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WO 2005/118548 PCT/EP2005/001879 Substituted 1,2 3

wol sisghysigisoguinoline Derivatives The present invention rela 5 005/001879
novel substituted 1,2,3,4-tetrahydroisoquinoline derivatives of the genera
formula (I) and their use as pharmaceuticals. The invention also concerns
related 5 aspects including processes fbr the preparation of the

compounds, pharmaceutical compositions containing one or more
compounds of the general formula (I) and especially their use as orexin
receptor antago 8Ll ) etaha Nuivaling DeeiintiBzor OX-B)

are novel neuropeptides found in 1998 by two research groups, orexin A

ThepB3@ninerasi rpairﬂsc:% rgﬁgiz @n@%ag%c? 2 23 A0 A6l é&h&%ﬂ%‘ﬂﬁnvatm of
cho KAl oAl (IF% &3 FiE U"Selaﬁ\y anmace Iﬁg%ﬂiﬁ%ﬁ%&%&%étfgoeco;lrk]:ems related

discrete neurons atera

a@fﬁféﬂémuéwmwe@e@mw (OXeration©KBe racepions}, ﬂ]hm@xufcéi
cERERRIABAON AR R B IVE Ol QeiAnad 4PE,0 %@SQ% i S}ﬁﬁpa gf m atze gc’::al[y
u u

ca able to bind OX-A as well as OX-B. Orexins are
S8y §S8hSIRIBABHRIPFARLe8aRi§sting a physiological role for these

ptides as mediators in the 15 central feedback mechanism that
Cﬁégm&@éeﬁé‘ediﬁg%hdam&m@a@pamﬁ) ars @ott} 1998pe RS T3:hBS).1 998 by

rkwibeRInehaNd diiyasialse ahsrsvash that ax %ﬂ@%xf SVIRiE Sﬁ%ten%%& acid

sleep gwakefulness openin potentially novel therapeutic approac
PES R o

W& Lt gl Gedbi e %’ihé?rgwtﬁmdw(ewewem neurons
oRiiM sz?l hipelhd 006 £, Wﬁeﬂ%)G@P@t@mI@ﬁ@[&Df&%ﬁﬁpmllg]nﬂl‘lgxz
rdDGH rous impligations in 20 pathologies
such asjj1 (ﬁ%?erg)éﬁl}é%q%%](?gtﬁg Xe& i2aones, o éoég!é?\?/e CO?T‘I[S%?SC}{%“&I drgartor
(Qfekinverailaiodinddpragsive he Po6B; Arsibty ane trosisodgisthmitood |

. c%MfeM%s@%&ﬁbngo%ﬂM%ﬁ%rm ﬁﬁé&adsq}{é&ms&%’me

ex ‘#] er schjzophrenia; manic depression;  delirium; dementia;-
c‘Ec,ne\r/aere S %[ﬂé?f‘hﬁﬁ“&%}%ﬁ%%‘%ﬁs@ﬁéﬁ%@ ﬁﬁh‘ﬁﬁ‘*}g%ﬁ@&%és’%
AT F6eretiensymdibmesreatinvgrdisardbsaivste eprdirqidersydarkovassiRep and

waISSARES: %%ﬁ?&ot&%ﬁfﬁ&w fRslg S)'mé%err%hgt?e@ dngrn ORI

Parkinson's disease; Cushing's syn SeRs6: hasophiladenomas’
"B%H&lﬂ&ﬁ&‘%ﬁbé?&@%ﬁrﬁéﬁﬁm%bﬁuﬁmﬁsﬁiﬁﬂmﬁﬁpﬂ&sﬂé7 451).

tumour/adenoma; hypothalamic diseases; inflammatory bowel disease;

Ogaétri@cdyswmssfapghmmmiaensaﬁarmbtﬂiﬁlasdsymﬁirﬁmeidﬁ}qa&myiﬁiﬁcations in
pﬁlﬁﬁ@@%?swp&gﬁ m&;nhXBR%nz?ﬁﬁ%ﬁa&l@esgées 0%%8 e \@aa MM Artective

hyposmia); functional or psychogenic
Neurosis; depresswe neurosis; anxiety neurosis; dysthymic disorder; mood disorder; sexual

dysfunction; psychosexual dysfunction; sex disorder; schizophrenia; manic depression;
delirium; dementia; severe mental retardation and dyskinesias such as Huntington’s disease
and Tourette syndrome; eating disorders; sleep disorders; cardiovascular diseases, 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; hypopituitarism; hypothalamic hypothyroidism; hypothalamic-adrenal

dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone
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. e%ention rovjdes substituted 1,2,3,4-tetrahydroisoquinoli

30 amenorrhea; hypopituitarism; hypothalamic hypothyroidism;

wyketkalaug-adrenal dysfunction; idiopathic hyperprolactinergia,
hypothalamic disorders of growth hormone WO 2005/118548r’ﬂk’i‘r’prwosme1879

PCT/EP2005/001879 2 deficiency; idiopathic growth deficiency; dwarfism;
gigantism; acromegaly; disturbed bioldgical and circadian rhythms; sleep
OgHEiERpArtinralicneh drftricaise dues steis gan i oty esr istirtshsd
bh&g@ﬂﬁﬂmp&ﬁi%ﬁyﬁsﬂg&ﬁf@@lﬁWWmé@@@&t@ﬂimﬂﬁﬁiﬁ@@ﬁ&’éas
nd congestive heart failure; tension; ertension; yrinary,
e R S B T R e Bt ek
a@rheehaerasaldic kerokdilsubhryactngioy; hzrsrionsiayerinioersiealiongiegcoporosis;

afSRIGR RS AL BIRETITRRRY S RRG e BPh RIS R L6 Ak, HIREqR rachnoid
impaired glucose tolerance; migraine; hyperalgesia; pain; enhanced or
bRt WG O T RUIEHUESTRIET 2R BFaT ot sattifni iy renal
diatlody igagedigyeals Dionmpaini calyp|tabiasiat Hai painceHRRRBI6 Raltgerated
k pajn; complex regional pain syndrome d II:.10 arthritic pain; ...
R S R R A S
atyaien] okl paiokecpaipatpissripbrekiveipairmpburaigienatonditprisome 1 and I1;
aBRQC RO pAR: ViSES' phiRaiRisaheasdiHtaRIS POy el SYNULRIR TR pain;
and angina, urinary bladder incontinence e.g. urge incontinence, i
PSR E RIS R R Wﬁr&%&ﬁ’%%ﬁ%ﬂ?%ﬁ%%?%é‘ﬁdaﬁﬁ’éé{‘,s“'efal pain such
anancdirdsywelnyathoms, prppsoenbagithnaiiedagehridtivendiratd ers. urge

in Q{Hdéﬁgen %?ﬁ'lﬁgg:% x?a%ltt)ffcss or i E%Sr'a%v%l from Harcoticy sleep apnea; narcolepsy;
Isinhibitibn-dementia-parkinsonism-amyotrophy compglex;

inseiRie- parste Mgt attbemedentorraipdpsrdeseiinghediis avselesinabientitiss such as
di@ixﬁﬁ’@ﬁﬁﬁaf@éﬂi&ﬁi&%ﬂ%ﬂ@{iﬁﬁe&ﬂﬁ&y@ﬁmghﬁ'iflég%@ﬂdol_‘kb%t@[ﬁ%%tdegeneration
n

e derivatives, .
P SR A E T an S RGO RS BRI SO S SYE e fgtinetion.

compounds are in particular of potential use in the treatment of e.g. _
Thaprigeaispraatisnproess dibstisised. 1 F1dd e shodrosemunivaderidetings, which

adRIBhEGRPAURdh RIS WM& RRRARIIQ aiseamiseeithgitticular of
S ecchaIIy OX, or OX2, or both recgptors at ths? sa%e time. In some

PYHERERL LAt HERETEN, O Shhit Rk INGS BYARIh 8 é%“gﬁ%nylurea,

Uphenyikthiosras akavcinpzooide vedghrativesamd Xarsekactive Eniagonistdential to

axg %%%@89_%%%8%94%%@'_%P636{99{]%&5&%92@450%th%%ﬁn%m.tﬂ%me patent

atent applications, SmithKline Beecham suggests 2-amino : i .
apkisAlnsT crilifedBkliaaBeetivm crpatsdon e i rAET IR fdnnamide
dSRHVaBYeS OX, selective antagonists (W099/09024, WOO00/47576 and WO00/47580).

More recently, in their patent applications, SmithKline Beecham suggests 2-amino-
methylpiperidine  derivatives (W001/96302), 3-aminomethyl-morpholine derivatives
(WO02/44172) and N-aroyl cyclic amines (WQ02/090355, WO003/002559 and
WO03/002561) as orexin receptor antagonists. In WO001/85693, Banyu Pharmaceuticals
claimed N-acyltetrahydroisoquinoline derivatives. Other orexin receptor antagonists such as

novel benzazepine derivatives are disclosed in W002/051838.

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

(WO01/68609). Furthermore, the use of solution-phase chemistry for the lead optimization of
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(W002144172) and N-aroyl cyclic amines (W0O02/090355, W003/002559
and WO03/002561) as orexin receptor antagonists. In WOOI/85693,
Banyu Pharmaceuticals claimed N-acyltetrahydroisoquinoline derivatives.

, Other orexin receptor antagonists such as novel benzazepine derivatives
L.2.3. 41l R¥BSBadHLpDER2ASE P Bes 2SDAREND ATPHAPRARSiRIRED RIS has been
report6{gthi 2804 t8trahyergisequinoline derivatives and their use as active

ingredients in the preparation of pharmaceutical composition (WOO
It 1{??609_ .bﬁgrﬁpegggre, the use of solution-phase chemistry for the Ieag
5 SR G ORE 3 S WA PSR NRTHe RATAHRALISS b g guring the
treatn@fefigrietepiac antagenisisihepoaan treRpYie RN andRRRnd hiclhanism for

. 270-275). It is well known that the adequate regulation of plasma
his e AR S RS AL 1 B CRY BEASETS G oF 0B e The

drug aspenia byM§r1?pyz@ﬂm \gﬁmalmrtmﬁp@m;maﬁwmﬁ medpEd @ﬁf%@@&ﬂé&peutic
. .. the oxidation a rug s ce by cytochrome P450 (CYP) enzymes.

i B AR ) U s KRB D DB e L
probldm ihfaidesitadg hesmpeutic iledikationcarst laighd ablitinteabe ¥ drug by
inhibig%%y e.%%ould be %vmded. This, is due to the problem of drug-drug

hteraction LSS li%laasré)&hﬁfa% concentration of a drug by inhibition
of a CYP enzyme from another drug. 10 The predominant

The pedgyrnetabolising @R ABOE i BYPEAL XVR2COYCYPR2CIR Y P 2D6P2D6,
cyp%YE Y, hich representsabout 30% total CYR .
e e B L L S demapees
are trangfothed e @B Bidkd padhway thapsthis espeoificroytoehotinne pAh@anesialn, this
Aaw. CYP3A4 inhibition I zrucialfor a chemical entity to, .
>peet _bec%gror]e a drug%:gr?dl g?e%%?l??%% %gvivn ]ebé'H%lﬂSn%% Ogﬁﬁ? %rgﬁ%%lofﬁhas
chemigptiatprdedcinventibnhenslideicaffinities against CYP3A4. Further, it
has also been observed that these compounds were active after oral

It has MRSt atign ﬁ%?@b&%&fn@eo@'%ﬁé%%é@ﬂﬁﬁ%ﬁtﬁ{ﬁ HERLSIQre SRRk against

for the treatment of diseases such as, for example, eating disorders or

CYP3ddepratisrdéresphe faravihtr parchiialphesp evnnowrdiniong ot thefter oral
admi¥ §E@L&19@6H§&ﬁlnﬂk0§tﬂﬁ§ pIsthe E%Q%PW@%@%@&HJP{%&_ treatment of

. invention and are intended to apply uniformly throughout the specification
diseasgy i rndArisenaly B ecsipresHesp b dfinition provides a

broader definition.
The foliowing paragraphs provide definitions of the various chemical moieties for the

compounds according to the invention and are intended to apply uniformly throughout the

specification and claims unless an otherwise expressly set out definition provides a broader

definition.

The term “alkyl”, alone or in combination 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-Ce alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, ferz-butyl,
pentyl, hexyl, the isomeric pentyls, the isomeric hexyls, preferably methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, isobutyl or rers-butyl.
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, @é{é‘%ﬁﬂary 5 arﬁ?h‘fdgrgor%%r% “forming a pep e

The term "alkyl", alone or in combination with other groups, means a
wiagiliesain or branched-chain alkyl group with 1 to 6 carbopateBsms 01579
preferably a straight or branched-chain 25 alkyl group with 1 to 4 carbon
atoms. Examples of straight-chain and branched CI-C6 alkyl groups are
methyl, ethyl, propyl, isopropyl, butyl, s,’éc-butyl, isobutyl, tert-butyl, pentyl,
Resdamina i efieIseH S OmRTRLRA &t REIGTI8TyRsfaranly HiatRyRrawRytherein R
Branylky ISPy By e RGN alsA BB O RS R WP 2R0B/R 543
bPCT/FP 095/0018_ 9 4Thedter "alkox¥" al%ne or%n corg}%in tion with

Y PR Pl R 7 e RSP RVIE BRGRYib oA
above-defined, such as methoxy, ethoxy, n-propoxy, isopropoxy, n- ‘
Prrsxpresiputigmaseutabypcarriadn BltOLPcpreRssapRsE fbky i iorganic
ﬁ%@&yoﬁihﬁ@?@@ﬁ%@ﬁy@g@ﬂmﬁc&ﬁm%oﬁ%?aﬁlﬁ iﬁ&é@'@g&f&mpa@g@& acid,

ither salts with inorganic 5 acids_or organic acids like hydrochloric acid, .

e e R L e e G s e
favidricicid. deitofonviit poithiassticskaitt; avidloir theits tditaitaeidid)-tflwresrigifonic
AR HRYROIEACH. ARMLIG A6 HuSISREGAC, MEWRMESUHANS A6ifoxic to living
p-toluenesulfonic acid, salicylic acid, succinic acid, trifluoroacetic acid, _
MRRFTRS| KA Rateahs FEmPRIE Wb umide didaArdicionitEagdhqe inorganic base
lmﬁ?%d @fe‘mﬁu;ﬂ@%iﬁ)aés, @cg'di@dm?aiymﬁxéﬁa Qgtdﬁh@ﬁﬁﬂlﬂj_ﬁrbﬂiﬁe,dlﬁldi_léﬂx

an alkali or.earth alkali base, e.g. sodium roxi otassi roxide
AR MRS ERee fea b ey B A P BB et can
troveptab(Sdakdsredoren bessadrupe .mude FadGalf SBect#dn2d-bbkic

drugs", Int. J Pharm. (1986), 33, 201-217. Salt-forming groups are groups
Surpshaals fovpRaeasiu ey Akl NE0ReH S MRt S PaMBIg(Rtnkpastds
omParlGa R CaL eastongbaslc adical, IO LXATDIE ST ¢ secondary

ond or a pyridyf

aadicaromeyofdormangd pefditio hasdlts, afoyriddrragicalvinintrgaprid adiigon salts, for
UNENSENRIRLRASIC LAY RE IRIEPIEPR ST @RouRaRONeaGIAmBASI b BsiRltRid

may be formed. Compounds having acidic groups, such as a carboxy
arbtipnsrlts presIedtoxy group, may form metal or ammonium salts,

such as alkali metal or alkaline earth metal salts, for example 20 sodium,
Gomssivinhvagresitrarorsaktitn satesboraBieHD RiLP RuIediUI RmnsoTHE, may
B ARG QLGARIG ATAGS s SUCH: ARG R Blomeamingsn foeRXaNBlfr example
triethylamine or tri-(2-hydroxy- . . . ,
sodium, potassium, magnesium or calcium salts, or ammonium salts with ammonia or suitable
organic amines, such as tertiary monoamines, for example triethylamine or tri-(2-hydroxy-
ethyl)-amine, or heterocyclic bases, for example N-ethyl-piperidine or N, N*-

dimethylpiperazine. Mixtures of salts are possibie.
Compounds having both acidic and basic groups can form internal salts.

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.



ethyl)-amine, or heterocyclic bases, for example N-ethyl-piperidine or
N,N'- dimethylpiperazine. Mixtures of §a|ts are possible. Compounds
having both acidic and basic groups can form internal salts. 25 For the

Disclpssthogiss bfVsblatErGHprifl e%ﬁegteé?bvéﬂoa@ﬂﬁl%1695@%"@8?%%0&%@3

folloll BEReHRgdiuIiNgS. 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, howevgr, and those salts are therefore preferred. 5 Disclosed
are novel substitu hydrgjsoquinoline derivatives of the
following generalMR ONC' Bi1ll CF3 () wherein R"and

t

R3 mdependently 2 roge g§1-C4 alkoxy, R3 represents

is provided 1,2,3,4-tetrahydr 1S0Q
formula (I) RZ\ O'l /NY N/Ra

iy

wherein

R! and R? independently represent hydrogen or C,-Ca alkoxy;
R’ represents C-Cg-alkyl:

X represents -CH- or a nitrogen atomn.

In a first aspect, there is provided 1.2,3,4-tetrahydroisoquinoline derivatives of the

@ .

{a

general formula (I)

wherein:
R' and R independently represent hydrogen or C,-C, alkoxy;

R’ represents C,-Ce-alkyl;



tl) wherein: R' and R2 independently represent hydrogen or CI-C4 alkoxy;
R3 represents C1-C6-alkyl; 5a X représents -CH- or a nitrogen atom; and
Toptisatinisukdienantidiness, atiktures of enantiomers, racemates, optically

a@x@r%pg@fﬁrﬁﬁliéogﬁ%ﬁompgyrﬁﬁx@&r@?%@%ﬂﬁﬁ%@rﬁﬁ; %%é&‘%[é%is%ﬂ&[ify pure
racemates, mixture of diastereoisomeric racemates, or meso forms and
HRrRnfcal A REep bSO sNERs: CONMPRIENEHY RSTRRElogdsre of
dormesotheneskt: @sseqns aspechriiemmdsopeaviaethaally acceptable saits, solvent
4-tetrahydrais quin ine derivative as defined above for use as
grﬁ%@%%’écr%grﬁ%[ﬁ(ﬁ rqfﬁ??d‘%%%{lggﬁstﬁ%erg?; provided a pharmaceutical

LEOMpRSHOngRataining at leastiane compoundas definedahoue anghative as
dp%a\ﬁ;%w ceutically acceptable carrier material. In a fourth aspect, there is
BHIGHIRRPYS A HEE 1P Uy droisoqu.inoline derivative as defined
above in the preparation of a medicament for the prevention or treatment

of is%ases elgcted from.éh grou consisting of de?ression' anxiety;
I z{ aspecl, there 13 provide armaceunicalcomposition contaiping at’icast one
addictions; obisessive “compulsive disorder; afféctive neurosis, depressive

cnepesis aadrietydndoresisd dysthymicedisgdiderxcapoddedisoteansexalal

- dysfunction; psychosexual dysfunction; schizophrenia; manic depression;
delirium; dementia; severe mental retardation and dyskinesias such as
IHantwgorseedistiase ant Yolgrettee synidlonted disiobissoiappetitditasterivative as
ASQIEeNR Y OMERGRAUSE R AN, BRSNS dISeA8E SHSNIBY Searment of
syndrome/disease; basophil adenoma; prolactinoma; hyperprolactinemia;
digspsitateriatT AP IBPITRID taRtotiade s HYpothalgimiedisaiggesebsessive
datiammatarnohewelrtiseases gastricgysiinesiangastriaoersaReNIGH Symic
syndrome; hypophysis diseases, hypothalamic hypogonadism; Kaltman's
%Wé%hm@(%éwéfhwa%@)‘%ﬁﬂﬁ&%%#ﬁ%ﬁ BYREISHR ST higaphreni;
hypethaiaichyRathyroidisientyp othalamigrad e paligysTuneti®fkinesias such as
idiopathic_hyperprolactinemia; hypothalamic gjiSé)rgers of growth hormone =~
ARSI i PthiEtow M eteiendyr tffariSHO BigantiRpRt KerHiedaigiics:
wistunbedielnoiealmndParkinson’s disease; Cushing’s syndrome/disease; basophil
adenoma; prolactinoma: hvperprolactinemia; hypopituitarism; hypophysis
tumour/adenoma; hypothalamic diseases; inflammatory bowel disease, gasiric
dyskinesia; gastric ulcers; Froehlich’s syndrome; hypophysis diseases, hypothalamic
hypogonadism; Kallman’s syndrome (anosmia, hyposmia); functional or psvchogenic
amenorthea;,  hypothalamic  hypothyroidism:  hypothalamic-adrenal  dysfunction;
idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone deficiency;
idiopathic growth deficiency; dwarfism; gigantism; acromegaly; disturbed biological and
circadian rhythms; sleep disturbances associaied with diseases such as neurological
disorders, neuropathic pain and restiess 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 giucose tolerance; migraine; pain; enhanced or exaggerated sensitivity
to pain such as hyperalgesia, causalgia, and aliodynia; acute pain; bumn pain; atypical
facial pain; neuropathic pain; back pain; complex regional pain svndrome ! and Ii;
arthritic pain; sports injury pain; pain related to infection e.g. by HIV; post-chemotherapy

pain; post-stroke pain; post-operative pain: neuralgia; conditions assoctaied with visceral



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; ostédporosis; angina pectoris; myocardial
infarction; ischemic or haemorrhagic stroke; subarachnoid haemorrhage;
ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal

pailiSEASE; IFRAIICH GleCORRIBIR ARG MIcAINS: RAINLBRRANARSLEF incontinence
exaggerated sensitivity to pain such as hyperalgesia. causalgia, and

L IBEyNE SRS 55N e Sailt: RFSRIKS 1R8I PRI WU PRI pqs: sleep

didoatepainigomplekregianiadpatu sy ntkeme J; andHicastviticpainospartSsiecep

injury pain; pain.related to infection e.g. by HIV; post-chemother ain; .
oD T B L PR i TS CRATEBT A e iding
novelbpiuiscenaitb yoain sudhiaksihititablzlpowel-syridnesnemmignainediydcomplex;

ina; urinary,bladder incontinence . e.q. urge incontinence; tolerancet
pe e R A SRS AR
genardiovastalardisbrelersiineurodegenerative disorders; sleep apnea;
narcolepsy; insomnia; parasomnia; and neurodegenerative disorders
including nosological entities such as

Alghstisisitrdritternameandaineonisim and eRtbpia) complasantiomers, mixtures of

enRAllidQsROMENigRAl dpgenaralion apilensyssaiziredisorders:ansibsiomers,
diseases related to general orexin system dysfunctions. Also disclosed

diggter eIPPLdEBFSHRUA K 4iE Db HGIEITPerB eifaricals, mstaréyss and
ph8ARRIQMANS, FoENBIeSaRPUERIADLIR SIBSICEa0ISRMABLT XIS Ofhereof,
diastereoisomers, diastereocisomeric racemates, mixture of
diastereoisomeric racemates, meso forms and pharmaceutically
Ancedptable saltsoaphieidt qubaptexeBoandimdnpbalagicalifestsd thatdofing also
. Anf\{frefertenc toa com;%ound of ?ener{al Formulal}(%is to be undrﬁ?rstood ]
© ST RPANG Al ConfigtaToRAITES T ikt et SPenAitomErideug=s:
masracemaliesteciastare aisrs camixtivrescoidiastenab mérgjraiasfedéomermeric
rJ355IRAtS andmixtugs of digsigreomeric ragemates, a8 Well 83 alts, e,
especially pharmaceutically gcceptab?e sgfts, solvent ¢ mﬁjo exes, and
complgiesl sgicaloipimis g bioprop Aateranrexpedient Alisotdisclosed are
solvation complexes of compounds of general Formula (I). The solvation

can be effected in the course of the manufacturing process or can take
Alﬁ{h@ésclosed are 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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ERANIER48.g. as a consequence of hygroscopic WO 2005/1 PSBABE2005/001879
PCT/EP2005/001879 6 properties of an initially anhydrous compound of
general Formula (1). The invention further encompasses different

prapeRhQlegicahiRsmSa e eLtaHinG: QIS Al LOPRANOS 0T aE DR R ion further

Formula (1) agd their salts and solvation complexes. Particular
B HSHE A) XA LS i S St oo cqmpimgds of generd
Ferafilés(Iaad theilikesand areaalrinolugec i the-frseopgeaftheREeseNtxhibit

invention. Preferred substit 1,2,3 4-tetrahydraisoqujnoline derivative
b R AP Sl A e 2
particltrdypeessretimayigroup. In a preferred embodiment, X represents

-CH-. In another preferred embodiment, X represents a nitrogen atom. Ip
teeanetheipreier ed smbadimenisiRdiieniesasis avaethyingeuwhd@ia R and R’
%%tL%ung%tpar%?ge embodiment, R’ aré(d R2 represent a methoxy group,

répresents “EH1S aﬁ?ﬁ??gb?ae%gﬁt%r 2 GE FEEEmples of
preferred compounds are selected from the group consisting of. _

L(6, PLEI T EtheRpad s trI tienbiratay-p Henyh - Ay 3pactrigd renbpdiment, X
ispauinelinroded aulrmethyl-2-phenyl-acetamide; 2-{6.7-Dimethoxy-|
-[2-(6-trifluoromethyl-pyridin-3-yl)-ethyl}-3,4-dihydro-1H-iso-quinolin- 2-yl}
WVaraatbybehenyhacaiamide: Tegreampaunds pursuant to general
formula (I) are useful in the preparation of a medicament for the
prevention or treatment of diseases selected from the group consisting of X
Hesreauidiar0 RISt RRosems obSestive Rorpiisie aisBriusy &rour:
alfectivesneyrosis; depressive teLrgsigianxiety neurosis; dysthymic
disorder; mood disorder; sexual dysfunction; psychosexual dysfunction;
sehieapl f@ﬂB%%EPa%@ iﬁg%aﬁﬁ%m@hs@l@yé&r&béem@m% s&@gm@_%@tal
retardation and dyskinesias such as Huntington's disease and Tourette ..

B chRs Nt e e R e e LR
RankarisorY srkiseasesishing's syndromeidisease; 25 basophil adenoma,;

PSS P ISR e o

a; hypothalamic diseases; inflammatory bowel disease;

Jasthid'dyskinesiphenyi-acetamide.
The compounds pursuant to general formuta () are useful in the preparation of & medicament
for the prevention or treatment of diseases selected from the group consisting of depression;
anxiety; addictions; obsessive compulsive disorder; affective neuresis; depressive neurosis;
anxiety neurosis; dysthymic disorder; mood disorder; ssxual dysfunction; psychosexua!
dysfunction; schizophrenia; manic depression; delirium, dementiz; severe mental retardation
and dyskinesias such as Huntingtor’s disease and Tourette syndrome; diabetes, appetite/taste.
disorders; vomiting/nauses; asthma; Parkinson’s disease; Cushing's syndrome/disease;
basophil adenome; prolactinoma; hyperprolactinemiz; hypopituitarism; hypophysis
tumour/adenoma; hypothalamic diseases; inflammatory bowel disease; gastric dyskinesiz,
gastric uicers; Froehiich’s syndrome; hypophysis diseases, hypothalamic hypogonadism;
Kaliman's syndrome {anosmiz, hyposmia); functional or psychogenic amenorrhes;
hypothatamic hypothyroidism; hypothalamic-adrenal dysfunction; idiopathic

hyperproiactinemia; hypothalamic disorders of growth hormone deficiency; idiopathic growth
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gastric ulcers; Froehlich's syndrome; hypophysis diseases, hypothalamic,
Wg@mg&gm; ICallman's syndrome (_anosmla, hypqsmla); fm}ﬁp%(}g}’omsw
psychogenic amenorrhea; hypothalamic hypothyroidism;
hypothalamic-adrenal dysfunction; idiopathic 30 hyperprolaetinemia;
hypothalamic disorders of growth hormbne deficiency; idiopathic growth
&iT0bHeENE PeanErLeusNBlT Jistdhdistesctheasirirpadian thythms;
spgaaisatacto megakddisih diedsbiclegieahand siearimd iyt ARG o FAEP pain
agiigtrlém%nqgssag P%Eg-%d with diseases such as neélrological isorders,
NeUropathicpain and FESiALe e AT AS UM SHETTRG grasbiedure;
hypatenaiad: dongtstien heinfaitteetiohymoteprsions; ygex easions; urjuanydial
iHPARHANICRIRRPGY Rl ARG RBRIOUR MYALAIAIALA VRIEH QN JRCAMIG:
or haemorrha%&; stroke; subarachnoid haemorrhage; ulcers; ‘allergies;
BSBIERATPRERP YRR o ) nicHFaAl el e Teir s s alenased 8 lupRpaipkance;
rgiglaORe foleraeateiig iR RAI senhangad piisxagusy aledrsepsii\divsdogia,
in.sych as hyperalgesia, causalgia, .and allodynia; agute pain; bum .
B B R 1 B R AR e i
opaipleyridrombpkarryiirerthiticddinrtbporsaimiunepainiyoair e lptedreda ko to
iipEeRURR £- By B RONHRRIPONSIAPY RAR RO AL BKS Balitive pain;
post-operative pain; neuralgia; conditions associated with visceral pain. =
nsyEleiss AUERIbBRRIEGAGF TR PaSuSh aSAREAYA bRielsy Bisemeymigraine
amnCantingneimgbldiger MCOMIMALE e ¢l AgkaineonneRICatiRsate Withettawal or
JAmARIERLcs; sleep disorders: eating disarders; cadiVASHAN isorders
chsorders, neuroc?egehereﬁlve ISOr ers,gs eep aphea; narcolepsy;
neiosearactivgsbsariersasier i Bonedlrodeensetatisendiso pdess i diry
RORRIQGICAIBRIIES ALDiAS AP hIRBIoResReRE@such as disinhibition-dementia-

aFkinsonisrii-amyotrdphy complex; pallido-pontg-nigral degeneration,

* PERHAHR B AT S FI B Bedif P oRl e ntere! A BERErRE Y SRLPBFGrESiTe -

deyatem shybbtinctidiseasés ocnpalnds ekihergénayaictordpsfianét)oare

particularly suitable for use in the treatment of diseases or disorders

WJ@% w@uﬁﬁﬁm@é?iaﬁ § SRlRS ¢ IROHIR S0P L eR helisaraels: of

20 Eating disorders ma% be defined as comgrisi metaboli% d sfurljctio {ord
iraren R aYerr d5p ETIRS E BN RO RFR SRS SRR RSN B URGTHR R AT 2 P oiSorders:
anorexia nervosa. This pathologically modified food intake may result _
Beding diseuters dnap hedielinatt rscnombsiagy arsidoRsrdisdenctianatedegnsigs appetite
cftaaimp@oﬁh@talﬁ%vag@em@ﬁ dittsdolistirbeshprrae Rbiraf Topdhamaldyithigh
at . .
modified food intake may result from disturbed appetite (attraction or aversion for food);
altered energy balance (intake vs expenditure); disturbed perception of food quality (high fat
or carbohydrates, high palatability); disturbed food availability (unrestricted dict or
deprivation) or disrupted water balance.
Sleep disorders include 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. Insomnias are defined as comprising
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 iliness.
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or carbohydrates, high palatability); disturbed food availability (unrestricted

v@kﬁ@g@ﬁ;gj@pnvatlon) or disrupted water balance. Sleep dlsorggﬁﬂp%wﬁﬂmw

insomnias, narcolepsy and other disorders of excessive sleepiness,
sleep related dystonias; restless leg syndrome; sleep apneas; jet-lag
- shift-work syndrome, delay&d or advanced sleep phase
SFr? 6610 AR P B i B RS EBipA ST PYSiaY Evsericling at least one

casmadedmum@gmmmmmexamaa@mgn&aﬁ&ﬁmm:m&%&%fe carrier
ﬁg{éﬁgpnal 30 transient insomnia (new environment, noise) or short-term
|nsomn|a due to stress; grief; pain or illness. WO 2005/118548

/EP 005/001879 8 A further object of the invention is a
p'PP SR HHieht SRS ARG At as thsrecaBrpeupariténrding
ﬁﬁeﬁ?r&mﬁdﬁwaﬁm ﬁhﬁfﬁ&%ﬁi@@ﬂ&%&@ﬂ%@@@ﬂ?&r RIS HRbrders

lect of the ent |nvent| sa met of.the treatment or
pro% XIS o1§f gg) gggses R T St % brAGHYE AEarsed adh? -4
fﬁ@%@m@%@rlsﬁﬁp@mmg gmphﬁmgttlaeﬂadmmlstratlon to a
patient of a therapeutically effective amount of a 1,2,3,4-
Itearahmredme (‘;mﬁm @r?ﬂﬁatmmpqmiggaw enabiRe H&%&@dlntiﬂ #lg and 1000
Rreferigd embodiment of fhe invention, this amount is comprise etween
érr?)g angl FOO mr? f dgy gr%laﬁf HSRY ZI‘Fﬁrget%a%B 5 B&”dsa'g?g t0 200

DRGNS tticularly from 5 mg to 200 10 mg per day. The present invention
also concerns a process for the preparation of a pharmaceutical
Tdmmmeiti bwm‘mpaﬁsmg:ac&n?sa groedsatydrieipagaiantnerdesiativeeutical

%qug gl I (% mixin e o[ more active jngredients

ordlﬁg tg ene forﬁr;?ulzf?l ‘)lvﬁﬁmsogﬁnr?eﬂnr%é?gﬁ% 1R A TR %ttp Iﬁ%%ﬁl
%wéé My mn@n«gom@umg@ afigeringaidiontywiec¢idianth teairal formula (1) with a

c@ﬁ@me@ungauy,@gﬁ@mapﬁ@@ﬁ@can be used as medicament (e.g. in
the form of pharmaceutical preparatlons) ‘The pharmaceutical -

. Tﬂ%e&@ﬂggm 8? RGY Inl eg‘gangnn%g‘a SUCh gra” éetgoiéns:}ns can g}: used

of tablets coat iné psul

a%araﬁ%@e@rkmsm%fog@gﬂmhsmg;um@nw{@t@nﬂ B ——
PERIANENR SRCsRIM ARGt iR then iUy Of SHRR SPARFIES): fANGYRR JPBblets, coated

tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions), nasally
(e.g. in the form of nasal sprays) or rectally (e.g. in the form of suppositories). However, the
administration can also be effected parenterally, such as intramuscularly or intravenously (e.g.

in the form of injection solutions), or topically, e.g. in the form of ointments, cream or oils,

The compounds of general formula (I) and their pharmaceutically acceptable saits can be
processed with pharmaceutically inert, inorganic or organic adjuvants for the production of
tablets, coated tablets, dragées, and hard gelatine capsules. Lactose, cornstarch or derivatives
thereof, tale, 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



10

15

20

25

20 administration can also be effected parenterally, such as
wiaiknzugesdarly or intravenously (e.g. in the form of injection sp&ql,nggﬂ, ﬂmsw
topically, e.g. in the form of ointments, cream or oils. The compounds o
general formula (I) and their pharmaceutically acceptable salts can be
processed wm% pharmaceutically inert Slmorganlc or organic adjuvants for
SYR@OB%HU%%% BF HaBIRlS, U AR PR eanid et jepdidh s liauid
pobpsulgs. Lactose, cornstarch or derivatives 25 thereof, talc, stearic acid
or its salts etc. can be used, for example, as such adjuvants for tablets,

mme@d@mimr%g@&%@ml ﬁuﬂ@k&%@gm&e@bﬁ@e&aﬁo@%&me

sules are for example, vegetable oils, waxes, fats, semi-sqlid
S SRS UGB S SR oAl AS ML ASHIES FoT RE BB cH M e
libt aalstions mnkksywpes au@qcﬁmmammé‘pmw:tef HEahotionalywisMarck
r roglucase etc. Suitapl ts for in
"22&%5&%2‘%&}2*’%‘ e R CR R CET
E”S etc. Sui EE %{s‘zjvams for WO 2 £95/118548 PCT/EP2005/001879 9
5008 YAES° G 78 AR b A BTN SIHED BLBTfa iR e sprms by using
ksewi-salidmed kiejuide polydidjets. sTitenabove-described components for
orally administered or injectable compositions are merely representative

ASKARR BB ARG iIMRIRINAIS 3Nl AR PIRGSRBINSIGLONI NS S- R B0 Ro-

like are set out in Remjngton's Pharmaceutical Sciences, 20 h Edition,

qEB‘@i‘“WF&W?‘ﬁ’ﬁBﬁ%ﬁ?ﬁﬂr@é?rﬁfﬁﬁV FORBHR Be%?ﬁ%}&‘ﬁ% GATdiRg o general
fonooip diatttdersimbipvafdsence piEhecompodingscohthgsriene saipancant

&ét%?&%@lil&'%ﬁ'ﬁ%ﬂ@‘!c @‘é?‘@él%‘%%ﬁé?eaﬁ%f % &Lﬁ“%e%@%\é‘ﬁ%ed in general
further o

sustained release drug delivery systems. A ject of the invention

fosraukr fo e Bactenmimaysrs shiakien BN 53 b o uH{s BIEOP PROTRATRYSIFARY acceptable

sﬂwma;e&%@qggﬁgmg,{g@ew@g formula (1). Compounds according to
general formula (1) of the present invention aré prepared according to the

%ed%%ﬂla&?&t@éﬁ%%% 6@ 'Qﬁél& th@&%&@sﬁﬁ'@ﬁé@?th&l%@%h%%ﬂ%’of the

3 are as defined in general formula ( e comag{)ﬂtw)unds

gm&h@m&&ﬂé@@ bét@éﬂwméd %ﬂ%ﬁﬁ%@ﬂtl&fﬁﬁf%{éﬂéﬁt gseSQpyounds
atb@repdria aimaBRL KNANEhRENSachetiys- ﬁeﬁﬁbwdessmﬂmhbelmlkylanon

the ke -intermediates in the synthesis of compounds of the gener
ofotrshi1 hkhydspiseaninatings A gndROgRIAtS AR Fo fro N S%*é%‘éms

oBeIMROURASduced to 1,2,3,4-tetrahydroisoquinolines with sodium borohydride to give the
products as racemic mixtures. Enantiomerically highly enriched 1,2,3,4-
tetrahydroisoquinolines are obtained by a transfer hydrogenation of the respective 3,4
dihydroisoquinoline in the presence of a chiral Ru(II)-complex (chiral catalyst), which was
originally described by R. Noyori et al. (J. Am. Chem. Soc. 1996, 118, 4916-4917 and WO
97/20789). The chiral catalyst (Ru(Il) complex) used is as follows:

ISOQ
Phg ) N\
R
. LN
Ph\t‘\w N Ci
Ha
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are prepared either by cyclisation of N-phenethyl-propionamides with

W alkylation of 1-methyl-3,4-dihydroisoquinolines with alkyl
bgﬁ%fé%?%e 3,4-dihydroisoquinolines obtained are reduced ]f§ T/EF2005/001879
1,2,3,4-tetrahydroisoquinolines with sodium borohydride to give the 20
products as racemic mixtures. Enantiortferically highly enriched 1,2,3,4-
tetrahydroisoquino lines are obtained by a transfer hydrogenation of the
respective 3,4 dihydroisoquinoline in the presence of a chiral

RU(Il)-complex (chiral catalyst), which was originally described by R.

Noyori et al. (J. Am._Ch d
97/20789). The ch
PhN' RuR) NP 05/118548 P@
10F R2ZFR2 FRt/HN\XRtA/N F AF POC"AX [:: R2

NaBH4 (racemic route) or ) LbA £
POCI, \/@/k
I s

) Br Y

=N

7) chmprex) used is

NaBH, (racemic route)

or

HCOOH/NEY 52
+ 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 (1) following
one of the three different synthetic routes a) b) or ¢). In route a), the 1[,2,3,4-
tetrahydroisoquinoline is alkylated with a substituted 2-bromo-acetic acid methy! ester. The

obtained ester is hydrolyzed to the corresponding acid and finally converted to the amide by
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HCOOHMELt3 52 + chiral catalyst (enantioselective route) HR R2 7FF F

& 56hs s illustrated in Scheme 2 and Scheme 3 below, .

1,?,3,m%§4®droisoquinoIine intermediates according to the iﬁggﬁ }62803/('()1879

can be converted to compounds of general formula (1) following one of

the three different synthetic routes a) b)'ér c). In route a), the 1,2,3,4 10

AR AR SRBH DM BARE RS Iy 1fedrsiitA andim dtitlitcprasanrsmb eeutdingigagent. In

methybpstee. Stecloittainadirsiars bydrofyzed adhaicarigsprndinganid 1,23 4-
j . the amide by WQ 2005/118548

g%q?'g Pzég /O@%%%ﬂ] %%grr%rfl e'??:%;tﬁ%’ m%%e%éﬂ(‘%ﬁ with the desired

amine in the presence of a couQIing reagent. In route b), the side-chain is

introduced by a direct alkylati®h ef theespective 1,2,3,4-

tetrahydroisoquinoline with a 2-br nide derivative: R2 Rt/ NH

route a) F F Froute b) O O By1&/E R HR2R2NiNR3ROl)

NaOH R H 2) R3NH2.//1\ coupling reagent X X

route a) £ route b}
0 o
Br 3
o N,R
H
0 0
- R®
° 1) NaOH g
2) RINH, |

coupling reagent

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
corresponding amide is obtained which can be tosylated with
p-toluenesulphony! chioride. 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 (I).
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16

FFFFF 5Scheme 2 1,2,3,4-tetrahydroisoquinoline derivatives of

el fesmella (1) can also be prepared in a stereoselective manner

starting from enantiomerically pure methyl (S)-(+)-mandelate f&%W&OOS/ 061879
route c) (cf. Scheme 3 hereinafter). By treating the ester with an alcoholic
amine solution the 10 corresponding artide is obtained which can be

tesylated with pstoluenesulphogiyl chloride. In a last step the fosylate is
cojgpf@d with a E,ﬁH,gA-te’fQ&h j88quinoli€' derivatfeen #ie

respective compound of gengral farmula (1). WO 2005/11 t 48 H
PCT/EP2005/001879 12 'Of 1101t HO/io.rCOyMe R3NH- Bo//a. }~ NH

TsC! TsO//,,,~\N_R3 PhIrPhHPhHRZ RiNH i CF3 R ' RN
H X CF3 Scheme 3 The 1,2,3,4-tetrahydroisoquinoline defivatiye

given, other experimental conditions can also be used unldss othervise
stated. Optimum reaction conditions may vary with the
RZ

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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35

particular reactants or solvents used, but such conditions can be
AeionaNneskhy one skilled in thg 1.0 art usmg.rout_me optlm|sat|1(,)£LF{EP2005/0@1879
procedures. Experimental section: Abbreviations: ag. agueous "atm
atmosphere 15 BSA Bovine Serum Albumine WO 2005/115548
P%ﬁ/EPZOOS/OOlWQ_ 13 CHO ChinesE Hamster Ovary d Day(s) DCM
BifRioromethane STBREAS DifEBHORYEthylamine 5 DMAP
&l,N-dimethyl-4-amibygs)idine DMF Dimethylformamide DMSO
Pimethylsulfoxide 5@%&@&9& EDC
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide 10 ES Electron Spray
PBE4etal Calf Serbisprepyiey/ariseent Imaging Plate Reader It hour
PIE88 Hank's BalahgedibaihPeiutininddyddiicES

Ang-Hydroxyethyl)piper, -l-ethanesulfonic acid HOBt
Hédroxybenzotriazol. HP%P%-I%?]%Performance Liquid Chromatography

Plexane HV HigimeRuHPEdRditions 20 LC Liquid Chromatography
EA Ethy] acetate

EDC 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide

ES Electron Spray

FCS Fetal Calf Serum

FLIPR Fluorescent Imaging Plate Reader

h hour

HBSS Hank’s Balanced Salt Solution

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

HOBt Hydroxybenzotriazol

HPLC - High Performance Liguid 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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LDA Lithium diisopropylamide MeOH Methanol min minutes MS Mass

woeslrosaapy 25 p.o. per os prep. preparative PyBOP PCT/ER2005/001879
Benzotriazole-I-yl-oxy-tris-pyrrolidino-phosphonium- hexafluorop():hosp ate
Rr Retention front 30 RT Room temperature it retention time sat.

ggturatgd tic thin layer chromatographf/" THE Tetrahydrofuran 35 WO

48 PCT/EP2005/001879 14 Chemistry The following
examples illustrate the preparation of pharmacologically active
EBrdsdanine sramelshibntials Barmparatien oflthuintvelegioply thisherofomibounds of
iemperaionas:ede steledind: fALHahdicat and preparative HPLC
investigations on non-chiral phases are performed using RP-C 18 based

g(p,lWgérdﬁ[}gg)g,ig%gg’hp@vestigations are performed on two different

instruments with cycle-times of -2.5 min and -3.5 min respectively. For

/EllELClsqurations on chiral phases a Chiralcel OD column from Daicel )
PRI AL B e B L SR IBHE 58 Bvrhisd phasebirerRaNfireed using
R3V0MAH2 g DB @GN MR oy BRAHZD L(V awiastigadond aehgsfiaal HQ s niftsdfRrent
JMER . W _solvent used, multiplicities: s = sin = .
ldouble%{tg%lr{i%%???f é%atggr%.é ﬁ%‘ia@u%pﬁ?!% = ?gté‘g?%o%ﬁlﬁl}gicdsepammns
Ubrikirahebases giviirpipeH2D ejuno-fem DeiecbfiveamisatlimdusyridLicused. Compounds
{relhaplateEtory \etokr $Htene) 60 RN BY M09 RAIBYford; 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 Fys4); or by melting point.

A.. Synthesis of propionic acid derivatives:

1. Synthesis of 3-{6-triflucromethyl-

A solution of 6-trifluoromethyl-pyridine-3-carbaldehyde (570 mg) in DCM (1.0 mL) is added
to a solution of (triphenyl-)’-phosphanylidene)-acetic acid methyl ester (990 mg) in DCM
(2.5 m!). 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): 6 =3.85 (s, 3H), 6.59 (d, | = 16.2 Hz, 1H), 7.70 (d, ] = 16.2 Hz,
1H), 7.71 (d, ] = 8.1 Hz, 1H), 7.98 (dd, J = 8.1 Hz, J = 2.1 Hz, 1H), 8.84 (bs, 1H).

1.2 Synthesis of 3-(6-trifluoromethyl-pyridin-3-y!)-propionic acid methyl ester:
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A. Synthesis of propionic acid derivatives: 15 1. Synthesis of

R (] ethyl-pyridin-3-yQ)-propionic acid: 1.1 Synthesis :
3-(6-triflﬁgfgﬁethyl-pyridin-3-y|)-acry|ic acid methyl ester: O 4%9%}2 ORS/001879
N 20 A solution of 6-trifluoromethyl-pyridine-3-carbaidehyde (570 mg) in

DCM (1.0 mL) is added to a solution o >
(triphenyl-15-phosphanylidene)-acetic acid methyl ester (990 mg) in DCM

(2.5 ml). The mixture is stirreg under nitrogen at reffux for 20h and
concentrated in vacuo. TheFr sidyéeis purified by Nash chromatography
(EA/heptane 3/7) to give the désired ugsaturated Ster as a white solid.

25 'H-NMR (300MHz, CDCI3}: S = 8785 (s, 3H), 6.59 (d, J = 16.2 Hz, H),

7.70 (d,J=16.2 Hz, 1H), 7.71 (d, J=8.1 Hz, IH), 7.98 (dd, J=8.1 Hz, J

A Soltitm, oFY)(B-Bfiosortidhyl R SHABS SIS G lic aci i
%é({gétrgmggr{pm@th#égri%in—%})gﬁro&?gﬁ ic %fgidc rﬁéﬁ@f%}ﬁgﬁ%‘w mg) in
2005/118548' BCTIEPSOYE §0% ¢0me ng\siarmsg|umidsin dhydrogen
Brpesittrohtehpt-RYridin2Bryl hasnyiasioidintatbybasiond? 20RBhiNc Gcentrated

meibane) (RO malis,; ith P %, 240 mg) and stirred under a
fﬁ%ﬁ% éatrﬁos%%ﬁgﬁ(?lt‘%idr\g %?rﬁgéf%?%%égsﬁjé suspension is filtered

Q h’é%&%ha&ﬁa@w@am gl 1S prdpicinid acRHRSIass (s,
AR EEN A R S R I A

= 8.1 Hz, IH), 8.58 (bs, IH). 10 1.3. Synthesis of
3-(6-trifluoromethyl-pyridin-3-yl)-propionic acid: O

1.3. Synthesis of 3-(6-trifluoromethyl-pyridin-3-y1)-propionic acid:

O

Lithium hydroxide monohydrate (330 mg) is added in one portion to a solution of 3-(6-~
triﬂuoromethybpyridim?;~yl)-propi0nic acid methyl ester (610 mg) in a mixture of THF (15
mbL}) and water (5 mL), The mixture is stirred for 20h at RT. DCM and aqueous ﬁC] (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 MgSO, and concentrated in vacuo to give the

desired propionic acid as a beige solid.

1

H-NMR (300MHz, CDCly): § =2.75 (t, J = 7.4 Hz, 2H), 3.06 (t, J=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:

L.1. Synthesis of N-hydroxy-N-methyl-2-phenyl-acetamide: -
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F1 a4 F N 15 Lithium hydroxide monohydrate (330 mg) is added in one
WortigR Qs golution of 3-(6- trifluoromethyl-pyridin-3-yl)- pI’OpIO g 1001879
methyl ester (610 mg) in a mixture of THE (15 mL) and water ( ﬂ% Q?ﬁ
mixture is stirred for 20h at RT. DCM and aqueous HCI (1.0 M) are
added, the layers are separated and tHé aqueous layer is extracted twice
with DCM. The combined organitiextractg are dried over MgSO4 and
concentrated in vacuo to give ' ifed propionic acid as a beige
solid. '"H-NMR (300MHz, CDCTS nd= 7.4 Hz, 2H), 3.06 (t, J =
7.4 Hz, 2H), 7.62 (d, J = 8.1 Hz, 1H) 773(bd J=8.1 Hz, 1H), 8.62 (bs,
1H). B. Synthesis of 2-bromo-acetamide derl%hves 1. Synthesis of
2-bromo-N-methyl-2-phenyl-acetamide 25 1.1. Synthesis of
/’Nﬂwﬁ&}ﬁ&dﬁt@ﬂ&ﬂ&rﬁg@ﬁﬁ ﬁ@g@%@lﬂ% d%ﬁ wlROR LSRR A of N—methéfl-

PCT/ P200 9 16 ON | l-acetyl chloride
B S E  SeATR SHRETBR Ry by ERTAS 00 . Afe
styrthro &b Shiden(7.07. g)wadstNetiG iy sineai¢h Ismddet) DEM 00 8tparliebRd the
asgrrlngifog 90 |n a at aqu %l]é COS solution is added, the layers

ré separated a “"éﬁu‘& ﬁ:g; ’fgoé))éﬁa&gdet\ﬁﬂl:“'é’%t?‘f%@m’(%(foﬁwo
apdLthe Teridye w@mgfapbbﬁeﬂadvehmmmgmhﬁ(ﬂﬁmemsm ue)isopiviied digired M-

E@%E&WQ‘E}M&E@ ne 1/1) to give the desired N-
droxy acetamide as a colorless liquid. LC-MS: rt = 0.63 min, 166 (M+1,
=0.63 min, 166 (M+1, ES+),

1.2. Synthesis of 2-bromo-N-methyl-2-phenyl-acetamide:
o
Br ~

Iz

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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10 1.2. Synthesis of 2-bromo-N-methyl-2-phenyl-acetamide: 0 Br N H
jethylamine (5.49 mL) is added to a solution of

‘tléh%dggc%(l)%&methyl-z-phenyl acetamide (6.5 g) in DCM (200 r‘ﬁﬂ’ ﬁ8851901.879
mixture is treated drop wise with a solution of methanesulfonyl chloride

3 Zi mL) in DCM %60 mL). After 2 h water (150 mL) is added, the layers

1l aeipibEPang 1ha WauKolls fsysrddemidensd tWite Witk EA (2x100
hil-MThe -ooganid:ie228¢kg-arg:sembined and concentrated in vacuo to give
the crude 20 mesylate as a pale yellow oil. The mesylate is dissolved in

c g itkw ' ' and the reaction
e et e A A AaiFrler

I |- ine (6,78 mL mixture is again treated with
ﬁ|§£‘§§%ﬁ%ﬁ$¥'%ﬁ%%%x S fr‘}]eeg%_rm d%ﬁ?ﬁ’%ﬁ%?tg@%r%ﬁin at room
temperature. Water (150 mL) and ethyl acetate (200 mL) are added, the
layers 25 are separated and the aqueouys layer is extracted twice with
ethyl acetate (2x200 mL). The cqgapingd organic extracts are
concentrated in vacuo and purified byflash'chromatography WO
2005/118548 PCT/EP2005/001.879 (e'ﬂwyl acetate/heptane 2:3) to give
the desired bromide as a white soli -MS: rt = 0.75 min, 228 (M+1,
ES+). C. Synthesis of toluene-4-su acid
(S)-methylcarbamoyl-phenyl-methyl ester: 1. Synthesis of
(S)-2-hydroxy-N-methyl-2-phenyl-acetamide: 50 HO,,,, N/ H Methyl
Nissbpd Yoprdhdarade e gy ig)disdonraderthimaenluiinm of methylrmingdrirmethanol (230
A1ethana) 643Qept at RT for 1 d. Another portion of methylamine in methanol (10 mL, 2.0

M) is added. A third portion of methylamine in methanol (10 mL, 2.0 M) is added one day

later. After additional 24 h the solvents are removed in vacuo to give the desired mandelamide
as pale yellow crystals, which are used without further purification. '
LC-MS: rt = 0.52 min, 166 (M+1, ES+).

2. Synthesis of toluene-4-sulfonic acid (S)-methylcarbamoyl-phenyi-methy! ester:

T SO//,’ ) -~

Iz

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

and the residue is dissolved in ethy! acetate. The solution is washed twice with sat. NaHCO;4
solution and once with brine, the solvents are removed in vacuo and the residue is

recrystallized from ethyl acetate/tert. -butylmethylether to give the tosylate as white crystals.
LC-MS: rt = 0.93 min, 320 (M+1, ES+).
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mL, 2.0 M) and kept at RT for | d. Another portion of methylamine in
wsthpaghkédfg mL, 2.0 10 M) is added. A third portion of methy%%ﬂ@hﬁ/ﬁmsw
methanol (10 mL, 2.0 M) is added one day later. After additiona e
solvents are removed in vacuo to give t?‘? desired mandelamide as pale

Il ' used without further purification, LC-MS: rt =
B R R Y o R b s b ene-
(EJinamiteaaHIsy PErsaRsATMethyl ester: 0 TsO11, N~ H At RT DIPEA
(2.74 mL) and DMAP (145 mg) are added to a solution of
(S)-2-hydroxy-N- 20 methyl-2_phenyl-acetamide.(2,4 g) in DCM (50 mL).
The mixture is treated portio & wi 4
and kept for 2 In at RT. The JS
is dissolved in ethyl acetate. The solutionl{s waghed twice with sat.
NaHCO3 solution and oncegfitfinenthe solvents are removed in vacuo
and the residue is recrystall d ffom ethyl acetate/tert.-butylmethylether
to give the tosylate as white crystals. 25 LC-MS: rt = 0.93 min, 320 (M+l,
ES+). WO 2005/118548 PCT/EP2005/001879 18 D. Synthesis of

MG zﬁ)uaaamm.aai&@@%%ﬂﬁ@ﬁ&i@ﬂﬁ@@%ﬁ%ﬁ&fgﬁﬁ is added drop wise

§ulfonamide (c?m%/s recursor): HO I /I N~8 C

of meshyienadl yihgw AP PsGYhane Tt aiR 4 sl désoareny siblamine
(8 87sudpendipresi@R;2R)d A3 ithy ny kethane-d; Zxdiamdoe-(3) QRDDMF (30
gliisg t ' ‘ nd. potassium carbo 3.12g)ina

R cr THE cpoon bt AR E L RE M Pehgpor
BRdVhs cabsRuy Boer s o petertidens imesayis strbaseiptrisd00 mL). The solvents are

removed in vacuo and the residue is purified by preparative HPLC chromatography. To

remove the formic acid the obtained product is extracted with sat. NaHCO3 solution/ethyl

acetate to give the mono-sulfonamide as a white sohd
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.

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

. .
0
~ F
HN "
o
o

propionamide:
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10 and the aqueous layer is extracted three times with ethyl acetate
he solvents are removed in vacuo and the residue is
ﬁ%%%@éggiparatlve HPLC chromatography. To remove the Mol dkigorsm
the obtained product is extracted with sat. NaHCO3 solutionlethyl acetate
to give the mono-sulfonamide as a whit€ solid. LC-MS: it = 0.82 min, 395
(VS o RAUNd 1 premsyatinssrsSiop I Ayietingdimitebelydriby MprscrdurélriA
Bolutionthy the tespective ahaenylethylamine (110 mmol) in toluene (350
ith propionic acid derivative (I 10 mmol),
E2JT~que Sgg(jlv hif té@% @é‘i@n%% gf a Dean-Stark trap and cooled slowly to
RT. The precipitate is filtered off and dried under vacuum to give the
desired amide. 20 1. Synthesis of
N-[2-(3,4-dimethoxy-phenyl)-ethyl]-3-(4-trifluoromethyl-phenyl)-
Hropitirainiddy-R2 13, F-Ontdthin:g-YHEn APt 18548 H U xRN0 A0L8 10y )-
Tguglﬁglg]pound is prepared by reaction of
APd|methoxyphenylethylam|ne and 4-(tri- fluoromethyl)-hydrocinnamic
acid. LC-MS: rt = 0.97 min, 382 (M+l, ES+). 5 2. Synthesis of
N-[2-(3,4-dimethoxy-phenylgthl-3-(&-trifl rona;e\thyl-pyridin-3-yl)—
propionamide:H ON~O I~ NFF

O/

This compound is prepared by reaction 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-dihydreisoquinoline 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. Methano!l (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.

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

quinoline:
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F 10 This compound is prepared by reaction of
' phenylethylamine and 3-(6-

%ﬁlﬁﬁ&%ﬁﬁ pyridin-3-yl)-propionic acid. LC-MS: rt = 0.88 mmcgfg?élzt}o:amo}sw
(M+1, ES+). F. Synthesis of 3,4- dlhydr0|soqumollne derivatives via
amide-cyclisation (general procedure): 25 Phosphorus oxychloride (123
mmol) is added to a suspension ¢f theefegpective amide (55.3 mmol) in
acetonitrile (300 mL). The mixture is4efluxedfar 90 min and the solvents
are removed in vacuo. Methanol (?LOO mL) is added and evaporated
again. The obtained product is recrystallizéd from dioxane or
dioxane/ethanol. After filtration the obtaipgd hydrochloride salt is
converted to the free base by addition c@ rated aqueous NaHCO3
solution and 20 extraction with dichloromethiane. The solvents are
removed in vacuo to give the respective—gihydroisoquinoline. 1. Synthesis
of 6,7-dimethoxy-I-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydroiso-

uinoline; WQ 20051118548 PCT/EP2005/001879 20 110\Q 7N11-"F F
ﬂ“fﬁ%"&’o" G R RIS ey 13y o8 fiatRots & dimethoxy-phenyl)-ethyl]-3-(4-
th{@}(@)tbtd}fhphhnmy-phamyh)ﬁmhyl] 3-(4- tri fl uoromethy I-phenyl)-prop

1O |IQe.d_§2rM§l 364 (M+1, ES+). 5 2. Synthesis of
6,7- dlmethoxy |-[2- ée tri orome hyI pyridin-3-yl)-ethyl]-3,4-dihydro-

ne: /o 7FF - 10 This compound is prepared by cycllsatlon of
2:\1 czl;u ﬁf:sa?mqu pq‘\’é’ﬁgmxéfﬂ%ﬁ"éﬁp gifluoromethyl-pyridin-3-yl)-ethyl]-3,4-dihydro-

isoqumolme

O

This compound is prepared by cyclisation of N-[2-(3,4-dimethoxy-pheny!)-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-tetrahvdroisoquinolines 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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trifluoromethyl-pyridin-3-yl)-propionam ide. LC-MS: rt = 0.73 min, 365

Wi tdedmSgsués. Synthesis of 1,2,3,4-tetrahydroisoquinolines: 1 i

of 1,2,3,4-tetrahydroisoquinolines via Bischler-Napie|ralski-reaE:P:tf?Jﬁrl{%%%%01879
(general 15 procedure): To a suspension of the respective amide (44.8

.mmol) in acetonitrile (500 mL) is Aadde_d’I phosphorus oxychloride (224 _
PR, SR HiRAHENS and dhe deas emmivarean siiserdrar i Eha s8lieiniswemoved in

vacvadiia . (Atenbbuliingaail [gdaker) bR ReREINHtRIenerosWesdd (R0 Midqucous

e ryness, dissalved.in Mc 00 mL.) and cooled to OC.
RS s S R B B 300 ot v s st
GeRepHERPO oA MR gtYe Yeslotion miXtdrb4stirradifos&hifhesolventisic
FRMARVE dvificly B (PO 2R W R APR Db RE SHd8dn Bsropanol.

layers are separated and the aqueous layer is extracted three times with
3x200. mL). T ombpined ic extracts,are .concentr [
S e R s S R B e e
tetishiifecy segnienliage purified by crystallization of the hydrochloride salt
from isopropanol. 1.1. Synthesi;
rac-6,7-dimethoxy-I-[2-(4-trif|uorom henyl)-ethyl]-1,2,3,4-
tetrahydroisoquinoline: / NH QF F pHis_cotpound is prepared by
reaction ofN-[2-(3,4-dimethoxy-p%enyl)-eth []-3-(4- 10
trifluoromethyl-phenyl)-propionamide. LC-MSyrt = 0.85 min, 366 (M+1,
ES+). 1.2. Synthesis of
6,7-dimethoxy-I-[2-(6-trifluoromethyl-pyridi
tetrahydroisoquinoline: ;O /NH \ N

This compound is prepared by reaction of N-[2-(3,4-dimethoxy-phenyl)-ethyl}-3-(4-
trifluoromethyi-phenyl)-propionamide.
LC-MS: rt = (.85 min, 366 (M+], ES+).

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

tetrahydroisoquinoline:

~ NH

This compound is prepared by reaction of N-[2-(3,4-dimethoxy-phenyl)-ethy!]-3-(6-
trifluoromethyl-pyridin-3-yl)-propionamide.
LC-MS: rt = 0.73 min, 367 (M+1, ES+).
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F 15 F F This compound is prepared by reaction
Wbes(Bigsdimethoxy-phenyl)-ethyl]-3-(6-
trifluoromethyl-pyridin-3-yl)-propionam i de. LC-MS: it = 0.73 min CTéFE)P%ﬂoammsw
(M+1, ES+). WO 2005/118548 PCT/EP2005/001879 22 2. Svnthesis of

V|a tran%zfer hydrogenatlon (general _

mﬂzdsﬂil_m).a solutlon ofAN- ((lR 2R)
2-amino-1,2-diphenyl-ethyl)-2,4,6-trimethylbenzene-sulfonamide (0.40

D16NY) GiRiviming (3)80.1emebdmaceionil 0 < -
|xturéa0dc§gdli}|5frr‘e § ! Ih t80&g)and Fgded to ago?uﬁéﬁéiotr%g%éggc%/]g ((1R.2R)
S

G o’z%mmfa*aﬁmmﬁamée mi§:48n mmol)  and
faw@mhmymrfﬂm Hﬂmmomﬁmd’lw mmuhylatnalmex@rz id deindd foraddR@®0°C and

4863 BvPlytion): AIRL § e?p@#we SR a(gue(t)l%so ne}t& SO“é“%T%%%ﬁggﬁglane (30

is added to the dark red “solution. ayers are epara
Rlykr8 axERiaRlY mirergieh @(L’d\m(@&wd\/lt)emlandwhé Sorhbimdd is added (gas

Qrganie SAReISAIRCoRe AR t@amoso-ﬁa?oﬁe@‘%’%@ qgsai‘ﬂié’c?%'[he dark red

isopropanol (1600 mL) and treated with a solution of HCI in isopropanol
BUN, Ter fargrsmne sensraipd dhnyarseni dtige Sartsqied tysts vt Mivex200 mL)

dhe fespastived &éﬁhtﬁfﬂaﬁdﬁ%wyﬂ%%%tmﬁw %@%Qmﬁf'ﬁ dissolved in
‘ggcgsg as ?Ig ,_rrr;f eddb iral HPLC. The EHP drochloride salt is

BTG (PR Se % é‘&h’ﬁéﬂ%‘% I dygesepsnd (5-6 M, 10 mL). The
%M@n/dmﬁtmbhedhanalfr h& absolytelbenfiguratigivef the respeetive  1,2,3.4-

tg{’g%tfﬁ,%q&{gnzﬁ ;/kglﬂgﬂ O%ﬁ% EGEQ#E‘?Q d%’@m@gh' b’% Sl BrLC. The

f‘yygﬁ_qg: ?ﬂéf) salf Jynaeyrstet (1o the free base by extraction with sat. NaHCO,
sohiBofSHNRIARRR: (‘ﬂﬁg'ggﬁgfﬁl@@&pﬂéﬁgﬁ&y Igﬁmyxllsﬁe%tafe product is assigned in

tetrahydrmsoqumollne 20 /0'lF
analogy to the literature (N. Uematsu, A Fujii, S. Hashiguchi, T. Ikariya, R. Noyori, J Am.

Chem. Soc. 1996, 118, 4916-4917).

2.1 Synthesis of (15)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-1,2,3,4-

tetrahydroisoquinoline:

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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F This compound is prepared by transfer hydrogenation of

wd diethaxy-1-[2-(4- trifl uoromethyl-phenyl)-ethyl]-3,4-dihydrgj Inot

ine. LC- M@S%t— 0.80 min, 366 (M+1, ES+). 25 chiral HPLC: rt PEH 001879

(hexane/ethanol 9/1; enantiomer: rt = 17 1 min). WO 2005/118548
CTéL 005/0Q1879 23 2.2 Synthesié’

2?%5) el I8 stwm‘i'aré'n%éaﬁgﬁ BWW@WLJWM 3-glhethyl]-1,2,3.4-

tetrbyrdimigsoguimoline: /0 p 1/ NH /N Zz, F F F 5 This compound is

prepared by transfer hydrogenation of 6,7- dlmethoxy | -[2-(6-trifluoro-

methyl-pyridin-3-yl)-ethyl]-3,4- dﬁydro oquinoline. LC-MS: it =0.73 min,

367 (M+1, ES+). chiral HPLC: rt = 10.9 thin (hexane/ethanol 4/1;

enantiomer: it = 24.4 min). 3. S NB 4-tetrahydroisoguinolines

via alkylation of | -methyl-34-dihydro- 10 is@quinolines (general

procedure): At OC a solution of n-BuLi infexane (1.6M, 0.63 mmol) is

added drop wise to a mixture of

6,7-dimethoxy-1-methyl-3,4-dihydroisoffuingline (0.50 mmol) and

diisopropylamine (0.63 mmol) in THF¥,0ML). The reaction mixture is

stirred at RT for |h and added at OC torq | solution of the respective benzyl

bromide (0.50 mmol) in THE (1.0 mL)¢#Thersolution is 15 stirred for Ih,
armed up T and diluted with DCM (3.0 mL). In a second flask
&ﬁ%%&?%{Aﬁw@fﬁgﬁaﬂiﬁé’ﬁrﬁmfﬁnmmmﬂfsﬂ Slirme thergesd-{g-£6-trifluoro-

nsshylippridir-{{)-cthyl}-3,4-dihydroisoquinoline.

KR)-2-amina:i; 2-d) - )-2,4,6-trimethyl-benzene-sulfonamide
L(%%%). 20 AGE SANRIM, FEY)

chiral HPLC: rt = 10.9 min (hexane/ethanol 4/1; enantiomer; rt = 24.4 min).

3. Synthesis of 1,2,3.4-tetrahydroisoquinolines via alkvlation of 1-methy]-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 (8.50 mmol) and diisopropylamine (0.63
mmol} in THF (1.0 mL). The reaction mixture is stirred at RT for 1h and added at 0°C to a
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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mmol) and triethylamine (0.60 mmol) in acetonitrile (3.3 mL). The mixture
K5Shi h at 80C. A portion of this solution (0.10 mL) is t
‘ft()%{fi‘?)%]qé%%t-r‘#e respective 20 dihydroisoquinoline (described aigo%%%{)z%&%msw
azeotropic mixture of formic acid and triethylamine (5:2, 0.3 mL) is added
as evolution). After 2d the mixture is #oncentrated in vacuo and purified
preplvispeetigyatine afdhessprasive mraiscuitensenydiio amdran it [Eneure
@hartinme/is. exeess isLriarpimediay ehirrNRLE SV, 2005/185466 113,
fg%'l' g.gli’ 005/001879 24 The absolute configuration of the respective
product IS assigned in analogy to the literature (N. Uematsu, A. Fujii, S.
Hashiguchi, T. Ikariya, R. Noyori, J Am. Chem. Soc. 1996, 118,
Ub1%e579 08 (1 SEGritAERshery-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-1,2,3,4-
k@) Birbisim@tbone/-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-1,2,3,4- 5
tetrahydroisoquinoline: /0a /NH O F F F This compound is prepared by
alkylation of 6,7-dimethoxy-l-metQyl-3,4-dihydroiso quinoline with
I-bromomethyl-4-trifluoromethyil/-be g, (O} LC-MS: it = 0.80 min, 366
(M+1, ES+). chiral HPLC: it = 12.0 migfhexane/ethanol 9/1; enantiomer: it
=17.1 min). H. Synthesis of (3,4-%ihydro-| §-isoquinolin-2-yl)-phenyl-acetic
ure): DIPEA (43.0 mmol)
and a-bromo-phenyl-acetic acid methyl esterf21.5 mmol) are added 15
successively to a solution of the respective ,4-tetrahydroisoquinoline
(21.5 mmol) in either THF, dioxane or toluerg(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 anfd the

This compound is prepared by alkylation of 6,7-dimethoxy-1-methyi-3,4-dihydroiso-
quinoline with 1-bromomethyl-4-trifluoromethyl-benzene.

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

chiral HPLC: rt = 12.0 min (hexane/ethanol 9/1; enantiomer: rt = 17.1 min).

H. Synthesis of (3,4-dihydro-1H-isoquinolin-2-yl)-phenyl-acetic acid methyl ester

derivatives (general procedure}:

DIPEA (43.0 mmol) and a-bromo-phenyl-acetic acid methyl ester (Z21.5 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 ofganic 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-triflucromethyl-phenyl)-ethyl]-3,4-dihydro-1H-

isoquinolin-2-yl}-phenyl-acetic acid methyl ester.



10

15

aqueous layer is extracted twice with EA (2x100 mL). The combined

Agane exdacts are concentrated in vacuo and either purified ﬁ) .
chromatography or used without further 20 purification. The fo ((gfvi\f‘/}i%g%eMm1'879
ester derivatives described hereinafter are obtained. 1. Synthesis of
{6,7-dimethoxy-I-[2-(4-trifluorgmethy!- -pR&nyl)-ethyl]-3,4-dihydro-IH-
isoquinolin-2-yl)-phenyl- -acetiCapituethy estep, WO 2005/118548
PCTIEP2005/001879 25 Qo 3 This compound is prepared

methyl ester. LC-MS: rt = 0.93 min, §
{6,7-dimethoxy-I-[2-(6-trifluoromethyf]
isoquinolin-2-yl}-phenyl-acetic acid
compound is prepared by reaction o
6,7-dimethoxy-I-[2-(6-trifluoromethyl-psridin-3- 10
ﬁ? ]-1,2,3,4-tetrahydroisoquinoline with a-bromo-phenyl-acetic acid
%@Q@rﬂ i§ preRfsdrb L eaBRO M SehrdimethexE B (4 ndvntestthpt-phenyl)-
tiH)-6,7 Hirethipeyddridbifle rameibyebanvaiv- Mmmgr Qtkt:
L@%nolmo%glﬁl%t@mll acetlc ac:ld methyl ester: /o ON 1

S+). 5 2. Synthesis of
) )-ethyl]-3,4-dihydro-IH-
hyl ester:roI\o N CF3 This

2. Synthesis of {6,7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-y1)-ethyl]-3,4-dihydro-1 H-

1soquinolin-2-yl}-phenyl-acetic acid methyl ester:

CFy

This compound is prepared by reaction of 6,7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-

yD-ethyl}-1,2,3 4-tetrahydroisoquinoline with a-bromo-phenyl-acetic acid methy! ester.
LC-MS: rt = [.68 min, 515 (M+1, ES+).

3. Synthesis of {(18)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro- 1H-

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

o
J

CF3
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WO 2005/118548 PCT/EP2005/001879 26 This compound is prepared

Wi eacianRgf (1S)-6,7-dimethoxy-I-[2-(4-trifluoromethyl- PCT/EP2005

phenyl)-ethyl]-1,2,3,4-tetrahydroisoquinoline with ct-bromo-phen’yl-ac:et(l}cm1879

acid methyl ester. LC-MS: rt = 0.93 min, 514 (M+1, ES+). 1. Synthesis of

_%3;,4-dihydro-lH-isoquinolin-2-yi)-phen§P—ace_tic acid derivatives (general 5
BESRRDISBIERIEH BF Sersiinh Ph/dRxidedimptiieey (- O1A - SEvatopisthyl-

pﬁﬁﬁjﬂd—&ﬂ@l}3@,'EJ,Emﬁfamréﬁﬁﬁ’ﬁﬁﬁﬁﬁmrc@;m%mé%ﬂr?%[‘agaﬁ&%%@ﬂq ester.

L%%ﬂg heﬂ_rgiééure is_heated to 60C and stirred for ost of the

ethard s remidbed fNAduESdPd the residue is taken up in sodium
hydroxide solution (2.0M, 20 mL), water (100 mL) and DCM (100 mL).
Hhpntpsisod i@ .4 @ibeprrdEdsanditetimudonbdaylordstiexteaotedi thioes (general
ghiaeayvth DCM (3x100 mL). The combined organic extracts are
concentrated jn vacuo to give the respective carboxylic acid, which is

AL SRR SRR BRI AL ColMrsRalgf added toa solution of the
réSpeetiimethoXy} | 2xfbiyiflunsmmethbpheary Piethiuddidiydoodido°C and stirred
' inglin- - l-acetic acid:. 15 /0 O _0O.0H CF3.Thjs compound
et L R R e e R

By ey seRs 2. Qb arin-reugui Al gndoPie vy (18etit Jadiet tapers dre
sesdffed Sad\iR: die AB8yRHT, ROQ M tikreE Sihiks 0B TRWAMESG0QhL). The

tG, -,d|Tethoxé/-l)-?gz-(g-trlfluoromethgl.—pyrldln-3-y_|)-ethy|]-3,4-d|hydro-lH; ,
°|s’8éh”|’°noﬂ¥%"é‘-'yl RN RRE HAFAR SRS E) £ ¥ respective Carboxylic acid,
whEh/E R2E05IDOLSYBh& hukification:

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

isoquinolin-2-yi}-phenyl-acetic acid:

OH

CFy

This compound is prepared by saponification of {6,7-dimethoxy-1-[2-(4-trifluoromethyl-
phenyl)-ethyl]-3,4-dihydro- | H-isoquinolin-2-yi}-phenyl-acetic acid methyl ester.
LC-MS: rt = (.88 min, 500 (M+1, ES+).

2. Synthesis of {6,7-dimethoxy-1-[2-(6-trifluoromethyi-pyridin-3-yi}-ethyi]-3,4-dihydro-1H-

isoquinolin-2-yl}-phenyl-acetic acid:



N O 0 OH CF3 This compound is prepared by saponification of

o budinethaaxy-I-[2-(6-trifluoromethyl-
pyridin-3-yl)-ethyl]-3,4-dihydro-IH-isoquinolin-2-yl}-phenyl- acetlccggf 20057001879
methyl ester. LC-MS: it =1.18 min, 499 (M -l, ES-), 501 (M+1, ES+). 5 3.
Synthesis of
((1S)-6,7-dimethoxy-I-[2-(4-tfiflig
isoquinolin-2-yl}-phenyl-acetic
prepared by saponlflcatlon of({(IS) 0

15 CF3 WO 2005/118548 PCT/EP2
hydrochloride (15.0 mmol) and NaH
solution of

TBiTcammeHEy MRS i senenfeutntcsyTydthsifia i dibyGroifldoromethyl-

Aot RS DA Y e

e mlﬁure Mrb Fins h@’ke‘ptEng)addltlonal 14h at OC

without stirring. Water (100 mL), EA (300 mL) and
3. Synthesis of {(18)-6,7-dimethoxy-1-[2~(4-trifluoromethyl-phenyl)-cthyt}-3,4-dihydro-1H-

isoquinolin-2-y1}-phenyl-acetic acid:

9 /001879 28 At 0C methylamine
€93 (20.0 mmol) are added to a

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 methy! ester.
LC-MS: rt = 0.88 min, 500 (M+1, ES+).

Example 1: Synthesis of 2-{6.7-dimethoxy-1-[2-(4-trifluoromethyl-phenyD-cthyl}-3.4-

dihydro-1H-isoquinolin-2-y1}-N-methyi-2-phenyi-acetamide
0
o

CF,
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cyclohexane (100 mL) are added, the layers are separated and the

vaguegupsayer is extracted twice with EA/cyclohexane 3:1 (2xp}50p4e)s S/001879
The combined organic extracts are washed with a sat. agueous NaHCO3

solution (100 mL) and brlne (100 mL) and dried over Na2S0O4. The

0 [8Jemoy the'residue is purified by flash
B e e i o
M@mofg{@éﬁmd&m&dﬂqﬂd&:ﬂﬁﬁdﬁi&%ﬂﬁ@lﬂetﬁﬂ?@'Ql-%ihydro 1H-

Eﬁé@#&i%@o?%%?%%ﬁg P TR oA TP
@gtodmy Pound Jidfo hirdetihiRed-R2rhetmdi Paphatiph atetanpidee 151RdN0OI0 min

e@d"* rhd i deeer ur ey '
rf)bcihlora (23 7 mmol) Og(ndmﬁl?a%%%3 2%%9 (ﬁ}() &?@eﬂqé%%?eaé‘ d
?5' a%‘lﬂﬁ%qq”&) are added the layers are separated and the aqueous fayer is extracted

(1S Bifh- Emﬁom&ﬂaﬂﬂﬁmr{ﬁmmmuw%E%E%eé«gﬁ@{)@lﬁi }J/'akhed with
en m m T
S S B S s ik e The
ﬂihfermlxtcj rmﬁdneddﬂfoﬁmmd ieemhef ¥ RediteBA LN R Ofalvition (grad:em
ARV e (% %{Qi-r?oﬂﬁe 99/%( L& a%ggg dt%eg.égg egéf){%ﬁ%%all 4

separated and the aqueous ayer IS r&8 fim
PeSSib R BErosisRaIsined organic extracts are washed with water (3x 100

rolyisnd b (ﬂp,ospj_@M'I;heggqvents are removed in vacuo and the
re5|due IS purlfled by flash chromatography (EA/heptane 3/2) to give the

20, 2000011854

CF4

&) Procedure I (via amide-coupling):

At 0°C methylamine hydrochloride (23.7 mmol) and NaHCO4 (2.01 g, 23.9 mmol) are added
to a solution of {(18)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-3,4-dihydro-1H-
isoquinolin-2-y1}-phenyl-acetic acid (21.5 mmol) in DMF (300 mL). After $ min HOBt (23.8
mmol) and EDC hydrochioride (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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mmol) in THE (150 mL). A solution

wad&k @1 ésdimethoxy-I-[2-(4-trifluoromethyJ-phenyl)- PCT/EP2005/001879
ethyl]-1,2,3,4-tetrahydroisoquinoline (62.7 mmol) in THE (200 mL§

added and the reaction 5 mixture is stlrred at 60C for 7d. Ethyl acetate
ution 6f NaHCO3 (200 mL) are added,

agueouy
ﬁg%a%é}‘r)éeﬁg%ﬁaya?ean W@Hﬁogrﬁ‘ﬁf%cﬂ%"l’é?éi’)rs extracted twice with
%&H@%é&m@mmtonmOMﬁMmmwmﬁq%mwmqw@g 6

i t
Mﬁ?ﬁiﬁ‘éﬁ”&%ﬁ%ﬁ@%&% R S e -

hé %* %@&W&Qﬁ‘ﬁ@géﬁéﬁéﬁ‘Eﬁi)diag‘tﬁfé@l%mb)fss ajdedordducecaction
rﬂix(ura alkytadan §rD &IQSVEF@I%@M@M@)) ABAHEANLT {dueous solution of
‘ﬁiﬂﬁthﬁiﬁ%r JL% [ fll,h romethyl-phenyl)-ethyl]-1,2,3,4-tetra- -
hydr0|§ UINoT ? é}’ BYGES R Akt dndhibe aqueous layer is extracted
té8ernathylnalrbameyizphemyl BB ybesieg GQRHRekand DIE FAKLQ88, water

u ne ) is heated to reflux for 3 d and 15 cooled to RT.
(55%% Lé@%“é&%"“’? AGTH &AL S s a iRt Fesided audlied by flash

chakBQBsol@iopl amabammﬁlae@yg@@wel aveddsdoedueh Nag=id and

dﬁgﬁé&hfs%m gre removed in vacuo. THE (2.0 mL) and a solution of HCI in

|sopropano 5-6 M, 0.10 mL) are added to the crude product and the
és are removed in vacuo. The obtained solid is recrystallized from

P51 Y6 alelatenauitira tpariitadaly st crystals. 20 Datas are
Pgmhmmrdﬁ'(e SyexThtinembihe l[m(ﬁtﬂﬁﬁh\é&)ﬂiéﬁﬁﬂ@%?m@ih?ﬁlw JAER)

an LC-M S+); Chiral
" r°‘5%‘ﬁ‘]’ (“'?:iﬁé r?ubn ézfi'?ﬁ% Sthal ?f@%fz%‘ f@f@?ﬁ&?&m@%@ﬁ% by
et (i %ﬂhé%@é&%@t@ﬁ@mébmép@mm 46O ppositaconfigurdtinrintidend

cdoReié-tetr abydro dRisoauienling tﬂ@&&yﬁ@@ RIS EIC qu%”é‘d?%iﬂzos

the synthesis described above using N :
sQydorsnd baiwsndbe, ?&ﬁbﬁéﬁ%e&ﬁy@@ﬂcﬁﬂnﬁé}hyh@mg Honamaded in

v&éﬁ%Pﬁf?)dW §a‘i§8‘@%‘§ﬂﬁt“é§% pRARHRD; fés&emﬁ@gﬁ@@’ mg,?taergggded to the

times of: it = min, 33.8 min); 'H- NM
C’i‘dfzuﬂlloéwﬁﬁldlthe solysatpateremovad jnasn0 B @hiainy sQllggszem/s(tmhzed from

THH (2B& 1 o) givé Be s BIdmAd8 Gs3Bike(Bpystly, 3.03-3.18 (m, 2H),
3.30-3.41 30 (m, 2H), 3.69 (s, 3H), 384(3 314), 4.25 (s, | H), 6.03 (s, |

D'éuaﬂsgé7 t(%nlf'ép tf@ %Ze(gaé I_ﬁ)f‘%hg llr_xlg!‘e M—n’e di]agteré%lstgmér 50 ’QI?IEZR%S (m,

Rf = 0 21 (EA/heptane 2/ 1),

LC-MS: rt = 0.90 min, 513 (M+1, ES+);

Chiral HPLC: rt = 18.9 min (hexane/ethanol 95/5; diastereoisomer: rt = 22.3 min; the two
other possible sterecisomers with an opposite configuration in the 1,2,3,4-tetrahydro-
isoquinoline ring system are prepared in analogy to the synthesis described above using N-
((18,28)-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);
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WO 2005/118548 PCT/EP2005/001879 30 13C-NMR (75MHz, CDC13):

o2 @k@1 261, 33.4, 37.8, 40.7, 55.8, 55.9, 57.0, 70.1, 110.0, l;k;i;l,ﬂ,mosmmwg
124.2 (g, JC r = 271 Hz), 124.9, 125.1 (g, JC F = 4 Hz), 128.0 (q, JC F

32 Hz), 128.1, 128.4,128.5, 129.0, 137.0, 146.2, 147.1, 147.6, 172.2.

nt of 2-{6 7-dimethoxv-|-[2-(6-triffuoromethyLpyridin 3
o
10104,V 04 D (NI H: NoCFEA mixtureof (g, J. . =
{éﬁ 7- dlmetr{;g)\lxd_r 2-(6- trl?lﬁ:oromethyl (yrl n- 3§/T){Zetﬁx%l§ %% dizn}i/dr’so:Z IPI-{|Z-) 1281,

%éuﬁ?rélff’l @Qjﬁ p!?féﬂyl‘gb%’n@aébdlﬁ@ 20 HArdol), methylamine

hydrochlorlde (O 20 mmol) 10% PyBOP (0.20 mmol) and DIPEA (0.46
 Swehgsi -t aﬁoammﬁ mwatamanﬂyﬁﬁmemctdm: 3.4-

A d@y%@g g@gﬂ@ Angd e n S r is extracted with EA. The

combined organic extracts are drie r g “and concentrated in

vacuo. The residue is purlfled by flash chromatography (EA) to give the

desired product as a VISCOUS/OI : rt =01.17 min, 514 (M+1, ES+).

15 Example 4: Synthe5|s of @R

CF3

CFy

A mixture of {6,7-dimethoxy-1-[2-(6-trifluoromethyl-pyridin-3-yl)-ethyl]-3,4-dihydro-1H-
isoguinolin-2-yl}-phenyl-acetic acid (.20 mmol), methylamine hydrochloride (0.20 mmol),
PyBOP (0.20 mmol) and DIPEA (0.46 mmotl) in DMF ( 1.0 mL) is stirred at RT for 20h. )
Water and EA are added, the layers are separated andjthe aqueoujs layef lS extracted Witﬁ EX
The combined organic extracts are dried over MgSQOy and concentrated in vacuo. The residue
is purified by flash chromatography (EA) to give the desired product as a viscous oil.
LC-MS: rt = .17 min, 514 (M+1, ES+).

Example 4: Synthesis of (2R)-2-~{(18)-6,7-dimethoxv-1-{2-(6-triflucromethyi-pyridin-3-y})-
ethyl]-3.4-dihydro-1H-isoguinolin-2-vI}-N-methyl-2-phenyl-acetamide

CFy

DIPEA (20.8 mmol) is added to a solution of (15)-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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20 DIPEA (20.8 mmol) is added to a solution of
W9)260F-dsmathoxy-I-[2-(6-trifluoromethyl- PCT/EP2005/001879
pyridin-3-yl)-ethyl)-1,2,3,4-tetrahydroisoquinoline (10.0 mmol) in THE (40

mL). 2-Bromo-N- methyl-2-phenyl-aceta |de (10.4 mmol) is added and

tlyg regl /1

o e M R0t s ast B sestmmaoth ey
AFOYS It ds eraasted §w§rmébeﬁw@ Wta@é@umym@mme@@um

\mﬂ‘m&ﬁh&‘k a@lﬁ@{ﬁa@d(irp@amb)a Ehﬁ&@ﬂ?ﬂi}m@ Oora
(:(g)ena ted é? Xacuo and Sshenr sidue is pur('ili?lggdﬁ %ﬁa@%@ﬁ?’rﬁﬁo ra?gﬁ)gethyf
e/h

{ethyr aé’e?aff SHERS 51§ RGeS RS SrRyshidiadtseciomstated
Qﬁ@t@%r@oﬁt@ rlée hhDatartve dasenctisdhe (2055 ACIiFR)diastereoisomer
i< 15 (EA/heptane 3/1); LC-MS: rt = 0.81 min, 514
(r\f/| ilggﬁﬁ%ﬁ‘ }300MHz, CDC)3):5 = 1.73-1.86 (m, IH), 2.02-2.16
U MIS) 24082, Bidn(31.4 )+ 2. gg@ 71 (m, | H), 2.87 (d, J = 5.1 Hz, 3H),

88 .., H)n 3, 317( 3.26-3.36 10 (m, 2H), 3.69 (s, 3H),
FE MBI 5 s el B s 20 L0 v, 349, 1),
Wz "?““‘%75? 181y S T4 (009 B o3
ssayP ’%1 %ré?ﬁ? Egé&o?é)nt%lé%ﬁ?sﬂ@aét%tgf olf'ﬁééérﬂ“pé\éﬂro@éﬂ% J=35.1Hz,
Jehdrtd foimra TH).i3. [0eteriingdH)) astdrdatee 3Mhstke fgliawing
experimental method. 5 Experimental method: Intracellular calcium
measurements: Chinese hamster ovary (CHO) cells expressing the
human orexin-1 receptor and the human orexin-2 receptor, respectively,

are grown in culture medium (Ham F-12 with L-Glutamine) containing 300
g/ml G418, 100 U/ml penicillin, 100 g/ml streptomycin and 10 % 10

© inactivated fetal calf serum (FCS). The cells are seeded at 80'000 cells /

well into 96-well black clear bottom sterile’ plates (Costar) which have
been precoated with 1% gelatine in
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Hanks' Balanced Salt Solution (HBSS). All reagents are from Gibco BRL.
Woessadesiplates are incubated overnight at 37C in 5% CO2 g g0s/001879
orexin-A as an agonist is prepared as 1 mM stock solution in methanol:
water (1:1), 15 diluted in HBSS contair}wg 0.1 % bovine serum albumin
(BSA) and 2 mM HEPES for use in the assay at a final concentration of
BhnMcArtaganists are prepared as 10 mM stock solution in DMSO, then
diluted in 96-well plates, firstin DMSO, then in HBSS containing 0.1 %
hPyiRe agrum albumin (BSA) and 2 mM HEPES. 20 On the day of the
assay, 100'| of loading medium (HESS containing 1% FCS, 2 mM
EPES, 5 mM probenecid (Sigma) and 3 M of the fluorescent calcium
NGRSO TGP RN B HING atbeissiibieremromdo iuenctd do mrutoficis
drteain (Mdliscular frobed)hishadsieshia caghrimellal he@&iwell plates are
incubated for 60 min at 37 C in 5% CO2. The loading solution is then 25
Bapiraiesand eells are washed 3 times with 200 | HBSS containing 2.5
mM probenecid, 0.1% BSA, 2 mM HEPES. 100 Id of that same buffer is
Jeﬂlirr&rgaeﬁm’vreé%k\;/i\(]% 2005/118548 PCT/EP2005/001879 33 Within the
Fluorescentﬁmagmg PR RO (FLIPR, Molecular Devices),
antagonists are added to the plate in a volume of 50 |, incubated for 20

GhiRcSh8eRAN P 180 (HQYerlIseiprasinadhevoras sexie igsrrpier medithsrhuman

eadh-Veltatdsespadiipieryalsand thaheig me@fﬁamarﬂqﬂﬁgiﬁfg @eﬂqg%me)
n

is compared to the hej he fluorescence peak induced hy

ShiiIR H*%’Hﬁe?qﬁg%ﬁ’ésﬁ}éﬁﬁ%&%?%P@ﬁﬁﬁ‘éﬁ?ﬁ&ﬁ%ﬁigﬁ‘}é%%
yadtiva(tddetd rentratioF G cOmpetindroesded 1080Mh 060 Yoanelitheo 96-well
FRARTUIRLC E@é&?@%@;ﬂéﬁaﬂ%@{@&% -Aﬁ‘éﬁ‘%’@é%%%t 1a?éiéﬁfa{§§ \%Etﬁ%)epr%ﬂ%% in

are in the nanomolar range. Measurements o Inhibitory pote

Haghin Bamesd felcSabgionABSH. inHisnrsntsigiterafesorindthesiaged plates

arumandiebrisigaomesdpacseetts. 10 individuals), literature-established
CYP isoform-selective substrates and quantification by either LC-MSIMS

4 4 X.P2 i O'tnﬂiq,[rli etric. _
6 I ST LSS v
dj_l-l_ifﬁ?dllb SEsavainmy pd A4 bovine serum albumin (BSA) and 2 mM HEPES for use in

the assay at a final concentration of 10 nM.

Antagonists are prepared as 10 mM stock solution in DMSO, then diluted in 96-well plates,
first in DMSO, then in HBSS containing 0.1 % bovine serum albumin (BSA) and
2 mM HEPES.

On the day of the assay, 100 ul of loading medium (HBSS containing 1% FCS, 2 mM
HEPES, 5 mM probenecid (Sigma) and 3 uM 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 pul 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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dextromethorphan 3-hydroxylation for CYP2D6 and diclofenac

wohgdsaxykasion for CYP2C9. Experiments were carried out inpgypisales igh 1570
96-well plates with substrate 15 concentrations around the respective K.

values (Table | shows an overview of the experimental conditions) and 7

iRk i Sty f% g Z?le for ists are
e e et EUR kLR, T PR vt

afdsd t9itef Mlada e prelinacof BOigbfingnbatsd domBSgmindndh fineko A4l Idariegonist is

dagehFGRdinea CRMESRLBEPS YD (e ) (U St RIALTHERZRIM (Zhach
r8.255 CYP2C9 diclofenac (5) 0.10 6 CYP2D6 dextromethorphan (8)

1256750 FFABIS LIpEs 2008 Paishbobie flemsemsrsoral dndsscd by 10 nM

dmrs'treéteaﬁubnbﬁﬁﬂelﬁn&nheegiﬁ@ftﬁgom?@mmmdsﬂmﬂtmd‘d}gg%ampl&&bﬁeeﬁtration
R I R AL O QAL G
acyites cfcompaHaghears in the nanomolar range.

+  Measurements of the inhibitory potency against different CYPs:

The CYP inhibition studies are performed using human liver microsomes (pool of 10
individuals), literature-established CYP isoform-selective substrates and quantification by
either LC-MS/MS (for CYP3A4 and CYP2C9) or conventional HPLC with fluorimetric
detection (for CYP2D6). The specific probes were midazolam 1’-hydroxylation for CYP3A4,
dextromethorphan 3-hydroxylation for CYP2D6 and diclofenac 4°-hydroxylation for
CYP2C9. Experiments were carried out in duplicate in 96-well plates with substrate
concentrations around the respective K, values (Table 1 shows an overview of the
experimental conditions) and 7 inhibitor concentrations up to 50 uM. Controls o
(sulfaphenazole for CYP2C9, fluoxetine for CYP2D6, and nicardipine for CYP3A4) were run

in parailel in each plate.

CYP isoform substrates and microsomal conc. incubation time
concentration (M) (mg/mi) (min)
CYP3A4 midazolam (5) 0.25 5
CYP2C9 diclofenac (5) 0.10 6
CYP2D6 dextromethorphan (8) 0.20 30
Table 1
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PCT/EP2005/001$79 37 Claims|. 1, 2 3,4-tetrahydroisoquinoline

Plerlvatlves of the general formula (1)
R VIVO assa

Spontaneous home cage activity and body temperature measured by radiotelemetry in

iaboratory rats:

The objective of the present test is to record the circadian behavioral activity of rats after oral

administration of a compound according to general formula (1) 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 chang&s with circadian behavioural activity and increases

when locomotion increases. These two parameters were measured’ 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 hercinafter, administration of orexin receptor antagonists of the

present invention such as those described in examples | to 4 are orally active.
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1,2,3,4-tetra r0|soqumollne derivatives according to claim 2 wherein R’
and R2 bg 5kep esent a methoxy group. 4.
1,2,3,4-tetrahydr o*quinoline derivatives accoyding to any of claims | to 3
wherein X r | ts a nitrogen atom. 5. 1,2,3,4-tetrahydroisoquinoline
derivatives atgording to any of claims | to 3 wherein X represents -CH-.
20 6. 1,2,3.4-tetrahydroisoquinoline derivatives according to any of claims
| to 5 wherein R3 represents a methyl group. 7.
1,2,3,4- tetr'éﬁ%lﬂéﬁé’oqumollne derivatives according to any of cl Eims 1, 2,
3or5 Wﬁe R' d R2 repregent a methoxy group, X represénts -CH-
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2-{6,7-Dimethoxy-I-
Wb’zz()ﬁsﬁifgg@gomethyl-phenyl)-ethyl]-3,4-dihydro-|H-iso-quinoIirbCT,Emﬂ_ﬂsmo_;ﬁg
2-yl}-N-methyl-2-phenyl-acetamide; 5
2-{6,7-Dimethoxy-l-[2-(6-trif|uorometh%IT-pyridin-3-yl)-ethyl]-3,4-dihydro-|H-i
Q- ui nolin-2-y | }-N-methyl-2-phenyl-acetamide. 9. A
,2,3,4-tetrahydroisoquinoline derivative according to any of the preceding
clajms; fp! . icament..10.. A pharmaceutijcal co sition
i T R S 0708 B 1o 8 anc
a pharmaceutically agcceptable carrier material. 11. Use of a
1,2,3,4-tetrahydroisoquiptine derivatye according to any of claims 1 to 8
in the preparation of a i ‘

delirium; dementia; severg mefjtal retardation and dyskinesias such as
Huntington's disease and Tdyirette syndrome; diabetes; appetite/taste
disorders; vomiting/nausea;G@sthma; Parkinson's disease; Cushing's
syndrome/disease; basophil adenoma, prolactinoma; hyperprolactinemia;
hypopituitarism; hypophysis ap tumour/adenoma; hypothalamic diseases;
inflayprpatory bowel disease; gastric dyskinesia; gastric ulcers; Froehlich's
syndrome; hypophysis diseases, hypothalamic hypogonadism; Kallman's
sypdromegz(anosmi osmizi\%; fupctional gr psychogenic amenorrhea;
hy%oﬁ%‘gqlgn(]llnc Wﬁ%ﬁ%?ﬁ?&{?ﬁ? );Bé%?\%ﬁréﬁ{iéﬁgf‘&ﬁé? ysfunction;

idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone
deficiepterfdpatsiel®dsgrowth deficiency; dwarfism; gigantism;

acromegaly; disturbed biological and circadian rhythms: sleep -

disfurdpesicats dsBeortadwidn disemses such as neurological disorders,
neyPGIRIGIRAIB AN SHERR I AN DRARAREHUNG HISRRS S ptically pure

acute and congestive heart failure; hypotension; hypertension; urinary
refHAtIBHC BeRBPoRdRR e Bindigsteceaiten sty GHATETEPIRRAY o MRS e MR g ixture of
or diageraiidagiccStiokaasuhararihs Gelasd pHlinge: 3R llgers: plibIgRRS, solvent

egign prosialic, periioply; chionie opal failure; renal disease;

impaired glucose tolerance; migrdine,; pain; enhanced or exaggerated

2.Seh§i,ﬁy4t§cmtp;§misoquinoline derivatives according to claim 1 wherein R' and R? both
represent a Ci-C4 alkoxy group.

3. 1,2,3,A-tetrahydroisoquinoline derivatives according to claim 2 wherein R' and R* both
represent a methoxy group.

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

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

R' and R? represent a methoxy group, X represents -CH- and R represents C;-Cg-alkyl.
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such as hyperalgesia, causalgia, and allodynia; acute pain; burn pain;
waMREd dagial pain; neuropathic pain; back pain; complex regigpalRaiSeo1s7e

syndrome | and Il; arthritic pain; sports injury pain; pain related to S

infection e.g. by HIV; post-chemotherapy pain; post WO 2005/118548

SPCA”ng 05/001879 39 stroke pain; post-operative pain; neuralgia, ‘
condltions A8LHBARIEP AN dFRIVBAYR &5RATiRg HtitaleTbivekipndrisnieselected

mitairbagrdupngisistingndry bladder incontinence e.g. urge incontinence;

tolgraneeHio, AL 'F%f;g‘ry\@ RS dis é@z

tics: sleep.disorders; eating..
disorders; cardiovasc isorders: (ﬁ?élfgﬁ!{ié?%lg %r@é‘%%'éﬁ%“gﬁ"n%!’“'

apfies -3 virbyldorennsersiaiaidparasomnia; and neurodegenerative

disorder DinEning] 1030ledical KRS FHEMASy1)-ethyl}-3,4-dihydro-1 H-iso-

d|S|nh|bLt|or,ﬁ{1-(iie enté% arkinsonism-amyotrophy complex;

paltiee s f&-h"@?ﬁfg g&ﬂ\%’ﬁ'&ﬁ%ﬁﬁ‘é‘ﬁ%}/ seizure disorders and other
9.diskdsh 3. 4aktet dooigeralios ey syetentciybiignotidnsofliBe Peeding claims for

acqrding.taglaim 11 wherein said diseases are selected from the group

consisting of 10 eating disorders or sleep disorders. 13. Use according to
1¢1finPharmaserins seam pemitien diepitieing corigsssenn ettt dyrshondiario any of

dyskegilaied appeiiinconryalcAAMBLISA ObasitiesaeMgto-bulimia or
4, Use ac,co&_din to claim 12 wherein said slee

11a ggxig rieévoz?a. cep _
GisoTASrE domprsE ARG PR gURURE S AN M ACORHEP AR R E pims 1 fo 8 in the
expessivislet pimedsasieafaciaiete dystioniasycesiles ofaliscie sysict@mom the

S '%‘?ngp@&%m‘?é"ﬁﬂ 33&95%8'&? a%%%fyvyoargﬁg&gnrs? %%Se%glj@/ ec%n%ulsive disorder;
advanced sleep phase syndrome.
affective neurosis; depressive neurosis; anxiety neurosis; dysthymic disorder; mood
disorder; sexual dysfunction; psychosexual 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 deficiency; dwarfism; gigantism; acromegaly; disturbed biological and circadian
rhythms; sleep disturbances associated with diseases such as neurological disorders,
neurcpathic pain and restless feg 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;
uicers; 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,

I3.

14,

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

as irritable bowel syndrome, migraine and angina; urinary bladder incontinence e.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 discases 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.



