Indle Derivative Modulators of the alpha 7 nAChR This invention relates to novel indole derivatives
having activity in modulation of the a7 nicotinic acetylcholine receptor (hnAChR). The invention also
relates to the use of the 5 derivatives in treating diseases and conditions mediated by modulation of
the a7 nAChR. In addition, the invention relates to compositions containing the derivatives and
processes for their preparatingoib Beniviatdieimosiiiletons @if theohfishadChAGHRbINding to cholinergic
receptors causes the 10opening of ion channels within the mammalian system. The central nervous
system (CNS) contains two types of ACh receptor, muscarinic receptors and nAChRs. nAChRs are
ligand-gated hsntentine seiiatdm iy shvedale daiisivesd\aving asddt olquedinadioal of thegv) Advances
in Pharmacgiggin 3% ckBAcRaikdViliaphsr &hACh RIS PR ibpVuisé: B%ﬁ%@%ﬁ?«f@%ge 3Ppr223; Doherty
et al., c13995 Annual reports.in Medicinal Chem% 30 1 ChR %ene amily can be
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Karlin & Akﬁba@dlemgBjel\lwoirromﬁemmthQMpSat@eamm%ﬂmg\ﬂrmﬁﬂeah%wm@@rores% -443).
Three of the 2 supURiESaAficA8 and a9, can form functional receptors when expressed alone and form
homooligomeric receptors. 20 Studies have indicated that neuronal nicotinic receptors play important
roles in modulating neurotransmission, cognition, sensory gating, and anxiety (Zarei et at.,
NeuroscienTeel988088nsihhiteita dyiahiainet(ACHh), Nebiraticy THOGR)ih8rHr:ER3fs Caadeliffrect al., J.
Neurascl. 1 y, 7
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1998, 24, 1f9Rgatdb sn mﬁmb@&bﬁr@miﬁgareétsinbtlmslgerofe@@m@cw@d@dmhmo@wate these
receptors f CNS dIS ses. 3 A ro f s in renia has
been sugggsfIgr ﬂ'&% né:gegls u esnha—creeg%ari ?e% Eﬁ'sycL a?ﬁaZC Iogy( j\‘ei ), 54-64)
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by nicotine with abgharmacology consistent with action via a7. In addition in 35animal models, lesion of

forebrain cHAAYEY G @AH RSO PR SPR L EHRY S deﬂmo?%ei}?@@'@ Aisd Kitdar sensory
gating deficNswsmchbartealst2dagpdeegemt, (198@)0dAmowdeel. Neurosci. 16, 403-443). Three of the

a subunits, a7, a8 and a9, can form functional receptors when expressed alone and form

homooligomeric receptors.
20
Studies have indicated that neuronal nicotinic receptors play important roles in modulating
neurotransmission, cognition, sensory gating, and anxiety (Zarei et al., Neuroscience
1999, 88, 755-764, Frazier et al., J. Neurosci. 1998, 18, 8228-8235, Radcliffe et al., J.
Neurosci. 1998, 18, 7075-7083, Minana et al., Neuropharmacology 1998, 37, 847-857,
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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strains expressing reduced levels of the a7 receptor. Nicotine has been reported to normalise the
deficits in both lesioned animals and in-bred mouse strains, again with a pharmacology compatible
with activity at the a7 receptor. Pharmacological blockade of a7 receptors has been reported to impair
rodent short-term working memory, whilst 5receptor activation has been reported to enhance
performancstisinbe gaeisingedigiod lbusisnopticatngeré preeNvsias Adargehfaseognityve
enhancement. a7|igéﬁlg Rsiare char clltesriic')sr(]eg Loy their fast ac i}g?}iorcl) kinetics and haigg 8ﬁ)ﬁ}lrmeability to
Ca24 compare a{o other su {ypes ?@e %ono etal., 3 PhArmacol. Exp. Ther &@969 , 8- 10438.)
and exhibit PApichaecleayicompatitis witimgdsityctiuhe @/ dgeeries. (Ehatroreaivgina iteskadecat. 1993,
164, 137-14f, CEbUIS et beANRERHAIN i AATOEER shikensian aSilnglmBhaRaAaIs EXP. Ther.
1994, ?%71, 494-506). j[l'regtmﬁgt ﬁ/ith ar’ a on'jts nli%éthere%re be §rob{ematic because both
acetylcholitE ERPhiBHRE Poth SREW ARRVEHEATSORRT Ry BRTIANE St P YLeRE bn of the
receptor anthireincelicatiogic inestmions a5withrget fgyauighitiveyenedinesainh apparent antagonism. In
addition, agonists have been shown to exhibit highest affinity for the desensitised state of the receptor
and can, thus, mediate receptor desensitisation at concentrations below the threshold for recgptor

activation (Sfigy RS RIECEARSIRISSLPH ARSI VEEe8 Wnettsssind 6'9) perfRebiibbiafidnay be
overcome lyotneateietat atittr 3 ygitbes BHtsieiemadO ALl Rtor (M) BRAMbeanhasice2ad, 43&hR

activajion magalen N ABI0SSNONS A RIAGERIR ARANSIMIAY ARthaUnglig [egeplor in their own
right, i.e. in the'z sence of agonist. %nu?r%%ber o@PAMQSP%a e Been ra:%orted Lightfoot et’al., Progress
in MedicinaNewesfistkptiet 133 184.200/81 495 Gritremef & aNRYicashe; héMvérhioNkariffes a
compound ef iprmumgbheicalSEipITRieR1 004 volTereins36TR]. risistaeevtHoyTidiguhietsaydidinyl, any
of which is ﬂpet}gpoerlg)f)gup%gfgr%ea i(?)éecause both acetylcholine and nicotine both show activation

followed by blockade and/or desensitisation of the receptor and hence chronic treatment

15  with an agonist may well result in apparent antagonism. In addition, agonists have been
shown to exhibit highest affinity for the desensitised state of the receptor and can, thus,
mediate receptor desensitisation at concentrations below the threshold for receptor

activation (Briggs and McKenna, Neuropharmacology 1998 37,1095-1102).

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 C1_3alkyl and C1_3alkoxy. As used herein, a C1_3alkyl
substituent is a univalent radical derived by removal of a hydrogen atom from an acyclic C1_3alkane.
Such C1_3alkyl substituents include methyl and ethyl, may be straight chain (i.e. n-propyl) or
branched chain (for example, isopropyl). 5As used herein, a C1_3alkoxy substituent is group of

formula "5-¢ udeeradreis, Q1C faikyl assielirdobaveatant haaisaxyaiveatisyesisovslutle methoxy and
ethoxy and may be straight chain (i.e. n-pro or branched chain (for.ex le, isopropoxy). In
o embodi R B A B S T e e R SRR e oy
one group iABésENdenay belsicaahfieliaimietyl-arpyhanosandred AaielferasaairieeitoBRYPyridinyl

or pyrimidinyl, any of which is optionally substituted by one group independently selected from methyl
and methoxy. 15In a further embodiment, 51 is pyridinyl opgionally substituted by _one grou

lepeRdertt BTAOET Ror AP R TR EBE N e SRS o SiBed from:
N-{[7-[2-(methgtsigd HpyvediByth 2iKojusirostittbyly IndhiddohBtydixyethy Ejhexy and may be

20(trifluorometinl)-G R N6 LAFBeX AR % ranched chain ﬁfor example, isopropo?). o .
N-{[7-(2-pyridinyly2-(trifluoromethyly1H-indo1-5-ylknethyl}-6-(trifluoromethyl)-3- pyridinecarboxamide;

N-{[7-(3-pyridiny1)-2-(trifluoromethyl)-114-indol-5-ylknethyl)-6-(trifluoromethyl)-3- pyridinecarboxamide;
25N-{[7-(4-pytdinylpdeitriéinpRistinyitydddiyh qrytidnyl] oretirrhldbrtrisioyp e ity - 8ptionally
pyridiggcar mide; . thyl h
178y Gt B e ERuB loREeaty selted fom methyl and mefhai,
pyridinecarboxamide;
N-{[7-(2-methylf3rpyridinpdlid&niflwdr ety lot-pydelSinglraathstneidii i epasneityy!)-3-
30pyridinecar Ogiﬁ‘{géde; 0 roup independently. selected from methy thox
N-{[7-(4-me§HyF— -pyrig%yﬂf}-g- FrUoTome ﬂS-l?—?—m oﬁj-g-yrﬁm(aet%yfy%l?tmﬁjoro%ethyl)-3-
pyridinecarboxamide;

15 In a further embodiment, R1 is pyridinyl optionally substituted by one group independently

selected from methyl and methoxy.

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;



N-{[7[6-(methyloxy)-3-pyridiny1]-2-(trifluoromethyly1H-indol-5-ylknethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide; and
35N-{[7-(1-methyl-1H-imidazol-2-y1)-2-(trifluoromethyl)-1H-indol-5-yllmethyl)-6-
(trifluoromethyl)-3-pyridinecarboxamide; or a salt thereof. It will be appreciated that the present
invention isdntegglethépepiclude compounds having any combination of the embodiments defined
hereinbefore. 5 For the avoidance of doubt, unless otherwise indicated, the term "substituted" means
substituted by one or more defined groups. In the case where groups may be selected from a number

of alternativié Wifdemaperiecsretbat dremsesariyryentiendamtendenitereatudeFomaes rimidaie of doubt,

the term "inggpendsmirionsans tiabydae i acsitbansempetdstituent is selected from a number of
possible substituents, those substituents may be the same or different. The compounds of formula (1)

may fofm pharmaceutically acceptable salts, for example, 15non-toxic acid addition salts formed with
inorganic adidstseciveidamgdrotitorit, lyesslmtbarigiskyddaiattid, bhelfieriv csubghotsohoneaasid, with

carboxylic agids i bySrae AUIOBASIFR JEXBMPIRS BRI Uhe Hdptisy o sellaiger bisulfate,

nitrate, phosphate or hydrogen phgosphate, acetate, benzoate, succinate, saccharate, fumarate,
maleate, ladi3ikadHAE] t"f‘H?éf‘@ﬁ'ﬁ@&ﬂ%&@,sc%ﬁ'&@?ﬁw@w&#&?a@ seRmhanddisterate,

benzenesulfonate, p-toluenesulfonate and pamoate salts. For reviews on suitable pharmaceutical salts

see Berge . Sal. Tl ol j r f ceutics, 33
(1986;?,620fﬁ%%n@&ggﬁgﬂg(gﬁ?téﬁgg;gﬁpggéé?%%ﬁ&a%e%ﬂggﬁ%&ﬂ%%l%? l\t/lﬁ;gr}?éll;qgekker Inc,
New York 199%6!itUsRiriseS ' Cinslisons 8- agnbosaipetiienBithsitianieh  esh BHFEUHHFIBANEDS formula
() is a pharthaeaniicatifieastable salt. Hereinafter, the compounds of formula (I) and their
pharmaceutically acceptable salts, are 30referred 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, whiercomgobadnatitopnide i) antidpue phasodoeuscals asrepiablgesitadersixammeological

activitysas syl BRRY sl RRHANNRIARES SvilPaRAGHRISEIRY such as hydrochloric,
hydrobromic, hydroiodic, sulfuric and phosphoric acid, with carboxylic acids or with
organo-sulfonic acids. Examples include the HCI, HBr, HI, sulfate or bisulfate, nitrate,
phosphate or hydrogen phosphate, acetate, benzoate, succinate, saccharate, fumarate,
maleate, lactate, citrate, tartrate, gluconate, camsylate, methanesulfonate,

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



35orally 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 described as
"prodrugs". All protected derivatives and prodrugs of compounds defined in the first aspect are
included within the scope of the invention. Examples of suitable pro-drugs for the compounds of the
present invesiaibasead eserdbast inA prgctbd ddayatvelung piddNiggbrRicthpRiBds pefited ng88 and in

Topics in Cgre istry,.Chapter 31, pp 306 - 316 and in 5"Design of Pradrugs' . Bundgaard,
e 1be Ao SRR B A 1Re CABERAR maSRIAN SR uIE FUBRRYE o)

It will furthetheeeppeeorastthe presanskiyerlian e desaiRadderkaiomdiéadsy kewnad $hose skilled in
the art as "nonpeietiassJosLrampkaasiescrises iy thebiaegasbier Pepignoef Predmdsin(the

discl inwhich tis i ted herein b be placed on appropriat
functionait QR TAL SO AP are FISRARE o e O SRR AR aspect
The compodocisTantseiiaverttiporatet/ exest by selowece pithyit fatthefoemapprecitteddontipesends of the
invention olgalypies(ByRlateE QIHhR FRMBEUIISW R <EIAMILESXIHEIAPLS BIIRRSRRYY RprPhic

forms. Therefore, according to a further aspect, the invention provides a solvate, hydrate or prodrug of
the compoURAEBIARE A7FEHERM Py HeBHATRRhiPo Y PHAEIAS iSRG S IaREEiR BRCHr more
tautomeric timeomehl itaintomersted temixtbyasfdrenesf meg ibepldestinrtlag@op petofiuineipnetiest

inventjgn. Ggr f?\i'%&@rﬂﬂ%%ﬁe?liﬁ’éé.'%‘r‘%’ﬁ&‘!&éb‘h‘?'()vf?ﬂﬂ%tﬁ’§8§%%%8%%%‘%iﬁ%8% ﬁSﬁﬁSﬁlﬁ%&cﬁemreS and so

exist in a number of stereoisomeric forms. Compounds Ing one stereogenic centre 25may exist as
enantiomers or a racemic mixture containing enantiomers. Compounds having two or more

stereogeniCTeRMifpsotMY & ¥isthasHigsioreaisysiiens sulenaaibpmeisitédlsiaieoisomers (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 usind becespaunits of teravetionaeiaitdygtpsiaydraiescebive gampivids diisdlial @agntiomers

utilising; methadskaoner IadrossiakitieritrEpaart. In addition, chiral intermediate compounds may be
resolved and used to prepare individual enantiomers.

Therefore, according to a further aspect, the invention provides a solvate, hydrate or

prodrug of the compounds of the invention.

20  Certain compounds of the invention may exist in one or more tautomeric forms. All

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 compounds of the 35invention. 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 atomic mass different from the atomic
mass usually found in nature. Examples of isotopes that can be incorporated into compounds of the

invention inglutiecisniopasfeleny dgens afshanmasogaRIPiyged ishinin., Bxanpand chlorine such
as 2H, 3H, 139 1e40(h%t5(|:\'leq’nl?70 180 35tsé, 18F and A 36 na f% relﬁ{?eertl:ttlvelxb tain |sot08]Lc variations

Cer
. isafo e [ncorpora 1IN0 compounas o ion incl 1ISOIONES
of the 5|nven?|o , for example, ﬂwos% In which’a radioactive isotope sucﬂ as% or 14%? IS Incorporated,

are useful iNgHagemGbeNbRiraaeisewoamntswation Buodrsamvichtedns. sucBrasahd thrben-14, ie.,

14t<)3,t?tsott_op@gﬁlmpftﬁplﬁ@rlmr@f%@ﬁ? L l}@gkﬁ&ﬁﬁﬁ;@f Q@E??ﬁag@t%;?aQétL%ﬂﬂfﬁ@@ﬂfMegu rthter,
Supsti 1on,wi |1SO es sucn a euterium, l.e., , may alftora certain ra Q IC advan ages
eutin el AT SABD AR A A RO TS L B rodced dusage

requirementscarubiaded.caneays tivlpnafargeah i sauesrinta isstendis i detivopitudmsationeeithe.,
compoundsqf the inyBBHOM CAD genaLy R RFERAIRELRMSRRVRRLRNS! RIFedYLes; such as by the

illustrative methods or by the preparations described in the [ xamggl)(e)s and Preparations hereafter using
appropriateRERBRINA i8R eLlibanid rbsgetHestBlion Mo HUPss FiethaR ARHIHAY b& prepared
in a variety o, weysatiotih edal ovitrgasadtiomisehzmes rasd ey Ginaftesater esstabirwiskiliitated R1 to

R3 arges df%ﬁ@ggfh’blﬂl%Pﬁvﬁgéag%h@ﬁ%ﬁgﬁgf@g@@f&%&é@‘é‘jﬁq%%ﬂ%ﬁt‘a’faW@”@fg%‘? ), (I, (IV)

20Throughout the specification, genera € designated by Roman numerals
etc. SubsetBOPIHESE G ENREITSHALPRHIESHelRRIAPE RERIMS A eeomau)dsioqive) ete.

Compoundso&faon dken (Geitd R e ieRPEREIASE oA R8I R Bt dulys cRdRl Gy anRnUshERe |

formula (II) witp cgmcp%ur}ﬂs of formula (11 ,ther in%is boronic acid or estter or trialkyltin derivative.
. m(ta hods or e relgl)ara 10 scribed in. the amspi)e:f‘ aE reparations herﬁat r .
Typical conditions com;yrlse Sing a suitable catalyst, such as tetrakis(tripnenylphosp mee)palladlum(O)

in a suitable!'siblyenpuuciatedsoloringagetienaefisuitable reagents.
15

Compounds of the invention may be prepared in a variety of ways. In the following
reaction schemes and hereinafter, unless otherwise stated R1 to R3 are as defined in the

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
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30 (n am 0



30(1)(1nN(1) Compound of formula (1) may be prepared according to scheme 2 by coupling compound
of formula (1) with compound of formula (V). Typical conditions comprise treatment with a suitable
coupling agent, such as HATU, HOBt, DCC in a suitable solvent such as DCM or DMF can be used.
Alternative conditions comprise conversion of the carboxylic acid 5(IV) to the corresponding acyl
chloride, usmg@cﬁlyh@ﬂmrﬁmalm(a)wét@bke;ﬁ@b@@tj(mcaﬁgﬁuEcnbla@Mby\/dibuglmgitab@m (such
as triethylamine cz NH 3FC Br.(ll) 10C und ffor ula (V).m ccording
to scheme g;]flﬁor%rﬁ 6’¥'co(r3rc|)ﬁ)T1 ound Fgrr}nu{ﬁ % with trlfﬁjor(g;%ré |%cz)anr11%” derll)tde In t%ne \p')vrlteience of a

base (such @gqﬁ@blwmmhég ﬁga@uﬂwégdﬂeéw (S5, 48a50NH gw@@lécﬁﬂlygowglﬁ RAAGM (VII).
Hﬁloggnatiw gfwoaémwdseﬁfmmgt(oe Ité)?/MHh.;@h§l&&ﬁ%ﬁ§@@t§a}%ﬂ§4@ggﬂtﬁ@@ﬁso§§ﬁb assulfuryl
chlori osuccmlml ina S e solvent on 15tetrachloride) giv

compounas e BT O ER Ay CEIRSE LS ot AN URTS i s SRHEHMORERR (suich
as trlphenyfﬁHEsm{hﬁH\)Igm&BacstpblemB@ﬁonmalat(letblywmm)nay 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 %ive compound of formula (XI). Typical cyclisation conditions comprise heating in a

suitable 20 uch as DMF) to a temperature in excess of 100 C. Compound of formula (V) is
obtained by reduction @f compoundi§.of formula (XI) with borane or nickel borohydride.

OH

FC

(V) ) (I

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
NC Me Hal Ph l_rh’ph
\@ " "0 Ne Q P Hal”
NH,  —— \C[H)L CF, ™ \dH)LCFS — e )OL
vn i (VI N CF,
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— )LCF . A\ CF, _,K©j\>70F3
H : N N
Br Br Br
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Scheme 3 Salts may be prepared conventionally by reaction with the appropriate acid or acid
derivative. The compounds of the invention may be useful for the treatment of diseases and
5conditions mediated by positive allosteric modulation of the a7 nAChR or diseases and conditions
which are associated with modulation of the a7 nAChR. Diseases or conditions mediated by positive

allosteric mgdiatian 6é frepafddohiRMichisBase scadtioponiditibasapbriehriate assasiatadl with
modulation é’frWa al NAChHR include (the numbers in brackets after the listed diseases below refer to
the classification code in Diagnostic and Statistical 10Manual of Mental Disorders, 4th Edition,
published by the American Psychiatric Association (DSM-IV) and/or the International Classification of
Diseases, 10tk &mwitppuil{sf10%: invesiichotieydisarsiefs for tbrdrmpleSdhukdiskesemamdcluding the

subtypgs P%ﬁeﬁignunsd%a‘ié%% kRIS ABREh ARG LR 3riRE FFAHRERIE JRSHRs-20)

Undifferentiated Type (295.90) and Residual Type (295.60)); Schizophreniform Disorder (295.40);
Schizoaffe tRRABRASUBIGD 85 ASHoriRiGa NG mecsuipR 8 %ﬁo‘?‘gr ISERISTR S5 RRHeRS,
Delusional bisditded (2900643i}ivkn alliditeg dmeosubiype sfEetomanthRypeditarasediase Typditidealous Type,
Persecutory Type ' I . U ifi . Bri chotic Disorder
(205.8), Sha e e e B 1 R e T e o

(including tREeSUbg pesddipcpetsdisleyvdrtenringdiassiisadas)coigusiRirenaste ced PRjistiesc
gisorﬁler_ (igql@rdéagcﬁ[\flmewbmg&wm, %}J@mgg,(Bgaiﬁﬂéﬁaﬂﬂtwéthrh@iw%m(%3-82)) f and |
sychotic Djsorder. No ise Specifi .9). ognitive, impairment including for example
the woatmen SRR OB B R At SRR DBt P ToBAMA cisorcers
memory (i.€!@heitfdry disorders, amnesia, amnesic disorders, transient global amnesia syndrome and
age-associated memory impairment) and language function; as well as cognitive impairment 30as a
result of stroke, Alzheimer's disease, Huntington's disease, Pick disease, Aids- related dementia or

other deme Rt ¥HRYS QRAIgENRIMATIRE RRTEARE SEHSILdrBR T4 RS rBIaRAH ERRd
demenfia, gRd51eMeDisargasceiatypto(2dret(l)efetatoato/Eypis (2881203 Lidhdiffecentbielial wteophy and

amyotropic ja4arahseieIeaisipier, BeusyBeRyPacHic cARGITiORR Biabmay sgksg cognitive decline such
as delirium or depression 35(pseudodementia states?]trauma, head trauma, age related cognitive
decline, stroidizoaffective Disorder (295.70) (including the subtypes Bipolar Type and Depressive

Type); Delusional Disorder (297.1) (including the subtypes Erotomanic Type, Grandiose
Type, Jealous Type, Persecutory Type, Somatic Type, Mixed Type and Unspecified

20  Type); Brief Psychotic Disorder (298.8); Shared Psychotic Disorder (297.3); Psychotic
Disorder due to a General Medical Condition (including the subtypes with Delusions and
with Hallucinations); Substance-Induced Psychotic Disorder (including the subtypes with
Delusions (293.81) and with Hallucinations (293.82)); and Psychotic Disorder Not
Otherwise Specified (298.9).

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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neurodegeneration, drug-induced states, neurotoxic agents, mild cognitive impairment, age related
cognitive impairment, autism related cognitive impairment, Down's syndrome, cognitive deficit related
to other diseases such as schizophrenia, bipolar disorder, depression and other psychiatric disorders,
and post-electroconvulsive treatment related cognitive disorders; and dyskinetic disorders such as
Parkinson'sadis eglats desynileptiion Rnaiseehpaskinsenisntognitvaneipeaicyskinbsias'sHindemriession and
mood disorders (o Sxample Reptessive bisades (neuding Major Berrgssive, Episgde, Manic
Episode, Mix pisode andal—?ypomanlc plsodsef; E)epresswe Isor érspancluglngei\/lajor Depressive
Disorder, DYSHi§psieDIs0rade( 3502 oDRkssIsless @mi ot eedocanetzive tssdneia¢iad); Bipolar

vt et e
with Hypomanic Episodes .89), othymic Disorder .13) and Bipolar Disorder Not
Otherwise %&‘ﬁi&?@%&é@ﬁ%ﬁﬁéﬁiﬁﬂ% %8?88%8(including Mood Disorder due to a General

Medical Condition (293.83) which includes the subtypes With Depressive Features, With 15Major

Depressivefike doRiggri s mMYRNIGbRAI RS BRIMMETDYIresk Re YIS e SHRSIRIGS ed Mood

Disorder (including the subtypes With Depressive Features, With Manic Features and With Mixed

Features); &ifPIOSOEEREARS MapEhRRRie ¥pedfnisesse208) sermaikirPaioiders for example
Social Anxi&gpissikdeDjdoadiesAttaldirgdzphDbiaeBevecIRisarere D ystjoyajhDisior d¥iti30 4istory of
Panic Risor, . ifi 1a {30 (] i . i . . ral
Enviro@menﬂtgﬁ}%gé%ﬁgalﬁ%gqﬁgﬁé}ﬁ%@%y%%??%s}?&?ai%ﬂfg?g T%@%gﬁb%?ﬁgﬁf%%%&é%e&ﬁ@%gbla
(300.23); OBseseRfe RivAIH Il SNAC IR G RESBOTSY! M3t BgRISHE \Srfais QIR YIEY (iyooreanicacute
Stress 25Dispikirie63 (208)8 S c0gtr)tEgahiA i & issndaB{30Q.8hHoAnRistr deisned ethyiaite a General
Medical Copditior B4): S tance-Induced Anxie isqrder; and Anxiety Disarder Not Otherwise
Specified (I8 007 AP SO R AN aGTIers Mot e B T SR inclucing
30Substandédedispeidedien 2L vehThanisigdesdreubiynes Wb digpsabiyeaheatureiudéihDisorders

(including SUBRIADEEHESHCALOR R BESIAVRE Withd FawRieS UPRtanae NndLcegRpEENM,

Substance-Induced Persisting Dementia, Substance-Induced Persisting Amnestic Disorder,

Substance-THATRF NS RG Hisoreeh gt i P VRIS BB SaRE M ES Y Sfduced
Anxiety Dis@¥ieVighibsteatcesinahut ¥¢its dived Bysfursstipm @bBub eaceedoic@th&tese Disorder and

HaIIucinog%gafgét{QgGPﬁ eption Disorder (Flashbacks); Alcohol-Related Disorders (including
Alcohol Dependence (303.90), 9

20  iv) Anxiety disorders for example Social Anxiety Disorder; Panic Attack; Agoraphobia,
Panic Disorder; Agoraphobia Without History of Panic Disorder (300.22); Specific Phobia
(300.29) (including the subtypes Animal Type, Natural Environment Type, Blood-Injection-
Injury Type, Situational Type and Other Type); Social Phobia (300.23); Obsessive-
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),
9



Alcohol Abuse (305.00), Alcohol Intoxication (303.00), Alcohol Withdrawal (291.81), Alcohol
Intoxication Delirium, Alcohol Withdrawal Delirium, Alcohol-Induced Persisting Dementia,
Alcohol-Induced Persisting Amnestic Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-Induced
Mood Disorder, Alcohol-Induced Anxiety Disorder, Alcohol- 5Induced Sexual Dysfunction,
Alcohol-Indpeeth &laBpsPigusie0 prdcAtep nbkeldted SUsule ANoh&) tvethaiawsSipeeilied) (291.9));
Amphetami r Amphetamine-Like)-Related Disqrder r example, Amphetamine Dependence
(304,10, AR L S R R B o aElee
Withdrawal P2gre0ya mvsthelntlHeeth sidiation Averestin DAgapsiestdepiohhelicead Psyehetic Disorder,
iOAn;] pheta_mga;eddmsmgc%%&ﬂmD&kimsa, ﬁ%a&w&amn?u‘i@@éﬁ?ﬁgf@w BiDi_si%be,r,Alcohol-
mphetaminpe-Induce ua unction, etgmijne-Induc e isorder an
Amphetami T e e AP D ST S e B 85 AR SO BIAIEl Sfborders
(including O@iﬁelide".le@cta@imiS@SEQﬂf)e@@%i.ﬁéﬁlﬁdl[&wamwBMMMféik@}-Iﬁdatmd Sleep
Disorder ang CoaisindR elaieRiD ARSI N tiesuse R sifiedo) ke Sl Al Related

Disorders (including annabis.DeE]enden.ce 304.30?, Cannabis Abuse (305.20 9Cannabis Intoxication
(292.89), Chillrafiie: MERERBINDKIAYRRteR Rlnamrbgeaieadliteiayriés " Pnabis-induced
Anxiety DisArdphetanhiCahtakisfRel delrbisopdeshdzintbendise Gpepihet P2&a&)gr, Cocaine-Related

Disorders (RAIBHIRGGoHRE RARRISERGE (304 20 Conaine Ase (RRAAPh Cagane Imoxcation

(292.89), 20Cocaine Withdrawal (292.0), Cocaine Intoxication rium, Cocaine-Induced Psychotic

Disorder, COE¥ReaAttRded dersfenrtianefmatemineiety endsrger Biserlaeandduced
Sexual Dyspungtionntias®satbiiDrefiolaes DiserdrieBskEnsairoRplesibisorigaiyet Otherwise

Specified (292.9)); Hallucinogen-Related Disorders, (i di allucinogen Dependence (304.50),
Fallucinogal LS (BOE 000 TR o e S A (05 U6 R L ADeN Do g
Perception Siésider (RuesidoRlers) PEordgo pnd dheitais Be aiedxiiatwie D e it Sivraiféad Induced

Psychgiic Disgydsy, tialhpirogentioeRideqmilisprgelafiribicinegsindged A spsiety Disorder and
Hallucinogen-Related Disorder Not Otherwise Sgemfl_ed 292.9§31; Inhalant-Related Disorders (including

Inhalant DefsBRERMNES P53, 6YY fiHali b8! .%),E?r?ﬁaf? tFRIREGCAIAEI82.88) i Ralant

Intoxication@elabis:| b atahPdpchuaedFensisti tpDerhisning y bedadenteliyddised! Ersydh Qeniabarder,

inhalant-Inded Mo Bis I RRAIRE SR Aisy DisaiEenALBABAIRE piaR T er Not

Otherwise Specified (292.9)); Nicotine-Related Disorders’(including Nicotine Dependence (305.1),
Nicotine WitrRfialifaPerendsnasd Bt ditheSiRerne £ \Bissr r@&ﬁ&ﬂ%@iﬁ%@@ﬁ@éﬁ%ﬂ@%@@&);
350piid-RetpserOismnders4inebzin)g@pinid Depenstpnob M) Copieith AeseP@ebdr), Opioid
IntoxiCationd%%?dgg)cg)(%i%ig_I\A\QH‘&%W%(I)&ZB%OQ ero,%(c))ic%ilrpég)r(li&%ieodﬁ' ADn(>%|jért|3L/J B‘lSorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9)); Hallucinogen-Related Disorders (including
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
25 Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
Hallucinogen Intoxication Delirium, Hallucinogen-Induced Psychotic Disorder,
Hallucinogen-Induced Mood Disorder, Hallucinogen-Induced Anxiety Disorder and
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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Opioid-Induced Psychotic Disorder, Opioid-Induced Mood Disorder, Opioid-Induced Sexual
Dysfunction, Opioid-Induced Sleep Disorder and Opioid-Related Disorder Not Otherwise Specified
(292.9)); Phencyclidine (or Phencyclidine-Like)-Related Disorders (including Phencyclidine
Dependence (304.60), Phencyclidine Abuse (305.90), 5Phencyclidine Intoxication (292.89),
PhencyclidiopibidoxigatenHaginionn, Dréwea ey adgioe-liteadvidsyahistiedis 0isleid-Induced
Phencyclidige-Induced Mood Disorder, Phencyclidine-Induced Anxiety Disprder an
Phencycid SR D T S e S e PR R Bt Ny,
Anxiolytic-Relagedigsisorerifis ditidding Fhenarciding midthensyalidinehiiceb Betated Riso(des. 10),
éegdzatgiv)e' ng@iﬁgq:stﬁﬂéwwiﬁf@é§@naeﬁ%eig%w.6§|ﬁ%¢é@ybéw%@;iﬁu§§ fepédyiic 'Xtoxiclat?on
.89), ative, Hypnotic, or Anxiolyti raw .0), Segative .k fic, or Anxiolytic
noxicion DB R SR SO ARSI R A e LK RS 5a B Bt o
AnxioI_yticPGndm&mﬁsmem@,i@edﬁti%eﬂ@plidj!ﬁe-!,nOUMMqaitDi%erdmtilﬁ’@mstmDisorder,
Sedative-, IyRRaiCArQlAY PO BRY e RS ¥RBALCRISRE i SRARNR O URAIRKCS pBkified

15Anxiolytic-Induced Modd Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety Disorder
Sedative-, B8t SBIRAVROMIRME P BERl AP TRRRIRR fFr R HRAI g SRR Sr
Anxiolytic-Imtipoed S eeinklisgtid Eoped ddadat{8e4, Hypbediatyer Ayprioliviior RejddddAsoder Not
Otheryyise ified 9)); P S v isQrderd i pendence
(204 35 TG q?%%%ﬁn%ﬁéi%%éﬁ%ﬁ%ﬁ‘%’%ﬁ?&%&%?'ed?s{?%%%%?%é'fa%% AOHE Soroids
Nitrate Inhaféris!difdVNihdiawalrie) 0P sslatys dizuraelis. for Axsdatgie Ipimisalienckplibidbrders such as
Dyssomnias éstiuging ponanyr narispie BefaflyaPosnanm-ymersemniny@otidd brivascoiarsy (347),
Breathing-Related Sleep Disorders (780. Circadiap Rhythm Sleep.Disprder (307¢.45) and
>5yssomie Kol e rR s S AR (oA sty Sk TR LleHeE HpS s
(including NigHatitee Bysoalisr.(@0ADyBldagured s pikolid &gy SeEibepwalking i Disorder
(307.46) ang ReIAESIABIRAOVRIRENISas PesHiRdL30% dokicSIseRrRisyarRealggkgrAnother

Mental Disarder (including Insomnia Related to Another Mental Disorder (307.42) and Hypersomnia

Related to KIS MRTRLY HiddvaRptisn (30X cSriisesl g DYE o diete r&da VR dical Condition:
and SubstaHgpriottidcedABbdelytidisutuerd iBielepl Diy drue s abdyPedalinss nthyanbiipe ,drioeisgtichia Type,

Parasomnigg Ipeand MiPR JOBRLrwise ‘é!Bé%ﬁi%ﬁgtéﬁﬁ%ﬁ?ﬁ%EHEBM-‘P{%H%&B@’&E&@W-1)
(including the subtypes Restricting 35Type and Blnge-E?&;rg/ urging Tyge); Bulimia Nervosa (307.51)

(including thELUHRHES KUY TS PerRGe RSEIdRARY T UK RS REPEIAMGE Disorder:;
BingeZJBatingdRifar @eso afnlsE mridngiidisarddio NS @ibidsvigier £ip eaifikth(Sar BRjtrous/DxiAglism Spectrum
Disorders including Autistic Disorder (299.00), Asperger's Disorder, 5Rett's Disorder, Childhood

Disintegrative Disorder and Pervasive Developmental Disorder Not Otherwise Specified.
vi) Sleep disorders for example primary sleep disorders such as Dyssomnias (including

Primary Insomnia (307.42), Primary Hypersomnia (307.44), Narcolepsy (347), Breathing-
Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder (307.45) and

25 Dyssomnia Not Otherwise Specified (307.47)); primary sleep disorders such as
Parasomnias (including Nightmare Disorder (307.47), Sleep Terror Disorder (307.46),
Sleepwalking Disorder (307.46) and Parasomnia Not Otherwise Specified (307.47));
Sleep Disorders Related to Another Mental Disorder (including Insomnia Related to
Another Mental Disorder (307.42) and Hypersomnia Related to Another Mental Disorder

30 (307.44)); Sleep Disorder Due to a General Medical Condition; and Substance-Induced
Sleep Disorder (including the subtypes Insomnia Type, Hypersomnia Type, Parasomnia

Type and Mixed Type).

vii) Eating disorders such as Anorexia Nervosa (307.1) (including the subtypes Restricting

35 Type and Binge-Eating/Purging Type); Bulimia Nervosa (307.51) (including the subtypes
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ix) Attention-Deficit /Hyperactivity Disorder (including the subtypes Attention-Deficit /Hyperactivity
Disorder Combined Type (314.01), Attention-Deficit/Hyperactivity Disorder 10Predominantly
Inattentive Type (314.00), Attention-Deficit/Hyperactivity Disorder Hyperactive-Impulse Type (314.01)
and Attention-Deficit/Hyperactivity Disorder Not Otherwise Specified (314.9)); Hyperkinetic Disorder;

Disruptive Bahgw@uy&wdw&we@r&ﬁ@p@ﬁl@bé@ig@@@ﬁmﬁn&waiEgthh@ Bigbrpe Bty Eaaagonset

type (321.8 Iesc t T 2)a é ﬁ% et (312.89), Oppositional Defiant
Disorder 15 1:5 and |nsnr ?)%\S/%Iy ehac\)gflc%))uﬁr1 s'gﬁdePek?F t P se Specified; and Tic Disorders

such as Tourette's Dlsorder (307.23). x) Personality Disorders |nclud|ng the subtypes Paranoid

(P?gfozn?'it%ﬁ?ﬂﬁﬂgﬁ@h@%&%rﬁ@l&ﬁ%%ﬂ&%ﬂﬂ%@%@@@?fs@%ﬁ@%ﬁ@lif&ﬁb!@@%?@@%gfdig Disorder
ISOCla soraer raer erso | SOr
oo, P R R T e BTG R A e s D e B A el

Personality it OrtleryBe1S8Ryifledpendent Personality Disorder (301.6), Obsesswe Compulswe

Personality Disorder (301.4) and Personality Disorder Not Otherwise Specified (301.9). 25 xi) Sexual
dysfunctions such as Sexual Desire Disorders (including Hypoactive Sexual Desire Disorder (302.71)

and Sexual AVATENiPDIRTEL 0o a8yt BisRIPaFdIRCH Ui YRR RSN RGeSt xual Arousal
Disorder (3myisaba@ndtwllleolﬁiecﬁienﬁhmtd@y;ﬁamzmzn ) Ohttaatitio-Disitsitiehgo6raditidindserdate

Orgasipic DisoRAes 306y {rardk K‘?e%é TP RAEARH I Qré’éf?v']? g igculation
o‘ g@D zfeunla (5302 Z§ c?

(302.75)); sexual pain disorder (Inclu Vaginismus (306.51)); Sexual

Dysfunctior Mef@thedwieuiss ﬁé(ﬁ@‘b@g@%&%ﬂm&@@ﬂ@%@@@%‘%&@%ﬁ%ﬁ@ 4), Fetishism

(302.81), Frotteurise $3021RQ) (PadmphHipéaaret) @em@rwtagmﬁmm@r%%ab ChssrdatsSadism
(302.84), Transve t|c E tlshs 3 oye ism (30 herwise
Specified (3362 38 enl:gg?rlé lft%%so% eF}s ﬁéfﬁ%lnzhéjgﬁé Olrclzlsentl}/ye #s%%t? %!nf&en (302.6)
and GendeQ@ﬂ'ﬂitﬁyﬂb|%T&§QD@A@@I@%I@@¢W§@DA@I@M§(Z@BQpp@ﬁ@@@k@&Iﬂ%&@efdﬂbt Otherwise

Specifigd (3(@23931) antNSSOpIRR UKL AbtheisYRIEI N RS AR el dmdpatinariotagynstion,

mflammaton%/ ain rheu[[nat0|d arthrltls and sepsis. In one embodiment, the patient is a human. The
term "treatriBAaR IS BropisorEeis{ A& this is appropriate for the relevant condition(s). 10Thus in
one aspect, the present invention provides a compound of formula (1) as hereinbefore described or a

salt thereof{ypg&%ﬁaﬁi@ @Egm@@%mding the subtypes Paranoid Personality Disorder (301.0),
Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder (301,22),

20  Antisocial Personality Disorder (301.7), Borderline Personality Disorder (301,83),
Histrionic Personality Disorder (301.50), Narcissistic Personality Disorder (301,81),
Avoidant Personality Disorder (301.82), Dependent Personality Disorder (301.6),
Obsessive-Compulsive Personality Disorder (301.4) and Personality 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

12



In one aspect, the present invention provides a compound of formula (I) as hereinbefore described or
a salt thereof for use in treating a disease which is associated with a 15reduction in function of a7
nicotinic acetyl choline receptor. In one aspect, the present invention provides a compound of formula
(I) as hereinbefore described or a salt thereof for use in treating a disease which benefits from positive

allosteric mpghaiépmatihere (B@Bl)l%acleéyidﬁmﬁéﬁtit?@%@dwﬂﬁ Incons @sneel; AwIpresent invention
provides a %gﬁ%@yg%&ae rm%IlaDq%) gep forqscé crlb]ee dgéﬁzsg}lt thereof for use as a positive

allosteric m 7 RiCOTNIC Ace yI c nere ep or other aspect, the invention
provides a compound of formula (l) as herelnbefore described or a salt thereof for use in the treatment

of a psychotigig@igeiintk AnengberidIe e B JNLANIOR PERVIHER T FRAARBHNAMRINIEIIR (1) as
hereln%efore desarlbed or It there fPf for use in the treatment of schizophrenia. In one embodiment,

the inv8ntioh? f:ﬂ”oR/ 8%@%%%8?%’6 IHsPBP PR A () as hereinbefore described or a salt thereof 30for use

in the treatment of anxiety or depression. The invention also provides a compound of formula (I) as

hereinbeforg, dRsciRegAha-BalldhRIRef QT seaiherEaatmepL AHEIUNIHYR JOPBITDGIRS The

invention also provides a compound of formula il) as hereinbefore described or a salt thereof for use in
the treatmeW{‘S'l"eA:‘Eﬁé“T‘rﬁBPE?BF@%é%" 08 rRiexABHTPAURBER) the invention provides the use of a

compound of formula (I) as hereinbefore described or a salt thereof in the manufacture of a

medicqentiQiealiogadiseass wLish iRveRRBRIBISAMI LA dedhuchian ndungtion aLar icotinc acety

choline receptor. In anot er aspe e Invention provides the use of a compoun formula (1) as
hereinbefordeaiBbalnsa SpserdartRpresi thBTeohig R AsTa BledisRaeREAment for use in treating a

disease which benefits from positive allosteric modulation of the a7 nicotinic acetyl choline receptor. In

another asqect the |nv?n[hon rowges the use of. 3.0 Cpound of fqr}m I)@ relnb[()af]ore described
os

or a salt thereo'? In ﬁﬁ)e Manuf)actsure 0] Vaer}n%n |F():rz:§)r\rl1'en% or?ﬁné)pos lve a EU?GRIOH o?the ar

nicotinic acdgcacisiiner reselptberadifoansttietrastiegta tscpsewid §@gslsiaded witd af a compound of
formulg (1) asdiRtRnbefaretRRsaibericiinisaltdnf @Riiny the dprpufacture of a medicament for use in

the treatment of a psychotic disorder. In another aspect, the invention provides the
In one aspect, the present invention provides a compound of formula (1) as hereinbefore
described or a salt thereof for use in treating a disease which benefits from positive
allosteric modulation of the a7 nicotinic acetyl choline receptor.
20
In one aspect, the present invention provides a compound of formula (1) as hereinbefore
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
medicament for use in the treatment of schizophrenia. In another 20aspect, 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 use in the treatment of anxiety or depression. In another aspect, the invention
provides thénusebia mooumimfémmu!ﬁdlbd@s &@weiob@wm;dﬁmri@redrﬁmawtaﬁﬁereof in the
manufacturﬁ of ag ﬁdlcgmentf use |r‘tt e tre ﬁgt of ¢ tlve | Taoalr ent another aspect, the

d ore descr, or a sa he{? anu ure (o)
Invention provides the use 0 a compoun ormu ereinbe eSCI‘I e OI’ a salt thereof in

the manufatiggéngfaadifeaseamiit baSmeied m@taeraﬂﬁ@mrbmm@ﬁ@fsxa|@@a§@plﬁ0@mbther aspect,
the inventioghgliguiggspisnethod of treating a disease which is associated with a reduction in function
of a7 njcotinic acetyl choline receptor, which comprises administering to a human in need thereof an
effective amount of a compound 35of formula (I) as hereinbefore described or a salt thereof. In one
aspect, the Ipresetheimsepstbiigrdwdeticn prethdes difierasei o aciveasedwfithrbealadfitssrom positive

allosteric magulatig,Rf S aibAICHINICRGRLVEhANIRG FRssRIR ISR RammRrRRS pMInistering to a

human in need thereof an effective amount of a compound of formula (I) as hereinbefore described or
a salt theredfq Wd?@%@&'%%%@hﬂ?ﬂ@ﬁﬁéﬁ?'ﬁr%ﬁ%@ SpgeisomerHRIgeStithe Sifosteric
modulation mit ttieia dcetyd tihidise edgbptwline receptor, which comprises administering to a human an
effectL}/@ amount of a compound of formula (I) as hereinbefore described or a salt thereof. In another
aspect, the invention provides a method for use in treating a psychotic disorder, which comprises

administeritt 3B ANS0RRASH H@e‘@‘tﬂ%ﬁ‘@@%@ﬁééﬂ@é’%@?%ﬁ%ﬁﬁﬁ%@'diﬁfﬂ}r@ﬁjIa () as

hereinbeforregineehnd sstsadttberesdit tdreenia ansbeshutasiuidefinveadiearpsavides a method for
treating SChtIZO hrenia, (Fh com r| %s adm]nls I’Il}% 0.a hum r}mﬂlneed th?reof an effective amount

t
Ive a os ric modula iCatety rec
of a compound ofsi‘ormu as hereinbefore c?escr (5 or 853N (Rerdot TR Bne embodiment, the

invention provides a method for treating anxiety or depression, 20which comprises administering to a

humangn ngegdrbpEacipaeliRetiNgeAMBLRRIR SoBRREN Stiarmuilad Yrasheiginpalore described or

a salt thereof.  The invention also rgrowdes a method for treatlng cognltlvfe3 %E%H]rment which

comprises Q6MIARGIIRGES LML FPH R SREIR Bem ARGl ha ReY [%und of formula
25(1) as hermabefkhmtt@mebédf@r s getibtivatsofdéhel mvesttienaaisecprin deseatioretitoddes theating

Alzheimer's disgase i aamRiisemanmiiReingio8 fumakindeethihrisaban gilective amount of
a compound of formula’(l) as hereinbefore described or a salt thereof.
manufacture of a medicament for use in the treatment of schlzophrenla In another

20  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 use in the treatment of

anxiety or depression.

In another aspect, the invention provides the use of a compound of formula (1) as
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.

14



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 35route of administration chosen. In an

embodiment, the depecis indIpisiEer et aitis adyidis anmenaadie renin ghedissagedsical is in the range
of about 0.1 ma/kg to about.500 kg 15 hody weight day..In a further embdodiment, the dosage
evel 1 in 1 R B B R A e e e e o poundis o
formula (1) atctheampiisetreaviistenngl&d dbustaaBla esddbaibai ancrfesiiverrawienrtaitd/es, such as

typical and gyiieahardipsabrticsaseadistriptis eiss ibidenrassmntprapgiolytics, drugs for
extrapyramidal side effects and cognitive enhancers to provide improved treatment of psychotic

disorders. The combination therapies of the invention are, for example, administered adjunctively. By
10adjunctivin admasisacttithe israseahinven totarmiidessaometraddiopihg positivesatisteriof each of the

componentg,in ey HeaPaaleROERGCaiF cRBIReSIRR Qfoﬂf}}ﬂg% a@ﬂiﬁﬁi@?@ﬂﬁzﬁ 8fa

therapeutic administration of two or mare therapeutic agents is referred to generally by those skilled in
the art and RERAR 38 GG F RIS ERMRAHM S Seie 7 8 Q%B%HB\R/??%@ qaecohah&Fsheutic
administratisait thageand all treatment regimes in 15which a patient receives separate but coterminous
or ove]rd)apping therapeutic administration of the compounds of formula (1) or a salt thereof and at least
one antipsychotic agent, a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal
side effects'BPAABYNAPRSEnthgBrerdin ATl BFaJEs B fenesiRt didEiR@ARSYCRihe embodiment

of adjunctiveisbrianaulichashmipristatiamasstinntyiRes harainn deaatieridsdy Ritadty stakitigat on a
therapeutic dmipielialion PF.oRe R (7 2558l dBSBMRRIEALR o0 RETiggpl fme and then receives
administration ot ariother

15 In one embodiment, the invention provides a method for treating schizophrenia, which
comprises administering to a human in need thereof an effective amount of a compound

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

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



component. The compounds of formula (I) or a salt thereof may be administered as adjunctive
therapeutic treatment to patients who are receiving administration of at least one antipsychotic agent,
a mood stabiliser, an antidepressant, an anxiolytic, a drug for 25extrapyramidal side effects or a
cognitive enhancer, but the scope of the invention also includes the adjunctive therapeutic
administratiesugivasidpapepaayamipveinetierapesdiracmo otk stahiligeievanianideprassast abo@nxiolytic, a
drug for ext ramidal side. effects or g cqanitive enhancer to patients who are receivin
adrr%’inistratit(’))f?'r}P}é}gcﬁcr(n1 ch?z"r? Ec,e]o or % :b 8?%?"’3'%%&%%& SOpThe combination therapigs of the
invention may also be administered simultaneously. By simultaneous administration is meant a

treatment regignewpetiats berdRdivis uabaamranaNs P My RtEa0RIBR fei kR bhEIRAorm of a
single pharmgceuytical %om osition otr d%lce %?m}%risiné;#)r conta%inin b%tp n|1 onents, or as
separate 358 SitfSHEOr e0icES B4 8 Ebi 'i%ad @ﬁ?ﬂ%'ggrﬁb% entd atfiinistered
simultaneo@sitid Guesseotnbanatityicafdthgséparsrepndividizhstmneffentsrasdamogmiivitaneous
combination,fAgy ResREPNIgGHd iR e h AEAtRR S diAdfukidgraspect therefore, the invention

provides a method of treatment of a psychotic 5disordér by adjunctive therapeutic administration of a
compound of formula (I) or a salt thereof to a patient receiving therapeutic administration of at least
one antipsyTheticragizatidn thdrapies afshedhvireionveratidor pravighes thinirdstekd adjuimaively.dyormula
(1) or g salt the ' . t I r adj ' r L] inistration for
the regmera oo Ny o I e e LG ﬁ?&%ﬁfﬁﬁmﬁ@?ﬁ%@%@?ﬁﬁ jeast one
antipsychotf HigetMPREGRFSALIBA Terfthet $revidiesPh ARG TOBRABILCTS B e¥lRIhdr@isf for use

for adjunctivegihry apeigiapeiiminigtationdiasiioe tweasmesteaharapyaho igshsordriféiradoatient receiving
therapeutic adminislistion.of atieast ne anupsychotic adept, I3in g uriher,aspsl e yeption
provides a Sethicd ot freatment of a psyc%ot?c disorder By dHJuncﬁve%eorapeu IC administration of at

least one alftipiopdtistionareaddoon ihetiepe wbealimpistiatiope ity and idlisteaimeifragioempvund of
formulg (1) QiricRalijheirtletBivlstiRi aRRARc S NMBNESR ArOVIBH B eIeRAftrt least one

antipsychotic a%%nt in the manufacture of a medicament for adjunctive therapeutic administration for

the treatmeRtPBUFERR0 G SR RIS & fmue A¥idg the Rl e A4IRa%ERRion of a compound
of formula (8ntipsysiadtithegeof, 3 heou/statidisdyrénaarpicepckss atlecastoxiel witipsyciydoe agent for

adjunctive therapauli6 ATINIIRIANIDS 1B RATBRAL Bl ARERAHAALSQIES: i ApRlRgHeceiving

therapeutic administration of a compound of formula (I) or a salt thereof. 25In a further aspect, the
invention prBVRIES™ ifeeReFEORdianeRf GORReh iR ansBig@dministration as described

20 herein, a patient is typically stabilised on a therapeutic administration of one or more of
the components for a period of time and then receives administration of another
component. The compounds of formula (l) or a salt thereof may be administered as
adjunctive therapeutic treatment to patients who are receiving administration of at least
one antipsychotic agent, a mood stabiliser, an antidepressant, an anxiolytic, a drug for

25  extrapyramidal side effects or a cognitive enhancer, but the scope of the invention also
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

16



by simultaneous therapeutic administration of a compound of formula (1) 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 (l) or a salt thereof and at least one antipsychotic agent in the
manufacture of a medicament for simultaneous therapeutic 30administration in the treatment of a

psychotic diseigemnddislinghosofibineticievitias Haparatohdiveamaposigsicarmseda () or a salt

thereof in the mﬁmufacture fa rpedicament for.ai ult%r]wepus th]er E‘L%tiC dministration with at least
. SIﬁnL{ aneous co nation maﬁ/ b? BI‘OVI elnq | (_? orm o q_ I-Ol-parts. .
one antipsychotic agent in the treatment of a psychotic disorder. Ee invention further provides a

compound of formula (1) or a salt thereof for use for simultaneous therapeutic administration with at

Iﬁast onefSWQtfnﬁM@haﬁﬁe@g&ﬁm@ Meaﬁwﬁbﬁf@&?@%@éﬂm@%@mn@wg_QyE;rlréher provides
the use of at.least one antipsychotic agent In the manufacfure of a medicamen I simultaneous
e e AR F 5 Al

therap&utic SXfHTfIstaf vl é@ﬁ&%ﬂBﬁ%ﬁiﬁ’?l?o? ST & ?H”EH[S’ e8iA&Alof a
psychotic diberdefridra pétiethiercesivic thkeapadictmiminshidienaokatdéashapdantiseyichtiie treatment of a

Spsychotic dizarder SREFEGaH #iARSRARIC T GARPHEINEAF BB Rf SpraRHiadl) phasalt

thereof and one or more further dosage forms each comprising an antipsychotic agent for .
simultaneo§& tHBPERI IR & SIRAREASIHEN O/ Srrstitemesh &t aHENPE- SRR ROt 8B ARIERERD of
treatment ofaa pewmﬁmdtaﬁrd%mhmﬂadjmmbwampﬁemmmm_ admimpmanmh of the
preseng '”V%F‘H?féé‘étaoﬁ’@gﬂﬁ(%g&% 'QS&W%%%H&&QWW@%FO% AR 895‘@%?%%%‘“9‘1 from

the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal

side effects(brf & TBGERCOERRYAREP edivnativrinerappticiateinRiels riadesimenisd 8f a

compound pkyBRdBCSRBEIBYRNEIPAtIBrNe taRmyactuspaitia sapdlinamenhfor adgasetve therapeutic
administration[ifor the treatm?nt of a psychotic disorder in a patient receiving therapeutic administration

of an activealrﬁgor%ré%ttlcsggee&éd from the group consisting of: a mood stabiliser, an antidepressant, an

anxiolytic, a drug for extrapyramidal side effects and a cognitive 20enhancer.
15  In afurther aspect, the invention provides a method of treatment of a psychotic disorder

by adjunctive therapeutic administration of at least one antipsychotic agent to a patient
receiving therapeutic administration of a compound of formula (l) or a salt thereof. In a
further aspect, the invention provides the use of at least one antipsychotic agent in the
manufacture of a medicament for adjunctive therapeutic administration for the treatment

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

17



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 25mood stabiliser, an antidepressant,
an anxiolytic, a drug for extrapyramidal side effects and a cognitive enhancer. The invention further
provides théorseraftarcemptignsbeliticeapraaritativrenitara fesripedind atiormativg ithsragaltic

administratiﬁ)]n for, the[ treatment Qf{:a\ S cq]o ic disorder in a patient 30receiving therapeutic
.. ] ere]pfln he.tffeatment o %Dg C %)I ISOr ﬁr. o -
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. Ina

further aspegts terByasgen, RFRVies fomBibRdef rrpisnenkets DS¥Ghatis wisardait 3bRY adjunctive

therapeutic adminjstration of an active in ,r(;,fi nt selected from.the grou cons'stl', of: a mood
stabilisgr, 2R XSG LR CRTBHRIOR BT SPieFo I BRFRRHANGA SHPRHEL SR S fhive
enhancer t@aghtiencoaeail g thiorape ditidhed tdsEgeatioms Eacbaroppuinth @ Bthanpipsgeholiavention. In a

further aspegfs tne YRIIGRN RV IHES g tssRliARRRe ingredient selected from Sthe group

consisting of’ a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects
and a cognitive enhancer in the manufacture of a medicament for adjunctive therapeutic administration
for the treatimanbivica gapaiiotie tisontien iprovjpiisen retben iofig rdutnagre i aanuindsic aticor defrdy

compaynd gy W?cﬁ&S?ﬁQFd?gﬁﬁEiQ&n' Ohg davaHian Akea R %Yifﬁ(?sp%‘ée%?‘?nﬁ?é%ﬁ‘ig‘ﬁ%ﬁpie”t

selected from'the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for

extrapyraml85e¥ine BresepsditrdrbusigienahrmastieingiiiRii ceteerbisemdRigittiBtration for the

treatment of ghpRYiegBfcHinesdadtanifspatieNanegeprigdnerapankiolgaeninisiigieon of a compound of the
present invenpon. 15 Ig :f\furth atfspecé, the inventioqegrovides a method of treatment of a psychotic
eX a ncer

. rapyrami de efiects and a.cognitive en : . o
disorder by SMUNARCOLUS ?herapeu CRdRiRSrate or A compound of the present invention in

combination with an active ingredient selected from the group consisting of: a mood stabiliser, an
antideyesang ramnarsiPgie tRBias e xHRRYEa g akside £HHsalHaRd & the present invention

in the manufacture of a medicament for 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 mood stabiliser, an
antidepressant, an anxiolytic, a drug for extrapyramidal side effects and a cognitive

20  enhancer.

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



20cognitive 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 25cognitive enhancer in the
manufacture of a medicament for simultaneous therapeutic administration in the treatment of a

psychotic disargeyrahigdnsiastisiedty ther puagaiasdhkenmael @ eqmbwnatierniy cosrgmssinid of the

present mvgr(]%cl)rr]llfe%paqi grpoqcaltl%g rﬁn%([:fen%J%?Eﬁc,eellgrgts%% tffr%% e & group consisting of: a_r_nood 30stabiliser,
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

provildes th%ﬁmﬁﬁ@r%@mﬁuﬂe mwm&r%ya&vsﬁ@tm i&%ﬁ&%@ﬂgf@:ﬂ&%ﬁﬁ@iﬁmﬂmment for
simultapeouys therapeutic. adminjstration wjth an active ingredient selected from the group consisting
B0 U 7 RAGSn AR Andar Lt

of: a mBod MSSHRE SRS RSERr STt SUNRILRRIR GRS W BRI MATiAS Y effects and a
cognitive ersxtrapgramitie sidaeffectsanal psyagriticcdisbederr Ththinvemtifac furehdrapredidestitd use of a

compound gfthe preSRNHENGRIAR SermsinuliBReausdhRraRRUCAITIDsisationsyiiR.an active

ingredient selected from the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a
drug for extPAHGPARTERY BRI EFRRALISRIRIBEYRIR AifhetBEBP R Y heRMREFIIREPEORNotic disorder.

10The invention further provides a compound of the present invention for use for simultaneous

therapgutic-admini | ith an,active ingredi | . [Sfi f. a mood
stabil%%ér, an adpuéﬁgﬁéﬁ,%@%ﬁ{ﬁi@%g}%% éﬁgﬁg%ﬁgmjé%%ggﬁ%ﬁﬁéa%@gf cognitive
enhancer irff8Rg! s8Rl ABPRAREgRIBEE arsaridprressant, an anxiolytic, a drug for

extrapyramidal side effects and a cognitive enhancer for adjunctive therapeutic
administration for the treatment of a psychotic disorder in a patient receiving therapeutic
administration of a compound of the present invention.

15
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 from the group consisting of:
a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyramidal side effects and a
cognitive enhancer in the manufacture of a medicament for simultaneous therapeutic administration
with a compound of the present invention in 20the treatment of a psychotic disorder. The invention

further provise i Userobdor axtive yrgrediesidealaetes ram the givgkenasisiingtoé eeatanht

stabiliser, an antide%?%s(ﬁg\t,r an anxiolytic, a drug for extrapyramidal side effects and a cognitive

enhancer for SimuUltaneous %e?apeutlc 25administration 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 treatg%?%@frﬁx&%ﬂﬁliﬂm@ﬁ&%é%@ﬁﬁ’ﬂ%‘@f% ﬁb}éﬁﬁ&ﬁﬁgsfﬁﬂ%wﬁmgmwpoung_of the
presen Invention and one or more further gosa orms. eacn Ccor. I1SIN n active ingredient
Selectet! ronTHIPROND LSFRRGHNG B9 AR AR AR 1 S RSB R oL MO ST E g for
extrapyramixteissstiegedfeatgrand siakigeiti v entidep@sfantiatuitaxielytis, thdrapdotic administration.
35Exampleg,af-AptinakeiQtieddsdhabmashsvecdhhin dapiRteeanidnNeERtignipelusybut are not

limited to: sodium channel blockers; mixed 5HT/dopamine receptor antagonists; 20 mGIuR5 positive
modulators 358" ftagonists; 5HT6 angatonists; nicotinic alpha-7 modulators; glycine transporter GlyT1
inhibitors; D2 partial agonist/D3 antagonist/H3 antagonists; AMPA modulators; NK3 antagonists such

as O.Safﬁeta%%ﬁﬁ{/@ﬁffﬁ%%‘é? @W@éﬂé %’g%rﬂfgﬂﬁ%%f ét F%{)%H"?n%‘?ﬁ%ﬂi?% flghgapine, risperidone,

quetiapine, Saripirazole, ziprasidone and amisulpri rophenones, such as haloperidol, pimozide,
and droperigiBy pinenesulio i Ay sieipromBAnactisiueradenheslesiediiem, FgGyerazine,

perphenazipendlsmhg 68z mee 46 Bt4pinssazinantitRpiyRetaanandbaseleapigfazine; thioxanthenes,

such as thioth{'xene an Fh'l rpr, th{xen%; thienopenzo iazepi.nqﬁ' Qibenzoc{iarzepine%' lixenzisoxazoles;
) iSXrapyramida s&r?e cts and’ g cognitive ennancer in thé. reaf[rpen OF a PSyCTotc L
dibenzothiazepines; 10imidazolidinones; benzisothiazolyl-piperazines; triazine such as lamotrigine;

dibenzoxazéigds!-such as loxapine; dihydroindolones, such as molindone; aripiprazole; and
derivagiyes thereof that have antipsychotic activity. Examples of tradenames and suppliers of selected

antipsychotic drugs that ma%/ 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 in the manufacture of a medicament
for simultaneous therapeutic administration with a compound of the present invention in

20  the treatment of a psychotic disorder.

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 (available under the tradename
CLOZARILTM, from Mylan, Zenith Goldline, UDL, Novartis); olanzapine (available under the
tradename ZYPREXATM, from Lilly ; ziprasidone (available under the tradename GEODONTM, from
Pfizer); risperidone (available under the tradename RISPERDALTM, from Janssen); quetiapine

fumarate (avdlaBie prierethetiadrna s 2065RRQUEHTVArgamnisstadeneeadsertindole (available
under the tradename SERLECTT"): amisulpride (availa under the tra; ame SOL TM, from
eyt AR i Ee b AT P B R e MRl RS SRR e

haloperidol 2iéagnoste @VEfapledwriersiekdRdagenisis ALCHGE aeeneisateTitanRataitriRivl lactate

(available uaggicEradtpdoansnesiiakitiid Moansidb TN2EUE iishiadunmasiirginéavailable under
the tradename THORAZINET", from SmJth|<I|ne_ e?chag ﬁGSK); flugherﬁl ine gg\/lallable. nder_the
tradendme PROUIXHFRIZH W%BB%%’E&H{%‘SB&H KERERANY) FevdaRd AHEACAR PHAMMSEeutical

Partners, Pasddieorerifloiphbeaciineziies soatea@oilitabienanies, tHéotrdaldna e SRIGAAIKEN
decanoate ki fiRhenazing SRanibae, @m@i@mﬁﬁaﬂ,%ﬂ@%ﬁ%@m&%éﬁf&%%&%%ﬁwphenazine

hydrochloride 30(available under the tradename PROLIXINT"); thiothixene (av_ailab]e under the
tradename RESIPRRAEPEINERHBADES NS oBHELAR hiRIPEENS A9 EARIRERII S Ger the tradename
NAVANET"hitnfthepecazinep|hod3dide nrediykdppigerazmms ixopidy: didgnttotramesinghphenothiazine

dihydrggchlorj il the tr 13 AZ| "ot ithisline Beckman;
perphgrjfazi}?éz:i gggfﬁj&{ﬁ%%ﬁg%ﬂ %%?P;%ﬁ%@%g Ig%lﬁég E%/IS?@:% Ségﬁ{egrﬁg‘;-;%r:’)erphenazine and
amitriptylinéRGAFSSRRSRE Ba SHARITE I01RRIPSH & tieidRIeNE FRAFTAY TRIDARONAFNINFENBazine
(available uagtetéhieatiadenaraer MElLh£AVB itidseasidiataitis, Roxane, HiTech, Teva, and Alpharma) ;
molindone (available under the tradename MOBAN TM, from Endo); molindone hydrochloride

(available under the tradename MOBANT"); loxapine (available under the tradename LOXITANET";
from WatsoRX¥atorlgsioétradhoankrsided avenigialsdiactne Stingeehetie drags thalmay)beind loxapine

succiq@te (@Mﬁﬂﬁl@ foHREE it RIS HATHY A TANESTI N E@B&Eﬂﬁﬁe?@_%%’%ﬁ@h_ﬁ%ﬁm@_o nT"),
perazine (TaxilanT") or melperone gEuner anTM) may be used. Other suitable antipsychotic drugs

include profESAETS 2B Wder TRE Al AHR'Y RINERY, NOartoM22r#P R ailable under
the tradenataeaVdbERRINT thedirdprartiex@rieR BXaA b keoom tidy thepnesidoranievatdReCA THy

droperidol @X@Qﬂgﬂﬁe GEODON™ _from Pfizer); risperidone (available under the tradename

RISPERDAL™ from Janssen); quetiapine fumarate (available under the tradename

20 SEROQUEL™, from AstraZeneca); sertindole (available under the tradename
SERLECT™); amisulpride (available under the tradename SOLION™, from Sanofi-
Synthelabo); haloperidol (available under the tradename HALDOL™, from Ortho-McNeil);
haloperidol decanoate (available under the tradename HALDOL decanoate™; haloperidol
lactate (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



under the tradename INAPSINET"), acetophenazine (available under the tradename TINDALT"),
prochlorperazine (available under the tradename COMPAZINET"), methotrimeprazine (available under
the tradename NOZINANT"), pipotiazine (available 15under the tradename PIPOTRILT"), iloperidone,
pimozide and flupenthixol. The antipsychotic drugs listed above by Tradename may also be available
from other stioelerad MR ARIfferemnbrirndenais) R0 RETBUIh Teas el Afdhe-dvention, suitable

antipsychotic nts inclu lanzapijpe. risperidon Ocyﬁtliﬂpi e. aripiprazole, haloperidol, clozapine,
ziprasidoner,ntgj‘\%% aht g\ﬁ%?%%%%nuer}é%% el\’%(a)g%nsatrggi Isers Whié#?nr%a)éﬁde%ejsrg ﬁr‘rl]d%ng therapy of the

present invégeeiidad psifghlenyngdstihmiiaspreste NEABFON "Akidrirei deveiehip amdedbie,
|am3t_ri9iﬂeIrﬁ@@ﬁ%@?@i@ﬁkﬂ@ﬁ’tﬁr@%ﬁw Qééﬁlﬁié@&a’ﬂ}ﬁﬁ’efmﬂ@diﬂ_ ' %rﬂet{eeﬂEWRF ;H. ddiugs which énayzbe
used in_the therapy of t nvention include serotonin antagonists -1 antagonists, Cox-
ibiton SR R e BB T RSRE AR TR R R AASEIR Rrbitore: NIKL
antagonistsl- QK TANE NK 2 withsranarzg OrigtsridiK (ESRhdodl JantaganistS aXikn dniergoaisespserotonin
agonists (SldEUr%? gwwy}ﬁggngemggnbine 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 @ttdendnizaiis an}ipsyeaotie dalige ine i@ seon bithiio (8 \(siluthicasake tirzee risicyclic
antidepyessapRRIcn A% ATMHBRIYI. GRITIBIRTHAR: IURERING, TORGHfIgnnOrtiptyline and
trimipramine); monoamine oxidase inhibitors (such as isocarboxazide, moclobemide, phenelzine and

tranylcyprofiieEprepirengriagdakssurdrHhas tiadanpreo NS HOh andrgrsArtaYd!aie others (such
as bupropiamdmine phaaensasa xRS NEANSadBIopHEAZARE RaERIO dAner Denddtreadane).

Anxiolytics whj ay be used in the therapy, of the, present invention i h,antagonists, 5H17
antagonistsﬁﬂ@%@n o) ﬁg(ﬁgﬁggaéw&?%\éaa%%f&%% %ﬁ(F ﬁ)%%%%grﬁ%‘ydggﬁ%or?éxtrapyramidal side
effects whidhath@jrineepazinm (Bvaitabieapydst the pedsaamanpddvANCdeipetiasingitairgiedesuch as

benztrepine,Ripefidars diRsyieidipe ardl whaigehabih/ hiratRistanmingsdsusdas diphenhydramine)
and dopaminergics (such as amantadine).
The antipsychotic drugs listed above by Tradename may also be available from other

suppliers under a different Tradename.

20 In one further aspect of the invention, suitable antipsychotic agents include 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



15Cognitive enhancers which may be used in the therapy of the present invention include example
cholinesterase inhibitors (such as tacrine, donepezil, rivastigmine and galantamine), H3 antagonists
and muscarinic M1 agonists (such as cevimeline). In one embodiment, the active ingredient for use
in combination with a compound of the 20present invention, is an atypical antipsychotic, for example

clozapine, Qerapginmdjspasidoties, qhabafing, asaipgaie ZiHY asitprentiamitmipdidme n one

embodiment, the act'vg.{'n%r dient for use in con&bination withaa C mHoHnd of Hwe present invention is a
. .OXId%S%.In ito SU(ih a%'socarboxaz e, ﬁnoclgbeml e g e ezw&ean .
typical antipsychaotic, for example chlorpromazine, thioridazine, 25mesoridazine, fluphenazine,

perphenazitiéNPryeriot fiena 2in &3 wiftaeprigisiffeicthast esant e Qrsinsgtontandgiensalion); pidozide,
droperidol, giHerratiixes Ui RERIdeNaRiRfIdABRe RS SiBRe dimenkihe activedagradient for

use in gombirr}}i\&i/on \/F\!ith compound of 30 the present invention is a mood stabiliser, for example
lithium *sodflllh V& fvalproic acid/divalproex, carbamazepine, lamotrigine, gabapentin,
topiramate, oxcarbazepine or tiagabine. In another embodiment, the active ingredient for use in

combination i AGOmIRAN R PLATIASRFERENh IR ipthis ABRRtITRRIARARLIIAE S 4AmPle a serotonin

agonist (such as rauwolscine, yohimbine or metoclopramide); a serotonin reuptake inhibitor (such as
citalopram, Y4ERANRRM i LR IS RFREOFEHRRIBER S U BT AIREAZHABI ARG |YarEREThe or

sertraline); a dual serotonin/noradrenaline reuptake inhibitor (such as venlafaxine, reboxetine,

duloxgine ‘Hr@%?i%{%g ' ?aﬂw%gfj:émaéiﬁ&{?%‘i@ﬁ‘ﬂ%"l?étﬁé%cﬁﬁH‘%F‘e"’tﬁéFétﬁ HepRdugyclic

antidepressants (suc mitriptyline, clomipramine, Simipramine, maprotiline, nortriptyline or
trimipramin&¥enieorpelrdaavishalireraind e aerParziseram iRIden ety énehenelzine or

tranylcy profamsyyHeathan, (Sueh AeniiHBEqRIRIN, ATIPBBHAR rRIREING, dviRNSAERitaI (kaucaRiBe,

nefazodone or trgzdod ne). In another embodiment, the active ingredient for use in combination with a
d ntadine). . . . . . . .

compound 8MAe present invention is an anxiolytic, for example a benzodiazepine such as alprazolam

10or lorazepam. For use in medicine, the compounds of the present invention are usually administered

asa ﬂ@nda&@hﬁ\@é\‘ﬂ\ﬂ@%WE@BeBQ@d@W&%‘%W@W@%@M PRRYiESS iRt derther
aspect a pharmaceutical comlposmon comprising a compound of formula (1) as
example cholinesterase inhibitors (such™as tacrine, donepezil, rivastigmine and

galantamine), H3 antagonists and muscarinic M1 agonists (such as cevimeline).

In one embodiment, the active ingredient for use in combination with a compound of the
20  present invention, is an atypical antipsychotic, 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



15hereinbefore described or a salt thereof and a pharmaceutically acceptable carrier or excipient. The
pharmaceutical composition can be for use in the treatment of any of the conditions described herein.
The compounds of the invention may be administered by any convenient method, for 20example by
oral, parenteral (e.g. intravenous), buccal, sublingual, nasal, rectal or transdermal administration and
the pharmagealbpal rapsapRsIbeRMataptetnacoaldiaghind feraoxenasidanbitie Anertias which are
active when,gixci gral cap hedprmilared az guids.or solide: for sxample SRS, suspensions or
emulsions, bg ?ets, capsulesan Z%Iozenges. A |IC]UI(§l ormuna%on Wi generally consist of a
suspensionVgnishRxish e toen golgpratoe iiminacipisbl@ i cnglBg S otakseintphitels aqueous

solvent suclsashviates StEaRNS)! artabyerti Bt fERdIBnIURRHSSAMARbIFIKS apmdvativiene glycol or
an oil. The 30formulation may also gﬁ{]@g a suspending agent, preseryative, fIaVOLﬁjEE or colouring

agent. A colBRSEMBIT i FRSBIRS o PR, B ERaPEd A SR 08 2B ShaHe L utical
carrier(s) rostinklgsusecafboyaeidaringpgolidrfodmulbtiveiginexarhpledcgbuinamatb S5siathds

magnesiuMSISaEAe, SAFLIRGIPSEBUROSRi SRSAR!IHIRES A EomAosYion i i RrY R a capsule

can be prepared using routine encapsulation procedures. For example, pellets containing the active

ingredient cA?BRIFEFIRARGYG RaRFHKE ERHISAAY tRehHifea RIS UPR A FeRATPOLPSAE:

alternativelyha ghegrersioreotl suspenadobaic, fer @repaptdaiséng aiyzepitade ghas ralpeetdieal carrier(s),
for equmpleoﬁ%qgg%éqrgums, celluloses, silicates or oils and the dispersion or suspension then filled
into a soft gelatin capsule. Typical parenteral compositions consist of a solution or suspension of the
compound or salt in a sterile aqueous carrier or parenterally acceptable oil, for example polyethylene

10glycol, patyvingd pyrieldans tircibinh AIaeh sF ikqressama aitidh ienatvealy, dbeisaidien &an be
lyophilised anq thden O[e%onstituted V\{ith a suitable §Rlventsiust .Rrior to administration., .
a standard pharmacedutical compaosition. e present invention therefore provides in a
further aspect a pharmaceutical composition comprising a compound of formula (1) as
15  hereinbefore described or a salt thereof and a pharmaceutically acceptable carrier or
excipient. The pharmaceutical composition can be for use in the treatment of any of the

conditions described herein.

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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Compositions for nasal administration may conveniently be formulated as aerosols, drops, 15gels and
powders. Aerosol formulations typically comprise a solution or fine suspension of the active substance
in a pharmaceutically acceptable aqueous or non-aqueous solvent and are usually presented in single
or multidose quantities in sterile form in a sealed container, which can take the form of a cartridge or
refill for useandmansomisihg ERHCE. Fgraab\ely beeprgalesi crmginenimayiamuaiiany dispensing
device such as a S|pegl_e|:20dose r]asal I||gpaler L an a rosqllvdésngern%claer fitted with a metée[l\%ﬁ valve

which is intgﬁc():f:(-?g Tor disBBg)é 'Ohca Hye con enr? 4 OHne container have tb%aémnbg)&rgag{g fere the

dosage forrbteotaptisesiens asfobenditpe mder haid aaiatinineRprepaliamaliyrbh eakspersictofipressed
gas such ageeRERySeshalk PréhriganicgPsapallrabrusuAs R EuRIackiehyeeaikabid he aerosol
dosage%forms can also take ﬁ@g}form cr,f a %umﬁp-. 253;1}%? [ isgr. Compositions sui.tablg for.@léfcal or
sublinglial SAHFRISHEHER KRS ESpRlIEe s 8hgly dr%%\ RS SFSH PR VBRI ent is
formulated intthaascétrgepliucaEmsisugar and acacia, tragacanth, or gelatin and glycerin. 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, J¥RIGhAFERHE COMROEHRNSoSASIT TGS BRIYHANRY SHSReNRidRsC eMed Yapsule or
ampoule. Esalhidasstgeleingfoows abadim oriptisdidaraliqy cosptblefol dxamxalepfegpolietb ez mg (and for
parenteral ini [ ins, for np At .of nd,of farmula (1) or
i s e bl e R AR TR

contains frofAseey atlisRg ahtharHererahiyiameHP meUliwela SSveBhishBP6i 100 to 400 mg. In

order to obtagmanssisiemcy 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 10dose. Supporting
compounds The preparation of a number of compounds of the invention are exemplified below. 15 In
the proceduremtesitioneier ahealasthinjgiralion mae danvasierdiydee tiommuintedas dietesigs, drops,

15  gels and powders. Aerosol formulations typically comprise a solution or fine suspension
of the active substance in a pharmaceutically acceptable aqueous or non-agueous solvent
and are usually presented in single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill for use with an atomising device.
Alternatively the sealed container may be a unitary dispensing device such as a single

20  dose nasal inhaler or an aerosol dispenser fitted with a metering valve which is intended
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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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. 20Compounds 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 25LC/MSLiquid

ChromatograMm&paev@mmruhNNU%NtwlaafuMﬂ@@etiat%eswww@&Idﬁﬂéetr@h]z@mfuran
DMSODime Isulfox e DMFDimet Iformamlde oD MchhIor ethane / ichloride
MeCNAcetgtr?% ﬁ-} M%Aghﬁas’;a%rlrr]énclzy té?u 0- p e%oa{]%r,a |d%olgt%(ﬁgg)t rg(r:ne:i:j %ﬂg rosp?ray
35ES-AP|eRaigbigiphpdrainistaiine o paiRs fas m@@d@ﬁrqm&ﬁuﬁmfé‘smmémamrm@wl Pl0hgs)

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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5NBSN-bromosuccinimide HATUO-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate HOBt1-hydroxy-benzotriazole DCCdicyclohexylcarbodiirnide
10TFAAtrifluoroacetic anhydride Starting materials were obtained from commercial suppliers and used
without further purification unless otherwise stated. Flash chromatography was carried out using
pre-packednNsolute FlashiMuggediotage TM silica-gel columns as the stationary phase and 15analytical
grade solvemts as the eluen hupless otherwise stated. NMR spectra were obtained at 298K, 303.2K or
300K, at the Frequency s{g?edyusing either a BrukerTM DPX400 or AV400 machine and run as a dilute
solution of EDCI3 unlessedibierwise stated. All NMR spectra were reference to tetramethylsilane (TMS
OH 0, 205ct0). All couplinggegstants are reported in hertz (Hz), and multiplicities are labelled s
(singlet), bs, (hroad singlﬁ%{,ﬁd doublet), t (triplet), q (quartet), dd (doublet of doublets), dt (doublet of
triplets)Qan multiplet).T 2ieiite) ifa} hod was used for the LC/MS analysis: 25 Column: Waters
Acquity BEHATRLC C18,(I arabebtotriazolFhy ity -tHemegiaytictmisiae is 1.7 p.m. Solvents
30A: Aqueous solvent = Watgp 48 aemic 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 runtl'rlr%stBS 1-hvdroxy-benzgoiriazole
DCC dicvclohexvicarbodiimide
10 TFAA trifluoroacetic anhydride

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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Time /min %B Time (min) % B03030.131.51001.5971.91001.9

10

15

20

25

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

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-).

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).

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.

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
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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972.032.03 The above method has a flow rate of 1 ml/min. The injection volume for the generic
method is 0.5 ul The column temperature is 40 deg 5 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 timmmaﬁa NeasygdaisimMdSOS, fllierad SharoreawgsapivdMass weeeigpvaeiniaVhere
approprlat ese ﬁﬂi fQ%Oﬁtl les were used as a guide for purification using mass-directed

auto- purlflc on ( Blrification A number of the compounds were purified using a Mass

Directed Aumzaﬁﬁrbc%bﬂ\@i&s EEhINIRIAPY IMEEs STPSHing G-I 1Bt i (@ ks hTpP8piibie mass
spectrometggsucheaa the Vetergin, 4Q mass spectrometer. 20Intermediate 1:
N-(4-cvano-2-methylphenvl)-2,2,2-trifluoroacetamide In a round-bottomed flask

4-amino-3- methylbenzonltrlle (Alfa Aesar Avocado Lancaster 10. 88 g, 82 mmol) and Et3N (22 95
ml, 165 mmloteuradialt 2 : 3 pharhmetio (inoreh vike
dropping fupngliggd the mlxture stlrred

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

o
peslh

({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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25at 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 bicarbonate
(150 mL), dried (MgS04), filtered and the solvent was removed to give a dark yellow solid (19.37 g);
m/z (ES-) 227 (M-1);1H NMR (400 MHz, CDCI3): 58.43 (1H, d), 7.91 (1H, br s), 7.59 (1H, dd), 7.56
(1H, s), 2.3hdttesyas théarmeedatehing with DMF (100 mL). N-Bromosuccinimide (34.9 g) was
({5-Cvano-2-1.(trifluoroagetvllaminolphenviimethvl (triphenvhphasphaonium chloride OCI ft CF, In a
o bot R e A s R A e . 10av o
85 mmol), sHeiRgkiichierigaqtion eiusneas gisineir iBhensaieritg sehiitano s002® g, 4.24 mmol)
were heateehis kR EHRCRIOr iR GHHE A RGP 30 FAM3 Thel RA MO WisiRSEROIRENO room

D At o e e e S B PR 2RO Lo SreaGayer v
N-[2-(chlordMe&tyh)Fitgrmaopietngldady 2 wittueroaveddmiiles 16a $tencorapgendihy25:84@) which was
used in the next,steminiie HERRUHTiRa RN ThistRl WRRARHAREER BiRhesydanasphl)e (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 tempé’?é%dl':ego\/@@ﬁié‘tﬁ@n@"th@-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); 20m/z (ES+) 489;1H NMR
(400 MKz, CREIS): . 7.38 (1H, s), 6.18 (2H, d).
Intermediate 3 ethyl)(triphenyl)phosphonium

(Intermediate 2, 32 g) was dissolved in DMF (1
The reaction mixture was stirred at room tempe

Br

({3-bromo-5-cyano-2-[(trifluoroacetyl)amino]phenyl}methyl)(triphenyl)phosphonium
bromide (Intermediate 3, 37.2 g) was dissolved in DMF (150 mL) and the reaction mixture
was heated to 130 ©C stirring for 3h. The reaction mixture was allowed to cool to room
15  temperature then quenched with water (400 mL). The reaction mixture was then extracted
with ethyl acetate (3 x 300 mL). The organic extract was washed with a 1:1 mixture of
water:brine (2 x 600 mL), dried (MgSQOy), 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

H,N AN F
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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mixture was then filtered washing with DMF (100 mL). N-Bromosuccinimide (34.9 g) was then added
to the filtrate and the reaction mixture was then stirred at room temperature overnight. The reaction
mixture was quenched with a saturated solution of sodium metabisulfite (500 mL) and stirred at RT for
30 min. The reaction mixture was then 5extracted with ethyl acetate (2 x 400 mL) and the organic
extracts whgite: eoethisednipied d Mg s WHhlefibare d230tvigy whlveniayassemarethixtgiup the title
compound asa c Ligdgg%rodu Fﬁ.%ic-h was then used in the next reaction without further purification
(37.29); m/z?f:%'g 557 ? +T). 10Intermediate 4: 2-(Trifluoromethyl)-5-cyano-7-bromo-1H-indole
Br ({3-brom®/829(Rr82Mridedle 8O &M Mislphenylimethyl)(triphenyl)phosphonium bromide
(Intermediate 3, 37.2 g) was dissolved in DMF (150 mL) and the reaction mixture was heated to 130 C
stirring for 3h. The reactiop mixture was allowed to coql to ro temperature then qyenched with
water (200 Hermegiale b N2 riluorometny oramios Uindab opimetyllo-ticifluorometnyieg. organic
extract waspyedinedawitixamide mixture of water:brine (2 x 600 mL), dried (MgSO4), filtered and the
solvent was removed. The resulting residues weke then purified by filtration through a pad of silica gel
eluting with 2- 10% EtOAc : isoHexane. Fract 4 were compined and the solvent was removed
to 20give the title compound as an off-whitg sglid (6?}@@&—-)@87 + 289 (M-1); 1H NMR (400
MHz, d6-DMS0): 6 13.15 (1H, s), 8.32 (1A, S, 8.01 (1H,¥), 74347 (IH, s). Intermediate
5:1(2-Trifluoromethy1-7-bromo-1H-indol-5-yOmethyllamifie  25Br A solution of
2-(trifluoromethyiteyasoyl-bivomel tindolesdmiesmgtinatiné, (RAOrmeide ;1 B31Lthg)lyazooled in an
Ice-water b%Vs‘s‘é"l&"}éo‘ﬁﬁ%i%‘iblgH‘B ‘B‘Sa%f% t&%ﬂﬁé’éﬁ&%@ﬁ?@&%@‘rﬂ(&ﬁiQ?eL()A‘E{BRYVﬂ%q % %)%%é””ge and
hr a n p.

stirred under argon for while’allowing to warm to room te € reaction mixture’was then

quenched vaddeteliaNdOB2mY) avrs afded andthesraciensepdtlicevas tomisittesticidedmmixture
was then evaRpEMRGETsH30e8H IThe reaction 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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give the title compound as a white foam (230 mg), which was used in the next step without further
purification; m/z 290/292 (M-H). LCMS RI 0.61 min. 5Intermediate 6:
N-112-Trifluoromethvl-7-bromo-1H-indol-5-v1)methvil-5-(trifluoromethvl)-2- Pvridinecarboxamide N F
F Br [(2-Trifluoromethyl1-7-bromo-1H-indo1-5-yOmethylamine (Intermediate 5, 230 mg) was dissolved

in DCM (10mnt JEs1g 6@ rifh+anetrethyRniamoivgyt ahlovisefABOR 31 8M, ray)sweas(18added. 923N (0.22
mL) was ad d reagcti | a ft roo rat r min. The
reaction mi Efe&‘ as-ft }(%eﬁ%ﬁg%n\;vrﬁg [—? tr?e%%fﬁel-%régﬁiﬁ yef w@%@ %rf%oé g304),

filtered and ®6888rhted to dryness. The resulting residues were purified by MDAP to give the title
compound (200 mg); m/z (ES) 466 & 468 (M+1) 1H NMR (400 MHz, 00013): 6 9.08 (1H, d), 8.58
(aH, 5)583 15(1H, dd), 7 .76 | 7 . . , S), 6.53 (1H, m), 4.76
(2H, d)7 Corfpotitra -t (1=t S rL sl e rerororfets 3|ndol 5-vlimethvfi-6-
(trifluorometuif nveitihiyléSapinicia il

N-[(2-Trifluoromethy1- 7 bromo 1H |nd01 SoAmethyI] -5- (trlfluoromethyl) -2- pyrldlnecarboxamlde
(Intermediate 6, 80 mg), 1-Methyl-2- tri
(72.8 mg), copper iodide (3.27 m | 3
de-gassed using 25argon gas. The redction mixture wa{!; theh heated in the microwave at 140 C for 3
h. The F

In a 2 mL microwave reactor vial N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-
(trifluoromethyl)-2-pyridinecarboxamide (Intermediate 6, 50 mg), 2-tri-n-butylstannyl
10  pyridine (Frontier Scientific Inc., 79 mg), lithium chloride (45.5 mg), copper(l) iodide (2.04
mg) and tetrakis(triphenylphosphine)palladium(0) (12.39 mg) were stirred in Toluene (2
mL) and de-gassed using argon gas. The reaction mixture was then heated in a
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, ds-DMSO): 6 12.09 (1H, s), 9.51 (1H, t), 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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reaction mixture was poured into water (10 mL) and extracted with ethyl acetate (20 mL). The organic
extract was then dried (MgSO4), 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); m/z (ES)
468 (M+1);1H NMR (400 MHz, d4-MeOD): 69.13 (1H, d), 8.44 (1H, dd), 7.92 (1H, dd), 7.82 (1H, s),
7.50 (1H, s)eitakds(tHoh&nyipAss fhideRalfaQilid(bl @4 497md2 Wes) s8rasd (BH, s Dibkepppund 2:
N417-(2-pyri Z@r luorom th 11-1H-indol-5- Ilmeth Il

(trlfluoromemy%&]gi/rr wg\ec?é bo§ar%{| eSSFndéjsﬂnr%I? icrg W%{i\}fe?] erzergg%lP Vi W'Xture was then

N-[(2-Triflubyetrstiy 2-misrewayeL eactatal- A e ey - [l irreinaireyas PRESHIBIAMIde
(Intermediajgafer380mel)) antdlidxthadddstann i Rvdthee dorantier Reirgtific iBeraéBaag inlithium chloride

stred T TOIRBEACH LY S e GLEUE CH ] Mt LT A8 R AL A diheated in &
microwave resldtiogatsid0es Yeare purfled ydefivPrandieeancrs teducethinessvatgivi2bertltleand extracted

with ethyl acgtate (49 18l offhh REQNIF @¥lEAgIgyas then washed with water 15(2 x 20 mL), drled
(MgSO04), filtered and the solve t removed. The resultm&@ esidues were purified by MDAP a

evaporated TdiRedR (e thé*tMM%éﬁQ&d}ﬂH& £ HeEP WAt $81dT8) 78 g)k ndlk %E@) 465
(M+1); 1H NMRJAE06. .42 HIGd)NB8)( 611 DT @H18), R T7 (A% 1tH, AR T .6LHS52) 18180 X 7A-B2add), 8.51
(1H, 15 81 0 (1H, d), 7.98 (1H, 20m), 7.78 (1H, d), 7.44-7.41 (1H, m),
7.15 ((j@l s), 4’;d;(§lgééq@¢om€g§r%kﬁ%l -{17-(3-pyridiny1)-2-(trifluoromethyl)-1H-indol-5-ylimethyll-6-
(trifluoromethyl)-3-pyridinecarboxamide 25In a 2 mL microwave reactor vial
N-[(2-Trifluersshyd-Z-Bremes 1oy riood-D-Ameshytisin (il oremeshyindthytidinecarboxamide
(Intermedlaﬁg ﬁ”); 1r891 e@ggg_@_/ridﬁg% gcg% onic ﬁmd (Frontier Scientific Inc., 52.7 mg), sodium carbonate
(114 mg) a um(0) (24.79 mg) were stirred in 1,4-Dioxane (2
mL)/VVater (0.5 mL) and de-gassed using gon gas. The reaction mixture was then heated in a
mlcrowave reactor at 100 C for 3 h. Xt \ b'yred into water (20 mL) and extracted

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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5washed with water (2 x 20 mL), dried (MgSO4), filtered and the solvent removed. The resulting
residues were purified by MDAP and evaporated to dryness to give the title compound as a off white
solid (36.9 mg). m/z (ES') 465 (M+1); 1H NMR (400 MHz, d4-Me0OD): 5 9.15 (1H, s), 8.78 (1H, d),
8.59 (1H, dd), 8.42 (1H, dd), 8.08 (1H, m), 7.89 (1H, dd), 7.75 (1H, d), 7.6-7.52 (1H, m), 7.32 10(1H,
d) 6.99 (1H s) 4.74 (2H S). Compound

-

Scientific Inc., 79 mg) sodium carbonate (114mg) and tetrakls(trlphenylphosphlne)palladlum(O) (49.6
mg) were stirred in 1.4-Dioxane (2 mL)/VVater (b%'?‘nL) and de-gassed using argon gas. The reaction
mixture wasfhen g0 Reated i @@WRWW%%W %QQ&-‘nEP'i A-hab5-{BARARMIXture was poured

into water (20 mL) and extracted with ethyl acetate (40 m % he organic éxtract was then washed with

water (2 x 28 'm‘l_ofoﬂ}?éWtk/?g@@ﬂT%%P@é%‘&%@%ﬂ)@ﬂ'@ @l@lﬁ%mﬁﬁére}ﬁfﬁ'ﬁ{j‘?&?&f@% were
purified by Nt[wﬁ(FranﬂieeWtedhto @y nepsdodiivie dind ditkete (Mponchad an off white solid (47.4
mg); 25m/z d dd), 8.42 (1H,
dd), 7.91 (1t§r:r ﬁ th Wi‘@%‘% l@ 51%6 %Sﬂ e?%%%ﬁ%’lﬂ 427'95(%%4@12 Compound 5:
N-{17-(5-pVial ')(Q AmkicrosRaraAysad-Hsing @Wﬁvmegeactlon mixture was then

30(trifluoromedid inZ PridebneCarkRssNistel 0dPE ?:omLHnwf@v\@cﬁoﬂah.xtu re was poured into

N-[(2-Trifluoro bro 0- 11 1 ndal-5- )meh I] ometh I 2 rldlnec rboxamide
L T i

(Intermedla\f\é pexrlrr%C Oronit aci menn(%al VX ae ium carbonate

(114 mg) amﬁSn@ﬂamtb(Wﬁihe(%/lpﬁ@ﬁpiﬁsr@)@@ﬂmﬁmb)ﬂ(me@ i) t\h@@b’ﬁn@@nﬂpyeﬂiﬂ'bﬁane (2
mL)/NAGRLer- (a1 AR 88 asssistiksine, ENPaaRl dHERACHAR LS W ek hgated in a

microwave reactor at 100 C for 3 h. The reaction mixture was poured into water (20 mL) and extracted

with ethyl aE8FRYAD Fi3" '?F?éva@%{‘ﬁ. B was then washed with water (2 x 20 mL), dried
(MgSO04), fnthézé&&r)d@ﬁe(l\séaMeﬂHrélMRv@@O‘ﬂwszmteMemﬁ)g ®Siaads el DLifitd, sy, IDAP and

evaporated to,dgyn gy the gitl F (M+1); 1H
NMR (400 l\(/l%z%fﬁ/liﬁgq) Hﬂfﬂl‘m .13 (fﬁ@%}) %%6}%9! %;( ?%Q?ﬁ' go}d) 721 (1§H dd), 7.81
(1H, s), 7.40 (1H, s), 7.03 (1H, s), 4.76 (2H S).

15 Compound 6: N-{[7-(2-methyl-3-pyridiny)-2-(trifluoromethyl)-1H-indol-5-yllmethyl}-6-

(trifluoromethvl)-3-pyridinecarboxamide

]
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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15Compound 6: N-{17-(2-methvl-3-pyridinv1)-2-(trifluoromethvl)-1H-indol-5-viimethvIT-6-
(trifluoromethyl)-3-pyridinecarboxamide In a 2 mL microwave vial
N-[(2-Trifluoromethy1-7-bromo-11-1-indol-5-y1)methyl]-5- (trifluoromethyl)-2-pyridinecarboxamide
(Intermediate 6, 100 mg), 2 methylpyridine-3- 20boronic acid (Apollo Scientific Ltd., 88 mg), sodium
carbonate (&ﬂﬂ(ﬂf@) ang twakisminhmyfwmplzmmns@ipmm) 9841}%9)9\/5@@1 Btimed.

1,4- Dioxan L 0,5 d ctign was then
heated in a |ér W%}/ég ?eabin é-%l-bgil% féj 0%3%16&?& fezﬂ:% rﬁleu e Was %ﬁreog |r7|[%|é(v% er (20 mL)
and extracte€tHwith. dtigl @ebake’ (49 (htl) STHeGQrg?éhld)eﬁt?dct?W'a@Ehen 25 washed with water (2 x 20
mL), dried (MgSO4), filtered and the solvent removed. The resultlng residues were purified by MDAP
and evapora \ ] ) 479 (M+1);
1H NMR (46 ¢ : 58T, A1-8.51 (1H, dd),
8.07 (1H, diir y))-3-6%(tiHede 2(1H m)716(1H s)709(1H s)469(2H d),

2. 24 (3H, s). 5Compound 7 N417 (4 methvlo3 pvrldlnvl) -2- (trlfluoromethvl) -1H-indol-5-vlimethvIT-6-

N-[(2- Trlfluoromethyl -7-bromo-1H-ing yl)fjeth ‘ thyl)-2-pyridinecarboxamide
(Intermediate 6, 100 mg), 4 methylpyridjre-3- 10bor (Frgntier Scientific Inc., 58 8 mg), sodium

1,4-Dioxane (2 mL)/VVater (0.5 m) and de-gassedusi g argon gas. The reaction mixture was then

heated in a microwave reactor at 100 C for 3 h. Thelreaation mixture was poured into water (20 mL)
and extracted with ethyl acetate (40 mL). The organic extract was then 15washed with water (2 x 20
mL), dried (IMgSoal),ilespra endahd-Haeifit aspnasiadl-THeoreetitihg delstdylgm atiade purified by MDAP

and evaporg];ﬁg,(gg)q{y %ﬁszt%ﬁléffnéB@rBH%ﬁQH@@H@W%QQW@QHQ )(@3iBmYIpy Rt éES) 479 (M+1);
LH NMR (400 Mbiz, do-DMS0): £12.00 (LH, ), 9-49 (1H. 1), 920 (1H, d), 853849 (2H, m), 8.43 (1H,

m), 8.0% (1|Q°rc§)”'9 %d(iﬂogs'eme(fucaa% &8 9 o1 wf@rmqak,% WEMIE), 2.09 (3H, s).

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

-
Iz
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Compound 8: N-{17-16-(methvloxv)-3-pwidinv11-2-(trifluoromethvl)-1H-indol-5-vlimethvlIl-6-

(trifluoromethvl)-3-pvridinecarboxamide JIN H In a2 mL microwave vial

N-[(2-Trifluoromethy1-7-bromo-1H-indol-5-y1)methyl]-5- (trifluoromethyl)-2-pyridinecarboxamide

(Intermediate 6, 100 mg), 6-(methyloxy)-3- pyridinyl]boronic acid (ABCR, 32.8 mg, 0.215 mmol),

sodium caroaa@en(lddcrogaleOvidl mpelr angbtetraiis{triphemyprospivre)\priatiurg0) (24.79 mg)

were stirred.in. 1.4- 5Dioxange (2 mL)/Water (O, and de- usi rgon.gas. J he reaction
R P e R tod D B e T S S QIR

mixture wa te ICrowave reactor'a XHUré was poured into
water (20 nityyigin bereriteaoiditihBiHy! dédtate. @8 Thimmuhk sndidnlcesapasterdd 4Hea, W&ked with
e, by L e aolid (91,1
purified.by and evapoprate ryness to give the title 10compo as an off white soli .
P, s (808 LT WA KRS (RD TS AR TSRASIINE 950 0% B G40 e I BGENR . ).
8.51 (1H, dthe® IBstaHind) nSdewave, repcrop at(160 Ba)or 5. (T ©adtios riixiyre)waslpolreq s), 6.99

(1H, dd), 4.66(@bhelo8 31t (3Rl é)ctr%%%@%ﬁ‘@?ﬂhpécetate (40 mL). The organic extract was then
N-{17-12-(methyloxy)-3-pyridiny11-2-(trifluoromethyl)-11-1-indol-5-ylimethyll-6-

(trifluoromelfRFES BIRATALE AR R Mb dishMACukdifgdanmhine solvent removed. The
N-[(2-TrifluoesmtribyiegiduesneeidpintialdSy MDA yhbeij{brifliedranderhgbs2epyiudithecitt®oxamide

(Intermedia - I -3rpyridinyl]boronic acid (Frontier Scientific Inc., 65.6 mg),
sodiu?n}?caré%rrﬁgtgéggfagr)ﬁﬁo%ggrg@; )@;11?3/ [ﬁj ékisgtriphen%lphosphine‘)égalladium(O (24.79 mq)

were stirredMf7 {568 DASRAH (2: rht)NMER&#QB Bli7. ¢ gesdéd Uisthy akgontyds! thé Alhction
r2nixture wa%ﬁh%a)h&@tem 0, adnierewenme, Eg,asl.tos atH09).G Br g hhadme TEICLION a),iMm@mﬁﬁdq,ou rehd .

5into wat ted with e cetat L). The organic extract was then washe
with Waterz%gﬁ)ﬁirlgﬁ%gq(%ﬁg%%ﬂ& gﬁt@é{d%heé%;e(%%\;sghi remove%. The resulting residues were
purified by MDAP and evaporated to dryness to give the title compound as an off white solid (91.2
mg). 15 Compound 9: N-{[7-[2-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)-1H-indol-5-ylimethyl}-6-

(trifluoromethyl)-3-pyridinecarboxamide

-
Iz

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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m/z (ES) 495 (M+1); 1H NMR (400 MHz, d6-DMS0): 611.88 (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). Biological Assay The PAM activity of the compounds of the invention
at the a7 nAChR may be determined using the following cell-based calcium flux assay which uses a
Fluorimetric Image Plate 5Reader (FLIPR) (see Schroeder etal., J. Biomolecular Screening, 1(2),
p75-80, 19%92>EOG||6|4|%13 cell line stably transfected with human a7 nAChR was suspended in a 384 well
plate and i C for 48 h in a 5% carbon dioxide atmosphere. The growth media was
removed ankheneAdd|rctivityhd dheoenpotexisvithtesolaidoroaHhe ks’ halamBetaydxafteteiotioed(HBSS),

20 mM HERER e ?oﬁom%m@psg}@éad;é@amﬂgl@a%ﬁﬁmes Soldtiopip GaehivRlagelpRding solution
(20 pl) containing HBSS, probenecid, 1-4 pM Fluo4 AM (a calcium indicator dyeéﬁ%r(wE pluronic acid was

added and fFRAPRLE EGHARES R Ae°Rfh %t%?b@‘ﬁﬂlﬂ’é%%&%ﬁﬁ@&@e%@eﬁ? atBdtdioxide. The

cells were washed three times leaving 30 pl in each well. The plate containing the cells and calcium

15indicatorq re then trapsferred to t(:deF IPR. The as as initiated collecti seline
dotancints S B o R B e L

DMSO) and@ierrndtivevhatedceni@REdaoAdh ingphtpritasyidipyitsioimosehegelldielgponti 3, gave a
low concentralipnvedsTbmbdaclirning @ fyriehed itdeinndOvatinh 201 misatinaasadeed and data

collected for 2-3 mins. Nicatine 20pr rapid, transient and reproducible calcium flux which
cout T oo B T BB A o A PSR AT BN 2O GE P artme
compoundsseletiersareenkavaling e ingssyludiesd@bad) alootaramyl 298 , garobenguitC 364afMqual to or
greater thap Gyl @ BRARHALRAIERURUPaNNFSASRRRAR ROAIBEI AP ROIMBRY bZRAYS relaiive

to nicotine control. In vivo assays with utility for the evaluation of activity of nicotinic a7 receptor

positive motiiAedRiNALIBAe herdaeanAMARRERGS: RRfrBrrasen dexide hagesMpre
pharmacologés&@ﬁ-hﬁmeitﬁ@bgnmmiec!gdmgaﬂﬁlwd mmmmﬁbmmmmimgaﬁu%mmmn,
passive, vqjdange, AOVEIODIRSH RERgRIOn-Ma e ke ez or Rl ke oD agiyl arm maze,

five choice serial reaction time task, and cued / contextual fear conditioning; sensory gatirig assays in

both nave RS NErArdepRirallydrhpeansdriaiMmsd lenriryy sedisarseflifstesd Ao pRENStdttle reflex
and auditory grirglARe 6338Ys DIISUYakg. gidBiReiamineoRearblins phempxechaimes iduced

locomotor a(ﬁhlj\{lj% g’fﬁhe 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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Claims 1. A compound of formula (1) or a salt thereof: wherein R1 is imidazolyl, pyridinyl or
pyrimidinyl, any of which is optionally substituted by one group independently selected from C1.3alkyl
and C1.3alkoxy. 2. The compound according to claim 1 or a salt thereof, wherein R1 is imidazolyl,
pyridinyl or pyrimidinyl, any of which is optionally substituted by one group independently selected
from methydiaid methoxy. 3. The compound according to any preceding claim or a salt thereof,
yvherein R_l iscg%ri%in%ll or %¥rrrimid' <|)’r %”é’aﬁf V\épé%fF: is optionally substituted b_y one group _ _
mdepend%nty LOREEHED Frommetnyl Ay memoxy. 4. The compound according to any preceding claim
or a salt thereof, wherein R1 is pyridinyl optionally substituted by one group independently selected
from methyl and methoxy. 5. The compound according to any preceding claim selected from:
N-([7-(2-(methyloxy)-3-pyridinyl]-2-(trifluoromeghyl)-1 H-indo1-5-yllmethy1}-6-

H-indo1-5-yllmethy1}-6-(trifluoromethy
N-([7-(3-pyridiny1)-2-(trifluoromethyl)-

H-indo1-5-yllmethy1}-6-(trifluoromethyl)-3- pyridinecarboy@mide;
N-([7-(5-pyrimidiny1)-2-(trifluoromethyl)-1H-indol-5-yllmethyl)-6-(trifluoromethyl)-3-
pyridinecarboxamide; N-([7-(2-methyl-3-pyridiny1)-2-(trifluoromethyl)-1H-indol-5-ylmethyl)-6-
(trifluoromethyl)-3-pyridinecarboxamide;
N-([7-(4-methyl-3-pyridiny1)-2-(trifluoromethyl)-1H-indol-5-ylmethyl)-6-
(trifluorometrgli-3-pyridinecarboxamide;

N-([7[6- -2-pyridiny1]-2-(trifluor N-1H-indal-5- thyl)-6-
e TP Ay AP IRt by o v
N-([7-(1-fReeRaArteniivieriestes fomCeralkrantcthyBlkadyindol-5-yllmethyl)-6-

(trifluoromethyl)-3-pyridinecarboxamide;
2. The compound according to claim 1 or a salt thereof, wherein R* is imidazolyl, pyridinyl or
pyrimidinyl, any of which is optionally substituted by one group independently selected from

methyl and methoxy.

3. The compound according to any preceding claim or a salt thereof, wherein R* 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 R* is pyridinyl

optionally substituted by one group independently selected from methyl and methoxy.
5. The compound according to any preceding claim selected from:

N-{[7-(2-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)- 1H-indol-5-yl|methyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide;
N-{[7-(2-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-yllmethyl}-6-(trifluoromethyl)-3-
pyridinecarboxamide;
N-{[7-(4-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-6-(trifluoromethyl)-3-

pyridinecarboxamide;
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or a salt thereof. 6. The salt according to any preceding claim, wherein the salt is a pharmaceutically
acceptable salt. 7. A compound as defined in any one of claims 1-5 or a pharmaceutically acceptable
salt thereof, for use as a medicament. 8. A compound as defined in any one of claims 1-5 or a
pharmaceutically acceptable salt thereof, for use in the treatment of a psychotic disorder. 9. The

compound accordig (B Slamtihal-a-ghaisrasrutigaiyasae Ptimealytheraafusrbeigiyig psychotic

disorder is schizophrenia., 10. Ago_mpound as defined in any one of claims 1-5 or a pharmaceutically
Il |n<=1:c rboxami ? i : . .
acceptable salt thereof, for use in the treatment of cognitive impairment. 11. A pharmaceutical

composition coMVpifiGitZgragthytGnmyadinglag-defiverare ) -dheindataimbneBybr & pharmaceutically
acceptable salt (hﬁﬁﬁ%@g{ﬂ@@@@@ﬁ,{g@gﬁjgmgeuticaIIy acceptable carriers or excipients.
N-{[7-(4-methyl-3-pyridinyl)-2-(trifluoromethyl)-1H-indol-5-ylmethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide;
N-{[7-[6-(methyloxy)-3-pyridinyl]-2-(trifluoromethyl)-1H-indol-5-yljmethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide;
and
N-{[7-(1-methyl-1H-imidazol-2-yl)-2-(trifluoromethyl)- 1H-indol-5-yllmethyl}-6-
(trifluoromethyl)-3-pyridinecarboxamide;

or a salt thereof.

6. The salt according to any preceding claim, wherein the salt is a pharmaceutically

acceptable salt.

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

thereof, for use as a medicament.

8. A compound as defined in any one of claims 1-5 or a pharmaceutically acceptable 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. A pharmaceutical composition comprising a) a compound as defined in any one of

claims 1-5 or a pharmaceutically acceptable salt thereof, and b) one or more

pharmaceutically acceptable carriers or excipients.
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