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a7 nAChR. I n addition, the invention relates to conpositions containing
the heterocylic conpounds and processes for their preparation.

I nternational Patent Application WO 2006/ 113704 di scl oses the general
formul a of gy Whfgsshass of conpounds enconpassi ng some whj sone
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PAMs enhance a7 nAChR activation mediated by endogenous or exogenous agonists
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of PAMs have been reported (Lightfoot et al. Progress in medicinal chemistry 46:131-71,
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SUMMARY OF THE INVENTION

This invention relates to heterocylic compounds having activity in modulation of the a7
nicotinic acetylcholine receptor (nAChR). The invention aiso relates to the use of the
heterocylic compounds in treating diseases and conditions mediated by modulation of the



According to a second aspect, the invention provides a conpound of the
formula (la) or a pharmaceutically acceptable salt thereof: 0 )7Ny) (1, 84
R3 A wherein:(la) X, Y and Z are each independently selected from CH and
N, A is roma isobutyl and a 5 or 6-rrenber

het er oar yl %\Ahﬁg?/g?%?rjzsar d 5 or 6 rrenber ed aryl or heter og @#’%ly&{gwect ed
froma carbon-|inked phen yridinyl, pyrimdinyl, fury', pyrrolyl,

t hi enyl or 97 88%8Bdp Wd't'@agﬁ 'Wﬁf‘ﬁ'ftb‘rfalateﬁ i@ dyaRdsitionssebnidinity the beterocylino

subst i t uentsmpoudePsRrRBédsyessiel 6T P@pg,ﬁgﬁn hal o, cyano, nethyl,
trifluoromethyl, nmethoxy and trifluoronethoxy; and one of R3 and R4 is
hydr ogen and the other is nethyl. As used herein, a halo substituent

refers to fanoationalClatent Appnbartrmﬁwverzdodroﬂnona@i:raeds&he% tef%{ﬂ%rrﬁ?ébf &Wﬁ'@r
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enbodi nent n rwse indicated,. a
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| east 1 and at nobst 6 carbon atom; Al kyl can for exanple be, but is not

limted to: meth ropyl (propyl), isopropyl
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-electro n% Cf @Hﬂp %\;\tlbrg&ventmgrri,pmnc:ﬁwd et i aligaed aP‘fV'%Bfem fied
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used herer,mbell‘%ql_eé%ﬁa%t JEf ers to a cyclic or bicyclic group with at

| east one ring conj ugated pi-electron system and conpri sing at
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I n one aspgfkt clic group.
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DETAILED DESCRIPTION OF THE INVENTION

In general, this invention relates to heterocylic compounds having activity in modulation of
the a7 nicotinic acetylcholine receptor (NAChR). It is believed that compounds with which
the invention is concerned are primarily active at that receptor and lack significant other
biological activities. The invention also relates to the use of the heterocylic compounds in
treating diseases and conditions mediated by modulation of the a7 nAChR. In addition,
the invention relates to compositions containing the compounds and processes for their
preparation.

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



The enbodi ments descri bed bel ow are enbodi nents of either the first or the
second aspect of the invention (as appropriate) unless specified
ot herwi se. WO 2012/ 055942PCT/ EP2011/ 068807 I n one enbodi nent of the

first aspecwo@biziob®si nventi on, the invention provides r a salt
BT

thereof for use in treating diseases and conditions ne Jdul at i on
of the a7 nicotinic acetyl choline receptor (nAChR), wherein the conpound

is a conpound of formula (1) as defined above other than: In a further

enbodi ment of the first aspect of t {nvention, the invention provides a
conpound or a salt thereof for use [n fr e%i ng di seases and conditions
medi at ed by nodul ati on of the a7 cot’l 'lc\acetyl chol i ne receptor

(nAChR), wherein the conpound is a conpozinglof, fornula (1) as defined
above other than: In one enbodiment of thd, setond aspect of the invention,
the invention provides a conpound or a salt thereof wherein the conpound
is a conpound of fornula (la) as defingg above other than: WO
2012/ 05594?&?(@/ IIErE%OJhllo 8807 In a further enbodi nent of the second aspect
of the inventron thEY FRAERET B8R Frrstlions snediateshbo g iationao! 3k 07 tiivetineof
wher ei n t hecatdehove dedeptoa(rda@mphudredi: fornula (1a) as defined above ot her
t han: In, o inent, of the first aspect of the invention, Qis
sel ected from ra;)@’b\gng,ﬁ‘!-’1 ch Indepqnoeqt -s,efegi?g,mms(;?".' aldNia further enbodi ment,
when Q i's - Cle2GMs isotidtyor &5 caBeheRbersceariek RetbtoatyNseclddrioRes cephedi ment
when Qis -S, 11 [ th H | further enbodi nent, when
Qis -CH2-, thelﬁn_%jp r?eg}lsgéﬁ@%y Eﬁyr r'@ﬂﬁ&u h&yrﬁ@ﬂﬁ@?”yiﬂﬁ's?@z?'é': N n a
further enbodi raptenaliyaerstiQiadswitiame or tweesubbtBdergnitddi@naangy Baédieddronh N a
further embodi R cyaMdeReddl it . and are bath H 1In one
particul ar enbadi fent et é?': oy éﬂl@,erpg%{y]ﬁéhnﬁtrg@]ognﬁw&, DEAEEL rand
-S-, and Rl _andReMbpred Beferpany setpqted irappa carbm-tinked ppricigt, egrirhidiog foryand
methyl and R2 iggrrbiyl, Bhen dr Ssoxdrond ofoni@Rdly R e BBt iy - |0 one

gn enbodi nent ot “the

enbodi ment of the I nvention, for exanple, second
aspect of the iSHOAY ef‘[fd?defepgenﬁﬁ%‘?dﬁr‘gj fEQve halp qyanmo, Joetintl triffueromethplt h CH, or
one of X and Y mathddaandifiitremethbgy; is N. I n one enbodi ment of the first
or second aspe of the inventian, is 5 or 6-nmenbered aryl or

het eroaryl , geﬁe%tsglﬁctf}? ﬁﬂﬁ"é‘ @&Pb‘gﬁ'ﬂ’ m&‘a"pr%nﬁ angy (R mftereipRtisni di nyl |
furyl, pyrrolyl,jthienyl or isoxazolyl, each optionally substituted with
one or two subsxi ts independently selected from hal o, cyano, nethyl,

trifluoronethyl, oxy and trifluoronmethoxy. In one enbodi ment of the
first or second,as(gegts of the invention, when A is 5 or 6- nenbered aryl
or heteroary!, Psan¢jRcargeagh individurlyseleeipt from hydogeroandyheth, wittl teet ed f r om

phenyl, pyri di pyhisothat whod Q id 10O BN HRAERPRAboIGRAl IS 5 or 6-menbered
aryl or heteroaryl, said aryl or heteroaryl is optionally substituted with

one or two groups selected fromhalo (for exanple fluoro or chloro),
cyano, metAeyerding itd & bermno mepeey; theaindeniien paxies b Qordpduntbh@k rGARRAIFBRL . When

A is 5 onubr teroaryl, said aryl or heteroaryl Is
optional | ﬁ %ﬁ%%@%&%ﬁ%ﬁ%&)gﬂ&ﬁ%@&m groups selected fromhalo (for

exanple, fluoro), cyano, nethyl and trifluoronethyl. In one enbodi nent,
when A" is 5 or 6-nenbered oi\

/‘\/NYX\\{ Rt
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(1a)

wherein;

e X, YandZ are each independently selected from CH and N;
» Alis selected from a isobutyl and a 5 or 6-membered ary! or heteroaryl, wherein
said 5 or 6-membered aryi or heteroaryl is selected from a carbon-linked phenyl,
4



7 heteroaryl, said heteroaryl is optionally substituted wwth one or two
groups selected fromfluoro, chloro, nmethyl and trifluoronethyl. In a
further enbodi ment, when A" is 5 or 6- nenbered heteroaryl, said
heteroaryl W&§.Aphdsepal |y substituted with one or two gr ed from
fluoro, nethyl anc? trifluoronmethyl. In a yet further eﬁggg“?’ﬁ@ﬁ%ﬁgﬁhen A
is 5 or 6-nenbered heteroaryl, said heteroaryl is unsubstiuted or
substituted wi tPYigRg. Brimideylfevhpyrar.duipey of imoxeneyleeasboptinmaty, when A" is
phenyl, said phﬁmyditutbéwﬂﬁbh@aahbﬁu@ﬁhéhfsﬁﬁﬂeﬁgnd%g;ike%f‘ed%n%H&P%gfﬁ‘dps

oro thyt,

selected fromhalo (for exapple fluoro or c , cyano, ne

trifl uoromet hylmﬁ'ﬁﬂ’ W@'{%W?}!‘VLI'HetQOWWNéwo@ﬁ’ﬁMﬁW@ﬁ@, when Al is phenyl,
sai d phenyl iss gretdf @Pand R is berbidridrRidhdbihbr i9RRIQL two groups sel ected from
hal o (for exanple, fluoro), cyano, nethyl and trifluoronethyl. In one
enbodi nent of the second aspect of the invention, Al is selected from

i sobutyl aAsluseddrerdin, meralvesubetitaany tef@s thikioes, @RIbK] broSidiald &dY kadtalsOlh one

cach opt | cRari < BRA T bR ok PPl lab b bier L chtenaent 1y

sel ect ed fbremphal o, cyano, nethyl, trifluoronmethyl, nethoxy and
trifluoronethoxy, especially halo (for exanple, fluoro), cyano, nethyl and
trifluoronmethyl. In one enbodi nent of the first aspect of the invention,
A2 is as of a5embreigreatY eitér oaryl optionally substituted with one or two
substiuents selected fromnethyl, trifluoronethyl, nethoxy and

trifluoronmethoxy, for exanple, methyl or nethoxy, especially nethyl. In
anot her e%“bﬂﬁeﬂéﬁfe'”u@e feam aaley'divhen sy & aroHe perbRay ol ageuR)iaflersyto a

subst i t ut esfraight br oraectist MydrocdroH aditd) deRRERBA LBV of Hre hidrBgeh Sbm
6- menber eqd Otglg%“gr ar I0 §el.ec&ed fr.forg a carbon-I|inked p%ri di nyl;

pyri mi di nyl® u?(})‘ a4k A7 SPgTe S Bt G35PR A19MS LB 1 9XATPIB AC eedlkyl
descri bed mérmsea straigha of Wrdricked BydoamdirboeradicdZohtainigSat 08ash-1 neale mesht 6

het er oar yl =lin ridinyl, rim.dinyl furyl and
fury!, f orcazcﬁg%qp(?rggagﬁé@;%@ﬁ&laeﬁ%@@g bﬁy?‘ﬁﬂ? ﬁ%tlh,m'tsgé\ ”b%’i‘ HW@I ?@%éﬁﬂrs’?i tuted
as descri FEePYAlIoRy)), isepne drmefbyletoyll ,n-Aayli (utglpl isdiubt] decdotyl nsubsth-ut ed
pyri di nyl | 80RdthybutH s Ethil Mid b 1 hyl, pyrim dinyl substituted
wth two n%?ﬁoxy gr%ulg)g, fu%?/lr{osg'pwox?la Iﬁg;o“s bstituted with one nethyl and
i soxazolyl optionally substituted with one nethyl. In a further

enbodi mentAs Add Rergil eayiedefbrsom b SbAcUSBEh Mith i 411 Bt ABYiMRY FhvHgy!
substituted w t.h, ol

ne nmethyl, especiall ridinyl substituted w tth one
met hyl . | FOUgpd PLRiEp %%Bdi'E@?ﬁ?spﬁ%tepﬁ)'/v/&’zn%geomq“&'nalf specfiggdetnited
pyri di nyl the &rgirgrédp may sedubstiteidd by ome drmwte isdbgiistents2- met hyl - 4- pyri di nyl ,
3-net hyl -4-pyridinyl, 2- methyl-3-pyridinyl and 2-pyridinyl, especially
4-pyridinyl, 2-nethyl-4-pyridinyl or 3-nethyl4-pyridinyl, in particular
2- et hy| - Aspyged diergin,. "heteroany'erefersita heaycliendroultysimproupltveth Adedss oaptringnal |y
subst ut ed Havikd di K 1 i s | 3-pyridinyl. 8 1In
one enbodi ge'rﬁﬁ qoﬁ‘awtu %Egé&;gi(r:%er%mgg%ﬁ%ﬁ%@?tctg ﬁg”#ﬁéﬁﬁ%ﬁﬂg% %Xgaqﬁlgt%fflorand R4
i s hydr ogd¥o: heteroatyps selepirstiram At OgndiShdnfone gspestive Cheterbayih groupieemi, on, t he

conpound @f e-aEmbérad (chdlici Grodb. CIRNGHRUASheBS "hét%a&i"%oi@tieeha’f’r% rE%ﬁe%féhi by
accept abl e chlﬁ] t her eof . Furt her. elx?n'PI es of canpounds of the 1 nvention

i ncl ude CSP% ra/ dgyng el grglflp)B:pyrlmldmy pyrimidine group), furyl (furan group), pyrrolyl

4- ( 2- Met hypyBlef groam)y th)en- (¢ Bopmend gioud) o ipexaielyiNigdNazbre (toudyr IEdtmyAbeyr i M din
4- (2- Net h%’ﬂk-eé’- fatorgay §roBP v Re RUIRCRd Ay g 15aen 4 shesilied deriodhe i i di ne

eteroaryl group may be substituted by one or more substituents.

The embodiments described below are embodiments of either the first or the second
aspect of the invention (as appropriate) unless specified otherwise.



Cis-2,6-Dinethyl-4-[4-(2-nmethyl-3-furanyl)-5-(2-nethyl-4-pyridinyl)-2-
rimdinyl |l nmorpholine NN o

!to?/ans- 2,6-Di met hyl-444-(2-net hyl- 3-furanyl)-5-(2-nethyl -4-pyridinyl)-2-

pyrim di nylwonsphsseine o 1 -[4-(2-Methyl-3-furanyl)-5- (I?CTMzblq,'osssm

inyl)-2-pyrimd i nyI ] hexahydro 1 H-azepl ne

C|526D|rreth J rg th 2' (2-methyl -4-pyridinyl)-2-pyrimdi

nyI ] mor phoI g mbodime thl[II%ffl’ ta pec oft emventlon the invention provides a compound

cis-2,6-Di Imeahglﬂihérebﬁfe(&ermtréaﬁﬂ:garsbalée%'h‘r‘l&):oMt(oas FrRERNI b TRl Y e 2- PYr a

él ? Z: lsngrpla@l”lcgﬁh S/ RRSTIDR SCRR P AGHR AT the emRAYDH A comngraghgi1) - 3, 41- b
i pyr| di ne formula (I) as defined above other than: .
6- (ci s- Z6- di net hy1- 4- nor phol i ny1) - 21- et hy -2-(2-net hyl - 3-furanyl)- 3, 41- bi
pyri di ne s

o}

\ /

O

In a further embodiment of the first aspect of the invention, the invention provides a

H,C

compound or a salt thereof for use in treating diseases and conditions mediated by
moduiation of the o7 nicotinic acetyl choline receptor (NAChR), wherein the compound is
a compound of formula (1) as defined above ather than:

In one embodiment of the second aspect of the invention, the invention provides a
compound or a salt thereof wherein the compound is a compound of formula (la) as
defined above other than:




Ci s-2, 6-Di net hyl-443- (2-net hyl - 3-furanyl ) - 4- (2-net hyl - 4- pyri di nyl ) phenyl I m
orpholine NO G s o S
2, 6-Di met hyl- 444- (2- net hyl phenyl ) -5-(2-met hyl - 4-pyridinyl)-2-pyrimdinyl]m

orpholi ne  wo 2012055942 PCT/EP2011/068807
Ci s- 2, 6-di met hy1- 4- [ 4- (2- Met hyl - 3- f ur any1) - 5- ( 3- met hyl ATAFAIENERY) - 2.

rimdinyl r.phol i ne _ _ ) , _ ,
Eiys- 2, 6- Diy HJeir’Tﬁv erembpdment g (g second gsregl ¢fyig invenfion, therintantior pravdena ) - 3- pyr |
di nyl ] - 2- pympaundionyIshimmpebolhdign the co ound is a compound of formula (la) a .
CISy4][4(ng|H 4%@@ rp]?{\ElISpyrldlnyf) -(2- rre{) pyrlé%yl)-z-pyrlm
di nyl] - e&en‘%ﬁﬁv ‘?’B fine )N O F; o o
cis-2-[2(26D|rrethy1 4- ‘nphollnyl)-S-(Z} thyl -4-pyridinyl)-4-pyrimdin
yl']-4- fluorobenzonityil g ;i and ~

CI52[2(26dI 134- gy Stho (i ny 1) 453
yl]-6- (trllel’fO“/O‘l‘TE‘[’lk

bahiZoni N
= \'Or'j
CH CH, N

s
3

In one embodiment of the first aspect of the invention, Q is selected from a bond, -CH,-, -
CH2CHe-, -O-, -8-. In a further embodiment, when Q is -CH.CH,-, then R' and R? are both
H. In a further embodiment, when Q is -S-, then R' and R? are both H. In a further
embodiment, when Q is -CH,-, then R’ is selected from H and methyl and RZis H. In a
further embodiment, when Q is bond, then R' and R? are both H. In a further embodiment,
when Q is -CH,CH,-, then R' and R? are both H. In one particular embodiment, either: Q
is selected from a bond, -CH,CH,- and -S-, and R' and R? are both H; Q is -CH.-, R is
selected from H and methyl and R® is H; or Q is -O- and R and R2 are both methyl.

In one embodiment of the invention, for example, an embodiment of the second aspect of
the invention, Z is CH or N and either X and Y are both CH, or one of X and Y is CH and
the other is N.

In one embodiment of the first or second aspects of the invention, A'is 5 or 6-membered
aryl or heteroaryl, selected from a carbon-linked pheny!, pyridiny?, pyrimidinyl, furyl,
pyrrolyl, thienyl or isoxazolyl, each optianally substituted with one or two substituents
independently selected from halo, cyano, methyl, trifluoromethyl, methoxy and
trifluoromethoxy.

In one embodiment of the first or second aspects of the invention, when A'is 5 or 6-
membered aryl or heteroaryl, said 5 or 6-membered aryl or heteroaryl is selected from
phenyl, pyridinyl or furyl. In one embodiment, when A'is 5 or 6-membered ary! or
heteroaryl, said aryl or heteroaryl is optionally substituted with one or two groups selected
from halo (for example fluoro or chloro), cyano, methyl, trifluoromethyl and methoxy. in a
further embodiment, when A'is 5 or 6-membered aryl or heteroaryl, said aryl or heteroaryl
is optionally substituted with one or two groups selected from halo (for example, fluoro),

cyano, methyl and trifluoromethyl. In one embodiment, when A'is 5 or 6-membered
7



O NNK)rY- In one enbodi nent, the invention provides a conpound of list B
or a salt thereof, for exanple, the hydrochloride salt thereof. In a
further enbodi ment, the invention provides the conmpound or salt of any one

of Exanpl eg descri bed below. In a yet further i t he

i nvention pr OV|2a)g§59%%:| s-4-[4-(6-fluoro-4-nethyl-3-pyri dF% {SWO 2anhet hyl - 4-
pyridinyl)-2-pyrimdinyl]-2, 6-dinmethyl norpholine or a pharnmaceutically
accept abl d1esupayl spi¢ kaieroanybjp opticaAil substithied Wit prectr tee pweps sdiectacHemeof . | t
will be aﬁl@lb@)cbt%r%dméthﬁtanﬁ lﬂﬁlu@lro?rr% £ :I%ﬁ é?ﬁbobﬁne'nf‘g\fﬂ?ﬁﬂqs%%rbml ude

conpounds haV|n%% nbi nati on t e enbodi ment i ned her ei nbef ore.
For the aVvBEBRa h%?mﬁ'bfh Beid hﬁtﬁfoé%'scﬂpﬂw s\bslitdigd with @ of e graipen

"substit Uts%(écteﬂﬁr@ﬁﬁluﬁ#&ﬁﬁetfﬁrkﬁr@dnﬁiﬁérdﬁﬁ&hwrln awéﬁur%fr bMBsiBERUMSen A § he case
ma nu ernative t he

where grou be, sel ected f ou
sel ect ed dP %dpf‘é‘){%? erpa, 83 etSFDaB’i' FF@F%{'“teCEUrS“PﬁEU%Q/‘Bi %ﬂ?c‘gt‘f!ﬁ doubt ,
t he term "meiole peagde i bye' emmcmrrsemhmenm@menp,rmdmmlmusm?tl tuent is

the sane oroRtrdlEh e Qb aRhT e iR Th SR g S phph e = MY P
phar naceutcyaa, Wifabo’élporamleélyemdtroethdwrIneﬂarrliwr embommemtcmm@ Adad gheagldi ti on
salts for i romc,

hydr oi odi LEE Gsﬁ% Mﬁd@’%’%ﬂ%ﬁ" E%ﬁf'@%ggogﬁ”wg#%%g% rlng% %c(f%gs or with

o gano- s ulk¥APIe. fh!@rqﬂscyammy and tridyarerestiie HE , HBr, HI sul fate or
bisulfate, nitrate, phosphate or hydrogen phosphate acet ate, benzoate,
succi nate, saccharate, funmara maleate, lactate, citrate, tartrate,

gl uconat e N RRYpogyrerit ertf‘ﬁéﬁ‘e’é‘l}la??ﬁ?é?féhe Byeniiae i fstssiested romdspbuivband f onat e,

p-t ol ueneﬂdrBQﬁk&ht&r@ﬂﬂyMﬁﬁ@ﬁt@rﬁ,&latdSaryl BPbr He@étb&%em@ sEMEtb@RbE a
phar maceut | 1-19, 1977; P L

B
Goul d, Int8 ?’RB Fskbe E&’?‘G%E’P’H@{‘ﬂgfﬁtﬂﬂﬁ?ﬁ?&@&?ﬁ%ﬂ&“bsgg{ef’wg@?e o9 217; and
Bi ghl ey etsabistitugntsyredeppraitinty sflecRitdramacsoltoyaad, mﬁmhnmhmgmethmembxpekker

e oo FihctBRendo), Wby nf8 A5 danefuord LBRE RIRPRATENL T1e P2t Of

t he conpound 0 eutic e salt, for
exanpl e afifM@iomsiilyt . Herei nafter, the conpounds of fornula (1) and their
pharmaceutically acceptabl e sal ts are referred to as "the conpounds of

t he i nvention” It will be appreciated b%/mthpse skilled in the art that
certain pibeneceRpdueant oibe Uré’saStE’PCttQﬁ@edWﬁp nisis @ aribemembeased heseroanhi ch nay
be nade popnalyosudstitlBalvitel eRs o’ctﬁatsumu@ttﬁgzﬁectémbbnmﬁhbthploﬁuﬂ@ﬁ&nethyl

phar macol ;ﬁ_%l cal 4; hV't lﬁs SE) LII mn%/ in certain |nstances, be

admi ni st e BY9¥Y &7 {/’ %‘3 fY Tof §FagPle, MPUPh e BERPYr SRty SPeiRédn i n t he body
to form canpbereisbodiefanh@disi s deembmbered asteatityl uhtiondllyaUBstied wicsteogi cal 1y
active. 2 rlbda r ugs". Al

pr ot ect edH—%&ry?@;W\%éNea%%mm%’Pﬁg EJ% Egﬁnjﬁgnﬁo%?s eﬁ%ﬁaelg ‘?{ﬁ?ﬁﬁi rst
aspect ar eaibhm:llfﬂ@é@ywm“mr Imideyls&opendalsoxahelyh eachoptianally $oatitpled as of

sui tabl e geQsigEdQsove QFI aﬁzﬂﬁe?@rﬂﬁ&&i’ﬂé’rﬁ A’Zf is Eg%r @rn%%ﬁfe}eé)‘é‘%\’e%ﬁrylgglsa £38 and

described in Drugs of ay, Volune 19,
in Topi csPA a@‘?é‘?ﬂ”s"ﬂ'r‘%ﬂ pY@ﬁ'ﬁ}ﬂt@ﬁ”"@l”Y' p‘py@(ﬁ‘é fUFY'BfPBG’@'TtPH @1037%‘5"”5@ of

Prodr ugs' phidlrl;‘l eBeH6lgiaAdIg subdti @ £ desdrdBE ab&dsaplaRk e%bﬁ@hh‘m@ntdhslﬁl osures in
r ef erence It will further be

whi ch docu are incorporate
appr eci at & %?lc?f[r%ggs@ﬂqt? r'p'ﬁgltoﬁgo@h S“%htéﬁed(‘f"ém ©8¢ etyh _MdnY known t o
t hose ski blimstiuten mihewarrtetm:sy Yrouos, oyl eplices!ly sdb@tftut@dalmﬁ)bﬁe msthdesgr i bed by H

Bundgaar d, Ir ure in which docupent is
i ncor por at Sbgazﬁgﬁ%t'gp%l ug)sf“&?e&nvgg')on%ame%ﬂﬁj "?r%éc@a’ %ﬂbc’gﬁ'ﬂ)‘?’“&g# {Sfelected
f unct i onafremiugsubstiged BH@WVE&N@MI@MEMHSIIEB&daWI@ ope exgi, eepdciailnpytridieylconpound

def i ned 'Quﬁshfﬁtécd'\ﬁlﬁltogémﬁ in I08 (GHEPOHBSLAm AN, m%plzggvgaaph@gs&ésﬂt&e'f salts

may exi st 1 n sol vat oun e 1 nvention or

their sal PEidgwl, wﬂ\i\atseeieﬁgedrffatne’smoﬂmtﬂh%neémboﬂwwwbﬁ reeiiayl-A-pyedingg, 2- may
exist in ﬁ@mmbwml érQirE?fpynBFPI?I espeemye; pyriamglng Ry R LGridAA cyr@@é\hhc forns.

Ther ef or e, cgordl n e invention provides a
sol vat e, ﬁﬂﬁ‘ v '%Pgrb‘?“('ﬁﬁﬁdﬁe%\f' 4tFHBd'P)6 H{Bédﬁ%”?ﬁ‘ ef'ﬁed*i”ﬁvfe}‘{'ﬂ?roh is
optionally substuted pyridinyl, then A%is other than unsubstiuted 3- -pyridinyl.
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Certain conpounds of the invention nmay exist in one or nore tautoneric
forms. Al tautomers and m xtures thereof are included in the scope of the
present invention. Certain conpounds of the invention may possess one or
nore chiralyFfMdsss,and so exist in a number of ster e%éﬂﬁ?&h%&é&;“
Compounds having one chiral centre may exi st as enantioners of a racemc
m xture containing enantioners. Conpounds having two or nore chiral
centres may exist as diastereoi sonmers or enantioners. Al stereoisoners
(for exanpheneRabbiRER ¢ tRMcHAEHEERPINRIRA N, ANE nBing s it her eof are
included in the scope of the present invention. Racem'c m xtures may be
separ at ed ?8<§F0e their individual enantioner using preparative HPLC using
a colum with a chiral stationary phase or resolved to yield individual
enant i omer met ho known t illed n the art. In
a1 on. SR o ROGedlBr O Be KRB AR sE o Y ind used to

pr epare |nQéV|duaI enantlo The i nventi al so includes all suitable
i sotopi c vankati t he g¢dnpounds of the inyv npounds of the

i nvention n%%j 4 ared ino n ety of &ZEE*an.th Vollomnng reaction
schenes and th

and R2 are as def{n d'in the_firstlLaspect of t he— ntlon These
processes form furt¥fer aSHécﬁs of thé& invention.” Thioughout the

speci fication, general fornulae are designated by Romgan nunerals (1),

(rn, (111&23(| ubset swof the gener al
(la), (Ib) NL%‘
are conpounds o

i (}vec) etc. N
e and JZ hre both N and Y is CH,

Compounds of for Bpared a f
reacti on of conpo (') with 7o, formula (111) as
shown in Schene 1: Schene’l For exanpl &, conpounds of the fornula
(Ic), which are conpounse of "4 he formula (I b) wherein A" is 4-pyridinyl,
optionally bs ,.€. R3 is selected
from hydr ogen™o may be prepared
according to sche 4%L onpounds of—fornula (11a), which
are conpounds of t 9.fornu|a| L) i i [ yridinyl, optionally
substituted at the™2-positfdn™ith methyl, and A2 ¥s 2-methyl-3-furanyl,
wi th conpoungs of formula (111) as shown in schenme 1A

'*L | \N N\\N N—<}q ) \\
he | N / =
\ Y
H




Schene 1A Typical conditions for the reaction of conpounds of formnula
(') with conmpounds of forrmula (111) conprise treatnent with a suitable
base, such as potassiumtert-butoxide, in a suitable solvent, such as

et hanol , at wedditssosgonmpounds of the formula (1la) may red from
the reaction of conpounds of the formula (1V) with DWVF- %ﬁ;&%ﬁ)‘fﬁos&sm

(N, N-di net hyl f or mai de di net hyl acetal) as shown in schene 2. Conpounds of

t he fornmul aHgIV) may be prepared fromthe reg&aChti on of compounds of the
formula (V) "W th c ounds of the formula (M) . _Coppounds of the fornula
(V) may be p?@gé (h 1a) Conpounds
of the fornul 11 f conpounds of the
formula (MI1) with c ounds of theyvfornmula (1X) las !;h/ in schene 3:
Scheme 3 NH Ni, ( N J HO (V)L Typi cal condifions for the
reacti on of corrpouandsoof the fornmil ao(V 1) w thonpounds of the fornula
(I'X) conprige tyeatnent w %ﬁ\base, such as diisopropylethylamine, in a

sui tabl e sol vgnt| such@ , N di mgt hyl f or mam,de, _at oom f.enperature.
N aVYal DaVaW
2 HC>*/ " N "
' H,C /1 = /Y
, 3 o H,C o

\
In one embodiment of the first aspect of the invention, the compound of formula (l) is a

compound of list A or a pharmaceutically acceptable salt thereof.

Further examples of compounds of the invention include compounds of list B:
4-(2-Methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl)-5-(4-pyridinyl)pyrimidine

N \ —
j N_<1l— N/ N
/ \

o]

4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyl)-5- (3-pyridinyl)pyrimidine

N i\ —

N—‘</_ \ /

: N N
/A

O

4-(2-Methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl)-5-(2-methyl-4-pyridinyl)pyrimidine

N —
7 N
S )““(N_ N A
/A

0

3

4-(2-Methy!l-3-furanyl)-5-(2-methyl-4-pyridinyh)-2-(1 -piperidinyl)pyrimidine

10



Al ternatively, conpounds of forrmula (I) rmay be prepared from conpounds of
formula (Villa) or (VII1b) according to schenes 4a and 4b. Conpounds of
formula (Xa) or (Xb) include a leaving group L on the central aryl or

het er oaryl may be substituted for a group Al _or A2 as
appr opri at deﬂg’é‘#é%é 4a’yL Ry." 711, N Z 2 Schene 4b P‘QJT’)EWN%“FWN Z A2

NZL
< > e
N—<N_ NN

7\
© ;
cis-2,6-Dimethyl-4-[4-(2-methyl-3-furanyl)-5-(2-methyl-4-pyridinyl)-2-
pyrimidinyllmorpholine
}—-——\ N —
A
O N-(N_ \ /N
/A
© ;
trans-2,6-Dimethyl-4-[4-(2-methyl-3-furanyl)-5-(2-methyi-4-pyridinyl})-2-
pyrimidinyllmorpholine

>_\ M\ /S
O\_/N-(N— \ / N

7/ \

0

1-[4-(2-Methyl-3-furanyl)-5-(2-pyridinyl}-2-pyrimidiny!Jhexahydro-1 H-azepine

N —
7 N
(OO~

7\

0]

4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyl)-5-(2-pyridinyl}pyrimidine

Q*’}?

c:s—2,6—D|methyI-4—{4-(2—m ethylpropyl)-5-(2-methyl-4-pyridinyl)-2-pyrimidinylimorpholine

cis-2,6-Dimethyl-4-[6-(2-methyl-3-furanyl}-5-(2-methyi-4-pyridinyl}-2-pyrazinyljmorpholine

11



2 (Xb) (1) Conpounds of the forrmula (Xa) and (Xb) nmay be formed from
conpounds of the fornula (Xla) and (Xl b) respectively as shown in Schene
5a and 5b: Schene 5a Scheme 5b L1 L2ZNzL (Xl b) T-12

WO 2012/055942 PCT/EP2011/068807

cis-2,6—Dimethyl-4-[3-(2—methyl—3-furanyl)-4-(2—methyl-4—pyridinyl)phenyl]morpholine

N/
«
Q004
o) O
cis—2,6-Dimethyl-4-[4-(2-methyfphenyl)—5-(2-methyl-4-pyridiny!)-2-pyrimidinyl]morpholine
N=" |
gy | SN Y
NéJ\N/Y
H’O

cis-2,6-dim ethyl-4-[4-(2-methyl-3-furanyl)-5-(3-methyl-4-pyridinyl)-2-
pyrimidinyljmorphoiine

12



y x' t-'" Ry",.. Salts may be prepared conventionally by reaction
with the appropriate acid or acid derivative, for exanple, hydrochloric
acid. Uses of Conpounds of the Invention The conpounds of the invnetion
may be usef e treatment of diseases and conditi msﬂi ted by
positive alvk%éqlg@?sgnmdul ation of the a7 nAChR or di seé’%&%"ﬁ% O%Wdi tions
whi ch are associated with nodul ati on of the a7 nAChR D seases or
conditionsn ated by positive allosteric nodul ation of the a7 nAChR or
di seases a Ltions which are associated with nodul ati on of the a7
NAChR i ncl ude ( h%\zunbers in brackets after the |isted di seases bel ow
refer tot assi i’Egﬁon code in Diagnostic and Statistical Mnual of
Mental Di so S, di tion, published by the American Psychiatric
Associ ation (DSM V) gnd/or the International Cassification of Diseases,

10th Editiqn 0): -1 Psychotic disorders for exanple Schizophrenia
(i ncl udi ngg’?ﬁ(tgl '@%@E‘E@Qﬁ%‘ﬁﬁi“a%g%'aél)'3‘%@%@85@963/%&%5%@% Type
(295.10), Raimadiodimorghppes (295. 20), Undifferentiated Type (295.90) and

Resi dual Type (295.60)); Schizophreniform D sorder (295.40);

Schi zoaf f ecHve Disprd (295.70) (including the subtypes Bi polar Type and
Depr essi veoTypre)—</ ional Disorder (297.1) (including the subtypes

Er ot omani ¢ e, ir0se Type, Jeal ous Type, Persecutory Type, Somatic
Type, M xed Type an peci fied Type); Brief Psychotic Di sorder (298.8);
Shared Psychoti d&:®r§order (297.3); Psychotic Disorder due to a Ceneral

Medi cal Condition (iN€l udi ng the subtypes with Del usions and with

Hal | uci nat j, ' bst - I.nduc. hotic Disord i ncl udi th
bt ypes. ok U3 TSR3 g i AR E PGy & PYOGIngRB8: 59)) :  and
Psychot i ¢ dngihylderphidtite Ot her wi se Speci fied (298.9).

cis-2-[2-(2,6-Dimethyi-4-morphoalinyl)-5-(2-m ethyl-4-pyridinyl}-4-pyrimidinyl]-4-
fluorobenzonitrile

; and
cis-2—[2-(2,6-dimethyl—4—morphoiinyl)-5—(2—methyl-4-pyridinyl)-4—pyrimidinyi]—S—
(trifluoromethyl)benzonitrile

13



ii) cognitive inpairnment including for exanple the treatnent of inpairnent
of cognitive functions including attention, orientation, |earning

di sorders, nenDry (i.e. menory disorders, ammesia, ammesic disorders,
transi ent esia syndronme and age-associ at ed |rnent)
and | anguage ?ﬁnéﬁ?@n as well as cognitive |npalrnen?$%3&¥§gpgiggsult of
stroke, Al zheiner's dlsease Huntington's di sease, Pick disease,

Ai ds-r el at SPreambadimenb thegnveatonirmedes axcantraues oldisth oaa sailthereoinfoar ct _
dementia, o dRRRBidanBReN! hal thiehBbdhed, HEREl A prgjds dement | a

associ at ed to ot her "degenerative disorders such as cere ophy and
anyot ropi ¢ P&P@P%Lfnd%rg%'? ofank ong pifaramplegtido P desprbed palove dmavetifgtier t hat may

cause Cognembmdﬂqhe rmer&mﬁfproar&ieglelsw[wmlwrod&mt@ﬁel Rdifydss tpdnets Dt' a
states) traumm éecline, stro

tra ted cognitive
neur odegen®F Y '3)2 vy hl %ﬁ@gﬁg P@Q""%@raﬂe@aceuté?a@rﬁcgep’f#i@ %P”cognl tive
i mpai r ment theagt farekarhglel, tooiyirddniveidé sapiathamaent , autismrel ated cognitive
i mpai rment, Down's syndrone, cognitive deficit related to other diseases
such as schi zophreni a, bipolar disorder, depression and other psychiatric
di sor der s, It willdbepopteciated dhat feamessnsinvention sdabtemded to Bblatecbngqoyndd havieg
di sorders; ki nson' s di sease,
neur ol ept i cn’w% mp@&?ﬁ%@l@ﬁ%ﬁeﬁ%ne ?i?/'ggg{/'ski nesias. H) Depression
and nood di sor ders for exanpl e Depressive Episodes (including Mjor

Depr essi VeFdiﬁrhes%ﬁlané\@d’i'&utﬁ%%@%the%n@ﬂdlgﬁbéqg@teﬁ*ﬁ‘%ub@’t@ﬂ@@ dan pl sode)

Depr essi ve sorders (including Major Depressive D sorder, st

Di sorder (3§8ttupd byang %’ggf?feeefmegef%P Ingfte ceewheﬁegéweeeevppeeie@eql))

Bi pol ar Difem deumbériohakdititng gRBiups ey sdledids?b i mayBelmd sdmd dr dller@t der (i .
Recurrent Maj or Depressive Episodes with Hypomani c Epi sodes) (296.89),
Cyclothym c Disorder (301.13) and Bipolar D sorder Not Otherw se Specified
(296. 80) ) ; Fadtieeavokiboe didsuitdbe teritiindépeddargly Moadhs[hat and@rmate ehaheng Gener al

Medi cal types th [essive
Feat ur es,CO% th [ﬁ}gls S%%%Egﬁé@mﬁe} E@&éﬁ& hgﬁ'tw{% %E)Een’?“gvt&éeé‘?{ﬁ%ysbeand Wth
M xed Feattnﬁfmemsijf!%@ﬁnce | nduced I\/bod Di sorder (including the subtypes
Wth Depressive Features, Wth Manic Features and Wth M xed Features);

and Mbod Di sorder Not Ochervvl se Specified (296.90). iv) Anxiety disorders
for exanpl B1eseEwaIndaekioarya () way tasp phammdceutisalyacreptakipsaipHomixampRani c

Di sorder; nﬁg%ﬁpﬁtﬁ@a@ittwﬁtsﬁlﬂlbrnﬁ'd!cﬁﬁ@lrlfs(or@imtf)é’dﬂscsu@l §9hRRIChoA®0. 22); Specific
he su Nat ur al Envi r onrment

Phobi 3 0. | udi
TygeI aBI( odh Oﬁ] E'g! .hg?rlﬁﬁf"g»?%}l fiyriaAnd %ﬁ?@iﬂ? Gﬂ%lw'tﬁyfﬁ’g’%{/ﬂﬂ agfhWithy pe) ;. Soci al
Phobi a ( 300gdt8)sulfdiiisaitl Beanfpeyindsdevie BICS G1BdeHl, {uUFEQ 0BbisulRes hitkgyat i ¢

d I d
A oty DIBTaIs 7 35 Ba oot A BRSer hERe kol deibia il
Condi ti on ”(@%9 dapfate, Siltsdsy, tancade, Ighdno@d, camsyletey mBihanestéorateand Anxi ety
Di sorder Npfanetifkerie %ngﬁ%gulfohﬁglgfﬁﬂ%ngﬁfonate };{%d iR delaér%‘a‘ﬁg &Ele@k@g

di sorders for_ exanple Substance sorders (1 nclu stance
Dependenc & sa{iiiq RifEBaceUEA Fayts A8 BSYB K ahd Shapn )., SSSUBQIWE.@“’ Lnduced

Di sor der s GduRf; IniéthanSWbsharnt Phérﬁia@éﬁt@:@tﬂsqm986§%$12@ﬂca%d‘ﬁfdge@re@§ﬁl

Subst ance ‘% nd ceg Dgl? riu Si&ﬁt ance- | nducgj@lkPer sisti Rg

Subst ance-THY(PEH2 ?fE‘PF @y[ylgrael ker d0p New YOu 98B Okme
Psychot i c 1Bj payedé&s-49%Bubst ance- | nduced Mbod Di sorder, Substance-| nduced
Anxi ety Di sorder, Substance-lnduced Sexual Dysfunction, Substance-I|nduced

Sl eep Di sorder and Hal | uci nogen Persisting Perception D sorder
( FI ashbac ks pne exhigaskrodnt Relsalt etth®cgopaled of formdh (dis aghAincobaicalependence

(303.90), a@%ézb@ib@ a@bﬂ %'Sanq%l, @ cohol | ntoxication (303.00), Al cohol
W t hdr awnal 91.81 A%c IntOX| ‘cation Delirium Al cohol Wthdrawal

Delirium Al cohol -1 nduced Per sisting Denentia, Alcohol-Induced Persisting

Amest i c meﬁaﬁaier the%oﬁ%@rhds'o?ﬂiﬁﬁ@lg (i?ﬁb(&l*ﬂ@ﬁbﬁarﬁ%héé?ﬂué’a@l{zacﬁ% g@aéa ced

Mood Di sor% cohol -1 nduced Anxi ety Di sorder | coh uced Sexual
Dysf unct i 6#ered 'G@ﬁotf‘ep?fa%’éﬁs 9 182 [fveRte8r der and Al cohol - Rel at ed Di sor der
Not Ot herw se Specified (291.9)); Anphetam ne (or

Anmphet am ne- Li ke) - Rel ated Di sorders (f%r exanpl e Anphet am ne Dependence
(304.40), Anmphetam ne Abuse (305.70) nphet am ne | ntoxication (292.89),
Anphet am ne Wt hdrawal (292.0), Anphetam ne |Intoxication Delirium

Amphet am ne | nduced Psychotic D sorder, Anphetam ne-Induced Mod D sorder,
Anmphet am ne- | nduced Anxi ety Di sorder, Anphetam ne-I|nduced Sexual

Dysfuncti on, Anphetam ne-Induced Sl eep Di sorder and Anphet am ne- Rel at ed

Di sorder Not Qtherw se Specified (292.9)); Caffeine Related D sor ders

V2R R - Y oI o 1 ik e 0 L " e ST AN ~_ L £ " . - [ P | N oo L



iXx) Attention-Deficit /Hyperactivity Disorder (including the subtypes
Attention-Deficit /Hyperactivity Di sorder Conbined Type (314.01),
Attention-Deficit/Hyperactivity D sorder Predom nantly Inattentive Type

(314. 00), j<g3; Deficit/ Hyperactivity Disorder Hyp i ve- ul se
Type (314. @b;ﬁ%tr/ldé@i%tentl on-Deficit/Hyperactivity D soﬁd@ﬁﬁ%’?ﬂﬁ%erw se
Speci fi ed (314 9)); ﬁ&er ki netic Di sorder; D sruptive Behaviour D sorders
such as Cohwilibe amsreciaterhy thoseckiier in dherandhal wanaimerstectad Hetlvaives otibet t ype
(321.81), AapbecEMtire@estion! VAR (n?a}ae %%beamt&mﬁ%pfdt&ﬂ AASGE m(a%a& 89).,

Opposi tional Defjant Disorder (313.81) and Disruptive Be aviour sor der

Not Ot her VioSsesgpratmacalopicabagivityias spshs Bitdeaysingadain 'aﬂa’FG&rbétaﬁ@'r@tﬂE%or der
(307.23). orally oPparsm@ew etnyl trar@anedmétamn@sd |H¢Herlﬁ)d* heormehipb@s Befaae d

Per sonal i tF{ Ptsord @%# | zo d Per sso Di sorder  (301.20),
Schi zot ypa ﬁ%raé‘%?? "BH° af%e o\ ‘i'ea“d veg mpineisieit be v Di sor der
(301.7), Blescibed ambr@argsonmbnotepteﬂldemadms a3 PbdBigs of cl:ﬂnstaurid@Eidaﬂhedi’fhrtliiepnaI ity

per sonl | 157 B0, T FOpSSRALEIh eceBl RARE ot DB PR of ity on gt o)

S
(bsessi ve-t%ﬂmﬂlﬂ%ﬂdﬁ@fFherpsesﬁetlrmweytldnae@d@embe@fﬂﬂﬂmgs) ofa'ndayPefolemaagl ty Di sor der

Not Ot h 3 S |
Dosi re D SarRerhashs, phiss n%‘?@a‘*&%lé‘?%se'ﬁ' i e Tl O S
Sexual AvePey@y! @d@ée@ylﬂ Edgaﬁﬂ Elsgsru 2985a¢ tpteal td¢ distieteres Ir(wfmazﬂ udi ng
Femal e SexdalmeMtsuis ﬁabor&)@@ﬂ@@felr(m&e%aée qpﬂlll Mﬁh@r b'éraﬁﬁr{e!:lét@d B}ﬁ’lg ded

(302.72)); K}Ecﬂ @l sordersfeél ncl udi n erra e gasm ¢ Disor
(302. 73), SKed ”‘s"eﬂd Al e a19feles kpoygrio %Mlsdrﬂrt%ﬂieﬁémepeet@ﬁafqron
(302. 75) ) ;exampleiad dezaiiveddly $O BdedgabidneIDedign of YGRS @mmc(sa%an \Zﬁibh and

par aphi 11 gL TP Rg R R R S0 PR achal e Swicerite sstgges - )

Frotteur i sve( 862 f8Bjignakied aphirkseat WIBORHE pomBemd ddfinbis e first asge302. 83)

Sexual Sadi sm (302.84), Transvestic Fetishism(302.3), Voyeurism (302.82)
and Paraphilia Not O herw se Specified (302.9)); gender identity disorders
(i ncl udi ndheeeiargunpgielihe inyerios or thelr salts rGi dxit @n?O(VSieQ o6hydeated iGemder

| dentity Di sorder in Adol escents or Adults (302.85)); and Sexual Di sorder
Not O herw se ecified (302.9). The corrpounds of the invention may al so

be usef ul ?IC?"P F’%@fth?\f”f"%?'ﬁﬂpf@ﬁ”Sﬂ@l%s?'l’ﬁfﬁ%'didfﬂjeﬁ ¢ theamposrds goai n and
neur opat hitirais) maly RESIACALRIIAE idith] fol Sxadipik, FEMSioP mord pbiyitRpIfERAR, Ment,, the
patient is a human. The term"treatnent” includes prophylaxis, where this
is appropriate for the relevant condition(s). In one aspect, the pr esent

i nvention Tperefmredascomungmmjunubrcafspéonnmmlheermbraparoa's:aérregma&bef(drareezar descri bed
or a salt Fo'dﬁf eoﬂhec%ﬁw USSP 1 ﬁho%ament In a further aspect, the

i nvention prog des onpound] o) I'st Bor a salt thereof for use as a
medi canent. I n one aspect the present invention provides a conpound of

formul a (Chras c&ﬁé&]nﬂ?@iftﬁé ﬁﬁvgrﬁ%ﬁrrdﬂee%sﬁﬁ oﬁe %laf%re SRSHc 16, Yge 1 N

treating a disease whi i s associ ated uction in function of a7
ni coti ni cB4S a'E:HBN“F% tF@G@p”c’%F‘“'”M'”é@@a‘WBP%m theregand Bwentionnvent i on
provi des a conmpound of list Aor list Bor a salt thereof for use in
treating a &i sease V\,Q r};h sociated with a reduction in function of a7
ni coti ni c “SCat YPMRPBP A e@(\fgﬁpgfnanpﬁsqeﬁ%oréesg@&qre chiyahogsitres apd s exeént i on
provi des & acomieuoicstetoit@nerit farn(sl @orapodmds eaviigednerotiral esmtrd rogfex@t ag sal t

t hereof f fits rom sitive

all osteri gﬁar?ggﬁ?%%{%ri%ﬁ{ﬁ”&”g n| col %ng&g%rgﬁqmpgmé 53’&%&& or.
aspect, t ferqhegigpntresiuaneiisas giasieiedssmarseo nparmnmensf Alf sjerﬂmlsancérls Yfoas
her ei nbef grndiesrniidfss ahd aaeeJeB.ssmgfsseﬁAq rfw&furééstﬁer@tfl o RQBAd i fhe! | OSLer | ©

nodul at or of 'the a7 nicotinic _acet I ne rece n anot her aspect,
t he i nventioBR opihppiegest "a’eEEﬁPpBG?Ri“'@)f“"ﬁ“d?W%b% $§Pa§3$9dielgéfﬁﬁWf ore descri bed

or a sal t:nﬂlbianﬁ(éﬁaﬁtféfneuﬁﬁng ﬂebé}ﬁtulerm@wﬁg é)éomwrnﬁuwé}ﬁﬂapstshoﬁ der. In one
1 ment rovi des a fornmul a 0 as

enb fofo)
bor ei nbor 185 Bbleapkl i el eanb @B A Sehes e i besered of
schi zophreni a. I n one enbodi nent, the invention provides a conpound of
formula (1) as hereinbefore described or a salt thereof for use in the
treatment of anxiety or depression.

I n one



The invention al so provides a conpound of formula (1) as herei nbefore
described or a salt thereof for use in the treatnent of cognitive

i npai rment. The invention al so provides a conpound of formula (1) as

her ei nbef orwmsmsgdagd or a salt thereof for use in the f

Al zhei ner' s di sease. The invention also provides a corrp%%lﬁllgﬁhm?%s?fml a (1)
as her ei nbef rerg?s#l bed,or .a salt thereof for use in the treatnent of
pain, for exg}ﬁﬂ N 0GRy R igergIgdiate sompauRdsTRBHRE epriveN andgipertioal | y

neur opat hi erg@raindividnalanatthereraspect, the invention provides the use of a
conmpound of forrmula (I) as hereinbefore described or a salt thereof in the
manuf acture of a nedi canent for treating a di sease which is associ ated
with a redudeinyeniion fiserotlides a Suitablerisatapic veratigsef e coMpbinae of @6EPtOr. I n
anot her asp®ghiiof he 1 nvention provides the use of a conpound of fornula
(1) as hereinbefore described or a salt thereof in the manufacture of a
medi canent for use in treating a disease which benefits from posi ti ve

al | ost eri ¢ goafhalidds B heQhventiéh Ady B Grg%éér@fti& ?‘&‘a(#ew 919394 'Inr}ﬁe o‘ﬁ%@%

anot her aspeq'?%J t he invention pr e use o f or rrul a
(1) as heréf @}%ﬁhgm%%qpeg@laafgqr Latless pthepvige alpd QnXtY\eZ n"an&ﬁ fRtand & of a
medi carment afeas ddfiseingiid firvteaspbdt @5the riventBRIHAE bRReRbs IS rdHhePhd gEt‘s Bt
acetyl cho Hegﬁv ?ceptor I n anot her aspect, the invention provi he use
of a conpoun 61" ¢br mul a (I') as hereinbefore described or a salt thereof

in the manufacture of a medicanent for use in the treatnent of a psychotic

di sorder. b ven ion Loy use of a conpound
of formul alrz?w%?ﬁ é‘ﬁ@% ég%e%' ?’T‘H@a &t gflggg\a&?%y h@?"@ﬁf’”’?’ﬁ'a{sﬂ@

manuf act ur €)olh) d"ﬁ@éﬁ §Hh®fﬂOfﬂlmselgsaera!riormmetareaéfmrembs 0d), gghfl@ophrenia. In
anot her aspgct (IVal, Qﬁ/b Ewgﬂgtbon provi des the use of a conmpound of formula
(I') as herei nbefore escribed or a salt thereof in the manufacture of a

medi canment for use in the treatnent of anxiety or depre55| on. | n anot her

aspect .t heompyamtiopRri@UbIRS cbrifouasothe RrEQRRINATL R JATML Bl 25

herelnbefor ?eﬂé%(fb or a salt thereof iIn ureo

medi canent '?% GROHEAS ¢f d ey R) Bﬁyéﬁﬁfﬁpﬁieﬂ@‘?@%@@ Wrﬁ@hﬁme 1 hy anot her
aspect, t heattionantoropouptoui foesld pwits conffouRdSEIRAMRL IPhs §H%Wﬁ1#rll §cl'(e|n)e as
her ei nbef oje described or a salt thereof in the rranuf acture

medi canent for use in the treatment of Al zheiner's di sease. In anot her
aspect, the invention provides the use of a conpound of formula (I) as
her ei nbef oggfigscri bed or a salt thereof in the manufacture of a

medi cament” Tor use in the treatnment of pain, for exanple inflammatory pain
or neuropathic paln, especi ahl y neuropathic pai nn‘ I n anot her aspect, the

i nvention provigeS~afmret hod of eajNHng a di sease ch assom ated with
a reduction in func io/nof amni ni c—acetyt ch@l i ece whi ch
conprises adm nisteriNdg to 8. n i need thereq ef Nedt ve anount of

a conpound of for rrula{ () as? her ei nbef ore described or a saft thereof.
) (1) (Ib)

For example, compounds of the formula (Ic), which are compounds of the formula (Ib}
wherein A'is 4-pyridiny!, optionally substituted at the 2-position with methy! {i.e. R®is
selected from hydrogen or methyl), and A%is 2-methyi-3-furanyl, may be prepared
according to scheme 1a by reaction of compounds of formula (lia), which are compounds
of the formula (1) in which A'is 4-pyridinyl, optionally substituted at the 2-position with
methyl, and A® is 2-methyl-3-furanyi, with compounds of formula (lll} as shown in
scheme 1A,

Scheme 1A
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I n one aspect, the present invention provides a nethod of treating a

di sease which benefits frompositive allosteric nodul ati on of the a7
nicotinic acetyl choline receptor, which conprises adm nistering to a
human in n f an effective anmount of a conpoun? % % la (1) as
hereinbefo?gpﬁ%gggﬁged or a salt thereof. In one aspec F? h 9@$§?Znt

i nvention provides a nethod for the positive allosteric nodul ation of the
a7 nicotinic a hol i ngxreceptor, which conpra\ses adm nistering to a

human an ef fectivela unt of conmpeund of fornul a)x) er bef ore
descri bed sl t thé?egf. | nNaRot her -aspects taﬁrgnvéh \PrBvi des a
nmet hod for i~jreating g ychwmiﬁcpisorder, / —¢h CTpr i ,
admi ni stering to a human i W need theredf an effedtive anou of B conpound
of formula (1)mas hereinbefore gescribed or a salt thggheet: I n one

enbodi nent, the invention provides a nethod for treating scRizophrenia,

whi ch conpheisekcoaditipnsi feitthe reagtidnoof @odpoms nhfomadal(11) it eohpoandsdif ect i ve
amount of TR L) i f escrihbed or a salt

t her eof . fIarn onemleégngygﬁglerie%%rﬁéﬂtﬁ"etﬁ Pﬁygﬁ%]g%gb%\%gé@aa'U%E%goﬁg%gﬁ’ ' Peat i ng
anxi ety orSulieile sedwanbsuchpf elharobmpreflwes admi nistering to a human in need
thereof an effective anmount of a conpound of formula (lI) as hereinbefore
described or a salt thereof. The invention also provides a nethod for
treating c‘%’gﬁ?ﬁ"t“f‘%"fi“hepfaf‘?%ﬂ'@?mﬁhpﬁﬁre&?éf‘?ﬁﬁﬁ%ﬁge EE@RYOR o E@TRQYGIs of the hunman i n

need t her eofmusd (1B iR ONABNVATALRHintihyfoeifRAIMEh AL cet Y 8WhBwh InscASme

her ei nbef describ r a salt thereof. The invention also provides a
net hod f o%" ?P@Q?li"ﬁ’lﬁ Oﬁj}l’?ﬁcgfnm?r(ﬁ}é My bg peeparsHramthe geashon compends 8ttBe i ng t o
a hﬁman i rommexe( V) bvettn emﬁpmndeﬁfftmmrm@a awpm]gnpatnhcﬁ of PTG (9] rlnapbéml a <(:| 1)

as herein i 0 t reof. The invention also provides a
nmet hod fo?ﬁ%gégyﬁﬁz&%ggﬁﬂm%%ﬁﬁ%§§Wﬂ?QﬂﬁhfIannatory pai n or neuropathic
pai n, especially neuropathic pain, which conprises adnmnistering to a
human i n npednthereof an effective amount of a conpound of formula (1) as
her ei nbef 6re descri bed or a salt thereof. In general, conpounds of fornula
(I') or a salt fhereof may be gdm nistered in doses ranging,fr about 0.1

ng to abou, I mg_per_ dags fgknqje >di vi déft doses (i omlto 4
doses per , al t hough i atli ons "wi | gessarity ep&ndifhg upon
t he wei ght, @ﬁe and condition of the patientRbeing tre , as well as the
particul ar route of admi ni st¥ati on chosemn In an enbodi nent gyt he dose is

adm ni stered once daily. |In an.enbodi enent, the dosage level is in the
range of ab@M;h&.l ng/ kg bout 500 ny/ kg body weight per day. In a
further enb o&fggnt, evel is in the range of about 0.1 ng/kg
to about 100 ng/ kg bo weilght per day. The conpounds of fornula (I) and
salts thereof nay al so be suTtabIe for use in conbination with other
actives, such as typical and atypical antipsychotics, nood stabilisers,
anti depressants, anxiol yti'®, drugs for extrapyranidal side effects and

cogni t1 ve Cenpamessics thieGormiurMiIF endy bR pRspRebd FoRpthB Pactic of RSMBALALE 6f ek SOT der s.
In one aspect , gmg i,nvent i on aqovgdeﬁ ﬂ coq&:natlon of _a conpound of the
formula (18R 4MER| cqppanads ot g farmiiia (IX} 3Reshow {1 57BeMR gt edi ent . In one
enbodi nent, the further active ingredient is an additional therapeutic
agent  The.g ynation therapies of the invention are, for exanple,
adninisteréﬁﬁggrunctively. By adjunctive adm nistration is nmeant the
coterm nous or overlapping admif stration of each af the conponents in the
f or m of separateﬁpmar euti cal ositions or devi . T s regime of

t herapeutic adniN%%Mf%?fon of t OoNHnor et herapeutqc ts is referred
to generally by thbose kil | ed iﬁgfﬁg art and herein adjnyctive

t herapeuti c admi ni stiglation; it A°s al so known as add?on #der apeutic

adm nistration. Any and all treatnment reginmes in which a patient receives
separate but coterniflous or o¥&r | appi ng t herapeutic adnmiff stration of a
conmpound of forrmula (I) or a salt thereof and at | east one antipsychotic
agent, a nood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyram dal side effects or a cognitive enhancer are within the scope
of the current invention. In one enbodinent of adjunctive therapeutic

adm ni stration as described herein, a patient is typically stabilised on a
t herapeutic admnistration of one or nore of the conponents for a period
of tinme and then receives adm nistration of another conponent. The
conpounds of formula (1) or a salt thereof nay be adm nistered as

adj unctive therapeutic treatnment to patients who are receiving

adm nistration of at |east one antipsychotic agent, a nood stabiliser, an

Y T . A (R g D DV <R D T . R | D DY Y S T . g



In a further aspect therefore, the invention provides a nethod of

treatnent of a psychotic disorder by adjunctive therapeutic adm nistration

of a compound of formula (1) or a salt thereof to a patient receiving

t her apeuti gy& Lration of at |east one antipsychoti n ln a

further aspec?ﬂig%z i nvention provides the use of a coﬁ§$%%§’ Wwﬁgrnula

(I') or a 28 salt thereof in the manufacture of a nedi canent for

adj unct i ve TYRi& egusiitionefos theirpaction eftdogmpofings of ke f@rﬂ‘e@t(Nﬁhwtbtorapqus:bfot ic

di sorder i thedorRkd mtcoﬁqgﬁ@ tHaterkt WA a%ﬁé 'sﬁc@&faneeﬁ&ye&wh | east one
er ou

anti psychoti.c %ent invention furt rovid of fornmula
(1) or a sifigbie QP’%fSHCBPSMdWhYH@F"W@q ReropRderapRERttiiee adm ni stration
for the treatnent of a psychotic dlsorder in a patient receiving

t her apeuti istratio at | east one anti chotic ent

further asé eé'ﬂa V%Hecof'}?\‘?ﬂ?f{; gFP”BP'B\;SH@ bg pFF'é’FF?S(ﬁP H%ICOFW@%[’N?'@%{O”BF'%
psychot i c Milé)odeAllt) pcemiding ot dcteméd e ape comaamdabsbmna o®) ef (x8f | east

one anti ps; recei.vin peu stration
of a COWO%%Q@&%F&F %ﬂﬁgﬁoub?_oﬁt% éeg?rgla"’]nfl o ﬁ%t?ré%& ”r\gﬁﬁaj #ﬁ@gqgk?ﬂef t he

i nvention dgoup Aésr Ates appepadteat | east one antipsychotic agent in the
manuf acture of a nmedi canent for adjunctive therapeutic adm nistration for
the treatnent of a psychotic disorder in a patient receiving therapeutic
adni ni st r a8¢8AEdR a conmpound of formula (1) or a salt thereof .The
invention further provides, at  least one antipsychotic agent for adj unctive
t herapeutic adn]nlStratléH;EE: the treatnment of a psy¥hdyic disorder in a
patient receiving R @dninistratiqn off l.0f formula (1)
or a salt thereof. I a’furthér aspect, the inventign prOV|des a met hod of
treatnment of a psych ggé di sorder by S|nultaneous\§ﬁerapeut|c
admnistration of a c ound of fornmula (I) or a sedt thereof in

conbi nation with at | east®®ne anti psychotic agent. The i nvention further
provi des tQ% use of a conbination of a conmpound of formula (1) or a salt

t hereof a Aast one anti psychotic agent in the nanufacture of a

medi canent for S|nultaneous therapeutlc adnlnlstratlonv the treat nent of
a psychotic disorder. Theﬁigzgntlon further prQV|des e use of a conpound
of formula (1) or a.s |ﬂ—t—he—n‘a|=rerfa‘m1a1’ééf di cament for

si mul t aneous t her ape tld’adhlnﬁstratlon w th at f[east one antipsychotic
agent in the treatneﬁfréf a psychotic disorder. The invention further
provi des a conpound ofgformula (1) or a salt therébf for use for

si mul t aneous therapeutic adfinistration with at |eastone anti psychotic
agent in the treatnent of a psychotic disorder. The invention further

provi des t e use of .at. le i psychotic,agent in the manufacture of
a nmedi canent "HPERds ?frWﬂfPr '@%Gga??ﬂ%%ig@ﬁgsp%@ﬁ‘?ﬁ?@??'ﬁ??%ﬂsRﬁtf‘?\mém‘élénpound
of fornmul a(X(an ;mcb(rXIta regpettivelyexssabdwn in Scheme beabhdéint of a psychotic di sorder.
In a further aspect, the invention provides a kit-of-parts for use in the
treatnent of a psychotic disorder conprising a first dosage form

conpri si ngckemefdound of fornula (1) or a salt thereof and one or nore
further dosage fornms each conpris[ng an anfipsychotic agent for , |

"ngention

si mul t aneous therapeutic adnnﬁﬁzgration I'n agm er aspegt, th
provi des a d of tr pk. a psyc Mj der by ég{tuiL
t her apeuti c lagig ni strati ¥ A conpnund o the present _i nvgntion to a
patient ré€ei¥iny therapeargc adm ni strati O of an active indyedient

sel ected fromthe group cofisisting of: a nmoéd stabiliser, an

anti depressafff), an anxiolytic, a drug for extrapyranidal side &Pfects and
a cognitive enhancer. 1In a further aspect, the invention provides the use
of a comp@ghem®btbt he present invention in the manufacture of a nmedi canent
for adjunctive therapeutic admnistration for the treatnment of a psychotic
di sorder in a patient receiving therapeutic admnistration of an active

i ngredi ent selected fromthe group consisting of: a nood stabiliser, an
anti depressant, an anxiolytic, a drug for extrapyram dal side effects and
a cognitive enhancer. The invention also provides the use of a conpound of
the present invention in adjunctive tggrapeutic adm nistration for the
treatment of a psychotic disorder in patient receiving therapeutic

adm ni stration of an active ingredient selected fromthe group consisting
of : a nood stabiliser, an antidepressant, an anxiolytic, a drug for
extrapyram dal side effects and a cognitive enhancer. The invention
further provides the use of a conpound of the present invention for use
for adjunctive therapeutic adnlnlstratlon for the treatment of a psychotlc
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The invention also provides the use of an active ingredient selected from
the group consisting of: a nood stabiliser, an antidepressant, an
anxiolytic, a drug for extrapyram dal side effects and a cogni ti ve

enhancer fcag ﬁﬁiébggg‘{zl ve therapeutic adm nistration for yf&l’&f nt of a
psychotic disorder 1n a patient receiving therapeutic adm ni s on of a
conpound of the present |nvent|on In a further aspect, the |nvent|on

provi des a Yhed: of treatne Ia psychotl c q(p 'der by SI mJL(t ous

t her apeut i fﬁé n| stratq corrpound \Efsent rRqvent jlop |n
conbi natio ‘th*an acti ngF b ent sel nt t he gr |d“c si‘sti ng
of : a nood stf;(}g Ilser jaitl depressanf nxi ol yti ¢, a~grug for
extrapyram dal side effectRs and a cogniti ve gnhancer. The i ventPon
further provides the use of a conbination of a conmpound of the present
invention and an active ingredient selected fromthe group consisting of:
a mood st ablisiré®Toe pﬁlébaaéﬂ ¢di||9é}ft@ﬁz§|§'&5r recforPi @b séb;srspr.a%e Qd'nﬁ& dcRf

ext rapyram, dal S|fde ef f pgen a cognitive enhancer 1nt manuf act ur e of
a medi camePRVRYE: 9 M Emigcrﬂ"r'i'éraﬁ'ﬁeutl c administration in the treatnent

of a psychotic disorder. The invention further provides the use of a

conbi nat i qn, ound, of ‘the present invention and an active

es, of S
i ngr edi ent#%w@?@gm%—&‘l%p consisting of: a nood stabiliser, an
antidepressant, an anxiolytic, a drug for extrapyranmidal side effects and
a cognitiv ration in the
treatnent o ee‘fgh’gg@ﬁ?o{f% '@‘}lngwo@réd‘FP T mﬁ;enﬁﬁéhﬁ?ﬂ?g{a} ﬁ'%‘\?l des the use
of a conpoiphdiiers mediated eRasitive ﬁHﬁ@tﬂﬂpmduhﬁthhﬁaﬁmﬁmajr@la&ﬁs% amgdi canment
for sinul tapenss wm&faaeﬁggdcﬁt@%%@ra%a it Baiiy R5LdaY8 dRGAAERE"!

selected fromthe group consistin

anti depr es8efigted Bnpesiive gllgptarie mOQUgPQJgOff“Eﬁ G%MG%%W% af‘éhcéédlw ects and

a cogni ti wehighndra asciated vﬁih@n&du%%ﬂ@ﬂ"tﬁe 8f nACS Hehed | *tﬁe A dforackils
und the present invention

nvention fur ro t he e oo 0
:‘o\r/ si Irrul taé‘%&@?ﬁi tﬁ‘ﬁs'ﬁéf&&a??'ewaﬁfﬁistﬂ.“M%%S%%P icPgp 'ﬁP'%‘PFt\P@”p Riptisisekbnt
sel ected fManwat didleytad OFomers HistHditign qiublishoti b thesdmdrichih P&fchiatid

nd - cognrepyaioR RENk o e Rellithel Els el T AREAT P eiR; “rhe.

i nventi on (fGR-{®er provi des a conpound of the present invention for use for
si mul t aneous therapeutic admnistration with an active ingredient selected
fromthe group consisting of: a nood stabiliser, an antidepressant, an
anxi ol yt i &) Pychptiggisprlersder exapplecahaaphrenia éndudinadhe subiwpes PatsgaidiType
enhancer (P93 415, DisQaAARRTYRE (B5RSY ChRtiric Hpsqoskesy), Unﬁhﬁrénﬂéﬁ@a‘w further

provi des a tive dient selected fromt gr oup
consi sti nd E%?‘éb%ém%%‘g‘éaiib‘?q (?g%?(% %ﬁh'é?mr?ﬂéfﬁ%g§arﬁ?’ Eﬁﬁ"f%)nm olytic, a drug
for extr amchamf@ailveﬂldﬁd@f(éfﬂ(ﬁ (|6¢llﬁij|rig the giitty pe BidR ARSLEnd DepkddGive

fact th t d trat
wth o conednalulei ERERL eht' Rl b I Tibbeh PRI e eB0e ahot | c
di sorder. Typ® Jﬁalveﬂﬂyp@npéraﬂmm Tmeo&‘rtbrdms: Tiybe, Miserl Dive and Batpeciied ngr edi ent
| ected ) ;
Sél ect e gfgg%)} BAS PIAYR ?@&%brs(tz!aé‘g)r ?:f]ar?@PQ%ﬂgtcsé bk %ﬁs)sa ghatice .+« ang

antidepre an anxi o or ‘extrapyram
a cogni t | \RisosiggHe tra @WefﬁlMﬁﬁiFG@h@fé@ﬁ'§”('ﬁ@W&fﬂﬁaﬁ§ ﬁubtmwﬁhﬂehapn@mdm th a

conpound m‘thmﬂudwra«ﬁs@)tsubatéﬁ&uneabeumsw@n& D%@M@Pﬂk;ﬁfng@heoabbﬁ/ﬁgé
di sor der ention provides a kit-of-parts for

use in th@eﬂ‘tslé’ﬁf E?Ec’ﬁ b?"da‘f’)'ﬁb"'y%'H‘Ei'ﬂ"i‘“E”%lf@é@aﬁrar@@r‘%"ﬂoﬁ? Rigorser Notst * dosage
f or m conpOtisirage Speetigaiqaoaioof the present invention and one or nore
further dosage fornms each conprising an active ingredient selected from
the group consisting of: a nood stabiliser, an antidepressant, an

anxi ol yti @) cagnitiveignpomesbitalaingrianaxdmpleshealtee arhére ot mpalmdera oco@mitrvé ve

enhancer h s of

ant i psychf(f)ﬁcg&lér ulJoﬁ-[beé?ftéﬁnotn Srﬁ)ez]&ﬁgﬁé ”ﬂgé?j Eﬂﬁér'&%érﬁﬁry (i &gﬁf) on i ncl ude,
but are néisorders, t’"@de?@ a”@@%i!? d'ﬁﬁ’fdﬁrérirﬁélﬁlebl gj@baéarsnesm syectOBlt-ana‘/ag@pam ne
recept or JBIRGRY Hérfo nf)88d fahy RigERcHd SHT6
angat oni sts; nicoti nl%“ﬁﬁ QQN%FSU i {th giﬁlﬁlé%?@ﬂ@g%ﬁ{tb é’lﬂyTl
inhibitors; D2 partial agonist/D3 ant gonl st/ H3 antagoni sts; AMPA

nmodul at ors; NK3 antagoni sts such as osanetant and tal netant; an atypical
anti psychotic, for exanple clozapine, ol anzapine, risperidone, quet i api ne,
ari pirazol e, ziprasidone and am sul pride; butyrophenones, such as

hal operi dol, pinpzide, and droperidol; phenothiazines, such as

chl or promazi ne, th| oridazine, mesori dazi ne, trifluoperazine,
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Thus, specific exanples of selected antipsychotic drugs that may be
suitable for use in the present invention are as follows: clozapine;

ol anzapi ne; zi prasidone; risperidone; quetiapine funarate; sertindole;
am sul pri I i dol ; hal operi dol decanoate; hal operidal |actate;
chl or proma d@pﬂz@ﬁm 58%hena2| ne; fluphenazi ne decanoat e; f(hlfrg%gﬁé?ﬂshi
enant hat e; fl uphenazi ne hydrochl ori de; thiothixene; thiothixene

hydr ochl orascteresuiwqffstrqmebzaqmnés disease, Huntington's disease, Pick disease, Aids-
(10-[3-(4- r@@kgﬂemé %t%?bwéatﬁrs%%éducﬁ “als Wikt ardammv B?cBIIb‘ﬁEOt hi azine
di hydr ochl ori ena2|ne enazi ne an I ne

hydr ochl ordegentia, WVW'T%%Ff@ate%ﬁmﬁ'ﬁ@néﬁd anﬁ@éwc'ﬁ%ﬁ%@ ¢rslepenerativexapi ne;
| oxapi ne Itym&em&h laQ@ereaéI@r amplaﬂ@aw&edpima@rm Sir b8 bINRF SoutdGripsy | dol

per azi ne or Eer one Q her suitable antip F%’/5chot| c drugs

el e prBHEZPRGIOTS 1 [Ty SRETREPSHIN® QBsls Bieb ah PSIBRB.0" BrRspsandol
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t her apy of resent i1 nvention include serotonin antagonists,

ant agoni st"id“C%Ra”"Z”Wﬁ‘IﬁTb?F%WWYSHD%'aSant agoni st s;

dopami ne/ nor adrenal i ne/serotonin triple reuptake | nh| bitors; NK1

ant agoni st NKl .and J;I %gﬁa an on| St B NKl/ dual ant agoni sts; NK2
ant agoni st DepiesEion At ?‘gﬁ%rs% &HMels Dearghe "‘?? es dgiNAorand

met ocl ?)pr zmpc&kwe EasaﬁeomianlﬂEelspﬁ@,I{\néxedﬁﬂauévdb@h? HQ@JJMlO&EImsQUé)al opr amI _
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anti depressants (such as amt
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t he prese |nvet|on de V1 nt a 7. ant ago ts and

benzodi azgﬁpﬁggce U%%egb’% Psgﬁq?lr ﬁ?ﬁqﬁcﬁ@qﬁ l}i@ﬁaWﬂeﬁbE’sqs'?%Fea@{F? rapyr ani dal
si de ef f edVith Mimicheatwrys ol Wile Mixed Fehierashend Mpod Disbler Note3teevtvisenvent i on

i ncl ude a%ﬁ{b@’% bg@g@l cs (such as benztropine, biperiden, procyclidine and
tri hexypheni ant’i hi st am nes (such as di phenhydram ne) and

dopami nergi cs (such as amantadine). Cognitive enhancers which may be used

in the they %Yeﬁfdlsb%rﬁbﬁé@mple' SHERMA sty D%Idéel@aﬁpéam&kefxg&%ﬂoa%st erase
inhibitors (such as tacrine, donepezil, m ne and_gal ant anmi ne), H3

ant agoni st'@ '&r"?(hsofﬂ?é’cq%"farﬂheb' ’téi'@'étrh' gpry of E%%Dﬁg%%\?p@r%? )i frescific Phabigne
enbodi ment300 4% (ieidingthé S@tERs ARImA ﬂi?peumatural Ea@mbineat Typs Brdddhnjacteanpound

f th f I
ol ozapi he My Tma oy o Rril sc B BB R AT 5RE &S o aei done
or am sul Slorrgelsive Misorder DS FosiapmbticeSteast Diserden(0edil e Atuté Stregsse i n
conbi nat i ¢fk e khg? 32 IHeIQeCaﬁR DBEr%ﬁP(%o p@vﬁﬁlﬁé&;?ﬂlsbée?oJthB' cal

antlpsychotlc romazi ne, zl'ne nesorlda2|ne
f I uphenaz uﬁwerap@e@m @azﬁlm (293 &@hsmswp@riridn@ed Arpxiety @I@cpérfraaﬁmxnety

t hi ot hi xi 'Eﬁsor&b?N@P@fhbﬁﬁ’éeSﬁe’EhEé WoBlogfTezi ne pi nozi de, droperidol,
chl or prot hi xene, nolindone or | oxapine.
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I n anot her enbodi nent, the active ingredient for use in conbination with a
conpound of the present invention is a nood stabiliser, for exanple
lithium sodium val proate/val proic acid/dival proex, carbanmazepi ne,

| anotrigin tin, topiramate, oxcarbazepine or [

anot her eng%d?ﬁgﬁﬁ‘ﬂthe active ingredient for use in c%nglgg?pﬁﬁsmnth a
compound of the present invention is an antidepressant, for exanple a
serotonin %)g%’rl?ﬁ'@ﬂc‘?(@i?é?ﬁ%l%orqﬂ%fénfl%lemﬁkSUWﬂCﬁMSﬁ@ISQFderE(!r@wﬂmpr amde); a

serotoni n sedspdnek ®ehetichéd @hbé@r‘ﬂfe@rﬁﬁn&aﬁﬁ%@ﬁﬁé@ AGRE). SRbAM B Mduced

fl uoxetine, K fluvox a]m ne enoxet i ne, indal pine, zi rre? di ne, paroxetine or

sertrali ne?lsogger&dg uding @%?WPH‘HPHW'@WQ*H@”%M%W"lSﬂﬁ’ﬁ‘BPQ%'ﬂdl(@dch as

venl af axi nBgliriumbBxRstariee-IndlidbdREEIME Mmént.hm@h@dnmdu@dmr@éih@nal i ne
r eupt ake 'Rh' bi t

h as r tri C|IC ant i depr.essants
(such as am't ?ﬁt'ﬁg °’°§?&Lt‘c$’?‘8ﬁ?ep'l%a ﬁeé syﬁﬁ %ﬁﬁ?ﬁd SubgtancgifquegtiMood
nortri ptyl Piserden, Stipstaricerladucae Anxiety mmmSnlestamedaMed Shxual ngeﬁur(cﬁcm;h as
i socar box rom ne ot her
(such as g%ﬁtféga&c%ﬁfahgéﬁ%%fﬁsgﬁagpﬂgﬁen&l%eqeh r%%%}és %rce%op %D(iﬂs? é%f
nef azodonelFeshiacks)o dinobyl-Related Rispiders (walbdidg Aeahal Detmdamta (3es. 90)gr ed| ent for
use i n conkkadl ARoWsddhd ASRPHcBion(B6: B SAERb) \{vm\@m |Pb1lg),an

anxi ol yt| for exa enzo |azeﬁ| ne su h as razo or |OI’ azepam

For use i nIeRIW: @F%@g})‘%ﬂ%“&@fﬁpﬁmwﬁ drayel Qﬂ“@-ﬁ'@rﬂfc¢ﬂ'ﬁé¢mﬁ@ﬁeﬁ§ﬁéﬂmsual |y
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exci pi en osi.ti on can r eat men
of any of Qgeg%roﬁl T ongé gégééf edgg% %r“é’ipﬂm‘ﬁl{‘gqﬂr %@%W# m'ﬂ‘?/gh? r]:geilra‘t?‘her efore
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t nent cond g n.

use in the tre ons escrlbe I n one
enbodi nentAmﬁﬂ@é?”ﬁ'F\%lWPé@étm fé%\lrlur@ommtammIr@ﬂchw@ymhw@atspmnr further
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par ent er alAMRielEMing;p 43! Dygiyeetian, A@Wﬁ”ﬂ@ﬂj&‘ﬁucﬁﬁ%p D'$fé‘é€tf@r1d or
t r ansder nemp@tamine Related Oksoadil NohetheRasdseeiibd Cab 9p 00BRH Ry adapt ed

di ngl f th wh
orarl o oo be s ge(ﬁé*%gn%|'vttaﬂ$aa"g”§0@§8f%‘é¥“m? et intey Ssbtoe, O VC"
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Compound (44 CHRASE Abiba ERMERS (1 dhoTREISb Sbeln BT AR O L0
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such as p@aneadiIndEdPsyeic Wsoﬁtiér @nnadld) Riduded AR D4R éhﬁr%bﬁ;ont ain a

suspendlngﬁf gent @preservatlve avourlng or col olring
conposi ti bigerderdNohQieryise Sppeiiedd297-9) %F@%R@B‘%Q'%ﬁ?%ﬁwwimabl e
phar maceutGocaihe Daperidendes(Bod. g@yt ca@am Asesl (Foe reop CoRdfd |ﬂg)x§9ﬁdn42§2)égyvl ations.

ver boe. afetE PupgkarRo bh et BRI HR Rr Rosrna g et b

prepar ed sdonderr@againrdnianedisod Bisbolar, Gocaes ndesd Nﬁmety&)(amﬁﬂrecoqaﬁqbl ets

ot A 0 "B Sk VS, NG CERln 0,08 SBRAUFEL U o HARGGEY, Carr e o

and then nto tin capsu I spersi on
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carrler(shaunmdmog@ef@apér%e%@@ygognaﬁmm&&lnwugégﬁ hbﬁi{% Berf" oi I's and

t he dlsperS|on or suspension then fil 9 n capsul e.
Typi cal palentaiPm{2928rph balygnegen B@fﬁ@i"@tp%‘fepﬁo%'a'wﬁﬁfdﬁ aé'ﬂb@lsﬁ Wsﬁ%n of the

conpound  @fallsiogen mmoatmfmémumquawmg@rmm&d Péycﬁaﬁcam&cﬁa@fl ly acceptabl e

oil, for | e C rroli done, |ecithin,
arachi's oi aﬁ‘%ﬂp °§8'£§Wé ?5“%’4 Jﬁf%f’%aﬁ?'@é‘ﬁ?ggr‘flﬂ@%%I“E’E'?%P'ﬁ?&’ﬁr B | yophil i sed
and then Haheireget-Reatkdiigdider NotOthebliee SpHcifiet {29299t InpAIbMIRdIfRed
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adm ni stration. Conpositions for nasal adm nistration may conveniently be
formul ated as aerosols, drops, gels and powders. Aerosol fornulations
typically conprise a solution or fine suspension of the active substance

in a phar meggubieddlyy acceptabl e aqueous or non-aqueous (ts‘g#m nt and are
usual Iy presented in single or multidose quantities in & B8 m in a

seal ed contai ner, which can take the formof a cartridge or refill for use

with an at cﬂﬁ%‘?“?ﬁ@ ipdingdnhalgnt Bepridened (04.60), balhricibuen(3a5.80) Inralyntbe a

unitary dl SeXI&ting wagﬁ%rﬁlaﬁhlnﬁﬁncatno%'m 'E’"d"m?,dﬁ""’%ﬁk‘?df?ﬁ%‘ﬂﬁ dg(rj ?gr

aer osol ens a netering valve
di sposal @gepﬁ% '@@ﬁﬂ'ﬁ%@?%&%’ﬂ@“‘é@ﬁ? ehdthaipay BducesMaoditisnsdasd. Wiere t he
Slvﬁs age for mhammpmum ARicBEDISHOdr aﬁlu HMRRSE Relaiet DMolrder RBNORAENiR sgy’eﬁﬁ&i | ant
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Sherein ﬁg’%ﬁi’é“?ﬁ%ﬂaﬁ’?%&&* Eftil Btk Bl ROESH O R Ao bE O34T S gar
and acaci a! Pﬂ%‘@@é'ﬁﬂ*ﬂﬁ (2938 Prieifl Witadewg| (262 0), GpiodBIntoxiCatiop @&lifngns f or
rectal admopiofd lhaldeaPsgec OR8], SRl inbtdfifock Hidbidd GHABRRRLLEY T o
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gel s and p@tmh.ese Sﬂ'dftﬁreﬁ(?mc@) Ph@rﬂ:yﬂﬂlhel?@r PHEnb';Féh&lnéjE’iﬁé Iic%{t@a 5H§ oS @
t abl et e unit m ni strati on may

ca
contain, géclm&zgnﬂ]eggycwg‘?‘rpipepg @6 BQ %”Fﬂf‘d'ﬁ%‘ﬁ@#ﬁ@% 803dmi ni stration
cont ai ns, Pbencmnampllmoxldatsmaez BOY, ehérﬁbymgf)neqﬁtoﬂcah@memmﬂq phedd)idfgr mul a (1)

| t t he, f d t th t
gcr)sg fsgr orpgﬁéeﬁgjmynl s |d§ﬂ Pﬂgnﬁygﬁjﬁker'sﬁ‘bﬁ’??%o? b’sﬂﬁ %ggcfylﬁ'@%r urt(ralelrJnl
enbodi ment 'ﬂﬂ#@dlﬂwetydb%d@mﬂ&hmyﬂmmmw Bisder Kot.Othgrwize @pecific@ obt ai n
conS! St enciess) AN BB Pk Allich BB EATPRRL LR8BS Ghc each of  the

conponents, or i ination o anpl e, in
the form ofYPROlimOf AEPB@@‘C Derendepegfiodd 0)5 &d&twexmvpbetlcow Aam@lyitit Bbiser at i ve of

th ) th
® R presontyouint e iy Palh PRARSGNE B) Sqdeled Bl gy 1 SCOPe

of the pre en
corrpoung s '8 Wﬁ@wr@ﬁz 2h sedstivaymirnplics o Xsllic timsstioiRelighmt he
i nventi on %&d;itwml—@prlmdlcﬁtAﬁSnolﬁﬁ«ﬁNm&jmdallufehnﬂn EAXatNTEH BRSO - o@%nﬁ%f@ cal

. %3238 SOfI{‘é/ngtfng(E%g% @PS%P%; cX Enmﬁ)ﬂ% Igerlsigt?ng Arnrn%regcnlglgorder tario
Sedative-, Hypnotic-, or Anxlolytlc Induced Psychotic Disorder, Sedative-, Hypnotic-, or
Anxiolytic-Induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety
Disorder Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction, Sedative-,
Hypnotic-, or Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or 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).

vi) Sleep disorders for example primary sleep disorders such as Dyssomnias (including
Primary Insomnia (307.42), Primary Hypersomnia (307.44), Narcolepsy (347), Breathing-
Related Sleep Disorders (780.59), Circadian Rhythm Sleep Disorder {307.45) and
Dyssomnia Not Otherwise Specified (307.47)); primary sleep disorders such as
Parasomnias (including Nightmare Disorder (307.47), Sleep Terror Disorder {(307.46),
Sleepwalking Disorder (307.46) and Parasomnia Not Otherwise Specified (307.47));
Sleep Disorders Related to Another Mental Disorder {including Insomnia Related to
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LC/ MBLi qui d Chromat ography / Mass Spectrometry NVRNucl ear Magnetic
Resonance THFt et r ahydr of uran DVSCQdi net hyl sul f oxi de

DVFN, N- di net hyl for manm de NMDAPMass-directed auto-preparation WO

2012/ 05594 &g‘{l 1/ 068807 m nm nutes Memet hyl Etet h){) et her di et hyl

et her BI NA I'S(di phenyl phosphi no) -1, 1' - bi napht hyl S H&ﬁ Waterial s
wer e obt ai ned from commercial suppliers (such as Aldrich, Alfa Aesar,

Apol | o Sci énetherMentaAlisosdto (307 rd@handeiyrBcsopmic Related tocAnodter Nhntaalsl*a@me)r and

used wit h0t§o7f4!4f Ld16dp B @E&H%ﬂ IS@éﬂo%éHé é?%dft}ﬁlk@ Qﬁ o gl %E@%”Cglhw

chronat ogr a was carrie u5|n? re- ute

Bi ot ageTM §(‘)9PP Pisogler ('wmﬁge &@tlﬁﬁ‘é rzspa\maerae Wygﬁrag@maﬁapsaﬁaraﬁommal gr ade
sol vent s asgydeldix@ntypbnl ess ot herwi se stated. NMR spectra were obtained
at 298K, 303 2K or 30& at the frequency stated using either a BrukerTm
DPX400 or AV400 machine and run as a dilute solution of the deuterated

Zﬂ' \(Senz5 03; w Edtlng‘klléorNWsmh%tF{n@r%ﬂ%rﬂﬁh%(ﬂ’nﬂ%nél@dlrﬁ éaﬂm{rd@ﬁlF@bdnérn@ (TMV5
ons re.r

mul tipli cit ngfagngﬁaé@éﬁgf Hrg@galgp_%gﬁlélmla §osg pJ(JSH @FIHé'Pééfr)e S“Bty’f‘%?oubl et),

t (triplet ﬁ’urgqg (Tgpenartadignpudihg( 1ok Obtsityf Coroplidies Bating Gisofddq BirigetEadiig

triplets) gRgqd: tAFELING!Silokder NIt biteRte 8Becified (307.50).

viiiy Autism Spectrum Disorders including Autistic Disorder (299.00), Asperger's Disorder,
Rett's Disorder, Childhood Disintegrative Disorder and Pervasive Developmental Disorder
Not Otherwise Specified.

ix} Attention-Deficit /Hyperactivity Disorder (including the subtypes Attention-Deficit
/Hyperactivity Disorder Combined Type {314.01), Attention-Deficit’/Hyperactivity Disorder
Predominantly Inattentive Type (314.00}, Attention-Deficit/Hyperactivity Disorder
Hyperactive-lImpulse Type (314.01) and Attention-Deficit/Hyperactivity Disorder Not
Otherwise Specified (314.9)); Hyperkinetic Disorder; Disruptive Behaviour Disorders such
as Conduct Disorder (including the subtypes childhood-onset type (321.81), Adolescent-
Onset Type (312.82) and Unspecified Onset (312.89), Oppositional Defiant Disorder
{313.81) and Disruptive Behaviour Disorder Not Otherwise Specified; and Tic Disorders
such as Tourette’s Disorder (307.23).

x) Personality Disorders including the subtypes Paranoid Personality Diserder (301.0),
Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder (301,22),
Antisocial Personality Disorder (301.7), Borderline Personality Disorder (301,83),
Histrionic Personality Disorder (301.50), Narcissistic Personality Disorder (301,81),
Avoidant Personality Disorder (301.82), Dependent Personality Disorder (301.6),
Obsessive-Compulsive Personality Disorder {301.4) and Personality Disorder Not
Otherwise Specified (301.9).

xi) Sexual dysfunctions such as Sexua! Desire Disorders (including Hypoactive Sexual
Desire Disorder (302.71) and Sexual Aversion Disorder (302.79)); sexual arousal
disorders (including Female Sexual Arousal Disorder (302.72) and Male Erectile Disorder
(302.72)); orgasmic disorders (including Female Orgasmic Disorder (302.73), Male
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A nunber of the conpounds were purified using a Mass Directed

Aut o- Purification System (MDAP) incorporating HPLC techni ques and an
appropri ate nmass spectroneter such as the Waterse ZQ nass spectroneter.

| nt er medi at @okprMszaP et hyl - N- (et hvl oxv) - 3- f ur ancar bo ggﬁ%ﬂ? A m xture
of nmet hoxynet hyl am ne hydrochloride (5.85 g, 60.0 mmol) ]rlogS[sWyI am ne
(16.73 m C}20 ) in dichloromethane (100 m) was stirred at 0 C. A
sol ution of92SEOREes(308/ Ahand Ryemplurechireifation (102.788; spxud Paimuisio)der n

i chi or orei(luding DgsgetdurkeiSUmRslesgIagink s [RBEH ) OSu T I Al T ed at
ea w

room t enper, he reaction m xture
water. The (%Hr%a | cs%facéﬁeéjrab\gzé s%"ﬁé‘?fé' {38 dinclydiahdibiionisms(@o2 fatetishisedi um
hydr ogen cdBds8iat feottankisrh i 802, 89NeRelophaiid 302, QpSex@rM@@Ca,g,q regs to give

| nter ned ac B (107 85 Bndlesd glntty (02 v i P B S paroniayn 1 o To

a sol uti on Qpervise Speiiadi (G@Q}?ﬂb cg&ydie[rrdadl&ty(dEMctecﬂ (inciuoing iGRnder Identity

THF/ hept angyi&t et r.ah uran (20
Ty A 78 e eReRRTIcA S Al e i A YR T e
reaction nit3Q42dod: %S%?'rq'%d%ftf\'m @8190\"5@59@19;11(3112@5 and a sol uti on of

N, 2- di net hyl - N-(rret hyl oxy) - 3-furancar boxam de (3.38 g, 20.00 nmol ) in
tetrahydro n 51 vvas added dropwi se. The solution was allowed to
warm t o ro %Hé%'ll ¥ oftee @v‘%‘F'OQ”}%@ng begpgfyldn {(aating indammatien, phie i xt ure was

extract ed wchingirdlamorammepdiancd nelichalii@@dm, Ghdumatid mn@%@&@ggd and washed
w th saturated sodi um hydrogen carbonate sol ution, water an rine, dried

and evaporated to give the title conpound as a solid (3.72 g, 929% . LC Ms
[ MrHr = 20 oneremehodipeling tres (Bdient is a human. The term "treatment” includes frophyla)us

3- (D met hvy, 9 & g 4-rwidinvl)-2-oropen-1-one A
m xt ure of ?&%3 le r%pgﬁ ﬂjyahneyfevéﬁ?% lﬂ?%f i nyi )ethanone (1.006 g, 5
nmol ) in NNdlnethyIfornamde di ret hyl acetal (0.664 m, 5 rrm)l) was

heated at HQfheGsH&f, tife HHRLET rnvam%n ﬁ}dﬂd@ E‘@lﬁofﬁg% %ﬂP.Sxé’ : OO r‘%goéat ure

and the solvent was evapor at Joeruas % et hyl
acet ate an@PSgrResor a'Fﬁ%“"@f‘ij’éfW és%?ﬁa%@eﬁﬁ@ﬂ%daﬁélréﬁr aa&vasth'm mmmrmnwat er and

brine, dripdviassh exmandbart Bor 8sMethbRss bi (deGsaMRRARMAS an oil (1. 1g,
86% . LCO M5 [Mrl-1]1+ = 257. A mixture of 3-nmethyl pi per|d| ne (2.347 m, 20

mol ), diisopropylethylamne (3.49 m, 20.00 mml) and
1H-1, 2, 4- tinicag abesct ttegerbeexi iniehaioh d&)vhyﬁﬁ@@h[b@fnudﬁfo(n?ulélﬂ)‘laé}}ere?r%e%emm') in

N, N- di et pa:Togk Stl rre erat ure overni ght.
Et her (SO%S&% gg (h%? 0%1 J&eing R W%W@%ﬁ@sgﬁ@t‘?ﬁ Wi e was
stirred at feﬁ‘éﬁi‘ﬁﬂ "tf@rnqﬁem at Q?rrecq‘tmlc aﬂ:élylmhnluteeeceptbhe?oeékaaipld Meredms separ at ed

d DVF | t bat h) f
10 mi nut eq i HondH) %@“ﬁ‘é&ﬁ%@&%ﬁ?%éﬁ'ﬁm%ﬁﬁ EE IR 22 hot (20

m) was ad¥¥dse yichs ssesiaiedwiina radnetioiinupetionwhe? witstinicedelgtchblirs. The
resul ting reedptst. was triturated with ether, collected, washed with ether
and dried to give the title conpound as a colourless solid (2.95 g, 83%.
LG M5 [ MHH|

In one aspect, the present invention provides a compound of formula (1) as hereinbefore

described or a salt thereof for use in treating a disease which benefits from positive
allosteric modulation of the a7 nicotinic acetyl choline receptor.

In one aspect, the present invention provides a compound of formula (1) as hereinbefore
described or a salt thereof for use as a positive allosteric modulator of the a7 nicotinic
acetyl choline receptor.

In another aspect, the invention provides a compound of formula (1) as hereinbefore
described or a salt thereof for use in the treatment of a psychotic disorder. In one
24



142. Internediate 5: 1-(2-Methvl-3-furanvl)-2-(3-ovridi nvCet hanone

Li t hi um di i sopropyl am de (2M sol ution in THF/ hept ane/ et hyl benzene) (6. 00
m, 12.00 mmol) was added to a stirred solution of 3-picoline (0.584 m,

6. 00 mmol) ixddo drofuran (10 m) at O C under argo r

m nutes, a sol utﬁitﬂ{g?agf N, 2- di met hyl N- (et hyl oxy) - 3-fur aﬁ%%(rﬁ%éﬁﬁ]ﬁﬁgﬁ (1.015
g, 6 mol) in tetrahydrofuran (2 m) was added dropw se and the reaction
m xture vvaser@?qdf"i’eé’@t Ingendion giovides gempanadef foraa Hharchbreinkbfarh destribedir e was
extracted vertasaltiehdo fop 0BS iNaREtreatent@F SeHYophieAd SR oﬂ@émﬁﬁﬁrﬁéﬁhﬁg. and washed

w th satur a}b\%%sodrl ugr/n hai/dr oq(%ﬁn cAr bonate sol ution, water an rine, dried
and evapor at 54 TbPgY'es 4 FRIMAoULY af TeHi (Rs Negeinheiose pescribesior g)salifiesas! was
used crude foruseliethedrebtmeneg.ankieyMBdgdviddor= 202. | nternedi ate 6:

3- (Di net hvl am no) - 1- (2- et hvl - 3-furanvl) - 2- (3- pvri di nvl) - 2- DroDen- 1-one A
m xture of 1-(2-nethyl-3-furanyl)-2-(3-pyridinyl)ethanone (1207 ng, 6

rr:m)I )di n N, Ngiimentip dissrprevidease aimpeting/of farcedzal) a(s?ulgr?e(ijrjbbiore desOtbednsdh baas
eated at ' r ooled to roomtenperature
and the soljteée}ﬁ?ﬂ?/\rg%eﬁqvtgggéit{ngai-{@f;ﬁ%ﬁﬁ&gérﬁ%@%\ﬂés partitioned between ethyl
acetate and water. The organi ¢ phase was separated, washed with water and
brine, dri etheaventnamR bvidksaQof ikl ' oi |
(750 ny, 4?%. O VB [ﬁéHr = gzggi_pﬁiﬁnnc{égﬁ%ﬂg!aa@ggggﬁé%%rea&smegOPQQ&

1- (2- Met hy 1195891 Ior 45e (5-1be (reatmentiay Plzheimer's diseasget hanone 0 A sol ution of

l'i thium diisopropylam de (2M sol ution in THF/ heptane/et hyl benzene) (10.00
m, 20.00 lr)vefgtarc]mt gtrahv?/(%rofuran r%izog mm) was stirred at -30 C under
argon. A sol ut 1 8n 83 PRIFE ademeeyrs! o {asmifa (1) ap heyginkefpre)depsribed or a salt

t et r ahydr oftherent fof Bserin)thenasatmeldefl paln dpvéxaapRtinfladhator Bain bheeur@agiid on
m xture wag,st | = for 1 hour and then cooled to -78 C A
sol ution o?a'ﬁl', %Jpgﬁﬁ%gﬁﬁwoﬂaﬁh%% hyl oxy) - 3-furancar boxam de (3.38 g, 20
mol ) in tetrahydrofuran (5 m) was added dropw se nmaintaining the

i nternal t &gl BEgRcD HoGWenidh ;%ovia&eih .&Hraecp}gﬁégrﬁéiogﬁgl\?\g@ ;78 Ctor 1

hour and then allowed to warmto roomtenpera %% dded and the
reacti on ni'SeliPeorLeseibed oo sdlt iptent igitermaiubavtre airemeditranent fgani ¢ | ayer was

separ at ed aagingasiiedseivfibth Baksticti@fwitOicdiray H 08&Hn Sﬁ&mmﬁ agagut i on,
|1 e

wat er and broi.ne drti ed and evaporated. The residue was purl y silica
gel chromatSYPEEKSPE Uting with 25-50% ethyl acetate in i sohexane to give
the title conpound as a solid (2.56 g, 60%. LC/Ms [MtH = 216.

I nt er nedi a : . . _

3- (Di met hyf”gar'ﬁ%trﬁ‘SS aspeety e VRDYPN Provides i yse£f a sompeyndiof foraya (Ipshy 1) - 2-

pr open- 1- ohseinbglongidesaribed of a salt thereof in the manufacture of a medicament for

1- ( 2- et hyhse3n @R Qisedsd B oY defl A
mol) in N, N ,di_rmet Fqsél frsor?élanlleﬁg I fr?:ahi yédsg'gé;%%s{e g@@@aéﬂn,ﬁ%eﬁﬁol ) was
heat ed at 7eRJnie acghy! holiguesertorhe ni xt ure was cool ed to room tenperature
and the sol vent was

In another aspect, the invention provides the use of a compound of formula (I} as
hereinbefore described or a salt thereof in the manufacture of a medicament for
the positive allosteric modulation of the a7 nicotinic acetyl choline receptor.

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

use in the treatment of a psychotic disorder. In another aspect, the invention provides the
use of a compound of formula (I} as hereinbefore described or a salt thereof in the
manufacture of a medicament for use in the treatment of schizophrenia. In another
aspect, the invention provides the use of a compaund of formula (1) as hereinbefore
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evaporated to give the title conmpound (540 ng) which was used crude in the
next step. LM [MrH = 271. Internediate 9: 1-Piperidinecarboxi m dam de
hydrochl oride \NH NH2 HCI A m xture of piperidine (4.95 nl, 50 nmol),

di i sopropy e (8.73 mM, 50.0 mml) and
1H-1, 2, 4- tb‘ﬁia%%f‘g%fgcar boxi m dam de hydrochl oride (6. 1ECE{EP%’%”%8%| ) in

W/- d| rrethylformam de (20 m) was stirred at roomtenperature over the
weekend. EH¢psTibed= agalt thereof iRdke mandacturs of Aeadisamentder use ictthe Geatmenttdie
m Xt ur e wagnxgly dricegredbion.oom tenperature for 10 mnutes. The ether |ayer
was separated and | ayer was stirred with ether (50 m) at 5 C (ice
wat er bath) for 10 mnutes and the ether |ayer was separated fromthe

resi due. Ehfwbthéﬁ.’&pﬁét)thw&ﬁrem@ﬁ%ﬁdés&mee%b@b‘rﬁpcﬁ!ﬂg of fofnuTA X} &4 € was
wth et col | ect ed,

stirred at Th ultin strl ur at

washed wi t'ﬁégﬁhe Oregﬁﬂ:”g?‘? ¢f %ﬁ@ﬁr@ g aﬁt“ ‘ﬁﬁdﬂﬁ?&?aﬁ':?”h%ol ourl ess
sol i d (3. 5%&egn the 3emimenChiBgititeHimpairi&8. | nt er nedi at e 10:

2, 6- Di met hyl- 4- nor ohol i necar boxi mi dam de hydrochloride ) 0 N< )/NH2 A

m xture of 2, 6-di met hyl norpholine (6.16 m, 50.0 mml) (Fluka, a 2.5:1

m xt ure of'”@F@th‘?rraeﬁgctltbehﬂwrﬁmn pdlwceemea{syloéam}m;wmnmeffo&au'la’s ds, 50.0 mmol)

and 114-1, I%ré’rnﬂeﬁdr@éé’écﬁbéd or%alﬂ | B3GR anl) gﬁj%%?la%édﬂem(eﬁrf&rl g, 55 mmol)

in N, Ndi net hyl f or mram de was stlrre roomtenperature for 24
hours. ThéJS§Lf§ﬁ9§H§iﬂ6}?”b\ﬁs°‘?d‘ielnlﬁféé"sﬁﬂ?teh ether (50 nml) and the reaction

m xture was stirred at roomtenperature for 10 m nutes. The ether |ayer
was decant ed Et he s added and the process repeat ed tw ce.

50 M) wa
The sol id \4a° é%'la\ea?f‘t[ é%e &M%E'H%af%dﬁﬁ“@t%epf %FR!“RPFF%@ forgiud east he title
conpound derantetlrededcdisea] @al dall tefedk irtthe FdMfateredf 8 medibambiigy € Of
i' ?Zt R/g'?rs]y ség{‘@é ?rg%tbn%u!\@ %rﬂ W)fagfpi%m!aé'ﬁrhgth%gm or%eulr%pathlc pain, especially

neuropathic pain.

In another aspect, the invention provides a method of treating a disease which is
associated with a reduction in function of a7 nicotinic acetyl choline receptor, which
comprises administering to & human in need thereof an effective amount of a compound
of formula (I} as hereinbefore described or a salt thereof.

In one aspect, the present invention provides a method of treating a disease which
benefits from positive allosteric modulation of the a7 nicotinic acetyl choiine receptor,
which comprises administering to a human in need thereof an effective amount of a
compound of formula (1) as hereinbefore described or a salt thereof.

In one aspect, the present invention provides a method for the positive allosteric
modulation of the a7 nicotinic acetyl choline receptor, which comprises administering to a
human an effective amount of a compound of formula () as hereinbefore described or a
salt thereof.

In another aspect, the invention provides a method for use in treating a psychotic

disorder, which comprises administering to a human in need thereof an effective amount
of a compound of formula (I} as hereinbefore described or a salt thereof.
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O To a solution of lithiumdiisopropylamde (2M solution in

THF/ hept ane/ et hyl benzene) (3.60 m, 7.20 nmol) in tetrahydrofuran (10 m)
at -78C under argon was added 2-picoline (0.593 mM, 6.00 mMmuvl). The
reaction m stirred at -78 C for 15 mnutes a n of

N, 2- di met hy‘?é%?rret yl oxy) - 3-f urancar boxam de (1.015 g&%gﬁ;ﬁ%@f#&(ﬁ
tetrahydrofuran (2 M) was added dropw se. The solution was allowed to
war m t o r oShPreamRadiznam dheipegntion provides Bmiethed frxdrealitdesghizentirariee whickt ur e was

extract ed %mﬂ.sdsa&hmrsmé BARBumdiR nREPRBIcof éﬁéﬁ%&tsd@%ﬁﬁ%f ngoﬁ'l?» oy washed

W th satura ed en carbonate solution, water an Ine, dried
and evaporﬁ{fQ %ﬂ)gﬁs\r})@ ‘%/’P*@?QQ?FP@”EW@UWW'%E%] oi | which was used in the
next step(ng) LC/I\/B[IVH—I] = 202. Internediate 12:

3-(Di neth 1-3-furanvl) - 2- d 1-

A it o STOnE ool P Menich g b)85 4 befiph R hgtinp aHavon e =907 o 6
mol) in NWNGh aernprises edmiisialieg ¢ aredriygr in aeed tkbreban/&féctide, anpuBofaol ) was
heated At Sfiouh@br Bkl Fas EhGnAE HEENEPCOONh LR TP | eTper af ure and

t he sol vent was evapora e resl ue Was d between et hyl
acetate and water. The organic phase was separated, washed with water and

brine, dri .orange oil
ohi Ch was. RN APPBYAES b hefoliforafinly %%}vﬁ't'%ﬂ%éﬁﬁm?c i lan
| nt er medi afENITIgteringioARHIRas-in peed, @’ﬁﬁfeaﬂleffé@tWE@monﬂtd?émcd@wawb@hhwa| de /Th

NH N NH2 s Hardthoeiote Gesthibdiearalimiiadd azepi ne (5.63 m, 50.0 mml),
dii sopropylethylamne (8.73 m, 50.0 mvol) and

1H 1, 2,4-triazol e- 1- car boxi m dam de hydrochloride (6.11 g, 55 nmmol) in
N, N- di et hyid iowemam deo p2Gided rrma@dsdritréam@ mherrmmdts@a@emkhl&@nﬂmé t he

weekend. . eactl 0 1 Xxture an e mxture
was sti rrgédd?ﬁ{"m(e ’Hﬁun}(’ﬁzﬂ ﬁ‘rgeéﬁﬁ%rF& \)’f’ QE‘P“Fr\lt?g]a@?rHB(f“”a/ngH@H%nt ed

fromthe s@ﬂl&swer%fmeﬂlu@deﬁﬁhmdmaaauwem stirred with ether (50 M) at 5 C
(ice water bath) for 10 mnutes and the ether | ayer was separated fromthe

residue. Ether (50 nl) was added to the residue and the m xture was
stirred atThsigyenipralseargyidesgmetdiog &ritaatinggiainetor exampiwistirrematpiytpatdner  and
FR/L_ed to %ﬁ4é§|ﬁ)dafnkﬁze;§dlr{ bﬁp&%ﬂﬁﬁémypa%ﬁc Baift, WHRATCoRBse’ Yubrthidt&ing tPa ndhdd - LE M5
Ci s- 4- ( 6- dﬂPs%thgfea{ﬁ?rh%eﬁkﬂf)a@uatQj.ansefrﬁg;mm&qs@p&aﬁaa&herembefore

ci s- 2, 6- Didwstibedmpa phioihbreet. (0. 850 g, 7.38 mmpl ) was added to a suspension
of 2,6- dichloropyrazine (1 g, 6.71 nmol) and potassi um carbonate (2.78 g,

20.14 mmol ) in anhydrous acetonitrile (50 nL). After addition, the
reacti on ningenera, empostds of datmata (9 0r Esdlibther@otroay ise adanitisierekiGMipsebowed

desired progicd n&R3oif 0356 o du o8 H@rptei' 84, Eﬁ%ﬁr%ﬁé Haidhldoses (i.e., from
1 to 4 doses per day), although variations will necessarily occur depending upon the
weight, age and condition of the patient being treated, as well as the particular route of
administration chosen. In an embodiment, the dose is administered once daily. Inan
embodiement, the dosage level is in the range of about 0.1 mg/kg to about 500 mg/kg
body weight per day. In a further embdodiment, the dosage level is in the range of about
0.1 mg/kg to about 100 mg/kg body weight per day.

The compounds of formula (I) and salts thereof may also be suitable for use in
combination with other actives, such as typical and atypical antipsychotics, mood
stabilisers, antidepressants, anxiolytics, drugs for extrapyramidal side effects and
cognitive enhancers to provide improved treatment of psychotic disorders. in one aspect,
the invention provides a combination of a compound of the formula (1) or a salt thereof
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so the reaction mxture was diluted with ethyl acetate (100 nL) and water
(50 nmL). The organic | ayer was separated and the aqueous | ayer was
extracted with ethyl acetate (2 x 100 nL). The conbi ned organic | ayer was
dried (sodiwmzsuyog@u;e), filtered and concentrated underP Tedf&;igﬁﬁ d%é ssure.
The residue was dissolved in dichloronmethane (- 10 nml) an UrFRed on
silica by a Biqtage SP4 chromatographic system (40+M cartri dge el uted
with 0-1009%" gtaﬁkyﬂ%ééét"ﬁfr@rqdﬁ”f - b PRscaRadimenty the furtheracivsrinarediemds arhe pur e
product weradditiombiheegeativchgemncent r at ed under reduced pressure to give the
title conpound as a white solid (742 ng, 3.10 mmol, 46.1 %yield);. LC M
[ MtH = 228/ 230. Internediate 15:

Cci s- 2, 6- Di rigeisgmbinatin tiisramesef theSinfantiamyrk) foEemrﬁpvezlaﬂmlnismd)Mdcm| By NN

Ir_%, g 73 frr?g uﬁct-cgtaﬁﬁ\mﬁﬁ gtYUJn @g&aérgﬂﬁ% Q&erm:fr%gug ro‘fr’lcq\}érlgppmg s chiL c?fre(gllcrijl ne (567

ci s- 4- (6- ci¥f WP@DQPWWW‘ e 19rnpof Gepiaratetphainmeseptival dompoifiit@ ofgevices 7 2higmol ) in
a mxture @dgirhe 4f1d odi rbonate
(577 ny, 5. g’ ; té@ﬁ%gagrﬁhs%%ﬁ dllx\/\gﬁ(%erﬁ%g?% éaﬁgl(1 'Sryeérgé %4nd t hen
charged wi ﬁﬁ”etf%ﬁh%eﬁk'l'%ﬁ@mﬁ Wﬂ@ﬁ)ﬂlﬂ@ﬂ\’mﬂw@pet(he]aammg;lram)nZYZ

ol ). Af t evalsddiolvh @8 add- b@th@%@&ﬁ&é&dﬂ%‘ﬁdﬁbﬁ A@Sangitdu% eﬂﬂr‘é fed in the
m cr owave SNOWS esire pro and

starting ma%é) a&’lap%r‘%cﬁ%e%%@é‘ﬁt%HUtﬁPB?('U'P%UW§V%F{@Plﬂ@weéamutweat ed for a
fu(rj ther 1 ht#nmlst[atloi]@maﬁompodnhgaf Mrtﬂﬂla\(\@wﬁa sdl tHétBoflflYlt 85D WRe Qﬁﬁabfcggnoor oduct
and no sta n_he seen. . The re ct|on m xture wash

et hyl acetg ér@%zrggﬁﬁ%bﬁlsePg 0 AAPREESHAN: ananiip Bd&fgcfoﬁ‘ﬁ‘é'ﬁp%@’a'ﬁé'r%eed to
dryness. Théedssufiadganitivesentianeo hreadthimthel sedpe of heetinan @véntioh. H Jneand

fied hi t 0+M
artri ﬁgeog"e’sﬂd{@@ﬂ oP s Reh BdBpune S AR P! ARIIEI BRI Ebpieat®] ons
cont ai ni ngYPGRIY stbdigerten @\Eﬁ@ﬂ@@ﬂﬁﬁdﬁ@lﬁis@ﬂdn obmeentmoat wm&mﬁbnémﬂmwd
pressure t @er@d‘éﬁtuﬁ@ﬁnd thbh Féc@@é@éﬁh’ﬁﬁvs&ﬁﬂﬁ ofBhotHer é&?ﬂpdﬂgﬂ] ’Thg%brﬁp ' elJ d).

LG MS [NHFB %7% | nt er nedi at e
ci s- 445- br QBB ) ¥ tﬁ'ﬁeofsWP&W'D}W%WB?%E@JWMEfzeﬁpetdlcm‘eamhhtorphoI i ne

N- :Br ;)m)s ucgatlnnmwﬂle ate2ré2eivi admih@PatioAk it &S oREISHIBSRASHC BN SRobd 2
sol ution o
t

ci s2, 6- di et Tr A7 PRidepresaahyAN. a8xiolyHc, Ay for expaRyAmie] sits ofieetsiona (418
1.529 mmlgoghlﬂvesz@nca‘r.dlumwibaopﬁ_of tlaetmﬁbnhéh alddeclu@Rahé 8duive thbiapéfd at 0 C

f 1h nd tart
ot eri al 1y o O ARABNHE IESEAGE B4R 4 Fhat Hries e dediete (20 )

and vvasheoar\/@rth'%taé#UE(@Oex’ﬂ@})yfaMdahsdf( Qﬁecm_qraoax@mme e(nsmmb patishtdr i ne (50
m.). The OkigRdrk fedeRingadMisalidrtst cbf: Lered and
concentrat ed under rg(?uced pr!essgreasul'rﬁgbffgsr{]@égyora |hse§%qgved in

di chl oronethane (- 5 nlL) and purified on silica by a Biotage SP4

chr omat ogrﬁpmombmymmréﬁ@s&wtﬁ@rnt/émndsﬁway%lsutb@%mnﬁsffbré’d QR n%Bu d) %Cﬂ ate
in isohex Iﬁ?&h%ﬁ.l %Idtl Oan cont al n{ g %UI’G roduct were CO I ne
concentrafsnﬁ F FIGIRIBECTHE dwant areaimgityedima wheret the weivideaind (210 n,
0. 566 mDICOMBIN@INArg adinitsteredioly@hprViithel irthe-fodh 3f 35idgle bRirRkERAEAt € 17:

Cis-4-(4- hol i
c: s-2, ( %h@ Q{or?rlodrrgh%ep%ﬁp( émgﬂg&ﬁaﬁ%g kgfgﬁ m%ﬂevﬁ’s‘”é‘aa‘é‘?ﬁr?tﬁ a suspensi on
of 2, 4 dlcéﬁpﬁ'wpr devives (eZﬁCB?OfgpﬂSlr@ e ofrtine|lcpmporatnizohdsisisteradc ar bonat e

(6.64 g, 4BnihaRsausly. $lﬂ:h%6m5%§r%h§ o@ﬁ@tsg@a é@héﬁ.&%@%ﬁ&;@n@{ ter addition,

the reaction mxture was stir overni LC/ M5 showed
starting rEPUENeaUs SAMPIgREoN Ay bermsenided i thederay of adit-oftpanst hy | nor phol i ne
(0.500 equival ents) was added to the reaction m xture and then stirred and
heat ed at . ude LG/ MS showed starting material and desired
pr oduct sé'%g?gmgr%spg‘%ﬁ%}rl nﬁ'?ﬁ?’(@ﬁoﬁ‘é’r?"ﬁf’eﬁ@d“"é@ﬁﬂQfg’Pétme%Of\ﬁ@ytétdﬂted to the
reaction ldlsmderby@d]ldﬁctl\l'eetherapemlbedmmm}ahﬁﬂif@(ioﬁabo&@(bf forAME(Mbidar Cr ude

Lc I\/B sho Sire

cis-2, 6- d:ﬂﬁ?ﬁicﬁ%&@ﬁt rfq‘gé d(%‘eré'%&&?ﬁw:ﬁ ré‘H‘Frké% %@Stgﬂﬂéﬂf'pﬁﬁhp% reaction
m xt ur e aﬁaeﬂtﬁéﬁ ftsrther pepgclathe imeaticandbratides0ie Gewf archingiind dCronega i| showed
desired product can be seen and no st%tl ng material left, sot reaction
m xture was diluted with ethyl acetate (100 nL) and water (50 m_) The
organi c | ayer was separated and the aqueous |ayer was extracted w th ethyl
acetate (2 x 100 nmL). The conbi ned organic | ayer was dried (sodium
sulfate), filtered and concentrated under reduced pressure. The residue
was di ssolved in dichloromethane (- 10 ml) and purified on silica by a

Bi ot age SP4 chr orrat ogr aphl c system (40+M cartridge, eluted with 0-100%



Fractions containing pure product were conbi ned and concentrated under
reduced pressure to give the title conpound as a colourless oil (1 g, 4.15
mol , 25.9%vyield). LCM [ MH = 227/229. Internedi ate 18:

ci s-2,6-D R} xdoddA- (2-met hyl-3-furanyl) - 2- pyrl di nyl ] &Pﬂllli/& .

4,4,5, 5-Tetranmet hyl-2-(2-methyl-3-furanyl)-1, 3, 2-di oxaborol ane ?%9 918 ¢

4.41 mol) was added to a sol ution of o

ci s- 4- (4- cFAlighereolinifieiraamwaciure ol Mediedrmat fas Agikrative bie(apegtic agministiatior ) in a
m xture of foﬂ-thé-tlféhmﬁ@f e(ds?/cﬁﬁhb,dls\ﬁﬁk-?h a(p"atl réﬂe}vwﬁﬁl‘i’ermtlé’%rﬁlﬁépﬂﬂﬁt e

(0.935 g, 8f§f sol ution was degassed using argon gas and then
char ged wi P'f e@ﬁ'%’ﬁl@f‘?ﬁ*’?"ﬁ’ﬁ'@ﬁ??'ﬁhﬁ?d'ﬁ‘f%@‘)’b@@%@ﬂﬁﬁ@? CE”OP‘M‘G offormulas
mol ). Af t @rorackelit thepsuf fdrlnee roeaqnmcmne therdpyiite avamisiation BethamdatiRat&d i n the

m cr owave r 4 ho d desjr roduct and no
Star i ng. rovalte clsBideP s el Eea o btk P OB Fon AL Sl A AR wi 1 h ot hyl
acet at e ( 2@tipsichotiosest. (100 nL), filtered and then evaporated to dryness.
The resi due was dissolved in dichloronethane (- 10 m) and purified on

silica by a Biotage SP4 chromatographic system (40+M cartri dge, el uted
wi t h 0- 509 &fugher asrachthe inventisoprexideres nethd atirdatnent obmpsychitioglispidee pr oduct

wer e conbi t%%ij lﬁ]@ﬂlectﬁé}ﬁﬁélﬁlf:ﬁﬁl%%s‘t’rﬁﬁjcﬁf of ra?l@%%i%ﬁe Qﬁt@sﬁl:gﬁc 4%9%_'_%2\5;)?2%&1? title

conpound
| nt er medi ate‘ée"ig fh@faé’ewt'cfﬁ’”'ﬂﬁ' mtjomof(achmowqofgo tadhpoa salbijptegl Hya1- 2, 6-

di rr;at hv | ot ks, thd\hﬁ’ma@pmo.aeﬂhmuagm(al%%sme RSB Rbant Wafe added
por i onw se

t
PPes ot e 0acurd Bl oSl o aokuptium erapsy s AU RSY BSGIeRIRE 204 1,
0. 749 mmol o aipsyatioliodiedrdenn & @ando) reatividg tHerapBbic adaaaiétiion vescaigoun@st at 0 C

for 1 hour be se no starting
material |3 IEP@ Orlah(gllyr[ﬁ]éaa ?I onmg?rj'f) uru&\h&é@oaﬁqsﬁ gSSW”Fﬁ”@QSH&O?%E‘%‘T”ét e and
washed wi tfpr Wﬂ@hve therapeutic admarstratinn for the geatiest ob B gayvhotid cagcxfaierwes dr| ed

sodium s t The
oot due vag a Secs P B E A a3 opre MRS ol A LTS T c
by a Bi otage SP4 chromat ographic system (25+M cartridge, eluted with 0-50%

et hyl ac etlabeurtﬁar h§RBeRHR&htion d?ma"éslm&ns@attébmmof%s?cr%egfé% per e
conbi ned ava ncentrated under reduced pressure to give the tlt?
(28 Bﬂfﬁ

conpound neqyis JrASaRnAYES admipisuation of a)?oraep%d ebleBuia @)s%" agiaft theranf Vs
[ MF1- 1] + =n 8&ABIR&EIdN Mthheléﬁﬁdahahﬁnp%ﬁbhotlc agent. The invention further provides the

g: : g (6 %rsgtgﬁyig ’%’%@P?’ﬁ%&z g g% M%HP%%QO tltqrf]@gpsol?ﬁ%@tdeatsﬁo%? suspensi on

of 2, 6- dicbtirsyomiic iagémén the n@,nufacmﬁ ohaohgdicaneniiot sresitansvcahdrapatie (1. 750 g,
12. 66 nmol I L Lo ( ) i

Fenct on iAoy Hi oAl ana bhjshiie siterdti it ERfibophach I,
starting 4§ et3 eamrawad aelermda (Iherechal thesepf &1 the magufaglingwt Ayledicapertliore (185
my, 1.61 npmlithndRs tRslseds erﬁ.h@trét%a%th@nlea%hyéﬂ.p%hs!b A%t ihfgn stirred at

120o0ver ni %gt. Crude LG/ MS showed_desired product can be seen and no
starting NEEWITLE 3 RyEN t'%Q'SPWEr r@&d‘ﬂ‘ieBPPWSUT%P@V\%%aﬂ?mml’éﬂ ofpotrhuiat hy |
acetate (196r ark:)lt taérdomantwe fér’fsmnmiaheouﬁhleerm@a@a&mh@wlbn Was apieRAbad ed and

t he aqueo e cted wi.th h m.). The
combi ned %rﬁtgd g “F gﬁh%fgatmept a a(p%cﬁf E"rﬁi gclﬁqr ﬁ? ﬁw?qt'F’f‘ gr@ar and
concentr amwld&ﬁderusee!ﬂaidwt pregipsyehofitegentss ithdumearnestuel o Sahsticmicnt

di chl i i SP4
clhforrg{ gg'r% e{%ﬁﬁ‘gtaé@osugghrﬁ%éfgﬁ%%@ﬁ'%i{%dgﬁ%tﬂglcét"é% ?Kor Ulgk)lgba%?e%&/l acetate
in isohexél‘r?é%‘}f'”tF?H@@tF@ﬁ%Of@mﬁV‘éIUMWQOFQ‘Hre product were combi ned and

concentrated under reduced pressure to give the title conpound as a

col ourl es g705 2.340 mol, 55.4%vyield). LCOM [MH = 271/273.
| nt er medi iﬂ a ugltj r aspect, the invention provides a kit-of-parts for use in the treatment of a

cis-2,6- Dlpﬁi“bhbbddlébfd&cbﬁpr@idwﬂmﬁdﬁﬂgeafﬁvﬂbo@prﬁmglaCEoﬁl}Sbur{HHflﬂi?ﬂhl'a?ﬁorz -

i’ 383 %g;sgag@teé%a I{eoorénog% u&tp?rd%:s%qe nzs eac%comgrgs%)é%%%rnﬁpl)s?gl%nc

cis-4-(6- lagmrmrzmpytane:huayﬁe)a@uﬁemﬂrmmﬁﬂmbnor pholine (537 nmg, 1.980 mmol) in
a mxture of 1,4-dioxane (15 nl), é (2.500 nL) and sodi um car bonat e
(420 ng, 3.96 mmol ). The sol ution vvas egassed using argon gas and then
charged with tetrakis(triphenyl phosphi ne)pal | adi um(0) (229 ng, 0.198
mmol ). After addition, the reaction mxture was stirred and heated in the
m crowave at 100 C for 1 hour. Crude



LG M5 showed starting material and desired product so

tetraki s(tri phenyl phosphine) palladiunm(0) (229 ng, 0.198 mmol ), sodium
carbonate (420 ng, 3.96 mmvl) and 4, 4,5, 5-

t et ramet hy - hyl-3-furanyl)-1, 3, 2-di oxabor ol ane 980
mol ) wer ejﬂé(gd[ﬁ%ogtg%bt he reaction m xture which was theﬁgi‘#ﬂqﬁ%sﬁoﬁd heat ed
at 100 Cin the mcrowave for 1 hour. Crude LC/ M5 showed desired product
and no starting nmaterial can be seen. The reaction m xture was washed with

ethyl acet mte@lo{h%pé)sp%t) the%ﬁﬁon(p}%e@a)metﬁ?ﬁ 6fq|re§ﬁjn f‘gf J&?&g‘ﬁ%ﬁ?%@ﬂ@d to

dryness. (? resi due was di ssolved in or orret
purified ofddiqliyeRempeyicadminisyatiosrof a&?ﬂtﬂ%@%@{r‘@pﬁﬁ@”ﬁ%@@ﬁﬂ {vDpaiient

cartridge, reebluh@mempbbtldhoﬁﬁ%tﬁétlbry bf BORKiM BgleBichSRRBEAMNBMthe Fioast | ONS
cont ai ni ng grégprfo uct b@%n ned and concentrated under reduced
éis HEMPP] Fadi

pressure t9o 1 e&’éeséa’go"f*rb%ﬂxloé@% a9 970 gy, 0. 942
mol , 47. 6&stnapphai)dal dide Nﬁc[sl‘dhbila cagrfﬂt?x& enhatczr.nedi ate 22:

Ci s-4-15-Brono-6-(2-nmet hvl - 3-furanvl)-2-ovridinvll-2, 6- dinethyl noroholine
N- Bronmosucci ni mde (137 ng, 0.771 mmol) was added portionwi se to a

sol uti on olh afurther aspect, the invention provides the use of a compound of the present invention

0. 771 ol § eymatrach 81 STRg¥ein It afiiflg el MMRLBARIE (207"
for 1 hourlreatneref 2 epyolotisitinneder dexspatient rpwﬂnm:mer@aeunb@d@mtrammo starting

mat eri al | it RdichBsdlRast yl acetate (20
) S Wasi{g%m\%th Eocledf oﬂf‘thm);PﬂuE'bﬁn%ﬁ di: La‘rﬁo%gswbﬁlgbre:%rh m) and brine

(10 ni). THEOESSANan & %9’ \R/a%dféfsif%&xf(%aﬁ"ﬂma'wfeﬁﬁ@%&) andfa ¢aositieql and
concent r at@tiangeeer reduced pressure. The residue was di ssolved in

di chl oronet hane (- 10 m) and purified on silica by a Bi otage SP4
chromat ogr aphi ¢ system (40+S cartridge, eluted with 0-100% et hyl acetate
i n i sohexalted)venforealsd mogdesche mmfm@ompnmmwfmegenemeermemmi dopectaad

col our | eacherabliEEARRERER LS R ehdydltionb ol £ AR B5aa 5.
| nt er nedi dberapetic gfirinstra®nch o adiyh érgvadier? S@eaiedmmthlergnmuptmhmtmg of:a

1- Chl e d
(50 ) . e AR B o RePRoSory o ol bl S afentBi 4 ohecly ' 65"

mol ), cac¥fFRoEHSRERCAS (6. 33 g, 19. 44 mmol ) and BI NAP (1.210 g,
1.944 mmol ) and the solution was degassed by sonication under argon. To
this was ded pal |l a cet at 0.145 0.648 mmol) and the

sol ution 3"?"85'%{5 eéfrgoif@)ﬁs el&'ﬁﬁ@faéﬁ’@?ﬂ‘f ﬁggpﬁP@ﬁ?".t iIneeUips feresstsr showed
desired pradpinctivedmaiaprntis ddmihishgtionddreiid #datmenttohg psy@Retici didrddr #iLiftieMas
filtered t . I s h The filtrate was

di | uted Wr?%e%g%ﬁé%@@ aﬂ@'”&%@%ﬁﬁa& Egg’tg r\}/'gaeaaesnggeg?cz?defaor%m H¥Pext ract ed
usi ng et h)PIOﬂ%\%i@ﬂé)f@mc)@@)abl“?erea@emﬂdenredsmjt gapndoljtayadauguer e washed with
brine. SeRaialpiniadli@LioueandRagrRiLmhEnbaate, filtered and concentrat ed

under pressure. The residue was ssolved 1 n dichloronethane (- 10 m) and
purified on silica by using a Biotage SP4 chromat ographi c system (65i

cartridge,n Qkuth@daéfsle&thth@v%%oﬂtpmdldea%@ﬁ@’lﬁcﬁd d 'ﬁehtﬁféhﬁdf%&ﬁ?&honf Hlé&rﬁérons
cont ai ni n i neg%nand concentrated under reduced

pur e
pressure to2 'iu{)‘élﬁ’f’ ﬁ?rﬁ‘ﬂe’r‘"%a 'R OLRN aptvRinpisdieq) selected g the grpus 1 ol |
58.0 c/c, cynsmldg; of: b@ddB s[aMHEér] arFardidGpragiint, BRaet cﬁ‘rﬁrd] @El@g?tﬂ'

cis-2,6- DeQFéﬂ]yYajm a1 530 ChedE LW doanlivl AMARRNSHY patren{ recewmg Mherapeutic

administration of a compound of the present invention.
In a further aspect, the invention provides the use of an active ingredient selected from
the group consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for

extrapyramidal side effects and a cognitive enhancer in the manufacture of a medicament

30



4,4,5,5-Tetranmet hyl-2-(2-nmet hyl -3-furanyl)-1, 3, 2-di oxaborol ane (1.645 g,
7.91 mmol) was added to a sol ution of

ci s-4-(3-chl orophenyl) -2, 6-di met hyl norpholine (1.785 g, 7.91 mmol) in a
m xt ure of ne (17 m.), water (2.83 nL) and so

(1.676 g, Yé”g?%%? The sol ution was degassed usi ngggﬂﬁ%)zﬁﬁéoggsoind t hen
charged with tetraki s(trl phenyl phosphi ne) pal | adi um(0) (0.914 g, 0.791
mol ). Af tier adiengtive berapeutie ad@inistration ff te lreatmenkof stisyahetic dismiddréme ed in the
m crowave ﬁneﬁ{QchﬁlrfgqﬁerﬁgeJﬁQ‘dﬁllﬁrms@éﬁ%eofEQO@RW% dehi ifdnRgpduct and

only 26% of starting material can be seen e reaction mxture was washed
wth ethyl acetate (200 nL), water (100 nmL), filtered and then evaporated

to drynessTheTrhuénrcﬁﬁalﬁuﬂoM@é?s tflé §SObNeRAGhcEive .ﬁlgredaxbmrs@r@ab@ﬁ&ﬁ thegrd@ M) and
purified on SIIIC % d(s)s% |otao§e SP4 chronat o hi c system (65i
cartri dge, “°BPHHE& \ﬂ PPOEEE R AR FIRPESIIY dNANKIG Qﬁ@d " Fractions

cont ai ni nexpapeapidacidetefiasts and arbgrited eandwoeomc@mrrcmeaderunamb reduced
o3, Eep b r e OO o33 Yok e e Bl Mg icrabuns °°

ci s- 444 Br&ﬂﬁmlgmom@ftmm@umdmfah@/br)emny&r:moz 6- di met hyl nor phol i ne

N- Br onosucci nimde (380 ng, 2.137 mmol) was added portionwise to a

sol ution of ci s2,6-di nethyl-4-[3-(2- nethx - furanyophenyl ] nor phol i ne (580
my, 2. 137 IRAdirher ascent E'S'ﬁdfvéﬁtiﬁ“(PI@"%)a ragthed of treqiment efcsydvtiodisorger rred at
0 C for 159@uﬁunaﬁ€dmd%ép£aem mmteﬁ%kaednmm%%e%@e%v%ﬁ% ignd no

starting matg rial Ief he reaction m xture was dil uted vmth et hyl

acet at e arfdMRAEPEIM at”I‘PC\Wéﬁ'Egred’ﬁm%@Cteﬂéﬁog‘rthﬁﬁﬁ?uﬁﬁi’%@“”%e&‘ Beedni c | ayer
was dried s(abiideriian antidbpreesant, fah lahasigit, aaelgaornsxeatyrahigs siadeects agiig ed
pressure. §8'$ resi due was di ssol ved in dichloronmethane (- 10 m) and
purified O IVI iC arbc)? using a Bi otage SP4 chromat ographi c system (40+M
cartridge, eluted with 0-50% et hyl acetate in isohexanes). Fr actions
contai nin L8 uced
pressure ?’893{@@%@‘?&%@}Py}ﬂglﬁgsoﬁ8gg%§@%cso%gbqnaglﬁour$ "@ Slq S 9 0. 868
mol , 40. 6VeENANEnd AN aciyeNrpdibndselects® BB grove @Jﬂmemgactf&a maod
5- Br onD- 2 &hligd o di I

<&hligdr arﬂar(tﬂ@ér@é’éaﬁt‘(&% 9N>E|6|§?ﬂc éBr“ug & M%r@daﬁ‘%l&%ﬁ%&sﬂé’r{d 3100 )

5- brono- 2, 4-di chl or opyri m meé
stirred atco@"ttfe\ﬁﬁga’&ﬂd'éd‘es'ﬁﬁmda ldﬂi"h@rﬂ?ﬁ*?%&”td@ simylitaneoys tegpauts! )

por | i onwi semihistrafigh ib tHe treatrRsnt oflAIpsycRARIisdRter Xt ure was stirred at 23 C
overnight. To the organic phase was added water (25 nmiL) and the nethanol

was renoved. Then it was extracted with dichloronethane. The organi c phase
was dri ed Tow ewergindifurthesprogtied the asslofevapdiratiedofi aconmoum dfthegorsent he titl e

compound fRefioNinh S S0lysthddfert sBecteltrfin MBS rou @K e mbesd VB [MH =

Ci s-445- Bﬁ@hbseir grrastifgaresepit, an ewfidiytic i drug for 2 xiapdtamidal side eifeqhwidiane Br
, *1\r- %d@ltﬁre%ﬁﬁ&{cbﬂﬂr Qﬁul?an@fn%“fﬂer%p%gllcgﬁﬂm‘ﬁrgﬁ‘dnhﬁ’g'bégéééfn@n?%fr}f (17.2 g,
neat cls

77 mmol ) stirred in air at yl nor phol i ne
(24.5 g, Qi@hﬂtf?dfl'sjor‘?ﬂropw se in 10 minutes. The reaction m xture was
stirred at 45 C for 30 m nutes. The organi c phase was evaporated in vacuo

to give t tf‘ﬁe ﬁw(/grﬂlon ?urt%(ejr [:%wges the YJ\Q:’.I‘ éf% c%?nplognd dl;rt]ﬁae ;gnresue(rjw?meern%g# %tthgva S

manufacture of a medicament for simultaneous therapeutic administration with an active
ingredient selected from the group consisting of: a mood stabiliser, an antidepressant, an
anxiolytic, a drug for extrapyramidal side effects and a cognitive enhancer in the treatment
of a psychotic disorder.

The invention further provides the use of a compound of the present invention for
simultanecus therapeutic administration with an active ingredient selected from the group
consisting of: a mood stabiliser, an antidepressant, an anxiolytic, a drug for
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added to a silica gel colum and was eluted with hexane/ethyl acetate
(20/1). Collected fractions were evaporated to give the title conpound as
white solid (17.4 g, 49.3 nmol, 64.1 %yield). LM [MH = 302/ 304.

I nt er nedi a '

ci s- 2, 6-Di @%"3?(95291“3- (et hyl oxy) - 5- ( 2- net hvl - 4- pyri di n¥ $)/EB211068807
pvrimdinvll morpholine To a suspension of

ci s- 4- ( 5- bPaiapyramidet $id§ffegisi aniddi eeaitive gnhan@r i thetréatinemtrgb b ekyahetio 671 nyg,

2. 22 mol) gisorder. _ o

2-methyl -4-(4,4,5,5-tetranet hyl-1, 3, 2- di oxaborol an-2-y1) pyri di ne (632 ng,
2.89 nmol ) and potassium carbonate (798 ng, 5.77 mml) in 1, 4-dioxane (3
nL) and wa*rw.néé?m&n nhhersﬁrwde@,c& dofp@Lifd attheﬁgsée@m&ﬂﬂ@fbr%% fod

tetrakls(trl hi ne al | adi um(
reaction X‘d\i@ ?Lft'f’@%i é‘Po’h‘P"HbEr‘f? ’:}‘f{“"%@@r”%elib‘vsé?eﬁie@ﬁr?m tzm@'ok'léact i on
m xture wamana:bimgmda oo stabilided, ane@tddpeasaettadnkirRiolyd, laldrélioni t h wat er and

conbi ned. SvPBnShk s fE gkt bvuel el B i ST R e

pressure. d$mderude product was added to a silica gel columm and was
eluted with dichloronethane / nethanol / triethylamne (20:1:0.5).
Col l ected fractions were evaporated to give the title conpound (120 ng,
0. 031 nmol TheinggBorfugthesipagvides diavise[alappctive irgteglient selesterdtinathe gRBIP

2-1ci s- 2, %@lg.ﬁfﬁ{gwlarﬂoa@ﬁ%@er ¥ bhticRpkeds Rt VAR, bl fligwgd) - 4( 1Mpvrim di no

ne N NN

2, 6- Di met rs%ifaaw?'n'de'r%ersﬁeatﬁwdsCe@mtﬂv@tqwgncm Wy manaciure ofy medisameny| | nor ph
ol i ne (1. 4far gmulﬂanﬁausﬂfﬁ@’abeud\@%dﬂlln%@ho#ﬂﬁtﬁ AcompoUhdyidhOBre8dHt fvédioH id N acetic
acid (45.4 nh i tozm)éﬁ»h d ted at 80 9C for 18 hours. It was
confirmed e %?F]SH Ak° 869%' YHY to conpletion by LG/ M. The reaction

m xture was allowed to cool to roomtenperature. The product was then
diluted w e o urities
were el ut eﬁ’gv!\n%hpmﬁ h @Fov%gﬁ] usgg’\{\%n Qcﬁ,g ﬁ%\x} e?%geng%h‘ﬁsﬁ" th 2M
anmoni a / consigtingia modﬁﬁaﬁlllsactan@nmeptﬁssmt mnragxxplymdacitugvf/erre conbi ned and
evapor at e r s a wite
ol | d (760 aamEE e oRE 3R iR oSNk Wi SRR ER P 2 B e
30: cis- 4[84’H@ﬁt@|ﬂ6n yﬂf( QQ%PWF’M“@W&SQFHWP}W%'DMtfﬂatﬂfrm'gfla psyghotic

di met hyl nyjigehdrine N -JNCI T To solid

2-(cis-2,6-di met hyl mor phol i no) - 5- (2- net hyl pyri di n-4-yl)pyrimdin-4-01 (8.3
g, 27.6 mmol) at 20 C was added neat phosphorus oxychloride (79 m, 848
mol ) . Then aéathier aspett thburﬁvenﬂmajré\tldersrm ddpartslQr m ih e t%aﬁﬁﬁﬁ 6fa After
cooling t horu ch ori de was ved and 20 ni
of dichlo oﬁ%o%a%'gg\a\%rs{:%éngd ﬁgg g 8Pf|f°rm W résrr%ed(éogqu@q)o GEGEREr . The
pH was adjinrenkah and e ws imate fediakr dnsdgiederms@asch enmpfikieg di abliverimgnadtidrane | ayer
was separ abRgiod 19 hﬁggr\%.}borvafsﬁiﬁ%o- Qo8 sABfleck ARRTGREksadh SR Pr oduct

was added to a |ca was el uted w chi orone ne and
t hen di chlacﬁ*@ﬂr@fﬁﬁf?@ﬁﬁﬁ‘ﬂ%ﬁ@ﬁ’ effeptsignd amepnitea edanqestor sionlangere evapor at ed

to gi ve th@régék,@a&ﬁ,ﬁgpﬂm (680 ng, 1.960 mol, 7.09 %yield). LC M [ MHH|
= 319/ 32

Examples of antipsychotic drugs that may be useful in the present invention include, but
are not limited to: sodium channel blockers; mixed 5HT/dopamine receptor antagonists;
mGIuRS positive modulators; D3 antagonists; 5HT6 angatonists; nicotinic alpha-7
modulators; glycine transporter GlyT1 inhibitors; D2 partial agonist/D3 antagonist/H3
antagonists; AMPA modulators; NK3 antagonists such as osanetant and talnetant; an
atypical antipsychotic, for example clozapine, olanzapine, risperidone, quetiapine,
aripirazole, ziprasidone and amisulpride; butyrophenones, such as haloperidol, pimozide,

and droperidol; phenothiazines, such as chlorpromazine, thioridazine, mesoridazine,
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I nternediate 31: 2-Chloro-4-(2-nethyl-3-furanyllovrimdine NI N C
2,4-Dichloropyrimdine (1.0 g, 6.71 mol),

4,4,5 5-tetranet hyl-2-(2-nmethyl-3-furanyl)- 1,3, 2-di oxaborol ane (1.397 g,
6.71 mol ) arbonate (1.067 g, 10.07 mmol) and

tetrakis(t rlosﬁenygapzosphi ne) pal I adi un{0) (0.388 g, §%TWW°6%8?e added
together in 1,4-dioxane (42 nL) and water (7.00 ni) and the resulting

m xture welsfusparaaine nengmnaze, flvrtenazimey hiflupomatink oprpehiorfidrazinegaod i on m xt ure
was al |l Om%eb%h&%lnettﬂloké’rﬁﬁ@n%?%ﬁﬁ?éﬂ‘lfo%lxé%l @moﬁg&tmxew@t er and extracted

with ethyl acetate (X 3). The et acet ate were conbi ned, dried
over magnéE\el]ﬁ’Heé‘mq‘%ﬁee'”%d"bSU@E@zﬁ?'@%f berrisoxazsles cllpnaetbigesnines; The resi due

was puri fll%aledB\bﬁéﬁﬂ@nzﬂ%ﬁ'né‘z@iy (EHRSTRISHE 3RIAYasSaHdthdlee;W th a gradi ent
acetate and i so ne.. Product containing fractions were

of 0- 30 ¢
conbi ned a ?\lfﬁfﬁﬁ‘?'ﬁ‘?seaucwr‘?ﬁ 9@‘8&9&@3%@?«5% SUEAYNHBR e BXRR"ERI onpound
(686 ng, GndZerivanives tharebf thathaed dntipagchatiodutiviey. sol i d. LG/ MS [ MkHr = 195/ 197.
I nt er nedi ate 32:
Ci s-2, 6-di met hyl-444- (2- et hyl - 34ur any1l) - 2- pyri m di nyl | norpholine N
2- Chl or o- 4rhpg- amciﬁwmasroaaeyéc)t@:yaritipmthmm dré@Ghatgnay desditanioio) ysedn s- 2, 6-
di et hyl r 536
y mﬁeagl%lséd? ﬁ%ﬁa‘i@ r%rlcﬁé EEB%E) {5‘19 z%@ln S?dr:%ﬂcp%% Ps%rg?&o% ( mg,

3.88 mmol) toge esurt i ng
m xture ma&lemmeédmamﬁem@dqmﬂwsmpnqe Hﬂ@l@pgrldoAhﬁlgmrweIrdeqarmte ty of

cis-2,6- d'ﬁ%g@ﬁd%&ﬁ@bhl&ﬁro@rﬂa%%e%phénﬁﬁlg ﬂ’ﬂﬁ%ﬁazﬁ@@e%%éésﬂvl\gﬂér&grngonate

(146 ny d the resulting mxture at ed under

d
refl ux fore”ﬂ”tﬁﬁtﬁrfg‘p?‘qfi‘?é'”?é'&‘?ft’?'ﬁﬁ’f'dﬁl tﬂpﬂv’@”ﬁdﬁ'%!x?@%@@’qcﬁ'oﬂ%l to room

t enper at Urtﬁluaﬂéi'ailﬁé t1ot[8-(simairel- ﬂy@é:ﬁtugmpropwe fnﬂ@cﬁémgﬂyl]’%éﬁdﬂﬁl@zrﬁ@s
filtered, ate ﬁva or at ed under ucetéﬂr%t essu {M’”ﬂ and .t he residue

purified érlgﬁfﬂg - ByR B?Fé?eoﬂ}dﬁﬂwp YHQCPEde: Widgidazieant of
0-30 % et hnydllndmet arolmcmmdhydsmnhlme&a;nlexadﬁ‘reotrbua:;ﬁlneclo,ﬂttmhlbnd‘eg afxcﬂ REAPiRNS were

conbi ned A RYARAHAL R LURL S IEH LRI Eelin Yelgpdhe 1] e commound

(737 ny 2001 OUITRE<E e [ MEH] = 274.
Interrredl ate 33: cis-4[5- Brom) 4-(2-met hyl-3-furanvl)-2-pyrimdinyll-2, 6-

di met hyl mgspdiQl,i i i
2. 6: D et e S it grygs, netude promasing riypromaing chorprothixeney 7

2.70 mol qmﬁdqjq%:éwpvwzmﬂ, Rf@ﬂh&rraﬁf@mﬂ, (r@@qtfw)epr@w @aotiannan ice bath and

treated W|Ibﬁer|Hbﬁ@WQ{élalﬂUﬂhaﬁtm)(b80 ng, 2.70 nmmol). The resulting m xture
was stirred at C for 1 hour. The reaction m xture was diluted with water

and extracted vvlth ethyl acetate (x 2). The ethyl acetate |ayers were
conbi ned, Idonesidrtioyaspaohgites inugntiss,| suldiee ann@sﬁ:hawgahte%dméﬁranfzﬁﬂﬁced

01 it ng. worero e LA Bl e Blsgles oo Bl B r et o bR RE T Dot

cont ai ni ngséne&rti ons were conbi ned and evaporated under reduced pressure
to give the title compound (719 ng, 2.041 mmol, 76%yield) as a white
solid. LCM [ MtH 352/ 354. Exanple 1:

4- ( 2- Met h)¥pod stailiggyy which mag bawsed/nthe theigey pidhapreyers invantiog iricliday | hovr i ni di n

e hydr ochligfunfl@odium valproate/vaiproic acid/divalproex, carbamazepine, lamotrigine,
gabapentin, topiramate, oxcarbazepine and tiagabine.

Antidepressant drugs which may be used in the therapy of the present invention include
serotonin antagonists, CRF-1 antagonists, Cox-2 inhibitor/SSRI dual antagonists;
dopamine/noradrenaline/serctonin triple reuptake inhibitors; NK1 antagonists; NK1 and
NK2 dual antagonists; NK1/SSRI dual antagonists; NK2 antagonists; serotonin agonists
(such as rauwolscine, yohimbine and metoclopramide); serotonin reuptake inhibitors
(such as citalopram, escitalopram, fluoxetine, fluvoxamine, femoxetine, indalpine,
zimeldine, paroxetine and sertraline); dual serotonin/noradrenaline reuptake inhibitors
33



A m xture of

3-(di net hyl am no) - 1- (2- net hyl- 3-furanyl)-2-(4-pyridinyl)-2-propen-1-one
(256 ng, 1 mmol) and 3-net hyl - 1- pi peri di necar boxi m dam de hydrochl ori de
(267 ng, 1. %@k i n ethanol (5 mM) was stirred at r ﬁ@ﬂ”ﬁ erature

Pot assi umtert but oxi de (224 ngy, 2.000 mmol ) was added a 580 ure was
heat ed at flux for 45 mnutes. After cooling to roomtenperature the

reaction m ﬂ"ﬂ"raé ¥ga'ataxinp feReKeling, Hulpetior aaA milsadinramt Netadierdine rquptakacet at e.

The or gani cnigbitora@tch a¥reBoand)i Miewlic ma@@@syantshsmta%ranﬁ}ﬂ@ el ne, dried and
evapor at ed. , Th ra i ca gel chronato graphy el uting

with 25-50% et acg'?%?@mgn aprghfﬁlgx%élp{y@equérlmapramme) monoamin

4-(2- et hyIOXBiaSQunath$ {<2eli 8s iwetdydxalide, moclobemide, phenelzine and

2' E)gr Imgl Ry]tpa”?ﬁ?)(p%'ﬁm% CAERRIARY gu eaS(é)(%rSnp[Tgondansé?ron andsgorlarﬂée!tr%lq) gr]:d

2- ( 3- net hy|0ﬂ@r%(sb@w90nuwyop)on5ammepme; widafakipgymiamsedn, meirdzbbife Mbfazdddnemol ) in
di chl oronetalnamgzc(djan@ji ) was treated with hydrogen chloride (1M in diethyl
ether, 0.6 ml). The solvent was evaporated and the residue co-evaporated
with diethyl ether (x 2). The residue was triturated wth diethyl ether
and t he resﬂlmkfblyn@ vl Alayesusealin B bied %é&ﬁ' /(&_. er and dried
to give th itl § ouyrll%sa el | oa\i/vp%% ?é%mve%&%gg deeﬁ M5 [ MtHI E
=- 335. 1H V) ”‘368”@&/80%/ bergogiazepinesgucigs almaanranq ang logdpepam.80 ( 2H,
d), 7.51 (1H, d) 6.00 (1H, d), 67460(2H m, 3.06-2.99 (1H, m,

g 67-2.76 b?'u@s f@extr&y?’améig sidese)ffects w% ch may%e used mntze therap;) of(tﬁela_| pre(sje)mt Exanpl e

4- ( 2- Met hv inventiop inghwig patichp@rengithielishlastiaperdpttiendipgriden (podyeidind 4mdl ) oyri mi di n

e hydrochl

3- (di net hy?gﬁgﬁgeqld@ gﬁt?ﬂs'r%]n‘ﬁaég (spehasd ’39”53“‘(%“ B?)ﬂ”ﬂdﬂw'”ezg'ﬁﬁ GHEM2sL- one
(256 ny, 1aWﬁﬁtP§'”%)nd 3- et hyI 1- pi peri di necar boxi mi dami de hydrochl ori de
(267 mg, 1.5 mol) in ethanol (5 m) was stirred at roomtenperature.
Pot assi um t.ert - but oxi de 2 mmol ) was added and the m xture was

heated at FBYTE ePBRncgs "?rﬂﬁ‘é\ébe ugeddt thedsiranyg! the presem inemper iatiudee t he
reaction nem'tmaachuaﬁes@résétlﬂdblwé@u&h@ésqécrﬁ:@ddcﬁ% z‘ﬂ%fé&h Middaft hyl  acetate.

The organi re co er an r|ne dried and
evapor at edﬁal%ﬂérh'ng)s F'a 38 StBBP‘? f”P%‘i?”BV “@ ?QOE'ﬁtSd@Ch @REovimelBgHaphy el uting
with 25% et hyl acetate and i sohexane to give

gy§ Izdrﬁ;r‘g’%yoﬁ;a eH{QB&\?ﬁ%t @le(a%tl )é}gb'igl é(gr L%? ﬁri)?d?'n@#/na ion wi h a compound of the

4- ( 2- met hypresent [W%mlyll,)rs an @Igpln@tanybsyahonc for example clozaplne olanzapine,
pi per i di nydepefddnd: qiehiashhd) WiiRys) 084 mmol ) in
di chl ororreﬁljane (1 thé Fﬁl‘ alrea%eﬁha&hn(eﬁnsgﬁ%bﬂ en&hl ori de (1M in diethyl
ether, 0.1 ml). The soI vent was evaporated and the residue co- evapor at ed

with dichl IomeembﬁdimelﬁtXthB)acthh@ré@&Hlfdr'u@él &%HbﬂaHﬁMW%%gn&O?Tfﬂ\,\{% th 400

titl
l\/:-lz edgogﬁﬁg‘%‘?‘t 34:5 ”§a7‘?§p'éaiﬁ”tr%°h°ﬁc .} ee@'iﬂp'e§&'0"P83nlazw@mon@:;zme7 86- 7. 82
(1H, m, "MmeBriddde, ﬁDnheﬁﬂzﬁﬁ’e béfbherﬁ):meébr&ﬁﬂdipéi&lr(&tﬁﬂu raz?neot%ro% (1H, m,

2.71-2.65 : ) e, Exarrpl e
3 4-(2- Mt e"@- f”ﬂ&”aé'% 02'%% °p‘i”%’§ é‘pr&?‘ﬁ%é')e Bl "ﬂgﬂ%f’rh
pvrl di nvl )WPI”R] di ne hydrochl oride A m xture of

3- (di et hyl am no) - 1- (2- net hy1- 3- furany1l) - 2- (2- met hyl - 4- pyri di ny1) - 2- pr open
-1- one ( 41 2.000 mmol ) and 3-net hyl - 1- pi peri di necar boxi m dam de
hydr ochl or'? 8&Ctfes sgbgdiment, femcyive iRgredinmirien use ocambjnatieswitft & corembuadl of oom
t enper at urtiee pr@@érmrnsemm s hobwétamuéée f&rﬁefigmaﬁ,mhﬂmpgo&mm k)alﬁ%’%fe/\%ﬁ; oﬁ"c?I and the

m xt ure %dPCﬁV at refluxfi m nutes. After cool

t enper at ur'e gpgqﬁxv%aﬁteawgp@%, ‘HB‘P‘HQ'B%I oaprPanfie tqpééma@eoma@amnmtced with
wat er and tiegdbirect ed with et hyl acetate. The organic extracts were

conbi ned, washed with water and brine, dried and evaporated. The residue
was purified by silica gel chromatography eluting with 25% ethyl acetate
in isohexane to give 4-(2-nethyl-3-

furanyl)-2-(3-nethyl -1-piperidinyl)-5- QZ nmet hyl - 4- pyri di nyl ) pyri m di ne as
a gum (460 ng, 66% . A solution of

4- (2-net hyl - 3-furanyl) - 2- (3-net hyl - 1- pi peri di nyl) - 5-(2- net hyl - 4-
pyridinyl)pyrimdine (460 ng, 1.3 mol) in dichloronethane (2 m) was
treated with hydrogen chloride (1Min diethyl ether, 1.5 ml). The sol vent
was evaporated and the residue was co-evaporated with diethyl ether (x 2).
The residue was triturated with diethyl ether and the resulting solid was
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0O A mxture of

3- (di met hyl am no) - 1- (2- met hy1- 3-furany1l) - 2- (2- met hyl - 4- pyri di nyl) - 2- pr open
-1- one (270 ng, 1 nmmol) and 1-pi peridi necarboxi m dam de hydrochl ori de
(245 ny, 1. Hg&b), in ethanol (4 m) was stirred at e ture.
Pot assi umt‘g‘?t%lbut o%a de (224 ngy, 2.000 mol ) was added %ﬂ'@l’%ﬂgﬁ@é@ture was
heated at reflux for 90 m nutes. After cooling to roomtenperature the

sol vent wad ¥pHIss paPediMaRigthe Retivedrgrerlient fas selin combiatinn withveccapoamiof

extracted Wetdﬂesehh%l/erﬁﬁrﬂsain%ntla_éﬂ)ﬂes@érgafﬂf&xaﬁ?ﬂer @QrétoMﬁﬁ orﬁé?gg&'cﬁgg washed
with water and brine ried and evaporated The resid urified by

silica gel "FHPERAIQH %IW?%rW'ﬁﬂ BBLrPIG00T UPH)E "K@t)ra(ﬁecﬁ% i sohexane.

Thehr ﬁsgl t cltaprmm m&‘alajjraﬁdluw%ime Mludb:@ir; eiixBRReiniApiAd zindidnavas treated
Wi t ydro

[l n die et he sol vent was
evapor at edggr&ée t ﬁg ?e al' @ Halﬁféﬁ'ﬁ?%ﬁdrﬁw'ﬂe Eﬁ“B'zah%”h@t“Hé?“C(‘)@SZ) The
resi due wagerdafivting, e&bedetmtdula*emd‘grlmlleadnmn)aadoﬂab&na!muéaﬂtalg Wit Was

| | ect ed, d h titl d
o o pal o P aSRobdifle)'y filllt afbdhbles8dl ShPR detBlE, BBR GRS, 500 it
d6- DVBO) : @leamme(rzaprowme BrEBYNEHY ti)ipramires®  mefoabjno GKicae Fbor( 1H, ).

I ?(1) (1H, (@hch@sn@&a‘ﬂe‘i‘az@é mo%loggn%e%:heﬁéll%e B trangleiforhims): orsc}ther%SU?éﬁ a3H s).,
cis-2, 6- Dé\w‘mﬂ Mmee@%@dﬁwme Righsey.Imirtazapineneal#aptont gryraretione)l) - 2-
pyrl m di nyhldﬁﬁﬁ@*@hbd@ﬁnﬂdﬁ@ﬁé’lk@fﬁg%len) foPudd-ik corhblnﬁ@h whth E'CEHIPB& f

3- (di net hyl am nor)]t ﬁﬁ‘iﬂ ﬁ é-fu an 2- met hyl - 4- - 2- propen
~1- one (13855t VeRRg 15 an ARkioyt Fr’é’ﬂ'gﬂﬁl eqﬁqﬁ%l@ﬁé%ﬁ%ml%m de
hydr ochl ororderatepébl3 ny, 7.50 mmol) (ca. 2.3:1 mixture of cis:trans
isoners) in ethanol (10 m) was stirred at roomtenperature. Potassium
tert-butoxide (1122 ng, 10.00 mml) was added and the m xture was heated
at refl ux fasusgintoedicine, ffetcompoauisiah thetpreseobinventorpae abudlie alhRiskedd/ant  was
evapor at e t xtracted with ethyl
acet ate. dagglgc;%&;ﬁ?egﬁgi%yg%%gﬁ &Ir'dchig ﬁ%%t%grﬁ{?ng%%f?ﬁpv\?afatﬁ ohd bri ne,
dried and feqhasGFRACk @ Pharmaceudisal amperiionamprisiesta baympsiund otforella (1a) as

h t
gl g ogaGOgr%l;bgef{érggiﬂﬁb& 6rha ﬁﬂ%t{?&ﬂ%ﬁdﬂ @%ﬁ&%@edtn@ally%%%@catr@er% ve

pyri di ny1)ZSPEDE iThE BhHPRESHYF GRPPoRIoASHnRe tﬂruse( i dfee tfﬁj!}me"rﬁearmqbﬂ’@ over
fractions donditiorisiueserived Wre(r TROPreBEN: invBiitRN Mt éibre@rovitles IS Rinfbr £64LY

aut omat ed HP ve a

ci s2, 6-di rfg‘fi h».? eﬁ“%‘ °°(‘5’°Pr€?%§/°£"%"5\“8%99‘£5’“'§ Qf rmeiakY ps hergipbefaieny 1) - 2- pyrim
i di nyI i rmrq@h@rlheder(izﬂt)tha@))f fangke in the treatment of any of the conditions described

trans-2, 6- h ridinyl)-2-
pyrl i dl nyl’%lérﬁ?rgﬁ%ﬁ oot %ﬁ%ﬁqﬁ%"gﬂa'&r%aé%ﬂﬁ?ﬁlx&%pogltlggo{rﬁe nB(lentlonprrther

ci s- 2, 6- diREWHSEB-ap-quditipnal frerappliticadent any 1) - 5-

(2- rrethyl 4-pyridinyl)-2-pyrim di nyI i mor phol ine (200 ng, 0.55 mmol) was

di ssol ved _.in di chl or onet hane (2 and hydrogen chloride (1Min ether,

0.6 nm) wddeLaeRaUNdFREtE Voo w&eéﬁgwb?tefeeayaquh@@rémem@é fams
evapor at eadxanplb beohepaterdralaag. ihla@ndUs), ubal, edbnthgmén RkAEketalfte solid was

coIIected th . ether d dried to e title conpound (178

o e A indlfe ﬂ%@am%caﬂ%mm@ys QPisSEcTaPgY ) , 8. 56
(1H s), 7.82 (1H, b), 7.58-7.53 (1H, , 7.52 (1H, d), 6.04 (1H, d)
?335 g) 58 T@%go g%_llmdg oplﬁe @éﬁ&)ﬁ 'W'hécrﬂ)a’re §cn33wﬁen6g? S dral[pcan %e ?ormglaze'd as
trans-2, 6 'wﬁe@whdmiqexqmwrmsm@pfeuﬁfcampnemslsms takidiy; lcagsupegrandi nv1) - 2-
pyrim di nydzeAgdsphol i ne hydrochloride )N O HC A solution of
trans- 2, 6-di net hyl-4-[4-(2-met hy[ 34uranyl) - 5- (2- et hyl - 4- pyri di ny1) - 2-
pyri m di nyl ] mor pholine (49 ng, 0.13 mol ), isolated fromthe crude product
obt ai ned mqﬁwamuen& i hérhmyacoggbt&arsmhggﬁ él%}ﬁnarnslrthﬂ& P&‘SFC“ bed

above, gl ssol.t &d in l?IP(ﬁmEth and hydrogen chloride (1M
in et her 6' et '3t %@J‘%Pd%?ﬁs R &h q‘ﬁﬁ W&Bb‘?”&f‘éﬁiwaﬁd effagolr esi due
Was evapooeglpckring tdn asbhequdoud solerd, dubeas palydthyrent g cwiot Bn 64."afe The sol i d
was col | ected, washed with ether and ied to give the title conpound (38
ng). LC/MS [MHHIE = 365. 1H NWMR (400 , d6-DVS0): 68.61 (2H, d), 8.55
(1H, s), 7.81 (1H, b), 7.58-7.54 (1H, m, 7.51 (11, d), 6.02 (1H d),
4.08-4.01 (2H, m, 3.98-3.91 (1H, n), 3.62-3.52(2H, m, 1.16(6H, d).



Exanple 7:

144- (2- Met hyl - 3-furanyl) -5-(2-pyridi nvl)-2-pyrimdinyl | hexahydro- 1H azepi n
e WD 2012/ 055942PCT/ EP2011/ 068807 hydrochl oride A m xture of

3- (di et hy| o a9ostssh 2- et hyl- 3-furanyl)-2-(2-pyridi nyl)-2- en-1-one
(205 ng, 0.8 mmol ) and hexahydr o- 1H azepi ne4- car boxi m d}é%%glg{oﬁ@%ps(%hl ori de

(213 ng, 1.200 ) in ethanol (4 m) was stirred at roomtenperature.
Pot assi um téwa%g&%y@éso(c%@'”rﬁﬁ“sﬁ‘?m 3950\, predervatyeidiadouting ot eadouringt ur e was

heat ed at ragehtux for 45 mnutes. After cooling to roomtenperature the
reaction mxture was diluted wth water and extracted with ethyl acetate.
The organic extracts were conbi ned, washed with water and brine, dried and

evapor at ed.A Jrepaséion dutke foars opatabiet eah by prapssd diifeatyaditaid srahss i@ C. The

product wa i j i re of dichloro han ) and net hanol
P05 o ) "areaterSPlotion) el ity o Ml forR s e i haotnd  ho

sol vent wagdn iiesidm stEReate, stdrehu acteas, stioroew apbeetitiesk. Wi t h et her and
triturated with ether. The solid was collected and dried to give the title
conpound (67 , 23%. LC/MS [Mi-HE = 335. 1H NVR (400 M1z, d6- DVBO):

68. 74 (2H, Ad‘)“’?'%@?@a” 1 fogy of Beapsulg cap be praparey usiig BBiiTe &bapdidtion) , 7. 43

(1120- g) ’485§Zdb86m' Fa} exa’ﬁrﬁég@"&@cdrﬁhindme aétiveindrétibnt 3dn belprdParda dhd 4 M

H,.m. Exanple 8: .
4- (2- Met hy T893 4080 6rS @mg-”(%ﬂ-fw'%‘? %A 2 hardigplatin eansy'e; altstrativey aidisbersioh oyr i ni di n
g ?édr Ofﬂl ?3”’5@93"9” n&r}(tbwre?a;écll U%in% any Suita:lLbIe ghargaceutigaéparri(:aLr)(s), 2for example
- (di met hy yl.- 3-furanyl)-2-(2-pyridi nyl)-2-propen-1-one
(256 1?%‘{]“‘7))93&? "%‘-’“ﬁgﬂeﬁyﬁ"'ﬁﬂeﬁf’b%‘ﬁia&%’ﬁ%%él?&?%%ﬁf&ameaﬁom B! or i de
(267 ng, 1Ido asoft Yelatin cepsdnol (5 ml) was stirred at room tenperature.
Pot assium tert-butoxide (224 ng, 2 mmol) was added and the m xture was

heated at reflux for 45 mnutes. After cooling to roomtenperature the
reaction ni ¥REA BRAISraY PITTRASHIoDG eamsishefarsoatidn exduspmsied ohint kompdyld oacet at e.
The or gani galeitalsBHicSa i i er..an i dried and
evapor ated. The resi ddﬁél\%ﬂ%ﬂﬁ??ﬁgﬁ@%w %%F%gga}gﬁ&c%?@ﬁgtogg?tﬁﬁ?ﬂﬁ el uting
with 25% eP¥(A: PobEInYRuITalidgne. denithin aarachiopil ¢sseshms oiedterdiivelyc the dolatitronat ed
HPLC to gi van e lgdphiteedynd tBen reconstituted with a suitable solvent just prior 1o,

furanyl) - Zécﬁr%i' g&%tp | - 1- pi peridinyl)-5-(2-pyridinyftpyrim 3| ne (223ny,

67%. A sO uti f

4-(2-nmet hyl-3-furanyl)-2-(3-nethyl-1-piperidinyl)-5-(2-pyridinyl)pyrimdin

e (200 ng, - i L Ch t han 2. s treated with hydrogen
chl ori de (%ﬁﬂmﬁ%ﬁﬁﬁéi"ﬁb%aﬁ%ﬁﬂ"ﬂ?{f% 33/_0%#]6@'95};} belomyiaed 8987874t 88Pand t he
resi due cod¥¥afbpandets. vierasodpemllaioosmyplallyeo(mpri@)a sdliitien nesnd dusphspal | d was
dried to gbMRe di9e Eidst-H AESHA i I lid (160 439%) .
LO/ VB [ MeH] 5z A ( 4ng , t'%gf%ll\@gé:s'le?%@'g X( 'ichfac’d’)e?&%c’%”t( 1H,
s), 8.25-8¥are ygyalippresentedin pingls qr pyltidage quANBS insterdly form iv@sdaldd, d)
4. 66-4. 60 ¢adhinem)which. cha take W fodhlof aMbartrided or rdfills ith Bh-atdmi s),
180,120 geit g0 o3 6% ' OE@: g o i @r-&s%mt.h% ato?mé‘ng.ée}/\'c'e.
ci -2, 6- Di ety (2% NEAe8d GiFgT ey %’u@a@wm deyicg prehRsR/ANGD-
wr i m di nyldasenpsedinhaler éryetirapadsbiadisp@aser iftdd Wit Mmeldring valve which is intended

for disposal once the contents of the container have been exhausted. Where the dosage

form comprises an aerosol dispenser, it will contain a propellant which can be a

compressed gas such as compressed air or an organic propellant such as a

fluorochlorohydrocarbon. The aerosol dosage forms can also take the form of a pump-
atomiser.

Compositions suitable for buccal or sublingual administration include tablets, lozenges
and pastilles, wherein the active ingredient is formulated with a carrier such as sugar and
acacia, tragacanth, or gelatin and glycerin.
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HCl A m xture of

Ci S-4-44-chl oro-5-(2-nmethyl-4-pyridinyl)-2-pyrimdinylF2, 6-di net hyl nor phol
ine (100 ng, 0.314 mmol) and copper (1) iodide (11.95 ng, 0.063 nmol) in

t et rahydr of woapnafodsod ) Was stirred at O C under argon %ﬁb}%}’l

magnesi um chl ori de (2M sol ution in tetrahydrofuran) (O. R385 7 ol )
was added dropwi se. The reaction mxture was stirred at 0OC for 90 m nutes.
Sat ur at ed anmoni um chl ori de sol uti on was added and the m xture was

ext ract ed wmoatmlfma@abmm@ mo@a&adahgerﬁeﬁhf RGhe M@ﬁgﬁﬁﬁ%éf}é 4 washed

w th satur a%g[ldl ammoni um chl oride sol ution rred and
evapor at ed.°TREMH AGOPYRNIGRA Swﬁ'm%aaﬁwugh 3 %%Oﬁﬁll'tt%hr onat ogr aphy el uting
wi th 50-100% et hyl acetate in isohexanes. The product (61 ng, 0.18 mmol)

di I [ mel nd d hyd
chi ori de. ( Tor PR BP kROt ol Polhn LR SRéni oB ahp Bt ang

the residue was co-evaporated with ether. The residue was triturated with

th d | t titl
conpound. (A0 copalibh Aty ShitfiSe il SEREL A BB bt By, hr (1h,
d), 8.36 ( ﬂP?agg)Umt for gral adraigistratian mgy, comta fof ex8npl Fpmrm) to 580 6@ (dndbif 21- 1,
A ’18?631 g %nt@?dﬂadrﬁ}ustrgnoz%oﬁﬁﬁs 89 exa%vp@gfrgm%gl t()%b'mg%fa&n}p ufa SBnd 1H M,
ci s- 2, 6- Di %Pé’E‘H'?i' 1 ﬂ%alktﬁgrﬁ%ftq‘ﬂ?ﬂ!g&df%rt%we) base Ip apemhgdimantdiye undi dogd ) - 2-
pyrazi nyl | fubbm@dimlﬁetrﬁtwdrc@ﬁthingErbﬁlQiO to W6dNmg. IRG further embodlment the unit dO!(‘el a1
I ne Ny,

2- Met hyl - r t hyl-1, 3, 2- di oxaborol an-2-y1) pyri
0.596 mml n%ameS%é{ﬁ{ 4%ge"'égbl ution of

Ci S-4-15- brono- 6- (2- net hyl- 3-furanyl)-2-pyrazinyl ] -2, 6- di nethyl norpholine

(210 ng, O o ] 14d|o an water (0.667 nlL)
and sodi um'”g’z@%%%‘”g?&%%ﬁfﬁwi'mq”}'”'s /N ggéfﬂm%'“&%%o‘(&éﬂh%@&j usi ng
argon gas @HEPATRRR, af lehthgedmbinationtad thealomppberitpiadorydxamprpihitinehpabl 2gHiun( 0)
(68.9 ng, §R60 nmol). After addition, the reaction m xture was stirred
and heated in the mcrowave at 100 t for 1 hour. LC/MS showed starting

mat eri al and desired product so the reaction mxture was stirred and

heat ed at m;@mpﬂbstsbﬁfoﬁh BEIONRNE! | Pativ Jf‘tHetﬂ?@srenﬁn\m%n aﬂ? &8 RotiehdqS hoved
desired product.and no startin %Emat erial can Feacton m xture

was washed WM &P%YRY. fRescape of the pragent, '”W‘Rﬁrﬂ@r (100 m_) filtered and then
evaporated to dryness. The resulting solid was dissolved in 1. 1 MCN :

DMSO (2.7 mBeEs purified by MDAP. Fractions containing pure product were
conbi ned a%—cmwentrat ed under reduced pressure. 1.1 equivalents of HC

in diethyl ether were added to formthe HCI salt and the resulting m xture
was evaporflegfledinseh of SAUGES P IV gj title coppound as a
yel | ow sol i d%?fm , 00. 0@@ mFﬁﬁ%E%Bf@J§#‘gﬁy J?gre exem&negggow,

Compounds of the invention and intermediates are named using ACD/Name PRO 6.02

chemical naming software (Advanced Chemistry Development Inc., Toronto, Ontario,
M5H2L3, Canada).

Abbreviations

LC/MS Liquid Chromatography / Mass Spectrometry
NMR Nuclear Magnetic Resonance

THF tetrahydrofuran

DMSO dimethylsulfoxide

DMF N,N-dimethylformamide

MDAP Mass-directed auto-preparation
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LC M5 [ MFH k = 365; 1H NWR (400 MHz, d4-MeOD): 68.50-8.48 (1H, d), 8.37
(1H, s), 8.02 (1H, s), 7.89-7.87 (1H, d), 7.43-7.42 (1H, d), 6.26-6.25(1H,
d), 4.45-4.42 (2H, d), 3.77-3.69 (2H, m, 2.78-2.73 (5H m, 2.29 (3H, s),
1.27-1.25 anple 11: 6-(cis-2

6- di net hyl-4- nnrﬁ%‘Fxnyl) 21- et hyl - 4-(2-nethy|-3-furaﬁ§1$?gyﬂ%@m”

bi pyri di ne hydrochl oride

2- Met hyl - 44, 4, 5, 5mikdtesanmet hy1- 1, 3, 2- di oxabor ol an- 2-yOpyri di ne (184 ny,
0. 840 mmol jewas addeglip a sol ution of

Ci s- 4[S—bronD 4-(2-nethyl-3-furanyl)-2-pyridinyl]-2,6- dinethyl norpholine
(295 mg, 0FB40 mol P"Wh™ a nixture of 1,4-dioxane (6 nL), water (1.000 ni)
and sodi une@ad bonat gietllVétheg, 1.680 nmol ). The solution was degassed WO
2012/ 05594 EP20 n s, and then charged with
tetrakis(tér enylp rg %ﬁg?ﬁﬂ? Hﬁdﬁﬂg§ %W1Wﬁ 0.084 mml ). After
addition, the reaction m xture was stirred and heated in the m crowave at

100 C for howed startin desi red product
so the r eaéltan?' atga%r iy ré@@n%ﬁ pera &ogwarq%g&é)aergfsufﬁas %Pj IofT ?ﬂ%AFﬁa&r owave
for a furtfAealoBcisolific, A‘mcadtaFt(iﬂVE}S;ctmm&odlnd&s|La|aacehs§er)caﬂda:|tsecammontfu|$ltmrti ng
material c acetate
(200 i), %ma'“%mﬁ%ﬁ'%ssn{f'“#s%’fa’é%‘%ﬁ'aﬁhéﬁ nSiob P Bl bl b 2OCL R
solid was @ﬁ%%lsolé@ Alash™ erBigagN™ silich/ee coBRDSs 85 thE)staanmarpgmasmaedl by NDAP.

Fractions goitisd ghdus sBVERs RS PRGRInRHiGs otEhlifiedafd concentrated under
reduced pressure. 1.1 equivalents of HCl Iin diethyl ether were added to

formthe HCl salt and the resulting m xture was evaporated under reduced
pressure tlQMBIs}b@ctiahaerébbtbmeﬁamyal(nsb:ﬁ@(@rCM@k'zﬂ\MeSf uéhdy bfbledMing0. 335 mmol

o .
??Hg A:ﬁ” ° d%ﬁ’ g %HI*\‘/B %gl‘%g}‘”(ﬁ%%géﬁa"%?e 8%‘7"1@ (’\‘qf'lzqe SH‘jJ"O“?Of%E 7. 335?1ﬁ, 53) ,
.25 (1H, dB)Jlerﬁedgelﬁen%ta(eaﬂ-All VR spedia-weate B2erence to tetramethylsilane (TMS 5,
0, 8¢ 0). All coupling constants are reported in hertz (Hz), and multiplicities are labelled s
(singlet), bs, (broad singlet), d (doublet), t {triplet), q (quartet), dd (doublet of doublets), dt
(doublet of triplets) and m (multiplet).

Purification

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

Intermediate 1: N,2-Dimethyl-N-{methyloxy)-3-furancarboxamide

A mixture of methoxymethylamine hydrochloride (5.85 g, 60.0 mmol) and triethylamine
{16.73 mi, 120 mmoi} in dichloromethane (100 ml} was stirred at 0 °C. A solution of 2-
methyl-3-furancarbonyl chloride (7.23 g, 50 mmol) in dichloromethane (20 ml) was added
and the reaction mixture was stirred at room temperature for 30 minutes. The reaction
mixture was diluted with water. The organic layer was separated, washed with saturated
sodium hydrogen carbonate solution, water and brine, dried and evaporated to give the
title compound as an oil (6.7 g, 79%); LC/MS [M+H]* = 170.
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(2H, d), 3.82-3.75 (2H, m, 2.92-2.86 (2H, m, 2.76 (3H, s), 2.19 (3H, s),

1.29-1.27 (6H, d). Exanple 12:

6- (ci s-2. 6-di met hyl-4- nor phol i nvl)-2-met hyl - 2- (2- net hyl - 3-furanyl ) -3, 41-

bi pyri di ne gride Fic

2- Meth |_4“?¥Q%ﬂ@§g tetramet hyl-1, 3, 2-di oxabor ol an- 2- yBBVFFﬁFW%m?175 ny,

0. 797 nnDI) was added to a solutlon of

Cci s-4-[5-brono-6-(2-nethyl - 3- furanyl) 2- pyrldlnyl] 2, 6- di net hyl nor phol i ne

(280 ny, OpiPhedm®l) 1LBNRIH- [#R6nd 4 ), water (0.667 m)
ny, : Sol uti on was degassed using

argon gas and then charged mnth tetraki s(prrphenyl phosphi ne) pal | adi un( 0)

(92 ng, 0.080 nmol). After addition, eagtion m xture was stirred and

heated in the m crowave at 100 C -~ Crude LC/ MS showed starting

material and desired product so t reaction mxture was stirred and

heated at 100 Cin the mcrowave for™a further 1 hour. Crude LC/ M5 showed

desired pr t on m xture
s washed o SuBRD! ARUR LRI RQBR PRyaRElno BIERRRRTL, 0 O YL
evapor at e 1280 ¢ ﬁ*}é)é)snmqihwéetwwrafums(zamwr% lurwlen_arggn WaCNIdedBVBO (3. 6
m) and pysidihed dus nWmmEf mlr@moﬁw@bwaegur@ara@ ﬂ%rdtdfdmsw gsconbi ned

and concentrated und pressure. This sol dissolved in 1: 1
MeCN :  Divethd@sogutign of %ﬁa‘ %?MIN @Et@@éVW‘WWRP"aW%@ﬁB&@O 8O mmalAT ng pure
pr oduct waetearqammreme@ rﬂﬁ'ﬁias?&m!éﬂ rautdpamd madaoua&cﬂs@@h&%&&% @ rodml

equi val entts of {j 2g (I;li? 8%&8']538 to formthe HCl salt and the
resul ting ARTAME WEE= 804 rQFé“@SL?H ancdat e rag exlrasted ¢t ve the title
conpound atichéorgreéthane. dink o(@ﬁlcmg/er @a®5&parated andivathéd wittesed)ratel €6dn [ MHH] - 1-
= 364; 1H 4 - ; ..61- 8..26-8. 4(1H d),
7.93 (1H, ngrf gfgb%c’ﬁ'?ﬁﬁ%%’ a?.gg’ﬁ-ﬁ%.dgﬁg%l V""B‘ira?e'? tegvethptiiey ™ 6 59
(1H, s), Z&oppodndiss g i (U2 9.3285- LG/.M&[M+2H1T=|2))2 3.06-3.00 (2H, n), 2.78
(3H, s), 2.10 (3H s), 1.29-1.27 (6H, d). Exanple 13:

cis-2,6- D|rrethv1 443- (2- et hvl - 3-f uranvl) - 4- (2- et hyl - 4-

pyri d| nvl ) iat thamino)-1-(2-methyi-3-furanyl}-2-{4-pyridinyl}-2-propen-1-one
2-Methyl -4-(4,4,5,5-tetranethyl -1, 3,2-dio orol an-211) pyri di ne (313 ng,
1.428 mol) was added to a sol ution o N
Ci s-4-14-brono-3-(2-methyl-3-fur
ng, 1.428 mmol) in a m xture of kane (6 mL), water (1.000 mL) and

sodi um car bonate (303 ng, 2.86 m'd N “sol uti on was degassed usi ng
argon gas and then charged with tetrakis(tri phenyl phosphi ne) pal | adi un( 0)

165 , I | Ll , L 1 xt ti d d
heat e | n % Band B ahh 3 uBHAL2 L Brd et Ol At Ao 11 ng
mat er i al alfdetiglormarcidediogtiovt acetal (0-66dtrhly3 manol) was heated at 100 OC for 2 hours.

(4, 4,5, 5- 19k Akl hst c&oléd o rgbrﬂ &Ln% gjlyé JoRGhi vgésrltﬁ'/ ?tgsj egy val ents),

tetrakls(trlghenylphosp |ne)pa eqU|va and sodi um
car bonat e "¢Sldus vERHATEPRAGD 9%"@@6@!‘&?@?\ ‘t"ﬁfér e rgapis HEse e was stirred

aﬂd hgaée(ieﬁérgfé@(hvédéhb?wﬂm@atﬁl é}rl’dlyhﬁt‘éedrfeﬁ ran?e@épbféf@f to ég@%ttﬂe ChH nlﬁlCNBt _
showe esire materi al can be seen e reaction
i xt ur e wa@awé’g &#(hwbﬁ'\"ﬁ@ %@79(200 nL), water (100 nL), filtered
and then evaporated to dryness. The residue was dissolved in

di chl oro usi ng a Bi ot age SP4
chr omat og tm%'age‘t ]3% -50% et hyl acetate in

i sohexanes). Fractions contalnlng:zz_fgﬁroduct wer e conbi ned and
re

-2, 6- di net hyl nor phol i ne (500

concentrated under reduced press |id was dissolved in 1: 1 MeCN
DMSO (3x0.9 nL) and purified b APNHEr acti ons contai ni ng pure product

were conbi ned and concentrated under reduced pressure to give the title

corrpound dsmigtuyeedi|Sgnetdy PipgritiB @ (fh§47 o, 203nmetb dilsoBbpdetylgmisk @3.49 mLC/ MS [ M+H] +
363;  1H DM it QPAdZ - 114 2B N6~ 1 CarBoxitRiafmA8 nidrbbnidilie (Fa44%, 360 S)

7 70-7. 68
mmol) in N,N-dimethylformamide {10 ml) was stirred at room temperature overnight. Ether

{50 ml) was added to the reaction mixture and the mixture was stirred at room
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(1H, d), 7.61-7.59 (1H, d), 7.48-7.45 (1H, n), 7.39-7.40 (1H, d), 7.

(1H, s), 6.25-6.24 (1H, d), 4.03-3.96 (2H, m), 3.76-3.73 (2H d),

2.88-2.82
14: cis-2.

(2H, m, 2.74 (3H s), 2.02 (3H s), 1.28-1.26 (6H, d).
Gy OhsBltdr 444- (2- met hyl phenv1l) - 5- (2- et hyl - Af&%ﬂz&'ﬂﬁ'&%&f

pyrim di nyl | nor phol i ne LTO To a suspension of

cis-4-(4-chloro

thyl pyridin-4-yl)pyrimdin-2-yl)-2, 6-

di met hyl nm‘%ﬁ‘?ﬁ"?‘ﬂ@(f q 01@03168 0/ hs Eiherfryen wasseparhipr iaod SMFdayet wds 60red6 4
0.471 mmol )Nrtﬁﬂmep(ﬁbmﬁattﬂﬁciﬁd&ﬁél@ﬁtfaﬂ{ @erh@fﬁgnutés AThe eth@r I&ye?'w% oxane (3 i)

and wat er

was added s

tetrakis(t I’gl pah%t% r%rﬂgr%eprﬁF ﬂ'é‘ﬁ p@ﬁ?%@&ﬂﬂ("ﬁ‘)’s a(dgeq)@ghqgres@uq)gmhwtgre WER)
reaction nisttadrad 5\WEs Tikiresuditlg salidprasttiifuraapmtiadthel 0dlidetst @aiit offlae

e i 83 e MR bR 2 SRy O PR R sty <

reaction

wat er and
were conbi
pressure.

m&H, dried under magnesium sul fate and evaporated under r

34
Exanpl e
2-

g,

e

educed

The crude product was purified by preHPLC, (G |son GX-281;
Shi madzu 15 urn 25019 nmm A: 10 nmvol NHAHCO3/ Wat er B:

Intermediate 5: 1-(2-Methyl-3-furanyl}-2-(3-pyridinyliethanone

O =

=N

7]

Lithium diisopropylamide (2M solution in THF/heptane/ethylbenzene) (6.00 ml, 12.00
mmol) was added to a stirred solution of 3-picoline (0.584 ml, 6.00 mmal} in
tetrahydrofuran (10 ml) at 0 °C under argon. After 30 minutes, a solution of N.2-dimethyl-
N-{methyloxy)-3-furancarboxamide (1.015 g, 6 mmol) in tetrahydrofuran (2 ml) was added
dropwise and the reaction mixture was stirred at 0 °C for 1 hour. Water was added and
the mixture was extracted with dichloromethane. The organic layer was separated and
washed with saturated sodium hydrogen carbonate solution, water and brine, dried and
evaporated to give the title compound as an oil (1.21 g) which was used crude in the next
step. LC/MS [M+H]* = 202.

Intermediate 6: 3-(Dimethylamino)-1 -(2-methyl-3-furanyl}-2-{3-pyridinyl)-2-propen-1-one

A mixture of 1-(2-methyl-3-furanyl)-2-(3-pyridinyl)ethanone (1207 mg, 6 mmol) in N,N-
dimethylformamide dimethyl acetal (797 pl, 6.00 mmol) was heated at 100 °C for 2 hours.
The mixture was cooled to room temperature and the solvent was evaporated. The
residue was partitioned between ethyi acetate and water. The organic phase was
separated, washed with water and brine, dried and evaporated to give the title compound
as an orange oil (750 mg, 49%). LC/MS [M+H)* = 257.

intermediate 7: 1-(2-Methyl-3-furanyl)-2-(2-methyl-4-pyridinyl)athanone

40



CH3CN; 0-7 mn 85-95% 7-14 mn 95% 214 nm 30 nL/mn) to obtain the
title conpound (35.4 ng, 0.095 mmol, 30.1 %yield). LC M [IVH—|] = 375; 1H
NI\/R(400M—Iz CDC s): 5 8.41 (1H, s), 8.27-8.25 (1H, s), 729 7.25 (1H,

n, 7.17-7 7.10-7.09 (1H, m, 6.81 (1H s) 69-6.67 (1H d),
4. 69 4.65 0%‘?‘59‘% 72-3.63 (2H, ). 2.69-2.63 (2H, ni’CT’EP?z?é”ftﬁ%W s),
2.07 (3H, s), 1.27-1.26 (6H, d). Exanple 15:

cis-2, 6-di nethvl-4-14-(2-net hvl- 3-f ugany }y=§; (3- met hy(-4-pyridi nvi) - 2-

pyrlnldlnvllnnrphollne hydrochl ori de I
i i nyl]-2, 6-di met hyl nor phol i ne

Ci S-445- Brono- 4- (2- et hy1- 3-fur
(100 ng, 0.284 mmol ), 3-nethyl- r|d|nyl)boron|c aC|d FICI (54.2 ng,
0.710 nmol ) and

0.312 mml ), sodium carbonate (7@

together i ARG BREREAEGmMERmG i aicp 5 g%%hé%ne%aw?qeﬁaeﬁéa pg e
m xt ure wasl, Be80 eunddtin %rah}armjmier(?(ammws Blireddat FBAGUNdAr Argon. hesolativaunt  of
Car bgﬁ;[‘élg%@“‘“*"’%@# AN Pbl ity By Hokpef Mobiss 2P e
added and Ch@ndtégmatcwwgnmum waestiyed ahéat é?doat h%amhandwechnog‘fﬁw"@oa 18
hours. Thesoﬁﬁ*@ﬁbf RB- dmé&ﬁwnﬁ ) dcﬁ!,l @mcgfaombe @e@%};{nﬁdﬁgﬁrat ure,

diluted with water and extrac acet e et hyl
acet at e | afErydipdran Ganbasadded dr W‘W'”tﬁ@{j‘ﬂé@q inigrneliemaesatushelew apor at ed

uEder : ed wse@cprr?a@ sibt@e wﬁtbﬁurf@ﬁatdmeomt@s 1 ]ghuw érfg@r%n@y%\&c%a&?n t&%oﬁngl um

chr omat ogr a eluting with a gradient of 0 b e acetate an

i so- hexane® '%P¥r8 qt%ﬁqagiqqp%gqugfqaﬁp@ Mg ‘E‘,Wrﬁéﬁdﬂﬁ'ﬂj evapor at ed
under red _Lmehlbr@metssme_r. €The Tnganicaajet was vamrales sal wetled witheitivaralsodidmm ),
reduced prirdichih il EIRh, dleranin b8 it @R TGRSR ot 40 oo
for 18 hounsiietbygilice getaramatbgapyrahding dit) 33 50, ctryl efteimsohe2Me966 yi el d)

as a whit N 4- |\/EOD 68. 68- 8. 66
(2H, m, |\$e% ﬁ&%%&¥+¥°"86§?1ﬁéd§) V?’“&%lﬁ%’ "QM(Zl ?3 75-5. 74
(1H d), 4. 74 4 70 (2H, n), 3.72-3.64(2H n), 2.73-2. 67(2H 'n), 2.49(3H,
s), 2.18( 3h{err§édlaté8.2§[D1mglﬂﬁl§r'ﬁﬁnom -(2-methy|-3-furanyl)-2-(2-methyl-4-pyridinyl}-2-

propen-1-gne

A mixture of 1-(2-methyl-3-furanyl)-2-(2-methyi-4-pyridinyl)ethanone {0.430 g, 2.000
mmol) in N,N-dimethylformamide dimethyl acetal (0.266 ml, 2 mmol} was heated at
100 ©C for 2 hours. The mixture was cooled to room temperature and the solvent was
evaporated to give the title compound (540 mg) which was used crude in the next step.
LC/MS [M+H]* = 271.

Intermediate 9: 1-Piperidinecarboximidamide hydrochloride

NH
(4
NH, HCI

A mixture of piperidine {4.95 ml, 50 mmol), diisopropylethylamine {8.73 ml, 50.0 mmol)
and 1H-1,2,4-triazole-1-carboximidamide hydrochloride (6.11 g, 55.0 mmol) in N,N-

dimethylformamide (20 ml) was stirred at room temperature over the weekend. Ether (50
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50 the reaction mixture was diluted with ethyl acetate (100 mL) and water (50 mL). The
organic layer was separated and the aqueous layer was extracted with ethyl acetate (2 x
100 mL). The combined organic layer was dried (sodium sulfate), filtered and
concentrated under reduced pressure. The residue was dissolved in dichloromethane (~
10 ml) and purified on silica by a Biotage SP4 chromatographic system (40+M cartridge,
eluted with 0-100% ethyl acetate in isohexanes). Fractions containing the pure product
were combined and concentrated under reduced pressure to give the title compound as a
white solid (742 mg, 3.10 mmol, 46.1 % yield);. LC/MS [M+H]* = 228/230.

Intermediate 15: ¢is-2,6-Dimethyl-4-[6-(2-methyl-3-furanyl)-2-pyrazinyllmorpholine

l

/
0

4,4,5,5-Tetramethyl-2-(2-methyl-3-furanyl}-1,3,2-dioxaborolane (567 mg, 2.72 mmol) was
added to a solution of cis-4-(6-chloro-2-pyrazinyl)-2,6-dimethyimorpholine (620 mg, 2.72
mmol) in a mixture of 1,4-dioxane (17 mL), water (2.83 mL} and sodium carbonate (577
mg, 5.45 mmol). The solution was degassed using argon gas and then charged with
tetrakis(triphenylphosphine)paliadium(0) (315 mg, 0.272 mmol). After addition, the
reaction mixture was stirred and heated in the microwave at 100 °C for 1 hour. Crude
LCMS shows desired product and starting material so the reaction mixture was stirred and
heated for a further 1 hour at 100 °C in the microwave. Crude LCMS shows desired
product and no starting material can be seen. The reaction mixture washed with ethyl
acetate (200 mL), water (100 mL}, filtered and then evaporated to dryness. The residue
was dissolved in dichloromethane (~ 5 ml) and purified on silica by a Biotage SP4
chromatographic system (40+M cartridge, eluted with 0-50% ethyl acetate in isohexanes).
Fractions containing pure product were combined and concentrated under reduced
pressure to give the title compound (441 mg, 1.533 mmol, 56.3 % yield). LC/MS [M+H]* =
274,

Intermediate 16: cis-4-[5-bromo-6-{2-methyl-3-furanyl)-2-pyrazinyl]-2.6-

dimethylmorpholine
Br. N
0
L
J [ N N/Y
O ‘\ro
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N-Bromosuccinimide (272 mg, 1.529 mmol) was added portionwise to a soiution of cis-
2,6-dimethyl-4-[6-(2-methyl-3-furanyl)-2-pyrazinyllmorpholine (418 mg, 1.529 mmol} in
chloroform (13 mL} at 0 <C. The reaction was stirred at 0 °C for 1 hour. Crude LC/MS
shows desired product can be seen and no starting material left, so reaction mixture was
diluted with ethyl acetate (20 mL) and washed with water (50 mL), brine (50 mL), water
(50 mL) and brine (50 mL}. The organic layer was dried {sodium sulfate), fiitered and
concentrated under reduced pressure. The residue was dissolved in dichloromethane {~5
mL) and purified on silica by a Biotage SP4 chromatographic system (40+M cartridge,
eluted with 0-100% ethyl acetate in isohexanes). Fractions containing pure product were
combined and concentrated under reduced pressure to give the title compound {210 mg,
0.566 mmol, 37.0 % yield). LC/MS [M+H]* = 352/354.

Intermediate 17: cis-4-{4-Chloro-2-pyridinyl}-2.6-dimethylmorpholine

B

cis-2,6-Dimethylmorpholine (2.029 g, 17.62 mmol) was added to a suspension of 2,4-
dichloropyridine (2.37 g, 16.01 mmol) and potassium carbonate (6.64 g, 48.0 mmol) in
anhydrous acetonitrile (120 mL). After addition, the reaction mixture was stirred at 100 °C
overnight. Crude LC/MS showed starting material and desired product so cis-2,6-
dimethylmorpholine {0.500 equivalents) was added to the reaction mixture and then
stirred and heated at 100 °C overnight. Crude L.C/MS showed starting material and
desired product so cis-2,6-dimethylmorpholine {0.500 equivalents) was added to the
reaction mixture and then stirred and heated at 100 °C overnight. Crude LC/MS showed
starting material and desired product so cis-2,6-dimethyimorpholine (0.500 equivalents)
was added to the reaction mixture and then stirred and heated at 100 °C overight. Crude
LLCMS showed desired product can be seen and no starting material left, so the reaction
mixture was diluted with ethy! acetate (100 mL) and water (50 mL). The organic layer was
separated and the aqueous layer was extracted with ethy! acetate (2 x 100 mL). The
combined organic layer was dried (sodium sulfate), filtered and concentrated under
reduced pressure. The residue was dissolved in dichloromethane (~ 10 ml) and purified
on silica by a Biotage SP4 chromatographic system (40+M cartridge, eluted with 0-100%
ethyl acetate in isohexanes).
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Fractions containing pure product were combined and concentrated under reduced
pressure to give the title compound as a colourless oil {1 g, 4.15 mmol, 25.9 % yield).
LC/MS [M+Hj* = 227/229.

Intermediate 18: cis-2,6-Dimethyl-4-[4-(2- methyi-3-furanyl)-2-pyridinyllmorpholine

q@kr

4,4,5,5-Tetramethyl-2-(2-methyl-3-furanyl)-1,3,2-dioxaborolane (0.918 g, 4.41 mmol) was
added to a solution of cis-4-(4-chloro-2-pyridinyl)-2,6-dimethyimorpholine {19, 441 mmol)
in a mixture of 1,4-dioxane (17 mL), water (2.83 mL) and sodium carbonate (0.935 g, 8.82

mmol). The solution was degassed using argon gas and then charged with
tetrakis{triphenylphosphine)palladium(0) (0.510 g, 0.441 mmol). After addition, the
reaction mixture was stirred and heated in the microwave at 100 °C for 4 hours. Crude
LC/MS showed desired product and no starting material can be seen. The reaction
mixture was washed with ethyl acetate (200 mL), water (100 mL), filtered and then
evaporated to dryness. The residue was dissolved in dichloromethane (~ 10 ml) and
purified on silica by a Biotage SP4 chromatographic system (40+M cartridge, eluted with
0-30% ethyl acetate in isohexanes). Fractions containing pure product were combined
and concentrated under reduced pressure to give the title compound (336 mg, 1.172
mmol, 26.6 % yield). LC/MS [M+H]* = 273,

Intermediate 19: cis-4-[5-Bromo-4-{ 2-methyl-3-furanyl)-2-pyridinyl}-2 6-

dimethylmorpholine
Br N
I
/} g N/\l/
8] I\ro

N-Bromosuccinimide (133 mg, 0.749 mmol) was added portionwise to a solution of ¢is-
2,6-dimethyl—4-[4—(2-methyl—3-furanyl)-2-pyridinyl]morpholine (204 mg, 0.749 mmol) in
chloroform (6 mL) at 0 °C. The reaction was stirred at 0 °C far 1 hour. Crude LC/MS
showed desired product can be seen and no starting material left, so the reaction mixture

was diluted with ethyl acetate and washed with water, brine, water and brine. The organic
fayer was dried (sodium sulfate), filtered and concentrated under reduced pressure. The

residue was dissolved in dichloromethane (~ 5 ml} and purified on silica by a Biotage SP4
chromatographic system {25+M cartridge, eluted with 0-50% ethyl acetate in isohexanes).
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Fractions containing pure product were combined and concentrated under reduced
pressure to give the title compound (295 mg, 0.798 mmol, 107 % yield) as a colourless oil.
LC/MS [M+H]* = 351/353.

Intermediate 20; cis-4-(6-Bromo-2-pyridinyl)-2,6-dimethylmorpholine

cis-2,6-Dimethylmorpholine (0.535 g, 4.64 mmol) was added to a suspension of 2,6-
dibromopyridine (1 g, 4.22 mmol) and potassium carbonate (1.750 g, 12.66 mmol) in
anhydrous acetonitrile {35 mL). After addition, the reaction mixture was stirred at 120 °C
overnight. Crude LC/MS showed starting material and desired product so cis-2,6-
dimethylmarpholine (185 mg, 1.61 mmol) was added to the reaction mixiure which was
then stirred at 120 °C overnight. Crude LC/MS showed desired product can be seen and
no starting material left, so the reaction mixture was diluted with ethyl acetate (100 mL)
and water (50 mL). The organic layer was separated and the aqueous layer was extracted
with ethyl acetate (2 x 100 mL). The combined organic layers were dried (sodium suifate),
filtered and concentrated under reduced pressure. The residue was dissolved in
dichloromethane (~ 10 ml) and purified on silica by a Biotage SP4 chromatographic
system (40+M cartridge, eluted with 0-100% ethyl acetate in isohexanes). Fractions
containing pure product were combined and concentrated under reduced pressure to give
the title compound as a colourless oil (705 mg, 2.340 mmol, 55.4 % yield). LC/MS [M+H)*
= 271/273.

Intermediate 21: ¢is-2,6-Dimethyl-4-[6-(2-methyl-3-furanyl)-2-pyridinylimorpholine
({1

4,4,5,5-Tetramethyl-2-(2-methyl-3-furanyl}-1,3,2-dioxaborolane (412 mg, 1.980 mmol)
was added to a solution of ¢is-4-(6-bromo-2-pyridinyl)-2,6-dimethylmorpholine {537 mg,
1.980 mmol) in a mixture of 1,4-dioxane (15 mL), water (2,500 mL) and sodium carbonate

(420 mg, 3.96 mmol). The solution was degassed using argon gas and then charged with
tetrakis(triphenylphosphine)palladium(0) (229 mg, 0.198 mmol). After addition, the
reaction mixture was stirred and heated in the microwave at 100 °C for 1 hour. Crude
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LC/MS showed starting material and desired product so tetrakis(triphenylphosphine)
palladium(0) (229 mg, 0.198 mmol), sodium carbonate (420 mg, 3.96 mmol) and 4,4,5,5-
tetramethyl-2-(2-methyl-3-furanyl)-1,3,2-dioxaborolane (412 mg, 1.980 mmol) were added
to the reaction mixture which was then stirred and heated at 100 °C in the microwave for 1
hour. Crude LC/MS showed desired product and no starting material can be seen. The
reaction mixture was washed with ethyl acetate (200 mL), water (100 mL), filtered and
then evaporated to dryness. The residue was dissolved in dichloromethane {~ 5 mi) and
purified on silica by a Biotage SP4 chromatographic system (40+M cartridge, eluted with
0-50% ethyl acetate in isohexanes). Fractions containing pure product were combined
and concentrated under reduced pressure to give the title compound as a colourless oil
{270 mg, 0.942 mmol, 47.6 % yield). LC/MS [M+H]* = 273.

Intermediate 22: cis-4-[5-Bromo-6-{ 2-methyl-3-furanyl)-2-pyridinyl]-2.6-

dimethylmorphoiine
Br: [ N
@g/ln/\(
[e] kl/o

N-Bromosuccinimide (137 mg, 0.771 mmol) was added portionwise to a solution of cis-
2,6—dimethyl-4-[6—(2-methyl-s-furanyl)-2-pyridinyl]morpholine {210 mg, 0.771 mmol) in
chloroform (7 mL) at 0 °C. The reaction was stirred at 0 °C for 1 hour. Crude LC/MS
showed desired product can be seen and no starting material left, so the reaction mixture
was diluted with ethyl acetate (20 mL) and washed with water {10 mL}, brine (10 mL),
water (10 mL} and brine (10 mL). The organic layer was dried (sodium sulfate), filtered

and concentrated under reduced pressure. The residue was dissolved in dichloromethane
{~ 10 mi} and purified on silica by a Biotage SP4 chromatographic system (40+S
cartridge, eluted with 0-100% ethyl acetate in isohexanes). Fractions containing pure
product were combined and concentrated under reduced pressure to give the title
compound as a colourless oil (280 mg, 0.678 mmol, 88 % yield). LC/MS [M+H]* =
351/353.

Intermediate 23: ¢is-4-(3-Chlorophenyl)-2.6-dimethvimorpholing

C|/©\N/\I/
kro
1-Chloro-3-iodobenzene (3.09 g, 12.96 mmol) was dissolved in 1,4-dioxane (50 mL). To

this was added cis-2,6-dimethylmorpholine (1.492 g, 12.96 mmol), caesium carbonate
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(6.33 g, 19.44 mmol) and BINAP (1.210 g, 1.944 mmol) and the solution was degassed by
sonication under argon. To this was added palladium(ll) acetate (0.145 g, 0.648 mmol}
and the solution was refluxed at 130 °C under argon overnight. Crude LC/MS showed
desired product and no starting material so the reaction mixture was filtered through
celite, eluting with ethyl acetate. The filirate was diluted with water and the aqueous
phase was separated and re-extracted using ethyl acetate (x 3). The combined organic
layers were washed with brine, separated, dried over magnesium sulphate, filtered and
concentrated under pressure. The residue was dissolved in dichloromethane {~ 10 ml)
and purified on silica by using a Biotage SP4 chromatographic system (65i cartridge,
eluted with 0-35% ethyl acetate in isohexanes). Fractions containing pure product were
combined and concentrated under reduced pressure to give the title compound as a
yellow oil (1.785 g, 7.51 mmol, 58.0 % yield). LC/MS [M+H]* = 226/228.

Intermediate 24: ¢is-2 6-Dimethyl-4-[3-(2-methyl-3-furanyliphenylimorpholine

oo

4,4,5,5-Tetramethyl-2-(2-methyl-3-furanyl}-1,3,2-dioxaborolane (1.645 g, 7.91 mmol) was
added to a solution of cis-4-(3-chlorophenyl)-2,6-dimethylmorphoiine {1.785 g, 7.91 mmol)
in a mixture of 1,4-dioxane (17 mL), water (2.83 mL} and sodium carbonate (1.676 g,
15.82 mmol). The solution was degassed using argon gas and then charged with
tetrakis(triphenylphosphine)palladium(0) (0.914 g, 0.791 mmol). After addition, the
reaction mixture was stirred and heated in the microwave at 100 °C for 48 hours. Crude
LC/MS showed desired product and only 26% of starting material can be seen. The
reaction mixture was washed with ethyl acetate (200 mL), water (100 mL), filtered and

then evaporated to dryness. The residue was dissolved in dichloromethane (~ 10 ml) and
purified on silica by using a Biotage SP4 chromatographic system (65i cartridge, eluted
with 0-50% ethyl acetate in isohexanes). Fractions containing pure product were
combined and concentrated under reduced pressure to give the title compound as a
colourless oil (0.74 g, 2.59 mmol, 32.8 % yield). LC/MS [M+H]* = 272.

Intermediate 25: cis-4-[4-Bromo-3-{ 2-methyl-3-furanyliphenyl]-2 6-dimethyimorpholine
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N-Bromosuccinimide (380 mg, 2.137 mmol) was added portionwise to a solution of cis-
2,6-dimethyl-4-[3-(2-methyl-3-furanyl}phenyllmorphaline (580 mg, 2.137 mmol) in
chloroform {10 mL) at 0 °C. The reaction was stirred at 0 °C for 1 hour. Crude LC/MS
showed desired product can be seen and no starting material left, so the reaction mixture
was diluted with ethyl acetate and washed with water, brine, water and brine. The organic
layer was dried (sodium sulfate), filtered and concentrated under reduced pressure.

The residue was dissoived in dichloromethane (~ 10 ml) and purified on sitica by using a
Biotage SP4 chromatographic system (40+M cartridge, eluted with 0-50% ethyl acetate in
isohexanes). Fractions containing pure product were combined and concentrated under
reduced pressure to give the title compound as a colourless oil (320 mg, 0.868 mmol,
40.6 % yield). LC/MS [M+H]* = 350/352.

Intermediate 26: 5-Bromo-2-chloro-4-{methyloxylpyrimidine

N Br
P
N

N O

To a solution of 5-bromo-2,4-dichloropyrimidine (17.82 g, 78.2 mmol) in methanol (100
mL) stirred at 0 °C was added solid sodium methoxide (4.22 g, 78 mmol) portionwise
during 5 minutes. The reaction mixture was stirred at 23 °C overnight. To the organic
phase was added water (25 mL) and the methanol was removed. Then it was extracted
with dichloromethane. The organic phase was dried over sodium sulphate and
evaporated in vacuo to give the title compound as a white solid (17.2 g, 67.6 mmol, 86 %
yield). LC/MS [M+H]* = 223/225.

Intermediate 27: cis-4-[5-Bromo-4-(methyloxy)-2-pyrimidinyl]-2,6-dimethylmorpholine
Y\N/JI\N/ 0
o |

T

To a solution of 5-bromo-2-chloro-4-methoxypyrimidine (17.2 g, 77 mmoi) stirred in air at

0 °C was added neat ¢is-2,6-dimethylmorpholine (24.5 g, 213 mmol) dropwise in 10
minutes. The reaction mixture was stirred at 45 °C for 30 minutes. The organic phase was
evaporated in vacuo to give the crude product as a white solid. The crude product was
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added to a silica gel column and was eluted with hexane/ethyl acetate (20/1). Collected
fractions were evaporated to give the title compound as white solid (17.4 g, 49.3 mmol,
64.1 % yield). LC/MS [M+H]* = 302/304.

Intermediate 28; cis-2,6-Dimethyl-4-[4-(methyloxy)-5-{2-methyl-4-pyridinyl)-2-
pyrimidinyilmorpholine

To a suspension of cis-4-(5-bromo-4-methoxypyrimidin-2-yl)-2,6-dimethylimorpholine {671
mg, 2.22 mmol), 2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine {632 mg,
2.89 mmol) and potassium carbonate (798 mg, 5.77 mmol} in.1,4-dioxane (3 mL) and
water (0.5 mL) stirred in air at 20°C was added solid tetrakis(triphenylphosphine)
palladium(0) (128 mg, 0.111 mmol}. The reaction mixture was stirred under argon at 100
°C overnight. The reaction mixture was allowed to coal to room temperature, diluted with
water and extracted with ethyl acetate (x 3). The ethyl acetate layers were combined,
dried over magnesium sulfate and evaporated under reduced pressure. The crude
product was added to a silica gel column and was eluted with dichloromethane / methanol
/ triethylamine (20:1:0.5). Collected fractions were evaporated to give the title compound
{120 mg, 0.031 mmol, 1.393 % yield). LC/MS [M+H]* = 318,

Intermediate 29: 2-[cis-2.6-dimethyl-4-morpholinyl]-5-{2-methyl-4-pyridinyl)-4(1 H)-
pyrimidinone

~
N X
A
Y\N N~ oM
Oj)

2,6-Dimethyl-4-[4-(methyloxy)-5-(2-methyl-4-pyridinyl)-2-pyrimidinyl]morpholine (1.42 g,
4.52 mmol) was dissolved in 33 % hydrobromic acid in acetic acid (45.4 ml, 836 mmol)
and heated at 80 *C for 18 hours. it was confirmed reaction had progressed to completion
by LC/MS. The reaction mixture was allowed to cool to room temperature. The product
was then diluted with methanol and passed down a 50 g SCX column. The impurities
were eluted with methanol, followed by elution of the product with 2M ammonia /
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methanol. The fractions containing product were combined and evaporated under
reduced pressure to give the title compound as a white solid (760 mg, 2.53 mmol, 56.0 %
yield). LC/MS [M+H]* = 301.

Intermediate 30: cis-4-[4-Chloro-5-{2-methyl-4-pyridinyl}-2-pyrimidinyl]-2,6-
dimethylmorpholine

N
|
N
l/
\'/\NNCI
o\l)

To solid 2-(cis—2,6-dimethylmorpholino)—S-(2-methylpyridin-4-yl)pyrimidin—4-0f (8.3g,27.6
mmol} at 20 °C was added neat phosphorus oxychloride (79 ml, 848 mmol). The reaction
mixture was stirred at 110 “C for 3 hours. After cooling to 30 °C, most of the phosphorus
oxychloride was removed and 20 ml of dichloromethane was added. The solution was
added into ice-water. The pH was adjusted to 8 using sodium bicarbonate. The
dichloromethane layer was separated, washed with water, dried and evaporated. The
crude product was added to a silica gel column and was eluted with dichloromethane and
then dichloromethane/methanol (5:1). Collected fractions were evaporated to give the title
compound (680 mg, 1.960 mmol, 7.09 % yield). LC/MS IM+H]* = 319/321.

Intermediate 31: 2-Chlor0—4-(2—methv|-3—furanvl)ovrfmfdine
=N

LA

4 ] N Gl

0
2,4-Dichloropyrimidine (1.0 g, 6.71 mmal), 4,4,5,5-tetramethyl-2-(2-methyl-3-furanyl)-
1,3,2-dioxaborolane (1.397 g, 6.71 mmal)}, sodium carbonate (1.067 g, 10.07 mmol) and
tetrakis(iriphenylphosphine)palladium(0) (0.388 g, 0.336 mmol) were added together in
1,4-dioxane (42 mL}) and water (7.00 mL} and the resuiting mixture was heated at 85 °C
under argon for 4 hours. The reaction mixture was allowed to cool to room temperature,
diluted with water and extracted with ethyl acetate (x 3). The ethyl acetate layers were
combined, dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by Biotage SP4 column chromatography eluting with a gradient of 0-
30 % ethyl acetate and iso-hexane. Product containing fractions were combined and
evaporated under reduced pressure to give the title compound (686 mg, 3.52 mmol, 52.5
% yield) as a white solid. LC/MS [M+H]* = 195/197.
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Intermediate 32: cis-2 B-dimethyl-4-[4-(2-methyl-3-furanyl}-2-pyrimidinyljmorpholine

2-Chloro-4-(2-methyl-3-furanyl)pyrimidine (686 mg, 3.52 mmal), cis-2,6-
dimethylmorpholine (447 mg, 3.88 mmol) and potassium carbonate (536 mg, 3.88 mmol}
were added together in ethanol (16 mL) and the resulting mixture was heated under reflux
for 4 hours. A further quantity of cis-2,6-dimethylmorpholine (122 mg, 1.057 mmol) and
potassium carbonate (146 mg, 1.057 mmol} were added and the resulting mixture was
heated under reflux for 4 hours. The reaction mixture was allowed to cool to room
temperature and left to stand overnight. The reaction mixture was filtered, the filtrate
evaporated under reduced pressure and the residue purified by SP4 Biotage column
chromatography eluting with a gradient of 0-30 % ethyl acetate and iso-hexane. Product
containing fractions were combined and evaporated under reduced pressure to give the
title compound (737 mg, 2.70 mmol, 76 % yield) as a colourless oil. LC/MS [M+H]* = 274.

Intermediate 33: cis-4-[5-Bromo-4-( 2-methyl-3-furanyl)-2-pyrimidinyl]-2 ,6-

2,6-Dimethyl-4-[4-(2-methyl-3-furanyl}-2-pyrimidinyljmorpholine (737 mg, 2.70 mmol) was
dissolved in chloroform (13 mL), cooled in an ice bath and treated with A-

dimethylmorpholine

bromosuccinimide (480 mg, 2.70 mmol). The resulting mixture was stirred at 0 °C for 1
hour. The reaction mixture was diluted with water and extracted with ethyl acetate (x 2).
The ethyl acetate layers were combined, dried over magnesium sulfate and evaporated
under reduced pressure. The residue was purified by SP4 Biotage column
chromatography eluting with a gradient of 0-20 % ethyl acetate in iso-hexane. Product
containing fractions were combined and evaporated under reduced pressure to give the
title compound (719 mg, 2.041 mmal, 76 % yield) as a white solid. LC/MS [M+H]* =
352/354.
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Example 1: 4-(2-Methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl}-5-(4-pyridinylypyrimidine

hydrochioride
S > FN_ /T
N_<N_ \

/ \ HCI

O

A mixture of 3-(dimethylamino)-1-(2-methyl-3—furanyl)-2-(4~pyridinyl)~2-propen-1-one {256
mg, 1 mmol) and 3-methyl-1-piperidinecarboximidamide hydrochioride (267 mg, 1.500
mmol} in ethanal (5 ml) was stirred at room temperature. Potassium tert-butoxide (224
mg, 2.000 mmol) was added and the mixture was heated at reflux for 45 minutes. After
cooling to room temperature the reaction mixture was diluted with water and extracted
with ethyl acetate. The organic extracts were combined, washed with water and brine,
dried and evaporated. The residue was purified by silica gel chromatography eluting with
25-50% ethyl acetate and isohexane to give 4-(2-methyl-3-furanyl)-2-(3-methyl-1-
piperidinyl)-5-(4-pyridinyl)pyrimidine (195 mg, 58%). A solution of 4-(2-methyl-3-furany)-
2-(3-methyl-1-piperidinyl)-5-(4-pyridinyl)pyrimidine (167 mg, 0.5 mmol) in dichloromethane
(1 ml) was treated with hydrogen chloride (1M in diethyl ether, 0.6 ml). The solvent was
evaporated and the residue co-evaporated with diethy ether (x 2). The residue was
triturated with diethyl ether and the resuiting solid was collected, washed with diethyl ether
and dried to give the title compound as a yellow solid (121 mg, 65%). LC/MS [M+H]* =
335. THNMR (400 MHz, d6-DMSO): 5 8.76 (1H, d), 8.57 (1H, s), 7.80 (2H, d), 7.51 (1H,
d), 6.00 (1H, d), 4.67-4.60 (2H, m), 3.06-2.99 (1H, m), 2.67-2.76 (1H, m}, 2.37 (3H, s),
1.91-1.18 (5H, m), 0.93 (3H, d).

Example 2: 4-(2-Methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl)-5-(3-pyridiny}pyrimidine

hydrochloride
A
Q*N* \
/oy

O

HC!

A mixture of 3-(dimethylamino)—1—(2-methyl-a-furany[)-2-(3-pyridinyl)-2~propen—1-one (256
mg, 1 mmol) and 3-methyl-1-piperidinecarboximidamide hydrochloride (267 mg, 1.5
mmol) in ethanol (5 ml) was stirred at room temperature. Potassium fert-butoxide (224
mg, 2 mmol) was added and the mixture was heated at reflux for 45 minutes. After cooling
to room temperature the reaction mixture was diluted with water and extracted with ethy!
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acetate. The organic extracts were combined, washed with water and brine, dried and
evaporated. The residue was purified by silica gel chromatography eluting with 25% ethyl
acetate and isohexane to give 4-(2-methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl}-5-(3-
pyridinyl)pyrimidine {28 mg, 8%). A solution of 4-(2-methyl-3-furanyl)-2-(3-methyl-1-
piperidinyl)-5-(3-pyridinyl)pyrimidine (28 mg, 0.084 mmol) in dichloromethane {1 ml) was
treated with hydrogen chloride (1M in diethyl ether, 0.1 ml}. The solvent was evaporated
and the residue co-evaporated with dichloromethane (x 2). The resulting solid was dried
to give the title compound as a solid {24 mg, 77%). LC/MS [M+H]* = 335. THNMR (400
MHz, d6-DMSQ): 5 8.75-8.73 (2H, m), 8.45 (1H, s), 8.17 (1H, d}, 7.86-7.82 (1H, m), 7.45
(1H, d), 5.87 (1H, d}, 4.65-4.59 (2H, m), 3.02-2.95 (1H, m), 2.71-2.65 (1H, m), 2.38 (3H,
s), 1.91-1.18 (5H, m), 0.92 (3H, d).

Example 3: 4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyi}-5-(2-methyl-4-

pyridinylipyrimidine hydrochloride

N —
QN_(N !

/ \ HCI

O

A mixture of 3-(dimethylamino)—1—(2—methyl-3—furanyl)-2—(2—methyl—4—pyridinyl)~2—propen—1~
one (541 mg, 2.000 mmol) and 3-methyl-1-piperidinecarboximidamide hydrochloride (533
mg, 3 mmol) in ethanol (10 ml} was stirred at room temperature. Potassium fert-butoxide
{449 mg, 4.00 mmol) was added and the mixture was heated at reflux for 90 minutes.
After cooling to room temperature the solvent was evaporated and the residue was diluted
with water and extracted with ethyl acetate. The organic extracts were combined, washed
with water and brine, dried and evaporated. The residue was purified by silica gel
chromatography eluting with 25% ethy! acetate in isohexane to give 4-(2-methyi-3-
furanyl}-2-(3-methyl-1-piperidinyl}-5-(2-methyl-4-pyridinyhpyrimidine as a gum (460 mg,
66%). A solution of 4-(2-methyl-3-furanyi)-2-(3-methyl-1 -piperidinyl)-5-(2-methyi-4-
pyridinylypyrimidine (460 mg, 1.3 mmol) in dichloromethane (2 ml) was treated with
hydrogen chloride (1M in diethyl ether, 1.5 ml). The solvent was evaporated and the
residue was co-evaporated with diethyl ether (x 2). The residue was triturated with diethyl
ether and the resulting solid was collected, washed with diethyl ether and dried to give the
title compound as a pale yellow solid (450 mg, 89%). LC/MS [M+H]* = 349. TH NMR (400
MHz, d6-DMSQ): 8 8.59 (1H, d), 8.54 (1H, s), 7.81 (1H, s}, 7.57-7.52 (1H, m), 7.51 {1H,
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d), 6.02 (1H, d), 4.70-4.60 (2H, m), 3.06-2.98 (1H, m), 2.70-2.77 (1H, m), 2.66 (3H, 5),
2.39 (3H, s), 1.84-1.19 (5H, m), 0.93 (3H, d).

Example 4: 4-(2-Methyl-3-furanyl}-5-(2-methy!-4-
hydrochloride

/ \ HCI

A mixture of 3-(dimethylamino)-1-(2-methyl-3-furanyl)-2-(2-methyl-4-pyridinyl)-2-propen-1-
one (270 mg, 1 mmol) and 1-piperidinecarboximidamide hydrochloride (245 mg, 1.500
mmol) in ethanol (4 ml) was stirred at room temperature. Potassium fert-butoxide (224
mg, 2.000 mmol) was added and the mixture was heated at refiux for 90 minutes. After
cooling to room temperature the solvent was evaporated and the residue was diluted with
water and extracted with ethyl acetate. The organic extracts were combined, washed with
water and brine, dried and evaporated. The residue was purified by silica gel
chromatography eluting with 30-100% ethyl acetate in isohexane. The resulting oil was
dissolved in dichloromethane (2 ml) and was treated with hydrogen chloride (1M in diethy!
ether, 1 ml). The solvent was evaporated and the residue co-evaporated with diethyl
ether (x 2). The residue was triturated with diethyl ether and the resulting soiid was
collected, washed with diethyl ether and dried to give the title compound as a pale yellow
solid {114 mg, 31%). LG/MS [M+H]* = 335. TH NMR (400 MHz, d6-DMSO): 5 8.60 {(2H,
d), 8.55 (1H, s}, 7.83 (1H, b), 7.58-7.54 (1H, m}, 7.51 (1H, d), 6.03 (1H, d), 3.90-3.85 (4H,
m}, 2.67 (3H, s}, 2.38 (3H, s}, 1.70-1.53 (6H, m).

Example 5: c¢is-2.6-Dimethyi-4-[4-(2-methyl-3-furanyl)-5-(2-methyl-4-pyridinyl}-2-

pyrimidinyllmorpholine hydrochloride

I
)_/

A mixture of 3-(dimethylamino)-1-(2-methyl-3-furanyf)-2-(2-methyl-4-pyridinyl)-2-propen-1-
one (1352 mg, 5 mmol) and 2,6-dimethyl-4-morpholinecarboximidamide hydrochloride

_</ ) \_/N

\ HCI
8]

(1453 mg, 7.50 mmol) (ca. 2.3:1 mixture of cis:frans isomers) in ethanol (10 m!) was
stirred at room temperature. Potassium fert-butoxide (1122 mg, 10.00 mmol)} was added

56



MOLSTRUCTURE a7 new snmpPXC50 MEAN 15 H3c HCIN N'--- HCO H. 16 HC NN N

WO 2012/055942 PCT/EP2011/068807

and the mixture was heated at reflux for 3 hours. After cooling to room temperature the
solvent was evaporated and the residue was diluted with water and extracted with ethyl
acetate. The organic extracts were combined, washed with water and brine, dried and
evaporated. The residue was purified by silica gel chromatography eluting with 50% ethy!
acetate in isohexane to give cis—2,6-dimethyl-4-[4—(2—methyl-3-furanyl)-5—(2-methyl—4~
pyridinyl)-2-pyrimidinylJmorpholine as an oil (200 mg). The cross-over fractions from the
column (~ 800 mg}) were purified by mass-directed automated HPLC to give additional cis-
2,6-dimethyl—4—[4-(2-methyl-3-furanyl)—5—(2-methy!-4—pyridinyl)-2—pyrimidinyl]morpholine
{200 mg) and trans-2,B-dimethyl-4—[4—(2-methyl~3-furany|)~5-(2-methyl—4-pyridinyl)-2—
pyrimidinylJmorphoiine {49 mg). A solution of cis-2,6-dimethyl-4-[4-(2-methyl-3-furanyl)-5-
(2-methyl-4-pyridinyl}-2-pyrimidinyilmorpholine (200 mg, 0.55 mmol} was dissolved in
dichloromethane (2 mi) and hydrogen chloride (1M in ether, 0.6 ml) was added. The
solvent was evaporated and the residue was evaporated with ether (x2) and then
triturated with ether. The solid was collected, washed with ether and dried to give the title
compound (178 mg). LC/MS [M+H]* = 365. TH NMR (400 MHz, d6-DMSO): 5 8.61 (1H,
d), 8.56 (1H, s), 7.82 (1H, b), 7.58-7.53 (1H, m), 7.52 (1H, d), 6.04 {1H, d}, 4.65-4.58 (2H,
m}, 3.64-3.55 (2H, m), 2.72-2.63 (2H, m), 2.66 (3H, s), 2.36 (3H, s), 1.18 (6H, d).

Example B: trans-2,6-Dimethyl-4-[4-(2-methyl-3-furany!)-5-(2-methy!-4-pyridinyl)-2-

pyrimidinyllmorpholine hydrochioride

N —
O\-—/N~</N_\ \ N
‘ / \ HCI

0
A solution of trans-2,6-dimethyl—4-[4-(2-methyl-3-furanyl)—5-(2-methyl—4-pyridinyl)-2-
pyrimidinyljmorpholine (49 mg, 0.13 mmol), isolated from the crude preduct obtained in
Example 5 by silica gel chromatography and HPLC as described above, was dissolved in
dichloromethane (2 ml) and hydrogen chloride (1M in ether, 0.15 ml) was added. The
solvent was evaporated and the residue was evaporated with ether (x2) and then
triturated with ether. The solid was collected, washed with ether and dried to give the title
compound (38 mg). LC/MS [M+H]* = 365. TH NMR (400 MHz, d6-DMSO): 5 8.61 (2H, d),
8.55 (1H, s}, 7.81 (1H, b), 7.58-7.54 (1H, m), 7.51 (1H, d), 6.02 (1H, d), 4.08-4.01 {2H, m),
3.98-3.91 (1H, m), 3.62-3.52 (2H, m), 1.16 (6H, d).

Example 7: 1-I4—(2—Metth-B-furanvI)-5-(2-pvridinvl)—2-pvrimidinvl]hexahvdro—1 H-azepine
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(OO0

/ \ HCI
0

hydrochloride

A mixture of 3-(dimethylamino)—1—(2-methyl-3-furanyl)-2-(2-pyridinyl)-2—propen-1 -one (205
mg, 0.8 mmol} and hexahydro-1 H-azepine-1-carboximidamide hydrochioride {213 mg,
1.200 mmol) in ethanol (4 ml) was stirred at room temperature. Potassium fert-butoxide
(180 mg, 1.600 mmol) was added and the mixture was heated at reflux for 45 minutes.
After cooling to room temperature the reaction mixture was diluted with water and
extracted with ethyl acetate. The organic extracts were combined, washed with water and
brine, dried and evaporated. The residue was purified by mass-directed automated HPLC.
The product was dissolved in a mixture of dichloromethane (2 ml} and methanol (0.5 ml)
and hydrogen chloride (1M in ether, 0.5 mi) was added and the solvent was evaporated.
The residue was co-evaporated with ether and triturated with ether. The solid was
collected and dried to give the title compound (67 mg, 23%). LC/MS [M+H]* = 335, 1H
NMR (400 MHz, d6-DMSO): 5 8.74 (2H, d), 8.54 (1H, s),8.12-8.10 (1H, m), 7.65-7.55
(2H, m}, 7.43 (1H, d}, 5.74 (1H, d), 3.84-3.80 (4H, m}), 2.41 (3H, 5), 1.85-1.70 (4H, m),
1.60-1.48 (4H, m).

Example 8: 4-(2-Methyl-3-furanyi)-2-(3-methyi-1 -piperidinyl)-5-(2-pyridinyl}pyrimidine

hydrochioride
‘(/“ \_/
(OO

/ \ HCI

@)

A mixture of 3~(dimethylamino)—1~(2-methy|—3—furanyl)-2-(2-pyridinyl)—2—propen-1—one (256
mg, 1 mmol) and 3-methyl-1 -piperidinecarboximidamide hydrochloride (267 mg, 1.5
mmol) in ethanol (5 ml} was stirred at room temperature. Potassium tert-butoxide (224
mg, 2 mmol) was added and the mixture was heated at reflux for 45 minutes. After cooling
to room temperature the reaction mixture was diluted with water and extracted with ethyl
acetate. The organic extracts were combined, washed with water and brine, dried and
evaporated. The residue was purified by silica gel chromatography eluting with 25% ethyl
acelate and isohexane followed by mass-directed automated HPLC to give 4-(2-methyl-3-
furanyl}-2-(3-methyl-1 -piperidinyi)-5-(2-pyridinyl)pyrimidine (223mg, 67%).
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A solution of 4-(2-methyl-3-furanyl)-2-(3-methyl-1 -piperidinyl)-5-(2-pyridinyl)pyrimidine
{200 mg, 0.6 mmol) in dichloromethane (2 ml) was treated with hydrogen chloride (1M in
diethyl ether, 0.8ml). The solvent was evaporated and the residue co-evaporated with
dichloromethane (x 2). The resulting solid was dried to give the title compound as a pale
yeliow solid (160 mg, 43%). LC/MS [M+H]* = 335. TH NMR (400MHz, d6-DMSQO): 5 8.77
(1H, d}, 8.56 (1H, s), 8.25-8.21 (1H, m), 7.74-7.65 (2H, m), 7.45 (1H, d), 7.78 (1H, d},
4.66-4.60 (2H, m), 3.12-2.98 (1H, m), 2.75-2.66 (1H, m), 2.40 (3H, s), 1.90-1.20 (5H, m},
0.93 (3H, d).

Example 9: cis—2,6-Dimethvl-4—{4-(2-methvlpropvl)-s-(z—methvl—4-pvridinvl)-2-

pyrimidinyllmorpholine hydrochioride

Y

N —
Q N_<|—\ \ /N

HCI

A mixture of cis-4-[4-chloro-5-(2-methyl-4-pyridiny|)-2—pyrimidinyl]—2,6-dimethylmorpholine
{100 mg, 0.314 mmol} and copper (I} iodide (11.95 mg, 0.063 mmol} in tetrahydrofuran (1
ml) was stirred at 0 °C under argon and isobuty! magnesium chloride (2M solution in
tetrahydrofuran) (0.314 ml, 0.627 mmol) was added dropwise. The reaction mixture was
stirred at 09C for 90 minutes. Saturated ammonium chloride solution was added and the
mixture was extracted with ethyi acetate. The organic extract was separated, washed with
saturated ammonium chioride solution, water and brine, dried and evaporated. The
residue was purified by silica gel chromatography eluting with 50-100% ethyl acetate in
isohexanes. The product (61 mg, 0.18 mmol} was dissolved in dichloromethane {1 ml)
and methanol (0.5 ml) and hydrogen chloride (1M in ether, 0.2 ml) was added. The
solvent was evaporated and the residue was co-evaporated with ether. The residue was
triturated with ether and the resulting solid was collected and dried to give the title
compound (48 mg, 41%). LC/MS [M+H]* = 341. TH NMR (400 MHz, d6-DMSO0): 6 8.74
(1H, d), 8.36 (1H, s), 7.87-7.85 (1H, m), 7.81-7.78 (1H, m), 4.62-4.58 (2H, m), 3.61-3.54
(2H, m), 2.72 (3H, s), 2.63-2.58 (4H, m), 2.15-2.08 (1H, m), 1.18 (6H, d), 0.79 (6H, d).

Example 10: cis—2.6-Dimethv|-4-f6~(2—methvl-s-furanyl1—5—(2—methyl—4-gyridinyl)-2—

pyrazinyllmorpholine hydrochloride
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I'n addition, the follow ng conpounds conmmercially availble from Asinex o
Moscow, Russia or Specs of Delft, the Netherlands were screened using the
assay descri bed above and gave a pEC50 of equal to or greater than 5.0

with a maxiwompesesiiation of the response area to a izgﬁé%'s% 1200%
relative to nicotine control as shown in table 2 bel ow
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o) H/o HCI
2-Methyl-4-(4,4,5,5-tetramethyi-1 3,2-dioxaborolan-2-yl)pyridine (131 mg, 0.596 mmcl)
was added to a solution of cis—4—[5-bromo-6-(2-methyl—3-furanyl)-2—pyrazinyl]—2,6-
dimethylmorpholine (210 mg, 0.596 mmol) in a mixture of 1,4-dioxane (4 mL), water
(0.667 mL) and sodium carbonate (126 mg, 1.192 mmol). The solution was degassed
using argon gas and then charged with tetrakis(triphenyiphosphine)palladium(0) (68.9 mg,
0.060 mmol). After addition, the reaction mixture was stirred and heated in the microwave
at 100 °C for 1 hour. LC/MS showed starting material and desired product so the reaction
mixture was stirred and heated at 100 °C in the microwave for a further 1 hour. Crude
LC/MS showed desired product and no starting material can be seen. The reaction
mixture was washed with ethyl acetate (200 mL), water {100 mL), filtered and then
evaporated to dryness. The resulting solid was dissolved in 1 : 1 MeCN : DMSO (2.7 mL)
and purified by MDAP. Fractions containing pure product were combined and
concentrated under reduced pressure. 1.1 equivalents of HCI in diethyl ether were added
to form the HCl salt and the resulting mixture was evaporated under reduced pressure to
give the title compound as a yellow solid {87 mg, 0.088 mmol, 14.71 % yield).

LC/MS [M+H]* = 365; TH NMR (400 MHz, d,-MeOD): & 8.50-8.48 (1H, d), 8.37 (1H, s),
8.02 (1H, s), 7.89-7.87 (1H, d), 7.43-7.42 (1H, d), 6.26-6.25 {1H, d), 4.45-4.42 (2H, d),
3.77-3.69 (2H, m), 2.78-2.73 (5H, m), 2.29 (3H, s), 1.27-1.25 (6H, d).

Example 11:6-( cis—2,6—dimethvl-4—morpholinvl)-2’-methvl-4—(2—methvl-3-furanvl)—3,4'-

bipyridine hydrochloride

Hel
2-Methyl-4-(4,4,5 5-tetramethyl-1 ;3,2-dioxaborolan-2-yl)pyridine (184 mg, 0.840 mmol)
was added to a solution of cis-4-[5—bromo-4-(2—methyl-3-furanyl)—2—pyridinyl]-2,6-
dimethylmorpholine (295 mg, 0.840 mmol) in a mixture of 1,4-dioxane (6 mL), water
(1.000 mL) and sodium carbonate (178 mg, 1.680 mmol). The solution was degassed
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using argon gas and then charged with tetrakis(triphenylphosphine)palladium(0) (97 mg,
0.084 mmol). After addition, the reaction mixture was stirred and heated in the microwave
at 100 °C for 1 hour. Crude LCMS showed starting material and desired product so the
reaction mixture was stirred and heated at 100 °C in the microwave for a further 1 hour.
Crude LCMS showed desired product and no starting material can be seen. The reaction
mixture was washed with ethyl acetate (200 mL), water (100 mL), filtered and then
evaporated to dryness. This solid was dissolved in 1 : 1 MeCN : DMSO (5x0.9 mL) and
purified by MDAP. Fractions containing pure product were combined and concentrated
under reduced pressure. 1.1 equivalents of HCI in diethyl ether were added to form the
HCl salt and the resulting mixture was evaporated under reduced pressure to give the title
compound as a yellow solid {141 mg, 0.335 mmol, 39.9 % yield).

LC/MS [M+H]* = 364; TH NMR {400MHz, d,-MeOD): & 8.56-8.55 (1H, d), 8.30 (1H, s),
7.87 (1H, s), 7.64-7.63 (1H, m), 7.45-7.43 (1H, d), 7.25 (1H, s), 6.19-6.20 (1H, d), 4.25-
4.22 (2H, d), 3.82-3.75 (2H, m), 2.92-2.86 (2H, m), 2.76 (3H, s), 2.19 (3H, s), 1.29-1.27
{(6H, d).

Example 12: 6-( cis-2.6—dimethvl-4-moroholinvl)-2'-methvl-2-(2-methvl-3~furanvl)-3.4‘-
bipyridine hydrochloride

HCI
2-Methyl-4-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl}pyridine {175 mg, 0.797 mmol)

was added to a solution of cis-4-[5-bromo-6-(2—methyl—3—furanyl)—2-pyridinyl]-2,6-
dimethylmorpholine (280 mg, 0.797 mmol) in a mixture of 1,4-dioxane (4 mL), water
(0.667 mL) and sodium carbonate (169 mg, 1.594 mmol). The solution was degassed

using argon gas and then charged with tetrakis(triphenylphosphine)palladium(0) (92 mg,
0.080 mmol). After addition, the reaction mixture was stirred and heated in the microwave
at 100 °C for 1 hour. Crude LC/MS showed starting material and desired product so the
reaction mixture was stirred and heated at 100 °C in the microwave for a further 1 hour.
Crude LC/MS showed desired product and no starting material can be seen. The reaction
mixiure was washed with ethyl acetate (200 mL), water (100 mL), filtered and then
evaporated to dryness. This solid was dissolved in 1 : 1 MeCN : DMSO (3.6 mL) and
purified by MDAP. Fractions containing pure product were combined and concentrated
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under reduced pressure. This solid was dissolved in 1 : 1 MeCN : DMSO (1.8 mL} and
purified again by MDAP. Fractions containing pure product were combined and
concentrated under reduced pressure. 1.1 equivalents of HCI in diethyl ether was added
to form the HC! salt and the resulting mixture was evaporated under reduced pressure to
give the title compound as a yellow oil {25 mg, 0.059 mmol, 7.45 % yield). LC/MS [M+H]t
= 364; TH NMR (400 MHz, ds-MeQD): 5 8.61-8.60 (1H, d}, 8.26-8.24 (1H, d), 7.93 (1H, s),
7.69-7.67 (1H, d), 7.63-7.60 (1H, d), 7.56 (1H, s), 6.59 (1H, s), 4.22-4.19 (2H, d), 3.86-
3.79 (2H, m}), 3.06-3.00 (2H, m), 2.78 (3H, s), 2.10 {3H, s), 1.28-1.27 (6H, d).

Example 13: ¢is-2,6-Dimethyl-4-[3-(2-methyi-3-furanyl)-4-(2-methyl-4-
pyridinyliphenyllmorpholine

N& |

S
a NY”
o \\ro

2-Methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (313 mg, 1.428 mmol)
was added to a solution of cis-4-{4-bromo-3-(2-methyl-3-furanyl)phenyl]-2,6-
dimethylmorpholine (500 mg, 1.428 mmol) in a mixture of 1,4-dioxane (6 mL), water
(1.000 mL) and sodium carbonate (303 mg, 2.86 mmol). The solution was degassed using
argon gas and then charged with tetrakis(triphenylphosphine)palladium(0) (165 mg, 0.143
mmol). After addition, the reaction mixture was stirred and heated in the microwave at 100
°C overnight. Crude LCMS showed starting material and desired product so 2-methyl-4-
{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}pyridine (0.5 equivalents),
tetrakis(triphenylphosphine)paltadium(0) (0.05 equivalents) and sodium carbonate (1.0
equivalent) were added and the reaction mixture was stirred and heated at 100 °C in the
microwave for a further 1 hour. Crude LCMS showed desired product and no starting
material can be seen. The reaction mixture was washed with ethyl acetate (200 mL),
water (100 mL), filtered and then evaporated to dryness. The residue was dissolved in
dichloromethane (~ 10 ml} and purified on silica by using a Biotage SP4 chromatographic
system (40+M cartridge, eluted with 0-50% ethyl acetate in isohexanes). Fractions
containing pure product were combined and concentrated under reduced pressure. This
solid was dissolved in 1 : 1 MeCN : DMSO (3x0.9 mL) and purified by MDAP. Fractions
containing pure product were combined and concentrated under reduced pressure to give
the title compound as a yellow oil (169 mg, 0.443 mmol, 31.0 % yield).
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LC/MS [M+H]* = 363; TH NMR (400MHz, d,-MeOD): & 8.50-8.48 (1H, d), 7.79 (1H, s),
7.70-7.68 (1H, d), 7.61-7.59 (1H, d), 7.48-7.45 (1H, m), 7.39-7.40 (1H, d), 7.34 (1H, s),
6.25-6.24 (1H, d), 4.03-3.96 (2H, m), 3.76-3.73 (2H, d), 2.88-2.82 (2H, m), 2.74 (3H, s),
2.02 (3H, s), 1.28-1.26 (6H, d).

Example 14: cis-2.6-Dimethyl-4-[4-(2-methylphenyi}-5-(2-methyl-4-pyridinyl)-2-

pyrimidinyllmorphaline

N/
X | SN
N/)\N/\/
H/o
To a suspension of cis-4-(4-chloro-5-(2-methylpyridin-4-yl)pyrimidin-2-yl)-2,6-
dimethylmarpholine (0.100g, 0.314 mmol), o-tolylboronic acid (0.064 g, 0.471 mmol) and
potassium carbonate (0.138 g, 1 mmol) in 1,4-dioxane (3 mL) and water (0.5 mL) stirred
in air at 20°C was added solid tetrakis(triphenylphosphine)palladium{0) (0.058 g, 0.0500
mmol). The reaction mixture was stirred under nitrogen at 100 °C overnight. The reaction
mixture was allowed to cool to room temperature, diluted with water and extracted with
ethyl acetate (x 3). The ethyl acetate layers were combined, dried under magnesium
sulfate and evaporated under reduced pressure. The crude product was purified by pre-
HPLC, {Gilson GX-281; Shimadzu 15 um 250*19 mm; A:10 mMol NH,HCO»/\Water B:
CHZCN; 0-7 min 85-95%, 7-14 min 95%; 214 nm; 30 mL/min) to obtain the title compound
(35.4 mg, 0.095 mmol, 30.1 % yield). LC/MS [M+H]* = 375; TH NMR (400 MHz, CDCly): d
8.41 (1H, s}, 8.27-8.25 (1H, s}, 7.29-7.25 (1H, m}, 7.17-7.14 (2H, m), 7.10-7.09 (1H, m),
8.81 (1H, s), 6.69-6.67 (1H, d), 4.69-4.65 (2H, d}, 3.72-3.63 (2H, m}, 2.69-2.63 (2H, m),
2.43 (3H, s), 2.07 (3H, s}, 1.27-1.26 (6H, d).

Example 15: ¢cis-2,6-dimethyl-4-[4-{2-methyl-3-furanyl)-5-(3-methyi-4 -pyridinyl)-2-
pyrimidinyllmorpholine hydrochloride
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cis—4-[5-Bromo-4-(2—methyl—3-furanyl)—2—pyrimidinyl]—2,6-dimethylmorpholine {100 mg,
0.284 mmol}, 3-methyl-4-pyridinyl)boronic acid HCI (54.2 mg, 0.312 mmol), sodium
carbonate (75 mg, 0.710 mmol) and tetrakis(triphenylphosphine)palladium(0) (16.40 mg,
0.014 mmol) were added together in 1,4-dioxane (3 mL) and water (0.500 mL) and the
resulting mixture was heated at 85 °C under argon for 4 hours. A further amount of (3-
methyl-4-pyridinyl)beronic acid HCI (54.2 mg, 0.312 mmol), sodium carbonate (75 mg,
0.710 mmol} and tetrakis (16.40 mg, 0.014 mmol) were added and the resulting mixture
was heated at 85 °C under argon for 18 hours. The reaction mixture was allowed to cool
to room temperature, diluted with water and extracted with ethyl acetate (x 3). The ethyl
acetate layers were combined, dried over magnesium sulfate and evaporated under
reduced pressure. The residue was purified by Biotage SP4 column chromatography
eluting with a gradient of 0-60 % ethyl acetate and iso-hexane. Product containing
fractions were combined and evaporated under reduced pressure. The residue was
dissolved in methanol (1 mi}, treated with 1M HCI in ether (0.1 mL, 0.100 mmoli) and
evaporated under reduced pressure. The resulting solid was dried under high vacuum at
40 °C for 18 hours to give the title compound (34 mg, 0.085 mmol, 29.9 % yield) as a
white solid. LC/MS [M+H]* = 365; TH NMR (400 MHz, ds+-MeODj}: 5 8.68-8.66 (2H, m),
8.33 (1H, s), 7.92-7.90 (1H, d), 7.25-7.24 (1H, d), 5.75-5.74 (1H, d), 4.74-4.70 (2H, m),
3.72-3.64 (2H, m), 2.73-2.67 {2H, m), 2.49 (3H, s), 2.18 (3H, s), 1.25-1.24 (6H, m).

Example 16: cis-2,6-Dimethyl-4-{5-{2-methyl-4-pyridinyl)-4-[2-(trifluoromethyl}-3-
pyridinyf]-2-pyrimidinyl}morpholine hydrochloride

HCI

Sodium carbonate (166 mg, 1.568 mmol) in water (2ml), bis(triphenylphosphine)
palladium([l)chloride (11.01 mg, 0.016 mmol) and (2-(trifluoromethyl)-3-pyridinyl]boronic
acid (90 mg, 0.471 mmol) were added to a solution of cis-4-[4-chloro-5-(2-methyl-4-
pyridinyl)-2-pyrimidinyi]-2,6-dimethylmorpholine (100 mg, 0.314 mmol} in 1,2-
dimethoxyethane (DME) (3 mi). The reaction mixture was heated to 80 °C for 1 hour. After
coaling to room temperature the reaction mixture was partitioned between ethyl acetate
{20mis) and water (20mils). The organic layer was passed through a hydrophobic frit to
remove traces of water and then evaporated to dryness to give a yellow gum. The residue
was subject to MDAP purification in 1mi of 50:50 DMSO:MeOH. Clean fractions were
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combined and evaporated to dryness to give a yellow gum. The free base was generated
by partitioning between sodium bicarbonate and dichloromethane. The organic layer was
dried by passing through a hydrophobic frit and then the HCI salt was generated by
addition of 1M HCl in diethylether (97 ul). The solvent was evaporated and the residue
was co-evaporated with ether. The residue was triturated with ether and the resuiting solid
was collected and dried at 40 2C under vacuum for 1 hour to give the title compound as a
yellow solid (30 mg, 19.5%). LC/MS [M+H]* = 430. TH NMR (400 MHz, d6-DMSO): 6 8.64
(1H, s), 8.60 (1H, d), 8.53 (1H, d), 8.32 (1H, ), 7.97 (1H, d), 7.67 (1H, m), 7.53-7.44 (1H,
m), 4.70 (2H, d), 3.68-3.55 (2H, m), 2.75-2.65 (2H, m), 2.58 (3H, s}, 1.19 (6H, d).

Example 17: Cig-4-[4-(6-Fluoro-4-methyl-3-pyridinyl}-5-(2-methyl-4-pyridinyl)-2-

pyrimidinyl]-2,6-dimethyimorpholine hydrochloride

HCi

Sodium carbonate (166 mg, 1.568 mmol) in water {2ml},
bis(triphenylphosphine)palladium(ll)chioride (11.01 mg, 0.016 mmol} and (6-fluoro-4-
methyl-3-pyridinyl)boronic acid (72.9 mg, 0.471 mmol) were added to a solution of cis-4-
[4-chloro-5-(2-methyl-4-pyridinyl)-2-pyrimidinyl]-2,6-dimethyimorphcline (100 mg, 0.314
mmol) in 1,2-dimethoxyethane (DME) (3 ml). The reaction mixture was heated to 80 °C for
1 hour. After cooling to room temperature the reaction mixture was partitioned between
ethyl acetate (20 mL) and water {20 mL). The organic layer was passed through a
hydrophabic frit to remove traces of water and then evaporated to dryness to give a brown
gum. The residue was subject to MDAP purification in 1 mL of 50:50 DMSO:MeOH.
Clean fractions were combined and evaporated to dryness to give a white solid. The free
base was generated by partitioning between sodium bicarbonate and dichloromethane.
The organic layer was dried by passing through a hydrophobic frit and then the HCI salt
was generated by addition of 1M HCI in diethylether (132 ul). The solvent was evapaorated
and the residue was co-evaporated with ether. The residue was triturated with ether and
the resulting solid was collected and dried at 40 °C under vacuum for 1 hour to give the
title compound as a cream solid (9 mg, 6%). LC/MS [M+H]* = 394. 1H NMR (400 MHz,
d6-DMSQ): 5 8.74 (1H, s), 8.49 (1H, d), 7.96 (1H, s), 7.65 (1H, s), 7.20 (1H, d), 7.17 (1H,
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s), 4.67-4.50 (2H, m}, 3.70-3.44 (2H, m, hidden under water peak), 2.73-2.63 (2H, m),
2.59 (3H, s), 2.20 (3H, s), 1.17 (6H, d).

Example 18: cis-2-[2-( 2.6-Dimethvl—4-mornholinvl)—5-(2-methvl-4-ovridinvl)-4-pvrimidinvl]-
4-flugrobenzonitrile hydrochloride

HCI

Sodium carbonate (166 mg, 1.568 mmol} in water (2 mL}, bis(triphenylphosphine)
palladium(ll) chloride (11.01 mg, 0.016 mmol) and 2-cyano-5-fluorophenylboronic acid
pinacol ester (155 mg, 0.627 mmol) were added to a solution of Cis-4-[4-chloro-5-(2-
methyl~4—pyridinyl)-2—pyrimidinyl]-2,6-dimethylmorpholine {100 mg, 0.314 mmol) in 1,2-
dimethoxyethane (3 mL). The reaction mixture was heated to 100 C for 2 hour.

The reaction mixture diluted with water {5 mL) and extracted with DCM (5mL x 2). The
organic extracts were combined, dried (MgS0y,), filtered and the solvent was removed.
The resulting residues were then purified by MDAP and fractions containing desired
product were combined and evaporated to give a solid. The solid was then dissolved in
methanol (2 mL) and 4M HClI in dioxane (1 mL} was added. The solvent was removed to
give the title compound (50 mg). LC/MS [M+H]* = 404. TH NMR (400 MHz, d6-DMSO): &
8.82(1H, 5), 8.56 (1H, d), 8.10-8.05 (1H, m), 7.77-7.79 (1H, m), 7.56-7.62 (1H, m), 7.45-
739 (2H, m), 4.70-4.66 (1H, m), 3.63-3.57 (2H, m), 2.76-2.68 (2H, m), 2.64 (3H, s), 1.18
(6H, d).

Example 19: cig-2-[2-(2 6-dimethyl-4-morpholinyl}-5-( 2-methyl-4-pyridinyl)-4-pyrimidinyl]-

6-(triffuoromethyl)benzonitrile hydrochloride

HCI

Sodium carbonate (166 mg, 1.568 mmol} in water {2 mL), bis(triphenylphosphine)
palladium(il) chloride (11.01 mg, 0.016 mmol) and 2-(5,5-dimethyl-1,3,2-dioxaborinan-2-
yl}-6-(trifluoromethyhbenzonitrile (178 mg, 0.627 mmol) were added to a solution of cis-4-
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[4-chloro-5-(2-methyl-4-pyridinyl)-2-pyrimidinyl}-2,6-dimethylmorpholine (100 mg, 0.314
mmol} in 1,2-dimethoxyethane (3 mL). The reaction mixture was heated to 100 ¢C for 2
hours. The reaction mixture diluted with water (5 mL) and extracted with DCM {5 mL x 2).
The organic extracts were combined, dried {MgSQy), filtered and the solvent was
removed. The resulting residues were then purified by MDAP and fractions containing
desired product were combined and evaporated to dryness. The solid was dissolved in
methanol (2 mL) and 4M HCI in dioxane (1 mL) was added. The solvent was removed to
give the title compound (75mg). LC/MS [M+H]* = 454.

Biological Assay
The PAM activity of the compounds of the invention at the &7 nAChR may be determined

using the following cell-based calcium flux assay which uses a Fluorimetric Image Plate
Reader (FLIPR) (see Schroeder et al.; J. Biomolecular Screening, 1(2), p75-80, 1996).

GHA4C1 cell line stably transfected with human o7 nAChR was suspended in a 384 well
plate and incubated at 30 OC for 48 h in a 5% carbon dioxide atmosphere. The growth
media was removed and the cells washed three times with a solution of Hanks' balanced
salt solution (HBSS), 20 mM HEPES and 2.5 mM probenecid leaving 20 pl washing
solution in each well. A loading solution (20 i) containing HBSS, probenecid, 1-4 P
Fluo4 AM (a calcium indicator dye} and pluronic acid was added and the plate incubated
for 45 min at 37 OC under an atmosphere free from carbon dioxide. The cells were
washed three times leaving 30 pl 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 campound in
buffer solution (0.33% DMSO} and diluted to a final concentration of 10 uM and serial
dilution of the wells, 1:2 or 1:3, gave a low concentration of <1nM. Following a further 5-
10 mins 10 pl of 50 uM nicotine was added and data coflected for 2 to 3 mins. Nicotine
produced a rapid, transient and reproducible calcium flux which could be potentiated with
the positive allosteric modulator test compounds.

The compounds of Examples 1 to 19 described above and/or salts thereof, for example
HCl salts, were screened using the assay described above and gave gave a pECs, of
equal to or greater than 5.0 (ie an ECs, of 10° M or less) with a maximum potentiation of
the response area to approximately 1200% relative to nicotine control as shown in table 1
below:
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In addition, the following compounds commercially availble from Asinex of Moscow,
Russia or Specs of Delit, the Netherlands were screened using the assay described
above and gave a pECs, of equal to or greater than 5.0 with a maximum potentiation of
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the response area to approximately 1200% relative to nicotine contro! as shown in table 2

below:
Tahle 2
a7 new
MOLSTRUCTURE sm>PXC50 | SUPPLIER SUPPLIER_ID
MEAN
*e ASINEX AOP 14465526
e ASINEX ADM 14220368
* ASINEX AOP 14465544
* ASINEX ATL 14631887
b ASINEX AQP 13274016
* ASINEX ADM 14220366
* ASINEX ATL 14631888
b ASINEX ADM 14220371
b ASINEX ADM 14465558
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wherein: X, Y and Z are each independently selected fromCHand N, Kk is
selected froma isobutyl and a 5 or 6-nenbered aryl or heteroaryl, wherein
said 5 or 6-nenbered aryl or heteroaryl is selected froma carbon-Iinked
phenyl, py | yrimdinyl, furyl, pyrrolyl, thien i ol yl,
each opti 051'% ?"35"}%93%%. tuted with one or two substi tuen%&T&k@égggﬁﬁéntly

sel ected from hal o, cyano, nethyl, trifluoronethyl, nmethoxy and

trifl uor onfollesRg corapaind GsdheHCRIthwas seteenedividg S@E&Ssamﬁscribed @bth/@rands
methyl. 2ga graoéraaeag o@fe%é?fﬁéh B Vih &llnéklﬁ%ﬂn PURFEIRION of theFespbhse

conmpound accordin claiml or, claim2, or a pha rnaceutlcéily acceptable
sal t there%‘?pm%%tg'éﬂﬁow reldlive &9 @ieqtibg ceptiy i sobut yl, phenyl, carbon-1inked
pyridinyl or carbon-|inked furyl, said phenyl, pyrldinyl or furyl each
optionally substituyt ith one or two substituents i ndependently sel ected
from hal o, cyanoj néthyl ,*trifl uoronethyl, nethoxy and trifl uoronethoxy.

4. The confstyrith g to any one of clains Ito 3, or a

phar maceuti ca acg ble salt thereof, wherein the conpound is other

t han: 5. A clanmpotthd of fornmula (la) which is:

Ci S-4-14- (6-Fl uor o-4- et hyl- 3-pyridi nyl) -5-(2-net hyl -4-pyridinyl)-2-pyrim
di nyl]-2,6- dinethyl norpholine, or a pharmaceutically acceptable salt

thereof . 7?1 wv\c/)\gssza%%%v/:tRS?ﬁf t% ‘ﬁl’e'éﬁﬁé’t%%’o ggtl%(%y of nicotinic a7 receptor positive

modulators include, but are not limited to: cognition assays in both naive and
pharmacologically-impaired animals including delayed matching and non-matching to
position, passive avoidance, novel object recognition, Morris water maze (or variants
thereof), radial arm maze, five choice serial reaction time task, and cued / contextual fear
conditioning; sensory gating assays in both naive and pharmacologically-impaired
animals including pre-pulse inhibition of the startle reflex and auditory gating; and assays
of drug- (e.g. amphetamine, morphine, phencyclidine) induced locomotor activity.
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6. A conpound of forrmula (I) or a salt thereof: El Z2 A (lI) for use in
treating di seases and conditions nedi ated by nodul ati on of the a7
nicotinic acetyl choline receptor (nAChR), wherein: X, Y and Z are each
mdependen?} F’S ed fromCHand N, A is isobutyl ?{:T 18‘1 6- menber ed
aryl or eroaryl” Sel ected froma carbon-1inked pheny {

pyrimdinyl, fury!, pyrrolyl, thienyl or isoxazolyl, each opti onal I y
subst it ut €eLAMBh one or two substituents i ndependent |y sel ected from hal o,
cyano, nethyl, trifluoromethyl, methoxy and trifluoronethoxy, and A2 is a
5 or 6-nmenpbered het eroartyl selected froma carbon-Iinked ridinyl

pyrim di nyl-, fMﬂmpogw?dh@tormwm(léhyra@harm@s@éiﬁailvypcep@@@waﬁmereﬂﬁa| ly
substituted with one or two substituents independently selected from hal o,
cyano, methyl, trifluoronethyl, ml-@ﬁhoxy and trifluoronmethoxy; Qis
selected froma bond, -CH -CH2§42- 0-, -S and -N(Ra)-, wherein Ra is
)X\co R and R2 are each indiw 4Ty l egted from hydrogen and net hyl,
with the proviso that when Qis -0-, th n 181 ﬁ:ﬂd R2 are both nmethyl. or a
pharmaceutical ly acceptable salt ther conpound according to
claim6 wherein Yis CH 8. A conmpound a Ndlng to claim6 or 7 wherein
t he di seases and condi tions nedi at ed bp/ nodul ati on of the a7 nicotinic
acetyl choI ne, _receptor (nAChR) are p deh, a psychotic disorder, cognitive
i mpai r ment Yo7l zhei mer' s di sease 9. The conpound according to any one of

claims 6 to 8, oW add Zhaé sashenddoerddnyy S86ckt fadeh eHEALN; t hereof , wherein A2
is pyridinyl ORU onal tlegerUbStl tuted wi.ith _one nethyl

is selec om a isobutyl and a 5 or 6-membered atyl org rge?ergaryl wherein
said 5 or 6-membered aryl or heteroaryi is selected from a carbon-linked phenyl,
pyridinyl, pyrimidiny!, furyl, pyrrolyl, thienyl or isoxazolyl, each optionally
substituted with one or two substituents independently selected from halo, cyano,
methyl, trifluoromethyl, methoxy and trifluoromethoxy; and

» one of R? and R*is hydrogen and the other is methyl.
2. A compound according to claim 1 wherein Y is CH.

3. The compound according to claim 1 or claim 2, or a pharmaceutically acceptable
salt thereof, wherein A'is selected from isobutyl, phenyl, carbon-linked pyridinyl or
carbon-linked furyl, said phenyl, pyridinyl or furyl each optionally substituted with one or
two substituents independently selected from halo, cyano, methyl, trifluoromethyl,
methoxy and trifluoromethoxy.

4, The compound according to any one of claims 1 to 3, or a pharmaceutically
acceptable salt thereof, wherein the compound is other than:

1

T

5. A compound of formula {la) which is:
cis-4-[4-(6-Fluoro-4-methyl-3-pyridinyl)-5-(2-methyl-4-pyridinyl)-2-pyrimidinyl]-2,6-
dimethylmorpholine, or a pharmaceutically acceptable salt thereof.
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10. The conpound according to any one of clainms 6 tog, or a

phar maceutically acceptable salt thereof, wherein either: Qis selected
froma bond, -CH2CH2- and -S-, and 1:11 and R2 are both H; Qis -CHZ- 111
i s sel ect edwlyr@itvggkoapnd nethyl and R2 is H or Qis - 0-p 11 and. are
both nethyl. 11. The conpound according to any one of % go3y 10 or a
phar maceutical |y acceptable salt thereof, wherein the corrpound i s other

t han: 12. A compound which is:

4- (2- Met hyl6: 3- f wasmpbdlindoff@&miuRt ()t a baPinBfohdi ny1) - 5- (4- pyridinyl) pyrim din
e ;

4- (2- Met hyl - 3-furanyl) - 2- ( 3- net hyl -1j}%peri dinyl)-5-(3-pyridinyl)pyrimdin
e;

4- (2- Met hy1-3-furanyl)-2-(3- net hyli/hper){di nyl) - 5- (2- met hyl - 4- pyri di nyl)
pyri m di ne; I

4- (2- Met hyl - 3-f urany0- 5- ( 2- net hyl - 4- pyrlﬁ?@ 2- (1-pi peridinyl)pyrimdine;
cis-2,6-Dinethyl-4-[4-(2-nethyl-3-furanyl ) 5"(2 met hyl - 4- pyri di nyl) - 2-
pyri m di nyl ] mor phol i ne;

trans-2, 6- D net hyl-4-[4-(2-nmethyl-3-fuganyl)-5-(2-nethyl-4-pyridinyl)-2-

EZLI En Zd:\/g%/hc}mgé%?re gﬁrbf?l?'sqfsﬁia%? PRt s ynestiatt by maaustion l thm ¢é misolitie azepi n

acetyl choline receptor (nAChR), wherein;

4 (2-Methyl -3 fk'r\agﬁfdli a% éa%h iﬁ%&i‘éﬁde%y seec{edq rrT]1yCill-)I and 2 pyridinyl)pyrimdin

CI s- 2, 6- Di met*hyA iglispiutyl 2¢ abton §inmendyeydt Byl (02 hetetoay) se41eclwfrdalr| a¥adrbor2- Pyrimdin
yIIm)rphollne, linked ph

Ci's-2, 6- Di net hyl- 441" ] pg'r?ldm%{hfu% PETONS, BEY 0T Isxezolyl @3y 1) - 2- pyr az
i nyl i nor phol i neoptlonally substituted with one or two substituents independently selected from

6-(cCi's-2, 6- di maidiy] byatoMmERMIOtifmimdnEhBNbayAradrilEloMeinory, i A0 L s & 41-bi p

yridi ne;
6- (ci s-2, 6- di met RFTPACABPSHEN Agjagtedlror piepibop-likedmidipd, p8didingnuy).- 3, 4Lbi p

yrl di ne; pyrrolyl, thienyi or lsoxazoly! each optlonally substltuted with one or tw
ci s-2, 6-Di net hy pyrl di nyl ) phenyl ]

mor ph oI i ne: ubéimgents mdepende}ﬂly selecteda P a/m ?’lalo cyano metr}g(l trifluoromethyl,
Ci s- 2, 6- Di et hynstiexydnd Zifloedmetnokeny 1) - 5- (2- met hyl - 4- pyri di nyl) - 2- pyri m di
nyI]nDrphollge

ci s-2, 6-di net hy 'Séfel(eﬁtefjgoﬁ]e%%o)pf Qfl%r’a%ff')Hz’S ?3 Sr’r@f‘%y’l"”’ﬂﬁ%@%” ﬁy@) 2-

pyri rridi nyl]m)r ol i ne;
ci s-2, 6- D nmet hyX- %/ (2-methyl -4-pyridinyl)-4-[2-(trifluoromethyl)-3-pyrid
inyI] 2- pyrimdin nor phol i ne;

cis-4-[4-(6- FI ro- > et hyl nyff-5-(2-methyl -4-pyridinyff-2-pyrim
dinyl]-2, 6- d| ?I,Teqepq%pm%ud}/xally selected from hydrogen and methyl, with the

0'3 2. I1|2 (2, 6- Eirombhbalwﬂaem:u@hol (R 2nb #° BRIddH mdmpyr 1 di nyff -4-pyri
midin zonit.ril
cis- 2y[2 & a@hér%%Fﬁf% a%%?‘%‘ﬂ%ls?'h'{ii"f°f5 (2- nethyl-4-pyridiny0-4-pyri m

idinyff -6- (trifl u oromethyCbenzon itrile, or a pharmaceutically

accept abl & sal {3 4 ,j ned in any one of clains 1
to 5, or a pharnmac Etﬁﬂ%c?ﬁmgﬁ%glgﬁﬂgwﬁgrggﬁ@t ereof, for use as a

medi canent. 14. A conpound as defl ned in any one of clains 1 to 12 or a

phar maceutgl cal Moﬁﬁ@ﬁf&aﬁ:’%r@mé% 5Ia|H¥?5reﬂLher&9'iheL{fseea§&Aénla c?‘rtiol%:[sgeg;[ sg];tse

ain, ps c di sorder nitive inpair

5)5 Use oﬂ@%ﬁ*ﬁdﬂ?ﬂ}‘ lagign HQF?H B'CPW'%W?EW@“@)? feGﬂaerBAQhH)caré_Qaumra a

phar maceutpsgshbliy/digs éerpéadpities Bripairmbfter AheimePs Hib&sganuf acture of a

medi canent for the treat ment of pain, a psychotic disorder, cognitive

i npai rnment or Al zheinmer's di sease 16 The conpound or a phar maceutical ly
accept abl 8. sal The trenpeonfid acooatind tngmy one:daf&idmeiétdls of Qﬁh#ﬁ@céﬂﬁlﬁ&@d' ng to

Coapound SEBEILAB AR 5 Lol debuletab b s R P S paioig 1 o ciai m

14 or thed[Re- accordl ng to claim 15 wherein the pain is neuropathic pain.
18. A nethod of treating pain, a psyc%)tl c disorder, cognitive inpairnent
or Alzheimer's disease in a human co i sing adm nistering an effective
amount of a compound of claim1 or cI aim®6, or a pharmaceutically
acceptabl e salt thereof.



19. A nethod of treating schizophrenia in a human conprising adm nistering
an effective anount of a conpound of claiml1l or claim6, or a
pharmaceutically acceptable salt thereof. 20. A nethod of treating

neur opat hi I1ad<Bsn@ human conpri sing adm nistering a ctlve anmount
of a corrpoﬁ‘él(gidc%?mg?“azi m1l or claim®6, or a pharmaceuti CE'F&@@&@%?O&M e salt
thereof. WO 2012/ 055942PCT/ EP20111068807 21. A pharmaceuti cal conposition
conpri si ng: a) a conpound as defined in any one of clains 1 to 5 or

a phar macet.i cafeycorpoit #RbRIGa tind M & haim@d@ 9, or a B?rﬁﬁé%e%gﬁagfr or e

phar maceuti cal | g acc«?lpt abl e carriers or exci PI ent s. maceut i cal
conposi t i of°EPaRlespsHEOn MiipreHsithe Mk iselpeiad rem adanédaHiGrenand -Bhandpeut i ¢
agent . R' and R? are both H; Q is -CH,-, R" is selected from H and methy! and R%is H; or Q is -

O- and R and R? are both methyl.

11. The compound according to any one of claims 6to 10 ora pharmaceutically
acceptable salt thereof, wherein the compound is other than:

12. A compound which is:
4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyl)-5-(4-pyridinyl)pyrimidine ;
4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyl)-5-(3-pyridinyl)pyrimidine;
4-(2-Methyl-3-furanyl)-2-(3-methyi-1 -piperidinyl)-5-(2-methyl-4-pyridinyl)pyrimidine;
4-(2-Methyl-3-furanyl)-5-(2-methyl-4-pyridinyl)-2-(1-piperidinyl)pyrimidine;
cis-2,6-Dimethyl-4-[4-(2-methy!-3-furanyl)-5-(2-methyl-4-pyridiny!)-2-
pyrimidinyllmorpholine;
trans-2,6-Dimethyl-4-[4-(2-methyl-3-furanyl)-5-(2-methyl-4-pyridinyl)-2-
pyrimidinyl]morpholine;
1-[4-(2-Methyl-3-furanyl)-5-(2-pyridinyl)-2-pyrimidinylJhexahydro-1 H-azepine;
4-(2-Methyl-3-furanyl)-2-(3-methyl-1-piperidinyl)-5-(2-pyridinyl)pyrimidine;
cis-2,6-Dimethyl—4—[4—(2-methylpropyl)—S-(2-methyl-4-pyridiny!)-2—pyrimidinyl]morpholine;
cis—2,6~Dimethyl-4-[6—(2-methyI—S—furanyl)-5-(2—methyi—4—pyridiny|)-2—pyrazinyl]morpholine;
6—(cis—2,6-dimethyl-4-morphoIinyl)-2'—methyl—4—(2-methyl—3-furanyl)—3,4‘-bipyridine;
6-(cis—2,6-dimethyl-4-m0rpholinyl)-2’-methyl-2~(2-methyl-3—furanyl)-3,4'—bipyridine;
cis—2,6-Dimethyl—4-[3-(2—methyl-3—furanyl)—4-(2—methyI-4—pyridinyl)pheny!]morpholine;
cis-2,6—Dimethyl—4-[4—(2—methylphenyi)—5—(2-methyl-4-pyridinyl)-2—pyrimidinyl]morpholine;
cis-2,6-dimethyl-4-{4-(2-methyl-3-furanyl)-5-(3-methyl-4-pyridiny!)-2-
pyrimidinyljmorpholine;
cis—2,6-Dimethyl—4-{5-(2—methyl—4-pyridinyl)-4-[2—(trifluoromethyl)-B-pyridinyI]—2-
pyrimidinyl}morpholine;
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cis-4-[4-(6-FIuoro-4—methyl—3-pyridinyl)~5-(2—methyl-4-pyridinyi)-2-pyrimidinyl]-2,6-
dimethylmorpholine;
cis—2-[2-(2,6-Dimethy|-4-morpho|inyl)—5—(2—methyl-4-pyridiny|)-4-pyrimidiny|]-4-
fluorobenzonitrile;
cis—2—[2-(2,6-dimethyl-4-morph0Iinyl)~5~(2-methyl-4—pyridinyl)—4-pyrimidinyl]—G-
(trifluoromethyl)benzonitrile,

or a pharmaceutically acceptable salt thereof.

13. A compound as defined in any one of claims 1 to 5, or a pharmaceutically
acceptable salt thereof, for use as a medicament.

14. A compound as defined in any one of claims 1 to 12 ora pharmaceutically
acceptable salt thereof, for use in the treatment of pain, a psychotic disorder, cognitive
impairment or Alzheimer’s disease.

15. Use of a compound as defined in any one of claims 1 to 12 or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for the treatment of pain, a
psychotic disorder, cognitive impairment or Aizheimer's disease.

16. The compound or a pharmaceutically acceptable salt thereof according to claim 14
or the use according to claim 14, wherein the psychotic disorder is schizophrenia.

17. The compound or a pharmaceutically acceptable salt thereof according to claim 14
or the use according to claim 15, wherein the pain is neuropathic pain.

18. A method of treating pain, a psychotic disorder, cognitive impairment or
Alzheimer's disease in a human comprising administering an effective amount of a
compound of claim 1 or claim 6, or a pharmaceutically acceptable salt thereof.

19. A method of treating schizophrenia in a human comprising administering an
effective amount of a compound of claim 1 or claim 6, or a pharmaceutically acceptable

salt thereof.

20. A method of treating neuropathic pain in a human comprising administering an
effective amount of a compound of claim 1 or claim 6, or a pharmaceutically acceptable
salt thereof.
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21. A pharmaceutical composition comprising:
a) a compound as defined in any one of claims 1 to 5 or a pharmaceutically

acceptable salt thereof; and
b) one or more pharmaceutically acceptable carriers or excipients.

22.  The pharmaceutical composition of claim 21, further comprising:
¢) an additional therapeutic agent.
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