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

35 animal models, lesion of forebrain cholinergic afferents or pharmacological blockade of a7
receptors elicits similar sensory gating deficits which are also apparent in in-bred mouse
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20  This problem may be overcome by treatment with a positive allosteric modulator (PAM).
PAMs enhance a7 nAChR activation mediated by endogenous or exogenous agonists
without activating the receptor in their own right, i.e. in the absence of agonist. A number
of PAMs have been reported (Lightfoot et al. Progress in medicinal chemistry 46:131-71,

2008)
25
According to a first aspect, the invention provides a compound of formula (1) or a salt
thereof:
O
By \
H CF,
N
L
R R
(N
wherein

30 RTis hydrogen or C-3alkyl;
RZ is hydrogen, halo or cyano; and



R3 is the group wherein Ra is halo, Cl1_6alkyl, Cl1_6al koxy,

hal oC1_6al kyl, hal oCl_6al koxy, cyano or di Cl1_3al kyl am no. As used

her ei n, a“ﬁ;mﬁ@kﬁxh substituent is a univalent radical pdeibMashdlyss
renoval of a hydrogen atom from an acyclic Cl _6al kane. Such Cl_6al kyl
substltuenés i nclude nethyl and ethyl, may be straight chain (i.e

n- propyl J%@?ﬁﬁmPn pentyl and n- hexyl) or branched chain (for
exanpl e, isopropyl,
neopentyl). As us

tyl, secbutyl, tert-butyl, isopentyl and
ein, a halo substituent refers to fluoro,
chloro, brono and |l odoJradicals. In an enbodi ment, unless otherw se

i ndi cated, any ubstituent is chloro or bronb. As used herein, a
hal oG 6a|ky| substituent is a Cl _6al kyl group substituted by one or
15 nore haheredutSisinalse R s5alkih Ca salkaxy haigk s wrtkie hrieC nad ke, €180 8ame or
di fferent gicQuedikyfehinghal oal kyl substituents include monofl uoronethyl,
di f | uor onet hyT, tr|fluoronethyl and 1- chloro-2-fluoroethyl. As used
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enbodi nrent, Rl and R2 are hydrogen. WO 2009/127678PCT/EP2009/054493
In an enbodl ment, Ra is bronp, chloro, nethy nmet hoxg ) e%goxc\)/,

Eri 11 uor oREEGE orey P a8 FbeR DRI st 1- Bk Srov Nt del ) de or

enbodiiBENimor&RAalb Subktiaats, Weithihlo suBdtifexis mSt oty same iof titereanstitty Gy

Strifluorogt BeXY st hclude monofluoromethyl, diffuoromethyl, trifluoromethyl and 1-

chloro-2-fluoroethyl.

As used herein, a Cq_galkoxy substituent is group of formula “R-O-" where R is Cq_galkyl
20 as defined above. Such alkoxy substituents include methoxy and ethoxy and may be

straight chain {i.e. n-propoxy, n-butoxy, n-pentoxy and n-hexyloxy) or branched chain (for

example, isopropoxy, isobutoxy, secbutoxy, tert-butoxy, isopentoxy and neopentoxy).

As used herein, a haloCq.galkoxy substituent is of formula “RX-0-" where RX is C4._
256  ghaloalkyl as defined above. Such Cq_ghaloalkoxy substituents include
monofluoromethoxy, diflucromethoxy, trifluoromethoxy and 1-chloro-2-fluoroethoxy and

may be straight chain or branched chain.
In an embodiment, R1 is hydrogen.
30

In an embodiment, R? is hydrogen.

In a further embodiment, R and RZ are hydrogen.



In a further enbodinent, Ra is trifluoronmethyl. In an enbodi nent, the
conpound is selected from

10N- [ (2- t b LyRpones hyl- 1H-i ndol-5-yl ) met hy1] - 5- (tri f 1 yeuamBibtds2- P

yri di necar boxam de;
N-[(2-trifluoromethyl-1Hindol-5-yOmethyl]-5-(2,2,2-trifl uoroethoxy)-
2- pyri di nétat BoRedinget R? is bromo, chloro, methyl, methoxy, ethoxy, trifluoromethyl,

6- br ond- Niffludrdetiohd btgapset hyl ) - 1Hi ndol- 5-yl ] met hyl} - 3- pyri di necar bo
xam de;
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N-[ (1-net ﬁ@%ﬁgﬁe %%ﬂor?g%?h' i c?o?Lm%Ih)f/l) met hyl ]-5-(trifluoronethyl)-
2- pyri di necarboxam de; or a salt thereof. 20 In a further enbodi ment

t he compoynd, b§1bb\5 {n@zgt' We'&ah‘lﬁ@ﬁﬂf@%@%bteé%hndm 5-yl)methyl]-5-
(trlfluororret di necar boxam de. It will be appreciated
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roups cte e or e
Tor Rance Ere o PR nd s N o R s e a2 o e or 6
t han dhe sybditédademamide; sel ected from a nunber of possible

bstit i t. 35Th
Subst | L e RIS LS BB e ARy GheyLLerent - SSThe

f or exanplmyridingnarhayrinigeaci d addition salts fornmed with inorganic

aci ds suchy. ﬁ%n@{rﬁf QQHIu%FdnG‘ethﬁndA(l@-y?)%ﬁ{yi}%7ﬁﬁﬁgweﬁﬁ%%.&ﬁéé%oxamnde,

hydr obr om c, roi odi ¢ furic "and phosphoric aci'd
carboxylléraéﬁéﬁ“%ﬁﬁmnth organo sulfonlc aC|ds Exanples |nclude t he
HCl , Hgr, HI sulfate or bisulfate, nitrate, phosphate or hydrogen
phosphate succi nat e,

te, ITIgenzoat har at {
mal eate, I'3& ﬁﬁgef emepdiment {e"ﬁr tqapaund g lﬁ‘l:@ﬁé[t ‘HOFO%FM/ %1%095 yhmethyl}-5-
met hanesul(friloabeethipLharigiasdioixaingie. benzenesul f onat e,
p-tol uenesul fonate and panoate salts. For reviews
It will be appreciated that the present invention is intended to include compounds having

25  any combination of the embodiments defined hereinbefore.

Faor 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 alternative groups, the selected groups may be the same or different.
30

For the avoidance of doubt, the term “independently” means that where more than cne

substituent is selected from a number of possible substituents, those substituents may be

the same or different.

35  The compounds of formula (1) may form pharmaceutically acceptable salts, for example,
non-toxic acid addition salts formed with incrganic acids such as hydrochloric,
4



on suitabl e pharnmaceutical salts see Berge et a!, J. Pharm Sci.,

66, 1-19, 1977; P L Gould, International Journal of Pharmaceutics, 33
(1986), 2Qo2déiizand Bighley et Encycl opedi a of Phar mageyidpsibesiqe3
Technol ogy, Marcel Dekker Inc, New York 1996, Volune 13, page
453-497. 10 In one enbodi ment the salt of the conpound of fornula (1)
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phar macol ogi ca erivat escri bed
as " prodr lgsyclopafia 0@Pb@re@p@étlca&qcvmlo%é’lamawﬂ@amgﬁe\foff oGHPBBU AL
defined inztheeldsssgzaspect are included within the scope of the

i nvention. anpl es of suitable pro-drugs for the conpounds of the
preseﬁ@ i nvention are described in Drugs of Today, Volune 19,

25Number  $h oddéBbodtRet ¥R saltd theaddehpolnd Sbrédild (1) iR @RESiackuticeinapt er
31, pp 306E g]b and in "Design of Prodrugs” by H Bundgaard,

El sevi er pt er 1 (the disclosures in which docunents are
i ncorporated herein by reference). It V\,i I further be appreciated by
ki1 ed i herr et GrofRILE) AT bR N0 b oSSy e

Bundgdar d aiso réfbesd anan‘fthePcwdemggS of(thé aventoo!. osur e i n which 30docurrent
is incorporated herein by reference) may be placed on appropriate
functionalities when such functionalities are present within the

conmpound defii reeporesiatgrebyfthesetskitledia ghe artithat cedalp slptattedaterivatives ¢ivient i on
are typi cabhpolidlisthednVeRtidh, whf&h%? beddd pﬁéra&sf.nélia@preﬁeﬁ&% raéy hdie

i nvention may exist in crista ine or noncrystalline form or
ni xt ure 3FPFRSFRBIEMERHOdCALRYH ASSUEH PrHBaY, R8s stanpes: P?@@'ﬁ!‘lstefﬁé’

form tzt)gle ofdfily lb} .@tieraérbilﬁ@ﬂ tWrbéﬂeﬁﬁ:@fa@@lls@@ ) tﬁ@@ddyﬁ@%\‘rﬁ@@:ﬁpﬁmﬂﬁbéﬂﬁed in
accepta Ol va or ne n s
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that is i rhkr,&)frqnmoan@dafih&tmeaen’entﬂny@t aleldemabda(amtﬂrmﬁof FodlayaVegmetigr ei n

wat er 5ks thie P 8BS, dodb 1538 LAG ArMRBIcE neEheniidt?, Chapter 31, pp 306 ~ 316 and in
“Design of Prodrugs” by H. Bundgaard, Elsevier, 1985, Chapter 1 (the disclosures in which

documents are incorporated herein by reference). it will further be appreciated by those
skilled in the art, that certain moieties, known to those skilled in the art as “pro-moieties”, for
example as described by H. Bundgaard in “Design of Prodrugs” (the disclosure in which

30  document is incorporated herein by reference) may be placed on appropriate functionalities

when such functionalities are present within the compound defined in the first aspect.

The compounds of the invention are typically in solid form. In the solid state, the
compounds of the invention may exist in crystalline or noncrystalline form, or as a mixture
35 thereof. For a compound of the invention in crystalline form, the skilled artisan will
appreciate that pharmaceutically acceptable solvates may be formed wherein solvent
5



5the crystalline lattice are typically referred to as "hydrates".
Hydrates include stoichionetric hydrates as well as conpositions

cont ai ni Now¥ahilsAk4@s anounts of water. The invention in d’i?ﬁﬁ wusHch
solvates. The skilled artisan will further appreciate 'ﬁlh wﬁ}ohﬁé‘
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properti esy P oy Ao ibit different nelting points, IR
spectra, er'?ﬁ '&eﬁg@ﬂgg\ﬁl\#graﬂ&ﬁ@ %éia\{:at?%(%n patterns, which may be used for
identification. The skilled artisan will appreciate that different
pol ymor phs nmay be produced, for exanple, by changing or adjusting the
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essure, or solvent may result

exanpl hanges [ n tenperature,
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present invention
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char act eru:seditlmrm that it provides a Raman spectrum substantially in
accordance wth Figure 2. Therefore, according to a further
aspect, the invention provides a solvate, hydrate, 5prodrug or

pol ymor ph of the compounds of the invention. Certain conpounds of the
i nvent i on 'AraYe asgest therpresnat iprentiep eravides Ohigd-irifugremathyl- 1id-Indelhny presig]-5-
and m2>5tUr(ﬁ‘?ﬁuérbﬁﬁé#@[f)aft{yﬁd:héh%lrtﬂﬁﬁﬁﬂnder!n ERSafcOREmOf the present

i nvention. 10Certain conpounds of the invention may possess one or
nore chiral centres and so exist in a nunber of stere0|soner|c formns.
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In a further embodiment, the present invention provides crystalline N-[(2-trifluoromethyl-
TH-indol-5-yl)methyi]-5-(trifluoromethyl)-2-pyridinecarboxamide characterised in that it
provides an XRPD pattern comprising peaks substantially as set out in Table 1.



i ndi vi dual enantioner using preparative HPLC using a colum with a
chiral stationary phase or resolved to yield individual enantioners

utilising wabipdsskyown to those skilled in the art. | pad@hiie@uoes
chiral internedi ate conpounds may be resol ved and used to prepare
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These proGegaes:. fnogdamt;hl rdnerintBFRaRdS cGthpdunes hﬁy%gtrés%ﬂled Bhd geghgut the
specification, general formulae are designated by Roman nunmerals (1),

(1), (1l Ipfepa(ff W"”@P%‘ enaPYEIES of these general fornulae are defined
as (lap, (Ib), (lc), 10etc...(lVa), (l1Vb), (I1Vc) etc. Conpounds of
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HATU, Hw%hlc%%qléagt& déﬂt.)&]%) eslaﬁ&! )FQ& at%%%%gm IOnSI%%VI %ﬁm% %%r blﬁ

used. Alternative con I ons conpri se conver e ca
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as triethylam ne o 3 13
hydrogen, carbon nitrogen, oxygen, sulphur, fluorine and chlorine such as “H, “H, ~C,

"e, BN, Y0, 0, **s, "®F and *Cl respectively. Certain isotopic variations of the
invention, for example, those in which a radioactive isotope such as *H or “C is
incorporated, are useful in drug and/or substrate tissue distribution studies. Tritiated, i.e.,

30 °H, and carbon-14, i.e., *C, isotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution with isotopes such as deuterium, i.e.,
2H, may afford certain therapeutic advantages resulting from greater metabolic stability,
for example, increased in vivo half-life or reduced dosage requirements and hence may
be preferred in some circumstances. Isotopic variations of the compounds of the

35 invention can generally be prepared by conventional procedures such as by the illustrative



Al ternatively, conpounds of fornmula (1) may be prepared from ot her
conpounds of formula (1). For exanple, according to reaction schene
2, CONPOURGS 2QbbRFgTUl @ (1 a) where R2 is 25cyano, nay BerppaRstadss
from compounds of fornula (l1b), where 52 is brono, by reaction with
zinc cyanide with a suitable c taI UI t abl e sol vent eme 2
WO 2009/ 1 BETPEPS RRPRRRAY gesCr ?4) péﬁs %%%ﬁﬁ?%at(ofﬂ‘%eaﬂ
conpounds ueihg fappropilizae bbbl vehetioas Bﬂ.sunablhyeiargegten, may be prepared
according to schenme 3. Treatnent of conpounds of fornmula (1V) with
trifluoroacetic anhydride in the presence of a base (such as

triethyl arﬁon'e))oumds d treuinteslibre mBg bk peapiaredsni e hadedy DiGKgysginvies fobampaunds

of for 0 ) .
ui tabPe Tt e PR B e, R R P et ¥R el in e
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tetrachl oride) gives conpounds of formula (VI). Treating conpounds of
formula (VI) with a phosphine derivative (such as triphenyl phosphi ne)
gi ves conﬁbtﬂﬁ’égo%ﬁhqstﬂeﬁ'ﬂ‘l:aé'o(' Agengral (A eipe ﬁweﬁ@“@% by 558‘3{‘(5‘“@"?(?@
10conpounds), afy, {19y &t SubkMb bt thesel ydHeta korfilk afdddiipbd 6904), IbpNS),

conprise heat abl e solvent (such as DVF) to a tenperature
in exddss 4t i@%&'\ﬂ&o@@ s of fornmula (111) are obtained by

reducti on of conpounds of formula (VIII) wi th borane or nickel
bor ohyd ié(’)%ﬁpo%r?dss&l?&%ka?’(l) may be prepared according to scheme 1 by coupling
compounds of formula (I1) with compounds of formula (l1I). Typical conditions comprise
treatment with a suitable coupling agent, such as HATU, HOBt, DCC in a suitable solvent
15  such as DCM or DMF can be used. Alternative conditions comprise conversion of the
carboxylic acid (Il) to the corresponding acyl chloride, using oxalyl chloride in a suitable

solvent (such as THF or DCM) with a suitable base (such as triethylamine).

Scheme 1
3
R N CF, — o » N CF,
) \
R1 R1

20 (n (mn !
Alternatively, compounds of formula (l) may be prepared from other compounds of
formula (1).

For example, according to reaction scheme 2, compounds of formula {la) where RZ is
25 cyano, may be prepared from compounds of formula (lb), where RZ is bromo, by reaction

with zinc cyanide with a suitable catalyst in a suitable solvent.

Scheme 2



Ph Phl, Ph P Hal (M1)(Vvill) Conmpounds of forrmula (111b), i.e.
conpounds of formula (111) where Rl is Cl_3al kyl, may be prepared
accor di ng @ 268354+0oN schenme 4 by reacting conpounds OfpchrQiphddhdsssos
(MIT1) wit 2R S kyl halide (such as methyl iodide) in the
presence of a base (such as sodium WD 2009/ 127678PCT/ EP2009/ 054493
hydride) in suitabl e solvent (such as DMF) fallowed by reduction

usi ng bor%g i pbor ohyd ride. Schene Félk al.t
pr epar ed nvth e} m ceaction with the appl{flppri d-gH, acid
derivative. 10The F ds of the invention may be for the

treatnment of diseases angh conditions nedi ated by positive
nmodul ati on of the a?'mACHhR or di seases and conditions ®Mich are
associated with nod )at ion of the a7 nAChR Di seases ﬁ%} condi ti ons
medi ated by positive'allosteric nodul ati on of the a7 ChR or

di seases &othpoomi of faymslaviial heasenpmssddfdoreuitan it wherdR isthydreger, reave

a7 nAChR ippglade. (16 aRYTDERmeB. BF&RKE1f compounds of formula (IV) with

trifluoroacetic anhydride in the presence of a base (such as triethylamine} in a suitable

5  solvent (such as DCM) gives compounds of formula (V). Halogenation of compounds of
formula (V) with a suitable radical halogen source such as sulfuryt chloride or N-
bromosuccinimide in a suitable solvent (such as carbon tetrachloride) gives compounds of
formula (V1). Treating compounds of formula (VI}) with a phosphine derivative (such as
triphenylphosphine) gives compounds of formula {VI1), which may be cyclised to give

10  compounds of formula {VIIl). Typical cyclisation conditions comprise heating in a suitable

solvent (such as DMF) to a temperature in excess of 100°C. Compounds of formula (II1)

are obtained by reduction of compounds of formula (VII) with borane or nickel

borohydride.
16 Scheme 3
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Compounds of formula {ilib), i.e. compounds of formula (lil} where Rlis C1-3alkyl, may
be prepared according to reaction scheme 4 by reacting compounds of formula (VIII) with
a suitable alkyl halide (such as methyl iodide) in the presence of a base (such as sodium



15after the listed diseases below refer to the classification code in
Di agnostic and Statistical Manual of Mental Disorders, 4th Edition,
publ i shed by 26d08270€r | can Psychiatric Association (DSMPbY)EPg(mgl,ﬁgq)g,t he
International C assification of D seases, 10th Edition (I CD 10):

20i ) Psychotic disorders for exanple Schi zophrenj a_ (i ncl udi n t he
subt ypes PYirdsd e stighie solyant4gich a&%)é%{WWEEBV TRAYElqAEgRgyant or nickel
Cat at oni C boypedd@95. 20), Undifferentiated Type (295.90) and Resi dual
Type (295. 60)) ; Schi zophreni form Di sorder (295.40); Schizoaffective

Di sorder (295.70) (including the subtypes Bi polar Type and Depressive
Type); Delaehermadl Di sorder (297.1) (including the subtypes Erotomanic
Type, Grandiose 25 Type, Jeal ous Type, PersecutoryyJype, Somatic
Type, M x Type and Unspecified Type) Bri ef Psychdtic Disorder

(298. 8); are hot| c D sorde ; Psychot der due to
a General Med oNd¥isi on—(iacl he CEubtypes gFons
and with Hal | us natN ons); Substance ced Psychotic sy der

(i ncluding the Rsupres with Delusipns £i@P3.81) and wideh alkyl

Hal | uci nations (293.82)); and Psychotl c Di sorder Not Qt herwi se

Speci figed (298. ) WO 2009/ 127678PCT/ EP2009/ 054493 i i Xllisogni ti ve

i npai rment including for exanple the treatnent of inpairnment of

cognitive functions including attention, orientation, |earning

di sor der s Saltemay pe (preparedn@neenfiotlly by deacton witmthsiapproprizte sicid odiesidr der s,
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age relate aﬂltIVEIITpaII‘I’I’E autismrel ated cognitive
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related 1 ¥ive di sorders and dyskinetic disorders such as
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or pr r essive
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Delusions (293.81) and with Hallucinations (293.82)); and Psychotic Disorder Not

30 Otherwise Specified (298.9).
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Wth Manic Features and Wth M xed Features); and Mbyod Di sorder Not
Q herwi se Specifi ed (296.90). 30 iv) Anxiety disorders for exanple

Soci al Anxjgh)Mgkbs9¢ der; Panic Attack; Agoraphobi a, Parpcq”@ﬁ?}ru%gé
Agor aphobi a Wt out Hi story of Pani c Di sorder (300 22); Speci

Phobi a (300.29) (including the subtypes Ani nmal E Nat ur al .
Envi r onmeri cogpfe inppayaent Arlading &1 exgrar's thpiratmegto itrRlmaNt of gpenityRd

Q her TypeadrctiSREha@hdimy eintiod, $A8ntdin, Ee@%ﬁ‘;s@édi@ers 3REAEY LS imegnday sor der
(300. 3); Pos%}raumatl c Stress, Di orderﬂg (ﬂ? iL% Acut e Stress
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coho oxi cation i rium. Al coho t hdr Lriy

A conor - 1 Hres§BhaPlobE: At AsPReR il poh R troRE is tflenigelatec

Amestlibc mogmtvchedsor@érscﬂalmldysmhj‘x:@éso%ey&hm:hias PhBdisso’s deease, neurcleptic-
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and Al cohol - Rel ated Di sorder Not O herwi se Specified (291.9));

Anphet am ng dLfe-ArRARY ﬁ@o@%tsb#d&?&f@ﬁé‘ﬂaﬂ%p@D&r@&g \%eép‘?so(jEQ(mcﬁ’a@rW%or
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Di sorder, Specified (296.80)); Other Mood Disorders (including Mood Disorder due to a General
25  Medical Condition {293.83) which includes the subtypes With Depressive Features, With
Major Depressive-like Episode, With Manic Features and With Mixed Features);
Substance-induced Mood Disorder (including the subtypes With Depressive Features,
With Manic Features and With Mixed Features); and Mood Disorder Not Otherwise
Specified (296.90).
30
iv) Anxiety disorders for example Social Anxiety Disorder; Panic Aftack; 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-
35  Compulsive Disorder (300.3); Postiraumatic Stress Disorder (309.81); Acute Stress
Discorder (308.3); Generalized Anxiety Disorder (300.02); Anxiety Disorder Due to a
11
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Sedat i ve, Zmbrﬁﬂnn@blsﬁelmlplé@r}ﬂﬂsdiHIJGQIGQ@?@n@@lﬁ( Berendence (Setal)i ve,

Hypnotic, ®4nnAnXiaelidd (365 é@)“%‘%mﬁ%ﬁ@lnﬂﬂﬁ:aﬂoﬁ%@@i By)eCamQB[%%ﬂoﬁcatBE Dellrlum

AnX|ont|cIntOX|cat|on Sedat i ve pnoti c, Anxi ol yt

W t hdr awal Cqrpgbisdducest Gaxolc Dlwﬁﬁf@pﬁﬁﬂabﬁlﬂﬂ\lﬁﬁﬁd@ﬁngﬂetycplﬁ(ﬁﬂ@)ﬁn@éﬁn@ﬁbl&
Delirium rasad Dﬁé@rdeﬂ‘l@f‘@ﬂrbﬁms@Speﬂ’fPéUQiQﬁtQ)F Cbthihslrawadd Iﬂ?@dyrbéﬂsl@ﬁtludmg

ypnotite-  CosrRHapandaee (ARelcSi Lo fig e S0P 8o pCogr e Froxcetion (265 0),
Cocaine Withdrawal (292.0), Cocaine Intoxication Delirium, Cocaine-Induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-induced Anxiety Disorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9)); Hallucinogen-Related Disorders (including

35  Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
12



25Sedati ve-, Hypnotic-, or Anxiolytic-1nduced Psychotic D sorder,
Sedati ve-, Hypnotic-, or Anxiolytic-lnduced Mood D sorder, Sedative-,

Hypnoti c-, WBrZO(@ﬂﬁGQt% yfl c-Induced Anxiety Disorder SedatyM&rprpgo/s4493
Hypnoti c-, or Anxiolytic-Induced Sexual Dysfunction, ga tive-,

Hypnotic-, or Anxiolytic-Ilnduced Sleep Disorder and Sedatl ve-,

Hypnot i c- Hadvcinggen dtprigation Relirkim dlafidenagarndysed Beysbpiig Riordpreci f i ed
(292.9)); H-‘érnwﬁcsgaﬁnm@@d e Dedrddk SalIdahogHAl ikl tiniety Ralarsdiian ance

e it R ke e Mo P ps et TP S FEAREAINER ¢ ous
Oxi de) . viDiscrtiere finchidiey ldEﬁ[SnthEUpe@d’laﬁfPl (F04p80) Matiatars Aeege @05.00denhalaguch

(Elflp?r/ Z i ;as'f&(ﬁ?%é#dég&ﬂg%é ‘l(aé’ni%nf‘%'(ﬁ’?rﬁi%‘g ndggpsirgleleé? gWQSI eep
Di sorders Qemné,gmhalahtﬂmdedaﬁsﬁhyﬁdmstieemhﬁiasielndtmed(l\wa Dﬁjrdaand

: - ey S _
suon as 14 PleguRbs BB Rk debdnt it dart sl el PISTRIRY Bl it Ghecied
Ni ght mar e (949 ddeotipgiRelader) Disgdlers dinTlading NicofirsmPelande3@7A30%) ), Nicotine
Sl eepwal k'ww;amgb@ro (a;%@ﬁ,cé@ae-ﬁagteﬁ@@mo@oww g} ngsor z&ﬂ@ﬁ' fied

(307.47));_Sl ee sorders Rel ated to Anot her

(i ncl ddi n@ﬂ‘%@&%ﬁ‘%{j [Heprdersdinglgding Opieis Dw?%mcemﬁ%@%eﬁbplplﬂ@“@uawoé@@

Byper 3 0m"'|@’plcﬁ@|rﬂéx%itlé@(%Q@%@’pld\@ﬂﬁtﬁbfg@?ﬁ(ggﬁ@f Oé)ﬁ)g( |a£2>t%cémotlaen§blﬂeg
soraer 1110 an ups ce- 1 nauce

S oop D s oy Tndbred Dachgo ied €6t PRRE SRS DA GppereBiths o

Typi Par mgmsmmmgaoduomuxmewm)o Dzst,order\andbpﬁﬁd Rﬁgtedlmﬁrq@n\ﬁ)ti (L)ICh

as nor exi LV n . N

Type and EBSE AP R RoR N PRGss a5 S tolef Fj ters

(1 ncl ui ngzntlhélng&be:yqyelsilrlajbg]engerwm@orhﬁm Mempynlidina gbisep@Ps.90hesi t y;

Sonul : .

D rs’rglrj d:lr Vq:’h%ﬂgcﬁtg?%niééﬁc [ﬁ)éenc 2?2 @gfgg%ﬁ]dygl&rlg Iﬁf&lggtfo.’n [?éb\ﬂ rFaISHerﬁgyb I1d|{1

Di sor der s |nduskd dsyrpoiubissides Pheseyeliiine-Ip2g@dddyod Digqyéergahersytmmef der

15Rett’ s %éﬁ%@%ﬁx:e%@r idifgedq 'ﬁnéhé}klﬁﬁﬂ élgt%d %us%?éé#%t BRnEL ¥psineg

Devel oprrenta D sor Not Ot herw’se Specif

At t ent i on-(B24-9)si SedriyppdiRetion ar Pl é'ﬁ"‘e(jl':ﬂiqrgﬁﬁ ﬁ@c"#CH@ Setiypes

At t entgoon-ryphbid, br A:W&ﬁrcqrerpbwdewe Roaong esedsipnb Hp@%tlayd@em(uatwe Rddse
Attenti on- Oc) % &? dﬁcu V|t order .20Pr dg%lrggg%&tlal Hattentl ve
Type (314 A0)npe Pﬁﬁétfcr f)"f%‘& r&e&'ww@ dptive, Rypnotic, or

Hyper act i mmwuwmdfame(zezmﬂ Sléﬂ!éntnenidyp%h@mir mﬂollﬁ_aj‘ Inixicatidpatiagh] vity
D1 srupt 1 ve R 1ot anaabie R dateui BorbBr bhrlondr B
t he subt yfeessisiingl linoamtia Glesletivet \Hhen 6B 2, lor @b)iplyie dleesstipp thmnestic Disorder,
25  Sedative-, Hypnotic-, or Anxiolytic-Induced Psychotic Disorder, Sedative-, Hypnotic-, or
Anxiolytic-Induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety
Disorder Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction, Sedative-,
Hypnotic-, or Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiclytic-
Related Disorder Not Otherwise Specified (292.9)); Polysubstance-Related Disorder
30 (including Polysubstance Dependence (304.80)); and Other (or Unknown) Substance-
Related Disorders (including Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide).

vi) Sleep disorders for example primary sleep disorders such as Dyssomnias (including
Primary Insomnia (307.42), Primary Hypersomnia {307.44), Narcolepsy (347), Breathing-
35 Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder (307.45) and
Dyssomnia Not Otherwise Specified (307.47)); primary sleep disorders such as
13



Onset Type (312.82) and Unspecified Onset (312.89), Oppositional
Defiant Di sorder 25(313.81) and Disruptive Behavi our Di sorder Not

Q herw se yoB8ilofibRS% and Tic Disorders such as Tourett deys
(307.23). Xx) Igelrsonal ity Disorders including the subt ?g@é%@?gnﬁfsd

Personality Disorder (301 0), Schizoid Personality D sorder (301.20),
Schi zot yp&laraserssAneitgingNiibirerse Disvrder $307,47),38eemtaren Disardepti0odd8al i t y

Di sor der %w@%mg%dﬂ%r (BiveadY@hg @@%'sbf‘nﬁlamo‘ﬁ OittRRisé 8BdaiA)(307.47));

Hi strioni c Per sonal i %ﬂ sor der Nar ci ssi stic Personal Ity

D Sor dar GSD Begder Bl oker) T S A S
Per sonal i mmoiaes piedar Dic&ddr BD7 4hmas8ipe ofiaRESby & ARHEP Méhtdl Disorder

(o1, o ST TGO IR heto ES2a9) Haaes SR ORaRt SO TR SRR s
such as Sélaepl Didden(mciDiisg tiaesubtybestordnia g yply, FopetsomeiaIgpedtaresinie
Di sor der (@ggagéyix??ﬁ%?ﬁxyal Aversion Disorder (302.79)); sexual

ar ousal di ng Fenmal e Sexual Arousal Disorder (302.72)
and Male Erectile Disorder (302.72)); orgasm c disorders (including

Femal e O g@si ti?n Iasﬁf‘?fe%esrucﬁ Q%n&%)ua N\é?\to%a%ﬂ'ﬂgs(lﬂ‘blﬁc(y% dﬁgrﬁlry éénlg%sttgc‘%

and Prenmat ure acul ati on -~ sexual pain
Dyspar'8uniTaPg 3@528%9 -Eating/ W@'FEFWR)SB'@Q% Ngnvpya (@@)‘@Ghﬂ'“wwabﬁzwmeﬂot

Qh
( 30§r \4’1“) se Il__:gt . Tsmcbngmgﬁ@ng I;f?gé)?gg?%lﬂga@o&bmgbélﬂétﬁ%etﬁégg&%}i BingAEatAg

(302.2) . 'HP%O(‘?@Q’OB W@%&ﬁ%@”‘@&d?@ﬁ?% )302. 84)
Transvestic Fetl shi sm (302 3), Voyeur| sm (302.82) and Paraphilia Not

10 CIherV\/ls 9)): . agend nti.t i sarders ng
Gender | déh f i{\’t‘st}"blé rHre(‘r d?% G l@@%d@forgﬁézgiﬁ(@egsqed% £i %})réjer
Di sor dér |Retwdb$cm§ereﬁhlkihood detetgsat(v@@a?so&&))and aadaSex Daveldpinsoitad Ofs ol

O herw se i1 The conpounds of the invention may
al so be us@?ﬁ“%ﬂhlggséé‘{?l ng i nf | amat | on, inflammatory 15pain,

rheumatoid arthritis and sepsis. In one enbodinent, the patient is a

human. ThetaekRiontB&ERk m%ractlﬂﬁlm%‘?@er%ﬁgga% %'s%bgbéﬁ&émaﬁ -D8ficit

synptoms and/ or treatment cause tons where

this is appYrRepqtidtyisgeen Grmbiegdelimat(S ohbi tf@ﬁ@%?eﬁ@td"ym%f“ﬂtﬁ Qﬁ@édef

aspectpo t heedunfsaiy maﬂw%wae ma\aogieﬁtean&qm@ump&facw fﬂébﬁieU ) as
her ei nbef g_[é(e describ or _use as a di canent .

In one as E?W?WWPQEME W@@M?’B‘rﬁ"&“&i% B@%cté{*v@%ﬁbw&)ﬁ?fd%om a
(1) as he@hé‘r’ﬂ&%@;ﬁc:ﬂ&d@sﬁﬂﬂ)bﬁﬁbeﬁfin@lciﬁédrdérhiblé@@flvd Bdhavisér DiforteRaUENg

i cot 1 m ¢ BeETgr RIS (patd B SUpfp bt Giodtr S i (LD o lent

i nvent i on (prsevTybeg3 &2, wmpdwnelpemfﬂeﬁ@mﬁﬂ(am 89, @spdsﬂmealrmmtrmsorder

descriged 9fs & B%ﬂ{i Dih & BhndRur BASdel b SRERS SodHrBEASH HEhEDrders

benefits rom _ steric rm |on n|co
acet yl cholsiffeas eewptar Disorder (307.23).

x) Personality Disorders including the subtypes Paranoid Personality Disorder (301.0),
Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder (301,22),

30  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).
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In one aspect, the present invention provides a conpound of fornula
(1) as hereinbefore described or a salt thereof for use as a positive

al l osteri of the a7 nicotinic acetyl choline GHER
VO 2009/ 15"'7@%’%@62{72009/ 054493 In anot her aspect, the[{nvenéulg}g?lu%‘a

provi des a conmpound of formula (lI) as herei nbefore described or a
salt ther ebfSexdrl dysfangtiang sushias Skl Mesing Digorgisirclinstuidingdiyserdive Sexugl one

enbodi mentpestd Bidores (5*0'2%) Qﬁd)géﬂﬁﬁm%r&&{@@b'r@@r @62 f7§j’ Nadh@al Ghdusas
her ei nbefore descri bed or a sal hereof for use in'the treatnent of

schi zophr éificeders finchnodiaseste ﬁ%{a AFLOH%a' BXSPUER (305r/ %?MM&@SE@C*%%%‘HU
of formul g3dd.72)perdiemei RIS BndeSE] FéRsle oﬁga%ns@bisortdaeosegfzaf RMalguse in

the t t t f Th

Compouta. GToTS A J02T 98 c@h%ﬁ%k%?@a&a@géq”@éﬁ’é%ﬁ PR

1; log C)usreoi r(mt:Eh&mg Dygiarentia @Pz.dgmd\r'agmﬁsnmeﬂmm nS;i(@alﬁyéfuhﬂmﬁdeé gnor
Vi

a sal !to t he(ﬂg;g) Q‘Qpngggd &r?%tTHL\ bg ra@a??émduad?ng%% ;%'t O(ég% Segés SN n

anot her agp@tdl), Friateurisnng302.6%), Pednphiie $302H, S@«eah\ﬂa@cb@mﬂa@m&{i yoBexual

formula (Idaqf &628f $HDRGIAL BAMRRAT (52E), Yoy SRl b2 BBIARRaldbnhib ot

manuf acture o
associat e@tﬁﬁweasneéﬂﬁ%ﬁ%@)h gefdgnigentindigerdare (incleding fMeaderdeanitychol i ne

recept or. gdighr@éah bﬁndr@&@@@fa%aﬁ&eehdbv%t.@rmlgwr@él.rdﬁéolééa@n@%ep\@unsa
conmpound of formula (1) her ei nbef ore describ or a salt thereof

in the nmadd¥a8Dlired §ex4pl RisgrdeaNehvthenrisadreciigd{3®&aR)i ng a di sease

whi ch benefits frompositive allosteric nodul ati on of the a7

ni cotinic.acetyl cho rece tor. oth asp t he .i hvention
D ovi dos. (e ST D e fsp haadty Teesanerger gm0y
descritsed parn,&zaﬂaiato;dhm-rrmabnd sedsise manuf act ure of a nedi canent for
the positive allosteric nodulation of the a7 nicotinic acetylcholine

receptor. I n anot her aspect, the invention provides the use of a
conpound df ofi@embbdmeht) thagpalienté mbehar. ghdésorirbateot’ irgiuglas prophgadnt

0 e TN Al S GRSk 8 338D LDl SARBAE WAy

psychotic disor er as
use of a doapBoRitRteior f*‘@rrﬁ*ﬁV@t(iq)f)d't@Q(Sherel nbef or e descrl bed or a salt
thereafy in the manufacture of a nedicanment for use in the treatnment

of schi zophr enia. 35 WD 2009/ 127678PCT/ EP2009/ 054493
hus in one aspect, the present invention provides a compound of formula (1) as

hereinbefore described or a salt thereof for use as a medicament.

in one aspect, the present invention provides a compound of formula (1) as hereinbefare
25  described or a salt thereof for use in freating a disease which is associated with a
reduction in function of a7 nicotinic acetylcholine receptor.

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
30  allosteric modulation of the a7 nicotinic acetylcholine receptor.

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
acetylcholine receptor.
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I n anot her aspect, the invention provides the use of a conpound of
formula (1) as hereinbefore described or a salt thereof in the
manuf act urg, 2§ whfiedi cament for use in the treatnent of, -ghRbYsQ83
depr essi on. n another aspect, the invention provides the use of a
conmpound of formula as herei nbefore described or a salt thereof
in the nafmugrEhaieep t e ueltion peayides grcompeundofifereutar Qs herminkgfore

cogni ti ve de&R@kE BEAalt therebffoPL iR &ls t?e%ﬂﬁéﬁt of & B8ychBiveiddr@n. B ghd des
the use of a conpound of fornula (1) 10her ei'nbef ore descri bed or

sal t t her &GWofimephheavRifige pravided C%mH%LH‘idcoéfPé'ﬁtJ’af(Bras t’]%r@'“ibﬁfof%%escr'bed

treat nent oof sé\t mbmom uSe AitBEREAmehtd aEH0LdPBFenRS PesHe, enttb@inghv,amg | on
providsarre hod of treatin i i i i i

a, di sease ich i,s associ ated h a
Peauct on TATRRYESE SoPPu SLEITE et oy PERgPre ST st oot RAeDh
1500rrpr| ség wdin the seeimengoftapxatyhurniepressiomeed t hereof an effective
anount of a conpound of formula (1) as herei nbefore described or a
salt thereof. In one aspect, the present invention provides a nethod
of treati Myeinvdntmams whvidés Heaedaund of floomuip 38 hareinbéfbregteseribed or a salt

modul at i of, b, l&s8 fy ﬂHb%&ﬂrﬂHn 0 M\}eciﬁg!afdr%ntr eceptor, 20which

conprises admnistering to a una thereof an effective
amount!®of a conpound of forrmula (1) as hereinbefore described or a

sal t ther egkinkRticNEsASBRELs a E&ﬁpdﬁh@%%qulﬁ'WQé h&BinB&BN H86riRd¥ehReE
for the positive allosteric nodulation of the a7 nicotinic

acet yl cholth?ﬁ%Ofrf‘é"é@Bﬂ’b'th?t’\ﬁﬁﬁn?ﬁﬁ‘tEdﬂ%ﬂel"'g"e@ dé%ﬁ?f“?n stering to a 25human an
ef fecti ve anount of a conpound of formula (1) as hereinbefore
descri bed  or salt

h
o ovi das. 4% st pspest e EVpition peifieR S iy BBFPRund il Mhass ci
conpr iises hachmbei‘cse desaned or asdiitihemof im theeeahufdvture of a medleé:ﬁeﬂtfmrve
o 203 2RISRl L ML B RO S 8P BRRE D, 7 o7

treati ng schliycbpneeedieaiorwhi ch conpri ses administering to a human in
need thereof an effective anmobunt of a conpound of fornula (1) as
her ei nbef ore described or a salt thereof. 35 WO

2009/ 127618 prtherrReped,/ the iiwegion provides the use of a compound of formula (1) as

20  hereinbefore described or a salt thereof in the manufacture of a medicament for
use in treating a disease which benefits from positive allosteric modulation of the a7
nicotinic acetylcholine receptor.

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

the positive allosteric modulation of the a7 nicotinic acetylcholine receptor.

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

30 use in the treatment of a psychotic disorder.

In another aspect, the invention provides the use of a compound of formula (I} as
hereinbefore described or a salt thereof in the manufacture of a medicament for use in the
freatment of schizophrenia.
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I n one enbodi ment, the invention provides a nethod for treating
anxi ety or depression, which conprises admnistering to a human in
need t her ctive anmount of a conpound of for
her ei nbef g‘?ie) g@élg;rﬁPﬁed or a salt thereof. 5The invent mjﬂcarnfﬂzamﬂﬁugs
provides a nethod for treating cognitive inpairnment, which conprises
adni ni st erld AaCtHer agPerinan invantisedrovidestesesext agomperndef fermsiant) ast a
conpound Gerdiftefdtb @eédrr))edi& eh?e\’liarhe‘.ﬂr’égtf iR HSRELdRE Bt é)Fne§|c§ﬁ\Eﬁt b RE&Pihe
The invention also provides a nethod for treating Al zheinmer's
di sease, WHPEREY Bh#iPiebey IEBEFHPRi stering to a human in need ther eof
an effective anount of a corrpound of formula (1) as hereinbef ore
descrr ed or sal t t r eof era npounds of_ for

25 t 3 ndP apfreisbet Hai ki dr iR el Hererin o oM o) 1%
to about Te@dnbefprpdesaibyd oi s therkef iothedtharudeturd ot @ meflicament fér om 151
to 4 dose V., Lans wi Il necessarily occur
dependi ng%ﬁ'g%th ﬁrégtge% thc%ﬁ%nve '%}E’?Prt"aée and condition of the subject
bei ng treated as vveII as the partrcul ar route of administration
chosen. | N 3RoFELRALARAL inybABAIRS udsTnE6H & % n an
enbodi ernenn Oﬁ&i%%cg)sa ne’ve nrqjg melst égggrgaér}r ae o] g%dgél}fr&gﬁi@d %Sk
about 800 h@g&’k*@j?f%éé95%?@ﬁ'ta st therggf In the rgarfuiratuie of @ msdeameartier the
dosage | evghkid heitRalnit®t bOANLRIMRE Afkidke 200. 1 ny/ kg to about 100 no/kg
body wei ght per day. The conpounds of forrmula (I) and their salts
t hereof may al so be suitable for conbination with other actives, such

ast t ;épi calin an?h@&aspé@athe aﬂbhtmxﬁdﬂmids]f‘a&netﬁ'@?df tEdalhg hg%lgé@, mémch ]ff t
ant i depressan Xi 0 S r .extrapyram dal side effects
and cogn creesas At n bt st R P mRlE R B o ot o
di sor dér s. coﬁmsmﬂmrmatenmotmmnm ieseef thefeel amefesativeoamaunt of 4 edmpound
exanpl e, aoq r%%t ﬁagger%ﬂtb%%% {ies%rré’%d (?%ds%ﬂ unctr ve admnistration is

meant the Co erm ous~or over ni s't:’?'fatr on of each of the
conponents in the form of separate phar maceuti cal conpositions or

devi ces. Thiyge 3HLH 'tHEEprQ%entt hes dﬁBﬁ'}SHv?de@%rﬁlethié § i hogrgg P Ersc%%@% cy@fchrmr €

therapeutrc agents is referre ener al n the
art and héereg SH@%R@F'E]Y&:@'IO@@”F ﬁ@rﬂaleeftrt¢féh€a@|7nttlﬁ@tmq%tymollnetret:@tcw S0

known ogs aﬂdc%ntdaeé@mwsenﬁ@m Dhish4rpihindBd thar6s an eiréthile hhS@it TEAt
regr mes in which &atr ent recel ves separ ate but coterm nous or

over | appi rf@"'t%‘%"r‘dagé mua %%W%?WFPSHS%‘PQQ fe? sdhipegAds of fornul a
(I') or a salt thereof and at | east one 35anti psychotic agent, a nood

t abi | t t £ .
St L) i oL G0 SR o R B B B8 e, e
scope of trhedutation ehthe ch\ﬁch@rﬁ]@édéﬁlﬂMﬁ’ﬁHcEﬁaQ%Icﬁ&émaaseismdefrtrétermqg tba

one_erhodi g AorAdAGIANC.LERRREH LA B AEALARR BRedsRes LPeC

herein, a patlent Ica ' se era
admi ni st r s@itdreredf. one or nore of the conponents for a perr od of time
and then receives adm nistration of another

In another aspect, the invention provides a method for use in treating a psychotic
disorder, which comprises administering to a human in need thereof an effective amount

30  of a compound of formula (1) as hereinbefore described or a sait thereof.

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 (1) as hereinbefore described or a salt thereof,
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conponent. The conpounds of formula (1) or a salt thereof nay be

adm nistered as 5 adjunctive therapeutic treatnent to patients who
are recei Wwa9RAMd stration of at |east one anti psychq;éw%mg“%a
nood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyram dal side effects or a cognitive enhancer, but the scope of
t he i nvent 8 8NReAimeR| {18 dvertnd nieyidasca Motbod frs iraplingtanaielydFidapessien.i on
of at | easihin@npRbédRaMekhfy RN Imandn RB&HheiaPAA bfkfive #Rount of a

anti depressant, an anxiolytic, a drug for extrapyram dal side effects

or 10a codAMPPYY HieiaNEdp atsé‘eiff‘é'lqeg?'i? e3HBeEP R FabdReTGPIng

adm ni strati on of conmpounds of fornula (1) or a salt thereof. The

conbi nat i t her api es of .the inyentiaon al so be adm nistered .

o1 MUl t BnedEIENE) SoIPY R Te G e L RaPave ShART: AhES GaTRRE
regi me whexdeiinistédrg to sdhiuwriad irahechi3berploamerifestiveramad hofra Giveroend difgetuter |
either in F)Igg hg%g @e%;e @es%h@%nog apsgﬂrtﬁ’rqu?guti cal conposition or device
conpri si né 8F "ESnral T ng bo conponents, or as separate conpositions
or devices, each conprising one of the conponents, adm nistered

si mul t aneaysite & i et ) SnS R b0 Vi ;
componant 8 Far o R oA e PRARER Gt il pomyises,
of a Kot - gdmigtedng to@ humag it pradiberegisperitectysameduat ¢ a eavwound efping e
provi des q))rehBRthbeford RalRRN: Lfaitandsstchot i ¢ di sorder by adjunctive
t herapeuti c adm nistration of a conpound of fornmula (1) or a salt
thereof to a patient receiving therapeutic adm nistration of at |east
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di sorder hy1 adikgRe bboe 16MRLAR el Re@fBdRgay.r ation of at |east one
anti psychotic agent to a patient receiving therapeutic adm nistration
of a conpound of fornmula (I) or a salt thereof. In a 35further
aspect, th@eicaw@oindanf proviadesnd beirdass Bkredt mheasd b BaEt-ARfbDSyHakibe
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of a psyclentideprelssois dexicwica doagsifardxirapcanidaindd dffecaEadicbgnitive

adm nigtrat| 0L |t thereof. The

i nventzl%ona%nhfgrﬁtﬁg%tog’rr ovﬁﬁe@ Fbg’? 8Frgétg{eﬂgélfg)sgénh%)lmgé')s/(grﬁ‘(g)t%i c agent for

adj unctive therapeutic admnistration for the treatnment of a
psychotic g tibr %h Bk i VA Wo¥ } Qs dhad

of a conpour??gg%ﬁ%érﬂu?rge%%)o otre “g\l%ga ntérgﬁgiég%@%g‘z!?ﬁaﬁg '%?rt&%‘lgﬁdh%wm
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is also known as add-on therapeutic administration. Any and all treatment regimes in

which a patient receives separate but coterminous or overlapping therapeutic

administration of the compounds of formula (1) or a salt thereof and at least one

35  antipsychotic agent, a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyramidal side effects or a cognitive enhancer are within the scope of the current
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10anti psychotic agent in the manufacture of a nedicament for
si mul t aneous therapeutic admnistration in the treatnent of a

psychoti c RS The invention further provides the j5& .
conmpound o?b?orgﬁu 6<:;"18(I) or a salt thereof in the manuf acturljg%g@qggs

medi cament for sinultaneous therapeutic admnistration with at | east
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adj uncti veodhifs @nstdat tgedini stration of a conpound of the present
invention to a patient receiving therapeutic adm nistration of an

active ingredient selected fromthe group consisting of: a npod
st abi | i sertheaRmbaticEPELBRA I thedivedlivt rahyils€ be adilihld@rédsimultaneously. By

30ext rapyram da cts and.a.cognitive enhancer.. In a further
copect Y i fDand SRS TEh By P & BN ol BbaAG s néMelar ecent
I nventlison dompbhentsrareiddadiistered dbgethemextheraimtiet fofno of Aaslpgla phanmaceutical

ther apeut| GeRULA §14:0kt AirbRlind B b BRLTEN o Bl VGHRLE dloeor der

in a patlen recelrvin C a |on
i ngr edi entcos@betmnsdarfdewmsc Iaecl'gcromqnlswgnse stthegomponeatspredrdinisteadsd | | ser,

an VO 20094 }e,A84RR ﬁbﬁ?@&ﬁﬂ%@ﬁﬁhé%ﬁ%gmﬁma con%nﬁrgé\‘o‘?' ytic, a

drug for extrapyra ects a a cognitive enhancer. The
i nvention W@@nﬁ@wwaﬁ'%”ﬁﬁée@fOV&eédﬂﬁB@lﬁfﬂ‘ @ KittpEppiiesent
i nventdgon in adjunctive 5therapeutic adm nistration for the treatnent

of a psychotic disorder in a patient recejving therapeutic
adni ni st r db ASHhST agpechibpieiose; theyinvention Pravides @raeih e Ifiveatieend playpsychotic

consi st ngjusﬁrder@y@apdctmeMrépbewé adramls&aﬁdnctﬂ@rc@ﬁ@aurm of dbrmaX(1)r ¥iskE, @
drug for F af?{é n} 3 si de ﬁf f ectts nésg Q{ﬂ&f ti ve enhapcer thThe
nvent i on TIPPHBR FBroY resinsHBeaee g eimnslaBoT A lpshans praeinic
i nvent i on dgent. USaanHber aspect, the invention provides the use of a compound of formula () or a
25  salt thereof in the manufacture of a medicament for adjunctive therapeutic administration
for the treatment of a psychotic disorder in a patient receiving therapeutic administration
of at least one antipsychotic agent. The invention further provides a compound of formula
(1) or a salt thereof for use for adjunctive therapeutic administration for the treatment of a
psychotic discrder in a patient receiving therapeutic administration of at least one
30  antipsychotic agent.

In a further 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 therecf. In a
35 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
19



adj unctive therapeutic admnistration for the treatnment of a
psychotic disorder in a patient receiving therapeutic adm nistration
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20adm gl stration of a conpound of the present invention. In a further
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the udB oPnipsyshatic geerttiyihediasktacis e madieansent iR singHangrus dhesprauting

of: a mocédﬁﬁrﬁéwahmmrtheﬁéetﬂaﬁﬂdﬂ@%mﬂ@ausora@r axfhéhrWeMﬁdrpfurﬂ@er%F%e%?rﬁe
uncti ve

30extrapyr am side effects nitive enhancer for

her apont e BEAPITRLRAET i1 PS4 BSeHR s T Sy € Aok e P BT der
i R a pati ermuultaeemns\ﬂnmgpadneaapeistraﬁbradm mliéﬂsf aid amipSfcheticcpoin it of
the present
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an ant i depredisaihe userpf ghigpslope Rolipsichdtio ggdndin e Meapipeiard ofal medicament
effects ang fm@RABhS tH@raSélJ%@'aeﬁrmstrE% dvu'iH’@ BbrhS8unbi 4k foRRka Fﬂp gvidgs the

use of a conbi nation of onpound present Sinvention and an
active i n&?%@ﬁfé‘hﬂ“eér@ﬁﬁﬁ%ﬁfqFP%ﬁ‘i‘Qfﬁé“SQFQ%p consi sting of: a nood
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A LI AT R TR R L S
admi ni st r asyadiotic disdriier dofrgaiting atfird Hogagp Syrenimmeisiy 2@oa@bund of formula (1) or
a salt thereof and one or more further dosage forms each comprising an antipsychotic
agent for simulaneous therapeutic administration.
25
In another aspect, the invention provides a method of treatment of a psychotic disorder by
adjunctive therapeutic administration of a compound of the present invention to 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
30  extrapyramidal side effects and a cognitive enhancer,

In a further aspect, the invention provides the use of a compound of 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
35  active ingredient selected from the group consisting of: a mood stabiliser, an

20



10The invention further provides the use of a conbination of a
conpound of the present invention and an active ingredi ent selected

fromthe %8‘18}9@9@% sting of: a nood stabiliser, an antjdgpsessant,

an anxiolytic rug for extrapyram dal side effects and a cognitive
enhancer for sinultaneous therapeutic admnistration in the treatnment
of a psyclrotideprasisanr aeanxiohdicTherup fy @xtraryreridalskierefigets epdasoghideuse of
a conpoungneincthe present invention in the manufacture of a

medi cament for simultaneous therapeutic adm nistration with an active
i ngredi ent selected fromthe group consisting of: a nood stabiliser,
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25ext r apy readiadapnivedehefidesct s and a cognitive enhancer in the

treatment of a psychotic disorder. The invention further provides a

conpound of the present invention for use for sinultaneous
t her ap@ut iT®edmyeniandurtkaripoayidse the uae chetcomecinsef d rragens Evertios dorfuse fer

the group JReeRe edrbfaitiebamMistafth ©f ARitbSRint 0P8k dtid ARORRS A pati@ht
anxiolytic, a drug for extrapyram dal side effects and a cognitive

enhancer i"fCaMiRg PereaeyHsRAMTSERlioR oiaAgive @psdieabseleciasdramhinearotn
further preandistg ofRemosstadilisan aaGintiveprésegnesh enlolge] £atugdorf rom t he
group 3500n{3| stin Iof.' %fﬁcm()d stabi |.i ser, an anti depressant, an
anxi ol yti fr%"ya%'gaf%#ﬂ S B9 PLRPYLe ARt fects and a cogniti ve
enhandér in the manufacture of a medicament 22 for sinultaneous

t herapeuti,c_adm nistratiaon wi.th a .conmpou of se i i

i tne. o r AR abegt e Rrebbto By B8RRI ISR el F ol b
provi des thyedisetivefthaapadit ruministrgtiadifentact ingredidnifssteeted imngthe gpoup
5consi st : ) kb Serns ] t xiolytic,
a drug fo;&gg%ﬂrng%&%god%@g?%g%gfa%r]te{%bsr@éa%%}&gg'pé@gﬁﬁ&i %/g%g_rﬁﬁgncer for
si mul t anecuSapyanidpleins effegigdnd asraritivernhaneds taa salifpbipseiving therepeutic

presenty i nyRMidtRMoh Br 4 BSnpdusabMBlrddbnBnRy&hoti ¢ disorder. 10In a
further aspect, the invention provides a kit-of-parts for use in the

treatnment of a
In a further aspect, the invention 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
25  for adjunctive therapeutic administration for the treatment of a psychotic disorder in a

patient receiving therapeutic administration of a compound of the present invention.

The invention also provides the use of an active ingredient selected from the group
consisting of: @ mood stabiliser, an antidepressant, an anxiolytic, a drug for

30 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.

In a further aspect, the invention provides a method of treatment of a psychotic disorder
35 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
21



psychotic disorder conprising a first dosage form conprising a
conpound of the present invention and one or nore further dosage
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consisting O a rmood stabiliser, an antidepressant, an anxio y‘tl C,
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preser6 i nventi on are as follows : clozapine (availabl e under the

ol oot Ine e ffher ol bl he, of S o Bt S Sasai rae BRI b
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am sul pride Faval | abl e under the tradenane SOLI ONTM from
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Part ners, d@s@ena), fl uphenazi ne 10decanoate (avail abl e under the
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(avai | abl ehgrinkentiernurtherpaevtesa PrROeEN oithg pregenitavantiasrfer yseveri | abl e
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trifl GOperapsirinoctousace sariispr-n-aptidraressany o) BRURNE) @ 2 $uhor

extrapyramidal side effects and a cognitive enhancer in the treatment of a psychotic
disorder.

The invention further provides the use of an active ingredient selected from the group
35  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
22
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tricyclic aa;ntopu@mz@sstﬁmsntl(ummt@b aathiothikgrteydridnjorprothixene;
thiencbenzodiazepines; dibenzodiazepines; benzisoxazoles; dibenzothiazepines;
imidazolidinones; benzisothiazolyl-piperazines; triazine such as lamotrigine;
dibenzoxazepines, such as loxapine; dihydroindolones, such as molindone; aripiprazole;

30  and derivatives thereof that have antipsychotic activity.

Examples of fradenames and suppliers of selected antipsychotic drugs that may be
suitable for use in the present invention are as follows : clozapine (available under the
tradename CLOZARIL™, from Mylan, Zenith Goldline, UDL, Novartis); olanzapine
36  (available under the tradename ZYPREXA™, from Lilly ; ziprasidone (available under the
tradename GEODON™, from Pfizer); risperidone (available under the tradename
23



clom pram ne, impramne, maprotiline, nortriptyline and
trimpram ne); nonoan ne oxidase inhibitors (such as isocarboxazide,

nocl obem %0 ZR‘PﬁQ.%Hgl ne and 20tranyl cyprom ne); 5HT3 a résm%guc{%h“%

(such as exanpl'e ondansetron and granisetron); and othe
bupropi on, am nepti ne, radafaxine, manserin, mrtazapine, nefazodone
and traz ocF’dﬁB?RDAhE?‘u BPyprliessenh ﬂéﬁtam fiyparatsd@vailable nadertiee adenefet he

present I@%@Q@Lwnﬁém%ﬁé&éﬁeaéagﬁmm %Lélabré'dﬁze@tﬁé F}Q&H?lb%s and

benzodi azepi nes _such as al prazol am and oraze am

ext 1 apyr ariEECT, oo RpBate (NAiable tndpr e tra@@wmerﬁw@nﬁwwap§awrfu-t he

Er esent i rB&ﬂﬂielaﬁB) hél@béﬂ'éi@l (@Vé.ﬂaslacahuaah@tr@@en(améormm)mrrzdnﬁ ORh&RICcNeil);
I peri

d.t h h d hi st h
o g A TR I R T SRR INE R i E TN
en h?nger S Iani'nat?a I(Q\mri]aﬁld)mdes e tiadehdreed WWM@‘ME\mmmeswmtchlomtembnw
n nest er ’ tacrine, i
0l e, XA o FROL RSP B AR B DIEE 3D Rid BELLDS v
nuscar i ni dlupleragioaiamaiablsueier te teeenared PRELIXISY', from Apotheeorh aitipregnt |,
the activesdhogLYLRMbng Alnelios: ﬂ»ﬂz\nﬁ959%&.5@535%@0&Jgﬁg?n%g;gggwgzmé the

present invention, I's an g ant | q%/
cl ozagine, de@armtea(pmléb!emnég‘é ¢ HadrnamgURROdRNeecanedte ™) diphanazine

zi prasi dongafthatd Thyilhme h%r e Ehdéﬂ@m@@w\mm 1 filpREn el MBrdoRBR&M! ent
for use in conbination with a ound he present invention 1s a

typi cal angy3jayeHedsrdhe V@ﬂe”@'ﬁﬁl‘?ﬁ ¢ HIT"Hr E?PHH’E?Z’P&@VG"@W Bpded e trastename
mesor i daziNryANE vp hemaZizee; thib®irhe ngacrrbaﬁonder(%hb@é DEdR Hadename

trifl hi_ot h

bt 1oz do. B LS O R B RO B api ne. 10 11
anot hes er(tmfmbrmaamyi);irieaota@rzmuenhlydrgblednumﬂbva"iebleua@erlthib esdghbmat i on with
B o R S YRR SRS GBI Pl S par °
| anot ri gi N&ILADNNYe Mo rBcherdmi); rmmiteeazume(@aimzwpﬁlmmhmrodhicm;gal(nmwbIQS
I'n anot her Qgptgglr??éﬁtﬁme é“#z%r\! ’fﬁlLA&@rNaﬁ)l ﬁﬁrgrtdgﬂﬁe {ﬁ% |Iab|% Lﬁw%gpt't nat I on

with a compoun E esent inventio gpressant, for
exanpl e a @demarohMALLYR F“@ﬁ’fO(T?sN@ﬁﬁ&sRﬂmﬂdH@eq?méfevqg@hd Atshaenayr,

met ocl0pr aRdifGdne @vaBbIR AR IhE BXRIaKR MOBARM Qbm(ESHIGH n%‘ﬁnfdnba' opram
escital opr am fl uoxe ine, fluvoxam ne, fenoxetine, indalpine,

zi mel di ne,VOURAPUledpYFiablgundethe pdaraine MOBRN); loxapine (available under the
ser ot oni n/tﬁeé@éiﬁeec@klrrmErﬂeumwa\lvatsbnmd&a@]@é h¥dFoEHbrias (MAMEK ardefthe

reboxetin duI 0X - aci renal i ne reupt ake
i nhi bitor 3'1 aHEVRWE g(éXH‘E‘B'%xe)t? pxa et CE’Q%PT%%@%[‘? s dedegdesane ych as
amtript yIUO)QTAreE‘E‘)‘mmﬂaenmme biefpgpidaniGlienimaRPY Qerdinde(Tasiah ™) op triglps fe

or tri Oqugn,r%)amgg %ggne oxi dase inhibitor (such as

i socar ox phenel zi ne or tranyl cypronmine); or other
(such as 25bupr opi on, am neptine, radafaxine, manserin, mrtazapine,

nef azodongyQr, sIuTt%@Q&ﬂJg?/chotic drugs include promazine (available under the tradename
SPARINE™), triflurpromazine (available under the tradename VESPRIN™),
chlorprothixene (available under the tradename TARACTAN™), droperidol (available
30  under the tradename INAPSINE™), acetophenazine (available under the tradename
TINDAL™), prochlorperazine (available under the tradename COMPAZINE™),
methotrimeprazine (available under the tradename NOZINAN™), pipotiazine (available
under the tradename PIPOTRIL™}, iloperidone, pimozide and flupenthixol.

35  The antipsychotic drugs listed above by Tradename may also be available from other
suppliers under a different Tradename.
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I n anot her enbodi nent, the active ingredient for use in conbination
wi th a conpound of the present invention is an anxiolytic, for

exanpl e a pbgn @ﬁﬂhﬁsﬁep' ne such as al prazol am or Iorazep%,ﬁgirﬁ){mg%e

i n medi ci ne, e conpounds of the present invention aré usua

adm ni stered as a standard pharmaceutical conposition. The present

i nventionln ﬁféﬁfé'ftb@fé‘}sp?%@f hednvention. suitepleantipaypeaiic agepip Hicide Slanzardne,
conmposi ti Qi@p&fli@ﬁé'qﬁbﬁﬂ)lr% sRaLnE HafopbRddMWiRagihe, Atadi@inel BRRiAT Snd
described or a salt thereof and a pharmaceutically acceptable carrier
or exci pi &fit"e3He phar maceutical conposition can be for use in the
treatnment of any of the 35conditions described herein. WO

2009/ 1276 / P2009/0 4493 The co unds t he invention
2t ni 61 o OIS POIRSS ARG iR USrCh R TRy ShibgATEserh e ghtan melods
par ent er aIhth(jlﬁn,g;odmmt\ramnmlefuaibrpuctmtmmﬂmprse}b kaibgmarspireakadofrigirect al - or
transder ng| tical conpositions
n gl@g teé Oécgargazeﬂﬁs ?Eﬁ%‘%‘é

adapt ed aé%or I"hventi on which are active
when given orally can be fornulated as liquids or solids, for exanple
SYrups, susp gﬁé&%ﬁt(ﬂp se\nmér?hgppe uéécnh%esme Waﬂhsgr‘g@ﬂ im%@&-aﬁﬁudé\
liquid fornulatron w eneral I'y consi st a suspension or solution
of thd0cofpmienn antagmists. CRMNT antagenisis |Cext? 'qfub@rf§§8ﬂ feql ealpgeristsiexanpl e

an aqueOU%og%M@mbra%%anreeﬁs@@mﬁ trip‘?‘é Jaaa@ke mh.b%r¥w1 AagdPlst NK1 and
non- aqueous_sol vent, such %?g?é ne g or an oil. The

for mul at i QAN é’F‘%QP%%?n'\%"F? OHG"SaBé%?“taﬁ?'?é%f%r%‘?‘aqt?%agomﬁs
flavouri ngsuh RehOMIAE, ?é]ﬁrﬂbme éﬁd\n@w&m@n{m@memomheedpmkmumfb;tars
t abl et carz bgcﬁprﬁgar ed usin ﬂsw abI e Cg(garna rier(s)
routinel y ‘WEEF O OPPERETY ﬁ%pf OeEPSlH %32 F%é“ Pch
carri @ss izmdidide pregetisd ami mtmma)t dyal stratanin/ndradtérosios resiptake dibitoc

ei ng. r out T BrRRRlt & ehrkelth et RO B SR ATaf AT ok
cont ai ni ngnhitbiera@Etichvas rehq@d%)emtcy@aantﬁmprﬁse@m edcluss agitithdinelar d
carriers apgLRgmd | hr%%ide’,‘mﬁ%gfg%% ﬂg@@‘};ﬂeﬁhé Qn&ﬁnﬂﬁ&%ﬁ.naﬁ'rﬁ&%ﬁﬁ%ve' Y

a di spersion or suspehsion’ ca _ usi n
phar maceutdxiggbe tﬂatbl’“i”é (gush as ispearoRearisieemag|oleaivide. @bﬁ%e‘Z'%%Pm%l oses,

si | i calpes iRhyRldrdmABH 5H|T‘§ aﬂﬂa§@rﬁ§t§ LEV R e%t'ﬁ;ﬂ@ BsdRBettdiedhdldridi %ﬂroh)"%ﬁd a
soft gelatin capsule, 25 Typical parenteral conpositions consist of

sol ution dithessEyenas BypreRion, ﬁé“ﬁ?ﬁﬁ%u?ﬁ?ﬁ%ﬂ”%m@cnsﬁrﬁ‘ &“'@Q@PFP@%@@%
carrier orangafesdgenl |y acceptable oil, for exanple polyethyl ene

gl ycol, polyvinyl pyrrolidone, lecithin, arachis oil or sesane oil.
Alternatively, the solution can be |yophilised and then reconstituted
with a sui.ﬂtratdlyecswh\zlemayjba%ecpihitm thiecap Gaitiriprasehiriatdntion intlodeEsh t | ons

for nanel RUNERL EREL N IR CONHENSTLINBE L0 I ALEH A5 BLR0LS:

drops, gel's r0so ormu I ons I ca conprisera
solution or fine suspension of the active substance in a

phar miceUtwrﬁgén tde{ gﬁ&ﬁaﬁﬁhﬁ&{l @ld@%ﬁ@&%’@hgﬁ 2B AQLE AU, FRla \bz 3k thé%%égnlar e

usual Iy pres ose'quantities 1n steril
in a seal dgvention include antzc olinergics (such as benztroplne biperiden, procyclidine and

trihexyphenidyl), antihistamines (such as diphenhydramine) and dopaminergics (such as

30  amantadine).

Cognitive enhancers which may be used in the therapy of the present invention include
example cholinesterase inhibitors (such as tacrine, donepezil, rivastigmine and
galantamineg), H3 antagonists and muscarinic M1 agonists (such as cevimeline).

35
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contai ner, which can take the formof a cartridge or refill for use
with an atomi sing device. 27 WD 2009/127678PCT/ EP2009/ 054493

Al ternati V\@b%t{»ﬂ?’{ﬁ?al ed container may be a unitary di S"%@@?‘%Q’?{"?@y ce

such as a single dose nasal inhaler or an aerosol dispe
with a netering valve which is intended for disposal once the
contents o cnempeshimentniee aplivedngredientéxmige #t exnbinviion with heoupsamgeoffittr m

conprises AR ASHAbN, M §P§t§h§§él anlifsyWidit, 6 (ﬂ&\ﬂ“lptb oA Pl@%lé%#lﬁ@h' ch

can be a 5conpressed gas such as conpressed air n organic
propel | ant”SB‘%fmn%esq“S"'qH]%?%WF@?&W@?'%’&%@W'M&E@%H osol dosage
forms can al so take the formof a purrp at om ser. Conposi tions

sui tabl.e for bucca ubI i n ual nistration include tablets,
| 0zeng&s irt')%ederﬂ%‘{ 'T'f"nt eaﬂﬁ’é’ RgrRd ’?'Hgg’ret@f’l"\/@m binstiap ih @ corPPIdRIIhE ed

wi th a camprésent isusiioas astygedi aanﬁlyamgelfar examp@ashiibomadine, gﬁbﬁdazmleand
gl ycerin. L rect adm ni stratio conveniently in
Pho Tor m SRt fiheadind, A e iRt et Bherbrar fubpRe ey BRliss o
such as C(btebaerhlim ttiiflur prbbra@o epowiiide nisoredel adhllephtixehe ansiddomadr

admi ni strgtjon.include ointments, gels and patches. The conposition
may be in un t ®dose formsuch as a tabl et, capsule or anpoule. Each
dosagdOunit for oral admnistration nay cont ain, for exanple, from1l

to 500 nyg ik ﬁﬁtﬁhér%rmb%glrr%f %&ftl@é m@ﬂa@e‘ﬂt t%F ﬁ@é th%BmﬁHQﬁcﬁﬂ' \ﬂﬁv {:c?ﬁpound of

exanple, fromO. 0 ng) onpound
sal t ther & préa% tﬂvatt@a EX ntOﬁ@ St@P@%erbfaé @xam'n*ﬁ %thIU@prﬁasfmrwﬁprOﬁWéfaw@

dose for oerldivadnddy, sirbahbRpineORMdtriymel %%bé&imt faRat@Boxchibadedind” drher
enbodi nment, t e unit dose contains from 100 to 40 ng. 25l n order to

obtain coléd "®hcy of adjunctive administration, the conmpositions of
each db the conponents, or of the conbi nati on of the conponents is,
for exarrpl e f a,unjt

pr epar at i ona%?tﬁ%{t Erﬁ)ﬁg;g}e TS I aegf fof or : h'tngtb “Bgal‘]g‘gé@fqﬁ@ge

below. In ttteh;aeg;n_tomdmtroess fhantidbplebgant, f@f@(_empbeacderetb:an taga;rgstrmtotarasal

br ovi ded renafeySBAL B fetoSopramiser y R Gl o BERE MR SLToLT g

mat eri al eigloprem, pecitalopram flyoxgtine fluvxamineefsanoaetiner ibdalpihe, Aratldine,

referngd ti@roxetine or sertraline); a dual serotonin/noradrenaline reuptake inhibitor (such as
venlafaxine, reboxetine, duloxetine or milnacipran); a noradrenaline reuptake inhibitors
(such as reboxetine); a tricyclic antidepressants (such as amitriptyline, clomipramine,
imipramine, maprotiline, nortriptyline or trimipramine); a monoamine oxidase inhibitor
(such as isocarboxazide, moclobemide, phenelzine or tranylcypromine); or other (such as

25  bupropion, amineptine, radafaxine, mianserin, mirtazapine, nefazodone or trazodone).

In another embodiment, the active ingredient for use in combination with a compound of
the present invention is an anxiolytic, for example a benzodiazepine such as alprazolam
or lorazepam.

30  For use in medicine, the compounds of the present invention are usually administered as
a standard pharmaceutical composition. The present invention therefore provides in a
further aspect a pharmaceutical composition comprising a compound of formula (I} as
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

35  conditions described herein.
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Conpounds of the invention and internedi ates are naned usi ng ACD/ Nane
PRO 6. 02 chem cal nam ng software (Advanced Chemi stry Devel opnent

Inc., Tor MbH2L 3, Canada) 5Abbr evi ati on
TEATr i et h gn?oﬁ%]{f%rA Trifluoroacetic acid TFAATri fl uor O}ge{Eonogmmd%

anhydri de DADDi ode Array Detector 10LC/ MSLi quid Chronmat ography! Mass
Spect r onetThyg ciNRMNLSE ehthe Vivgnien maRes atrainisterakHPTatyreahyeadicot oeted, for

DVSODI et f h 5% aMggF

Di chl or onme t&%{iﬁg b?%yﬁ%h%%ngfgcﬁ r%ﬁngmb%%lél éLl)on %lrle%ahgzol e
EDC1- et hy 1r333c{e@pﬂlé{dﬁwlgfﬁtlg@9¢%W|W@g@g§§g@qah¢wosmons adapted accordingly.
HOAt 1- hydr oxy- 7- azabenzotri azol e HOBt 1- hydr oxybenzotri azol e 20Pd on
CPal | adi um on Charcoal MCNAcetonitril e NMDAPMass-direct

aut o- pPepdNaCPBROUIEPEINGHREAIRD WhighgEarlve W dives OE@E%F QEW%'EFWS

liquids or solids, for example syrups, suspensions or emulsions, tablets, capsules and
lozenges.

A liguid formulation will generally consist of a suspension or solution of the compound or

10  saltin a suitable liquid carrier(s) for example an aqueous solvent such as water, sthanol
or glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The
formulation may also contain a suspending agent, preservative, flavouring or colouring
agent.

15 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

include magnesium stearate, starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine encapsulation

20  procedures. For example, pellets containing the active ingredient can be prepared using
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or
suspension can be prepared using any suitable pharmaceutical carrier(s), for example
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled
into a soft gelatin capsule.

25
Typical parenteral compositions consist of a solution or suspension of the compound or
salt in a sterile agueous carrier or parenterally acceptable oil, for example polyethylene
glycol, polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution
can be lyophilised and then reconstituted with a suitable solvent just prior to

30  administration.

Compositions for nasal administration may conveniently be formulated as aerosols, drops,
gels and powders. Aserosol formulations typically comprise a solution or fine suspension
of the active substance in a pharmaceutically acceptable aqueous or non-aqueous solvent
35 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.
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ES- APl el ectrospray - atnospheric pressure ionisation M nm nutes
Menet hyl Etethyl 30degCdegree Cel sius SCXstrong cationi c exchange

SAXst rong Wolal! change hour (s) DI PEAN, N-di i sopr opyl i.ne.. WO
2000/ 1276780 PREsE0 0/ 054493 AR Ros

HATUO- ( 7- Azabenzotri azol -1-y1)- N, N, W N=t et r anet hyl ur oni um

hexaf | uor dfhmsptei ©e NBEM berdatogrueay e arinlenDiEBINgipe HeYiexsucbaslsatiidlar de
5 Starti ”%o@%h@srak iﬂhé‘l?h’\@rra%,a%%sfél @?&én&ér‘%ﬁb&%ﬂ%rn%térjing%ﬂ;@'u}hﬁfhﬁs ARgaged
wi t hout further purification unless otherw se statéd. Fl ash

chr omat ogresiposaloneatheicertepigor theicapiapmerbavsera gxhaysied: WVherathrorege

Bi ot age T ddniiis88hn SQLSIMARpESsc, MEViIB EHIAIR B SpeiASRichREn 8Ral Yt i cal
grade solvents as the e%uent unl ess ot herw se st at ed. %ho NVR spectra

wer e 0Bt ai®ARATESEEDYIHEUCRHS CORPIGFSCFRIICT BRGNS APRAYAM UGN 8 4t ed usi ng
ei t her a BuodoeridfghiRPdedBor0 Mmhé\Né@8o! mBsdyerTernay hnraltd tals the BrinW @ pump-
solution of CDClI3 unless otherwi se stated. All NMWR spectra were
ref er ence APE@t r anet hyl silane (TM5 5H 0, .5c 0). All coupling
constants are reported in hertz (Hz), and multiplicities are | abelled

15( si I ' ; . [
Cauart ety Composun  Bp08Fo LB duonfty P pthEhaion G lomes
(mul t i1l etand pastilles, wherein the active ingredient is formulated with a carrier such as sugar 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.
15

Compositions suitable for transdermal administration include ointments, gels and patches.

The composition may be in unit dose form such as a tablet, capsule or ampoule. Each
dosage unit for oral administration may contain, for example, from 1 to 500 mg (and for
20  parenteral administration contains, for example, from 0.1 to 50 mg) of a compound of the
formula (1) or a salt thereof calculated as the free base. In an embodiment the unit dose
for oral administration contains from 50 to 450 mg. In a further embodiment the unit dose

contains from 100 to 400 mg.
25 In order fo 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

dose.

Supparting compounds

30
The preparation of a number of compounds of the invention are described below.

In the procedures that follow, after each starting material, reference fo an intermediate is
typically provided. This is provided merely for assistance to the skilled chemist. The
35  starting material may not necessarily have been prepared from the batch referred to.
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Total ion current traces were obtained for electrospray positive and
negative ionisation (ES+ / ES-) and/or atnospheric pressure chem cal
positive qgg ?{Hye ionisation (AP+ / 20AP-). Were qQﬁﬁﬁB&bﬁlﬁas
these retention tinmes were used as a guide for purlflcatlon usi ng
mass-directed auto-purification (MDAP). 25Purification A nunber of
t he conpounds were purified using a Mass Directed Auto-Purification

Syst em ( MR poli RGOSR rﬁ@érﬁ‘iGn EP&Qtér@;‘éEﬁBfeg WRSn AR FhARODRBeH® FRSS
spectrometer such as the Waters(r) 2O mass spectromet er .

30l nter ned"f‘%’ﬂ“é‘a'lna”ﬂpq sRfupEH g dyanaet I%PPB’?L?@M\R?V?IOWQ”H”PQ PO de
N In a rowsHbibotinyeesl flask 4-am no-3-nethyl benzonitrile (Alfa
Aesar, Avocado, Lancaster: 10.88 g, 82 mmol), and Et3N (22.95 nlL, 165
mrol ) ser ébdtavatieds i n DCM (200 nL) at 0C. WO

2009/ 1276 CT/EP20 TFAA (13.95 L, 99 mmol) was added
slowy vi é%g dr oppi ﬁgétgﬁ?{m” and the m xture stirred at room

t enper at urléAf or 30 mMilluorddeeticaddtt i on m xture was poured into 2M HCl
(150 ni). [:I;g? or gan ol l ected and then washed with a
saturated sol ution gﬁﬂdOﬂy L %dc%'n@gn%te (150 nL), dried (MJSH),
filtered &Mt he soDmﬂﬁtAfWQGi@ﬁﬁﬁved to 5give a dark yellow solid
(19. 3%00) ;L OE, (ES- )_lqa%ZCHrﬁ'%éﬂtbgr%ghN\{ﬁae(s% oRDCI 3): 58.43 (1H, d),

.91 (1H, br_s), 7. 56 (1H, , 2 37 (3H, s).
| nt er medi AAMR 2" Nuclear Magne ic Resonance

({5-Cyano-14Htrifl uqré@ﬂ@a;oylparm nol phenyl | met hyl ) (tri phenyl ) phosphoni u
ottoned fl ask

rn 10chl or
N- ( 4- cyandﬂ-’\gg?ret hyl @H@‘ﬁWﬁ“IP’“QE’Z trifluoroacetanide (Internmediate 1,
19. 37 g, aivirmol ) , S)Uhétuylfy)l'maihldbl oride (27.6 nL, 340 nmmol) and

di phe pey d P28 124 | ), were heated in carbon
tetragﬁl or %y@% [Pﬁcﬁf ?t Tt?d%n?t(@]e &‘%@em xture was cooled to
room t enpellit ure and.t- Berrinotlﬁdjinﬂmmei on m xture was poured into 2M HCl
(350 mi). e or gani G RYQEMURY RIS ERESAi@RNd the sol vent vas

N 2- (chl orﬁfgﬁtt hyl ) - A=hyganoptemanpotpanle- tri f | uor oacet ani de as an
orange oi lyog25. 54 ghyhk@n¥@gaéied in the next step without further
purification. This 0|I was added to triphenyl phosphine (26.2 g, 100
mol ) 28nd "YW i xt uFalagisn Ar&Pa®o2i0i n tol uene (300 nl) at 110 C for
3h. The mpdane wasA@@[@h[eweto room tenperature overni ght and the
precipitat and, washed with small anounts of toluene and

s fil
di ot hyl "ﬁ%’x‘\gto oi Meserisedled FECPERARURY as an of f-whitoe solid (29. 91
9); Cyclohexane

EtOAc Ethyl acetate
25 ES8 electrospray
ES-APR| electrospray — atmospheric pressure ionisation
Min minuies
e methyl
Et ethyl
30  degC degree Celsius
SCX strong cationic exchange
SAX strong anionic exchange
h hour(s)
DIPEA N,N-diisopropylethylamine
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mz (FS) 489; 1H NVMR (400MHz, CDCI3): 6 12.32 (1H, s), 7.79-7.57 (16H,
m, 7.50 (1H, d) 7 38 (1H, s), 6.18 (2H, d). 25 Internedi ate 3:

2-Trifluor f+indol e-5-carbonitrile N". NF F
({5- Gyano- \ggﬁ%t ri ¥6| uor oacet yl ) ani no] phenyl ) methyl ) (tri pk?érrlmiill)|2909ﬁ’544)%on

ium chl ori de Interrredl ate 2, 50.41g, 95 mmol) was heated in DWVF (180
m) at 1406BWbr 7h. OFffcAzzbenzetriare- sNAb}edettamatyduroniemper at ure and

t he sol vents vvere eNaRALGbSthspdle s residue WO
2009/ 127678PCT/ EP2009/ 054493 'was conbined with the correspondi ng

resi due f MR anot heMN-EXPeIUCHBIAYIG wherei n Internedi ate 2, 7.9g, 15.05

mol was heated in Dlem@{e& @hbodimidd5 C for 2h). The conbl ned

r esi dugs wer e azeot roped vmth toluene (100 nL x 2). The resulting
residu€ was treated with diethyl ether (500 nL) and the precipitate
filtered @Sartingshedawividne dbteihby fromebmererdidl @0pptke)s. anhsed ithdatetheas

(200 i) aerby FubSSithorh s PARRERSR Ghrghiatearhy VR oSl 28 CLiffing e

the cl oudmeb@ ls@mlﬁi@ij“’( 91"43]&89@)“ silinglgehm luminstasrteglststidnareghateand@
days. No RL-gGhgl %%bssmémggg_% ibaP OnibABA UL RS evaporated and
phe

chr omat ogra ot age ng with |ch oronet hane) to give
the ti%l e conpound as a colourless solid (21.7 g); 10m z (EE) 209

(M1);1H NW(S&Q&M%re %‘n@i at @3%K8§Oé 2klor QTOKS}at th8 fr@%e{lﬂzﬁsta@d’usag57
(1H d), 7.53 | ntermedi ate_ 3

2- (trifludiBRiet ﬁwk&”% AP KA PLA LSO THBIRAL Y T S5 e Soluton of GDC,
155- cyano-utdst btHehwisy st hal mMﬂzfé.pea@w@e?aef@@rnb@mbtr@mﬁﬁyaﬁlane % MS 5H

(I nt er medi s dissol ve
e ¢ hon B CEIRcoRRIPES REoRRTREHR et R s o UL rle
ni trogén. (ingleddisytbreml sivagety; dgi@dbidtnt (tdmet), lhggmetedll td Rlioabidt dﬂﬂ@utﬁl&@ al)
was added t d for 40mn. and then filtered. The
cake was \Agaﬁol%%?t@%kﬁliéagm(ﬁmhﬁ duct is then dried under vacuum at
40C to give the title
Total ion current traces were obtained for electrospray positive and negative ionisation
(ES+ / ES-) andfor atmospheric pressure chemical positive and negative ionisation (AP+ /
20  AP-).

Where appropriate, these retention times were used as a guide for purification using
mass-directed auto-purification (MDAP).

25  Purification
A number of the compounds were purified using a Mass Directed Auto-Purification
System (MDAP) incorporating HPLC techniques and an appropriate mass spactrometer
such as the Waters® ZQ mass spectrometer.

30 Intermediate 1: N-{(4-cyano-2-methyiphenvi}-2, 2, 2-trifluoroacetamide

N
X
N™ °CF
H
In a round-bottomed fiask 4-amino-3-methylbenzonitrile (Alfa Aesar, Avocado, Lancaster,
10.88 g, 82 mmol), and Et;N (22.85 mL, 165 mmol) were stirred in DCM (200 mL) at 0°C.
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20conpound (1.42 g); 1H NWMR (300 MHz, d6 DVsO) 58.26 (1H, s), 7.64
(2H, s), 7.18 (1H, s). Internediate

4:112-Trif -1H i ndol - 5-v1) net hvl | am ne

2-trifl uor‘gﬁg H?G?{H ndol e-5-carbonitrile (Internedi a?gﬁgéﬁyg@g“%
0.761 mmé) in tetrahydrofuran (5 rrLP cooled in an ice-water bath,
was treat ddAi ({HOaMMPS oImal) was asided slowtyeyia @ dicahipd fusharand thompluss
(3.05 n, sﬂrr@@am)terﬁlﬁé?ﬁmesf@r (YG ﬁmsylfhb'?%tloﬂ_ H@tﬁr@%&'p@ﬁ\‘emrﬁé YgHeas

then left to stir under whi | ow ng to warmto

room t enpdi&t fakb’fherﬁ@aﬁ'ééayﬁr ‘(’Jﬁs Wﬁ&pa*!e@tqﬂ@@dﬁm?@mafn@%wﬁ%a sa\ﬁUfa%ed solution

met hanol (ot Sodidm b@ad;oa&st(naorrm} aiied MYDC,STREEAHE thef RiveAOnal BmoTéPto

reactign m xture d onto a SCX cartridge (10 g) and
washed “wel9Veq ‘Eaﬁkg@@ E(P 1I%’I?‘l;?eﬁsde5| red product was then eluted WO

200911276 WP EPZ00S1 DBANER wed gz, DD EEMDBi4a/(netd)anel (15pbus) B9 (1H,
Evaporat| nes he title conmpound which was used in the
next step ’t g) Gﬂ(tm % RQML?ﬁ' fication. Internedi ate
5:112-Trifluoromethyl- 1H i ndol 5-yl) nmet hvl | am ne hydr ochl ori de H2N
HOF F 5 Asohdtidod: | h R R R drl
(I'ntermedi ;
i ce- weifer dhlerie was treated with borane tetrahydrofuran conpl ex (250
m., 250 mmol ) added dropwi se via a dre\@ng funnel. The m xture was

stirred under argon for 5h while al warmto room
tenperature. The 10m xture was then edpfor a further 18h at room

t enperature. Methanol (100 nm) de ar onm se and the m xture was
then stirred for 20 m ns at roomte D The sol vents were
renoved and the residue was dissol ve | thanol (300 m). The

m xture was then heated to reflux for . The m xture was cooled to
room t enpén atreyra-otidmpiclagk Pé{%eyanpﬁ\metmphwb )-Aidagtrifitioredcedaraide he

I t th
ol vents e{@%@%@%g??%!%hﬁ% Y BRI @ ﬁ'a%ivv'sggnmog} et her

ue was slurried in
et her (300irheyyRgrax@nhyicn &t 0goet4-ghmmel) were @a%@im@.aurbpn 1®@cmr)|d6vé§0
added.15Theniyiax i 03¢ fHeeh, trh@auiturbtv%%@olwdﬂrooyﬁrterﬂﬁ&atur@amherdthférré&%h n
a vacuum On\allgtﬂré v(aas éo\{Jﬁ"}edt into ZtRSI h F 358 rm_?uphe oel}gan?c lgy(/)e!lr(\)mlgs lti?esnscoﬁgétéddargdzt%e !
9);
solvent was removed to give N-[2-(chloromethyl)-4-cyanophenyl]-2,2,2-triflucroacetamide
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
20  intoluene (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);
m/z (ES") 489;TH NMR (400MHz, CDCLs): & 12.32 (1H, s), 7.79-7.57 (16H, m), 7.50 (1H,
d), 7.38 (1H, s), 6.18 (2H, d).
25

intermediate 3: 2-Trifluoromethyl-1H-indole-5-carbonitrile

N

x :
A\
N EF

H

({5-Cyano-2-[(triflucroacetyl)amino]phenyl}methyl){triphenyl)phosphonium chioride
(Intermediate 2, 50.41g, 95 mmol} was heated in DMF (180 mL) at 140°C for 7h. The

30  mixture was cooled to room temperature and the solvents were evaporatsd. This residue
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mz (ES-) 213 (M1);1H NVR (400MHz, d6 DVBO): 6 12.45 (1H, br s),
8.35 (3H, br s), 207.79 (1H, s), 7.53 (1H, d), 7.42 (1H dd), 7.08

(1H s), 4“,8%&)?11& 1?) 1I nt er redi ate SA: T/EP2009/054493

{f2-(trifluorone H i ndol - 5-vI | net hvl } am ne hydrockﬁ ori
HCIN F F 2-(trifluoronethyl)-1Hindol e-5-carbonitrile (Internediate
3A, 25 g) waptcgmbined aih trengorpspongmaresidugicorveither Experiment iwhreseiadded t o

a hydrogen.%an%a‘té 98#99 4Mdd@hmbzmva@lh@é@a% 4 éﬁﬂr)nL Va1 s2eeeg Aydriche

reaction vessel urge th N2 and then m xt ure was
hydr ogenatoed %?Pde‘%?' §p WeFe %?Oﬁwdwthéslee%@oémw%) T cesyiting (psidugaes

filtered taRdghthcRti ethangob kan ah@ﬂ@tt@é’blpﬁtafé thei%dranWéEhéd Witiedieth

|
VP- TMT dded t dtor 3
s at SaoeintsbEdaby s Fhotervan SRR He trresulid et oI SbBEtR
celite. Thiissoletd meacpmdzmuraemsmmmeomsdmpbmmtdw Iﬁ@ﬂé*aﬁéﬂﬁs ﬁﬂded urhie

o propanol T SBRVAESE GRESak R ot PoT R R s ey "t s Mg
concent r atved absergedrsmihgumixtufEobaseavepgra@o anu):hma@tcgmdd @dag@éﬁ_ eluting
cycl ohexangy, ({{chidibmetRRih) Eﬂ@vé iy a&@fﬁo%ld_ia% fstéo'iud Ar7 gors at

17-23C. The m xture was n coo wed'to stir for

2hrs. ¥he e KE) gs( M?H%NW 4ReMiasHeels )\Ai5{3i$5t(8ﬂ déﬁé 88 (Giive. T-AE(1H,
title cor’rmywnglg,@ d)’s-,-@h 1,51471 NVR (300 MHz, d6 DMBO) 58.55 (3H, s),

7.80 (1H, 9), 3 (1H, 'd), '7.45 (1H, d), 7.05 (1H, s), 4.07 (2H, s).
InterrredlateG _ _

5’\5(1)2&155;8% diidid 3A: N 11@m%osé:st-éarédn%ﬂugoacet amde Br 10In a
N- (4- cyano- 2- net hyl phenyl) - 2, 2 orQacetmm de (Internediate 1;
7.3 g, 32.0 mol), NBS (5.98 g, | N—afid benzoyl peroxide
(7099 (1.162 g, 4.80 mmol) were add Qarpop tetrachloride (150

m.). The reaction m xture was then heatedHto reflux under argon for 4

(05 40 serelha el BRI B e G b b o EERE Aot b et

The r eact idasolexinud P WMt haml fhealt! enl )tvas rtiefrl addedl oﬂ’heamfntme ves héShd &

The reactiy I t

pour ed i nt' S 3R eI BB hohioh flat SR ETRGH Rrfefaphidiha
washed wi thhOa38 a1liwiaeAddsd %’@dh@ﬁ@hﬂt@n@bﬁ@dﬁorﬂ rgin( arg! yen filtet@ The cake

wat er), drvbﬁd:va(swgég@ﬂﬂ H (ﬁ"&ﬁe%r@dincﬁ@%énhﬁeﬁ%hﬂ'&%cﬁw 380 toT@% the title
resul ti ng orange oil hen purified through a of silica gel

el utirfd WGPWPTU’EU%@tE@ACdsoHexane The 20 desired fractl ons were then
combi ned anmm@mrmm@chatm%y@@@é (19 sQiver @Hls) 17%>ﬁwrs of the title
conmpound and the starting material as an orange solid (9 g) which was
then used in the next step without further purification.

| nt er medi akt@risdiate 4: [(2-Trifluoromethyl-1H-indol-5-yimethyllamine
({5-Cyano-2-f(trifluoroacetyl)am nol phenvlT net hyI ) (triphenyl) phosphon
ium 25 brom de H,N AN

N FF

25 A solution of 2-trifluoromethyl-1H-indcle-5-carbonitrile (Intermediate 3, 0.16 g, 0.761
mmol) in tetrahydrofuran (5 mL) cocled in an ice-water bath, was treated with a 1M
solution of borane tetrahydrofuran complex (3.05 mL, 3.05 mmol) dropwise via syringe.
The reaction mixture was then left to stir under argon for 18 hrs while allowing it to warm
to room temperature. The reaction mixture was then quenched with methanol (10 mL) and

30  stirred at room temperature for 10 min. The reaction mixture was then poured onto a SCX
cartridge (10 g) and washed well with methanol. The desired product was then eluted
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In a 250 nL round-bottoned flask

N42- (br omonet hyl ) - 4- cyanophenyl] -2, 2, 2- trifl uoroacetam de

(I nt er medi 19. 54 nmol ) was di ssolved in tol

Tri phenyl B)ﬁ%spﬁl %17278?5 12 g, 19.54 mmvol) was added and ?ﬁgﬁfg%g@??r?)
m xture heated to 34 WO 2009/ 127678PCT1EP2009/ 054493 85C under argon
for 5hrs. using 2Mesanenigimeihenelrselulia RYPPEREA togndsst 93v§ theiip compound

t enper at URRicARstUBEY haRshdit BEpYAhb@WLERY barfeagorcol | ect ed, washed wel |
with toluene, to give the tltloe conmpound as a yell ow solid (6 5 g)
mz (ES-'-) 489; 1H NWR (400MHz, d6-DMS0): 611.19 (1H, s), 7.79-7.57
(17H, M, InferdRdbtcls][(2STriflubrodfetHyR Hi-irdbl-5-ViInhemh eehiag Iﬁi\/cﬁoohloride
2-(Trifluoronethvl)-5-cyano-7-brono- 1H-|ndole N Br
({5-Cyano-2-[(trifl uoroacetypa-gN ) (triphenyl)phosphoni
um brom de 10(Internediate red in DMF (150ni) and
decol ori sing charcoal (329) Wa§1 dde. heNregckion m xture was
stirred at roomtenperature for 2hrs. The fTeaction mxture was then

filtered \A@s%mneﬂ of/\Q tthﬂ%étﬂ@pmndol&ﬂémmﬂ@mr&urmbaﬁte(s?m 29) 198

then added to the [trate and the reaction m xture was then stirred

at room-t é?ﬁ‘@}'at i 6(399/@11-?1&3?1'?‘1 '“ﬁﬂéc?‘&’ﬁ@f PR Wasdaied WHSPU N ched with

a saturat %iraﬁ?dirdfu;é?fbo@*fpieﬁﬂdﬁ@lmlfﬂmhmb! ) Stddd drepv(né@(ama)dr@awwgsmez gtheat
room terrper ture t ext.r ac

e e o g tasstired YO areen T e Sl g o Ve B Redd Mg R
conbi ned, mrix’fued:va(sl\ttga‘a‘s(?ét)rredffa:ﬁatfertiermL 18hdt toben tsmbsrahire. Wesharengd0e chl evagi ve
({3-brono : .

cyano- 2- [ 6‘? 4 9738152.288 J1'5 ThTYsS R s isHied 190 79 TS L Ry R et B i um
br omi de asolewis wete erroded andihe m:mgvasrd@rsousw methanod (398l ) Heonixore
W t hout f Wgts B I’@éfédftg?éﬁ.l?% 1(13}h§%xtur%%s%o§lg§}o l%@f% téfn?gr%tu('évéﬂ@ HCl !

({3-brono cyano- 2- uor oacet ypam no] phenyl } trip enyI

hosphoni ursihsr 6! (?@0("3— Wa§ adé?%@&thﬁvﬁ@i"%ﬂt%g‘(ﬂ?@éﬁq n ﬁ@N?FS'

the regctiwi diBtkl Eiher m@zdmeraL edhé @s;aaé)%s §|hfrfe€'|rﬂng\ﬂ60 am) Snd Eﬁe@;yz ether
reaction mxture was ?M %:)om 25t e r at
n

quenched WHmhianda woppestion i i Shert T Mo RO Saded Thermmihra wes e

W t h et hyltharofferidaintsr Xr s3AAn8-golid THed Prpauemexéd Rajivanhs tilashatund bhaa
1:1 mxture[ of Wﬁ%g{f r}e (2 x 600nm.), dried (MgS™), filtered and
the sol verfP'OWRESSEIbFdd 9 The resul ting residues were then purified by
filtratiomn/tESUYS @- patH SVRSEDOMEZ gE IDMSBQIt 518.46i(tH Rs), B (Bt (hs),

| SoHexgne s @11, 185 14, EPTRRHA B8 (3R 3 o9BHL8 01 10 (60)'

Intermediate S5A; {[2-(trifluoromethyl}-1H-indol-5-vlimethyl}amine hydrochloride
HszF
HCI N F
H F

2-(trifluoromethyl)-1H-indole-5-carbonitrile (Intermediate 3A, 25 g), PtO;H0 (3%, 750
25 mg) and MeOH (175 mL) were added to a hydrogenation flask. 4M HCl in dioxane (89
mL.) was added and the reaction vessel is purged with N, and then H,. The mixture was

hydrogenated at 60 psi of H, and 17-23°C for 24 hrs. The mixture was filtered through

celite and then through a 0.2 um PTFE filter. MP-TMT resin (15 wi%) was then added

and the slurry was stirred for 3 hrs at 40°C, cooled to 17-23°C, and then filtered through a
30 pad of celite. The celite pad and resin were washed with MeOH (100 mL). The solution

was concentrated to a minimum by vacuum distillation and n-propanol {200 mL) was
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30mz (ES-) 287 + 289 (M1); 1H NWR (400MHz, d6-DMSO): 6 13.15 (1H,
s), 8.32 (1H, s), 8.01 (1H, s), 7.34 (1H, s). Internedi ate

9:1-(2-Tri y1l-7-brono- 1H i ndol-5-yl) net hyl | am " o
sol ution \?b%&%ﬁrl H]uoromat hyl ) - 5- cyano- 7- brono- 1Hi nd PII&%IEPZ&)’(UA“3
(Internediate 8; 200 ng, 0.692 nmol) in THE (10 nl) cooled in an

i ce- wat er aggehangheoneeniztastio i niRinkOT- ahuanet(2Uhper wiedged eodfileax (1M in

THF, 1. 52%{&%%%%% rFWj%'nB e QY BSs M!o@«e@to%‘tﬁ"fd?%rs%@%-@%td Frihg Chikthder
argon for ovmnI(szto warmto roomtenp. The reaction

m xture Wél‘é"‘stﬂl”%\‘m?[?éﬁ% Hédc e Alawed e pd|for@rerTe 9l0 i P 286 VB0

t enper at urmﬁthftg[;erﬂeqmgwe tﬂ'é'nmerd@,a%u,ﬁm@m?)@ ur e was then evapor at ed to
dryness tolﬁglve the title c rrEoun foa

was usé&d i tMB ﬁ%MHét%ﬁpDMﬁP BECOH el 8(b{}ﬁ fl: Eéﬁ 6*?% dﬂ’? %5 stbﬁizgz
(MH. 10 ﬂogﬁﬁrrg)dn@t H,@). 1-Methyl-2-Trifl uoromethyl -5-cvanoi ndol e
N F F Sodi um hydrid ?260%|n mneral oil) (76 ng, 1.903 mmol) was
added to 2-trifl uororret hyl - 1Hi ndol e-5-carbonitri le (Internediate 3,
200 ng, O./b@nedad 4-(Bredomsth an Pevfluarogcata@lder oom
tenperature. The reaction mxture was stlE{rred at roomtenperature for
30m n and i odonet hane (0.119 rTL,NQ 903 ) was then added. The
reaction mxture was left to stir ugt her I'h. The reaction

m xture was poured into water (50 d g¢xtracted with ethyl
acetate (50 nL). The organic extract S bed with 1:1 water :
Brine (50 mL x 2), dried (MyS™4), filterét and the solvent renoved to
give tfe th 5'5@02& r@.@rﬁmg&%e@%@& )rC%Hocilm\é'ﬁglph%-ﬂﬁQ-Qriﬂuﬁrd(aﬂ&ar'ﬂ%?ét

reaction without further Burlflcatlon 3) 0
i ™ Wmpdipte T o. 220GmpalsNaS (559 035 CIRogand Bty Rbiids (/0% -
225 (MrH) .(1h8t graesiingic® wieké added to carbon tetrachloride (150 mL.). The reaction mixiure
Fr1-net hylwas téénr illgalt T t[)?@ u&h%dgr argon T%lggdays ¥r];et %%ct;c%l nl‘u {nre was co'tzjielé th

room temperature then NBS (0.5 eq, 3g) and benzoyl peroxide (0.075 eq, 0.581g) were

15  added. The reaction mixture was then heated to reflux for a further 18hrs. The reaction
mixture was allowed to cooi to room temperature then poured into 2M NaOH (100 mL.).
The organic layer was collected then washed with a solution of sodium metabisulfite (10 g
in 100 mL water), dried (MgSQOy), filtered and the solvent removed. The resulting orange
oil was then purified through a plug of silica gel eluting with 1-10% EtOAc:isoHexane. The

20  desired fractions were then combined and evaporated to dryness to give a 1:1 mixiure of
the title compound and the starting material as an orange solid (9 g) which was then used
in the next step without further purification.

Intermediate 7: {{5-Cyano-2-[{triflucroacetyllaminolphenylimethvi)iriphenyliphosphonium
25  bromide

&
&

In a2 250 mL round-bottomed flask N-[2-{bromomethyi)-4-cyanophenyl]-2,2,2-

trifluoroacetamide (Intermediate 8, 6 g, 19.54 mmol) was dissolved in toluens (100 mL).

Triphenylphosphine (5.12 g, 19.54 mmol) was added and the reaction mixture heated to
34



A solution of 1-methyl-2-trifluoronethyl-5-cyanoindole (Internediate

10, 240 ng, 1.071 mol) in THF (10 nmL) cooled to OC was treated with

borane tet an conplex WD 2009/127678PCT/ EP20 * <

sol ution) 9%@1%{%2 36 nmol) dropwi se via a syringe a q’%jg%?ﬁ]%ﬁegw

under argon for 24hrs. The reaction m xture was quenched with

net hanol ~ @§° ﬁwyd@rrﬂﬂgmfpv brugl Tae remmi n‘@ﬁqfems @ievedde ce@rd roonTieanperature

reaction miytiy s NGRS Wug;% 89/ 0ESRed RelliitfiohBfe 16 bl eufapound

5crude as a white foam was used I n the next step

wi t hout f #PEREYNdRS ] T§llewEspirh(6.9 it er madl ate 12:

N- (4- cvangn2(E9dapbeny iMr2480MuE M OMms paaetiam ke 10707 87 (o eh), 7.39

bottoned fl ask equi pped with an addition funnel, thernoneter, reflux

condenser (13 H¥ “7@88}1 inlet were added 4-cyano-2-iodoaniline (7.88

g), acetonitrile (24 nL), and triethylamne (4.5 nL). Trifluoroacetic

anhydride (5.0 I tg]e _ en5| qn, whi |l e maintaining the

t enper at ure=petrowW oS54 . SR bn is addition-rate

controll ed. The reactlon was stiNsed for 30 m.n, diluted with water

(31.5 15nmL). Note: initial portion is exothermc and is

addition-rate controlled. The slurr at 15-20C for 60 mn.

The product was isolated by filtrati oy. T{I}ue fs6lid was washed with 80%

aqueous acetonitrile, and dried in vaeuo to give the title conpound

as a col or] 1IH N MR (300 NMHz, I 8 8.49 (1H, br

3. "6 s (WETSae 2 ybinbopaslamindiohes ey ) or sy DPrReakoRdr BESS!

(5 cyano- )2 -{(ntarirkbiaRr 0 BRd)wds) diskklvied thob i F 31 30aiLb axy Hémldieing chﬁsazﬂ@@g)was
95.82 ¢ 9 06 to.a 1L

Feactton et sy myRE s Sl Al e e oD TR RS s

t hen addednikigre vas mezaﬁltarmme;eMtkdﬂuFt(‘rfé)mh)n”ﬂérunsosaccemmider(ﬁeag)ams

18- 23C for, 10

trifluor oécér} adﬂ&eg%%ﬁﬂ tr?? rraeéjcl Mg%fgod @%R,IP%"Q,QQ’ h)a te"ﬁeog%t 18 {e(gn Y rature

separ at e \eridht. ghe regpionl ngdok wesd quenqm@@lt% a@ama)ted atmélog@r sedien of

| nter nedi gt gadiuMEts0oht ) arPIsRLqlR raohﬁeﬁr%%mr@ Ry $6R TR Prh@ye%et.cﬁn rﬁﬂ{u'ré)d

of at least 15 mnutes as to control - gassi ng.
was then extracted with ethyl acetate (2 x 400m L) and the organic extracts where

combined, dried (MgSQy), filtered and the solvent was removed to give {{3-bromo-5-
cyano-2-[(trifluoroacetyllamino]phenylimethyl){triphenyl}phosphonium bromide as a crude
product which was then used in the next reaction without further purification (37.2g);

20 m/z (ES") 568 & 570 (M+1).

({3-bromo-5-cyano-2-{(trifluoroacetylyamino]lphenyi}methyl)(triphenyl)phosphonium
bromide (37.2g, crude) was dissolved in DMF {150mL) and the reaction mixture was
heated to 130°C stirring for 3hrs. The reaction mixture was allowed to cool to room

25  temperature then quenched with water (400mL). The reaction mixture was then extracted
with ethyl acetate (3 x 300mL). The organic exiract was washed with a 1:1 mixture of
water:brine (2 x 600mL), dried (MgS0y). 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 to give the title compound as an off-white solid (6g);

30 m/z (ES) 287 + 289 (M-1); TH NMR (400MHz, ds-DMSO): & 13.15 (1H, s), 8.32 (1H, s),
8.01 (1H, s), 7.34 (1H, s).

Intermediate 9: [(2-Triflucromethyl-7-bromo-1H-indol-5-viimethyllamine
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30reaction solution was stirred for 10 mnutes. To the reaction

m xture was then added tert- butyl acetoacetate (19.5 nL) The
reaction s heated to 85-90C and stirred for

reaction aggg@%@%wﬁ%ded an additional 0.5 equiv. of théﬁﬁrfuagﬁ%QES
acetoacetate. 37 WO 2009/127678PCT/EP20091054493 The reaction was
then stirred for an additional &R regction was then added an
additional 0.5 equiv. of the tert-bu olcet ate and the reaction
was stirred overnight. Upon conpletio fgihe Feaction, the contents
in the vessel were cooled to 18-23C K 160 nL) was added over a
period of 15 mi nutes while maintaining the reaction 5tenperature

bel ow 35CA Maienict S isyPmalil-ArunerBBIome) ik fidoleintrsmedias 2 29 owas
added fol Iaxmdmlaw) MR- K HO0niyicholed reardigdlaatss b Wk eakdWiRivaathe and

organt o ASE e et T L35E R Rob P eh G PP R

DCM (160 retijresharsdendct@d foralchrs hmlecaalnwe.@ttswmm ® radnnllér’hﬁdl' hededdioR aﬁture

Trifluoro t Ci 4.95 erio

i nut os. T1e8 01 AR En e Bl routl By B B SleBrO8PpSui ot Tomir e
and washedesdtioh rrIImMe(v@sm@Oewterate“ﬂhe dlsfobssotows tioly fitlectoimpot inbas/ashitam
oven to gi tl 5 dé DVSO)
o8hs ¢ 1Hf¥a€-9t(£5§ r%é) 9«5?8&1%2:%%&& &ép g&%ﬁ%ﬁhé?&ﬂwu%n

N-1( 2- Tri fiva@Pe/rBe by )1H- i ndol-5- v1) net hyI | -5-(trifluorornethvl)-2-
15pvriq@i necar boxamn de 6-(Trifluoromethyl)nicotinic acid

(Si gnma- A|dI’ICh 178 rrlg 0. 934 mml) was stirred in DCM (10 niL).

Oxal yl chBeireediate 16:3hMeihvi-2- Trilueromieil-Siayancinsiole (2. 89 pl, 0.037 mml )
wer e added and the reaction nlxm‘re was |left to stir at room
tenperature for 2hrs under Argon.>“ROFR \gctlbn m xture was
evaporated to dryness and the resul v e was dissolved in DCM
(10 nL). A solution of [(2-trifluoroseftiyfi- 1l ¢ ndol-5-yOnet hyl ] am ne
(Intermediate 4, 160 ng, 0 747 nnnl) |n DGM (10nL) was added follomed
by trlethylanlne (0.2 reaction m xture

left to st3adiug h%SHQOe’ﬁWéP'a?@F‘é' f?&mg h1 %ﬁmmp%yeﬁ ?6¢?W£tfﬂfﬂt@f%hyl"
evapor at ediH- mddé—)ﬁt‘@ﬁtﬁanﬂﬂé (Thlzems@ss 13t ROTOMEG eﬁ@%ﬁwl’)’@fﬁ’f&l ROMH {sadL)by

25NMDAR .t 0 |ve the tit C 1H NVR

(200N, BB GO o e ortebiRlo St piufffed gied 2pa y)per?t%e/

(1H, s), WorAIB)n(lri bhd dYomathd3 (1P ndd)t,806 .n@bolf dibd thep addedoIhd dctics) .

Conmpound

N (oo Tt 1TSS ST (s o8 AHerfhy The R v s ISR efr 50

30pvri di ne&'dlaﬂdﬁamqw with g\yl 20€181e1(37 mmnm/C@mMreammshed with 1:1
water : Brine (50 ml. x 2), dried (MgSQO,), filtered and the solvent removed to give the title

20  compound (290 mg) which was then used in the next reaction without further purification;

TH NMR (400MHz, CDClg): 8 8.05 (1H, d), 7.59 (1H, dd), 7.46 (1H, d), 7.03 (1H, s), 3.90
(3H, s); m/z 225 (M+H).

intermediate 11: {[1-Methyl-2-(trifluoromethvi)-1H-indol-5-vlimethyllamine

N
VP

A solution of 1-methyl-2-trifluoromethyl-5-cyancindole (Intermediate 10, 240 mg, 1.071

25

mmol) in THF (10 mL) cooled to 0°C was treated with borane tetrahydrofuran complex
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112-(trifluoronethyl)-1Hindol -5-yl knet hyl | am ne hydrochl ori de
(I'nternediate 5A, 646 g, 71%free am ne equival ent),

6-trifluor tinic acid (429.7 g), diisopropyle 00
m.) and te Eﬂj\éd éliran (5.1 L) were placed in a flasktﬁeﬁé*l#gau%w@é
an addition funnel thernoneter, and nitrogen inlet. The m xture was
stirred vi(‘g‘dﬁduﬁchry (2.86 mL02.36 mmat), drepWisreviaiesyings andsticebrdtr agon ST and
propyl phosghani ¢ anhydride (3.2 L of 50wt % sol uti on) added slowy.

The m xture was stirred at -15 Cfor 2 hrs. The m xture was cooled to
-5C and qUéaesrsgionidue waggirenchad with wgthapol(8om-) g syreshiit yoorTisa PSS

adj ust ed & 1onfh. T¥e ARLBIMBELEHe K té@to%rwess T@vdring titk BorEsund
diluted with EtOAc the tegﬁerat re ad$ usted t 5 20C.

The. phils oeriieas 2 faara@ogﬁagxw@cwa 4 i S tE Y

sequent i alpupficatibh water (1.5 L) and then 5 wt % sodi um bi car bonate
solution (2.6 L). The mxture was filtered and the solvent renoved to
m ni mum vol ume under vacuum Isopropyl aI cohol (2 0 L) was added and

70-80C. Water (1.5 L) was added whi l ai Mt ai ni ng tenperature 15above
65C and nonitoring turbidity. The tenge was adj usted to 65C,
seeded with product (4 5 ¢g) and the mxtureFﬁeId at 65 C for 30 mn.

The m tur 5C.ov product ol at ed
by 11 11Br acoateong Bty ek SiE i A 2ol LS P BRM R By 1)
then dri ecbona!eraewandmlanmenlet wergladéect heyarict2-pdoaiipends g',azgetgr)ltrllelﬂa4N

MR (300 1 4

B 5o (1H o, SERpbapte S Mg ?nh%‘ﬁfy@g TP Sty
d), 7.00 (suspensipn wll@ma(mmn@)he temnmtyrﬁjbeiw #Brd0 EhaMNater exqthasaicasidition
fol lows: X Baytidn Q%e(fon%lfeﬁr gad ¥é%|@tl<|§<r’?@f@tlrr%é fak 308 nm%%rwnq'wfaftérf%ﬁ son

anal ySI s was carried out usi radi ation on

X per t15pr dnlpoNis: indtial porien @f@@g@m 'Sn%a@PrWM@ digorserif 5%@“% t¥hes
Phi I i ps &@Jyamtr@ld mu&oéﬁﬂaleomﬁwwbrbm@was Mol 8 §Ciitetion Defedsone r e

collected inre theta conti ﬁsaﬁ S scan

32sec/ 0. od@é?’&?ég?%ﬁ‘gg% %P%%Sfca@aﬁf&%énééﬁeq Regguo Peived ‘é’&?"”“
2.theta. Hia doihlesy odlidge ggnd current were 40 kV and 40 mA The XRPD

"n e Tanr o gt kO S ORTELT 098 | ADE A Retlor 75 T 3526

for eagh of the peak assignnents. Peak positions were rreasured u5| ng
PANal ytical X Pert Hi ghscore Plus 35software. WO

20097127 6%%% écﬁzﬁg qg:gﬁlgxéaﬁé-%g(triﬂuoromethvl)—1 H-indole-3-carboxylic acid

o}

N OH
N i

) —
N F
Cs,C04 (95.82 g), Cul (3.36 g), and L-proline (9.06 g) were added to a 1L reaction vessel.
25  The vessel was purged with N,. DMSO (80 mL) was then added to the reaction vessel
and the contenis are stirred at 18-23"C for 10 minutes. N-(4-cyano-2-icdophenyl)-2,2,2-
trifluoroacetamide (Intermediate 12, 40 g) was then added to a separate vessel and was
dissolved in DMSO {40 mL). The solution of Infermediate 12 was then added to the
reaction vessel over a period of at least 15 minutes as to control the CO; off-gassing. The
30  reaction solution was stirred for 10 minutes. To the reaction mixture was then added tert-
butyl acetoacetate (19.5 mL) The reaction solution was heated to 85-90°C and stirred for

thr. To the reaction was then added an additional 0.5 equiv. of the tert-butyl acetoacetate.
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Table 1 Position 20 P ( 0.2 20) 5.7 9.8 16.1 17.1 22.5 23.6 24.9 34.5
Raman The Ranan spectrum of Conpound 1A was recorded with the

sanpl e pl qﬁggﬁogﬂ An, Al coated m croscope slide using a, yrll].&%@gms%g

E.S.P. FT man spectroneter, at 4 cm1 5 resolution with excitation
froma Nd: VO4 | aser (1064 qu wi th a power output of 433nW The
Raman spedhe tgactien wafolhan Biir fgmreadzimosalrﬂdm Trethe regplicar wasdhen addeg 20,

3205, 3118gditional 0.5 equiv. of the tert-butyl acetoacetate and the reaction was stirred overnight.
Upon completion of the reaction, the contents in the vessel were cooled to 18-23°C. H,O
(160 mL) was added over a pericd of 15 minutes while maintaining the reaction
5 temperature below 35°C. Then isopropyl acetate (160 mL) and toluene (320 mL}) was

added followed by H,O (160 mL). The aqueous layer was drained, and the organic layer
washed with saturated NH4Cl solution (200 mL). The organic layer was then reduced to a
minimum by vacuum distillation. DCM (160 mL) was added, and the contents were
adjusted to 18-23"C. Trifluoroacetic acid (34.95 mL) was added over a period of 15

10  minutes. The solution was stirred overnight. The solid was filtered and washed with DCM
(2 x 80 mL). The solid was dried in the vacuum oven to give the title compound (15.1 g);
TH NMR (300 MHz, d6 DMSQ) & 8.48 (1H, s), 7.67 (2H, s).

Compound 1: N-[(2-Triflucromethyl-1H-indol-5-yYmethyl]-5-(trifluoromethyi)-2-
156  pyridingcarboxamide

8-(Trifluoromethyl)nicotinic acid (Sigma-Aldrich; 178 mg, 0.934 mmol} was stirred in DCM
(10 mL). Oxalyl chioride (0.131 mL, 1.494 mmol) then DMF (2.89 pl, 0.037 mmol) were
added and the reaction mixture was left to stir at room temperature for Zhrs under Argon.
20  The reaction mixture was evaporated to dryness and the resulting residue was dissolved
in DCM (10 mL). A solution of [(2-trifluoromethyl-1H-indol-5-yl)methyllamine (Intermediate
4, 160 mg, 0.747 mmol) in DCM (10mL) was added followed by triethylamine (0.208 mL,
1.494 mmol). The reaction mixture was left to stir at room temperature for 1h. The
reaction mixture was evaporated to dryness and the resulting residues where purified by
25 MDARP to give the title compound (176 mg);
m/z (ES*) 388 (M+1);TH NMR (400MHz, d4MeOD): 5 9.35 (1H, d), 8.43 (1H, dd), 8.12
(1H, d), 7.67 (1H, s), 7.43 (1H, d), 7.33 (1H, dd), 6.86 (1H, s), 4.69 (2H, s).

Compound 1A: N-[(2-Triflucromethyl- 1H-indol-5-ylYmethyil-5-{trifluoromethyi}-2-

30 pvridinecarboxamide
F.‘
= N
F P Hm
N
N N FF

38




3001, 3072, 3050, 3028, 2944, 2929, 2881, 1660, 1634, 1604, 1564,
1496 1458 1442 1394, 1368, 1333, 1315 1291, 1248, 1228, 1166.
1135 109 035, 991, 947, 897, 10 865, 829, 79 73

242, 221,%%}‘%9’%776%‘, 675, 643, 613, 590, 547, 478, 454,%‘33’%?,%"’%‘3%93
325. 280, 272, Conpound 2:

N- 112- Tr i f[E4ofleorenbipg)-1Htindodtb-yi®ethfareing ydrodiqrige 2intermediste $dy 648 hoxy)
-2- pvri dizpeG . lenbos-E BB 1fidRMe acid (429.7 g), dii lethylami
6 o s T %&%ﬁ?ﬁ'ﬁ%ﬁv@% s SIHRBRIAAIICAb acid (4207 o), disopropylethylamine
Sci ent i fi €3508rm-) Qo tetiehydrofrasrBil Hy wetaplageddn 2 Saskrasinped pitian addition

('nter”Edhﬁhghﬂ%nﬁ&ﬁ&é@hﬁ@nh@géﬂﬁmﬂeﬁﬂﬂﬁm@&aQ&§§ﬁk@®%oﬂhs§@ﬂﬂ@uﬁﬂn%;
mz (ES+)_418 612. 2

_)%Mﬂ) ; 1H NVR E((“4OONHZ’ d6- DIVISOP : , élH qu&lb 9.16
(1H, t§, Shgmigdrewascoolad s~ ¢iand gggpylPpogphiopig gnhydyide 3.2 ) of g%y |
7.30 (1H, sddfion)38dedSovilyl HT hed@hjxiurd w9 stfridd, at S5 *C fH@ HrL Hrhavhixtude @ds ( 2H,
d. WO Zggc%c} 1207-%28'3;1 Glljzgnzcgg(? {)39 é]%%%%ition of water (505 mL) slowly. The pH was
adjusted to 5-6 by adding 20 wt% K3PO,4 (2.9 L). The mixture was diluted with EtOAc (3.2
L) and the temperature adjusted to 15-20°C. The phases were separated and the organic

10  mixture was washed sequentially with water (1.5 L) and then 5 wi% sodium bicarbonate
solution (2.6 L). The mixture was filtered and the solvent removed to minimum volume
under vacuum. |sopropyl alcohol (2.0 L) was added and the mixture filtered, and the
solvent removed under vacuum two times. Isopropyl alcchol (980 mL) was added and the
mixture heated to 70-80°C. Water (1.5 L) was added while maintaining temperature

15  above 65°C and monitoring turbidity. The temperature was adjusted to 65°C, seeded with
product (4.5 g) and the mixture held at 65 °C for 30 min. The mixture was cooled to ~5°C
overnight and the product was isolated by filtration, washing the solids with cold 10% IPA
in water (1 L), then dried in a vacuum oven to give the title compound (529 g);

'H NMR (300 MHz, d6 DMSO) § 12.24 (1H, s), 8.48 (1H, s), 9.22 (1H, 8), 8.52 (1H, s),

20  8.05(1H, s), 7.66 (1H, s), 7.47 (1H, d), 7.32 (1H, d), 7.00 (1H, s), 4.60 (2H, s).

Compound 1A was characterised as follows:

X-Ray Powder Diffraction (XRPD)

25
X-ray powder diffraction analysis was carried out using Cu K.alpha. radiation on Phillips
X'pert Pro powder diffractometer, Model PW3040 Pro equipped with a Phillips X'Celerator
RTMS (Real Time Multi Strip) detector. Data were collected in real time
over a theta-two theta continuous scan at 32sec/0.00167degree/step from 2 degrees

30 Z2.theta. to 40 degrees 2.theta. The tube voltage and current were 40 kV and 40 mA

The XRPD pattern is shown in Figure 1. Characteristic XRPD angles are recorded in the

Table 1 below. The margin of error is approximately £ 0.2° 28 for each of the peak

assignments. Peak positions were measured using PANalytical X'Pert Highscore Plus
35 software.
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Conpound 3: 6- br ono- N—{12-(Tri fl uoronet hyl)-1Hindol -5-vI| nmethyll- 3-
pvri di necar boxam de -rcki-NsN Bre A m xture of
112-(trifl ) - 1H-|ndol 5-yl knet hyl }am ne hydro

(I'nter medl‘gﬁez&g@g%é 3.99 nmmol ), 6-brono-3-pyridi neca%@ﬂﬁ&gm X
(Matrix Scientific; 0 887 g, 4.39 mmol), EDC (0.841 g, 4. 39 mmol ),
HOBT (0.672 g, 4.39 mmol) and DI PEA (T2bl@ Inl, 16.03 mmol) in DCM (50
m) was stirred at roomtenperature pgldstrs. The m xture was
stirred well with saturated agueous Ngsll-ic‘é% bl ution, the organics
separated and the aqueous further|ext®&tted (Et OAC x 3). The conbi ned
organi cs were dried (Phase-Sep car(.;g 10and evapor at ed under
reduced pressure to a white solidl_Trituration with diethyl ether
overnight and filtration afforded|&/crude white solid (1.16 g). A
portion (88 ng) was further purifjgg via MDAP to afford the title
conpound as a white solid (54 ng) }—mz [ MeHL 4+ 396/ 398 (Mt1l); 1H NWR
(400MHz, d4MeOD): 68.79 (1H, d), B'&d (1H, dd), 7.70 (1H dd), 7.64
(1H, s), 7.42 (1H, d), 7.30 (1H, {)716.86 (IH, s), 4.66 (2H, s). 15
Conpound 4: 6-Cvano-N-{12-(Trifl upromethyl)-1Hindol -5-vl | nethyl | -3-
pyri di necar boxam de 20 The title %%ﬁ‘pound was prepared by a simlar
procedure to that described for Coppgund 3 using the appropriate
carboxylic acid with 2-(trifl uoro:g& Wl )-1H-f ndol- 5-yl | net hyl | am ne
hydrochl oride (Internediate 5): nZ"fMH 345 (Mtl); 1H NWVR (400MHz,
d4MeOD): 69.13 (1H, m, 8.39 (1H |4}, 7.99 25(1H dd), 7.68 (1H s),
7.46 (1H, 7.34 (1H, d), 6.88 *H—s)}+—4—F0 (2H, s). Cornpound 5:
N-F(2-Trif met hyl - 7- br ono- 1H-i ndol- 5 yI)rrethyII-S (trifluoronethy
| ) - 2- Pyr iTherree@nepxeatrind ef Compound 1A was recorded with the sample placed on an Al

coated microscope slide using a Nicolet 960 E.5.P. FT-Raman spectrometer, at 4 cm-1

5 resolution with excitation from a Nd:VO4 laser (1064 nm) with a power output of 433mW.

The Raman spectrum is shown in Figure 2. Bands were observed at: 3270, 3205, 3116,
3091, 3072, 3050, 3028, 2944, 2929, 2881, 1660, 1634, 1604, 1564, 1496, 1458, 1442,
1394, 1368, 1333, 1315, 1291, 1248, 1228, 1166. 1135, 1090, 10686, 1035, 991, 947, 897,

10 865, 829, 793, 762, 731, 705, 675, 643, 613, 590, 547, 478, 454, 411, 374, 325, 280, 272,
242,221, cm1,

Compound 2: N-[(2-Trifluocromethyl-1H-indol-5-ylimethyl]-5-(2.2 2-trifluoroethoxy)-2-

pyridinecarboxamide

15 F
Prepared from 6-(2,2,2-trifluoroethoxy)pyridine-3-carboxylic acid (Apollo Scientific) and
[(2-triflucromethyl-1 H-indol-5-yl)methyl]lamine (Intermediate 4) according to the method as
described of Compound 1; m/z (ES™) 418 (M+1); TH NMR (400MHz, d6-DMSO): & 12.21
(1H, s), 9.16 (1H, 1), 8.74 (1H, s), 8.27 (1H, dd), 7.62 (1H, s), 7.44 {1H, d), 7.30 (1H, dd),
20 7.08 (1H, dd), 7.00 (1H, s), 5.06 (2H, m), 4.57 (2H, d).
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[ (2-Trifluoromethyl-7-brono-1Hindol-5-yl)nethyl]am ne (Internediate
9, 230 ng, 0.785 mmol) was dissolved in DCM (10nm) and

6-(triflu i i cotinoyl chloride (ABCR, 181 ng,
added. Et 3’[{}9?@’)}%@’@ , 1.570 nmol ) was added and t he r%ggrﬁ’%w&%ure
was then left to stir at roomtenperature for 30m n. The reaction

m xt ure 5Wapguens:eisrormiot Ni{[Rat i cidhesthyi - BHEBWIBndiaNes- Was
col I ect ed nyHihRArdoMard) . filtered and evaporated to dryness. The
resulting residues were purified bypn MDAP to give the title conmpound,

(200 o) ; mz (ES) 466 & 468 X H 400NMHz, CDCI3): 69.08
(1H, d), 8.58 (1H, s), 8.33 ( \d) H m, 7.64 (1H,
s), 7.52 (1H, s), 6.99 (1H, ' 53 (1H N 10(2H, d).
Conmpound 6:

N-f(2-Trifly hyl I
) - 2( pyr: di necugg@l{i?y%?f@ F&lﬁ%ﬁfnlﬁ anSHE%y ﬁ{&ﬁ%&o&&aﬁl d%rc é@é 4%8'%%%@)/
N-[ (2-Fri Bl lerdgiemmmpl)- Grbiomerbpiridinenatbbxyc paddivialyik Bcigntific; 0.887 g, 4.39
trifluor i 0
ol ). 21 R oA A TP A e 5 Ry PR B B3 el g oo
10. 73 prml“)m‘vlg#ﬂ@w bowes sirmeipt (OEWSGWE?Fth@ifQﬂé fgas“ﬁl"@dmﬁ%lrwawg@ﬁ
The react iy@p wm%bwﬁea@@etob@nah@%%@huh& @hé‘&rﬁér%@éé%afa?&ﬁér@ﬁh@éq@e%@g
for 30m n. The reaction poured i nto wat er

ext r act ed "Wiheh e¥arRd (Et%‘i\%r é) J@e Cﬂ@?'nedrﬂ@aa'ﬁgafﬁiecdr@?t(f’%@ Sﬁ@scaftwé%)
washedowi tahd Evdpdmatsd under eddusad presanel td ivhige §lQtritdrafn mdfd[@tﬁlyl(eMSO‘l)
filtered andthga wer.e

Lo 1 od DYesAER S Eoh PR & Syt eall b1 AR oteT Thedt s o

as a whi t eusidd da VBBPIG afford the tith com{pBShd 4.3 whitd-4)lid 154 KyR (400|sz

d6- DVS0)

dd), 8. Loz @*ﬁglﬁ%{%‘m@ Q%“?'%Mﬁj(%o“ﬁ%z é’%”‘%@ﬁg%%% hﬁ%ﬁ?) %2&]“
Conpound 7:70 (1H, dd), 7.64 (1H, s), 7.42 (1H, d), 7.30 (1H, d), 6.86 (1H, s), 4.66 (2H, s).
N-f(1-4iet hyl-2-Trifl uororrethyl [ ndoI 5-yl)nmethyl [ -5-(trifluoronethyl)-
2- pyridi necar boxam de WD 2009/ 127678PCT/ EP2009/ 054493

[ (1- Met hylGadaund BueCoanet- Ry I2HMdibbrdnatytet Hindpedryiireethyng-er medi ate 11,
150 ng, O.Radinsddboxamife di ssolved in DCM (10nl) and
6-(trifluoronethyl)nicotinoyl chloride (ABCR 165 ng, 0.789 mmol) was
added. Et3N (0.183 nlL, 1.315 mmmol) was added and the reaction m xture
was left to stir at room tenperagur i 1

was quenched 5with methanol (1 anﬁ e o dryness. The
resulting residues were partiti bet we et iyl Macetate and a 1M
solution of citric acid. TheZorghnic |ayer wasticdifected, dried

(MyS , il tergad and the solvent renpved. The resulting residues
e o S BB S SIS A 47
d6- DVS0) : Bsimping appropiyate garpoxy(ig ppid with 28trifgorpmpthyl)-1H-indol-5-ylImethylfamine
hydrochloride {Intermediate 5):
m/fz [M+H]* 345 (M+1); TH NMR (400MHz, d4MeOD): 5 9.13 (1H, m), 8.39 (tH, dd), 7.99
25 (1H, dd), 7.68 (1H, s), 7.46 (1H, d), 7.34 (1H, d), 6.88 (1H, s), 4.70 (2H, s).

Compound 5: N-[(2-Trifluoromethyl-7-bromo-1H-indol-5-yYmethyi]-5-{triflucromethyl}-2-
pyridinecarboxamide
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10dd), 8.06 (1H, d), 7.67 (1H, s), 7.62 (1H d), 7.39 (1H dd), 7.10

(1H, s), 4.63 (2H, d), 3.85 (3H, s). Biological Assay The PAM
activity qf ?ﬂgﬂgﬁgpounds of the invention at the a7 nACHR IR BE3
det erm ned 9 using the follow ng cell-based cal cium fl ux assay ich

uses a Fluorinetric Irra_ge Pl at e Reader (FLIPR) (see Schroeder et al.;
J. Bi onol é@ulréiHorgmetwhi repmot /3ndohylimethylegus (Inteypedipte @1430/m 8.785
stably traRabiswhetisdnied iR Ebmﬂ(1@Z-nLQ&Q@(tMﬁﬁ;r&ﬁ@ﬂﬂjﬁ%ﬁhdyﬂckﬁbr%@%@@k!

pl ate and incubated at 3000 for 48 h_ in a 5% carbon dioxide

at mospher 81T 0§63 MR DpReeddad WelsNi @AY B bRl P! v@siaddghatiliet hr ee
tinmes wt hegctis® ikiire g fthdriaek & stibal rab@aensahiuresiol 8Grhia MHeHBSSbn ndduidM

HEPES and 2.5 mM pr.obenecid | eaving 2 | washi spl ytion.in_eac
il b R S B s A S T e AR
Fl uo4 AM (aad eabmiratenl kondhyosss OThedge) tirandsipliasrveste pudiciddyWiBAR thdgie: tha dtle
the plate | for,. 45 mn at 3700 under an atnosphere free from
carbon di &)??.'g)g&’?&rﬁ%bocng@ls were washed 25three tinmes leaving 30 pl in
each wel | .MZHESPHEE & 468 1M Ai h‘m@MﬁiéO@‘éﬂ'it&%di & al08i(ihin d) b dtos), 8y8
were then i aqisf£53.866 (A LE7 Bl iR ) 8 ARSEY 6 WaT11h )1 24 @f, RY 476
col | ecti né bgés}]g’l ine dat(ap’orﬁ)ﬁts ét 186 sec@nc’j >i’/nt e?va’lr}Z’ f%‘ﬁowe 4by
addi ti'8n dZHi%e test conpound in buffer solution (0.33% DMSO) and
diluted to a final concentration of 10 pMand serial dilution of the
wells, 1:2 or 1:3, gave a |low concentration of <lnM_Fol|low n

furt her 5-99NRAURd B: N (@plriflugromeiivi£cvano-dH-indol 5. e D-(rifluocpmel
col | ect ed gdyadingeadsoxamideNi coti ne produced a rapid, transient and
reproduci bl e cal cium flux which coulgd be potentiated with the
positive allosteric nodul ator test cpnpounds. The supporting
conpounds were screened usi ng_t ffe~gSsy ged/above and gave
35gave a pEC50 of equal to o er th LO/Wiith a maxi num
potentiation of the response ea to appro imitefy 1200% rel ative to
nicotine control. 43 Supportian compound $¥was screened using the
assay f@esdan bl a{nﬁ&ﬁa\?rrd?]@avw W—[@fﬁf@:o&fm@ﬁﬁwtﬁém@hHﬁn(ﬁ)ll~‘6ﬁy11)218f(§13}l]~5—
maxi mum pof enti atjon _of the response, area t r ox e 0 .
Fel ati v tTHPRBEHE 2R POTorOBPRINE (Preuag S SH T Ll TEVIFHI GRade
eval uat i on308 nag DIA2L tryndf, andl @A{HhAPY, (EZ.30 egpp0.38 upod iviersy dissaded| i@ DMFS

i ncl ude, re i to. cognili | ive and
phar nmacol 33}5{3%3?5 :&te afggtd% gn iar%%(fns'qﬁ%{ﬁaﬁ%nﬁ&g'g%gf}%%eﬁﬁ%%ﬁ&f\hga and
non- mat ¢ himigrowave esictor eh}500adoi periaVibe deavtien midrevasbperet into water (20
recogl i qpy) eh(%&lréot%fﬂ{ etﬁgza%et(a%r (tsﬁ%_').ar"hte%rééh‘ﬂ! %lﬁam%sqgér?\kraﬂem ith
maze, five choice serial reaction tine’'task,” and cue cont ext ua

f ear 1:1 mixture of water and brine (20mL x 2), dried (MgSQOy,), filtered and the solvent

removed. The resuiting residues were purified by MDAP and evaporated to dryness to

give the title compound as a white solid (35 mg);

m/z (ES*) 413 (M+1);TH NMR (400MHz, d6-DMSO): 5 13.25 (1H, s), 9.51 (1H, 1), 9.20
25  (1H, s), 8.51 {1H, dd), 8.08-8.03 (2H, m), 7.85 (1H, s), 7.23 (1H, s), 4.64 (2H, d).

Compound 7: N-[{1-Methyl-2-Trifluoromethylindol-5-yYmethyl]-5-(trifflucromethvi)-2-
pyridinecarboxamide

0
F‘
= N
&y = Hm
N N OFF
F CH,
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10condi ti oni ng; sensory gating assays in both nave and
phar macol ogi cal | y-i npaired ani mal s including pre-pul se inhibition of

the startlgyheh)is%and auditory gating; and assays of %&‘ﬂ«zpzt(@mgtws
anphet am ne, nor phi ne, phencycl | di ne) induced | oconptor activit

CLAIMS 1. A conﬁound of fornula %nor a salt thereof: 5 F3 where| n
Rl i s hydiddésind2-tdiluosemiylindeecd-yimeipdpoiedIntaimedais e j2hwg. @AY R30))s

the groupwhQ gisshsd i%'ljbl\ﬁe@dnﬂ_ Bad e. (tﬂﬁﬂ&:@ﬁ%ﬂﬁ i nlCO@;}OﬁeﬂﬂBI%@/(zABCR 165 mg,
hal oC1_6al k'é npound accord

ha oCl_6al kox
claim1 of-739gane! Wﬁ%?@&fj E\ﬁ%‘épéﬁ% "\1?11 ?%5 IW‘“CH' db"ér?dd‘i%a@d t|“ﬁée?t‘§‘ttii9r’ﬁ)ound
ﬁcg ording rﬁlﬂu@nmspéfetb%ﬁr ﬂgo%a%mwmuaa BabHrs theretion Wielire was Rdehdhed
ydr ogen. A cte n , . .
N L (2 8 Pt EBR Pt iopos S/ OmabRgFs: Tae [<EHIPS (SRR LA RSopgA i
di necar boxamie@e ethyl acetate and a 1M solution of citric acid. The organic layer was collected,
dried (MgS0y), filtered and the solvent removed. The resulting residues were then
purified by MDAP and evaporated to dryness to give the fitle compound (100 mg);
m/z (ES) 402 (M+1);TH NMR (400MHz, d6-DMSO}): 8 9.50 (1H, 1), 8.20 (1H, d), 8.51 (1H,
10  dd), 8.06 (1H, d), 7.67 (1H, s), 7.62 (1H, d), 7.39 (1H, dd}), 7.10 (1H, s), 4.63 (2H, d), 3.85
(3H, s).

Biological Assay

The PAM activity of the compounds of the invention at the o7 nAChR may be determined
15 using the following cell-based calcium flux assay which uses a Fluorimetric Image Plate
Reader (FLIPR) (see Schroeder et al.; J. Biomolecular Screening, 1(2), p75-80, 1996).

GH4C1 cell line stably transfected with human o7 nAChR was suspended in a 384 well
plate and incubated at 30°C for 48 h in a 5% carbon dioxide atmosphere. The growth

20 media was removed and the cells washed three times with a solution of Hanks' balanced
salt solution {(HBSS), 20 mM HEPES and 2.5 mM probenecid leaving 20 pl washing
solution in each well. A loading solution (20p1) containing HBSS, probenecid, 1-4 uM
Fluo4 AM (a calcium indicator dye) and pluronic acid was added and the plate incubated
for 45 min at 37°0C under an atmosphere free from carbon dioxide. The cells were washed

25  three times leaving 30 plin each well. The plate containing the cells and calcium indicator
dye were then transferred to the FLIPR. The assay was initiated by collecting baseline
datapoints at 10 second intervals followed by addition of the test compound in buffer
solution (0.33% DMSO) and diluted to a final concentration of 10 uM and serial dilution of
the wells, 1:2 or 1:3, gave a low concentration of <1nM. Following a further 5-10 mins 10

30  uiof 50 uM nicotine was added and data collected for 2-3mins. Nicotine 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
35 gave a pECs of equal to or greater than 6.0 with a maximum potentiation of the response

area to approximately 1200% relative fo nicotine control.
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20N-[(2-trifluoromethyl-114-indol-5-yOrethyl|-5-(2,2,2-trifluoroethox
y) - 2- pyri di necar boxam de;

6- br om) N-{b35dotihdehd uor omet hyl ) - 1Hi ndol - 5-yl [ et hyl | - 3z Ryirbsloeqsy bo

xam de

6- cyano N-{[2-(trifluoronmethyl)-1Hindol-5-yl]methyl)-3-pyridinecarbo
xam de; Supporting compound 1 was screened using the assay descrlbed above and gave a

N-[(2-tri fpt@QJ&@Eéé%éfhha% SRR mbkdniuttl pdierratiSATBIRY tdspsnsetdréd douor omet hyl

)-2- pyridinecarboxam d
25N [ ( 2-t @PPWO&H}%%E%RP% eladiya ioniaqting feRITR-5- yI ) met hyl - 5- (tri f1 uor onet
hyl ) -2- pyridi necar boxam de;

N-[(1-gethyr-2-trif] | 5-y| . vl
2 E§r. B no S assews wtlS U e DS et b YRy e aplt bRt b
any’ pr ecediouylatdrainaiudeafter aiemot reitexbibt cdgaition péeaysradett haed dnd

accept abl

N RoL i PR BRI TIPSR BIPIoe PTG RBT R g o
5pyri di necasibox passie. avoidange, covgbobiack resogdidibn. alris watenynaesn er eériaptai ns
1-6 or a I

medi carnanltCP mg%gﬁﬁlgﬁﬁrﬂt&éﬁ %R%l@%%%ﬁgﬁ?&!&%ﬂ%ﬂﬁﬁegﬁék ok%lljé@%ﬁ% @al fear
phar nd€eutcpediioning, sensptvadsitiing gegays inotiendive gryt Phaseagaipaiqesy-imnaiiedrent of

a psychot 'a@nn‘iﬁ@ﬂbl@&ﬁg p%—ﬂmﬁe ;ﬁmsfﬁ&ws'rc{h@g@%%ﬂw ang aﬁﬁnﬁir%ﬁm ran% assays
phar maceut i cal acceptabl e salt thereof, wherein the otic

di sor der % 9%ign{e b FAPARERINE BIOTPhRe, W%ﬁﬂéiﬁﬁhmé@eﬂéﬁf@ﬁ@wF‘ﬁ""’é{}‘ry one
of clains 1-6 or a pharnmaceutically acceptable salt thereof, for use
in the treatnent of cognitive inpairnent. 11. Use of a corrpound as
defined in any one of clainms 1-6 or a pharmaceutically 20acceptabl e
salt thereof, in the manufacture of a nedicanent for the treatnent of
a psychotic disorder. 12. The use according to claim1l, wherein the
psychotic disorder is schizophrenia. 2513. Use of a conpound as
defined in any one of clainms 1-6 or a pharmaceutically acceptable
salt thereof, in the manufacture of a nedi canent for treating
cognitive inpairnent.
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14. A pharnmaceutical conposition conprising a) a conpound as defi ned
.in any one of 30clains 1-6 or a pharmaceutically acceptable salt

t her eof ,

and b) one or nore pharnmaceutically acceptable carriers or

.excipients. 35

10

16

20

25

CLAIMS
1. A compound of formuia (I} or a salt thereof:
0
S \
H CF,
)
R R
)
wherein

R1is hydrogen or C{_galkyl;
R2 is hydrogen, halo or cyano; and
R3 is the group

Ly
a —

R N
wherein R2 s halo, C1-galkyl, Cq-galkoxy, haloGq-galkyl, haloG1-galkoxy or cyano,

2 The compound according to claim 1 or a salf thereof, wherein R1 is hydrogen.
3. The compound according to any preceding claim or a salt thereof, wherein R2 is
hydrogen.

4. A compound selected from:

N-[(2-trifluoromethyl-1H-indol-5-yl)methyl}-5-(trifluoromethyl)-2-pyridinecarboxamide;
N-[(2-trifluoromethyi-1H-indol-5-yl)methyl]-5-(2,2,2-triflucroethoxy)-2-pyridinecarboxamide;
8-bromo-N-{[2-(trifluoromethyl)-1 H-Indol-5-ylimethyl}-3-pyridinecarboxamide;
8-cyano-N-{[2-(frifluoromethyl)-1H-indol-5-yflmethyi}-3-pyridinecarboxamide;
N-[(2-trifluoromethyl-7-bromo-1H-indol-5-yl)methyl]-5-(trifluoromethyl)-2-
pyridinecarboxamide;
N-[(2-trifluoromethyl-7-cyano-1H-indol-5-yl)methyl]-5-(irifluoromethyl)-2-
pyridinecarboxamide;
N-[{1-methyl-2-trifluoromethylindol-5-yImethyl]-5-(trifluoromethyl)-2-pyridinecarboxamide;

or a salt thereof.
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5. The salt according to any preceding claim, wherein the salt is a pharmaceutically

acceptable sait.

8. N-[(2-Trifluoromethyl-1H-indol-5-yl)methyl]-5-{trifluoromethyl)-2-

pyridinecarboxamide.

7. A compound as defined in any one of claims 1-6 or a pharmaceutically acceptable

salt thereof, for use as a medicament.

8. A compound as defined in any one of claims 1-6 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 acéeptable salt thereof,

wherein the psychotic disorder is schizophrenia.

10. A compound as defined in any one of claims 1-6 or a pharmaceutically acceptable

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

11.  Use of a compound as defined in any one of claims 1-6 or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment of a

psychotic disorder.

12.  The use according to claim 11, wherein the psychotic disorder is schizophrenia.

13.  Use of a compound as defined in any one of claims 1-6 or a pharmacsutically
acceptable salt thereof, in the manufacture of a medicament for treating cognitive

impairment,
4. A pharmaceutical composition comprising a) a compound as defined in any one of

claims 1-6 or a pharmaceutically acceptable salt thereof, and b) one or more
pharmaceutically acceptablie carriers or excipients.
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