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25  Albuquerque et al., Toxicol. Lett. 1998, 102-103, 211-218, Neubauer, et al., Neurology
1998, 51, 1608-1612, Stevens et al., Psychopharmacology 1998, 136, 320-327, Adler et
al., Schizophrenia Bull. 1998, 24, 189-202.); thus, there has been interest in the use of

compounds that modulate these receptors for treating CNS diseases.

30  Arole for a7 receptors in the etiology of schizophrenia has been suggested by linkage
studies (Freedman et al., Psychopharmacology (2004), 174(1), 54-64) demonstrating an
association between the a7 locus and a sensory gating deficit which represents a major
schizophrenia endophenotype. Such gating deficits in patients have been transiently
reversed by nicotine with a pharmacology consistent with action via a7. In addition in

35 animal models, lesion of forebrain cholinergic afferents or pharmacological blockade of a7
receptors elicits similar sensory gating deficits which are also apparent in in-bred mouse
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20  This problem may be overcome by treatment with a positive allosteric modulator (PAM).
PAMs enhance a7 nAChR activation mediated by endogenous or exogenous agonists
without activating the receptor in their own right, i.e. in the absence of agonist. A number

of PAMs have been reported (Lightfoot et al., Progress in Medicinal Chemistry 46:131-71,

2008).
25

According to a first aspect, the invention provides a compound of formula (I) or a salt

thereof:
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wherein

30 Rlis imidazolyl, pyridinyl or pyrimidinyl, any of which is optionally substituted by

one group independently selected from Cq_zalkyl and Cq_zalkoxy.



one group independently selected from Cl_3al kyl and Cl_3al koxy. WO
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In an embodiment, the compound is selected from:

N-{[7-[2-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)-1H-indol-5-ylimethyl}-6-

20  (trifluoromethyl)-3-pyridinecarboxamide;
N-{[7-(2-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;

25  N-{[7-(4-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(5-pyrimidinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(2-methyl-3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-yljmethyl}-6-(trifluoromethyl)-3-

30  pyridinecarboxamide;
N-{[7-(4-methyl-3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-yljmethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-[6-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)-1H-indol-5-ylimethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide; and

35  N-{[7-(1-methyl-1H-imidazol-2-yl)-2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-6-

(trifluoromethyl)-3-pyridinecarboxamide;
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20 ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate salts. For reviews

on suitable pharmaceutical salts see Berge ef al., J. Pharm, Sci., 66, 1-19, 1977; P L
Gould, International Journal of Pharmaceutics, 33 (1986), 201-217; and Bighley et al.,
Encyclopedia of Pharmaceutical Technology, Marcel Dekker Inc, New York 1996, Volume
13, page 453-497.

25
In one embodiment the salt of the compound of formula (1) is a pharmaceutically

acceptable salt.

Hereinafter, the compounds of formula (1) and their pharmaceutically acceptable salts, are

30 referred to as " the compounds of the invention”.

It will be appreciated by those skilled in the art that certain protected derivatives of the
compounds of the invention, which may be made prior to a final deprotection stage, may not
possess pharmacological activity as such, but may, in certain instances, be administered
35  orally or parenterally and thereafter metabolised in the body to form compounds defined in
the first aspect which are pharmacologically active. Such derivatives may therefore be
4



350rally or parenterally and thereafter metabolised in the body to form
conpounds defined in the first aspect which are pharnmacol ogically active.
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i ndi vi duadrodsm@ntﬂ\ermempusmdsg)fpin&alpaeratonve HPLC using a colum with a chiral
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tautomers and mixtures thereof are included in the scope of the present invention.

Certain compounds of the invention may possess one or more stereogenic centres and so
exist in a number of stereocisomeric forms. Compounds having one stereogenic centre

25 may exist as enantiomers or a racemic mixture containing enantiomers. Compounds
having two or more stereogenic centres may exist as diasterecismomers or enantiomers.
All stereoisomers (for example enantiomers and diastereoisomers) and mixtures thereof
are included in the scope of the present invention. Racemic mixtures may be separated to
give their individual enantiomer using preparative HPLC using a column with a chiral

30  stationary phase or resolved to yield individual enantiomers utilising methods known to
those skilled in the art. In addition, chiral intermediate compounds may be resolved and

used to prepare individual enantiomers.

The invention also includes all suitable isotopic variations of the compounds of the
35 invention. An isotopic variation of the compound of the invention is defined as one in
which at least one atom is replaced by an atom having the same atomic number but an
5



The invention also includes all suitable isotopic variations of the
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Conpound<Lanfpduodsrof the (riventieymby bp pegparetin aceoieti digvays. 18 diefobodingy coupl i ng
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oronic acid of "estér or

first aspect. These processes form further aspects of the invention.

20  Throughout the specification, general formulae are designated by Roman numerals (1),
(IO, (1N, (IV) etc. Subsets of these general formulae are defined as (la), (Ib), (Ic),
etc...(IVa), (IVb), (IVc) etc.

Compounds of formula (I) may be prepared according to scheme 1 by coupling compound
25  of formula (II) with compounds of formula (lll), wherein Z is a boronic acid or ester or
trialkyltin derivative. Typical conditions comprise using a suitable catalyst, such as

tetrakis(triphenylphosphine)palladium(0) in a suitable solvent such as toluene.

Scheme 1

0 0
N N
,FC N ,FC N

Br R

30 (n am 0



trialkyltin derivative. Typical conditions conprise using a suitable
catal yst, such as tetrakis(triphenyl phosphine)palladium0) in a suitable
sol vent swohwssiip@Buene. Schene 1 30(HT)(CIET) (1) WBCT/EP2010/054910
2010/ 119078PCT/ EP2010/ 054910 Conpound of fornmula (11) may be prepared

accordin poun of, f rruI I wth co und of
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be used AI j Ve n er rbo c acid
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trifluordatfeon D;Clumwyldalsdaablelbadree(spcleasememyta‘rmae)base (such as triethyl am ne)
in a suitable solvent (such as DCM gives conmpound of formula (VI1).
Hal ogenati on of conpound of fornula (VII) with a suitable radical hal ogen
sour ce suchems 2sul furyl chloride or N-bronbsuccinimde in a suitable
sol vent (such as carbon 1jpetrachloride) gives conpounds of formula (VII1).
Treating conmpounds of for fa (VIIl) with a phosphi e derivative (such as
tri phenyl phagsphinepHgi yes ¢ f formula i (B
treated with [ ucht as N-bro
conmpounds™©f Yormula (X). ConpouHds of formif& (
conpound of formula (Xl). Typical cyclisation conditions cenprise heating
in a suitable @psol vent (such@s DWF) to a tenperature in(lﬁzxcess of 100 C.
Conpound of formula (V) is

10  Compound of formula (V) may be prepared according to scheme 3. Treatment of

compound of formula (V1) with trifluoroacetic anhydride in the presence of a base (such as
triethylamine) in a suitable solvent (such as DCM) gives compound of formula (VII).
Halogenation of compound of formula (V1) with a suitable radical halogen source such as
sulfuryl chloride or N-bromosuccinimide in a suitable solvent (such as carbon

15  tetrachloride) gives compounds of formula (VIII). Treating compounds of formula (VIII)
with a phosphine derivative (such as triphenylphosphine) gives compounds of formula
(1X), which may then be treated with a bromo derivative (such as N-bromosuccinimide) to
give compounds of formula (X). Compounds of formula (X) may be cyclised to give
compound of formula (XI). Typical cyclisation conditions comprise heating in a suitable

20  solvent (such as DMF) to a temperature in excess of 100 °C. Compound of formula (V) is

obtained by reduction of compounds of formula (XI) with borane or nickel borohydride.

Scheme 3
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obt ai ned by reduction of conpounds of formula (XI) with borane or nickel
borohydri de. Schenme 3 WO 2010/ 119078PCT/ EP2010/ 054910 Salts nay be
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25
ii) cognitive impairment including for example the treatment of impairment of cognitive
functions including attention, orientation, learning disorders, memory (i.e. memory
disorders, amnesia, amnesic disorders, transient global amnesia syndrome and age-
associated memory impairment) and language function; as well as cognitive impairment

30 as aresult of stroke, Alzheimer’s disease, Huntington's disease, Pick disease, Aids-
related dementia or other dementia states such as Multiinfarct dementia, alcoholic
dementia, hypotiroidism-related dementia, and dementia associated to other degenerative
disorders such as cerebellar atrophy and amyotropic lateral sclerosis; other acute or sub-
acute conditions that may cause cognitive decline such as delirium or depression

35 (pseudodementia states) trauma, head trauma, age related cognitive decline, stroke,

neurodegeneration, drug-induced states, neurotoxic agents, mild cognitive impairment,
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Compulsive Disorder (300.3); Posttraumatic Stress Disorder (309.81); Acute Stress

25  Disorder (308.3); Generalized Anxiety Disorder (300.02); Anxiety Disorder Due to a
General Medical Condition (293.84); Substance-Induced Anxiety Disorder; and Anxiety
Disorder Not Otherwise Specified (300.00).

v) Substance-related disorders for example Substance Use Disorders (including
30  Substance Dependence, Substance Craving and Substance Abuse); Substance-Induced
Disorders (including Substance Intoxication, Substance Withdrawal, Substance-Induced
Delirium, Substance-Induced Persisting Dementia, Substance-Induced Persisting
Amnestic Disorder, Substance-Induced Psychotic Disorder, Substance-Induced Mood
Disorder, Substance-Induced Anxiety Disorder, Substance-Induced Sexual Dysfunction,
35  Substance-Induced Sleep Disorder and Hallucinogen Persisting Perception Disorder
(Flashbacks); Alcohol-Related Disorders (including Alcohol Dependence (303.90),
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Hallucinogen-Related Disorder Not Otherwise Specified (292.9)); Inhalant-Related
Disorders (including Inhalant Dependence (304.60), Inhalant Abuse (305.90), Inhalant
30 Intoxication (292.89), Inhalant Intoxication Delirium, Inhalant-Induced Persisting
Dementia, Inhalant-Induced Psychotic Disorder, Inhalant-Induced Mood Disorder,
Inhalant-Induced Anxiety Disorder and Inhalant-Related Disorder Not Otherwise Specified
(292.9)); Nicotine-Related Disorders (including Nicotine Dependence (305.1), Nicotine
Withdrawal (292.0) and Nicotine-Related Disorder Not Otherwise Specified (292.9));
35  Opioid-Related Disorders (including Opioid Dependence (304.00), Opioid Abuse (305.50),
Opioid Intoxication (292.89), Opioid Withdrawal (292.0), Opioid Intoxication Delirium,
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f ti
Beni B0t 1 on ka0 PO CReTRR R DR i Oeru RSB B80T 085 B i 1
(302. 2), sBexaalloMedesllismidr3d27.83), Sexual Sadism (302.84), Transvestic
Fetishism (302.3), Voyeurism (302.82) and Paraphilia Not 350 herw se

Specified (302.9)); gender identity disorders (including Gender Identity

Di sor der x) ReGonaldy @iso(cmbéZinﬁwd'm'dhéBethmesl Rizanaid ?e[ﬁosal'rtyié)iso'rder,emjll.@a)scent S or
Adul ts ( ) 02.9).

The corrpc%%ﬁ&s%oafer%ﬁn% ?yﬁ\?éﬁ @03299:%0 l&g th%c‘a’ﬂaﬁ rﬁérf('sﬁ?,g% mrat i on,

i nfl ﬁmmtﬁmnlyo@qjﬁersonahtglmmdmd3m f’hBotda;hraerrthylesdwdeo(rsm,éﬁbodi ment, the

PaLTent g B0 TS ohBLID: (460 RAkicok R PSR! BRI adgher e his

IS approprla & Feleva ct, the
present iAveiiahi Rerspralityi Biesrdar (SOBANMEpehdérdMamanality \DissdérdBe . ﬁbef ore

descri bedyQbedve Blohphildfe Frsdnlity BisordS: 3o Bk RBERbnaiity Disorder Not

Otherwise Specified (301.9).

25
xi) Sexual dysfunctions such as Sexual Desire Disorders (including Hypoactive Sexual
Desire Disorder (302.71) and Sexual Aversion Disorder (302.79)); sexual arousal
disorders (including Female Sexual Arousal Disorder (302.72) and Male Erectile Disorder
(302.72)); orgasmic disorders (including Female Orgasmic Disorder (302.73), Male

30  Orgasmic Disorder (302.74) and Premature Ejaculation (302.75)); sexual pain disorder
(including Dyspareunia (302.76) and Vaginismus (306.51)); Sexual Dysfunction Not
Otherwise Specified (302.70); paraphilias (including Exhibitionism (302.4), Fetishism
(302.81), Frotteurism (302.89), Pedophilia (302.2), Sexual Masochism (302.83), Sexual
Sadism (302.84), Transvestic Fetishism (302.3), Voyeurism (302.82) and Paraphilia Not

35  Otherwise Specified (302.9)); gender identity disorders (including Gender Identity
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In one aspect, the present invention provides a conpound of fornula (1) as
her ei nbef ore described or a salt thereof for use in treating a disease

whi ch i s wex0m/ap@d with a 15reduction in function of aPCmiEPotlvfsd1@cet vl
choline receptor. In one aspect the present invention provides a conpound

of formul esgr | . aIt se in
Creat ng A RR PSR RER SRRt iRty HsPodMpobeRif i oIS on o

t he a7 ni(8@R.8%)); @andSeixyal Em;mtjerrmotr@berp\timSpaﬂielder]e). aspect, the present

i nvention provides a conpound of forrmula (1) as hereinbefore described or a
salt thereof for use as a positive allosteric nodul ator of the a7 nicotinic
acetyl cﬁ'dnleicnmpoemmjmfdhe ink&htionzeme biserusefsipedteating eflamwetion.onflgpmroztodes a
conpo S nbefore described or a salt thereof for use
inth Qfﬁ%’ﬂﬁb d%“%@% otlggalsorder. I n one enbodi ment, the invention
provides a conpound of forrmula (I) as hereinbefore described or a salt

t hereof f t renl ' e t, the

i nventi orll'g)pr%\éﬁgogﬁmen?tﬁe Saat gﬂ@ r}ﬁfma %Z}?‘?Dr& gljsaa eerngﬁﬂﬁn Srie @gh%?r%iqbed or a
salt t hemvdefe tma‘lerapp@enanefodteerelemnrtreondltojn(sanxi ety or depression. The
invention also provides a conpound of forrmula (I) as herei nbefore described
or a salt thereof for use in the treatnent of cognitive inpairnment. 35The

i nvenOi orTha‘sjroormamjedteﬁleepremr[bwadtimfprbvidwhaomm)urwsofﬁemejlmb)sé@re descri bed

2010/ 1 100 Ep 1R Re pdeh s R Pedls RlepBofEhT, o5 onor ovi des the

use of a conpound of formula (1) as herei nbefore described or a salt
Lot Wb BT AR oo FRTE bl lnd EEBIAOR Bl BTG " ' °
r ecept or .debericedar aesalt dsgpedtfor usedn tragi@g1yta dinegmeomiicle® atslaematsév\atﬁ aa conpound
A e A I R S
frompositive allosteri c nodul ati on of the a7 nicotinic acetyl choline
L S L R e O o e
manuf act wescridedar ﬂmalt(tfmmoftforftme i lreatpgsa diseaseaktics bendfits inwdpbsitiveon of the
o o oo ThEeREEbYBICkIRSeT BRSPPhen B AR SR, 2opept L he L nuertLer
a sakb thereof in the rranuf acture of a nedicanment for use in the treatnent

of a psyquﬁé gs&éc? %éjSIreSerLtri'n\%ﬂ%#SFov%%Q %C om p%nﬁd b{%ﬁﬁ'ﬁlg ?I'S' af %8%.n%%?or& he

described or a salt thereof for use as a positive allosteric modulator of the a7 nicotinic

acetyl choline receptor.

25 In another aspect, the invention provides a compound of formula (1) as hereinbefore
described or a salt thereof for use in the treatment of a psychotic disorder. In one
embodiment, the invention provides a compound of formula (1) as hereinbefore described
or a salt thereof for use in the treatment of schizophrenia. In one embodiment, the
invention provides a compound of formula (1) as hereinbefore described or a salt thereof

30  for use in the treatment of anxiety or depression.

The invention also provides a compound of formula (l) as hereinbefore described or a salt

thereof for use in the treatment of cognitive impairment.

35 The invention also provides a compound of formula (1) as hereinbefore described or a salt
thereof for use in the treatment of Alzheimer’s disease.
13



use of a compound of formula (1) as hereinbefore described or a salt
thereof in the manufacture of a nedicanent for use in the treatnent of
schi zophrwoi2aio/lim7anot her 20aspect, the invention provi #e3/EPh@oOsS®10f a
conmpound of forrmula (1) as hereinbefore described or a salt thereof in the
manuf act yr a i cament .for use in the trea n nxi ety or
Gopr easi dhanShereBBel FRTRE LR bro RBR ™ ISeid GRTRY BlartTLBie ot
conpound hefeirfitmforaldas¢ribedas azah ¢ezeofhie fhermanldscduickd d nnedigansadtfort her eof i n

t he manuf act ur f di cament._far .use in.the tr t- of .cognitive
pan r nereantd € oot (R ALl St e Dalohdn Mo bTBEY PhaRitie s
conpound cbblifeceoepter. (1) as herei nbefore described or a salt thereof in the
manuf acture of a medi cament for 30use in the treatnment of Al zheiner's

di seaSe. I n another aspect, the invention provides a nmethod of treating a
di sease whacodthersaspssipthiedbeshtion ptoviades dthugdd afra ¢camgaund tof ftonmola (BAsni cot i ni ¢

acetyl chaline o r i com.l Ses LRl stering.to man i n need

t her eof tePl](r(gfree' eé%r? id\%gérfabr?gl?\rﬁ? S%P t%er%ﬁ%glﬁen%g%ah%ooﬁﬁumgd'%qr?&étsﬁ&herei n before
descr i bedssein weadimgta ditemse othich hDeB Tdh1 pGR@ROE IER2 ODOLIGBADACheE n7one

aspect, the.pr invent i provi des a nmethod of treating a di sease which
benefits nﬁ%‘?)gﬁ%c%ggt?{?h\?gﬁl%ﬁcgg@éri c nodul ation of the a7 nicotinic acetyl

chol Nhe receptor, which conprises admnistering to a human in need thereof
an effectj 0 - of for I ' re described
or a sal t"l’%ﬁ%trﬁg}c)#%fth{hgﬁ%&eiaﬁggrgg&?”d% éﬁeplrjsreg;(g%éqn#vo@ﬁg i%gﬁ)?'lap %&B 8s a net hod
for the pestithei@ealesotiedrora saththdradfiimtheohatdiactare afiacodédicancerddéat yl chol i ne
recept or, i C P 1.Nj i . . tive anount of a
compound 5 PraanplS FRa BRI bRhE by Mol 2R RBE ey cor i n
anot her aspect, the invention provides a nethod for use in treating a
psycheti ] r i ] ?19![‘? i steri i_.n need
therzgf %Qgﬁﬁéﬂ%p\%ﬁf@ﬁﬁﬁ\ﬁ%ﬂ%Héo%@%rsmoun (foa #dgﬂgr)ﬁjf]goﬁ%g%meargei nbef ore
descr i bedeminl®fgaldestribedenft.sall Mareare thembamdifactute, of theedicanegrttifan provi des a

met hod for _t i i h L a. LC ri.ses 100 ri o) hunan
" heed tarLER s tdohE BB ool SOIRE BRe Ak ok e
bef or e deseof bedmpoural sfdbimuidn ) aphereinbefolendertabedrbioal saitthereof mghe nvent i on

pr ovi des &, IBLAY of O dfSAd-18 Q0| SR L0 ASRLPSSE AN SN Gl 6QTPT i ses

adm ni stering a human1n nee eréof an erfective anmpbunt of "a conpound
of f @bnulaspgdt)thasnviesti@i proefies thedssof alwethpoundofsfatrbula Kigpg béreinbefordhe

| nvention.al ?o%d%rrg"s'aﬂ%?er?off?ﬂr{]éorﬂa&Réctﬁlfeeo?'é' rﬁ%di&a‘%ﬁé}h%r"u%?w%!tFe%?rﬂént ophi ch
conprises admmnistering to a human in nee efeof an érfective anount of a
conpound aokiefyarmgbees2i60] ) as herei nbefore described or a salt thereof. The
i nvention also provides a nethod for treating Al zheiner's di sease, which
conprises adm nistering to a human in need thereof an effective anount of a
conpound loandtbemaspact; the iagenitien eravivies dreeustesfear ¢dmgebuod ohfesalia (t)lesr eof .

25 hereinbefore described or a salt thereof in the manufacture of a medicament for

use in the treatment of cognitive impairment.

In another aspect, the invention provides the use of a compound of formula (1) as
hereinbefore described or a salt thereof in the manufacture of a medicament for

30 use in the treatment of Alzheimer’s disease.

In another aspect, the invention provides a method of treating a disease which is
associated with a reduction in function of a7 nicotinic acetyl choline receptor, which
comprises administering to a human in need thereof an effective amount of a compound

35 of formula (1) as hereinbefore described or a salt thereof.
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30 In general, conpounds of formula (1) or a salt thereof may be

adm ni stered in doses ranging fromabout 0.1 ng to about 1000 ngy per day,
i n singl evorzodvmpared doses (i.e., from1l to 4 doses per PdaEpPo1alos4vough
variations will necessarily occur dependi ng upon the species, weight, age

and condition_of the subjec N reate |1, h rticular
351 oute. df RuanRch afe BreshRahsEEnT BrokloBR o df abfoeindA fesd Ahleh
admi ni st deeedfite from mhaitivy alldsteraomeddiatthinentiie ¢7 bicetirdosag@ chelinel recaptom t he
range of ut 0.1 nglkag.to. ut, 500 .nu/kg..1 ,
20101 1100 0Bcrrsset Bro LR dudig d e B2 ety 2Reeshe ool Ohdodi ment
t he dosagempeurd ofi fermuia {Ihes hemregdefrire dbswibed od a syt thgrdod. about 100 ny/ kg body
wei gh% per day. The compounds of fornula (1) and their salts thereof nmay

e

al so suitable for conbination 5 with other actives, such as typical and
at ypi cal Ianté pspechdhé pesemomeniorapiovidee asnethod foul épr pesiaataiostenxi ol yti cs,

drugs for_extr. i .Sl de . Qgni.Li . ; ovi de
o ovea TELRR A ioRhE T BM B Pa BRI i RS R Reb P B of 1 e
i nvent i omuerae,anfefiecivesapbduent oha sompsiret @doradjlaifitas erkipbeBye dé€mdpenhota ve

adm ni st r%ﬁith%?eéf.s meant the coterm nous or overl apping adm ni stration of

each of tRe conponents in the form of separate pharmaceutical conpositions

or dd0ices. This regine of therapeutic adm nistration of two or nore

t her apeut| 1Sl [ . e ho, ki | i,Lh the art and
herein as“l' %@?ﬂ%ﬁsl?)\e/}ét’ {W?gﬁ\geﬁégﬁptoggggﬁgnqﬂ%&] I&)%.{(;I?)C{)Jﬁé " ?eeal@ggl ésgg}f(dﬁ'gm as add-on
t her apeutdisordetnwincls toraprises. adAnyistariog &l 4 htmaminmessd theygoharseffactiddbainmbedt a

patient r i I I I i t herapeutic
D i st 568 ror RO Sureles PR e R brd SEF SAPBERR: her cor and at
| east one antipsychotic agent, a nood stabiliser, an antidepressant, an

anxi Qkyti f . ) 1 S| f t {1 ye enhancer
e dpt hitfop@e et e hLARS B Didof b AfkRnd o NG, wihesf
adj unct i \oemphsgsaq_xmrnihisteriagm ahgtnaatin _neeohmel_da@fsam btﬁeﬂiv@@h@uei of,a @ngaunént i s
typi cal |y, 3381 1) 38 MR A RSB & Adffl sLs ation of one or more of the
conponent’s Tor a’period of time an hen recéirves adm ni strati on of anot her
In one embodiment, the invention provides a method for treating anxiety or depression,
20  which comprises administering to a human in need thereof an effective amount of a

compound of formula () as hereinbefore described or a salt thereof.

The invention also provides a method for treating cognitive impairment, which comprises
administering to a human in need thereof an effective amount of a compound of formula

25  (I) as hereinbefore described or a salt thereof.

The invention also provides a method for treating Alzheimer’s disease, which comprises
administering to a human in need thereof an effective amount of a compound of formula
(1) as hereinbefore described or a salt thereof.
30
In general, compounds of formula (I) or a salt thereof may be administered in doses
ranging from about 0.1 mg to about 1000 mg per day, in single or divided doses (i.e., from
1 to 4 doses per day), although variations will necessarily occur depending upon the
species, weight, age and condition of the subject being treated, as well as the particular
35 route of administration chosen. In an embodiment, the dose is administered once daily. In
an embodiement, the dosage level is in the range of about 0.1 mg/kg to about 500 mg/kg
15



conponent. The conpounds of formula (1) or a salt thereof may be

adm ni stered as adjunctive therapeutic treatnent to patients who are
recei vi ngvaadmoniigi7zsat i on of at | east one anti psychoti c &GEMmP018/05190@
stabiliser, an antidepressant, an anxiolytic, a drug for 25extrapyram dal

nct udes SPHL B SRS Er BBt b PR A B ShRp o

ant i psycliot mg/k@geabputeﬂomkg;b@du \Jvdaigh!trperaay.ant! d_epr essant, an anxi o! ytic, a
drug for extrapyram dal side effects or a cognitive enhancer to patients
who are receiving adm nistration of conpounds of fornmula (1) or a salt
t ger epf . The cBh@oomdmbfriamulm(ll dar&irthlpirezlsltsihemdoéniay\aﬁsnphemmitaipiy fox!tmmtiireation
adam nist er. tan S . S| n 1 ni t 1| nmeant a
' oat Font YT HEC S SR Bl AT LT BB RS ARG € o ed
t oget her ,antdéphessants, aimdolftmsnurofs éor exinghyeampidal side effiedte ahd cagmigosi ti on or
devi ce cq | Si ar. . ini o] r.as separate
35COHpOSieEBé+’]CSer%€) %ré\\//l:d\%Eﬁﬁog&%ﬁea@%&%ﬁﬁ%@ﬁé%ggﬁﬁe conponent s,
adm ni stered WD 2010/ 119078PCT/ EP2010/ 054910 si nul t aneously. Such
conbi nat i-Qns. Qf . { at e . ndi yi s for. si .
combi nat 158 Ay AR FERRA S b Pt e SRPBRRRTE e Bl BB S ARARIT e,
aspedbd t kejuptivesgdniihistrationas trieant {he evtedmimoas nedvenidppihg Bdmitistetion of each
psychotic i [ j iV [ ticC. 1 NJ i a npound
07T or muCh T PUsERES 1y FRAHAF b seoplREbARFHR Fi AL EPeisst R
adm ni st regimerof gferggeutie astinistatiamvf Poyw modre theagenttic apenta i iefdarfeertoaspect ,
the invent| i 1 he. f . : (1 . sal.
thor eof 1AL BEKGPE SlREIFE 4R anB nERIERY S art it b Bui
adm ni st risaalsokndvar as heéd-bn darapntic allmaighsyiomoAny anld slbtreldmentreginpestinent
recei¥i ng . .t he I 1.0 i a : [psychotic agent.
The. 1ivertidrd PRRA IeeRECt AR SRt S S BRA R FrPRELREY 2t C et cor
for use fadmirastjaiioo tof the dohgoapdsidf fornadailhosa salt thereof end dtHeadtroeat nent of a
psychoti ¢ dj r_i | ent..recei vi peut i Lni.styration of at
| east oné ng@?’é@%ggﬁ F% 'ﬁ(géednﬁag'ﬂﬁ?’naedag#t@r%? 'Iﬁ}ggng’_s%e%: X?Olﬁ%g% iIaHP eflr’? ion
provi des eatr absid¢ effexttsrend cagnitiveEnfe iace ditlsio cobyg euncenlve

d atramtréroglabdide eietsrend cognitveEsiehaer iace ditisio titescopy odthielnuoenty _
ther ap.eu%v%ﬂﬁlgrm IW(}% re%t;é)%nné)r}ct o% JLE&&E ]erqupe%% 'agﬁ‘wﬁﬁagti#)ﬁ agggg'érl(b%zﬁ a pati ent
recei ving therapeuti'c adm ni stratron of a ‘conpound 0 ormula or a salt
t her @0f . hereig o patiehieis tyéqady stabtlibed oma émdrapeutip admirdgsatibhef aseonhomt of| east
one anti { LI . . Tedi G adj unctive
hor apeutiecany oL pblbod SinfR i FEAMENES eS8 B e g Shr der 1 &
pati ent reoporeénig Thhepapeuridsoof fatmutd @) orat sadirtheromey bpedmahissérefi@snul a (1)
or a salt . 1NV j . oVi . .
ant | poyc ol EnE ereb B SFHRACE patire Fhg AL s e Re Rl AR B patthe
t r eat nentonefantipgyshattectgent, di rsosddgabiliser aampatide ptessad earvamaplytivea dpeufbr ¢
adm gistrat . I r.eof .. ln a
furt gr gg%é@??rﬂ[dﬁg&?%%%#gg?]g%(r)%]v|[ esnﬂg'%rfe)é’t%t o?C%%) %gg[h%éﬁ?eng?gglsgsychotic
di sor der includes the adjunctive therapeutic administration of at least one antipsychotic agent, a

mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects or
a cognitive enhancer to patients who are receiving administration of compounds of
formula (1) or a salt thereof.

30
The combination therapies of the invention may also be administered simultaneously. By
simultaneous administration is meant a treatment regime wherein the individual
components are administered together, either in the form of a single pharmaceutical
composition or device comprising or containing both components, or as separate

35  compositions or devices, each comprising one of the components, administered
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by sinul taneous therapeutic adm nistration of a conmpound of forrmula (I) or
a salt thereof in conbination with at |east one antipsychotic agent. The

I nvent i orwbuntoapo7pr ovi des t he use of a conbi nati on of &CTmPp@OC49DH
formula (1) or a salt thereof and at | east one anti psychotic agent in the

manuf act ur Ipragﬁsusgf@g%ﬁggmhm?ffons&f %Eé) ?aqg?notw é n%nl'ﬁ m ni st rat I on

in the trea he | er provides

t he use csfmlataueuqlmmumbmﬂtlohonawbeapr(ok/)ded)rn me$<arhtoftdﬁler@°qdarhsn t he manuf acture
of a nmedi cament for sinultaneous therapeutic admnistration with at | east

one antipsychotic agent in the treatnent of a psychotic disorder. The

i nvent i orn burthee aspead tedeforea thednyesting pafvides ramaétaog b) treatmantsatlat psyhlesteof  f or

33ant Bps iRt &Y 2R RBP4 @b ol BRI P e

i nvent i onthdreofttbarpatieatweckigng Heramtiofadratmsitlaasm olatdeash bng sptgdspthaticagent i n

the manuf seh ur e, O1 A IRLE IRt e, JOIRL MORBECTLERROADL 05610, Lor

si mul t ané era éu a
salt t hersetbtharenfummetmamﬁamlm*e orbfa raequxsa]mmfor@dpunsmedéerapemtmadnmnrstnmronas pect,

the | nve%r‘tﬁgtrgat nggéangsy}éh&tlcoéls&?értﬁ forlth c.i\gpén rﬁge%% QEH nlS?lfatlgn

5psychot i I SOr r’I'sin I'rst osa & I'sirng a conpound of
formiDa (oF pt leastansaintipsyebotexdgeandhe rrrB/eohorrrinnrtberf provides a domagumd arfosnudac h

conpr ' Si Rgt rd D <af hepgéfoti]rq}se(for ctlveﬂqe?apgm é ?@rﬁﬂ%ﬁaﬁ@n @?%%qua?T%nt é’f a

adm ni st n. n anot her Irnventi on provi

t r eat mentpspéhotic pspmotn &pat|e$1¢)rad:ewlrigyhejead;ntwradlm|metrath>erca|a9bea$tmne

adm ni stra mg/g e%pnpound of the present invention to a patient

receivi ng apeu adm nistration of an active ingredient selected from
the group consisting of a nood stabiliser, an antidepressant, an

22?}2@%& & i él?l’(h%r ﬂgpéc? fthé ﬁw‘ilér?tpc%rpqg% ﬁ@é ?He Jf tr%gfn?enqgfja %§)ﬁc?lgpé Hlsgr?er

rt’her aspect
corrpound bgfadidmetnpartbempeuua*ammhlstuatlonmftah@asranwfampsuodaotnd agentrbda patmsvit f or

adj unct i Vgceﬁ\y' ﬁl%?a tpﬁ S‘é’rﬂ‘n rgﬁcg f'ao&n]; uc%unh%?g)rkﬁgt( ogt s%](tt rg&y&hot i~

di sorder I'nh a f ecel VI ng erap mni's i%5n "Of ~an active
i ngredi erlimrtrsaelaem@,dhé mamﬁdmaorgwdq:qothemse iof & Ingst@he aatipayobotteggent indlee , an

anti depr ?’r?asn%%c’[urg%f g%éd‘i)clay&ein?for %dﬂh&g/eftﬁ)éragéjt(c%irff}g?rg%ln f(§|J tﬂg tr%gtfn?e%tt s and a

cognitive
20  of a psychotic disorder in a patient receiving therapeutic administration of a compound of

formula (1) or a salt thereof. The invention further provides at least one antipsychotic agent
for adjunctive therapeutic administration for the treatment of a psychotic disorder in a

patient receiving therapeutic administration of a compound of formula (I) or a salt thereof.

25 In a further aspect, the invention provides a method of treatment of a psychotic disorder
by simultaneous therapeutic administration of a compound of formula (I) or a salt thereof
in combination with at least one antipsychotic agent. The invention further provides the
use of a combination of a compound of formula (1) or a salt thereof and at least one
antipsychotic agent in the manufacture of a medicament for simultaneous therapeutic

30 administration in the treatment of a psychotic disorder. The invention further provides the
use of a compound of formula (1) or a salt thereof in the manufacture of a medicament for
simultaneous therapeutic administration with at least one antipsychotic agent in the
treatment of a psychotic disorder. The invention further provides a compound of formula
() or a salt thereof for use for simultaneous therapeutic administration with at least one

35 antipsychotic agent in the treatment of a psychotic disorder. The invention further
provides the use of at least one antipsychotic agent in the manufacture of a medicament
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20enhancer. The invention al so provides the use of a conpound of the
present invention in adjunctive therapeutic admnistration for the

t r eat mentwof2oe/ppgoyr8éhot i ¢ di sorder in a patient receivi n@CriPe@EPAMIIC

adm ni stration of an active ingredient sel ected fron1the group consi sting

extr:pifgﬁrgayﬁm&%gsﬁ??%%ﬁpcg hﬂﬁ% S\%'{itl?nve eﬁﬁgn I X%hg” ﬁveﬁ ?ono¥urther

provi des thdreofus ¢hedfeadmentgd apsgcloftictdisergeresent |nvent| on for use for
adjunctive therapeutic admnistration for the treatnment of a psychotic

di sorder in a patient 30receiving therapeutic adm nistration of an active
i ngr edi et asathec beped, rtherinvhetiogrmopdeoakit-ef-parts fof usaintbotiesttrebt dfisser, an

oot 50" SRRk B APEORDYETY 1y Hieil i BSNGABN STRABLT 5afdEE) g = °
nmet hod ofa dattelaereeiendodnezor psgyre fiothiec ddsagerfdrems Shshycoagrisingtan\aatipsyehatpeut i c

adn1 ni str; htq g{nuﬂ@ne%%‘the?ré n%r %ggn?sanat?'% ected fromthe group consisting

am)o 2t'ab] an anxiolytic, a drug for
extrapyram dal side effects and a cognitive enhancer to a patient rece|V|ng

t her apeut“l] 8n&ﬁgp %ﬁ)%&{ ﬁ’] ren?gn gro?/ %urﬂgtﬁ&g 01t trf'gat reﬁéc()‘:f%ths'ygn/cﬁfatdlsop der b&t

further aspec &1 Nvent 1 oR " Brovi e use o an actrve 'ngredi
sel edfed abjunniivet theragegtigrdrunisiratidnnyg acfompaun® ofiths tpadsient imeentioario a patient

ant | depr 653l uBheRl! XS G AR BHAARYRNLUAL. R G &1 ects and

cognitiv e nanu ure o anen ¢tive
t her apeutco[13|stmg|oﬁ$moad istabilifer, an Iaetldepeeetsaehtan aﬁmalypxsyacdmg far di sorder in a

pati ent %%M}%rﬂ%a Qﬁ’é ?R&% éﬁd gggém\;edén%tabge of a conmpound of the present

i nvention nventi on al so use of an active ingredi ent
selected fromthe group consisting of: a nood stabiliser, an

anti g §pr?§§ﬁlﬂ%her%9pfogﬁh§!jrjé6%tg n oﬂ{j%gth‘é% e Bk c&%ﬁﬁﬁﬂ&? ?ﬁ#e‘!&]gﬁﬁ VeRRbT and a

cogni ti ve enhancer Fapeut ¢ cadmni's
t r eat mentin te reampgyativetal @ mbct'mandsmt forradwnpmel tbetapeeteadninigtrativarfapibat i

adnmi ni stration of %S C%gﬁgg.ggrdgr in Jr‘ré%tﬁggﬁegg&nng né Lﬁg ap%'fﬁ_’métrat%ﬁofa}. her

aspect, the i IV ent rovi des a
di sor der abyvesmgrwkjteaheejerﬁecﬂ flerrnapeltqup cadsrstmgsrrfraamood smblhaelcenpound of the

present LaNEAkLann| InGATBL R 80080, ASIday qh BRLECLENG aghgl ed from

t he group €O ST St rser, an epressan
anxi @byt |eoharaacedrug for extrapyram dal side effects and a

The invention also provides the use of a compound of the present invention in adjunctive

therapeutic administration for the treatment of a psychotic disorder in a patient receiving

therapeutic administration of an active ingredient selected from the group consisting of: a
25 mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects

and a cognitive enhancer.

The invention further provides the use of a compound of the present invention for use for
adjunctive therapeutic administration for the treatment of a psychotic disorder in a patient

30 receiving therapeutic administration of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for

extrapyramidal side effects and a cognitive enhancer.

In a further aspect, the invention provides a method of treatment of a psychotic disorder
35 by adjunctive therapeutic administration of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
18



20cogni tive enhancer. The invention further provides the use of a

conbi nati on of a conpound of the present invention and an active ingredient
sel ect ed wpoamowteo7gr oup consi sting of: a nood stabili sePCT&aRP2010/054910

anti depressant, an anxi oI yti c, a drug for extrapyram' dal side effects and a
25cognitive_enh f sinul .aneous
her speu TSR REC e oS P P HeOiNe T Bhed P BRI Y RLAUEE " The

i nvent i oradfinisthegion pf e vbesuridef thes presentanamtibn.nat i on of a conpound of the
present invention and an active ingredient selected fromthe group
consisting of: a nood 30stabiliser, an antidepressant, an anxiolytic, a
drug for Iezatfuréey eapedtidhe 'Eriveheticmf;frevjﬁess thadisa ot ey ai:tt\/ie\ireagredihamem@tefdl’rom

1 Ul BansRuNSLARSHES: AQTLILALIEL 80 hicbRSSbEeak TRNb ! avpsyshot ¢

di sor CIARRAT 0und t he
pr esent mtremtrammlal gide hﬁe%amtabe@mmmserrbrﬁaneermemecraarﬁﬁacmr@rofsumedld;ammdtus

t her apeut, ¢ t i . fromthe
ar oup. cord 2R PeFEEL B by A e B S AR SRt b0
2010/ 119®§8§P¢Témmth/e%)é9tl®amums¢rlay¢n of,a eongwaugdfod thegpresenpinvanticcial  si de
effects and a cognitive enhancer in the treatnent of a psychotic disorder.
The invention further provides the use of a conpound of the present

i nvenfi omhedmvebionralsd aredles thdeseapieunt adativathgratiiestt sefected frant the gnougct | ve

i ngredie cte e gr { tablllser an
anti deprgégigtin% gng%))??o atbp'?%r?agtéﬁt'&gjp%ﬁ“ Q aRX'OI ﬁlc %Ddﬂqﬁgm "de effects and a
cogni ti vexeahsaoekl side etfiects amdb negmtn@fermapsgrdhmdjmodvesmecweutldome

et ool o ROH 1530 EOMRRAGR R STa0b BT IRt o

fromthe @rmruqstratlonsi‘ gtcompowid ofgherpedestiaN®ntioser, an anti depr essant, an
anxi qkytic, a drug for extrapyram dal side effects and a cognitive enhancer
in the treatnment of a psychotic disorder.

In a further aspect, the invention provides a method of treatment of a psychotic disorder

by simultaneous therapeutic administration of a compound of the present invention in
combination with an active ingredient selected from the group consisting of: a mood
stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects and a

20  cognitive enhancer.

The invention further provides the use of a combination of a compound of the present

invention and an active ingredient selected from the group consisting of: a mood

stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects and a
25  cognitive enhancer in the manufacture of a medicament for simultaneous therapeutic

administration in the treatment of a psychotic disorder.

The invention further provides the use of a combination of a compound of the present
invention and an active ingredient selected from the group consisting of: a mood

30 stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects and a
cognitive enhancer for simultaneous therapeutic administration in the treatment of a

psychotic disorder.

The invention further provides the use of a compound of the present invention in the
35 manufacture of a medicament for simultaneous therapeutic administration with an active
ingredient selected from the group consisting of: a mood stabiliser, an antidepressant, an
19



15 The invention further provides the use of an active ingredient selected
fromthe group consisting of: a nood stabiliser, an anti depressant, an

anxi ol yt iwQ 2a10dneaysf or extrapyram dal side effects and aCtaprémioy®ienhancer
in the manufacture of a nedi carrent for si mul taneous t herapeutic

of o payaipbled dle R BLADC Bt ERTTE o (RBrbetaf Mo T

active i rmgaendj/@lmtlcslrsbeiet.ed from t he group consi stl ng of : a nood stabiliser,
an antidepressant, an anxiolytic, a drug for extrapyram dal side effects
and a cognitive enhancer for simnultaneous therapeutic 25adm nistration with
a conpoundheddventien mrtesep‘rbvi'rje‘yemtusemfiarmotﬁmeumd euheprﬁseoifineermisym'roti c

di sorder h i hye ) i {0 for
use | g thS|en|1 ta%s%ﬁrfge% Fa&eat?co&%lh ?t? n \Dth Qr% é&ﬂ/eﬁ)n r(yj gﬁ“t se%cked fronj; %r%oé)rgage form
conpri si rmgnastmgrqﬁmjnntodfstabhleerpaeaehﬂep%hsanean laoxnolamj aodregtnr rmr e further
dosage f i t t he group
ConePeti ‘r?]aéﬁgogﬁ%%l&af?g?eké (o dd cg&H\y n[hgﬂ{:erqn e i a%SEt o?% )psgﬁ{qt.k 2 drug
for extralpprédem dal side effects and a cognitive enhancer for si mul t aneous
t herapeutic adm ni stration. 35Exanples of antipsychotic drugs that nmay be
useful in the present invention include, but are not limted to: sodium
channél Blhedkengon furthedprokdeslagampnend efdbe pmseairitegdion &irsise 2 WO

2010/ 119 [ EP 9 S ts
SHT6. angalDICRPEs Hrespriy e ATt e B Nebo Bl ARl Uy

i nhi bi t orcensi@ihgpdrd mabd atpbilisar, bﬁ)@nhﬂﬁm@mnsan Hﬁxmlrytua@cmugfcs AI\/PA

nodul at ors S t. t t ant : typi cal
nti paycraipeapia e RS aRs  dafuR BeEhatn A< MBR FamREe ot ne.
5ari pi r azigdoederzi pr asi done and am sul pri de; butyrophenones, such as
haloggridol, pi nozi de, and droperidol; phenothiazines, such as

chl orpromazi ne, thioridazine, nesoridazine, trifluoperazine, perphenazine,
f | uphenaZihednventior funheopraxidestheprsectf bolapﬁarealgnedtenasﬂiecaeceﬁmphmgjmpe;

t hi oxant hen C | orp

t hi enobe%?o%gﬂn eOLElg]n@g)%d %Eggtﬁlz;']o ﬁ%ﬁté&%g%%gmbgnzﬁ%g aZoIdergg for

di benzot mx’aampameisl sid®efiedaand adogmmmenhlaBM|nstitehnamdia(;tUrep]fpenaﬁttmt
triazine [ X -

ai hyar of AdorHEDeoBl B RLE po o BRARSLRRER SBEPou T SiAnEPrseBIOR Mo 1 e cor
t hat 2bavéhameatpeptdict psychaicidisdrger. Exanpl es of tradenanes and suppliers of
sel ected anti psychotic drugs that nay be

The invention further provides the use of an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyramidal side effects and a cognitive enhancer for simultaneous therapeutic

25 administration with a compound of the present invention in the treatment of a psychotic

disorder.

In a further aspect, the invention provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form comprising a compound of the present

30 invention and one or more further dosage forms each comprising an active ingredient
selected from the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic,
a drug for extrapyramidal side effects and a cognitive enhancer for simultaneous

therapeutic administration.

35 Examples of antipsychotic drugs that may be useful in the present invention include, but
are not limited to: sodium channel blockers; mixed 5HT/dopamine receptor antagonists;
20



15suitable for use in the present invention are as follows : clozapine
(avai |l abl e under the tradenane CLOZARILTM from Myl an, Zenith CGol dli ne,
UDL, Novawoi2e)o/11ed7anzapi ne (avail abl e under the tradenameTEPRRBMADM from
Lilly ; ziprasidone (avail able under the tradenanme GEODON TM, from

Pfizer); ri ri done vai l a nder .t. r adepane Rl SPERDAL T from
Tanssen) MeTRE e AIE ORI D Catl Aot 2R e A RERRAE: R RS oo T
from Ast madtieredora) glyses tramsghotter Gigv diinhéthitoes; ID2dwertidl hgonistdtRastagorGERIECTTN) ;

am sul prid vai l e_under the. tradenane I from )

aanof | Syt agBRES ARRA IS Nk 4RI s e TRt e L tanetont 2B T

L'ra\ Em O Ej Wm@mmtlp$ycHWb,dFeexmle dlezarirguea,to@n(zapia@a,: ra;lplblédanedemettabmeE radename
e e_: . OREri. | a e i e er the : names

AL DCE TR g R PR iRl Rlshub Rl Pl Bt One Mo name

;I'ECR;AZI yléﬁmdrcﬁnemidollsmermmiazire}asBemﬂ'imr(I@Stomazirilwmimiuazinagmesaorwekiabl e gnder

e trader r.o c ng, . JTe an
Aer i can TBLAPRZED: PeRi iz e TR EASE Hinus PR P RAT 0 RB AR, o
(avai | ableeetopberazineethioxadieaes sBEORS Nidthidemaauhtddnpyathikéngphenazi ne

enant hat g, i er. : I .t ine

hydr ochl g¢|§ﬁ\ébae§%<?§%/%p n%gl J(ja'b%}m gﬁarzgﬂﬁgf,‘Eag%ésw%zw‘#&&ﬁ%%m hi xene
(availDabliridandiginonbg Henaidethizely NApgwiERas;, tridzirens uehi asdamotripimept hi xene

hydr ochl gg,i 1 | r the.tr T trif i ne
(1045° (1 YHelrot2¥BhpEdue: oS Fbnhg Sy AORRTTRe AU Bbins b ActBPR 95 e

di hydr ochindrdedegtivey Hierexdf theat badeanttplsgchtatiadetindgtye STELAZI NETm from Sm t hKl i ne
Beckman; perphenazi ne (avail abl e under the tradename 35TRI LAFONTny from

Schering); perphenazine and amtriptyline hydrochloride (avail abl e under
t he tr addxampleSTHRERGM aRftsLATEGNPpiigrs bhs@edtedantipsycretiaidrags| teatumalebe t he WO

201044199 PRSI ETRONAEISLN, W AERSPE MEALAR! LMyl I MR e
MOBAN TMtraflemem&EQH OZARMDM] fioioridyldry dieoitth Coldlice (Rl dNdvatbiisg olemdepiné he

d , ' j . O T
Fr om vt SBUEOF Glupi e TR AP RERA STy L rebioBre P
LOXI TANETmapenamel GERPN fte froockiizea) dspesidand édvbitablsdeder teetradendemane

LOXI TANE it her. per | L anl T razine ilanTm or
mel per onlﬂ%ﬁﬁﬁéﬁ E|5ari f% faﬁgg@égﬂggg}pe@%ﬂé'%%s{%??'éageeurg(%tr ?rf)est{/ac%égﬁ)é drugs
i ncl abde FERBQUBE™, fivan AditziZenece]esertintole (aaaiEbinendbd SrRARIdEEIm,

(avai 1 bt e ¢ Al e a Rt S 80 SEEON ™ B $FE " Lnaer “The
t r adenanmsyhiaRSbNBEMperida ¢4 \afhide andereh¢ aderaatd BALDAET, fiiven Ortacidludied);
T T PRSBG0S SR 8 e AR
(avai | abllatate (available under the tradenames HALDOL™ and INTENSOL™); chlorpromazine
25  (available under the tradename THORAZINE™, from SmithKline Beecham (GSK);
fluphenazine (available under the tradename PROLIXIN™, from Apothecon, Copley,
Schering, Teva, and American Pharmaceutical Partners, Pasadena); fluphenazine
decanoate (available under the tradename PROLIXIN decanoate™); fluphenazine
enanthate (available under the tradename PROLIXIN™); fluphenazine hydrochloride
30  (available under the tradename PROLIXIN™); thiothixene (available under the tradename
NAVANE™; from Pfizer); thiothixene hydrochloride (available under the tradename
NAVANE™); trifluoperazine (10-[3-(4-methyl-1-piperazinyl)propyl]-2-
(trifluoromethyl)phenothiazine dihydrochloride, available under the tradename
STELAZINE™, from SmithKline Beckman; perphenazine (available under the tradename
35  TRILAFON™; from Schering); perphenazine and amitriptyline hydrochloride (available
under the tradename ETRAFON TRILAFON™)); thioridazine (available under the
21



15under the tradenane PIPOTRILTm), il operidone, pinozide and flupenthixol .
The anti psychotic drugs |isted above by Tradenane nay al so be avail abl e
from ot hewo=opplip@ss under a different Tradenane. 201 n ece/HPaeiermi@spect
of the invention, suitable antipsychotic agents include ol anzapi ne,
risperidqn et i api,ne,wmafrl Ri.prazaol hal rj dol | Lne. .zi prasidone,
t al net an? ragﬁnqﬁ yr%laén‘ﬁ‘. ’{rorﬁ/b'\godgé'g a%i))feingeeQ%\ﬁb]’?ﬁ%/ah%@&%@%@eaa’i n the

t her apy oholindenepfaesithie undee tite teadenamke M@BAEM™ , tilonuBndgpablindone

val proat ¢/ yal proj c . aci d/ di val pr oex r B0 I ri.qi pentin,
oot ami LIBERREE DRI e R RARELD TR bl bR Y BERE Sy e
used in tifadendroe APKITANE Wefrpmaletson); loxepite bpdrockdbricke(asatabteoumder et agoni st s,
CRF-1_an i s2mah NN bl 3 or / SSRI. | oni ;

Sodopi e Ru e OATANE N bt 8 T AL R IR B regrem s

ant agoni $105I TAKE ™gniEurbit€?mdiea bergprerid gldGilististon NKLpSSRhe (Leadlam™) agoripstane NK2

ant agoni X o) i ists (such as rauwol sci ne, yohi nbi ne and
met ocl opr?%lr?r?edré% i%%g'%%%%&reupt ake inhibitors (such as cital opram

escital opram fluoxetine, fluvoxam ne, fenoxetine, indalpine, zineldine,

par oxet i .sertralj . | . I o, ine.r

i nhi bi to@h%nS% g%@ﬁ agsugé\ygﬁc%tgfogg n'é‘,é'ﬁé'ée)é%’@eﬂ%”%é? aﬂféﬁ%@é‘tdf}ﬁtgeg%ggﬁ%ﬁ%aci pran);
Nor adf en&RARINEEUptriflliromdmite (avaitab{esurcier dse rateoreei VESPRINFT Cycl i ¢

ant i depr , LLL Line, ] g \N L pram

mapr ot |1 ER PR e Shier 8% Kadlme FRRRCEARTI ot e BRI e i i ¢ or
(such as undeciae radezande INARZ N&DETacEophEneriet tavadaia dnderdhy iregeraome ne) ; SHT3
ant agoni S{SpABHAN, BsSXRMDI 8 IARRSHLaNBRdENARL ORISR others (such
as bupropion, ami'nepti né, radaraxine, manserrn, mrtazapl ne,” nefazodone
5and t r azcetooienepraziviedaydilabls undercthe trayedreme BIEFINAN t'H epipbieazianey(adilablee
presept i i j t. LSts.. /! t J and

Penzadi asBifibe ki PO 30, RRRISHeS prkdle HURRBRAELF o;

extrapyram dal side effects which nay be used in the therapy of the present

i nvention,i . tichol i ' ( nztropi ne, bi i den,

procycli g-ihﬁe%%gﬁ%% %%ﬁ@%@]sé%?eé%v)%,soyaﬁ??%ag'fearﬁ‘lg éfsso?)s §& '1az§)l£é @?’%ﬁg]n‘%ydr anm ne)
and doparsupgiegs esdef sudiffererst Taadartaadh. ne) . 15Cogni ti ve enhancers whi ch may be
used in the therapy of the present invention include exanple cholinesterase

i nhibitors (such as tacrine, donepezil, rivastigmne and gal antam ne), H3
ant agoni s$n snahdtheugspect ofitce Miestpon s table @vipbychstic egemeincludg olanzapine,

risperidone, quetiapine, aripiprazole, haloperidol, clozapine, ziprasidone, talnetant and

osanetant.

Mood stabilisers which may be used in the therapy of the present invention include
25 lithium, sodium valproate/valproic acid/divalproex, carbamazepine, lamotrigine,

gabapentin, topiramate, oxcarbazepine and tiagabine.

Antidepressant drugs which may be used in the therapy of the present invention include
serotonin antagonists, CRF-1 antagonists, Cox-2 inhibitor/SSRI dual antagonists;
30  dopamine/noradrenaline/serotonin triple reuptake inhibitors; NK1 antagonists; NK1 and
NK2 dual antagonists; NK1/SSRI dual antagonists; NK2 antagonists; serotonin agonists
(such as rauwolscine, yohimbine and metoclopramide); serotonin reuptake inhibitors
(such as citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine,
zimeldine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake inhibitors
35  (such as venlafaxine, reboxetine, duloxetine and milnacipran); Noradrenaline reuptake
inhibitors (such as reboxetine); tricyclic antidepressants (such as amitriptyline,
22



I n one enbodi nent, the active ingredient for use in conbination with a
conpound of the 20present invention, is an atypical antipsychotic, for
exanpl e cwozap/neq7sol anzapi ne, risperidone, quetiapi ne, PATIEP20180649¢()

zi prasidone or am sul pride. In one errbodi nment, the acti ve ingredient for
use in copbi.n onvuthac I n tlonl typi cal
anti peycrbrieangE ke ARSI, RerylatinB o SPhaleiRE) Mofoadif: 21 ne.

f | uphenazixidese pﬂalbpibsr(amhm |smaub¢)daaldpennazloh@mder prfdnetzperamzjl ne, thiothixine,

ol P oAyl B PR B FDRh A OB hENetpf Uh OGP AR o

i n conbi nitidre (suah Bl bapmpmpoam@epﬁne, Bﬁnafdrmqgnmetln;mmampmm neﬁazadomx)d

st abi lfirasearndt 9% Oer%gnpl e lithium sodium val proate/val proi c aci d/ di val proex,
car baimazepi ng ‘f itri gine, gabapentin, topiranmate, oxcarbazepine or
tiagabi ne. In another enbodinent, the active ingredient for use in

conbi nat IAano g.&?woucﬁ%‘%%‘g”&e%fm ?h Fgra {(l%?fahg ré{é"fﬁ%rﬂl&n |r§cll?<ﬂe \/

ant i depr essa ea 'sero such as I’aUV\D1SCI ne,

yohi nbi neanmgonstso6Hﬂiplaatagdm};ts ammdinenmdwuepmeetspuakealprdmbrrt and logaareparmas 23
cital opram escital opram fluoxetine, fluvoxam ne, fenoxetine, indalpine,
zi nel di ne, paroxetine or sertraline); a dual serotonin/noradrenaline

r eupti@ke Drngs for extraplysansitalesidevedfecaf @xicmeay behsre in the thetapyofdhé peesent

1 0act Do folIRhRdhRIRhh OGcL RURH BB ANLIA BB abanshSmd abaietine) 2

trlcycllc an |depressa amtri

5i m pr athxymﬂmndyﬂ)l antingstamioes$ (duph yk |drpde1eolnydrammrep)aradrdm®)mnagrmr(l$m:tnase
oxi dase i I;H]al ?Ao’i ) (such as isocarboxazi de, nocl obem de, phenel zi ne or
tranyl cyprommne 3 or other (such as bupropion, am neptine, radafaxine,
m anserin, mrtazapi ne, nefazodone or trazodone). In another enbodinent,

the 351 | X L S Soked ik iRy B SR ABUAGBONAL Re B SORPRUNIR DR r esent
i nventi o 1% an anxiol ytic, ror exanpea%e odi'azeprne such  as aprazolam
10or | or &xerpaie\chléhnestwesé inhilviéahs ¢sutd, ast therineo fpoapedis rmiasttgnenepamsent i nvention

are usuald b P Bher 0 oRR < AR RRPLIBSSU CR L, SRR on The

pr esent &Terore provides in a dspec harnaceut|ca
conpositlon conpr|5|ng a conmpound of formula (1) as 15here|nbefore

descr ! bedh e ntlinch o0l 80 4 N RESHLLBREILAGRERLBRbE GRNET o

exci pl ent. ar ITB.CE,‘U I on can or use I n reat ment
of agy ofpredeat iomn:llohl e aﬂym&ai Bbinm;ytimtlel for example clozapine, olanzapine,

risperidone, quetiapine, aripirazole, ziprasidone or amisulpride.

In one embodiment, the active ingredient for use in combination with a compound of the
present invention is a typical antipsychotic, for example chlorpromazine, thioridazine,

25 mesoridazine, fluphenazine, perphenazine, prochlorperazine, trifluoperazine, thiothixine,
haloperidol, thiflurpromazine, pimozide, droperidol, chlorprothixene, molindone or

loxapine.

In another embodiment, the active ingredient for use in combination with a compound of
30 the present invention is a mood stabiliser, for example lithium, sodium valproate/valproic
acid/divalproex, carbamazepine, lamotrigine, gabapentin, topiramate, oxcarbazepine or

tiagabine.

In another embodiment, the active ingredient for use in combination with a compound of
35 the present invention is an antidepressant, for example a serotonin agonist (such as
rauwolscine, yohimbine or metoclopramide); a serotonin reuptake inhibitor (such as
23



The conpounds of the invention may be adm nistered by any conveni ent
nmet hod, for 20exanple by oral, parenteral (e.g. intravenous), buccal,
subl i nguawQ 20e1dpq78r ect al or transdermal adm ni strati onPamEPLEI®/054910
pharmaceuti cal conpositions adapt ed accordingly. The compounds of the
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contai ning’the active ingre e prep are using s carriers
and tlhen oridrézgamt o a hard gelatin capsule; alternatively, a dispersion or
suspensi on can be prepared using any suitable pharmaceutical carrier(s),
for exanpl e 5aqueous guns, celluloses, silicates or oils and the dispersion
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The compounds of the invention may be administered by any convenient method, for
20 example by oral, parenteral (e.g. intravenous), buccal, sublingual, nasal, rectal or

transdermal administration and the pharmaceutical compositions adapted accordingly.

The compounds of the invention which are active when given orally can be formulated as
liquids or solids, for example syrups, suspensions or emulsions, tablets, capsules and

25 lozenges.

A liquid formulation will generally consist of a suspension or solution of the compound or
salt in a suitable liquid carrier(s) for example an aqueous solvent such as water, ethanol
or glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The

30 formulation may also contain a suspending agent, preservative, flavouring or colouring

agent.
A composition in the form of a tablet can be prepared using any suitable pharmaceutical
carrier(s) routinely used for preparing solid formulations. Examples of such carriers

35 include magnesium stearate, starch, lactose, sucrose and cellulose.
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of the active substance in a pharmaceutically acceptabl e aqueous or
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conpound administeatibor rul a (1) or a salt thereof cal cul ated as the free base.
In an enbodi nent the unit dose 5for oral adm nistration contains from50 to
450 mg. In a further enbodi ment the unit dose contains from 100 to 400 ny.
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mat eri al , erenc 0 an € 13 real provi I's is
provi ded cmatlaafiey Which eesstiakd Hedernt of 4 bartrglgeldr emjllldbrmsesmth arhaomisirg devipe.

mater i al gy 0Ly BRCESAAI I iRy AEED, RERPAEES JIPIINE RaLeh feferred o

ZOCorrpoun e’lnvention an erne naned usi ng
6. 0220 dose nasal inhaler or an aerosol dispenser fitted with a metering valve which is mtended

for disposal once the contents of the container have been exhausted. Where the dosage
form comprises an aerosol dispenser, it will contain a propellant which can be a
compressed gas such as compressed air or an organic propellant such as a
fluorochlorohydrocarbon. The aerosol dosage forms can also take the form of a pump-

25 atomiser.

Compositions suitable for buccal or sublingual administration include tablets, lozenges
and pastilles, wherein the active ingredient is formulated with a carrier such as sugar and

acacia, tragacanth, or gelatin and glycerin.

30
Compositions for rectal administration are conveniently in the form of suppositories
containing a conventional suppository base such as cocoa butter.
Compositions suitable for transdermal administration include ointments, gels and patches.
35
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chem cal nam ng software (Advanced Chem stry Devel opnent Inc., Toronto,
Ontario, MoH2L3, Canada). Abbreviations 25LC MSLi quid Chromat ography /
Mass Specwocensiryo7BIVRNucl ear Magneti ¢ Resonance THFTet r 0y dPO6I10/054910

DVSODI et hyl sul f oxi de DMFDI et hyl f or mam de 30DCMVDi chl or onret hane / Met hyl ene

di chl ori etonitril.e NDAP - di r,.ect t 0- preparation AcEt hyl

acetate g onRPsTyr Ry BeuutBIaaRth SUre € bt R ERY Mo lR,

| oni sat i @osagdur0dO06rhl 8D7IaRCHIER2A T 0611514 b0 ekdmpie Nfudred tvBA® trigylan&fet hy|

hour (s) SNBSN- br oppsucct ni m

D { 7 PRI R S SN Bl ctpRie: Fam Cuhia 3/7ah ¢ gameound of the
formula (1) or a salt thereof calculated as the free base. In an embodiment the unit dose

5  for oral administration contains from 50 to 450 mg. In a further embodiment the unit dose

contains from 100 to 400 mg.
In order to obtain consistency of adjunctive administration, the compositions of each of the
components, or of the combination of the components is, for example, in the form of a unit

10 dose.

Supporting compounds

The preparation of a number of compounds of the invention are exemplified below.
15

In the procedures that follow, after each starting material, reference to an intermediate is
typically provided. This is provided merely for assistance to the skilled chemist. The

starting material may not necessarily have been prepared from the batch referred to.

20  Compounds of the invention and intermediates are named using ACD/Name PRO 6.02
chemical naming software (Advanced Chemistry Development Inc., Toronto, Ontario,
M5H2L3, Canada).

Abbreviations

25 LC/MS Liguid Chromatography / Mass Spectrometry
NMR Nuclear Magnetic Resonance
THF Tetrahydrofuran
DMSO Dimethylsulfoxide
DMF Dimethylformamide
30 DCM Dichloromethane / Methylene dichloride
MeCN Acetonitrile
MDAP Mass-directed auto-preparation
EtOAC Ethyl acetate
ES electrospray
35 ES-API electrospray — atmospheric pressure ionisation
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hexaf | uor ophosphat e HOBt 1- hydr oxv-benzotri azol e

DCCdi cvci ohexyl carbodi i m de 10TFAAtrifl uoroacetic anhydride Starting

mat er i al swoenw/abizai ned from conmerci al suppliers and uget/BEraloosto1d urt her
purification unless otherwi se stated. Flash chromatography was carried out
usi ng pr “f\mRaCked !§norlu}l{ 8 Fl ashTM or Biotage TM silica-gel colums as the
stationary phase and anal yti cal grade solvents as the el uent unless

ot herwi sdMest at ed. Nidthypectra were obtai ned at 298K, 303. 2K or 300K, at the
frequenc;ttstat ed u &hn ei ther a Bruker TM DPX400 or AV400 machi ne and run as
a dilute solution ] 3 unl ess otherwise stated. All N MR spectra were

referencén to tetrarmettiy) silane (TM5 5H 0, 206c 0). All coupling constants

are regpor, in hent . multiplicities are labelled s (singlet),
bs, (groé‘}c?eé;i ng! etﬁgra‘rﬁé%%%ﬁ@ ° t (triplet), g (quartet), dd (doublet of
doubl et s)HATdt ( dould-Etazabebzatidzet-$yl)adhdd,MIN'tattamgihdrpniuifhe f ol | ow ng net hod
was used for the L lysi,S:. 25 Colum: Waters Acquity BEH UPLC C18,
2.1 mMm x 50 mm Th%%@gﬁ%ﬁé%/ha%ase particle size is 1.7 urn. Solvents
30A : AquHeRis sol védlvdroxWiteerotsafild®5% Form c Acid B : Organic solvent =
Acet oni trd + 0. 05% ] cl ak Wash = 1:1 Methanol : Water Strong
Wash = C%a@ The g%m 5%& & Ab@ ﬂm}é% has a 2 mnute runtine. 35 WO
2010N0190FNACT/ EP2 &rifldbadSticOanfiytedd m n

Starting materials were obtained from commercial suppliers and used without further
purification unless otherwise stated. Flash chromatography was carried out using pre-
packed Isolute Flash™ or Biotage™ silica-gel columns as the stationary phase and

15  analytical grade solvents as the eluent unless otherwise stated.

NMR spectra were obtained at 298K, 303.2K or 300K, at the frequency stated using
either a Bruker™ DPX400 or AV400 machine and run as a dilute solution of CDCls
unless otherwise stated. All NMR spectra were reference to tetramethylsilane (TMS &y 0,

20  dc¢ 0). All coupling constants are reported in hertz (Hz), and multiplicities are labelled s
(singlet), bs, (broad singlet), d (doublet), t (triplet), q (quartet), dd (doublet of doublets), dt
(doublet of triplets) and m (multiplet).

The following method was used for the LC/MS analysis:
25
Column: Waters Acquity BEH UPLC C18, 2.1 mm x 50 mm. The stationary phase

particle size is 1.7 um.

Solvents
30 A : Agueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Weak Wash = 1:1 Methanol : Water
Strong Wash = Water
The generic method used has a 2 minute runtime.
35
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8 Tine (mMmn) %BO03030.131.51001.5097 1.9 100 1.9 97 2.0 3 2.0

WO 2010/119078 PCT/EP2010/054910
Time /min %B | Time % B
(min)

0 3 0 3

0.1 3 1.5 100

1.5 97 1.9 100

1.9 97 2.0 3

2.0 3

e The above method has a flow rate of 1 ml/min.
e The injection volume for the generic method is 0.5 ul
e The column temperature is 40 deg

5 e The UV detection range is from 20 to 330 nm

Total ion current traces were obtained for electrospray positive and negative ionisation
(ES+ / ES-) and/or atmospheric pressure chemical positive and negative ionisation (AP+ /
AP-).

10
All quoted retention times are as measured using LC/MS (Liquid Chromatography/Mass
Spectrometry). Where appropriate, these retention times were used as a guide for

purification using mass-directed auto-purification (MDAP).

15  Purification
A number of the compounds were purified using a Mass Directed Auto-Purification
System (MDAP) incorporating HPLC techniques and an appropriate mass spectrometer

such as the Waters® ZQ mass spectrometer.

20 Intermediate 1: N-(4-cyano-2-methylphenyl)-2.2.2-trifluoroacetamide

N
X

o)
HJ\CF3

In a round-bottomed flask 4-amino-3-methylbenzonitrile (Alfa Aesar, Avocado, Lancaster;

10.88 g, 82 mmol), and Et3N (22.95 ml, 165 mmol) were stirred in DCM (200 ml) at 0 °C.

TFAA (13.95 ml, 99 mmol) was added slowly via a dropping funnel and the mixture stirred
25  at room temperature for 30 min. The reaction mixture was poured into 2M HCI (150 mL).

The organic layer was then collected and then washed with a saturated solution of sodium
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3 The above nethod has a flowrate of 1 m/mn. The injection volune
for the generic nmethod is 0.5 ul The colum tenperature is 40 deg 5 The W
det ect i orwpangel1pesf rom 20 to 330 nm Total ion current PCREPIOMOSOIODL ai ned
for electrospray positive and negative ionisation (ES+ / ES-) and/or

at nospheri ¢ press em ¢ [NFMY nd tive ionisation.(AP+ [ AP-).
10 A Ul RE i leiloRE e RSP bt
Chr omat ogebphydiE$8.38pect ronetry) . Where appropriate, these retention tines
wer e used ' K<) ig .0 L. e ING pur L fii cation
(voap) - TBTE 51 Pehtian F AR b BRER SRR et Bl BB By "2
Mass Di r eld),gdbeddtpsRPard7f (Belas). on System (MDAP) i ncorporating HPLC techni ques
and as appropriate nass spectroneter such as the Waters(r) ZQ nass

o]

spectionmeter. 20Internediate 1:

N- (4- cyanae@nerbdth vt ({5 hY-2A (tAfl Wroadetyl ao ndibyNtipheayliphosphdnitn oned
flask 4-amng-3-nethyl benzonitrile (A fa Aesar, Avocado, Lancaster; 10.88
g, 82 nn%ﬂc{a—g%nd Et 3N (22.95 m, 165 mmol) were stirred in DCM (200 m ) at
0 C TFAA (13.95 m, 99 mmol) was addel owy via a dropping funnel and
the m xture stirred 25at room tenperature £0r 30 mn. The reaction m xture
was poured into 2M HCI (150 ni). Th | ayer was then coll ected and

t hen washed with a saturated sol N on_of Osodélum WO
2010/ 119078PCT/ EP2010/ 054910 bi C (156 m), dried (MgSOX4), filtered
and the solvent was renoved to give & dgrkeryell ow solid (19.37 g);
In a round-bottomed flask N-(4-cyano-2-methylphenyl)-2,2,2-trifluoroacetamide
10  (Intermediate 1, 19.37 g, 85 mmol), sulfuryl dichloride (27.6 ml, 340 mmol) and
diphenylperoxyanhydride (1.028 g, 4.24 mmol) were heated in carbon tetrachloride (210
ml) at 100 °C for 3 h. The mixture was cooled to room temperature and then the reaction
mixture was poured into 2M HCI (350 mL). The organic layer was then collected and the
solvent was removed to give N-[2-(chloromethyl)-4-cyanophenyl]-2,2,2-trifluoroacetamide
15  as an orange oil, (25.54 g) which was used in the next step without further purification.
This oil was added to triphenylphosphine (26.2 g, 100 mmol) and the mixture was heated
in toluene (300 ml) at 110 °C for 3h. The mixture was cooled to room temperature
overnight and the precipitate was filtered and washed with small amounts of toluene and
diethyl ether to give the title compound as an off-white solid (29.91 g);
20 m/z (ES*) 489;TH NMR (400 MHz, CDCl,): & 12.32 (1H, s), 7.79-7.57 (16H, m), 7.50 (1H,
d), 7.38 (1H, s), 6.18 (2H, d).

Intermediate 3 : ({3-bromo-5-cyano-2-

[(trifluoroacetyllamino]phenyiimethvl)(triphenyl)phosphonium bromide

N _
N 0 Br
N" R,
Br

({5-Cyano-2-[(trifluoroacetyl)amino]phenyl}methyl)(triphenyl)phosphonium chloride

25

(Intermediate 2, 32 g) was dissolved in DMF (150 mL) and decolorising charcoal (32 g)

was added. The reaction mixture was stirred at room temperature for 2 h. The reaction
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mz (ES-) 227 (M1);1H NVR (400 MHz, CDCI3): 6 8.43 (1H, d), 7.91 (1H, br
s), 7.59 (1H, dd), 7.56 (1H, s), 2.37 (3H, s). 5 Internediate 2:
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and the m heat e al 0] he m xture
was cool g}(rj&( ({l%{ \‘r/?/gl\éfﬁ]%\;[ag?ﬁe gﬁe&?reghgvr%eés(ﬂpea&& t W@j'(%m ﬂfrth%#@ur%c%f?c{ f| | tered
and mashadszSh5§m&ﬂW0deumts of toluene and dlethyl ether to gi ve the
title conpound as an off-white solid (29.91 g); 20m z (ES+) 489; 1H NWMR (400
MHz, CDCl3): 512.32 (1H, s), 7.79-7.57 (16H, m, 7.50 (1H, d), 7.38 (1H,
s), 6018 [ftethedidte 4t A(ErifedinadtbylB5-cyd{B7branw-15-icd@eo- 2-
[(trifluoroacetyl)am nol phenvll mhvl ) (triphenvl)phosphoni um brom de 25Br
({5-Cyano-2-[(trifluoroacetypam iV LLlmet byl ) (tri phenyl) phosphoni um
chloride (Internediate 2, 32 g) was Need/in DMF (150 nl) and

decol orising charcoal (32 g) was addse gaction mxture was stirred at
roomtenperature for 2 h. The reactio WD 2010/ 119078PCT/ EP2010/ 054910

m xture was then filtered washing wit® DVMF (100 nml). N Bronosucci ni nm de

(34.9 9) aaa oh*a%lce%ed[[(&.ﬂuérescétyl atnﬁ.ﬁ&]shﬁng%eh@l)ltﬁ&enwﬂqdzbﬁwurﬁ was then

stirred at roomtenperature overni on m xture was quenched

with a s@mmlé@él@tewled@t%% M2 gommadissadedon HMT (158 mioending regstiorsmixdured at
RT for 3Q4fiHeate ;!]'1'18 186 @Rt difAfh o Tox ! TR 1BS V%Foh?ﬁ]xtﬁ?é(\ﬁ/éé‘gﬂo%\% SBOI% %’dm acetate
(2 x 400 m.) and the organi C extracts ere conbi ned rie

filtédped tem@lertawée ﬁ@n\p@ﬁﬂChﬁQleﬂeWeeHOQcﬁnl@| ke regetiary m|@rem§@m>@r§c@dcr ude
pr oduct Wh%?hﬁ@éet%@e(@ XU THEBr JARK e xEr8aGHdQRa Ml Rt -4 iikEFe of

purification (37 %
water:brine (2 x 600 mL), dried (MgSOy,), filtered and the solvent was removed. The

resulting residues were then purified by filtration through a pad of silica gel eluting with 2-

10% EtOAc : isoHexane. Fractions 1 to 4 were combined and the solvent was removed to
20  give the title compound as an off-white solid (6 g);

m/z (ES") 287 + 289 (M-1); TH NMR (400 MHz, ds-DMSO): 6 13.15 (1H, s), 8.32 (1H, s),

8.01 (1H, s), 7.34 (1H, s).

Intermediate 5: [(2-Trifluoromethyl-7-bromo-1H-indol-5-ylYmethyllamine
F

H,N AN
N F
H F
25 Br

A solution of 2-(trifluoromethyl)-5-cyano-7-bromo-1H-indole (Intermediate 4, 200 mg) in
THF (10 mL) cooled in an ice-water bath was treated with borane tetrahydrofuran complex
(1.52 mL) dropwise via a syringe and stirred under argon for 18hrs while allowing to warm
to room temp. The reaction mixture was then quenched with methanol (5 mL) and stirred

30 atroom temperature for 10min. The reaction mixture was then evaporated to dryness to
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mz (ES) 568 & 570 (M+1l). 10l nternedi ate 4:
2-(Trifluoronethyl)-5-cyano-7-brono-1Hindole N Br

({3- br onowb-20102m190678- [ (t ri f | uor oacet ypam no] phenyl | met hyPLiEre@lo@siph) phospho
ni um brorride (Interrredi ate 3, 37.2 9 was di ssolved in DI\/F (150 m.) and the

reaction eat ed |rr| for 3 ctlon
e ur o e o e B8R0 AR e VB Bem @20 Bl tebadhind iR 8% (1 wat er
(400 ni) wﬁﬁbetfuﬂlam*tpuuhcaﬂoni ure was then extract ed with et hyl acetate (3 X
300 ). washed with a 1:1 m xture of water:brine
(2 x 600 nf?g%gggw%éﬁﬁ)%@f%r ed and the solvent was renoved. The
resulting residues were then purlfled by filtration through a pad of silica
gel e
and t S ‘

solid (6mnlg|neadazbg>458ug 287 + 289 (Ml) 1H NVR (400 VHz, d6 DIVBO) 6 13.15
(1H s), 8.32 (1H 's), 8.01 (1H s),07.34 (1H s). Interrredlate
5:112-Trifluoromethyl-7-brono-1 -vl) met hyl I am ne 25Br A solution
of 2-(trifluoronethyl)-5-cyang- H Y e/ (I nternmedi ate 4, 200 ng)
in THF (10 nL) cooled in an isewg $ treated with borane

t et rahydr of uran conpl ex (1 52 pl) dropw seg Vi 2 a syrl nge and stirred under
argonfor 18hrs whil e _all r4_g!ntovvamto room t he reaction m xture

was t hen [GuEAEROMSINYH- hremRe dplsd- Wﬂf)’etaﬁ'&ﬁ@f‘?ﬁ'ﬂ@m@@aie5r8éPn”tgér‘f‘t?ér ature

for 10m nrissdRed ireBCM @0 nill >é‘hblVGG(tM@&dn’Eh@ﬁylﬁ%ﬂ%ﬁbﬁ@ru&&(ﬁ(ﬁﬂﬂ%& nﬁ?
2010/ 119078PCT/ EP2010/ 054 gl ve the tit]le conmpound as a white foam (230

ng), 1&hi @Gk EN 422 mly H\@Sﬁ’@ gd §'E‘%B‘evl'/P’t3‘Ht9Utm'T‘WFEi was thsarsft ol poe™yy 2
290/ 292 (t&hpBratur&dp 3BmiR. ik idhBtion mixture was quenched with water then the organic

layer was collected, dried (MgSQy), filtered and evaporated to dryness. The resulting

residues were purified by MDAP to give the title compound (200 mg);

m/z (ES*) 466 & 468 (M+1);TH NMR (400 MHz, CDCl,): 5 9.08 (1H, d), 8.58 (1H, s), 8.33
15  (1H, dd), 7.82-7.76 (1H, m), 7.64 (1H, s), 7.52 (1H, s), 6.99 (1H, s), 6.53 (1H, m), 4.76

(2H, d).

Compound 1: N-{[7-(1-methyl-1H-imidazol-2-y)-2-(trifluoromethvyl)}-1H-indol-5-vIimethy!}-6-

(trifluoromethyl)-3-pyridinecarboxamide

-
Ir=

~N \N
20 =/
In @ 5 mL microwave reactor vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-
(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 80 mg), 1-Methyl-2-
tributlstannyl-1H-imidazole (Synthonix, 80 mg), lithium chloride (72.8 mg), copper(l) iodide
(3.27 mg) and Pd(Ph3P), (19.83 mg) were stirred in Toluene (2 mL) and de-gassed using
25  argon gas. The reaction mixture was then heated in the microwave at 140 OC for 3 h. The
reaction mixture was poured into water (10 mL) and extracted with ethyl acetate (20 mL).
The organic extract was then dried (MgSQy), filtered and the solvent removed. The
resulting residues were purified by MDAP and evaporated to dryness to give the title

compound as a white solid (15 mg);
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" eact| on A BidBReIs ERah L o AT MRS ey SR Oes e e H eyl

acetate ((ﬁlﬂudifbbneth’l]l)@ oyrigitneicarbexamiae (| ntasetiinens,doi reg), CMIE@ALyIsthhiyl er ed and

evapdpat GBS [ryree St 06 hEw) Trumiitaie 88 GiRbedl oG )

WO 2010/ MPRAA REHEKSAZDAE Y8 ginenballdict) (04618 3Mhg) wérdd Sived (M D8ludddz(2

d4- Me0OD 1H . 8.44 (1H,_dd), 7.92 (1H dd), ,7.82 .(1H, , 7.50
(1H, s)) ”41'3 %(dfé%aséﬁjéj&%%rgf’ﬁl&%?ss?}e %*:aetion(@'ﬁfur%yv;as ﬂ?e?é‘e@%%' 8, Z) 69 (3H,
S). microwave reactor at 140 OC for 3 h. The reaction mixture was poured into water (20 mL)

and extracted with ethyl acetate (40 mL). The organic extract was then washed with water
15 (2x20 mL), dried (MgSQy), filtered and the solvent removed. The resulting residues were

purified by MDAP and evaporated to dryness to give the title compound as an off white

solid (25.7 mg);

m/z (ES") 465 (M+1); TH NMR (400 MHz, de-DMSO): & 12.09 (1H, s), 9.51 (1H, 1), 9.21

(1H, d), 8.80 (1H, dd), 8.51 (1H, dd), 8.13 (1H, dd), 8.08 (1H, dd), 8.00 (1H, d), 7.98 (1H,
20 m),7.78 (1H, d), 7.44-7.41 (1H, m), 7.15 (1H, s), 4.72 (2H, d).

Compound 3: N-{[7-(3-pvridinyl)-2-(trifluoromethyl)-1H-indol-5-yIImethyI}-6-

(trifluoromethvl)-3-pyridinecarboxamide

25 In a2 mL microwave reactor vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-
(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 100 mg), pyridine-3-boronic acid

(Frontier Scientific Inc., 52.7 mg), sodium carbonate (114 mg) and
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5Conpound 2:
N-{17-(2-pyridinvl)-2-(trifluoronethyl)-1Hindol-5-vllnethyll-6-
(trifluorwoebtyi1¥e78- pyri di necar boxam de o In a 2 nlPrir@rowawssoneact or
vial N-[(2-Trifluoronethyl-7-brono-1Hindol-5- yl) met hyl ] - 5-

> tri - e SO B DR R RPTI A LR B T FaoOA®i) 1t um
chl ori de nQLZbﬂNéterT@)S mt.())plpxdadé-b)assaddlsmg qrgodasrgheaeattion mixture was then
tetraki S(ht r{deg?r?n grg use HdX %k @(gbgl% ?%h (T%Zaggctng)ml eewéé Rﬂurgghntc? Tol uene

(2 n) and I ng ar gon ga on MOxt en heated
inam Cl\l@l‘ﬁ\,(éo meaaho exiadctddi@itt{ BIBYF aretBe (A0 Mmhp The acdandmextiaxt wasetheas pour ed

ext oy viash el el s S bt ket B Mg @GNS sbEGThbioud] 8! Prer e
and t he sedultegtresiduenngere plnBed by MDARand esipdedasd toairgngsarto give thdotleVDAP and

evapor at eﬁmp&rﬁ'ﬁwﬁﬁ hﬁg%" Iﬂg%beméhtle conpound as an off white solid

(25.7 NVR (400 MHz, d6-DMVBO): 6 12.09 (1H,
s), 9 51 nf/2KESH 65 9M21): (| BHYMB)40BMBE, ¢.tMeOB)d 981551 H( £118.78c) H, &), 859( 1H,

?‘i‘L i ‘@4,1@0 zfg% (1|—§a & %@15&%%{88%&4 M) 2PE 1, b, Pe 52 (1H?m),77.§24' 7.4l

N-{1410- (31@\11)16199\(% -D-4.74 (ZH,s0r onet hyl ) - 1H-| ndol-5-vl | et hyl | - 6-
(trifluoronethyl)-3-pyridinecarboxamde O F :- F\ F N

Compound 4: N-{[7-(4-pvyridinyl)-2-(trifluoromethyl)-1H-indol-5-yIImethyI}-6-

(trifluoromethvl)-3-pyridinecarboxamide

‘I'I
Iz

15 In a 2 ml microwave reactor vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-
(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 100 mg), pyridine-4-boronic acid
(Frontier Scientific Inc., 79 mg), sodium carbonate (114mg) and
tetrakis(triphenylphosphine)palladium(0) (49.6 mg) were stirred in 1,4-Dioxane (2
mL)/Water (0.5 mL) and de-gassed using argon gas. The reaction mixture was then

20  heated in a microwave reactor at 100 ©C for 3 h. The reaction mixture was poured into
water (20 mL) and extracted with ethyl acetate (40 mL). The organic extract was then
washed with water (2 x 20 mL), dried (MgSOy), filtered and the solvent removed. The
resulting residues were purified by MDAP and evaporated to dryness to give the title
compound as an off white solid (47.4 mg);

25 m/z (ES') 465 (M+1); TH NMR (400 MHz, d,-MeOD): & 9.12 (1H, d), 8.65 (2H, dd), 8.42
(1H, dd), 7.91 (1H, dd), 7.78 (1H, d), 7.70 (2H, dd), 7.48 (1H, d), 7.01 (1H, s), 4.75 (2H,

s).

Compound 5: N-{[7-(5-pyrimidiny)-2-(trifluoromethvyl}-1H-indol-5-ylimethyl}-6-

30  (trifluoromethyl)-3-pyridinecarboxamide
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25In a 2 nL mcrowave reactor vial

N-[(2-Trifluoronethyl-7-brono-1H i ndol-5-yl)nethyl]-5-

(trifl uorwoentwiiyer8- pyri di necar boxam de (I nternedi ate 6PCTHP20MGP54910

pyri di ne-3-boronic acid (Frontier Scientific Inc., 52.7 ng), sodium
carbonate (114 ng) and tetrakis(triphenyl phosphine)palladiun(0) (24.79 ny)
were stirred in 1, 4-D oxane ; (05 nL) and de-gassed using argon
gas. The reaction mxture a mcrowave reactor at 100 (DC
for 3 h. The reaction ni"; red into water (20 nL) and extracted
with ethyl acetate (40 : ni ¢ extract was then 5washed wth water
(2 x 20 m.), dried (MgSHA), filtered a\Nnd the solvent renoved. The resulting
resi dues were purified by MDAP and evaporated to dryness to give the title
conpound @% 2@n9mlcr\9@b\t/éew§lol{l _[L(@ 'I(rﬁlﬁor%n{&) |-7- brorﬂ'é)zll-:(-ﬁ%)S ﬂgﬁet@ﬂ*@) 1H NWVR
(400 Mz, d4-NeOD): 78 (1 H 8.42 (1H,
dd), 8. ogtrl(lqmomeﬁhyl)-;z B\g'd(nPFIaer&’c)m'd‘? ('T'B‘JF(nPPHatEU@ 10@ f69)75*5?2”f(1@ﬂl‘e t?ﬁfon'fi 32
10(1H, d)aC|d6(F%?1tlé 1§lmer$t)f|c Ik 7é§b rﬁaﬂso&hm c@%’ﬂ?@%‘@ 14'm

N-{1-7-(4-py y1) (trifluoronet 1H i ndol - Sgylln'ethyII-G-

(tri f5uoﬁ@irﬁiﬂt%tylpbleryJWﬁpfdn%@@dw@M‘é mg) wereigirigddn d.4rPioxaner(@wave react or
vial N[ (At gbOS RIS LAY de- Z]agéarﬂ%lrpg%rb&‘njﬁés ThlrédERbAW itur% was then
(trifluororethyl pyri di nécar boxam d nternedi ate 6, ),

pyri di nehgatedripaindicrawave (qactanet 890 f@rﬁh flihe reagtion ”T@tUFﬁg‘)VaS @@dfv‘@lmt@ar bonat e
(114n0) Gnflri(96 'hﬂlf'aﬁé BRﬂréﬂ?&ﬁM‘tW@ﬁ?%e’fﬁ% Pﬁi rlnﬁ}j'TH%;Ban(c"&tr@cmés #ehe Sstirred

in 1, 4-Di oxane (2 nL)/ -gassed ‘usi ng argon %d)‘ The
&(

react i on WaAskedweh %@iert(%éﬂom'—)h@%& 9&% fme&%mtéers@b(eﬂtdﬁm@vedl DC for 3
h. Thg r ?@&Ht‘r@r}eﬁhﬁfﬁ%ﬁ@re"%ﬁﬂww AP e‘!\’iaatpefatédzt% d%es@@gﬁé&ﬁ@ﬂteed with

et hyl acetate ani c extract was then washed with water (2 x
20 ), &PF@QUM@%@ZL rown; §olid (240 819 t he sol vent renopved. The resul ting

resi dues i upk e g, by NARR QIHEZ\V QR 21y 1 i etitle
corrpoundn\gg E%QOFSP Whl) te soli E o i 5@\5@%@ g rng§ ém-g S\)(€t31(|§LIé1NI\/R (400

MHz, d4- N&0): 8.64 §1H,2d).14-P1 G, dg 581((r2TEl) sHdy*0 (8"'4?) %PF"I("HG}) 4.76 ¢aH, (81H, dd),
7.78 (1H, d), 7.70 (2H dd), 7.48 (1H d), 7.01 (1H s), 4.75 (2H s).

Compound 5
N- ?11)75( 5.Gamnqund.6nlv1{{7 @-methyk3-gwidimei-2rfrifucremethylisl! H5ndoliopdimafiny -G

30(trifl ‘('fPﬁIQ&%FrﬁWv)) ﬁb\ﬁ?ﬁfde@éﬂ%‘%ﬁ%ﬁ@xam de

]
IS N F
] N P
N~ N F
F ~
|
=~ N

In a 2 mL microwave vial N-[(2-Trifluoromethyl-7-bromo-7H-indol-5-yl)methyl]-5-

(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 100 mg), 2 methylpyridine-3-
20  boronic acid (Apollo Scientific Ltd., 88 mg), sodium carbonate (114 mg) and
tetrakis(triphenylphosphine)palladium(0) (24.79mg) were stirred in 1,4-Dioxane (2
mL)/Water (0.5 mL) and de-gassed using argon gas. The reaction mixture was then
heated in a microwave reactor at 100 ©C for 3 h. The reaction mixture was poured into
water (20 mL) and extracted with ethyl acetate (40 mL). The organic extract was then
25  washed with water (2 x 20 mL), dried (MgSOy), filtered and the solvent removed. The
resulting residues were purified by MDAP and evaporated to dryness to give the title

compound as a white solid (59 mg).
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In a 2 nL mcrowave vi al

N-[(2-Trifluoronethyl-7-brono-1H i ndol-5-yl)nethyl]-5-

(trifl uorwoentwiiyer8- pyri di necar boxam de (I nternedi ate 6PCTHP20MGP54910
5-pyrimdine boronic acid (Frontier Scientific Inc., 80 ng), sodium

caro i PR OB TL R DS RT R TR SRS i e

]gas. 3TEe (tlea0! 8.68 (TH )t LBS1VAE, dd)ed.On¢at al), 7.m0a1mn1'tso,rb((iﬁ.%gmﬁrdﬁeladtzﬁ-7.a{2 10? g
or : e ‘3731[% n re er and extracte
wth et hﬁr't?’ar{:1 ta e(l1%46)mr7n§t9%%hsgagpgg%ﬁcﬁe;?%g%% s then washed with water

10resyl ti SafYr
gi ve the 1 an 1 Oy ‘
NVR (400 (tHizoroohvéthivBaEpvridb@c@rbokdrhides) , 9.13 (1H, s), 9.03 (2H, s), 8.44
(1H dd), 7.91 (1H, dd), 7.81 (1K, s), 7.40 (1H, s), 7.03 (1H, s), 4.76
(2H, s). 15Conmpound 6:

|
N-{1-7-(2-nethyl-3-pyridinvl)- RN Ty
(trifluoronethyl)-3-pyrigdinecarbox&m de
N
F

In a 2 mL microwave vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-

= 1Hi ndol - 5-yI | met hyl | - 6-
-F-F1l '"NOFHF %

(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 100 mg), 4 methylpyridine-3-
10  boronic acid (Frontier Scientific Inc., 58.8 mg), sodium carbonate (114 mg) and
tetrakis(triphenylphosphine)palladium(0) (24.79mg) were stirred in 1,4-Dioxane (2
mL)/Water (0.5 mL) and de-gassed using argon gas. The reaction mixture was then
heated in a microwave reactor at 100 ©C for 3 h. The reaction mixture was poured into
water (20 mL) and extracted with ethyl acetate (40 mL). The organic extract was then
15 washed with water (2 x 20 mL), dried (MgSOy), filtered and the solvent removed. The
resulting residues were purified by MDAP and evaporated to dryness to give the title
compound as a brown solid (25 mg);
m/z (ES") 479 (M+1); TH NMR (400 MHz, ds-DMSQ): 8 12.00 (1H, s), 9.49 (1H, t), 9.20
(1H, d), 8.53-8.49 (2H, m), 8.43 (1H, m), 8.05 (1H, d), 7.72 (1H, s), 7.41 (1H, d), 7.18 (1H,
20 d),7.10 (1H, s), 4.67 (2H, d), 2.09 (3H, s).

Compound 8: N-{[7-[6-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl}-1H-indol-5-yllmethyI}-6-

(trifluoromethyl)-3-pyridinecarboxamide

/
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NIn a2 nL mcrowave vial

N-[(2-Trifluoronethyl-7-brono-1H i ndol-5-yl)nethyl]-5-
(trifluorwoebtyili¥e78- pyri di necar boxam de (I nternedi ate 6PCT(11?20119/)054920

met hyl pyri di ne-3- 20bor oni c acid (Apol |l o Scientific Ltd. , sodi um

car bonet G, b0 L AL AN RROZBI RIREH Ll Q&g)d Ui ng_ ar hon

gas. The(trﬂam’o'rrtethyt)i&pyndmeaxa@ot(éreldeNlemrm@dlate63,1r®|0(mg))v\aé‘(met‘r@my)e’f at 100 C

f h. d
w th- et hypaeURRI R lAS R 28 b e und ) Selie b bR L
wat er (2 nxm@l())andl_)e,trakius(tmdwe(nwpﬁﬂs@hmeﬁpdlIaélue’(GO)a(lél 79 hmg)swﬂreetﬂed lemo4+ed. The.
resul bl GigERE R NG @it L) 8 RoDBBR B0Y APOISTRE RAEN MIGTE R 0T ve
2010/ llgmﬂﬁﬂﬁb‘tmmmﬁﬂwtﬁeaﬂtar {tE8Y °¢7f9r 8 Mt Ihe rebetiodvRix(ute dvabdpuredic- DMSO0) :

6. 07 ( 11 Het (5t Byl Gl figahd taodgbry he Sropfle qfracindgibq L,
7.09 (1Hwashed witbYafe2kR x@P,mR), @ded BigSGyY), fllﬁa@m@mmhd s@tvent removed. The

N-{17-(4- ek F%d@é’sr\}vgrje i |e(?b)gf\/lrljﬁflJ %J&%‘Bb@{éa ]d?%ﬁe%g?égl s Yid fRL hyl |- 6-

(trifluorone di'hecarboxain M crowave vi al
N-[ (20Tr icbmpoumdres ary off Whide sotizk (D1 mdpl - 5-yI ) met hyl | - 5-

fl | bz 2 RYY. i
(8111 vorRTRE8Y o TuBy 1 IRRRIGFET. A2olbelss TR T 6o 8Py o
sodi um cdttohas.e1 ((11H,,4dd)m 3% ridH, toet &. @k (19, thy),i pdre iy, pu)ﬁpﬂf (ne) pall28didnd)0)
(24 79rrg)7 S g' g}‘?dge(r e%@?)r% %ng ngg\g}é?' [ W\t er (0._5 m.) and de- gassed

usi ng argon en heated in a mcrowave
reactor at 100 C for 3 h. The reactlon m xture was poured into water (20

removed. (fFﬁeorothmﬁqwrldmdnbesamm e pur| fied by VDAP and evapor ated to

dryness to give the title conmpound as a brown solid (25 ng); mz (ES)

479 (M+l); 1H NWVR (400 MHz, d6-DWVS0): 6 12.00 (1H, s), 9.49 (1H, t), 9.20

(1H, d), 8.53-8.49 (2H, m, 8.4391H m, 8.05 (1H, d), 7.72 (1H, s), 7.41
6

(1H d), 7.18 (1H, 20d), 7(2HFd), 2.09 (3H s). Compound

N-{1716(rrethyloxv) 3- idinv1l-2-(

ronet hyl ) - 1Hi ndol - 5- vl | net hyl
| -6- (trifluoronethyl)-3-pyridi necarboxamd(g

In a 2 mL microwave vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-

20  (trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 100 mg), 2-(methyloxy)-3-
pyridinyl]boronic acid (Frontier Scientific Inc., 65.6 mg), sodium carbonate (114 mg, 1.073
mmol) and tetrakis(triphenylphosphine)palladium(0) (24.79 mg) were stirred in 1,4-
Dioxane (2 mL)/Water (0.5 mL) and de-gassed using argon gas. The reaction mixture was
then heated in a microwave reactor at 100 ©C for 3 h. The reaction mixture was poured

25 into water (20 mL) and extracted with ethyl acetate (40 mL). The organic extract was then
washed with water (2 x 20 mL), dried (MgSOy), filtered and the solvent removed. The
resulting residues were purified by MDAP and evaporated to dryness to give the title
compound as an off white solid (91.2 mg).

m/z (ES") 495 (M+1); TH NMR (400 MHz, ds-DMSOQ): 6 11.88 (1H, s), 9.47 (1H, t), 9.19

30 (1H, d), 8.50 (1H, dd), 8.29 (1H, dd), 8.05 (1H, d), 7.73 (1H, dd), 7.67 (1H, s), 7.21 (1H,
d), 7.13 (1H, dd), 7.04 (1H, s), 4.64 (2H, d), 3.80 (3H, s).
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0O F--FFNo/ WO 2010/ 119078PCT/ EP2010/ 054910 In a 2 nL m crowave

vial N (2-Trifluoronethyl-7-brono-1Hindol-5-yl)nethyl]-5-

(trifl uorwoentwiiyer8- pyri di necar boxam de (I nternedi ate 6PCTHP20MGP54910

6- (et hyl oxy)-3- pyridinyl]boronic acid (ABCR, 32.8 ng, 0.215 nmol), sodium
carbonate (114 ng, 1.073 mmol) and tetraki s(triphenyl phosphi ne)pal | adi un{0)
(24.79 ng) were stirred in 1,4- 5D oxane (2 mL.)/Water (0.5 nL) and

de- gasse@icisgical Assaon gas. The reaction m xture was then heated in a

' . at 0 (DC f .. The. ti ] i nt
water 20 AG Y of B8 corop e &l inVRi A 3 nAEIR RS T BREEE ¢ race
V\als t hen uemghle@lfom%\n/ilngwaua:ase_(&catci@ﬁ_flnk)assayrvi/re@h (Ié‘@fslﬁﬂl)aloriméﬂrib éhage Rtk t he
sol vept renmve e resul ting resi s_wer rifi
ovapobat GRS (HRdees Seybuteth & EranlBtShiueRn s 100) RIErOUP8 sof i

91.1 .o ES) 495 (M#1):; 1H NWVR (400 MHz, d6-DMSO): 6 12.10 (1H, ,
(9.48 (TE'? IByJ Z9.( %O)(lH, ((;g, )8.54'5,\/%1 , ((jd) fg% (1H, d)? 8.05 H, (d), $) 91
(1H, dd) CHAGEReqliiiine siaply transectadvittyhuman .4 n?« R wgs suspgerediipa gywell 66
(2H, d), pht&@4nd #dubspd allSCOOPGUHh Ba 5% carbon dioxide atmoszhere. The growth

N-{1-7-1-2-(nmethyl oxy)-3-pyridjnvl1-2-(trifluoronethyl)-1Hindol-5-yllnethy
1156 (¢ riedagpe FmeKF)eng g pells washad s fimas wip 2 solttioh of Hanks Bararmcet

10  salt solution (HBSS), 20 mM HEPES and 2.5 mM probenecid leaving 20 ul washing
solution in each well. A loading solution (20 pl) containing HBSS, probenecid, 1-4 yM
Fluo4 AM (a calcium indicator dye) and pluronic acid was added and the plate incubated
for 45 min at 37 ©C under an atmosphere free from carbon dioxide. The cells were
washed three times leaving 30 ul in each well. The plate containing the cells and calcium

15 indicator dye were then transferred to the FLIPR. The assay was initiated by collecting
baseline datapoints at 10 second intervals followed by addition of the test compound in
buffer solution (0.33% DMSO) and diluted to a final concentration of 10 uM and serial
dilution of the wells, 1:2 or 1:3, gave a low concentration of <1 nM. Following a further 5-
10 mins 10 pl of 50 uM nicotine was added and data collected for 2-3 mins. Nicotine

20  produced a rapid, transient and reproducible calcium flux which could be potentiated with

the positive allosteric modulator test compounds.

The supporting compounds were screened using the assay described above and gave
gave a pECs of equal to or greater than 6.0 with a maximum potentiation of the response

25  area to approximately 1200% relative to nicotine control.

In vivo assays with utility for the evaluation of activity of nicotinic o7 receptor positive
modulators include, but are not limited to: cognition assays in both naive and
pharmacologically-impaired animals including delayed matching and non-matching to

30  position, passive avoidance, novel object recognition, Morris water maze (or variants
thereof), radial arm maze, five choice serial reaction time task, and cued / contextual fear
conditioning; sensory gating assays in both naive and pharmacologically-impaired
animals including pre-pulse inhibition of the startle reflex and auditory gating; and assays
of drug- (e.g. amphetamine, morphine, phencyclidine) induced locomotor activity.
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NIn a2 nL mcrowave vial

N-[(2-Trifluoronethyl-7-brono-1H i ndol-5-yl)nethyl]-5-

20(tri fl vwoan®hyi7s- 2- pyri di necar boxam de (I nt er medi at e PET/EPO@ 061910

2- (rret hyl oxy) -3- pyridinyl]boronic acid (Frontier Scientific Inc., 65.6
sodi rbonate (114 ng, 1.073 mmol ) and

tet rakl s((‘lttrl phenyl phosphi ne) pal | adi um(0) (24.79 ng) were stirred in 1, 4-

Di oxane (2 nL)/Water (0.5 nL) and de-gassed using argon gas. The reaction
m xture was then heat tor at 100 (DC for 3 h. The
reacti onw(?n xtt?‘r%o%osungé)atoé@aﬁ@)rﬁr \A%H?herg(?fgo m.) and extracted with ethyl
acetate (40 nL). The organic extract was then washed with water (2 x 20
m), dried (My504), filtered and the solvent removed. The resulting

resi dues were purified by MDAP and vaporated to dryness to give the title
compound as an off white soli . \ (ES) 495 (M+l1l); 1H NWR
(400 MHz, d6-DMVBO): 6 11.88 ([IH, s),l-9.4 ~CB, 19 30(1H, d), 8.50
(1H, dd), 8.29 (1H, dd), 8. , d), 7.73 N dd), 7.67 (1H, s), 7.21
(14, d), 7.13 (1H dd), 7. D4 (1H, s), 4.641¢2HMd), 3.80 (3H, s).

Bi ol ogi cal Assay The PAM activity of t h& conpounds of the invention at
the a7 nAChR may be determined using the ol | owi ng cel | -based cal ci um f 1 ux
assay V\Il’llv\ﬁlféréﬁes a Fluorinetric Inmage Pl ate 5Reader (FLIPR) (see Schroeder
etal . . Bi oqol ecul ar Screening, 1(2), p75-80, 19992 GH4CL cell line
stably transﬂ%dﬁéﬂldmlﬂ Py | %f?pyﬁmwwsy of wisrisl eBfignallasEstituigd by pl at e
and incu in it tdy | ekde at nosphere. The
growt h netbﬁlég%vﬁi géebr;eg\g/gd@;sr?g&téﬁe délgﬁ@g@%%@d&@gﬁiraeé imes with a solution
of Hanks' bal anced 10salt solution (HBSS), 20 mM HEPES and 2.5 niM

pr obenecix | ea!‘hb%rr%@uuﬁ’cﬁ a¥&Rdlhg &b GahiH bPé‘séIf‘th%ﬁéb'ﬂ \A‘M‘é‘rém RA |£ fRidbagysol ution
(20 pl) containing HBSS, probenecid, 1-4 Fluo4 AM (a cal ci um i ndi cat or
dye) and ppw@nﬂmr@y%midwymgy abweigh é@rﬂpt@ﬁ@lymuéﬁtéu'ieﬁ&Mt?é.‘?egﬂo‘mjf‘d%nﬁ?wlyat 37
00 under S@[&C%}qu%[@| b eRelogyn carbon di oxi de. The cells were washed
three tines | eaving 3 in each well. The plate containing the cells and
cal ci um 15i ndi cat or dye vvere then transferred to the FLIPR The assay was

initiated by epkl®fiobl8d according to any preceding claim or a salt thereof, wherein R1 is
pyridinyl or pyrimidinyl, any of which is optionally substituted by one group independently

selected from methyl and methoxy.

4. The compound according to any preceding claim or a salt thereof, wherein Rlis
pyridinyl optionally substituted by one group independently selected from methyl and

methoxy.

5. A compound selected from:
N-{[7-[2-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)-1H-indol-5-ylimethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide;
N-{[7-(2-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(4-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(5-pyrimidinyl)-2-(trifluoromethyl)- 7H-indol-5-ylImethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
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basel i ne datapoints at 10 second intervals foll owed by addition of the test
conpound in buffer solution (0.33% DMSO) and diluted to a final
concent r avpan10oflo®w8® pM and serial dilution of the well sPCI/EP2a10/03493) gave a
| ow concentration of <1 nM Following a further 5- 10 mns 10 pl of 50 pM

apid, PR R P G El e o Wi Re B o BB ot e
W th thg ppo@necarlmomrﬁlcdrst eric m)ﬁul at o; t est conpoundg The supporti ng
b2050 of TlGa TSNP oY PR oL e S B BRSNS e

response p&ﬁdin..rboxaa‘pixﬂrr oxi mately 1200% relative to nicotine control. In
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obj ect rec ere radi al arm
maze, fi (eifletromethyhe-pyaidineeabbkamidei me t ask, and cued / contextual f ear
condltlog a[e WO %Qagry gating assays in both nave and

pharnacologlca i hpai red animal s including pre-pulse inhibition of the
startle reflex and auditory gating; and assays of drug- (e.g. anphetam ne,
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t her eof ;. a@ceptahibealkéi n Rl is imdazolyl, pyridinyl or pyrimdinyl, any
of which is optionally substituted by one group independently selected from
Cl_3alkyl and Cl_3al koxy. 2. The conpound according to claim1l or a salt

t her eof , Awher & conRioung aisrdeﬂaacbih;dny opy of diaimyd 1-6ror pyshiamhakientically saeyepséblehi ch
is opti OQ%h ﬁ'er%é*b@hhééjése n%ngroup i ndependent|ly sel ected from net hyl
and net hox GG eacEsr di ng to any preceding claimor a salt

t her eof wherel n RLis pyridinyl or pyrimdinyl, any of which is optionally

subst i tuted by, SO SHRGUR deRSEPRG Shb bt 8RS 1895 "R B ARAGE*Y -

salt thereof, for use in the treatment of a psychotic disorder.

9. The compound according to claim 8 or a pharmaceutically acceptable salt thereof,

wherein the psychotic disorder is schizophrenia.

10. A compound as defined in any one of claims 1-5 or a pharmaceutically acceptable

salt thereof, for use in the treatment of cognitive impairment.

11. Use of a compound as defined in any one of claims 1-5 or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment of a
psychotic disorder.

12. The use according to claim 11, wherein the psychotic disorder is schizophrenia.
13. Use of a compound as defined in any one of claims 1-5 or a pharmaceutically

acceptable salt thereof, in the manufacture of a medicament for treating cognitive

impairment.
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4. The conpound according to any preceding claimor a salt thereof, wherein
Rl is pyridinyl optionally substituted by one group independently sel ected
from et D 2ardiipe8hoxy. 5. A conpound sel ected from PCT/EP2010/054910
N-{[7[ 2- (et hyl oxy) -3-pyridinyl]-2-(trifluoronethyl)-1Hindol-5-ylynethyll-
6- (triflyoronethyl)-3:pvridi necar.boxam, de; . o

N (L (oo et s RN o R AR R prwmenaaRyse YRS 7 1 uor om

et hyl ) - 3-effpytiviedinmamaotazenpaleyd as defined in any one of claims 1-5 or a pharmaceutically

2{%47)(ga%%“t%?%é%g‘%f,%oigg gg?r onet hyl ) - 1H-i ndol - 5-yl ynet hyl | -6-(trifl uorom
N-{[7-(4-pyridinyl)-2-(trifluoronethyl)-1Hindol-5-ylynethyll-6-(trifluorom

et hyl)-3-, .pyridi ngcar bpxam de: . . . L

N (17 BTEY T A R RT BE e e wraiy P T RBBIISES FITIAINA T- (¢ i 1 wor
onet hyl ) eFectpyrantbumé olar bewperdndegs defined in any one of claims 1-5 or a pharmaceutically
N-{[7-(2-nmethyl,-3-pyridinyl)-2-(trifluoromethyl)-1Hindol-5-ylynethyll-6-(t
rifluor or?é?‘?&%'?é?"% F(?Oé'i necar boxam de;

N-{[7-(4-nmethyl -3-pyridinyl)-2-(trifluoronethyl)-1Hindol-5-ylynethyll-6-(t

rifluorongthyly)-3- pyridinecarboxam de: . . L

N (1706 (Rt gl BEpBYE Lo RoR R Mt imentin o TRy PSS AT TSP G A8, hy1 1 -
6- (trif leffectoveetntioun) of3a pympalindessadefiogaim aty;onarud claims 1-5 or a pharmaceutically
N-{[7-(1- -1H: jm dazol - 2-y1)-2-(trifluoronethyl)-1Hindol -5-yl ynethyl|
- 6- (trif%ﬁ%?%ﬁ%?%@h?ﬁ§gpyridinecarboxanide; or a salt thereof. 6. The
salt according to any preceding claim wherein the salt is a

phar maceut, cal, | e | 1., \.CO def | ned . in any aone of
cl ai s 1£JI E or Aﬁ“@?@%ﬁﬁ%@%&90@%?@0%8%@8{?%@9 g%s)gﬁqﬁp(?lﬁngraeso e?'%%‘rn bk e%aesoqa

medi canertaims 8-5 ¢ acphygrmacelitias|lydedce platlle salt dmyreafnandlb) alesormsoré- 5 or a

phar maceuyg | | V..aGC 1ot f. . for use in the treatnent of a
psychotig%aﬁg%% E%ﬁygg&ﬂgﬂﬁe§%ﬁ%§dﬂ§&§§@8ﬁaing toclaim8 or a
pharmaceutically acceptable salt thereof, wherein the psychotic disorder is
schi zophrenia. 10. A conpound as defined in any one of clains 1-5 or a
phar maceutically acceptable salt thereof, for use in the treatnent of
cognitive inmpairnent. 11. Use of a conpound as defined in any one of
clainms 1-5 or a pharmaceutically acceptable salt thereof, in the

manuf acture of a nedi canent for the treatnent of a psychotic disorder. 12.
The use according to claim 11, wherein the psychotic disorder is

schi zophrenia. 13. Use of a compound as defined in any one of clains 1-5
or a pharmaceutically acceptable salt thereof, in the manufacture of a

medi canment for treating cognitive inpairnment. WO

2010/ 119078PCT/ EP2010/ 054910 14. A method of treating a psychotic disorder
in a human conprising adm nistering an effective amount of a conpound as
defined in any one of clainms 1-5 or a pharmaceutically acceptable salt
thereof. 15. A nethod of treating schizophrenia in a human conpri sing

adm ni stering an effective anount of a conpound as defined in any one of
claims 1-5 or a pharmaceutically acceptable salt thereof. 16. A nethod of
treating cognitive inpairment in a human conprising adm nistering an
effective anmount of a conpound as defined in any one of clains 1-5 or a
phar maceutically acceptable salt thereof. 17. A pharmaceutical conposition
conprising a) a conpound as defined in any one of clains 1-5 or a
pharmaceutically acceptable salt thereof, and b) one or nore
pharmaceutically acceptable carriers or excipients.
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