"'WO 2009/047723PCT/1B2008/054138 Tetrahydroquinoline derivatives for treating post-traumatic
stress disorders The present invention concerns the use of tetrahydroquinoline derivatives for the

preparation‘%qlo%%%iﬁ%nent for preventing or treating post-traumatic strgss gisidgrssas well as said
tetrahydroquinoline derivatives for the prevention or the treatment of a 5post-traumatic stress disorder.

Human anxiety is a set of complex and interrelated forms of abnoitn.al emotional reactions to particular
environmental conditions. Human anxiety has been subdivided into five subtypes of anxiety disorders
on the basis of (ﬁﬁ‘é’?@ﬁéé%H‘BﬂHFZ‘Fa?%&ﬁ?é‘é’ﬁoﬁ‘?raﬁﬁﬂ%BB%TB‘@'&E’I%W&FQ?&WH5@‘3%ubtypes

include: generalized anxiety disorders (GAD), 10 panic anxiety disorders (PADs), phobic anxieties
(PHOBS), obsessivemolinpeisive disordess {GCDs) afdtipostyisgmiatibrstrdss disoredele (ereafter

abbreviated B1R%h QYOULIRGRRY APROINS e ARNCLIPS REARIY QUS.SYRIGILAL pEYCholropic

drugs that decrease alertness an promote sleep:” Their mode of action in animals and humans
involves bloekides chidrexiradestonslinehéstraiivendan dbiulatoRmeos|Epth d et ouEE| 258ystems.

Orexin 5eceﬁg§[t%ﬁg@pg§t§sgggsgwg§ntly developed for use in the treatment of

Human anxiety is a set of complex and interrelated forms of abnormal emotional reactions
to particular environmental conditions. Human anxiety has been subdivided mto five
subtypes of anxiety disorders on the basis of differences in clinical expression and
neurobiological substrate; these subtypes inciude: generalized anxiety disorders (GAD),
10 panic anxiety disorders (PADs), phobic anxieties (PHOBs), obsessive-compulsive

disorders (OCDs) and post-traumatic stress disorders (hereafter abbreviated PTSDs).

Orexin receptor antagonists are a novel type of nervous system or psychotropic drugs that
decrease alertness and promote sieep. Their mode of action in animals and humans
invoives blockade of orexin receptors in the brain and modulation of sleep and arousal
15  systems. Orexin receptor antagonists are currently developed for use in the treatment of

sleep disorders and insomnias.

WO 01/68609 and WO 2005/118548 disciose that certain tetrahydroquinoline derrvatives,
including the compounds of formula I described below, are orexin receptor antagonists and
can be used for the treatment of anxiety in general. However, US 2007/0160538 Al
- 20 di.sclorses the ﬁse of orexin receptor antagonists (including the compounds of formula I
mentioned below) for the treatment of several types of anxiety, but specifically excluding

stress-related anxieties (and notably PTSDs).

It was now surprisingly discovered that, despite the teaching of US 2007/0160538 Al, the
orexin receptor antagonists of formulal hereafter can be used for the preparation of a

25 medicament, and are suitable, for the prevention or treatment of PTSDs.



sleep disorders and insomnias. WO 01/68609 and WO 2005/118548 disclose that certain
tetrahydroquinoline derivatives, including the compounds of formula | described below, are orexin
receptor antagonists and can be used for the treatdvent of anxiety in general. However, US
2007/0160538 Al 20 discloses the use of orexin receptor antagonists (including the compounds of
formula | mentioned below) for the treaiment of several types of anxiety, but specifically excluding
stress-relatedeEANEHRRO BRETERABI BYestrg are pgsrtsblF€atistisingly discovered that, despite the
teaching of US 2007/0160538 Al, the orexin receptor antagonists of formula | hereafter can be used for
the preparatipAcbalR5madisdmdntuznthacemspitaldieoforthelplevention or treatment of PTSDs.
Various embodiments of the invention are presented hereafter: i) According to this disclosure, the
compounds of foillulal wherein R1 Bihd R2ne indepegdently represent (C1-C4)allcoxy, 5R3
represents aryl-(C1 -C4)allcyl or heteroary alkyl, and R4 represents hydrogen or (Ci-C4)alkyl,
or the pharmaceutically acceptable sgjt mpeurds @fr'?ormula I, can be used for the
preparation of a medicament, and are suitable, forthe prevettion or treatment of a PTSD.

wherein
R and R? each independently represent (C1-Cy)atkoxy,

5 R’ represents aryl-(C,-Cy)alkyl or heteroaryl-(C:-Cs)alkyl, and
R’ represents hydrogen or (C;-Cs)alkyl,

or the pharmaceutically acceptable salts of said compounds of formula I, can be used for
the preparation of a medicament, and are suitable, for the prevention or treatment of a
PTSD. |

10 In one aspect, there is provided the use of a compound of formula la

o
N N/R4
H

Ia

wherein
R} and R? each independently represent (C;-Cy)alkoxy,
R’ represents aryl-(C;-C)alkyl or heteroaryl-(Ci-Cy)alkyl, and
R* represents (C;-Cs)atkyl,
15 or of a pharmaceutically acceptable sait of said compound of formula Ia, for the

preparation of a medicament for the prevention or treatment of a post-traumatic stress

disorder.



10 In one aspect, there is provided the use of a compound of formula la la wherein Rl and R2 each
independently represent (C1-C4)alkoxy, R3 represents aryl-(C1-C4)alkyl or heteroary1-(C1-C4)alkyl,
and R4 represents (C1-C3)alkyl, 150r of a pharmageutically acceptable salt of said compound of
formula la, for the preparation of a medicament for the prevention or treatment of a post-traumatic
stress disordére Rdldvhedqltowgnglpapagidphinoidide defiritionswf themanbuschemicalimoieties for
the compoungs, ASGRIAING.IgGJIERHRA AR AISICRRAACH R ARy WnMaHI IRuAeulhe
specification and claims, unless an otherwise expressly set out definition provides a broader or
nan-ower deTRSRIGAAER, Fpb el alalpss e P BISNE DreREeiHbinati o réfardien peattisiestéd straight or
branched chgigsalk\i-GERKR: £ RRtRIRIRG from one to four carbon atoms. Representative examples of
alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl and tert-butyl. The

term "(Cx-Cyjalkyl (xrandajkbEingstwoatlifferentrintegbis)tiefersfoa straighthoitddranetydd chain alkyl

group containing, (6., CARORAIPIS. UTHEISITBIKA o ieed AlRNE AL . RUbICaAR.efers to 2

saturated straight or branc koxy group, containing from one to four carbon atoms.
Representative esainisteef oilaikesgpprougadn et nidibarorthasy PHBo Ry UE8- proPpsERY;, n-butoxy,
iso-butoxy, sec-RutexyaRd e RIHOXYhl RETEIM-C,jalkyl” (x and y being two different integers)

refers to a straight or branched chain alkyl group containing x to y carbon atoms.

10+ The term “alkoxy”, used alone or in combination, refers to a saturated straight or
branched chain alkoxy group, containing from one to four carbon atoms.
Representative examples of alkoxy groups include methoxy, ethoxy, propoxy,

iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy and feri-butoxy. The term

15

20

25



1520 25 WO 2009/047723PCT/IB2008/054138 "(Cx-Cy)allcoxy" (x and y being two different integers)
refers to a straight or branched chain alkoxy group containing x to y carbon atoms. The term "halogen

refers to flu ine, bromine or odine preferably to fluorine or chlorj 4* Th ferm "aryl"
refers to a ﬁﬁ}gr%@@éﬁgwhich may be substituted one to three times by%%%g%%ﬁigr{%&each

independently selected from the group consisting of halogen,  alkoxy, trifluoromethyl and
trifluoromethoxy. Representative examples of aryl include, but are not limited to, phenyl,

4-trifluoromethy Kpnen kol Srciph 8 rRANE- fitie rG TBHEMy I AT rSTRr ey, SSHRRY - BrRhed
3-chloro-phenylndnchiRsRsiheny boh@dniethyd-phemdn 3xvagthyl-phenyl, 4-methyl-phenyl,
2-methoxy-phenyl, 3-methoxy- phenyl and 4-methoxy-phenyl. The term aryl-(Cx-Cy)alkyl (x and y
being two different integets)iseferstamms(@-Cyalkyl ghinnnes previously definedprefahidlh ome hydrogen
atom has beendegill%%%cli_ ctM an aryl group as previously defined. Representative examples of 15
aryl-(Ci-C4)aIkyPgroups mé)lu%eé, but are not limited to, benzyl, 2-phenyl-ethyl and

2-(4-trifluoropethylsphenyllethyl  1he Fﬁ{égﬁ%%{ﬁ%?%i@rl%%q{ei R ERMANALAR (MERRYAS tO

10-membered monocyclic or bicyclic aromatic ring containing 1, 2 or 3 heteroatoms selected from

oxygen, nitrogel atesimsRiSr SARic Asas9enthe SRR e tRHER e RPSATIYBU P be 20

unsubstituted ofipubstituied withapnertes substisienisnpdeendenthtseleciedflemonalggen,
(Ci-C4)alkyl, (Ci-C4)alkoxy, trifluoromethyl or trifluoromethoxy. Examples of s ]Cﬂw heteroaryl groups
are pyridyl, pyrFﬁﬁ&ﬁ?l,%&%&%n?ﬁtpyﬁﬁtﬁ%ﬁ% BOTASlny TR B TRRE! j%?gﬁ’l,b; WIS Edthiazolyl,

furyl, imidazolytayagqiytnpynolfticndpizalyl, indalytoisaingolyl;dbnsipidazolylcisoxapbiykioxazolyl,
oxadlalz(? Wl 2-methyl-phenyl, 3-methyi-phenyl, 4-methyl-phenyl, 2-methoxy-phenyl, 3-methoxy-

phenyi and 4-methoxy-phenyl.

< The term aryl-{Cy-Cyalkyl (x and y being two different integers) refers to a
(Ce-Cylatkyl group as previously defined in which one hydrogen atom has been
replaced by an aryl group as previously defined. Representative examples of

15 aryl-(Ci-Cyalky!l groups include, but are not limited to, benzyl, 2-phenyi-ethyl and
2-{(4-triffuoromethyl-phenyl)-ethyl.

%+ The term heteroaryl, alone or in combination, means a 5- to 10-membered monocyclic
or bicyclic aromatic ring containing 1, 2 or 3 heteroatoms selected from oxygen,
nitrogen and sulphur which may be the same or different. A heteroaryl group can be

20 unsubstituted or substituted with up to three substituents independently selected from
halegen, (C;-Caalkyl, (Ci-Cyjalkoxy, trifluoromethyl or triffuoromethoxy. Examples
of such heteroaryl groups are pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, quinolinyl,
isoquinolinyl, thienyl, thiazolyl, isothiazolyl, furyl, imidazoiyl, pyrazolyl, pyrrolyl,
indazolyl, indolyl, isoindolyl, benzimidazolyl, isoxazolyl, oxazolyl, oxadiazolyi,

23 thi.adiazolyl, quinoxalinyl, phthalazinyl, cinnolinyi, isobenzofuranyl. A preferred
heteroaryl group is pyridyl, which might be unsubstituted or substituted once with

methyl, ethyl or methoxy.

< The term heteroaryi~(Cy-Cylalkyl (x and y being two different integers) refers to a
(Cy-Cylalkyl group as previously defined in which one hydrogen atom has been
30 replaced by a heteroaryl group as previously defined. Representative examples of

heteroaryl-{C;-Cy)alky! groups include, but are not limited to, 2-{pyridin-3-yl}-ethyl



25 thiadiazolyl, quinoxalinyl, phthalazinyl, cinnolinyl, isobenzofuranyl. A preferred heteroaryl group is
pyridyl, which might be unsubstituted or substituted once with methyl, ethyl or methoxy. The tem’

heteroaryl-@fé-zcﬁfg/%%yé;x and y being two different integers) refers to a {E;(alkoyl@rpup as

previously detfined in which one hydrogen atom has been 30replaced by a heteroaryl group as
previously defined. Representative examples of héfe"roaryl-(Ci-C4)aIkyI groups include, but are not
limited to, 2-(pyridin-3-yE-ethyl WO 2009/047723PCT/IB2008/054138 optignally substituted once on
the pyridine rinBPRAk eSSt ORE oSt SiomEtHy P ethyhmehr™hndhere Slically
acceptable saltg;srafersdgpon-toxic, inorganic or organic acid and/or base addition salts. Reference
can be made to "Salt selection for basic 5 drugs"”, Int. J. Phann. (1986), 33, 201-217. Accordingto a
preferred entbotlimentobthisimeantioly the gorhisouissrofdormulenttasidefinerhincembigeitent i)
above, or thelr phanmase ficliaseeriaple Ralte. il b yeh At d2-sigPiepents mathayy or ethoxy
(and preferably met?mxys. ” According to another pre?erred embodiment of this invention, the
compouinds of dG:stnieda/| Beadefinédmn dBEHiAIENt i) or above, or their pharmaceutically acceptable
salts, will be such that R2 represents methoxy or ethoxy (and preferably methoxy). iv) According to

one variant gf e .daveantion, thesrmpeuodsehiomulaihastelingd ioepobadintnt-hubr iigsabove, or

their pharmaceutically acceptable salts, will be such that R3 represents aryl-(C3-C4)alifyl. 15v)
According téi?)%‘ﬂ? &‘b\?ﬁﬁ’ﬁ PP HEbE et %%HFW%%%\V@%%&%% %@li};lst’}s% df%ﬁn%ﬁlaufés defined
in embodiment i) abauenontbdispharsiacguticdliy decéptaitésaifs, will be such that R3 represents
4-trifluoromethyl-phenyl-methyl, 2-(4-trifluoromethylphenyl)-ethyl or 3-(4-trifiuoromethyl-phenyl)-propyl

(and especiakév Rdtifluaromethviphenyhketiyh) 20 Aecridingdpinotier watantak the invention,
S

the compounds of foimula | as definéd in embodiment i), ii) or iii) above, or th_eir)i)harmaceutically
acceptHble darmuliill HedsiapdiimerBIdpaddn @ HOERONR LI ERE DR HitAR SRR one
subvariant of;amkedisrentvarant vihakeve ihssempetnds ohtopruabasdeingd in embodiment vi)

above, or their pharmaceutically acceptable salts, 25 will be such that R3 represents

(4-trifluoromethyl-3-pyridy1)-methyl é - rifluor‘oq:neth 1- ds of & la 1 as defined i
S oyticy 1y R At AT BE AAREL M commound of formula 1 as defined i
embodiment 1), i) or iii} above, or their pharmaceutically acceptable salts, will be such that

R? represents aryl-(C;-Ca)alkyl,

15 v) According fo one subvariant of embodiment variant iv) above, the compounds of
formula I as defined in embodiment iv) above, or their pharmaceutically acceptable salts,
will be such that R represents 4-trifluoromethyl-phenyl-methyl, 2-(4-trifluoromethyl-
phenyl)-ethyl or 3-(4-trifluoromethyl-phenyl}-propy! (and especially 2-(4-trifluoromethyl-
phenyl)-ethyl).

20 vi) According to another variant of the invention, the compounds of formula I as defined in
embodiment 1), ii) or iii) above, or their pharmaceutically acceptable salts, will be such that

R’ represents heteroaryl-(Ci-Ca)alkyl.

vii) According to one subvariant of embodiment variant vi) above, the compounds of
formula I as defined in embodiment vi) above, or their pharmaceutically acceptable salts,

25 will be such that R® represents (4-trifluoromethyl-3-pyridyl)-methyl, 2-(4-triftuoromethyl-
3-pyridyl)-ethyl  or 3-(4-trifluoromethyl-3-pyridyl)-propyl (and especially
2-(4-trifluoromethyl-3-pyridyl)-ethyl).

viii) According a further preferred embodiment of this invention, the compounds of

formula I as defined in one of embodiments i) to vil) above, or their pharmaceutically



2-(4-trifluoromethyl-3-pyridy1)-ethyl). WO 2009/047723PCT/1132008/054138 acceptable salts, will
preferably be such that R4 represents (Ci-C4)allcyl (more preferably (CI-C3)allcyl, notably methyl or
ethyl and in particular methyl). ix) In a general manner, the compounds o E?}%% rding to any
one of emb%%@%&ﬁ%‘ viii) used or suitable for the prevention or treatrr{)egr){r(%? (is%gor their
phalmaceuticatly acceptable salts, will be such that'the configuration of the carbon atom bearing the
phenyl group is (R) and that the configuration of the carbon atom bearing the radical 1:2.3 is (5), that
is, the compeaerisbst felnuall pfeaiis ﬁf‘esé@hf@ﬁrgtiéﬁprﬁsﬁ%ié@éocbﬁ?&(} (e PEEFSRINg to a
particularly p@j@ggﬂ@{gﬁ@%@fﬁm@@g}@@@@m@@dﬁﬁql\gij)ﬂgﬂlwz the 10 compound of foimula | used

or suitable for the prevention or treatment of PTSDs, or its phaimaceutically acceptable salt, will be
2-16,7-dimeé';§ y-142-1(r§f{trifluoro ethylphenyt)- II-3,4-dihydro-1H-isoquinaglin-2-y1}-N-methyl-2-phe
nyl-acetami ngaoﬁféng itd) S%rm%%&ﬁgw %c%?e%até%@agaﬁfg 4 nﬁg)oarlafnél S %%@é%r"ee "
subembodimens of@nboeimentsajidbie dompoundoffgronuler 1 ttGnsed of sditable for theeprevention
o e Rl A1 LhRIME el ally ACCRRIARIE B3 iihBion of the carbon at

(R)-2-{(r§)-6, -me%?o%-&%( -trﬁ‘rudrorﬁethyl-phenyl)-ethyll-'3, -diﬁgll(ljr%-llj-icsaéqﬁn%(l)iﬁ-z-yl{
-N-methy1-2gshiaeythecbeaigecsp i bend that the configuration of the carbon atom bearing the
pharmaceuticallyaqeepialiesalis(@naespeaiaiiviiy)-S- ({S:Ruf-dimathexs the configuration la
142-(4-trifluoromethyl-pheny1)-ethy1]-3,4-dihydro-1H-isoquinolin-2-yll -N-methyl-220
phenyl-aceté?ﬁiﬁ@‘hgﬁ]%hIoride). xii) Another embodiment of this invention relates to a method of
treating a patient affected by a PTSD, said method comprising the administration of a compound of
formula | as defined in embodiment i)% 1 PH

amount sufficient to treat said PTSD.

1a

X) According to & particularty preferred variant of embodiments 1) to v) and viit) or 1x), the
10 compound of formula I used or suitable for the prevention or treatment of PTSDs, or iis
pharmaceutically acceptable saft, will be 2-{6,7-dimethoxy-1-[2-(4-trifluoromethy!-
phenyl)-cthyt]-3,4-dihydro-1H-isoquinolin-2-yl}-N-methyi-2-phenyl-acetamide or one of

its pharmaceutically acceptable salts.

xi) According f0a preferred subembodiment of embodiment x), the compound of formula
15  used or suitable for the prevention or treatment of PTSDs, or its pharmaceutically
acceptable salt, will be (R)-2-{(5)-6,7-dimethoxy-1-{2-(4-trifiluoromethyl-phenyi)-cthyl}-
3,4-dihydro-1H-isoquinolin-2-y1}-N-methyl-2-phenyl-acetamide  or  one  of  its
pharmaceutically  acceptable  salts  (and  especially  (R)-2-{{5)-6,7-dimethoxy-
1-[2-(4-triftuoromethyl-phenyl)-ethyl]-3,4-dihydro-1 H-isoquinolin-2-yi} -N-methyl-2-
20 phenyl-acetamide hydrochloride).

xii) Another embodiment of this invention relates to 2 method of treating a patient affected
by a PTSD, said method comprising the administration of a compound of formuia [ as
defined in embodiment i) above, or a pharmaceutically acceptable salt thereof, in an

amount sufficient to treat said PTSD.



WO 2009/047723PCT/1132008/054138 6 - xiii) Yet another embodiment of this invention relates to a
method of reducing the symptoms of a patient affected by a PTSD, said method comprising the

administratign,af. &, gempound of formula | as defined in embodiment i) abeuesaf@ pigsaceutically
acceptable salt thereof, in an amount sufficient to _rggluce the symptoms of the PTSD in said 5patient.
xiv) A further embodiment of this invention relates to a method of preventing, in a patient susceptible to
be affected by a PTSD, the occurrence of the PTSD said nlethod comprising tge dminisgtration of a
compound SEtoritIdPC RS dEMPRATER b R PEBBVE 8% Bhﬁlrrﬁ%%g QI SERBE e salt
thereof, in agrapiaunbsuificient iffareyentdRE Socaie nesibdaitherRhS B daidipsdient ofev) Yet a
further embodiment of this invention relates.ta a methad of reducing, in a patien '%Lﬁ to be
affected by %)%d(tﬁg]t ?8?31%%?58% %%alf\%ﬁﬁ% t%e%@é?b%%%ﬁo t aggrﬁ%%c %rtrélségat e%lr?%%gt% s of the
PTSD, saidactethad caninprising, theaaministvaffoncof @ compotndofiformus thad 8eRnaddn
embodignent&iés\rgove, or a pharmaceutically 15 acceptable salt thereof, in an amount sufficient to
reduce the gympt’oms of the PTSD in said patient. Concerning the methods corresponding to

embodiments xii) to xv) abgve, the preferences mentijoned rega“rédkg%gt e compounds of formula | and
their pharm&teuticaif A ERMABIEE LN BRBUERRERES) oAb é’?g"gﬂéjﬂ%’aﬂﬁlg Rilidis mutandis
to said methodsy26ithe soamewdds af forDuUtad andthetepifatinatsiticdtyratoaptablershits can be
prepared by me%tcpods known to one skille&i (l)r% %I{ﬂ)e art ( ee gég_hvgo 0‘1/38909 atng \a/g(()) E:200();54118548).

The compofﬂ‘?d SHFHARY Bnd %H%f?oﬁﬁarmacg&ﬁé% ly accep%ab]ftla <aRe can be'used as medicaments

for the prevehtiomosntieaimerntepfaPIE SDsthergninithe fonwuof pHamsaceuticaktolimpositionscfor enteral

or par teralﬁﬁ fal igg-. jﬂé{m@ production of the phaimaceutical compositions can be effected in
a man%@ar whic %m%%%m}ﬁ rt%)6 any person skilled in the art (see for example Remington, The

Science and Practice of Phamaacy, 21st Edition (2005), Part 5, "Pharmaceutical Manufacturing"
[published By L ibHiACBTRiRRRS B RiRd AL W%‘&ﬂﬁ giFgehie esBnbed ehimptittdtot Fiftiia | or their
phaimaceutigaliy-ascepiakleSaltsd eptioralipinicombinaiionowilaothered/Qibject to traumatic
2009/04772%%%}?I%geoggég&grlnss%of the PTSD, said method comprising the administration of 2
compound of formulal as defined in embodiment i) above, or a pharmaceutically
15 acceptable salt thereof, in an amount sufficient to reduce the symptoms of the PTSD in said

patient.

Concerning the methods corresponding to embodiments xii) {o xv) above, the preferences
mentioned regarding the compounds of formula I and their pharmaceutically acceptable

salts in embodiments i) to xi) above are applicable mutatis mutandis to said methods.

20 The compounds of formula I and their pharmaceutically acceptable saits can be prepared
by methods known to one skilled in the art (see e.g. WO 01/6860% and WO 2005/118548).

The compounds of formula 1 and their pharmaceutically acceptable salts can be used as
medicaments for the prevention or treatment of PTSDs, e.g. in the form of pharmaceutical

compositions for enteral or parenteral administration.

25  The production of the pharmaceutical compositions can be effected in a manner which will
be familiar to any person skilled in the art (see for example Remington, The Science and
Practice of Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical Manufacturing”
[published by Lippincott Williams & Wilkins]) by bringing the described compounds of

formula I or their pharmaceutically acceptable salts, optionally in combination with other



PN

-7 therapeutically valuable substances, into a galenical administration form together with suitable,
non-toxic, inert, therapeutically compatible solid or liquid carrier materials and, if desired, usual

pharmaceutfggl z%g;l/b\é%%s. The dose of a compound or pharmaceutically ﬁ&gﬁg&@@sﬁﬂgaccording to

the present 5 Invention, to be provided for the treatment of PTSDs, varies according to the
administration method, the age and body weight of the subject to be treated as well as the state of the
latter, and will be finally decided by the attending doctor. As an indication, the amount of a compound
of formula | BEFtFHpAtSd R givebsterate Jaitedt #8!TBIFALS BPETSR: R syPRBtEMS' S PTSDS,
either preventively, alosutRivahsristiramdungte 100948 1ng neboRyfiefiynB.0taiioads ifg/kg body
weight per day), particylarly from 5 0 500 mg per day (i.e. 0.075 to 7.5 mg/kg per day) and more
particularly ﬂ%eﬁouﬁ\léitgggﬁﬁaﬁ?ﬁtﬁ%]r AVE°6>0.15 to 3 mglkg per day). Particular embodiments of the
invention are described in the following Example, which serves to illustrate the invention in more detail
without limitifi itscopetinargows o1 Fhiamasacirebicar prppeiticsiortherdineitiohecorpdtinds Effect
of a compoynd. pf farmyla,lon, frafROEAtIAEd Starieresnonsin rala.fparmental metheds: The
compounds of formula | can be administered to the animal in order to assess their effects on emotional
reactivity. ASGEEREHESIM FRERRYiIthTemsivs Bode spRnEBT fHEItsstobrdbéits, Ahtidh s hat the
administereg.gempaynd:rediscesiieps ansiandahsdAs useadsrain.dadiceniobmameaabncan be an
untreated mammal (i.e. an anml %;ec%ir\ﬁ?g no agﬁﬂs Q‘é not the same omrbinatié)nséo be assessed),
and/or a trafTRPEH ARSI FTARHY Bl dOHPHA R TR TRAL 5e%1YF§iﬁ?n§?§ HEoRsTFaE 9 Yearned
behaviour). Sighisaaf tiecreaseche bTRDER, resctivity: tonacolysticcstimutihavdheeh discovéded in an 25
animal model of fear potentiate oustic startle, Anxiolytic-like activity - . sess decreased
acoust}tlép startie prgac?ﬁi i’/e-' \%Irv%rgcét?s?ér%/% %orﬁg/fﬁ%g P gﬁ&%ﬁeé ereﬁfg%tﬁé El%zlr%% o%%aqgf%dt ormula 1
compared té ¥ higletREGAG0Y ddhtrolNtPoapirgrcanidtbaadtivertreatseltivitroaidfapane giken orally.

This was ob%%rgglddg}@%Iﬁiﬁghtggﬁgél,ﬁgsﬁ@i&% WO 2009/047723PCT/1B2008/054138

Particular embodiments of the invention are described in the foliowing Example, which

serves to illustrate the invention in more detail without limiting its scope 1n any way.

15  Pharmacological properties of the invention compounds

Effect of a compound of formula I on fear-potentiated startie response in rats

The compounds of formula I can be administered to the animal in order to assess their
effects on emotional reactivity, A decrease in reactivity, relative to the absence of the test
20  agents, indicates that the administered compound reduces fear and anxiety. As used herein,
a "control mammal" can be an untreated mammal (t.e. an animal receiving no agents or not
the same combinations to be assessed), and/or a trained control mammal (i.e. a mamrmal

that undergoes training to demonstrate a learned behaviour).

Signs of decreased emotional reactivity fo acoustic stimuli have been discovered in an
25 animal model of fear potentiated acoustic startie. Anxiolytic-like activity - as assessed by
decreased acoustic startle reactivity - was observed one hour after treatment with a
compound of the formula I compared to vehicle (PEG400) control treatment and to active

treatmnent with diazepam given orally. This was observed in the Fischer F344 strain of



-

- 8 - laboratory rats characterized by a particular degree of emotional reactivity. In human medicine,
increased acoustic startle reactivity has been observed in patients suffering from PTSD anxiety

compared t%etﬁ)lyg% ; ggjects (Exaggerated acoustic startle reflex in GquP\%/h]arfB\fzz%gﬁggﬁgvith
r e

posttraumatic stress disorder, Am. J. Psychiatry (1996), 153(1), 64-68). In ear-potentiated startle
procedure in rats, a neutral stimulus such as light is repetitively paired with an aversive stimulus such
as mild foot shock. When an animal is presented with loud acoustic stimuli, enhanced startle

responses areoEHiERe daihehetre Star cOutit BRI destRsdBytretRpt (omEsicaly 8Rditioned
increase in faankiRemvdiazapios.anxighicsatientatastbeesnensal enbanesmentSarieesponse
was 10 recorded by using auditory st%r'gl chgr}':r)lber%%éfter a 95-dB habituqt{i}ag session i(n[}ége dark, 10
randomly alferNatit SEoGRRR Rl RA88Y o8 i5F 05 B8 Ms Gt Ao WAVE FURMelt i tHe presence
or absence wfdighteatariial esponseaioplitiddsfodeach triaPtype averd ederdgad fofeath rat across
the entire test session. Results: 15The results obtained after performing the test described above on
four groups of thts feerapfitstiggmdpsoiri ram¢datted doftrol TeinrHigurauus tiiatthavellgbéentreated with

the vehicle 9@&@@%&9@99{%&%&@%&%@@@s!;@mm&aa%% ipslaire A ihat haygirceived oral
treatment by 107 mg/kg of (RE?-Z- {(S)-6,7-dimethoxy-1.42-(4-trifluoromethyl-pheny1)-

20ethyl]-3,4PERRgHPE- TRt s ditenHsbey I oNUm@thyresd HSRY- Jeetenstd 2 Fy GH6ERfo M +5 third group
of 16 rats (calieg "contiok Zsinfigure bythat h@f@ heenygaind withithenvehisle-anrlvinangdss, a fourth

group of 12 rats (called "Diazepam" in Figure 1), that have received oral treatment by 3 mg/kg
diazepam, BSHARMABEEACS AHARTSE PHFRIAGANE . RSPOR cERP LRSS (RESFREiTP RS Was
(R)-2-1(®)-6socslive thoxyink- baddotrifiatnorimt phenyity-e thy s i thydse -dkhisoguinotas2-y11-N-met
hyl-2-phenyl-acetamide hydrochloride (compoun be red. with.rats of the group "control
1), like oraI]t eq I%Oenh'%' ba:l/% iaazt%en&.\afﬁo&% Bgné%%{p(grg% t\s/?/?fhmr;lggo%h%%d%su%m%%on@o‘f%% fg%guces ina
30significantiman pesstheestartlseespohselantplhittic edspéise henfiBdik s dts, cach trial type were

averaged for cach rat across the entire test session.

Results:

15 The results obtained after performing the test described above on four groups of rats:
% a first group of 12 rats (called “contro]l 17 in Figure 1} that have been treated with the
vehicle only,
% a second group of 12 rats (calied “Compound A” in Figure 1) that have received oral
treatment by 107 mg/kg of (R)-2-{(5)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl}-
20 ethyl}-3,4-dihydro-1H-isoquinolin-2-yl}-N-methyl-2-phenyl-acetamide hydrochloride,
% a third group of 16 rats (calied “control 2” in Figure 1) that have been treated with the
vehicle only, and
< a fourth group of 12 rais (called “Diazepam” in Figure 1), that have received oral
treatment by 3 mg/kg diazepam,

25 have been summarised in Figure 1.

As one can see, oral freatment by (R)-2-{(8)-6,7-dimethoxy-1-{2-(4-trifluoromethyl-
phenyl}-ethyl]-3,4-dihydro-1H-isoquinolin-2-yl}-N-methyl-2-phenyl-acetamide

hydrochloride (compound A, to be compared with rats of the group “control 17}, like oral
treatment by diazepam (to be compared with rats of the group “control 27), reduces in a

30 significant manner the startle response amplitude in Fischer F344 rats,



Claims 1. Use of a compound of formula la wherein Rl and R2 each independently represent
(Ci-C4)alkoxy, R3 represents aryl-(Ci-C4)alkyl or Hegtéroaryl-(Ci-C4)alkyI, and R4 represents
(Ci-C3)alkyl, or of a pharmaceutically acceptable salt of said compound of formula Ia, for the
preparation of a medicament for the prevention drigtment of a post-traumatic stress disorder. 2.
Use according to claim 1, wherein the compound of founula la or its pharmaceutically 10acceptable
salt is such that R1 represents methoxy or ethoxy. 3. Use according to claim 2, wherein the
compoundbﬁé@ﬁﬁﬂé%?ﬁé%‘%ﬁ?ﬁ%}@&%ally acceptable salt is such that R2 represents methoxy or
ethoxy. 4. Use according to any one of claims 1 to 3, wherein the compound of fomula la or its
pharmaceutically acceptable salt is such that R3 represents aryl-(CIl-C4)alkyl. 155. Use according to
claim 4, wherein the compound of form1ula la or its pharmaceutically acceptable salt is such that R3
represents 2-(4-trifluoromethyl-phenyf}-e Q. J%e.according to any one of claims 1 to 3, wherein
the compound of formula la or its pharmac lly agceptaple salt,is such that R3 represents
heteroary1-(Cl-C4)alkyl. R2 R

=

la

wherein

R! and R? cach independently represent (C;~-Cq)alkoxy,

R? represents aryl-(C;-Cgs)alkyl or heteroaryl-(C;-Cg)alkyl, and
5 R represents (C;-Cs)alkyl,

or of a pharmaceutically acceptable salt of said compound of formula la, for the
preparation of a medicament for the prevention or treatment of a post-traumatic stress

disorder.

2. Use according to claim 1, wherein the compound of formula Ia or its pharmaceutically

10 acceptable salt is such that R' represents methoxy or ethoxy.

3. Use according to claim 2, wherein the compound of formula Ia or its pharmaceutically

acceptable salt is such that R? represents methoxy or ethoxy.

4. Use according to any one of claims 1 to 3, wherein the compound of formula Ig or its

phaﬁhaceuticaﬂy acceptable salt 1s such that R? represents aryl-(C,-Cy)alkyl.

15 5. Use according to claim 4, wherein the compound of formula Ia or its pharmaceutically

acceptable salt is such that R® represents 2-(4-trifluoromethyl-phenyl)-ethyl.

6. Use according to any one of claims I to 3, wherein the compound of formula Ia or its

pharmaceutically acceptable salt is such that R’ represents heteroaryl-(Cy-Cy)alkyl.

20



-10- 7. Use according to any one of claims 1.to 3, wherein the compound of formula la or ts
pharmaceutically acceptable salt is such that R4 represents methyl. 8. Use according to claim 1,

wherein the ganpeund;al fymwlaia ritsnRarmace ulisalvAGre RiaBIR AN Y(Ric2n t{@ ) o-dimethoxy-
1-[2-(4-tri fluoromethyl-phenyl)-ethyl]- 53,4-dihydro-1H-isoquinolin-2-yll

-N-methyl-Phpriepsaubicatinmrrsorais Sats pparhBiet Bicsmcasrs s salts. 9. Use according to claim

8, wherein
(R)-2-{(S)-8, [:dimethexval 42 f4 i fluaramathyhiphemydd it f3rdrelin Y - 1l dseaniaelincayl|-N-met
hyl-2-phenyl-acetamide hydrochloride is used. 10 _
acceptable  salt 1s  (R)-2-{(5)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-phenyl)-ethyl]-
5 3 4-dihydro-1H-isoquinolin-2-y1}-N-methyl-2-phenyl-acetamide ~ or one of its

pharmaceutically acceptable salts.

9, Use according to claim 8, wherein (R)-2-{(S)-6,7-dimethoxy-1-[2-(4-trifluoromethyl-
phenyl)-ethyl]-3,4-dihydro-1H-isoquinolin-2-yl} -N-methyl-2-phenyl-acetamide
hydrochloride is used.

10



