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| NDENYL DERI VATI VES AND USE THEREOF FOR THE TREATMENT
OF NEUROLOG CAL DI SORDERS The present invention
w0 edoaned9s o novel indenyl derivatives having PCT/EP2005/013070

phar macol ogi cal activity, processes for their

preparation, to conpositions containing themand to
INPBNYL DERIVAAIVESe ANP ABENEHRREOF HOBUFHR GHEXRENAMF NEUROLOGICAL
DIsgRIFRAt ri ¢ di sorders. WO2004/080968 (EIi Lilly and
Conpany) descri bes a series of 6-substituted

ni coti nam de deriyvatives und
The Plised avaden tiaes intaiebintery SEMRRPE R e R Spial
activisf Lprocesseh for theiranragaratiast, toermpasjtionpeontainggben|agddo their use

irl thE @¢atrhéHt ot bélroldgizsll paigsyenisteac dissrdefs.conpounds
d| sclosed to be useful for inhibiting | APPassoci at ed

| oid WOP004/ Q52370 . (.7TM, Pha
vEBKh B8 LT s Eo B R e R Ao RP oL SIS b
nigetfarhide detivatives. eEheneampasindsl pesostated $0 beepPigigi regeptor antagomsts
aROaRd EXimeee BE Q8EBFA thegeatment cEﬂb‘bKegwi; VD0 7aBE80 (Iskcinhovation
Ltjdr@lscg)f%&s a‘se % & 6f%§@8}%uﬁ%9&1‘ 3 t5 B8 %Q% fal f3F ln'hrbmnla' 1APBY

ona 0
ams@ye@@% M20p4lB237a (75M Bhaea,Ney O55ioset @ sges of
quiniioriE ¢dnmEpuntie thait adi stated to bé bsefuldg e treatmpet gfidisoedess including

oBBIR weoz/ﬁé’éaale&&a&?roﬁ EHGFrhRRStCHIE NGX Y EOPIEsaéeMes of
GBS oL 0R G AL BAGIRM Sh 8f odABote il JeadiSERBHRRe
CHAZG 3% 02RoeS YERF Y SOTROUBHPOHA AL DS 11 B o
fiarribgeRAG HeAPatelcEmeaibrdie. HR1J8B74M dedcobes phenoxymrspyddmine
cERBbIMRhET 78 Bgbhéts bF ﬂ\‘érfﬁHﬁ'&rre&é'tﬁortdrﬁaéréfﬁfé'tedlﬁ b of use as

aaﬁqﬁgﬁéﬁsgﬁts @52&@0’34@5 b@?/d@éé@bg lW@gs/@zﬂs%eWcﬁ‘m/em 14 and

EG0gARSTHEsshee uédéemél@afha§er'wﬁ59h9me§16re%%'nﬁhblt%r§éor the

tr‘é‘etﬂrﬁeﬁﬁ of snombém‘@iseesas iadudidg ddahielmes’ sadissase edenadntia, migraine
Prg\rfse@ dggﬁsé’oew 8@5 u§ B&Jn oUHes. wo@émome(@famﬁage

d
NSFSGRRES BIKS er[éa@ £ W?ﬂ"gzﬁf Spef)it FERRIES A their use n
ttmeemmgnt?of élSOfIdﬁfSerUr%"cT"féﬁé@ (RapePRasmapeytical ?orporatnon)
UBABa 7 535(Vailliaer H.eoref, Iy, )eandl WO she4paa@nRiotkr dnitematibricy) [ @veeseas)

Ir‘?r,I f@e{]sént?@g s&#ﬁsocﬁtb Eike @éﬁ?%rlﬁd?n& gf;ﬁ?rﬁ)a%leﬁwg %zrir%;.@é ﬁg’&i)f?\:ﬁ\}ﬁ%rs and the
SR (eee FOBRATES 4T e iairaon ShSes el Toy A PREsROB At
u[ceraRen®clisdstiers. 56693431|4@ and US00PBIR &E-BePquilb 8fSons, Inc.)

d@@cﬂb@@é&ﬁneﬁ F carigoumds fornee e lhgpbchorssteremBaijentsand it |
"{f r{ sagents. The histam ne H3 receptor is
thy

predom a expressed in the mammal i an centr al
nervous system (CNS), with mnimal expression in
TpeigtdreinalH3 resepiersis Qr@ﬂ@ptmemtiy sypressed in the mammalian central

nervous system (CNS), with minimal expression in peripheral tissues except on some
sympathetic nerves (Leurs et al., (1998), Trends Pharmacol. Sci. 19, 177-183).
Activation of H3 receptors by selective agonists or histamine results in the inhibition of
neurotransmitter release from a variety of different nerve populations, including
histaminergic and cholinergic neurons (Schlicker et al., (1994), Fundam. Clin.
Pharmacol. 8, 128-137). Additionally, in vitro and in vivo studies have shown that H3
antagonists can facilitate neurotransmitter release in brain areas such as the cerebral
cortex and hippocampus, relevant to cognition (Onodera et al., (1998), In: The Histamine
H3 receptor, ed Leurs and Timmerman, pp255-267, Elsevier Science B.V.). Moreover,
a number of reports in the literature have demonstrated the cognitive enhancing
properties of H3 antagonists (e.g. thioperamide, clobenpropit, ciproxifan and GT-2331) in
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synpat hetic nerves (Leurs et al., (1998), Trends
Pharmacol . Sci. 19, 177-183). Activation of H3
WO e@epsdrxs by sel ective agonists or histam ne PEFEP1085/013070
in the inhibition of neurotransmtter release froma
variety of different nerve popul ations, including
hi st am nergi ¢ and cholinergi c neurons (Schlicker et
rcaient mod818 Hcludingntlafive Chaice tabkaibiest ccogditior], 2&va@)plus maze,
§|f| rp&e}lolv&’taémaﬁﬁ ISefsglr\]/@:}%llﬁlﬁ?c%é (GlovhHb &3, N@98), BeRM Brain
Re§1 4?3%%}? Qllhgsgﬁgfg sugg%% tréast n Y]eq H%%Ht%é%?s@ g?\(%/&e Fwerae
apoppte @aﬂp@%ther@n@ohﬁﬂnes sode gaiuselyhfor thederatraeritof gpgnitive
irh389%nts inMmeuldieyiddl siseasesesucB as ddzhptroer's disbase ang related
g)g éﬂ%?atnv@% n‘gde%ﬁ El sevier Science B.V.).

a nu reports in the literature have
dem)nstrat ed the cognitive enhancing properties of H3
Thepesent igventioe pervidedsi bpeiirahaspect. a comenawraefifermula (1) or a

pBamasuficany abskpableSaltltheredf-odent nodel s i ncl udi ng the
five choice task, obj ect recognition, CGE) ted pl us

nmaze, acquisition of L 1oy aqd pa ve avoi dance

(G ovanni et al., F;999) - ak N 104,

147-155). These data sugge rat/nove antagonlsts
and/ or inverse agoni st &klch as the current series

coul d be useful for the treatneg; of cognitive

i mpai rments in neurol ogi cal di seases such as

WREHE| ner' s di sease and rel ated neurodegenerative

Rd irmeMs—CMkmrﬁs@mcyblnalkyit Poaryp rX$hietbescyclyh -X-heteraaryl, -X-Cs.

s @ aé;é?ﬁ yl-Yac§ BOCWFPHTR I, ?fC DEVBIdafky V)a -r)@C 8 cycIoaIkyI Y-rheteroaryl -X-
|
‘g‘%ﬁ'@'i'g"{ geroX@y(f ‘)3( ril% 2.5 ‘la ﬁ e1r)g I V\Q%rﬁ '
heterearyl| -X-aryl- )ﬁ@legqr@cgyykyl e efe;@qwt\@p@apxgloalkyj( etqgoaryl Y-aryl, -
XCi)elémal‘ykthe‘lérﬁ‘a@F X-hgteramyIky-heterayd; 8C-heterocyclyl-Y-C,. cycloalkyl,
ﬁlﬁﬁle‘?@éggm Y\érﬁr X hetergcﬁﬁ/‘l & - KAEloaAA, k)(lhe?é‘rb@)kﬁyf ?ﬁfe‘lérocyclyl
bon8 fg P( het'er ocycl ylI', -X-aryl- Y-
Xcrﬁefeégmﬁfl k-(aa ¥: 5 CY, - X-ar yI Yhet er oar yI
Y. Rpeesgits v_bead e€ acdlienlyFO, CRNHe COGaalkenyt. @, §0gor NHCOC alkyl;
@yé;irégérksyhalogéﬁr It alkgiaCyl alXexy gyano; amino or;

n?(ssla I

Eésghfrg?ar%/' TeﬁehﬁérﬁbQ@@ycl yl, -X-heterocyclyl-Y-C 3-8
aGRIESR G MG ETLT LGl y1 - - ar 1

R’ Jephesentsotydcogen, fludrisedr darsyalkyl;
pré‘pr’@%rﬂéeﬁ}fﬂégérfr\énh@tcez ocyclyl; X represents a bond or

v@&%n gé ?él(gl & cﬂ@a%[ﬁg%gtﬁet@rog Qnd @te c@% roufsSf REY be
oA sohsUUUE B RO SPRUNEeNE & Ly, d) Ahicp iy be the same
ondiffatent rand whichare selected diom ihteegg@m ganeisting eichakogen, hydroxy,

cy &Y, ARRNES, RdloCIY #REald@Malkokp Gl alkyl, Ci.6 alkoxy, arylC, alkoxy, Ci.
¢ alkylthio, C1¢ alkoxyC,.s alkyl, Cs.; cycloalkylC, alkoxy, C. alkanoyl, Ci.¢
alkoxycarbonyl, C,.s alkylsulfonyl, Cy alkylsulfinyl, C, alkylsulfonyloxy, Cq
alkylsulfonylC,¢ alkyl, sulfonyl, arylsulfonyl, arylsulfonyloxy, arylsulfonylC,_ alkyl,
aryloxy, C1.s alkylsulfonamido, C1. alkylamino, C,.c alkylamido, -R*, -CO,R*, -COR*, C15
alkylsulfonamidoC, ¢ alkyl, C1.s alkylamidoC, alkyl, arylsulfonamido, arylcarboxamido,
arylsulfonamidoC, ¢ alkyl, arylcarboxamidoC, alkyl, aroyl, aroylC,5 alkyl, arylCi.s
alkanoyl, or a group -NR®°R®, —=C. alkyl-NR°R®, —C; 5 cycloalkyl-NR°R?, -CONR°R®, -
NR’COR?, -NR®*SO,R?, -OCONR’R®, -NR*CO,R®, -NR*CONR®R® or -SO,NR°R®
(wherein R*, R® and R® independently represent hydrogen, C, alkyl, -Cs.5 cycloalkyl, -C;.
s alkyl-Cs.5 cycloalkyl, aryl, heterocyclyl or heteroaryl or -NR°R® may represent a nitrogen
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R3 represents hydrogen, fluorine or -Cl1-3 alkyl; p
represents an integer fromO to 2; wherein said al kyl,

w@eywboediky| , aryl, heteroaryl and heterocycl yl PQr/BP3e85/013070

of R1 may be optionally substituted by one or nore
substituents (e.g. 1, 2 or 3) which may be the sanme or
different, and which are selected fromthe group
comamir@thengoofclyhgtamgewherhymcham(& Ryamd iR° gnoupsanay:=de optlonally
sOdtSeda By @hé‘)ﬁl mofAd pshtubntd é&@xy 12 &]3) thﬂihkméy b&Hebsame or

cfefetyncinicra it s grofh inSiephd bharedsrt oy, .o
aﬂswk&naglkoxmfy@%amc&% AHAC 1 iwa PEavidadgiptrdigre R' represents
—Cl; Blkgll RY Isiolt Bubwituted By Bydablgy myhkoxypbmoylyl dE1EO,R;

I'C 1-6 al kyl, sulfonyl, arylsulfonyl,
og%éﬂétéﬂ oxy, arylsulfonylC 1-6 al kyl, aryI oxy,

Cl-6 al kyI suI fonam do, Cl-6 al kyl am no, Cl1-

Impreyasnecti the alled, cycloakia aryl, befsoangtang fbﬂte{ycwl peowasotiBbmay be

optiéhafly KWstitlfféd by ahkyi moictbstituéntelky! 1, 2 or 3) which may be the same

I

oﬁpﬁleﬁe‘%'t B@\mlcj’#baregébé gﬁ% fﬁglgg&rp (%%ﬂ?é'g@%g g:/o%m@s .

cgandy i roar§r OBV Tk a e - YNRR",

Cab RWIOGN%NGQSRS Q@Wsl')’ycNBgﬂ?QBF NR S@eﬁ? Q@NB?(SG -NRSCO R, -

N%@WRG oN@ﬁWG =AM BONHRNRISOIRRE 7, —Cis
|s§ ‘MF@r %g; R rkélFf"@ 308- d%ag&l’-i@pe@ QADCO R?, -SOR"™,

i-G
A g{a'ewro % O BareR, Kool R nscapieyily jaoregont hyarogen, -Cra
alkgl, eCoanygloalky!, -O\leaB@BCgmgycfoaﬂwbgmhtheaerocyclyl or heteroaryl, wherein
mlréﬁremmteaﬂlkm SrarepéRHyRI ﬁébr&éﬁ’t@PQ WAIRY €07 ¢ S |dc3 8

gcdk‘)alléﬁ O?Q& éﬁﬁ]e%;ﬁ’ pr"e r??e}éngs arglpénf%ﬂ%rélx Fguréﬁ%éseﬂ e% élkyl and
ﬁ[@'%aNB Ryrmay ferpéé?s@ﬁf a n&fﬁaerwraﬁm@e@egeéw&{ybamﬁpoaﬁdm@r ein

sgudd?]‘pRE oms RS giougs ofayhml aptjemglly syptstiuted bZbné oatroye subGlitudnts
EkP)Q)’or HWAER: mA b he sabhedr oh@réa@ én&wmbﬂfwa sl B8 the

L owh 8 Qg 5%17\’ % c§x§/ 145 K n8 nrgtn rhanC1_
eakya%ergéfeééhatwé@ﬁ%%nﬁegés )ﬁk‘g@ %gg%ﬁq@ﬁﬂtuteg%’%ydroxw or

-CQ¢r‘0al kyl, aryl, heteroaryl and heterocyclyl gr oups
of R1 may be optionally substituted by one or nore

b h
R AIPRCSR et R Cua ot Ry T BT eRBelshanBil
hetereardt 1)Q1QSNYCWQIWb\éTCa~Sﬁy@@%W Xcyzryclopikyl GantoX-Cas
csalbdlionmy-heterddryl, ~XQR2B4y clo &Ik -heteroay gyl o UparyNR (B R@yclealkyl, -X-
;%:%3 r91| Llea Wt’@f@oa qu-a?yl O aBEN)! - NhetdiBa Tﬁz@\ale cycloalkyl, -

WEATL 1o LM E S Mbee o it ek ARt

hgnevocyclylei!-‘essycr@alkmemmterocyclmy esylaf ptegOydRFY -heteroaryl or -X-

he @ERIFElI-Y-BB®rocyolylC 1-6 al kyl -R 9, -CO-C 1-6 al kyl R 9,
- Cl-6 alkyl-COR'9, -SOR 10 , - C1-6 aIkyI OR 10,

-S-R
10 erein R4, R5 and R6 nden re
179 BRSPS Y B EPresgalsg TGk pX-hetShanry Ahgigrocyetyl or
Xhegerognyl-¥lsle\tycloalkyll whereinet tapyesepts @realkeltmdo\érguresents a bond,
the eftéroBryl group is other than a quinolinyl group.

In yet another aspect in which R’ represents -X-heteroaryl, -X-heteroaryl-Y-aryl, -X-
heteroaryl-Y-heteroaryl, -X-heteroaryl-Y-heterocyclyl or X-heteroaryl-Y-C3¢ cycloalkyl,
wherein X represents a bond and Y represents CONH or SO,, the heteroaryl group is
other than a furanyl group.
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R7 represents -Cl1 6 al kyl or aryl, wherein R8

represents -Cl-6 al kyl, -Cl1-6 al kyl-C 3-8 cycl oal kyl
w@e00anyl193 wherein RO represents aryl and wher ePCI/RE®05/013070

represents -Cl-6 al kyl, and wherein -NR 5R6 may

represent a nitrogen containing heterocyclyl group,

and wherein said R4, R5 and R6 groups may be
Iropfurtbeehdpecsinbetich Rt r@drdsy‘ntsnx heterocycly|-¥ targltar Xaleeterscyclyl-Y-

hét‘é \m%vhﬁ?ermheq)et%b k?sea b%rlélﬁﬂeplﬁénﬂh)ﬂ bP& |Mydro-2H-
py{ é ghgr%9d$8%9r0a15§t%? 362?” aﬁ&g)%é&( u%i%ﬁ u’?‘eaJ 8%1@ group

am no, =0 or 1laloCl- 6 al kyl) provided that V\here R1
IIf §ivtiegeRbsect-in Which RilrépresenRl-X-setamang obsXihetereatylby-aryl wherein

x*}éﬂ%g (s ('9@%}?’%54’ repfés&OLHehd %? B Cikyl Rherr%EHrSa?r?FHr%up is other

-X-aryl, -X-h eterocyc yl
thaRr?etteg? ¥| pfoup: X C3-8 cycl oal kyl - Y-C 3-8 cycl oal kyl ,
- X-C3-8 cycl oal kyl -Y-aryl, -X-C3-8
IrCored Ssplelsti rWﬁdﬁﬁQ‘&l‘epwsb‘hts X>C§;3cy8loalkyl or -X-aryl whclarern X represents
c ar
CEYG f}t_mé% drd ﬁetn%; graéﬁtuv{g by CH gllr(%ms}b%nﬁ 6RO totazolyi
groxpar yl - Y- het er ocycl yI -X-heteroaryl -Y-C 3-8
cycl oal kyl, - X-heteroaryl-Y-aryl,
Irr %fd?ﬂ»ﬁbﬁé ch'n%chﬁR'erfe@ﬂafs)éhts -X-aryl or -X-heterocyclyl, the X-aryl group is

oth>e<r Fh l%‘gﬂgyﬁ Béhg(th ﬁ%@(e?&c&fﬂw&r@p ?éhﬁﬁ&rtﬂ&t’ RlphtraliidoatiyP

terocy
- X— het er ocycl yl -Y-heteroaryl or -Xheterocyclyl-
Inverressspeot; R rgfresents: a further aspect in which Rl

repr egasfefoaryl(8! &5 arn opnaﬁah t@crstxanéd byra fEORRERY @9/ L
LB by S b STl

[ esent S..a bond, th

het erGRBipPr agY'oYubetP@%'f'Hé? 9t %W"B(' BHFQ\'SWD'H)‘?P“%XI Equt'H“ed by
ageko groapher aspect in which Rl represents

- X- heteroaryl, -X-heteroaryl-Y-aryl, - Xhet eroaryl -

Hg)t{e:ir;%i?%?r gﬁpéc%ﬁt re@ eﬁexgl -E— %?er%ﬁrgf:% er I) 0 ﬁ?ally
sgbs,y@ﬁgp e —~CONGD ﬁt'SCQﬁ‘lMe grogey, t he het er oar yI

group is other than a furanyl group.Iln a further
Tﬁé Rﬁﬁ\t CI NalRg é%.l'\JsBa h%?é?r'i §§§'§ﬁ<§1p df- M@&ﬁﬁyﬁroﬁ TefeR t8la linear or

§ % §%tur§1?eaytyg¥qc&r nlgro f%}lﬁllgpﬁfpﬁﬁ {oay cargon atonté IEXamples
Eg}” hylkyh 9rayes inciide-mat y'l e@!owromh@o&r@yb@wqtﬁ igphisyl, sec-butyl,
tdritutylam-poptyi, Bopetyl, sedpehtyt ot leskyGaad thg likgr oup | n
anot her aspect in which RL represents -X-heteroaryl or

- X- het | - wh C
T2 et Eucalkev B oRe DFeRreis 34 et BEbrapasaican group
coptainigicnest Ivare carRAN-gatben daulle ionds auhhaving fere xde yeatbon
afomsVEkaMpBE of Epy SIREW §rouYs MBatude @EngR bFopenydl but&marpdntenyl or

%@ resents Cl-6al kyl, the X group is not
Fél"{auttﬁgdﬁﬁ'y a Cl-6 al koxycarbonyl, -CO2R4 or

tetrazol yl group.
The term ‘C,., alkoxy’ as used herein refers to an —O-C,, alkyl group wherein C,., alkyl is

as defined herein. Examples of C,. alkoxy groups include methoxy, ethoxy, propoxy,
butoxy, pentoxy or hexoxy and the like.

The term ‘C,., cycloalkyl’ as used herein refers to a saturated monocyclic hydrocarbon

ring of x to y carbon atoms. Examples of C3_s cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl and the like.
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In a further aspect in which RL represents -X-aryl or
-X-heterocyclyl, the X-aryl group is other than benzyl

wa@eaebia93X- het erocyclyl group is other than  PCT/EP2005/013070

N- pht hal i mi doal kyl. I n one aspect, Rl represents:
-X-heteroaryl (e.g. -pyridinyl) optionally substituted
by a-CONR 6R7 (e.g. - CONHMe) group or a hal ogen atom

ThéE teim ‘RildgerP s uedvéreirrafeyd to¥ fetriae axhyaring| broenime or iodine atom.
pyri di nyl -pyrrolidinyl) optlonally substituted by an
_0X0 group, In.a nore partic .
TRader S BGmAlof cageed Barareliyt Jo %E?? ¢ Sl arouR S e e haen
whgrein atGENROBRNYdregen atoTURFpMgcegrvdinhaloges. Exampleeet RaloC.. alkyl

gRIukY Includie fluBRIBtHYE trefiudrarsethyl OF OliDoEtHY! A&t thedike.t he
group refers to a Ilnear or branched sat urated

hydrocar bon group cont I ni.n carbon atons. .

B S B ry THOY 3 NP SIS0 IRCT G P it SR GloUB e defined
whelplroqnydaast iose pydrpgén anonblatrgﬂlacadswmﬁMQens Exampley bf haloC.6
arks;gi %@Ubé’incluﬁe Bﬁlﬁbbﬂmethcﬁ%(@@ frtfmbromwsm@ranwth@rkeh exy!

an

ke. The term y al kenyl as used herein
refers to a linear or branched hydrocarbon group ,
Thotarai Avhgs yaed B?reWP@r%@r%Gﬁu&ﬁ G¥Flig st &%%MQCQW ring
whaneimat |éash ion# ring isyaromatio rExatmples . of EBxengrioags iviclud2 pBenyl, naphthyl

oPlelr@MtrokpPtRTeryNShd @8 iRé.neny! ,  propenyl, butenyl,
pent enyl or nexenyl and the 1ike. The term ' Cx- y

al koxy' as used herein refers to an -O-C x-y al kly
The trip afyloxi| as used\peggin(afersdo as ‘@e?W'rQéﬂUm\é’P%reW aryl'is as defined
hévermkample ofdudh grblqoxiviclgde pipsnoixpahd the liket hoxy,

ethoxy, pr opoxy, butoxy, pentoxy or hexoxy and the

sed h f

The i AR EroaP e SOy BT VR 8 BB G gl ora
fusgd @oﬂ) rge@ﬁgredmﬁlﬂq Femgfic (ing, mmgjtmggqmyﬂlc @rr gc ring contalns 1
td M bbtettatays bapcto@ from axygérgmittogen aag cLiippemtBsamples of such
rrbemSWﬁé?@matfﬂﬁ%Qh‘féﬂfd)é'tm@ﬁyl SURA, @L%&a/r{ | wﬁogh@nazbm tethRolyl,
i i o s

piaRgHY!, PyrenidWeryrideriayinpyrazieylspyrigylatrieiny, tatieginignsuhe lke
Ed@rhfl@@ of &mhgf'gsehdmeﬁaha rings |h€|ﬁ6é q ;;ar%;é ngabléﬂf,él@jmnamlmyl,
qliRBXAR | rgj;ﬁ?&ﬁ | EBB St irRiofd, Kdindoty!
b S A e
isabenzofurany, hengdthiesye benzoinidazolyl obenzoxazplyh Bepzgisgeaaly!,
b@ﬁzdﬂﬂéﬁily] sizbisediazber, Bbmzoxbdib£siA] benrethintiizogeanditherike. In
ohe°‘ a5 b 3EERr Pgﬁ Itmé('} Jf?:?bﬂ)g@f@rst Ie?rﬁ)epefdrfl g@hc rallngf?é(ﬁ

ude 0 fluor

ps inc romet hoxy or tri oxy an

the like. The term'aryl' as used herein refers to a
T8 termZheternsygiyll iefers to & hefymbinbeteddnesmeydisningiang fused 8-12
membered bicyclic ring which may be saturated or partially unsaturated and which
monocyclic or bicyclic ring contains 1 to 4 heteroatoms selected from oxygen, nitrogen or
sulphur. Examples of such monocyclic rings include pyrrolidinyl, azetidinyl, pyrazolidinyl,
oxazolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,
hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, dioxolanyl, dioxanyl, oxathiolanyl,
oxathianyl, dithianyl, dihydrofuranyl, tetrahydrofuranyl, dihydropyranyl, tetrahydropyranyl,
tetrahydropyridinyl, tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
diazepanyl, azepanyl and the like. Examples of such bicyclic rings include indolinyl,
isoindolinyl, benzopyranyl, quinuclidinyl, 2,3,4,5-tetrahydro-1H-3-benzazepine,
tetrahydroisoquinolinyl and the like.
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wherein at |least one ring is aromatic. Exanpl es of
such groups include phenyl, naphthyl or

wo etocabmds onapht hal enyl and the |ike. The ter nPCT/EP2005/013070
"aryloxy' as used herein refers to an -O-aryl group
wherein aryl is as defined herein. Exanples of such
groups i ncl ude phenoxy and the Iike. The term

In cS‘rfét@ﬁWMbnt Rérepfsz@nfierein refers to a 5-6 menbered

ar ongy oot (s PRl °h°¥mﬁo%g§fe?cscg1°b?§§5|ef§dr g

cont af-AY/! ¥'1 eracyay (& SRSRY-RYEPIEMAY £ om oxygen,

ni t r egbetesnoyclgiY-paterocyBlyey. eipetdingePrmaspiliprli

ar onmy- hSteFdaﬁ*)@I% d. thlﬁkﬂ of pyragyl); ok uryl , furazanyl,

py”%% tierga %Rétg qc%ﬁt(égz rmlin @ﬁlgi }Sg ldlﬁVfQS@bWrohdlnyl

t hi aBY" ﬁW'W'dafﬂ}'Pﬁ‘MWr PYH 'MZCB‘?W 'd' rimdyl,
pyrlda2|nyl pyrazinyl, pyridyl, triazinyl, tetrazinyl

|rﬁ&€éé ﬂ&@ﬁiaﬁﬁ opﬁetéwé |fclg$&cbsaff®maycbmnbﬁ@@ be
%hg?(‘gp?ﬁ{ﬁ ?/ Peélr(lle ?8} %boéu'bg?/thentQWhQﬁzrﬂ ﬁame or
m@mvﬂ]lqwre selegisidyf [om the grolds smhgggf 93;] yano oxo, nitro,

-Rmtom zCOR',, omaézuRﬁ'mze -RONRAR, ; NRIGORT @y SQRAherein R®, R®

E&R@ﬂiﬁ%bghd@hlﬂy r&REZR HrR0E ¢ alkyd, @'@Wréih Fiybpresents -Cy alkyl.
enzot hi enyl , " benzoi m dazol yl ,” benzoxazol yl ,

benzoi soxazol yl, benzot hi azol yl, benzoi sot hi azol ¥i
Ime meok Batieyan @qpecb&w'hh%taioa%Pwetsrr?&y@'ﬁ@fw%é) may
opi’t&a&fé pestbstituied beone ohmber (eay. \t) 2 or 8f substituenta which may be the

hg%??@f@réﬁl‘? GW@rpal@rsEO@Iéerd'rﬁ ra_tﬂ?cdr%fsﬂhg of halogen cyano,
orb S SR, SRS B TR URE B SR ety

| crinrg
repseseat brait-€ds @kYlpartial |y unsaturated and which
nonocyclic or bicyclic ring contains 1 to 4

I@Wr?é&r‘ﬁﬂ?lars% Gdifent h“”@ SSEHRN, Ni trogen or sul phur.

pyrr oa( |aEM| g #WEQISB Oﬁ%'ﬁy S%ﬁ; {é’gegﬁyo‘? ﬁ Pge'bitSE"o &%
pi perXainyl- hetpropml)dje gyphen y@ﬁ;@qﬂpy@pptlonally substituted by an oxo
gtdupamremgbﬂynw g. —ledirZ)iD b Pyraziny!) loptiemdiisalystituted by a -CONR®R’

d?o Ot 2 O)E?gté % W@E yleo ﬂHWH‘leﬁﬂYéthyl)) group, a —
ﬁy%éf‘ivb‘f’dﬁﬁny L ‘3@Paf>5ﬁyh¥loga?ﬁ MGy sR o
tetr alﬁ-yldte@pqrvla\‘rybterqwclyldhm pyisiimyl-gymglidinyl, pyridinyl-CO- pyrrolidinyl,
;:ﬁdlﬁﬂm@éﬁcﬂwidyﬂbﬁbyﬁmlnyl %)@fzblﬁfmrﬁiitlbnallylwbstlituted otl)ytarr: 0XO group

8LF gng‘f%"’w@’a@uc‘% i azepanyl, azepanyl an e

bi cyclic rings include

i ndol i nyl , |50|ndoI|nyI benzopyranyl , qui nucli dinyl,
Mbrepértnﬁulady thrrymeeerlts / - 3-benzazepi ne,
t et r alyd in9R bbidHallpssbstiveed ke hblbgematom (e.g. Br);

errbod% ré {o gél §gEt en %\l Vrl;hcfrﬁlagorptueFﬁgyéubﬂtuted on the

P¥R°'l¢ét>’é9(9é‘9@|yﬁ" OFOIERYR Q?c%r hey!-Nepygrofidin-2-one
pi perXdteteybargQe o Riplyadinylyor R:pyrazinyl) optionally substituted by a —
CONR®R’ (e.g.-CONH,, -CONHMe, -CONHEt, -CON(Me),, -CONH(1-methylethyl))
group, a —CO;R* group (e.g. —COH or -CO,Me) or a halogen atom (e.g. Br or I); or
-X-heteoraryl-Y-heterocyclyl (e.g. 2-pyridinyl-N-pyrrolidinyl, 2-pyridinyl-CO-N-
pyrrolidinyl, 2-pyridinyl-N-imidazolidinyl or 2-pyridinyl-N-oxazolidinyl) optionally
substituted on the heterocyclic group by an oxo group (e.g. 2-pyridinyl-N-pyrrolidin-2-
one, 2-pyridinyl-N-imidazolidin-2-one or 2-pyridinyl-N-oxazolidin-2-one) and/or an -R*
(e.g. methyl) group.
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-X-heteroaryl e.g. pyridinyl or pyrazinyl); or
-X-heteroaryl - Y-heterocyclyl (e.g.

wW@osaenys - pyrrol i dinyl, pyridinyl-CO pyrroli dP@IEP2005/013070

pyri di nyl -i m dazolidinyl or pyridinyl-oxazolidinyl).
In one aspect, the aryl, heteroaryl or heterocyclic
groups of RL nay optionally be substituted by one or
nore (e.g. 1, 2 or 3) substituents which may be the

ESE Rl éH&]clé‘rf Rt re@gg@nwl ch are selected fromthe
O e 08, S8 BB g -
C%@R’Z (e. w@@blHa FRONIHMearOMES, r{a@H@%@)enPQNH(éw%@ﬂﬂ&hyI))
Era =Cb-R* grolipy(e.g. a-@b)hh@f—eoaMBYowxpalegaﬂatslm(@l; @rorl); or
hifd anp‘v ﬁet@n%%%élﬁ E‘H {?rﬁ{ﬁﬁ}wb Fonei'hyl 2- pyndlnyl CO N-
het yP
pwgolﬁ{mgﬂmyuwen'nﬁw@ﬁ@v gy ey N o i opliStaty ¥
sehsititted orethiedhelgroeyslicraspub &y BROX9 gRuPIE. gd?fnyéﬁleth pyfefidin-2-
oM‘é”ZC;b‘yrﬂfr@I RemrREER>IA- z@ﬁetohe pYFiGiH-N-oRSositlih+2gora) and/or an -R*

Aﬁ@léﬁ%@%g V\E 0Xxo, -OR4, -CO2R4, - CONRSR6 and
er ei n R4, R5 and R6 independently
represent H or -Cl-6 alkyl. In a nore particular

Mendpaitiowary, Rktepresanésent s: - X-aryl (e.g. phenyl)

oIOtl Mt}ﬂéﬂhyl FHBsLa- yllﬂ-@ib&bénﬂdé‘aLogeP atom I(edg IB;)
en rrolidin

oo SPAEEERR R i s, DL LG

an _oxo group; - X- het er oaryl

(e.g® ‘ﬁiﬁr‘ whTrijidagelidinyrone)myifin-5¥t i onal 'y substitut ed
by a a5—(GGNazG|I§7n p@ng)pyRGHRHE; or- CONHVE, - CONHEE

ﬁrolro@%'dfdonyﬁﬁ)trﬂw hyl)) group, a - CCRR4

group (e g and/ or a hal ogen at om
X- het eoraryl Y- heteroc?/clyl (e.q.
N}??PP%T"FRWLYFJW FQﬂr‘??(ﬁnfﬁny -(1-pyraliginsrPodeyili-el i di nyl
pyridi nyl -im dazolidinyl or pyridinyl-oxazoli di nyI )
IPeHd SRBdditestuR Vhichit'ed #égerﬁa Rl G axme@éraé@r whBreithe aryl and

hétﬁrc%ng)lgr ug\égf)r gﬁ ghx{/)mtjer% fim sﬁtgﬁ ?78 §H%Sé,t Qt?gﬁﬁgaﬁgsS@s%ﬂ}tgnt the
smﬂb@ehlsa@ Bim Raca positmn relatiye ig the atapEptRsicl yl - (e. g
phenyl - N-pyrrolidinyl) opti onal l'y substituted on the

IrP HdtrHHEBAImeHt RHARNEY Rapeﬁ?éscén%%rﬂ Qurﬂaterocyclyl or —X-heteroaryl-
Y?‘%ﬁ% yﬁﬁheé?'"ﬂ"egwa%%ﬁt%maw SO P8 pETrRincdinss, e bond

taaY Is EOAIRGRE boe CONH 2, - CONHMe, - CONHEt, - CON(Me) 2,
- CONH( | rrethyl ethyl)) group, a -CO 2R4 group (e.g.

Iri $drihbt %bo%hﬁ whi ch"JR‘hr%F%Q@ s AOAR (2 hBterddyci9F or X-h&Eroaryl-

YT%@;S%:e yﬁ,;‘)‘qr/r}’ i Iaqetg@ic%é‘}lp%rou co%talns nitrogen, the atom in the
heteaoyligi gigup m@: Imijy te ¥li$ ditragen.

In another embodiment, X represents a bond.

In a further embodiment, Y represents a bond or CO. More particularly, Y represents a
bond.

In yet another embodiment, m represents 0 or 1. In a more particular embodiment, m
represents 0.

In certain embodiments in which R? is present, R*represents a halogen atom or cyano
group.
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2-pyridinyl-Nimdazolidinyl or
2-pyridinyl - N-oxazolidinyl) optionally substituted on

W@ b@eleties ocyclic group by an oxo group (e.g. PCI/EP2005/013070
2-pyridinyl-N-pyrrolidin-2- one,
2-pyridinyl-Nimdazolidin-2-one or
2-pyridinyl - N-oxazol i di n-2-one) and/or an -R4 (e.qg.
nmet hyl ) group. Even nore particularly, Rl represents:

T R e U e T e T

= CONHMVe, - CONHEt, -CON(Me)2, -CONH(I -nethylethyl))

group, a -CO 2R4 group (e.g. -CO 2H or -CO2Me) or a
Ihafpgenembediment, §.refieserits llabn jntéger from 0 to 2. More particularly, p

- - e y - -
SPRTED 0T EAAGL ¥ bt o

2-pyridinyl - CO Npyrrolidinyl, _
IrPoneyembiddipertNR} raptdesests < nyalkyb particularly methyl.

2-pyridinyl - Noxazolidinyl) optionally substituted on

e ) f "

C%n&?pﬁécﬁé‘fﬁﬁryﬂ% 9} l?l%? ?égllsﬁgszﬁgrg%é?m@é)d'i RvHicr tHle 2 posn!on of j[he
lnggﬂx) rri”ai'ﬁﬁ chifal iCﬁq\té%ZI&qn&iembg_dwt,otpe compounds of the invention
in2hudera singly enddtiormr,dbi ekampls, dimeef-) eneditiomean - R4 (e. g.

nmet hyl ) group. More particularly, Rl represents:

I%ﬁ%%ﬁéh @?’%rih?énn?iﬁ_g Bﬁdé’j%ﬁ%?g&?ﬂ%ﬁ% g;ﬁformula (I) or a pharmaceutically
agcqptabiesallthereof, WheEIB| i di n- 2- one) pyri din-2-yl; 5-(1-
ROxetedanth ¢-Betervajyhy-Kiraitaro@ylY-hetarocyclyl, X-aryl, -X-aryl-Y-heterocyclyl
05:)(-%t€bb’c§/<9+ll\dhé‘ﬂéw?:%|99ny| )pyridin-2-yl. Mbst

particul ar N Rl represents
Xé'??rf-s%r)%}?ﬁ ™i n- 2- one) pyridin-2-yl. In one enbodi nent
YirapigEeth aRpnd@pEent s - X-aryl or - X- heteroaryl,

Rikepresemtd halogamydr cadb;het er oaryl groups are six

ted db1gs that are substituted by one

substitutent, the substituent is in the para position
NIEREETR%t o the attachment to X. In another enbodi ment
pirgpr@gpeimOR1 represents - X-aryl - Y-heterocyclyl or
whrdireéad aal, Heterdarpledreifatarotydyl grdups ef R' inag baroptioraaiigl substituted

[

oUSHECEION BTl 17T b o
whieh &% ralorted froaHine group conpting yfdeladsn, eps. Gp. K- OR” -
CONRYES and aNRTCORY, méeesin Ry iR°yand Ririedepiendently represent -Ci.q alkyl;
oh&dleitesivelrddf. group contains nitrogen, the atomin the

heterocyclic group that links to Y is nitrogen. In

anot her enbodi nent, X represents a bond

C . In Fl furt Per
IR RliEUaRaspegh ednyaliion piayifes @ qepPolyp? gf formula (1) or a
phammaceutically geceptabipsalidbencsf, wherein:
R represents -X-heteroaryl or -X-heteroaryl-Y-heterocyclyl;
X represents a bond;
Y represents a bond;
R? represents halogen or cyano;
m represents 0 or 1;
n represents 2;
p represents O;
wherein said heteroaryl and heterocyclyl groups of R' may be optionally substituted by
one or more substituents (e.g. 1, 2 or 3) which may be the same or different, and which
are selected from the group consisting of halogen, cyano, oxo, -R?*, -OR* -CONR®R® and
-NR°CORS®, wherein R*, R® and R® independently represent -C.¢ alkyl;
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bond. In yet another enbodi ment, mrepresents Oor 1.

In a nore particular enbodinent, mrepresents O In
weestasnoenbodi nents in which R2 is present, RECT/EP2005/013070
" represents a hal ogen atom or cyano group.ln one

enbodi nent, n represents an integer from2 to 4. More

particularly, n represents 2. In a further enbodi nent,

oPsdiefsLmerdos an i nteger fromO to 2. Nore
particularly, p represents 0 or 1, and nost

RSy et o SRS Bl o
si@vrploelomi sorgrhafroaceultically lapcenigble salts orsovatesrteeregbrrer s i n
which the 2 position of the indenyl ring is a chiral

Nfﬁ cm&ﬂ, é‘r% 'ﬁ%,%ddf%rﬁ ﬁrpcmggounds of the
e e e bone

 patioviatictied-) epapliamear; of fornula (1) or a

5R Ny el dEBdryY)- zaqz@pbwbcblﬂmwts tihgdreofH-indbe:5ejlloxy}REridine;
1160 gg -t(;%l\r/le% (‘fhgﬁ&g@g |?§/ finygro a1rl-§||n,den -5-yl}oxy)-3-pyridinyl]-2-
pyrieliginonesy. het er ocycl

e eladyoy oG e uger YH-ndsn Saondchpyidasarexarice,
pagipllesemes-)@nhntiner CO, R2 represents hal ogen or

19\)@&% 3- é@{{ﬁglt&ﬁﬁﬂarﬁy@z@" dllééydrmmraa@rﬁsm]éxy?-e ;rg/ndmyl) 2-

wherei n sai ary, heteroaryl and

"ﬂ@%‘?@'@ '&? roups of RL may be opti

34BfRr (1t Iaﬁ) %ﬁed'Wdr%ﬁé“%§VﬂQWb'ﬁtp§r'?'By'b'1 310%azoliin-2-one,
oBiohaMﬂacéutlmawy deeptablessaite oosoldhitéd teemof., and which are

sel ected fromthe group consisting of hal ogen, cyano,

VB oauiCihre o tpings)p TRl reiRe G sh i dlaith 25>
d@w@atfémd@nérsél@w} ¥ ﬁyréiIWBr?epr&}“tiinem anarté%lt?é'atthe t-henantiomer, or
phavieiRkltvallpacotpthdie salls @rpoluatds teréalr mul a (1) or a

phar maceuti cal |y accept abl e salt thereof, wherein: Rl

e LF%tS r@ Ler Oa[g% é“l‘@ﬁ the salts of the compounds of formula () are

preferably pharmaceutlcally acceptable.

A pharmaceutically acceptable acid addition salt can be formed by reaction of a
compound of formula (I) with a suitable inorganic or organic acid (such as hydrobromic,
hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic, acetic, propionic,
fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamic, aspartic, p-toluenesulfonic,
benzenesulfonic, methanesulfonic, ethanesulfonic, naphthalenesulfonic such as 2-
naphthalenesulfonic, or hexanoic acid), optionally in a suitable solvent such as an
organic solvent, to give the salt which is usually isolated for example by crystallisation
and filtration. A pharmaceutically acceptable acid addition salt of a compound of formula
() can comprise or be for example a hydrobromide, hydrochloride, sulfate, nitrate,
phosphate, succinate, maleate, formate, acetate, propionate, fumarate, citrate, tartrate,
lactate, benzoate, salicylate, glutamate, aspartate, p-toluenesulfonate,
benzenesulfonate, methanesulfonate, ethanesulfonate, naphthalenesulfonate (e.g. 2-
naphthalenesulfonate) or hexanoate salt.

The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compounds of formula () including hydrates and solvates.
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X represents a bond; Y represents a bond; R2
represents hal ogen or cyano; mrepresents 0 or 1; n
WO epreeamt s 2; p represents 0; wherein said heP&r/Br209$/013070
and heterocyclyl groups of RlL may be optionally
substituted by one or nore substituents (e.g. 1, 2 or
3) which may be the sane or different, and which are
C‘éﬁip@ﬁﬁ@offfmmlé {1par@roapable @naxistingy stefedisingirforney Ahwill be

u9§e3 tﬁg géﬁ%nv n'tn Récﬁﬁ é"égg N&%&@ﬁc aﬂ@%bﬁda"‘lsgﬁmrs%:f these

re or sol vate
cOREPUBE an e B oo, toders od T an
aspest obthpdnvedtiornf exanpl es E1- E27 as shown bel ow, or
pharmaceutical |y acceptable salts or solvates ther eof

AN ke e B
qusw}a grararhgestisally ?%lﬁﬁa'ﬁ F;sairw UPIREPS GqrRPs

(- enanti oner;

(1ré%)(:[|ﬁg?lalcgh16b5br¢<ﬁ6ﬂ?f@m(dlé ¢B-{[2-(1-pyrrolidinyl)-2,3-
i hydro /-inden-5-yl Joxy}pyridi ne;

1- [6 ({2-[(2S) - 2- I\/Ietnw : di nyl é %"-di hydr o- 1H

-i nden-5-yl }oxy) - 3-pyri di | 1°gli none;

L/ - met hyl - 6-{[ 2- (1- pyrrol yWfydr o- 1H-i nden-

5-yl ] oxy} - 3- pyri di necaRbg

enant i omer;

1- Met hyl -3 (6-{[2- (1-pyrrol i dlhyl) -2, 3-di hydro- 1H i nde |
VWH\BBEJWR%(B(WL B-2p¢ piaie Ay Idplined aheveayit 3 epmBeeHd ffiermula R
wheldin Rl &-a(sldefllﬁyd mbbvedion R pr 2 gRudichysrtibld thereto and L' represents a
shhal VR édu@&\ﬁhh 35 B leﬁ)ékc)m@e A& Ohrb iy &-i8dise) or a
h ? aroma acceptabl e salts or solvates

V‘H@ fUPhbst part| cul arly, conpounds of the invention

include 1-(6-{[2-(1-pyrrolidinyl)-2,3-

(8 hy eaetidga icom@Bukd o fbeuyia (16- pyri di nyl ) - 2 pyrrolidinon

e, particularly the (-) enantlomer or 3

phar naceuti cal | y accgptak al ts or es t her eof .

Because of their potentia =m CI the salts

of the conpounds of forpuba (&5~afe pr erably :

phar maceuti cal |y accegRail e A phar maceut i cal | y

acceptabl e acid addition sal t(”)can be formed by

reactipn.of a "o
wherein R%, R®>, m, n and p are as defined above, with a compound of formula R"-X",
wherein R" is as defined above for R' or a group convertible thereto and X' represents a

boronic acid group;

(©) reacting a compound of formula (l11)

O
(R%)

(V)
wherein R', R? and m are as defined above, with a compound of formula (IV) wherein R,
n and p are as defined above; or
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conmpound of formula (I) with a suitable inorganic or
organi c acid (such as hydrobrom c, hydrochloric,

wae k061183 nitric, phosphoric, succinic, naleiBCT/EP2005/013070

formc, acetic, propionic, fumaric, citric, tartaric,
| actic, benzoic, salicylic, glutam c, aspartic,

p-t ol uenesul f oni ¢, benzenesul foni c, nethanesul fonic,
(®t hagesratdeamg & comppintdhafifemasal(If whick issprotectes!; 2-

napht hal enesul foni ¢, or hexanoic acid), optionally in

a suitable solvent such as an argani olvent, to give
(Phe. irEoRETwon fram gk sPrpopadetiodile O) Eanblsriens
crystallisation and filtration. A pharnaceutically

(fAC C e gbpethforadTiatradettiictrhigtoresofl 4 cavfipaund afffoomold (Dfto prydoud a

sf?b‘%'}i%@ﬁrﬁr%?g%E’f“%?ﬂﬁOﬁSfﬂm ﬁxan‘pl e a hydrobroni de,

ori1de ate, nitrate, phosphate, succinate,

nmal eate, formate, acetate, propionate, fumarate, ,
Vherrthe tsavingraroust I is hbachat ¢o abepzybridised aarbeny fak example, R'-L is
a8 laWy Aade, prasdsar(h ptysicaly-dodlpriees tiel dservfibi@uitable base, such as
pQ%QﬁﬁHeq%%Jn%@% Gn a[ﬁEF "r']ig%sslﬁlﬁ\feﬂpéﬁcﬁ’ s?—mgﬁ&fg %&iBﬁélgﬂin the

napht hal enesul T ona e.J. 2-_ haphthal enes {?nate or
PrReRBFRAECRAN T SUThas PHBSSIITARAIFH el SNFRPTORTAR [gmRegatire Such as
reft@pe all possible stoichionetric and

non-stoi chionetric forns of the salts of the conpounds

f.ar. mul el udi {3 Ty
oS54 oA 4808 BB ol cornon frgrampi, ™ s
ap@icohpln grocesssiee atsphorRITRIISeP Hiase gfta RAosphipg such as
tripheaylshasptinelimé stitable salestitisoch antetapakefesanafdliiowed by addition of

afl @OHBEArbExyAE sOfH AS@ibthly ROOBESHOyISE 868 sGIIBRORTbEraANd such as
he, m xtures thereof including racemates. Tautomers

t
N ERT RS aspect of the invention. The present
i nvention al so provides a process for the preparation
Wiienathe teapiag rous L i attadhad ¢d an ep? ybriiaedraarbon i foaéxample, R"-L is
aASRRRERR & nefdrbar NR1i88 proddds ) tDHIEARTDNHRERY ihe&3e of 8)kopper(l)
reacting a conpoun I wher ej R3 n.an L
Saf G058 SR SPhRRL ) BRe (e PIYENeR ks S P AP hyBride, in an
apgropliate salvenlsush RS PYEding i an iBRBWPERGFeMPRIRtuRa Skth 3 reflux.
group convertible thereto and L1 represents a suitable

v%r‘r?&vthﬁ Qaag{nai‘b?o | chs %ﬁacgleﬁft‘% Qg)%etli\%ﬁé;?{;@up(z %y&édi%@ec%rrﬂt)d?ﬁor example,
R:'d.g.g%a ﬁate(qqr)(ﬂ g ,ycﬁ W %—ﬁ%l,orc%fhyri%n%ﬂgzﬁgIgfogy%?%?nel, Br%cgss (a)
typidally eempriresdhe use ¢f asuitehisdiase, sichfassadiua ydrideer potassium
cabehgtelin B apsropsatd gbivestcsuah ay @inhéthylfdtmeanmida q@idimigthyl sulfoxide, at
afi%p RhpHLRtEmpASIFL Suth ds BtWeRRSBSRIE Dr 356U, Aol
pgtrassﬁfn tert-butoxide in tert-butanol at an appropriate temperature may also be
employed.

When the leaving group L is attached to an activated sp? hybridised carbon, for example
R"-L" is an aryl halide such as 3,4-difluoro-benzonitrile, process (a) typically comprises
the use of a suitable base, potassium carbonate, in a suitable solvent, such as dimethyi
sulfoxide, at a suitable temperature.

Process (b) typically comprises the use of a suitable base such as triethylamine in an

appropriate solvent such as dichloromethane at a suitable temperature such as room
temperature.
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(c) reacting a conmpound of formula (I111) (1V) wherein
R1, R and mare as defined above, with a conpound of

wo 00693 1 V) wherein R3 n and p are as defi neRCHBP2083/013070

or(d) deprotecting a conpound of fornula (1) which is
protected; (e) interconversion fromone conpound of

formula (I) to another; and (f) separation of a

Piase 816 typicdllvicempfises the npeairveédodtive epnditiens((ycht as treatment with a

b oﬂﬂb‘ﬁcﬁe Séo%flﬁmr%egf%f(y%fror@dﬁ@ﬂ)@ btisha®f inftee Hﬂé‘s@n&e‘ df-an acid,

SH%?? a‘fé'éd’c \éinn ?ﬂ? Lo %aﬁ_gcﬁlgroﬁﬂet nﬁﬁtaswtable
t¢maperaiere pahRSSEYEON Wmtéﬁpﬁwl@@@ﬁm@& the use of a
sui t abl e base, such as pot assi um carbonate in an

I BREARY cggt&a&gp&g%@@ ﬁm%s Bib wm@agbgqor %ﬁ"réﬁﬁoveﬁ can be
feunddh ir B Gresne PR 'ws ’?‘é"sél} odfic Baess i Eons.
199h)y6w¢aue a@umlmotachme@paloclaw slpiBhQWbGQI aiitesyd, aa fsom, acetyl,
2f D12 gxABRIhoxidarbdnyl SheAbylyeaiehy! dptdaRSFcaBonyl) and arylalkyl
@y%%%xmﬁ ﬁg?‘?rﬁ&\%d%y@ﬂcilﬁl ggoqj%efna%n%ﬁm@ﬁ as
hv%rPP'aﬂ%l?%@ u‘r%iﬂxa”f%l“i' BiReRRCElc addin ighorgme. ine) or reductively (e.g.
hadrodenalysirosfyd kereylsgrotp asredudivhyermaewliota2hd2yl ate at a

trichi drSdth Sy L SIBBRYI A slpEusiidCAin@im dcefiradi@yaredpdropridte. DR suitable
aﬁhr?eoﬁr%?e\é# @g?gr%ﬁgéj Fﬁlcllugje @Iu@ﬁ&a@ggﬁﬁcbe}FW‘%ﬁ@?mgy %E'r%é\?&i by base
AigYePS AYYPIYRS o7 480l pliasedesip Bpund Berizyl 9ruR Sweh P adMgrritield
resfebaindR, 8-appeth¢rybesal grous (EIMars lideppwhict Imayi kediedwyed hy acid

chiaf/sBé By®BESis Obr BxAPANE wiH ifludfoageftl adia.hydride, in an
appropri até sol vent such as pyridine, at an

appropriate tenperature such as reflux. Wen the
Precess ()) nemolreriormed 4sing cRBYENtIBNA intarepn\essian Pgygodures such as
epifrisdiicre dxidatidn reductiore atyiatien, ndtlebphilicoreelémttophiiagdmatic

sbeétm%n%g;& t 1RRrdlysts, %m.cg) wrfggﬁa%nwr tr%né%hérﬁ’n@&‘!’ﬁ@éia%
L5 Eapihs ERAEA SR gh HeterASulas cloutlo BRABY footul as
indercapyergion pecedues V@Wﬂeémﬂ:ﬁ@“%ma. Rallagiy eatalusadgroupling reactions
beiwsehlydarsdiélbctropiides, ductaas apyphalides,aind drganoeretdllis eagents, for
e§%9le%r&% %&J‘%S%QUQQ:%S%U§| g'gct(%lng)e PQﬁ‘équrﬁ Ic¥ta|ysed amination

umtert-butoxi anol

Al BAPA A B WP ol SHUBPBISSeris et NHiss AR
nuelawmlgs chush gs emines andtampifes] Goppeaincaidysedanaidatigroreactions
bByeh drgetic éléﬁtkbvfnllesf @uctesaam kalidés)dnd fuckiophiles! subabs dmides;
aﬁB’ %ggér mediadh’ bHﬂfn@ TOEABAS bLtWekR phBE SIS §3F bérdhic acids.

typi 'y conprises
Process (f) may be performed by conventional separation techniques such as chiral
chromatography, for example using a Chiralcel OD column eluting with a 1-1 mixture of

heptane-ethanol.

Compounds of formula (IlI) and (lil) may be prepared in accordance with the following
scheme:
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the use of a suitable base, potassiumcarbonate, in a
sui tabl e sol vent, such as dinethyl sulfoxide, at a

W@ iobablie3 t enperature. Process (b) typically CPOPEPRES013070
the use of a suitable base such as triethylamne in an
appropriate sol vent such as dichl oronet hane at a
sui tabl e tenperature such as roomtenperature. Process
(c) typicaﬂ?y conprises the use of reductive
conditio such as treatnent with a borohydride e.g.
sodi um trTacdt oxyborohydride), optionally in the
presence of aci d, su§ﬂ as acetic acid, in an

appropri at ¢ ent g'uch’as di chl oronet hane at a
suitablgsg T e such as between room tenperature
and 400C. Tn rocess (d), exanples of protecting

groups and th forcbgelr renmoval can be found in
T. W G edfRl} rof TRve bps in Organic Synthesis'
(J. Wley andySons, 1991). Suitable am ne protecting
gr oups incIu@g sul phonyl (e.g. tosyl), acyl (e.g.
acetyl, 21(2'%,2'-trichl oroet hoxycar bonyl ,

benzylox§ bonyl or t-butoxycarbonyl) and aryl al kyl
(e.g. beRzyl), which nay be renoved by hydrolysis
(e.g. using-aq acid such's hydrochloric acid in

di oxan or uorogeetlc acid in dichloronethane) or
reductlng> gg. hydrogenol ysis of a benzyl group or
r educt i Felar efroval of az2,2,2-

trichl oroet hofycar bonyl group using zinc in acetic
aci d) asstgp@y gopriate. O her suitable am ne protecting
groups includg trifluoroacetyl (-COCF3) which may be
tal ysed hydrol ysis or Hpsol id phase

@ ﬁup, such as a Merrifi
-l]al el
rOvEd

resif bou
bound 2, 6 zyl grawhyiig El | man |in
nmay be aci d ca%aFysed—hydroly@$ e
exanple With & |{Iuoroacet|c acid. Process (e) y be (IX)
performed using conventional interconversion
procedurﬁﬁasucw as epinerisation, oxidation,

reduct i alk | ation, nucl eophilic or eIedWr@p i $tere(iv)

ar goag 1 c\subst SubKdn, ester hydrolysis, am de Qond

f or mat (N%Xt ansition netal nediated coupling

reacti ons. apples of transition netal nediate

coupl i ng react'ons useful as interconver
procedy es jnclude the f@RDow ng: Pal | &di um
coupl'i'ng > bet en organi c el ectroph
as aryl hg s 24| rganonetallic reagqnﬁ 7

exanpl of C :C|ds zuki cross-coupling ()
reactloﬁs) Pal | @gli um cat al ysed am nati on and

am dati on reactli ons between organic el ectrophiles,
such as aryl halides, and nucl eophil es, such as am nes
and anmi des; Copper catal ysed am dation reactions

bet ween or gani ¢ S¢pelEit r ophi | es (such as aryl hali des)
and nucl eophi | ¢s such as am des;

R,

" 0%

()
wherein R', R"” R? R®, m, n, p and L' are as defined above, P' represents a suitable
protecting group such as methyl and P? represents either hydrogen or trimethylsilyl.
-13 -
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and Copper nedi ated coupling reactions between phenol s
and boronic acids. Process (f) nmay be perforned by

wa@eoveeatibdnal separati on techni ques such as chPECBEEP2005/013070

chr omat ogr aphy, for exanple using a Chiralcel OD
colum eluting with a 1-1 m xture of heptane-ethanol.
Conpounds of fornmula (Il) and (I11) may be prepared in
accordance with the follow ng schenme: (11) wherein R1,

ese ﬁﬁées FEacfbn \Wlt@Q @oﬁag)oé"ﬁqeofaém% \Nes @Qﬁféﬁbe tEﬁaperature

th
sUhePPOmErREEAYE: B3 HLPORyaMBae A = T F dF°
tetrahnénohyars,iaqzqmnlueep (i) conprises reaction with a
conmpound of formula (VI) at a suitable tenperature

) (HRAPHSIRET BB 1R Ao (b 50 KRl n o
sufabje f@)m S R URPTORREe i shffy 75 beteen

rmtmmrmmndﬂmﬁdrate in a suitable solvent such as
di chl oronet hane, at a suitable tenperature such as

nsggﬁ %ﬂ@ 3&1 Jaﬂg E%@raaaéﬂ'r&e@t% ré%ggn f%? SParﬁlblb' \)/?en P’ represents

eactl

Ses
BiegicampaHamoH o n NALE oD Sk ecied asingdighen Bromide in
dfcbtonerhethéng a9 sw@hlettemmtwemb@s uedmderhierature. Alternatively,

whieh P @&preeritd mttyh laosipRluR@ bEfohula (BM) E&bbe deprotected by
réﬁ&ﬂgﬁhwrgbmﬁ“g @S room tenperature. Al ternatively,

resents methyl, a conpound of fornula
(M11) can be deprotected by refluxing in hydrobromc
Step (i) nBtyde gerformeaiin dreamadodanis methnientoethatzdescigsifor process (a).
manner to that described for process (a). Step (v) nay

S?ecpr R/E Fn%g rgggo%(rje mea%P aa(n\%@gs ﬂn%r to ttrgi)a’t dggérlbgg ?&r drgc?e%s (c).
deprotection reaction to provi de a corrpound of forrrul a
Sted (vi)dypicatip cofnerisesrd depretéctics) rdectonitb ecvide & tappdundiof formula
(BRUAGR défrfof'rﬁ’éd"b@ @esfc'rlyéd m(s‘t@p Giffl- Lland R1-X1 are

elther commercially avail able or can be prepared in
accordance with known |jteratyre procedures. Conpounds
Commogpaapifommyla gy (Vh&'rL'gRd Rt cie eiheropmipereigtisdiadable or
caabeé prépave iafdccordbiyce with evodvnditeratund pgoedwes. and/ or

I nverse agoni sts of the histamne H3 receptor and are

el tl t t f.. .
SR e @la@@&*ef”we?m”%gﬂ%r‘% hEerdtie SPR a8 attinity for
agd genantagqriisie PodiPhigverseupgorisly onthedristamingriiB regseiar and are
beksvedttd B of p@tentisbLisd mchaeemmendyiieunsibgical diseabeb including

ACRGRAS Vo?séaggadénﬂ'@'mg mEIQSIH{; 'LEM/? bg&f §&hEnticSd vRENar dementia),

neur op |

Esué‘mefigneaweaﬁ'ﬂnwn e g e IR Gt COamve defict, epilepsy,

pain of neuropathic origin mcludmg neuralgias, neuritis and back pain, and inflammatory
pain including osteoarthritis, rheumatoid arthritis, acute inflammatory pain and back pain,
migraine, Parkinson's disease, multiple sclerosis, stroke and sleep disorders (including
narcolepsy and sleep deficits associated with Parkinson's disease); psychiatric
disorders including schizophrenia (particularly cognitive deficit of schizophrenia),
attention deficit hypereactivity disorder, depression, anxiety and addiction; and other
diseases including obesity and gastro-intestinal disorders.

It will also be appreciated that compounds of formula (l) are expected to be selective for
the histamine H3 receptor over other histamine receptor subtypes, such as the histamine
H1 receptor. Generally, compounds of the invention may be at least 10 fold selective for
H3 over H1, such as at least 100 fold selective.
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pain including osteoarthritis, rheumatoid arthritis,
acute inflammtory pain and back pain, m graine,

wea00kioegon' s di sease, nultiple sclerosis, stroRE/APZHOS/013070

sl eep di sorders (including narcol epsy and sl eep
deficits associated with Parkinson's di sease);
psychiatric disorders including schizophrenia
(particularly cognitive deficit of schizophrenia),
TRAS FRlARAGPbISE prouiBER Y GRIduNl bY BRI 8 o RERAES LAy

anxi ety and a gl ction; aEF ot er%gl %eas%st | ?rd{“rjrgé ng
agteiang saliihereah ordise s el PP Ul wBs BEFS M the Mspien Py o
plophplppis of thetabdve Hisprdetsypiorarticularfcopaitivelimpairmentsria diseases such
aSrpBeinfssidiscage 8/l Rtted Aelioteddierdtive idasrdees. H3 recept or

over other histam ne receptor subtypes, such as the

hi stam ne H 1 receptor. Generally, conmpounds of. th
ThewaBtisfurRSr Rsevidgs 3 mgthod egiment o oYy B{th?@gove
disuederdirlmasuis @sluding Ihgasins, MITC! condprises @dminvgermauto théeufferer
althrapd itRaIA Rt AVbEHR D @ cEMPBENSF feimUi® (1)tH Aplidrinadéutrally

C hcal Ly acceptable salt thereof, for use as a
a?%%&ﬁ%g#{%g%&st ance in the treatnment or prophylaxis

of the above disorders, in particular cognitive
In apaherrasped, the inliestaspevides theaseAlf alvompeund oifosees ¢l) or a
pR&hdcBLIRLA aBRiptRILEMNRERBS M ehslnaRLEIEtLRe of EReHiBXPBAt fEfuse in

thfoef%%tqzrgggtggf%/é 96 i %%el?g_d of treatnent or prophylaxis

ove disorders, in mammal s i ncl udi ng humans,
whi ch conprises admnistering to the sufferer a
WHearused irt theedplyythe fcbmpbunds afriaronda @f are usoalfydamaulated in a standard

ph&Bdbatidal dorRbosRioR8lRERM dshBhS ¥aRBE ?@p@k&oﬂjsﬁﬂj dtandard

theéeof. I n anot her aspect, the invention provides the
PIPEEYYFSa conpound of fornula (1) or a pharnaceutically
acceptable salt thereof in the manufacture of a
Theg]itltapreséntfiorentisrefurthet previtieea phamtacelitidah eorapasitéon for

ug% i g@étime\ﬁgrgg‘thg%ggv% mscgregfswch %&ﬁp&%%ﬁé’%ﬁed&fnd of

oL e SR POl s Tt 57 BiDAL RS gy
ageapirbleeartei ng st andard procedures. Thus, the present
i nvention further provides a pharnaceuti cal

nggger%gh{ ih tiBR?urHé%tiidbE% dnaRAtdRAEa) gBmPlagg&Pwvi%h

S Ich C rises. the conpoun r a (1)
CRBLesER RADROHNCES AT DA mBeR el yAcEdr ot 24
theheof @nd @ nhagaadeptieally @oceialie cairier.er . The present
i nvention further provides a pharmaceuti cal

Ordd éﬂﬁrrﬁﬁm @f‘m‘é?%@ru' efim &o%ir‘r%i?ﬂ%ﬂ%ﬂgr tﬁé?éﬁ@fvﬂtie agents, for
or a, pharmaceutically accept. . salt th?r,eo an _
TR AR AMETES P eddR BB SBLALGINeT gisease modifying or symptomatic
treatments of Alzheimer's disease. Suitable examples of such other therapeutic agents
may be agents known to modify cholinergic transmission such as 5-HTs antagonists, M1
muscarinic agonists, M2 muscarinic antagonists or acetylcholinesterase inhibitors. When
the compounds are used in combination with other therapeutic agents, the compounds

may be administered either sequentially or simultaneously by any convenient route.

The invention thus provides, in a further aspect, a combination comprising a compound
of formula (I) or a pharmaceutically acceptable derivative thereof together with a further
therapeutic agent or agents.

The combinations referred to above may conveniently be presented for use in the form
of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
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Conmpounds of fornula (1) may be used in conbination

Wi th other therapeutic agents, for exanple nedi canents
waeb@emedos o be useful as either di sease nodi f yPODEB2005/013070

synptomati c treatnents of Al zheiner's di sease.

Sui t abl e exanpl es of such other therapeutic agents nmay

be agents known to nodify cholinergic transm ssion

C&H&haﬁt& & dEfine@abagaoyether, willa phsrearcenticallpgorepsbis caviter or

I‘e‘@r%og'{ @s@%&g@? lasbett Bf the GRleHti &ho'l'r‘né"ﬁal\/@hﬁ%mponents of such

o DS s SRS S5 ST Pl o
cerdbined phamedesticahlormglatipnsnt i al |y or si nul taneously by
any conveni ent route. The invention thus provides, in

mﬂfef%féén?{?};ouﬂg%ffo‘rmue gﬁg r?@ahh&aéuﬁ abéédwm@dsmoyméreof is
h

usrst in\eembination wita grser ﬁ@pewq goent EHVFr?@E'“Pﬁt@Péa@Stq'iease
statrethe dose afieathsonploend malidifter fromsthatefkany e compawslie used

aﬁﬁM AQPABRARMHOLYs W bRIresERRErdcRited Ethose bkiked inrtine af. a
phar maceuti cal formulation and thus pharnmaceuti caI

formul ati ons conprising acomnbi naw on as defi nea
At%@aﬂwt'wlpﬁma%mwg%www IR CRay baprEPRE by gmgture,
seitablypatentbierd temperetuse dnd athmspwmessmfe tisresualy agantechfor oral,
pa—ﬂéﬁtéré]@r\‘écﬂél%ldrrﬁﬂm BRRAKhE, &f sugHChag B8 thalfbransr taB¥tsP&apsules,
e
i e
oRiNEUSIRIR SRl dtiaRs qu&ﬁgpgom 9r wppgmﬁgqlgﬁ n’ﬁ’é@lytngﬁ'i"?wame compositions

ascgaretallylpeefdeed.vat i ve thereof is used in conbination
with a second therapeutic agent active against the

T30B S5 8e e 35 SATB M may conar
cwwntmal ax@plg%e@cwaswlrts@q %‘ﬁq, ueaﬁ gaeleiting élt'P”E?/mﬁ hose
dilaitddreants iand bb@p@dtﬂe wéttiph agemts e The tallets ovay ki dohted actording to

mie¥fods v?’eﬂ%b@ﬂ’l DpiEhhabSutRarRatRe, by admixture,

suitably at anbi ent Pen‘per ature and at nospheric

pressure, is usually adapted for oral, parenteral or
Oraldigeid paeRarations mayi Renin Aveifora of. Joicexanels; agueqys artaily sugpension,
selitidrabbmURions apsudsas eligifsabr nag bieth thedpat et 4 dryproduct for

r&%}O@tﬁQ% Wi ﬁ?\%‘t@ r oth@ZERIES vehiBle Hardrk Lt 28L& IRﬁJW&’eEaratlons
| N] eC e or uti ons I SUSPeNsI

Y SREE Vo) S es A S PrRENaNg RS BS T GrG R agents,
ngreﬁeumuswepm@éwhleu mayaintledesedibig odlpprigseyatives, andlf desired,

c8fBntoS FiaddudRgsaycdistants. unit dose form and may
contain conventional excipients, such as binding

ents, fillers, tabhettl ng | ubgicants, disi £ r ant
P eeTSieE BT AP T ea0e TRAES Qi b SHAYIES & compound
ot thatimentierc or manrgaceytlndwmqsptablblsak theneofiand @sterile vehicle. The
cOMBHUTRE GEperiig oH e lvekitle dAddontéritation DE&N) @R be @NkerBa¥pended
oP glsétﬂvé(ﬁiﬁ t}];eovén ccfé In p%paerfﬁa%wta’on?%g&ﬁpoqfnd%ahYDe dissolved for
|nject|on and fllter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be
frozen after filling into the vial and the water removed under vacuum. Parenteral
suspensions are prepared in substantially the same manner, except that the compound
is suspended in the vehicle instead of being dissolved, and sterilisation cannot be
accomplished by filtration. The compound can be sterilised by exposure to ethylene
oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting
agent is included in the composition to facilitate uniform distribution of the compound.
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sol utions, enulsions, syrups or elixirs, or may be in
the formof a dry product for reconstitution with

wWo06/061003 ot her sui tabl e vehicle before use. SCHEP2005/013070

liquid preparations may contain conventional additives
such as suspendi ng agents, enul sifying agents,

non- aqueous vehicles (which may include edible oils),
preservatives, and, if desired, conventiona

Tg% é&ﬂpaétit?gﬁing% c&']g]éiﬁ {f@ﬁtﬁ.n %ﬁgg&mg@ﬁﬁﬂé@h@breferably from 10 t0 60% by
wstgﬂ, ioéﬁ'}? ci{veC gﬁgzsﬁﬁ aieg?,n(iirﬁ]%OQ ﬁ\?%ﬁ?tﬁgigﬁaro%iﬁis%t?&. 'Ieh% dose of
thereommesad ubedhini the Heatajenhef the sfarementioned disgrieravwilivary indhe
usehinal fith The seiupoessdf ttegisordémngtheweidte of thiei stifferesrehd other

SEERRIRS! LBlIo 7 5 5 6L AT Kl LIS URRBOSREINAY b 0.05.40 1000
”Eoﬁi?&ﬁ‘dtaElé(:b-i)? g P gvenror s ulab o0 Bfid Ay and sUen uni
desesrmay seddisistered mare thag anae @ day sfar exameie W pr igree a day.
Saophetdyansy SHaend fafa nbdhbanbfagaike o yhontdj uvant s such as

a |l ocal anaesthetic, preservatives and buffering

agents are dissolved in the vehicle. To enhance the
B¢ Tlowing esCrilis Ad S erbiFs JLRTHE (Fe BERRTPT f campadg of the
inventont he vial and the water renoved under vacuum

Parent eral suspensions are prepared in substantially

HYBRCRBAE: LIS tne GGG Bithe IilenfQITAYBE phehafttPRPSGAtard
methads| FREPTAGTPIR iR DR HREbRBITVEHES Mg the, qoreapensing
hildrechiondecattdbydeaatrbentsn metHanslewitrby selutseftydragesichipriegim diethyl

el fRoWed By BvapdsRRATr8bIvedtsa sterile vehicle.
Advant ageously, a surfactant or wetting agent is

i ncluded in the conposition to facilitate uniform
Whesg indisatedoMags Dirpeted &Q@OBWH'.C??%‘ %’d\ﬁl%g i"‘ﬁscﬁ?rrfFé‘)P“t using a
Sapeita L GABZ&cOludo(2omOBd tmmii Tiet statmmehephesiepaftictensizeis 5
p{'ng ;’ﬁ@%lﬁ%rg‘%?%tggfg’usea cBrIﬁSri%tsio%qum \ﬁitieﬁlr 0. O6 RARFE &bd)hd
Dy Ree e BERrSk £ obfionpsBefiEEo Bhebit TR wit
grgdiants,efspivent B esh@mA- way with the seriousness of the

di sorders, the weight of the sufferer, and other
Deb&iptidn §actors. However, as a general guide suitable

It S be 0.0 0o 1000 re suitably 0.1
1iifadn sﬂﬁ*wiﬂhw?lé-eu?ea&&"g‘???g“to 500 my. and
[3(Mathylenydrhenydacenh ghipedesBR9e 33¢mbd1immmaol) wah disselkedin
tedraytydrbfurarege@m) andtavetonitrile [{2@rel) andl agolecStech®G tredem pygamewith
s @%:ﬁliﬂ ;ﬂfmé’ih)ﬂéi §ibzHhethBSKH HXamP8Ion Wattaddelh! P¥WIge. The

i.ons ‘and “Ex es Illustrate the pr rat i
TR OHBAIRNE 51 WA & RORHEMBRaTy dng shiTes 10 4B Lifiss Thy solvent
wap evapnipied tellcave thertitleicatnpaund P gy aperangemil &d2gyassumed
1680 des th/eedhpaled)*For exanpl e, a free base may be
converted into the correspondi ng hydrochl oride salt by
treatment in methanol with a solution of hydrogen

Deffdptien2i n di et hyl
5-(Methyloxy)-1,3-dihydro-2H-inden-2-one (D2)

1-Diazo-3-[3-(methyloxy)phenyl]-2-propanone (4.2g, assumed 21.6mmol; may be
prepared as described in Description 1) was dissolved in dichloromethane (60ml) and
rhodium(ll) acetate dimer dihydrate (516mg, 1.08mmol) added. After nitrogen evolution
had ceased the solution was heated at 40 °C for 2 hours. The mixture was evaporated
and the residue purified by flash chromatography on silica gel eluting with a mixture of n-
pentane and ethyl acetate (80:20) to give the title compound (D2). (1.30g, 37%); MS m/e
163 [M+H]*.
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et her followed by evaporation of solvents. Were
i ndi cated, Mass Directed Auto-Purification or NMDAP was

wa@asosioedodut usi ng a Supel co LCABZ++ col unm ( 2BOTVER2005/013070

100mm) . The stationary phase particle size is 5 mm
The sol vent systens used conprised solvent A (water +
0.1% formc acid) and solvent B (acetonitrile:water

IABure fraclibridGfent thierdheormaatbgiaphyOseteduribler pueified by flastochmornatography
og %lgé ggltegutgé withl & fikurB of R-peRiang Bhd RthyPestste RBE 95) t give a

SERPTNE S 05 DT PALBE (RS ook 113, §8g St

21. 6rmol ) was di ssol ved in tetrahydrofuran (20rr1) and
D@ge.t.gmﬁ gile (20n1) and cool ed to COC under argon wth

I ' i n hexane
(M%Mé@o\é gﬁ'&’%?’é’d@“ﬁ@@ﬁg@ﬁﬁg%@% was al | owed
Amto roomtenperature and stirred for 18 hours.

Avaath@ bl frethgloxwviapdinadrec H-indee-@vanet (M@yibiet frepayedps dasrribed

irl D¥9crigforp®) (QD@I%‘ 9@ 3Pinhol)( ByrdGidin8 $S1HE, 0.406%I) aMbabétre acid (1

dé)%lﬁé f& Scﬁér{ @%[ha%ﬁ(SmI& was stirred at rBS temperature for 20
rqmmesdz% Gb,urpé étq?&xm re r9R eIt Fer!za%%&ﬁwaﬁ gurg stirred for 18
hasrsufbd r@actios mas lthemdilpteagevitir vptheed, agplide tean bedion exchange
cERERdratdIRed Jv)th YashaHob&&d thed al SdILlibe lbf ahaioRiARtiAHRN2M). The

b%élgga&fﬁ% %ﬁu@%‘f %r‘?& ﬁweq'tegfgue rg%g o@i’aeph(eg Joﬁgggrca gel %utlng with
atrﬁ'étué%PfLﬁm’Bﬁ”'ﬁd‘smﬁg‘éf‘@'cP”St chirBmetape 1248 ipafiord e ttl
campbund DB $4 0eva (501 ‘SNSRI ODIRk;) r £88 (ke d).L6. 75 (et shiyb.69 (1H, d),

3f7sa8R, HNPOBREQGHARY (4811 nHi | 76 aiigh). el uting with a

wn a(t 4 fgﬁpe%?gne (andngt hyl @al-get ate (80 20) to give
er@éjltle compound (D2). ( 1.3Qg, 37%9; M5 nmfe 163
SE(Mettyloxy)-1 3pstineirg-2HiReinZ one GRAY %p@ﬁ?m%!fﬁaw ipdlegcription
2§ (ir.5dh Or25mmolj wesl disyolfédislichioromathage §3tmyl) amd tedted witgel

p erdméqwm @emeﬁbw afd 8 abetle AN @?sp eaa@au %o@@)etﬁé Riixture
B398 ity Baitpnt Sy ﬁ'af%ex raie Lo TBRHER was

addgaspgrienvise. dhog)resultinganiipae wag s rred at room temperature for 3.5 hours.

Thie ireubtion day hﬂqmydllutddlvxzitmeemﬁﬂc)l Aptlibd tb #n goxibn exechangé column and

eﬁltém&mmbmbralm, el RYBEGT & arhmbid §metr2R8) @WBYTH basic
(BRSSP e e e
chematggraphed on silica gel eluting with a mixture of 2M ammonia in methanol and
dichloromethane (2.5:97.5 to 10:90) to afford the title compound (D3); MS (ES+) m/e 218
[M+H]*.

Method C

A mixture of 5-(methyloxy)-1,3-dihydro-2H-inden-2-one (may be prepared as described
in Description 2; 1.30g, 8mmol), and acetic acid (5ml) in dichloromethane (50ml) was
stirred at 0°C and pyrrolidine (1.14g, 1.32ml, 16mmol) added. The mixture was stirred
and allowed to reach room temperature over 15 minutes. Sodium triacetoxyborohydride
(3.38g, 16mmol) was then added portionwise and the mixture stirred at room
temperature for 2 hours. The reaction was washed with water and the aqueous layer
extracted with dichloromethane (x2). The combined organic layers were dried over
magnesium sulphate and evaporated. The brown oil was diluted with methanol then
applied to an SCX ion exchange column and eluted with methanol and then a solution of
ammonia in methanol (2M). The basic fractions were reduced to afford the title
compound (D3) (1.24g, 71%); MS m/e 218 [M+H]*.
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drop, catalytic amount) in dichloronmethane (5m) was
stirred at roomtenperature for 20 m nutes. Sodi um
W@ picavetiaxybor ohydri de was then added and t he PEREP2085/013070
stirred for 18 hours. The reaction was then dil uted
wi th nmethanol, applied to an sex ion exchange col umm
and eluted with nethanol and then a solution of
8&Mptich 4n et hanol (2M. The basic fractions were

z.éf.wyﬁ%ﬁdﬁryﬂw%.mﬁbmﬁ. gahsyzat(my aphed on silica gel

m-°xture of amoni a i n nethanol and
ﬁromsthane (2:98) to afford the title conpound
1{[5;3Met(14|0ng -2, 50y dro1 Hr-NidRN (25Dl 39lidineni@nqy berprepyred @s Pgscribed in
ddiptiSn 3) @ORTY, 6 HBmMNtI) in Jichforéraéthasg (2nd) &5d &dted tlopwiebnith
b(gg'; érltﬂ)mld]e (é 791?‘35 3')‘%mol:)]/slt oé%llﬁoﬁ waldRlifrgd gf(%)anﬂtemperature for

r ar e
1%@@@.8.%9@&%%%@@%% Wit WAtes,) Tbg T*@g{p VS ? r 2Rginutes and
theth stilolled edthi mettiardh| appbedtoremeex (@D exchangel ccolur@ataed elytechwith

nféﬁ’farnﬁl &l tﬂén & sblutied bt am&@néﬂﬁme}ha&hﬁﬂ(m@eﬁhé basit ‘ﬁ'a(:hohs were

rﬁdrggg%g?% hg ég Hﬁe 81%8%? Jgracoﬂag oWs)ﬁltcgr gldé(}@tg‘n t@ |)ltLr|]read?
amsmrmﬂmyetmol aaqjee ﬁmq‘eméé? %%ff%&ﬂ kerf@%m%% ()
(\easy, 9t )7 M8 (BS+)y mEn20dgMa¢fiat ure for 3.5 hours. The
Me@ﬁ’&i Bon was then d| luted wi th nethanol, applied to an

B{JW&,}n%ro ec?(eu@ﬂ@%o%g rﬁ%h%?oqneetlw %e) 1%“‘ 1W@g%a Q&Ided
dropudsei ta@ssoliiion of dridr(methyland- ?e?er%‘éi?fé‘r% ﬂ?ﬁa@ry'lpéﬂ‘eﬂ@é’lf (may be
pwpemwsedanﬂlbéme Dessiipgtioa 3 (. 4@ SaYMapoiEth dichlgdinetang ¢15ml).

5 \’%éuﬂﬂ %iithre?wé@, &trwdea?t%orﬁw LI agoﬁiam% héuts. The
W4tvfeé~%so¥#§ A Bepanglranhued o8y acQzﬁé%;%}aq? £ Solufifang sputed
with methanolard thens. 5(ql1ag|pn>¢f amgnonia in methanol (2M). The basic fractions
wete eidpyhted dider réduded piesemre t6 atfyrdiike fiteepampalind(D4), MS (ES+)

ngg%gg\@gﬁl;l n Description 2; 1.30g, 8mml), and acetic

i n dichl ororrethane (50mM ) was stirred at
rrolidine (1.1 4g, 1.32nm, 16mmvpl) added.
1T5réMﬁ1hxlow)e2 dthydra- Wﬁwear?dyllswrr@w 1023882 immpbrmay be

pfeDARRY & dserilgaeEinh Ddsciptiontdy was Jxdbed in 48% aqueous hydrobromic acid
(idrﬁl?gr‘?& fHéBéB%QHKQ%tbS’ Gt r(eﬁu;r)’ﬁ/ﬂh sﬂrﬁ r)2 NeRSs. e P cAStAE She solution

wBs ARG anF Jfe BoRUErS SveRR PO toleng Sl ediown ol was
purifiedronean ti0g S§Xaquemh1§ng@y@'tndggt ¢lalingedithyingtihano! then 2M ammonia

irtineihbAGIOTRS badiefrictidhs wEhee\epahiteeshdihgassidud faythespuiieé by

ﬂggﬂ cﬁrﬁior%ﬁ)@ V%Hﬂ%ﬁ%’m%'gé%l Eﬁtvﬁ rﬁé‘a n@fdr@%‘?ﬁﬁfa@ﬁmoﬂ— E?n methanol

ang-stchlgrrBSb TR @060l LoR) t%ﬁW@l”ﬂﬁté TPt AN GPOm A Ms
n/é @64 fMedfut i on of

Description 5§

1-[5-(Methyloxy)-2,3-dihydro-1H-inden-2-yllhexahydro-1H-azepine (D5)

A mixture of 5-(methyloxy)-1,3-dihydro-2H-inden-2-one (may be prepared as described
in Description 2) (150mg, 0.93mmol), hexahydro-1H-azepine (0.209ml, 1.85mmol),
acetic acid (1 drop, catalytic amount) and sodium triacetoxyborohydride (392mg,
1.85mmol) in dichloromethane (5ml) was stirred at room temperature for 18 hours. The
reaction was then diluted with methanol, applied to an scx ion exchange column and
eluted with methanol and then a solution of ammonia in methanol (2M). The basic
fractions were combined and evaporated under reduced pressure and the residue
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amoni a in nethanol (2M. The basic fractions were
reduced to afford the title conmpound (D3) ( 1 .24q,
WO 1p 06 me 218 [ MPH] + . Description 4 2-(1 PCT/EP2005/013070
-Pyrrolidinyl)-2,3-di hydro-1 Hinden-5-0l (D4) Method
A
1-[5- (Met hyl oxy) - 2, 3-di hydro- 1H i nden- 2-yl ] pyrrol i di ne
chismatdipaphicenar sittagye| detng witted mixtuiBesf@M pmimonicdh nfetitary) and
A N
O B B O e w1 el
solution was stirred at roomtenperature for 18 hours
Desariptiem6quenched with water. The mixture was stirred
(1R5RE2,5-Diméthgl- B[ (rhéthploaty)-2Betihydriok Hrridenr2y|] pyroplidiael (D6)
Atrﬂi()j;ﬂ{}]%éﬁg-gw% IE%@@@%?\yG&LMd@HQ-ﬁHE t noBIM 6%‘[)\/9%8 TQ_ﬁ’i!@!scribed
resapion, @gg’é“gv@5%’_“?‘8@3@8{5@%&9H%etaﬁ@{"&‘th‘é'“e, hydrodioride
(2Hmerd 1 &Sgmagh diptaargink (@ 256, 185mmathand agetia apidX{ drap. catalytic
aﬁfo{uﬁﬁ%ﬁ)ﬂbﬁoidmjﬂﬁdéé(aml) mgscb{t.%zi %ﬁhﬁ?g@o? g{rgnftes.
sd uﬂg |2E<fl§ﬁ}@£]" _p?dﬁ gRg. 4. , adtedand iré stirred at
. d”B.. t . M .
4353 iion AP 114 S TR RN wos thern et ity etidnol, applied to
aad;d)e@n@xgpaﬁmoﬁmnraarybeluteﬁavithcmethanol and then a solution of ammonia in
miethdmol M) Yh@rasic Radiofls Wl eortiihédgeneRmptdtey inddriretduted
r IRkI
P(F8 548 BOGARE Bl AomBGEERBEMS T AR I
resulting mxture was stirred at roomtenperature
Desdeiptiom gon for 5 hours. The mi xture was diluted with
20(PleRamiro-1BRR2dREL1tyl)-2,6-dikydroorH-mdehaer(D7p! um and
S B4 PSRl AL 80 a0 4 ol Wl
dipudse toarpidionof dd3(nethyiexwrs. eritnyeios! Ft’*.'rtqea-?gﬂ}‘?ﬁb%m&'fo-1 H-
atépine (MY fESepametiaas2i@4eribddtifh Pescrigion &3(320mg, 1.3mmol) in
dihh[o%rﬁéfhamtsamy)rh_a,r&ﬂin%yﬂmrelmé B A riibrh Rthp&hiufe Dfder
sggb 6 o TRl Rks B BA ATy 5, AEBAL B L o
exSANGS Colvm afkh auteg wiih yethrnol Ard &en @ SObHioR Ohp@Enoata in methanol
(20, | The hasidfrations werg dvaporateuaurdsr refuted pressdre hgyaffdrd the title

SPbsiALD7VANS e §PhRL 2 (MRt he residue re-evaporated
Cfr(k;m togqmuene x3). The b[r 0\M]1 oil was purified on a 10g

SCX i on exchange cartridge, eluting with nmethanol then
Deprdpti®mPa i n nethanol. The basic fractions were
2q(2R)5RRp2 ScDiaethylHepyreslidingl]-213-dihgdrgstiMiihdead 5oy (B8)ash
BSSORBIRAES P sQicH ih likRIcaSthetRbid) (M@ 244, 1D B b veE 8d8dd
dradwarR & 1 et IBBAI 5 5 dimethyi-1-[5-(methyloxy)-2,3-dihydro-1H-inden-2-
yllpyrrolidine (may be prepared as described in Description 6) (150mg, 0.61mmol) in
dichloromethane (3ml). The resulting mixture was stirred at room temperature under
argon for 1.5 hours. The mixture was diluted with methanol, applied to an scx ion
exchange column and eluted with methanol and then a solution of ammonia in methanol
(2M). The basic fractions were evaporated under reduced pressure to afford the title
compound (D8); MS (ES+) m/e 232 [M+H]*.

Description 9

2-Chloro-5-(1-pyrrolidinylcarbonyl)pyridine (D9)

Pyrrolidine (0.533ml, 6.4mmol) was added to a solution of 6-chloro-3-pyridinecarbonyl
chloride (350mg, 1.99mmol) in dichloromethane (6ml). The resulting mixture was stirred
at room temperature for 24 hours. The reaction mixture was diluted with water (15ml)
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and di chl oronmet hane (4:96 - 10:90) to afford the title
conpound (D4) (550ng, 48%; MS nfe 204 [ M+H + .
w@e®en6 b3 on 5 1-[ 5- ( Met hyl oxy) - 2, 3-di hydr o- 1 PCT/EP2005/013070
H i nden- 2-yl ] hexahydro-1 H azepine (D5) A m xture of
5- (nmet hyl oxy) -1 , 3-di hydro- 2H i nden- 2- one (may be
prepared as described in Description 2) (150ng,
afd 82ratied wutme:mbm\mhddé(azp Fhadichrattéhdne hy&swane tombined,

ﬁ&%h&r‘?ﬁd iéﬂ ﬁa g:‘?’arﬁaév@b&%le‘a @H@P@dhc&“ﬁ’ré&ﬂé Whfford the title

racet
COMPRAYNS %1&;@?% rred at room t enper at ure

for 18 hours The reaction was then diluted with
Uéﬁ&hp"&iﬂ@mpkmﬂﬂmo) an sex i on exchange col uim and

Tﬁ%r‘a%.q ﬁ@wﬁ% B Agg%@nf%%mws Pridthe %865@% énibte and
r@lsao? iBp using Ahaha us etho g\xgtﬁg‘gescnbe escr|pt|on9

resi duechromat ographed on silica gel eluting with a

%g&r@{,& of 2M anm)nl/qnine net hanol and cimgl(gsegm/aw&H]*“

8) .tO arroro the tltleTorrpound(L)& (CESYH) me
éi@? 4%3 DescrliYT'"8A"@6 (2/?,5R) -2, 556 net hyl -

p}[rshr(e\«?emwrmdy) -2,3-di hydro-1 Hinden-2-yl]pyrroli di ne
(@) A mxture of 5-(nethyloxy)-1
o- 2H 1 nden-2- be prepar as
%esgdr!l;)kl)\g i n Descri I??OES%W%SOHQ, O.Sslggml)
(f‘?&‘?’bﬁhﬂ) ¥ 5-di net hyl pyrrolidi ne hydroghl ori de (251
ngldmbcamr!wﬁ trigthylam ne (0.256m, |1.85mmDl) and
geAic acid (1 drgp, catalytic amount) in
dichroromethane (bni) was stirred at roomtenperature
for 30 m nutes. Sodiumtriacetoxyborohydride (392ng,

Desgription 2was added and the mixture stirred at 400C
6cCidoro- Hre;byl-:f-pyrldmscamoxamldlaw(@1r2)3act| on was then

E%Jwﬁ.ﬁéi M me{rsﬁmran) PP, %darﬁrﬁolsawa§ 8ddd PP aeé%%tﬁbﬂgﬁ g-chioro-
R MR TN T e
M S Wasdstisied aémﬁbtemr@ﬂatuwdef 24 beMre: e%rhwa@mm ip éetrahyd rofuran)

(bt Bctriinel) it bedebanmbine dnikti6s stirteB af Edoh) temfiperatdte folvF2hours.

Tﬁe Qﬁ@ﬁ iRt asditdtddiatAbMEF @5|In| %r@%@t‘ﬁawtlh dichloromethane

e oRlety s P e fiea el Db e and
eganhsefed Lo reduaed paessorato; afierdthe title compound (D12); MS (ES+) m/e
185 [M+i)tet hyl oxy) - 2, 3-di hydro-1/-/-i nden-2-yl ] hexahydr o
-1/-/- azepi ne (rray be prepared as described in

Descr tign 5) (320ng, 1.3mmol) in dichl oronethane
D€§Fﬁ' A& resulting mixture was stirred at room
Gt%m-MMdeﬂthbi! pariginecathoxantide (13) The ni xture was

Dithéthyiaching @M ireéthyatofurappBi2ed, 6.omatol)Sees adeled to a solution of 6-
chloro-3-pyridinecarbonyl chloride (350mg, 1.99mmol) in dichloromethane (6ml). The
resulting mixture was stirred at room temperature for 24 hours. Dimethylamine (2M in
tetrahydrofuran) (3.2ml, 6.4mmol) was added and the mixture stirred at room
temperature for 72 hours. The reaction mixture was diluted with water (15ml) and
extracted with dichloromethane (x3). The dichloromethane layers were combined, dried
under magnesium sulfate and evaporated under reduced pressure. The residue was
chromatographed on silica gel eluting with a mixture of pentane and ethyl acetate (1:4)
to afford the title compound (D13); MS (ES+) m/e 185 [M+H]*.

Description 14
1-[5-(Methyloxy)-2,3-dihydro-1H-inden-2-yl]piperidine (D14)
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exchange colum and eluted with nethanol and then a
sol ution of ammonia in nethanol (2M. The basic

w0 e@e61ans wer e evapor at ed under reduced pressSPCEEPIN05/013070

afford the title conpound (D7); M5 (ESt) me 232

[ MtH + . Description 8 2-[(2K, 5/7?)-2,5-Dinmethyl -1
-pyrrolidinyl]-2,3-dihydro-1 Hinden-5-0l (D8) Boron

At nmxhnemsf ﬁ-@l’némMOSXl))FU31ddTydeﬁ2fd-llftdehfﬂ’ onreeinayre) preépdred 2eidescribed
soa@qct)adhma&ferm 239l i 1B meol), sodium

tr%'ea?oa%goréh %ﬁ%% i %“1% n dnjggddg e‘ﬂéﬁ?d% %% Iagtgryﬂc ?amount) in
dd:@g}gem%tgane |rre)d1a%r fgl@lﬁa atl.tl)' g?[ S. Tﬁe reaction was
thincdilutadomitit mathengl3appiied Than SEX.ibn Pxghanys calummand eluted with
nsdthdirio nditheh GOSBIUtIROATRE BAIMohe it Mekeiard! (R, fTdwe basle fraetiors were

cSRBindlHht'e H@éteﬁ't&#h@%é"ﬁtgboﬂﬁioﬂg@ 14 metEF]ano /%2? [M+H]*.

Sex on exch ange colfum an
then a solution of ammnia in nethanol (2M. The basic
DesgtiptiomdSwer e evaporated under reduced pressure to
23(fitRiperidingl){2, 3-tihydoopHeinded-B) (DM (ESt) me 232 [ MtH|
AMM sQﬁﬁé‘ﬁ bﬁdr@rﬂtr%r@m@||rpd|9hl§ro(ﬁbthane (2.1 ml, 2.1 mmol) was added

dfcgy%g 961” 1@@%&%&8%% @9% 1 ﬁyuﬁée% ég Aeridine (239 mg,

3eRMeY: fiay- Wr PeATRe @adseatiped EhP%ffqr'BBOf( gHdngichipreetfiang (2 mi)
and th mixtuwe stineechatrreodernperaltie far Shaluts. e mixtticer was\pgrified on a
1atgl $(L‘>€¢bnaéxch dchifae BAd BILed vith éthBRsIrahd trTé?Ea 66186dr &M

rﬁ? dTH@ B %né &éf@ c)oﬂ{b‘?n Egrated to give
e e L STORES Ry

evapor at ed under reduced pressure to afford the title
Destriptionts (697 (DMSDAESH) me 2 11 [M+H + . Descriptions

DkQerptidné E?agd@?‘ 3 Zrl'?ﬂf We#é’ Sreg‘?ﬁ (§'awér% oﬂ@ﬁ%thod o that

d?ﬁ%’gssm B%%”h%% m“??e rﬁ%?{ H%Z%Y qe @-ﬁaoa]et@av be

Ptaparedrssdascrias inPasedrtionpd) i2p t@ appERia q)@musw apshown in the
taébldbeélowo- L/ -et hyl - 3- pyri di necar boxam de (D1 2)

Et hyl amine (2Min tetrahydrofuran) (3.2nm, 6.4nmol)
A et ULl 0 O[O T O ine goror | ¢ MS Data

yl I Ul 11T III UI T \J\)UII L. JJI1TTTTUT T
EYRARE A i AT Rl 7\ TS AR W EST e
dlhydrodd-l iatlem-@ofitpyrestidmeat ur p for 24 hours. Ethyl 232iid+H]*.
{CAgyi n tetrahydrofuran) (3} 2 6. 4mol ) was |added and

T R T B TR

%iQquﬁ“dt’"e'ddW" -2yllayredidipeonet hane [M+H]+

(D17)

Descriptions 18-19 (D18-D19)

Descriptions 18 and 19 (D18 & D19) were prepared using an analogous method to that
described in Description 15 from appropriate starting material as shown in the table
below:

Product Starting Material MS Data

2-[(2R)-2-Methyl-1-pyrrolidinyl]- (2R)-2-Methyl-1-[5- MS (ES+) m/e
2,3-dihydro-1H-inden-5-ol (D18) (methyloxy)-2,3-dihydro-1H- 218 [M+H]*.
inden-2-yl]pyrrolidine (may
be prepared as described in

Description 16)

-22 -



10

15

20

25

30

(x3). The dichl oronet hane | ayers were conbi ned, dried
under nmagnesi um sul fate and evaporated under reduced

wpe@sseries to afford the title conpound (D12); MI/EES85/013070

me 185 [M+H + . Description 13 6-Chl oro-
L/, AV -di met hyl - 3- pyri di necar boxam de (D1 3)
Dinethyl amine (2Min tetrahydrofuran) (3.2m 6 4nol)

2@ Spadchdethyla -pyretitlingli-on | ¢2S)E2-methyl-1-[5- MS (ES+) m/e
Q@Ld?r‘iﬁrr&‘IPMﬁdléH &apcmbpn» | metHyRki P2 3(dRBarm 1 H1. 99 mTal[+H]*.
I n di‘chl or onet hane m ) mdetﬂ%}/ﬁ%ﬁj []]dneg rﬂé)?(t ure was

stirred at roomterrperat

Di net hyl anine (2Min t et| PERjeRBEdARASSIREG I | 6. 4rmol )

was added and the m xt ur ®estiiptioad 7at roomtennerature

for 72 hours. The reaction mxture was diluted with
wat eiﬁriwrﬂ) and extract ed wth di chI or onet hane (x3).
E*ﬁ'g' ronmet hane | ayers were conbi ned, dried under

N-gthytbR-Clapyrselidiayiir2 Sydihydea-td- "eﬁ'mb?-wleaxic%fd
pyridswcarhoxaimide (Kl)due was chr omat ographed on silica

gel eluting wwth a m xtu and et hyl

acetate ( 1 :4) to afﬂ@ rrpound (D13); M
(ES+t) me 185[MH—I]+ scription 14

23(1113%#&%)#)35 DINYdrd-1P-iAbdrslo n‘ﬂdﬂ‘ﬂe"ﬁ#@ﬂh@d ¥d dd¥chsdd ifiDRScription

of i P 308 iR Sna b oo emaegtu v reated wit sodum
hydsiser(3 BBa0i §0YbaBineial pibn Afisr 30mi0utes 6-chlons Mrrethyl-3-
ppidirescadioramide 1 Binmd, 0,08zhnidl; mawptbe prepardd asdescribed in Description 10 of
Wéi WEE@%P\%QQ&&H'#@ tHemBtdi® he e&gt |f% Mrécﬁ{e' rhixture was

t
1@bisones T porBempaiafird @rpiglip en éPatea?*@nss R OB Bluted with
"Tﬁﬁ'@npbaﬂﬁtth@ha gelatiantng ammania is snafipane! @M haRe pasieispdtipegiwere
ré@c%arﬁﬁ)ﬁe resu@ohordlegraghedron silied gel eltht&@ withta mixRird)éfihmonia

f | o

?% / Eé%jﬁmbg&ﬁv\egébggcg ré Qrgntﬁe g\;retaporat ed@%“ﬂ\}’aMw MS
/e 3 d?#ﬁound (D14) v (ES+) me 231 [ MeH] + .

Description 15 2-(1 -Piperidinyl)-2,3-di hydro-1

Ekampeten- 5-ol (D1 5) A 1M sol ution of boron tribrom de

533}8%*%\?-'&@-@ gw;gkfﬁa‘?n)‘l)% 3. cmwdr% 1H-AG¥nLs5 Vﬁéxﬁggﬁﬁlme (E2)

uti‘on of

1-[5- (et hyl oxy) - 23d| @Zyl]plperldlne
(239 ng, 1.03 nmmol; ared as described in
Alsebsion ot %hpmgndmyl)éﬁ SHingaror. E@n@f»@ (Y bepteperes as described

inDedcriptiors4)i (162 thgad.8momol) iredrp @liradtbyiforinamide (Benl) was Trosted with
s&]lefﬁ\ I Srﬂ@@mﬁ%'(f 8LAnfN a"i"nd]tﬁ)e Eés%?‘fg ikt .%i.h@ﬂ% rdoR} uMm
e S S R e
apd s migkre, Repted abQQ fon 18 boyisy Ehe mixture was purified on a 59 SCX ion

exchange cartridge. The basic fractions were combined and evaporated to afford the title
compound (E2). MS (AP+) m/e 359 & 361 [M+H]*.

Example 3
1-(6-{[2-(1-Pyrrolidinyl)-2,3-dihydro-1H-inden-5-yl]oxy}-3-pyridinyl)-2-pyrrolidinone

(E3)

Copper | iodide (10 mg, 0.05 mmol) was added to a mixture of 5-bromo-2-{[2-(1-
pyrrolidinyl)-2,3-dihydro-1H-inden-5-ylJoxy}pyridine (may be prepared as described in
Example 2) (186 mg, 0.52 mmol), 2-pyrrolidinone (89 mg, 1.04 mmol), potassium

-23 -



10

15

20

25

30

35

the title conmpound (D15) MS (ES+) mle 218 [ MtH| + .
Descriptions 16-17 (D16-D17) Descriptions 16 and 17

W@ Db6/0&1128.7) were prepared using an anal ogous PEL/RAPIH0$/@13070

that described in Description 14 from 5-(nmethyl oxy)-1

, 3-di hydro-2/-/-inden-2-one (my be prepared as

described in Description 2) and the appropriate am ne,
cabondte\ (@68 mgl he7 trad parseN dvdinkeiBy 11, ethanedid@ingd5 mg, 0.05 mmol)

m@?doémqai%l Q‘?@ﬁl’e'rﬁ’ikﬂu%‘ﬁa& Re#tB84 atlr%fl(r)%? 16 hBX8) TME Rricture was

FW@Q&PP' qr]dnvgasifﬂte SRl gH%(% l?'ﬁgfrliir?tet\ggst efied @téd’&r‘rjder

reguicad grmsrlrrﬁ anddhg tgsjduepyi %m%r[n@ ograpny o% ilica geII equtrng with a
1/1¢-riviztuing bf BV ghrqrla pglutianl in mehlyan)ol 2dighldiomethanetpiaffordethe title
cém YOUrRIXER) 8s aRPddentiE ﬁﬁ)&@@bwmmﬁ nt/EBB4 [M+H]*.
(1 Pyrrolidinyl)-2,3-di hydro-1H i nden-5-0l (nay be
prepared as described in Description 4) (15ny,
Exampledol ) in di nethyl for mani de at room t enperature

(YvEsantiemee 8-(6H [2- 1Sy alidimyl 2 SeihydroZtiind Ilﬁxy}-3-pyridinyl)-

- 2ipynRilidindtie (E4) Af ter 20 minutes 6-chloro-L/-nethyl -

pyri di necar boxam de (14 y be prepared

as described in Descr WWM%%Q) was

added and the m xtur eated at 80Q0C for 4 hours. The

T el #9842 EBy R 'é’r A draem, wrr%r e ”ﬁﬁdn
PYFRIIdNRER (LB ?‘6ﬁ“ %[eP‘r‘fe RgrgIped )W S
sépasatedfonzac20 mnsx 3B¢ ent €0 miesan ainichlech @0 ealurgn gluting with 1 1
hEMtaAERleBinapAtedfonratd bii TamBein. Fhe fracibnvdohtairingrabdverenantiomer

ﬁfp%rp%%:,haemar@% i g%f%ﬁ%% 4§ ol %%@)vr 7h(a1?4 "

m)p§: 9 61HI, dn)nW)B (2H3MY 83416 87 {3kl mh d84- BHy 1)] HR§ RS- (PHi e 2.80-
2(5B2BHBIM), 2. 2D( 21, qointet), 1.86 (4H, m).

2-(1-pyrrolidinyl)-2,3-di hydro-1Hinden-5-0l (may be
E%&p AT d as described in Descri pti on 4) (162 ng, 0.8

dry dinmethyl form treated with

(@)&nmonqufdew({[&r( n@yrrd'cbny')r?f& 9"hmrd> W@nq%‘sﬁwﬂpﬁ)@ -3-

pyridinyl)e2-pyrirolididon¢ (Ef)om t enperature for 90 m nutes.

5- Brono- 2- chl or opyri dpne 1.6ymvl) was added

and the m xture heate 0 r hours. The

m xture was purified a 5g SCX ion
The racemic 1-(6-{[2-(1-pyrrolidinyl)-2,3-dihydro-1H-inden-5-yl]Joxy}-3-pyridinyl)-2-
pyrrolidinone (125 mg, 0.34 mmol) (may be prepared as described in Example 3) was
separated on a 20 mm x 250 mm 10 micron chiralcel OD column eluting with 1-1
heptane — ethanol at a flow rate of 17 ml/min. The fraction containing above enantiomer
was evaporated under reduced pressure to obtain the title compound (E5) which had an
[a]p = +8.6° at 28.8°C (MeOH). MS (AP+) m/e 364 [M+H]*. NMR (CDCI3) & 8.28 (‘1H,
m), 8.18 (1H, m), 7.18 (1H, m), 6.94-6.87 (3H, m), 3.85 (2H, t), 3.25-2.88 (5H, m), 2.80-
2.55 (6H, m), 2.23 (2H, quintet), 1.87 (4H, m).

Example 6
Methyl 5-{[2-(1-pyrrolidinyl)-2,3-dihydro-1H-inden-5-yl]oxy}-2-pyrazinecarboxylate

(E6)
N\ o}
o LT C0-O
]
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exchange cartridge. The basic fractions were conbi ned
and evaporated to afford the title conpound (E2). M5
w@ 2spermde 359 & 361 [MrH] + . Exanpl e 3 1-(6-B¢REPD05/013070
-Pyrrolidinyl)-2,3-di hydro-1
H-i nden- 5-yl ] oxy}-3-pyridinyl)-2-pyrrolidi none Copper
iodide (10 ng, 0.05 mml) was added to a m xture of
S5d|bﬁ10ﬂiﬁn& {1bAg( A.30mmol, 60% in mineral oil) was added to a solution of 2-(1-

%;%Iird | g w.'n dre: 134 by @rc@(ﬁhéy ée b %FédSasv&dseﬁwéd% Dedbftion 4)

Cl 1

n')o?) @dlﬂwr}yipmzﬂnﬂg%& é@w e rels bﬂg H#g§ 8V\?’asrgﬁn‘red at room
tepapesatsiefonc2 miouies MethgidH- ﬁiuor012 pyrarifesaybayytate (66mg, 0.38mmol) was
added ddheRidiE héatadd at daraasidamrgen 1ob 16rgours. THe mixtake wagithen

%@qj%%&ﬁ t%aer%% gpa.ems#%% mgﬁ éﬁ 16N aﬁé bibtedvith

meiANalac thef} R IO PEEIOTFRR MR iqr@dvefe
evapbeated entier exiupedproasuse traffordigetide Fermroynd r(E@) (Ep+) mle 340
[d+wemat ogr aphy on silica gel eluting with a 1-19
m xt ure of 2M ammoni a sol ution in nethanol -
di chl oromet hane to afford the title conpound (E3) as a
Exa®8 € nixture. MS (AP+) me 364 [MrH + . Exanple 4
5({12- (1EI’Iwm0Iidinyelb-2;B-Qi®y{i{c21Hinden-S-yI]oxy} -2-pyrazinecarboxylic acid (E7)

-Pyrrolidinyl)-2,3-dihy
H i nden-5-yl ] oxy} - 3opyr dj/yP‘a i di none (E4)
The racemic 1-(6-{[2-[1 ¥pyrrolidinyl)-2,3-dihydro-1
H i nden-5-yl ] oxy}-3-pyridinyl)-2- pyrrolldlnone(125
Mayjyl 6-{[24(1rmyololiditytag, 3bﬂwr®pb{fiwna@ylm«bﬁiwmiﬁenarboxylate (may
|re§1 2 dRALEERIARPIE OY(68m3 00.MBininoh MhsRsbivediir &@anol

(§r{1 an%@? %l wﬁjflﬁ %8ﬁgg}§eél%ﬂwnp9yd%@e gblat J?F(Btz% S%Pﬂg %hd the
refyling naikHre Wamelimearat reRrm BupRAralre. ke Y "F'&iﬁfcg' FRIYEe vas
dilded hitainretihdnel and dpplied topousmt |c(rm9chad|gecimlumardarwmelgtaqj with

methamoPdnddRerP? Sol(AER@Thmméaid iftathao (2RO ATHe\Baslic fractid¥¥vere.

clerglied e siflond bleslhg ot e il Bpohglb 11 e

M+ld- 2.55 (6H, m), 2.22 (2H, quintet), 1.86 (4H,
Exanple 5 (+)-Enantioner of 1-(6-{[2-(1
ExBpi@s i di nyl) -2, 3-di hydro-1 Hinden-5-yl]oxy}-3-

o B YA AR o

pyriginegaghoxagyi 8)2- pyrrolidinone (125 ng, 0.34 mol)
(may be prepared as desclS a 3) was
separated on a 20 X | cl\on chiral cel OD

colum el uting with 1f 1 eptane - ethanol at a flow
rate of 17 m/mn. The fraction containing above
Sediamt hydrige (44mg, 1.1mmol, 60% in mineral oil) was added to a solution of 2-

(hexahydro-1H-azepin-1-yl)-2,3-dihydro-1H-inden-5-ol (may be prepared as described in
Description 7) (209mg, 0.9mmol) in dimethylformamide (4ml) and the resulting mixture was
stirred at room temperature for 20 minutes. 6-Chloro-N-methyl-3-pyridinecarboxamide
(187mg, 1.1mmol; may be prepared as described in Description 10 of WO2004056369)
was added and the mixture heated at 90°C under argon for 18 hours. The mixture was then
cooled to room temperature, applied to an scx ion exchange column and eluted with
methanol and then a solution of ammonia in methanol (2M). The basic fractions were
evaporated under reduced pressure and the residue chromatographed on silica gel eluting
with a mixture of 2M ammonia in methanol and dichloromethane (5:95). The resulting
compound was purified on the mass directed autoprep to afford the title compound (E8);
MS (ES+) m/e 366 [M+H]+.
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was evapor ated under reduced pressure to obtain the
title conpound (E5) which had an [a = +8.6 at 28.8C
WO Mpaos1193V5 (AP+) me 364 [ MtH + . NMR ( CDCl 3) pdT/8PR85/(13070
1H, m, 8.18 (1H, m, 7.18 (1H, m, 6.94-6.87 (3H, m,
3.85 (2H, t), 3.25-2.88 (5H, m, 2.80- 2.55 (6H, m,
2.23 (2H, quintet), 1.87 (4H, m. Exanple 6 Mt hyl
5-{[2-(1 -pyrrolidinyl)-2,3-dihydro-1
E IJB fedr- 5-yl J oxy} - 2(—) pyrazi necar boxyl at eSodi um hydri de
64§21 f?,@%)—%%niéfhﬁpﬂf);{#omin%3',3-8|Jh|yziro\4@ﬁ-iﬁggﬁg-y‘i}%xg)w-methyl-
3ypyridiiecdrboxamide EQi hydr o- 1H-i nden-5-0l (may be
prepared as described inyDegcription gj(SOrrg,
n

0.25mmol ) in dirrethy,lfoﬂnhﬁ N the resulting
m xture was stirred- t tu for 20
gi gut esl. Met hyl 5-chl gro- 2- pyrazi necaf boxyl ate (66ng,
.. 38 . S d a he m xt h
SR, U mELPL b U e e ol s
[(2B.5R)@sh-digtedei-dtnyrrelidimyn?. Belihyee- Hringder-3-/f may dgfrgrared as

d6Uribed indDeb cEibtidreg) (Wd3rhg, etshand) inalimethytiermamigle|(4rhi) and thie
e%l]ﬁi}?@ lrn%tl']rg V\Egihﬁ&?ét 6N emddtSuRAS! 50 flndfds! QR0 NEmethyl-3-
7e

.
eva ed ynder r ced pressure to attord the title:
pelocaiio-arudy 2. FoSiranes P By 3 oS B deshuign 10!
W@20040/54369) was added and the mixture heated at 90°C under argon for 21 hours. The
mixtdre Avals thepyddoRditél 'rdblyri ferriberatehe Naplistt tb/an/sck iesxchange]cokiyhn and
- - r . .

oSO8 PR By 50 bihcton
WETERYRBP IS FEAUSHIAIESHLIRPRNNS UG SULld, Qe mass directed
atitppiiep o aftorg dleutitle cpmEOUrRBER); MB ESihirolg 3emiM-+H]e.

resulting mxture was stirred at roomtenperature for
Eggm JH es. The m xture was diluted with nmethanol and

t i h | luted with
Grit HERTO OV Aencby s AR P YRR AGEEFRENBIIde (E10)

(2M . The basic fracti offs® OrN d under
reduced pressure toNaf t hs e ound (E7); M

(ES+) me 326 [MrH| +. JExanpl e 8 6-{[2-(Hexahydro-1

H azepin-1 -yl)-2 3-di hydro-1 Hinden-5-yl]oxy}-.
SpARbHYIe @23ngy0 B0mreh BV TR e SYKS SR nA ROHIA 21
pyrédiidiny!)-2, 3dimpdro- G6iden-Sril e be prdpprageas dasdeiobd ip Rescription 4)
(%ﬁbg@ﬁnﬂfl) iR dimeiepfamshnite @7EAé Fesbiting mixture was stirred at room
bl N S S e gt o
desarbein Pevaraienito)(@omy. Gfmrelawasaddediang the wpdhre hagled at 90°C
under argon for 72 hours. The mixture was then cooled to room temperature, applied to an
scx ion exchange column and eluted with methanol and then a solution of ammonia in
methanol (2M). The basic fractions were evaporated under reduced pressure and the
residue purified on the mass directed autoprep to afford the title compound (E10); MS

(ES+) m/e 324 [M+H]+.

Examples 11-14 (E11-E14)

The following examples were prepared from 2-(1-pyrrolidinyl)-2,3-dihydro-1H-inden-5-ol
(may be prepared as described in Description 4) and the corresponding chloropyridine
for the stated heating time using an analogous method to that described in Example 10:

Example Chloropyridine Heating MS (ES+) m/e
time M+H]+
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15

stirred at roomtenperature for 20 m nutes.

6- Chl oro- L/ - net hyl - 3- pyri di necar boxam de (187ng, 1.1
wonwb/061may be prepared as described in Descri pp¢DREPD05/013070

of WO2004056369) was added and the m xture heated at

9Q0C under argon for 18 hours. The m xture was then

cooled to roomtenperature, applied to an sex jon

R ﬁ?JRM}S}ﬁetﬁﬁé

e E‘P{Wr?cﬂd

wloryp3-ure of 2M
wrrameeér%%,h@ee
&.115 ied on the

2B HROrOINe Ch WefH?ldffW])hc

15333%{1&%5@%& reduc

diRydre-d &t-inden- éhr onHdYPepIsearesSsi | i ca
hdesmibed imDeseriptioro! 1)

rass directed autopre

5:95). The resulting

M2 hoargl t hees a
. The basi
ed pressufe and
gel elutjng with
nd
conmpound| was
p to afford t he

nd. (
L e e & uuupuunu 1\

B{-{2-[(2/?,5/7)
Ryreolidiinyicadbeny!s2y |

e nedtl ]

V4
\4 =] LOoT) II‘ C QUL

Ziiéﬂ%fpﬁe@hyl 1- pyrrd
pyrxglidinyMarbenilypyridine
(Fhaeod Frebare@dsum hyg

H]eSCFIEeC;F%beQCTI\APOn @ .

IV I_IJT l:d.ll IC 9
17 D3 di hy

ride (22np,
ed to a splution

Ylozylpymige (E12) di yret hyl - 1- pyrrolidinyl|] -2, 3-di hydro- 1H-
N@Wﬁq{ph ( may 36 GHiGpaN-ethye® descrilbi@cthdurs | 352
frﬁa 9 (Lhedebapo gy 4 = DY o e
g res %%egs %e gtirred at|room
'UF%" or 262 RISPEfekas o-|L/ - met hyl | 3-
p}pxy}eﬁ necar boxam theD¢@Bptipn ’UZ.)SSnm)I ; |may be prepared

BFidResMbbRadide N
Ed and the m

Description 10 of WX

ture heated at 9G)C

004056369) was
under argpn for 2

IIIC UL

N S¥BiEmalbyiel2-p

piratididyl213h net hapwidirsedrioliamide (swlyut
ARy A Plindeib- Twse Bﬁb%a?ed‘ésa@éslc%ed WE

)ﬁ@dg}r reduced pre
Hirected autd

Ul © WwdasS llI'EII LUUIC

pderg-PafY-dBsthylndr exclf

e NS Y

lU I " UOTTI
AYES co| B and

ion of anponia in
re evapor gt ed
e purified on the
title conpound

e 10 6-{[R-(1
de (E1 0)| Sodi um
60% in mneral oil) was added

RyridinecanBoxamide n e 366 [ MtH] +.  Exanpl
Egyrolidinyl)-2]3-di ridinecarboxam
hydri de (12ng, 0.30mmmol,
to a s utlon of 2 (1-

NB%T - di h¥dro 1/-/-1 nden-
l-éd[i’a

may be
sidinl Brdiledsor 1 Hrinden- &yuwsé
pra2nseaiboxamidé (B15)y! f or mam de (3nl) and the resul ti ng
m xture was stirred perat ure_for 20

at
m nutes. 6-Chl oro- 3{5\3'/‘;[ ece % iNde] (may be
prepared as descrilje ( ANT scription 10) (60ny,
0. 38nmol ) was added aRd the m xture heated at 9Q0C

54[2de rPyarotidinyf-2)3- cm%/di’mmHSnde'Fh@ylﬂd)oy} l¥p®rau&$chﬂbeﬁylcmld6(dlay be
pr‘eg]afeﬁoa@ &eSHJﬂfefd% §m %@%5 t001 %ivab ‘&%s@%{é&‘ﬁ"{‘ge
digwﬁrx]rnn I‘?n lls Freated wi carbony%nml azolre (gBmg (5] EémmoB and the
resulting mlxture heated at 40°C under argon for 2 hours and then stirred at room
temperature under argon for 72 hours. Methylamine (2M solution in tetrahydrofuran)
(0.36ml, 0.72mmol) was added and the mixture stirred at room temperature for 2 hours.
The mixture was diluted with methanol and applied to an scx ion exchange column and
eluted with methanol and then a solution of ammonia in methanol (2M). The basic fractions
were evaporated under reduced pressure and the residue purified on the mass directed
autoprep to afford the title compound (E15); MS (ES+) m/e 339 [M+H]+.

Example 16
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met hanol (2M . The basic fractions were evaporated

under reduced pressure and the residue purified on the
won@s/0diipect ed autoprep to afford the title corP@DERZNOS/013070

(E10); Ms (ESt+) me 324 [ MH +. Exanples 11-14

(E11-E14) The foll ow ng exanples were prepared from

2-(1-pyrrolidinyl)-2,3-di hydro-1H i nden-5-0l (nmay be
5(Bropss-24{23[%2 SieZ-metind d -pyrr@idinyl]-@i3-dihydio-tikindene5-
yggw)ﬁﬂgﬁ,@(ggs)chl oropyridine for the stated heating

I Me Using an analogous met hod to that described in

Exarrpl e 10: Exanple 1% ;\)3

L/ - Met hyl - 5-{[ 2- ( 1- pyr \ol'd i hydro- 1H i nden-

5-yl ] oxy}-2- pyrazinecar boXan de E

TBIS{qOHIPPQDW?ﬁ oraparasyiromo 2: [(?-deZHyJaﬁhb' rryToligieyl-3.3,9ingirg31H-inden-
5l pyayizé prspardicasydescritzec id Desenyptioe 19) egpeg ed anglogous method to
tfi aesdribed in Exdriae! m%ks@?&%ws‘hh&m@nms di ssol ved

I n dichloronethane (3m ), treated with

N. N -car bonyl di i m dazol e (58ng, 0.36mml) and the

Example 1hg mi xture heated at 400C under argon for 2
Nemethy|-8r((2-( hpipesidinyl)e2j3-slihydorhH-iedparSeylloxy}-Grigiding gon
choxamid@Ety) Met hyl am ne (2M sol ution in
tetrahydrofuran) (0, was added and the
mxture stirred fat 00 or 2 hours. The

m xture was di I-Ut th d applied to an

sex ion exchange ©ol um and eluted wth nethanol and
sbbiam ydsiae @8 M odh 6andisHersibn immineed oll, 1.2 MmoliThes bdddddo a

s&HQﬁr%@ HFERIRYADIEH. wqﬁenrsgaggggg?r 934581 A be
serbad ip Desfrnd oy i 1 2h5the Rinture

w[amqurad at;:_r;agrm;p@perature for 20 minutes. 6-Chloro-N-methyl-3-
piichnddacbuxaiide{ (35T (rigH) 42mmet, imdy-be-ppeprared asidesgtifedin Bedeription 10
oy\ﬂ/?%oélébaeﬁé Nya addel @R HRY inbxelir8 Biebied Bt o0 ME Soro MR G he

e S g B85 o oo erperayy Jip speguqlad o 5.9 pGslon
egcr@pg? ﬁﬁ'&'”ﬁ@"ﬂﬁ’é‘ﬁa‘i’ lé’dh methanoban @6" |ar§°t95'§6 of ﬁ'i”l'flﬁ’ﬁ'algf“etham'
(2M). nihechrasimrfed ciguseneebhbihed@ndrexaporatacr The tesidueesnpirifed by
c&umW@h(cﬁﬁa‘tb By & Silida Sldfind Wit 5:5 didricroik®ard — 2M ammonia in

rln 5) r{]s&)'npa%lh h@ﬂr&%ﬁx f ncl’ed1 ggra?ed to
ol e g R R
was added to a sol ution of

Eﬁaﬁ\biqy‘m%w (E18yE99)2, 3- di hydro-1/-/-inden-5-0l (250 ny,
% lggqg and &Y ( FZs @@@ﬁ%% &%ﬁ‘?% QfslnBeﬂw éd&lo@%ﬁgmemddQB that

des rlbed ln xamag 1 ?romatﬁ]e appr{)pnate star{] ing ma%rla as slhown in the table
below:

Product Starting Material MS Data
N-methyl-6-({2-[(2R)-2-methyl-1- | 2-[(2R)-2-Methyl-1- MS (ES+) m/e
pyrrolidinyl]-2,3-dihydro-1H- pyrrolidinyl]-2,3-dihydro-1H- 352 [M+H]*.
inden-5-yl}oxy)-3- inden-5-ol (may be prepared
pyridinecarboxamide (E18) as described in Description

18)
N-methyl-6-({2-[(2S)-2-methyl-1- | 2-[(2S)-2-Methyl-1- MS (ES+) m/e
pyrrolidinyl}-2,3-dihydro-1H- pyrrolidinyl}-2,3-dihydro-1H- 352 [M+H]*.
inden-5-yl}oxy)-3- inden-5-ol (may be prepared
pyridinecarboxamide (E19) as described in Description
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was stirred at roomtenperature for 20 m nutes.
6- Chl oro- L/ -net hyl - 3- pyri di necarboxam de (357 ng, 1.4
wonwb/ 061y be prepared as described in Descri ppCDRPH05/013070
of WO2004056369) was added and the m xture heated at
90 OC for 18 hours. The m xture was allowed to cool to
roomtenperature and purified on a 10 g SCX ion
‘ exchange col um and el ud ad) wth net hanol anoﬁhen a —|
solutron of anmonia in nmethanol (2M. The basic
fraciﬁﬁ‘?s wer e conbi ned and evapor at ed. The resi due
fied by columm chromat ography on si
1d46§2- [025)va-Methad-1spyirlidieylbaaSt dihydro-1 %WD&XYW pyridinyl]-2-
pyEbliginohe $E20)t i on. Fractions containing the product
wer e conbi ned and evaporated to give the title

conpound (E17). M5 (EStp nie 352 [ M+H] + . Exanpl es
18-19 (E18-El1 9) Exarplles 18 and 19 )\(jElS & E19) were

prepared using an ana ogdU O t hat descri bed
in Exanple 17 fromthe a ate starting materi al
as shown in the table bel ow Exarrpl e 20

Exa 6I o r% h 3éln a?\al d lah%rfé{ a’t estrighh 'ﬂ1e3
frguﬁw%ﬁwg%@%z ﬁﬁ%ﬁhé'cﬂ am(gg nx%%éh oL sy oo

(rhénalbe prepereides delscan IEsampbriﬁr)n MS (ES+) m/e 378 [M+H]+
5- brono- 2- ({2-[(2S) - 2- et hyl -

r%?a;% 4dinyl]-2,3-di hydro-1 H-|nden 5-yl }oxy) pyri di ne

wifrﬁhv'%xﬁﬁ%ﬁem?% iyl gt Hlinabstyiie -

pmdwecwwoxe de(B21) - pyrrolidinyl)-2, 3-di hydro-1

H i nden-5-yl ] ox;g} boxam de The racem c

L/ - met hyl - 6- {[ 2- [ )-2,3-di hydro-1

H i nden- 5-yl ] oxy}o 3- pyri di necar boxam de (may be

Thé eRffsiNasetd@sss {208 gyrrdlidiny2(8-eihjdrovidsingeparyibegd-Bn a
%ﬁ%éza’resxgmﬂdg Q> 4r6@8s eéganbsa fh éta%ﬁpléh \vvaé 6&0ar&®d on a
250 VR B LB mﬁmpgar(?a'fmﬁ'?%s@fai%ei o FlTi Aﬂs@afbedmum”
pyrghaged fmmﬁhw@'xT@@)ﬂn%ngaS)fqthgW\éﬁhé]e@fanfvetfaﬁ 99-10 v/v ratio; pump
mixgdeat a How vate ofre7 wilmird). Bjectianeblaree aetsi0cimiveas deyedtipivwas by U.V

2B OSMRABHE ©58m 25’#ﬁ‘é"’fractloﬁ%nfai theRbe@NértioRer WaS evaporated
u%‘é’e‘%‘fg?&% 'E)H}S%H%rtto}@ﬁ i %%995 a%hdﬁ%ﬂ ﬁ/ﬂﬁﬁ %gd %'h 51]53 u.r+e84 4°

npoun ad an

(Me@H) MS(FEOHN/ RS BE: me 338 [ MFH + . Exanpl e 22

Example 22
(-)-Enantiomer N-methyl-6-{[2-(1-pyrrolidinyl)-2,3-dihydro-1H-inden-5-ylJoxy}-3-
pyridinecarboxamide (E22)

x (o]
H | N
/N =N
o]

The racemic N-methyl-6-{[2-(1-pyrrolidinyl)-2,3-dihydro-1H-inden-5-yl]oxy}-3-
pyridinecarboxamide (may be prepared as described in Example 1)

was separated on a 250 mm x 21.2 mm 10 micron particle size chiralcel OD column
(pre-packed column purchased from Chiral Technologies) eluting with heptane:ethanol
(90-10 v/v ratio; pump mixed) at a flow rate of 17 ml/min. Injection volume was 0.9ml|
and detection was by U.V absorbance at 254nm. The fraction containing the above
enantiomer was evaporated under reduced pressure to obtain the title compound (E22)
which had an [a]p = -50.0° (MeOH) MS (ES+) m/e 338 [M+H]*.
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(-)-Enantionmer L/-nmethyl-6-{[2-(1

-pyrrolidinyl)-2,3-di hydro-1 Hinden-5-yl]oxy}-3-
w@yosderierar boxam de The racem c L/ -net hyl - 6- {PCF/ER2005/013070

-pyrrolidinyl)-2,3-di hydro-1 Hinden-5-yl]oxy}-3-

pyri di necar boxam de (may be prepared as described in

Exanple 1) was separated on a 250 mimx 2 1.2 nm 10

Bxamipda2particle size chiralcel OD colum (pre-packed

5%8?ﬁm[ﬂw-6wi‘8ﬂ’&n§(l)-‘2','9-@myﬂ?$-1ﬁﬂﬁmb%bﬁﬂpyﬂd_ﬁﬂé ng

hept ane: et hamQl o( 9010 v/ v.ratio; punp m xed) at
a flowrate ofwal/@//m' 'tion vol ume was 0.9m
and detection sy U. WabsSor bance at 254nm The

Al hfrd 812-ERPYANIRINGS-2L NEinpd8 V12 -RBaRELS (MRAy B8 PBrepared as described

iCHEROEAL € R UG SR GRS HiBohd 1 shdGolf add £ chioro-5-
lgﬁé?dqgﬁw@égéggg%ﬁi iE g&%ﬁé@%ﬁgrﬁarﬁém%a%:ig at 150 °(§ in

ab-Hrogle Optifnjser (Merpwaveoior A-hburgl Potag3ipyproadioneteA4dxg L3ramol) was

a@fleRaridLhdbting at i 0 T In) artERndi DittiSerHiicion@e8 cbntilued #@a further 4

hgﬁrs.pf &R e%sqﬁgl%rd'tﬁr%Qgh Be Bl fél%‘te agélrgﬁarag’rhe residue

mol ) , (E)O %SSI car nat e rrg,l mmt ! [th oM

wais PHIItE G2 109 363\ /PR rHNEngs igepclfingviin Mg Il:ﬂ' ol then

adinriahipl rietharoli e {BiafractiopssweregvedoratediBO thergsidugrfurther

pEhfiessbyRish theRfatograpiovey silida0gel éluling!vith aRoikass b@M ammonia in
PN FiCAI AT EthaHETR b -WRss) 364t Wtitﬁe&}rﬁﬁgﬂina%éﬁ%s a light

I

g%fi 00 e 3q BB Cacky® B8 (ot ag! uGiE (1.9, 652
(t8b10) PSTeIH. 3. 14-PE0ADE. @A ZRA G, TR 18R T v

purified on a 10y SCX i on exchange cartridge, eluting
Ehinpld24 hanol then 2M ammoni a in methanol. The basic

1S bRl ouR Bk -%?Sé&ﬁtaé?féﬂ s 2Py Tandlhe BH4) ; ng
with a mixture of a'g{}thanol and
di chl or onet hane;, 1 99~F595) 0 afford the title

-{1= )o it l‘?— 14 H rg-r1 e _Bi‘{j(,{, 4§ re geo 15 described
irug?s‘gég%@gvéag%@;ﬁ(@%%%@.'391?5"2@ id( ﬁfﬁgnf mmol),
conmep(ll] asetatay(116ma §.6dmragl), tdathylamineERe@yhl 214mmol) and powdered
4§¢C§EM$§WV§£W¥&%?W$E§?2§?§WEW®S(3ml) at(ﬁroom temperature
fdr 17 HAGFY, :%f Bidlﬁ{;;}b'o Mi€adi D, n%g Wha§ aBded and stirring
2-(1-pyrral 1. di -2, 3-d1 hydro-"1/-/-1 nden- 5- .

ol o b, G o oBgET s e MR oo
trgouginrelity anditherftrate ReaRAraed ofhedesigiel was eHfiedRnua RadIOX ion
exdapee Chitrjdgacelutigwith dik6ragol the® 2Rramhhonit in miethahalniThe basic
fracidad were eVebdrmba aRd theReWHEE RthE pUrRies %&'ﬂééh ShrBMBtography on
siiiéé)n‘gégr@al.{tiﬁgévitﬁta' thix@ifle b2 RHEHi 2 FEhBRE S0l R dcnfroh@RThe (4:96)

to afford the title compound (E24). (45mg, 29%) MS m/e 360, 361 [M+H]™.

Example 25
1-(4-{[2-(1-Pyrrolidinyl)-2,3-dihydro-1H-inden-5-ylJoxy}phenyl)-2-pyrrolidinone

(E25)
&Q “Co-O

1-{5-[(4-Bromophenyl)oxy]-2,3-dihydro-1H-inden-2-yl}pyrrolidine (45mg, 0.126mmol;
may be prepared as described in Example 24), 2-pyrrolidinone (22mg, 0.252mmol),
copper(l) iodide (3mg, 0.013mmol), N,N’-dimethylethylenediamine (1.5mg, 0.013mmol)
and potassium carbonate (63mg, 0.452mmol) were suspended in 1,4-dioxan (2ml) and
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for 17 hours. 4-Bronophenyl boronic acid (17nyg,
0. 09nmmol ) was added and stirring continued for a

wo mobier19¥2 hours. Dichl oronet hane was added apciI/ERPZ®05/013070

m xture filtered through Celite and the filtrate
evaporated. The residue was purified on a 5g SCX ion
exchange cartridge, eluting with nmethanol then 2M

hé@tﬁa @t 250 1T imedntEmgk Oplinésdpascrowbvatr 24 meurseTee mixture was filtered

ﬁr fine C?g@gg@ﬂﬂz flitfe eeSidated f T fReiu® Wak pusiedy fidsAsh
A e R IR e qu@@regfgﬂﬂ%bmg Qp@gma%rar@g(;JErﬁorghethane
(& PRlof be PrRduE; wasdissANSE A Cpleramethanesans 1M ygrogen Aplande in
die@Q) eed (1mi-afded andEieampitere 38rrad {of S{mipuies. The solvent was
evfbb’rét@ﬁ lafll 'ﬂi@ r)es%u@tr@ht'é}d With-dlethyl ether, stirred for 5 minutes and the

»E?ﬂéﬁ )c()j)by? i \F%'ZJ %5@3 ﬂ?tltle compound (E25). (5mg,
1F—V°|

roI|d|ne (45ng, 0.1 26mmol ; may be
prepared as descrlbed in Exanple 24), 2-pyrrolidinone
Ekamiple 26). 252mol ), copper (1) iodide (3nmg, 0.013mml),

1% thk-E@-h?Y( %l%ﬂ?@g?ﬁg‘d\go&g%m n-5 @Jé@lgg%%rgﬁﬁﬁ)-z-

'rﬁ’ai°'4d'8PB‘?( 2nm) andpeated at 150 OC in an Enmrys
Opti m ser m crowgve 1fbr Ns The m xture was
filtered through 'e ad Yhe'filtrate evapor at ed.

The residue was rified by flash chromat ography
5dbdn-RHIg- (A nyrrolidimy! x2,3rdihydfo- Pitinctemeiry/Ifoxiyypyriding e(a‘rﬂﬂmga@c%mmol
nitlyaJel e sared Baaesdrined@M Exa me PBRdUféthWasintld s0divesk (50mg,
ocyrm&u?f ggﬁrt} @g.dgregm A8FN, &thaﬁétﬁkﬁr%}hpeﬁéogsmh (3mg,
%%?M”éﬁ?r § (B8 nie gl wete ssaghdsgan 1.4-
diox@la(w) and heatedahigo °§tln@n Emyys Pptianisep migowavafoes hawg. The
mibiereSmdsvitetediamagh @bliteTdnd thefilirdtev@apdrateat] Tha resdusovapurified

bhhsH éjanHStoIgPJp'h eﬁ}ﬁHBWﬁH% rﬁ EtPd of M Frhmanld/th MN&hah&t ar83
Hna?tpan%(}ﬁa%@? %[P% g/e |ssolvgg) ri(glghkgromethane and 1M

rPﬂ%féPh'?flcﬂﬂ m é’i@}'}yj sthsy kindli ?ﬂﬁef’ d tPemipdys) StEEA Hf& minutes. The
s¢|8 was-dvaparafed{drd-thd resipuertatedi witH Jietyl3etoerhytitreat-for 5 minutes
ahd fhe d@)‘ﬂ%ﬁt SedanledX Yh® ¥6liddidatedred iPvEELO 18-afBFRIMAEL iitléBYmMPSund

él%ﬁe(?ﬁg‘p @"ﬂﬁﬂ&% [Moﬁfx?gglrrg, 28) 5mmol ), copper (1)

i odide (5ng, 0.025nmol), N, N -dinethyl ethyl enedi am ne
Ek8mple 27 025mol ) and pot assi um car bonate (122ny,

306 3PP YrrdWiiRy15-2 SPERY@S-1 Aindeh-5-9116XA3- fzﬁmil}ryﬂnl(h-oxazolldm-
zrbq‘%t(%g ﬁ't 150 0C Iin an Enrys Optim ser mcrowave 5
hour’s he m xture i Itere through Celite andthe
flltrate evapor gt ed. | The ’@W&S purified by flash
chr onat ographyo\/,utl ng with a mxture of 2M amoni a in

met hano nd
5- Iodo 2- {[2 (1- pyrrolldlnyl) -2,3-dihydro-1H-inden-5-ylJoxy}pyridine (100mg, 0.25mmol;

may be prepared as described in Example 23), 2-oxazolidone (44mg, 0.5mmol),
copper(l) iodide (5mg, 0.025mmol), N,N’-dimethylethylenediamine (3mg, 0.025mmol)
and potassium carbonate (122mg, 0.88mmol) were suspended in 1,4-dioxan (4ml) and
heated at 150 °C in an Emrys Optimiser microwave for 8 hours. The mixture was filtered
through Celite and the filtrate evaporated. The residue was purified twice by flash
chromatography eluting with a mixture of 2M ammonia in methanol and dichloromethane
(4:96). The product was dissolved in dichloromethane and 1M hydrogen chloride in
diethyl ether (1ml) added and the mixture stirred for 5 minutes. The solvent was
evaporated and the residue treated with diethyl ether, stirred for 5 minutes and the
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di chl oronet hane (4:96). The product was dissolved in
di chl or onet hane and 1M hydrogen chloride in diethyl

we@rivenci 1231 ) added and the mi xture stirred forPGI/EP2005/013070

m nutes. The sol vent was evaporated and the residue

treated with diethyl ether, stirred for 5 m nutes and

the sol vent decanted. The solid was dried in vacuo to

s@lgérﬁrdécéﬂited tTHe @n@w{aﬁpags«u g)(uéage% [tozéf?#dy)e B@%onmyBund €E27). (9mg,
anmpl e -(1

18&&“’&%»—‘%@ M % 3- di hydr o- 1

H i nden-5-yl ] oxy} 3-pyridinyl)-1 ,3-oxazolidin-

A8 plibligetions{ h@uding bytrnoblimitticrg PRieptsndinaiant applications rrifed inghis

s é/dlf]cﬁffdf'} ¥ 'hbf@lmlﬂc&"’;rf@ﬁfég by PefefAb®bs if 68sh ipEividus pabkdticswere

a‘%ol plfﬁ@\r/l | ggaga%)t? gg w%@j{)@é%djn%l%)férérmer& as though fully

s} farth. g rret hyl et hyl enedi ani ne (3ng, 0.025mmml) and
pot assi um carbonate (122ng, O ddmol) were suspended
Bidlogicat Bataxan (4n ) and heated at 150 OC in an Enrys

A%w%“eﬁ% PEEEKEARG nlin Bo pokRPiol Hoy bF piPRreg
a%dar@glvwﬁnm@g%mpﬁopwrm ce by flash chromat ogr aphy
eluting with a m xture of 2M anmmoni a i n nmet hanol and

(8l chicRarRiderniérhiniRl HaTan Aeoduct vas di ssol ved in

R 750 Ty B rmocs

SR{6hL10d -1 TPREWaDFloref intoad helding yPaiPe PCEINAT hdOPES(IRijisogen) and
its cDRRavhsisblatedifehhipis vectoe by restriatior didgestiorbofrplammie &Nenlith the

gié& B’?ﬂm dRg m& §Ghnd Tih ﬁeé mté the'Agudtiie eséprb@s.efra%t@ort&;ene
&n)'ddegqd wh FEERNE Sev B T CRHestpct tRidfh fa dtem

Qrepatt@ﬁﬁgewpﬁﬁ?ﬁ@ﬁt's switahed affiin e, absppeafian ipdHcer and switched
of frethefprestince bf an indbesrpivas partarmedraatdedcribedrie US Ratert res:

5'3% &G hs B?@' kY. da%ﬁ's @35%340@ LA IGA Fas RERbHIRE o &Mbetent
okl ! b F S Snd Bt CLBp B L e b {iaiiog
Zpesiht 4ar aptitigligrvdtichozllows ibeseieeiigniof sellsrxpeessivgrtee epbleragne
wm&sya i Prefg & 6IRT FGkricarRiqESWidANSESOpgtnil "t D®Idnis| cawtaiviing the re-ligated

?oe\gglrejéentﬁlb%] cal’if)h 9Ral gIS hbRAFB? P&sk&tlsﬁlﬁto ngprﬁnahan
cgl w?sl[gggﬁrea/tgrom r?HELHF‘S o trgnegy%st 'UT §(t5‘%ln|m%he p(?eneHS
plisovirband isvleted Usisigdi RYAvsepasationgdiiiisgien MidFyep) as per
manMcturergealdennss [iggedPNA was i sol ated fromthis

CY-ﬁfk? e@/n%ﬁeséﬁiy(_&%ﬁé?gc ?/ﬁfim vﬂfchQ @gg@oﬂ/ %W(Fnk}’ltrogen)
WEFRISREUS @t g§( L&jl$,pery %plgte Medlum containing Hams F12
(GIBCOBRL, Life Technologles) medlum supplemented with 10% v/v dialysed foetal

bovine serum, L-glutamine, and hygromycin (100ug mi™), 24 hours prior to use. Plasmid
DNA was transfected into the cells using Lipofectamine plus according to the
manufacturers guidelines (InVitrogen). 48 hours post transfection cells were placed into
complete medium supplemented with 500ug ml™* Zeocin™.

10-14 days post selection 10nM Mifepristone (InVitrogen), was added to the culture
medium to induce the expression of the receptor. 18 hours post induction cells were
detached from the flask using ethylenediamine tetra-acetic acid (EDTA; 1:5000;
InVitrogen), following several washes with phosphate buffered saline pH 7.4 and
resuspended in Sorting Medium containing Minimum Essential Medium (MEM), without
phenol red, and supplemented with Earles salts and 3% Foetal Clone Il (Hyclone).
Approximately 1x 10e7 cells were examined for receptor expression by staining with a
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(I'nVitrogen) digested wth the same enzynmes. The

CeneSwi tch(tm system (a system where in transgene
we2EeeedddN i s switched off in the absence of BEI/EP2005/013070

i nducer and switched on in the presence of an inducer)

was perfornmed as described in US Patent nos:

5,364, 791; 5,874,534; and 5,935,934. Ligated DNA was
rdubapfiyeloneicritibbdy, danaised ragaibsithe E-tecvinal duysain bathedvistarmine H3

%%Ec. ¥ asadaarﬁ.ee %?te@ rhidlfe8, BlicHdY wﬁb VABRES ﬁpgqutﬁr?gwmea.um
Roporter e abfted e ?%scts%\‘;@rn@ua%ws e e 17 bigfes on e
with ap;@hentambb gnjikogy) canjugstadgvit Alexa 48%f lqﬁqgg@nce marker
(MelBt@amnProfed)nEollowving @@t fadhervashesiwite Sertindeviédidrnpctlloywere
fiﬁ%‘gb 'Er}r86¢]rP£‘5 N3 Y Shr @lélofselﬁnéés")‘gﬁé ﬁ'@n'é?ﬁlybga 8n a FACS

B S s o Al Ao ol DRGSR i o e
wiesmher-isducesi erlis freBrad ip o sppaileamaoneki Ffos@@la@@enned cells were sorted

aMsﬁxbteRfeﬂ@)nt@%%ﬂ pmﬁaﬁtbmrr@r@orgmetdahemm coRiad@eN300ug mi™!
Zg'Sin atq'l %ﬁ!)\’v?:‘d & e%%a'aﬂ?‘ﬁ%}é{é 3R QQ?CF gBr%sggw‘fFa%élbody

wer e
38%?9@%@?‘}/’?@ Bt“f’ % r? Cﬁ?n'g'ﬁg't rﬁnqq@eparatuon
Hams F12 (G BCOBRL, Life Technol ogi es) rredl um

(IHUPP MUTRBYaAE prépdrati@fdrony caltureligells f oet al  bovi ne
ﬁ% ?)@of l‘he%&rg{o%n 1) ba%rgg ot]é/ %r%ﬂd r\‘zvn%]pQQ 'Eg?lgb ré%}en?sdf The cell

p@vﬁé '%@FP@G@%M‘ 0] m&we%ﬁ e pr ﬁgnta@wrftﬂmhj N6 t he
hy@noxyedioyipipeasingiN'-@edtharesulfdnid/Aadid GiEPBS) (B héQ)rsipplestented with

1bé-ﬂﬂ1§lfe§6édtlﬁaa&§ ViliSudyRleBe a?gjin@éj $igna L88P), o5 e/ BAdKMACIN (Sigma

Bégg@ E&FJP %tﬁ}/ Srﬁec&%ﬂ %IJ’ egletlctagﬁggpquﬁnr?mM é)ﬂeglmgﬁ%%ulfonyl
i PRST 960 T QarbM RBEIRIA (SOMALIERS eaa oesendomogenised by
20f 1§ $eone baystsoin a 1L Brenglass\Wadsg blenderctoilowed by tentuifegation at 500g

f&%@ﬁlﬂ@@g{ ‘Tﬁ@‘shﬁ@'ngﬂaﬁﬁg thH n%‘i hy, b@@gﬂlﬂr aBinfiRutes. The pellet is
SgEPER 4 dolpes el YP'?%‘S‘% SRR gployed by

hgmogﬁr@sqnqnm 2 Dawace bamegritings {10-h0 S6okeshgANBigiAgHL the preparation
icaliquaiediintg pblypiopylen&ssbestandlstavedlat#0{QVEM) , Wi t hout
phenol red, and supplenented with Earles salts and 3%

Foet Cl on roxi mtely 1x 10e7 cells
(\/{gre?sl(?xﬁfﬁ W@&fpbét%glf’gﬁf%?"@%gres& on by staining with
Tae Ayman HIgegaptass cianed being knayn proggdsiees degalibesttin thediterature
[BilotHesntri Biep hye OR@s. ITodimiirh € 9B4 S30e (3) 943 Chimee@ harmster ovary cells
s{é?ag}@@f'e%glngrfhé REMERH (}Qcéﬂtg%e?é ?eﬁé}g{ee Bofdihg tW‘Rnown

p%@ge@é&eav%eﬂ&%ﬁq?%ﬁt%? oL PR i A RORY s

ice wwth a goat anti rabbit anti body, conjugated W|th
OAnpeandsSé the HVeREHEASEbEBIskRN fof iINDAtRCHIbIBGIcEr V0@ 8) in accordance

I rther washes with Sorting Medi um
W MRk ERedysr | through a 50mm Fil con(tm) (BD

B| osci ences) and then anal ysed on a FACS
)] Histamine H3 functional antagonist assay

For each compound being assayed, in a solid white 384 well plate, is added:-

(a) 0.5ul of test compound diluted to the required concentration in DMSO (or 0.5ul
DMSO as a control);

(b) 30ul bead/membrane/GDP mix prepared by mixing Wheat Germ Agglutinin
Polystyrene LeadSeeker® (WGA PS LS) scintillation proximity assay (SPA) beads with
membrane (prepared in accordance with the methodology described above) and diluting
in assay buffer (20mM N-2-Hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) +
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Vant age SE Fl ow Cytoneter fitted with an Automatic
Cell Deposition Unit. Control cells were non-induced

wa@eddbdetipeated in a simlar manner. Positivel yPer/armesio13070

cells were sorted as single cells into 96-well plates,
cont ai ni ng Conpl ete Medi um containing 500nmg m 1
Zeocin(tm and allowed to expand before reanal ysis for

108HRPUAT! +XIMIsg IR pH7a4 NaOH) adyivea dinalivgpiumae bf 30gi which contains

5% gfﬂda?% tl@@@z?@?&@a II"Yﬁ?Jg%ghﬁfﬁttr%ant@ﬁw EFd{‘(ﬁ}Fe@&%o minutes on
aizpl and S\ tD o T sTEn R, Plal FodleSHiAntEich,

geanbsitiet 3 diphesphats 63D )eSigmm; sliluted én assay byﬁﬁfl)et is
(€ SUSB@I@%M [0 TRsumesersian) IRddiactatyaontenitratiog=3MBd/mi;
e |
%f gb;%ﬂn‘}{oﬁ ﬁ?éhﬂ‘?e &h a%o%éﬁ%ﬁ&ﬁiﬁ%ﬁ?a%lé%ﬁltﬁe final
a%?cyé%owefl't@ﬁ'ewf F'é@a}‘? %ﬁ'@ﬁl P° Si gma L2884), 25nmgy/ ni
Altec?-Brimoisn theSilgteds 891XBYed forfireie Iayﬂ@%r@namdw@ounted on a Viewlux
cb@ttéﬁmvgeé 6 ¢3/86 Filler (& Min/plaeDafaas uhapédayhsing 4 a:parameter

Iogleﬁlllr%l e%%atq{r{]/@:%%laa%gv éfﬁ]s 89 Mlﬂgﬂiﬁ ii%'?\léﬁarﬁﬁg %{ﬂzdc{eﬁ% well.

are onog second burs
allitre glass Waring blender fol | oned by
(lUent Histampirie ldhfuatctibOamntagonist ausisﬁwt es. The supernat ant

Oofpollfds SRWH3sfedAB alfisdl Walkd 3@aRbdtttne 384-WaR pld WRf cél seeded
ag%gdeb@pgeg%gg | ?Y@dgs%@f&; Wil o Nt 1‘44%1546|9|Xk892 5%,
Gy L eslUpass. 105\ MgRdy2 Mk CARl=L oM propRBSCid 2.5 mM, pH
apjustedta 7 i40rwithaNaDH dubMe dEactt welpio Itrgptedpyithetepltal bessludionl of
Febe4ath @b o ﬂoﬁ}ro&ésl Hukre B auopéh@élaiéb%#@men%ddlaa@aIfbr 60

iR ATas dRae A iR TuBleialel B EYBEA cel washer
switeypHgavingzEd biffanin gach el sandAhan peateyidh 10;€i;|qf tgakempound in
Thades buffepv Bagh Maﬂellslnsmbﬂtdq#omleasallmg/ gquéibtatiomof thi fest

c&rﬂﬁ&md%ltél"\ﬁé ?ecQSlBP I B3 S WAGEPEA] 'tr@SteH Qith R OMIF Hfs%‘?rﬁﬁé%cﬁ@tlon in

T literature [Br. J. Pharmacol
YP7eBYel071] . Corrpounds of the |nvent| on ma be_ '

Fueetioaal antagonismys indisalsr Y @giuppressien ehistgming induced ingiease in

fivbrescehbe, s PhdaRUtcd®yalssSEPR siysten (Mokicalet Dewd:& ). By means of

LSS A TS s i

Igical gpat !y

Ppamasolsgira 6’?3?%@?"3@% §%d diluted to the reqU| red
concentration in DVSO (or 0.5m DMSO as a control);
ReBuitsOmM bead/ menbr ane/ GDP m x prepared by m xi ng

HifirRR @é B ltt‘l’é EgthdbuRBl BPENAAES t?aiégg\k@% ek, €¥592 and
E25-E27 were teste ma{helz ers]tdpn‘flr?ex |-I§nfur¥:tlona ta oms assay. ?‘he results are
expressed as functional pK; (fpK;) values. A functional pKi is the negative logarithm of
the antagonist equilibrium dissociation constant as determined in the H3 functional
antagonist assay using membrane prepared from cultured H3 cells. The results given
are averages of a number of experiments. The salts exhibited antagonism > 7.5 fpKi.
More particularly, the hydrochloride salts of the compounds of Examples 3, 4, 12, 20 and
22 exhibited antagonism > 9.0 fpK..

Hydrochloride salts of the compounds of Examples E1, E3-E5, E8-E15, E17-E22 and
E25-E27 were tested in the histamine H1 functional antagonist assay. The results are
expressed as functional pK; (fpK;) values and are averages of a number of experiments.
The functional pKi may be derived from the negative logarithm of the p!C50
(concentration producing 50% inhibition) in the H1 functional antagonist assay according
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menbrane (prepared in accordance with the nethodol ogy
descri bed above) and diluting in assay buffer (201M
woR@eMydedxyet hyl pi per azi ne- N - 2- et hanesul f oni BCHEPIH05/013070
(HEPES) +100mM NaCl + 10vM MgCl 2, pH7.4 NaOH) to give
a final volunme of 30m which contains 5ng protein and
0. 25ng bead per well, incubating at roomtenperature
td the ChngiPRLEotfsequtien (r(IHehgrY andnd PusoffpiVi bir, 1933 aBidctidnan
PhermdiI. @ba%c@g PRENNAE %Bhd@bst@@@ﬁﬁﬂié@éﬁt@é’brﬁm < 6.0 fpK,
guanosi ne sphate Sigma; diluted in
assay buffer); (c) 15m 0. 38nM [ 355] - GTPyS (Amrer sham
Radi oactivity concentratlon 37MBg/ m; Specific
activity=1 160C /mol ), histam ne (at a concentration
that results in the final assay concentration of
hi st am ne bei ng EC80) After 2-6 hours, the plate is
centrifuged for 5 min at 1500 rpm and counted on a
Viewl ux counter using a 613/55 filter for 5 mn/plate.
Data is anal ysed using a 4-paraneter |ogistica
equation. Basal activity used as mninumi.e.
hi stam ne not added to well. (Ill) H stam ne Hl
functi onal antagoni st assay Conpounds are assayed in a
bl ack wal |l ed cl ear bottom 384-well plate wth cells
seeded at 10000 cells/well. Tyrodes buffer is used
t hroughout (NaCl 145 mM KC 2.5 mM HEPES 10mM
glucose 10M MyCl2 1.2 mM CaCl 21.5 mM probenecid
2.5 MM pH adjusted to 7.40 with NaOH 1.0 M. Each
well is treated wwth 10 mM of a solution of FLUMAM
(10 MM in Tyrodes buffer at pH 7.40) and plates are
then incubated for 60 m nutes at 370C. Wells are then
washed with Tyrodes buffer using a EMBLA cell washer
system |eaving 40m buffer in each well, and then
treated with 10m of test conpound in Tyrodes buffer.
Each plate is incubated for 30mn to allow
equi libration of the test conpound with the receptor.
Each well is then treated with 10m of histam ne
solution in Tyrodes buffer. Functional antagonismis
i ndi cated by a suppression of histam ne induced
increase in fluorescence, as neasured by the FLIPR
system (Mol ecul ar Devices). By neans of concentration
ef fect curves, functional potencies are determ ned
usi ng standard pharmacol ogi cal mat hemati cal anal ysi s.
Resul ts Hydrochl oride salts of the conpounds of
Exanpl es E 1, E3-E5, E8-E15, E17-E22 and E25- E27 were
tested in the histam ne H3 functional antagoni st
assay. The results are expressed as functional pK
(fpK,) values. A functional pKi is the negative
| ogarit hm of
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t he antagoni st equilibrium di ssociation constant as
determned in the H3 functional antagoni st assay using
woreovb/0erie3 prepared fromcultured H3 cells. ThePePERLIDF013070

given are averages of a nunmber of experinments. The
salts exhi bited antagonism> 7.5 fpK,. More
particularly, the hydrochloride salts of the conpounds
cehnganpl es 3, 4, 12, 20 and 22 exhi bited antagoni sm >
9.0 fpK,. Hydrochloride salts of the conpounds of

Examples E 1, E3-E5, E8-E15, E17-F2 szﬁf E7vverF
1t oot BompoLRoHPETUIAMET FPRTTHEH B RO ERIERIR AT eTe0
assay. The results are @gxpressed_as func (Ropal pK,
(fpK,) val ues and ard average fer of
experinments. The functiong 2
t he negative Iogarithn%dziﬂ pre€s50 (cofeentrati on
produci ng 50% i nhi bi ti in the H1 functional

ant agoni st assay accordi ngto t h@) Cheng- Prusoff
v@,géﬂi}l on (Cheng, Y.C. and Prusoff W H., 1973,

22, 30

S e e e e e RA‘!GELCA( Bk Reroary, -x-Co

e qyglpawax b1 GHCOBh o CAFIGRI-Y neteroan, X

Cag eﬁﬂﬁalﬁl{gﬂ(}l( f—fﬁ@érb%dwr-xca‘ril -X- lt:}w«z:ghamragqyn -XRtyleanyk sXatyd-Y-

h 5 clyl OX-Petefdgryl-Y- loalkyl, -X-heteroaryl-Y-aryl, -
% :ﬁé\gry[(yﬁ? gy% -Xs ge A Xetéyc@y g ﬁeterocyclyl Y-C,.5 cycloalkyl,
>é~jneiemyklylw-wyar-%rheterxcx@sd fte}@p@ra(l kA-heterprycly-¥eigrocyclyl;

&brederits ayoha ak K:yL alk’ylhet erocyclyl, -X-aryl-Y-C 3-8

| t .
Y°r§8 egérﬁt% tﬁm9>% Yf@rd Nﬁe“‘e’?’éé%"ﬁgf‘ﬁz %,f g_éfé)si NHCOC, alkyl;
ni§/halogeg, 43 e'.k%laf?w koxyy Gyano, amino o,
m«ehasentsanyntegerrfmrnﬂd‘aﬂyl

nréﬁaregérﬂf, BRirtbgeY st BrogyCl Y1, - X- Ihet erocyclyl-Y-C 3-8
ar
Reg?(hés[%nﬁyriydr?%ép @Qﬁ%g%}(%y yﬁ-lk\(’] y
PreRrReRnis Bﬁﬂq’%ﬂr from@i%tiocycl yl ; X represents a bond or
wBrefn sdidtplkyl, ¥alagtye Seyit keterobiyhand IRte®cpdif\irounsof ROON, be
idratPs@iskitmned by 6he SRor@rsubbitidats e %' K¥lor 3R&hich may be the same
or. @ﬁﬁrgﬁ? :%8 wtpu?(!hoagg geleﬁ%d (?roﬂ'l Jﬁié grou?]rfo s@ Jgoéfyhfl ﬂnﬁ’ydroxy

rese

cYa|9s BYENTQ: oG o gbr AehalqC kory, Qo e, Cep @&@ébﬁt%y'Q s alkoxy, Cs.
6 byyﬂtm@y,e allouyC . d’nék)d),er(Cj(elGalaj/IB% alkpxy, €ps etkemiyd, G
aikBR |Ir @'TL &k s@fon\oheq 9?'“ |§@fn@| act&%lkylsw%ﬂ@lykm
@ﬁ%ym L BB by B o
o L st Srr Dy s Slame: ' GO COR, Cuo
atkpiduNdnaatidaC,@ atigl, €65 eljkylbrmn‘nGJa alkyl, agjsutfonaislbj arylcafboxamido,
aRAURERAMidBE I ), arylcarboxamidoCs alkyl, aroyl, aroylCy. alkyl, arylCi.s
alkanoyl, or a group —NR°R®, —C . alkyl-NR°R®, —C3.5 cycloalkyl-NR°R®, -CONR°R®, -
NRCOR?, -NR°SO,R®, -OCONR®R®, -NR°CO,R®, -NR*CONR®R® or -SO.NR°R®
(wherein R*, R® and R® independently represent hydrogen, Cy. alkyl, -Cs cycloalkyl, -C;.
s alkyl-Cs ¢ cycloalkyl, aryl, heterocyclyl or heteroaryl or -NR®R® may represent a nitrogen
containing heterocyclyl group, wherein said R, R® and R® groups may be optionally
substituted by one or more substituents (e.g. 1, 2 or 3) which may be the same or
different, and which are selected from the group consisting of halogen, hydroxy, Ci.e
alkyl, C, alkoxy, cyano, amino, =O or haloC alkyl) provided that where R’ represents
—Cs. alkyl, R is not substituted by hydroxy, C..¢ alkoxycarbonyl or -CO,R*;
or solvates thereof.
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cyano, nitro, =0, hal oCl-6 al kyl, hal oCl-6 al koxy,

Cl-6 al kyl, Cl-6 al koxy, aryl Cl-6 al koxy, Cl- 6
w@bkdoghetipd, Cl-6 al koxyC 1-6 al kyl, C3-7 cycl oedkEPI005/013070

1-6 al koxy, Cl1-6 al kanoyl, Cl-6 al koxycarbonyl, Cl-6

al kyl sul fonyl, Cl-6 al kylsulfinyl, Cl1-6

al kyl sul fonyl oxy, Cl-6 al kyl sul fonyl C 1-6 al kyl,

suI fonyl aryl sul fonyl, arylsul fonyloxy, arylsulfonylC

| k f
al Ky ?\ %ﬁguﬁ%%kcgﬁé{lp%alclgm‘? Wﬂe;é’ih R Qé?ﬂs %&&' -X- ry -Y-
hanequygluh f’&hatﬁf%@"l\(' ef&r%yF'Y' chiterg |°én¥ -higerodrg-Y-
hafekadyclylar yl sul f onam do, aryl car boxam do,
aryl sul f onam doC 1-6 al kyl, aryl car boxam' doC 1-6

aI ky oA aroyl C Lkanoyl, or a

gr ou oéﬁ%accoréqgé) ‘gf"fpy q—%%é)ﬂ s% td .

cycl c?é“IhRS?FO%FQOQP@a”}'@md by aREMIRR " IreyRs 8oSIRER" group or a
halOGENERDRS or - NRSCO2R6, - NRACONRSR6 or - SO2NR5R6

(wherygl 'h@teBParleahé@Q)c%yl %ﬂgﬁ?@?/ %ﬁgsgtltlkktgdli 8R rtrfégﬁélérocychc group by

38§F%9&“8§”§°6€Ea%a¥rﬁyP aryl, heterocycl yI or

heteroaryl or -NR 5R6 may represent a nitrogen

4cont Al donpduhé besapding koyanygsrecgding\tiaire iwmessin X rédresétts arbdnd.
R6 groups may be optionally substituted by one or nore
substituents . Q... 1, 2 or 3).which bethe sa r
53111 B BHPOURR ASiaRed 1y Rrerate . SHeE YgParesSNE  Bond o
Cébnsi sting of hal ogen, hydroxy, Cl-6 alkyl, Cl1-6

al koxy cyano am no, =0 or hal oCl-6 al kyl) provided

gt hat EERERG 4 ahity whefen Risents 0.
substltute ﬁ%a ﬁpdl % ﬁyd) éajzzlrlqsgkoxlycarhgonyrnsroerB -%r(]fR
or solvates thereof 2 A conmpound according to claim
71, whAerosipourd agensdieg émany prceding ¢claim, wherein n represents 2.
- X-aryl - Yhet er ocycl yI - X- het erocycl yl - Y- het erocycl yl,

8. X hﬁt&‘)ﬁﬂ)%m{& géordl?&t; r%f &@E%Amqﬂ{%\glhﬁlﬂ& e réents 0.

conpound "accor erern resents:
- X-heteroaryl optional I y substituted by a - CO\IR 6R7
9gr oup, compo@m 2&Rbrding tgpclaim hwhishdgye gompound offormula E1-27 or a

phamitRbeafly ¥ceptdbRl &t selvite thdiebpnal | y substituted on
the heterocyclic group by an oxo group and/or an -R4

ahoup 4. A conpound accordj n% to any gr ecedi cI aim
er é\uﬁﬁ‘aﬁ(“?%'ﬁ'%%éﬁff@o%l“%wa'm OmR”%"(?rfB G%‘P‘a fdi ng
farmubany) gsrdefieeld inganylomerf clatmes €t ¥ a ppanreserutically bond or

aé@ptaﬁnle SICARNVARKNBESPERH 8 BhPhaRBYIdNE §EHpRDbIECERiER or
el 'SS@I n mrepresents 0. 7. A conpound accordi ng to any

preceding claim wherein n represents 2. 8. A conpound
according to any preceding claimwherein p represents
10. 9A canpoupd as defireddn dnyigné of daiaisr tb 9dri ecpharsaeeutically

abQPRIN§h10dr SoRatBtharebifof (s@n tAerapy.

12. A compound as defined in any one of claims 1 to 9 or a pharmaceutically
acceptable salt or solvate thereof for use in the treatment of neurological
diseases.

13. Use of a compound as defined in any one of claims 1to 9 or a

pharmaceutically acceptable salt or solvate thereof in the manufacture of a
medicament for the treatment of neurological diseases.
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pharmaceutically acceptable salt or solvate thereof.

10. A pharnmaceutical conposition which conprises the
weovpoemaB of fornula (1) as defined in any oneP@f/EP2005/013070

claims 1 to 9 or a pharmaceutically acceptable salt or

sol vate thereof and a pharmaceutically acceptabl e

carrier or excipient. 11. A conpound as defined in any

19ne afméthad BBtreatientof areumidyital diseasssiveradH gorm[sepbdjblirfistermg to

a‘ch%gltm%egé PAeY%&f? telﬁgﬁtﬁ/%fanﬁcﬁfnt Hﬁ@cérﬂ cSLl?ﬁrcﬁFPd/rmu ) 43 defined in
aﬁham%fc%ﬂmsca}mgw M@ﬁi‘aﬁ%@&%Ccsfeta@‘&seﬁf’é“@ P@?ﬁmf

for use in the treatnment of neurol ogi cal diseases. 13.
15se  afpranfacauacd domposiedn Redse n tha Yreatienobf mduadlogicdl t o

{%ﬁgéeswa%{@&ﬁ% 'tﬁe;‘édra(p&% RBLe B%Jstde‘ﬂﬁe(fﬂ' éf?to‘?le of

ture
Claiesii R 01 BPhABIRCEYIG: aFcent aé’é"a%ag&rfﬂﬁ’n% h%
pharewicrutitallpacoeptabld cagiieral di seases whi ch conprl ses
adm nistering to a host in need thereof an effective
anount of a conpound of formula (1) as defined in any
one of clainms 1 to 9 or a pharmaceutically acceptabl e
salt or solvate thereof. 15. A pharmaceuti cal
conposition for use in the treatnent of neurol ogical
di seases which conprises the conpound of fornmula (I)
as defined in any one of clains 1 to 9 or a
pharmaceutically acceptable salt or solvate thereof
and a pharmaceutically acceptable carrier.
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