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| NDOLES AS MODULATORS OF NI COTI NI C ACETYLCHOLI N
RECEPTOR SUBTYPE ALPHA-71 This invention relates to
wmowel12iemglol e derivatives having activity in nPOER100D054493
of the a7 nicotinic acetylcholine receptor (nAChR).
The invention also relates to the use of the
_INDOEES A8t MORBATIRS bR atTicOgrNlicS SASIOS cCRGIU NC REEHPL O RYBTYPE ALPHA-71
nmedi at ed by nodul ati on of the a7 nAChR I n addition,

the inpvention relat. posi. tj.on ntaining th
T e T DS P B RPE kA B Db btk e o7
nicotuc etatgcsoliné rereptoc ¢t ACRO T he évédtidn) glsdonelddesidi thg us@of the

linerai ¢ r tQr t . [ i
oo SR o RERL aFRLT R A PRTM el Bye o7 macne
In ankliticouthesysnéon (eGNSS tccamt @isitions vontaipingshe@tierA@lives and processes
forlihee(frgé)ré%ra i(muscari nic receptors and nAChRs. nAChRs are
I'igand-g [

ated ion channels containing five subunits
(for reviews, see Colquhon et al. (1997) Advances in

oo ORORE R tPryates 6 B AR B inherpleteeiqgigdfises te

opéekimguall iom elpomiets withilvibeincammblidtheysiest.rihe3@ntrdlineb@us system (CNS)

B

ligaswpated ion Cchamnalseeordaising fiee siamits fodreMleasaseq TA§GHon et al. (1997)
- : e R .

oD b 45, AN 3 08 00 s s

7, A%-228] Dagerte atral f (P9 fAmmobi repaitts hé‘d@iﬁimlﬁhﬁh&ﬁry 30, 41-50). The

o R ERE ) NS AL AR SRTRE b 5PL nts nc s

codirg Bp beubumtsafor ireniewd, aae Kadings Akabasd ded& tNeugon 15, 1231-1244;

nsm ss| ni L n ti ,
Sl B5EASLEREA el O, S B8 1Ppk e Dy o anc
09, Fraaforer fupttiadal reteptNesuwtoscexprd$e8 alohg,an8 2@8+ BaBaoligomeric
%_iffe et al. J. Neurosci. 1998, 18, 7075-7083,

nana et al. Neuropharmacol ogy 1998, 37, 847-857,
Al buquerque et al. Toxicol. Lett. 1998, 102-103, 2

syl GRt ndthol icbHE fecBiiore BRY imibrtbnt wigs in moduating

nedrB8Bans3iifsi@L, togritibre sertonabatirgc Bnd eptiety i @reBetldl. NeL@@Rjence
aold9- I . t j tol D

108 pol P AL e W, o BR8P S A B .

Netimoseit 1968, CBIS ATiSsHBS ellinaAa ebale Neorophdrmasoegy 898,137, 8He857,

. ; . h '
A8, 85003905 50 0235 D9 SURRERARD 4, sy
199480604)q081 1121 plevers 6i49l. RycbogtarmbacaiggyatP98, 136, 320-327, Adler et
al. Schizophrenia Bull. 1998, 24, 189-202.); thus, there has been interest in the use of

compounds that modulate these receptors for treating CNS diseases.

rec

A role 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
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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associ ation between the a7 | ocus and a sensory gating
deficit which represents a major schizophrenia

wenaopkmmot ype. Such gating deficits in pati enPGI/ER2069/054493
been transiently reversed by ni cotine vvith a

0l o 0 t en via N
stra] r(ljsd%pr%%smq%r)ég (itergéfa etpg ort7 S%f OINIC(}II S? QF%n reported to
norofatibe ther dgficitsaih foettelesioned amhmtsmmioh«bgadzmbuid gchedegah with a
pha\?\rﬁ}argﬁlggf Eégrgﬁ%@lea ftril (étﬁlltma{n t%l r? ed:)t<¥rr0 0d gsrp o‘fior%ca?bo%kade of
af eeqeptms hafgbeesd‘eperttbd tevmpsir ufdehhaﬂwoat?terra a\@ptlmg meMoqomhnﬂ
ep 0 Ci: 0 :

roop By EAE RPN o RSt e b e e beleiem
thua wphlwatrm:o? oegppptomaaa tdopet fon ¢drgname ieuhanceatent.he a7

receptor. Pharmacol ogi cal bl ockade of a7 receptors has

been reported to inpair rodent short-term worKking
a7’ mAGbRy are/\tndrscttem&wetpfttbelr tast actmbiiorkiteics bee highgomeatdlity to Ca™

r h r
oo 8508, AR B TBRBES St S AR BB 20, 428
4383hammmpldmsamomfcﬂowmrefxpo:ﬂrre keagdwsm h@astrb as al.,
L.vat. gt

Ne@%tﬁ%aﬁéetgq99§ 1%‘§Er§7§a?t?%ou‘t& bgf%gﬁ%’ﬂec{ o' 8, §82856, Alkondon
et #hdr AearolacolEERp. Tﬁlaer1994g-977l 424}606)4283atn4@8.vglthaﬂdagonlsts may

T OB BB U L N BERIGRAL L vt

folld8&d byt BlockCmlet andiardesénsitisatioNefithe necepR0 and heBek/c8&@c treatment

, 9 :
wifigf{ 353 3y D81 restt T ERPRS SaipaftBin, TR EbOFE AprfE hpyo been
sh@yvrotol eedm)itimgﬁeet:aﬁlm@ fbloﬂhla dasen@tlseti ctatamef ’daa deaeiptwtandean, thus,
meg%ﬁgre%g nglﬂgét%ﬂ at %Ac%\ﬁ'?r ti b%l %ﬁﬁ%qﬁregﬁlgé &r receptor
esens] |sa 3°on he “F'ecept or and herce chr oni

activatiert (Brighs and Mcﬁanargdiawd)phmyamgy 1998 87t 109h- 1apmar ent

antagoni sm |In addition, agonists have been shown to

exhi bit highest affinity for the desensitised state of
This Ipeohiero eptydre aredcoranby tréaimentwith apesitiecalpstaric modulator (PAM).

PAE/E e%ﬂgh(t,é EA@HR%tctl a?gﬁ ?r?eg'i'a%d ngn(g)%ﬁﬁgj t& XE)B&%%Q ggnlsts
witiNeu Bomng&Meowtom@@I&iensdmlﬂgﬁ ile. IO, ab§m® gdragbhistn A number

o PR B PHEERECAY (BBITETS e Ry o117,

20G®Hti vati on nedlated by endogenous or exogenous
agoni sts without activating the receptor in their own
right, i.e. in the absence of agonist. A nunber of
Actoiilib g e Ersh eswect, dipe invertiohLprgtiddsom torepouad. of Rerogiteed)soriansalt
Q|C|nal chem stry 46:131-71 , 2008) According to a
the?@o
rst aspect, the invention provides a conmpound of
formula (1) or a salt®

3)L
R N \
H CF3
N
2 L1

A

R
(0
wherein
Rlis hydrogen or Cq_3alkyl;

R2 is hydrogen, halo or cyano; and
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thereof: (1) wherein Ris hydrogen or C| _3alkyl; Ris
hydr ogen, hal o or cyano; andR is the group wherein Ra
WO g0obar®78 C- | . gal kyl, C-|.gal koxy, hal oC- | . gal RgI/EP2009/054493
haI oC | . gal koxy, cyano or di G| _3al kyl am no. As used
e{hgl UIOa C-| .galkyl substituent is a univalent
? derlved by renoval of a hydrogen atom from an

acycl iC | kane. Such C-ngal kyl substituents
i ncl ude|mst yl and ethyl, may be straight chain (i.e.
n- prop nJbutyl, n-pentyl and n-hexyl) or branched

chaR} (foN exanpl e, isopropyl isobutyl secbutyl,

tert-butyl, isopent and neopentyl). As used her ei n,
wheyreiaR isdiahe G 1 G@'ﬁ\t' %eﬁé'k@xyt aalppm@a&yl @ﬁlogneaa"@mmaa@uar
did qga% aq\,qhgal s. In an enbodi nent, unl ess otherw se

i'ndi cated, any hal o substituent is chloro or brono. As

used her ei n, a hal oC|.gal kyl substituent is a

As teSBREKH a @ Oé‘cﬂky?’ QQ&ttl{JeHﬁ 8% v r&flcdm&ﬁve'aaé}premoval of a

substltuents hal o substituents may be the sane
hydsegel atpenfeam an 89361‘10 @1}63”@"1@ %%kaS?il -63lfsupstifaents include methyl

and %PIUF’% 'E%%‘%\bHPEWS'&Yh*pr(SByf |an9J't)ﬁ”r?-bQM I'and n-hexyl) or branched
trifluoroneth | oro-2-f1uoroe As “used

chaie (@ wawlemwbxgpbg%ﬁpwﬁntertr@tsg,rmn?n@ﬂ apg pegpeatyl).
"R-O" where Ris C|.galkyl as defined above. Such
al koxy substituents include nethoxy and et hoxy and may
As yaed berging Athatoraipatitpentaefers iorflapex ghiorp. Branexgnd indp dicpls, In an
emBBG RN EXLEO¥MENAEe MaRBEIE InEhab BubdiientsaMRIrS or bromo.

| sopropoxy, |sobutoxy, secbutoxy, tert-butoxy,
i sopent oxy and neopentoxy). As used herein, a

As n@&d)ﬁ%rgﬁhah KIQPE)YS Séém@ﬁ éﬁbéﬁpu'énf 8 a4 % kGup dRbstitited by one or

wher e is G as de above. Such
mogg h@]ﬁﬁ%’f‘é‘l‘%ﬂi@y V\é‘lpgshai' i/%lenﬁs@naydee e rames difesemoxych C1-

Ghéjbélk}l'%%em@(lﬁcluélé H&HM&&%E@?IXleIQ&@methyI trifluoromethyl and 1-
| oro- 2-fl uoroet hoxy and may be strai ght chain or

Ch'@roa%ﬂll*@@etbwal n. In an enbodinent, R is hydrogen. In an
enbodi nent, R is hydrogen.

As used herein, a Cq_galkoxy substituent is group of formula “R-O-“ where R is Cq_galkyl
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-O-" where RX is C4.
ghaloalkyl as defined above. Such C4_ghaloalkoxy substituents include
monofluoromethoxy, difluoromethoxy, trifluoromethoxy and 1-chloro-2-fluoroethoxy and
may be straight chain or branched chain.

In an embodiment, R1 is hydrogen.

In an embodiment, R is hydrogen.

In a further embodiment, R1 and RZ are hydrogen.
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In a further enbodinent, R and R are hydrogen.In an
enbodi nent, Ra is brono, chloro, nethyl, nethoxy,
we@ewony678 ri f | uoronmet hyl, trifl uoroethoxy or CBGEHBP20D91054493
a further enbodinent, Ra is brono, nethyl, nethoxy,
et : I Hhuo t hyl It | u I . n
in &1 Gfickieht RedEP R Mesp. Mt tRraEHL Bhbp
trifleoroethiorgeot gyanbe conpound is sel ected from
N-[(2-trifluoromethyl-1
Hindol -5-yl)methyl ]-5-(trifluoronethyl)-2-pyridi necar
In douxthet elebodimp (2 REris bloua, orettyhyrhetoxy, ethoxy, trifluoromethyl,
ok - B- thyl]-5-(2,2,2-trifluoroethoxy)-2-pyrid
t”f'pkr’wﬂé’gg‘%%g%ﬂabgs 6- br omo- N-{[ 2- (tri f I uor onet hyl ) - 1
H i ndol - 5-yl ] met hyl } - 3- pyri di necar boxam de;
. - - Bl A=) Hindol -
in &1 BRI P chs ReAPRAIEPERI: de.
N-[(2-trifluoronethyl-7-bronp-1
' =B I ] -5 ' onet hyl ) - 2-
In %érﬂg(?dﬁrggg%‘/h%@m éJ];jd %{eﬁ‘%}%dﬁ%ﬁuor onet hyl - 7- cyano- 1
N-[2-irifldaiomBthyl- Y ifen doHSH )Brethv]i-3-(tifuoooreeth yi)-2-p@ridinecarboxamide;

N-[R%{f'ithéjr?rg‘%ﬂ{yfz ?g%@oﬁ-ﬁiyl g}eéwt-%gl%,%,%ar(i)]‘,u_ogqew%x%%-ﬁ)y\'i?ip%qa(??xamide;
6-brdrhordk-{§2rtithydromethphy Heln el Gayl Inwetiayli-Steyridimecartzabinide;

ook R 8- ofor b S TR R gy TG e
N-[(2-rrifladoroovethye? ipyorhe-2 Hppd oleh-yipaath Wedcdrfldeomethy2t | - be

i that the present invention is intended to
Y ncicgﬁjé&%:@r?rjgbunds havi ng any conbi nati on of the

N-[&vhif do noevethy/ |- defyamee tiH-redtod- S efetind - 5-@EdffuordreethyipPdance of

s otherwi se indicated, the term
pyrﬁ]iié%é{blog%e " nmeans substituted by one or nore defined

N-[¢fr- mefhy|-2-tniflup reenatydie d olkte ylgm efh gl p<trifragrome thy Bt Zepytrisleh ebaboxamide;

of alternative groups, the selected groups
Orﬁﬁéyﬁgﬁ%ﬂe same or different. For the avoi dance of

doubt, the term "independentl|ly” neans that where nore
[ nt i c . . of
in 5 JA g EmBUAREht HET barBo Rl BN PR IVER S i spygmetnr
(trittsonemethylpHfdyadieataro®amidonpounds of fornula (1) may
form pharmaceutically acceptable salts, for exanple,
It will be appreciated that the present invention is intended to include compounds having

any combination of the embodiments defined hereinbefore.

For the avoidance of doubt, unless otherwise indicated, the term “substituted” means
substituted by one or more defined groups. In the case where groups may be selected

from a number of alternative groups, the selected groups may be the same or different.

For the avoidance of doubt, the term “independently” means that where more than one
substituent is selected from a number of possible substituents, those substituents may be

the same or different.

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

aci ds such as hydrochl oric, hydrobrom c, hydroi odi c,
w@opariet8 and phosphoric acid, with carboxyli CPEAERN0D054493

wi t h organo-sul fonic acids. Exanples include the HC,

[ | . ,
gl loRn Sy Bl A Pho by Aoty Pl o BRTR APLS Pl
orgaao«shliarm acidd. lxamales inaltedecthe €1C1)| Higrt, &l esulfatietor btselfate, nitrate,

t I t c a th fan
ohdsBhile e ot P AT o . SORBRR b fprparete
maberatk, preotadet citrage) tIaEIratchgtucoeatee@wnsyiats,unethalh&suIfonate

ethéE@JJ%ﬁ%gtti(%%%ngsﬂlféﬁ E)%Felng ueh%hg and‘] a E‘érg%{ S. E{;ﬂ‘ reviews

on E’lhmbl‘EBMmacwtlca&a(t&Q%BergEOﬂaB:II?Pham:I SBi.. o4, dy19%et 94l P L

c [ ical o

cof e AR PGS RPTERE LR, T ERRER Bl Gy prr
Enopediaad iPremiadeltcad dechralogyhacehpekked Iraf Neorark 4996, )Volume

[ ILpaceutically acceptable salt. Hereinafter,
13’tqswaggé§§%gzﬁds of formula (1) and their

pharmaceutically acceptable salts, are also referred
in &gt Hiboa 85 6 CRPUIEE ool driAFRls B wrspibcsrbity
acqnapmbm:sm’rd derlvatlves of the corrpounds of the

i nvention, which may be nade prior to a final

deprotection stage, nmay not possess pharnacol ogi cal
Heaad:taifte'r ttye eamparids obformutay(|) and tioadr prairmacedicallyceseptbble salts, are

[&Le r e ly and thereafter

alsgg%ﬂ} |s£esddth8 @Hég%&% &%e' g‘fg{r%%horrpounds defined in

the f| rst aspect which are phar macol ogi cal |y acti ve.

far
It pr o Cp?)ﬁédéa\fgé Wﬁtcﬁs&a%ﬁleegjpﬁ@% gtrtﬁe\qltg: F%ﬁ??&éég&dd&@atlves of
coropeyrae rmﬂtl’ledefenmmi whicht hay bé msitle asqzrecta fuaaleiepméomdresltage may not
n 0 I f -

pos‘@e%%%rrtnggol(?gq%? gctR/ t¥ 5?&{&# eg@gﬁé m @Fﬁjsttﬁn%e%rbgsagmlmstered
orailmvracrarertjeraw@dihsreaﬂerenjetabolIS:edJlgsIhe)bodvddayr,n cgolponmdsld@fined in

, o 5 d i A
o Rfne? it plfimslodipa 26 Sy BBflRRes Ropinercpore be
dessfibdt asfipuktgshyAllHrotBuiad derivatiyestendevodeugs dfe8®poCitspieéned in the

flrsﬂ1 sﬁ)tegtear%n%fﬂh F WA t ensc}fﬁ’Fé SHP?I?}%&H?W I§x eé &%ﬂﬁfo% ’@g)e(ﬂiugs for

erence appreCIa
thetn;prmobm af lthd present mverdtionare descibed io é]rluga of Todawivioksne 19,

t ho I [
NuIﬁBQP’I@ 1583 28 - gcdrn%g%g%&huﬁ'c?} ni %S/ac%cp?errm &'3863 316and in
“DeRrgndhf E’gxirug(sf bxe Hd Brdgasig; Elsewelwh%fn Ctheptent (the dsclosures in which

doéggr%?mgsgér)rlé g{cg%]p%ﬁ%cf IlI(Qelmﬁy rgfgfern%‘&c mmlﬁﬁéfhep Be %lpgr(‘eggte% rby those

i onal
skilled in the art, that certain m0|et|es 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
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
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
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when such functionalities are present within the
conpound defined in the first aspect. The conpounds of
w0 b@oiienset i on are typically in solid form | nPETEP2009/054493
solid state, the conpounds of the invention may exi st
[ [ [.line.or. nponcr i r [ AS '
moldbuB 5P AR R g3l e B spysifeaof! SbiaRs may
invclzqsbmﬂdu’enes salvents slrrél H(éthdarmﬂ,gfnprbml,\MI\H$Oa¢1mtieebidt e
a cept t e .
et AR RAP R 5 bisk BRI R ieP & RSN E el nogrepratee
inta the ocysyalired! laftine Salvates ehduain wgtec isytbe ablvertdbatasmincorporated into
| vat es,_pay _i ! $ nt .
ey B sl B SRR B ST D RSB e e
stowhbnietr@Any draies ahepll pagompoesilions osatagringeartahe aodundsof water.
i S . par ' the crystalline lattice.
Th(is[)ﬁﬁ}\%rglo%slh%&é{seaﬁlns%&g? 8'&&%' the solvent that is
incorporated into the crystalline lattice are
typically referred to as "hydrates”. Hydrates include
g YORETLAEEE G N SPLRE AR BPSORAZH i o et
forinniokludiey the Various lsolyalies thexsof, Mag extibit peldmardhissati.ewihiel capacity to
- ¢ . S v :
oed T e ARG B Rkl NS OTRRNASr B S UFE LR
knc:maa;‘@!mmp*;ékgh@iirtvepﬂﬂwinduqijﬁ alhsuch .p@!yntdn@lsizémh‘ﬂmrphs have
C . : . S
the R REStd L but BTk Acf, Bdrhrhl BRdngoHR Snd other
destgoli\gam&?ﬁeg o?th@ cryﬁtaémf}i%sohﬂ statd. L%téﬂnghs,snwhfore, may have
dlﬁgoﬁ%g@{st : g%ro gtn}égfg?(ﬁg% | n%gh(?:%l%ﬁg,?ﬁgdeong,meff@'gr]ablhty, stability, and
disseluiianguopsities. anelyrooipes thuisdy etibiveiffpreopmeting oiofs, thepectra,
Y, . . ) r . .
on 508 BB af B OhXO  RET ep™ho son
artidemwilltapprdviatel thes diffectot pelymbidhs nyay kst prbflligedy for gkample, by
i 850 ' v r ' I i-hi
ondlaFR U\ A RS Spa MBS LA o ppouna.
Fordéxafédes tchamogsain tesnpesatussh ipedssy obsolvesié thaly gesult in polymorphs. In
: b o Th . i . . .
=T by PG mal S eS bl P sty POk rer cori
corghtiompl e, by changi ng or adjusting the reaction
conditions or reagents, used in naking the conmpound.
For exanple, changes in tenperature, pressure, or
solvent may result in polynorphs. In addition, one
In % q&mctpthermase@ptm@?mwgmi% _ri@etrlfluqr@matﬁwtHéﬂndotl-5-ytl)rr?ethyll-5-
i 1oL BSrorrhN one aspect, e
(tnpr é%ﬂ%payﬁwn%g%q%r%\ﬁ%&e@%%% 2-tr {r#]] uor onet hyl -1
H i ndol - 5-yl ) net hyl ] - 5-
(trifluoronethyl)-2-pyridinecarboxam de in cr}ést al line
In gngithar embodiment, the present invention provides crystalline N-[(2-trifluoromethyl-

1H-indol-5-yl)methyl]-5-(trifluoromethyl)-2-pyridinecarboxamide characterised in that it

provides an XRPD pattern substantially in accordance with Figure 1.

In a further embodiment, the present invention provides crystalline N-[(2-trifluoromethyl-
1H-indol-5-yl)methyl]-5-(trifluoromethyl)-2-pyridinecarboxamide characterised in that it

provides an XRPD pattern comprising peaks substantially as set out in Table 1.



10

15

20

25

30

35

I n anot her enbodi nent, the present invention provides
crystalline N-[(2-trifl uoronethyl -
warbooneielrs 5-yl )met hyl ] -5-(trifl uoronet hyl) - 2- ppeT/EP20ewe54493
rboxam de characterised in that it pr ovi des an XRPD
r r
in SRpeF BT e Bl bt AP R RS Bt e Sipng ety
1Hﬂmqmi-ﬁadl)h1aﬂwl]%{t(fmdmméthwﬁ}ﬁmyed|h9¢aboxam|de characterised in that it
L I yridi neca
p“’%@&g%d"éésnc#e)rcgg%@rﬁ%%gt'ﬁq'& i %%Ct%?ﬁie{%g&%ﬁ ufe 2 XRPD
Thepatare raccordingrto mfurglhqm@aksot,stbbmvanlidraﬂ)rbyldasa sellvaieuhydrate

BT b GO B SR e ™"

1Hindol -5-yl)met hyl ] -5-(trifluoromethyl)-2-pyridineca
c

Ceét%g)é?mpgﬁn&b F’f‘e %%Atﬁ)ﬁ%éﬁﬁ%@ggﬁr g&n 8@%8% t%&tém%r@%‘d@@ All
tauTdmesre bod mlxta@sdalnejeofgare ochudediin therscegpelthe ptdsent invention.

i nvention provides a solvate, hydrate, prodrug or

pol ynor ph of the conpounds of the invention. Certain
Ce(tairrmomlpdsndsfofﬁmminwemwntmmpmysmesmr moreah&alaxentires and so exist

r
n & g BORE SfoceiPeriedbrons, SR BOR0 e PO R0 RIS st oo
endDdiotr@rorcorasemitdvixiire t:brﬁalnnng@rmtanmmmthprna@ﬂrsis hamieg dwo or
mop%)&ﬁra?gér{tlaels agﬁ(%{ s‘%%s%ﬂgoe%&.%é%h'&e%aﬂwﬁ?&é Al | stprecisomers
ereor soneri avi ng one chi
(forcexammde emantiomiesst arwbdlestanezbusomrss) aod naxtue&sémreofmrgmdteded in the
N g

st )b b T R PG e BY s BB O B
inditaat éramiommer Udihg BftElpBl@(bV@ diRreECaus{ngor ccéwanphte a chiral stationary
phags%z&ltr{—;‘] 2 gsta%?d ﬂﬁgﬁggoe%%ﬁ&ﬂ?{s%n&@g H&Itdgj;gﬁvtv{i gaetrhS&E skilled
in tRaednin@dditiot Lehirsl m’seymb@a@emmmﬂedis tay @evescﬂ\lwhand used to

Lndivi.d . r using preparative HPLC using a
pregg%dﬁ{jﬁ'g@ﬁ%lhe%gﬁ@i$§r§$ stationary phase or resolved to

yi el d individual enantioners ut|I|S|ng nmet hods known

Thé %vént%% I§c{<lnlzlhggs éIPSL}nJgSIeEf&I't%pl!: Oar‘?aqg gSﬁigé@#qsoof the

lnvmteqnarﬁm isotdpic |vdualonerﬁamt ccommmusd ofthe lm\mneom isarefiabd @s one in
oS8 BSE oLFAB 3hORL B0} B e bl mtgr bt an
atoremessipiffaredt tdmitieeatomiemasonsuady &eindnredataee de@nptes of
oot B2k oRR B 0 Land ARLBSe WA A P R8s o
hydregan, t:hré)oat wirogenmasgensspiy, fiustine and chlating suchsshpliesC

1Ol S9f eRessd *@ta %aﬁcPrSs %bﬁ\%lgob?h&ﬂ id SR GO GO

the i nvention i ncludé
invention, for example, those in WhICh a radloactlve isotope such as °H or “C is

incorporated, are useful in drug and/or substrate tissue distribution studies. Tritiated, i.e.,
®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.,
’H, 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

invention can generally be prepared by conventional procedures such as by the illustrative
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hydr ogen, carbon, nitrogen, oxygen, sul phur, fluorine
and chl orine such as 2H, 3H 13C, 14C, 15N, 170 , 180

WQ 289%27618F and 36ClI respectively. Certain i SORCPER2009/054493
variations of the invention, for exanple, those in

mem%idg %r 8¥ Er}% eddggargﬂon% de%grﬁtg) g%cll::&aer‘rm%;?@% E%eg’)%ag ns hereafter

I ncorpor a are use
usibg appreprilts fisoidpirt vamtlsmamfisaﬁablé'rea‘geatsed i.e., 3H and
carbon-14, i.e., 14C, isotopes are particularly

preferred for their ease of preparation and
Coohpbendsadfitihe inyentisnmidnerg preparstiin atvadety wf whys. sothegelwing
rea%ﬂ&rhsc%% %g%warhe%maffer qjmes% ’E!'tr}e'mpée aft(% Q1 ?(? Pg%rgas defined in the
FEpeutT ¢ advant a
flrshaestrwbbl'l'hesespr@beése‘syorrrfforthmmptts of theom\mgemi in vivo
hal f-1ife or reduced dosage requirenents and hence nay
be preferred in sone circunstances. |sotopic
Thaghatt ittenspeofficative, gempalfoisulad atettesignatedtbydtoncamnumerals (1),

e r suGh
5GP FeSEE B0 e RERLATRE 3o 38 TG
etcddb&)i (Héy), (I‘vic)td’ne Exanpl es and Preparations hereafter

usi ng appropriate isotopic variations of suitable

reagents. Conpounds of the invention may be prepared
Compoandsanfifemulafl) may be prapatdueadcotdingiiorsghemsadthyamoupling
corﬁ&g&%%f ﬂ)rlquy Eﬁﬂ fwméérﬁﬁotﬁdgl f%?mafah(ﬁlr)% ca%cﬁ\trdg%élgc&% prise
tredtovent Withr & Iseitabdes pauplisg efentheuch méﬂTLbﬂ-JOB‘thD@ﬁ:glh@ﬂwtable solvent

p cat f I ' .
sud BRI MR O ca DPRELT, BB Sort oo SIS R ulion gr e
carbbresie agidriey talthé cormspardiag ecyd ehloridsl lamg(dxauyl chidérigle, in a suitable
t of
SOI§ n(f%chﬁ %I-I-)HF &le(g% Wrtﬂégg%Jgaé Ié\gg%er 8h a?ﬂ hemse)l by
coupl i ng corrpounds of for mula (11) vvlth compounds of
Scﬁegﬁﬂl a (lIll). Typical conditions conprise treatnent
a suitable coupling agent, such as HATU, HOBt,
DEC in a suilNbl e sol vent such as DCM DVF can be
{H\ed Al ternatiye conditions conprise gqQnversi oq of
heowar boxyl i € N ‘#O the corrRSpolyli
chl oride; using g Poride Tn a suitabl
(such as THF or
triethylam ne). BcheRe 1 (N C') ) Aternativelry,
cg ounds of fornula (1) may be prepared from ot her
ngounds of forrlida (1). "

Alternatively, compounds of formula (I) may be prepared from other compounds of

formula (1).
For example, according to reaction scheme 2, compounds of formula (la) where R2 is
cyano, may be prepared from compounds of formula (Ib), where R2 is bromo, by reaction

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

Scheme 2



For exanple, according to reaction schene 2, conpounds
of formula (la) where Ris cyano, nay be prepared from
weomwpaeieds of formula (1b), where R is brono, BYI/EP2009/054493
reaction with zinc cyanide with a suitable catalyst in
suitabl e sol vent. Scheme 2(1b) (Ia)y Conpounds of

fornmula (Ilia), i.e. conpounds of forfrula (111) where

SR g Tydr B be prepared acc 3.
Tr et me corperynds of farmulg (1V) WM th CF,
trifluor ydride in the presence o e
(such as rieghylanine) in a suitable sol vent sth as

DCM gi veS compounds of formula (V). Hal ogenaﬁ on of
conpoundébof formula (V) with a suitable rad(ilagal
hal ogen Jurce such as sul furyl chloride or

Coippamdssaf érimilanld, i.en campoindsbiféorsuilas@ifitwiese &1 imbydrogen, may

o SR ELERE LS LU SRIRRANGR Bt f BB i

trifldencaeeticianbyrledh treespresenpiearh pljeke ¢pivh e )rigfhylasine) in a suitable
s s TESASE ] AP B P TP 35 s o

formoladV) witins soitaipe iaskicahbalbgergsiunceasisohi satvlferysdilar@istor N-

S RO e SO B4 5 SR EP e G poouncs o
formfiladghptneatizy aimpaunds bafofvilbI(Y!) withla fiomspniee derivativg &duch as

oo BRI g ol ), SHETEMER s e

10 cormpou@dp oBtirkyla, (ViayT wpicapeyntisatiod caoditiort cugnprise heatirg iora suitable

L f o 11].) W
st TR e B O RAPeRATB IR R br LEEL el e
areprégeertley duetidnad eofpauidsad ferodilaitkily)dwithaeranaromnickel
bor%Hi(}r%Bl e solvent (such as DWF) followed by reduction
usYng borane or nickel borohydride. Scherme 4 (VI 11)
(1Mb) Salts may be prepared conventionally by reaction
15 Scp{grw?’t he appropriate acid or acid derivative. The
=—compounds of the invention may be useful for the
nel reatngnt of di seases and conditions nedi at edlaby
pasSiRy Ve al | ost er iNG | ¢ gn of theca? R @r
dies and )L
NH, ——— N CcE. — N ScE, T
R’ R? H R |1|

(V) V) (V1)

Phe | .
b Hal”

| Ph
NH,
NC 0 NC
M . N—cr, , N—cr,
'Tl CF, ITI N
I
2 H R2 H R

R 2

T

(Vi) (Vi (Ina)
Compounds of formula (l11b), i.e. compounds of formula (lll) 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



10

15

20

25

30

condi tions which are associated with nodul ati on of the

a7 nAChR D seases or conditions nedi ated by positive
w@pkiogerwrs ¢ nodul ati on of the a7 nAChR or di seBGSEBP2NL054493

condi tions which are associated with nodul ati on of the

I :

el 6 G e bUBg R0 PR TRl SR TRo LR 5885 gpnicke
borohyddidagnosti ¢ and St ati sti cal Manual of Ment al

Di sorders, 4th Edition, published by the Anerican

Psychiatric Association (DSMIV) and/or the
Schambeednat i onal C assification of D seases, 10th Edition

(1CD-10): i) Psychotic disorders for exaqgle

Schlzophrenla (i ncluding the subtypes Pa ah0|d Type

Schbzoaﬁ.f ective Disorder @295a gp) (includinglt healk |
subtypes Bi pol ar Type an& Depr éssi ve Type); Bel usi onal
Di sopagr (297.1) (including the subtypes Erotg@ugnic
Type, G andi ose Type, Jeal ous Type, Persecutory Type,
Somatic Type, M xed Type and Unspecified Type); Brief

a5V 8 bRosel ApEFFEnierahy Bl oaghal il TR P A BT
derggtivi-t i on (i ncluding the subtypes w th Del usi ons and
wi th Hal [ uci nati ons); Substance-Induced Psychotic

LA 5 SR R BB e
corfastionb oiddiatéd by poktiveNdibstetit etodumeorSpitbe o7 @AChZOG. deased and
coreiiRe i 257 2kt oS el pEhe & PR Dikases or conditons

met Iatddkﬂj mgitRe aéodtemodulaitan ftthea? nACBR I A edssx0dridiedonditions

nmor i.e., nmenory disor ers esi c
wnigh 85 dsiafic AR R STOHRE & aBERR i Bk ufers in brackets
aft?@ﬁ@&;ﬁ@@di@é&iasﬂ%l‘@f pefér & diasificativitcddany Deg@ostic andI Statistical
unction:  as s niti nt asareut
Ve G MRl Bivolfse A7 EGRER wlintiheoliibe At PRyt |
Asddcition (BSMSY) ak/disthe lldtbedticrerSndsis ficationadf Dégead es1eN0th Bdition
(IC@t- es such as Multiinfarct denmentia, alcoholic

ntia, hypotiroidismrelated denentia, and denentia
associ ated to other degenerative di sorders such as

) PR P B BB S BPYS B Bl R g iions e
(296@YN Disorgartised Ty’ma @ashopcatkednic Type (95O rasifedentiated Type
(29%&%2?\8@&%8 ﬂ?l Yoa (%ée‘ie é(?)hgcﬁugpn%ﬁgl?orm I5|sorléer (29%.%8);
Schizoaffective Disorder (295.70) (including the subtypes Bipolar Type and Depressive
Type); Delusional Disorder (297.1) (including the subtypes Erotomanic Type, Grandiose
Type, Jealous Type, Persecutory Type, Somatic Type, Mixed Type and Unspecified
Type); Brief Psychotic Disorder (298.8); Shared Psychotic Disorder (297.3); Psychotic
Disorder due to a General Medical Condition (including the subtypes with Delusions and
with Hallucinations); Substance-Induced Psychotic Disorder (including the subtypes with
Delusions (293.81) and with Hallucinations (293.82)); and Psychotic Disorder Not
Otherwise Specified (298.9).

10
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neur odegener ati on, drug-induced states, neurotoxic
agents, mld cognitive inpairnent, age rel ated

W@ owni12iev®e i npai rment, autismrel ated cogniti VRCT/EP2009/054493
i mpai rment, Down's syndroma cognitive deficit rel ated

ii) (:t&%nl(%g %pawgi %?I%%%di%%q: %&os%g {hé%%g{rﬁé“t%f m?da(?“ e‘%q Sq’nitive

aoraey ressi o fatri sor g
funa’trmhspnxstmdneg ettermonmmlntatlpn,deannw@tdmders,ehamed/ (cmgnembnye

dlsgf §$|aa%gnéj§(cs5%8rggrls tr?ﬁsgé)nlrtgforbél 3 d@s aag')((ndrome and age-

nson S’ di séase, néeuro nduce I'nSoni sm
as@nratetobmelnnoej |d1pakr|nams) aag language Degiions 86 wall as dogroipa impairment

as %gﬁg'sgfrit%%eﬁcr)lieeg Nz‘f‘l)é s dl%‘ggé q—?t?ﬂdhﬁ&tgﬁ%édisgeggg I\ﬁ é@@lgg%s:eggyg-
reltad délyppoteacr cﬂh&meﬁt&mea staRespsueb sis\Mulidnfsoat demsntia, alcoholic

derBiaﬁS]tFal gﬁ&?%%/g}n &Ia@éeﬁ@%ﬂg%ser%uggﬁ&g(a as%@é@ % 8ther degeneratlve
disGplecs fuckas (CBebeNgr;atippy hod a@yeﬁnpﬂeiater@hsctelrcwﬂs m)gwer acute or sub-
ac éeg&ﬁtrlons trﬁ%atsf’r%)}j use %6 4\%rc§c5m& (Plrads c{eH 'V—E}%r de%ressmn

ecurr ent res I've Epl sodes W
(psEpicieden)ia @M) agylmaﬂyeaddtdtwa @gBrgated epgriid@ldeclify, stnokie,

ne%ﬁ%e%f%agaﬁgﬁlrgg m&jyrgéd gan@%’r 4 &ﬁgto%%%%gﬁ%legllé g(gg%itglg)é%%)%irrgent,
agéstmded togviitiiedmbpaiCoendi autsm r(eﬂe@@d amnltwlaumhalrmeﬂtulean's Rgndrome,
N T R R
deeram@h ﬁuhotbererss)yphlswlbstmﬂms Ianxdwedelwmom/tss:v@areatment related
i.nel j :

ool R 105 18 GURNRSASILE SBTEE BSROFEUMAES el
indDrexbpatkinsddigm GrddandiveelySkisesids.ed (296. 90). iv) Anxiety

di sorders for exanple Social Anxiety D sorder; Panic

Att ack; Agoraphobia, Panic Di sorder; Agoraphobia
iii) Dépression bing trooy diordeas for e@mpledhpr%s&@@ E#y0deSieduding Major

De%?ﬁ%%,i&%ﬁ?&’e %\?inc( Eﬁglrdjeg Qﬂ[ (fébér}/aolgf n@éplgg&%‘

nVI’r onmen nj ection-
Defingpsiye Bisouders Gmelidifiy ijcmmdaptﬁshwe Disqoedr; D&ibyrallc D%mbera(300.4),

DopydSrls Dlspad SRREET s SRR 115 B Disofts Bheyging giotar
DisbrdeorBipolar 1B O&o8jer (|Ce|ﬁ@paﬂrem¢dhjmeme§sl\m swsaies with Hypomanic
Epi&%%e%)??% g%c?(gﬁyjrpc %&?érn(?g? l‘I% uce glablswlr RI% Otherwise
Sp&iiteok (@66. 80)an@thAnMoed jblsmr@rs decludNoy I\ftdoldeﬁlwrée“ dsedoiaf Gerbral
Megﬁgp?gngﬂtleong9§ sor f:r‘\clru? q%ﬁs&?ﬁlggég\g{shts%%@éss%%nﬁes, With
MaJDe@@pc@nwe—llksﬁbst)aemdléltfd\/hmcr@aamels SubBlitarMire Abeateres);
Sut?é‘fgr?éeaﬂSgéeldr]\qg&oelgisorder (including the subtypes With Depressive Features,
With Manic Features and With Mixed Features); and Mood Disorder Not Otherwise

Specified (296.90).

iv) Anxiety disorders for example Social Anxiety Disorder; Panic Attack; Agoraphobia,
Panic Disorder; Agoraphobia Without History of Panic Disorder (300.22); Specific Phobia
(300.29) (including the subtypes Animal Type, Natural Environment Type, Blood-Injection-
Injury Type, Situational Type and Other Type); Social Phobia (300.23); Obsessive-
Compulsive Disorder (300.3); Posttraumatic Stress Disorder (309.81); Acute Stress
Disorder (308.3); Generalized Anxiety Disorder (300.02); Anxiety Disorder Due to a
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Di sorders (including Substance Intoxication, Substance
Wt hdrawal , Substance-1nduced Delirium

w@wetizmce- | nduced Persi sting Denenti a, PCT/EP2009/054493
Subst ance- I nduced Persi sting Amestic D sorder,

Ce- hat | ' elon o : ) .
contipRaREE (RENBRI NG BhitpiaRb AifamenOfsgriggapo Aniety
DisArder dloy ODieswisd Specifed E308r0de- | nduced Sexual

Dysfuncti on, Substance-Induced Sl eep Di sorder and

Hal | uci nogen Persisting Perception D sorder
v) $Histestcbaelkis)l; dishirderh fdr-eReinatecdliliStanoe dise Digarders (idringding

. I
S e B e R Pe ao% g 2 AR BSlas e Pl Silesdgauces
Diso_ij)s (iMImﬂh@Bubst@rwei [otakicatronDSUbstaney WAhattaWel, _Su bstance-Induced
e
AmBestisr DisorderSubbiahed-diucetiPSsjrotobisorder, Substange-Induced Mood

oSSR S TS e,
SubdtamteahdiceduBeeh Bliserjer Bhd blatierinaged P;@Irsisih@ll?dﬁsﬂmibe@isorder
PR BREN T AREh R SEB ERRr e i peforplbendence, (07 20)
Alcph@ﬁ@xa@ﬂ@%b@t@htmdﬁepémeAI@m WMi0)drawal (291.81),

' ) . n i -
IR A0S, SR RIS, SR i
Deinetiiex iAdehiobimd Dedd Péraisting\dphestarPiserden dlmobdl-IRdyaidtsychotic
Dis%ﬁ%ﬁ,rﬂ%hol-mg% @fé‘a@?&%&%ﬁ@ﬁ o}i{)g-?rgdedr%‘ea (ArnQ%[y' Disorder, Alcohol-

etam ne-1n
Indaogrh&eaual Pesfumdioo eAllcSetlred ucty SfegpdRis@der and Alcohol-Related

. ( - , 1 r . . .
oL IE LR B8 2R DR A A g oo
Dispi2s d9r) exaCmid AmpbetRalirat RebdbidsncalS04.40), Aohphditangine Abuse

el [ ] ( 0 i D&
0z P bR Bk A zer Aot R IR )
AmBaétaaiimenRedcatie DEiirion, demphitamiae irefuced €sBietic Disedder,

2) ) ;s P e r I g
Anpfg R ngd 088 DRB] Aph B fgl Rl Rt Eiserass,
Amphetaatnes|ndnteskSeatal Dysfidi2n 88 phelamimebindudedtIeecRispwier and
i i S- P d ' d :
BB p IR0 S5 AR Sl B2 e ot
DisRalens evatl g Cdgindlotox@ation (5B BpeafTdinee thd(12gPARigty Disorder,

i - .Di r i nc j . i . -
CoBEEINET R 5D 0 A Sl RN GRRIR g St
(29Pr9h) b Kiaoaebigfre(akaPDBo)dersdowaidig Cinratisdverendasd (P4.30),

U e . ..
o e P22 oA e (R st gpaton Defrum.
Ca@uatis-indu tettibisystiotinRisetder, GiamoabiernduCed Anniety Disorder and Cannabis-
Related Disorder Not Otherwise Specified (292.9)); Cocaine-Related Disorders (including
Cocaine Dependence (304.20), Cocaine Abuse (305.60), Cocaine Intoxication (292.89),
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
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
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| nduced Sexual Dysfunction, Cocaine-Induced Sl eep

Di sorder and Cocai ne-Rel ated D sorder Not O herw se
wapelitioesl (292.9)); Hall uci nogen- Rel at ed Di sOPCEEB2009/054493

(i ncl ud| ng Hal I uci nogen Dependence (304.50),

Halz_%l' l rﬁgﬁgﬁ\tfﬁﬁe‘?n&rﬁo ﬁ]% no lIAdﬁ (L;(E] ng({ﬁo!) % b%)élroc ?t I on

C|nogeh erS| i ng erce Sor der
Haﬂd?—:lirwgbbamﬁw)ad (VRod. EBQ)rdeiaHlammwruggennduu:ed)émxaty Binorder and
Lir Psy j N, SOF
Ha@n]o CHn'ﬁoeleg%Jj P%%bd%gﬁ%ﬁ/ggrgé%%g%pgélﬁé@%Z?Q)P'Irﬁl%la%?-helated
Dlsblajelrmommrgmmmhaldut@ebemgnm (80O rinketaraAdbuse (305.90), Inhalant

b BE 1 A088N- Rt oo RSN | LR Wape Ppestihg

Deinehtid, dmtaldddpratuded Pey¢®ld Dad)yder] Inhaﬂbaﬂhdd&ndé‘éoc(d%@ﬁo@i@)
Inh%@xﬁ?'nﬁﬂ&ed Rrﬁﬁgft}/ ‘ff’i’%or?& C?&ézrﬁmﬁpgrzt Sﬁele{l@@b@%‘éder 'R{o?éltr?e%fsg%pemfled
(29Rr$h R Neauttiné-fetlat et DRs ydehotinatu db g icdire Ddapmw!eam 30ad(dédotine
i S SO RS Bk B SBENG, P
Op{cRBRe@yed:; DINDFdeltSI (mkﬂeﬂgzﬁ)mdd Dependrcs (6@41@0))u®ip'r®gi Abuse (305.50),
ool 8l PSRRI Sty DSOS B g
Op@pbh:ldﬂ@&!ﬂP:{}@BQﬂ@D}?prdép|Qp|@d-ﬂ?ﬂjua;edaU/IODdQ)$QIéerSOp|0|d -Induced
Se%%@b%fgb&%&)%g% c?dllnraﬁom I8 ﬁ9§}$%€(%359§gp'°%§%|a% M3fder Not
Othainvisd ISpeaified 292.9) Phépiysliding (rir Bhieoaptclidine-Dike)-Rielatgd Disorders
(nGRAiR) kRIS BENEHOhLE ol 01 Hiona AL dul eltRCh o
Phémiyolidind InthxmtiorS[ZQépBQlD Rrendgdlidar dntQuication- IIRélhameElhencyclldlne-

Ind ‘%ﬁ%% l?blsg(j%?r ﬁﬁycc‘ﬁ“@ %'(Ijrlﬁdnuggﬂq\/éj%% Eﬁ% Phencyclldlne

IndDcexbAcieety ExsqndzérlMIdrfgleﬁbMGmemedhta@ DB@mﬁnd}mh@ﬁlerWlse Specified

et el pie e e i
Hyﬂmtlcr onAmXIdBHBrﬁfapehdmaee(B% m@)e&eémwehldyprmtimi Fdratytic Abuse
(3082 :)}Cé’e%’la& L‘k@f)h&%%ﬁﬂgﬁ@?ﬁﬁ Ho%l% 61,(292.89) Sedative, Hypnotic, or

nduced
Anﬁhlghmv/dhdr@mé@%loatw alves ¢+ydeotld\lot Adxidlgioningicgpet Delired,

Se%ﬁ/ Iﬁ@notlfleoggn&gﬁ/tla V\g}_%gi%dl ‘E):elir}_@ﬁ é?éétﬂ)eytl-\ H)g(ﬁ!o,la&r%xmlytlc
PeDistieg Benmeetid, Jptalid)-, HRpwEH, veAntfipitoHecsistog Aamastc {a:socder,
SofEE AR ps SRR B YRNINE IRl A SLBIIL! Ry or
Anylolyiieingticed Mboh Bisavdslr, fazive) Hnymilat |or/é~nXIiaIytmtnduced Anxiety
I

D.sAP&% %e}ﬁé Hg}pw %369%%“{1%{%% s%%ﬁ%tt%yéﬁmcwr%%‘dbﬁze
Hy;b@cplnopr é\nxmkyhc Jmi)qpe;ﬁ $leep Dls’.@eqlegﬂa@tj!swglaﬁ)ar,dﬂypr@pc or Anxiolytic-
Re%%%i%g%ébNW@MQMigé sp&lifidd b2 oYt bGiys PRlH:E Heled Disorder

estic sorder,
(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-
Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder (307.45) and
Dyssomnia Not Otherwise Specified (307.47)); primary sleep disorders such as
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Sedative-, Hypnotic-, or Anxiolytic-lnduced Psychotic

Di sorder, Sedative-, Hypnotic-, or Anxiolytic-Ilnduced
woR@d/1Dicsor der, Sedative-, Hypnotic-, or PCT/EP2009/054493

Anxi ol ytic-1nduced Anxiety D sorder Sedative-,

I G- ] ) AN VAR N o f '
o A o B T A el B8 Sl g g
SleBpwalkitigrDisorderS8AA 86 vard, Paiggoronia dNot OdhrerisgiSpeyified ¢307.47));
Rel i i i fi 92.. :
o5 8RB ED Al P FHES 29 R
AnGberydaitst RQisorleDBOE M@e nod HyBE4080ip)Relatad tdOAhather [dental Disorder

I LIS A1 AP 4 B v
SleegiDisydeninlusingeie silsgpasdnsonina Tparthipersominiaf ypes Paggsomnia

' r h as Dyssomias (including Primary
Ty;?én%ﬁJnlﬂﬁga(@g .42), Primary Hypersomia (307.44),

Nar col epsy (347), Breathing- Related Sleep D sorders

T e e e L R

Tyre @epBidys-Eatiey Buginghlyes PauisianNexssd (301504 (imguding the subtypes

A r ' : . . T - D I ,
PudrRRR R AR i chibin i Eling ByS68/dE8 Binge Eating
DisPertes:samair adin bidis apt dre i3 e rBiirecs facdigd (30775®7) ) ;. Sl eep

Di sorders Rel ated to Anot her Mental D sorder

(i ncluding Insomia Related to Anot her Mental Disorder
viii\ AgismiSpecinich Bigpmliessaneludin@Réubistedisadan@09.60), Mepergler's Disorder,
el T fer Sito08 Dleingely e Hogleb o EHR ol Te kBB Bhal Disorder
NoDD#erwisee Specitiddidi ng t he subtypes | nsomia Type,

Hypersomi a Type, Parasommia Type and M xed Type).

vii) Eating disorders such as Anorexia Nervosa (307.1)
ix) Atterttionelafigit { Hypesadbivjypeis ofdes (indladingntheByptypas Attention-Deficit

B R ROROBA A R Ay HRRD DTl Do
Preﬁpp’@)qntlﬂb‘mﬁehwe. Twpenal 45DQ)eAEa!:tionngIiCE/dﬂydenapti\EBiy@j@rder
B N L
Othe_mwise @pagifi@mt31§t9)h _I-besrtti'rr@éc D(s_@@&:r;dﬂi);r,up_ﬂ@éergyidus _Disorders such
o BRI Dol LM 0913 Vs
Oné&kthiypei( 3. & enidfunsdecifiod OAsatditd.85); Oppasitianal Defiant Disorder
TRRYEERAElrtiubY B8 Spy Hscra A AP SNt ERa Tig Disorders
suchygsel quedite' ODsprdar (ITt33pn- Def i cit/ Hyperactivity

Di sorder Predom nantly Inattentive Type (314.00),

Attention-Deficit/Hyperactivity D sorder
x) Personality Disorders including the subtypes Paranoid Personality Disorder (301.0),

Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder (301,22),
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).

14



10

15

20

25

30

35

Hyperactive- 1 npul se Type (314.01) and
Attention-Deficit/Hyperactivity D sorder Not O herw se

wepweitieesl (314.9)); Hyperkinetic Disorder; D RCT/BPi00%054493
Behavi our Di sorders such as Conduct Di sorder

o ST 088 DR g

DeSiresBisofd8l B029)1,) aQyb ﬁestuatl AgemionBisordart (3025’@))dmxuelsar6u®1)

dis@gjgrsq%ncméim Ia%eg’nggg% a;folAr Odgraiﬁégc er Mr e a?e Erectile Disorder

(30> 720) degasihBOds2Bgrs (mylutiep Senela ®;gd§rmm®t§elrd@r (36)@1713()L| Maje

OrdgfiE BRABE Y ARy PrrRABATEISL i 585751 9530 poorcer

(indReding Pgdparguria éi@ﬂd’@r) af@VaginBus (206.5 HySexbalysioctdn Nyt

ovagfe Gapheyfoe 70n ARRAddflas Ay L ERABLh o8 Y Pegsriom

(30Rr1,i Fesitatriso (B82.86) &Hledophilbi (SOR A& rSexBalIMasdthismAB0R. 88 tSexual

SoBE3IRER YRy o2 YRR B2 A i o

Ottiaingise @pecifidd 3024))); gauddrededtityadisargerbi(igoludieg Gdotler |dentity
Dls%&zﬁ EnV\tﬁ'l rép gﬁ%b@gﬂd &%&er Ig%]ntﬁ%btsgﬁf%r‘ ?A dA&’&é{(&/éﬂ&tdr%%lts

(308@61)1)alan®§exuaé Didiosdar dhat OftB0®ise Dpeaifidd G208 Aver si on

Di sorder (302.79)); sexual arousal disorders

(i ncludi ng Fermal e Sexual Arousal D sorder (302.72) and
Thévadrep&imels tof the iDiendionl eray (eB@2ber@3efyl iriremtimgiinfladirsatiodeinfammatory

paigﬂg‘gg,lr,{ng{gﬁ%rﬁﬁ aﬁd%[g%ssm c Disorder (302.73), Male

74) and Premature Ejacul ation
(302.75)); sexual pain disorder (including Dyspareunia

In ‘%Ogrﬁi? 6d}mgptdth lt Qﬁtﬁw%uﬁég%%g&m "t?gg&}ﬁ%h‘" %achJoléQ %%p%}laxis,

erW| se "Specified ara
tregtmeot ofchyrrg)td'ﬂxshamﬂ/t)n toruatmeni( O dnderliFiey |csm€£smf c2MDRtoB 1) where this

hili 302. 2 S I
s %P&ﬁ%&;@%&%@%ﬁ%@é RO St o (302. 234) s
Tr ansvestic Fetishism (302.3), Voyeurism (302.82) and

Thu E%‘HE' sb%t'\mg %J&ﬁ{.ﬂ’{/é |o§%?(§\)(%gn der ;?(%Jng)o} orrglgréd@ra

f'sorders (1ne ent|
henermbaturdz demnlbedsmza 63t ﬂnﬁdaoG&mdlee ab demdldzeyn@tsor der in
Adol escents or Adults (302.85)); and Sexual Disorder
Not Ot herw se Specified (302.9). The conpounds of the
In onevaspectothermagseslt S’tvelme)nwe‘fidlés a nomp@atd afdormild dnaraltéreinbefore

dodcRLFBIBLAN oY fr SOGHIBIAL 4 ALLRE I @ASRERS e b
reduttiarat fiwetion ohal nudetmlcpa@qcbﬁwwne seceptor

In one aspect, the present invention provides a compound of formula (1) as hereinbefore
described or a salt thereof for use in treating a disease which benefits from positive

allosteric modulation of the a7 nicotinic 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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treatnment of synptons and/or treatnment of the

underlyi ng causes of synptons where this is
wappeopiiat e for the rel evant condition(s). ThRGI/EP20091¢54493

aspect, the present invention provides a conpound of

I ) h ri :

I SRR Pt B Ty TR & sRBOL LS B herpiporore
degeribsent a salt/ theteaod for pse\n itie Sreatromrioba peyabbti¢ disondea Iflone
emﬁgdiﬂ}%m’e lt%biﬁf/ Htidn g‘?&/‘? be(gon%ou?id%? otrmhgle(v?na{%fhefrecfrqbqur% de@crlbed

reati ng a di sease I sTassocl ate
or & egltitbereohfar msé mmeitreatnuﬁnt af7sahizophremiac Iracret grhibdbinente the
. o | p r \/
mv%rftg)\?nfbgrg\gdes Qcc?rﬂgoﬁ@i o“??&r%nu % a3 %?? %efo e(r%eélghtg&f %rraesalt thereof
fordestrrthb@datmermofsa!Mety bedewésdi@mr. use | ntreating a

di sease which benefits frompositive allosteric

nodul ati on of the a7 nicotinic acetylcholine receptor.

Thée hnvemtbn%sgeymbyideshe cpmeslemi ofifonnauid (Ipas pereinbdfese described or a salt
I fore described or a
the?eq??OQ%ﬁer eof am{énq k%gn%/e F?Wgﬁal | osteric

nodul at or of the a7 ni cotinic acetyl choline

r .
T8 B o RIS ScoRRARL e 11 B0bORBE YT o co
thesalf fortuise ireibe tfeatmers ©f Alzheirersdissasent of a psychotic

di sorder. In one enbodi nent, the invention provides a

compound of formula (1) as herei nbefore described or a
In @wthertalaﬁe@ctheirryentmeprbvideméletusealf aenmpolind of formula (1) as
her%ﬁllBlenzo d@ﬁésec?ibé‘d Q Qs%pﬁ{e%{g?%dth Pacnfre Py %‘dk:% ent for

es a or rru| [ Ret & n
trezﬂimgcar dlbweorvhm] is alssodidied ek afreduqhse in fanttiom ctflcxé’allcrwnrb
depression. The invention al so provides
aceqylcr?on'ﬁ%gén%p&% formula (I) as hereinbefore described or
a sal t thereof for use in the treatnment of cognitive
I
In Afr{HPr?ér agE{k]tl,)thgﬂ% ghfioh é fes fhe 82)&8beg1%8ur?d G3ama tdfé‘ﬂ)gé
herembetood désoribed er @ malt theraof eathenprenutsictuie oha mﬂslrcament for

o< 3358 o RSO RS PSRN oot DBy QYRALL A BRI b
nicaigscacdbgchatine secsatar. t her eof in the manufacture of a
nmedi canent for treating a di sease which is associ ated

with a reduction in function of a7 nicotinic
In srothey laspexdti the inveotgmt rovidésithense lwéa caspeuartd oftfhenula (1) as

herj{ewgg)gé 8 Pb&Y brdg §al{ ﬁﬂ%re%?ﬁl tﬂg nFant AR gfja RIech%Hng for

the positive allosteric modulation of the a7 nicotinic acetylcholine receptor.

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

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

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

treatment of schizophrenia.
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her ei nbefore described or a salt thereof in the

manuf acture of a nedi canent for use in treating a
waele@easw7shi ch benefits from positive all ost erPCI/EP2009/054493

nodul ati on of the a7 nicotinic acetyl chol i ne receptor.

In n%tr%r?%tslég tﬁ% (@ﬁ% ion [??YIdQSV tdsg.%f %e?%' M}Smﬂﬁg(lg%s g

oun ereéin escrlbed
hergmlbefcrdnéembedi ora Iamt tmeragf acthe nenofactureetia oedimamehbfor use in the

tregtm%PPﬁQ,Sah] |e\(}}%oraée osteric nmodul ation of the a7 nicotinic

ace I’ne ré)cep of . In another aspect, the
i nvention provides the use of a conpound of fornula

in &londd3 DR ShORREANS, A83ALL Pech8Tra SRIbuARSHBRLyA 1) Lbe
hereinbafops gesdvobed oda sat thereof Inthanenibéctuas pee medidaeent for
usd PNROLLAMCRE YIRS Rfpdifferd, 2 comPOund of Tormia

nbe ore d Scriped or a salt thereof in the
manuf acture of a medi canent for use in the treatnent

In ﬂotf?e?% é@({? %8 ﬂ'lv%n 0(4?1 &BQBQse{heﬁjge%f%fco%:égy %/ff‘f?ﬁﬁalgg () as

a co
herhmlbeforméémlbedj esa salb@dre@rf inethg alanufdeture of a medidament for

us%@qgéﬁgéwggggg%%g;%gg t, for use in the treatment

epr essi on n anot her aspect, the
i nvention provides the use of a conpound of fornula

bl Ssh5E SHEPRERIE SRR Dihy0ie 8 lhg L DREREL I
assgliatesgwitht & vesluictigrainrfunertipn of a7 ahoﬂﬂieacaﬂplmlihe redeptor, which

. Sion. )
col L AEL PSS KRl SIRINR gl Ok omoun
of foemuld 8¢ bisihereotbetorerddsaribae ot a Solt theseofi n t he treat ment

of Al zheinmer's disease. |In another aspect, the

i nvention provides a nethod of treating a di sease
In aute aﬂpebtstrasxesﬂnatrwanm groddesea oethagofitneafinghe tliseaseofvhialy

ber{gﬂ?softrérﬂ 83|ﬁ&eeélt6ls%|?|8|rﬁd’b%llat|88 %P{hg c? rﬂ@dtlﬁr& a%%&?c@ipﬁ’rgeirtefegor,
whahmommrlsﬁs aadrmoustwug@b ahuan muh@eo(thyzreaﬁameif@itineefmuet of a

corﬁ&&&r nc{?%jrm%'fa a%aﬂetreuh't?@fé%oéesc ifkd ok ?s?ﬁﬁ&rleo the

rese |nven 1 'on provi reaEl ng a
d| sease which benefits frompositive allosteric

' . ni doni t [ pn: tar,
R0 LR BB S SRR R S
motihletigobf the a@infoetinic aeetgicbalime re¢epdor, which comprises administering to a
human an effective amount of a compound of formula (1) as hereinbefore described or a

salt thereof.

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

of a compound of formula (1) as hereinbefore described or a salt 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 (I) as hereinbefore described or a salt thereof.
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conmpound of formula (1) as hereinbefore described or a
salt thereof. In one aspect, the present invention
Weewonewss a net hod for the positive all osteri cPCI/EP2009/054493
nodul ati on of the a7 nicotinic acetylcholine recept or,
ich c [ f v
i o S SRTBS BT EL MdePYB P R S5 ot Ession
whidk somipbsah aﬁmmlsmhg td Adénmah in heedathetcoban affgrigé amiohet of a
| avent i 0 0 ing a
co R TRl 3 B Lot 33 W bERB e g 10 &
human i n need thereof an effectlve anount of a

Thé BB o0 b fhdddy B8 B81I BBREGL FrdlfRI Rt lorfbrises
adpineierothgdo a huetancool need therexdian reg‘estn/hlazrmlnt efr a}mpdruncll‘of formula
0 §HREIBER-GI AL 674 D h@ R furan Tn need Lher eof an

I've ano und of forrmula (1) as
her ei nbef ore descri bed or a salt thereof.ln one

Th% mgrqﬂom‘?% prgol(?eé a egitléoo%r Réﬁ\ﬁ'gqﬁmzqeﬂﬂgﬁg g\g?as];eo&vhlch comprises

eatl ng anxi e epr ess e
adrauhisteringtte ai hmg1anon aedmhtk@reqf an efective eraof ofamC@rfl;b@mtiqumrmula

() 0R4Bhp0lor Sa62NROYRrL, Ol gty 2 (1) as herel nbefore

of 'a Ssa ereo The invention al so
provides a nmethod for treating cognitive inpairnent,

B
ranging fecsn hleoutOrfbmf do ebaldd 000 becbepday, is ainglet dralividsfd doBke (i.e., from
1 dPYRH 50 EOURARN AT Nt BEPHEBang ypp e
spexidsuwaight, aga@ed comditiaodf tbﬂﬂSlﬂifJé(H(bBIngéreatHdu a$ wefl ag the particular

rou?e %trirﬂglsﬁét{,ofno({hgyérﬁ Ir( 5% F%%OH ﬁ{e%'t Q%}EB%%% g?ﬁlﬁjﬁéatgr?ﬁ)oﬂé? gaily. In

nera
an amadlemehmtrencﬂosagg leyel |adnihmram@r efcabont @ ¢ segkg @ragiony500 mg/kg

. : S
ool ALYy 1Tyl SRR, Choh 1B 135980 1o
0.1ahg/ke togdbordh A DG Mmgdgsbodly IWeightpesdar i | y occur dependl ng
upon the species, weight, age and condition of the
subj ect being treated, as well as the particular route

The toraponnalis ©f faamiulan|)cndsleeir sdlts trareeimaydalse hé suitdide o sembination
Wlﬂll %th%ggbt[vggteﬁ%rcﬁ%ﬂ%(?ﬁg% L\ |05I2?n%§%fc'ﬁ?f?% ﬁ{&a)g%f(ab Iggrs
antaieotetssaﬂ@ argyldydice atiygsier g}kttappamlday;]del effeatsfandtdmgnltlve
enHRAR, RER s b ORIl b ange o, b
The combination therapies of the invention are, for example, administered adjunctively. By
adjunctive administration is meant the coterminous or overlapping administration of each
of the components in the form of separate pharmaceutical compositions or devices. This
regime of therapeutic administration of two or more therapeutic agents is referred to
generally by those skilled in the art and herein as adjunctive therapeutic administration; it
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 (l) or a salt thereof and at least one
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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The conpounds of formula (1) and their salts thereof

may al so be suitable for conbination with other
W@eioaz®78 such as typical and atypical anti psyRtiDEP2989/054493

nood stabilisers, anti depr essant s anxi ol ytics, drugs
mv&% one)frtl bR& %(:r[n%% 91%|nt gf |ve ﬁj rﬁlms%raf(on a escribed

ahcers Fovi'de 3 roved I'C
herdlnserpdeerﬂ is ﬂ]beald}ostbbmmdmmm mleea’paptlcesdrolhlstr’aeon of\,(metdrcnmore of
thee}:g)ﬁfpon?rqts%(r%n&er%d o‘f‘g re'nﬁttf% r%cglg% u?ﬁi fnls‘ter Yon &yanother
unc stra ion i'sS mean FEHY ous or
corop@‘relnapbmmg)rambnnds of foanular(l) of asalt lhe:néofmhm/ tmoagroinistered as
rat r et

adjgpctklg?hgrg%ptlgftregﬁfpe%tﬂ) at@ﬂgr@eﬁrtélrégeg\a n('? gﬁm%’str{af 8&‘81‘;18 least
ond amtipsychotic @gériea am@dts!tabllisge_mhsantleemesfsent ad analo!ytlc a drug for
extgag)'&}%nﬂ{jel%m%y%ffelagso? S&)‘gh,tisg ehlﬁ]ar{cgﬁ bal tthea'sﬂgpe]gfr tﬁ%z thv&tion also

adrunctive t tic adm nistratron; Tt 1S also
includesﬂ\ll’heasijtanttiveatfnetdpeﬂﬁ{padmih'tstratib‘ri ofi & feaat oromantiprychaticd agent, a

I h ' ) ,

mo%h s’gef?)glsg\l %ﬁ%fm %gés%]gﬁtoaé] a%b |Cé‘;’éI d;rg%?‘oﬁ%&v%@}r‘r%ﬂl\égfs“%e effects or
a cagmilm grthaatérdo pefiertthrehag erqa@ualdi:mgcaﬁnﬁrdstm]iloa of E9mpouras of
forr‘?ﬁ@llagl)ol?% ﬁfthee&gf at | east one antipsychotic agent, a

nood’stabrli'ser,;” an antidepressant, an anxiolytic, a

drug for extrapyram dal side effect S or a cognitive

C ey i Lhi-n. t. . 0 e

Th?ﬁ&ﬁﬁ@gﬁeor{]gtégria@gtﬁ[&g}e|E\Zen3|§§3f’a\y JI tge]er%&rHlﬁ[s?J}egj Q%%%h@cpudy By
sinwdiamemstadatirhistretbe igmsant ebmfatlhnentefegl,maWb@'emethe lndsno_lual
cor’hwe%?é ar¥ aﬁhﬂﬁétbfe%%ﬁ%e‘%ﬂeraem‘?rrfi%%#n?o@adéfh{ﬂb@Bsﬁﬁefc%ﬂtical

of onhe or nore of s for a 0 (3
corapabitidmenn degice icoresrlangmm(mtalahg bnthafonmmoelhter orcsgepaRIty .

0 0 r

oo RRSRE S80S baa bRyl dnsclrafl BhbornE B
simpdtaneusly. Shah emm)maimsvof the s&dmam stivaiualosongfonattsiferast

simQfiEn S0ICBRYSIALH DY oy BB AN LK paRl

extrapyram dal side effects or a cogni ti ve enhancer,

In é’;gﬁhnggfslp%ﬁﬂﬁgre%re tﬂ§ r{\fé}f{? g, bl ?%étﬁ‘ocdféfq%%frﬁ%gtofg psychotic

m n s
disander py gdihottive thegapautic admfmsirailt)abf 8 icempourahof formula (1) or a salt

theﬁ&)tf ltcgg ggf?e%? %teivisn@(}ggr%?)%ﬂljicyédnq; msﬁlat%'nu& aE Rost onehantlgesychf)tlc

extrapyram ects or a cognitive en
agerat Inerfughettes pectethe éventiomprosides theslsea:tf iacrempbucd npiotmuls (1) or a

salfl{f]lefe%f fmhé‘ n%lnpf']ag{ulr@ofsg‘b]ted cgﬁf ﬁpffo ac]- nr‘:r‘ct?/g E{pérgﬁédthg%dmmlstratlon

éra hven m ni s
for mamatraae’miel gﬁychyicsiismetrarneoatseramnemrs; thatapeuntid axdministration

of m@d’& offe %ﬁt%%&ge%giénﬁgrgt' e gtﬁtg)'a"f her pr%%’ éjyc%npc%%ld of formula

nponen ni stere
) OI‘(}I ml’othe@oéion gsefophdiuneivedbérepgutic admlnlstratlon for the treatment of a

psychotic disorder in a patient receiving therapeutic administration of at least one

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 thereof. In a

further aspect, the invention provides the use of at least one antipsychotic agent in the

manufacture of a medicament for adjunctive therapeutic administration for the treatment
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conposition or device conprising or containing both

conponents, or as separate conpositions or devices,
we@2awb/1zempri si ng one of the conponents, adm ni BEEERW09/054493

si mul t aneously. Such conbi nati ons of the separate

u nen for .simultan L i on
of o Bt ey PR BB P e R O A F PR £ orfBdin o
forrhulat(hexr aas detredfTdeadentgon funiber pmwldesi; ehlepstonk defipgychotic agent
for g‘gﬂhh&ﬂ/e%er'é ﬂc%%%m&rat Rgrytﬁg?r e%% %Sé;fchgth disorger i]n a
erap drini's |on 0 conpound-o

patfemit rascleaun@ltmerepelalcmlntlmsttMroeaff atcompopad diefntmula (¢ bva rgt thereof.

therapeutic adm nistration of at |east one

anti psychotic agent. In a further aspect, the
In a fuvtbat aspech thevindardion peovices aohethod ofrpeatmenbdf o payeibtes disorder
by si g H&It%eo%s%ﬁ%r‘épétﬂ?a%%n|JstpatIoFﬁ)(fe rggg}é{] ﬁrw&ﬁor%ulg{l o @ salt thereof
in doorbirtdtien twitb at reast ormc aralppﬂy\ohOBg@tQT feoindention mrﬁlepatqveie‘s the
use Sfcae&%tﬂﬁatt Iaeorf %%%Hﬁ)oﬁq.%gmo%&g (I?H 8 Eal?[ ?éof aﬁé‘g{l 0%ne

ant1 psyc I'C agen I'nvent provi es a
antipspgtindgert if d"relmhrwf@cttyjrearf aansdad:amerﬂéwresmﬁultweousmefameutuc
adrﬁ&esltjrgﬁ&ﬂ Y]qhé nggtﬁ%%'l"é {nggb@ocﬁg errééﬂl gﬁlae |Rve(n'i I&?{urther provides the
use e‘caeq:ommgmdméfcmmelat(i )or adcaittheeofdn t@m%ufaﬂ;turt%stm%eament for

sm%ﬂgﬁé)c%%%qp&g‘;&ut@%%%n|stlaﬁ|oﬁ VJItHr Tbt% {ps%(%hlaﬁc agent in the
I'nvention provides a net

treggseohaita esydhetior digarddyy Tdi\@]lmuwtlow‘élrmbeprapldeas recompound of formula
M @deg%{“ tﬁge% 1‘09 []sé) for @Fm LLt%ﬁgéusqﬁg Bé‘ﬁéﬂcpa?d\ﬁﬂ nlgttr%tﬁ)n%ﬁlnét Iéa%t one

ent rece stra
antpsygwtinagert i merttﬂadmerht)ofarpsacmmdlstohmreiﬁﬁe invantgon further

o(/ld [, 3580% e‘aslttgf'% %n@.@?y;b%gné‘ g?ern?mﬂg%e}n% acﬂffg o% dlcament

Ieas one an e manu ure o
for BWIteamn;tthércapelada ammmstmldnh/eﬂemecun paungdriiformsitar (a)torcarsalt

theﬁeoo[f LRE e ?‘r%enggggeg%y(c%oﬁéglgg%%t c disorder in a patient

recél Vi ng c adm nistration of a conmpound of
formul a (I) or a salt thereof.The invention further

In é)lgl m—:‘rdfsspee‘{ rL ﬁ\%ntBF%ré:\%H S%SQ&C%}(H I f&qg%tm h%ré[reatment of a

URCTIVE T Ker apeut re  admni St rat o
pS}tCheia:t dlewderocfonwrpwcmfo*st dosdgs mrmerommlsagwaczqrrmuund of formula (I) or

[ r [ .
as%lgﬁ%ﬂ(%/dg%g?;ong rofafﬁ%% fth%d&'gs%gg?d’rﬁts e%Brf; rpﬁn& gg an s%hotlc
agert éorisimdtaneows hempedésadminstratiah. of t r eat nment of a
psychoti c disorder by sinultaneous therapeutic
adm ni stration of a conpound of fornmula (I) or a salt
In arfodreg@Bpeat, theiryentidn povides & methddecfdteatment @ha ippgshotiotlisorder by

ad;@ﬁ&rrgb Th%gr?edtlg?égg Hl&%tlgH ]f Q%ém?&&n"d (ﬁqﬁ‘? P%@eﬁﬁﬁveﬁl?ﬁto a patient
recelvmlgdbéraaﬁdlce&dmneamtl_oomé an@tivesygiedientsegmred from thégroup
cor{%ﬁégg t&ﬁﬁ(ﬁooogtaﬁligg?,déncm%refs%nt,séM)&(ﬁ}ﬂﬁ:?g%rug for

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

active ingredient selected from the group consisting of: a mood stabiliser, an
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adm nistration in the treatnent of a psychotic
di sorder. The invention further provides the use of a
we@oorspoemeds of fornula (1) or a salt thereof in BEGEEP2009/054493
manuf acture of a medi canent for sinmultaneous
t i st j S o
oo BRE BT RO B I oh Bl b B B ot
enfdinger.der. The invention further provides a conpound of
formula (1) or a salt thereof for use for sinmultaneous
t herapeutic adm nistration with at | east one
Theaimyveppnciiet ;i)rovidgsatlrte luse df heotmpeandreithe pfesanpisyesttiot iircadjunctive
theﬁ&%@[igggginiagﬂ%ﬂ%@%? ttﬂ%t%gﬁ c{?%rps%mo\{lc%?s%r#egg %?)gtieg’{t r(%teiving
therapabuti@administratiors ofrar awmemgsedldfrérsapeteﬂlfmnatﬂlmgnom caatsistimg of: a
' r I f
mop'htg%bﬁlggl? %%ﬁp&o%ssa gﬁoﬁmglb %odrr ?oq %trgggﬁérﬁ%tahé fe effects
andg pegritivet drdhanoarent i on provi des a kit- of parts for use
in the treatnent of a psychotic disorder conprising a
first dosage form conprising a conpound of forrmula (1)
The nvent@al furthdrereddesahel use ef @compoundfaithdheneseld sragetidrofonsse for
adjﬁr‘rfl&nia trgégg%éuu‘qﬂc %ﬁmﬂpst?al?i%)h P&XI‘? mg%éts eﬁg tpgygﬁoticadri]%c%rﬂ%rrin a patient
recasyrmgdherapﬁﬁlq admemsnramnmf emadmsa lagrwdlehbsbl@tﬂed frerattimegrtoup
.sorde C .
cotbifla BE SR Setli g A BNR RSN LA BB RO EE, o,
exttapyeanpaalisgiet effestseandi angpgnitive @pkandec admi ni strati on of
an active ingredient selected fromthe group
consisting of: a nood stabiliser, an antidepressant,
In afurthaxasplegt, ihe, ineendion grdvivesexnethpy ocatreatalensofcepsythatctdsorder
by gﬂgn(ﬁ Ve Méﬁéu\fs %ﬂﬁﬂ?aefi%n o|’ Q? gctfvlérirﬁ_lé_ggﬁleﬁtss% 'iend 1%?# the group
Ventron prOV| es e use of "4 co
consistisg 0f: a me@hstabilisarrart reidepressardt ar anxidlyte, addigfanent
I . .
extEa%&%e?r%é‘ %?(%zf élfgéc{sha%daaofébb'it@le %ﬁﬁ%{@ﬁ? IEO[_] ggétgé;’% Feg:re]z{ﬁn%etherapeutlc
admimtseiatid)mgfatmmapmdtqueammseritirweaﬁcbron of an active
i ngredi ent selected fromthe group consisting of: a
nood stabiliser, anantidepressant, an anxiolytic, a
In alfuntherf aspeelx threapyerdion gedvidsisdee e$d efcansaciingl ingrexignistlievted from
e It N ' |-s
o AE e ooy B MR EoS PEKS SRSt SRR Sarug for
exttapyreapdaltside eftbeisransita GtIgndwefeohandezelrtthemamfacthé oha medicament
A | f .
for BNFERE e B ReSEmN S AR TY R Lo BRI L IRBISRRHL i o
pattené rageving tb@nselstqadmmfstrat@nmbectosuoabmdl pltbe prement invention.
ant i depressant, an anxiolytic, a drug for
extrapyram dal side effects
The invention also provides the use of an active ingredient selected from the group

consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyramidal side effects and a cognitive enhancer for 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
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
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and a cognitive enhancer. The invention further

provi des the use of a conpound of the present
WO paventiesh for use for adjunctive therapeutic PCT/EP2009/054493

adm nistration for the treatnment of a psychoti c

or ! [ h

staBSt FEbnddRpRe B ERoplfie ik bRk B sfegig ona @
codriityeganbamceconsi sti ng of : a nood stabili ser an

anti depressant, an anxiolytic, a drug for

extrapyram dal side effects and a cognitive enhancer.
Thé mvantfounrfttiger m@tixm'.stthe tbe of muenbinatiprpsf@vaaiemuad wethequiesent

r eat SOr

mv?rﬁtloth and a{p%ttl\é(g Ingre Sﬁ%?l?éﬂﬁa (1; tntﬂ @?(% ven?%{g rl@@t E\Wfood
stabldad;eafcaredntfdepms’sarﬁ an empolxztmtalotsltg fog extfapysamidalcside effects and a

cogfnﬁtﬂ}gl bgr%e’r mZt'rﬂnegtg%rt ga%@ﬂr@%f?%eidlc%ﬂte%?%r %ln¥t}ltaﬁeo@s t%rlégeutlc

adreinfsémater mttbe teptatantofta pgebotia digortierer apeut i ¢

adm ni stration of a conpound of the present invention.

In a further aspect, the invention provides the use of
Thamventtianferthergrevidesrihe sed eta eambinaiinn éfe gnuaguind of the present

| I i

G et RN sBbBRY onElhe R SFRL6E 3 A,
stahlh@t_zraam: elgrdepresearﬁnaraamemlytlm atdnlm imaaxttanytamidalmﬁdeaeﬁects and a
cog{h‘gﬁﬂeﬁﬁg&@‘%erff rﬂﬁ\ta‘rﬁf%&é th%ra 8 @é’cﬁﬂ%ggr?@@r'h@@é@é%ﬁeﬁg%fta
psycbot@ diserdert her apeuti ¢ adm ni st ration of a conpound of

the present invention. The invention al so provides the

use of an active ingredient selected fromthe group
The onsntin fagheyforovddasdbe us¢ aba torspoyndant tlmwpﬂederprire&stiort in the
maﬁ&fg%t‘e 8IJ d Fn'e&bar%e fgrgsJ‘rt%rt r%&)hg 39@%&{&“9%'(1 Q%nSE (Nﬁﬁ an active

an cogni trve eénhancer F'5r°13 hera eutic
ingeeig selectad from thegrdupecdnslem*(gm‘na nufodastqizﬂyseh@mamtldepressant an

L Sr e th

anggitlpc g%rruda%r gxtpag)&ta“?‘pihal e efgec[%ciar}d L 33}\% ret%hancer |r} the treatment
of 4 psyahbtir dib@deraspect , the i nvention provides a net hod

of treatnment of a psychotic disorder by sinultaneous

t herapeutic adm nistration of a conmpound of the
Thepngsrtivn furtivemrovidesi the oeerbf anedrinpeungi df theapreaettiinuention for

i . ! r [

smtuﬂgéeecgjs?ﬂ%rlaé@t@%&ﬁ%&%{#@h%@f&aﬁy% ﬁlﬁﬂa%‘ e%tt Flg?tgg ‘froﬁt the group
corgistigg obra recad stplyilisam arabntsiegkesedrt cat anmtytlcaa da@fpt [ ve

o EREER0 B0 SR MBI 530 0 Bt

disamdeacti ve |ngred|ent sel ect ed frontthe group
consi sting of: a nood

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

disorder.

The invention further provides the use of an active ingredient selected from the group

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

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

for extrapyram dal side effects and a cognitive
wepwanzsrs i n t he manuf acture of a nedi canent fRECT/EP2009/054493

si mul t aneous therapeutic admnistration in the
for%hﬁﬁtﬁngwgrtgéqageez@?o%/ Co}eﬂr%hlgféatgpsﬂlg{hg% (ﬂﬁdooﬁ\{hgn;greg@nt invention in
thedmapoemtdf afpsydiotipdeseter. | nvent i on and an active

i ngredi ent selected fromthe group consisting of: a

nood stabiliser, an antidepressant, an anxiolytic, a
Thelinugntfoorfueixrmapydesthe ake sf areadive égrediemdetectsodrun theegroup

r e i on
cofiRR S oo et A Sl ehAR AR oA Seplo @)
ext'raw&mmidaimid&&ﬁmeramrwmgméwetehbamefcmfswwltaoaqnmjhdraoéutlc
: [ t

s BLEEER # SONELA PR phAS TRIUBRIHEE 18Rt ot praspote
dispideh an active ingredient select ed fromthe group

consisting of: a nood stabiliser, an antidepressant,

an anxiolytic, a drug for extrapyram dal side effects
In afudther @spgni, tHevisvantiihaposideisra Kithe-parte donmsetin tfe teeatment of a

psﬁﬁ&?&%érﬁerdéo rgﬁ'n affTFtﬁddsg%fg %r#noc%n{ LFIISFn ear o?rﬁp%Yllng%ﬁhterB‘?esent

esent
mvsmtmnlatndnmeus ntdne flanneudosagadmrm mcha:prrrp)nsmg th aativediogiedent

. . | _
sel!ﬁggg% ?rg}tngﬁlé pf‘o@g%?)hﬁ%ﬂr%@%é%ﬁd% a%H?elp %H%‘nﬁééd??ss%h aft anX|ont|c
a ddrgufgr &xdrapyrernmidgy \sidengfibats agiddecainitive eshaner for tsmrgnhahem

treatnent of a psychotic disorder. The
thef%@ﬂ??%mnfn tlla[](ﬁne provi des a conpound of the present

i nvention for use for sinul taneous t herapeutic

Ex?rﬂglieglcﬂsér{t%"s c%%tl(w JIE? ?ﬁ%t%;a;/ Be u i t a@e%%se%ﬂn@&r‘it%ﬂ |r§c,rll9dp but

rou nS|s | SEr
areanutt ilmem @ssaqhtnr,n manraehblcmkgr’sl mlxed SHiTicppRaonine receptor antagonists;

RS RBATH Ol BoShERh RO BATR OB sy B SRPAERY-7
modnlatong; |gd)ﬁ¢|rerratnlsamrthrGij‘dlehlbttm UE padikl agonatDidvemtagonist/H3
anth@%&g ﬁ@bﬁ%ﬁéo%?attgrg I(Ik? %{aggnigf’s%ﬁ?h 59 Bgér?’ettérﬁ%n?fta'lnéant; an
Iser, an an epressant, an anxiolytic, a
atydicalgantipsycbgrtia, fgryaxamipliatlozipthe, elbhzapine, aauleriaiooe,gmettiiawiee,

o BRI Habioh S AL AFEHL 560 B AL SAOR L g pimcie,
and dioperinnt phendthezmeessueh asrohngromazing, thiogdazies trmesotidadine,
trifleo;pesfé/ﬁn&tde?ph%ingﬁF]g,ew“fuphenazine, thiflupromazine, prochlorperazine, and
acetophenazine; thioxanthenes, such as thiothixene and chlorprothixene;
thienobenzodiazepines; dibenzodiazepines; benzisoxazoles; dibenzothiazepines;
imidazolidinones; benzisothiazolyl-piperazines; triazine such as lamotrigine;
dibenzoxazepines, such as loxapine; dihydroindolones, such as molindone; aripiprazole;

and derivatives thereof that have antipsychotic activity.

Examples of tradenames 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
(available under the tradename ZYPREXA™, from Lilly ; ziprasidone (available under the
tradename GEODON™, from Pfizer); risperidone (available under the tradename
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The invention further provides the use of an active
i ngredi ent selected fromthe group consisting of: a
worewd/13162bi | | ser, an anti depressant, an anxi ol BCT/EP2089/054493
drug for extrapyramidal side effects and a cognitive
RI él?‘{":"oFr&[nJ% E%%nt) u%ﬂé;ané HJ%ae}Qt% QIa&grﬂn%l’c’the?rtaldgﬁame
npoun 't resent R ron
SEROéHﬂEteTHtfr@ﬁ Aatrpggredra); |sertddeler(ai\¢a1lablbrmnderftbem’adename
SEREEETH), MRy MG R R BLOY RS L Rl oPRINS £ sifr.
Syrﬁthelabo)dbslagsﬂrldobtavaldahiqomndar thee taadeoamedim_DﬂLTt‘"hieorpl@ﬁenMcNell)
nalb R} §6BoBA @00k FRE AL HRARER [ RAR£E haloperido
Iacgalte)(qyadathSUMGr tie Eﬁdenamﬂstb’d\mﬁi"' lang &N TENMBOL™); chlorpromazine
B0 RO MRS o SO ot
flughenazinen(dvatiatie usddr tier tipdanaime RIRIGLIXINTY, &bnﬂpot@mnp@q@ey
SoflhgRTHREGR RSt S beby BB Sl grenne
decndatertecdiablieaindbt the kmwdsname REDOLHKIN dhopavata®')rfepbpibanine
en%ﬁrﬁéggﬂaﬁ%ﬁe u@%&f‘?gt@@%{a‘me\éfg&ﬁ#@gﬁ) %prgea |ne hyfjrochlorlde
(avmiﬂhm andar ¢he ghdemame FtR(ahlé(m)Wt) ghiotBlixenk (a\rdﬂalbietuodsr th®Pradename
Tl [
AR 090 B R00DLS! LRl 10888 4o AEname
NAt\/ANIEé’t“)atrtfluowTaahgm0:@I—(4aneth1ds1_yplherta|zmyl)pﬁro_pyl]e% anpl e
(tri@rof%ﬁgtgggqheeﬂl)@é-’z%' J@gﬁ%dhgoggé,'a ér{n%g%w% gﬁ@éér!tﬁ‘@&rﬁgename
STEUAZ(IWﬁ,e‘rm;némlthKUMBa@(nIfaﬁ op@hekrine (ra'wai,tabiedmdeaﬂ@ tradename
d h
TR \FST IT"C‘l"af;%m eSR:ﬂSPrQSg@ beﬁé@&%%tnesa%ﬁ% Bgﬂhé’ Bg&%%r'id% (available
unqree tiEhteadeniame, ETRATDN TRILARON ' thionigazimazivaigble under the
I :
na gl Bl QEPEARE nTor PR, AAEHBARRARIDG, L4 BNRARS)
motlrhdwadbmlabldmdemaersdemhmwml‘@fetuomdﬁldo) molindone
hy@éﬁﬁé@%ﬁ%&ﬁlasﬁ qngépﬁegﬁ%tg?h%ﬁg Mﬁ TM%”]O%‘&.ﬁL; éeﬂ)aﬂémg Under the
tradenaoter h@XIﬁéNEdV b‘emz M\feiac&p; loeapineshycinocdoride X aysiilalgle under the
I . d
o O SAANETE an WElalte s S VB LI e ol
LOKKaYE ¥3 Fofthemaateneampsridot dGEanipon ¥, peodzirse(Tesitand" ) or melperone
(E@%‘éﬂaﬂswwﬁg b& gléougs that may be suitable for use in
pre>se i hvention are as follows : cl ozapi ne
(avai | abl e under the

Other suitable antipsychotic drugs include promazine (available under the tradename
SPARINE™), triflurpromazine (available under the tradename VESPRIN™),
chlorprothixene (available under the tradename TARACTAN™), droperidol (available
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.

The antipsychotic drugs listed above by Tradename may also be available from other
suppliers under a different Tradename.
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tradename CLOZARIL(tm, from Mylan, Zenith Gol dli ne,
UDL, Novartis); ol anzapine (avail able under the

wa eadarmne ZYPREXA(tm, fromLilly ; ziprasi doP@I/EP2009/054493
(avail abl e under the tradename GEODON(tn), from

ch égﬁ%{%ﬁ%@ﬁ%ﬁiﬁﬁ%#ﬁ@#%@ngl gﬂrgsngﬁ tic ag%n S. mclude oIanzaplne

risdevidena toge{iapirad, lagpibeazoled Balopdraidt, meplaer;ezmﬁﬂdmﬁm{lnemnt and
%ne%mtAst raZeneca); sertindole (avail able under the
radename SERLECT(tn)); am sul pride (avail abl e under
the tradenane SOLION(tm, from Sanofi- Synthel abo)

B SEBERE R RER) 8RN O st A AR ER i b
lithwrrd epditimeval preatetvalpeoid-ati DOl athewssxn oabemtam)plnd] dropagindol

oot T e SR e SR BOE FET  Unr the

or Fromazi ne
t radenane TH(PAZI NE(t m, from SmthKline Beecham

e e i T

seratodinfargagandats, BIRT-feoagonistl CPatimfelitor/SSad ddalr‘ean)agonlsts

o RORFLASIABEASRA YA bR P HBOAR: on

NKavial drdédamists) i1/ 5Bl du@d&hg@mstm Ahtsgom$is; serotonin agonists

(soph SR RARRE R YRR b BRI A D rangt e jpjors
(suthes citalderaenresdilalspngn(.t fivjpxetinier tumoRaéminer femoetioe hindapiee,

%&?to&ﬂ r%e? r(oa%/%{rgl%%:) 9 ug P&}%toh m%o%oqgﬁeﬁ ﬁgﬂ?euptake inhibitors

uope
(sughies B/@nléféxmet rlejbbxe];mpJ cpﬂmmime]yh() prilopgipren R Noradrenaline reuptake

L A T
clo®ipramidiei mpr‘aefm«amprqwn@,hmntapiymm dral/@imibinegmderoantiae

b BIRBRS o e Reat i S e breP - RS, e

tran yl@ygheomaine); EHRAEGNQGRBEAE@N(as@mmmmomﬂandatmm@d granisetron); and

vaj d . o
ok EPH BB, bl RS A s hetezodon
andrivhiaddoee (avai |l abl e under the tradenanme MOBAN(tM,

from Endo); nolindone hydrochl oride (avail abl e under

the tradename MOBAN(tn)); | oxapine (avail abl e under

Anxiblgti¢sreitdeneag be Oxed ANEE tigrapyf ofdhe Weessotripventiox ayslude V1b

T T RO e

the tradenane LOXI TANE(t m ). Furthernore, benperidol

Drt%ggfb%ut%ﬁ%h{%e)l SldB%brffgét% Wh déhTrﬂéS/ L@Uéém)th@fhe%y%? lEhcénr')eresent

ner
invention include antlchollnerglcs (such as benztropine, biperiden, procyclidine and

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

amantadine).
Cognitive enhancers which may be used in the therapy of the present invention include

example cholinesterase inhibitors (such as tacrine, donepezil, rivastigmine and

galantamine), H3 antagonists and muscarinic M1 agonists (such as cevimeline).
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O her suitable antipsychotic drugs include promazine
(avai l abl e under the tradenane SPARI NE(tm)),

W@ eiophiziops omazi ne (avail abl e under the tradenaP@I/EP2009/054493
VESPRIN(tm ), chlorprothixene (avail abl e under the

d d I l.abl e

I Qe ARkl Rleblon o7 5k It e B B SertRSp o1 e
pregaaténvenkien,tis adletyairel élﬁtluﬁ)/uh@tlmh)r exampishtlozgpérea pianeapine,
, : I d t ,
”Sér?@%éﬁh% ?‘:arerga Z%hg'? ava aaoﬁ'ozorﬁgr?d?e%\r/,:}@ﬁ;rm?s ag?a)narre NOZI

NAN(t m) ), pipotiazine (available under the tradenane
In (%1 q“ﬁ%dﬂ%sy Cﬁ’gtack \9%’% }e%PeIrﬁ? %r B%gﬁ’b o\?@o r‘?bleﬂ%ﬁl gﬁ% (%J?Id ‘of the
pregbstoneatiav &id typicel a‘ntlpwobbhrerforsaxpmlpleemborpmlr@ thlorldazme
megblI Ja%[n%nltlup-ﬁ ﬁgﬁg(%lrb%rpgﬂr%aga§?/quﬂé{rﬁ(§r[)g%2iﬁ?§t?ifllg%qeh%gne, thiothixine,
haloﬂ)amipamlﬂwprqmaper piduzale, dueeridgi ahdgrpmthixgEner eptddone or
ongahgperl dol, clozapi ne, ziprasidone, tal netant and

osanet ant . l\/bod stabilisers which may be used in the

therapy of the present invention include Iithium
In ac'n% eg%\zf)?dm&?ttﬁé \égtiv%r @d;r%d.@ﬁt‘ fgéﬁiée |ﬁ|cBFn%ﬁ‘ﬁétlon with a Cé)mpound of
theqorqmnbawemilqmes amabddi sAgfalisiendor Mnmbehihle:;s andlumr\@gsoate/valprow
aci%lyéﬁ{@ycgrﬁgrﬁ%g% 'ﬁc,&érl% &I‘I ng,;ﬁﬁéﬁgrﬁilntéE@’irgréa%??%carbazepine or
tiagabiregoni st s, Cox-2 i nhi b| tor/ SSRI dual antagonists;

dopam ne/ noradrenal i ne/ serotonin triple reuptake

i nhibitors; NK1 antagonists; NKL and NK2 dual
In anothey @m etsnenikKie S«SRIe ilu@radieatrfbagﬁmihmmbiriat@n with a compound of
thejﬂ%@eg\?mkéﬁtgbﬁ dsc' %ét%h@@gg?s%gmgtg'gc?t&%&fﬁllgf%se?ﬁtobgu\éﬁh%f; sﬂgh as
rauwolsicloet yotembise oh mesoaiprarhidpy; a’raer@emn treupdgdeeaintpibitor (such as
Citale(%p?érfﬁe&&glbgiany\flﬁé%ﬁng do%}ﬁﬁgtﬂeﬂ%x tlll‘!’édﬁ'lldﬁlpﬂ'l% zimeldine,
parseetoieamisartratn@)da dnall sengonieinptaakenaling rd:uptakesnr(lstm ksumb as
veq\@?gﬁé,gﬁ Hgé fogjuc?%%atb(&egq rlq c%grﬁ)lsg‘go%%ﬂen% *é‘?e%'p%rk@mhlbltors
(sucke !aex@dxaw)e) : trlmz(;hclalntld@nessaletsr(esdaaﬁt amitrinidine agomipramine,
imi@’gﬁnﬁél, g@%ﬂlr%)tﬂiﬁe i ﬁg}yﬁﬁéﬁm tﬂ%lprbiﬁ‘\r%pm%gﬁﬁbanrgﬁg:?%gééé ifiiitor
(suchmbs I'm'otzgmsxz(z.mac Imcm@blemteapbeneizmejer trarnytdy ptosrime)eor other (such as
bup?!sgﬁlgﬁ,l éa'giﬂgptﬁ\%d o ﬁa@%‘;ﬁéﬁ%{”g@'ﬁ%ﬁa?ﬂ’% gg{a?g(%ﬁ' S&r%rgzodone)
In md&argn(t@dmrmsth@ apiwepmgmdleatrfonw inrembmatiard ai)ih agompound of

ther[].réf*‘é’la%‘te rnivgmtio'fqi il 'éﬁ%ﬁ)l%lg}ﬁc, f&eefx%ﬁ%geog Benzodiazepine such as alprazolam

or lorazepam.

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 (1) 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

conditions described herein.
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and trazodone). Anxiolytics which may be used in the
therapy of the present invention include V 1b
w@pagonrst s, S5HT7 ant agoni sts and benzodi azepPCEEPROYI54493
as alprazolan1and | orazepam Drugs for extrapyrawida
f
T b8 BelnoE Tl B Pishto N ey o8 4ihiheieled BEr Eb08e Bimeibo fo
exdmmiebyomlrmrertiet}aéte g}lemtravpnms),cbucdalnwtﬂunglual nasal, rectal or
trargsrole rﬁé(lya% rWstgéﬂo;-u anggﬁ a%%%&tﬂ%gl (go polgltlﬁﬁs adapted accordingly.
enh ram ne pam nergrcs
amant adl ne). Cognitive enhancers whi ch may be used in
f. C xanm
Th% E%Iné)nes gﬁr{g]% elnw?ﬁo (/V‘?]?Cﬂrgr? a@tK/EQNHe%n%VJh Argﬁvsc %ne rﬁlIJIated as
liquidsy@rssolidgriforeexamglegai ars; auspeedipns8r ernmlajgosutatbletsacabsules and
Iozgﬁ%a“ nic ML agoni sts (such as cevineline).ln one
odi ment, the active ingredient for use in
ponblnatlon with a conpound of the present invention,
A |i|8ﬁldq&n‘ﬂﬁé{%h%\ﬂ|ﬁ &{bﬁé@%{;ﬁgg{ & stgéns?&?gpéoﬂjt%h%ﬁ‘%' c,Q)%pound or
anzapl ne eri aripirazole,
saHzmr:aramabllerllewdrcaare'r(s)ﬂopexampleIan agneowsspbatintreunth, ast wiader, ethanol

Ve | di o i . s ) .
or Qb o ER TR SER ol g8 b oi. The
forrmnlaiiqs ek atsoconfair a enseptiegegbot; presawaiivee flavouring or colouring
a érl'tll ori dazi ne, nesoridazi ne, fluphenazine,
9Per phenazi hl i trifl i
per phenazi ne, prochl orperazine, trifluoperazine,
t hi ot hi xi ne, hal operidol, thiflurpromazine, pinozide,
oler
Ac%hg)Bgflbrg% nBe g(mn i tg{) {e 3%210 e i]ljeggjgf& a?lg/ LJ éﬁaermacgutlcal
cargen(rﬂs))l roatinetynussdtfor ;aeparn;gmmw fcmmutalhenspr €xamples Imf/euruhl anriers
includ ?nagﬂgg f%t %’érgfes Earchf% togéas'mto%e n‘d'}' SOd' um
val pr 2Vl proirc acid qival proex, car nazeplne
| anotri gi ne, gabapentin, topi rarrat e, oxcarbazepi ne or
' - ngt_her , Y .
A BT nb R s R U5 DG AN ccopsytr
procbdurps. d@enkamnleemlletsmqniauang thet aotiepingsstiant cari be prepared using
Le. i Dy -Agon] . _ _
ol 351 BABI ABCT) 3 MR 2By E AMRLAEL DS, dsvrson o
suspehsibi cam bé reparesisusing aiycquitalnlp pbsnacelitial aanier(s), for example
i.n i nd I
aqtge!oldg)égk &ally osgy%%gﬂgggF 0|S eéﬁ%f(tﬁ% dpsg)ersmﬂ'n (3’ F&%smn then filled
inteszsoft gela’ml nansatdar enal i ne reuptake inhibitor (such as
venl af axi ne, reboxetine, dul oxetine or mlnacipran); a
nor adrenal i ne reuptake inhibitors
Typical parenteral compositions consist of a solution or suspension of the compound or

salt in a sterile aqueous carrier or parenterally acceptable oil, for example polyethylene
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

administration.

Compositions for nasal administration may conveniently be formulated as aerosols, drops,

gels and powders. Aerosol formulations typically comprise a solution or fine suspension

of the active substance in a pharmaceutically acceptable aqueous or non-aqueous solvent

and are usually presented in single or multidose quantities in sterile form in a sealed

container, which can take the form of a cartridge or refill for use with an atomising device.
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(such as reboxetine); a tricyclic antidepressants

(such as amtriptyline, clom pram ne, im pram ne,
woregoa2iors ne, nortriptyline or trimpramne); BCT/EP2009/054493

nonoam ne oxi dase i nhi bitor (such as isocarboxazi de,

. I [t 0
Alt{@%{l\%ﬁjﬁ%%gal?g %gﬂg}né r%g g)eta l!]nzt Cfpefn Qj%)/lb?ngg%hsgégsg single
dose masakiapalaeor emesiamﬂ dlseemrreriﬁttertwdilmaa)etemrrg \aatiest waigich is intended

{
for %Eﬁ_ﬁg ?ﬁ?%o trpe c%ﬁ??i?s 6f\fﬁe %ﬁrﬁg SQ,J % begrﬁ ggiiaen{ q%nVVéIH?re 5rrule dosage
fornns:omprlae\s(arohqms@ dls‘penses'xmwpll @nmlmemmilarzt@mohecasmﬂa as

coflyRBERR SEh o oAPERIM of B Blaghe T EhE ey 1
fluadetilorobydroetbers The seersdbdabagh mrmamutallaoethke:tblﬂ'ﬂmm ofi opump-
atomh&s P esent i nvention therefore provides in a further
aspect a pharmaceutical conposition conprising a
compound of formula (1) as herei nbefore described or a
Co%?logltl(gr{%esru?tg{)le?rﬁ}dou%cﬂ%?rsua%gﬁgl a%@rl J1 ¥tr§{%ﬁeﬁp&&t§ tgbl‘é@g ro'zgrqges
excl arnace osition can be
and pastillss Wheretntnéwetzmae mgreediaft lsafnymajﬁtetj wéthcoceadii¢r svel as sugar and
SCL LT unds of the invention nmay be
ac agam%%?%‘%g‘ﬁ'ggﬁ§§'Q%§'¢%§%§ﬁ‘u ent nethod, for exanple by
oral, parenteral (e.g. intravenous), buccal
Coﬁ@gé n&%ﬁa%ec{é?g%inl%tr%%@% dr’%m(ééetﬁ?rﬁ@% Y%Of%r% gf %pr(g)rc])gltorles
cor&aiapgeaobcmaermonalrﬁypposﬁmebwmmhrads:oocﬁa buteri nventi on
whi ch are active when given orally can be fornul at ed
as liquids or solids, for exanple syrups, suspensions
Compositierisssuiiakle fordtEnetiermat agminiséstiamhclude eimyresnts Agdls gnd patches.
formulation will generally consist of a suspension or
sol ution of the conpound or salt in a suitable liquid
The eompesitjan) méybe exaitplose fomespwb@ss tsbley @apsideloharmgoule. Each

ool 80 G A S50 e b BAASHEPYE, 28] KB Ty o
pamenigra lagd minggratian wostama sfoeextimye.dyemd, 1 tpiSOseg)\dgiosgpound of the
for%grﬂxﬁﬁ' 'a%g{t gr{ﬁr(gé?lc%féma% qutﬁgtfreeﬁag@ qﬁ%ﬁ'eﬂb%g r’ﬁ é ErPa:unit dose

can be pre
for pr&ﬂtadmmsjltaitiombordams rfrem(@g tor@@tmgxéh ) furﬁ&ni eﬁtﬁxodmmb&rei urgt dose

Corﬁghg ﬂo&afdﬁl{b%b Exanpl es of such carriers include

ghesium's eara starch, | actose, sucrose and
ceI | ul ose. A conposn tion in the formof a capsule can

In (g}SerF’tB%?arir?gonl‘é%t&%yro?Hbjhﬂaivgg%ﬂpﬁﬁtﬁ%hptﬂe compositions of each of the

components, or of the combination of the components is, for example, in the form of a unit

dose.

Supporting compounds

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

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

starting material may not necessarily have been prepared from the batch referred to.
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procedures. For exanple, pellets containing the active
i ngredi ent can be prepared using standard carriers and

W@ b@o/1276r8 ed into a hard gel atin capsul e; PCT/EP2009/054493

alternatively, a dispersion or suspension can be
prepared using any suitable pharmaceutical carrier(s),
for exanpl e aqueous gumns, cellul oses, silicates or

Compbsndsndf théiaveht®pendiinarnoedises pensnoetd ddiregnACDINaake PROS.02

Che?%'ﬁ%g‘%‘ﬂ?’?%&%‘%r& glgd;gln(g?d EP{@%%{?{/ DB%S&%S&%C Torontoantario,

NS CONSi a solutiron”or Suspénsion
MSHRE3 . coamdand or salt in a sterile aqueous carrier or
parenterally acceptable oil, for exanple polyethyl ene
Abbyeyvietibns pol yvi nyl pyrrolidone, |ecithin, arachis oi

r sesaneg.qjl ternatively, the solution can be
TE yophilrig%hg%@@%hen reconstituted with a suitable
TFAol vent [Tdfdtorgeoetic a¢id admi ni stration. Conpositions for
TeRAsal ad$h@h§&£%hégpdgﬁMﬁﬁ%gvenlently be fornul ated as
aerosol s, drops, gel's and powders. Aeroso
DAPor nul at Poxds Arsgyilzedédter conpri se a solution or fine
pensi pn, af ' j
Lo e e PG a et RS SBRERr ™ o1 aqueous
NMEBl vent Bindear MagrstialRegoparesent ed i n singl e or
| tidos @aﬁﬂ fties in sterile formin a seal ed
THEgntaine?? |%ﬁ&%§n take the formof a cartridge or
DMS&Fi || f Bimatbgsuliokidean at omi si ng devi ce. Alternatively

pMENe sealg%“ggﬂkﬁhgﬁmenay be a unitary di spensing

devi ce such as a single dose nasal inhaler or an
DCoerdB6! Bickjpeorsethamé t Methylene dichlondeer i ng val ve which

i S 1 ntended radiLsn. once the contents of the
CD%ontaine?ﬁhg%gmngﬁﬂgé A%sted. Wiere the dosage form
ED€onpr i sed-ethyl-dddiowthylamispenopgjcarkiadimidel contain a
Hcﬂ&opelIaq&wwﬁkﬁgiﬁggag%ngzggnpressed gas such as

conpressed’air’ or an organi ¢ propellant such as a
HOBt uor ochil-bydtoyxwremzalribesie The aer osol dosage forns can

t ak punpat om ser. Conpositions

Pd?hi ables?%gﬁgﬂgég%gg¥ggublingual adm ni stration
MelChcl ude fegfbeitrde | ozenges and pastilles, wherein the
Mg 1 ve ig@%&ﬁh&ﬁéd%émf95&¥% ed wth a carrier such as

sugar and acacla, tragacanth, or gelatin and glycerin.
CyConposi t Cgelshéxaner ect al admi ni stration are
EKﬁvaenieEﬂJra&ﬁb$he form of suppositories containing a

convent i ona suppository base such as cocoa butter.
ESConposi t eleplsosprayt abl e for transdermal adm ni stration

co 51 L, BhBLERY. (RPN AR PP, Comos,

be in uni 0S m suc capsul e or
Miranpoul e. mipaitds
Me methyl
Et ethyl
degC degree Celsius
SCX strong cationic exchange
SAX strong anionic exchange
h hour(s)
DIPEA N,N-diisopropylethylamine
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dosage unit for oral adm nistration may contain, for
exanple, from1l to 500 ng (and for parenteral

WQ@ewpnesrs ati on contains, for exanple, from 0.RCT/BPH09/054493
ng) of a conpound of the formula (1) or a salt thereof

HAGBL Cul at 83785 b 1528 ba5ey D AR IERL . he uni

dose for o nmnis on tont al ne Froms0 to 450
ng. In ahéxafltldireph@pbatél ment the unit dose contains

NBgrom 100yt bgorﬁg&cg% |d order to obtain consistency of
adj unctive Nl s | on, the conpositions of each of

DCtChe corrplngdormxymartxoﬁumlde conbi nati on of the

conmponents is, for exanple, in the formof a unit

dose. Supporting conpounds The preparation of a nunber
Staptingooatedals derebbtaimed iffowectnmmoercet eughdissrandaded elitbout furher

o500 BTS8P BogPAFD R By pgo e
pacmed\yssaiiﬁel FlaBhi"soii Biofage M slliwh-ged celuynnk as taes statioreang phase and

anélg%alstlé"a ?&v rﬂgg]s %e elfmﬁ uTc‘n e@gé r@%@%ﬁééq‘g;t nmay not

neces ave been prepare rom ch referred
t o. Corrpounds of the |nvent| on and internediates are

N %B\? %trg ﬁ%gégﬁ%’ep'%ﬁ%@?%oé 2%0&4?) gtatherﬂgg] e?w%y%?e{téd’\@glﬁg

ance ment
eitr@naddrilogr "VORXKG0 ofhﬁmmacmb@a&d/rmtamdnluT@éolutuon of CDCl,

unI%é; ?tf@%l A0 TRANTR %Ae%ﬁé% deeFé[B%Bﬁ% g O}&F %ﬁethysnane (TMS 8,4 0

uoroacetrc acid
dc OeAd cbapling CoNBats e tbp@l’ted)malnergr(dphpnﬁ mvitipdicities are labelled s

(sn%ﬁ’eﬂf‘brﬁg@%afd rﬁ!ﬁ%@ﬂ%yﬁ@ E%E?r § é(ft%‘?‘t%ﬂg%‘é?dommet of doublets), dt

(doDbletofyiplets) eaarmo@ uDpiét). I\/DC D chl or onet hane /

Met hyl ene dichloride CDI 1,1 -Carbonyl diimdazol e
Total ion current traces were obtained for electrospray positive and negative ionisation
(ES+ / ES-) and/or atmospheric pressure chemical positive and negative ionisation (AP+ /
AP-).

Where appropriate, these retention times were used as a guide for purification using

mass-directed auto-purification (MDAP).

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

such as the Waters® ZQ mass spectrometer.

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

N
X

J‘OJ\
N CF
H
In a round-bottomed flask 4-amino-3-methylbenzonitrile (Alfa Aesar, Avocado, Lancaster;

10.88 g, 82 mmol), and Et3N (22.95 mL, 165 mmol) were stirred in DCM (200 mL) at 0°C.
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EDC 1- et hyl - 3-(di met hyl am nopropyl ) car bodi i m de HOAt
1- hydroxy-7-azabenzotri azol e HOBt
wa2dvydewr8/benzotri azol e Pd on C Pal | adi um on OP&r/ER2N9/054493
MeCN Acetonitril e MDAP Mass-directed auto-preparation
he c t L
TF%_(%% &Lé rpngg(gri%a '?jyglovﬁ %aaa 8roE§ §l&lfng1 |%'fto|oti]§¥?')étrl{re
stirdddnat mpora terspdvituneton 30 ntT:t] @hé};dacti@g@lmﬁgw\@e pOetesi io® ZBCHCI
t I h e LS C
(15?&&@ 51& %Igﬁ%& F?%f%ﬂ&} Soﬁ’;\%?gé tap p%nﬁ/gér%‘ﬂnb &%ﬁé sre‘rf’lﬂgfaedr%olutlon
of 82)d(u7n bizatbenatet( SGamb),-dtied Y(MQJS&‘;NﬂNereN and the solvent was removed to
-tetr I exaf | uor ophosphat e NBS
gllefa Jar%'b@zslowlj ﬁ‘lﬂjd% Di cycl ohexyl car bodi i m de
m/ﬂEa&lZZ?qMﬂﬂ;Bﬂ NAFS (A0 M o BD&I a8 A8 ¢hhl ,oc)nTre t ¢1Hhlbr s), 7.59 (1H,
I r ed W thout further purification unless
dd)o?%grwﬁsé ngt(éﬁ Fl ash chromat ography was carried out
usi ng pre packed I solute Flash(tm or Biotage(tm

Intérhtled%?e Se({5 E:%rlftﬂ?-f(trﬁﬁo o%%e@)gphtn8fbﬂé>{vlﬂh§ﬁ\ﬁ)@lgﬂenvl)phosphonlum

UCTTIL

chlomdwaervm se st at ed NI\/R spectra wer e obt ai ned at 298K,

Bruker (tm) DPX400 or AV400 ine and run as a dilute

solution of CDCl3
X:ﬁt

In a round-bottomed flask N-(4-cyano-2-methylphenyl)-2,2,2-trifluoroacetamide
(Intermediate 1, 19.37 g, 85 mmol), sulfuryl dichloride (27.6 mL, 340 mmol) and
diphenylperoxyanhydride (1.028 g, 4.24 mmol) were heated in carbon tetrachloride (210

303. 2K or 300K, at the frequicy stated using either a

mL) at 100°C for 3h. The mixture was cooled to room temperature and then the reaction
mixture was poured into 2M HCI (350 mL). The organic layer was then collected and the
solvent was removed to give N-[2-(chloromethyl)-4-cyanophenyl]-2,2,2-trifluoroacetamide
as an orange oil, (25.54 g) which was used in the next step without further purification.
This oil was added to triphenylphosphine (26.2 g, 100 mmol) and the mixture was heated
in toluene (300 mL) at 110 °C for 3h. The mixture was cooled to room temperature
overnight and the precipitate was filtered and washed with small amounts of toluene and
diethyl ether to give the title compound as an off-white solid (29.91 g);

m/z (ES") 489;TH NMR (400MHz, CDCl,): 8 12.32 (1H, s), 7.79-7.57 (16H, m), 7.50 (1H,
d), 7.38 (1H, s), 6.18 (2H, d).

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

N\\ -

A\

N F

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

mixture was cooled to room temperature and the solvents were evaporated. This residue
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unl ess otherw se stated. All NWVR spectra were

reference to tetranethylsilane (TM5 dH 0, dc 0). All
wW@owplizTegs constants are reported in hertz (Hz)PCERPR009/054493

multiplicities are labelled s (singlet) bs (br oad

[ d
Wa% lagrﬁgllﬂ %1 Wltﬁ trgeotgc%f) ?E)%dln%{e(st(%l &% not rt( rtlt)(Whg%
Int¢rmeldtate?.et.9g, ToESahmiobwas beatedtn IDME((E@smNeam ifb‘tCafon eu). The
cor%grgg?le%%tu g\gr(g%ze%?r% é# legh %jlg%n;é 12 C\f_ex f). Cgl:h%arg&ﬁ? gf/%gﬁue was
tregtnd \Amtbgiaatthlw etheo (ﬁO@an L)(Hnd(th@pre’mpﬁﬁ’te)ﬂltemeaml washed with diethyl
ethg,O ﬁ QB%L& t'I"‘ra‘\e flh%?es \?/?Ié g\ﬁe%l}gétgg ahé Fheesr(g%ﬂhéq &%ﬁge ar (~%0 g) was
dlssmlvw lleErGI‘ﬂl(Zﬁﬁ mbnar{dVediarey. at Flncmn tenoatratore. Asorbekesee wds dadued until

the% AT CEU&%E,&% £t Ca%dgui(g/rlnﬁg @%%ﬁ?‘“"@i%‘{%% ?(grtc\% n% HE)(.Prempltate

was ebsamvepugsthamixtare wapeporaeed antmslssromamgramwt(atotagecﬁﬁ eluting
. AS: S t

AR R RSSTE H kLSRR8 |

m/a(ESHLENS- (Vb1 X BibldVIR (406KHE; ERIOh)-B8. 881 Hy.l tseh 8008 ¢1H, sk 7.57 (1H,

vogado, Lancaster; 10.88 g, 82 mmol),
d)e g@FAﬁf?%@g ér;h_ 165 mmol ) were stirred in DCM (200

rrL) at O0C. TFAA (13 95 mM _, 99 mmol) was added slowy
via a drop|n f unnel and the mxture stirred at room
grEed|s 25 (teiffuorempethyl)-1H 8203 ilg; xture was

pour ed |nto 2M HCl (18§ The orrganl c layer was
then coll ected and then VWashod W

sol uti on of sodi um bi car kg m ), dried
(MySC"), filtered and the 30l vght Was renpved to give

a dark yellow solid (19.37 g); mz (ES) 227 (M1)
5-cydrrd- MR ( SFOBHHY| - 1EDGHp-3-catb @yl adid Untertipdiate B8l 2(091d),was

dis?é{\{ez(iiﬁé\é\(lg%ed @B_lénod quo ZT r‘rh?) \gvaéL rrliense?dd%d .3¥hé :r)1’1li_>|tturse)vvas heated to
13(-{ 46°Cvaveafightiuhdef divayepaTklé vaatomwapbasd fomebmié&hpedaphe and

h honi rld Inar bott o
QU] Rito St LR Rpisefye] sBraer oA, BT Bln UGRE fipe cake
wag M/asleerdmm' Ht@. The droddT igthed Gricdrohger vacuunuat/40°C to give the title

di chI (27.6 mM _, 340 mmol ) and
CO'HP?)WQ ge(poxyanhydrl de ( 1.028 g, 4.24 mmol) were
'H NesR @mon\mzajabmsogeﬁeazﬁmar 5)12.64228, s), 7.18 (1H, s).

Int

Intermediate 4: [(2-Trifluoromethyl-1H-indol-5-yYmethyllamine

HZN/\@j\>7<F
N FF

H

A solution of 2-trifluoromethyl-1H-indole-5-carbonitrile (Intermediate 3, 0.16 g, 0.761
mmol) in tetrahydrofuran (5 mL) cooled 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
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

32



10

15

20

25

30

m.) at 1000C for 3h. The m xture was cooled to room
tenperature and then the reaction m xture was poured
WO pa09/120674HCI (350 nl ). The organi c | ayer was BECERP2009/054493
col l ected and the sol vent was renoved to give
C 0 on 10" rif 0
osing 2B IR0l HRR RIS foghiress S RETHE ChgRpunc
wh&he\;:aswsehouﬂhefnexitdimwplmutifurtmr ponificaidn.s oi | was added
to triphenyl phosphine (26.2 g, 100 nmol) and the
m xture was heated in toluene (300 m.) at 110 OC for
InteSmediBitae5 1 2¢T niffue ravasth d didi-md olt B viro ety f asnipe hedroctdoride
over ni ght and the precipitate was fil%ered and washed
with small anounts H{NToO iethyl ether to
give the title conmpound a$ [ .
g); mz (ES+) 489; 1RLNMVR v 3) : d 12.32 (
1H, s), 7.79-7.57 (16H, m, 75(1H d), 7.38 ( 1H,
As%)utloﬁoﬂﬁ (t(lﬁu%roquthygnmﬁﬂ@g'5@5a$b§1ltrlle (Intern}edlate?, 21.7 g, 103

2-Tri fluoronet H- i ndol 5-carbonit

mrr(oj)sn Y800 iy, qqol%‘r"@éﬁ éeywatat bth panijeated Wih bpiadreny O
tetlﬁhﬁﬁ%% oS D%bqﬂ_ Q%U%ﬁ?&?gd(ﬁdedrgcowég vlﬂi]agdroﬁéingmn)—}l The

was heated in
MR tWaSetiiad UpeeT Qéﬂort ©or Pbule aligyérataivarmaiedopmdemperature. The
muﬁ%%ttﬁeﬂ\@ﬁr?ed%@@ﬂfr%?%h th}bémrtgﬁbgﬂéﬁ)/r\ﬁslvl&ﬂ%l nesh mL% was
the corresponding resid from anot her experi nen
adctmp@w'ﬁe PRE dheratrtateavas then 9@fred1f5?r 86 Minfodt raer terepagratyre. The
soliléht%re( r@%o%d_)an@?he]f%@dgé:wfagﬁls%m/ed Fhﬁetﬁ@ﬁ@'(ﬁlﬁﬂm% The mixture

resi dues were azeot rO_P t ol uene (
wag Henrheatad tp refluxder Hue W@'XM@&@&?OO\H ko Efogt mpeatwerand HCI/

eth@ﬁ@@/l r?'OO)m @)%stdb%ea LRG R §cﬁ\;éﬁtsf é\)abgfa@éh afyt waRie Wa‘é"tr‘ithrated

et her ). [trate was evapora

W't%ﬁ@tftvx@th%@m 2@%@Lbﬁaﬁg@8'@iq W@S gorrigy imRE Ml 593'6‘1-)\/%@ Olleﬁhyl ether
(30@9M)(a%goa fihthdr &fr‘ﬁ%rﬁlﬁthﬁ %@heﬁm o1 /WSS Zdd¥deThe mixture was

| so-'hexane was unti| the cl oudyness remai ned
the(w fikergd mndyr %rn@dtthg sqlM@rmdea adecyya @vento g;vqjg}ygltle empound as a
coI&Erfé%bBbﬁ&(Zﬂ M@s observed so the mxture was evaporat ed

and chromat o aphed (Biotage 75L, eluting with
mIZHESH) Zhded b BVIR GOGMrz. SREMSCD! ® 12 G il Sheb-36 (3H, br 9),

77§Q FMQ' ¢§§(ﬁ@cd[))oc'l7 42lH, 7dd%)7’ ogr?m &Iﬁﬁ 09 (%Q|9 éM 1); 1H
s) 757(1H d), 753(1H d), 703(1H s)
REA

1H,

(10 m ) and HO ( L4 g B thgn added. The mixture
was heated to 130-148 @

2-(trifluoromethyl)-1H-indole-5-carbonitrile (Intermediate 3A, 25 g), PtO,H,0 (3%, 750
mg) and MeOH (175 mL) were added to a hydrogenation flask. 4M HCI 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 wt%) was then added
and the slurry was stirred for 3 hrs at 40°C, cooled to 17-23°C, and then filtered through a
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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H20 (30 m .) was added and the solution stirred for
40m n. and then filtered. The cake was washed wth
WOH2609/1Thee8 pr oduct is then dried under vacuum aPCHEOR2009054493

give the title conmpound ( 1.42 g); 1H NWR (300 MHz, d6
ad%ﬁdﬁ%&gerﬁ%téﬁ tyil m?r}mur% %Iu(e%'el(Z(ﬁ) mL) Wg‘sga(gde]d'_énds't%en

cyaldhzxdme ¢7I5uolt)cmmltthe}' Bhufrfhwian ctlbwed {d Stimidrtdptd @ni7A28°@. The mixture
Wa% ﬁ]eﬁtedprg@r% 925 § nf8| ﬁ@\k@%&?%%{%‘ﬁ#s 68 |38||d5W§saﬁ|Pe?Qd grqd Wgshed
witlh mlweiie)tdlgwbummtle(@mmgundé% 8d)in an ice-water bath,

ted w [ r
R PR BRI R PsD L8 k55 T 0B8PSt o)
7.08i(8HS3)r 4.09€2H, He reaction mxture was then left to
stir under argon for 18 hrs while allowing it to warm
to roomtenperature. The reaction m xture was then
Intertr@a et MW[2-(Brorbh@ttol)-4-d@inobherg i@, B Ptrfluecbaattarbdem
tenperature for 10 min. The reaction mxture was then
poured onto a SCX carNgidge (1( g) and washed wel |
Wi th methanol . The desPred-yrodugt was then
el ut edusi ng 2M anmoni a/ oI u‘ﬁ‘gl ution. Evaporation
to dryness gave the title™ Cpﬂlhl ch was used in
the next step w thout further ﬂurlflcatlon

i BT oYk osfinast st M- (4o @Y WRbRRH K 22 fifuoroacetamide
(Inibyﬂedja:tbhovisdge 3R.0srahiot)i KBS ¢6.92-g( 83 6fhmol),ameltbenkyl peroxide (70%)
. HAFSPHE S LbdBl SR R B
Wasn\q&&ntrreewdetd refluxhunder argen fae tr clyy O hoef negetmnonmnlr?Waé 26€ed to
roofh AR R N B Pt SR o B e e Whnieta 0 3810) were
adddd. e Rgaction m«tmretvmsrtbeﬁmeaieqbefmflwr for aTinehem18hngt Ehaveesaction
A BERRAEAER) Bl L e Bt BSP ERPZTAE g )
Thmsgahla&ayes&uasrcembcftwthaﬂ watshesd with acsolmtlbrenmmamm metablsuffite (10 g
n FHE Nfer} 3060 IESOST PR R0 re SRS plulitrofglind Brange
oil wa$ thex pfuﬂﬁedlihrou'@h@ pluy biigikcavges eltitiod adh ol 00O BIOAC:isoHexane. The
{

dosy kBBt R e Gminheie faphite el d 8Fe 3P ficure of
thettitletcompbend and MedﬁagWMa%E?ssaﬁrﬁ%mn;g@@olgi (a)g) tW-IEhTa We;shthen used
: i.n and die et her
n tb%eglﬁ)g[urﬁ?egwir}%'t ﬁ"ﬁhlﬁ?e?‘ﬁg'Patbo&rt ion HCl in ether (ylM 100

m.) was added. The mxture was then filtered under Ar
tgvl)({ér‘lphgnevl)tphosp%on|um

In a 250 mL round-bottomed flask N-[2-(bromomethyl)-4-cyanophenyl]-2,2,2-

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

Triphenylphosphine (5.12 g, 19.54 mmol) was added and the reaction mixture heated to
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mz (ES) 213 (M1); 1H NWR (400MHz, d6 DVBO): d 12.45
( 1H, br s), 8.35 (3H, br s), 7.79 ( 1H, s), 7.53 (
WQ@ARr)odl767¢. 42 ( 1H, dd), 7.08 ( 1H, s), 4.09 (PEYA/EPP00I/054493
I nt er redi at e 5A: _ _
85({CE ér of: La]'r% nlutgte BITE TV dendtd ARRle Ra¥ SRS B Mom temperature
ancﬁth(etreslﬂtmgafedinwtsbw yvad Ebllentiol washavawdlomiitt folueee, to give the title
r%sdl Pt2 H20 (3% 750 ng) and
Cork}é@q% ye?r%)%S%ﬁd 62éggded to a hydrogenation flask. 4M
m/zt—(E]Sﬂ)Fi8@|Bd<thhR (489Miriz, Jls-BSCydalédl. 1aritH th)e7.reddin (dnH, m), 7.39
(“_K%Z 41 grged with N2 and then H2. The m xture was
roge ated at 60 psi of H2 and 17-23C for 24 hrs.
The m xture was filtered through celite and then

ihggs . (15 w9

for 3 hrs at

of cellte The cellte pa 3

MeOH (100 m ). The sol ut was’ cpncentrated to a

m ni mum by vacuum di still atyon ',}:mcF fi- pr opanol (200

m .) wasadded and concentraged to a m ninum Tol uene

(200 nl.) was added and then cycl ohexane (75 nl.) and
({5 Geansr2rH(iriflugregcefylamiaelph enydimeathy i ipenys pgsphgnipmibromise

¢ :

(Int@trﬁédt{{lt% 7\’\@%;1) vt?éas's Otlt ?ﬁmﬁgg” ng?ggﬁgﬁnﬁe\g@@%ln&vﬁhﬁwoﬁl (.329) was
addes! (j6e esacioyymppdurerveaststifred at ipepoignpe(ggedorgdhrs. TeNrgetion
mléﬁg%ﬁ'ﬂ%en ﬁtﬁer%@hlﬁg &II’[#@MIBQO §ﬂ_?_| l\?BﬁQnésu&"'nmﬁae (3& %?Was

then mgeqlrgdﬁhgfﬂgra@ and the reactlon m|xture was then stlrred at room temperature

ovéfﬁlghtzTﬁgtéH&?WWur)e Vsl RReRRERH 4 sgtu?atgd ESiLfdnuase8eRt

am de . round-bottoned f

metab(wlfw Ceo6a) et RYTasheirige temperature fer Pllin dbe rearige mixiure
Waé tH%tneéxtFSétb@Wh %thy?agetgte (§?< 4@0@?59@ th@%%érﬁc gﬁre&ts ifer8

, and benzoyl peroxid

Corﬁh'ﬁﬁq dijetl éMadad fittered @f‘@é‘tﬁ $<é‘tfqnét@'ﬁl5 @@rn@med(@werm lpromo-5-
cyahBe- [(@lﬂﬁérb%bt\ma?fﬁlHéﬂﬁhé’t@ﬁntehﬁﬂ(th&?én?tﬂpﬂd%pﬁ&fluM)brétﬂglﬁras a crude

argon for e reacti'on m xture was cool ed
prod@@tmttlféwe% Hen rUée‘t' Hethe NBS r(ﬂ@Ct@”eﬂthOBbf}"tB‘Ffd)l&ﬁ'é@?é'@pl(37 29);
PEPXEges 6P00M21€d, 0.581 g) were added. The reaction
m mE;(t?jre was Qhen)aheat ed to reflux for a further 18hrs.
The reaction mxture was allowed to cool to room

({3%‘?6@8%%%@21 RERLRIEEE Mol %?pf%%lh‘ﬁ&h‘ﬂ (tr%em%)ﬂtosamﬁuum

ani c 'l ayer was col l'ected’th

e (8 6Ag.gTudsy iag missetvas ins M| (f a0mboang! the reapiommixture was
heé(t@(ﬁ e )30%&%9@@/‘9% THd rletagttcﬁldm&ﬂﬁe Wé@ aﬁ&hé’@t’%tcool tocgoom

renoved. The resulting ora@(?e ol | puri fi
temnﬂr@u%hen pyenshed wih IWaé% (4eimiek Tibe fﬂfcttﬁ)rt Wlxiurw%s then extracted

witfeCadetRERX RRBOMI & he organic extract was washed with a 1:1 mixture of
water:brine (2 x 600mL), dried (MgSQy), filtered and the solvent was removed. The

resulting residues were then purified by filtration through a pad of silica gel eluting with 2-
10% EtOACc : isoHexane to give the title compound as an off-white solid (6g);

m/z (ES’) 287 + 289 (M-1); TH NMR (400MHz, dg-DMSO): 8 13.15 (1H, s), 8.32 (1H, s),
8.01 (1H, s), 7.34 (1H, s).

Intermediate 9: [(2-Trifluoromethyl-7-bromo-1H-indol-5-ylYmethyllamine
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desired fractions were then conbi ned and evaporated to
dryness to give a 1: 1 mxture of the title conpound
wWa@eeottws7&st arti ng material as an orange sol i d POI/gp2009/054493
whi ch was then used in the next step without further
purification. Internedi
({d-Cvano”-rftrifl uoHgéce enyIImetth‘trlphe
nvQphosphoni um brom de I n ound- bot t oned
flask L/-[2-(bromonet hyl)-4YcyaNophehyl |- 2, 2, 2-
trifluoroacetam de (Interne@drate 6, 6 g, 19 54 nmol )

A B2 5 S350 LS A
0.602 xirnolRiniTa-4ft €0 rhlo)&ﬁﬁleﬁ iniad ére- \ﬂathb\ath WasE‘nrhalaBed wWitheborane

g S Rt B 2ty P2l 85l v @ synge anc

stircsal Urelet edjon da@sisads waile alldvtihg tcolvarent, robd tgnp THdheattidnl reixture

ek R RS g By A Loty . o

rea@ﬂdri—tnmtl)re W"és3l9er( e\ZHdoraﬂséd todridtesk 2dgivd the fitlet @nmpedhdtie a8vhite

: Trifl uor omet h ole ({
foaimy(ZaR )y iR PSRt B B M B ol R GrE oy o
m/023¢l298 (MrHhr om de (I nternediate 7, 32g) was dissol ved

in DVF (1501L) and decol ori sing charcoal (329) was

added. The reaction m xture was stirred at room
Intéreved@teat QrieMetyl-2rifuordiethyeBcyanindsiext ur e was t hen
filtered washing WItRl DMF (100m). N-Bronpsucci ni m de

(34.99g) was then addeRt o e filtrate and the

reaction m xture was the 3 Y room tenperature

overni ght. The reaction e Aag Iguenched with a

saturated sol ution of sodium rre\abfsulflte (5001M.) and

stirred at roomtenperature for 30mn. The reaction

SO&mﬁtﬂwﬁdm% heRing¥d bAGY € thg td@s%hwb was %H@é(ﬁto(zztrﬁquorgmethyl-

25 and the organi c extracts ere conbi ned, dri
1H("th3 )Cartrqnltrﬂleﬂ@tﬁr@ﬁa'at% 2§8|%@t953a§mpeﬁﬁtr%mtw5.(wu

unddr3rdd noamoén temperature The reaction mrxture was stirred at room temperature
ano ét rifluor oacetﬁ am no] phenyl }rret hyl ) (tri phen
5

fOF_\?%ﬁnﬁh@%ﬁ emethrne (h tHemhs! 803 Mimed) Washiae edded- dheieaction

miki8 24986 td dlir §dre fUFt‘Pfér 1rheaﬁé r%t.aw Filute vids rddu%d into water (50
urification (37.29); ?1 568 & 570
mLEa@ BriEaeind with ethyl acetate (50 mL) The organic extract Was Washed with 1:1

Wat‘eQYBHﬁ’e (ElﬁtrﬁL &'2‘)‘ erfé@‘(ﬁl?%@%ﬁ”ﬂﬂ@rleﬁ %B)ﬂltel 58t refh VB IK/ERNe title

hosphoni um b crude di ssol ved in
comRANH (LA RY) t/vﬁtgh r"\@édt‘?rbHSQﬁ inthe @ex}va%actlon without further purification;

TH NMR (400MHz, CDCl3): 6 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-Methvl-2-(trifluoromethyl)-1H-indol-5-yIImethyl}amine
HszF
N FF
\

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

mmol) in THF (10 mL) cooled to 0°C was treated with borane tetrahydrofuran complex
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heated to 1300 C stirring for 3hrs. The reaction

m xture was allowed to cool to roomtenperature then
wQ@aatmd Wi t h wat er (4001L). The reacti on m XPCF/BP24O%054493

then extracted with ethyl acetate (3 x 30CnL) The

(NGRARG 2238 o Tl T BBy Suiad s S B0 Fror

24tgel vent was renoved. The resulting residues were then

i fi . filt f Sili
PR U BB SRR bR i emeraue
for t1Dinire Toe mgemtinn mgur@nwasf évaphiatesl toalryrebsé 6ggive teztitieEESMpound

+ : R..(.400 . - : )
crfip s % ot bl WM i 8RB it iy
purifcagemedi ate 9: [(2-Tri fl uoronet hyl - 7-brono-1
H- i ndol - 5-yl ) net hyl 1am neA sol uti on of
2 (tr| fI uororret hyl ) - 5- cyano- 7- brom) 1H-| ndol e
o] bsta ] i0do 2 \ e (10 L)
S treated with borane
in{THF, 1.522 ni, 1.522

cooled in an i ce- wat er
tetrahydrofuran conplex (
nmol ) dropwi se via a Ssyri Firred under argon
for 18 hrs while allowing to Warmfo roomtenp. The
reaction m xture was then quenched w th nethanol é

To ﬁﬂ?“%@tqurf@ék SHU'PWF%%QP@P% winpgly thegrerAeteriellux

coldRASSr, M H'Ir&]l;éﬂ Rleta@rd dembaz-@doérmur@r(y r&es;&) dcetonitrile (24
ive the title co oam (

dhreiagemined4Bmthd rWléSlrf’a%?tlé’&‘IW‘{*W@dP Of'UH‘H%? & Added to the

sus@iéhé;lf)h GAlle ﬁﬁmtéﬂﬁlﬁg meaﬁ)%re(tlhﬂe%low 84 60 ﬁ@dll\@‘teﬁ ei@thermlc addition
| -2-Trjfluoronethyl - 5-cvanoi ndol e

s dlPdbe cOUBEH M RERaRIOBMER SUTes fRg SO TIOGHVIRAN elsr (31.5

mLadRe@: th@iaPpdriibd bw&rmh@ykothdrhhd APl dbitiear e Bbhtrdlle8. The
SIuéwtermsdlateS stirred.in

o B dRORC 4t BB (e et vad ispied Bhubpisg. Thé ol
Wam/\ké%h@(ﬁwmso%tdqﬂé@% @etdrtaR) hedBedhWwaeud ©F giviOik fitl@Bempound
donet hane égﬂ 1 19 ni, 1.903 nmol ) was then added.
as?l‘@loflﬁ%ﬁql'eﬁ Rture was left to stir for a further
'H AVR Hoe MISASDOL) J8.%9 U1 bras smy(ﬁﬂdd) Rl (WP{t gy, 7(78Q1AL4).
and extracted with ethyl acetate (50 nmi). The organic
extract was washed with 1: 1 water : Brine (50 m. X
2), dried (MgSC"), filtered and the solvent renoved to
IntéHé8iatd1€3:15-4ylaf o ORI ARA1 ATNd oI SBrosRpictdepn used
In the next reaction wthout further puritication; 1H
NVR (400MHz, CDCI 3 ) H, d), 7.59 ( 1H,
dd), 7.46 ( 1H, d), , 3.90 (3H, s); Mz
225 (MtH) . E

\]
st

Cs,CO3 (95.82 g), Cul (3.36 g), and L-proline (9.06 g) were added to a 1L reaction vessel.
The vessel was purged with N,. DMSO (80 mL) was then added to the reaction vessel
and the contents are stirred at 18-23°C for 10 minutes. N-(4-cyano-2-iodophenyl)-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 Intermediate 12 was then added to the
reaction vessel over a period of at least 15 minutes as to control the CO, off-gassing. The
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

1hr. To the reaction was then added an additional 0.5 equiv. of the tert-butyl acetoacetate.
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Internediate 11:
{[1-Methyl-2-(trifluoronmethyl)-1Hindol-5-yl 1nethyl)am
WO p@A2®es ution of i-methyl”~-trifluoronethyl- PCT/EP2009/054493

-cyanoi ndol e (Intermediate 10, 240 ng, 1.071 mol) in
THE (.10 I t . [ eat it
g Kl uPs e S0 €0 Ra R RS 4G B % pagga an
additaria) 0 SreopiM skethg itat-butglyaceingeetatedarst the reattiomdes stimgbavernight.
I hr. i ] e h i .
U brrfg o & i SR B e I et BRAL R g - o
(1600t )wasTdveled @aert a perian oft1dmainuas winNla pairdaiethgttioe chagtias s

o AR SEIS e TR S0 M P30

adqmarfoflavesat bhyor,O (160eninedhabguebRs layer was drained, and the organic layer
-( 4= 2 24 . 2y 2n2efk LS '

weld AR R LTBEI b 21t d LGRS o

mirfimamedy, vachem miistidaten, DC&F (162 ndgrvdsresidied, anidhaicomtegisnwere

inl \ - CV:anQ-2x] i) . .
allBflo 125 G 115 p SR A0 BERT e e piiePhgriop of 15
minkted. Thesolatet wes alirgdiovedugl{tSTIle sdlid)wasditeeatioed washet evith DCM

s | | [ ! :

2 SHORETS RO R FRAA ST RES e BBl 151 00
THOOMIR (300 MHzZ, FhEMSE)GLE. 46 (WaS), ST67T 2edsf.or 30 nin,

diluted with water (31 .5 m ). Note: initial portion

of addition is exothermic and is addition-rate
Compnotimdil 1 @ 2-TTifleoremetiny 1 esd diékyd) nadthViI56-200.Crdraeth@i-2ai n.
pyridifecBfRdtsidewas isolated by filtration. The solid was

washed w th 80% aqueous acetonitrile, and dried in

vacuo to give the title cagpound. as a celorless solid
(9.9 g); IH NWVR (300 (M, @%mgﬁ( 1H, br s),
8.45 ( 1H, d), 8. , S), 1H:- d).
Internmediate 13:

5-cvano-2-(trifl uor omet hyl)-1/-/-indol e- 3-carboxylic

6-(EuifludrdBs@ BRI (0BiBic82idgSignGuAldfigh; 36 8ghg, (9 mpf)ovasrstired in DCM

(9.0 e 0 ti | AT
0B IR ARSI R BB ese Y T558s OF oo were
adci&zﬂ_ctaruﬂ the rédetiom ewdireovasveis tn_esttir ahobomhtenmperdtenetfer 2tme under Argon.
o JElS it i aptaiils BHMSENG pepyiingesiupnas dssoved
in PCML(E0 megli Asautich of4Q-gjluatamethiyehH-mibe 6-y methy§epmedtrtermediate

I di in . Th ,
o 06, o AP PRABI P 1o 2SS Pl el 0208 mL
1.40¢ avholp T he esamibn onvbdureawqrelett dalstofat agonh emgierdibrenfon tit.ddhe

tQ.con I e ff- i T reaction e

roafforl RrERE LS oxbfoiaie Shod8Rd I8 red g BRELESRnere purified by
MD#iPxtolgive tha ditlé hempauddied 76 erg);but y
m/z (ES") 388 (M+1);TH NMR (400MHz, d4MeODY):  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-Trifluoromethyl-1H-indol-5-yl)methvl]-5-(trifluoromethyl)-2-

pyridinecarboxamide
0
N N F F
r
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acetoacetate (19.5 m.) The reaction sol ution was

heated to 85-90C and stirred for 1lhr. To the reaction
wo@Intmwm added an additional 0.5 equiv. of theCT/EP2009/054493

tert-butyl acetoacetate.The reaction was then stirred

{12 ét?flu 8m§ﬁ§ aéiﬁ’@é@ é‘QLrPe\z/tﬁﬂ%agﬂﬁ%éﬁfr r{k? Y@rfter‘iﬁ%% L8 dfeEhs o

71%deeanuee aq«ﬂvaiamt) tehtefluaanethybnicotiaes astd @Red gwvdisoprghylethylamine

B N e e

funogletheampresieadindfnitidgemimet ehewhixtuee was stirsedwiggrousie for 10-15 min.

o S5 R Re L R BT AR FEB
soltiR0) @dée sibwly. Thhenisigeewasstireget ~MasCdorad ved, Thamaxtuireewas

coc?éc%%n%ﬁzcl)a%%g}‘n\@feggbgﬁ %Hdlﬁgﬁ 8 ﬁét?ﬂ%‘i’b‘%qa Stowl d;}‘t ﬂ%]pH was

adjostad ﬂmﬁ%ﬁw addnguan \Mﬁ"/SKhW@ﬁ(‘ZLQ}h) T[D@Mhl((ﬂ.l&é)wai; d)utedamth EtOAc (3.2

iy | USt
) SRR 1o RS RbIF 2S00 ER B 260 Y8 MBS whfh it gno the organic
mixpeeives odshed Sﬁm“ﬂm'ebj wiltheateo[ U Lpandithen Stwibk sailium bicarbonate

solgt%)%r(aé%ﬂ'}t Th)y?'r?)ﬁajpé wg? V\fgesl‘ecﬁ %\M ﬁzlreesglv%mjr %/Qg go Win'irﬂu%ume

vacuum oven
undes vgcuen.t septopyll acabohi2dlindwdsladdedgingd tue—nme(fme@dmm the

solﬁ?q[ ?%@% d; n%er §acQJ%JMWoStPrnes I?opr&%)_lalcgﬂol (é%HTRE}‘\WIS's :;l!dded and the

uor one
mixtirerngeted3o y DyaoEC hW a];er5(1 (@ lr)iwdsiasidedmihiiy Inairtaining temperature

bR AL AU Ui il HBERRRL DA R04 e & ellgoa ity
prod@ét (415 9) and);tlm yixtuhlheld al&5(°C.fA330 min. Thb m@tmrmls)ooolbélto ~5°C

ov%h{gpl(ghoatﬁe cid’u]pEW |ZOI?Tg?jlt}a/tf}1¥?a(t%na\ggseh%§m? (gc#j 9% 1PA

ure wa FO0Mm
in watele( LArtgenm dridhia a ectimaovenitx give éeheWaﬂe @mm@ona(@ﬂ 4)o

Iy ﬁwﬁﬁ)ﬁ Aee a‘gﬁ\ﬂ%@iﬁ 1%229{1 LeS! §U8 (M8S) % 559 Y& d B REV),

8.06(2H19)i 7. BBI()TH),nﬁt'hW (), ride ¢154, vi), )t (I, bRAie0e(2H, s).
(Internmediate 4, 160 ng, 0.747 nmmol) in DCM (10m.) was
added followed by triethylam ne (0.208 m _, 1.494

Compolnd 1A heschaatictisedrasfollowes:was | eft to stir at room
tenperature for 1h. The reaction m xture was
evaporat ed to dryness and the resulting residues where

pgwoeépl Owra MR XR@ ive the title conmpound (176 ng);
1H NMVR (400|sz d4l\/b(I)) d 9 35 (

1Hd)843(1Hdd)812 d), 7.67 s),
X-rgy p@wderydiffragfion apah/glswaﬁwarm OUtG'S'QG C%“ }iﬁlphg)rad@tlgrgon Phillips
X'peR o %bwd&%ﬁﬁ@%%eﬂe‘ﬁ M%éI@V§G40fﬂ>|’é%rqglﬂ5%§eﬁ‘Wlth 1 Phillips X'Celerator

H-indol -5-yl)nethyl 1 -5-(trifluoroneth
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

2.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° 20 for each of the peak
assignments. Peak positions were measured using PANalytical X'Pert Highscore Plus

software.
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pyri di necar boxam de{[2-(trifl uoromethyl)-1Hindo

- 5-yl

] met hyl } am ne hydrochl oride (Internedi ate 5A, 646 g,

wQ 1fizwes ani ne equi val ent),

acid (429.7 g),

6-trifluormet hyl NPCOEP2I0L054493
di i sopropyl et hyl am ne (1500 m .) and

tetrahydrofuran (5.1 L) we Haced in a flask

equi pped with an addition tunnel, thernoneter, and
nitrogen inlet. The m Xt urRpsitéion st|rred vigorously for
10-15 min. The m xture |was ed to ~5C and

propyl phosphoni ¢ anhydr|i de .2 L pf 50wt % sol ution)
added slowy. The m'xtu(fOV%QG)sti rred at -15 0C for 2
hrs. The m xture was caed "d to €/ and quenched by the
addi tion of water (505 ﬁ ) sIomAy The pH was
adjusted to 5-6 by addijregg 20 wt % KBPO4 (2.9 L). The

m xture was dil uted vvith ‘:*N\c (32 L) and the
tenperature adjusted td fS 200C. The phases were
separated and the organiig.1m xture as washed

sequentially with water
bi car bonat e sol ution (2

qu_) . The

nd then 5 wt % sodi um
m xture was filtered

and the sol vent renoved

B0 M Ni mum

vol ume under vacuum

| sopropyl al cohol (2.0[L) was added and the mixture

filtered, and the sol ve#®% enoved tnder vacuum two

times | sopropyl al cohol[34%0 L) s added and the

m xture heated to 70-800C._ _Water (/1.5 L) was added
Ragan| e mai nt ai ni ng tenperature above 65C and nonitoring

Thé R%Waq' giéctruw]1 f &grﬂ‘B?Jr ‘gﬂ( Wﬁﬁoﬁgﬁlzfﬁfggm?@% c%%%?‘u% Al
cozged mlomoscvh@ shdexysinga Wigolat 960 &S .PoFLHemarnssngictjpmetgndt 4 Cm'1

resg)fgjﬁ?rp{}vﬁﬁi %Qitae B gb@gal/l?? S/g)@%se&ét (§e r@rzmp\ﬂl’th %5{2/5(‘&1&5&2)& 433mW.

in a vacuumoven to give the title conpound (529 g);

MR she0R s o@bﬁ {PE5e 8 P ot fad F?tsasfﬁ) Goddtors,

The-Ra
30&(}# BO 2,505 730123 g 4412929, 28@13@66@ 1684, dP04,71568, 1498+ 4539, 1442,
139?& qs6é 21*3‘3359315@@9%5@'%%??@@%6‘%h@{ﬁt1g%? SRB6 24035, 991, 947, 897,

X- Rav’ Powd raction X-ray
86%i82Pr &Y, i162 B al Y& i6d Suvers3, 643.r39%d5dlitd 78543ty 41 SﬁaB%%O 272,
243 3Bhatdan on Phillips X pert Pro powder diffracto

met er, Model PWB040 Pro equipped with a Phillips
X Celerator RTMS (Real Tinme Multi Strip) det ector.

bEnd B¢ Q*Jklg&bﬁ%tﬂ N1HSRYoIS.
pyrplinesgiheoxampet het a.

to 40 degrees. 2.theta. The tube
vol tage and current were 400kV and 40 mA

Prepared from 6-(2,2,2-trifluoroethoxy)pyridine-3-carboxylic acid (Apollo Scientific) and
[(2-trifluoromethyl-1H-indol-5-yl)methyllamine (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, t), 8.74 (1H, s), 8.27 (1H, dd), 7.62 (1H, s), 7.44 (1H, d), 7.30 (1H, dd),
7.08 (1H, dd), 7.00 (1H, s), 5.06 (2H, m), 4.57 (2H, d).

40



10

15

20

25

The XRPD pattern is shown in Figure 1. Characteristic
XRPD angl es are recorded in the Table 1 bel ow. The
worenogiteredd error is approximately 0.2 2Q for PEIAP29D9/054493
t he peak assignnments. Peak positions were neasured
Co. u3|ng PANaIytlcaE ¥ﬂ?ert nghscoreIPI%s %oftmare Tabl e

QMBEEEEHZHQ_EL34 5 Raman The Raman spectrun1of Cbnpound

1A was recorded with thecbanple pl aced on an Al coated
m croscope slide usi S 6Q E. & P. FT-Raman
spectroneter, at 4 dm resoNutl i th—ekcitation from

a Nd: VO4 | aser with aaggowRr put put of 433mN
The Raman spectrun1|s shown in Figufle 2 . Bands were
A rRRSIRS Hggz @fluo%&h&%?ﬁﬁnddﬁ% ﬁgﬁ%mn‘% rochRride il%@e%%edlate
2944, 2 60, 163 156 1496,
5, 191.4:59 mmgl), 6-brows-3-pyridineceshoxyliczad (Matp §cientfing 0.887 @6 4-39
an&GﬁEDcl@%M(%Q% m%@@ﬁﬁoﬁ?}o 6%§ 4, §§?nm(§53§nd BiEA (5983mL 16.03
547, 478, 454,
mn3)7)4|n DM, (5(2:3@ qugtlrrezj@ rogm 1em|@¢fatyre focdﬁ@@u'ﬁﬁp anture Was stirred

weNWTtIG gaﬂ]Fét&ﬁ H&E&'@Wc%solutlon the organlcs separatid 3nd the aqueous

H- i ndol - 5- vnnret | Uor oet hox

furtgor @ﬂraq@@dligb&@m%eﬂp(@@ml@ﬁ @rg@rm:s were dried (% ase-Sep cartridge)
ancﬁe&a%vo?atgd Lkddy! ré@fc@@tppé%gﬁaeqwa' WhifdesoRd CARPANY Wih 8t ether

I'To Scientif
overnlght and filtration afforded a crude white solid (1.16 g). A portion (88 mg) was further

purified via MDAP to afford the title compound as a white solid (54 mg);
m/z [M+H]* 396/398 (M+1);1H NMR (400MHz, d4MeOD): & 8.79 (1H, d), 8.10 (1H, dd),
7.70 (1H, dd), 7.64 (1H, s), 7.42 (1H, d), 7.30 (1H, d), 6.86 (1H, s), 4.66 (2H, s).

Compound 4: 6-Cyano-N-{[2-(Trifluoromethyl)-1H-indol-5-ylimethyl}-3-
pyridinecarboxamide

The title compound was prepared by a similar procedure to that described for Compound
3 using the appropriate carboxylic acid with 2-(trifluoromethyl)-1H-indol-5-ylJmethyl}amine
hydrochloride (Intermediate 5):

m/z [M+H]* 345 (M+1); TH NMR (400MHz, d4MeOD): 8 9.13 (1H, m), 8.39 (1H, dd), 7.99
(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-ylYmethyl]-5-(trifluoromethyl)-2-

pyridinecarboxamide

/
I=
Vi
-

F Br
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[(2-trifluoronethyl-1/-/-indol-5-yl)nmethyl]am ne

(Internediate 4) according to the nethod as descri bed
w@tooozpatind 1; mz (ES+) 418 (I\/H ) ; 1H NWR (@0EMH99/054493

dé-DVBSO): d 12.21 ( 1H, s), 9.16 1H, t), 8.74 (

[(23 Sr)rw?ro%é hﬂfl Hbcgﬁj(?)l il}_ﬁdoq-%yq)n%ﬂ&@%%-{ r’fﬁ_‘lrﬂé"sngeoié—l% g %C&(H%QSQ 785

mmt)l) wak tﬁgscﬂ\@d in (fD)CI\lD()‘rQIml)rmid@ (trifluoromethyl)nicotinoyl chloride (ABCR;

1o 582 Briditued hidat ST L Lo mma e edteg and e
reaofior{ Xtyre WVGBlthEJT Ieﬂm btyrl X dontHteinmubod tués- fpf ;B(DmlnhVIhG} gadictien mixture
t DM

Wagl&génc%gh %rlt'h %ateé’ tﬁéerg g]ggoggﬁl (? Ié—:q?%r \&% ?cﬁg?t éjl (e ﬁtsof“l) filtered

anc[)e%brzged 175 d}gnemDTl'be reBDGng CesBilbsgverd pegledrhyl I\)(IDAPICtB@ve the title
E)Z% 39mm|)andDIPEA(28rrL 16.03 mml) in

Was stirred at roomtenperature for 18hrs.
m/z'I'tEfS MG@ &r468\(\Ms1)51h1 NMRI (A0MH20CDIC1 828 9081 Bd, HgdlédytH, s), 8.33

AT b AR, SO R BRSBTS S . 7

(2rhdyani cs were dried (Phase-Sep cartridge) and
evapor at ed under reduced pressure to a white solid.
Trituration wth diethyl ether overnight and

Cofpbumdi6:i Nrf( 2 effrifl oo rdberebthey|-¢ rayamo-tHtin dol-Sephimbtiiyl145-(tdiogdmethyl)-2-
g@gecggr& é’ﬁ% ng) was further purified via MDAP to

fitle conmpound as a white solid (54 nmg);

mz [ MtH + 396/ 398 (I\/H ¥: 1 H NVR (400VHz, d4l\/b(I)) d
8.79 ( 1H, d), 8.10 Ao
1H s), 7.42 ( 1H
4.66 (2H, s). Conpvy ;
6- Cvano-N-fr2-(Trifd uororret hvn- 1cn
H-i ndol - 5-yl | net hyl } _I_yrldlnecarboxamde_Thetitle

In %6%@@%@ rB@@ﬂa‘F%d“ E@’ afl4Qramely - osyeetd Hendd-Srydigrethyl]-5-

(tniﬂﬁ)‘ﬁ&’ﬁétﬁ?ﬁﬂ@ﬁdlﬁ@éﬂ?@&&%l@e YebMBolidtes, 65@)% FU 1@ @mol), zinc cyanide

car ox¥' ic acid wt strlfluororret

(3718 med@P23 mmq b Pd{RaRie (e Beni bF 3 H@Ok)l"\fﬂr%ﬁﬁﬁ%lv%% g DMF

(2. §}nL) Hﬁé d&?@kﬂe&usﬁya gMHTh)e reackion MiktukehRadren h@éﬂa@@%
1H, dd), 7.99 ( 1H dd), 7.
mlqrowqﬂye rgyctovaqgof’czﬁ‘p{ 3Qﬂ1)|n 'thg@a@tlopl.qnlxwe wgs qur(ed 1er10 V\éa)ter (20
mL aﬁ(@e)(t?ddte%ols\hlth Qﬂﬂ'{%@@fb% &0 mL) The organic extract was then washed with
uor one

1: 1Frr_1|i[xt‘(%q)pf wator Jnebrie éOIij;lL()(t?r), qr]qgidw‘ﬁwlt)ecegi_and the solvent
renﬁb(/%tj dTHk?‘r‘é@[llh@g( ?trﬂdﬂl%& Werd pirfled Oy MIBABBhd bvasRaRd 16 drg/nb& to

amne (Internediate 9, 230 ng,

9'Vﬁ1tﬁﬂ Ut'evﬁ’g‘p&ilﬁéé? é‘éfﬂ“tpﬁohﬁti\ﬁ?@@"ru and
m/z6('li§+g4’f 3 Wgﬁw th)(m)@mHk wa@@g% H§Q5((ﬁ$cs?; 9. 38%1 HI®), 9.20

(THu8S %Hg@ 5% stqges 5§ (2H m) 7.85 (1H s), 7.23 (1H,'s), S (2H, )d)

Compound 7: N-[(1-Methyl-2-Trifluoromethvlindol-5-ylYmethyl]-5-(trifluoromethyl!)-2-

pyridinecarboxamide
o}
F
X N
PP Hm
N N FF
F CHs
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reaction mxture was then left to stir at room

tenperature for 30m n. The reaction m xture was
wQoo@pateds wi th wat er then the organic | ayer waBCT/EP2009/054493

coIIected dried (MgSC"), filtered and evaporated to

1 3 TR 3 Rl £ o

waSLﬁBsQIM&dLm)D(;:M:(H-DrhM%dM@OMHmrorﬁE@ylmicotindyI&h@ﬁde (ABLCRO)65 mg,

0.7?9 Zrﬁnél) %‘% aé%e’d. %F&(%1%Lgﬁ%1%%§r§)ﬁﬂaﬁ?®%ﬁaﬁg _trg%re(action

mixidite was, lefdtorgir @RidondiempEoatpedord2hBs. The reaction mixture was quenched

wﬂﬂn{e&iﬁa&y gfolﬁl’_? %@?ﬁ\tﬁ%lr%@? fo\rll ﬁ%s(])sr. '(I)'PT% %S)lljltlfg ée_zsidues were partitioned
betppen dihybaatdie radiadé/ bolutorbofritricracid oltevargamia ttyer was adllected,

. AR | - 7- - . .
dn% 4!\&@(@95 |I§/e|lr’§(f n%ﬁlbp%pg/_gntbﬂ'e%%gec}. The resulting residues were then

purfftedibly| DA B et leyaporatep yo dynasclardiextaaitite cor@popaundo B1g);

A (46 CY2hl (3¢ :

i s 0P R g O Pz BOMEDN 5658 (PHpnb AP, . o5t 1k
dd)iBOSdl Med), ¥.67 DNF, )27.62 (i), and 38 étyakis od1 WEliHag), drafoi@H, d), 3.85
(3Hﬂ% reaction m xture was then heated in a m crowave

redctor at 1500 C for 30m n. The reaction m xture was

poured into water (20 nL) and extracted with ethyl

50 nL). The organic extract was then washed

B'O?\ﬂ%ﬁ?ﬂi‘gsa& xture of water and brine (201 x 2), dried
The IVQBDé\)thlt)f oﬂ the cedpaurdistdfiéhesioVardioh at them7edAChRimay be determined

. due e purified,by MDAP and. .
usihg b g S GeeR o P el Rt P8 o ot imasg Plate
Reuadndrt(ELIPH) I(s{ée(%rmji)ar etdlz J( BEiSmpoletlBr Shtething LH2NMR5-80, 1996).
(400MHz, d6-DVBO): d 13.25 ( 1H, s), 9.51 ( 1H, t),
9.20 ( 1H, s), 8.51 ( 1H, dd), 8.08-8.03 (2H, ), 7.85
GH4ClHell $ihe st§b®3rahsﬂabted39|th Huntth & 2HACR Wa@@[mﬁ&tfddd Ta 384 well

plafléofl-%{géhgﬁ)t@[t]%t)%b%&ifgrl X8 hina g‘p cart?odno(ljlomdé/ ?mospngrlel T%e growth

meRiahisl RevIEd ax@ cdrfi§ Mabddilesdinhdd Wik soIaBd Myt Harke! bdlanced

sal&@t%&@ﬁ%ﬂq rﬁM%ﬁ%ﬁ@@ akarmyll:Ii'obe:zl'nse(():ldrﬁgaV|ng %Spl ml r?g

sol@tidrtih ik biaemMRIdHdingéoh@ionh RYil) Edntaihihg €1BSABERbeh6&d M4 uM

Flugh AL o awl???édd@%&?@ﬁ'ﬁ“ﬁﬂ&?ﬁ#@ﬁedﬁ%ﬁ ind1Be B1ats Inggbated

for 46 @fth bEBPET ahdsr&nfabhogiNese fré'@ﬁforhe)aﬂidn%xﬂé(fl'ﬁé €eN¥rsere washed
nmet ha evap r at

thr%%é%ggw%ég%glbﬁqcﬂwll( é‘%i?é% c%?@m q P%*s&ﬁlgd;almum indicator

dyebﬁéwetaéh &éﬂiéférr@ﬂ@ttﬁé ELER] Tae bbs0ohad .lnmate@fbyodotlécttmg baseline

datapomts a-m8 se dnllnt%rvla?sy fol’lowedS by g(“it?ocnto?qrﬁe 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
Ml of 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
gave a pECs of equal to or greater than 6.0 with a maximum potentiation of the response

area to approximately 1200% relative to nicotine control.
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dried (MgSC>4), filtered and the sol vent renoved. The
resulting residues were then purified by MDAP and
wt@:mpmm:ed to dryness to give the title conpoRCHEP20D054493
mz (ES+) 402 (M+1l); 1H NWMR (400MHz, d6-DMSO: d

s@qﬁﬁ’r@ c%'r!-;bqéﬁ?b 1 v%ﬁ scr§en]e§‘ ugg)g(th%glgs‘lag&e%;ll‘ baegid%tioxgagg 8§:ve a

PECs0 10D gfealdd tha) 6 with @3nédx@humdoterBiatén ¢f3kke respondd aleedd cal
onpounds of the
ap;ﬁﬁ%‘@% | oﬁZdD(ﬁM gﬂv'e% %&8&{5 ég}ﬁroge determ ned using the
follow ng cell-based caIC|un1qux assay which uses a
=l uori i C.. S
In \g\{o %{s:a?? g/[tﬁ E}ul'{’gﬂ'&?g&{ % @S gg%&tlﬁlg’ Eflllnf7 %tln{c (?eregg&&o S&ﬁrve
mod9ia8ys inAddE€1but ard n(btiIimﬁedttcalcbgnltlmraalsdags:tnetmbth\malhe hodan

o RSBV sSHEP PG 1o AV el B

posaﬁmmspdmé,\reeavo‘ﬁaecgrrmmlmhjmxu rexogaiton, dvhatie daten dhazkdoroelribsts

theygcﬁ)g'?dd I rﬁ Zr}]&{a:'_'@%%ﬂ J%(f%nﬁﬁjﬁléélg%q n%( tagﬁgﬁ%uggll %}ﬁg)gual fear

comtmmgeseﬁohe@lnng Gs@4ysrih bmml\wgarstﬂhalrnnambgicailadmpaired

' j 0 i_ni_ng. o

o Bls ineb§ BB R Bio R e Pt SR S o R gng assavs

of dmgi— (elau amphetaminej mvaaishiael désetn ayretidindein gl et doGonmaidy st dty .
for 45 min at 370 C under an atnosphere free from
carbon di oxi de. The cells were washed three tines
| eaving 30 m in each well. The plate containing the
cells and cal ciumindi cator dye were then transferred
to the FLIPR The assay was initiated by collecting
basel i ne datapoints at 10 second intervals foll owed by
addition of the test conpound in buffer solution
(0.33% DMSO) and diluted to a final concentration of
10 mM and serial dilution of the wells, 1:2 or 1:3,
gave a |l ow concentration of < 1nM Follow ng a further
5-10 mns 10 mM of 50 mM nicotine was added and data
collected for 2-3mns. Nicotine produced a rapid,
transi ent and reproduci ble cal ciumflux which could be
potentiated with the positive allosteric nodul ator
test conpounds. The supporting conpounds were screened
usi ng the assay described above and gave gave a pEC50
of equal to or greater than 6.0 with a maxi mum
potentiation of the response area to approxi mately
1200% rel ative to nicotine control.Supporting conmpound
1 was screened using the assay descri bed above and
gave a
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pEC50 of greater than 6 with a maxi num potentiati on of
the response area to approxi mately 1200% rel ative to
wWoe@ouemes control. In vivo assays with utilityPEDEPI0N®054493
eval uation of activity of nicotinic a7 receptor
CLRRﬂét'Ve nodul ators include, but are not limted to:
cogni ti on assays in both nave and
phar macol ogi cal | y-i npai red ani mal s i ncl udi ng del ayed
mat n ition, passive
1'avo§% oa&%%@@ﬁ“ﬁ%hz %Qg@£%6ﬁ¥§lon Morris water maze
(or variants thereof) radi al arm maze, five choice
serial reaction tine tpask, and cued / contextual fear
condi ti oni ng; senson%jgatlng assays in both nave and

phar macol ogi cal | y-i Rparned ™y 3 |nclud|ng pre-pul se
i nhibition of the startfe re | 2 andCfaudi tory gati ng;
and assays of drug- (e.g. anp et&hine, nor phi ne,

phencycl i di ne) induced Ioconuﬁothct|V|ty CLAIMS 1. A
compound of formula (1) or q”salt thereof: (1) wherein
Ris hydrogen or C-|_3alkyl; R is hydrogen, halo or
wherglino; and R is the group wherein Ra is hal o,
R1%||1y09 4%”%1 dikgal koxy, hal oC-| . gal kyl, _
5 hal oC- I § or cyano. 2. The conpound according to
R<dg @querohalaogavanon ﬁ@@'eof wherein R 1 is hydrogen. 3.

R3ITNGe und according to any preceding claimor a
salt thereof, wherein Ris hydrogen. 4. A compound
sel ecte N-[(2-trifluoronethyl-
H i ndol {5-yl|) met hyl ] -5-(trifluoronethyl)-2-pyridinecar
boxa i de; [(2-trifluoromethyl -
H i 5Nyl)nethyl] 5-(2, 2, 2- trifluoroethoxy) 2-pyrid

nec n1de 6- brono- N-{ tri
whg_efrh oI'S ?llﬁ"ﬁ@ft‘IWI 1- galb%y, E?Iﬁé IMEE aYkoxy or cyano.
g- cyano- N'p- ArlfluoronethyC>I H i ndol - S—yChethyI
- S-pyridi necar box 1
2. N- [ 2 EOTPPYNSASTR mtoplaﬁparﬁg _xsalt thereof, wherein R is hydrogen.
H i ndol - 5- yI)nethyI] 5-(trifluoronethyl)-2-

ridi necar boxa
3. Py ]T he compoun(f(accordlng to any preceding claim or a salt thereof, wherein RZ is

hydrogen.

4, A compound selected from:
N-[(2-trifluoromethyl-1H-indol-5-yl)methyl]-5-(trifluoromethyl)-2-pyridinecarboxamide;
N-[(2-trifluoromethyl-1H-indol-5-yl)methyl]-5-(2,2,2-trifluoroethoxy)-2-pyridinecarboxamide;
6-bromo-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-3-pyridinecarboxamide;
6-cyano-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-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-(trifluoromethyl)-2-
pyridinecarboxamide;
N-[(1-methyl-2-trifluoromethylindol-5-yl)methyl]-5-(trifluoromethyl)-2-pyridinecarboxamide;

or a salt thereof.
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N-[(2-trifluoronethyl-7-cyano-1

H i ndol -5-yl)nmethyl ] -5-(trifluoronethyl)-2-
w@vderees ar boxam de; PCT/EP2009/054493

N-[ (1-nmethyl -2-trifluoronethylindol-5-yl)methyl]-5-(tr

i fl )= 2- i dj r a [

5 et Bof A e sk SR S WL e sl ogrmeggutcaty
acosptabid sult he salt is a pharmaceutically acceptable

salt. 6. N[(2-Trifluoronethyl -

Hindol -5-yl)methyl ]-5-(trifluoronethyl)-2-
6. pyr Ne{Z1édfuwobomeathyldidi-indol-Aylgroethplitbdtrilsordefethnydel-i n any

ne 1-6 or a pharnaceutically acceptable

pyrg%etcg{q?g%@l) for use as a nedi canent. 8. A conpound

as defined in any one of clainms 1-6 or a

pha t,h [
7. t hek%%%#hh&?é h%(f'”%%(}#%ﬁg{“?% cg:—!l @(s)ﬂdbe&egbharﬁx}% e&tgc%%%g%cgptable
saltibemof/iforguseasd raedmﬁnemt a pharmaceutically acceptabl e

salt thereof, wherein the psychotic disorder is

schi zophreni a. 10. A conpound as defined in any one of
8. cl aAmempoBndas deffredrimacyane ofaildigsdet epa phdrenasalitically acceptable

r. ogni tive

salf ttﬂgrre%sa for L[S% |r1¥1%q[%sa@m5{g\ oftacog H(;E)Elﬁglsg)féd 3ef| ned in any

one of cI ains 1-6 or a pharnmaceutically acceptable

sal & C C

the érg(g%ﬁét};r{d o'td%%syc%%% &r @g? a@etﬁr?%y #Egﬁgblfe%alt thereof,
Wharteu'oﬂﬂdlpagcrtoﬁc disaider BIschizbphrenia. t he psychoti c di sorder

i s schizophrenia. 13. Use of a conpound as defined in

any one of clainms 1-6 or a pharnmaceutically acceptable
10.sal A colmpoand as 'defirteldén panofiect aaimsdf6 ar arpblkrowmcenticaflpacceptable

t hod of

sal{ trhgget 5‘ Egr lj:s%th e%eatrlng@adf c?@ﬂﬁVe ||]n%a|rrﬁ8ﬁ§n conpri si ng

adm ni steri ng an effective amount of a conpound as

def j LEQ
119 LFILH BN R0, lngbh T iyt RIS sl
acc@otabknsmhtrtbmeaf imthe namEaTtoe wp e inssdingmeethirfon st lexatmgnieef a

psﬁ?gt c&js(yrgelarmunt of a compound as defined in any one
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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 pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating cognitive

impairment.

14. A method of treating a psychotic disorder in a human comprising administering an
effective amount of a compound as defined in any one of claims 1-6 or a pharmaceutically

acceptable salt thereof.
15. A method of treating schizophrenia in a human comprising administering an

effective amount of a compound as defined in any one of claims 1-6 or a pharmaceutically

acceptable salt thereof.
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acceptable salt thereof.16. A nethod of treating
cognitive inpairnent in a human conpri si ng

wa@esbnesreri ng an ef fecti ve anount of a conpouPdI/EB2009/054493
defined in any one of clainms 1-6 or a pharmaceutically

acc . ¥ A rimaceutical . L
16 ormaer T e Fstind Pl bl B HIRSR ehiPhing scpingigring o
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acc%@latbltg“an{tﬁ@;ebf and b) one or nore pharmaceutically
a cepet Abl'eccarriers or exci pi ents.

17. 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 acceptable carriers or excipients.
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