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| NDOLES AS MODULATORS OF NI COTI CI C ACETYLCHOLI NE

RECEPTOR SUBTYPE ALPHA- 7 This invention relates to
wamoenel12iendol e derivatives having activity in nPAERL0DOS4495

of the a7 nicotinic acetylcholine receptor (nAChR).
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rlva ives in treatin I Seases an con
rredl ated by nodul ation of the a7 NAChR. I n addition,
ven on, rel at, t i.ons .c
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In aviiticouthesysnéon (S tocaomb@isitions mmtalylmgsthe)ﬁerl-\@hves and processes
forrtr?e(frgrﬁt or. Irruscarl nic receptors and nAChRs. nAChRs are
8'0 gE €d i on channel s cont ai ni ng five subunits
(for reV| ews, see Col quhon et al. (1997) Advances in

RSB B B85 LA i1 Bt e

opeWimguafl iom elpmmeis withilvthei rgammlaha@haaﬁ;tem I'Rhe3@ntrdlineb@us sybtem (CNS)
e

cor?ﬁlgh ﬁ/vg@g sn 816 /&'%h ¥%c%aﬂqb urﬁtﬁcgrlnlg dg(ieiﬁ)Porg aag\ﬁAgﬁ ﬁ% pnACh Rs are
ligagdgeted sn (Chamnmemmlng fiee sitamiits (fo&re&lea&sasee( GQIQBI)on et al. (1997)
Ad n%Fg th Igéargé%g&%\%géj}?f _—Sﬁpgg\gl elan(a%gﬁ ?::P (1?52)& ﬁq\res\’/vs %l}’erspectlves
7, ABH-228] Daerte atralf (PSS fAnmubi repaitts md‘dfemdzlmlﬁhmhestry 30, 41-50). The
nAéﬁR %ﬁg? m@} caﬂeo a(ﬂ\(;i éé){nﬁ]at ngﬁgbﬁr chmS?or%t &lTnits and those

A ®Kreo
codneag:mntxmubumtse(jorlre]mnﬁ ant Nadlne&Akabaa;c(d%@tNamgon 15, 1231-1244;

eu nsm ssj_0 n tin
sall QohBUS e RolafORitn BBy ERe el HeBSumBRE. a7, 08 anc
a9 Rraam‘om fuat:tmia] retepiNesviostexprd388 aldh@,an8 2&& B&B8&oligomeric
rec%ﬁp I|ffe et al. J. Neurosci. 1998, 18, 7075-7083,
Naha et al . Neur ophar macol ogy 1998, 37, 847-857,
Al buquer que et aI Toxicol. Lett. 1998, 102-103, 2

St@é%ﬁa%gi%fc hréeet}er r%l nlc'c\)lﬁyﬁyg%%g% §1§§ m%ogrglan&%eéin modulating

nedr@ﬁané%ﬂ@si&ﬁ%pgﬂ\ﬂd)re rsee¢orppatirfgc bnd epkietg riZareBetldl.. NeLO&Rjence

193@"881?5950?@3 s 2ids rb?%r tl(l&g%FQaFgg%e%‘ éz%%rz?,étRé&g kD& al. u.

se b onpoun ate these tece
Netiroseit i1 948, TBIS AFiSskBSeklinaAa rebhleNfaonopaérrma&:obgyCJB% |3ﬂ B84HE&857,

f
R B A0 ARG 202300 5T SLRABRLE . gy
19%&(504)608117641@1&%548 6. RrycbotarmbcaigyyatP98, 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.

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/ER2069/054495
been transiently reversed by ni cotine vvith a

str&’ r(ljsd%pr%%moq%r)ég (?ergéfa t enetpg ort7 S%f ON(\:/('}na S? gilegn reported to
norofatibe ther dgficitsaih foettelesioned amhmtsmmioh«bgadzmbuid gchedegah with a

pha\?\rﬁ}argﬁlggf Eégrgﬁat%le ftﬁ (étﬁllt{/na{ G r? ed:)t<¥rr0 0d gsrp o‘fior%ca?bo%kade of
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ep 0 ci. 0 :
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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™

cor%ﬁ,p?@lt‘oa{a‘t% p%rgg @Sné & 1% Fra%, o"r‘r@% I ‘1{%’7\57 280, 428-

Ica ors-as 4a tar e cogni
4383hammmpldmsamomfcﬂowmrefxpo:ﬂrre keagdwsm h@astrb as al.,

L.vat.i [ t
Ne@%tﬁ%aﬁéetgq99§ 1%‘§Er§7§a?t?%ou‘t& bgf%gﬁ%’ﬂec{ o' 8, §472856, Alkondon
et #hdr AearolacolEERp. Tﬁlaer1994g-977l 424}606)4283atn4@8.vglthaﬂdagonlsts may

el o AR B350 B A S ARyl fovaton
foll08@d byt blockamtet andi @ desensitisationNefihe neckp@0 ané he 8ek7cB&Ss treatment
. 9 .
SRR iy Sk by CATLPE S, TS d038pm P gye oo
sh@yvrotol eedm)itimgﬁeet:aﬁlm@ fbloﬂhla dasen@tlseti stateef ’daa degeiptoandean, thus,
meg%ﬁgre%g nglﬂgét%ﬂ at %Ac%\ﬁ'?r ti b%l %ﬁﬁ%qﬁregﬁlgé %r receptor

esensi |sa S°0R he “receptor and hence 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 msdl ated by endogenous or exogenous
agoni sts without activating the receptor in their own
right, i.e. in the absence of agonist. A nunber of
Acmwhg haa érdb eswect, elpfe)'rnts/em:tio(anirg\hdéscchrepomid of Ris §rseesteadrirom:

B e T e e s
N- [(2 "s'mflué)r(smd;thyjtﬁﬁlnﬁpb@fyl)methyl] -5-(chloro)- 2 pyrlmldlnecarboxamide;
6-[3-(ethyloxy)phenyl]-N-{[2-(trifluoromethyl)-1H-indol-5-ylmethyl}-3-pyridinecarboxamide;
5-(Methyloxy)-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-2-pyrazinecarboxamide;
6-(Phenyloxy)-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-3-pyridinecarboxamide;
2-[3-(Ethyloxy)phenyl]-N-{[2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-5-
pyrimidinecarboxamide;
N-[(2-Trifluoromethyl-1H-indol-5-yl)methyl]-5-(4-methylpiperidine)-2-
pyrimidinecarboxamide;
4-(1H-pyrazol-3-yl)-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}benzamide;
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N-[(2-Trifluoromethyl-1

H i ndol -5-yl)nmethyl ] -5-(trifluoronethyl)-2-pyrimdinec
waewosamsrde; N-[(2-Trifluoromethyl-1 PCT/EP2009/054495

Hi ndol - 5-yl ) met hyl ] - 5- (chl oro) 2- pyri m di necar boxam d

4- [ﬂb}/%né)[? (téﬁ%h%frﬁg{ﬁﬁgﬂge%ﬁ% >9 l1\|'a/I &t({sfflﬁ(gru% :?an'?)t 1h I-Y n)doI15

yllbetoWitenyaroite) - N-{[ 2- (trifl uor orret hyl)-1

o R BRI e R T R B R i Bzamice:

4-(#H1 1) triczolyd-ynadt-tigH(Fifl Borpyeihgi)11ékiad bedcdimatbyltbenzamide;

B IR S Pl AL TR b
4- (Nc[lI@ﬂa—B’-ﬁpyrﬁdiazmyt)f?‘i}{[Eytrlﬂaoromethyl) 1H-indol-5-yllmethyl}benzamide;

6- (‘I'h 1”?8 |a§oVa&@@ﬂ%@ﬁ@@&%@ﬁﬁ%ﬂﬂ-iﬂh&%&lﬂ%&ﬁ}l}'—%

Inec
pyrﬂrmpaetm&hm&ieyl )-N-{[2-(trifluoromethyl)-1

6-(Z’f<-i[pgfjagl§/)l'éﬁ-' y-g-ﬁ?&tﬂﬁ%grﬁgﬁgﬁq |51d(1 q_i{l meth;&%? pXrldlnecarboxamlde

N-{3¢(thiftuidr grithgi3-f Hfimdm-lﬁem]e‘tdﬁw})z 3- bfbyrlddml-S—Barboxamlde

o-ohsh IR L LRI ARNG o St vimetp g ipecprooramice

5-chloraxtlef[ 2-Griffofareethyi)-} HemdaSiydleretid ) 2kplyrbziRecarboxamide;

6- (ﬁﬁd’ob&ﬁ&bylil\l]y{he trN' q{)icﬁgéthgm g-gr_%oj-_ ( ]h}vgrlt%'l}!?:-pyridazinecarboxamide;
6-[2 ﬂ\/ldigyloxya)phjmya NAE][)ZI(l}RI:‘JI{n[)r@n’(eﬂijI):HII-G'rmdol@ylﬂrydat)‘myl]_—&
pyrﬁhl(e% %nof(g y met hy enzam de;

oro-3-pyridazinyl)-N{[2-(trifluoromethyl)-1H
5-[3-(etloyl X pH engip Na{f2-} thfuror emre tthegt)- 161-i6doH3-llmethyl}-2-

1-yl)-NA[2-(trifluoromethyl)-1
pyrﬁg‘hec o#)(B)%%% met hyl }-3- pyridi necar boxam de; 6-(1

5- (prydlmzle-{m (ir}flu))Fdnqe{t[]ﬂ)-qItl-n'r:ndo!l-ﬁfyll]meﬂtylhﬂ-pyrazinecarboxamide;
N- [?F- TP@‘%(?’TL‘S@%Y'EOEFS%%% Iﬁ" ;Q%K/Ih-gl-(pl%Brnp&%}ﬂﬂk-%%midinecarboxamide;
N- [&Tmfdm*erﬁetyyl]m‘btnbyll-i’} ylﬁnéthylﬂ}ﬁﬂ?QLZiTmchoﬁB&tmwaam' de;

rifluoromethyl)-1
pyrﬁp Bmgg%{rb%)%%%ﬁee{rﬁ | }-3-pyridi necar boxam de;
N-[6t-bethyt-2-TNf§ramethylidd aliorymetiwitd-drfluoromethyl)-2-
i r H- t hyl } - 2- pyrazi necar boxam de;

pyr‘(ﬁ“ﬁ?%@%@ﬁﬁéﬁ A-NMp-~ri fl uoronet hy”- |
or #salhithetecs- yOret hyl J- S- pyri dazi necar boxam de;

6-[ 2- (Met hyl oxy) phenyl ] -N-{[2-(trifluoronmethyl)-1

H i ndol -5-yl ] met hyl }-3- pyri di necar boxam de;
Th&eprBpatdayof bist/A pieyrfpinh pharfjaeytically hermptabi $alts) fol example, non-

toxE‘d(c%d&!d|t§)ny4a]t$f&rﬁﬁé{1k/\ﬂt%(lrtl I uoggér:rg?% %%a‘erggchlorlc hydrobromic,
hydteiodido$ulfbrig bhadrebhdsphpriagy.rwith cesbayboacids dewith organo-sulfonic
acids. Examples include the HCI, HBr, Hl, sulfate or bisulfate, nitrate, phosphate or
hydrogen phosphate, acetate, benzoate, succinate, saccharate, fumarate, maleate,
lactate, citrate, tartrate, gluconate, camsylate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate and pamoate salts. For reviews on suitable
pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19, 1977; P L Gould,
International Journal of Pharmaceutics, 33 (1986), 201-217; and Bighley et al,
Encyclopedia of Pharmaceutical Technology, Marcel Dekker Inc, New York 1996, Volume
13, page 453-497.
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N-[(2-Trifluoronethyl-1 Hindol-5-yl)nmethyl]-5-(N N
Di et hyl ) - 2- pyri m di necar boxam de;

wOR§o92276r9 f | uor omet hyl -1 H-i ndol - 5-yl ) net hyl ] - BET/BP2009/054495
2,2-Trifl uor oet hoxy) - 2- pyri m di necar boxam de; and
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salt.her eof . The corrpounds of List A may form
pharmaceutically acceptable salts, for exanple, non
toxic acid addition salts formed with inorganic acids

Hemlircditeg shdgampamde roi‘ t:ist Awpdd tEirgphacnadeuticalyadceptable salts, are

refec'ryéit%” G tﬁlggorgh lrhelﬁ\%n%%}'w th car boxylic acids or

gano- on| acl anpl es include the HC,
HBr, HI, sulfate or bisulfate, nitrate, phosphate or

RGP RO RS P PRI Bro S b o
corhpaurdatoé theghwentinatvenichcraag e atade priatth arﬁiesILdebmtmitien stage, may not

poseste%?%a%ﬁl {:cﬁ&iféaﬁ?ct&ﬁ&é? Ql?c%ub t%a%/t o cepra%u ﬁlﬂaen%Sﬁ Lgefa%ﬁrﬁ §tered

anba revreweon S
orapﬁarrp&uer&er’all;oaid thelebftergaaaliBdisgrbingle baddy td fortammpourBtsldefined in

thegﬁsta h}c%sare 195 rb-fgg@?lgallzy&% \%1 ch%gﬁ\@n@/%“ n)‘?‘h}ep ?re be

de@nbgﬁtb&) rpmﬂrlagsbfAllFﬂneteaad derviateds aTlelc;inortrUgrggf cohﬁpom&js defined in the

flrs%%léglj[:%e n'r%rudw Wthl m(e %?8@ Pf tt(%lin\'/gﬁho%sExéjﬂgg (éf%% tefbie? P o- drugs for

e Co
themloanpoadsLaf ﬁMrbs)ermmemtoakar@dwhbed iRéregaaffloday, Violhume 19
fiokl S - QRC ' I ,
NEBIRSUSRS b Sorh B0 IR b RRITENE Ll 510 ani
“Desfgntdi é’rodnumhby bln Bundgaar, Elselder, 4%, €bhapteed (thy disbloswes in which

docgjfriretnk eadre mQ:oF %? 3(5 F\erytﬂ%& r&f%Fen%‘%) ItWIH’Lﬁr?er%gn_&@reB\éfgdl b\é{qﬁ’ose

e conp i"AventT on
skilfrdi i thetaot, that cermln meiptied, Bodviroto tsdsegkilledrantha ot apdzreemetles for

exq?rprﬁ% g?ﬁ&éc?g% algﬁﬂdéta\ 5 n?%eség%%rbf Ppo%tr%gargaérﬁe dlsclﬁﬁfr ich

ances ered or era
dodumeng aﬂm@rpcmiedi berdeing®ydeferenchpmby blg' placed ar apmoxmamjfu dstlonalities

Whgﬁ EuJﬁ‘?Qn#t.Bnén'ﬂ% %rje p%steﬂﬁ\ﬁ?rﬁr%thml @goﬁwoe geﬂned in the/ first aspect.

rrva
therefore be descrl bed as "prodrugs". Al protected

Th?S&‘n@é&Hd\é%? RN 89?#% a;%ftl ﬁﬂo”%?e%bﬂ&%g@%ftéé‘%?m' n the

are
i nvention. Exanples of suitable pro-drugs for

The compounds of the invention or solvates/hydrates of the compounds or salts, may

exist in one or more polymorphic forms.

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

prodrug of the compounds of the invention.

Certain compounds of the invention may exist in one or more tautomeric forms. All
tautomers and mixtures thereof are included in the scope of the present invention.
Certain compounds of the invention may possess one or more chiral centres and so exist
in a number of stereoisomeric forms. Compounds having one chiral centre may exist as
enantiomers or a racemic mixture containing enantiomers. Compounds having two or
more chiral centres may exist as diasterecismomers or enantiomers. All stereocisomers
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t he compounds of the present invention are descri bed
in Drugs of Today, Volunme 19, Nunber 9, 1983, pp 499 -
WG 3@oanm79 n Topi cs in Chemstry, Chapter 3 1, PEI/BBRI09/054495
3 16 and in "Design of Prodrugs"” by H Bundgaard,
BT bR B by bR S P kBB fbcea m e
scopiel df tHeuprebent irventgp miamtoeﬂlxtmyest nayg be skpérbted to give Hieeir
mdi{l/hotual er}a%‘ﬁgr%sr tsgngﬂgrng r%'g{/e I§|P]L_§ru%én at &fl 9 %v?ta gscchrlrﬁﬁsq%tlogary
phadde dBuestdaartd yleltd rhﬂiesiuglrerrahtlcﬁnersnmgs;hg (netliedd |kec\}vmﬁuilhese skilled
i C r
in t%awhln al?jdggﬁ d&ﬁ% |g{pegrpggi§ ({%) @Lﬁg !tr]%&% rrle?c;(ved nginu%gﬁg%
prefparwhdlwudaialleneemoraere present within the conpound
defined in the first aspect. The conpounds of the
invention may exist in solvated or hydrated form The
The 'cmpni'mmctﬂsco'rhcluhes a'alhmﬂhabiedsotopic saifiatiahe sf thg d:ombemdsoch‘ the
mv&ﬂﬁ) C%FP%&B vgr[iatrc’o?i tch‘rIe po%)rgnd%ﬁ‘ thegn\per?'n? r?[s (gﬁs one in
yhor p grns. Therefore, raceor |ng
whaia [ East arieeatom\ie raplamed by @wiadies hawegitheasaene aty)dmamﬂnmr but an
atofli® %Egggm‘greﬁwpﬁﬂr%(?ﬁ@g%ﬂﬁ m%];s BQ%II& ?o%%ﬂtﬁ R&Urece&a?rrhooles of
conpounds "o e Ihvention nma one’ or
isotopas trak carc bé owcogporaibd mttcacmbmpmmsls ahthermventiore mclukde isatdpes of

oo Sl Beetlabl DG RGORRORE 4 15-R5RT ALADYEATIOR 1y e,
14CLTE? Ne 17Ch 1%@}?& et areissaalrrdsmmtleedy sCeitain aBdtmmdamrlatbbns of the
B AP e Py PR LD Rl
incomnteaeduer@umiednm dmgmmd/or@uhﬁmﬂmtissuleai‘ve;tnit@tibwstuniiesnﬁ'mﬁated, i.e.,
*H, Gl %lrbo%em &S 1EBY 8 egtarear?arg&?$ epgrS%'rr%g‘?ém(ﬁ&r 8%3e of

shanti oner 8. Cal 17 §CePe3 50T & r éxanpl e enantiomers
prepachtidn asd de@oiabthtyerF31)1handuhstlxut@neethtld;rﬁomsfswh @s deuterium, i.e.,
2,10 I
H Fsg\éé)eérrll?ogg ce |h p}:‘esr’ pe%‘ﬂg gvasntégI es%&ﬁtﬁ{b frd@é?e%‘i%%etabohc stability,
for ienaihpliedinaﬂeaeerhmtw\mimlf-ltﬂes Dlnr@d peezhdosape vmqulrﬂ@lln@ntssand@eace may

o S sl EERh oS! ILLBARCA ANRES A LLRRSLNALLR:

| oner I'sin
lnvemdnlwsaesknallly be prepatdmbyawdnverht'ronatimibcedmes suvhrasl by the illustrative
met N EPEI IRl S SO Y RGd B2l Ed AN S Ed ohOnercater
prep are eNAnt 1 ONEr S

usnn@ebpzrdesatahslotmn valatiend sfctudphle reegentst | ons of t he

conpounds of the invention. An isotopic variation of

the conpound of the invention is defined as one in
Cowmippeidsadf theemsentmnanat lomprieparedjih acedeth pf aayaTbasdpwicegses form

furhBEaSRIR FtThledtiggber but an

Compounds of List A may be prepared as illustrated by Compound 1 below.

Compound 1 may be prepared according to scheme 1 by coupling compound of formula
(I, i.e. the appropriate carboxylic acid, with compound of formula (lll). Typical conditions
comprise treatment with a suitable coupling agent, such as HATU, HOBt, DCC in a
suitable solvent such as DCM or DMF can be used. Alternative conditions comprise

conversion of the carboxylic acid (Il) to the corresponding acyl chloride, using oxalyl



atomc mass different fromthe atom c nmass usually
found in nature. Exanples of isotopes that can be

w0 p@onpmwrat ed i nto conpounds of the invention POTERINGI/054495
I sot opes of hydrogen car bon, nitrogen, oxygen,

oriFRER g4 HGONET G0 STt GEBCIHhySRs et N pe

trie@atanaing). i sot opi ¢ varlatlons of the invention, for
exanpl e, those in which a radioactive isotope such as
3H or 14C is incorporated, are useful in drug and/or

Sclrstirate tissue distribution studies. Tritiated,
i.e., 3H and garbon-14, i.e., 14C, isotopes are

particufarly préferred for their ease of preparation
an bl substi t uf A
cf%gh s i QEH——WHy*angId cer Hai n CF,
F, Kapeutic advan age§ resultlng . if eat er N
met abo ¥c stablll % Hor exanpl e, i ncreased |n Vi vo H
S hal f-11te or reduced dosage requirenments andhence nay

be preferred in sone circunstances. |sotopic
npounds of t

At ERE, PoRpainds LRE AR S pioRAte Sroat S B b B rRALRgs SR A

as by the illustrative methods or by the preparations

descri bed i e Ex | es and Pr ations h fter
Cofiepii e IMIE w5y B8 Peses S o e § et o
10 como@gﬂrﬁfsomﬁwmmdﬁtnﬂuorbﬁ@nbravaaytirldonn tRYprbsenge @pambase (such as

n a riet esses form furt her
ol BjsRe) iy SLHEbIe BOVSIH(GHED edNaul fes Bemprdd R foria )
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ared accordin e couplin
suipnabionde B NRErRes SR 1o bRt it &8 ghron”
tetn@@lﬁlb@d@Mgﬁv@s@@h@oum bﬂ"fomn@oumd r@étlnb%mﬂoand bl foymula (V1) with a
al] conditi ns CO treatment with [

15 phospR e ety U Tk ep hes setip i ol g (. which
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10@?&abyslr@bhm biferrula al1Skichemer [Bolededtion (o behpasndTdforaiula (Vi)

[ﬁ?Q ui ta base (such as triethylam ne).
witlyy @ﬁﬁoi”' @ZP BU@? conpounds of List A may be

20 prepared from ot her conpounds of List A Conpound of
forgzla (I'1'1) may be prepared according to schene 2.

ment of conpound of fornmula (1V) with
trlfluoroacetlc anhydride in the presence ofdea base

NC Me‘)cj)\ NC 0
NH, —— NT eR T [I[FACFS -
H
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Ph ThPh
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'Tl CF3 'Tl
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triethylamne) in a suitable solvent (such as DCM
gi ves conpound of formula (V). Hal ogenation of

wa@ormpoemsd of forrmula (V) with a suitabl e radi ceCT/EP2009/054495
hal ogen source such as sul furyl chloride or

s BB T gk S S Sl S P o
Nitrbgeabf thg induipisLatid/ladéd, incaynhd prepafiell ancderting tphezsfitn seheme 3 by
rea%ﬁrﬁgl} (\éo?rﬁn%c}/ugld @qu%u%MI@Wtﬁ:agy%gggic t§/:I Q@?ﬁieg%ﬁlcglisavsgrggﬂﬂ?ﬂ&ﬂde) in
thequesamea dsa dbsé muniiba sodilmnlNydridg)im esuitaye bolgerti(suth as DMF)

. . : h i i i bl |
ronB Sk LOMEE Y SpafBLyaR btk 65 o “1000C

Compound of formula (I11) is obtained by reduction of
Scﬁeonqggund of formula (MI1) with borane or nickel
ydri de. Schenme 2Alternatively, conpounds of

formula (lIlia), i.e. conmpound of formulaNdj11) where

acgerding to s;lt_lems 3 by
ng/of fornura Vv suitabl e :
Isuch as nethyl i0dide) in the presence OW a

bagg(stith as sodi um hydride)akyh a suitable sol v elkyl

(such as DWVF) followed by reduction using b&f'&he or

ni ckel borohydride. Schene 3 Salts nay be prepared

conventionally by reaction with the appropriate acid,
Salgy Mgy e PeRAGr/hEqYeNtiongly RuiassteYithineaperarraieGiber 3R
deatinseful for the treatnent of di seases and conditions

nedi ated by positive allosteric nodul ation of the a7

NAChR or di seases and conditions which are associ at ed
Thewcompowdis|chthednvertion meaydé usalth Rr tR sessest afrdiseases and

c i.t]o y: [ : [
oot e EP BT i RE gt LR 7 rACHRE Y, el an
coraitions ivdiiahch redas $oamadeldi vl mmdulation hitha 77 mACHR. iDisdaselsor conditions

i . . af isted. di o

ol Y ERES A A TG rdfe b PabhR s 8RS eopaiions
whigh dreSasgoctadosith fbdwlatiorodf ten? aACBRSelgdr @he ddrhbers in brackets

oy RLBLL O B MRS R Bt and St

Ma@hial s Meint Disondes$, 40h Sddisesqubligitdd tydhe AorericaiCBsyiddjatrig )

As{o%YaQiER&b§MQ\/igﬁc§j/8F @eflﬁgrn%ﬁm lﬁa&%@igéﬁo%p&rtﬁ&ages, 10th Edition
I'ncluding the subtypes ype

ar anol
(ICD-10):

i) Psychotic disorders for example Schizophrenia (including the subtypes Paranoid Type
(295.30), Disorganised Type (295.10), Catatonic Type (295.20), Undifferentiated Type
(295.90) and Residual Type (295.60)); Schizophreniform Disorder (295.40);
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
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(295.30), Disorgani sed Type (295.10), Catatonic Type
(295.20), Undifferentiated Type (295.90) and Resi dual

waywe/1¢%9%. 60) ) ; Schi zophreni f orm Di sorder (29BCHBP2009/054495
Schi zoaffective Disorder (295.70) (including the

Dby 2R 880 T e GG TR ER2l ARy SetSlars Daatlo 01

Otheypise Speaified (298.9)ype, Jeal ous Type, Persecutory Type,
Somatic Type, M xed Type and Unspecified Type); Brief
Psychotic Disorder (298.8); Shared Psychotic Di sorder

i) ¢og8imy&)mpdieyanh mt:ludm@ifem@erplejtme tteatrae rEoh en@dirmided btadgnitive

o BRGS0 L0 SRR, LB oR

disDids dmneélana:rhmjamgsd)r’dersstubmeyepmglohuat hDedgis symisome and age-

aség%%?%os%gm%ﬁqmgf rner}?&oPH%n gg%oﬁjﬁct éggls gkz—;?l és Eg@gtlvgs)lmpalrment
as alrgswalj; nirokey &lzheipeerisiisease ndlniidptog'sfdiseass.afiph disedwe, Aids-
relétég" ?Erﬁg tc%thgpo%ln{em?gtsta%st c[{%g %'st ) lxﬁ mja%? %Ezmgnt?a 2 Cscohollc

I i SAtIon, orient atl on, T earni ng di sorders
denmemtiz, ylymotlr@dlsmnaﬂtaltqd dirsentidears] demerdsi as,soraahedsko other degenerative

dlsgrld%Ps QJ%F] Oe%%ﬁér equ]rtopg¥r§rk?c§l ng?fp% %(tje%%lns% e%n?s %'Ehder acute or sub-

ageassoci at e
alete| o ditioms that el ¢auas cogrg’m\ra dectine sy asrrmhtlumsor depressibh

(psgﬁdiot éﬂﬁa séltezsﬁjta’rjgsr eI a?a%‘ dt}sa aéggl%]gtleﬂ %@ﬁﬁ\tnf‘e c%c?ﬁ? s‘ta’r’oke

sease
newbddgemesatioh, drisgduted statasc hewretorictagantsamdd bognittve impairment,

0@ FIFRDY Loy RRRBLEBL A S Pl el ARIRRL i ADY. BBIEOL Rirome,

assoc er degener fve
cogrﬁn/ebielﬁblarelaied topdtheratisbaaay st chogs schizapleneala, bipbler disosier,

deprggs% gr%%t eP;Fsy%ngtrl Hi so(?derg qidtﬂo%pgle&h%onmglvg fH3fhent related

cog A Ve “Such as ael IoriGm 6 epr essr on
cog(rptaleuimmmmﬂdaiysklaetes()lsdrdaursaph he &drkirsau'suwliseage neuroleptic-

md%géo%aer%a%grg%nséndqa%ﬁ%l dé/éﬁlh scigé oke, neur od_egener at! on,

rug- ates FoxTc agents, mld cognitive
i npai rment, age related cognitive i rrpal rment, autism

o) BB SRRy ok B2 TR PR B o eior
Deprehsiz® ghisedé,dlartic ppisade, dlisaxt Ewsodedafm Iéﬁmnmmualﬁpisoﬂd),er
De?r%\ég’ pé B solrocer§i gﬁcﬁlﬂﬁgﬁ)ﬁﬂaﬁ? gPe sor d% ﬁ’(tjséro52%“%%1([??%0&@&300.4),
Depliessivel Bisordan dNot @$hd?msm8wouﬁed; (¥i13)e Bpe|ar Disorders (including Bipolar I

O YA UG LIS PRI s iy gppomani
Epienday) (200:84)r egdothpmigiswdes(301.13) ardi BIgOlNHPBDI‘deI‘ Not Otherwise
Sp%ﬁ%ﬁ%ﬁ??@%ﬁ@@%ﬁ&@bd mgr&erg%hé’l%’iﬁg M\go)é%ﬂscﬁeérs&geto %rtgeneral
Medical Condition (293.83) which includes the subtypes With Depressive Features, With
Major Depressive-like Episode, With Manic Features and With Mixed Features);
Substance-Induced Mood Disorder (including the subtypes With Depressive Features,
With Manic Features and With Mixed Features); and Mood Disorder Not Otherwise

Specified (296.90).

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-
8
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Depressi ve Disorders (including Ma or Depressive

Di sorder, Dysthym c Di sorder (300.4), Depressive
wor@ongmro Not Ot herwi se Specified (31 1)); Bi ppCHEP2009/054495

Di sorders (including Bipolar | D sorder, Bipolar II

Recur t | Qr I TRY S .
|njwtﬁ-%p?_$lt8%_a% nal T eI Snod(’jgph)er ?/gegeg,_ %%%? : F&%@lla é??](gr%i)c%%ggsswe-
Coﬁipsksr\/deDlsc(rGé)‘](?)OGB) Pa)lstﬂraBrrmt)t Sire§d Bisocier (IS8 10t AreiteBBess
DIS%E r(%§8e%'r %é ergﬁ;zoe)d%%nx;gt ‘Pi’%@ q&g n@}(]éﬂsto?%eﬁ%uegtoa
Ge(mérﬁBMaa):alv(Bnrrdhlonr(E%J%)s SUlbtﬂarmmblhymxmi AN)ddty Desprdes;sandeAnxiety

t Wt h sive-like Episode, Wth
D'S 0% ?:%E@a G s%%é?é@ﬁﬁl\ﬂ%ied Featuresl)o;
Subst ance- Induced Mood Di sorder (including the
s W.t.h,. E res, Wit h. ' res
0 SR R T o MBS 5o s b e R e
Sul&tama/@mnﬂpm, Slubsta(l@ﬁregmp and\§ubsiaxce Apusk)sBulgktarsse-Induced

DISRPJel‘Se gﬁ%[g(%ngg §g§§g$rﬁ:cegﬂt)&%ét¥on% 8£tgﬁ(§ Wpﬁ@rja\g)@ﬁ%ojg%tgﬁce-lnduced

ora sor gor ap ob| a
DelHlILEBﬂl Supsthc@émiuceDPsGistieg D(eBﬁa(Dh@,ZSubsa@eeﬂrﬁdlme@ﬁ’etalsimg

né%gt?)c |22)rdg{ %lbgg Q%,ndn Hg§o¥1 fie Dmrds?ls&%%be II\!?otuléé&lll\/lood

Avi T onmen n ec ronlnjury
DlsSrdelu,ﬁutIstmiceleqwedv‘kn\x@:yfﬁisorﬁypé)Jbsisoce mduéltrbﬁexual Dysfunction,

Sut&%gr?(%ezlﬁélﬁ%et%géf b}/sgrdeglgs A gﬁuc\(rfc?gb%%ﬁi% ng(%ggﬁp%%g Dlsorder

(Flihbecidgr AlcBDE:-BlateGilisarddrs zieduding iAdtoolWepmndemnce (303. 90)

oA R IR bR Al b b 1)

Alcbhaldntdricaticaroelifinmi, Atcy)hdihWmdiawallfhﬁllrlmheicmhdéncﬁped|Pfe|r33$1|ng

Deé%ﬂﬁ)%%%oho&ld %)dslg’@rg ﬁm%z?tﬁz Gﬂsgr(a%p%\; hoPIndS&%%@gy%hotlc

st’ance sor (|nc ance
DisDejee sl evtod | ndBubd Vand @It’@‘dﬁﬂ A@obwidncﬁwbd tAamiety [Pibarsied, Alcohol-

|ndﬁ8$d9é&<rh ka&HH@%ﬁ R ﬁir\%;?%ﬁ& s‘i%c' é(%g%%‘nbdslxlé‘ i Related

oxi'ca stance ance- nduce
Disbed er INoti@th eBuiss tSprcifed (ﬁm&e)bl Aﬁm’rlstMmQ(;)rDmMaralne Like)-Related

Disgﬁz% QQP&aHﬂ) ﬁﬁ h%syc l{) e@b4%09ﬁ§1%h%%mme Abuse

nce-
(3OSL7lﬁ)stA§rnplmtammiaddeIwm (29%69)démph8tﬂnsm@\ﬂbtbdnm0(2@ﬂ 0),

An‘@ﬁ){#a%n)/e% l@'t&?cragﬁrﬁ)g{aanc ét@ﬂ@wueééerﬂqgﬁriogjc§gﬁ’l§2éhé)tlc Disor, C‘der
Amidablantnarvgeceddosd Bisorter Pemplegiamme- Ih)dlmedd%mmty DISOI‘deI‘
Al BRI BBk SRR PR mPha R R I ffproer and
Amphetahute-Ralated RiatidenNo30B 0036 Spd;mfcﬂub(mmm)hﬁamm Re@&m
o AUSTASE A LB SRl o AL SR pgety Disrder
Caffeine-Induced Sleep Disorder and Caffeine-Related Disorder Not OtherW|se SpeC|f|ed
(292.9)); Cannabis-Related Disorders (including Cannabis Dependence (304.30),
Cannabis Abuse (305.20), Cannabis Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-Induced Psychotic Disorder, Cannabis-Induced Anxiety 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

9
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Denenti a, Al cohol-Induced Persisting Amestic
Di sorder, Al cohol -1 nduced Psychotic D sorder,

we\b@ohoie7d nduced Mood Di sorder, Al cohol - | nducePCERER2009/§54495
Di sorder AI cohol - I nduced Sexual Dysfunction,

DlsBlrogegr %%%ﬁ)g(l; V\?&D gﬂ%‘iﬁ% ‘11-% Ilécgﬁ]c?gf@l Fgéf%’gsi DRseorS‘erg?ncludlng
Hau\rqomeanﬁelpemme@@mm)aﬁaln@riogekAbu%{?@ﬁéﬂ) Diadlocidegen
bl e PR AR AL B6 RS RARIER SR Lppnpr sz

Haﬂtﬂﬂﬂ)gaﬁ)ntoﬁdmlmet[}ﬂimme WMU@dTogaMInduzédZP@thoﬂcrﬁisetctﬁm ne

ol A3 R PRI T ARG ARG G FPEBAL S

m he-
HalmptogearRateed Dibocdsn Nah OthedryisBiSperified (292.9)); Inhalant-Related

Disﬁ%%sgtirgérﬂld?nig: cnﬁgfé@gge%%’éggéﬂ%ggﬁeggﬁBgag%t Abuse (305.90), Inhalant
Intaxiqaitien £262:89) Re halbetd nioxiseticheeliKom, mmmrﬁ;alcéipéeﬁsfsitiegi

I
ookt ML B P TR SR S0 0o,
InhAlaxi-dycdal AmneigDlsmﬁaeudnd?dlardtMetSDa@mdﬂl\&bO_cblmrwaa(Specified
(29?%2%%?n§%anna DB‘O sdffrq d&%ﬁ%o hgrﬁe\é\b%?ennggﬁ(g% {?é)gdl) Nicotine
WitGdraneab {29209 jped d)\hirwee-QWecBD)sprc[éaNoa@Nsenmm§@e¢|3é15(29a)9))
Op@({]ﬁg&esd If)%gr(aérlsb(ﬁﬁd%%mguceédg; Hg@’!&ga{%ﬁ Od) b?)?&)' oC,E\'E)us%n(?)OS 50),

Opahimédxicatiom (R92ED) Ahpqoldt\/yltr[dra\mlcd%@Z @)nd)p@xhimabqustlon Delirium,

Op@od %tdﬁgeogf’%%bgt d! IB:\l&IdeFI 5 WII‘?&C?@ fidod @éjor&grgép?ow Induced

rder's
Seﬂwé)nyslfend@n( B0ibid2Dy ucadoSlaem Bisdles end BpidRe|atecoDmpraier Not

i : I, . :

Ot%och 'ns‘é%% 'fl?(ﬁ‘ élgégat% %%z} chlﬁ)(? ?‘1& En(? P%h%&h@ﬂ?—%&(&i—%%la@d Disorders
(indhgdindn Bh erccy Bl ciror lependeooa(aﬁémmd%medydwpd Abuse (30er90),

Y u -
e BT TNSR, (0 B R B e REA Dol ) gy
IndCoehPsyehBYd Risedier, Stredeycliloe-I@ured Maod [Bﬁmderf Pedncyclidine-

C
R e e e
(292305 S8O3tjveHetypnoficogeinxiaitioxR@atbi Misof @I2 (iBElJiding Sedative,
Hy{%{tlc (%lj A}%k )ghc (%§h§§-;d%%§f h§ e%‘éb&ﬂ/eql-@? oqigror AnX|ont|c Abuse
(30Be40i),rSadartivdslddvipnatian ogénmblynhhﬂn&rhc@hgrc (29218(9) lesiatmte Hypnotic, or
4l | UG - j d S D .

Anﬁ@&llﬁ\g}iltﬁg%g}%[ {2%2 ?zg&ao%ﬁ\%d é—&yﬁ%ﬁ% gf ég¥|olgtﬁc dIntOX|cat|on Delirium,
Sedtgive uidypratje ror Reixiatytid ViDthsloavae IDeliidm OSkdatives dHyBpetid- f erefhxiolytic-
el Bhbend AN B 80, P AP A peproer
Sed:laﬂvg’; girlypnd)tm- muﬁcratquun IiRe2d %tholtln!ﬁ)@doadﬁr $edab|xe<;hlypmmlc or
Angglk/{i(l:-lnldmed IOIBS‘& %o?d&%goeaﬁvg? H%t’?&tllc-n %r Anxiolytic-Induced Anxiety
Disorder Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction, Sedative-,
Hypnotic-, or Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiolytic-
Related Disorder Not Otherwise Specified (292.9)); Polysubstance-Related Disorder
(including Polysubstance Dependence (304.80)); and Other (or Unknown) Substance-

Related Disorders (including Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide).
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Denenti a, |nhal ant-Induced Psychotic Disorder,

I nhal ant - I nduced Mood Di sorder, |nhal ant-1nduced
wae\eooary7di sorder and | nhal ant - Rel at ed Di sor dePCTNMBP2009/054495

Q herw se Speci fi ed (292.9)); N cotine-Rel ated

B e T M

PrnlBiaadnsl@nmthﬂBO?ClZ‘)ermaw FBpecsdmréad (30Z2982), Ngreolepsy (347), Breathing-

ol e DS S OB S e

Dy¢s2@ihi8Bpt Oherwisel Spé tifiett @MM?{)ZW&W sI@pistiotdders such as

Patgtal st hC i gl RPlRh oy it P e anz o)
SleSpwalkingisdrderaB0O.AG) &yl Bardsdmuia detl OBlareise Bpsoifidd (30T ));
sm?ﬁﬁécgsi%?%' a‘?&'d 2 Er?ogr?' M%Rél CANEEM R RS RLShES Related to

Anétheniglgctal llsnleiet(305)42Rehdngder®Dmmad%Hlaied tcAhettlemgental Disorder

CYell en ye

e R e G

Slelébé}myddzri (mctmdmgrth@xmbimesd nsdderia My pen Hypkeesoownd Tyhen@®arasomnia
n otic Disorder, Phencyclidine-Induced Mod
%ﬁ@&egﬁ%ﬁ ncycl i di nel nduced Anxi ety Di sorder and

Phencycl i di ne-Rel ated Di sorder Not Ot herw se Specified

vu)%i?a?%g g es%)rsdefl %ﬁa | VeAnor%( \)oée:q (ﬁ%ﬂﬁﬂ?l@?ilné?ij]e%%@?%qa%ﬁjegtricting

Typﬁeezprmalegeéa(lﬁ@mum)g T@eda&uhmdﬁ Neéfwpsa (307,510 (inehding thetsubtypes

Puéﬁq%os@p%ga{%l on%y@weggggdeyg%b t? rl%&:f_g/lg% FA{&%I %frerIdieE Binge Eating
DisArdeirodnglt EatingiDismid enviédt GIROVI®) Spesifiddt(80&50)Hy pnot i ¢, or
Anxiolytic Intoxication Delirium Sedative, Hypnotic,

or Anxiolytic Wthdrawal Delirium Sedative-,
viitHtisot Bpesctruor Didorded intluding Petisticddisorge D@AR00), Asperger's Disorder,

Reirm c%rgeer Blhﬁ%'%g&"ijus“r e |véABf§ P(i%tangfeﬁ%@é%)te\/QIgpmental Disorder

sor Ive-,

Noitieokig¢ Spedifietliced Psychotl c D sorder, Sedative-,

Hypnotic-, or Anxiolytic-Ilnduced Mood Di sorder,

Sedati ve-, Hypnotic-, or Anxiolytic-lnduced Anxiety
iX) Bttemi'roddfbefBédaypevamvity—lg)isnmie'r (rGluding thexaubtypes attbmaneeeficit

I

/H)i%%%gw Ebiﬁgé ﬁgﬁéééﬁgl’ng? %'géé B\ﬁgo()ﬂ (';X;tpegﬁéﬁ @ Hm?H\/Peractlvﬂy Disorder
Prddpmirc&tntl;anattBntl\meel (§14.00), ReerttoaeDdlic8btydemractaty Disorder

Hy%rga glel é@?ﬁ/hé :(ﬁgl(gél%ﬁg %%;)eptld:> gf&[’t%%&%ﬂw@% %r%gr Not

sor ance
Otl{edoise w)aiclfle@tﬁi 4®)h etypérmetiin Risovaey; Ban@tlm]BehavR&Ir &ismdders such

as Eﬁﬁ&’tfcgﬁ){sz)r(géﬁg‘ﬁhﬁﬁlba é%g)k?ﬁ;e)scchrﬁ;h%rg o%%e W) gr%él) Adrolescent-
OnsgtaTry:pbeéi_’:lﬁ 82yeny Wispegifiel Qosatdd 2. @)c@pa&ﬁ@sblﬁﬁana@sorder
1S PAE T TS0 0B, ARG g i i

such as Tourette’s Disorder (307.23).

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),
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Rel ated Sl eep Di sorders (780.59), Crcadian Rhythm

Sl eep Disorder (307.45) and Dyssommia Not O herw se
wep@eitticed (307.47)); primary sl eep di sorders BULEPRS9/054495

Par asommi as (i ncluding N ghtmare Di sorder (307.47),

| e errqr. Dbsorder. (307, 4 | e | Ki | SQrder
OoR R bGP Roy DRRfe B PGP el 8%

Otted0ise HpetifieBlI®)Di sorders Rel ated to Anot her Ment al
Di sorder (including Insomia Related to Anot her Mental

Di sorder (307.42) and Hypersomi a Rel ated to Anot her
xi) Bexuch dydbusadiods sudh3as/Seédin) DesSited@iporiOesainrdhdirngudyoactive Sexual

Degﬁeglg{sglledrer | ggfll) g%%gk#lg\r\}ersfo;ﬁg%gwﬁgé @@%?gs)nye%gjsgar%sea?p

udi hg e sub
disblypey (fwhiirgy Agrpae SPaval oousabDispmer §02. M) med MEygpEectile Disorder

il A ALOBE AT B BB Al
Or@{sngeDEQtdemgilqu’z’u?r@ iang PTgrpt;t)Jre Babilatian (86276} ase)@0lha jisorder

. 1e el |

o84 ARRBCI P HTIBRE S8 GORE T DGR
OttiEmwisa GpBrified (92;7xrshrdzatiias ¢inbuging dxhibionisat (362 ), Seetishism
B0 L7, ;XA 9T S A RRBAESS, Sowa
SadsmdBd284), RetnsVestiDiFetsiden (3Mh3), ¥bymudisdi (SDAB2parat Parephilia Not

BB SPegE TR BN AL ANTRRL P 3 ShnePhieny
DisbHigp ér @litdren (3p26) sod Gendéi Identilyg Disgrdenén Addiesgeets or Adults
t1ention-Def Lci i : Conbi ned
(ST b Fe) DR NP S SR B0 iy
Di sorder Predomi nantly Inattentive Type (314.00),
Th%%rﬁn(g%r}%?;?e?ﬁe”%\h tr@@{ %Se:)%g{ g{éjltj%ri re%tﬁng;qﬁﬁammation, inflammatory
paiAt thenmatit & fritis iahd Bgpss.act i vity Di sorder Not O herw se
Specified (314.9)); Hyperkinetic Disorder; Disruptive

Behavi our Di sorders such as Conduct D sorder
In ¢grienarhibatimgntt the pstibbtyipe huctan| Giotedy Shisament) reclyde8 pro@ylaxis,
, 0 - e 1 ) and Unspecified
wh es}grtéqs(%@%&g&tt?fo peoéﬁlﬁ%gﬁ%%éé?égnt Di sorder (313.81)
and Di sruptive Behavi our Di sorder Not O herw se

eci fied. ' ' r Tour ' .
RS pHS DRI GindRlth L8R g orennercr
deganieed obd gpaletheRaf fomoise aParmsediedmeant. Di sor der (301 . 0),

Schi zoid Personality Disorder (301 .20), Schizotypal
Personal ity Disorder (301 ,22),
In one aspect, the present invention provides a compound of List A as hereinbefore

described or a salt thereof for use in treating a disease which is associated with a

reduction in function of a7 nicotinic acetyl choline receptor.

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

allosteric modulation of the a7 nicotinic acetyl choline receptor.

In one aspect, the present invention provides a compound of List A as hereinbefore
described or a salt thereof for use as a positive allosteric modulator of the a7 nicotinic
acetyl choline receptor.
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Antisocial Personality D sorder (301 .7), Borderline
Personality Disorder (301 ,83), Histrionic Personality

woe@ongmsro (301 .50), Narcissistic Personality BUHBPIEY/ 054495
(301 ,81), Avoidant Personality Disorder (301 .82),

In a%&endggé 1t5r ?r%gﬁél %FP\’/'ggﬁgégngéﬁ ({1 ?/f Lﬁt S deq,relpgﬁfi)re %scrlbed
or aRalt ﬂHeresxbfquseyl @esr(eatdmnt Nba p@dhehmduserd@pelmdneemht(dﬁl@ﬂent the
inv'a%?on ol %\)I Sex %(SL}/ A as el fgrsé q%% Itqhﬁg?f for

sord poact 1Ke exua SI re sor
usq BGRe Vré:)trrwmdo&:hlzabhmmer B @ve donlsomkirdent, maum/em()r) provides a

I cl
co &&gaqf%lﬁ?sor e(rjé %t%ggr #%Sglll% %%Jerg?# Tﬁe |§g$edtereatment of
anXi&Q 2r d@pressian. gasm c disorders (including Fenal e
Orgasm ¢ Disorder (302.73), Male Orgasm c Di sorder

(302.74) and Premature Ejacul ation (302.75)); sexual
Thqaaivantiztinsmscdmbvi(jémeIcumipngndjyfsl.pbﬁmeamh@re(nBefbremesceiheU or a salt

oG REN Tl AR L7, e

EXhI bitionism (302 4) Fet i shism (302.81), Frotteurism

Th% %8%’1@)%;&3%{2 )%glg gméggrf%éé_ %%eé(s rrg&@%fg)s Jjgs@ribed or a salt

theFetf fghuss n (r@(i@aﬁment‘d{)wzbelnmrmw&éasesm and Par aphilia
Not Ot herwi se Specified (302.9)); gender identity
di sorders (including Gender ldentity Disorder in
In @iuthentraepedt 302 irdentondprGadele thel usenff atcpmiposind didristiAnas hereinbefore

. . I ,
e g B EPRE P 8ok b Tty 3010 & rfbtEAL B L ENRR S ftgase
whichveeadsiooiategrvethed ssaluatiaf inlfunation oEal hiegtininadedyhtholinerreceptor.
i nflammatory pain, rheumatoid arthritis and sepsis. In
one enbodi nent, the patient is a human. The term
In drtotlesitagpentt,'the ﬁrwleuﬂtafsprpvid@shyiea)siesf awhepeundofslistsA as hereinbefore
des%%%&’?r[é?%l?th%%rof ‘nqﬁ rn?an% %ﬂ}re %ngﬂed rr%(e%} 1'or ugé'ﬁﬁ tr Oe%tlﬁgg
aspect, e presen Vent rOVI
diseasst wiiicta bereditsefirarh @beitiee al@starlpkmmﬁutartloa ostlnletcx?t menlewfacbtyﬂ choline
recﬁﬁt%r as a medi canent. I n one aspect, the present
vention provides a conmpound of List A as
her ei nbef ore described or a salt thereof for use in
ti :
i el SRR oGed heTRER PR ER M & s pgeinberore
desagibeghboa salt thewoé inetbp ectnufachee pf esmdtcamwem trrmoositive allosteric

mogm%}‘ér%jgﬁaé‘ a?%%ﬂrlﬁ?%c I éhioﬁrﬁe écg&oper ei nbefore

escCri ef eo use in treating a
di sease which benefits from positive

In another aspect, the invention provides the use of a compound of List A 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 List A as hereinbefore

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

schizophrenia.
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all osteric nodul ati on of the a7 nicotinic acetyl

choline receptor. In one aspect, the present invention
w@e@vilew3o a conpound of List A as herei nbef or ePCT/EP2009/054495

described or a salt thereof for use as a positive

IIost f. th a7n| otinic t.

o(t)ilier cgctgg‘ijnl{/ ﬁwfj%efheas comg)gun(ﬁ\glfg_n LA b3s hereinbefore
dewibed des salt therqod urrtde Manlufa‘s:turé\o’as n’r&elroarrreabtefoo vee in the treatment of
0L 2 salt thereof for use in the treatnent

an>g<$ty§> Sgpr% 'c disorder. In one embodi ment, the

i nvention provides a conpound of List A as

ej r e
In ?mothe[r%g%c? tﬁ ijnglgﬁ ?I‘g\élgér@lﬁ e olf%r&gmg)% nig{:}‘ IR %é Herﬁinbefore
desanibed br @ralpthevaod EStha neowfactumel ob# neidsbmanafor use in the treatment of
Y=1P described or a salt thereof for use in
COE{}]?[%’%"??T%& of anxi ety or depression. The invention
aI so provides a conpound of List A as hereinbefore
‘T’i?rr' ??t%m?nv%ﬁ! 5nn;%rg?dgsr&1e (e oll"l’i'i(%‘,oI owﬂoeoft &6}\ geeﬂereinbefore
co FRPETVE i mpai'r PRVeRt i on al 0 prov i'des
dembptd)anaisalf theresf inXhasnamefasiund ef @ medibasent foed or a salt
usé iﬂ‘?ﬁ@%atn]% tgfsﬁ%ﬁé’]mgpseditse %t ment of Al zheinmer's
her - aspec the invention provides the
use of a conpound of LI st A as herei nbefore descri bed
In %'oti‘iaﬁr%gé%ct tﬂg n‘%/gritidn pr%bi gg%gti%:ot& Fea%q a g[g%g% C\%H’%His
ease i's asSsocCl
asgogthtest withna remluk:timcmifmmtioﬁ oﬁd? nicotiic aceﬁylaad:ieiiryd recemtbn mdich
~ept.ar.. .l.n. t ect
cor{iﬁrﬁés%gsaghér%iétgrirg(g% J]ﬁurag‘??i eed tﬁ%ggﬁsﬁher é:|{ \gég rﬁ&?ri{ ogg%ompound
of l[dstst as berdinbefoae deetdribecﬂierzeeélt iherddfie manuf acture of a
medi canment for use in treating a di sease which
benefits frompositive allosteric nodul ati on of the a7
In eriecaspient, theguetentt invholian@ovideeaethodl of teatdia disasseeehich
Vi of
veredf oot SRR RS B LB 87 el AoqtRERRHRF pipp Lot
whichcomadses adnoifistering th 8 Aomat if oeed i_herepf)sm effemive amount of a
corﬁh&ﬁi%to“?rﬂis? Arg%dn%lri%ill)&greo es%irbeedagr gy ?t%%%bfc acetyl
ne rece anot ner aspeca(, €’i nvention
provi des the use of a conpound of List A as

In (grbge;aﬁﬁlp h%r ge%?% erti)t?o% a&rgv@ $ glrrietiic!?jef ?{Pi%ﬁ)ogitivgglgoster
modfilaﬁorpefytbh 017 ingcotinis apeitgrcholimie asimepibe mimﬂ'pmmprisesi administering to a
huthN SH%EQ@.vQ PG uﬂ?gf at goef‘m%sti%d%ff LRt R%%%Péir%e%re%e&ritﬁ%d%% a salt

ereln
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 List A 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 List A as hereinbefore described or a salt thereof.
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described or a salt thereof in the manufacture of a
medi canent for use in the treatnent of

wa@edwagph? eni a. | n anot her aspect, the inventi oPCT/EP2009/054495
provi des the use of a conpound of List A as

erelnb de
en%rP%O(ff‘mgnt th ﬁc'\Fen groﬁgﬁ? o?tkﬁse Irﬁgttlrﬁgear{x etgf)rn%(?ﬁressmn
whigh cammrlsaa/admmdepmgﬂxsa bomahiin aeest melreo&sm)eifdzqtlve hesount of a
| nvent| r of List A as
oo s B lsDeodra dSEusta.d A THIRRUEE 71 e
manuf acture of a medi canent for use in the treat nment
iLr | t
Thg nvér?tg)rﬁon prrg\kﬁ]géa rﬁ“?@édu@é ﬂg%ﬂ'% c%gnltlvg Fr)'rgo r]'me[] ‘Whl% comprlses
admmrsmrmigetb arhaintaso nee@memofansaﬁbd;tlvelmamt ofi ncarheound of Llst A as
. nt for use in the treatnent
he@%ﬁoﬁ%é&{@bg& O'aa gglg{h%% 'n anot her aspect, the
i nvention provi des a mat hod of treating a disease
[ SSOCI C | cLi 7.
Th%&/%rtqllorql aé&aérg%nd?& Cho%é}&;fo?g%%ﬁ{é Alﬁhe V\rﬂepsng g@aser \(Rlﬁlé)R o%prlses
adra@mterlrrgttelalhmmanon aebdifrereaf an reé‘ectlveraemc&mt ofamceﬁ;b@mtjlofdaist A as
herglﬂ%%‘r c?lb&?gpgggﬂh%;eolr' st A as hereinbefore
ESCH bed or-asa efeof. I n one aspect, the
present | nventi on pr ovides a nmethod of treating a
S . Il .
" GRsRER R ErRLBs DRISIALEs SAPRRIPELEE Bl BRbR I doses ranging
fromexbept @1 mg/\hl aﬂouttﬁﬁ@rmgeer dajrinsisgle or digided dasdsulirenfrom 1 to 4
] .
dof¥ 38 HaPL AR ETBEL WIER My gp PRI oo inhoies.
wegbhage antl bencﬂmcarscefnhe subjestitbeing tpated, dewebh aaﬁtd’gmihcﬂxinr route of
adm?str%ﬁ&# gﬁ &k a%St 'd?mé‘ﬁ%dt%%to'sé’& DmihiBer or{‘cec ”In an
acety I'ne rece whi chconpri YRR hics et i ng
embodiameotyihe dosagé feaetls vetham’mgu of@boat € b mukontd abibuu(lﬂ mélkg
e [ ri
oo ERPL B8idb & (R ERe Rlse® (TS b0sroB SerERlsin i rpgge of about
0.1usgkg o abc&aﬂD(B@ga(gimdghmMm pdrw der, which conprises
adm nistering to a human in need thereof an effective
anount of a conpound of List A as hereinbefore
Thejesmpdattreid otDLisaAsaaUﬁh&iﬁ@tedierecbfnna}rmsceh@edtamm corhiination with
s t .
othepﬁcﬁmz sucRaQYy}p\?\t}%\?aﬁd gt'gigrggldanft §£ych§)nt?%f s gd iStr?é)m ers,
antldep'eﬁssamts,mublytlhe,rchsugs fane)afa‘pgumldaé&daeﬁmts ahd aognitive enhancers

to §r8\'7588 H‘H&oved treatment of psychotic disorders.

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 List A or a salt thereof and at least one antipsychotic
agent, a mood stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal side
effects or a cognitive enhancer are within the scope of the current invention. In one
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of List A as hereinbefore described or a salt

thereof. I n one enbodi nent, the invention provides a
worgaohoaerefor treati ng anxiety or depression, WhPCITEP2009/054495

conpri ses adm' ni stering to a human in need thereof an

ff f.a co ] f List
emﬁ e| nL fao uenc VeeStCh fakg)gaﬁ:co%ﬁ)r’gl F\ OI’{ %seiesgf ed?.h reln a patlent IS
typicakhesttabltnsedatrsa)tfperapeiudeadmin@tahmdoﬁcorre drmeareiof g1e components for a
per?ooﬁ%rrlénﬁ alnn n eaeCFh %ggwmls(iratl?éjgp?rlmo\?eeré: %%ﬁﬁé q’é'e%gmtp&nds of
ListAwpesall ttefedfinsty b axknlheteeemaeéd;umtdeﬂ;tmrammrﬂc m'eatnnesrmtd
patielr'r\gsa l% are$8%|{nﬂﬁ§?“n?%raﬂ i §fe é}rl(\%)%slt %ﬁg 8§t ng%?&boqg nt a mood
staarﬂmrnars;aetrdep@s'santaarln amaolytia) areegifor betrapyfimidal eifl€ effectser a

coqajﬂR/léqa Bgéce? &J‘?Wpeogct%%{a% thleI ?\}en‘ﬁoﬁglsg%cﬁlo@g%eog(guncéwe tr}erapeutlc
adrhingsttrafforoof &t lesesk bné hleirpsmhdtrayagbm amnodlsﬁbﬂirsed anrantideygsssant,

an aﬁ)ﬂgl lncg f(frﬁ) o?%%gép szl'darf‘gldte ﬁ{élgtg%‘fa %89t|\@e %rncgrqual[ hts who

sing e or 0ses Pom“TIt'e" oses
ared‘ayelymglatjimml@tatlmaof eampnsdsvol Listne oeg salt theyeab.ccur

dependi ng upon the species, weight, age and condition

of the subject being treated, as well as the
Thepaombioaliar thew@ptes ocbtheddmnhibsIrrrayteilmbe:adreie'rsiere@simultaneously By

Sim@ﬁg@%@%@h}im&ﬁgg?@gg@ fg E[Heﬁtt fok %\&H&quﬁé lier Vi at{%l an
corbpdnamty drg ad&iragemd tﬁgmhergeitr@rhmﬂily fo) g Slp@B pﬁalynadentltwl
CO%#&S‘&E}%{RF%%&%& %%EH&I %Bpg n‘@ﬁlﬁlggolh d)okr)mgnljs nc\),\r/tee%lg e[pg
cordpgsitionk@r devipes, kdsh cdmprisitg dheem‘dhet benporsals, sdmhmteeﬁ
sinﬁ]ﬂ%n@éu’%@ gﬁc (%r%@?llt%n th%ﬁs?ﬁa%% fng(\]/ (?)ngos 'ﬁ%ﬂts for

i VES suc cal otics,
simuiiece@isabmbiredios maarttel mie\pd@slsalm brma:ﬁmkmcy{plads dr ugs
for extrapyrimdal side effects and cognitive
enhancers to provide inproved treatnment of psychotic
In @fustbedasrect thhefaentbe maenton proeidep s ewetiodd ofieatmerdf B @aychotic

disg’{&’?h Rf ?&uﬁ&% e%p%ﬁj Wa?@ﬁ&@éﬁﬁg?ﬂ{:&ﬁé&dn\ég|o¥ LISPX or a salt thereof

i've adm ni t'ermno
to apatidn poeivipngabenapée gicraaiministraioned ahleo$t dnleeanthpsmbOMQaent Ina

g b8l T gLy BEPRAAIS BUBLIBEEHL Rk GATRIRE ODRuBlootin

er a nmnistrati
thetrmanudactunerad atrveticgoeentt far adgmnu\sa therapetitgr admainistyation for the

h Il
tre&ﬁﬂzﬁ] @IH EY/ e}}ak{%terogsc‘ogﬂ N’] metlﬁtr}géér?\g?g er?&‘atlg%rﬂnﬂ‘ggﬁon of at
Ieaktrmwrarﬂ\lssswdmh@agetri_h e'IFmep_emntuon adthen pividas icompouwids adibest A or a salt
the?éclf f&rru%gtf&ee{aﬁunrcﬁ\% %%p’eﬂtic administration 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 compounds of List A 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

of a psychotic disorder in a patient receiving therapeutic administration of compounds of
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whi ch a patient receives separate but coterm nous or
over | appi ng therapeutic adm nistration of the

weoompoaemds of List A or a salt thereof and at PEHEP20091@54495
anti psychoti c agent a m)od stabiliser, an

[ for
LisER b 4355 P e oA Rte! vl ifflestRbe antpmyphe avontfor
adjantﬂlthmdwapeutlhedmoqdmtloﬁ farhiee teatment ofi mpsajnhotm:rrjlsdrmer in a patient
dj.uncti.yv he ration
roofRGIREPPREY B e Fob BT A B BT <o
on a therapeutl c admnistration of one or nore of the

t ri f 1 e
In g %%P& g lhoenmo ik ?Q/eo%sc o%nﬁlﬁgL&Ftré%}ﬁ]%n{é%fcnp%&%ﬁ%tlco isorder
by kimsitadeaus taersadautlctddenmsifatlma)of bempoimdsicf tist Adr asalt thereof in
cti.ye er, t t Q e

corﬁgllngpo \}th atd dst %H? %l’tpsgw&?; g?nﬁ Thg n@%hﬂéon%ﬁh%}‘gog%\ﬁ%asl t@e use
of aag@nblnaiwnrM@dmbal’nﬂsl ofdést A @ra salttthefepframi%tﬂﬂast ame antipsychotic
ag@anH {f)leynﬁan(ﬁ’fac% % olf'g rr§ orcba tnq ﬂo‘?%rnl\dnag%%s tbgl%pgut cd mc’lnlg{ratlon in

cogni t1ve ennhancer e scope e rnvention
theareatmemtcdf aqbescrtdhe dadfdmcﬂ'ha' mvemtmnapemﬂn provides the use of

corﬁg&]&%s%tf It{ﬂera ?Fﬂhe%gnu?a] ur880¥8h1%dlc n‘?‘efh‘?% a

sta ser an ant depressan anansi 6l
smtﬂxﬂagedusrthmpetﬂmadmmstadtlos |wiib aéie‘astd;rse arrtlpayamgn agenlen the

o fALEEL o BB B A AL EFRAHL DR PHET ALK Tt o
a selbb tHerewforase tfitresiraplitaasons thehapeuhiv edringstratiory wigh stlebst one

an TS G HRAERN S oy e AP P8 aion e
proviaes vheduss of @b lgasinaet aﬁtlaswhaﬁMiagérﬁirehhednarmIWUTe jof a medicament

for%ln]itnt% ({)J% thlejr(?alpg@[cnao‘?ﬁmlgtrgﬂoﬂ% f (po 0[5 ”ﬁfj?kﬁ‘ ngtaA Qr %salhthereof in

I'on~0 evice Co contaihing
thedmutroamrufa,psmhoas desepmrat e corrp05| tions or deV| ces,
each conprising one of the conponents, adm ni stered
si mul t aneously. Such conbi nati ons of the separate
In a fudther akpelct, tenpeentiot prdvidessa kiubftpmrﬁscbmmsedmrﬁimmatmantrIﬁya

psx&ﬁ%) <{1c9 ¥(5rggrdcdn§b { E@r eﬁ’r}smo% fctﬂntco c%m on d@s of List Aora

er aspect el nve
salthbeteotland orne;r enomerftrtiodr dspgsy oiros leecrdccmp@mg doyntlpsychotlc agent

for BB b R PR "L ent receiving

t herapeutic adm nistration of at |east one

In %ttﬁé?%é&qtthg [ gﬁtn&r} %ro{)idgs g ettﬁoet‘urofeﬁa% éntfotf E%S¥CthIC dlsorder by

i nventTon provi use o oun
adjgadtive terapaftic iadmirigratan of acbmpeuraf ofdherpisesirmaventiboto a patlent

rec?m gr{ﬁéﬂakgguttc%%rnﬁr? gﬁ’%t ?\ o?gg]a@f \ﬁetdﬁgled%ﬂt ge%(ité&ﬁ?m the group
consgstieg i ragno<bﬂastapb$etr1 an adiviepiessardt aroanxuﬂyta:t aldeasfior exteapyrimidal
Sidgr&%&ggg@gt ﬁ\gﬁe&k‘ Qre i nvention further provides

compounds salt

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
antidepressant, an anxiolytic, a drug for extrapyrimidal side effects and a cognitive
enhancer.
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thereof for use for adjunctive therapeutic

admnistration for the treatnent of a psychotic
wale@one®ro in a patient receiving therapeuti c PCT/EP2009/054495

adm ni stration of at |east one antipsychotic agent. In
Th? |nv§ I%E%{Isoa[?r% |8%%§/hgeﬂu%fa: Cvg;%itnégaef oto tWe% (ﬁss&%t |E‘\?<%/n289 i gdjunctive
thetzmeauaq:)ednumstration for #ter tedatroantodf aatsytt&ﬂlstdlsxordf,r in a patient receiving
the‘?lnt Iuﬁc?é?mmistr t| ?tn 5 '8§nrg;5éd'?nqlff)£?{:e Ifr\é)lmnﬁ‘le $ a(ponlé ﬁg of: a
mobbestatadr&er Bn aatldlepreds;ent as pexivlytit, Ifasdruglfmruxtrapyrmd)ahsdjeseﬁects

h 0 t Jeast one antipsychotic agent in the

a”‘%%?%a?@@ euérr'(er%ot;é}ra medi canment for adjunctive therapeutic

adm nistration for the treatnent of a psychotic
Thg|n§/8r§t fuhﬁerg)rg\ﬁéésetﬂé usg 81% X&rﬂﬁo&r}%ed'ﬁtpeegrtes&nt invention for use for
adjum@wecbtﬁera’ﬂ)mjtlcradmntlstca’moh tfmrttlhetreanrwmt dfespchoteatisorderan a patient

h ] ]

oo B bl o PR bGP LERER i the group
corgsistiog @& ra mnodastpialtlseeMn arﬁmiepwsagmttdirearaqjxﬂyttci, 8 drug for extrapyrimidal
t nds of List A or a salt

S'd?%gl?ge{gof%%? '\96 ?@%Eg(g}sjpect the invention pr ovi des a

nmet hod of treat ment of a psychotic disorder
In #Jﬁﬁlep %ﬂ%gyﬁte |H\%rﬁ§ﬁ#ﬂhdev?dg%?amngth% nﬁfréaﬂfheﬂ of 4 ;E@%H&Q: disorder
by bhdjasttive tieerapelitiosotrostratioagéan actiMeengragient sedm:tédjfrdzm ¢hre group

rFQVi - i n.o 0 i e
ol b S ahOS HEbuGr S GRERb AR e TR SR B exldbbrimical
sidagéedts and Btoegniﬁvmérmanuerdo@fpalemadcemnglttterzﬂm‘ﬂutlc administration of a
| t aneo . utic adm nistration in the

corfié;é%ﬁd Oémte %%S%HE@%@E&. c disorder. The invention

further provides the use of conpounds of List A or a

r [

in &tidiet 5756 e Ao BB SRAIOS e e BrarfheBRE ARG pBhiep rom
thecmeu;amnsmyg bbi mom:gsiabilisien, drnantideprassattanodnx@lytic, a drug for

extgamggoﬁe%é’ld%:gﬁ%’tg?E%agpsgti\&;%{ﬁal{@%riéﬁet r?gr[nufggtg% (9’% medicament
for sdjwttiverieerape dticerdapastratondontheatredinant oha pstchotit dlls@‘delt in a

e T

use of at |east one antipsychotic agent in the

Th{%@g?‘ttﬂﬁteﬁgo pr%(ndgs {F%qls%%%n cﬁ\PeLingljg geggcq%(ffrgm Qe %r P

rapeu adiThi StTatt on W
corsistiaf tof tehreo@bstabitisdr han amt@apmaantoén anmxﬂ)ﬁtchatdrug for extrapyrimidal

S RREESE o Do Do AP RSl S AL PRI e
tregtimsot ofer psyshyptid disarderan fipadientdessigrg frerapecbopdimistrgtion of a

corﬁ&gmw%%]%e &fesé'rtt?rtveﬁti&{ a

In a further aspect, the invention provides a method of treatment of a psychotic disorder
by simultaneous therapeutic administration of a compound of the present invention in
combination with an active ingredient selected from the group consisting of: a mood
stabiliser, an antidepressant, an anxiolytic, a drug for extrapyrimidal side effects and a

cognitive enhancer.
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salt thereof and one or nore further dosage forns each
conprising a antipsychotic agent for simnultaneous
w0 b@wapmee i ¢ admi ni stration. I n another aspectPCT/RR2009/054495
i nvention provides a nethod of treatnment of a
S oti.c di sorder junctive_therapeut i
T TR i RO R s BBt GO BF R e okt mgsent
invédion grdtaneadiive exgeddien gelebted dpeuthe gragndansistingodf e manfd
n_active.jngredi.en lected fromthe ar :
stoffs @t FigoBsSah b Ao i Rt Pk B pgg sttpgts ano o
cogitivarenhehgdriirctheanahufistdre rof e xediqayndntial almgiadeowef thempsutic
.cognj ti e C . her aspect, the
ad'ﬁﬁ\ﬂsé%yc?rb%qb% I(t)rélgtaqeey?ﬂaes{yggwocf(ﬂg&gér:‘rpound of the
present invention in the manufacture of a nedi canment
[ ' ive ther i inistratio r.t
g e ol ABERE o BBTHER A O GyicEpg oF o prosent
invertoai andreg ddtiee sygeadient seldnted ifotr theigooupodonaistigg dft @enood
' ed] I ed f h r i.sting ,of .
stapf1881°8) BB ePRSFSCth AP BUEHE SRR oBletrefgand a
coghitivg enbanex forsgppuliamedad therapeutd dduinstratich ia toogeattnentof a
Jhe invention also provides the use of a
ps}%ﬁﬁ%@%%&dg the present invention in adjunctive
therapeutic adm nistration for the treatment of a
[ | cei .
ThERYERR FnforaRbis hE ue PO b LT e QELATLARAL tne
mahhiacigredia nedsasentfgr simultanaooe thesphitic iagministeation with an active

. ] r X| Vi . .
oo S PR AR B BN R rtlludilsgn, am ansengpssant on
anxXidlgtid, e\deud foo extrapytimgtal pideeifdes ahthe cogeitiod erhanoemio dimdtreatment

f . Pl i nvention for use for adjunctive
Of?oﬂs rcggtéﬁé'?érg(g{ﬂm nistration for the treatnent of a

psy_ch_oti C di sorder in a pati ent re_cei Vi ng therapeutic
Th?&%rﬁ‘t’io%tf[lﬁttlérﬁ)%\}?%eﬁHe %gé by 5 c&ﬂ&ﬁ?j' cﬁ%e ér%lsgr%tirg%nti(gnomr
e group consisting of 7 "a nood stabilisSer, an
simaftbnetestiesspaltic admirisixatiohytithan actide ingrddiant selected from the group
: ARy a_cognit.ivVv i
coREBBYATAPLoBA. S50 Roa0h S SPUGLS A EPRRlpovmica
sidekffecte ahdrarcbgofiveaeneycerot ithee teamediest axpysyaltijticriitorades.
therapeutic adm nistration of an active ingredient
selected fromthe group consisting of: a nood
The trabintidnsertheramoadesi alepneasdnd thespresentirfeytiorcior aseliong
siJuﬂéng%%rtﬁ‘?rgﬁédﬁcda@nir’ﬁ%tﬁa‘?ioﬁfv&it%patnsacﬂggin§reco‘? 'sEI'eXt%d from the group
enhancer to & patient recelving thérdapeutic
corgsifting iof tarrabv ddbsiabifisest, @oagvlepcsedntt dreamidgieEns drugsienextapyrimidal

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 extrapyrimidal
side effects and a cognitive enhancer in the manufacture of a medicament for
simultaneous therapeutic administration with a compound of the present invention 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 extrapyrimidal
19



10

15

20

25

30

35

In a further aspect, the invention provides the use of
an active ingredient selected fromthe group

w@oomeilgterng of : a nood stabiliser, an anti depr BEFEP1009/054495
an anxiolytic, a drug for extrapyrinmdal side effects

s@%&&aggﬁeg # c]tplgﬁllf"v t}%g??rv f8r ¥ W&ngnegﬁg%earéé%tlﬁ g ikt tratlﬁn with a
corhpourtdhet the masesrﬁnnveoﬁoralnpbqtrhmtneot dfi s psydbotid d]scadqerat i ent

recei ving therapeutic adm nistration of a conpound of

the present invention. The invention al so provides the
In aiethof asmac’amd ireentiog pewidesta ldedfeuattadorf userim tHedraptroant of a

n 0 r antide

o0 P o RGO F AR PR sl ERBiEER Lk grosent
mvamtubnaarmlagml drimage e’arrthmn desagedorned¢achcbmpesinh @nagotive ingredient
sel%&ggj |f]ra thghro%% coﬁglsﬁr{b rfte%: %%VH%PabH%gr %n%%{&%or&s%nt an anxiolytic,
a dadnfion eﬁtawtmnmal sifle affecdisrpod B@ngﬂltl\td‘l@’l haneesre‘mt simoliangousn.

l ect, the invention provides a nethod
the(r)%etﬁpée%@%%{trao&?a psychotl c di sorder by sinultaneous

t herapeutic administration of a conmpound of the

. o .

Ex?rhél?}g gf eérm%\égé&og(g?redgsfﬁ?agm HE s%ﬂtl\m tthla ?ste?n?ﬁ\/grﬁ%on include, but
aremmd timged kn: sodiem, channe tackensy msced%T/cﬂ:paame r@bgmtocantagomsts

mi8 phtveSHEAARYEL BdRlacih R, SHTESHSBRER EOMN SbiE7
modolamrslgjycme tca‘nsac_)rtbaIr@Jy)'UhnhhthrﬁortshEZ paé@éagomsh/@@rﬁtntmgesww
a”%@%@%w'ﬁgkgg&gdt%@éﬁg ltag%ltgﬁgistfsrs%ml %Q%s%‘ gém and taln?tant an

I'Sér, “an" an
atypicaleantipsychoiic foraexdmtp@ ¢larapéet plapyaging, dlabersiode cafettlep;ms

arlar%% a%@%?'d%)né/gn&g irdel tghti{ljéghg%ﬂg% as(fj HSE h3 og?rld .+ pimozide,

§F AUl dne8us rapeatic adni ni 1o
and dropheddl rr&@hnmmzlrtefs sycpsaﬁmlhtmrn)rorermertﬂandaz'ﬁhm mesoridazine,

trlflhgﬁle‘?g£|58 ﬁ)&r&}e% ne pfrugsenez?net E?TIL{%]Q” é){me p?oc'f%r?&%i R(g a%f

nvent1 on and
acetn@wdmeatthw&brﬁbem sudnag thethgreme@ndahiirgothivggnef :  a

iR AL S 00 ARE SRR BSA . AL AU EL o

a cogni
méavtmamoemes‘ anB$O‘HﬂIBZ(ﬂY‘|€HMﬂaZIﬂT®‘ tr[aemfemlcladaianmdnglae i on

dlb%r[n]zotxgge rqeesats%és I8I<a epgi}@gf%ﬁo%lo%l §0§L% sn:m%dorae a{lplprazole

a%ed
and H«mv‘atlwethereloﬁthehlna\@rantupsychetmmtlyﬂyacture of a
medi canent for sinultaneous therapeutic adm nistration
Wi th an active ingredient selected fromthe group
Exaroplss st irangnafmes andwsopplersadi delestad, ardipsyohbticdppge §shntay be

suifBle 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
RISPERDAL™, from Janssen); quetiapine fumarate (available under the tradename
SEROQUEL™, from AstraZeneca); sertindole (available under the tradename
SERLECT™); amisulpride (available under the tradename SOLION™, from Sanofi-
Synthelabo); haloperidol (available under the tradename HALDOL™, from Ortho-McNeil);
haloperidol decanoate (available under the tradename HALDOL decanoate™; haloperidol
lactate (available under the tradenames HALDOL™ and INTENSOL™); chlorpromazine
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anxiolytic, a drug for extrapyrimdal side effects and

a cognitive enhancer in the treatnent of a psychotic
wale@onemre The invention further provides the PCPEPI00#054495

conpound of the present invention for si mul t aneous

th eut i.c | St T{,, [ redi )
(avpBHIE DR e BB, TR RZIN o1 vt Bkl BRRLHRM 81
flupﬂeabmhe $aailalden uad&ntmpamm PR@hI)@MW ﬁbytApntheEodrngley

solihgn el B W Bpn BhAERECLREL P alin a0 i aeroane,
deqammetet(amlablerlmkier thprtmeniame ﬁ’R&LrIDpId)Lde:aoéateWB. flupbseartine
ord SR RDa e il SROERS DR PRB M Eorne
(avhiteblegynodep thoinsdesbimed® ROLIXEN Tydtiogtane| (aednbleamnder the tradename
NAWEgg,S fr?%ﬂsﬂ‘l}%r)sﬁgﬁrﬂ&%}e%}%%c%Iorlée %\%ﬂaglg y \r}%er eth% tr’ﬁ((j:eenrame
NAVANE®); trifleaperanne ¢f0-B-(@syethylt 1- plpelnazmyk)keropyl]?he
(trlfIJ?)V(?rﬁ%tlhglﬂqheHrfr%% neoJlf%rgc f rléjegar\}éﬂgblggjﬂggrstﬁgﬁrage me,
STEbAZiI N afrém SenithKéme Bedknotep pemdaanﬂzlnea(ravalmbieomrﬁer me teadename
f t el 4Gai
TRH_%Lll-'g)nl\ggg frc?rﬁ %Cﬁg%ﬁ%% ?d §§1<—%nl‘jélrzg1%o a%fr%t@ﬁ%gﬁq%?rg&l(}el (\éSallabIe
undarihe traderaos ETARPN JiRIICARANT'Y] ﬂatqudazmm(amiaﬂdbleaunder the
waGARRE A SR MEOALATLT, (35800
motimdonedq evaibiblanindet the dradegamee MEBAN ), &omethdo); cmmlmhene

hyo%&l'(% o%o(g% %B{e%dg theQr %?R%néﬁvﬂ?élgg ﬁgr oxg&ne (available under the
tradasdamml;@)(lm%l fdsm Wa‘tsxm)slomlmeah)dn@rhlctrldeéa‘mﬂhuacueder the

tra(gé)nramse r%klﬁ?l\%ﬁ“)s aﬁg?oxg gtsljgcn?aq #Waﬁ&{l%hn? rgdﬁ ame

nmpoun resen |nvent|o
LOXITMW¢tHwthdwmedmnpetldpl &Glanirmbre™ ) gepatrie (Ttabv@n“") or melperone

(EL{n%}e’og['ﬂtT“"'o a}gg)é)wsedaes a kit-of-parts for use in the

a psychotic disorder conprising a first
dosage form conprising a conpound of the present

Otﬂerll\éﬁﬁgtjlé) Qntﬁp@ﬂch%ﬂ? dﬂfé;sm%ll?def ?%lﬁqu\%ﬂg %&E‘tpﬁ ?rgglename
conprising ‘an active 1 ngredi ecte
SPgRﬁ\lEa“‘"O,dﬁﬂujreltdrrmgirmf(availatrboxdldet thbitladseame ¥ESPRIN™),
1,0k | f .
on G505 A P D Bt PO, oo upiad
undesthesiraddnaaed RS St M@W&gm@tomeawanasaltMG wnler hestrgrlegsme

TINSARE PN R b€ [Tl Bhadt i, Bustald boMPAife )
meﬁwlruepreha@ (ehilddile okdarshe mmmmawmﬁw mwlpmieeipe ¢available

@RI S hR e @Eﬁ)ﬁ%ﬁloh&%ﬁnﬂ"&%&% 2 filfpenthixg.

ant agoni st's; ni COtInIC a

The antipsychotic drugs listed above by Tradename may also be available from other

suppliers under a different Tradename.
In one further aspect of the invention, suitable antipsychotic agents include olanzapine,

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

osanetant.
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nodul ators; glycine transporter GyTl inhibitors; D2
partial agoni st/ D3 antanogi st/ H3 antagoni sts; AMPA

wo@alizteey s; NK3 ant agoni sts such as osanet ant PETEP2009/054495
tal netant; an atypical antipsychotic, for exanple

vty 3EBRaEG e DNER Be N ' BB et LpHEbb RRRvon inciuce
lithtoirt, ysodipinemea;te/valpuﬁc adﬁdaxlatpmﬁ, dabampreyiize, d@not_eigide,
B SRR A o P o peract pe
per phenazi ne, fluphenazine, thiflupromazine,
RIS ORDAE G R NN A6 BT A SRR BEOBN e
serbtdne_rm’deg[zﬂnﬂs's,m%:ﬂ raeta;godiis@se@zm@iimilaimm‘s@&l dual_ an_tagonists;
do;ga%%é/%?éﬁ?e%'aﬁﬁé/ edrb%%fhztﬁéﬂ'r ke Rtibort] ﬁ@%%kﬂagbm&ﬁ?ﬁm and
enzi'sothiazol yf- plperazi ned G a2ine Such 4
NKR ajuel aritggamésts; NKdB3 B kdiat pntagsnists UNK2 astagoniafsi sexptonin agonists
j [ [ : i i | e: .
B A LR e L
(suElx asplt@spram, escdEpaane dluaretireufiploxemmeo ffermexadioe giddalpine,

2 DR A AL T oIS s PRt Bn P AR i e oo
(sutClawaiverlblaginan@eoxdtine, duladdnaraed GlIGEARILh]; Noradrénaime reuptake

T T T

clomiprapinas indpraeifeavaEpratihe, nontdetylindand triad@aenires ), monoamine

o OB o A enfRoros. RIGIHIAE AhRUBehE Bh, oi e

trafiyleypratiee ), &AaB laatsigeniatsdencht dreexamgke oademn s SERCEGrahispiron); and

fro ) i.ndal vail apl e r.th
oS OSEREE o AP BB ARG fpzocon
and rezadoadename SOLION(tm, from Sanofi- Synthel abo);

hal operi dol (avail abl e under the tradenane HALDOL(tn),

fromOtho-MNeil); hal operidol decanoate (avail abl e
Anxiolgittrs witieh tagdhenaae inrHAE Didrapleafadhe atesgbinipyentiah opededdlb

oo LR B H Blad PRHG0F RIS ARAE LAY @l

tradenanme THORAZI NE(tm), from Sm thKline Beecham

oy S B 0D OB W g

invamtnAneudecznticPblanengice(sticicas bétatropiee ship&idsadpemayclidine and

A f [ i r.t
AR GRRS AR REERAR s &Y Pob ATk SRS ark e O8 Rucn =
am@atadineabl e under the tradenane PROLI XIN(tnm));

fl uphenazi ne hydrochl ori de (avail abl e under the
tradename PROLI XIN(tm); thiothixene (avail abl e under
Coghitive ersd@nenssvhich may be used in the therapy of the present invention include

example cholinesterase inhibitors (such as tacrine, donepezil, rivastigmine and
galantamine), H3 antagonists and muscarinic M1 agonists (such as cevimeline).

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

risperidone, quetiapine, aripirazole, ziprasidone or amisulpride.

In one embodiment, the active ingredient for use in combination with a compound of the
present invention is a typical antipsychotic, for example chlorpromazine, thioridazine,
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NAVANE(tm);, from Pfizer); thiothixene hydrochloride
(avai |l abl e under the tradenane NAVANE(tn));

wWao poobl1iemsper azi ne PCT/EP2009/054495
(10- [3 (4- mat hyI 1- pi perazi nyl ) propyl ] - 2-

el TR Rt Badufd, mSste USERE, e Foming, ot
haISmrtdoKItmlﬂWme:dzrmnplnpﬂrq@hdmzndt& ¢héorpiiottekene, onotredonk loe
onélpr)iﬁgenane TRI LAFON(tm); from Schering); perphenazine

amtriptyline hydrochloride (avail able under the
tradename ETRAFON TRI LAFON(tm); thioridazi ne

e&%\(r%r n%o‘a er}ﬁj%e taaﬁ/.? ﬁggu?.@t{}gr ll}/s%hihARl lb?fﬂg Y\Jtﬁ %n(?ompound of

t|s oxane
therppésamdl cment(cmvnaalmdnid&stammber, fbrfm(atrrrpm;lhihane sMBAI\I(aim@oate/valproic

am{i/ﬁ%lpr o é%%r%%%i%?aﬁ%ﬁﬂéiﬁg% lﬁgﬁtkn( ﬂ)v‘?rl }n%F é%x&qggeplne or
tiagdb@net r adenane LOXI TANE(tm); from Wat son) | oxapi ne
hydrochl ori de (avail abl e under the tradenane

LOXI TANE(tm)); and | oxapi ne succinate (avail abl e under
In drtugher eathedamant, LHIOXbJAMNE(gredlipot f§uu$ehiercnmbinatibtewﬂblaiOOMpound of

theg%ér]egﬁ? k]qglf\foﬁ?;‘} )ah aRﬁ”‘%Zﬁ’é al( ?—O?Iéker Suy% |nné%|oRE{ {%ﬂgh as

raugvotsicipsy pdtarnbioe dr ug&oqlcrmzhmldle) [@rsenatznin eet(mm ihiibite (sundhears

mtad%b?artn Q%ﬁg%ggggpﬁaé}ﬁ% J)oﬁ%rh@ \}E%lé%}tﬁlr%aﬁid?%me zimeldine,
parokétinepir seHiakieeea (awleser @bhie/ noredieenaine rauptake raieitor (such as

I .
v P00 RS P JGERERS FPhlBTAEA SHEIBins g oot
(suamde reddxetina) calzicgetie antidEphegsan)s) (sugr acarhimigginazclomipramine,
. RIS s RS0 PRI R s
(sublA\BIS isorabopazidd, imanciabemidey ahérditiee anidaTyldyhentingdenather (such as

oAb B, 95 BRA 0 A Vet

al so be aval | abl e fromother suppliers under a

éjr{oftﬁeq‘ d-HeZ?'ﬁj e[ﬂ%??tive |Hg|;r85] gnlLfB t!beuk c%ﬁ‘{%ﬁw%ﬁloﬁ) Pwtﬁ Ia compound of

ntlon su I'C age
the@rasezﬁmvaetjonrls spenxidghe forq&xetnp@a henzodiazppipe audi @ alprazolam
or @9&8@%@ dol, clozapine, ziprasidone, tal netant and
GS4RBT Ant . Mbod stabi |l i sers whi ch may be used in the
therapy of the present invention include Iithium

Foﬁ?%mee\fﬁ! e, Qr?et f&nﬁ@uﬂﬁgbﬁhg%%ﬂ{ M@%rﬁ{oﬂ%it‘e usuallngfjministered as
anaze a rrgrne, "gabapentin, topira e,

a smndammpacmjtlaaid:otﬁpagia'm.n'éhe present invention therefore provides in a
further aspect a pharmaceutical composition comprising a compound of List A 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.
The compounds of the invention may be administered by any convenient method, for

example by oral, parenteral (e.g. intravenous), buccal, sublingual, nasal, rectal or

transdermal administration and the pharmaceutical compositions adapted accordingly.
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Ant i depressant drugs which may be used in the therapy
of the present invention include serotonin

wa@nioagemirst s, CRF-1 ant agoni sts, Cox-2 inhi bi t p€T/BBRI/054495
dual antagoni sts; dopam ne/ nor adrenal i ne/ serotonin

TGP R B0 O e A SR ! Rt o

liquads @ropoiid S tfar; examipiEt syniips, algs:pensmss ()lS@JOhIlSIaBS rtableis| sapsnkes and
Iozgr%)h' nbi ne and met ocl oprani de); serotonin reuptake
°bi tors (such as cital opram escital opram
fI uoxetine, fluvoxam ne, fenoxetine, indal pine,
Zj . ' et
A TS0 B RS 6 BB LR hBei o1 ¥4Rom et hgypogpound o
salvierd aafitaklietiguidrcab@x() fon exardplb@metquemsmm\/anﬁ bundcaspwata, ;ethanol
re Q
or @g{)&% t&rﬁgenl)w&n ?éue%ﬂg lélveﬁth%u geprdg el l1Jen|%(ggﬁacohor an oil. The
formotation maylaisme;ont:ahroaspsrmmﬁmg,agenh pregeivative, fraypruping lor nelpuring
(anrt riptyline and trim pram ne); nonoam ne oxi dase
9% hi bitors (such as isocarboxazi de, nocl obem de,
phenel zi ne and tranyl cypronine); 5HT3 antagonists
” nsetr n rapi.s
A cg)frﬁéglg&f metﬁg f%ntg@ef‘(gaﬁl ek pr% gr u%mg a%g égﬁgble ﬁﬁéjrmaceutlcal
cameds)Feutineg)y wseldtfalzrapparm,g qoid a}m\utaamenan Exannales@{mm;h carriers
: Xi b t of the
nofJRE rahbhihttiraR. PR Rel S oo R UBRY
ant agoni sts and benzodi azepi nes such as aI pr azol am and

A coﬂ{p%élﬁgr‘?m ta?‘f& t(ﬁ O({aﬁgﬁﬁg 3R %F%?%P%%d ﬁé rggf{o%ft Lg 8E§ap\é’nlaﬁ5}1

prqcad:lllrasid:cmekamhlel pefiletsgtrcm@u(lsglm aaxlvebmlgz&dlenblcale be prepared using

sta% Gl ﬂee',]s ol {ﬁ%ﬁ?llé(ﬂm{be ﬁlgr(érgtgﬁ]ahiﬁZ:;éé%ﬂ%g%ltgﬁ%%ly, a dispersion or

FEES ARt hes ~( SUt
susjnepsmn oan e ceep@eaat&slr@aranmxitabldimebmac@ugml tawier(s), for example

aqlger%gjgggﬁ rssce\zlm %I d'?ﬂ%at%? oP%‘I:"s aﬂﬂh%%%g%%% ors tuggenslﬂ)% then filled

i Aven K ACh QU8 eXa er ase
into akofbpeletiscdmuteh as tacri ne, donepe2| [, rivastigm ne
and gal antam ne), H3 antagoni sts and nmuscarinic M
agoni sts (such as cevineline). In one enbodi nent, the
Tyrical ipaeeniterglradiperitioficonsse of a1 salotidn oraguispensiart ¢f tike compound or

salﬁﬂ@s‘%gﬂgﬁggeéﬁ PJe?%EE%F%Yaﬁpgzcg%?t#élé oﬁnfo%%a%pngolyethylene

| 'anza
egcoIsmréywrddmyyrol@uee ileqthime araghis il oa zedame QII p«%lmnaiwae e solution

o) U e AR TRl 35S M o
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-agueous solvent
and are usually presented in single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill for use with an atomising device.
Alternatively the sealed container may be a unitary dispensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted with a metering valve which is intended
for disposal once the contents of the container have been exhausted. Where the dosage
form comprises an aerosol dispenser, it will contain a propellant which can be a
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present invention is a typical antipsychotic, for
exanpl e chl or pronazi ne, thioridazine, nesori dazi ne,

wo baphemazi ne, per phenazi ne, prochl or perazi ne, PCT/EP2009/054495
trifluoperazine, thiothixine, haloperidol,

thiflu omazin erldo
ool ST 78 ComB RGO AL oo PRZRlS Perelen ssbné
fluerotidatiohgdrbcarbére Thetaewsol dagagdifants dao ralagsteke the form of a pump-
ato%ﬁggglnatlon with a conpound of the present invention
I'sTa nood stabiliser, for exanple lithium sodium

val proat e/ val proi ¢ aci d/ di val proex, carbanazepi ne,

I Tiair a e
Copﬁggg%%eﬁgwﬁggﬁoﬁge EH%I gﬁél a%miﬁ ?ti‘ﬁat%)ﬁqggl@o%ztggle% Io%enges
andl p@stidslels's aviterdio theusative mgmtnﬁa]brmmiamnmmaa carigyaawchl asfsugar and

he n n anti depressant, for
acama tr% Sganﬂéergglgﬂﬁ ﬁ"@a'éfm E} (such as r auwol sci ne,
yohlnblne or netocl opram de); a serotonin reuptake
Coh%lajs E&)ris%r r(e%ﬁf dr%l%ls(frja{ grL R &Me qgr%\t!%( |r§ Fr‘n”]of supposﬂones
uoxe avoxanine, “fefoxet a
corgaimphci coayenmznekeippostony basersuchlas rme¢oa lauttdatu aI

ser ot oni n/ nor adrenal i ne reuptake inhibitor (such as

venl af axi ne, reboxetine, dul oxetine or mlnacipran); a
Compositiorensalitable fordtqnlsdkrmail atminigtratien (nslwdl oadments, gels and patches.

Th 8&%8&.['%&%%8% n(f’r,yoC 'e?orﬂpédcﬂea%r et%ﬁ%[‘ gpélﬁé‘BP%\rﬁ?oule
nortri ptyl i ne or tr| m pr am ne) a rmnoam ne oxi dase

Th(%) g&e}hgﬁﬁ’ n n(1§ B%Hnauc‘m dso‘%‘é%%%?cfmi_a%gar tag@ﬁlé:?B% gﬁarggoule. Each

cyprom ne);
dodagpnmﬂif@'mralaadlnnmpiratm mayactaitaan,i foreexam pden S@m h o 500 mg (and for

parrgﬁ{?gajza%m r{f&ra{tlﬁﬁfcg ?%gnr%r 8xar‘é;gl i pel)to Sb%gﬁrb?ta%%mpound of the

formolaitﬂ)mmtalsah ttvarsdsfﬁlob\tﬁmbamthedrfeetdaee pn e_gesel?andmwmtheomnlt dose
for ofal %Hmﬁ“n%#%?g%( E{)rﬁ’reugf% grrogm %tf:ﬁa %4%&?%%0@%%?% lﬁ'nsft dose

cordmrrpﬁumd‘S)Odb 4Obengpresent i nventi on are usually
adm ni stered as a standard pharnaceutical conposition.
The present invention therefore provides in a further
In (ﬁdpretotobtairphra’rsiQOutdf edjunctyaosiitistoatioo othip cosipngjtiens of each of the

corﬁﬁé&%@ﬁ%g h&'cgrtnbﬁaﬁlgn Qﬁﬁg' Frg(é&%’n?s ge]% km&e% tr?e f%ﬂjn of a unit

phar maceut| ¢a Fecarer
dosexci pi ent . The phar maceut i cal conp05|t|on can be for
use in the treatnent of any of the conditions
descri bed herein. The conpounds of the invention nay

Subpeortigneomiupded by any conveni ent net hod, for

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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exanpl e by oral, parenteral (e.g. intravenous),
buccal , sublingual, nasal, rectal or transdernal
wa@eaownesrey ati on and the pharnmaceuti cal conposi PECTDRB2009/054495
adapt ed accordi ngly. The conpounds of the invention
which are active when .given .orall a e | at
cofiBofifriu et B8 ol sl B}t AGDIME B .02
chamicamahsn@ssiwara bhdibsced@panisty DaneloprogrigesTordnlo, Qotadio,
t will generally consist of a suspension or
M5B%F§ﬁ?%ﬁdgp the conpound or salt in a suitable liquid
carrier(s) for exanple an aqueous solvent such as
wat er, ethanol or glycerine, or a non-aqueous sol vent,
Abknegihtiass pol yet hyl ene glycol or an oil. The formul ation
y al so tial n._a suspendi ng agent, preservative,
TEgﬁavouriEgagwgthburing agent. A conposition in the
TFAorm of driflundaseticacidbe prepared using any suitable
TFRAS! TRCC i a Bl BhihRlargul fnel v used Tor prepari ng
solid fornulations. anmpl'es of such carriers include
DARagnesi ubisledaragtiestegtorar ch, | act ose, sucrose and
| ul osg, it [ a capsul e can
Lo | cpaay O ERIRaRG R VBt SRt B Gobaur es.
NMPor exanpludgsapdbgrettis Resnbaioei ng t he active ingredi ent
an be p .ng standard carriers and then
THfilled iﬁgggéﬁﬂggghgelatin capsule; alternatively, a
DMEG per si Dimaghylsulbgidrsi on can be prepared using any
DM?JitableDﬁmﬁﬁﬂﬁﬁﬁﬁhhﬁﬁl carrier(s), for exanple
aqueous guns,’ cellul oses, silicates or oils and the
DCiM 5i9BCsi BichororsetbpensMethyteneidhidrided into a soft
CDgeIatln qqgégh%Pﬂamﬁhgﬁheparenteral conposi tions
consi st of a so I'on or suspension of the conpound or
EDgal t in a-edtyedi(Hienedylaroinspropyljdaerodomidear ent er al | y
HORFCEP! abh & Glly 7T LLpExARRL SePO! vet hyl ene gl ycol ,
pol yvi nyl Hyrr I'i'done, T'ecrthin, arachis oil or sesane
HOMt . Al t érhgetoxylednyotriah@esol uti on can be |yophilised
Pd%ﬂQ:thenPB@ﬁﬂﬂﬁ%bkﬁhﬁQmwﬁth a suitable solvent just
prior to admnistration. Conpositions for nasal
Me&dNri ni st Aegtooitrileray conveni ently be fornul ated as
M 050! SnadL apSui B8hE Hshipler - Aerosol
ornmul at1ons typrlca conprise a solution or fine
Cysuspensi byclofiexahe acti ve substance in a
EKBernaceéhgpé&h%eacceptabIe agueous or non-agueous
solvent and are usually presented in single or
ESnul ti doseleqineamrati es in sterile formin a seal ed

ES-API electrospray — atmospheric pressure ionisation
Min minutes

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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contai ner, which can take the formof a cartridge or
refill for use with an atom sing device. Alternatively

w0 b@gemlied container may be a unitary di spensPOYEP2009/054495
devi ce such as a single dose nasal inhaler or an

AT e entted Eap ohrt el el Pl BdedBiR e "

cont ai nenexaflveropessphetehaust ed. Where the dosage form
onpriseg ,an_aeraosol. dispenser, it will contain a
NB%r opel | aﬁtba}?/m?l%%%@grwdge aconpressed gas such as
conpressed air or an organic propellant such as a
fJ) uo I car T rosol. dos f.or
sterdgh A 1aC LY PR BB Tl cBa Bl SRR Bl Ry Tifher
purfficatiablirdedsorthdrwiseadtated. Haddl chmgmalogesghiny mias tcaeatedanut using pre-
Lngl =Y | noes..a til] ) i n the
packRofate SR BrpoRBRo e oY ol rbie e e Biriniopg
anaytgal gradel salgerts as thea elgadaintdss othergiet atated. and gl yceri n.
Conpositions for rectal admnistration are
conveniently in the formof suppositories containing a
NMfospestraivenabbiainep as PHBH,80B8&keorsIION, atsthe frequertpyitstaded using
eit R IRGTAIOBBGH) bARYSod AchihEISE AT o AR DLRkEAH
Include oi ntment s, gel's and pat ches. e conposition
unlass/otberwise staiet. AlbN®N spacirs wehe ederantalol tetrametapisidre (GMS o4 0,
o §A 4o GaindtBngaR e FpBReT IS ) Al R RG S ko o
(singled), bad(lb‘ro‘ddsiirlgj\e:tb,oi(dnmyeta,dnitriialah)aqf(m_rar’ethdqb[OE),ubret ofndaliblets), dt
, n nteral adm nistration contains,
(dopglﬁ?gﬁgﬁ%}%?n?Fno@%&pilét?o 50 ng) of a conpound of the
formula (1) or a salt thereof calculated as the free
. Loen It e for.oral
ong 3 fiertoftodlly RSN e udighiPey 8 sRss" T o
further enbodi ment the unit dose contains from 100 to
400, 10 order to obtain consistency of adjunctive
adnrmirstration, the conpositions of each of the
confoluemt s, Blatap$ AtldrdiscdBbirmabDom. ofhd $teticamporesetparticle size
is, for exail in the formof a unit dose.
Supporting compounds The preparation of a nunber of
conBolvents: of At Agquecusesatvieoh= dVaterte8 Obvdiertimipehod. | n t he
procedur es tQ"?‘br{; id Qé’KVen?LtA%reto%ﬂ@B S0, %'F’b‘ﬂm[&%‘? al,
reference to an Ynternmediate I's typically provided.
Thi Meth®dpr ovd dediteraméime. f or assi stance to the skill ed
chem st. The starting material may not necessarily
have been prepared fromthe batch referred

t 0. Compounds| Tifmet/mani MBnt|i Gmeémid) i n%® nedi atles are
nanmed usi ng rb,u"f‘“’ Nafre Pg"{o .0')2 3
0.1 3 0.1 3
4 97 4.2 100
4.8 97 4.8 100
4.9 3 4.9 3
5.0 3 5.0 3
Flow rate: 3ml/min
Injection volume: 5ul

Column temperature: 30 degC
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chem cal nam ng software (Advanced Chemi stry
Devel opnent Inc., Toronto, Ontario, MoH2L3, Canada).
We\RpaYicad i ons TEA Tri et hyl am ne TFA Tri fl uor OBCEEPN09/054495
aci d TFAA Tri fI uoroaceti c aci d anhydri de DAD D ode
{ d_Chromat ography / Mass

Spe gneti c Resonance THF
Tetrahydrof ur an DI\/BO D| nmet hyl sul f oxi de DMF

Di I fé)rmam de DCM / NMDC Di chl or onmet hane /

Met dichloride CDI 1,1'-Carbonyl diimdazole EDC

1- eryamrBWalerHG!%chyit)aBEH(thdbglha Catoodk S5Gmme THEAtationary phase
benzotri azol e HOBt

1-h dr.olxy: 7-.a(zgal
1- hé%"&?ﬂf&ﬁ t'*"™azol e Pd on C Pall adi um on Char coal
I\/ECBIolaO@et‘soni trile NDAP Mass-directed auto-preparation
Cycl ohexan Eth tate ES el ectrospray

ES- %’%‘QEF%@(? ﬁoy%ter ﬁ&é&ﬁg?wc fPdssure i oni sation
M nBmorg4res sdiReritet Audtorfiiileet 09Y6% Formic Acid

Weak Wash = 1:1 Methanol : Water

Strong Wash = Water

The generic method used has a 2 minute runtime.

Time /min %B | Time % B
(min)
0 3 0 3
0.1 3 1.5 100
1.5 97 1.9 100
1.9 97 2.0 3
2.0 3

The above method has a flow rate of 1ml/min.

The injection volume for the generic method is 0.5ul

The column temperature is 40deg

The UV detection range is from 20 to 330nm

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

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

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

Purification
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degC degree Cel sius SCX strong cationi c exchange SAX
strong ani oni ¢ exchange h hour(s) DI PEA L/

WO kdoodriegopr opyl et hyl anmi neHATU O ( 7- Azabenzot r PE/@P2009/054495
-y\)-N,N,N ,N -tetranet hyI ur oni um hexaf | uor ophosphat e

N
A rgl Br?gtfl:\rl;] glé rre?%ﬁ}%g)énrlm r&vlgra FnL ep({1 %grrgt nl\ég l SDV\%ctgghol[l}P Purification

Sysftemnt (MDARLINcdrpcating i RILG) ’@ebmqmd&eam ap appaipedte mbss bpectrometer

sul 5 P AP AR AL 1o HESs BB %téé(“i m i1 Ca gl col ums as

the stationary phase and anal yt| cal grade solvents as

tra were
Intér > I SV ’ uency
st at ed u3| ng elther uke (t DPX400 or AV400
machi ne and run as a d| I u oI ugi on of CDClI 3 unl ess
ot herwi se stated. All NI\/R = t vvere reference to
tetranet hyI silane (TMS dH O dé O) coupl i ng

d h
in §RRRBHEmBh SeS P AR rbu 2ol @t"a Weser. Avpragigy Lancaster
10.88 gB82tmmoljl agdi Eu;lbll (?Q}B5 nhlt (65 mpign@t\&ere ]9tn§rewa|r%?ﬁ/l)(20mml) at 0°C
0 ets ou 0

TeARQH b s S G bR ShorRind (bRUSH R R strveo
at foom teimpetatirt/foradlahins iThe rédudtibo ehidtuEolampouredite2d HCI (150mL).
Thé%@%ﬂfcga%eu mas?g]qr\/cécﬁ{agted Eng ?f}&sh\@atosbgg gvg%\?g%?ér%te@go@igh%f sodium
blc@rbﬁﬁ@ieEd)ﬁOmlc) é(med:i(,MgEO )ﬁll@m?d andstheselventwacretraned ta giee a dark

c Aci d l\/bthod > 5 mnute runtine. Flow
yel‘%’tsoq)gﬁd:ﬁﬁ h Injection volume: 5m Colum tenperature

m/z (E3) 229GN); e X R MPOMHA BHE!, ) Z28.4330H,1d)) 7.91 (1H, br s), 7.59 (1H,
dd), 7.56 (1H, s), 2.37 (3H, s).

Intermediate 2: ({5-Cvano-2-[(trifluoroacetyvl)amino]phenylimethyl)(triphenyl)phosphonium

Yo

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

chloride

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);
29
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Met hod 2 Col um: Waters Acquity BEH UPLC C18, 2.1nm X

50mm The stationary phase particle size is 1.7mm
w®Eiwante39 A : Aqueous sol vent = Water + 0. 05% FCT/BP2009/054495

Acid B: Organic solvent = Acetonitrile + 0.05% Form c

) g MR8 ki S 18T R e o0 o

d), Tid8g(1Hrs 698 (ZHna). % B (min) 0 3 0 3 0.1 3 1.5 100 1.5
97 1.9 100 1.9 97 2.0 3 2.0 3 The above nethod has a
flowrate of 1m/mn. The injection volune for the

Inteyerediate 3T lithobrorsetylSIH-inddlecs-carbanmittild enper at ure i s
40deg The WV detectiqg range is from20 to 330nm
Total ion current trace ere bt aimed for
el ectrospray positive and ve{ i oni sation (ESt+ /
ES-) and/or atnospheric pr S N shem cal positive and
negative ionisation (AP+ / AP-). All quoted retention

({SIOMaiBS-Ze{(tB'fILasoanewt)ﬂrrfinb]mfsdnlmmbfﬁlﬁ/mﬁ:ri;(ﬂehwwrﬂ)sphonium chloride

(iethERp P SR b 57 P i BOTEL I Qu LG FURRRAPT P 7R The

mnﬂuu‘elvfasambledrto oEan terngees stuc ar&i:ﬂwedomamsmmue eYapoadted.This residue
VDAR) . (Purificati onA.nunbe oud

wafy b Wb e EathaeRa By Fsted oRl P ot PP A Erein

Intermediate 2, 7.9q, 15 05 mmol was heated in DMF (50 mI) at 155 °C for 2h). The

combined residues were azeotroped with toluene (100 ml x 2). The resulting residue was

treated with diethyl ether (500ml) and the precipitate filtered and washed with diethyl ether
(100 ml). The filtrate was evaporated and the resulting orange oil (~60 g) was dissolved

in DCM (200ml) and stirred at room temperature. Iso-hexane was added until the
cloudyness remained (~400ml) and the mixtured stirred for 3 days. No precipitate was
observed so the mixture was evaporated and chromatographed (Biotage 75L, eluting with
dichloromethane) to give the title compound as a colourless solid (21.7 g);

m/z (ES’) 209 (M-1); TH NMR (400MHz, CDCl5): 8.85 (1H, br s), 8.08 (1H, s), 7.57 (1H, d),
7.53 (1H, d), 7.03 (1H, s).

Intermediate 4: [(2-Trifluoromethyl-1H-indol-5-vIYmethyllamine
HZN/\©:\>7<F

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
using 2M ammonia/methanol solution. Evaporation to dryness gave the title compound

which was used in the next step without further purification.
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System (MDAP) i ncorporating HPLC techni ques and an
appropriate nmass spectroneter such as the Waters(r) ZQ
worewe/1gpect roneter. Internediate 1: PCT/EP2009/054495
N- (4- cvano- 2- net hyl phenyl) -2, 2, 2-trifl uoroacetamni de In

| - i

and Et3N (22 95 m G5 ~ND
m) at OC TFAA (1585 ni ol)/was added sl owl y
via a dropping funnel Hand rrtuge-stirred at room
terrperature for 30 mn. The readtio m'xture was

A RIPE &1 2B By R e b B e S e 6 T

mnsd)dh U’lHFb(BOGh’Op nadsled (nlﬁOﬂt)Nat@‘I‘Uadd V\(aM]t‘é@fé)d wifh hdreieed

tet%E?cfr‘éﬁj?alrg&?yg ed ! %{j%g frcip%vlsdﬁ?yr %@é?(%pk%@fp@nel The
mixtipelvd)s stirrdd &né& a(rgdrl-tor 8h Wh'ﬂe Qllovﬁlnghh wiim &) roorh. te@péralire. The

iSRS b ol fustiel fobtond amefteRne: HeBe e ok ares

addﬁmph\ﬂlﬂe ami ché atixtde Was then etimstt fooLOmime cht fFdoas temperature. The

solpsris piEmb e 3n sl gSiote Wk cafisd RSSO Fhe mixure
wasl thnl resatadieto (@TuxGom h. BAEOmIxtme vagrdoled to room temperature and HCI /

ettt BNER) RLHSREY 3p 35 ol Srbted) TR erblyb Wep gpturated

witR kiethihether (X 2@ mYSTieo@skRIde Wasrshored rpen s me) smadiiethyl ether

hen the .reaction m d int
(ool g i hpp Bt in Ee R AOH BT we s it wes ther
flltewdi veddr Avasd tressuliddiried irgh veécuum oven to give the title compound as a
L/-]2- r t hyl ) - 4-cyanophenyl ]-2,2,2-trifl uoroace
COI?%{ 83&0(!; Zgrzogeange oil, (25.54 g) V\,hl ch was used in
m/2 (S Y@ (Mt e pH Nmmomowﬂw theMIr & fi 2 @at(i e br sT18.35 (8H, br s),

7Tl o e RRET R e Bt 7t 10 oc

for 3h. The mi xture was cooled to roomtenperature
and washed
ether to

d 12.32 (
7.38 ( 1H,

g);mz (ESt+) 489; 1
1H, s), 7.79-7.57 (1
s), 6.18 (2H, d). Int@ P
2-Trifluoronethyl -1Hi ng

To a solution of 6-bromo-3-pyridinecarboxylic acid (Sigma-Aldrich; 100 mg, 0.495 mmol)
in 1,2-dimethoxyethane (9 ml) was added [3-(ethyloxy)phenyl]boronic acid (Sigma-Aldrich;
247 mg, 1.485 mmol), sodium carbonate (315 mg, 2.97 mmol) pre-dissolved in water (1
ml) and bis(triphenylphosphine)palladium(ll) chrloride (562.1 mg, 0.074 mmol). The mixture
was heated at 140°C for 30 mins in a microwave reactor (high absorbance). Ethyl acetate
and water were added followed by aqueous HCI (5M). The aqueous layer was extracted
with more ethyl acetate. The organic layers were evaporated to dryness and purified using
a 5 g SAX column which was pre conditioned with MeOH. The column was washed with
MeOH (2 column volumes) and then eluted with 0.5M NH3/MeOH. The eluant was

evaporated to dryness under reduced pressure to give a yellow solid. Purification by
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({5-Cyano-2-[(trifluoroacetyl)am no] phenyl }nethyl) (tri
phenyl ) phosphoni um chl oride (I nternediate 2, 50.41 g,
WO mmwieyo was heated in DMF (180 nl) at 1400C PCT/EF{009/054495
The m xture was cooled to roomtenperature and the
vent vapar.at e Thi due was comnbi ned
Mﬁ%%atﬁﬁeco‘??erﬁ oJr%@ ar?ga‘gré'él ué (? anot her experi ment
m/4 [MiveH]Ei244 (M- &), Frteldﬂ MRe4@MHz,IgeORB 60251 i, mya8.3B8at22dH, m),

rsp, T, 2 3R 107 2 B0 GBIy v

1.421{8Hrtesul ting residue was treated with diethyl et her
(500m ) and the precipitate filtered and washed with
diethyl ether (100 m). The filtrate was evaporat ed
Intexrebdtathes 7 12 BBt ngéSaiytim{dir@@agoxviesaciti ssol ved i n
DCM (200m ) and stirred at roomt erature.
| so- hexane was added until the cl qudyness renai ned
(~400m ) and the nixtuyed sti for 3 days. No
preci pitate was observe 1 Xture was evapor at ed
75L, eluting with
di chl oronet hane) to giveNt#e title conpound as a

TocﬂOI rg%%ﬁiﬁﬁl%éj%pgl}lmldl@c é)ozquﬁc&ﬁ? gyemgwé 0@31 mmol)

in 1725ﬂnéthd>t§}etr@he (9 mhBrds dddeddI-(etilylOx))fhehidilbrdnic acid (Slgma -Aldrich;

t t
314 - 1B oy Sedg cobeIRASOT 819 By FELAAD rsisaRlv in water (1
mI)Saﬂdttilst(t?libh@fﬁylgawdsbhlﬁb)p@ﬂmﬁ@Iy kchidlitid (B804 B1g50.095 hPil). Thi enixture

nt er iate 3, 0.1 , 0.761 mmol in, .
waf BESER TR b iana0 Siriesh agiEtiave arAqtrdigh crorange)- The
catmet Wdsfatees amd theanollhéranhuté\epo@iedl@romﬁess. Purification using
uran conp 3,05 nmol ) dropw se

r ah . 05
M Q%Vﬂtﬁﬁgﬁ C‘%"H%"W“széﬁ wﬁwi@ﬂ%m% then left to
m/SNI+H]tredeMan gda NaR (d.(&)N’IlFIS MEDD R 5. ?@Ws@@néﬂl—lﬁ 9) Ba03r8.08 (2H,

a2 G B R B s ab 7ol 2B P Sl e B (G G, 410416

(2H, eppesatan, €. for 10 m n. The reaction mxture was then
poured onto a SCX cartridge (10 g) and washed wel |
wi th nmethanol. The desired product was then el uted
Intércdihte’ 84 R OhRR-2/pYRizm@badoos\dik wicidon. Evaporation to
dryness gave the title conpaund which was used in the
next step without further pyrification.lnternedi ate 5:
r(2-Trifluoronethyl-1H-Nad ') met hyl | am ne
hydr ochl ori de A sol ut ||on f 2- C('%/ri fluoromethyl)-1
H- i ndol e-5-car boni tr] nternediate 3, 2 1.7 g, 103
mmol) in THF (300 M), Eooled in an ice-water bath,
A S‘Uﬁfﬁoﬁ B?ﬁ\taﬁﬁjfl %ﬁlgrob@b%%nteé‘érbé‘ﬂb'ﬁé ?élH rF%ﬂnQ‘WBd)&’S 692539100 ina

2 dropw se Via a dropping funnel
mlxppfg of methanol 16m|) and water (8 ml) was stirred at room temperature and treated

with potassium carbonate (1.201 g, 8.69 mmol). The resulting solution was stirred for 2
hrs and the methanol removed under reduced pressure. The residue was partitioned
between ethyl acetate and water (20ml) and the aqueous layer acidified by addition of 5M
hydrochloric acid. Extraction (x2) with ethyl acetate and drying over MgSO4 followed by
removal of the solvent under reduced pressure, gave the title compound (1.00g) as a
white solid;

m/z (ES’) 157 (M-H); "H NMR (400MHz, CDCls) 9.22 (1H, s), 8.69 (1H, s) ppm.
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m xture was stirred under argon for 5h while all ow ng

to warmto roomtenperature. The m xture was then
waeimwnem®7d or a further 18h at room tenper at ur ePCT/EP2009/054495
Met hanol (100 m) was added dropw se and the m xture

as Fhe_ 'rrn{egr{ at I pom.tenperature. The

* - j ' s dissolved in

nmet hanol (300 m). e mN&ENr 5l t hen heated to

reflux for 1h. Thefrm e ooled to room

tenperature and HCl et Ner /{ 1M200 m ) was added and

the sol vents evaporated. The residue was triturated
Undért drgoh, &6Ry hydeibbie racidd 28mB 0ésrddded Thedtiously| wittestineisg, to a mixture

of %h%ﬁfH(}eﬁanggggy %é%rqb%a%t dripS@ gﬁ%{/ﬁg@@%riﬁﬁiég &'bigg; 3%.'3.9mmol).
Thacdsgheton mkturewdsreatenas 40ME for f181Hre aed paurde calioualn dntdiee whilst
solid dri.e um oven e thedtthitl.e

: i, N vac t [ :
sfinsoian et Sodd AHERIOBER ARe T %) gt brinRpmetrea or 20
mirkitSs. (Thk Bjuedud IR (1§14 60RHzas then Bikisddted dith DCADarfd thid, ordinic layer
coI%%?%ts?n%é ﬁyg!‘a?pw ?i:)dgt %h%ﬁdﬁé%‘&%zﬁ%@e{a‘yﬁ%téﬁ fLoHaffo% 3-chloro-6-
iodbpyrieiapind iaataentte solid (5.99 g). '

6- [ 3- (Et hyl oxy) phenyl 1- 3- pyri di necarboxy lic acid To a
sol ution of q-brono-S-pyridinecarboxylic acid

A stifsed salu#drdofi rodthyl LB rextifjuctoat@atertnls)mg,r5.99 mmol) in DMF (20 ml) was
nmet ho

- dj 9 dded . .
wedisd b RSP ) BHART P eohie MR E P& gl todps G308 ma P90
mnmad), ang: QSB?mﬂglo.)iop)ﬂ'tdtdizi:lm(m ﬁgnﬁgﬁ m(rdd banbhe2e @6 THBELC)for 6 hrs.
- ed in wa .
gl e RO b Ripbaty Ravaiaending eqvaph oy under
rediorged Pre8suydre nThi fesidlib evagipeattiiveehbastwkeaivatkr and B430&:dtate and the
.30 m [ L t hi gh_ab -
mo R s Ba R e ATl af PRRIRT G R itueiey
acdtiile ahdMe cdiinedaecicts driegesveniilgSOxt The teldemivtds ther emoved
o 851 oy SEMAE P P YRR e oo
(50py)eelotingdhwvith G456% ethyllachtat@Hn pEh&ane paftorte dvasnenaf e desiviet Iproduct.
Me I -t | uted with 0.5M

et s EXe B B P BT R S BPorPloh e iy
evapetieedt oestsmperaiwe ¢o uotimesdf2edniswid dissoRediif etbaltacetate,
waBPE O G SRR 7% Wl BBl i s0% vy
acdietelD) perta®e, Indi¢atdda simgle $oBARIE. A2Carefifcondgntrati@befth®8olution

1H vl D7- 7. 2H . 7. 38-7.42 H ,
unéﬁréﬁq%gggretss_ud_et anl%q’%a&g\?&)og%lpp ua?e,zr alstaezs\n{ gﬁfrg?ryj‘af atmospheric
preksaureraffediedtacyellow oil (0.3249). Shovyn py _NMR tobe a mix_ture of _3-chloro-6-
(triﬁd&r@rﬁ&%ﬁ‘é&'ﬁ%‘%%&’,he‘?ﬁW LotRie BMF LIS ARV e G eRE s'tgp without

further purification.

A solution of impure 3-chloro-6-(trifluoromethyl)pyridazine (324 mg, 1.775 mmol) in
ethanol (20 ml) was treated with palladium (II) acetate (3.99 mg, 0.018 mmol), DPPF
palladium complex (43.5 mg, 0.053 mmol) and triethylamine (0.297 ml, 2.130 mmol) and
placed in a 100 ml PAAR pressure reaction vessel. This was sealed, purged with carbon
monoxide, vented, and then CO introduced to a pressure of about 30 bar. The sealed

vessel was then heated to 120°C (pressure increased to 40 bar). After 16 hrs the vessel
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To a solution of 2-chloro-5-pyrimdinecarboxylic acid
(Ani chem LLC, 100 ng, 0.631 mmol) in

wa aodemeee hoxyet hane (9 nl) was added PCT/EP2009/054495
[ 3-(et hyI oxy) phenyl ] boronic acid (Sigma-Aldrich; 314

wag?%c_)l(ag %P(nfmgur)e rel ?é [an?é: '%r ﬁ;ﬁn? "ﬁ 86#0%%tr'g{%d u%der reH?JT(?ed)
prelss et Theptesiayke Maass:pmmamablhaﬂomar(ctd Jel ¢Hlg)aind elufdbwith 0-30%

ethg%a\cr%Patg ?1 erméjne) to r%%h'%oe\%\ )ﬁgu(&rglg\@fo;;r’r}erﬁﬂf-g%yﬁ agbnregg gg e\?ate asa
palélsehd:(iﬁahg')st vvas filtered and the nother |iquor
evaporated to dryness. Purification using MDAP gave

the title conpound as a white solid (10 ng); mz [ MH|
A seluBids of &l 6 (triflubkrRY -3 PONtdzinevb®ED)ylate (93 B, 08S8ummeol) in

eth%r'?ltgd?)i‘\l)a\gas?éi%eg %‘tﬁ %]?r %;Quin @&%ki%@@, 4]15}') r@@'?op apd stired
overiightdt,rogm 1€mderdthird. ZiHe snm);periBJOmSNE(SSHen ayidified by ddidombldilute
D |
rydReetire S Fif SR DR oPeBE. o SSRhMbl yfiyere
driédl 6@r MgiQq ami evaporeten endsfr remlchdxpcﬂss(lmﬁma)‘forairtdeﬁm esmpound
rred at roomtenperature and treated
as\%m%ta[?%)g SSi é carbonate ( 1.201 g, 8.69 mml). The
m/z €31) 193n1+4H] LEMBIRtVIa3) win (LCME Method 1hrs and t he
net hanol renoved under reduced pressure. The residue
was partitioned between ethyl acetate and water (20m)
Internebdtattee 1 Giluidethy|-2-dyiworamiethyEd-edbrmindatidi t i on of 5M
hydrochloric acid. Extyaction (x2) with ethyl acetate
and drying over MySq 4 sved, by frenmoval of the
sol vent under reduced pre$ gave the title
\ol FoEk mz (ES ) 157
(MH; 1H NWR (400MHz, CDCI3) 9122 ( 1H, s), 8.69 (
Soél1h|’n Iﬁ/}jrlp@g@@/mn%ﬂ%gdl 6ﬁ)q7§m 1,903 mmgl) Wafladded to 2- trlflgoromethyl-

onet azi necar c acid er

1Ham D C@Wﬁﬁ&”@K'anﬁﬁméd'éEq 3 2090wg. )0- %ﬂ@@aéﬁ”%lﬂ‘t@k‘lﬁ@ ) under
arg?htalﬂ ro°otrﬂ fergﬂgd?egaturteoTﬁe a?é%ﬁ Rrix@ire vk: s‘mr%&‘ |aPFo%HVt%h%thlﬁ‘r% for

d sodiumi od

30135, eI ChaIRa(Or GATTH 80RO Wandensedd ey acing mixture
wab férft 14 31if¥oP a AHhePIHI B r%%&ﬂanH&{uYe @8 Bour%@ b 'V\}a%r éSOmI) and

stirring. Concentrated sodi um y roxi de was ad

exteactrll Withagthvltasetats (600 e THE orgesis q’@'ﬁCtZ@aW@ﬁheééN'thThé water : Brine
(50‘?\9 %exg| l'@rleldE(W@’S(%?E’ Fﬁltﬁlje%)anmﬁe tsa%ht‘?%&?&f t%%l\)@' thd tlﬁg%rﬁﬁ%nd

he organic er collected using éfro phobic frit.
(29@H@9)U¢NA>'1 wy%th%e@vatb@m&x@ea@t@naﬂlv\@w ugbemiusifieatien;

THINMIR RYGOMIRZ IGTSCI8P 5. 081 11E of A 8160 48P 796 (1H, d), 7.03 (1H, s), 3.90
(3H, s); m/z 225 (M+H); LCMS Rt 1.13 min (LCMS Method 2).

Intermediate 11: {[1-Methyl-2-(trifluoromethyl}-1H-indol-5-ylmethvl}amine

A solution of 1-methyl-2-Trifluoromethyl-5-cyanoindole (Intermediate 14, 240 mg, 1.071
mmol) in THF (10 ml) cooled to 0°C was treated with borane tetrahydrofuran complex (1M

solution) (2.355 ml, 2.355 mmol) dropwise via a syringe and stirred under argon for 24hrs.
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A stirred solution of nethyl chlorodifluoroacetate

(865 ng, 5.99 mmol) in DM (20 M) was treated with
wa@ompariehy) i odide (855 ng, 4.49 muol ), pot assi POT/EP2009/054495

fluoride (348 ng, 5.99 mmol ) and

TRt e SRR ARE iR ERaTioufand SR & RBfggmgprature
for 1 6min. Teapeaciibn mextoneevas @)raborautmu tbhﬂyrmststcegit/e thentitleexdmpound
R RealTBER GIRAL Hhen 1E8 GET G RS BR kb AR
purificeti@r.ed t hr ough Ki esel guhr. The aqueous | ayer was
extracted twice with ethyl acetate and the conbi ned
extracts drred over NgSO The sol vent was then renoved

pyrmv@gmoxammeormt ogr aphy on silica gel (50 g) el ut| ng
wi th 0-50% et hyl acetate ¢n pentane, afforded none of

the desired product. DMF whi ch had
condensed in the rot evarpor e careful ly
evaporated at roonsr erature al volFume of 2-3ni
and di ssolved in ethyl acetate, washed (x3

i t
A nigives of {EhdriforaaetByl & Hw@@%meﬁwl}smllﬂecéydg%thmﬂéﬁ Winfengediate
5, W, tsfggﬁﬁrébgt élléton?& ?ﬁ&nédérts@@ﬁ@é@d (N/létﬂk s%kﬁﬁln@ 0%'8'7@ .39

concentrati on of he solutio

mmtﬂﬁ)dgp& @eﬁﬁ‘ﬂéhl 4tﬁ9é§§‘9|')e"|@ﬁa (-6A&D: ‘e@arﬂﬁ'ﬂ%ﬁ areﬁleﬂEdvaZ %ml 16.03
mn%lﬁﬁ@ﬁl\@f(S(ﬁﬁtg%s%ttlrr@H %P&)%Htet'e;rfbﬁpit@%sf% . ipededuf was stirred

ow oi | to e a m xture of
Weéwah aiupated a@‘t%“ﬁlﬁ%@ﬁa?ﬂ%%piﬂﬂ aisfesenaraigd and theaageous

furABAeMctddt (EWBRC R%?dTHderﬁkﬁnébe&bar‘?tE@WeW drubnisd 88 Eartridge)
purification. A solution of inpure

a”@eﬁﬂoﬁt@d goqarredyced rpﬁﬁéﬂfﬂﬁp)ap‘yrr'teo%’i'ﬂ nEityragian wih dithyyether
ovémPht) ar\d"‘frlt‘?étl?)ﬁrb@ﬂorde%l% (’;'Fhaie Wﬁﬁe Eél%a(tl Q@l%" A Bor@r@h |(@§'r‘n'dmvas further

acet at e % ) ium
UM DARIoB oG, e M eommaIn T AIVERT PATONe (0 207
m/iTiM+r%+%§@/3@§‘?M)r1)%\ﬂ4’ NFRAF@G&’)@Mr& a4|~JrQ©D5¥16 §"9é\'81 HPfcﬁS@%ﬁH dd),

reacti on vessel his was seal ed urg car bon

7.7Théhaxdde?-64 a0, 7 401 H. R -0 iHa ), dd, ﬁb 4&56dﬁe|s§hr e
(E&E(@&Bk l@IQpF{ﬁan Bheossabiefl vessel was then heated to

(pressure |ncreased to 40 bar). After 16 hrs
the vessel was cool ed, the pressure rel eased, and the

CofRpblit . 16 Qmmhér@hﬁa@r AH8RJJLH SEFIPomdtASl)-2-
resl due_was chronmat ogr aphed on Si es ge and

pyrinidingearigpxamide 309 et hyI acetate in pentane to afford
ethyl 6-(trifl uoromet hyl ) 3 pyrlda2| necar boxyl ate as a
pale solid (75 ng). ol 0 et hyl ¢
6-(trifluoromethyl )F- pyrrdl ate (73 ny,
0.332 mmol ) in

2-(Trifluoromethyl)-5-pyrimidinecarboxylic acid (Bio-Farma) (108 mg, 0.560 mmol) was
stirred in dichloromethane (10 ml). Oxalyl chloride (0.082 ml, 0.934 mmol) then DMF

(1.808 pl, 0.023 mmol) was added. The reaction mixture was then left to stir for 2h under

Argon gas. The reaction mixture was then evaporated to dryness and the resulting
residues were then dissolved in dichloromethane (10 ml). A solution of {[2-
(trifluoromethyl)-1H-indol-5-yllmethyl}amine (Intermediate 4, 100 mg, 0.467 mmol) in DCM
(10mL) was added then triethylamine (0.130 ml, 0.934 mmol) was added. The reaction

mixture was then left to stir at room temperature for 1h. The reaction mixture was
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ethanol ( 1 m) was treated with 2M sodi um hydr oxi de
(2 M, 4.00 mol) and stirred overni ght at room

W0 esopae®mrur e. The suspensi on was then aci di fi ePICDEP2009/054495
addition of dilute hydrochloric acid and extracted

eva raﬁgd Y&/drpn%g&%?‘egﬁ émé?%srdue &rem (?e rpu‘fe ! I\\A\SAS to give
theptrtles:smpeumd)(mﬁfmg)drnfzh(éa ) BSQe(I\A:*OIr)thIJ hld/lRaé#Oﬂl\/bﬁL dG-EEWIS‘b@I) 0

12.%/9?@3?),133%%1 55'9 é(l 2, é)'\’?g)éa (1B B (#1438, 752 Ak Q4 7.00 (1H,

s), #:095PHyd). 2- Tri f | uor onet hyl - 5- cvanoi ndol e Sodi um
hydri de (60%in mneral oil) (76 ng, 1.903 mml) was
added to 2-trifluoromethyl- 1H i ndole-5-carbonitrile
pted AN (2t TeiflBoroR@th -id G5y hyll-Stahtared?4 n DMF (5

szr%b!nggglrggxaaﬁg?n at roomtenperature. The reaction
red at roomtenperature for 30m n and

i odomet hane (0.1 19 m, 13903 mmol) was then added.

The reaction m xturey Oy shy or a further

1h. The reaction m y@r Wéls ’edM 0 wat er (50rr1 )

and extracted w t h“et Hyl acetate (QOn'i)E The or ganl c
2 orad iR b ik o e €5 e WS ORI &5 2
drcglbmettn@qet(zolne) @xafyd ol drid 2@ 10T, moalmma;sthehemmeoc ul, 0.060

nﬁﬁv{‘seafg%azﬂ eacth or)r]m\ll%t%ggvuatﬁérfr%nr Itfﬂﬁo alflfor% I C%%: %ﬁjon gas. The
readtign mitu#6 wiashen elaporat@Bto(driddsssnd tRe BBulfiddirestgues Weze then
dis%ﬁ?eecf i%ﬁh&q@%a% 2o 8. BBl SRR D ddthyl)-1H-indol-5-
ylrbdthhinhipe (Iatefrhedjréieub Bom¢y11)9-71h1nbh)1 doDeEII-(memawas/ hiidsd then
triet fi’rﬁﬁ?!(,l(g%(;)(?m derpmgh seadfrﬁd f@ or ﬁé&%n rXrét},lie Wﬁ%fr)en Ie]ft to stir

at robin térir@emtl)re c@cﬁ%dTh@re@ﬁbmm&tdre mts@damraiedhodamess The

h
ol B PO B (Pac o SRBRA gl AR PRi i agtate 0
ml)af o obrgaaic Ié’ybln M&s'ﬁb%dt@ﬂdtled)U\Ag@@gf),rfrl&ere@and]U@rmjh@dt was h
rerg et eriest o e el ey GRRTAAS 1.5 Heatte
corhpogid @4drhg);titl e conpound crude as a white foam

o (0 L 009 By D B8 824 0, 0 o0,

9.16{iH osyp7 B6 { 112 -).TF.45 [ Lo rdyries hylH, ddl), 7.00 (1H, s), 4.60 (2H, d).
H i ndol -5-yl | methyl )-3- pyridi necarboxam de A m xture
of {[2-(trifluoronethyl)-1 Hindol-5-yl]nethyl}am ne

Cohmpdumt Bl B3 @éh vidxp o engEN dE2e(trifluoromethyl)-1H-indol-5-ylImethyl}-3-

pyridinecarboxamide
(@]
E
DA

To a stirred solution of HATU (72.8 mg, 0.192 mmol) in DMF (1ml) was added 6-[3-
(ethyloxy)phenyl]-3-pyridinecarboxylic acid (Intermediate 6, 29 mg, 0.119 mmol) in DMF
(0.5ml), followed by DIPEA (0.050 ml, 0.287 mmol) and finally {[2-(trifluoromethyl)-1H-
indol-5-yllmethyl}amine (Intermediate 4, 24 mg, 0.096 mmol) in DMF (1ml). The solution

was stirred for 24 hrs. DMF was removed using a rotary evaporator followed by addition of
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5, 1g, 3.99 mmol), qg-brono-S-pyridinecarboxylic acid
(Matrix Scientific; 0.887 g, 4.39 mol ), EDC (0.841 g,

wa2@9/1ems0% ), HOBT (0.672 g, 4.39 nmol) and DI PEAT/ER2089/054495
m, 16.03 mmvl) in DCM (50 mM ) was stirred at room

rature. for 18hrs.. T m.xture wa tirr wel |
ochFFREEEHI Biconarchuiof Fod Ttk fiabRuei hlBlh Hbse
seseqtanataetddgan d helveganiplepersvdsuevaperataktordgriesd ab&Ep@AiEedxusing
Th Hi N rgani ¢ re. dri .(Phase- Sep
MD?aPrttorq'\gegt?é]?@% g@@‘i%’%’?%ﬁ%@“h%é@'ﬁ?@’ﬁgéed pressure to a
m/zZuNH T D i+ 1 )FHH N {400 Hm, MeCdd)ed Byl6 (¢Hher 82830 diht, m),

A Erati ffQr chud i i,d

7 935 s sh i bR (B S SGaBeREHL R T AP 0 £ 0 (gt
6.86f( 1oy <), 4.6 (2Hltd)e4.¢D(BrOuNd .43 (I, whi te solid (54 ng);

mz [MH + 396/398 (M1 );1 H NVR (400MHz, d4MeOD): d

8.79 ( 1H, d), 8.10 ( 1H, dd), 7.70 ( 1H, dd), 7.64 (
Cothidours) 4: 5 (M&hylobEN-{2-(trifuOmethi/bt 1 Hihdoles-BBngth iiHR- s)

. (Exchangeabl e NH protons (2) not
r%zﬁg g Xa Ae ound 1: Nr(2-Trifluoronethyl-1
H i ndol -5-yl)net hyl | -5-(§rifl uoronethyl)-2-

pyri m di necar box am \ F

2- (Tri f1 uor omet hyl ) {5 yrimc aci d

(Bi o- Farma) (108 , . 560 nmo vW:\. rred in

di chl th . | chl gt | 0.082 .
To§ Gsd kAT St g, T5BMmoDn B8 it agdhr s
(m@tﬁyle@)-zTﬂswazimtb&pnqrr?}om (RreCh@s LLOg#9. R edd, ot QSrﬂrian) froDMF

naer as. e tio m ur e _then

0 &0 i P PR Rined M B A7 s S Sy (ETF gt et H-
indb?@—pl]rdétﬁ&l@drﬁi?d (IhmrﬂbGiE{eﬁ,mlD&ﬁH@éﬂgmdréﬂmlmiﬂ DMf @ ﬁil)u!l’h@@olution

or ., - | onet - | NdOl - o- me a ne ies
wag bt e b hiss DM S5 abip s Vs Sy eYapcren Lo Baddition of
Dcagﬂt&gsdq:_lﬁﬁ btcb'rbrt{n_bbd @ilt]:tb?. THs &B@thﬁ:\]/uas%oaﬁﬁ t{mmb? aWhase

a ed. r ctron,.m xXture was e (0] Ir.a .
e D9 PO FOYE lahe WanS gy dyias Aad purifcd using
MDm?Sﬁ\g’i\m)l_hfa!tiﬂdcbrﬂp@iﬁr}d@@whﬁ@@ol_rde(smﬂng);ng. rlesi dues V\,hgre

t [_| e n t Ve tle u
iy BEHENSH () BRNMIE ionics RucBIoi S o ol (P99 63 (1h
s), @GHOOVBO)TH, @n)12.284 .81 (H, D) 6.89 (B, <, 6L6% (2D, s), 3. AB(3H2 k.

s), 7.68 ( IH s), 7.45 ( 1H, d), 7.32 ( 1H, dd), 7.00

( 1H, s), 4.63 (2H, d). Conpound 2:
CoMpb(izd F18-{RhHeayiorBiNWP-(tifluoromethyl)-1H-indol-5-yllmethyll-3-

i ndol -5-vnnmet hyl | -5-(chl oroV2- pyri m di necar boxa
mﬁm—’h@é—%i@-l—@éor INEEAWOERANEEo- pyri mi di ne- 5- Carboxylic acid (209 ny,
1.317 mmol ) was stirred inQ

QLY DA
O \N H F F

To a stirred solution of HATU (121 mg, 0.319 mmol) in DMF (1ml) was added 6-
(phenyloxy)-3-pyridinecarboxylic acid (Maybridge; 51.5 mg, 0.239 mmol) in DMF (0.5ml),
followed by DIPEA (0.084 ml, 0.479 mmol) and finally {[2-(trifluoromethyl)-1H-indol-5-
yllmethyl}amine (Intermediate 4, 40 mg, 0.160 mmol) in DMF (1ml). The solution was

stirred for 24 hrs. DMF was removed using a rotary evaporator follwed by addition of DCM
and sodium bicarbonate solution. The mixture was poured through a phase separation

cartridge, the organic layer evaporated to dryness and purified using MDAP to give the
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di chl oronet hane (20 m). Oxalyl chloride (0.210 m,

2.394 mmol) then DMF (4.63 ml , 0.060 mmol ) was added.
wab@onegmes i on m xture was then left to stir foPCREP2009/054495

under Argon gas The reaction m xture was then

evapor at.e d the resulting residues were
t'ﬂ%%o npoé‘mgsgl gﬁ“ﬁ@romst hane (20 m ). A solution

m/z)[l\/l+{l-|!]2-4(12r(lk/lﬁrh),lb11 OIMR FOOMHEHMeOdD)! 5 B:61y(H Hne)t 1822885 eH, m),
763Ul T QR TP ez B oma 12 BT PR o¥ T, m),

686c4tblléds) Zrﬁé(ﬂé,aujtlon m xture was then left to stir at
roomtenperature for 24h. The reaction m xture was
evaporated to dryness. The resulting residues where
Cotmipeund&r2-J3( N-{PMtiidlordrbéthyid- 1 Hamdbl-Stvtirlethy(}-5-
alate Q.l). The organic |ayer was coll ected,
u&m—?-gé%@-&, filtered and the solvent was renoved.

The resulting residues vvher gl then purified on the MDAP

to give the title 4 z AES ) 353 &
355 (M1) ; 1H N 1000Hz, d6- < B.12.24 ( 1H,
s), 9.43 ( 1H t), : (“QH, s), 7.68 ("1H, s), 7.45 (

1H, d), 7.31 ( 1H, 7.00 (" 1H, s), 4.60 (2H d).

To @%ﬁeéﬂegmﬁon of HATU (30.3 mg, 0.080 mmoI% in DMF (1m|) was added 2-[3-
6-r3- eth?(loxy)phen ylI-N-{r2-ftrifluoroneth

(ethylpryeRhenyl ﬁmyﬁ@tthch?tbyxylmqmaqlrﬁggr@@déq;ggﬁngnng 041 mmol) in DMF
(0. %!) rfbmﬁveﬁ%wllm (@fosgl’rVﬁTUo 428 nfindPandinkdg {[BTRKdorometV-1H-

ndpct Mﬁm@tﬁy'}w@wn]emeﬁwq 41 ORA8mme i PHIF (1mi). The solution

waé Em'egd V\g}g@% ﬁFsetlhgr'lEA DRAF Whs ré?nék/ea%smgfﬂ totd e%re{tgrl ?gl\) and

soqllffﬂb(qaft?qua Qﬁll'\t’@f‘wyﬂ@ Ihpnﬁ;qqigg ta the. r%']j'f'l%t-rﬁ’?lr?'é‘ih'f%élas %)/oured
thr&dgl%ut pERdis@bSrafion 3&&@&@&)%9% %M:év@p%d(t% 'Eih)nesg— BRd

lon was stjrred was renoved using
pu%f'efidtsﬁ\gy\/'%aé% pixe dre fitls qmn6§s adéiiew salioBman and

m/3 I-lﬂm4hh QﬁlﬁmeW@@id@Mk&nMeﬁm mwﬁua“@s Y&%urﬂ@lﬂ-ﬁ‘%) 8.01-

aration cartr

B.0PAGar P Rk 245 (U LS ntD (0 P Q7 QSR 4.70 (2H,

s), M%Eﬂp(g \(ﬁ {423+ %) e conpound as a white solid
(27ny) ; H5+ 440 (M¥1 ) ; 1H NMR (400MHz, MeQOD):

d906(1H s) 8.28-8.30 ( 1H, m, 7.93-7.95 ( 1H,

Coﬁ%our?d ¢7N-$(2gﬂ§tﬂtjér)ome?hv55H7m(§9 5(\2)Haetmﬂj-5 {4- %%th@lpﬂp&n@%;é) 2-

&M&@MW_% 42 (3H, t). Conpound 4:
5-(Methyl oxy)-N-{r2-(triflupronmethyl)-1
H i ndol - 5-yl | et hyl ) - 2-%%%

To a stirred solution of HATU (34.4 mg, 0.090 mmol) in 1mI DMF was added (2-(4-methyl-
1-piperidinyl)-5-pyrimidinecarboxylic acid) (Matrix Scientific, 20 mg, 0.090 mmol) in 0.5ml

DMF, followed by DIPEA (0.016 ml, 0.090 mmol) and finally {[2-(trifluoromethyl)-1H-indol-
5-yllmethyl}amine (Intermediate 4, 22.66 mg, 0.090 mmol) in 1ml DMF. Stirring was

continued for 16 hours. 1M citric acid solution (10ml)was added and the mixture was then
extracted with ethyl acetate (20ml). The organic extract was then washed with 1M citric

acid solution (10ml), brine (10ml), dried (MgSOy,), filtered and evaporated to dryness. The
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To a stirred solution of HATU (121 ng, 0.319 mmol) in
DVF ( 1 m) was added 5-
w@ mwh%wxy) 2- pyrazi necarboxylic acid (Ani CheP€TL/EP2009/054495

49.2 nmg, 0.319 mml) in DMF (0.5m ), followed by DI PEA
res%?ag??sngﬂl*el’suoro Eﬁem‘& }ﬁoand 8OIYIBAE¥?/pjyn8§%t>9l%lvaemthﬁ titte compound
(1Yrhgx er medi at e 4, 40 ng, 0.160 mmol) in DVF (1m ). The

mlzc‘ﬁérécﬁ ‘éf‘g( ev S%Fr'g't(ﬂgr(qpéﬁ"_'o B@OQS%/F%:Q@? o’fSr}DD%gﬂgénditE%Jg

(2Hs il B [WiHs af, Totdati &, dpl?dlﬂ (6H, dd)heé. 991(klﬂw)e4MQ@anem), 4.53 (2H,
rt e. T
o, Rl 80 BORT S PR, i RS, 8y 0 BP3E g

I\/DAPto give the title conpound as a vvhlte solid

7 40-7. 42 ( 1H, n)
6.67 (2H, s), 4.0 ,
6- (Phenyl oxy)-N-{r2-(td
H i ndol -5-yl | net hyl ) -3
stirred solution of HATU ( : 319 mmol ) in DVF (
1 M) was added 6- (phenyl oxy)-3-pyridi necarboxylic

To ASofby bR BoBiif2q0 W@é%rhﬂp@gwwa#ﬂd' 8 atFidagdfy)

yI)t{e[nZel(:tamdf(Apolroo&Berhylb)_tdl) (6 i2nthodl) B-DMF OBty fofawéisy DIPEA

(0. éd(rrtnﬁ{ e n\%alnglsytﬂ[Z ﬁQf&@%rthEiﬁ-ﬁ ngﬂn‘E’c'Ix_l))I@ﬁ'/lﬂa%VF ml)r\]/ee%nterm%dlate a4,
0.025 1ot @0 ymeN a‘leﬁt(OrZSfrTb) Tl'knedx;twltr]rmlhdwas carriefl oDON aariray form
us@g}?'%hHQn ﬁfrfl l%Poc%t'f'a‘ne & %kltwgs -I; ﬁf%{ge hc*uﬁé’]‘%? g%%ggrgd was

Hase separ
pumfm;ylejsmg\eapmmao @cbptybcaungm w$lszhazvu$ mel-rCDfldIH(lIhadSNIt‘igDMBA'thf column

w5 D, G R R b s P s

resldde veds, thén R@ifled Dy MDARto pive the tB@ donfpdund;) , 7. 41-7. 45

Mg T2 251} A 1s 7. 44 (25 -,
m/%fﬁglgﬂﬁ_sgg (Iz-’lgfh‘,?H ﬁv,wﬁ éﬁg&ﬂz Mgobs)) ,6323136(,39( 55’4,7.%7)-7_.95 (4H, m), 7.72
(1HCewpoaihd HG s), 7.44 (1H, d) 7.33 (1H, d), 6.96 (1H, s), 6.77 (1H, s), 4.66 (2H, s).

2-r3- (Et hyl oxy) phenyl I -N-{r2-(trifluoronethyl>1

H i ndol -5-yl | nmet hyl }-5- pyri m di necarboxa m de To a
Thesfollowmg wdpoﬂndxweﬂe pridgdded BY a3imitar ptaceB80rertonttiat describE for

Co%-lé)?;h hen?ﬁqroélate ?arﬁ]owllﬁgglg %tQXZyitrlfluorom%thyl) 1H-indol-5-
yI]r(‘nd;thyI}zanmneihydrecﬁlorldﬁ)(lrltgrm@ila]éfﬂ) mmol) in DVF (0.5m),
foll owed by DI PEA (0.021ym, 0.120 nmol) and finally

{[2-(trifluoronethyl)- 1 |ndoI
CF

R am de To a

Cpd m/z Retention
[M+H]* time (min)
LCMS Method 1
9 CF, 478 3.29

N%N/
—
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5-yl ] nmethyl }am ne (Internediate 4, 10 ng, 0.040 mmol)
in DVF (1m ). The solution was stirred for 24 hrs then
wWOrMBMER 7Y enoved using a rotary evaporat or. DORMEEB2009/054495

sodi um bi car bonat e sol uti on were then added to t he

ERVE IR
Xt

resi du

8Ial ) % Vha.a IJUuI Cu 7III uu
separ atli artridge, the orgi@ Fﬁayt %1\9 ted/ to
dryness and |purified using|MD §

A acla yall o cnlid h,Qd
Conpou \V | =) A _y T OUOVW oSUT 1T U \UIIH Ill L LIVI LIL] '-r'-rJ. Ml-l
Y o 1H NVR (| D) : |d 9489 26 (asSdfe 2H, [ m) |
8.01- 8.06 (|2 7.68 (|1H, s), 7.83-7.45 (3H, M,
7.07-7.110 (|1 6.87 (|1H, s), 4.70 (2H, s),
4.10-4.115 ("H Q) 1 42 (3H, t).  Conpound 7:
|\|.[(2-'|'ri1f1| do 386 2.73
H- i ndol |- 5- yl}|) I1“neth 5 (4 met hyl pi peridi ne) - 2-
pyrim di necar Q\g-x— mde To @ stirred solution of HATU
(34.4 ng, 0.|0 mmol) in im DWMF was added
(2- (4- netfayl|i eridinyOy -py3dem di hecar opgyl i c
acid) (|Matri|x ic, 20 ng, 0.090 mml) in 0.pm
DMF, fall owed }Qy Dy PEA (O 016 m, 0.090 nmol) and
finally {[2-(tKr+HNiOr onmet hyl ) - 1Hi ndol -
5-y|]rrethy|}arri neH I nternediate 4, 22166 rTg, 0. 090
mol ) imn .3||| PMF—Stt+rtngwas 43\.1||L| nped—f 16—hours.
1M citrlc agid on (10m )was added angq
m xture was |t herllextracted|{with ethyl |acetate (20rr ).
The ordani c |ex Ahas then washed with IMcitric
acid salution (10m ), brine (10m), dried (MSO

filtered and evaporated to dryness. Theresulting

Thé esibaingsowmpetrdd Rer mesdréd By a@imitdh rddoditetto titht Messdet Gor

Int%r eamtggh?%b%% ‘o oun%}éailrg g{gg @T«VltT&Eégguor%neééleI{%liwdol 5-

yl]rhéthy|§3an79e62dmocrs¢nde7(|r59m(eonétb5;3) 7.43 ( 1H, d), 7.27 (
1H, dd), 6.99 ( 1H, ), 4.71-4.68 (2H, n), 4.53 (2H,
d), 2.98-2.88 (2H, 1.71-1 60 (3H m, 1.09-0.97
(2H, m, 0.92 (3H_, ad 8. 4- (1
H pyrazol - 3-yl) - B/-{[ﬂ ‘ -1
H-i ndol - 5-yl 1net hyl ) benzam 3._a/sol uti on of HATU

(0.200 mmol) in DMF (0.5m ) W&s ad¥ied 4- (1H pyrazol - 3-
yl)benzoic acid (ApollQ Scientific Ltd.) (0,12 [) in
DVF (0. 5/Opd f ol | owedRBy DI PEA| (01880 rmmbiefendind
finally {[2-(trifluoronethyl)-1 [M+H]* | time (min)
H i ndol - 5-yl ]|et hyl }ani ne (I nte¢rnmedi ate 4,LGMP25 |g,
100 mmol ) in DVE (0.25m ). ThelexperinentMethed tanried
out in an &ry for g a Bohd&87m ni bRJdOk. The
bl ock was shaken foi 2 hours. | The conpound was
/\N
\/N
15 N 386 2.50
| ~
o
=N
16 | N 396 1.86
AN N/
| =
N
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15

purified using an am no propyl colum which was
pre-conditioned with DMF. The col um was washed with

wORMB(1XBY2? The washi ngs were evaporated to dr yPEFEPRNL054495
the resulting residue was then purified by NDAP to

g|Vethe+'t= €onpod A; -z Ll’IlH]l 385 V1 LH NVR
(400Mz, | M980): d 7.98°( 1H s), V811, Qﬁfteﬁ” m
7.72 ( 1H, s)| 7.67 ( 1H, s), T. 1H, Qf (

d, 6.96|( 1H, s), 6.77 ( 1H 3$), 4.66 (%Mﬂh The

f ol | oW ng—epnrpounds—were—prepated_hy—=a St

procedure to that d I bed for Ogﬁﬁourd 8 l? i ng |t he
appropri ate car 'N acid with 2-(triffl uoronmethyl)-1
H i ndol -5- vyl yl }am ne hydnochl oride (Internediate
4): The foll ow ngZConpounds were¢ prepared by a simlar
procedurd fh at rlncr\rl hnrl fnr | nt er dl ate 12 LSi ng
t he appr Jpﬁ at e ic acid %3@35 2.71
2-(trif|10ronetﬁzﬁi 1 |Hindol - %- i-Hyet hyl } am ne

hydr ochl ori de di ate 5):Conmpound 19:

6-(Trifl Jorome yI) N-fr2 (trifiluoronethyl)-1

H i ndol - 5-yTI Tnet hyl'}-3- pyridazi necarboxam de A

sol ution of 6- (trlfluoronethyl) 3- pyrlda2|necarboxyllc
6081 I

mémgumus m) was stlrred at.roomterrperature

under argon for 15 mins amd then treated with {[2-

| - 5- yJJ net hyl am ne

hydrochl oride (Inter 312 mmol)
The reaction m xt 18 hrs and
evapor at ed under Feduced pressure to renove the
acetonitrile. The residue was dissolved in

A spidine g Gitfifucramethy!) “?h@’“@?ﬁ%\‘?ﬁaéb%%w%H”Kﬁﬂﬁe@?ﬁe&d GQWQr 0.312

mnﬂ\&)SCI-M@T@U@ﬁHé‘RPBﬂ I%ﬂwo%%@rDIPEﬂL{QQQé prg etk ﬁwdp) |ﬁlfaf;é7tbﬁ||trlle (3

the crude product which purifi he tit]
mi)sepBiTisd af oy iempsraiuisdindes aign forrﬂﬁz”“(”EQ”}‘| ”ﬁ‘?‘“ﬁﬁq—wﬁh {[2-

tnfi%dr&lwéihglit@ﬂwhb}ol 5Q%Ie"ﬂ)y 8}%nﬁ’r§a Nydl&éhld#bde ﬁte’i%g(ﬂaié‘% 7§8f mg, 0.312

mn’yol)43Th(e rggptloa)mlxt-pr%\gaﬁ stirpgd féw 18 brsgzmd(eV@ppraggd ur@eg@dpngqi

predsurBROYerSBRAY BELt3 R rile. The residue was dissolved in DCM and washed with
6-r2-( Met hyl o%{% phenyl | -N-fr2-(trifluoronethvn-1

walar; e aniy poliamyns drind @uer MaSRucaIReRATARIM oK fastuged

pre@éure*% Qﬂ&‘d Mhé itk blosREONRERNWAS burified by MDAP the title compound
-S-yOnet hyl J- S- pyri di necar boxam de

39(*19%16@@@66? gl 12, 80 ny, 0.201 mml),
m/4 &s(méﬁw gm RIWMOI)MP—I'ZOOD@I @@Iaé S @)ﬁ@sﬁl dﬂl&fbi @88 (1H, br

). B )1H| B BUE %1 5y 34%84\/9&@?’56“1 qﬁg%@* Eggﬂa%@@ gy ppm.
bubbl i ng argon through for 5 mn.

Compound 20: 6-[2-(Methyloxy)phenyl]-N-{[2-(trifluoromethyl}-1H-indol-5-yllmethyl}-3-

pyridinecarboxamide
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Tetraki s(tri phenyl phosphi ne) pal | adi um(0) (25 ng, 0.022
mol ) was added and the m xture heated in a mcrowave

wo e@otizgre7at 1000C for 30 mins. The m xture wasPCT/EP2009/054495
partiti oned between Et OAc and water, the organics

A rﬁjl geo?f(é E@%L?grg éth(? ﬁ@ll%oe ?J\{,I U;I-é Enrdé)ll %t h l\lgﬁ-.%gg?yridalggarboxamide

(Inqetmedlatedl 2080 ny, MR2AR niroola f{2-¢methylory )phér yboonjsaeitd SiggnaAldrich;

46 PR B S i S s Bgonp 11 808 o DY A anc

wafgr 92my) vias, degjpssed. 7bUbblitg Spon Thr6ﬁgr(foitEImid.) . 7.41-7.48

Te%tr@?n;{?ﬁ%pﬁip%ﬁag%m@ %&g%&?éﬁ?ﬂ@(ﬁ) \/9853 édd]e'al’antd)the

mixtibedieategea blneicidape otamirs af 200 °@ofor 90 giirkd. &he Tivdure was partitioned
L] r r I ,

ool R0 GO UBRITE UBH s BBHEI g ST\ s paoso

an(ﬂp‘mmm‘tedmedémedlmed pa&:eisdre\MThh residue was purified using MDAP to afford

met\hyl ) -1 Hi ndol -
the@”‘%“?ﬁ“@’?ﬁ%g%whi}?ﬁa' car bxam de (I nternediate 12)
m/nwﬁ]tmar(M+N{+ﬂ RIMR (400MHzo déMe©BY!§ 9.05 (1H, d), 8.24 (1H, dd), 7.92

1%’9“@&%%}% BEINL: FAPA AR ERATT 35 A 20 n

), 6186 l(fddll-l- ).A4.90 J2retsh\a.86 GBH| K). KEXahaegénlg NEI protons (2) not visible)
pyri m di necar boxam deSodi um netal (45.4 ny, 1.973
mol ) was di ssolved in 2,2,2-trifluoroethanol (0.288
Therfqllo@ln@&ompobblds: \mergi prepaged by sisinyilap pepades ts dhaltesamibed for
I e |
Coﬁm%g Hd:?ogtdénéf &g@?ﬁé{}gé t%‘réuldf {Eugér‘g%ﬁf%ﬁf{@? A& dty)-1H-
|ndbl—5 -piflroethi} Wr)ynémbgér])e)&-rnlde (Intermediate 12) or 5- chloro N-{[2-

oy i SRS R YRR Cer R oo 122
then heated to 1000C or 30m n. The reaction mxture
was al |l owed to cool rgom tenperature and quenched
with water (10n). Rhe'i*nxt S\yextracted with
ethyl acetate (20m) and t he (f ¢ extract was

washed with a 1: 1 mxture of "water : brine (2 x
]_On‘l)’ dr.ied (I\/hQ(‘/\\ filtered and the solvent renoved.

The result PRY Esi dues wer e pur fiRg b REI&PLIhd
evaporategd to|dryness to give t héVEHTT b EBeaihd| as a

W<

white solfid (40ng). The additioph of th dfF yl am ne
group is beli c:\/pr{ to h ve resulted fro M@E\Od 1
deconposi [t i26n & the redSfiopn cohdltions;

m z (ES+)| 364 : NVR (4O)MNLH de- DMSO): d| 12. 21
( 1H, s),| 8. 8c t), 8.80 (2 ; 7.60 ( 1H, s),
7.43 ( 1H, d), 7. ( 1H dd), 7.00 1H, s), 4.60
(2H, d), 3227 (6H SINg npound 54396 2.29

N-r(2-Triffl uorn

onet h ]-
H i ndol - 5-yl ) n

~R2( 2, 2, 2- Tt i M-Gor pet hoxy) - 2

Compound 23: N-[(2-Trifluoromethyl-1H-indol-5-ylmethyl]-5-(N’'N Dimethyl)-2-

pyrimidinecarboxamide
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pyri m di necar boxam de N-[(2-Trifl uoronethyl -

H i ndol -5-yl ) met hyl ] - 5- (chl oro) - 2- pyri m di necar boxam d
we2qo@appound 2, 100 ng, 0.282 mmol) was sti rr eBCT/RP2009/054495

2,2,2-trifluoroethanol (5 m). A freshly prepared

sol ution of Sodium 2,2, 2-¢rifl uoroethoxide (Sodi um

hydri de 60% i n mneral (o] (226 ng, 5. 64 mol ) in

2,2,2-trifluoroethan en addedtothe

reaction mxture. \T I actlon s then heated

to 850 C for 30m n. " ThE reaction mx*tuFe was al | owed

to cool to roomterrperature and then evaporated to
Sodiuynestal (45emy.es09T3 mngal)rvm disszdvedhe 22, Haifluotoethiaad (0.288 ml,

3 SR gHT gk bireSfiE bRy o dl FedlFentylgropiigg whio

waaﬂﬁntahieled td @ stitred sotmtioachf NFi2-triflesroinidatimgdr 1Heia d ol tbed ) meth]-5-

R bR Be FFRL B o e LR 3. o

rea@hmfimlxtdrblmfdlv%érﬂﬁkﬁﬁ%&to tH°DNECHOmid. Tk Eéﬁclﬁorﬂﬂ'ti,xtwé was allowed

to (%q,?t%d%?r%;tlér@tagl’(atl{%ané 8§Jend;1e§&\)it(17\/\'_zlaﬁﬁ5r (é?r,%wsﬂi%mtx;’_ré ?f\{ﬁg,extracted

withd eﬂ@l §cithte Q0P apidthecbr@dic extract was washed with a 1:1 mixture of water :

br|n ?’ddvﬁ%?%)‘?fj %M ébf Uﬂ? (g'e ?]A;%élrsgg/)%latrﬁggﬁvgm hl?ayrltalsdltllsﬁg(rtersidues

We% fuFified by Mmahw eYaforaiyd tondighessctaghvexhe tie eanpbund as a white

So'wf‘(?m@)ﬁaﬂ‘;aﬁ %ﬂl%‘@&e ¢ @e%y%g“?ﬂ‘% grofpéﬁél e eﬁg *ﬂ%&ﬁeﬂ}ﬁg from

the(c(éacSﬂQomlon &.[BVIF nmoér) thevesaetiad dadlitiohke reacti on m xture

L RN 1 B0 Lol 6L B 28 By A& so1y. 0. 800

(2H, Be T@&BUH; s)NF.43edHdde 3. 28511 H, dd)s3.0D\(eid, $)d.BCK2H, 1), 3y (6H, s).
A sol ution of
[(1-methyl -2-trifluoronethylindol-5-yl)nethyl]amne
Cofnbntied P dhaf(2-Ttifluorb&@thyty 1 Hon dfb-B-vijrat) v 53 (TXCRATrifl Gorbgthwmg -2-
adged fgl Ie% d by triethylamne (0.183 m, 1.315
ction m xture was then Ieft to stir at
roomtenperature for 1h. Thg reaction m xture was
guenched wi t h net hanol or ted to
dryness. The respkt]j ng |re [ d partitioned
bet ween et hyl acefjat & a a 1M sofut itonf 6f citric
acid. The organic flayer was collected, dried (MySC"),

N- [gz riRIcRS&Rg- 1%4‘%695 ylgﬂ%thpmm E*}E/ruﬁm%ﬁh’écfalrtr&amude

esi dues were purif

(Carppayed 2, {100 glogy 2183@1molb WéS étﬂ'f@ﬂblﬂr?e? %%R@?oitﬂ?ﬁnpl (6eg).)A freshly
pref)gljed(é}ﬁu]ﬂo)l of Sé&"sn“% anci)f?%geth%%@um Qyoeld@%o% ihFhineral oil

(226 mg 5 64 mmoI) in 2,2,2-trifluoroethanol (5 ml)) was then added to the reaction

mixture. The reaction mixture was then heated to 85°C for 30min. The reaction mixture
was allowed to cool to room temperature and then evaporated to dryness. The resulting
residues where partitioned between ethyl acetate (30ml) and water (30ml). The organic
layer was collected, dried (MgSOy), filtered and the solvent removed. The resulting
residues were purified by MDAP and evaporated to dryness to give the title compound as
a white solid (90mg);

m/z (ES) 419 (M+1); TH NMR (400MHz, d6-DMSO): & 12.25 (1H, s), 9.29 (1H, t), 9.11
(2H, s), 7.65 (1H, s), 7.45 (1H, d), 7.30 (1H, dd), 7.00 (1H, s), 5.12 (2H, m), 4.59 (2H, d).
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s), 7.63 ( 1H, d), 7.40 ( 1H, dd), 7.10 ( 1H, s), 4.65

(2H, d), 3.86 (3H, s). Biological Assay The PAM
wa@ceabuteyo of t he conmpounds of the invention atPCTEPRE9/054495

NAChR may be determined using the follow ng ceI | - based

pyrBnidimetabokaamid&cr eeni ng, 1(2), p75-80, 1996). GH4C1
cell line stably transfect,ed with human a7 nAChR was
suspended in a 384 wel ] pllate and i ncubated at 300C

nmedi a was renoved & e cell sastied Xt hree ti nes
wth a solution of bal anced salt sol ution
HBSS), 20 nM HEPES and 2.5 nmM probeneci d | eavi ng 20
2-(HifluRerpetRy )-8 wviimidiiecaipoxitie RCigdBlo-Faampio il M. & 489 M) was
st.rﬁe?aqmdcmm Al no%ayﬂéﬁ%ﬁdem PPeRRCi $hs Anfdl rméerM@go% %.57

cal ci um i ndi cator dye) and pluronic aC| was ad

HmehaveRe adeed: fbeRacEeN Mbruggvas therteftdg stirdousfia unger agon. The

rea%ﬁ&ﬂ)l%%?ré QualsTtesh &V a‘b@ra@é’d {Q)‘H?%rﬁjés@)é'ng &he @%ﬁltlﬁ& lré%u‘é@ rV\ﬁare
washed three tinmes |eavin i n each

dlswléﬁdem&mt"éileHgAtSﬁ@t'@@spi [21 awérlybaﬂ%fiwmmﬁhv'@épb’é yl&methyllamme

(InteBhEGtoen 150%5“(?65731%109 ity BEMH0RR wér@sd&%&av/ovmsoy
initiated %{mcol | ecti n&ebasel i ne datapoi nts at

triefiyiasniae (i &t whi's3 oanmeletheipasiingi mixtie wes thes I@fégtst'r at room
ten%ﬂﬂ@#é"\‘gr i mfrégét@ﬁ'nuktuféw&q@&&m niithrid) {1%#)%400

final concentration of 10 mM and serial dilution

equ%atq@ fq dryngssp Tlag repulting geajdues wesdvtheprragiiiongd pefwesn ethyl

acekitMangd 1!\9‘§/l)l‘[}€ior'?‘oif &tk laeﬂa '5helor%aﬁbna%/e19/a§1col%fcte%o dﬂM (MgSOy),
ni cotine was ad and data coll ect'ed for 2-

filtapd 8R4 He ﬁ@#vgahr@éwvad r 51 rgsultingiesidens Wﬁfﬂ:iplfré'ﬁﬁ @M M:i)/b? and

evdpRrAbY B (ﬁrg/Hé%sVi'B gk tﬁ@HﬂI@c&ﬁp&ﬂH?@@Mé‘f ed with the

positive stéric nodul ator test_ conpounds. The
mf%ﬂ?p?ab‘}m NQ%gHﬂWRdéo%éHé décPMeRRD %@prﬁthth@ %@é‘y ), 7.70 (1H,
?Q@,(‘(ﬁHb@)d?@,'@QYﬁ @d}d7 Q@YfH a3Vvess (REE .04 gsﬁ‘—ﬂ‘é?' to or
greater than a maxi mum potentiation of the
response area to appr oximately 1200% rel ative to
Biomg&%- i hggcontrol. In vivo assays with utility for the
evaluatron of activity of nicotinic a7 receptor
They BAM adlisityhefdthe aempaundsef themvmlpn at werpgt NAGHR may begletermined
usﬁ@gﬁé‘fbl‘l qn% g‘%/?%e'dr&apzﬂfr#ﬂu 23 Which uses a Fluorimetric Image Plate

ar naco alre an| I's inc aye
Reﬁmrc{ﬁﬂﬁ@ &eg $ﬂ5\ﬁoeﬁ@r ehalng- Bomstesutar Sareepiagsi e p75 -80, 1996).
avoi dance, novel object recognition, Mrris water nmaze
(or variants thereof), radial arm maze, five choice
GHééexlicall line aleblydransientedtvathiiunzandx € ovd@hR wasrsuepangat irf @ 384 well

plate and incubated at 300C for 48 h in a 5% carbon dioxide atmosphere. The growth

for 48 hin a 5%ca:rkjﬁ)\ |ohk| Bsppiere. The growth
Eg ks

media was removed and the cells washed three times with a solution of Hanks’ balanced
salt solution (HBSS), 20 mM HEPES and 2.5 mM probenecid leaving 20 ul washing
solution in each well. A loading solution (20ul) containing HBSS, probenecid, 1-4 yM
Fluo4 AM (a calcium indicator dye) and pluronic acid was added and the plate incubated
for 45 min at 379C under an atmosphere free from carbon dioxide. The cells were washed
three times leaving 30 yl in each well. The plate containing the cells and calcium indicator
dye were then transferred to the FLIPR. The assay was initiated by collecting baseline

datapoints at 10 second intervals followed by addition of the test compound in buffer
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Th‘% &@3)%%5co>ﬁﬁoun %LV%I} sgréeneH smggaré g]deacrlbed above and gave

ga’- 4 BECEtdighoa 9 phegnegle} tH\&n{E[ @w(th rinhddironmrpetdngiblierilof the response
areﬁt% ?g&l ?ﬁ%{él%ﬁgér@% ﬁél?f?’f B (:loﬂ}]gcgrﬁpzf‘r boxam de;
H i ndol - 5-yl ) net hyI] 5- (4- net hyl pi peri di ne) - 2-

In olro ééré‘ggé F/ﬁ@ﬁﬂlﬁ)? ﬁﬁlﬂe{j %Vag%atlg% IOL %?tg/%f)%ry?gtl_nf a7 receptor positive

mokklatud® Inchidy) Quratdydtllibdted &oricdgnition assays in both naive and

pheﬁﬁa?@lﬁé??lg/}iﬁpﬁrﬁi é%‘ﬁ%ﬁﬁg‘ﬁﬁh@&? Ié'y 74 fha C%E% antl non- matching to

pogitidnrpasaie deitdeans, develobject recognition, Morris water maze (or variants

theii'oltfﬂ l(r]%zraq %rrﬁlrﬁ%&t ﬁ%ﬁ{%@ec%tzs;engll ﬂgét%ﬁqﬁrEEfsléjand cued / contextual fear

contittanirgz sénsbryddtindas@ys(in bothl n.aweoairei pharadologically-impaired

ani%ﬁsﬁgahdlﬁgé J glﬁs%%hﬁ%?ﬁé?me 57 rltkagéff)ex% é alusjltolry gating; and assays

of diug-n@a. abphklanmetd) yhdrpleing anedeyclidine) induced locomotor activity.
4- (6-chloro-3-pyridazinyl)-N-{[2-(trifluoronethyl)-1H
i ndol - 5-yl ] net hyl } benzam de; 6-(1 H1
y2,4-triazol-1-yl)-N{[2-(trifluoronethyl)-1
H i ndol -5-yl ] net hyl } - 3- pyridi necar boxam de; 6-(1
H pyrazol -1 -yl )-N-{[2-(trifluoronethyl)-1
H i ndol - 5-yl ] met hyl } - 3- pyri di necar boxam de;
N-{[2-(trifluoronethyl)-
H i ndol -5-yl ] net hyl }-2, 3" - bi pyri di ne-5-car boxam de;
6- phenyl -N-{[2-(trifluoronethyl)-1
H i ndol - 5-yl ] met hyl } - 3- pyri di necar boxam de;
5-chloro-N-{[2-(trifluoronethyl)-1
H i ndol - 5-yl ] net hyl } - 2- pyr azi necar boxam de;
g-~rifluoronet hy™- N'p-~rifluoromet hy”-|
H i ndol - S-yOnet hyl J- S- pyri dazi necar boxam de;
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6-[ 2- (Met hyl oxy) phenyl ] -N-{[2-(trifluoronmethyl)-1
H i ndol -5-yl ] met hyl } - 3- pyri di necar boxam de;

wB2008A¢ BNyl oxy) phenyl ] -N-{[ 2- (tri fl uor onet hyl PETEP2009/054495
H i ndol - 5-yl ] met hyl }-2- pyrazi necar boxam de;

CL&l\ﬁ% pyridinyl)- I\l-{[2 (trifluoronethyl)-1
dol - 5-yl ] met hyl } - 2- pyr azi necar boxani de;

N-[(2 Trifluororrethyl 1 Hindol-5-yl)methyl]-5-(N N

t%}hp)o d§ t'ﬁ di necar boxam de;

SORPOPI8F ¥t hyl - 1 H-i ndol - 5-y1 ) et hyl - 5- (2

N- [Q ’EHﬂ[rorcﬁmetbylﬁle‘t mdxzilyd- ylﬁnelpylﬂ-ﬁmrrﬂuueawtft}&b))@pyrdmdmecarboxam|de;
v {rﬁfguro&@nr@%\w S O IR AR ol

6-[3- I(Ehyéo»fy)pf%nyl]'-lhb{[%-&hﬂucacmethai)-ngi -ihdoleS-@jrmatiyl}- ngmcbmca’rﬂfm(amide;
5 (ﬁl%n_éflo&i) dIQ é@h@'{f%% datﬂllﬁ)a HXno%?—ﬁ-%ﬁFn%myg 22 ;r?ﬁjrrréz(,!ré%(‘tarb%x?mlde

6- (Bh@@ﬂlb(&bNe{[Zsamftuotdmthyjf 1 Hfirdol-Gsd meeshyd}- mpﬁldmﬁmarhtoxamldeA

2RO By AR PREpBpof P (e BBoR-ARBEPES ront of a

pyrpmymboarboxaﬂmﬂexrder 5. The conpound according to claim

NG ZinRe AL TER ELCR oG R AR SRk ddier eof

erern ot izopnrenia. 6. A
pyrirtﬂdbemrdommde;fl ned in cI aim1l or a pharmaceutically

(BRI BOL T AU (RS 3138 2 Db Biek AR e
4- [4-nyaﬂoa5 tiriflucvomethplird HamcaEadl - dN-{{ 2 dtifegroeatethy|)sEd-indol-5-
A e’ 0 o thotic disorder 8. The use

4- (aeamaw@yu N-{[A-diifmofgmethg)- &iH finddh&- Mﬂsyed’ryd}bémzadildmr der
- SERARBORSThe Sonl Sy SOTRRD ARG PR D,
4-(i h‘i—1t2142-trmznla|$-at){l\u{[2¥(tuflu(Honmemlybalh‘blndolfﬁayl]metby:ilhengamlde

SR TR TR AR B R B B,
6-(&in-1e3, 4mazold1}yt)-mvb{ﬁm(tntbtﬁoramemlyt}dltrhlddeié gifiethgH34i n cl ai m
pyrildinoercaﬂ)oQQrﬁro%?C(eu“ cally acceptabl e
6-(1H-pyrazol-1-yl)-N-{[2-(trifluoromethyl)-1H-indol-5-ylJmethyl}-3-pyridinecarboxamide;
N-{[2-(trifluoromethyl)-1H-indol-5-ylimethyl}-2,3'-bipyridine-5-carboxamide;
6-phenyl-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-3-pyridinecarboxamide;
5-chloro-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-2-pyrazinecarboxamide;
6-(Trifluoromethyl)-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-3-pyridazinecarboxamide;
6-[2-(Methyloxy)phenyl]-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-3-
pyridinecarboxamide;
5-[3-(ethyloxy)phenyl]-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-2-
pyrazinecarboxamide;
5-(3-pyridinyl)-N-{[2-(trifluoromethyl)-1H-indol-5-yllmethyl}-2-pyrazinecarboxamide;
N-[(2-Trifluoromethyl-1H-indol-5-yl)methyl]-5-(N'N Dimethyl)-2-pyrimidinecarboxamide;
N-[(2-Trifluoromethyl-1H-indol-5-yl)methyl]-5-(2,2,2-Trifluoroethoxy)-2-
pyrimidinecarboxamide;
N-[(1-Methyl-2-Trifluoromethylindol-5-yl)methyl]-5-(trifluoromethyl)-2-
pyrimidinecarboxamide;
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salt thereof. 11. A nethod of treating schizophrenia

in a human conprising adm nistering an effective
wa@emane76ed a conpound as defined in claim2l orPEI/EP2009/054495

pharmaceutical |y acceptable salt thereof. 12. A nethod

kng cognhitive inpairnment in a human conpri sing
Oraa?rHrﬁ%% e€ring an effective anmount of a conpound as

defined in cI aim1 or a phar rraceutl cally acceptabl e

iglngpé hg{g dlrig td Cn%oun %geﬁ' gsonﬁyﬂgrrﬁac%‘ litjcally agceptable

salphar maceut i caI |y acceptabl e saI t thereof, and b) one
or nore pharmaceutically acceptable carriers or
exci pi ents.

3. A compound as defined in claim 1 or a pharmaceutically acceptable salt thereof,

for use as a medicament.

4. A compound as defined in claim 1 or a pharmaceutically acceptable salt thereof,

for use in the treatment of a psychotic disorder.

5. The compound according to claim 4 or a pharmaceutically acceptable salt thereof,

wherein the psychotic disorder is schizophrenia.

6. A compound as defined in claim 1 or a pharmaceutically acceptable salt thereof,

for use in the treatment of cognitive impairment.

7. Use of a compound as defined in claim 1 or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for the treatment of a psychotic disorder.
8. The use according to claim 7, wherein the psychotic disorder is schizophrenia.

9. Use of a compound as defined in claim 1 or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for treating cognitive impairment.

10. A method of treating a psychotic disorder in a human comprising administering an
effective amount of a compound as defined in claim 1 or a pharmaceutically acceptable

salt thereof.

11. A method of treating schizophrenia in a human comprising administering an
effective amount of a compound as defined in claim 1 or a pharmaceutically acceptable

salt thereof.

12. A method of treating cognitive impairment in a human comprising administering an
effective amount of a compound as defined in claim 1 or a pharmaceutically acceptable
salt thereof.
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13. A pharmaceutical composition comprising a) a compound as defined in claim 1 or
a pharmaceutically acceptable salt thereof, and b) one or more pharmaceutically

acceptable carriers or excipients.
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