 3 5/2 + chiral catalyst (enantioselective
WO 20052)854R2 H R~ 7FF F 5 Schene 1 As il ustr ae@mEPI005/001879
Schene 2 and Schenme 3 bel ow,
1,2, 3, 4- tetrahydr0|squ|noI|ne I nt er medi at es
accprd to the invention cdn be converted to
ACHHIGGPHPSN Feagiimey il the glepisd aming infthe pEsGngg) of »reunbins fepgent. In
rowars)e the sfaBleRNh i RERRELL by QUbRS! aa)lkﬁatloaromhe leapercmt 3234-
fhe 1,2,3,4 10 t et rahydroi soqui ol ine is al kyl ated
tewltyﬁroasoswa%lmetvuth@@ bromeoeeiamide deévativs:d et hyl ester.
The obtained ester is hydrolyzed to the correspondi ng
acid and finally conwg!teo to the am de by WO
2005/ 118548 PCT/ EP2005/ ]

1,2, 3,4- tetrahydroisoquinolfine with a
2- brono- acet am de deri vati ve
a) FFFrouteb) OO Z

route a) E route b)
O o)
_R®
Br: o e N
H
o] 0]
R3
o/ N
1) NaOH H
2) R’NH,
coupling reagent
5 Scheme 2

1,2,3,4-tetrahydroisoquinoline derivatives of general formula (I) can also be prepared in a
stereoselective manner starting from enantiomerically pure methyl (S)-(+)-mandelate following
route ¢) (cf. Scheme 3 hereinafter). By treating the ester with an alcoholic amine solution the
10 corresponding amide is obtained which can be tosylated with
p-toluenesulphonyl chloride. In a last step the tosylate is coupled with a 1,2,3,4-tetrahydro-

isoquinoline derivative to give the respective compound of general formula .
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Br @ Br NN H R2OROR | / NORL NNR3 1) NaOH
H2) RBNH2 / | coupling reagent / I \ \ X XFFFFF
wo-200518skene 2 1, 2, 3, 4-tetrahydroi soqui nol i ne PCT/EP2005/001879

derivatives of general formula (I) can also be
prepared in a stereoselecthge manner starting from
enantionerically pure nethyl™(S)-(+)-nmandel gte
following route c) (qf. Scheme 3 hereinaftqr). By
Hor. é:t%%eg t hifest e aal cofibl i c aﬁ?%e‘/j‘LJ '%@on
t 10 corresﬁondi ngl amle i s obt alned whilch gan be
tosyl ated with p-tothuenesul phonyl chlorid® In a |ast
step the tosylate is coupled with a
1,2,3,4-tetrahydro- isoquinoline derivative
the respective conpound of general formula
2005/ 118548 PCT/ EP2005/ 001879 12 O O HOB/
R3NH2 HO/,,, .,R3 TsCl TsO»4/, NR3 |1 N Ph H
R2 NH RX CF3 R2

Scheme 3

The 1,2,3,4-tetrahydroisoquinoline derivatives exemplified in this invention may be prepared
from readily available starting materials using the following general methods and procedures. It
will be appreciated that where typical or preferred experimental conditions (i.e., reaction
temperatures, time, moles of reagents, solvents, etc.) are given, other experimental conditions
can also be used unless otherwise stated. Optimum reaction conditions may vary with the
particular reactants or solvents used, but such conditions can be determined by one skilled in the

art using routine optimisation procedures.

Experimental section:

Abbreviations:

aq. aqueous
atm atmosphere
BSA Bovine Serum Albumine
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O RLNNRs H X CF3 Schene 3 The
1, 2, 3,4-tetrahydroi soqui noli ne derivatives exenplified
WO m00shiss48 nventi on may be prepared 5 from reapld1/gP2005/001879
avai |l abl e starting materials using the foll ow ng
general nethods and procedures. It wll be
Pz(gpreci ated that where typi dal or preferred
CiQQperi ment al @orrss Hawpier Qvane. | reaction tenperatures,
d time, noles ghf§agents, solvents, etc.) are given,
ot her experinmental conditions can also be used unless
@¥herwi se st Rigdoropsthiapuim r eacti on conditions may vary

Db the parpiiseplopylcthg@mirant s or sol vents used, but
such conditiqgns can be determ pned by one skilled in

DMAE 10 art ISNYMEBNtH-ARIGBY 9% at i on procedur es.
pNtrper i ment al SigetHy@ormandNMOr evi ati ons:  ag. aqueous

at nosphere. 1 SA Bovi ne Serum Al bum ne WO
D‘%@s/ 118548 ﬁ@ﬁ‘ﬁ%ﬁ%@%’?‘ 1879 13 CHO Chinese Hanster
EAvary d Day( shthyllX#ét®r chl or onet hane DI PEA
| i sopropyl ethylam ne 5 .DVAP &
E‘% N ol et hy| - AOae A ARy D e arRediiife, - o de
ESDMSO Di et hy| Eedifonsipchy  EA Et hyl acetate EDC
FC:IS-(S- D net hyllp\eggl%gﬂrsglpu){nl ) - 3-et hyl carbodi i m de

FLIPR Fluorescent Imaging Plate Reader

h hour

HBSS Hank’s Balanced Salt Solution

HEPES 4-(2-Hydroxyethyl)-piperazine-1-ethanesulfonic acid

HOBt Hydroxybenzotriazol

HPLC o High Performance Liquid Chromatography

Hex Hexane

HV High Vacuum conditions

LC Liquid Chromatography

LDA Lithium diisopropylamide

MeOH Methanol

min minutes

MS Mass Spectroscopy

p.o. per os

prep. preparative

PyBOP Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium-
hexafluorophosphate

R¢ Retention front

RT Room temperature

rt retention time

sat. saturated

tlc thin layer chromatography

THF Tetrahydrofuran
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10 ES El ectron Spray FCS Fetal Calf Serum FLIPR

Fl uorescent I maging Pl ate Reader h hour HBSS Hank's
w®adoancssas Sal t Sol ution 15 HEPES PCT/EP2005/001879

4- (2- Hydr oxyet hyl ) - pi per azi ne-1| - et hanesul foni c aci d

HOBt Hydr oxybenzotriazol HPLC Hi gh Performance Liquid

Chr omat ogr aphy Hex Hexane Hi gh Vacuum conditi ons

Y Li qui d Chromat ography LDA Lithium
di i sopropyl am de MeOH Methanol mn minutes MS Mass

ThHe[Fedwing eamples 2usfatd thePpedpaRSioPsBfharnicepaically actvPydsiFdunds of
Benzotri azol e_lt;%lt -oxy-tris-pyrrolidino-phosphoni um
the, Byetion SHo Al it ff seoe¢ Hi5T°bn front 30 RT Room

tenperature rt retention tine sat. saturated tic
All Rinfpefady@rare iedrmteagr aphy THE Tetrahydrofuran 35 WO
2005/ 118548 PCT/ EP2005/ 001879 14 Chem stry

All analytical and preparative HPLC investigations on non-chiral phases are performed using
RP-C18 based columns. Analytical HPLC investigations are performed on two different
instruments with cycle-times of ~2.5 min and ~3.5 min respectively. For HPLC separations
on chiral phases a Chiralcel OD column from Daicel Chemical Industries is used. Compounds
are characterized by '"H-NMR (300MHz) or >’C-NMR (75MHz) (Varian Oxford; chemical
shifts are given in ppm relative to the solvent used; multiplicities: s = singlet, d = doublet, t =
triplet; q = quartet, m = multiplet, b = broad, coupling constants are given in Hz); by LC-MS,
rt is given in min; by TLC (TLC-plates from Merck, Silica gel 60 Fzsq); or by melting point.

A. Synthesis of propionic acid derivatives:

1. Synthesis of 3-(6-trifluoromethyl-pyridin-3-yl)-propionic acid:

1.1 Synthesis of 3-(6-trifluoromethyl-pyridin-3-yl)-acrylic acid methyl ester:

A solution of 6-trifluoromethyl-pyridine-3-carbaldehyde (570 mg) in DCM (1.0 mL) is added
to a solution of (triphenyl-}»5 -phosphanylidene)-acetic acid methyl ester (990 mg) in DCM
(2.5 ml). The mixture is stirred under nitrogen at reflux for 20h and concentrated in vacuo.
The residue is purified by flash chromatography (EA/heptane 3/7) to give the desired
unsaturated ester as a white solid.

'H-NMR (300MHz, CDCl5): & =3.85 (s, 3H), 6.59 (d, J = 16.2 Hz, 1H), 7.70 (d, ] = 16.2 Hz,
1H), 7.71 (d, J = 8.1 Hz, 1H), 7.98 (dd, J = 8.1 Hz, ] = 2.1 Hz, 1H), 8.84 (bs, 1H).

1.2 Synthesis of 3-(6-trifluoromethyl-pyridin-3-yl)-propionic acid methyl ester:
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The follow ng exanples illustrate the preparation of
phar macol ogi cal |y active conpounds of the invention
whodosdesseot at all [imt the scope thereof. Al PCI/EP2005/001879
tenperatures are stated in C. 5 Al analytical and
preparative HPLC investigations on non-chiral phases
are perforned using RP-C 18’ based col ums. Anal yti cal
HPLC i nvesti gations are performed on 4 wo di fferent
instruments with cycle-tinmes of -2.5mMn and -3.5 mn
respectively. For HPLC s tiofis n chiral phases a
Chiral cel OD col um¥ [ Chemaal Industries is
used. Compounds arerchar erized b@/ "H NVR (300MHz)
or 13C-NWR (75MHz) (Varian Oxford; chemical 10 shifts
are given in ppmrelative to the sol vent used,
A solition of B« 6-trifiwronsethyl-pymdjh-8ty))-atreticdoidohahy! este=(720 mg) in
.ol et = o [ b = broa
mellah Glom ) S uPUANL B pyCY TR dab ) B0 sl uRliqByarogen ¢
atmggispleane (~1 bai)rat RB\orT0& ThELs@pehsadreis filteredthivbughlCelisi dnid cancentrated
. 0. 4): or.hy. .neltin gint.. A Synthesis of
n %?g%?’o%%u%‘%%kﬁ°8‘°aé’ra¥‘\‘/’ae t|e§/aessa:%°%Etuleis.01 nt hesi s of
‘H?MK-h(BOQMHxJ ;omﬂqe)t By 2-49yt, i € 74 Bz,Y0H); R0DQAj bAT.G Hrc2ME), 3568 1s,
ynt hesis o
3HB7(6)-dr § T V-8 dtzo b8, Ayl (b ¥ = InHB-1§1)) 8. 2% (bgl iHD. aci d net hyl
ester: O F F,. F N20 A solution of
6-trifluoromethyl-pyridine-3-carbal dehyde (570 ng) in
DCM (1.0 nL) is added to a solution of
i (éri henyl - X5- phosphanyl i dene) -aceti c aci d net hyl
Sednthesis 98 8- (brgyilyorprpstil-pysdin:3pilyproiqaicgeidt ure i s
stirred under nitrogen at reflux for 20h and
concentrated in vacuo. The residue i® purified by
flash chromat ograp‘py (EA/ heptane 3/ 7)/to give the :
desired wunsaturated esfer \as a ite, solid. 25 ' H NWR

(300MHz, CDC13): F B (d, J = 16.2
Hz, 1H), 7.70 (d, ., I H, 7.71 (d, J =8.1
Hz, | H, 7.98 (dd, J =8.1 H, J =2.1 H, IH, 8.84

(bs, | H. 1.2 Synthesis of |
LitRufatrytifok fdk wunonRirdly (330 ¥id) & dad&t ilohe pér@iph @Y 1udieh df 3-(6-

Jret hyl ester.: 2005/.118548 PCT/ EP2005/001879 15
tri uoron}/ethy?-pyr?c[in-3%-propionic aci methygster (g 10 mg) in a mixture of T%F (15
mL) and water (5 mL). The mixture is stirred for 20h at RT. DCM and aqueous HCI (1.0 M)
are added, the layers are separated and the aqueous layer is extracted twice with DCM. The

combined organic extracts are dried over MgSOy4 and concentrated in vacuo to give the

desired propionic acid as a beige solid.
'H-NMR (300MHz, CDCls): 6 =2.75 (t, J = 7.4 Hz, 2H), 3.06 (t, ] = 7.4 Hz, 2H), 7.62 (d, ] =
8.1 Hz, 1H), 7.73 (bd, J = 8.1 Hz, 1H), 8.62 (bs, 1H).

B. Synthesis of 2-bromo-acetamide derivatives:

1. Synthesis of 2-bromo-N-methyl-2-phenyl-acetamide:

1.1. Synthesis of N-hydroxy-N-methyl-2-phenyl-acetamide: -
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F N A solution of

3-(6-trifluoronethyl-pyridin-3-yl)-acrylic acid nethyl
we@sien1gs#$20 nmg) in 5 nmethanol (5.0 nlL) is tr et BEP2WDE/6D1879

Pd/ C (10% 240 ng) and stirred under a hydrogen

at nosphere (-1 bar) at RT for 20h. The suspension is

filtered through Celite and ?:oncentrated in vacuo to

gi ve the propionic acidaster @s a colorless oil.

"H NMR (300MHz, CDCL13j = 2.9 (t, J =7.4 Hz, 2H),
3.05 (t, J = 7.4 He, \ ~ 3H), 7.60 (d, J =
7.8 Hz, 1H), 7.71 (bd, J = 8.1 H?, 1H), 8.58 (bs, 1H).
10 1.3. Synthesis of 3 -(6-trifloaronethyl-pyridin-3

-yl)-prop ionic acid: O F OH F N 15 Lithium
hydr oxi de nonohydrate (330 ng) is added in one portion
At 0% phepplraseiybehlafide31 [.BmLY s a‘dki@ctxtromeisqycb a pojutiagi o N3methyl-

hyer)%é)larﬁ) he R}gdrcﬁ}hli& tda g’7 Q?Tgfang){r th z%n?me ESg]mgjt);nﬂ)Dﬁql\q ( I[])f éfter

stirrigg §irio0 menl a fair aq@edus AaHRD; sBIGhbrain dddeguthe Uy cis@le s(eﬁar@teMnd the
are added, the |layers are separated and the aqueous,

3qYeqyRlAY S & IRastedvaee With REMARK#0 Ok Theeolventsias rﬁ@&ved in vacuo

andth@ &RjdGe BPukifiEd By ﬂz[sﬁ cﬂ,rohﬁfégfaw (VORGP NA ) 6PRcE e liadiRd V-
in vacuo to give t desired propionic acrd as a

hydsexygeeeaptidecs a'CHlor\lml(qs@om CDC13): 6 = 2.75 (t, J =

Ll 2o @, figByltpsd. 5 74 e, 2W. 762 (4, )

7.°73 J=81H, 1H, 862 (bs, |

H). B Synt heS|s of 2 brorm acetam de derivatives: 1.
Synt hesi s of 2-brono-N-neth phenyl-acetam de: 25 1.1.
Synt hesi s of N-hydroxy-N net hyl - 2- phenyl - acet am de: WO

1.2280fedit 3B ABrdmtel ViR DL gHeA 40etarifdle CUN | OH At 0C
phenyl -acetyl chloride (11.2 m_) I's added drop wise to
a solution of N nethyl- o '

Br 7

At 0°C triethylamine (5.49 mL) is added to a solution of N-hydroxy-N-methyl-2-phenyl-
acetamide (6.5 g) in DCM (200 mL). The mixture is treated drop wise with a solution of
methanesulfonyl chloride (3.21 mL) in DCM (60 mL). After 2 h water

(150 mL) is added, the layers are separated and the aqueous layer is extracted twice with EA
(2x100 mL). The organic extracts are combined and concentrated in vacuo to give the crude

mesylate as a pale yellow oil.

The mesylate is dissolved in acetonitrile (200 mL). Lithium bromide (15.3 g) is added and the
reaction mixture is treated with ultrasound for 5 min. After addition of diisopropyl-ethylamine
(6.78 mL) the mixture is again treated with ultrasound for 5 min and stirred for additional 60
min at room temperature. Water (150 mL) and ethyl acetate (200 mL) are added, the layers
are separated and the aqueous layer is extracted twice with ethyl acetate (2x200 mL). The

combined organic extracts are concentrated in vacuo and purified by flash chromatography
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hydr oxyl am ne hydrochloride (7.07 g) and triethylam ne
(59 nL) in DCM (300 nL). After 5 stirring for 90 mn a
W@ ados/1ss5eeous NaHCO3 sol ution is added, the | apeT/EPBN®001879
separated and the aqueous |layer is extracted tw ce
with DCM (2x200 ni). The solyents are renpoved in vacuo
and the residue is purified ]lay flash chromat ogr aphy
(ef@wwasfhﬁhténq% 3) tOtgtye dhevdssiradedrenaide pssywhite solid.
L@W%WO"?‘S?%@@Q ap @golorliess liquid. LGCM rt =
.63 mn, 166 ( 1, ES+§ 10 1. 2 Synt heS|s of
brorm N-me yl - 2- phenyl - acet am
C /&ynﬁes-f ef @!‘WF érﬁ“H@“IG sﬂzléshlnythr/@aﬂaaw'-t)bﬂal §tﬂﬂutl ieifﬁr
of N hydroxy- N-net hyl - 2- phenyl acetam de (6.5 g) in
1. BXathdsRQF ($1L)-hy dFohe - Mimeinyil-2-phényl-b&tdngide:dr op wi se with a
sol ution of nethanesulfonyl chloride (3.21 nlL) in DCM
(60 m.). After 2 h water (150 nmL) is added, the |l ayers
are separated and the aqueoug layer is extracted twce
with EA (2x100 ni). Thq_ld; Qi c extracts are conbined
and concentrated in vacuo to glee the crude 20
nesyl ate as a pale yellow gil. " The nesyl ate is
di ssolved in acetonitril O mL). Lithium brom de
(15.3 g) is added and th action mxture is treated
with ultrasound for 5 mn. After addition of
dii sopropyl-ethylamne (6.78 nL) the mixture is again
Mé&@?@ﬁﬁﬂ%%@&llﬂe%ﬁﬁig#nd?sgélgecl 1% angoﬂm?n %f ﬂe\ﬂgﬁaﬁqné errSetharSol (230
mBro &) hyl kee at RT dor{ RO mvkHer mraoradﬁmdhylammel nay@ﬂ@nczle(lo mL, 2.0

rsteqxﬁg(f %ﬁxﬁrﬁd@é)ﬁgqgletf?%a %r? ﬁ,?ljsn rln%lanol ég() n;gxlf% gg%fgaatgﬁé&&le day

latex tArf@Eicﬁhtﬁihel Xanhe il vemtsele temovabnu vaando ive it dedirddymandelamide

flash chro t ogr 05 8548 . PCT./ EP2005/ 001879
asf?le(yéltlmfryﬁ ‘glfgf‘ﬂ%ﬂ%ﬁgﬁ‘@q'ﬁ '3*1‘%?661’& t\E/Jcélt 'Pfe desired
LauvEYirnde0 85 man, Woé pa+sasl. LC-MS: rt = 0.75 nin, 228

(M1, ESH+). C. Synt hesi s of toluene-4-sulfonic acid

(S) - net hyl car banoyl - phenyl - net hyl ester:

2. Synthesis of toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyl-methyl ester:

TsO/,h' P

Iz

At RT DIPEA (2.74 mL) and DMAP (145 mg) are added to a solution of (S)-2-hydroxy-N-
methyl-2-phenyl-acetamide (2.4 g) in DCM (50 mL). The mixture is treated portionwise with
p-toluenesulfony! chloride (2.75 g) and kept for 2 h at RT. The solvent is removed in vacuo

and the residue is dissolved in ethyl acetate. The solution is washed twice with sat. NaHCO;
solution and once with brine, the solvents are removed in vacuo and the residue is
recrystallized from ethyl acetate/zert. -butylmethylether to give the tosylate as white crystals.
LC-MS: rt = 0.93 min, 320 (M+1, ES+).
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1. Synthesis of
(S) - 2- hydr oxy- N- net hyl - 2- phenyl -acetam de: 5 0 HJ]j,

woh005t1is3a8 Met hyl (S)-(+)-nmandel ate (17 g) i s PUCHEPIWEEM1879

in a solution of methylam ne in nmethanol (230 ni, 2.0
M and kept at RT for | ther portion of

d. Ao

1 t,hanol ( 2.,0.10 s added. A
D B AT (R S 2B A Ry ReW Rkt imBuRE beizens
sWjonamided@atdlysthyrechayor)l ater. After additional 24 h the
solvents are renoved in vacuo to give the desired
mandel am de as pale yellow crystals, which are used
wi t hout further puri rt = 0.52 mn,
166 (M+l, ES+). 15 ol uene-4-sul fonic
acid (S)-nethyl carba hyl ester: O
TsQ,,. N H At RT DLREAY2. ¢4 nl) and DVAP (145 ny)
are added to a sol ut Of N8} - 2- hydr oxy- N- 20
met hyl - 2- phenyl - acet de (2.4 g) in DCM (50 nL). The
m xture is treated portionwi se with p-tol uenesul f onyl
chloride (2.75 g) and kept for 2 h at RT. The sol vent
' [ : n e .l 85qd i i Ssol ved i .
AL FEUAEH of BeBRHC AR chRRnd BTl e K105 1 gdlrop wise
toMashi§pEBsiors afl (UR) 2R)- lahdipbergd-etharichl , Didiaméne B10€ g¥ aliivapndysyleatiydamine

Y Bt S BB R W gL ED AR b B
mLpAfteaBle water (300 i) ahy sthll a8etate 20k )Mre added,xhdlaP3s afe Bgparated
R s 155 V2. 20248, B ERO0RH0AT orncMEiens e
rei’r}.o(/édl.ﬁ,vaabo-afﬁd e rediduk, i2 putifiel @0 pleparating PIA éhromhtopiapliyh b
re;n%%] t % c?r}ni(?c’ zli'lcli t?ng %gtiai(:rilgd gr%%ﬁc?lisy es)’(%ra t(gde vgltul-{ ?a%rl’za:ﬂcc&;ggldtiomg%yl
acetate to give the mono-sulfonamide as a white élol.ic'l. - |

LC-MS: rt = 0.82 min, 395 (M+1, ES+).

E. Synthesis of phenylethylamides (general procedure):

A solution of the respective phenylethylamine (110 minol) in toluene (350 mL) is treated with
the respective propionic acid derivative (110 mmol), refluxed for 90h in the presence of a
Dean-Stark trap and cooled slowly to RT. The precipitate is filtered off and dried under

vacuum to give the desired amide.

1. Synthesis of N-[2-(3,4-dimethoxy-phenyl)-ethyl]-3-(4-trifluoromethyl-phenyl)-

propionamide:



5 At 0C a solution of nesitylenesul fonyl chloride
(3.09 g) in THE (150 mM) is added drop wise to a
wempamssion of (1R 2R)-1, 2-di phenyl - et hane- 1, PeOEP2OIHEN1879
(3.00 g), diisopropylethylamne (3.87 nL) and
potassiun1carbonate (3.12 g) in a mxture of THE (120
and DVF (30 ni). After '$h water (300 ni) and
Tbéft eroae%tsafe@m@é@m rggtjonzf @, 4&&@1@@%%@%%%&@%?@ 4-(tri-
ﬂu%?(p@@rﬂ%tlpgyd;&,@ﬁg"ggm aqueous | ayer is extracted three
times with ethyl acetate (3x300 nL). The solvents are

LG-dpved0.Phmimdsd(Mhl BStig residue is purified by
preparative HPLC chromat ography. To renove the formc
acid the obtained product is extracted with sat.
NaHCCB solution/ethyl acetate to give the

no-sul f onam de a white solid -M5:. rt. = Q.8

2. §yrﬁhes§g§‘ 1\( [@F_@ 4- @yox&@e@l)g@lﬁ{]ﬁe@rtgﬁzbqrometlilyl-pyn%m-g-yl)-

proigvli@t: hyl am des (general procedure): A solution of
the respective phenylethylamne (110 nmml) in tol uene
(350 nmL) is treated with the respective propionic
acid derivative (11 asl. for 90h in the
presence of a Dean-Sfark™tra d cool ed slowy to
RT. The precipitate i ed_ek{ and dried under
vacuumto give the des 2 1. Synthesis of
N-[ 2- (3, 4- di met hoxy- phe I)-ethyl] 3-(4-trifluoronethy
| - phenyl)- propionamgg:* OI \ / | FF \O/ HNO
WD 2005/ 118548 PCT/ EP2Q02~001879 19 This conpound is
prepared by reaction of 13, 4-di net hoxyphenyl et hyl am ne
and 4-(tri- fluoroneth - hydroci nnam ¢ acid. LC Ms:
rt = 0.97 min, 382 (Mf1f ES+). 5 2. Synthesis of
N-[2-(3,4-d
i met hoxy- phenyl )-ethyl]-3-(6-trifluoronethyl-pyridin-3

This/¢ompopndisipeapared the reabtion of 3,4-dimethoxyphenylethylamine and 3-(6-

trifluoromethyl-pyridin-3-yl)-propionic acid.
LC-MS: rt = 0.88 min, 383 (M+1, ES+).

F. Synthesis of 3,4-dihydroisoquinoline derivatives via amide-cyclisation (general

procedure):
Phosphorus oxychloride (123 mmol) is added to a suspension of the respective amide (55.3

mmol) in acetonitrile (300 mL). The mixture is refluxed for 90 min and the solvents are
removed in vacuo. Methanol (100 mL) is added and evaporated again. The obtained product
is recrystallized from dioxane or dioxane/ethanol. After filtration the obtained hydrochloride
salt is converted to the free base by addition of saturated aqueous NaHCO; solution and
extraction with dichloromethane. The solvents are removed in vacuo to give the respective

dihydroisoquinoline.

1. Synthesis of 6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydroiso-

quinoline:
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ONO- I ~O NFF F 10 This conmpound is prepared
by reaction of 3,4-dinmethoxyphenylethylanm ne and 3-(6
WO 2005fii85a8 orret hyl -pyridin-3 -yl)-prop ionic acPCI/EP2005/001879
LC-MS: rt 0.88 mn, 383 (Mtl, ES+). F. Synthesis of
3,4-dihydroisoquino|ine derg‘atives Vi a
am de-cycl i sation (genergl °“procedure): 15 Phosphorus
oxychl oride (123 mmol ) 4s™&ddgd T a suspension of the
respective am de (55.3  hph (n.racetonitrile (300
m.). The mixture is reflfixed fof 90 nin and the
solvents are renoved in vacug~ Methanol (100 nmL) is
added and evaporated again. The obtained product is
recrystallized from di oxane r di oxane/ et hanol . After
filtration the obtained hydriQchloride salt is
converted to the free base by[addition of saturated
aqueous NaHCOB sol ution andF2¢—éxtraction with
di chl oronet hane. The sol ventsFare renoved in vacuo to

Th %Ifc\ér%pglpn% 1£ Srsé}eggé ll))y gychsaltllgr)l/ gtr ]9 I[2S ?3%J Id&oeltlllogg phenyl)sey hyHP? %41 S
mf@o?orﬁét t ropidndnfidd.r i f 1 uor onet hyl - phenyl') -et hyl ] -3
4- di hmggﬁgggzﬁqglnollne WO 2005/ 118548

LcﬁéﬁlEP?UWQP@@@@V@*”2§S+h110 ON FF F This conpound

is prepared by cyclisation of
2. Nsprihésks 4ofli BELARXHoBRERA6) trifLbsnkthet-pykidin-3-y1)-ethyl]- 3 4-dihydro-

trifluoronethyl -phenyl)-propionam de. LC-MsS: rt = 0.81
isofpiRolings4 (Mr1, ES+). 5 2. Synthesis of

6, 7-di met hoxy-1-[2-(6-trifluoronethyl-pyridin-3-yl)-et

hyl ] - 3, 4- di hydr o- _0

~N
o

This compound is prepared by cyclisation of N-[2-(3,4-dimethoxy-phenyl)-ethyl]-3-(6-
trifluoromethyl-pyridin-3-yl)-propionamide.
LC-MS: rt = 0.73 min, 365 (M+1, ES+)

G. Synthesis of 1,2,3,4-tetrahydroisoquinolines:

1. Synthesis of 1,2.3.4-tetrahydroisoquinolines via Bischler-Napieralski-reaction (general

procedure):

To a suspension of the respective amide (44.8 mmol) in acetonitrile (500 mL) is added
phosphorus oxychloride (224 mmol). The mixture is heated to reflux for 2h and the solvent is
removed in vacuo. The resulting oil is taken up in either toluene or MeOH (20 mL),

evaporated to dryness, dissolved in MeOH (200 mL) and cooled to 0°C. NaBH, (135 mmol)
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i soqui noline: 1-1o 7FF O F 10 This conpound is

prepared by cyclisation of
WORRA (B4s1- di met hoxy- phenyl ) -et hyl ] - 3- (6- PCT/EP2005/001879

trifluoronethyl-pyridin-3-yl)-propionanmde. LCM: rt

= 0.73 mn, 365 (Mtl, ES+) G Synthesis of

1,2,3,4-tetrahydroisoquinoI?hes: 1. Synthesis of 1 2 3 |
is aﬂd@@tnrsgwymomog@w theyTep¢tiog mixtyre is stirred for 2h. The solvent is removed in
vaBloSER| (860 %Pérﬁr@tél@({?r BB ed, IRNGYA are Js%‘;a QAR WeBlicous

To a suspension of the respective amde (44.8 mmol) in
layge istewtnactad; thige (imEOWith EAi(8x2408 ardd. Thsiee sy gegapie pEictraree

I The. m.xt | { 41 g

cop el shouo il g 1 e b s RS
mikt@akesywhiph am peiifidtidyy drgtaligratoroef thaddrqchPride yalt from isopropanol.

evaporated to dryness, dissolved in MeOH (200 nL) and

S S R et RS T

tettahpdrosegtinabine:mi xt ure is stirred for 2h. The solvent is
renoved in vacuo, EA/QﬁOO ) and water (400 nlL) are
added, the layers are”sep¥ €d gnd t he aqueous | ayer
is extracted three tines ANH3X200 L) . The
conmbi ned organi c extrat®s afe Jconcentrated in vacuo
to give the follow ng 1, 2, 3, 4-te{ra-hydroi soqui nol i nes
as racemc 5 mxtures, which are |purified by

crystallization of the hydrochl gFgde salt from
i sopropanol. 1.1. Synthesis of O
rac- 6, 7-di met hoxy-1-[2-(4-triflwogonet hyl - phenyl ) - et hy
11-1,2,3,4- tetrahydroisoquinoline: / NH Ol \ F F
F This conmpound is prepared by g€agtion of
N-[ 2- (3, 4-di net hoxy- phenyl)-ethylf-3-(4- 10
trifluoronethyl-phenyl)-propi onam de.
This compound is prepgred %y rea%:/tio)n or%N—ﬁ-@,4-dimet%oxy—phenyl)~ethyl]-3-(4—

trifluoromethyl-phenyl)-propionamide.
LC-MS: rt=0.85 min, 366 (M+1, ES+).

1.2.  Synthesis  of 6,7-dimethoxy-1—[2-(6-triﬂuoromethy1-pyridin-3-yl)—ethyl]—l,2,3,4-

tetrahydroisoquinoline:

~ NH

This compound is prepared by reaction of N-[2-(3,4-dimethoxy-phenyl)-ethyl]-3-(6-
trifluoromethyl-pyridin-3-yl)-propionamide.
LC-MS: rt = 0.73 min, 367 (M+1, ES+).
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LCGMS: rt = 0.85 mn, 366 (Mtl, ES+). 1.2. Synthesis
of
WO 2005018588 hoxy-| -[ 2- (6-trifluoromnethyl-pyridi nPGrEPI0S001879
hyl]-1,2,3,4- tetrahydroisoquinoline: /0 IF 15 F F
Thi s conpound is prepared by reaction of

préceduréP m n, 367 (I\/H ES+) WO 2005/ 118548
PCT/ EP2005/ 001879 22 2. Synthesis of
1,2, 3, 4- tetraq%gr0|ag U|no ines v

D‘ﬁ?}&?"o@éﬁﬁ‘ﬁ?f‘d 1mE)rr g‘gdlmng§ 1S addéacp to a solutlon of N-((IR,2R)-

z&ﬂqmllozraxpﬁdaypémsaylgﬁrwlhﬁ Ibehdehd-JuifbniBide ( 0. @Q0MOhnol)S  and
to a solution of N((IR 2R

trighRG (0 B0 MR hBAPFOBITIS 130 LA Bie(TF e nytiBeh s b A §1°C and
adiQNBH sGRitibPotiBe F@ggéc}lvéiﬁﬁ;;lydr&sﬁ'uir%hh‘é/ {2810 Mof) Gh 8ChiBFRIedhane (30

in acetonitril m xture is stirred for
mi), Ady azse@pamnﬁwe@f fopmis asish andi BisthyRminee(5 % sife@l) iseadded (gas
evgl'ut]éﬁﬁr RESSHLRO] LR eaﬁ](xaj?bs %aﬁ@@ Jsoluflod t'ﬁ)hln%)oigﬁﬂ&ar@ the3fhrk red
An azeotropic nixture form ¢ acid
sotunbleﬂhny ledsaee s(eﬁar&tzd XHe a‘du):ous $ayad1d edre(cg:dSwncemdthG:Mm;xzoo mL)
Afger 90 Q% sat . agueous g %; n% ived
anflghé Formtingd, refiu® Farac B8 CoePATEOT VMG | VIS fog i thssolved in
1s@e¢paﬁca mi)m nilend Geeedisith ayﬁﬁtldrﬁofﬂ@lmﬁ&bﬁdpdm (56 M, MJ]mL) The

DCM ( 0 and the conbi ned o an| extract.

obfE s INOBREIRER o T VR HG PR odP QU & O, SLSORGHE | 23

teti‘a‘h?«ﬁ’lf)ﬂ@@.nﬂilm@ Lﬁ&phigh)enamnteneak@es m ﬂaemsai bbt ichifal HPLC. The
|soFro pan

hyﬁva\ﬂee@ﬂ et g §&'IVF“F‘§ tP eH\ﬂyng%maFezetH tezs"@ﬁt% Wﬁg sat. NaHCO;
[
so[uﬁ&?/?%flloyo?ne%ha%g:( gl"eh;ésabgaoglsté g{ﬂf&?ﬂ&hgﬁ gﬁfh@ ‘P‘%’] F%ltgllv %Euca 195‘551gned in
anhipgly Getht ditdrateres(l Ueinatseohvidgit, &d Foghigusbi, {T: Besrivadh won J. Am
ext NaHCO3 15
C%e[LﬁI%%ﬁg}C Igyiﬁgghane The absol ute configuration
of the respective product is assigned in analogéﬁyo

2.1 Puentheisis of AtSIH6e7-dinethigeyrit 3(-trifluoogjettiyl-pleny Peedill

tm§gxé§§§§§@#m-_1N%§ﬁ[késfg ﬁ?] Chem Soc. 1996, 118,

(1S)-6, 7-di net hoxy-1 -[2-(4- trlfluoronethyl phenyl ) -eth
yl]-1,2,3,4- tetrahydroersegs

This compound is prepared by transfer hydrogenation of 6,7-dimethoxy-1-[2-(4-
trifluoromethyl-phenyl)-ethyl]-3,4-dihydroisoquinoline.

LC-MS: rt = 0.80 min, 366 (M+1, ES+).

chiral HPLC: rt = 12.0 min (hexane/ethanol 9/1; enantiomer: rt = 17.1 min).
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20 NH O +r F F F This conmpound is prepared by
transfer hydrogenati on of 6, 7-di methoxy-I1-[2-(4-
wo pooshussaonet hyl - phenyl ) - et hyl ] - 3, 4- di hydr oi sopi/ERL00HE01879
LC-Ms: rt = 0.80 min, 366 (Mtl, ES+). 25 chiral
HPLC rt = 12.0 m n (hexane/ethanol 9/1; enantioner:

= 1 mn). WO 2005/ 118548 PCT/ EP2005/ 001879 23
2. 22 %mgvzﬁxf; heki (SISM 7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-yl)-ethyl]-1,2,3,4-

tﬂ&£§&0§®z”gmggthoxy 1-[2-(6-trifluoronmethyl-pyridin-3-y
1 ,3,4- tetrahydroisoquinoline: IXITINH\ N
F F F 5 Thls conpound is prepared by transfer
hydr ogenati on of 6, 7- difet \ [2-(6-trifluoro-
met hyl - pyri di n-3-yl) - et hyl hydr oi soqui nol i ne.
LC-Ms: rt = 0.73 mn, ) §+) chiral HPLC rt
= 10.9 mn (hexane/ethanol 4/1,2 enantioner: rt = 24.4
mn). 3. Synthesis of 1 2 3 4ftetrahydroi soqui nolines
via al kyl ation of 1-nethyl-3,4-di hydro- 10
i soqui nolines (general procfgdunfe): At O0C a solution of
n-BuLi in hexane (1.6M 0.63Wml) is added drop w se
to a m xture of F
6, 7- di met hoxy- | - net hyl - 3, 4- dtyydr oi soqui noline (0.50
nol ) and diisopropylamne (0.63 mml) in THE (1.0
Thi¥lebmpdii@ i§ ﬁ@ﬁérd:dlf}/ tn¥tethiyRirdgenstioh lof 6.d-dihethxyF Dy 2-16atridinoro-
added at 0C to a solution of the respective benzyl

mel bRy TifHn- @O’I)S@h%f‘)d‘hyﬁmﬁqg“‘(‘ﬁ“@ m.). The solution is
Lclﬁss;tl_rdgqnfnogml(Mﬂv\@snpd up to RT and diluted wth

chiral HP&C = 1 .9 min (hexane/ethanol 4/1; enantiomer: rt = 24.4 min).

3. Synthesis of 1,2,3.4-tetrahydroisoquinolines via alkylation of 1-methyi-3.4-dihydro-

isoquinolines (general procedure):

At 0°C a solution of n-BuLi in hexane (1.6M, 0.63 mmol) is added drop wise to a mixture of
6,7-dimethoxy-1-methyl-3,4-dihydroisoquinoline (0.50 mmol) and diisopropylamine (0.63
mmol) in THF (1.0 mL). The reaction mixture is stirred at RT for 1h and added at 0°Ctoa
solution of the respective benzy! bromide (0.50 mmol) in THF (1.0 mL). The solution is
stirred for 1h, warmed up to RT and diluted with DCM (3.0 mL).

In a second flask dichloro(p-cymene)ruthenium (II) dimer (0.15 mmol) is added to a solution
of N-((1R,2R)-2-amino-1 ,2-diphenyl-ethyl)-2,4,6-trimethyl-benzene-sulfonamide (0.30
mmol) and triethylamine (0.60 mmol) in acetonitrile (3.3 mL). The mixture is stirred for 1h at
80°C. A portion of this solution (0.10 mL) is added to the solution of the respective
dihydroisoquinoline (described above). An azeotropic mixture of formic acid and
triethylamine (5:2, 0.3 mL) is added (gas evolution). After 2d the mixture is concentrated in

vacuo and purified by prep. HPLC to give the respective 1,2,3,4-tetra-hydroisoquinoline.

The enantiomeric excess is determined by chiral HPLC.
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In a second flask dichloro(p-cynene)ruthenium (I1)
dinmer (0.15 mmol) is added to a solution of
WORGOSARSZR) - 2- am no- 1, 2-di phenyl - et hyl) - 2, 4, 6-p€T/RB100YD01879
- benzene-sul fonam de (0.30 mol) and triethyl am ne
(0.60 mmol ) in acetonitrile §3.3 m.). The m xture is
stirred for Ih at 80C. A pdftion of this solution
The@bsaduterEgntiggratieelthe wwsperévesqupdyet is assigmed figanplogy icthe ligrature
2 [ 0
O e AU T IR YRGB S (Bl s 108 118
49164217)0. 3 nL) is added (gas evolution). After 2d the
m xture is concentrated in vacuo and purified by
3.Prsgﬂthe¢ﬂf% $)%, Bl drs- 1r[§%@%§f‘ido\‘&nethyl -phenyl)-cthyl]-1,2,3,4-
1, 4-t et ra- hydr ol soqui nol i ne. enanti omeri c
tetephpdrosoqunalister mi ned by chiral HPLC. V\D 2005/ 118548
PCT/ EP2005/ 001879 24 The absol ute configuration of
the respective product jos assigped in analogy to the
literature (N Uenatsu, i, S. Hashiguchi, T.
I kariya, R Noyori, J..A . -NGoc. 1996, 118,
4916-4917). 3.1. Synt he§| S of
S)-6, 7-di met hoxy-1-[2-(4-trifluoxonethyl -phenyl) - et hyl
1-1,2,3,4- 5 tetrahydroi soquinolilne: / NH OF F F
Thi s conmpound is prepared by alKykati on of
6, 7- di met hoxy-1| -net hyl -3, 4-di h la so- quinoline-with
1- brononet hyl - 4-trifl uoronet hyl - fenzene. 10 LC- M5 rt
= 0.80 mn, 366 (M1, ESt+). chirgdl HPLC rt = 12.0 mn
(hexane/ et hanol 9/1; enantioner: frt = 17.1 mn). H
Synt hesi s of
ThiSsodnpebinind/ id peepated by eliiatiort ¢fr6,Edwe}mphéﬁmthbééé\'ﬁhéy%r&sﬁ“
t V, rocedure): DI PEA
a nﬂ;ﬂ%wﬁﬁ b)%moﬂgé?'l 48&1%8]% ngrﬁeglgéenter)c aci d net hyl
L@}M&M%Q&OﬁnmﬁﬁﬂMat eESaalded 15 successively to a

SO o
Chfalzﬁl}%‘l“(?l I etlg’gﬁ“n h%?@“é%hfiaﬁ@ﬁ“n ena(nélfmgr i 7 ! fnn 2 ei t her
THF, di oxane or toluene (150 nl). The mxture IS
HrSyinkhesis of {34-dibgHr@bb-isiquinatin-2+1)-phesybacetiy acilanethyl estsp

degnv;twesq ?rgla,g&ﬁgh)e)are added, the layers were

ar at

DIPEA (43.0 mmol) and a-bromo-phenyl-acetic acid methyl ester (21.5 mmol) are added
successively to a solution of the respective 1,2,3,4-tetrahydroisoquinoline (21.5 mmol) in
either THF, dioxane or toluene (150 mL). The mixture is refluxed for 20h and allowed to
reach RT. Water (250 mL) and EA (200 mL) are added, the layers were separated and the
aqueous layer is extracted twice with EA (2x100 mL). The combined or'ganic extracts are
concentrated in vacuo and either purified by flash chromatography or used without further

purification. The following ester derivatives described hereinafter are obtained.

1. Synthesis of {6,7-dimethoxy-1 -[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro-1H-

isoquinolin-2-y1}-phenyl-acetic acid methyl ester.
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aqueous |l ayer is extracted twice with EA (2x100 ni).
The conbi ned organic extracts are concentrated in
woamsoissel ei ther purified by flash chromat ogre@hyPmns/001879
used without further 20 purification. The foll ow ng
ester derivatives described herelnafter are obtai ned.
1. Synt hesi s of
{6, 7-di met hoxy- 1- [2/?‘ i romgt hyl - phenyl ) -et hyl ] -
3, 4-di hydro-1H i soqui |) {jphenyl -acetic acid
met hyl ester. WD 200567 The <+ EP2005/ 001879 25 O
O Ol / NO CF3 This conpagund fis prepared by

6, 7-di met hoxy-1-[2-(4-trifluorlg hyl - phenyl ) -

ethyl]-1, 2,3, 4-tetrahydrplf sqqui ol ine wth

a- br ono- phenyl -acetic ac et hyl ester. LCMS. rt =

0.93 min, 514 (Mtl, ES+). b 2. Synthesis of

{6, 7- dlnethoxy 1-[2-(6- tr|M%uoronethyI pyridin-3-yl)-e

thyl]-3, 4-di hydro-1H isoquinolin-2-yl}-phenyl-acetic
Th&@p@pﬁmdhypreewbby reaction \of 637-dimnethoxy-1- @@-mﬂu@ometﬁwomayl)

ethgﬁ 7lpf ?Q%tﬁlﬂ;/(&&ls&t%%cﬁ ég me? blﬂ%r}loo He?nﬁ/y FCCUC acid meth§l es_rleé

LCyMp: st10y/93 mih, 2143(Mk-1t, E8+)ahydr oi soqui noline with
a- br ono- phenyl -acetic acid nethyl ester. LCM: rt =

2. %)Sn(ﬁgk gio?. (6 % O@& zldﬁﬁrlg@or?ﬁ g)?lg:ﬁgihﬁ f;%&&%l}ﬁf dibydrp-1H-
1so}1u1391¢vbl-b'l}yni1myliabbtlc|asmiqnnthbdlestcp2 yl } - phenyl -acetic acid
nmet hyl ester: ~ 1 \ o 15 CF3

CF3

This compound is prepared by reaction of 6,7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-
yl)-ethyl]-1,2,3,4-tetrahydroisoquinoline with a-bromo-phenyl-acetic acid methyl ester.
LC-MS: rt=1.68 min, 515 (M+1, ES+).

3. Synthesis of {(1S)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro-1H-

isoquinolin-2-yl}-phenyl-acetic acid methyl ester:
C
o

CF4
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WO 2005/ 118548 PCT/ EP2005/ 001879 26 This conpound is
prepared by reaction of

W@ 2695468578 di met hoxy-1-[2-(4-trifluoronethyl- PCI/EP2005/001879
phenyl)-ethyl]-1, 2,3, 4-tetrahydroi soqui noline with
a- brono- phenyl -acetic acid nethyl ester. LCMs: rt =
0.93 min, 514 (Mrl, ES+). 126Synthesis of

This3ompdiivlyid pepdrel by caetionoff (19)2; M'mewhany{}é%e'tﬂuema@ﬂwl-

deri er.a roce

oS5V Y ek PSR a5 SRt e B megng ever
LCSMSUHI=Om933ﬁmt,ISBl(Me§£S$1|ve ester (21.5 nmol) in

nmet hanol (400 nL). The m xture is heated to 60C and

tiyred r...20h. st of hanol re
1 SR St N e o SRR St sl TR B Reperal
pré@ldutd)on (2.0M 20 nL), water (100 ni) and DCM (100
. The ].ayers are, 10 s ated and th ueous er
A $Redigp ol et Ry B RS s O SERA Ri oAy o B
respedtive RQek (21.9Aithdl) BnidtiRALIN460 ALY AhE Qﬂitﬁ&tleﬁeatdd ty 80°@and Gtirred
ve the respective carb(i)xllca ich is us

ed
forg O Mgt of Eh"t“l’f‘é‘i‘a“BUF ramoved frggeuciand g erdus ig talen up in Sodiurm
hyé{éxﬁe %m&dmmm 120 [m?L)(xéat&lr(u éd ng madeMI (@ pteny. I hhe eﬁybgsla}e
4-di hydro-1H i soqui nol i %/m enyl -acetic cd]
SGPPE”@ qd tw aqueys layeris e"l*Fﬂ"?"é‘Hﬁ?J meit‘éDéP’éQéﬂ%mb%/ e
comBied bfgbﬁ@%kt%tschf'e concentrated in vacuo to give the respective carboxylic acid,
6, 7- di met hox @ﬁ( 4-trifluoromethyl -

whiheip yseyl vty ﬂ@ﬂﬂ?“ i98{iefo- 1H-i soqui nol i n- 2-yl } - phenyl
-acetic acid nethyl ester. LCMs rt = 0.88 mn, 500

1. éMﬂ;esns%&{% 7 d%getgex %l t @a&fiflgor6hethyl-phenyl)-ethyl]-3,4-dihydro- 1H-
6, 7- di net ox-I- 6-trifluoromethyl - pyr|d|n3yl) e

lsoﬂh‘yP!]m -yA)- Pheﬁyld’rcéﬂclaﬂld i soqui nol i n-2-yl }-phenyl - acetic
acid: WD 2005/118548 PCT/ EP2005/001879 27 | \ O

¢
)

CFs
This compound is prepared by saponification of {6,7-dimethoxy-1-[2-(4-trifluoromethyl-
phenyl)-ethyl]-3,4-dihydro-1H-isoquinolin-2-y!} -phenyl-acetic acid methyl ester.
LC-MS: rt = 0.88 min, 500 (M+1, ES+).

2. Synthesis of {6,7-dimethoxy-1-[2-(6-triﬂuoromethyl-pyridin-3—yl)—ethyl]-3,4-dihydro-lH-

isoquinolin-2-yl}-phenyl-acetic acid:
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N OOH NCF3 This conmpound is prepared by
saponi fi cati on of

w@ 80034 tiseet hoxy-1-[2-(6-trifl uoronethyl - PCT/EP2005/001879
pyridin-3-yl)-ethyl]-3, 4-di hydro- 1Hi soqui nol i n-2-yl } -
phenyl -acetic acid nethyl ester. LCM: rt = 1.18
mn, 499 (M1, ES-), O501 (I\/H-ZI, ES+). 5 3. Synthesis of
{(1S)-6, 7-di met hoxy-1- R4 £f | ugr onet hyl - phenyl ) - et
hyl ] - 3, 4-di hydr o- 1H- nol ikh- 24|yl } - phenyl - aceti c
acid: / I\ O N \O his”compound i s prepared
by saponi fication of
{(1S)-6, 7-di met hoxy-1-[ 2-(

pronet hyl - 10
glii nol i n- 2-yl } - phenyl
-acetic acid nmethyl ester® ~rt = 0.88 mn, 500
(M+1l, ES+). Exanple 1: gsis of 2-f 6
7-di met hoxy-1-[2-(4-triflugronethyl-phenyl)-ethyl]-3,4
- dihydro- | Hisoquinolincgyl)
- N- et hyl - 2- phenyl -acetamde o I ON N HI r I \
ThiscoBiF@ukiOs 2epsred bB Sxp8niICH or PP () BA00LBORY - 1 -[2-(6-trifluoromethyl-

pyridin-3-yl)-ethyl]-3,4-dihydro-1H-isoquinolin-2-yl}-phenyl-acetic acid methyl ester.
LC-MS: rt = 1.18 min, 499 (M-1, ES-), 501 (M+1, ES+).

3. Synthesis of {(1S)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro-1H-

isoquinolin-2-yl}-phenyl-acetic acid:
/0 0
o ! N OH

CF3

This compound is prepared by saponification of {(1S)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-
phenyl)-ethyl]-3,4-dihydro-1H-isoquinolin-2-yl}-phenyl-acetic acid methyl ester.
LC-MS: rt = 0.88 min, 500 (M+1, ES+).

Example 1: Synthesis of 2-{6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]j-3.4-

dihydro-1H-isoquinolin-2-v1}-N-methyl-2-phenyl-acetamide
00U
N
\O N/
H

CF3
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28 At 0C net hyl am ne hydrochloride (15.0 mmol) and
NaHCO3 (20.0 mmol) are added to a solution of

wq 80034 thiswet hoxy-1 -[2-(4-trifluoronethyl - phenyl DeBEPR2ODI/001879
3, 4-di hydro-1 H isoquinolin-2-yl}-phenyl-acetic acid
(10.0 rnnDI) in DMF (200 nmL). After 15 mn HOBt (12.0

Iﬁ q DC hydrochl oride 122.0 mmol ) are added. The
AT B ey b oo mimon 6 Nl 520-6 gmoD) ar aded o a
B0 BB R e SRtk b6 Dbt i
lsc»qay@ﬁs-zaﬂbpbaaphacatieabuaﬁo Otlima?laﬂLEMlEs(zd)(BmE} Ang (1) 5 min HOBt
OFRRGBR E bESath Ty oD AR R T i siRglor 10 min
and tfes dorsa dBkilbiaAD3 415 el 03Civdtho (s fingl Wagn ¢ 00rmINEEA lm) rm,)) and

C)’%ggexsneaﬁgo frﬁg afe':agf?fghog\e l%ygg&quﬁ%i)e\égtgéﬁnc? q%ggépeeggsvlgyer is extracted

tmeEvﬂmﬁngyo&méyark gt ia@k B0t L)1 OhdAYntRRiddn@in b/ ek trhdds are washed with
et

2/1/2) t the d d
o K SHeQE VTGS Syi08 (Bb) 18Pt CORGT9AREPESt e NSOl The
sol(Vg_r%s ?%_r%ﬂzﬁ‘ved %g’acgyﬁﬂd thgé@due g)ﬁmédeo)?ﬂas@éﬂgp&%éépw (gradient:
EAghepsang -1 tordiAieskanol/hgpRang 2£112)itd givothe etited lamjdve asin)xtwt hizall 4

po%‘ﬂ%edﬂeoﬁmmriH-isoquinoIin-2-y|}-N—rrethyI-2-pheny|-ace
LG-BIS: de= A8 m@, 513 (MFHESEE3 a) Procedure | (via
am de-coupling): At OC nethylam ne hydrochloride (23.7

ExdABle). Mh%'ﬁ%ﬂ?u%) 8- dﬁetﬁox@‘-@@(ﬂhﬁu&%&ﬂvl A1 Rethyl]-

a SOI UH on

g 1] otanmidet hyl - phenyl ) - et
hyl ] -3, 4- dlhydro IH- |squ|noI|n 2-y - phenyl - acetic
acid (21.5 mmol) in BMF (30Q. nL). After 5 min HOBt -
(23.8 nmol) and EDC hydrdghl ori de& (47.6 Mol ) are
added. The m xture {s_4 ed. Nor JQh and kept for
addi tional 14h at OCCwithout]stifrrimg. Water (300 ni)
and EA (300 nL) are added, e ayers are separated

| three tines with EA
(3x150 nL). The 25 conbi yatli C extracts are
washed with water (3x100 and brine (100 nL). The
sol vents are renoved in o and the residue is
purified by flash chromat ography (EA/ heptane 3/2) to
gi ve the desired am des as  Separated

di a- st er eoi soners.

a) Procedure I (via amide-coupling):

At 0°C methylamine hydrochloride (23.7 mmol) and NaHCO; (2.01 g, 23.9 mmol) are added
to a solution of {(1S)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro-1H-
isoquinolin-2-yl} -phenyl-acetic acid (21.5 mmol) in DMF (300 mL). After S min HOBt (23.8
mmol) and EDC hydrochloride (47.6 mmol) are added. The mixture is stirred for 2h and kept
for additional 14h at 0°C without stirring. Water (300 mL) and EA (300 mL) are added, the
layers are separated and the aqueous layer is extracted three times with EA (3x150 mL). The
combined organic extracts are washed with water (3x100 mL) and brine (100 mL). The
solvents are removed in vacuo and the residue is purified by flash chromatography

(EA/heptane 3/2) to give the desired amides as separated dia-stereoisomers.
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WD 2005/ 118548 PCT/ EP2005/ 001879 29 b) Procedure ||

(via alkylation with a brom de derivative): DI PEA (119
wornmb) 18588 added to a sol ution of PCT/EP2005/001879

2- brono- N- net hyl - 2- phenyl -acetam de (59.6 wmmol) in

THE (150 mL). A solution of

hoxy-1-[2-(4-tTi f| uoronethyl -phenyl)-
b)eptlrﬁ%ffiﬂ“eil &‘@ Wl*tt'@Pl’”éW‘?)i‘d)f?iP@%é‘iIiVﬁBYq)ne (62.7 mol) in
DIBHA (1208hnBL)is hédeadsleshi@ng of @%rcrn%ﬁﬁ%é?ﬁ‘yl ﬁpﬂ&%(ltéégtgmld% (59.6
rred at 60C for 7d. Eth acetate

i) n S AL R ol o (| RAHEOB D00 ) (i Bucrdieiyl-pheny))-
cthyIP1, h@%ﬁaf@ﬂ%ns%@ﬂ%l%?gz ﬁnﬁjno'i)nﬁ m%?g(yrinb%%ya)ﬂﬁedﬂzld the reaction

extracted twice with ethyl acetate
mixghissBachr A for dttEthdtasctaie 20RadNadd wisdthaquedus solui@x&0
CuoQ.
g T T L N

twire ettt ey @@izﬂ@@x%(ﬂﬁut DheoMBirlel Bregd 81 |ek@£1:tsadib df@&e@ﬁnth water
oi somers. c) Procedure Il (vi

<3a%%[%§fr>2t@ﬁ%q#w% He33 5 %na?ﬂéfaﬁe m ‘(P&t‘? Vi resyug eiEhbpflash
ch(ﬁoﬁ?ﬁ§%tﬂgﬁgwﬁ¥mﬁt{ﬁ 2§ O %EQQ?%B%&S Q?seeBXxjat)ea eth

4-tet
dl%@l@@ﬁ@% sul EOLIaC aci d

(S) - net hyl car banoyl - phenyl -net hyl ester (100 ng) and
c) p}cP Eeﬁré ﬁl &%ll?ﬁtldnmlal%tg @dc(r&at@veﬁn-) is heated to

| ux d to Et hyl acetate is
A %{d@é’@ Oéﬁhﬁ)&h%dlmeﬂlomé [2é4mhemﬂemyﬂinhwt) etlatlibdddg-tetra-
Ao/ AR R, R AN D 3 R0l g AR bRk i
estEHE 09 mgdand DIPEAN 0468 oily tin butarohe KED mlp i§ bampdopeflok fqr3-dand
co%ﬁi 9) l%’p l a@erta%e %%qgeqi ng tﬁehrglxtu%m QNeas edQ’sle]C ét %{3 %ou tWaHCO;:,
vent's renove T1a |

solugtert yfelttink | m@réamnayem!im(e@ olkr Na)ZSd)panﬂi tue sdlt&tsche«sterr@ded in
am de as white crystals. 20 Datas are given for the

vaguoe EHB 4% @ mi4) andha sqtutian A diGl yreisetirepanel (i Modrd9 mL) @s@dded to the
L.

Crl{iﬁl’hfﬁé? fnm f,gtv +§; Cﬁl rgﬁpﬁﬁﬁ%ﬁ%ﬁ()b@n%@_s%{d rhs F]ecglstgﬁ)lzed from
THM@0amb) tetzivgrid degB¢doamide aswidieasnystdsrer: rt = 22.3 min;

the two other possible stereoisoners with an opposite
Da$d Rfd @Vern%} @8 fﬂe@ bdsP B the o zﬂ:ﬁ(r@&ﬁﬁa¥&§&ng§lc FLIPR).

I soqui noline ring systemare prepared in analoogy to
Rwaals(\Em/l’w@ansZ/dgscrl bed above using N

am no-1, 2-di phenyl -ethyl)-2,4,6-trimethyl -b

LCeM§eﬁe ?ﬂ?‘@né’rﬁ% &858 G 2) for the transfer

Chivvidtegenat ug)cmd& @rleyemnargfsm AMStefeBlsEntd AR 42 TR Bk two

rt = 26.2 mn, .8 mn);
other p0551ble steremsomers w1th an opposne configuration in the 1,2,3,4-tetrahydro-

I n

isoquinoline ring system are prepared in analogy to the synthesis described above using N-
((1S,28)-2-amino-1,2-diphenyl-ethyl)-2,4,6-trimethyl-benzene-sulfonamide (step G.2) for the

transfer hydrogenation: these isomers have retention times of: rt = 26.2 min, 33.8 min);

'"H-NMR (300MHz, CDCl3): § = 1.74-1.87 (m, 1H), 2.04-2.19 (m, 1H), 2.40-2.52 (m, 1H),
2.59-2.72 (m, 1H), 2.86 (d, J = 4.8 Hz, 3H), 2.86-3.01 (m, 1H), 3.03-3.18 (m, 2H), 3.30-3.41
(m, 2H), 3.69 (s, 3H), 3.84 (s, 3H), 4.25 (s, 1H), 6.03 (s, 1H), 6.57 (s, 1H), 6.87 (q, J =4.8 Hz,
1H), 7.10-7.16 (m, 2H), 7.19-7.28 (m, 5H), 7.50 (d, ] = 8.1 Hz, 2H);



"H-NMR (300MHz, CDCI3): S = 1.74-1.87 (m 1H),
2.04-2.19 (m 1H), 2.40-2.52 (m 1H), 2.59-2.72 (m
wak)osnsse6 (d, J = 4.8 Hz, 3H), 2.86-3.01 (m PE&ENEP2005/001879
3.03-3.18 (m 2H), 3.30-3.41 30 (m 2H), 3.69 (s, 3H
3 84 (s, 3H), 4.25 (s, 1 H), 6 03 (s, 1H), 6.57 (s,
6. 87 , 7.10-7.16 (m 2H),
‘3& Mi(ﬂs@giz(?;%cgﬂ)& 71@026(5333%53417@82@9?5m701 110.0,

LRSS DTN QIR0 1 20 AR I (TN gy
1252 st 57929'10 1%@ 1Qt62 141711 447 é,)21472% (qo qu FJC [2:71 gg)

HZ) 128 1 128 4, 128 5 129 0, 137.0, 146.2, 147.
fe:S {8 frflime atgifluorgmethyl- pyndméyl) ethyl]34-

5 dllg/gfo(sbﬁ]'ls@hﬁﬁ&lh%)ﬂ}l-N%tl{y@2ljgf1érfy|l HQULMEE hvl - pyridi n-3-vyl

di hydr o- 1H-i soqui nol i n- 2-yl } - N- et hyl - 2- phenyl - acet ami
de 0 N N H N CF3- AN Xy
{6, 7-di met hoxy-1-[ 2-(6- ‘ A
t hyl ] - 3, 4- di hydr o- IH—°|squ|nm

rochl oride (0.20

acid (0.20 nmol ), nethyla e
mol ), 10, PyBOP (0. 20 Dl ) Eﬁb DI PEA (0.46 mml) in
{T for 20h. Water and EA

DMF (1.0 nL) is stirred g
are added, the layers areésseparated and the aqueous
| ayer is extracted with EAl The combined organi c
extracts are dried over wggtn and concentrated in

A MPGHO of {Tdﬂﬁdfnreaiosi%A [21(§-txl@ﬂudr&he$ﬁylwmﬁnh@ ) ethyl] 3 4-d1hydro 1H-
chromat o I ve desire

isogpigelinig-y rnhenyltaeetmcldr(p 2 mqé)z mﬁh&rlarrsthycimphlorlésﬂ% 20, mpggol),
10.. PyBOPTRLE m‘}nol)%ﬁﬁtdiﬁﬁﬁo 773 n&x%'fi)m DMK & (ﬁ)nLﬁls stirred at RT for 20h.

7-dimet hoxy-1-[2-(6-trit Iuoronethvl pyridin-3-yl) - L
Waterapd EAzare added, the layers are separated and the aquéous layer is extracted with EA

Thréri %&é&%{g{) &g%lﬂ' %x%?gt% bRl ogerWIéS'd\l' B LAt e Wi dvo PRt Bsidue
is purified by flash chromatography (EA) to give the desired product as a viscous oil.
LC-MS: rt = 1.17 min, 514 (M+1, ES+).

et byl -pyridin-3-yl)-e
n-g-yl }- phenyl - acetic

15 Example 4: Synthesis of (2R)-2-{(1S)-6,7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-yl)-
ethyl]-3.4-dihydro-1H-isoquinolin-2-y1}-N-methyl-2-phenyl-acetamide

CF3

20  DIPEA (20.8 mmol) is added to a solution of (1S)-6,7-dimethoxy-1-[2-(6-trifluoromethyl-
pyridin-3-yl)-ethyl]-1,2,3,4-tetrahydroisoquinoline (10.0 mmol) in THF (40 mL). 2-Bromo-N-
methyl-2-phenyl-acetamide (10.4 mmol) is added and the mixture is stirred at 60°C for 5d.
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ON H NCF3 20 DIPEA (20.8 mml) is added to a
sol ution of
W@ b@B5A B85 di met hoxy-1-[2-(6-trifluoronethyl- PCI/EP2005/001879
pyridin-3-yl)-ethyl]-1,2,3,4-tetrahydroi soqui noline
(10.0 mmol ) in THE (40 m_) Brorm N-

Wrmt{l}é{)_i hen‘\l/ -acet ani de i s added and t he
st P el endgthy! pgsiate (208 @@)PEﬁ ad%d tf\?@wo%? jepauyieg and the
aqi(?&-ﬁé R&0054tROES Adice 3ilth %}lﬁefcetﬁé(@@xlﬂb}n@nﬁe%%ﬁne@%%ﬁ’fce

nm.) are added ayers_are separated
exUipaiasE SoncaRfEted; g vaskp raac&thé aesm\w? sepuiifiedhbysflasp chrgmatography (ethyl
acét&é/la@&ar‘i@—z)/l) 1d BRe BRMRLRAAN RIS @Bée%araéﬁ%fa@t@?e%ns%?r
concentratéd rn vacuo and the residue is purified by
Data 18 givem fas thetrogye agtivy dissterppisomerdéésat BUIRBPt ane 3/1) to

gl v am des as separated di astereoi soners.
%gst@lzli’eé’ a&?égﬂ for the nore active diastereoi soner
Ldlk@g i3 an)B) 514M'§f1+-1 @slf_ (EA/heptane 3/1); LGMs rt =

,..0.81 mn, ; "H-NVR (300MHz, CDOI 3): b =
HiNM@—@OQMHé rﬁD@Jb-b 3 =2.0R2L.86 (1% 1@1?1 2.0242.16 PmANH)22 8 -2(5(m, 1H),

235743 @B Ay @ 175 13038 238 105 o) b amatn s s

(m( EHH) 3l (s, 3H63. t(3$(s 133;94 23’3(58ﬁ{)( 604 6sH)H) /6 533s (1$1) 61?70 (qlJ 5.1 Hz,

H)
(1S, DS gD i 25 Chotin, 5L I §380% b (i
2H), 8.52 (s, 1H). WD 2005/118548 PCT/ EP2005/ 001879
32 Biological assays In vitro assay The orexin
receptor antagonistic activity of the conpounds of
general formula (1) is determned in accordance with
the followi ng experinmental nmethod. 5 Experi nental
met hod: Intracellular calciumnmeasurenments: Chinese
hanster ovary (CHO cells expressing the human
orexin-1 receptor and the human
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orexin-2 receptor, respectively, are growm in culture
medi um (Ham F-12 with L-d utam ne) containing 300
w@oiosih185448, 100 U m penicillin, 100 gg/m PCT/EP2005/001879
streptomycin and 10 % 10 i nactivated fetal calf serum
(FCS). The cells are seeded ?t 80' 000 cells / well
into 96-wel |l black clear boftom sterile pl at es
Bi§ !Costlagsg whi ch have been precoated with 1% gel atine in
anced Salt Solution (HBSS). Al reagents are
from G bco BRL. The seeded plates are incubated

Inovirer sisgpht at 37C in 5% C02 Human orexin-A as an
agoni st is prepared as 1 nM stock solution in

[ 0 H nt.apnj.ng

TH SRR s piob@hGlonist iin bR b et A, R
detgsminedin dcbadass ayth dte falldwin@kxpcdmemmltmahddan of 10 nM

Ant agoni sts are prepared as 10 mM stock solution in
ExpMBRndihgm di | uted in 96-wel | plates, first in DVBO

then Tn ABSS containing 0.1 % bovine serum al bum n

(BSA) and 2 mM HEPES. 20 On the day of the assay, 100
* | Ingfactlbdaticalgivmei¢agweEIBSS cont ai ning | % FCS, 2 nM

HEPES, 5 nmM probenecid (Sigma) and 3 Mof the
Clﬁﬁe‘é@ﬁeﬁﬁ‘@& %Var%wsﬂsz\f@lfs @Q%r rthef l{dﬁ%n%reﬁm 1 (&eﬂw a?&i @ekhuman

solution in uronlc aci d %Nb ecul ar
oriy B eeSPpips reémwelr @reegioiyn lwlqure ) GH% t12pyitht le§lygaraine)

col BB RIS, MY peeitiay foodprbbibru b BRENSR, |
indciinesed faiat balﬁs@ﬁmi (ngm@aﬂsam saagedZat 801N pailolh fsynb @it P6-well
0, 1% BS, H .
s LR Gy a0yt Hens B S ARBE B BfpdsBigne in

Ha’BBs’Walldnbem SaeSokdtion (IEBSBNALL Irmgmm gre Ploat @ibReBREr TifeFetdeR plates
cuI ar D, oni sts are added to the
arep‘l“%ﬂ étefir‘?v%f"\gﬁﬁ%ﬁz Co‘lnasg}beg i ncubated for 20 min and

finally 100 | of agonist is added. Fluorescence is
Humeasuiexére Afas an egominst i/sanlrépaeati ab 1 sed otodk solwtemiminsthaseigwatpe(1:1),

o e SRRSO IR G S r e

theDdseay ana,ﬁnwmhcehuitfoaroflmnm. ace of antagonist. For each
antagoni st, 1C50 value (the concentration of conpound
Lo It K Itfen! RRRAMSE-wk plat
A'gaegtoms'pSI areepcf‘a"gl At s 182[9%%4?0% sl fo nﬁ}g%@é enconrpoundswar g e
firstrin DIMS Q) alrenrio HﬂrSS rcantgiging G\k%wwmmmm affumithSA) and

|Iollhﬁgésqry pot ency agai nst different CYPs:

On the day of the assay, 100 ul of loading medium (HBSS containing 1% FCS, 2 mM
HEPES, 5 mM probenecid (Sigma) and 3 pM of the fluorescent calcium indicator fluo-3 AM
(1 mM stock solution in DMSO with 10% pluronic acid) (Molecular Probes) is added to each

well.

The 96-well plates are incubated for 60 min at 37° C in 5% CO,. The loading solution is then
aspirated and cells are washed 3 times with 200 ul HBSS containing 2.5 mM probenecid,
0.1% BSA, 2 mM HEPES. 100 pl of that same buffer is left in each well.
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The CYP inhibition studies are perforned using human
liver mcrosones (pool of 10 10 i ndividuals),

wo pdosnsgsus e- est abl i shed CYP i sof orm sel ecti ve PCT/EP2005/001879
substrates and quantification by either LC M/ MS (for
CYP3A4 and CYP2C9) or converggl onal HPLC with

il i Feis o 43 % Bk G Moo B Tsbapdonists ae

addexoMRITRADB A PRAEMSoABIN Gkibael 8t 20Mhin efdPREBIyA00 1l of agonist is
di cl of enac 4'-hydrox l'ation for CYP2C9. Experi ment s

addled: Eluogaseanesyis srsasyred fgueach gl at | spcosl iisrvalspangtthehgight gf each
ﬂ&?@%@éﬂ'&@%&kls'sc @@are@% {h@thlalgﬁ‘t%f@{e%peswﬂge 5&%%&&&@ 1AM

val ues shows an overvi ew of eri nent al .
orgamdi Witlobiser dmplacg of atadwinish Forenal ew@mﬁt dﬁsv vaget(tbe SEncgptration

ofg%gg%gxld%eeogﬁw m@g%%@tﬁorg%@vgg}; se)fid &’e‘?é?ﬁﬁde@ eA,ﬁthomsuc

ni cardi pi'ne re run
acptied dfebmpoundaaia ippthanenon@¥dP rangef or m subst r at es and
m crosomal conc. incubation tine concentration (M

ciayegyrimelt fane A0S R R R P e (8)
THe.CX(P BBib2DnTFaidies ark piio:i2G0Bsing BHAS P@THEFPQ@J@E}S (Ge0Bafd 0
m%é‘g@éf)b 1t8ra§ re-e&%bqlsli)e Cﬁafbisgfozn-s &fv@ ?\Ek}sﬁgt s @%mgﬁiﬂfé%on by

eithéfLOHMI/EES (fg erPSMCi}{d’eKMCE)mwmwstid%‘r;gEMC WitBFWofifuptric
detEe)c(:tallorg3 Jfoer AY%@.\ThIe s{)ecli\hcl\grotgg%verEex g%o?an‘?‘ Iégyd'roxytaltion for CYP3AA4,
dextromethorphan 3-hydroxylation for CYP2D6 and diclofenac 4’-hydroxylation for
CYP2CS9. Experiments were carried out in duplicate in 96-well plates with substrate
concentrations around the respective Ky, values (Table 1 shows an overview of Fh(_: |
experimental conditions) and 7 inhibitor concentrations up to 50 pM. Controls

(sulfaphenazole for CYP2C9, fluoxetine for CYP2D6, and nicardipine for CYP3A4) were run

in parallel in each plate.

CYP isoform substrates and microsomal conc. incubation time
concentration (uM) (mg/ml) (min)
CYP3A4 midazolam (5) 0.25 5
CYP2C9 diclofenac (5) 0.10 6
CYP2D6 dextromethorphan (8) 0.20 30
Table 1



CF3 Example 3 "10-(1 -~ NN 18 H CFA Exanple 4 N

50 H CFA Table 2 WD 2005/118548 PCT/ EP2005/ 001879 35
WO n0silvss4@ssay: Spont aneous hone cage activit ypanari»osigo1879

tenperature nmeasured by radiotelenetry in |aboratory

rats: The objective of the present test is to record

the circadi an behavioral activity of rats after ora

AsgliysatediinsTabl 7 bpeipafics comppdh eesa@laeérlw PN IgeAshay

refh k4B RwldliniQfs dghBsi W@l on. Decreased hone cage
activity nmeasured by telenetry in male Wstar rats was
considered as an indication for sleep |ndu0|ng
potential—of —a restricyed number of highty opti in zed
1,2, 3, 4 b &bkahydr oi soqui nol i ne gdephyatives.
Psychot ropi € drugs such as ant| q% ants,
anti psychotics, sleep inducers or i@sychostinulants

1 = an
ar-e—weH—knrewn—to—reduge—or—enhancehore—cage—acgti vity

and bodé énﬁerature {ollomnng oral adm nistration to
F%i“ﬁ

| abor at mal s. Thernoregul ation is a conpllex
process hat contrlbutmf to honeos%gsis by
coor dl nj jet abol i s ener gy bafance and

behaviour. TBydy: tenperature changes with circadian
behavi our @ qtivity and increases when | oconotion
I NCr easesg ése two paraneters were neasured bﬁ
tel enetr n conscious|15 freely noving Wstar nats.
Anaest het fzed ani mal s were inplanted, under aseptic

onditions,—wi-th-—a boedytenperaturefactivity
telenmetric device intojthe peritoneal cavity. NQre
t han t wixample 2

X 5 R
J

CFy

Example 3

~° o

/
[»]
N
2%
IZ
\
pos

{o]

/
o
N\
Tz
\
W
o

Table 2
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weeks after the inplantation of the telenetry system
data were collected at 5 mnutes intervals during 96
whoeosaisskour |y means were cal cul ated for each pat/EPIh&001879
first 48 h were used as an internal control trace and
drug effects were conpared to vehicle placebo. This
met hod is 20 validated pharfiacol ogical ly by neasuring
In yivphésayde and time course of both hypoactivity and
hypot her mi a i nduced by GABA- A receptor nodul ators such
Sp&tareBlP AR Bagd\tivit) MRiHoRY BFhpeRIaRkSuR S ralictakhetry in
admni stration of orexin receptor antagonists of the
labgragaswmats:j nvent i on such as those described in exanpl es
1to 4 are orally active. 25 WD 2005/ 118548
ThE> GHj&Re Q@ﬁfeg%&z %st 1360 FHTRcRIrcdidh lﬁ:ﬁ&\hé/rht Ativibxenrk efiék oral

yes TFF Exanple 2 H anple, 3 \O/
aderNtrappry@fsa compg[:ml mﬁlﬁg & gpnNaKporrppla @ of the invention.

Decreased home cage activity measured by telemetry in male Wistar rats was considered as
an indication for sleep-inducing potential of a restricted number of highly optimized 1,2,3,4-

tetrahydroisoquinoline derivatives.

Psychotropic drugs such as antidepressants, antipsychotics, sleep inducers or
psychostimulants are well known to reduce or enhance home cage activity and body
temperature following oral administration to laboratory animals. Thermoregulation is a
complex process that contributes to homeostasis by coordinating metabolism, energy balance
and behaviour. Body temperature changes with circadian behavioural activity and increases
when locomotion increases. These two parameters were meastired by telemetry in conscious
freely moving Wistar rats. Anaesthetized animals were implanted, under aseptic conditions,
with a body temperature/activity telemetric device into the peritoneal cavity. More than two
weeks after the implantation of the telemetry system, data were collected at 5 minutes
intervals during 96 hours. Hourly means were calculated for each rat. The first 48 h were used
as an internal control trace and drug effects were compared to vehicle placebo. This method is
validated pharmacologically by measuring amplitude and time course of both hypoactivity

and hypothermia induced by GABA-A receptor modulators such as zolpidem.

As illustrated in Table 3 hereinafter, administration of orexin receptor antagonists of the

present invention such as those described in examples 1 to 4 are orally active.



yes CFA Table 3 WO 2005/118548 PCT/ EP2005/ 001879 37

Clains 1. 1,2, 3,4-tetrahydroi soqui noline derivatives
wobooshessgeneral fornmula (I) RZ R N NR3 CF3PCTEP2005/001879
wherein: 5 R and R2 independently represent hydrogen
or C1-CA4 al koxy; R3 represepts Cl-C6-al kyl; X
represents—CH—oer—a—hi-trogen—atem—and-—opticall y pure
enanti omers, m xtures off enantioners, .racenates|
opticalrgxﬁﬂwgs di ast er doi soner s#? AR ®ir es of
-di-ast-ereet-soners——di-astgreoisonericracemates m xture
of 10 djastereoisoneriqg racemates, or neso forns and
pharnac§5¥q §ly acceptable salts, solvent conplexes
and norp ogi cal forns, thereof. 2.
1, 2, 3, 4c-tervapyrdr oi soquifnol i ne derivatives accordi ng
to claiml wrein R ar[d R2 both Yfepresent a |Cl-C4
al koxy gretp~3. 1, 2, 3, 4-tetrahydroi soqui nol i n¢
derivativeg according tq claim2 wherein R and R2
both 15 TEpresent a metlhoxy group. 4.
1,2,3,4-tetrahydroi soquilnol'ine derivatives accarding
to any ofxagdpdms 1 to 3 |[wherein X represents a

nitro 0 b. 1,2,3,4-tetrahydroisoquinoliqe
deri vatd ding tqg any of claims | to 3 wherein
X represe -CH . 20 6. yes
1,2,3,4-t dr oi soquilnol i ne derivatives accarding
to any of aims | to 5|wherein R3 represents |a
met hyl gr omp.
Example 3
-0 °
~g N N
! yes
d
]
X N
CF3
Example 4
~o N N
" yes
“
N

Table 3
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7. 1,2,3,4-tetrahydroi soqui noline derivatives
according to any of clains 1, 2, 3 or 5 wherein R
wanasRBseepr esent a nmet hoxy group, X represent BCHEPE005/001879
and R3 represents C, -C6-al kyl. WO 2005/ 118548
PCT/ EP2005/ 001879 38 8. A
3, 4-tetrahydroi soqui nol iHe derivative accor di ng to
—é#?—of the clains 1 to 3 selected fromthe group
consi stin : 2-{6, 7- Di met hoxy-| -
Lpobg 31»%‘??%%@6&5@%%% derhatyes pf témyme]rals‘ormuén ®ydro-1His
o-qui nolin- 2- yI } -N-net hyl - 2- phenyl - acetam de; 5
[(2- L6~ trifluoronethyl-pyridin-3-yl)
N I'p0- °qU|noI|n 2-yl }

-ethyl] 3, 4-di hydi
- N- et hyI 2- phen
derl vative according to
fer use as nedi cament.

ti on containing at |east
one conpound accordigg. tosahy of 10 clains 1 to 8 and
a pharmaceutically accdptable carrier material. 11.
Use of a 1, 2, 3, 4-t elsatiydr oi soqui nol i ne derivative
according to any of clains | to 8 in the preparation
of a medicament for thé prevention or treatnent of
di seases selected fromthe group consisting of
depression; anxiety; @ddictions; obsessive conpul sive
divderarer; affective neurosis; depressive neurosis;
anxi ety neurosis; dysthym c disorder; nood 15
B t| on; X al
dys?j u%gt }ngg&')ﬁ”&ﬁly r%)r%%n ydmgen (prsélca’c?ep ssi on;
delirium denentia; severe nmental retardation and
_.d)&zkﬁm@sma&é?u@ﬁwhs Huntington's di sease and Tourette
syndrone; di abetes; appetite/taste disorders;
vgmeb;egﬁg{tﬁ@qﬁ%aan%gm@mPar Ki nson' s di sease,;
‘Cushing' s syndrone/ di sease; basophil adenonsg;
prami aapticallympureh gRastioMes.a STKHIEH of: CRAPHOPFEIFACaMpEH optically pure
fgp%?sbz?xegog{ UFE" é/f Qﬁa%ﬁ%%om@épgfaﬁéleéﬂbﬁerw PRERASs, mixture of
ammt or | sease; gastric dyskinesia;
_ ga‘@tﬁer@lsgmem meerppteR af ey @"B%/ﬁdirniﬁﬁnach‘}tt‘}@%m'@?@able salts, solvent
di adism Kallman's
0&2?1%9& gﬁ%gﬁa?g%hmyﬁgg%ﬂg%%f unctional or 5
2. pé}?@h@@emhyﬂrammmhh@derwahyqscﬁtch@tﬁmm to digimot MewsindRsanpd R* both
dysfunction; idiopathic
gérsgx?toal acéf;"i n‘?g%uﬁypot hal am ¢ disorders of gr ovvt R
3. hdrmm&tmbfdrmsmmoimev derdpasivdsi at;ctzﬁmgrtgwtldlmd%fv\lhcreehﬁy and R” both
dwar f i smnae%oc;(ynt i sm acronegal y; disturbed bi ol ogi cal

any of the precedi ng
10. A pharmaceuti cal

Ak r%serrltca group.

4. 1,2,3,4-tetrahydr01soqumolme derivatives according to any of claims 1 to 3 wherein X
represents a nitrogen atom.

5. 1,2,3,4-tetrahydroisoquinoline derivatives according to any of claims 1 to 3 wherein X
represents -CH-,

6. 1,2,3,4-tetrahydroisoquinoline derivatives according to any of claims 1 to 5 wherein R’
represents a methy! group.

7. 1,2,3,4-tetrahydroisoquinoline derivatives according to any of claims 1, 2, 3 or 5 wherein

R' and R? represent a methoxy group, X represents -CH- and R’ represents C,-Cg-alkyl.
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rhyt hnms; sl eep disturbances associated with di seases
such as neurol ogi cal disorders, neuropathic pain and

wo e®shessss | eg syndrone; heart and | ung di seaseBCT/BEMDE001879
and congestive heart failure; hypotension;
hypertension; urinary retentjon; osteoporosis; angina
pectoris; nyocardi al |nfarc¥|on i schem c or

8-h e o 3 AriggiaRy dspisoquisoling deapvaidverasreiding dormy Ale claiios 1 to 3 selected

u|f€(ﬁﬁ§1eg%dpQ6g§1§§‘ oPenign prostatic hypertrophy,
chronic renal farFure renal disease; inpaired

gl &P imehenahde-(4-iflyordimeery - -plnph- -etryHahé-dthydo-1H-iso-quinolin-

exﬁgggwgkﬁgl§§m§?;&§h$ﬁdéo pain such as hyperalge3|a
causal& a, and ynia, acute pain; burn pain;

atdy i, TRimetheryal - 2o tri fluornmethpleytiding3-phicthy | ek fihpdror Heiso-

| and Il; arthritic
pgﬁnkﬂézﬁﬁghgﬂéhlgﬁ@ﬁngxag&gg?n related to infection
9.e.41,284- HlMydﬂDSIqumhmmjdeheata/pycmdmg topogtof\#R preceding claims for
2Q8$ég%§;0 gT/EP2005/001879 39 stroke pain;
opera Ve pai n; neural gia; conditions associ at ed
10W|/’t lphmccama;il qoaipnsitietc bont#sing &t lebgthine dompelindsyoedrdaigeto any of
adder inco trnence e.g.

SR P SRR R b N SRS ol
11WiUsh @F awgl 3,4-teardhydiadiqtiin6bric deliefive dtrﬁ)ﬁﬁﬁt@foé‘any Gﬁ&lhrﬁg 1 to 8 in the
di sorders; carglovas Iar di sorders; neurode?enerat Ve

dlp&ﬂaaigpgo gng ﬁa'%ep]ﬁ 1 CCPIeVE ) (gﬁrgg,tme h%fdirﬁ? 5¢8 selected from the

p@f@@oﬂd’ﬁsﬁtm@@ﬂ deprégsqxﬁregaara@fyataumen&rss Qbstesite ichapM sV Pisorder;
§Flog|cal entities such as

HRF LRSI JEPRETH Ve alSYEaSI: REHIRTY sPRUGHPotdYgpyic disorder; mood

cramar&x, seR@dl | g grum@ioh0- %wroaéxu@heg@@ﬁrnaﬁdrpn s@ﬂidpﬁ%hé; manic
sei zure di sorders and ot di seases rel at ed

g SRRFEEHOns rdSkTivm s ementiad peteem et setaription jaad adefélsmfr%%gsuch as

t enmtiAdon d 1 dMERE ehil SPjufbrdi SRARERC; 2URALESY; eﬁp;ﬁqteftﬁs@é'n drsorders
the group consisting of 10 eating disorders or sle

divemitingmausea;zastime Baskigsan sndisease:ciushingin SM%“HS%éﬁ obasophll

ealidddchadl S SR omRTPr hﬁﬁxﬂ?&&&ﬁ’n@ﬁﬂa‘; dMﬁrEbHiﬁﬁthn‘i’s% hypophysis
dysregul ated appetite control onpul sive obesities

em@n@w/@drnomaahmotmm%dareasqsemﬂ@gmatombpwe!ﬂléeaa% Eaiteg fgkinesia;
t aGhAL A 2R o081 *s@ Afbifle; "‘Hg?ﬁﬂxygls SREAEL Sy SRS Bypogonadism;

sommi as, narco ep y and di sordérs of excessive
sIKeiélman s syndroimee fanoshiat doipabyid)oriiessional een peshogesis af]};'%ﬂorrhea

SO SO, | SR, Sk
hyperprolactmemra hypothalamic disorders of growth hormone deficiency; idiopathic
growth deficiency; dwarfism; gigantism; acromegaly; disturbed biological and circadian
rhythms; sleep disturbances associated with diseases such as neurological disorders,
neuropathic pain and restless leg syndrome; heart and lung diseases, acute and congestive
heart failure; hypotension; hypertension; urinary retention; osteoporosis; angina pectoris;
myocardial infarction; ischemic or haemorrhagic stroke; subarachnoid haemorrhage;
ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal disease;
impaired glucose tolerance; migraine; pain; enhanced or exaggerated sensitivity to pain
such as hyperalgesia, causalgia, and allodynia; acute pain; burn pain; atypical facial pain;
neuropathic pain; back pain; complex regional pain syndrome I and II; arthritic pain;

sports injury pain; pain related to infection e.g. by HIV; post-chemotherapy pain; post-
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12.

13.

14.

39
stroke pain; post-operative pain; neuralgia; conditions associated with visceral pain such

as irritable bowel syndrome, migraine and angina; urinary bladder incontinence €.g. urge
incontinence; tolerance to narcotics or withdrawal from narcotics; sleep disorders; eating
disorders; cardiovascular disorders; neurodegenerative disorders; sleep apnea;
narcolepsy;, insomnia; parasomnia; and neurodegenerative disorders including
nosological entities such as disinhibition-dementia-parkinsonism-amyotrophy complex;
pallido-ponto-nigral degeneration epilepsy, seizure disorders and other diseases related to
general orexin system dysfunctions.

Use according to claim 11 wherein said diseases are selected from the group consisting of
eating disorders or sleep disorders.

Use according to claim 12 wherein said eating disorders comprise metabolic dysfunction,
dysregulated appetite control, compulsive obesities, emeto-bulimia or anorexia nervosa.
Use according to claim 12 wherein said sleep disorders comprise insomnias, narcolepsy
and other disorders of excessive sleepiness, sleep-related dystonias, restless leg
syndrome, sleep apneas, jet-lag syndrome, shift-work syndrome, delayed or advanced

sleep phase syndrome.



