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NI COTI NI C ACETYLCHCOLI NE RECEPTOR LI GANDS FI ELD OF THE

I NVENTI ON This invention relates to di azabi cycl o-octyl
wa@npiodee1sor phar maceuti cal | y-accept abl e sal t s tPeT/eEf0p4/001941

processes for preparing them pharnmaceutical

conpositions containing themand their use in therapy.

Ii ganos. fSICOBSR? AR ey bR RSB ok 130055

| i gands f

FIELDASIREE. INRAGH: ND OF THE | NVENTI ON The use of
conpounds whi c ind nicotinic acetylcholine receptors

i n Thisanvend@nrelatesod dmzatziogpdo-ottytlamated er pharmaocduticaldy-acceptable

duced cholinergic function such as AIzhelrrers '
saltiffietg BIOCEHH TRy EPasIE Nt BRAGH Se7 GRREOSIARY @pyaining them and

thend@se ?n%ka?)g ﬁgng oﬁecﬂss%%l_r%g to E‘&Hﬁ&{}fd@ﬂgﬁ tclfeolfgands for nicotinic
sC |zoph ni a al'gesia, Tourette s syndrone,
acetﬂahédnnesrmép@orsl(m@@hﬁs)has been di scussed in M Donal d et
al. (1995) "N cotinic Acetyl choline Receptors:
Mol ecul ar Bi ol ogy, Chem stry and Phar nacol ogy",

BA@@RmmﬁomTﬁEwﬁ? ts in Medicinal Chemstry,

41-50, Acadenmic Press Inc., San D ego,
CATha lusb c)ﬁx:dmpdunldmwhmﬂn bahd nl(:dﬁﬁd)acé‘ty\keholmuaiecdﬁtm fin thedreatment

of a e b5 A3 Gler R D1 oS P RERIC AP S RVER KGR lisease,

coghiVER dtRAL GPBREdREs, BhGel M es@fbﬁt éﬂl@lﬁﬁé b@s@atlon, neurgprotection,
receptor-active conpounds of formula [T wherern: DpIS

schizmpheania dndlgesia,bopgeite’s swidfame, and R@Iﬂdnson/srcﬁsaase sas|beet dicussed in

vt 8 1 TN S o B SRR R, iy

and Pﬁﬁﬁﬁcol@g‘? @h@ﬁteﬁs St a1 AP BRs irPVe8RIRE CREmsE %&”30 p. 41-50,
io nmbered fused aromatic or heteroar omat é)

Académ’mg Psgssﬁmm mmwgomAlandzlndN ilBams Btredg(dﬁ%)t Nesiyoral Nncoimic
a ul fur. ato |ngle
Acof it fpceions. Brug isbiia B dOT o MR A e,

- C4al koxy or Ar2, vvhere Ar2 is a 5- or 6- rrenbered

aromati c or heteroarormtic ring having 0, 1 or 2
DESQRIPEWCEEHEHWENTK)nygen atonms, and 0 or 1 sulfur

un gg%g{l wa Fon &ggget;?gg%at?m%é{ﬁ%ﬂ@ol{ente%eée% oerpa%‘ﬂgg Qgrlngoun%ls of formula

NO\N

AN \”/AFIE’G

wherein:

D is selected from oxygen, sulfur or N(R')y;

Ar' is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, or selected from an 8-, 9-
or 10-membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen
atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

E is a single bond, -O, -S, or -NR;
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substituents selected from-R3, -G -C6al kyl,
- C2- Coal kenyl , -C2-C6al kynyl, hal ogen, -CN, -NQ2,
w0 ap3/06158( O) NR3, - NR2R3, - CH2ZNR2R3, - OR3, - CHZ2ERBSER2004/001941
-CO2R4; Rl, R2 and R3 are ingependently selected at
each occurrence from hydrogen, -C -C4al kyl, aryl,

het I C(OR4, - R4 SOZ R4,
P Cois Qe el ol v (o O Qﬂoml@ EPBEDB)A Ty ar & Grgmbered
aron'ilazw%?ffﬁ%ﬁgbrarc%ﬁﬁ&ﬁ%g 3 g @1 gr fﬁfﬂxgggﬁlaﬂoﬁmzﬁ) 21 Sk%%derrlxt%fcglms, and 0

T or i ndepen
or 1 sullhecit@ds;at each occurrence from hydr ogen, -Ci
-CAal kyl, ary or heter . The invention als
endbRiRMER &S @%éﬁ%%?@ Pe@ﬁ?ﬂﬂy 16#3*?“?5“@??(1 orhas 1,2 or 3

I e r
subsﬁﬁl\éﬁﬁt‘}égé éfrcq?rF I?ag‘(izleééﬁﬁ%ﬁescf(?%me 6allﬁg1§f1 }%alogen -CN,
—NO£ oCHy,I-S((I))nRh hNRﬁRt eaHbNRFR%, o@aégaﬂzomé oan(dOzR4
formul ations containjng them nethods of using themto
{ r Bot R ngdh o lraiﬁaeltd@ﬁ Y £5lg718d af eanb porEsAes Bpng hydrogen,

t
-Cl-égallggg 1‘1’1@te¥\$ (b@%‘; &S@ Sl S,e%@ kyof"‘cstd

or s And°i At ermed at es
used ah@Rﬁﬁxecxanmnhtrtem -((F83,G{CH, e whaim@ds ma;@n; sulfur, NR4 ora
uses of themin the manufacture of nedi canents and
bondises of them for di agnosti c and anal yti c purposes.
]irgo%.l d(? 4f the invention are those according to
wherein: Dis selected fromoxygen, sulfur
orkN(G{*])ax;ZAr 1is selected froma 5- or 6-nenbered
arormtlc or teroaromatic ring having 0, 1 or 2
ni BidBeh &ﬁg 0 or 1 oxygen atons, and O or 1 sulfur

at QAB, inQL e?ﬁh i Ribclddoeath &currficeont %Kg'i’ég@r? g?' (ff&lﬁgfj aryl, or

aromati c or eteroaromatic ring system
hetermiaryd. nltrogen atons, 0 or 1 oxygen atons, and 0 or
suI ur at Qns; |saS|ngIe bond, -O -S, or -

s eT8e LBETPRASH GRAOGHEREES E{EIRBASIESS FRRRHORS, lwwéwﬁr%ysable
el 8 Pl TARY SEcSUEL gBR AT g
comparitidhsand Yorsmilitioms adboaing them, methods of using them to treat diseases and
conditions either alone or in combination with other therapeutically-active compounds or
substances, processes and intermediates used to prepare them, uses of them as medicaments,
uses of them in the manufacture of medicaments and uses of them for diagnostic and analytic

purposes.

Compounds of the invention are those according to formula I:

-

N/ \H/ArjE/G

wherein:

D is selected from oxygen, sulfur or N(R');

Ar' is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, or selected from an 8-, 9-
or 10-membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen

atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
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where each Arl or Ar2 noiety independently is
unsubstituted or has 1, 2 or 3 substituents sel ected
woe@swelRB) -C - C al kyl, -C2-C6al kenyl , - C2- CoaP&/8E1004/001941
hal ogen, -CN, -NO2, -CF3, -S@EO) nR3, -NR2R3, -CH2NR2R3,
-OR3, -CH2OR3 or -CO2R4; Rl, R2 and R3 are
i ndependent ted 2.each occurrence from
%‘r gﬁéﬂlg e@ndsté ryl, heteroaryl, -C(O R4,
C(Q)s NElRAred ﬁ%%%(rj@_éen gldﬁlko ORAI%‘%CI%BAFHS a 5- or 6-membered
conbination is - wheréin Gis oxygen,
aronsahicfan theteNR4omatic ang)bming 9, § er 2nitdgen atbmsk0 jos 1 Oxydencatoms, and 0

1 nis O 1 or 2, and R4 is independently selected at
or é‘élg‘ﬁaé%‘eirrrence from hydrogen, -C -Cdal kyl, aryl, or

hewefeaéavéh A@BPA?”IE&%B}' ﬁ@é@h&m@rﬁ@ RhiM¥BfSed drhas 1, 2 or 3

vzvohydrol ysabl e precursors and
subsphentseekeated dednh YR aeCeptakyle-altatkeniib r€psalPant,ilmidgan, ~-CN,

-NO%?— O‘{QE@) gg,te.gﬁpﬁfe.#{awi{%ﬂ? 3'_ ﬁﬁ%i ni_gg f'{éé oxygen;

heer Ras IR g 1ﬁde69nd%ﬁﬁg @&e@@d atleaJ&h toEélQrFéﬁcé‘h%HPhchS’éen

Oxygen at ons, fur at OITB or sel ect’ed

-Cs- €u'cdhylaa191 e tebeargld -G (@B é;(@ﬁﬂlHRc, -610:Ré periuRonat i c

xRt &t Sheortinater s (GG FHRapOREn Ciipar e, AR R, ora

bondi single bond; Gis selected from hydrogen, methoxy or
2, where Ar2 is selected froma 6-nenbered aromatic
orjiseitéraralrorratic ring having 0 or 1 nitrogen atons, 0O
ﬁx%grzf atons, and O or 1 sulfur atons; where each
k noi ety independently is unsubstituted or
hagnélo RoPs apdsubstituents sel ected from hal ogen, -CN,
-CF3,” -CH3 or -C2Hs; and stereoi soners,

er% i independeitly snimﬁdwm@ gasutrErcepien hydwgen,afig-Cealkyl, aryl, or
heteroaryl,

and stereoisomers, enantiomers, in vivo-hydrolysable precursors and
pharmaceutically-acceptable salts thereof.

Particular compounds are those of formula I wherein:

D is oxygen;

Ar' is selected from phenyl or a 5-membered heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, or selected from a 9-membered
fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen atoms, 0 or 1
oxygen atoms, and 0 or 1 sulfur atoms;;
wherein:

E is a single bond;

G is selected from hydrogen, methoxy or Ar®, where Ar” is selected from a
6-membered aromatic or heteroaromatic ring having 0 or 1 nitrogen atoms, 0 or 1 oxygen
atoms, and 0 or 1 sulfur atoms;

where each Ar' or Ar* moiety independently is unsubstituted or has 1, 2 or 3
substituents selected from halogen, -CN, -NO,, -CF3, -CHj or -C,Hs;

and stereoisomers, enantiomers, in vivo-hydrolysable precursors and

pharmaceutically-acceptable salts thereof.
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pharmaceutical |l y-acceptabl e salts thereof. More

particul ar conpounds are those of fornmula I wherein: D
WO g00oxygen; Ar 1 is selected from phenyl, furaPgi/SE2004/001941

t hi ophenyl or 1-nethyl - IH-Q&[ronI: Eis a single

bond; Gis selected from hydrogen, nethoxy, phenyl or

pyridyl, and Ar 1 bears 1 hal ogen substituent; and

st M paigiselas compeids areethese efrformwla Ihgrdfysabl e

prﬁﬁg%ggg%gand pharmaceutical |l y-acceptable salts

t hereof- her particul ar conmpounds of the invention

i nalrlid gelebied &rond phayfluanyl, tiesienyl & I-eRieSeHSyreolyl:

singl e bond; or an enantionmer thereof, and

phEnsasmglakaad y- accept abl e salts thereof. Still other

papt.L cul 0 .gvent i on _ar hose of
e SR R

t hizxgthany1 hilgyémanbepfuesnal substituents as defined
herein. Particul ar conpounds of the invention are

t hardsteresispisEsd crastiomsTsa AUV peray dabisable patquysostanspt abl e
pharﬁl%kéu%icali\ga&%gtabié“sa’ﬁs i ifer aspect the invention
enconpasses 0

nmpounds according to formula | wherein

onetiet panicaladtolnpeurals@thd iBvéntioadhdi&OtheReoOforhiig ISa¥eein E
element. In a particular formof this aspect of the

reprgsgRis asingte ol epamenangoer therael and phpgnacgpiacadly-agreeriable salts
theretoffi tium Such radi o | abel ed conmpounds are synthesi zed
either by incorporating radio-|abeled starting

mag el iotes particulan céporas of tife iivdntiot ate BSHGMPIANEE [ wherein Ar’ is
fr h}ﬁdr ogen for tritium by known nethods. Known nethods
ran,

coxaaele o1 fhiephsay pying ertional Seitaents as defeddiresdo-by
r eﬁé&%‘éﬁﬁfc Sifs G?{h%%‘ti nta&ethl?{eec?e‘é&‘ﬁ?edﬁfe &n {aﬁat hum
source, ftor %xanpl , by hydrogenation w t {7 'um gas

phariracdutiealpy-aseptubleadaltatipaddfadi um cat al yst, or (2)
exchange of hydrogen for tritiumperfornmed in the
pr BseHEtepaspet the iiveghen eirqupasses CABPRISS gasrsriag de formla I

whex{eg'xb%reeog%&@ Sl 40 a{t&ﬁg Al ﬁﬁiois%?dﬁ%%#gk?esiaﬁ{ee %&%eﬁt.ﬂ Y& ?’ E)%I?i'&ular form

Wth tritrumare use I Scover

of thixaspeéct 0E thiedh vieition aivpesnistsindior €diminl s gbedstlthw 11D ehithah. €Such radio-
the activity, by agonism _parti al agonisn} or ) )
labelsd capgpoinsinares izgd eithes HyitRTEP e BRg Tadkulabaled starting materials

o BRI Y PR S OAAS Pe oo
methodsrieluids 1} elecfphii Halegzenation, followed by reduction of the halogen in the
presence of a tritium source, for example, by hydrogenation with tritium gas in the presence
of a palladium catalyst, or (2) exchange of hydrogen for tritium performed in the presence of
tritium gas and a suitable organometallic (e.g. palladium) catalyst.

Compounds of the invention labeled with tritium are useful for the discovery of novel
medicinal compounds which bind to and modulate the activity, by agonism, partial agonism,
or antagonism, of the a7 nicotinic acetylcholine receptor. Such tritium-labeled compounds
may be used in assays that measure the displacement of a such compounds to assess the
binding of ligand that bind to o7 nicotinic acetylcholine receptors.

In another aspect the invention relates to compounds according to formula I and their
use in therapy and to compositions containing them.

In another aspect the invention encompasses the use of compounds according to

formula I for the therapy of diseases mediated through the action of nicotinic acetylcholine
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bi nding of ligand that bind to a7 nicotinic
acetylcholine receptors. In another aspect the

WO pwsnsison rel ates to conmpounds accordi ng to fPRCTEEZ04/001941
and their use in therapy andsto conpositions
contai ning them In another aspect the invention
enconpasses the use of conpounds rg]%%:ordl ng to formnul %sof

receptorsy /s f1EC PHEFRRYapecinidhauwentipndelafesdo they H§ Qb cpgoun
. £ i MY . ont. o
T A
acet@thslgiEpesepess.of formula | for the therapy of diseases
medi at ed through the action of a7 nicotinic )
ac émpthehasnepleolitbe Byyention ensappptses asjsdad offtregtyeent or prophylaxis of

el S B B e S8R R Sppeneiial wich
metifl do¥ris@a dhin{shBind & tAbapbitithBy-LEE&RIeUmdunt BERNBdhFhiAd of the
whi ch "net hod conprises administering a

inventier wpesvbjechbuffermpflonn said daseaserr cohdisiononpound of the
i ngentign.to bject suffering.fromsaid, disease or
cobReePgReinisrt o b PREN U oy o pavihdsh O franent o
prop\%\lzléﬁﬁg WRErelnStha d¥Bkdee sk Aixidty,88hiBMredh, MESR Y hicdepression.
erein the disorder is anXiety, schizophrenia, mania
or Amathier enibpdiowst ofrthisAspedi of therbeition ig a ofethodiof tegeiyesant or
f.the nvention.is nmet hod..of,. treatment..or, .. .
prony gy SRS O A SisPiery POt LspHER.o TRy RSt fpairment
disoflie) WhedhScottprised Rlchidfstdidls 4 BRAp&TRATLY i@ Qfounybf £E8mpound
conpri ses adnministering a therapeutically effective
of thgrmavemtionf a conpound of the invention. Another
emyodi,nent ., of. thjs..aspect .of..the invention.i net ho
of AEPUGE RaREigien e Rt BF il iR i B og of PR or
prophyBERRI Whéreth it SRBERT id ABhSINTY s @Rehsd, learrig BEfidifRognition deficit,
deficit, attention deficit, nenory [oss, or Attention
attertonidefieit ipgraemdossy P 4xttentegrdeficit Wypsraivitydbiseiideent of

t hi,s aspec f the.invention,is a nethod of treatnent

or S Bh e s bt P 8F e Snfialbh 1o maet P BBt or
propRiBRASRhertiinthe ABbLART & PHIRIOSGEs dikeise SttufirftSy § dise4k8, Tlrette’s

neur odegenerati ve disorders in which there is |oss of

syndseiot. ai@egiodegaparpye disopdent mevhiel s iwdess ofchelinesgic synapses.

aspect,. of the invention. i met hod of treat or
or pfneRapbo et Fits Wpect of lnviafioR s 4 ipEBiod R efment or
propBiaRis o’fﬁkﬁilaﬁ,oﬁicéthrfe&dd@ldtiéﬁ, &alink | ain, WA €8 W OdTRIiVeS@itis, which

adm ni stering a therapeutically effective amount of a )
compisns adminigeringe therapsnticadly effeetivasipeuws of a gsweniaved of gfe invention.

it BRRE o bgb L PHACLY 0, 0R L AR o e
cessatibred ffsalkingewor UsipAfesadamimetng a® Effective amount of a compound of
the invention.

Another embodiment of this aspect of the invention is a pharmaceutical composition
comprising a compound of the invention and a pharmaceutically-acceptable diluent, lubricant
or carrier.

A further aspect of the invention relates to a pharmaceutical composition useful for
treating or preventing a condition or disorder mentioned herein arising from dysfunction of

nicotinic acetylcholine receptor neurotransmission in a mammal, preferably a human,

comprising an amount of a compound of formula I, an enantiomer thereof or a
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the invention. Another enbodi nent of this aspect of

the invention is a pharnmaceutical conposition
W@ 9pesing a conpound of the invention and a PCT/SE2004/001941

pharmaceutical I y-acceptabl e di|uent, |ubricant or

carrier. A further aspect of the invention relates to

a pharmaceutical caqnposition useful for treating or
phapacew 'Wgﬁcger&%h%@ﬁ%l%ﬁreeﬁ edfesByiaytrasting poprSYeHERSph disorder or

1 Si Gl b-coti nic acetyl choline

ComﬁgggﬁggP&%@%ﬁggégwgﬁ#%gﬁgﬂgFQ&EQ%Q?WaI; preferably a

huranthe embotsheng ofithigaspaitiof die @veRitauatks @b ufosfaplarmaceutical
I, .an enantiomer thereof or o .
compatitipnAEbgaRveatipy fidbe peameat. gaieliontien epprophylpsis ol hsman

bt -ng Qr _preventing such disorder or condition

diselhy oF FEths b oRAGH GRS SR8 o R PR B B,
AnQ{rititier @HDOMInERA bf Biis P&t oTSREGYerfontib thel RY 8P tHePharmaceutical
relates to use of a pharmaceutical conposition of the

comppsitipn phHie fimrentipe farrtba traaiment enmrbplgdatis ofmavrological disorders,

r | axis of, hu .di seases..or .conditions in which
psycglc?ﬁ ?\BZ\SP {dc%ﬁs %rflmieﬂgcr[ﬁar} THPAIOCH] cgsqu%répt or is beneficial.
Angirfveier @BOEITERObS Bis dPbst oFsRSaVe@fontih ﬁle'd'é]?:! %?Eﬂe%aﬁﬁaceutical
e

the use of the pharmaceutical conposition of | ]
comppsiten plothe fientipe farteatreatmeniorr prepiptianiasd Alzbeimer’s disease,

ical..di d ic di d . .
teartiE 40588 o8O ACIE Bflen BRERR SeSR e tsRlionPatinit
HypefactititysDass g an@fety, REhizoeokih Ot thanid Bembsie de rekﬁ@n,e]?arkinson’s

. _pharmaceutical conposition of the invention for the )
disepseeHupiingion s diseesshypurgite’s syndspmnenavsedegentiratinesisorders in which

[ icit. cognition defici ttention e .
ther B 8 R o o Pl egpigp inctadine
that E¥salin@€fom axpdseieito peduicEphfadMlh @nicoindRRlvingd haMBBhE for ulcerative

.depression, Parkinson's disease, Huntington's di sease,
colifourett e’ s syndrone, neurodegenerative disorders in

whi,C ' 0S: f.. chol,i nerqgi-c _synaps jetlaq,,, . .
N R
an ehdisioniee Hiékddf 108 a hhAMRXPRAUY &ict PtV OeHICthSre6 0 Hh ﬁierih;ﬁﬁlfacgure ofa

nicotine, craving, pain, and for ulcerative colitis.
medcgpenigor H@ﬁéf‘@ﬁm@g or peophiflagistafdlee diseaspreor poadigiongmentioned herein.

T s

invehtiort iethérapub@ciuty 6f DedicamehtTartetreh@fient bEplopBALRB BF human
or prophylaxis of the diseases or conditions nentioned

disegfes ef ¢pndiings e whishisetivationtofdlie efinicotinisaeteptsdr is beneficial.
B A e M N TE N

invepti@Pith@iiaguttubd /e imedicament for the treatment or prophylaxis of

neurological disorders, psychotic disorders or intellectual impairment disorders.

Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for treatment or prophylaxis of Alzheimer’s
disease, learning deficit, cognition deficit, attention deficit, memory loss or Attention Deficit
Hyperactivity Disorder.

Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for treatment or prophylaxis of anxiety,

schizophrenia, or mania or manic depression.
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di seases or conditions in which activation of the a7

nicotinic receptor is beneficial. Another enbodi nent
wo@Rooshési@spect of the invention is the use of PEI/SE2004/001941

conpound of the invention in_jhe manufacture of a

medi canment for the treatnment or prophyl axis of

neur ol ogi cal _di sorder.s, éghotj c disarders or

i ntathe embodimen of ihESPEFIY thrinyentigngs H@ruséﬁﬁG&PWEﬂ’tmd of the
i ek PR of MBS B deybPolipig rpninons
disenszgl Hanatmgtbn’fsaiisehsea Jourtit’ seyndroarhyt @etrsdegEnasdhtzhadisariers in which

di sease earning deficit, cognition deficit,
therﬁist]@iiﬁ‘i’f&rliloa’éffrgtﬁsb’naﬁﬁéﬁory | oss or Attention Deficit

as pect ofe i{ibtr?}im%r?\? g%ﬁﬁg aSp%;q}fﬁg 1612 é%g?l ‘g?‘%g“ﬁ%oﬁg& OI%P ound as

desdribed abywninitheimanufafiareaiuhadicamentdbr te tegintareNpropBylaxis of
treatnent or prophyl axis of anxiety, schlzophrenla or
jetlagnpaip, Grulerapiie C@E‘Bﬁ -essi on. Anot her enbodi ment of this
as PR é&?of {BY eh@Bn atE{‘teo 2 ﬁ eoéf aaco Hn?t}*e invention in
thée i nven € nanu ure: of i'canen
the mamahorent ofer m@d@pﬂe}ﬁt dodl facititatiBg ke dflé.‘smloﬁ od IsBORIE; or the treatment of
. Huntington's disease, Tourette's syndrone, or
nicofiag ﬁ%@@@h@rrcawvg infliding et resplting .fr@m pes@eite pragkists gpntaining
nicotil@! i nergi ¢ synapses. Anot her enbodi ment of this
aspect of the invention is the use of a conmpound as
d e¥or ileades blostbodsnmbdinealﬂanitm bad thrﬁlaoéutﬁalmiﬁhpbaﬁﬁ)ﬁt nfe@fioned

treat ne or pro s . of jetlag, pain
heregy @eraa%qu%o Ropgd u%ﬁ’éﬁ%‘élﬂ ¢ deypat Adpmitiered il eitcosrse, vary with
i
e CEARRES CHINS, HE ek of s SAMENN 30 HAS AR O Boverer

genare]s saistantorg tessito kieroptained weert the abnpotindsfof theCiaténtidn are
addi cti on or gr avi ngﬁl ncl udi ng that resulting from

admiygiged aba dailyfesaee PEIembarhl- hipmicabeitnd mede of gaimal body
weight SSuch Mk adsy bé"?ﬂ/k:ﬁ; HEDIR d ABSEsANRLABRASNY Héﬁér in sustal(rjted release

conposi t1ons “nentioned herein the anount
fornu Fed mangtht hetabdlygipsadin m]nsﬂaﬁgeedf fndhl5, m@to €400 8¢y, moa¢ yreferably

wi th the conmpound enpl oy the node of administration
fron hmgyia 10§ b ABENES %agegomﬁo%m@rz for; qralpdimupigiration comprise from

' t
2 m B0 ST SO AR T ORI o
lubrfcantmaad dilter®s.1 ng to about 20 ng/ kg of ani mal body
wei ght . Such, d ven in divided doses
4 UPRGEmRORH ohiorm T2t 0 apiiprics feaees ?Imharma?euﬁﬁﬁly-acceptable
saltsttH@reBthQy Hr%gﬁrsléd' BI?G & dv@r g)/ﬂnttﬂgfd'rﬂlncﬁ%pﬁlfopﬁﬁf%rﬁl@(ﬁ&n&%reparatlons
for enteral or pafenteral admmlstratlon. According to a further aspect of the invention, there

is provided a pharmaceutical composition including preferably less than 80% and more
preferably less than 50% by weight of a compound of the invention in admixture with an
inert pharmaceutically-acceptable diluent, lubricant or carrier.
Examples of diluents, lubricants and carriers are:

— for tablets and dragees: lactose, starch, talc, stearic acid;

— for capsules: tartaric acid or lactose;

— for injectable solutions: water, alcohols, glycerin, vegetable oils;

— for suppositories: natural or hardened oils or waxes.
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from10 ng to 100 ng, and unit dosage formnms suitable

for oral adm nistration conprise from2 ng to 1,400 ng
wo@Roosherseconpound admi xed with a solid or |iquiBCT/SE2004/001941

pharmaceutical carriers, lubgicants and diluents. The

conmpounds of fornmula I, an enantioner thereof, and
phar maceuti cal | y-accept ahl e. salts thereof be use
on P& algoATayidadh RiREess 291’&}1%Pfe£fﬁ§1“8% of Stcb Airerostcal

i ; ; adm ni strati on.
comﬁ\&s@ﬂﬁﬁ% \_@fucﬁ?goé;e %ﬁ%rg{eg Lmﬂh% fﬂ?e[)l?@lteﬁ[ei'ts.

ccordi ng aspect the 1 nvention, there
i s Compoimidschcaonligy tvethe intventidn are apassts obnicotiic adétpigholine
preferapbly | ess _than 80% and nore preferably |ess than

TeCeRioYY Wi yoé E@ingflinatqgldqyb’rgm, B#s ‘qu,igwqq%mgogwtq ¢f the a7 nicotinic
scetfF RS Ep N AGHE) Snf VP PR e Fendee bR s of

neurblégfdaCdinbigleBNPsyehotid &issrdersend inttibdctiiadhpiigmandisorders, and to have
dragees: |actose, starch, talc, stearic acid; - for
advapiagetpes comppuids whigh pre wrarg alae agaists of the oprijALhR prtdype.

G e R
comPGutfe’ of BRMBvdrdioflasind{ A Ae GhAncOgRSE, {Pfartififar in the treatment or
preparati on of such a pharmaceutical conposition which

proppylesis o newnotngicé disidersy gsycheti¢ digowldisemddntelbesipa impsirment

) cording to.the inventi.on.are,agoni sfs of nicoti.nic.
disofiegy BRERRICS REPPERRYR Srerdenyigade SpTgRRERI%: FHp g ynic
deprb A ¥nd hixiét§. Belmhsivesk hifibctaslQRpatrmeRt dikdi8erd Include Alzheimer’s

ni cot'i ni c acetyl choline receptor (NAChR) subtype are

diseass clearningdefiel, cagitionedeficty atipntipm ¢efaoii, snepory dess oindgh iteation

DB o Er B I DAL U vt o
anal SR Y AtSraatth&ft XPBINQEhBAIR pains Bn@BOME SedtnRint bFropHylaxis of
NAChR subt ype. Therefore, compounds which are

Parkgnsbr'stdisgesef, huntingion’s digkaseRToulstiyssyndroms afdnqueetiegamegative

. C ound f the inyention.are indicated as
dlsofﬂ%%’ﬂﬁ@@%? g‘@’éﬁ 1§,?°sisr? ﬁgﬁﬂf}e%? 24Pt he treatnent or
Pr epipbaddsSofthe HREAIOBELE Blrthel SRR theRaMERG bEprophylaxis of
di sorders and intellectual inpairment disorders.

jetlaExfanpseais inducprg/tbh gedsatief efomiking, craying end Ehithepeataentapr

' d mani ¢..d i.on,. and anxigty. Ex f
propf e LR R rRERL AP et BT Bhsa PR el
contfingBaseotidecar ni ng deficit, cognition deficit,

attention deficit, rrermr(%/s | oss, and Attention Deficit
Hy pidp alse believed thai spopeundpliecadimgda tipsinpéntionare wieditin die

may, al so be usef ul. as..anal,gesics in the treatnment of
treatbrﬁh?ndzﬂﬁ)@??fl%’“f)8fﬁl,cer Hee ?Or%g]tshe treatnent or
pr gpb ¥b@ABbindelof the invention have the advantage that they may be less toxic, be

more efficacious, be longer acting, have a broader range of activity, be more potent, produce
fewer side effects, are more easily absorbed or have other useful pharmacological properties.

The compounds of formula I exist in tautomeric or enantiomeric forms, all of which
are included within the scope of the invention. The various optical isomers may be isolated
by separation of a racemic mixture of the compounds using conventional techniques, e.g.
fractional crystallization, or chiral HPLC. Alternatively the individual enantiomers may be
made by reaction of the appropriate optically active starting materials under reaction

conditions which will not cause racemization.
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Par ki nson' s di sease, Huntington's di sease, Tourette's
syndronme, and neurodegenerative disorders in which
W b@se6i5$0 | oss of chol i nergi c synapses. ConpouPdBSEX004/001941
the invention may further usgful for the treatnment or
prophyl axis of jetlag, for uSe in inducing t he
cessation of snoking, craV|n§ and for the@éreatne
ad

orApm@qﬁwlwr@m; @nlgsrs qﬁhmsen@dl . Cnodkyln dpcheg s Hut aot limited to

S} It|n osur e
metkﬁzf g% . EPYonyls é\]/)@. ’?th .9 %ﬂgﬁ Wgﬁ%@ Cvghe&her alone or
part bpaﬁdﬂlﬁzr |g['764®n C;l lek}'tlrg@o&tﬁs&ﬁé# be dirafidie- chamad oEbianeted, and C;_4 alkyl

prophyl axi s of ulcerative colitis. The conmpounds of
grouphelcmd@éhﬁ ¢ystic abwd moietica gyelaprage adyclobatylmay be | ess

br gg&g?&]ﬁeéﬂaeurg?ss &I:): q’&/ﬂl%ﬁﬁdlﬁ%@%%%%fé?@ﬁ't 1n%ﬁ1dep§f{tqs flot limited to

Lpr&;?éﬁ?r 25pr6§ar@t flegtisny12Z-Buitytandasbitynydpsor bed or have
e harnacologlcal properties. The conmpounds
of Afsmsmﬂnqem, @ﬂe@tothm@un@ﬁ@tpd,c Coralkyraiflt instusies but is not limited to

f__whi c c scope of
ethypfle iRy aiprORr Bh bl 2 iRy bAdh Bulyisi > ope
| s alsakerhd¥inSeilad: saithé?ﬁu@fm@icﬁta@ amynefm(ﬁow lﬁleﬁirl fifewhich may
conpounds u3|ng conventi onal technlques

havef I, 2cari3onhstitaenys seleqted Fomo halogen, Ehuallyl, ﬁph_@enyl Cp.4alkynyl,
e veI e .i ndividual enantioners nay be nade
(h4%%ﬂ'§§ﬁ¥k%h ? e appropriate optically active
st @Istdsétghéf&heﬁmaéssoth&}d@sfe ih@iagted teterodrdll tefeamso abi eb-membered
w Il not cause racem zation.As used herejn, unless

aronenti o heSeoarqrgaticairahavigg bl Ag 3 hsteropiomsselsgiedifrom gitrogen oxygen

a8 B gl s R gy B 0Kk, or

Sum&&&dmof anot her group, Ctal kyl g;r oups may be
strai ght-chained or branched, and 3-4 alkyl group
i ndiswded kereingyrlpsscothgriwse ndicated.digloggn If%fﬁlfsdﬁ)ﬂg ’&H%t “chlorine,

cl ob |. As used herein, unless otherw se

broqnﬁ& Ocrééj % " C2-4al kenyl " i ncI udes but is not limted

t 0 Whepé ﬁét%@sél'y ha 25)&(1&10, orlothettrenvtive g2oupstnenybe @mordcted using a
3-butenyl. As used herein, unless otherw se jndicated,

protecmg@@w;descrm@éu@ thesstanderd texinroteeting EaUPLIndggRg Synthesis”,

rd 1- butynyl, 2-butynyl and
3 E%ﬂg @)ég% By ére@ﬁeo%ﬁ:wr & n, unl ess otherw se indicated,

ar Ynldse beswiso stategheaytionsiangcorductd na&erha\dﬁerl atnﬂ)sp]uera
substituents selected from halo

pref@gb]g{a}n@grrﬁ,m,tr.oggl a;tg}qulqu andarg |up§ ly cquuq»é at aaprgsserpgof about one
to alﬁaé%ft Hﬁged%tgl%g&lf?esbﬁfézeﬁﬁn@%g ?rglg%tsﬁreéﬂgé &@B&tdonerh%gé'p%@fey .l

ers
The compounds of the invention and intermediates may be isolated from their

reaction mixtures by standard techniques.

Acid addition salts of the compounds of formula I which may be mentioned include
salts of mineral acids, for example the hydrochloride and hydrobromide salts; and salts
formed with organic acids such as formate, acetate, maleate, benzoate, tartrate, and fumarate
salts.

Acid addition salts of compounds of formula I may be formed by reacting the free
base or a salt, enantiomer or protected derivative thereof, with one or more equivalents of the
appropriate acid. The reaction may be carried out in a solvent or medium in which the salt is

insoluble or in a solvent in which the salt is soluble, e.g., water, dioxane, ethanol,
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aromatic or heteroaromatic ring having 1, 2 or 3
het eroat ons sel ected from nitrogen oxygen and sul fur,
Wee@sicksdo t hat het eroaromatic rings contains aeCT/sEmd4/001941
one nitrogen, oxygen, or sulfijgf atom As used herein,
unl ess ot herw se indicated, halogen refers to
f ri ne, hI ori br oni ne, i odi ne.. \Wer
tetr%#lafafé)sf%r&wr et sﬁg‘;r Oamr%mr%PP RRLHs, Fach m%ga Fedigyed in vacuum
bYEE 94 Rty Be BRHEREL D pOI AU A0 AP RO LIrREH ou
o in tehed@{r%t gg%gé%tcht rgt ectfﬁﬁglgrg 5 éé 3 rPi% outon an
ion Sychtgestiesih, 3rd Ed|t| on (1999) by Greene and Wit s.
UnI Ss ot her se st d,. reactions are conducted under

&PEP] g%tﬁfeméﬁﬂgﬁnaﬁa eF enpnfpreBe s, all of which
are ﬁkﬁﬁg@a%ﬁx tﬁ@g%%re%f -1 éﬁ‘uo‘ﬁoﬁ'ﬂ Gheshsd % %lqgo?%%yh%y%e isolated

about one to a e at rmsp eres,

by sepdvatant offar lsamicanikate of tlmmembum&pﬁﬁfgeaonvaﬁtﬁmabﬂmaﬁ@ﬁb% e.g.
ention i nt erpedi ates may be isol at ed

he
Frac o DI Sa R OF B HHIRk Gr A BT ST ReARalv icuehpragesers may be
e SR o B A Plderia prkio B ARG el R R rencon
conditionsewhich mell nbcauyelrasetisatiomle and hydr obr omi de sal ts,
and salts formed with organic acids such as formate,
P_hagg@giggx mal eat e, benzoat e, tartrate, and funarate
sahiys ph ﬁ%e@o%%gﬂaf é&ir\‘fl %ﬁnﬁmﬁﬂ@?ﬁﬂsé 1eren{1(91{ Hﬁ, Be Ineasured in

may b forme reac |ng t free e or
the testamttiontieelowr prot ected derivative thereof, W|th one

0 re equival ents of the appropriate aci d. The
%&%@@“&—%ﬂﬁé&%&bﬂ@ a sol vent or mediumin
ool B S EBUHRE (Hhat hibofe SR Slmirhat o

et RanBippb&inipa AycHdhoeaize® in 20 eblnites 6F 8818 hoRo g@m&ﬂt?&h%@fer (HB:
of solvents, which. % be renpved i n vacuum or

by
conqepiEaians @f gomsiuents T ét1$(by\drnwmbthe1)@mmmhaee i56aMgCl; 1; NaCl

an
120 XAV T BB R R L LR B
supe@at@8n aﬁ\tddQﬁEﬁ IﬂheCpeﬂl@f f&extﬁbiedofhé/\f%dléﬂ AMRriatmkgde @entrlfu%ed for 20
within the scope of the invention. Thé various optica

mlmitéfofﬁféﬂ@o%g vipsged, sofl a¢-eubpbydesiap ZB N embuahes(30a8@® pi)are incubated
S_usi ng conventi qnal
witp g e %@W S IDPEIR); o8 drag, aalcither 2 mM

R t e
CaC R M BCTR StBhealoo BE oesSRBRE L o ol 1 5,
then Silt@rdd and washet 4 ahﬁ:s udeWhmamtglm fiber filters (thickness C) using a
Brandel cell harvester. Pre-treating the filters for 3 hours with 1% (BSA/0.01% PEI

(polyethyleneimine) in water is critical for low filter blanks (0.07% of total counts per
minute). Non-specific binding is described by 100 uM (—)-nicotine, and specific binding is
typically 75%.
Test B - Assay for affinity to the o 4 nAChR subtype

[*H]-(-)-nicotine binding.

Using a procedure modified from Martino-Barrows and Kellar (Mol Pharm (1987)

31:169-174), rat brain (cortex and hippocampus) is homogenised as in the ['*IJo-BTX
binding assay, centrifuged for 20 minutes at 12,000 xg, washed twice, and then re-suspended
in HB containing 100 pM diisopropyl fluorophosphate. After 20 minutes at 4 °C, membranes
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conditions which will not cause racemni sation.
Phar macol ogy The pharnmacol ogi cal activity of the
w@opoersds of the invention nmay be neasured i nPCTIBE2004/001941
tests set out below Test A_ijAssay for affinity at a
7nAChR subtyp e 1251 - OC- Bungarotoxin (BTX) binding to
pocanp menbr anes . ocanpi

t hi
(app;fg%gl@& Qé@g)rarczmcvbat@ﬂr%héfm\é& I@] @Sm@ﬁ?é&%ﬁd@#ﬁ 1 pM atropine,

and gtk G CaC e Mot P EGRY fox TenoBB R a0 i i gver Whatman

glasdGberFilt tﬁmﬂﬂess Beprearnaatet ehasr WRRDIS PEqusfr@’ a Brandel cell
m nutes at 1000 x§, the supernatant saved and

harvpaél. Blonrspeeifit bactieglis debeibed bbfd@OS',mfbeanbaﬂde,tmdapemﬁc binding is
,g@htrlfuged for 20 m nutes at 12000 xg, washed, and
typ: y§65/?3ended in HB. Menbranes (30 - 80 ng) are

[ £8atMahvals B TlgA haa BTX, 1 mo/nL BSA (bovine

ser aroum n), test drug, and either 2 mM Cad 2 or
O Emﬂﬁsﬂar{dqisbgdoeﬁﬂl @leyftaénth (151) ale aiduiced hsahgtﬂa:eroh}hnear

curve; lﬁtgig%@éxﬁv\%&%% (38T 2 MFoopit | S qatar RS LDy .
Physltl‘?l[ NG5 FEHRNES! sdfibliol ?%N@ssﬁr? Fitte Aﬁ &@%Bjé@ %tté 188dd1NSsing the non-linear

ters for hours w

 regréspioh peo drymeEINZ R TRER (eatiatterrovs Rel.i(19873), ylebding By values of 1.67

filter blanks (0.07% of, total counts per mnute)

and \gAndpExithe ¢ Ik gnd E Hldskpicaler bganﬂwsmt{vdy K; values are

I oF | Re, t 1y 75%
estinf1 04 Ght B oo ERAR DL RIRE, % 1P AChR subt ype
r3H-( - )-nicot Imennsm«mqh@smd]m)ﬁ’rmedure

modi fied from Martino-Barrows and Kellar (Ml Pharm
Whel(em?l)e of IPlllsgsqi?wl)lenewgqn}m 2V) ﬁm@ a8 yaluewf andis used when ng> 1.5.

oca I S _honogeni se [ he [ 1251 Ja-
Sarngieh B n%gaawp&@me@?ﬁd@éﬁg@ ity $orioh ediesare detpigned using 6
o P B B B Rl oupgs with binding
affinfesiKiutfeess attandl OOV mreitherdress ap diestd iadiedtingthst they are expected
are i bated with.3 nM[3H -(- )-nicotine, test drug,
to afeﬁﬁﬁﬁfﬁuf’sfﬁpﬁ%tlc%‘ml%ther 2 mM CaCl2or 0.5 nM EGTA for

1| g“g!r:' E?Iﬁ#(tngnrdg 9{" ﬂ%’lﬁvérﬁ‘i%ﬂ hald {h%ra%iarﬁ Yée thyt\.v{?%)nﬁﬁy Bk "i’ecs§ toxic, be

ckness C) (pre-treated
moraeffileadodybPlingeusiting, ]aaVBraahlrd:&ier caigk ofiactiretyt be more potent produce

fewegggl_e}gégs; al}rg n&lrg gz:ts:;\g a#)gorgvggrgéﬂ%ree?p lg%%lgﬁ?l prﬂ\/lrr(r:lgcro%gw qlpropertles

The invention will now be illustrated by the following Examples in which, generally :

1) operations were carried out at ambient temperature, i.e. in the range 17 to 25
°C and under an atmosphere of an inert gas such as argon or nitrogen unless otherwise stated;

(i)  evaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids by filtration;

(iii) = column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were performed on ICN Ecochrom 60 Angstrom silica gel. In
cases where Reverse Phase High Pressure Liquid Chromatography (RP-HPLC) was
employed as a method of purification, Gilson instrumentation (215 Injector, 333 Pumps and
155 UV/Vis Detector) and a Varian C8 reverse phase column (60 Angstrom irregular load in

8 pm particle size, 41.4 mm ID x 250 mm) were employed. Gradient elution was performed
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Bi ndi ng data analysis for Tests A and B | C50 val ues

and pseudo Hill coefficients (n ) are calculated using
w0 b@snersid i near curve fitting program ALLFI T (BeL/EER004401941

Muinson P J and Rodbard D (1974) Am J. Physiol.

235: E97-E102). Saturation curves are fitted to a one

site nodel, using the non-linear regression pro

Wlthmqm%%(taﬂamé%&rac acq:@mtr § §4th g, 1‘Vo¢r1£lrlamage%}%[9md Sample
coll%/cg}_i'f %v(sds %%se]d 0%7 1}?}%{ ﬂZ?@nrggﬂliegi ottgglsxln\%%ﬁéteé}KhPTaX?ﬁghere Normal
Pha&&ﬁﬂgﬁ@tr@uﬂésﬂl dt@lﬁo@&f@gf@hy @iE&gP]RE)J@@sf feqﬁﬂétﬁtD}@lﬁfnaK

= | C5Q /g and]/KE{)n)l/n where a val ue of
imstrymentagion aal é’w&pSrané UV ¥dVig Desgets veith #Sppargrep Flow Cell

o 4GSR o B TR £ RSl G B s
41.4GneriDDLS0 itloyee kapidyed! [womtic Bheioaorgsqiendsmed with®. 5%

i nventi on are conpounds with binding affinities (Kj)
isopgpy] glgehq i hewgonbFRFrai oAb IurGpromagperamlst (SEC) was performed on a

e A0 TN SIS AU ey oo
amlﬂ‘ea‘itecetrb@n didwatktaade B&ig&r lehyolmmd ® ﬁnb@ﬁ;mbgbﬁ , SiRR.

rmre ef ficaci ous, be longer actin have a broader
Ay obicdds whef%/pm%t 7 ROtPSEESSATLLY sheomasiane akginahlese
cts
BT A S e o e
by nublbmhﬁ@te&d rdil;}bniﬂ’te (NMR panddriy nhasa spdotral (VISWechtiques; AP/CI mass

enerally operatjons were carried out at anbjent
specgréﬂ%é% HelR @talpe%usma a (Waters igjtorml ¢4 spectigmelss andwagre

appr@PnﬁE @&epﬁ§&1@ ioft '?lafarbefrnteg&% iSHGd @&%{@E&fé@tear MR chemlcal shift

trogen unl ess ot herw se”st at ed; ? evapor ati

valusewereaacasived ontthe Bylta whkrpyoteu apphetic eSonahcy apmtraamle determined
wor k- up [{)r ocedures were carried out_after renpval

of
using a3rHkRI A GErs a9V SRPCRPIEIeRPPOALNg #tid fjeld sirenath of 300MHz; the
|
fouo%ﬂﬁg E%r%h e QQ!SeérPSseﬁ ?%lﬁﬁ)f/é“ﬁ,?(ﬁ,/gggl‘é %ghegﬁag gﬂgpteé m,

pressure chromat ogra
multipiett GRIbEsadchr om 60 Angstrom sil | ca gel. In cases where

Reverse. Phase H gh Pressure Liq Chr.omat ogr aphy
( REIHPL Bjterpeialeov ey &gt BESeEsabt Pé‘fl figh bpt ﬁ%elatstraﬁmes and purity

werdss R by il WERP 0L AMbelbhR, HPL S it red SR U MR analysis;
co (vii)nﬁrﬁ:(dl)rtlﬁmgzlaigs am lgxgaoagctbdi and wart clldoﬂerglémﬁ legfdgl a Mteﬁemp 3.0

melt&&fqi%@%@ﬂ”g&r £B ?Hﬁzﬁm ¢ aaacﬁleﬁe nr& YLt forthe sv%amlpfé of the

Fonﬁxmwle?& {rfaﬁlhéd b dtaiffr (quéeltffdr& Mg;gﬁaﬁ%g %%\ﬁicdso vent or

le co tion was based on sign m un ess
solvexttlmxmre;e noted. In cases where Nornal

(viii) the following abbreviations have been used:

DMF N,N-dimethylformamide
DMSO dimethylsulphoxide
THF tetrahydrofuran

DMA N,N-dimethylacetamide
DCM dichloromethane

Starting materials and Intermediates
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Phase Hi gh Pressure Liquid Chromatography (NP-HPLC)
was required, Dynamax instrunentation (Dual SD-1 Punps
w@pasostsio UV/ Vi s Det ect or vvith a Super prep Fl orCTZ8E1004/001941
and a Rainin silica normnal ?se col um (60 Angstrom
|rregular load in 8 nmpartlc e size, 41.4 nmID x 250
were enpl oyed. |socratic elution was perforned

Wi ﬁﬁarbng%areg@ﬁraawthem coppeArcizlly peailphlecor a%fs?éﬁ%y piepaigf by
stang\urt I(%chp)}t@pys 1 t R%\ﬁﬁ Watérﬁl'l_'g Tl’(@%ﬂf}%{r{ E'L?ﬁ)ng 'Pl]hﬁtrgfér Bft'do not limit,

ystem genera

thelﬁxepnhtadmcbmgteﬁnéa&atésnet hyl et hyI ami ne) in carbon
di oxi de and a Berger Diol colum (5 micron, 6gA pore

b~

Intexmediates j v) yjel ds, where present, are not necessarily
| mum gt eneral , the structures
Intehﬂeedilﬁg)iend- q%?&&@e{g’?c}iofii Jn—'!)O:(l';cqua | were confirnmed by

a) nu@L@m-p{mgfzﬁi.z@uaeawt&ﬁEethyN‘gEé} and/ or mass spectral
(M5) techniques; AP/ Cl mass spectral data were

obt ai ned using a vatefg”ﬁhagforn1LCZ spectroneter and,
where appropriate, either positiQve ion data or
negati ve i on data wdHN.cq NMR chem cal shift
val ues were neasured on ale proton
magneti c resonance spec terwi ned using a
Bruker Avance 300 spectroneter operating at a field

st nengd-Bi éﬁfaz@QMﬂéceﬁJ‘&lcﬁ &h&%e@ %a@??& Yédadcb&rdﬁlé'\@\{ﬁe procedure

been use si'nglet; d, doub triplet; (,
descqﬂvadbxeﬁ Gubentoef.tal p(UeH?t lﬁiheMbﬁﬁatP,%(Q/ﬁ 2761t er medi at es
not n rily fully purified but their
b) ﬂ?@gggﬁgdﬁﬁWﬂty were assessed by thin |ayer
chronatographlc HPLC, iwxfra-red (I R) and/or NWR
anal ysis; (vii) neltiq@ygBNnts are uncorrected and
wer e determ ned using Mel t enp 3 O nmel ting point
apparatus or an oil-b p nmelting points for
the end-products of the Formula Iomﬂﬂe det er m ned

after crystallization froman appropriate organic
S ol Twenixiuire o6 B wexot pipecetinr 2yl-4oetic ngidtetiey] skt @v@ £,0l0.74 mmol) in 50

L. R R GhTHG ERGIF Byl BEMONECA Ly (OYisphien do THE20.0 i, 20.0
mmgls Hﬁ(ﬁ)@%@ \9f Et"ﬁjfm%dgl' N diyieh Bydia6s %E‘Eg&pwc 10 min), the

ro mat
reaction mixture was reﬂuxed for 3% h, then cooled in an ice bath. Water (5 mL) was

cautiously added with stirring. After stirring for ' h, the mixture was filtered through a
fritted funnel and the collected salts were washed with hot EtOH. The filtrates were
combined, dried over MgSOQy, filtered and solvents removed in vacuo. The residue was
treated with hot CHCl,, filtered and the CHCl; was evaporated to give a pale yellow oil. The
product was obtained in quantitative yield and carried forward without further purification.
'H NMR (300.132 MHz, CDC13) & 3.82 - 3.78 (m, 1H), 2.98 - 2.63 (m, 5H), 2.45 - 2.36 (m,
1H), 1.62 - 1.53 (m, 3H), 1.66 (bs, 2H), 1.13 (bs, 1H). |

c) 1,4-Diazabicyclo[3.2.1]octane dihydrochloride salt

@HQ_HCI

N
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Starting materials and Internmedi atesStarting materials

are either commercially available or are readily
w@e@paskst by st andard met hods from known mat er PEI/SE20041@1941

follow ng reactions illustratg, but do not limt, the

preparation of intermediates. |nternediates

Internediate 1: 1,4-Di azabicvclor3 .2.11octane a)

3- (he tie semagind, .4 fiagebieyciold e HO@@WW%B&@E?TGNP'F odipydgpchloride
salt ﬁo% i)lg)gp AN :ylp e%ax?l a%gﬁlld %t@% Q%Jé 8§sc ihe dd\%iPSA‘ Sturn et. al.

acCco oced SCri

Q. mtb@htem ,E10. (18, 19?71 13B8t133Chem , 30 1993, 275-276. b)
2- Pi per azi n- 2- I-et hanol '{o3a mxture of

hﬁgﬁﬁﬁﬁLih er atRn ‘
o 20 R e s
'ONn 7 nmo )

dr opwi se MAth rring under N2. \Wen addition was
conplete (c. JO n), the reacti'gn m xture was
refluxed for @

(5 nL) was caul¥dus

thgp cooled n an |ce bat h. Water

stirring for 1A h, the mikture was [filte
fritted funnel and the cdP| e&t I'ts :
wth hot EtOH The filtrates werg conbi ned, dried over

MySq 4, filtered and solvents repoved in vacuo. The

resi due was treated with hot CHCI 3, filtered and the

CHTo3 cuatedqwaatlgtsebitipn ofj dicgclah@@ﬂmﬂycaﬁimide (.19 g,T15e46 mmol) in

75 b e PR GRS HOLHRrSDERF A A ey SRR, Sotl oD The
resuM&%’ shg%:%é% stidred: fggﬁn mnif; théh ﬁl\’rﬁéagkw gllycé%@% n?,l % }§%2?'Hélé, 15.46 mmol)
was @.ﬂ&:’d ZHe, sudpeh&o(lb&sa,s stlh‘l)ad ?m<)5 °C for 2 h then stirred at room temperature

overmgié agﬁz apl ¢ ntrp{)angr %@%&ﬁ’%&%ﬂg fgrﬁg%délg;g%cg@%ﬂt@ dcicyclohexylurea
The Eﬁ:ftegcak]e%%hé’mltﬂ %Hﬁﬂ%% t 8 éHQ@’Q r ?ﬁ@ kiﬂfdhéj@rﬁ & dporated to a
from 2-pi perazi n- 2-y - et hanol accord e

V1scpus<mbv:fhrch vas sltssolved ithgiefhyl éther?ﬂndreﬂloe»ted ta lstancﬂ at rodMacdtemperature for
2h. CHle addltlonal pre(),lplta:tl’cg Zh7at folrgl?éﬁ was removed by filtration and the filtrate was
concentrated in vacuo to give quantitative yield of a pale yellow viscous oil. "H-NMR:
300MHz, CDCl3 6 7.4 — 7.2 (m, 10H); 5.45 (m, 1H); 5.13 (d, 2H); 4.9 — 4.5 (m, 2H); 4.3 —
3.82 (m, 4H); 2.88 — 2.7 (m, 2H); 1.42, 1.35 (2s, 9H); 1.23 (m, 3H).

The oil was dissolved in CH,Cl, (20 mL) and trifluoroacetic acid (15 mL) was added.
The solution was stirred at room temperature for 2 h, then concentrated in vacuo. The
residue was partitioned between EtOAc and saturated aqueous NaHCO;. The layers were
separated and the aqueous phase was back-extracted with EtOAc. The combined organic
extracts were dried over MgSOs, filtered and concentrated in vacuo. 5.1 g of a white solid
was obtained (94%). 'H-NMR: 300MHz, CDClz & 7.4 —7.2 (m, 10H); 6.46 (br s, 1H); 5.15
(s, 2H); 4.57 (AB quart, 2H); 4.43 (br d, 1H); 3.84 (s, 2H); 3.2 -~ 3.13 (m, 1H); 2.91 - 2.82
(m, 1H).
b) 2-((R)-4-Benzyl-piperazin-2-yl)-ethanol

HO\»//\\//“\N
SRS
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Internediate 2: (RV1, 4-Di azabicyclo [3. 2.1l octane
di hydrochl ori de a)

W@ ¢RppésBenzy| - 3, 6- di oxo- pi perazi n-2-yl) - acet i BCEHEE204/001941
benzyl ester O To a cooled (jjge bath) solution
ofdicyclohexylcarbodlln1de (é 19 g, 15.46 mml) in 75

CH2d 2 was %ﬂ Das artic acid 4-benzyl
estAe?OlFfSOTQOf %@g@é mpo] Ofr(éR} DEReiRep-dionemypeasedn-2-yl)-acetic
ac1d?)%b%§le§gtef' %6(2%1@mmdlr% it 3k %%QSM#% gh&’e%' § r:]rgéctf%h fﬁ?ll (%ntalmng 60

was ad i on was

mL Sf 1 M #thiah albnidGinfhydride in THRSHn$ig mﬂcEﬁNat Wh&mhe addition was
nmper ature overni ght The reaction m xture was

complqtfta dhegastipymirsve Wag @e@tﬁ% &t istlusderd B tbgketak$i-60 &a overnight,

thenpBpied SF RSP R YRR ool QRT3 o ateg s

cautidtisBaddes \Mﬂﬂh&figﬂmﬁlstirﬁnglltﬁéﬂ%b ke wagstirddd PO S H. OThe resulting
stand at roomtenperature for 2 h. The additiona

slunfyr%ﬁ yiewamdilterh thieyehadrified g}aéﬁﬁmeal ¢ the salidatvesmwashed with
THE 061 1 P&-{ iR f{ﬁ'ﬁ ecv%ﬁ %ﬂgéxﬁxlta?e% z‘n AT 518 aegﬁﬁelwas taken up in

quantl Ive OW VI SC

CH(]lth&tra%MMvﬁce \(&EICSGHIL Gf 14N-H(7;l 2T lﬁdﬁqué@l!ré) extl’écté 5ve(réﬂ:omb1ned and
h%%SlS%d 2r9€ 9. 45 (m 2H); 4.3 2 (m
washdtwice with CHCly. The aqgugpus phase was npele bggc by pgldl’ugn pBa geltion of

s Ay 0y 0 LA HRCLAR. Aol s

extraméd istice wit S8tmlc QBHIC1.eThae atginéc &arac® Were thi@bined, dried over
conﬁgnt rated in vacuo. The resi due was part i ti oned

exed ppéhsencenBated i yague 4o 35@80%7@ Naqotyriesypi thag glopdy

o A TR RSV

3.02e2<t78 em; Hiyery 268 Qmp?llé) 2MPSan, AH)E 188 €ime dHRMASS (m, 2H).
centrated in vacuo, 5.1 g of a white solid was
©) 2)%@’&13%@ YigthageR  300MHz, CDAI3 d 7.4 - 7.2 (m

10H) 6.46 (br s, IH)H M 4.57 (AB quart,
2H); 4.43 (br d, (s NH.2 - 3.13 (m

I H); 2.91-2.82(m IH). b) \et/IJu

2- ((R) - 4- Benzyl - pi perazi n- Zw\i anol HNA sol ution
of 5.1g (14.47 mol)

of ((Myrr Bettle wzglch@ged diithacohitipared 2 ((R 24HehzydqipdraziaChd)-ethanol

en est r in 60 ofdr THF was cautjously added
C.50% B0 LR ) ml o BUReId: SPMpest Hreripn s RpEbihangdded and the

mlxﬂ{@mma&mdwﬁ) 1:5@ of H5 aﬁ& ag&a@@oyg@&@ﬁ sNoer VAR, ge £ alarge

addition was co eaction m xture was
1n1t1aituptﬂ<klotﬁ ¥, forars o&isehyed HEltB weag] vais réfreG0rifdd 10\60rpsi gt agitated
d at room tenperature

ed for 7h hen_stirr
overa\ggq n’i" % U)ig gvaﬁguxig]e \‘Réi’lé Ftnc\i,\%grllove from the Parr shaker. The reaction

mixture was filtered through diatomaceous earth and the filter cake was washed with MeOH.
The filtrate was concentrated in vacuo to give quantitative yield of product. 'H-NMR:
300MHz, CDCl; 6 3.82 (m, 2H); 3.02 — 2.69 (m, 6H); 2.6 — 2.52 (m, 1H); 1.62 (m, 2H).
d) (R)-2-(2-Chloro-ethyl)-piperazine dihydrochoride
Ch~
? NH .2HCI

HN

20 mL of thionyl chloride were cautiously added to a chilled (ice bath) flask

containing (R)-2-piperazin-2-yl-ethanol (approx. 13.03 mmol). The reaction mixture was
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cautiously added with vigorous stirring, then the

m xture was stirred for 0.5 h. The resulting slurry
wor®swesvum filtered through a fritted gl ass feamesE2oe4iad1941

the solids were washed with_J¢F and MeCH The filtrate

vvas concentrat ed in vacuo and the residue was taken up

and extracted twi.ce with 50 nL_ of 1IN HC . The
Caut@aﬁié(é)@@teéi@ PR §n%rréed&6%? frowesauredas A g Att%i‘\llé @Ottt the volume of

soCH{hdrealify AER STIR RSN R R SR A2 ed MY ARG AR Waler until o

soluti@stestiitatdy THiosulytial wad fedecealgn eolisnaniadnetongmove volatile by-
extracted twice with 50 nL CHCl 3. These_ organic

produgisy Ake sesibieavasgrtissedted inpimaRimYamaygtel water ang dgoglerizing carbon

s BT YRPHBLE e 7Rl

thro€dBd Hitebd labs *furZaeE AﬁetoﬁEH)vas ﬁddES t§ the pakd yelIBwvﬂrﬁltl(a& to?ph'Bclpltate the
3.02-2.78 (m 3H); 2.77 - 8 (m 2H,; 2.0 é IH) ;
prodyctg 4Tb(erﬁreq1p;)tate yas, 8oléqﬁed2{p|) Vacgt)lm ﬁltratlon and washed with acetone. More

acet% - dd4RE e'ht%aJX s g]h’g ﬁﬁgﬂhf:“? % Hg#etmlt‘lteA RS manner, 1.47 g of

evvascare a so

a white (s()ﬁ%)l whs bemmyéd mpermpm(s Z%)J jHGNM&n 600N dmgo-dd 3. 0SB (m,
ng of Pearlman' s catal yst

DHYES b, drid -t B3 kD) & Ver Yo 206 (Foam 20 st b 1

iyt r 1 hr, a large
) |n|@t{| g’l %?%%OQBQ?]&CtMﬁ@r\?ed&ﬁ%e vessel was
repressurized to 50 psi d agitated overnight. The
bottl e was purged OFH and\renoved fromthe Parr
shaker. The reaction m xureyas il tered through
di at omaceous earth and I'ter cake was washed wth
MeOH. The filtrate was concepitrated in vacuo to give
guantitative yield of product. 1H NVR 300MHz, CDC 3 d
3. 83 a(siIBw @}Krl %ensg)nﬁg (Ié?;qz (Qlﬂllloré’—e@lyi) ﬁlpéﬁzﬁlmdlﬂ})d}ochonde

1.62 | oro-eth erazi ne

(1 4ng@x6ﬁ Umlifd} oo Oﬁ Watsr, NBB addedia sqhntumzxf R{1.0%heohly18 mmol) in

d | ded. t bat

s mly PEShleEoAlEl R ik SRS W Sufllen s rnRE siPusion. The

comBided 3rap éxtraab el EAtdd Ger MSON SltvRE Gal bl aiesdtyd bﬁ@cﬁ@l to give
to 80 OC and stirred at this tenperature for -2 h

an ofl fyhiclhwhrhireatechwith 4 vpkref edncsBCIL 20 givs arselntiondhat vag é&'@m)rated to

n\%;sf é]lﬁn%aﬁélal:leng [ &3 Idd Uttder Rip Lc_,,rhtvglguaturr(le 0 éi%l bgé) us/ c}/f tl\% ﬁp le compound as a
white hygroscopic solid (80%). "H-NMR: 300MHz, dmso-ds & 4.28 (s, 1H); 3.75 (d, 1H);
3.66 — 3.3 (m, 7H); 2.33 (m, 2H).

Intermediate 3: Lithium S-phenyl-oxazole-2-carboxylate

a) N-(2-Oxo-2-phenyl-ethyl)-oxalamic acid ethyl ester

0O O
H
/\O N
O
To a cooled (ice bath) mixture of 2-aminoacetophenone hydrochloride (2.64 g, 15.38
mmol) and ethyl chlorooxoacetate (1.81 mL, 16.15 mmol) in 50 mL of CH;Cl, was added
triethylamine (4.5 mL, 32.3 mmol). The resulting reaction mixture was stirred at room

temperature for 72 hr. The mixture was then partitioned between CH,Cl, and 1 N HCl. The
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solution resulted. This solution was reduced in vol une

in vacuo to renove volatile by products. The residue
wor®snediesol ved in a mnimal anount of wat er BETISE2004/001941

decol ori zi ng carbon was addgd. The aqueous m xture was

heated at 80 OC for 15 niin, then vacuumfiltered

through a fritted g Iassfunnel Acet on S ed to,
layers pergoeparales) angithe qlec08s BYEOV Y %ﬁaﬁtefié(f@ &%ecgdﬂwegamc exiracts
c t ra
were KABHRIACHRIA lef WRSO.£ ARALE BehTHHT Lhdib! QR AIysis
indichieb produet dnd @bﬁ@mtbﬂe fpreseniin appipxe:il patiat "Ehe Il)mdudftlv&s used

manner, 1.47 g of a white solid was collected from3
wﬂh@ﬁéﬁéheww@catm NVR. 300MHz, dnso-d6 d 3.83 (m 2H)

Njaﬁ%g éé]ﬂdez;i%(?@ 58?0&3612 a%§ Q}ryd i;%(% 7?8](??5((32?1%’%@5 218§ 7.55 (m,

2H); cllf&})/(drmhlm@aﬁ ' 2Nt 1,203 3R a slowy stirring
ension o R) - 2- (2-chl or o- et hyl ) - pi perazi ne

b) di hybewédiosarde cc_@rbpz(ygc agidethylse) in 5 nl of water,
was added a solution of NaOH (1.09 g, 27.18 mmol) in 5
mL of water. After 5 mnff the aqueous_sol ution was
extracted three ti . Jhe opnbi ned organic
extracts were driéd oer 'ter?f and
evaporated in vacuo to gi veN whi-¢h was treated
with 4 nL of cone. HO to give a solution that was

evVARGhbE @fY\D(ZdDX@QSIﬁaenSFP@chf! ?‘—%kﬁluﬁudl\@(ﬁd dihiyeestet@gprox. 15.3
hi gh vacuum to gi ve 986 the title conpound as a

mmammlé hly gf BOEdpivas kestedpt (rsiilwe for 3 hrNivke valoowas therstedaesd in
vacuf) rzﬁld éﬁ)r&(:mih}ﬁ \&%%3 t1§{,51 yartﬁfz)'%lﬁd §et§1@en CI"'}I élg and SZ/I_%que%uS?’ﬁ a,CO3.

The ﬁ%}% QRYd sepsa@l 8rdlhe aq@{@&}i la@bﬁw@é extracted with CH,Cl,, The organic
(2- Oxo- 2- phenyl -eth -oxal am c_acid ethyl ester O
extragtsvale Tombingdgiriad ((WGCE/Y 4h1)'11t¢fpd( a1 eoncentrated in vacuo. The residue

e

pale hﬁlbépsouu v&a‘lgtﬁ;ﬁg $.2348@61, 78Yedvey tidrktaps)( AHSNMR.: 300MHz,
3 mmol ). The resultin reaction mxture was stirred
CDC‘ah BYiHmin, @ﬂrﬁe? SR, AH0743 $mn PH); b (Gt AFD: b6 ( B

110 et veen d IN HA . Thel ayers were
©) %gﬁlg?%dp Oﬁgzoé%'gg%ﬁgs&yayer was extracted with

CH2CI 2. The organic exiyacts were conbi ned, dried over
MyS q 4, filtered and ncentrat ed_ixn vacuo. 1H NWR

anal ysi s LiO |
N’/

A solution of LIOH.H,0 (491 mg, 11.7 mmol) in 15 mL of water was added to a
stirring solution of 5-phenyl-oxazole-2-carboxylic acid ethyl ester (2.42 g, 11.14 mmol) in
15 mL of THF. 3 mL of MeOH was added and the mixture was stirred overnight at room
temp. The reaction mixture was then concentrated in vacuo and the resulting pale yellow
solid was triturated with acetone. After removal of acetone and drying under high vacuum, a
quantitative yield of the title compound as an off-white solid was obtained. LC/MS (APcI):
(M+H)" =190.1.

Examples
Example 1:  (1,4-Diazabicyclo[3.2.1]oct-4-y1)-(5-pyridin-3-yl-thiophen-2-yl)-methanone
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i ndi cates product and cyclized oxazol e present in
approx. 9:1 ratio. The product was used w t hout

wo eooshersipuri fication. 1H NVR of am de: 300MHzPCTZEXA084/aD)1941
8.05 (br s, IH); 7.98 (m 2H)g- 7.65 (m IH); 7.55 (m
2H); 4.83 (d, 2H); 4.4 (quart., 2H); 1.42 (t, 3H). b)
5- Phenyl - oxazol e- 2-carboxylic acid ethyl ester O H NA
sol uti on of JV-(2- Oxo- 2- phenyl -et hyi ) -oxal am ¢ acid
ethyl ester (approx..15.3nolg in O POC was
heated at reflux fO Nhr . e t hen reduced
in vacuo and the [résidug wa ' partitioned
bet ween CH2C an % agueous 2CC8. The | ayers were

separated and the Ngudous | ayer was extracted with

CH2Cl 2. Th ~gani tr, ) i ned, dried
Ny 508 titey| SN B (GOHEGRD PIAPDRRG- 7 SOORELC A (1 o ity B.22

g A BN T e e A B RN AR e 48FU (710
mg, 08RGk, @ddshgiroiyheAotninzdle hy@iteq8e.0 rgy®.22 @psy)) in DMF (2 mL),
IH-NVR 300WHz, CDA 3. d 7.76 (m 2H); 7.52 (s, | H);

was addad diigppropylethylasnipg f&P% mL, gqﬁ;m@pﬁ% Adter S3pgp, a gjixture of 1,4-
dinzg AT OB PR e Pt D e 22 Pl Sl ol DrEa

(0.1 walt, & Smamobdn &MTE @1 mI.s}tWasrddﬂgd.s’ﬁ]!mMehcﬁnmhixture was stirred at room
g S o roeSOh e ot B Bt 5
Nex@OY PRI WESseitte ddd BHaQBLIbERE wak LR SIREOAC. The

€ reaction mxture was t concentrated in vacuo
orgaaittkxtrhets mesatdmbigeq) aried pebil Mgl Oq| filtbrevhand contentetaidin vacuo. The

.wWth acetone. After renoval .of acefone ryi
residie e I CGR AR o7 LB PESE F RJRIG |- Oh 5 B THEH:MeOEL
i [ YR i S .
The @&@gﬁwgﬁaﬁu % :I& %@ v&Elgtaeﬁg%ldé gs%g, QP31 MesAR&YBoo [M+1T+
"H NMR (300.132 MHz, CDCI3) & 8.89 (s, 1H), 8.58 (d, J= 4.2 Hz, 1H), 7.87 (dt, /= 8.0
Hz, J=1.9 Hz, 1H), 7.34 (dd, J= 3.1 Hz, J=4.9 Hz, 1 H), 7.30 (q, /= 7.9 Hz, 2H), 5.04 (s,

1H), 4.11 (dd, J=13.9 Hz, J= 5.2 Hz, 1H), 3.43 (t, /= 10.7 Hz, 1H), 3.23 - 3.04 (m, 2H),

" 2.88 (dd, J=4.7 Hz, J=13.8 Hz, 1H), 2.77 (d, /= 11.0 Hz, 1H), 2.55-2.34 (m, 2H), 2.19 -

1.97 (m, 2H).
Example 2:  (1,4-Diazabicyclo[3.2.1]oct-4-y1)-(5-phenyl-thiophen-2-yl)-methanone

O
S
700
N ‘)

By the process described in Example 1, diazabicyclo[3.2.1]octane dihydrochloride
salt with 5-phenyl-thiophene-2-carboxylic acid to afford the title compound as an amber gum.
MS (APCI+) 299 [M+1]+. "H NMR (300.132 MHz, CDCI3) § 7.61 (dt, J= 7.5, 1.7 Hz, 2H),
7.40 (tt, J=17.3, 1.6 Hz, 2H), 7.34 (dt, J=17.2, 1.5 Hz, 1H), 7.28 (d, /= 3.6 Hz, 1H), 7.23 (d,
J=13.6 Hz, 1H), 4.98 (m, 1H), 4.03 (dd, J=13.5, 4.8 Hz, 1H), 3.37 (m, 1H), 3.09 (d, /=13.1

Hz, 1H), 3.05 (t, J = 8.0 Hz, 3H), 2.77 (dd, J= 13.4, 4.2 Hz, 1H), 2.63 (d, J=11.6 Hz, 1H),
2.06 - 1.97 (m, 2H).
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Exanpl e 1:

(1,4-Di azabicyclo[3.2.1]oct-4-yl)-(5-pyridin-3-yl-thio
W@ b@soasyd ) - met hanoneN N To a stirred sol uti onP@F/SE2004/001941

5-(2-pyridyl)thiophene-2-carpexylic acid (45.0 nyg,

0. 22 mmol)

be zol - |~ AN - [ uroni um
Exeple 307 5: @b‘%ﬁa{oephe@a‘tffm By i Ao bieslo) 1 2 ddert-4-yD)-methanone
1- hydroxybenzotri azole hydrate (30.0 ng, 0.22 mmol ) in
DMF (2 nL), was added_di'sopropyleth | am ne (0.05 i,

0.29 mmol ). After . {, 4-

di azabi cycl o[ 3. 2/ 1] octane i hy} ge@alt (40.0
ng, 0.22 mol) 0.1 nL DLEA /0.59 mmol) in
DMF (1 nL) was a The reactlon m xture was stirred
at room tenperature overnight. The reaction m xture

Ve Byt e Pra2asd ddsbehetn 18k ‘ff)?eﬂl %Q%Blcgag [)3\1‘:"2/ y! E%éﬁcgalhydrochlonde

| ayers were sep arateg and € aqueo
salt gias reagted awithi 5464 EbloAs phéityd)- mrgamcarbexylﬁcaml@ toNEFHd the title

oo T S S S
7. 6lg(a| Jas;l Oz adisqnt 7 ofg ¢Lf10: %)t 9 08312 i CHQ dﬁ% g@% 7T2§ J=35

roduct was obtai ned as an i'te sol

Hz, 23 58 @Ag@})g 13@ad, [éfmug $H21H=I\BVRHZ3®H) 11337 g/gjz (mtcm;'as) .06 (t, J =
7.5 lg 8 ﬁ‘g 2(7} @ '{'Lgloﬁpzﬁ‘ 7 ﬁ,?) 27663;3 fag 9z, Wﬁ)lzm (t, J =453z, 2H).
xa@( dlg’éﬂ\] Hy 4b1§£hb(@clo[32ﬁ]&tldly1) %{gphe@lggr %Sz-yl ?Beﬂiadlo

Hz,IH),323-304(mQH) 2.88 (dd, J =A.1 Hz,
13.8 Hz, IH), 277(d' . 255234(m

2H), 2.19 - 1.97
(1, 4- Di azabi cycl
.2.1]oct-4-yl)-( en

By t he process des[q in Exanmple 1,
di azabi cycl o[ 3. 2. 1] oct ane di hydrochloride salt with

5- Bhidlmyprotdss dpshmbed r Exarhpix V| diazatidyd]d]e. 26k dl%iﬁdrochlorlde

title c narrber gum NS (APCI +) 299
salt g Wﬁ_t\pc? %8% artmmxlqhqac@q tq @ﬁfordjﬁe:txtkscompmmd asa

whittBolicHiIS (KP@I@-I—)@EB [%4]+1g-1 gﬂ N (30 géf'i\ﬁﬁ c'b,cég% 706J8 j7.62 (m,

2H), 5@06 ’H’zz (nn H)H) a 7904, rIH)J 5856 (4, 08), dond, (ml 1H)1§7;:5 %14213), 3.38 (m,

™ o1 -7 oot Mg el s e e
%pl@ ( dBenzoﬁﬂra@—Z"ﬁ +(1 l4"31aza%1c%lo[3 3. 1?07ct (4r91) m'él)cha%éném le

[ 5- (4- Chl or o- phenyl ) -furan{-yl]- (I, 4-diazabicycl o[ 3.2
. 1] oct-4-yl)-net hanone o

>

By the process described in EXample 1, diazabicyclo[3.2.1]Joctane dihydrochloride

- met hanone O N

salt was reacted with 2-benzofurancarboxylic acid to afford the title compound as an off-
white solid (34 mg, 60 %). MS (APCI+) 257 [M+1]+. 'H NMR (300.132 MHz, CDCI3) §
7.68 (d,J=7.7 Hz, 1H), 7.53 (d, J= 8.3 Hz, 1H), 7.44 (t, /= 6.5 Hz, 1H), 7.42 (s, 1H), 7.32
(t, /=7.5Hz, 1H), 5.39 (s, 1H), 4.49 (dd, J=4.5Hz, J= 14.4 Hz , 1H), 3.67 (quintet, J= 6.7
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O By the process described in Exanple 1,

di azabi cycl o[ 3. 2. 1] octane di hydrochl oride salt was
wo eashediod t h 5- (4-chl oro- phenyl)-ft iran-2- cap@DsEdon4001941

acid to afford the title coqggund as a gum N5 (APCI +)

317/ 319 [ M+1] +. 1HNMR (300 1 MHz, CDC13) d 7.61 (d,

i:38 Hz,Zj—I) 738HS 8.6 Hz, 2H), 7.06 (d, J
Hz, 1§) 5 ﬁs(seﬁﬁﬁa, 509 Hz,d] 03-%.- é-Oﬁlim,l%jl),, 2826814 ¢, 3HY) 1.61 - 1.54
(m, 4133 (dd, J = 13.8 Hz, J =5.3 Hz, IH), 3.77-3.22 (m

IF;, 3.06 (t, J -- 7.5 Hz, 4 H, 2.79 (d, J = 10.0 Hz,
Examiglle 6:2. @6,4¢Wiazabicy®o[9. 21-!Z]octL4'-|M) @040t 1 Hindol2-§B-mettdnone

Exanpl e 4:

(1, Zle azabi cycl o[ 3. 2. 1] oct94- yl)r (5-phenyl -furan-2-yl

) - nethanone O O By the prockss dgscribed in Exanple 1,

di azabi cycl o[ 3. 2. 1] anéN di hydf oghl ori de salt was

reacted with 5-phen -fur?n-z-ar ic acid to
afford the title conpoung as a Wh plid. M5 (APCI +)
283 [Mrl]+. 1H NWR ( 132 MHz, CB&23)d 7.68 - 7.62

(m_ 2H), 7.50 - 7.32 (m 4H), 6.77 (bs, IH, 5.56 (m
| E&ay the procesp depegibedsn Ez:n@pie ]2 Idja,zalﬁcj&ﬂo[(%m 1]5H)ane dildrochloride

salt fadabilh wiif)s nd?cﬁ‘ e Rulis it Fi0rd The tifle Sompound as a color]
as teacted wi I—§/-|1 % a{ 0X Y] g%%;gp f§or ¢ title compound as a colorless
gum. MIJARCTY y/ngmqnamm@ Q)d\hﬁzq\{}b? g@é&?f% 62 (d, J= 8.0 Hz,

described in oct ane’

1, diazabicyc
1H), ¢ 3@6{&: ﬁl%HZ:dH’I)ggﬁﬁ (das= Bdddr.cd iH (t, J=7.5 Hz 1H), 6.59 (s, 1H),

s 2 BN 8RR, S5, (RIS LRSS g 305 o

7 1 (1300 CDC13) d 7.68
Hz, %EFQJ%LZ?%M%&@ uN\ﬂ(?n 139 1_92%%1%) R, aa it
Example 7g 5Bmgleny1|=§-yl -, gha(nglcyc&p[ﬁ 2Z71182t-4yl)-dethandmeHz,
H, 5:39 (s, IH), 4.49 (dd, J =4.5 Hz, J = 14.4 Hz |,

I

IH), 3.67 uintet, J = 3 (sextet, J =
6H)OHz IH),(q3.44- 14 (m 2H),
1.61 - 1.54 (m | Her¥

(1, 4-Di azabi cycl of 3/ 2. -(l-methyl-1/Z
“indol - 2 yl)-met hagjone O N

By the process described in Example 1, diazabicyclo[3.2.1]octane dihydrochloride
salt with biphenyl-3-carboxylic acid to afford the title compound as a gum. MS (APCI+) 293
[M+1]+. "H NMR (300.132 MHz, CDCI3) 6 7.68 - 7.56 (m, 4H), 7.49 (d, J = 8.0 Hz, 1H),
7.45 (t, J=7.4 Hz, 2H), 7.37 (t, J= 7.5 Hz, 2H), 5.24 (b, 1H), 5.24 (bs, 1H), 3.41 (bs, 1H),
3.13-2.95 (m, 4H), 2.95 - 2.43 (m, 2H), 2.18 - 1.68 (m, 2H).
Example 8:  (1,4-Diazabicyclo[3.2.1 Joct-4-y1)-(4-methoxy-phenyl)-methanone

»

By the process described in Example 1, diazabicyclo[3.2.1]octane dihydrochloride
salt was reacted with 4-methoxy-benzoic acid to afford the title compound as an off-white
film. MS (APCI+) 247 [M+1]+. "H NMR (300.132 MHz, CDCI13)  7.38 (d, /= 8.5 Hz,
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By the process described in Exanple 1,
di azabi cycl o[ 3. 2. 1] oct ane di hydrochl ori de salt was
wo eashediod t h 3H i ndol e- 2-carboxylic acid to aP¢DsERODHE1941
title compound as a colorlesgygum M5 (APCI+) 270
[ Mt ]+, 1H NWR (300. 132 MHz, 13) d 7.62 (d, J = 8.0

= 8 IH), 7.28 (d, J = 8.0
28§92 l‘f’off {71 %fl,% 3845 3%%52-3%@ 1§0)58.074d, J #10.2 Hz, 4H), 2.86 -
2. 735 B 21K, JH)- IH), 3.84 (s, 3H),
732(. 63}?62,38% ((97] 7wHZ,HdZ|’ %@323&%@&3}1) SI) =7.2 Hz,( S3H) H) 2. 88
Example 971 (ht-Dirgabich3.2. 130G 44-YIR(1ATHMI0115-O9-r dthardi -
Exanpl e 7: Bi phenyl -3-yl-(l, 4-di azabi cycl o[ 3. 2.

| Joct-4-yl)-nmethanone O By Y he process described in
Exanpl e 1, diazabicyclo[ 3. 2 1] ogt ane di hydrochl ori de

salt with bi phenyl -3-Caridoxy S d N\ afford the

title conpound as um \M5 (A 292 [MH ]+. 1H NMR
(300. 132 M#z, CDC1 d 7/68 - N 4H)5 7.49 (d, J
=8.0 Hz, IH), 7.45 (N; = 7.4 Hz52H)5 7.37 (t5J =7.5

H ., 5.24 (bs, IH, 5.24 (bs, IH), 3.41 (bs, IH 5
3 gg%h@ proggss @Fﬁcn}ppg in Bxagple 1pdigzabiiepclafBiR, 110ctase dihfdré8hloride

: - % azabj cyel o[.3 ..
s i BSSIR A AU s oomant oo
whitefibe.edES ReR(CIrH) BE6 [V 1 Bx alipNaIR 3300.132 MHz, CDC13) 8 8.36 (bs, 1H)
rochl ori de salt” was ’

1.72 ?%iéﬁg’dfm ﬁ’[:i& : %3;%53722618%%%46@ (5,018 3.3Pd 3t ke(m, 1H), 3.09 (d,
o . . ;
7 R O PO P D s et bt P 15 248732 i, Los

2H), H79ZH), 2H3. 92 (d, / 8.7 Hz, 2H), 3.84 (s, 3H), 3.29 (m
= 10.2 Hz54H), 2.86 2.73 (m 2H), 2.66

3. d, J :
Exagy%l Hg;’ 1(; :(q}b](J zpél’cyczlpp’.zﬂogb4-(y napb[;halegx%mbn@t}gnone

(1, 4- Di azabi cycl o[ 3 ®
.2.1]oct-4-yl)-(li7-indol -}jb-yl)-nmethanone O By the

di de salt was
d to afford the

process described i *4

di azabi cycl 0[ 3. 2. 1] oft a |

reacted wwth 3Hi | e-5) carhy

title conpound as ay _offwhite m (APCI +) 256

[ M ]+. 1H NMR (300.132 MHz, CDCl13) d 8.36 (bs, IH,

7 BRPthe $rodeld desdridehl if Bixat kebiopa7 l :

o (g,m_l 370 - ﬁa?gﬁ’( %dﬂf’zﬁﬁ",%}."@gz'?g’,c AR iifraghtoride
salt wag reapiqyl, with @phittalend-2=c8b@xyfliz acRHp afdrdhe itk Bfigolhd as an amber

I , = my...| , 2 1.70 (m 2H).
gum. g@gyg%g?%ozmﬁﬁﬁug gﬂd&épgﬁé K){Hz, @ﬁcm) 8 7.8(8 (d, Jl—_-=|) 8.0 Hz,
2H), 7.87 & gete Sty duNamat@aben; 7a¥ (adTLR8ONS 1y, 11), 5.26 (m, 1H), 4.30
(m, 1H), 3.43 (m, 1H), 3.09 (d, /= 12.0 Hz, 2H), 3.05 (m, 2H), 2.88 (m, 1H), 2.75 - 2.46 (m,
1H), 2.00 (s, 2H).
Example 11: 4-[5-((R)—1,4-Diaza-bicyclo[3.2.1]octane—4-carbonyl)-thiophen-z-yl]-N,N-

. 0 0
PNes
N _
\\ \ /N

a) 4-(5-Bromo-thiophen-2-y1)-N,N-dimethyl-benzamide.

dimethyl-benzamide

4~(N,N-Dimethylaminocarbonyl)phenylboronic acid (415 mg, 2.15 mmole), 2-5-

dibromothiophene (1.14 grams, 4.73 mmole), cesium carbonate (2.1 grams, 6.45 mmole), and
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O By the process described in Exanple 1,
di azabi cycl o[ 3. 2. 1] oct ane di hydrochl ori de salt was
w0 e@svedini t h napht hal ene- 2- carboxylic aci d t opEf/SE2004/001941
the title conpound as an anbgy. gum N5 (APCl +) 267
[ MH ]+, 1H NWR (300.132 MHz, CDC13) d 7.88 (d, J =8.0

tetra iaﬁgiggcpnylygabgghh%)’gali@?uq? @40%&2@5% mn?ql%él \ygr?sgér}_il%%n%tﬁfl,ene glycol
dimegl.]yg gt mva}é}igetha%of;@ §§,220ilgﬁ( S e?ﬁ?ﬂn%%g% h%agecpgl I—% fBung Bbttom flask

at SOPCaonene ghtl : Thé-thBa(ré Ras ctoléd Draaraal-witle wateo p3d extracted with
. 2. 1] oct ane- 4- car bonyl ) -t hi ophen- 2- Id]l_,-i V, / Vdi et hyl -
chloxoderh(H iaes)) dhe OFganic layers were combined, dried over sodium sulfate, filtered,

- (5 -1 hi - - [ - am, de: :
o R B2 bR ke B0 Thet g g
on siliga g&l.ubmgooh ethyl aeetate th Ixanst Kithptlame. (The tdmpovambwas obtained
4. 73 mmol e), cesium carbonate

2.1 ,. 6,45 Le),
a5 2 BHAVERTARIAL (D pHRERVBhogb RIS 10 150 DDA 00,2 =94
I [ i N et I ' . +

He, LRE T o P P2 P 3 T2l SR, 311 v’
b) heéai(édinmtiyldashmmabyibphtoyi)-tHigsenal -GobdElioweidrtightested he

oA SR ST S S PR SR
Pl R e R PR RS TS o T B3 apple A8 amine (119
mg, pil8dnndlepwerentaln up dhethamol (2nak) pus 8 ileddevosidaciian ybe. The
o BB S5 S e ahes et b oo o e
The {IRRUER A coph MERA 2100 g tacod Sy Sahd yfy iy “The
resul2ar® motlser ligh)r, widaneentrBdduderkducedyressure to an oil. The oil was

e B S B B B S0 2 £ RO o v
g B3 SR IS5 i S ERATB N puso) 0755
7.78 Q) 2506V €,,J 240 Hz,i1EDhyA0d, = 8.2 Hz, BH), 432 &, iivol & )Hz, 2H),

re._taken ' t o] 2 i 8 nm endeavor
2.96 %a@fqﬁéﬁ (Bﬁf 5&#%@%#%?1”\?\3@*&@%{} aken up t\c; 20
t M 1] ' 1 t 19 24
) o P RO P h et b
di &{(é-rﬁin_eﬁlyi;cadmmdylwml)}gliwmhe-étdadmxlylic 1tid etled ebteiawas taken
up i Ry et pe e RONE TR A W Hinil S SEskiRe (DA, D.45

mmole) was added and the solution was stirred overnight at room temperature. The entire

mixture was evaporated under reduced pressure to afford the product as a white solid (100%
recovery). MS m/z: 276 (M+H)".

d) (5R)-1,4-Diaza-bicyclo[3.2.1]octane (102 mg, 0.55 mmole), lithium 5-(4-
dimethylcarbamoyl-phenyl)-thiophene-2-carboxylate (152 mg, 0.55 mmole), 2(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (177 mg, 0.55 mmole), 1-
hydroxybenzotriazole (74 mg, 0.55 mmole) and diisopropylethylamine (223 mg, 1.72 mmole)
were dissolved in N,N-dimethylformamide (5 mL) and stirred at room temperature overnight.
The solution was treated with 1 N sodium hydroxide and extracted with chloroform (3 times).
The organic layers were combined, dried over sodium sulfate, filtered, and evaporated under

reduced pressure to afford the product as an oil. The material was purified by silica gel using
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purified on silica gel using 35%ethyl acetate in
hexanes as the eluant. The conpound was obtai ned as a

W@ 2008/0ysid ow sol id (84% recovery). 1H NVR ( 300PABREIBZ(01941
DVSO) d7.85- 7.78 (m 3H),2%7.67 (d, J =4.0 Hz, IH),
7.49 (d, J 8.2 Hz, 2H), 4.32 (q, = 7.1 Hz, 2H), 2.96

5% % i\f E‘F‘;??P{?ﬁng metﬁqanol mn chlb}ofggﬁ. ’H;g %1tle':\/§ornmpgund3v%‘rs o(btalrtgd as a tan solid
(2% 1EVAHTEHINNOR B8RY2 MR DNBO) Bi PRGN §=27.6 BE-PoRY 79 AGs, 11),
7. 4%—’( 42 DnpBHy4.2a (D alri°b)yB.8|éhén735I (Om,t HHpRHEN(E; BHY.D.8DXY76 ¢m, SH),

2.65ch éaﬁyﬂ‘ﬁﬁ) A7 AR R . (28D MS mizin 70 QYEAED™
a t'II‘HE: %h‘g)%uﬁdls%&g’s Anése, laq")ash‘f@?atf’a%%qs & ¥xample 11.
the so utlo stirred

verni ght at room
ExatuphpE): at3ufSe((RJHg-Birzabicyeiof3. arleom s eaponyg)-ddophreded-y1]-N,N-
duced p ssure to afford the product as a white
dlm%‘g‘ recovery). Ms miz: 276 (MrH) +. d)
(5R) -I 4 D aza- bi cycl op3. 2. 1] octane (102 ng, 0.55
nmol e), ['ithium 5%(4-
di met hyl car banoyl 1pher car boxyl ate (152
ng, 0.55 mol e) /R(1kbenz :
[-yl)-1,1,3,3-tetrangt hyl trehi robor at e
(177 ng, 0.55 mmole), 1- hydroxybenzot* ole (74 ny,
0.55 mmol e) and dii sopropyl et hyl am ngy(223 'ng, 1.72
nmol e) were dissolved in N, N-dirnethylformamde (5 nli)

an cBySat pfocesd a@hlog@m&me Eaampl% 19Wtﬁueg¢ttmpo1ih@ Was obtained as a tan
sol uti on was eated w 1IN sodi um hydr oxi d

soligin 3%3e tyiedd- vqu NMKI(%Q%%%W?ZBDM%@E} 7. 8né- @r@anZH) 7.61 -7.45 (m,

o) Y529 A SSTRTORE AL X RO L0 oy s, 26025

(m, mH)pz d7t-|2@13r(lhgd21€), li% -A9Mfh,. 2HINEVIBBRE/EF B (MAST)+.
fied by s usi ng5% 7 N ammoni at ed net hanol
_&@aﬁ_ﬁcﬂ_or(Bﬁ-ér“l‘rDlth@KtYqu[%zd&%ﬁrﬁﬂh@ﬂb@lywﬂeﬁoh@d’lh@eﬂlamne
h dﬁ};@ S !Eil d (22% recovery). 1H NWR (300.132 wMHz, DVsO d
4 %’? J = 7.0 Hz, 2H) 7.57 (s, IH, 7.49 - 7.42
(m 3H), 4.79 (s IH) 84-375( IH), 2.96 (s,

6H) 3 2.89 - 2.76 m 5 IH), 2.46 -
2.43 (m |IH), 1. "'(ﬁ H +. The
foll owi ng conpo ashi on

anal ogous to Exanpl : =4
S—fS A I N-Di aza- bi cycl ot S" | j oct ane”- car bonyO-t hi ophen

an ai 0g o u st OIW%S%? e%#&@iéé cﬁleﬂa%(goﬁéeé @ﬁig%g o u nc} OvaOIe"z'
carbohylafer(@m ag, a 16 ammal) TBiTUr@@EPAgyl éBdnmdlb-laM/HC(BiQDSﬂ&g 115

mmc')\{y.lz Ina sepa ate Vlal (lg) 1,4- dlazablcyclo%ﬁ l]octane dlhydroc?ﬂonrge (200 mg, 1.08
mmol) and diisopropylethylamine (0.59 mL, 3.4 mmol) were mixed in DMF (7 mL) to give a
solution which was added to the reaction flask. The resulting reaction mixture was stirred
overnight at room temp. The mixture was then partitioned between EtOAc and 1 N NaOH.
The layers were separated and the aqueous layer was extracted with EtOAc The organic
extracts were combined, dried over MgSOy, filtered and concentrated in vacuo. The residue
was chromatographed on silica gel (100% CHCl; to 3% MeOH (containing 7 N NH3) in
CHCl;) to give a colorless viscous oil as the free base product. The oil was dissolved in 2

mL of CHCl; and 20 mL of diethyl ether was added. Approx. 0.5 mL of 4 N HCI in dioxane
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2H), 7.43 - 7.34 (m 2H), 4.79 (s, IH, 3.86 - 3.75

(m 2H), 3.01 - 2.77 (m 8H5 2.69 - 2.55 (m 2H),
W@200%/061520 43 (m 2H), 1.96 - 1.90 (m 2H); M5 PCWSEDTH001941

(MrH) +. Exanpl e 13: (R)- 1, 4,pi aza-bicyclo[3

. 2. 1] oct - 4yl - (5- phenyl - oxazo? 2 yl) - met hanone

Wer% %fﬂ{&?lr%glggl{% rggulgnggwca%ﬁ%teawﬁ wélepﬁefl (S dﬁéuum Bliration. 355 g mg of the

ot SoRSPALYB 5 s nCARREH) a2 by 1%y Do, o

de 8. a(tsepmaztmmsanﬂ) (79 rh, szl nmz(@nimpﬁ 6B35.23 (] e, AHY; 5.02, 4.43
i hydrochl ori de 5 .

@ gt PohS ot Enngith s en Do 20, & éH vawm% C, dmso-dg

o7 7%%3615 f”’%@s%m@he r eglﬁtp} ng’r e t% 5o é%?% %46 (m IH)’

uIt Ion m'xt ure

2.259td, 1R d LOYRISNAghT): @-+HDO=s28erp. The nixture was t hen

partltloned bet ween Ef OAc and 1IN NaOH. The | ayers were
Exa t 48)-drfaDiare bigyaiabts- ll]%F;Fé‘b’l‘&\%ﬁylé%ﬂr%ﬁlr@ﬁlzﬁ)ﬂ'b(l)-methanone
: The organic extracts were conbi ned, dried over
dlhyggogﬁfofdefi Itered and concentrated in vacuo. The
a) I es2-Que-WpgridinrBykithglh-apiashioncid kdri-batyhedter( 100% CHCA 3

to 3% MeOH (containing 7 N NH3) in CHO3) to give a

colorl ess viscous oil as th freg base product. The

oi | was dissol ved i 2(er o als apd 20 nL of
di ethyl ether was a prox. O of 4 NHA in
di oxanewer e added an resul ting ¢ci pitate was

col |l ected by vacuumfllt tion. 253@wof the title
compound was obtained as a white solid. 1H NWVR

soggd?som%mfee'@mﬁfo@yﬁdﬁe (P'ZflSﬁiL 62@ %Dﬁloﬁ it 06 n&s of Jﬁ)y THF was
S 8,
addegrisepropyinagiespmm c]quonge (ﬁ{/}m "JTI-H-E 6 3nd., 123 mmpH]at mQ)m temperature

1H NVR;  300NHz
undea%é (Ag%er ét'gl)_}m}qg na ﬁ]sép:akﬁtc ’f%sl% 1io|Q{Opyilﬁ1agq§s1élnt ﬂﬁorllé) CQ4,_% mlL, 9.8
-to 31(8° u C n e N’-
mmcﬂ) Waf Qdde@lf%/ b%oléea jiIS)’co 1(()'Z C(|_)|)"§!l_ rf}"% 84;(teﬂt6bl.{t85ky bt yligl%@m N

meﬂ(OR)’-N“ %é@@md% L& £,0[03) modlbiet 154yl-of QrspTHdede@ﬂyl Atgr the Br-

SRS RO A KA FE PP bhEeDine miviars winaded o the
Weiﬁ%’b @nid2 Mion solution. After the entire contents had been added, the reaction mixture
was allowed to warm to room temperature and stirred overnight. The mixture was then
partitioned between EtOAc and water. The layers were separated and the aqueous layer was
extracted with EtOAc, The organic extracts were combined, dried over MgSQ,, filtered and
concentrated in vacuo. The residue was chromatographed on silica gel (100% Hexane to
25% EtOAc/Hexane gradient) to give 1.57 g of a white solid as desired product (66%). 'H-
NMR: 300MHz, CDCl3 6 9.17 (m, 1H); 8.82 (m, 1H) 8.23 (m, 1H); 7.44 (m, 1H); 5.45 (brs,
1H); 4. 66 (d, 2H); 1.48 (s, 9H).
b) 2-Amino-1-pyridin-3-yl-ethanone dihydrochloride

0

H,N X

2HCI
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To a solution of 3-bronmopyridine (1.21 nL, 12.6 mmovl)
in 15 nL of dry THF was added i sopropyl magnesi um
w@kiosioseo (2 Min THF, 6.3 nL, 12.6 nmol) at rPONSE2004/001941

"tenperature under N2. After 45. mn., in a separate
fI ask, isopropyl magnesiumchloride (4.9 nL, 9.8 nmol)
added. to cool ed 15 to - slurr
i VoL &@oﬁutm@ig@ép%ﬂﬁglaﬁy ?car ﬁ;@fq]%ﬁ@yew-{)utyl ester in MeOH
)TH T
7 n&?g&%%h@dg?@e}&étl }]1[182 %fqp%ﬁ/glqg@ange reactio agﬁiﬁg%a at 347C for 2 b,

thenstoncentidtddar vactoodral dridd ch High vadvanr. eA wubntitgtive yieldre offawhite solid
ded to .the nrepb am de .anion solution. After the

Wasé’gwq’aél %N@%Wﬁkﬁ‘étcf“ﬁ]é%rpuﬁl@tﬂ%on the reaction mxture
d st d

) o dr P ORI RS A SRR B &100 Bet vieon
Et OAc and wat er. The Ia@rs were Separated and the

aqueous | ayer was extradfed ﬁth . The organic
extracts were conbkineg, i
and concentrated i n vacuo. |[The residue

, filtered
chr omat ogr aphed on silica @Qel (100% e to 25%
Et OAc/ Hexane gradient) to give157g f a white solid

aS TdeSI f ?egi @Wﬁ%&@u /%f %:]?II_IIJ?%R 30 zﬁ Cﬁflmﬁ_ﬂl%y&rochlorlde (

913 511g45 3(7bﬁm§1) ahilethyt c6rdostoacetdte (01544§m( .8 fffibl) iRl 5 mL of CH,Cl,
2- Am no-| - pyridi n-3-yl - et hanone di hydrochl oride O
was aquq{(j trigthaylageine (1. Q,ml@fB 6 mmol) The resultlng reaction mixture was stirred at

roor eSSt o iR s R AR el s s ptdpa water.
The Q%fefﬂ%)lere-ﬁbﬁhrﬂ’eél bd me%ﬁe&ﬁai}%ﬁ waik eﬁ@a&&l fav‘ith G101, The8fanic

concentrated in vacuo and dried on high vacuum A
extr@ﬂnsm@ﬁet@mbmdy faediowr MgFOuiilteredsodicanematratsdtiavmen. aig residue

use L hout f rth L 0 0
was fofild b 59 ALYy b D B8 Gl BioAw i fo 80% BrOAG
in H@ﬁdxﬁfgrﬁl&t?) To/Ms mpbr;d(mﬂqrf =badh) mixture

of 2-am no-1 - pyri dm 3-yl - et hanone di hydrochl oride ( 913

4y S-Ryrgtm-dmidioxazaier 2eqaiyaxylinpod swd astet ate (0.54 nl,
4.8 mmol) in 15 mL OFCH 12 was added triethylam ne
(1.9 m, 13.6 nmol ). Thejfresulting reggtion m xture
was stirred at roo atype ovefmmght. The m xture
was then partitiored betwee an(y wat er. The
| ayers were separated and tgQe
extracted wth CH2Cl 2. The organic

To a cooled (ice bath) mixture of N-(2-Oxo0-2-pyridin-3-yl-ethyl)-oxalamic acid ethyl

ester (750 mg, 3.18 mmol), triphenylphosphine (1.89 g, 7.21 mmol), and hexachloroethane
(1.55 g, 6.55 mmol) in 30 mL CH,Cl, was added triethylamine (1.67 mL, 11.96 mmol). The
reaction mixture was stirred for 1hr, then chromatographed on silica gel (EtOAc / Hexane
gradient). 700 mg of an off-white solid were collected corresponding to desired oxazole and
containing a small amount of triphenylphosphine oxide. 'H-NMR: 300MHz, CDCl; § 9.02
(s, 1H); 8.65 (m, 1H); 8.06 (m, 1H); 7.62 (s, 1H); 7.42 (m, 1H); 4.51 (quart, 2H); 1.47 (t, 3H).
LC/MS (APcl): (M+H)" =219.1.

e) Lithium 5-pyridin-3-yl-oxazole-2-carboxylate
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extracts were conbined, dried over MgSC>4, filtered
and concentrated in vacuo. The residue was purified by
w@ odossmwisehr omat ogr aphy on silica gel (20% Et OACT/BE2004/001941

Hexane to 80% Et OAc in Hexangg.gradient). LC/ MS (APcl):
(MrH) + = 237.1 d) 5-Pyridin-S-yl-oxazol er-carboxy lie
acid ethyl ester OO0 Y Nlo a cooled (ice bath) mxture
of 7V-(2-Oxo-2-pyridin-B-yl-ethyl)-oxal am c acid et hyl
ester (750 ng, 3.18 , _Igiphe 'S osphine (1.89 g,
7.21 nmmol ), and hexd®hl oryget g, 6.55 mmol)

in 30 nL CH2A 2 was added r}/ ny|l (1.67 mL, 11.96
nmol ). The reaction mxtuple was stirred for |hr, then

h
R RR R BT 8 PR bR g PR v o
stlm(fag RGPS Bﬂwgnam-glgrsbkﬁémmmbgymm@ ethlyBester(g0@mg, 3.18 mmot)

snmal | anount of tri henyl phosphi ne oxi de. 1H NWR
in7 IF.cthanb of (@g was adfleq) andghgmixiyre Way stlrged(pye(rnght at room

temp, hgth/e rf%ct%%g@mnkgﬂﬁéﬁz ﬁé %?Qntlj(aﬁgkﬁz vag’ti]b %ﬁ& 1Vretsuﬁfﬁbg pale yellow

solidswadritnFated pyitH sbetond: )Afte@xaﬂ@}a{?ofzadéafd@%ﬂ|d@§(1ﬁ§\uﬁ@érllﬁgmcuum
of Li O+ H20 (133 ng, 18 mmol) in 7 nL of water was
530 mgad @nob-whie selid wes @‘ztma@ql on

9 O BPYSA B AR g CaLhmn e B st
dihyaedB@ridad the mi xture was stirred overnight at room
tenp. The reaction m xture was then concentrated in

vacuo and the redul ti pal e yel l ow solid was
triturated vvlth eto . Afder r Mal of acetone and
hi

dryi ng under uu 02HOMi te solid
was obt ai ned.
(R -1, 4-Di aza- bi cyc [3§\l oct -4yl - (5-pyridin-3-yl -

azol - 2- yl ) - met hanone di hydrochloride O -QO\ . i 2HCI

\ DMF BvaL)) &asria)idam aadat&@ntﬁas]acmﬁamingdllthﬁjnaSJ(pyndm- -yl-oxazole-

2SO0 S P 5 AR G ag s, 27
mmcfmnin)a ﬁﬁgaﬂcﬁﬁl, (f@)GIiSA r@azagrc}clo[ill]octane dihydrochloride (500 mg, 2.7
mmol) and diisopropylethylamine (1.41 mL, 8.1 mmol) were mixed in DMF (7 mL) to give a
solution which was added to the reaction flask. The resulting reaction mixture was stirred
overnight at room temperature, then concentrated in vacuo. The residue was
chromatographed on silica gel (100% CHCl; to 3% MeOH (containing 7N NH3) in CHCl3)
to give a colorless viscous oil as the free base product. The oil was dissolved in 2 mL of
CHClI; and 20 mL of diethyl ether was added. Approx. 2 mL of 4 N HCl in dioxane were
added and the resulting precipitate was collected by vacuum filtration. 495 mg of the title
compound was obtained as a white hygroscopic solid. '"H-NMR: 300MHz, room
temperature, dmso-dg & 11.0 (br s, 1H); 9.08 (s, 1H); 8.68 (d, 1H); 8.25 (d, 1H); 8.12 (s, 1H);
7.64 (m, 1H); 5.83, 5.34 (2 br s, 1H); 4.97, 4.42 (2 m, 1H); 4.0 — 3.2 (m, 7H); 2.4 (m, 1H),
2.24 (m, 1H). LC/MS (APcI): (M+H)" = 285.2.

Example 15: (R)-1,4-Diaza-bicyclo[3.2.1]oct-4yl-(5-pyridin-4-yl-oxazol-2-yl)-methanone
a) (2-Ox0-2-pyridin-4-yl-ethyl)-carbamic acid zert-butyl ester
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mmol). In a separate vial,

(R -1, 4-diazabi cycl o[ 3. 2. 1] oct ane di hydrochl ori de (500
worenosa6id1mol ) and di i sopropyl et hyl am ne (1. 41PCL/SEB04001941

mol ) were mixed in DMF (7 o). to give a solution

whi ch was added to the reaction flask. The resulting

reaction m xture was stirred ove(hnl ght at room

tenperature, then concentraped im vacuo. The residue

was chronmat ogr aph OHOSI|IN g (10Q% CHA 3 to 3%

MeOH (contai ning 7N ) Yn

viscous oil as the free se produgkt. The oil was

di ssolved in 2 nL of CHO™3 and 20 di et hyl et her

was added. Approx. 2 nL of 4 N HC in dioxane were

adddtoandytitiee hgdukchlonide (1.4% gpi2 @menolpwas bbdted watt G5ymL of 5%

| d
aqu%ﬁé: Rirteos and Sppten svieganBs Rt e The <R rastionp dried over
c&;’ﬁh&%&ﬁﬁ% gfe%()ﬁﬁengﬁéjreﬁﬁ)vgd Jﬁlv&ub b r1"h§ (ereslldil)e’ wak 19§néd§ately
dissqlmed intdry THIFRd 1so;ﬁapylmagnesmm b]ﬂ)onda (zam indTHD, é( 2 mh, 12 6 mmol)

was le@q@g? (9%3& fc):?nngrwg[ﬂg H)Afgzé ég ElsirrpEyulaz;‘_%qpérza'iéﬁa§km1solp1':c|?pylmagnesium
chlofifR F4 9 ﬁm%%zﬁrr%uw&é &id%d % dL@a dk16 510%t) Finby 4r ¥ (e

azol - 2-yl') - net hanone a)
buto(cﬁea@mw@gb&:medv Amdthpky-@f hydtt)lyl@mmd%(ﬁﬂ@ Rd0d minei)yih 15 mL of dry

TERdE e B ol ud Sntlpe i L e e lels s ) 1T ok resuting

mixi8d WACIHRIEd 1M SV ¥Intdb 3R dhnibh 3811utloﬂ— hg et fh%reﬁﬁ{e contents had been
extracts were dried over MgSO4, filtered and the

addeglpthe eerctiva snixempwaslallowaddo lmrnﬂ’th eowre$¢rd1umfamefsand stirred overnight.

di ate
The IRBRSR0 ot RET R OR EhtaPr RO B Ritep T hegayers pere sepggated and

the ABdus IRS wad @ﬁga@éd waR 'Et@ﬂmwgﬁn15|8xtrﬁft§ \%Ereﬂo%nml&d dried over
in a separate flask, isopropyl magnesiumchlorid b

MgSQ., fiBergd ancbbc)nom‘satadi dedicuo. dAheesidug wWas cmmaiograpl@mn silica gel

100% Betaherto ia RIATHCRERE RGN toleive ! 2 of angmts sl 3 desired
produft. 2R} f3odiit D o ?OES 6Ned, /H)t @04%@,61}@5 78 (B ERRMNOS (m, 1H);
reaction had stirred for a total hr,” t he
5.36r(bsyllH)d 88k 2] dB<s,Qed to the Wei nreb amni de anion

SO ion.. Aft ntire.contents, had been added,

b) thé 4185)(915 B}ﬁn‘ﬁf’"{'gf‘aetﬁwgegf}fygmgpqr@emr mto room
tenperature and stirred ogernight. The m xture was
then partitioned between ft OAc and water. The | ayers
wer e separated and yer was extracted
with Et OAc. The organi c extr|hct s {wel&lC@onbi ned, dried
over MgSH4, filtered and congeptNated in vacuo. The
resi due was chromat ographed on“silica gel (100% Hexane

L TR R ¥ X
(7 m@ ab 4dded 5-6MN) OB 1192—pf(5banbl|'07 ml7). SEhe(iixtirelwas helted 83 50 °C for 2

hr, then concentrated in vacuo and dried on high vacuum. The product was obtained in

quantitative yield of off-white solid and used without further purification.

c) 5-Pyridin-4-yl-oxazole-2-carboxylic acid ethyl ester

O
S O ~ N
N
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5.36 (br s, IH; 4.88 (d, 2H); 1.48 (s, 9H). b)
2- Am no- | - pyri di n-4-yl - et hanone di hydrochl oride O

WO 2048061500 a sol uti on of PCT/SE2004/001941
(2- Ox0-2-pyridin-4-yl-ethyl)sgarbamc acid tert-bvy |
ester in MeOH (7 nL) was added 5-6 N HCl in 2-propanol

CoreetioplEars SoolliBinga A 2o bor TN R G- AEisaRRe Gydrcbloride
(5 0B S bind @iy PHI BHoRE Sack B (UL 285 Vi) 4 20 BT, of CH;Cly was added

and used Wi thout furthér purification
triethylamiey(2i26i mL 41§25 omadpl Ehdrestibg rapciion mixtdreawdmydtirred at room
ester OTo .a cqgl ed, (ice bath) mixture of
tompRrHS RXoFUIBH  EASAYE S RAGHE R B BYasR &Hagd: qnd ver. The

layengr']‘Qlil)S sﬁ;ﬁﬂ%@%@é&é t}%‘ﬂ\%&&%’(}%ﬁ&%a@%ﬁtﬁ&e@%ﬁﬁ‘ﬁl—%&lg %ﬂ'gt'a@anic extracts

d triethylam ne
werd 6orAbinedyatried oVeMe8€y) filtergd ambadncemratekinuumeuamabC/MS (APcI):

O T S BRI 75 AR SRiEnd aSTHE Ay gpeiponent i

t ; I, o
the YSHRABRG. AR bk R e e dRY Ao
2374y eras My&Obkdrivéd. Fledmantale c'or chromao graphed onasglics. gel (JOUS Hexane to
Pcl): (MtH)+ =.219. 1 .corr.esponding,to clized
3sobBIAL n Mg gl Gikokis [ RE R PEddndii | FoEhe
d) Pr Q9Gim Bipiidif4-yhoxARIE-8LcaltRRY 1,60  esponding to the
uncycl1zed”am de "((MtH) + = 2377 1) was al so observed.
The m xture was chromatidgraphed on silica gel (100%
Hexane to 35% Et OAc in ] ) to give 142ny
of oxazol e product ({3% [ N
5- pyri di n-4-yl - oxazol e- 2-
Li OH H20 (30 ng, 0.17 nmollY
to a sti_rrin}g sol ution of

5- gy $alation o KOG HaG (PR me, Bdr wemg in 3 gl af watsy wagadded to a stirring
. Q.6 ' : .
oo B R TRl Pty sl S Sh e PGS i3 mi

of THEENP0.5HiE of 84OH evas Atddddund thamittivenyaatieed tofvainéght atiroom temp.
vacuo and the resulting pale yellow solid was .
Theprpachigh grEyrawehihiss epRicaiTata freracua 389 e TeFulHpePYRyelipmy solid was

e 4 gt AL G S LU L B g

yield oBarba@ff{whiteXd]id was®Btaised. I'HYNMR :640)iHz, dhdso-ds @ 862 (d, 2H); 7.83
(APeL):  (MEH+ = 1?1. 1. .

(s, 1H); 7.64 (d, 2H). 'LC/MS (APcl): (M+H)" = 191.1.

e) (R)-1,4-Diaza-bicyclo[3.2.1]oct-4yl-(5-pyridin-4-yl-oxazol-2-yl)-methanone

dihydrochloride
0
., 0O -
T N .2HCI
X NJW J/@
\\ N

DMF (3 mL) was added to a reaction flask containing lithium 5-pyridin-4-yl-oxazole-
2-carboxylate (60 mg, 0.3 mmol), TBTU (87 mg, 0.27 mmol) and HOBt (36 mg, 0.27 mmol).
In a separate vial, (R)-1,4-diazabicyclo[3.2.1]octane dihydrochloride (50 mg, 0.27 mmol) and

A sol ution of
mL of water was added

diisopropylethylamine (0.16 mL, 0.9 mmol) were mixed in DMF (2 mL) to give a solution

which was added to the reaction flask. The resulting reaction mixture was stirred overnight



e) (R-1,4-D aza-bicyclo[3

.2.1]oct-4yl -(5-pyridin-4-yl -oxazol -2-yl)-rnet hanone
waledvgdesehl oride O ON .2HCI N N // DMF (3 nmipCmies2004/001941

added to a reaction flask capdaining I[ithium

5- pyridin 4-yl| - oxazol e- 2- carboxylate (60 ng, 0.3

at rorcm;bqe pei”raﬁl;l;‘g, é\@% a&%egtr@tpipz vacu é}lﬂg residu vsas chrrghatggr%ghed on silica

gel érg@)% CﬁCﬁ' t@ﬁ@?l\% 0 tofning ON q18) dh l@ﬁtﬁl?)c%l e Q@ol&é@ss viscous

sopropylethylan1n
oil amtmel ﬁfea/\lmse produet The diMvag Gissdlyed in Ignleof aiJH;(bllg land d)ﬁ mL of diethyl

whi ch added t he. r i.on.flask. Th res )
ethef WAz pd5. ABITET-O ﬁ@i Ry ?ﬁ@ &é‘%’ﬂf’@ Riegt 2 3‘ the restlting
prec&gﬁ&eﬁré‘g Hifctel BN aERNE %%Jtﬁ‘ﬁleq4'rﬂg MPﬁﬂé Q}ﬂ&_&ﬁng)ﬁéd SUL) off-white

romat ogr aphed on silica gel 4%
hy givbeipid sudidtaensiobtriredN 'NHSMR: rBOQIvEEZ%)odim tephpezatare, dmso-dg & 11.38

C [ e roduct, The

Or o B i ST SRR § oA S5 20 ST ST Hy 4043 0 m,
el her 0% o1 40X

IH)véepe3 ed aﬁgd4 @Hﬁ{e)é ??rr?g H?eglt’:é)l\lﬁtsgée \k/adsM+ﬁ:) eg?g(lj
by vacuumfiltration. 14 ng of the title conpound as
an off-white hygroscopic solid were obtained. 1H NWVR
300MHz, roomtenperature, dnso-d d 11.38 (br s, IH);
8.87 (d, 2H); 8.44 (s, IH),; 8.05 (d, 2H); 5.76, 5.33
(2 br s, IH; 4.93, 4.43 (2 m IH; 4.0 - 3.2 (m 7H);
2.4 (m IH, 2.24 (m IH. LM (APcl): (M-H)+
285. 1. CLAIM5S 1. A conpound according to Fornmula I: |
wherein: Dis selected fromoxygen, sulfur or N(RL 2;
Arl is selected froma 5- or 6-nenbered aromatic or
heteroaromatic ring having O, 1 or 2 nitrogen atons, O
or 1 oxygen atons, and O or 1 sulfur atons, or
selected froman 8-, 9- or 10-nmenbered fused aromatic
"or heteroaromatic ring systemhaving 0, 1, 2 or 3
nitrogen atons, 0 or 1 oxygen atons, and O or 1 sulfur
atons; Eis a single bond, -O -S, or -NRZ
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Gis selected from hydrogen, C -C4al koxy or Ar2,
where Ar2 is a 5- or 6-nenbered aromatic or
whedosneEiomati c ring having 0, 1 or 2 nitrogenPEl/SR®)4/@1941
or 1 oxygen atons, and O or 3gsul fur atonms; where each
Arl or Ar2 noiety independently is unsubstituted or
C 1, 2 or 3 substituents selected from-R3, -G -C
—L‘gﬁiﬁl , -C2-Co6al kenyl, -C2-Ceal kynyl, hal ogen, -CN,
-NO2, -CF3, -S(OnR3, -NR2R3, -CH2NR2R3, -OR3, -CH20OR3
or -CO2R4; Rl1, R2 and R3 are independently sel ected at
1. eadhcavpumdsncerdingymBeyminleden, -G - C4al kyl, aryl,
heteroaryl, -C(O R4, -C(O) NHR4, -CO2R4 or - SO2R4, or
R2 and R3 in conbin {s -(CH2)j Q(CH2) k- wherein G
i s oxygen, sulfur, a boqd j is 2, 3or 4; k
is 0, 1 or 2; nls'ﬁw hmlsmdependently
sel ected at each occ nc ydrogen, -C
- C4al kyl, aryl, or heteroar , and st ereoi soners,
enantioners, in vzvo-hydrol ysabl eprecursors or a
whepigr maceuti cal | y-acceptable salt thereof. 2. A

conpound according to Claim1l, wherein:Dis oxygen;
Ar D isselseted dtamal oxygsm M@nyr NéR")z 5- menber ed

%, BRER forh At on B pebbegeq rgfalp o BHER R s ffving o, 1
or 2fn|it%§eﬁ afori® r@tzﬁrlecggygeﬁadn@rm b1 MIFRAURRY JE M@été@fromlan 8-, 9-

ring system havi ng 0, 1, 2 or 3 ni trogen atoms, 0 or
or 1@7119@@@@@ fwed argmtlg obhetgrogmmanc ratgovystem havangl, ri 2pr Bauitrogen
om hydr ogen, nethoxy or

atonﬁ,g 3&92‘?'2&32\? ofg, 4&% elted ecﬁ%lrg{%ng ’6-menbered aromatic

or E‘@beg;@gm L@, 15|, 68 N}QM ng O or 1 nitrogen atons, O
or 1ygen at ons, and 0 or 1 sulfur atoms; where each
c

Ar G_usme pied from Bydrogerd Sp€nalkaky gr A, whetebATiis ubeer @membered

arom§1c ot ’hegeroaror:r)’latlc ring having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0
or 1 sulfur atoms;

where each Ar' or Ar* moiety independently is unsubstituted or has 1, 2 or 3
substituents selected from -R?, -C;-Cgalkyl, -Co-Cgalkenyl, -C,-Cgalkynyl, halogen, -CN,
-NO,, -CF3, -S(0),R?, -NR?R?, -CH,NR?R?, -OR?, -CH,0R? or -CO,R%;

R', R? and R? are independently selected at each occurrence from hydrogen,
-C;-Caalkyl, aryl, heteroaryl, -C(O)R?, -C(O)NHR*, -CO,R* or -SO,R*, or

R? and R® in combination is -(CH,);G(CH,)x- wherein G is oxygen, sulfur, NR?, or a
bond;

jis 2,3 or 4;

kis0,1 or2;

nis 0,1 or 2, and

R* is independently selected at each occurrence from hydrogen, -C;-Csalkyl, aryl, or
heteroaryl,

and stereoisomers, enantiomers, in vivo-hydrolysable precursors or a

pharmaceutically-acceptable salt thereof.

2. A compound according to Claim 1, wherein:
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substituents selected from hal ogen, -CN, -NO2, -CF3,
-CH3 or -C2H5; and stereoi sonmers, enantioners, in
W@ 2006406300 0l ysabl e precursors or a PCT/SE2004/001941
phar maceutical | y-acceptable galt thereof. 3. A
conpound according to Claim1, wherein: Dis oxygen;
Ar:Rel s sel ected from phenyl, furanyl, thiophenyl or
B Ef M pyrrolyl: Eis a single bond; Gis
sel g iedidor@dy %ﬁ&g@ Br a BEhBAKYed B@@faékorﬁﬁuooaﬁg Ki¥king 0 or 1
and Arl bears 1 hal ogen substituent; and
nitregegatuns Ome rls)xygﬂtaammsnmds(} ot hsu,lfur@tdmsj oobkslecitd fom a 9-membered

s UL PL S o Rt ot Lol LRt Al Sl L 0

oxy&ed 80hSSRAISA sllfgh®niRoOnd; or an enantioner thereof,
or a pharnaceuti cal | yaccept able salt thereof. 5. A

wheoginpound according to aim1, wherein: Arl is furanyl
hi o;i') gn %‘Irggaw ng optional substituents as defined
PRSREC AO¥enpound according to Caimil, selected
fr @Ms selected from hydrogen, methoxy or Ar?, where Ar” is selected f
(1, 4-diazabicyclo y[3g2 1] oct y4 yl)-(5- pyri glse °3 ronha
-mplmbq:re@a;dmatwmrﬂnatwmveomatlc ring having 0 or 1 nitrogen atoms 0 or 1 oxygen

Io 3.2.1]oct-4-yl)-(5-phenyl -t hi ophen-2
atong%?lasldﬁr@fﬁ - (4- chl or o- phenyl ) -furan-2-yl ] - (

1, %%&@é&%ﬁ'&y of A[ran&eﬂ;l Rabpedid¥tly RRLSRAARd or has 1,2 or 3
(1, 4-di azabi cycl o[ 3

substipuenjsostectpdyfrgm halogtrerGN, NOaRCEs,yOmet Gdhone;

o st gk, S S R S SRS
phatnitrcbittally %cyép}amgdﬁﬁﬂa%f

bi phenyl - - (I, 4-di azabi cycl o[ 3. 2. 1] oct - 4-yl ) - met han
one

s (OBl (¢ v e

Z]jﬂSQﬁiy 4gyl)-(li/-indol-5-yl)-nethanone;
(I 1d| azabl cycl OL3 2.1]oct-4-yl)-napht hal en-2-yl -neth
an gﬁqels selected from phenyl, furanyl, thiophenyl or 1-methyl-1H-pyrrolyl:

i aza- bi cycl o[ 3. 2. 1] oct ane- 4- car bonyl ) -t
hi %?%&H@“}‘P di3|7v LA~ di et hyl benzani de: 3-[5- ((R) -
1, 4 fiseratel |ffb¥1§h§ﬂr3gen methoxy, henyl or pyndyl and
. 2. 1] oct ane- 4-car bonyl') -t hi ophen- 2-ylI]

yVAdi bearsy halogem sibgtituent;

and stereoisomers, enantiomers, in vivo-hydrolysable precursors or a

pharmaceutically-acceptable salt thereof.

4. A compound according to Claim 1, wherein:
E represents a single bond; or an enantiomer thereof, or a pharmaceutically-

acceptable salt thereof.

5. A compound according to Claim 1, wherein:

Ar' is furanyl or thiophenyl having optional substituents as defined herein.

6. A compound according to Claim 1, selected from:

(1,4-diazabicyclo[3.2.1]oct-4-yl)-(5-pyridin-3-yl-thiophen-2-yl)-methanone;
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(R -1, 4-di aza-bicycl o[ 3

.2.1]oct-4yl - (5- phenyl - oxazol - 2-yl ) - net hanone
woyasoetshor i de; (R)- 1, 4-di aza-bicycl o[ 3 PCT/SE2004/001941

. 2. 1] oct -4yl - (5-pyridin-3-yl3pxazol - 2-yl ) - net hanone

di hydrochl oride, or (R) -1, 4-diaza-bicyclo[3

(1,4 cﬁaz'% Erofé/ b o’%’cﬂyﬁj-gﬁ-pﬁe‘h Y'thﬁﬁ‘l?eioi ¥6 1#% thanone,

ste In'v ySabIe
[5- (@mhbm—phérgflpfurm-mp(rmbéiatabiaydlo{a@clqpttahbrg-rﬁ@th&none
d of treatnment or prophylaxis of a

¢ 4cﬁl%?@h§é{°@li3 %éilﬂﬁtf‘rba}w(ﬁ “Rhappi-durande YL EcthsmoRd; t he a7
t hod
b B b e o Bl e o et ve

(1,4atimdabicyclo] 32 qw@mﬁ(lammymmgmum Llyimethakched SUbj ect
sufferi g}g from sai d di sease or condition. 8. The
biphgpylhtyl-6f4-diagebicyclolie Hord-yhirmetpaagse or conditi on

¢ 4551? Z%Bﬁ:g{ﬂlﬁg:‘} 251?& ﬁg@f{m&t@ﬁloxgg) %m/) %@I lg? depr essi on.

(1 4nﬁatrabic9g1bpm 1ghcsm}¢)e(1${-umﬁy5myhﬁﬂﬁnsm ders or
tel ]l ect [ nment di sorders, which conprises

(L 4émﬁah10§tﬂeﬁ %Q]O&t"ﬁﬁ@r%%f@thaﬂ@a2ﬂrnﬁh@@ﬂ%ve anmount of a
+{sGRRPEAM G G, DBclh @l Rarhobin- I PE NAEN Nty

bmnhﬁﬂd@|ng deficit, cognition deficit, attention
deficit nennr¥ 0Sss, Attention Deficit Hy% ractivity
3-[S(R)f dediazadipyslold gnl Joctanesdzeatbonpirihionhery A vil-Nil% dimasthyl-
bemaﬁﬂﬁﬁtte s syndrone, neurodegenerative disorders in
there is loss of cholinergic synapses, jetlag,
R)- hﬂﬁmhzanlacﬁﬂd[Scz 1]Onth43g¥(?xphegyldcpazﬂ-2@2 -hi¢thgiont i Ih\jarochlonde
olitis.. 11. A netho or inducing the cessation
R)- iﬁﬁemgblew@[ﬁr?sl]ﬁgt-%ré?myglfiéﬁﬂérow%@ﬂé}:meﬂ@nm@mydmchlonde,
of a conpound according to Claiml1. 12. A
phar maceuti cal conposition conprising a conpound
(R)- hdatiazii-tigydlo[3Q. Hoos-4yl dbpysidharyipeesl-2od)-histipacent abl e
di l uent, lubrjicant or carrier. 13. A nethod of
or steregiFPRSH CRANIGRISEI{ WXe-8y Plsabie PavcyEsory orcpermpesmticaly-
ion of the a7 nicotinic receptor is
aumggbggﬁgﬁﬁ%¥§$lch met hod conprises administering a
t herapeutically-effective anount of a pharnmaceutica

coir&posi ti %E according to Caiml2 to a subg ect
7. Bethad of Hesmsat of rpRyAREs o2 diserse oF spndition inwlich activation of

the Wﬁ@@tqmgﬁ'ec%é)'r ;}Q BeRe (Yi@le\gll%cﬂ rﬁc'e%o% c 'nic’p%?gs adthink® rhdnlgtaI on

zop reni
therapeutically-effective amount of a compound according to Claim 1 to a subject suffering

or

from said disease or condition.

8. The method of Claim 7, wherein said disease or condition is anxiety, schizophrenia,

mania or manic depression.

9. A method of treatment or prophylaxis of neurological disorders, psychotic disorders
or intellectual impairment disorders, which comprises administering a therapeutically

effective amount of a compound according to Claim 1.
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mani a or mani ¢ depression. 15. A nethod of treatnent

or prophyl axis of neurol ogical disorders, psychotic
waele@sndsie or intell ectual i1npairnent di sorderBCT/8IE0041001941

conprises adm nistering a th&sapeutically effective

anount of a pharnmaceutical conposition according to
10. ¢ afyp J%gtho Bt Cﬁﬂﬁgf%gloe‘?n Oid gls@fd%}' i'SOAlzmg{e?"s'fﬁisseQ%eg learning deficit,

di sorder 1s Al zheiner's disease, learning deficit,
cognitignideficin atteftian deficit] tentorplose e ttantibn DRIy petSvity Disorder,
, é?teqtion Deficit FUggfactivity Di sorder, Parkinson's
Pariginsoms diseasgr e sdigeaseabeuretieds pdreme, ngyradegensrative disorders
: LV d [ (Mo here. i.s | of .
in v ERACIAL B LHENBlSOL AR S RN oftebO el f g i, o
ulcezatime cofjtispai n, or ulcerative colitis. 17. A nethod for

i nduci ng the cessation of snoking conprising

adm ni stering an effective amount of a pharnmaceuti cal

co it | [ [ .18, _The. f. a.
11, £ TR B e AREORE ek uloh by ol ombSid 28Rl Gype an
effeotivenarpuat wé e eompeald accacibgpioatiben $al t thereof, in the

manuf acture of a medi canent for the treatnment or

prophyl axi s of human di seases or conditions in which

acti "™ 7. i i . ci.al
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Al zhei nmer' s di sease, learning deficit, cognition

deficit, attention deficit, nmenory |oss, Attention
13. Defg ﬁieﬂ}]o'dy&ﬁfeﬁﬁﬁény bf éfroﬁhirlgﬁlg of 8 d?s‘%ée%%ondigon |i(n which,activation of

schi zophrenia, mania o ni ¢ depression, Parkinson's
the d¥ a@asieic retuptirigbarfisiatlivbehstethdd bslpries adsynisiefngea or

neur odegenerative disorders in which there is | oss of
therapeatic#bigifectiyy ampunicof agharmpgeutieal compasitionpensrding to Claim 12 to a

: I B ' : nuf acture of a
SubJ%%tg’ﬁgfgﬁg%F%&osgfﬁgga# 8%1 0n%éln Orgtri prophyl axi s of jetlag,

pain, or ulcerative colitis or to facilitate the

cessation of snoking or the treatnment of nicotine _ _
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15. A method of treatment or prophylaxis of neurological disorders, psychotic disorders
or intellectual impairment disorders, which comprises administering a therapeutically

effective amount of a pharmaceutical composition according to Claim 12.

16.  The method of Claim 10, wherein said disorder is Alzheimer’s disease, learning
deficit, cognition deficit, attention deficit, memory loss, Attention Deficit Hyperactivity
Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, neurodegenerative
disorders in which there is loss of cholinergic synapses, jetlag, nicotine addiction, craving,

pain, or ulcerative colitis.

17. A method for inducing the cessation of smoking comprising administering an

effective amount of a pharmaceutical composition according to Claim 12.
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18. The use of a compound according to Claim 1, an enantiomer thereof or a
pharmaceutically-acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of human diseases or conditions in which activation of the o7
nicotinic receptor is beneficial selected from neurological disorders, psychotic disorders,
intellectual impairment disorders, Alzheimer’s disease, learning deficit, éognition deficit,
attention deficit, memory loss, Attention Deficit Hyperactivity Disorder, anxiety,
schizophrenia, mania or manic depression, Parkinson’s disease, Huntington’s disease,
Tourette’s syndrome, or neurodegenerative disorders in which there is loss of cholinergic

synapses.

19.  The use of a compound according to Claim 1, in the manufacture of 2 medicament for
the treatment or prophylaxis of jetlag, pain, or ulcerative colitis or to facilitate the cessation
of smoking or the treatment of nicotine addiction or craving including that resulting from

exposure to products containing nicotine.



