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

I NVENTI ON This invention relates to oxazoli di nones or
wohereroas®t i cal | y- accept abl e salts thereof, precCesEz®s/001909

for preparing them pharnmaceutical conpositions

contai ning themand their use in therapy. The

invention also relates to conpounds that are |igands

f or ni cUCOTINEC ACHETHOCHOE INERFEBP EBORAAGHESDS

GROUND OF THE | NVENTI ON The use of conpounds which
FIELDO@HJHEE‘&YENTéOIAIcetyI choline receptors in the

'ﬁﬁ?%ﬁﬁoane afes'td %ngd?lfdlrgy'm%@&igﬁiz ﬁnéd%ﬁﬁéa)ﬂy%céﬁ%l@ 4lts thereof,

I'nergic unctlon such as hei mer di sease,
processasdni pneymngrthant mnmcelmcs]moa@psttlonﬂmné&lmng dlequn endfheiy use in
5 therap}angheg@glpé mrgpatt%sntg%rgo o at gﬁédh 515& fc%g}ﬁ%o%guc acetylcholine
© receptGls $8AGERSAS been di scussed in MDonald et al. (1995)
"Ni'cotini'c Acetyl choline Receptors: Ml ecul ar Biol ogy,
Chem stry and Pharmacol ogy", Chapter 5 in Annual
j mstry, vol. 30, pp. 41-50,
BAC@?Q@Q&@ bgr@hﬁygﬁn an Diego, CA; and in WIllians et
alhe st 9 4dmpdiaids avteith bind @idotinic adetgichblittotecestors in the treatment

Recept.ors, News & Pers v
0 ota R St S8 ROl ey Yoo LBl s,
cognitfyRYr %ﬁ&gloﬂ'cﬁ&%ﬁgé GnRfeH, 36'6191'3@1619 ‘§m6§i?1§ F%EQ%&&? tﬂeﬂﬁ)protecﬁlon

conpounds according to formula | : wher ei n
schlzophremalarmifgtsm Tourette Hdmpknmemﬂd)P aaklgsonosr dlsease hiyebesa discussed in

McDoma @9%)) 1108 olger) gga%lgﬁ e(y? héavl\é[ﬂ% 8lar %10?5%%' em1stry

and P}?ama&logyﬂ e@ﬁap’eerﬁs ih ASnuaDREpstsiih M@i@blﬁm Cl‘l&ﬁnﬂtry Zoh Bospp 41-50,
substituents i ndependent |y sel ected f
15  Academic Press Inc., San Diego, CA; and in Williams et al. (1994) "Neuronal Nicotinic

Acetylcholine Receptors," Drug News & Perspectives, vol. 7, pp. 205-223.

SUMMARY OF THE INVENTION
This invention concerns nicotinic acetylcholine receptor-active compounds according

20 to formulaI:

wherein:

Ais

N i

Ar' and Ar® are independently a 5- or 6-membered aromatic or heteroaromatic moiety

25

having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
wherein Ar' is unsubstituted or has 1, 2 or 3 substituents independently selected from
-C;-Cgalkyl, -Cp-Cealkenyl, -Co-Cealkynyl, -CN, -NO», -CF3, —S(O)an wherenis 0,1 or2,
30  -NR'R? -CH,-NR!R?, -OR?, -CH,OR? or -CO,R?, where at each occurrence R' and R? are
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-Q Qal kyl, -C2-Co6al kenyl, -C2-C6al kynyl, -CN, -NQO2,
-CF3, -S(OnRL where nis 0, 1 or 2, -NRLR2,

WO Ghis/biRR2, - OR2, - CH20R2,or - CO2R2, where at Peash2005/001909
occurrence R1 and R2 areil %dependently sel ected from
hydrogen or -G -C alkyl, or -NRLR2 in conbination is

-(CH2) ) G(CH2) k- wherein Gis a bond, oxygen sul fur or
indepeNRn¥k 816ctE franﬁgidﬁsgteﬁdm € paydiyylr agiR 'REIn Eahbiphtionsis yl

h 2, 3 d 0,31
(CHRNE o whssid nber o1 s i 37 SR g ssElonfed 08
hydrogBf| GChASL aéﬁ'&h@zgaﬁgﬁ 17323 8F 4-NR K3 6=Obr B a2 The

SO enco ssed” st ereoi somers, enantio rs,
A7 wewsubstitirted yslas! 1o 2 pr substuantasettcted from -C(=0)-NR'R” or

1(5 ar mazceutl cal l y-acceptabl e salts of conpounds of
-NR I, pharmaceutical conpositions and

f’ﬁ{eqﬁlzﬁxl bR R0 R ﬁ%befébéég;tér&ﬁmméf? tenaatsoridrs,Us vig-Hyldedlydable

treat seases a conditions either alone or in
precurmmmldrarmmmmaﬂyeaqqavtablh saltydisomparnds-qidernya I, pharmaceutical
u b st ances i
compo rrg rBP %Pgbl Fﬁlmn t}{% %r?et?la girgnoggg ng E}‘Iie?g{r?’étﬂ%tag?ﬁéases and
conditie€ it alone 6t iﬂ’bo&ﬂtﬁnd’tﬁiﬁuﬁmM:lélethafapfmﬂaltﬁmﬂimﬁ:ompdmnds or

o R T T T .
uses oi\}l\ﬁélr%glﬁ 'ﬁ%ﬁl{t@a%@ Pt o ?&ﬁf&h{égmﬁ QsdsQrThbrA fdr dlag?loé"ﬂiczadd analytic

Ar2 are independently a 5-
purposés.nenbered aromatic or heteroaromatic noi ety havi ng 0,
1 or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1
sul fur atons; wherein Arl is unsubstituted or has 1, 2

DETA@EE]%@ES@MPW@N@FII@HESWENM@M selected from-G -C
kyl, -C2-Coal kenyl, -C2-Co6al kynyl CN NCO2, - CF3,
S@I@pqmﬂs afitheanventign ote thogsracpordingrto fegmule Erp- NRLR2,
-OR2, -CH20R2 or -CQ2R2, V\,he,re at each occurrence Rl
and R2 are mdependently % ted from hydrogen or
-Cl-Qal | CylI, or-NR1R2| ination is

wherein:

Ais

o~
N "7

Ar' and Ar? are independently a 5- or 6-membered aromatic or heteroaromatic moiety
having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atorns;

wherein Ar' is unsubstituted or has 1, 2 or 3 substituents independently selected from
-C;-Csalkyl, -Cy-Cgalkenyl, -C,-Cesalkynyl, -CN, -NO,, -CF3, —S(O)nR1 wherenis 0, 1 or 2,
—NRIRZ, -CHZ-NRIRZ, -OR2, —CHZOR2 or -COQRZ, where at each occurrence R} and R? are
independently selected from hydrogen or -C;-Cgalkyl, or -NR'R? in combination is
~-(CH,);G(CH,)x- wherein G is a bond, oxygen, sulfur or NR? where R is selected from
hydrogen, C.salkyl, aryl or heteroaryl; j is 2, 3 or 4, and k is 0, 1 or 2, and

Ar? is unsubstituted or has 1, 2 or 3 substituents selected from -C(=0)-NR'R” or
NR!-C(=0)-R%;
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-(CH2)j Q(CH2) k- wherein Gis a bond, oxygen, sulfur or

NR3 where R3 is selected from hydrogen, Cl1-6alkyl,
wanyle/es20met eroaryl; j is 2, 3 or 4, and k i s OCTHBEZN05/001909

2, and Ar2 is unsubstituted or has 1, 2 or 3

substituents selected from-CC=0) -NRLR2 or

-NR'"CC=0) - R2; and stereoi soners, enantioners, in

VAN slayediRinyss Rhentipheey) (s ave-hgdolysable precursors and
phar maceutical | y- accept abl e salts thereof. Particul ar
pharmasgpirsilrcpscantadle fe dhegsott or nul a | wherein: wherein: Arl

IBSrtRubir H@Sfu?d% HEIBEOS BBl G Wididnhavi ng 1 oxygen
aton1or

ur atomand Ar2 is a 6-nenbered aromatic
Wherelnl ng or a heteroaromatic ring having 0, 1 or 2

Aot St betebiame RS HEanaee e Rt ey i pidin and
|A1Wi’seéf Gl mB¥redaromaBOriHR SLY ﬁét'efdﬁ&ﬂatﬁ mmi@ob 1 or 2 nitrogen

het eroaromati c ring havi ng oxygen atomor 1 sulfur
atoms, ftayrt OxAIEEN RIS, mdﬁﬁﬁ)]efiﬂdﬁfa'f%ﬁ*ﬁatl cring or a

ero tic rln I rogen atons, O
Eh?lorf p@%dlga QUERE" agegﬁﬁg ﬂ?ngud fllﬁheg grrs substituted
WA it B dn @fisuBstitHedt 3-megibtsd hetepsdremafic ring a6 1 MRygeR2tam or 1

-NR*CC=0) - R2 where at each occurrence Rl and R2 are
sulfur fta@ependent |y sel ected from hydrogen or -Cl-Qall Oyl

Iclérz 1% Egeﬂlgerg@ HRLAAE | Flﬁg ok § het@%fnﬁﬁ&‘ﬂ%ﬁ i@ redrD $itrogen

oxygen, sulfur or i s sel ected
atoms,for@rh dwycen gms, ﬁid‘@bkk/sulﬁmaydmsaffubh‘e@bﬁdamlyl or 7 sybstiuents

s U s Ay TN TS AT g
1ndepeHH§1HEsz‘ele‘bt§d%n5 &dChelgkoR f[ﬁR}KZ if lca@bimauomg 1

én atomor 1 sulfur atom Ar2 is;,a 6-
(CHz)aﬁi i-ovhereig Cois adondtaxyser, SWes or NR n@hﬁa\rl}? ﬁ%gseéﬁcteﬂ fgpm

hydro%zce&{]?ma?l% g@f%ﬁe&eg&rﬁlw% Wi %/Ogg‘ asu St t uent sglregt ed

f $tlMroe Al el dsznpormdSNRE €osOpf Rizmndeel whextineach
°k Cllig 211? Gﬁseubls?t}tu‘?erc]ldS -I;\)nze:m%rérGed heteroaromatic ring having 1 oxygen atom or 1
sulfur atom;

Ar? is a 6-membered aromatic ring or a heteroaromatic ring having 0, 1 or 2 nitrogen
atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms substituted with 1 substituent selected
from -C(=0)-NR'R? or -NR'-C(=0)-R* where at each occurrence R! and R? are
independently selected from hydrogen or -C;-Cgalkyl, or -NR'R? in combination is
-(CH,);G(CHy)~ wherein G is a bond, oxygen, sulfur or NR? where R? is selected from
hydrogen, C;.¢alkyl, aryl or heteroaryl; jis 2,3 or 4, and k is 0, 1 or 2.

Other compounds of the invention wherein Ar! is D and Ar? is Ar are those according

o formula Ia;

D
A~ Ar

Ia
wherein:
A is as defined for formula J;
D a 5-membered heteroaromatic moiety having one nitrogen atom and one oxygen

atom or a heteroaromatic moiety having one nitrogen atom and one sulfur atom, and
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i ndependently sel ected from hydrogen or -Q Ceal kyl, or
-NR1R2 in conbination is -(CH2) ) (CH2) k- wherein Gis

wa 2bwrds200xygen, sul fur 'y NR3 where R3 is sel eCcT/s#2005/001909
from hydrogen, Cl1-6al kyI aryl or heteroaryl; j is 2,
3 or 4 and k is 0, 1 or 2. Qher conpounds of t he
invention wherein Arl is Dand Ar2 is Ar are those
AB6RUOAR G rBubstituted ar Haa 1, 2oAB Sh‘astﬂxdm}nfihldepeAdérslymlected from

defined for forpula l '
-Crcsaﬂ]lﬁsflae'@y Gralkond cﬁ;ﬂecf?ﬂliwgeﬁ?lN RGeS AT b e 2
NR'RA- 8 ﬁ]er?RE QPR CHRDIELY @@ym?n gzh%fheat%héﬂ @&aﬂeﬁém AAR? are

oné 5 at o andwher ei n i's unsug)stltut ed or has

indeperitiently @aflecﬁe&frbﬂlthyﬁt[@an or f@hd@@@ﬂd,eqrt -NR 'Bé ireeanalingtiosyis - C

(CHY R Sp R Sy B pyssTighiie gf KB gy sbiied from

hydrogerity FR2ryl o RdercaltiyGR2, Dér 4, Q%RZS owher 2, at each
Y goccursérﬁg%ce R1 and ngﬂgre mdeEendentIy sel ect ed from

hydisterpersonrers, Enantjogiersy k1 vieg-hy ble precyrorsad on i s

G is a bond, oxygen, sulfur or
phammg%%@bﬁ%sa\s@ﬁé% Ogd from hydr ogen, %1 6al kyl ,

Padtlculic cbRibeiaRrayd thope 6ffodnuld Iowhéreiand k is 0, 1 or
2; and stereoi soners, enantioners, in
whereij vo- hydr ol ysabl e precursors and

%‘ﬁrsgﬁgfgﬁtﬁcﬁﬁ W oyerfts 9&)% Qé fo ﬁﬁ'ilnhﬁletlf‘ efepf and@r ti cul ar

compounds "are ose of ornu a la wherein: wherein: D
is s Iected fron1 |et|es acc dln to forutae I1,
I, &d V I V. Morée |cular' unds
are th ée ornu mhereln a 6- ed
aromat | ng or roaronat |ng havi 1 or
2 nitrogen atons, subs ftuted with 1 or 2 substitfuents

sel ected from - CC—O) NRLR2 or -NR’\CC—O) R2
I V.

More particular compounds are those of formula Ia wherein:

Ar is a 6-membered aromatic ring or a heteroaromatic ring having 0, 1 or 2 nitrogen
atoms, substituted with 1 or 2 substituents selected from -C(=O)—NRIR2 or -NR!-C(=0)-R*
where at each occurrence R and R* are independently selected from hydrogen or
-Cy-Cgalkyl, or _NR'R? in combination is ~(CH2);G(CHy)x- wherein G is a bond, oxygen,
sulfur or NR? where R? is selected from hydrogen, Cy.¢alkyl, aryl or heteroaryl; j is 2, 3 or 4,
andkis 0, 1 or 2.

Particular compounds of the invention are those described herein and
pharmaceutically-acceptable salts thereof.

In a further aspect the invention encompasses compounds according to formula I or Ta
wherein one or more of the atoms is a radioisotope of the same element. In a particular form
of this aspect of the invention the compound of formula I or Ia is labeled with tritium. Such
radio-labeled compounds are synthesized either by incorporating radio-labeled starting
materials or, in the case of tritium, exchange of hydrogen for tritium by known methods. .
Known methods include (1) electrophilic haloggnation, followed by reduction of the halogen

in the presence of a tritium source, for example, by hydrogenation with tritium gas in the
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where at each occurrence RlL and R2 are independently
sel ected from hydrogen or -Cl-QalkVl, or -NRLR2 in
woandioaspon is - (CH2)j G CH2) k- wherein G is aPOosS#E2005/001909

oxygen, sul fur or NR3 whete R3 is selected from
hydr ogen, Q‘al kyl, aryl or heteroaryl; j is 2, 3 or 4,
and k is O, 1 or 2. Particular conpounds of the

presencedY & %lﬂ%rﬂ 8talyiN D€ (Thasehdnge df hpdregd¢h BAditium performed in the

‘ phar maceuti cal I'y-acceptabl e salts thereof,

hi. a
presenckof triteim gayrmdta fuiteblerpyemmomsipllinEampalladieny eHidtinds
cor di to f ] f 1
R G T e L S
mediciR@tbhpotnds whitbiad té Mdmadiiete thedctivite, bhnagemisng !pa;thléagomsm,
conpound of formula | or la is |abe eﬁ W, t h tlglt' um d
or anta@wdsm,rod dheoT atsetreg a@@ﬁﬂ%ﬁbamﬁsrea?r%%ﬁ’ﬂf satigade ﬁdrFQFlPBW S
i_ncor por at in | Q- ' ' d 1
may b0 BESESIE plE h EBEE b et S TROR Ao Bes e
bindind¥F IlgARMhaFBindQE 87 tfeitic aoetyiddéine nwkpides. (1)
el ectrophilic hal ogenatjion, foll O\A/!Ed by r.eduction gf In and
{Th endthérageest the innentisnaelates & empoungs agcording fy topmule jor Ia an
.___exanpl e [ I; jtiumagas in
their uge eé?gna?lé tgwﬂésgsgﬁ%cﬁ% E%Y%Fé?g’l&yét , or (2) exchange
ah ahytEEagpett flerinténtion enc@apdsersitbeluserniidomporedseareerdarg to

tritiumogas and a. suitable.orggnonetal lic ( -

ol S i e SRR BRRE bl i
s D Al hbid pHRiGHIS AdSét U the @hiventien edlseoethy us of
acetylér}]lgf\?lz%l%?rﬁ%i Ir?allrnb%:éoﬂr?g%undsa l§v\é,ﬁ:i.ch bi n%l to _and nodul ate
compotthds @dbinvila ¥ or Iyforgerhanpy pidisdasds medinfed hrough the action of o7
~ _anta (g’:ofm of the a7 nicotinic acetylcholine

mcoﬂ%%c@gg MOSERCAPFY ti um | abel ed conpounds may be used

: &&ﬁé%ﬁec& Bthe MRASHOE ehddBnpdbip b asah®NG{ edatiBeritof prophylaxis of

compoun to assess the binding of ligand that bind to
diseas@TorrRbuditionms in vaddel 3dtivaton efthe edepgatini repepteris bprgiicial which

aspect the invention relates taq.conpoun '
e
inventfoRTD 9 ShilitQREFFEY AbM Af1 difRB8 od ddndiidhher aspect the

Invention encogﬁ.asses t he use of conpounds_accordi ng

t Oné embediment afithisaspest of the invieatiepls agnethpd ehggaiment or

di at.ed .t hr ough IO Lcot Lni dokiag.

prophylgte rn U e aes AR b RnPopBlefp! b ATRC SR

r RhéthesSerivdirientws ehie bsprongfabnthsentionf is mmudthod oftreatraerftor

t he therapy of diseases nedjated. through the action of
prophygzxis of neurgl)(l)gical disorders, psychot{c%tlsorders oritgelectual 1mpa1rmenp

disorders, which comprises administering a therapeutically effective amount of a compound
of the invention.

Another embodiment of this aspect of the invention is a method of treatment or
prophylaxis, wherein the disorder is 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 a method of treatment or
prophylaxis, wherein the disorder is Parkinson’s disease, Huntington’s disease, Tourette’s
syndrome, or neurodegenerative disorders in which there is loss of cholinergic synapses.

Another embodiment of this aspect of the invention is a method of treatment or
prophylaxis of jetlag, nicotine addiction, craving, pain, and for ulcerative colitis, which

comprises administering a therapeutically effective amount of a compound of the invention.
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ni cotinic acetyl choline receptors. Another aspect of
the inventi on enconpasses a nethod of treatnent or
wonroplgsaxi s of di seases qr conditions in whi cRCT/SE2005/001909
activation of the a7 nicotinic receptor is beneficial
whi ch nmet hod conprises adm nistering a
therapeutical ly-effective amount of a conpound of the
eV ARt Brb6dithest'df thiitaspet betherigventiomisaindthoil Serisduang the
_condition. One enbodi nent .of .this f?sPect of the d of
cessationrpfemoking WhiclhcqraRTHGS AN RN TEIGSHVH PUBWRA P4 R &ompoun:
the inve\’\’tﬁgﬁei n the disorder is anxiety, schizophrenia, nmania
8V rani ¢ depressi on. Another enbodi ment of this aspect .
ahotheeehbodimentasf this aspeceofibd imfentiomistapharmegeutical composition
.prophyl axi s of neurol ogi gal .di sorder s, [ .
comprigipg s cermpaUgotithp wyen 3 Wﬁ&??%%ﬁ%‘ﬁlé( R ditpent, pbricant
or carriSPMPri ses admini stering a therapeutically effective
amount of a compound of the invention. Another. .
anfuoiienaspect of thelinvensiopadlates to a Rarmiganiclfempesitiopupsfghfor
. of treatnment or.prophyl axi L ol LfuhStion of
weatingigrpeyenie & o Ludh Nl RepsEl i AL FohSSubéion
nicotinf&ick§idholim fe€dptdraiue@faneinissiondna mynhmals prearably hdmitaon
DeficCit Hyperactivi t% Di.sorder. Anot.her %Bnbo i ment of
comprising gn awEERL0f GICOppEUR 9%??{@6‘2‘ » &0 eRARHEMEHINSEEO} PLA ¢ nent
2k - . b oFB&ivdiis featfle drprERnKhH SR’ disorder or
pharma&e%tgcégg?X%j@ﬁb?ensgwgﬁérg diesealg,ge,1 Tou_régttgj' s syn%roma, or
conditioguhd pageneasicailp-adieptablieadditiveswaireh there 1s | oss of
S SBRORHE PG 1°BH oL U PRGN Rt (b s phgpmaceutica
compoBtBR BY 1@ h@nfén f ith@eatibstOhinBoratieh oi prophylatisuf mgnan
pain, and for ulcerative colitis, which conprises.
diseascacimiconditi@siim yhicht detivatpeuef the Pl yicetinisaesspeorasBensiicst: a
conmpound . of,. t he Lpventign.Yet. anot i .
OOt oh B R Y5 ORIt Rl AR Mpafceusc
compokil®n GE B ahveaoR fordi®lbdtten brgftosiaiatsd stiseusdloginilstiserdans)

an effective anount of a conpound of the invention.
psychoticalisvedereoriottilagmal iopairmiest disgsdess. of the invention is

3, RGeSyl 63 Lt | 6OHRMAGnRbutical
B P rep ] o5 BT BREbe dralk FRARI: 02 s GE IR g Rhuicn
compdditiod &f the ihvddtivs &t the tregtatent @rprophylaxis of Alzheimer’s disease,

learning deficit, cognition deficit, attention deficit, memory loss, Attention Deficit
Hyperactivity Disorder, anxiety, schizophrenia, or mania or manic depression, Parkinson’s
disease, Huntington’s disease, Tourette’s syndrome, neurodegenerative disorders in which
there is loss of cholinergic synapse, jetlag, cessation of smoking, nicotine addiction including
that resulting from exposure to products containing nicotine, craving, pain, and for ulcerative
colitis.

A further aspect of the invention is the use of a compound according to the invention,
an enantiomer thereof or a pharmaceutically-acceptable salt thereof, in the manufacture ofa
medicament for the treatment or prophylaxis of the diseases or conditions mentioned herein.

Another embodiment of this aspect of the invention is the use of a compound of the
invention 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.



10

15

20

25

30

A further aspect of the invention relates to a
phar maceuti cal conposition useful for treating or
wonewsasiong a condition or,disorder nentioned RETSEZN05/001909

arising fromdysfunction bf nicotinic acetyl chol i ne

receptor neurotransmssion in a manmal, preferably a

human, conprising an anount of a corrpound of formula

|AnoBer @Adatinge 61 thivekpat obthednvention is the use of a compound of the

phar maceuti cal | y- acceptable salt thereof, éfectl ein
inventipn Sk AGOFACHTS YEEPUG SRR OR S SRR BERBVEFSAY *and

ot her

neurol GG AREEHH, Be %ﬁt@%@fﬁé%?@? T R e

usetiodr eenbotimiont ofihis aspdact of theasvrition mfhetumoil’ neanpdupd of the

) for the treatnen lior n_.or

inventipy %ﬁhedﬁl@é%age B4 waRarrP B0t FReiep Lo HROND e aihlgpeimer’s

diseasd, Mrdde Héﬁ:&{ b%ﬁl&t@d&ﬁi‘toéﬁdﬂﬁoﬁ QBféit, hethory Asr@ ob @htention Deficit
émpbodi rent 6f this aspect of the i nvention is the use

Hypera@ﬁVﬁhElwné@rrraceutl cal conposition of the i nvention for
t reatme Lo ‘.
A E TR R R R E 4 B gt Rl  pompound of e

inventlbﬁﬁ@t}feriﬁﬁﬁuf&ﬂu&@ bflg hfedicAmehifor treammt Gfemt)plq/ﬂamhoﬁanxwty,
aspect of the invention s the use of the

schizoplienife@idntie of MABAPERTFEIGh of the invention for the
LA SehaRb #m&ft %PHMA ?s?bét FhhM g BRIABS iR WHE 88288mpound of the
I'earning de Ition deficit, attention

inventidafin eietmanoadury of masedmameahfon' dmaiwmt o] IDTOP]Wi@ﬂ&@f Pa,rkmyon s

discascy SHRUBBICBY AparicTRUBHES ahoeateo pomiRg RS GRGein which
there i i R J )4k sf&ﬁﬂﬁe@y@ghgpggs neur odegener ati ve di sor der s | n
which there 1s’loss of cholinergic synapse, jetlag
chsethei ambagimentok thigaspastcsthevaverigings theiise RER e%ﬁn%und as

esul tin ro i
o hpb R AR GBS O PS8! BB
jetlag, fpaint Bﬁﬁloéﬁﬁe@&omﬁs the invention |s the use of a
conpound accaording to the |nva tion, an ena

t hé@féélf aspect T frednyrntienislatss fot gélé%ﬁﬁ %&ﬂ“ép%a Pf ﬁ‘r‘?éP‘é“d‘Flon n
the ma{nﬂfatcgﬁe g?? HHeARh Fﬁ fﬁf fagﬂﬂﬁﬂigtﬁ%&tsatf&roftsﬁl%k{ﬂg%ttﬁ@?ﬁéatment of

axis o I seases or conditions nentioned
mcotlﬂB@rdﬂldm.onAm otalving inctbdidg Hemtesoltingtran axprsure to praduets containing

invention is the use of a conmpound of the invention in
nicotifdre panuf acture of a nedi cament for the treatnment or

PARBIRY! Aplst R hhed 1@ Rion relates to the use of a compound of the invention in

combination with other therapeutically-active compounds or substances in pharmaceutical

compositions or formulations, methods to treat diseases and conditions, uses as medicaments
and uses in the manufacture of medicaments. Particular embodiments of this aspect of the
invention comprise other therapeutically-active compounds or substances selected from
sedatives, hypnotics, anxiolytics, antipsychotics, antianxiety agents, tranquilizers, and the
like.

For the uses, methods, medicaments and pharmaceutical compositions mentioned
herein the amount of compound used and the dosage administered will, of course, vary with
the compound employed, the mode of administration and the treatment desired. However, in
general, satisfactory results are obtained when the compounds of the invention are

administered at a daily dosage of from about 0.1 mg to about 20 mg/kg of animal body
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di seases or conditions in which activation of the a7

nicotinic receptor is beneficial._ Another enbodi nent
wohodslies20aspect of the invgntlon is the use of PAT/SE2005/001909

conmpound of the invention®in the manufacture of a

medi canment for the treatnment or prophyl axis of

neurol ogi cal disorders, psychotic disorders or

weight! SUcBl do8&d May bé BReh iﬂf@ﬂvtded idesesdemn st tirhewd ter oranbasdiin@htelease
of this aspect of the inventiop is the

form. F@ammum tofel daily dosg srintesrange ?%%orﬁéﬂaga%f ﬂP@H@p mgre preferably
r i
o LT 11 T8 T DI PR o
2 mg t@1 HO0igOst tﬁeﬁmmpmundminnqu Witls 8 salid ét fiend plarmBeduticaltcarriers,
. F% peractivity Disorder. Another enbodinent of this

lubricagtssaddilgentshe i nvention is the use of a conpound of

g do?%)%ﬂh&socﬁ‘ ﬂoﬁnﬁlﬁ? AR RGhat tRerRbf, BndBlirsabRMkaliyRhcceptable

treat t or prophyl’axis of anxiety, schizophrenia, or
salts thnmmif ;an@y bereseil ondbgr ews poin thafuhef ap@mm@termﬁdwl@ﬁl RrApagations

ect of t
ror e BB Bl LT b G RSP TR Bl e
is prov‘ide%%%lﬁﬁha&hﬁ@il@@ﬂ%bﬁﬁbﬁ 1r@fudﬁ%r1krbfeﬁdb1!y teselihan 86%, and more
Huntington's di sease, Tourette' yndr one,

preferabdy lestitign ABYay Veishi of srepsinound Omedw’etnﬂelfl & ?‘émP‘Bg% wifp an inert
pharmggéﬁjubz{f :g:' g a1 A& luﬁiq%98{1 cfgodi ment of this

h& Thvention I's the use of a compound as
Exam;ﬂ&cﬁﬂdﬂuedts,a]hbmmntsmrﬁlmrrmmrkacture of a nedi canent for

the tr 0 etla pai n, or
ut %Fﬁﬁ?@éﬂgéﬁ@?%p{“&ﬁ%ﬁ%ﬁh éagfyesjéetan&ag]flhe i nventi on
r efHMesuld: LG a8d of latgenpound of the invention in
the manufacture of a medi cament for faC|I|tat|ng t he
ceﬁzranjlectnbl@fsomm megtasr aleohols, gbgeribritegeblgiodst i ne
i ction.or esulting from
§HP%°Sft8n%Sr Bgtﬂ%atlg %%ﬁ%%él%nqq%g& %E:%{l ne. Anot her

aﬁ]ﬁ’fﬁ‘é is @fo ]%lbeldleﬂ‘d@?ddeﬁmfof' tHeqiresaritiont dfgucis & pldroaceutical
conpound of the invention in conbination w th other

Compqsﬁmgb p@gpqslpng@pﬁ%n%@e meEedents hst ances in
81?1 g &th §h$énﬁ R afy a}goﬁ{sfg'ﬂfqﬁédﬁﬂﬁv acEBAdIeHze

drseas S and condi tions, uses as nedi Canents
receptors. While not being limited by theory, it is believed that agonists of the a7 nicotinic

acetylcholine receptor (nAChR) subtype are useful in the treatment or prophylaxis of
neurological disorders, psychotic disorders and intellectual impairment disorders, and to have
advantages over compounds which are or are also agonists of the o4 nAChR subtype.
Therefore, compounds which are selective for the o7 nAChR subtype are preferred. The
compounds of the invention are indicated as pharmaceuticals, in particular in the treatment or
prophylaxis of neurological disorders, psychotic disorders and intellectual impairment
disorders. Examples of psychotic disorders include schizophrenia, mania and manic
depression, and anxiety. Examples of intellectual impairment disorders include Alzheimer’s
disease, learning deficit, cognition deficit, attention deficit, memory loss, and Attention
Deficit Hyperactivity Disorder. The compounds of the invention may also be useful as
analgesics in the treatment of pain, chronic pain, and in the treatment or prophylaxis of
Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, and neurodegenerative

disorders in which there is loss of cholinergic synapses.
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and uses in the nanufacture of nedicaments. Particular
enbodi nents of this aspect of the invention conprise

wotherosszoer apeut i cal | y- actgLve compounds or SubBCANSEB®S/001909
sel ected from sedatives, hypnotics, anxiolytics,

anti psychotics, antianxi ety agents, tranquilizers, and
the like. For the uses, nethods, nedi canents and
pbahBRER W ileainveamaniy fusther wefifl farthe thatmenhort prephylaxis of

amount of conpound used an t he dosage
jetlag, far e, in dHduciigrthe cessatiap ST f%ﬂé&%’i’ﬁo%f?dfa émﬂq{uﬁ? Oﬁe
prophyl{%f\%g)\t/‘ gfcoﬁggh&ﬁléﬁcf bl‘&ﬁl '?Hjat ORISR HTRRposUeSto R &lucts

ener al, isfactory results are obt ai ned

containiMaticdtine. conpounds of the |nvent| on are adm ni stered
at, a d

f f
s Rigo ettt Comitg o SRR o TiedplihulsB e Riehy e
treatme8t ¥ ghcﬁé)ﬁb gediceaaescditiso 4 tines a day or in

sus rel ease form For man, the total dail ){ dose
The nnrnphtmdsaxﬁ thee inerftionrhase thy afiy,aqagpdba’rrpbey way ke less toxic, be
more € ef1§{3ﬁa§| %n:grég?(]:tln%a enal%s gSQc% P eggrgr%twﬂgt b? ?neggoté&r}![?%duce
fewer sidedifeciilarefmdrB @adiBrgbevibed ad]mwee;dmmutdsﬁlhplxmm:awbloglcal properties.
liquid pharmaceutical carriers, |ubricant

e GempbuCptS ToMO LAEI. 1 TG of EREBiSTie drgps 2l of
which %1% i 4e‘d v@'ﬂﬂn MC Sf‘tthla ?rﬁzlehﬁfona aheRhABhLoptRhl iSomers may be

be us on their own or in the form of
isolatedpyp Be:garatﬂh@f awatenin ahxipraa(pfahgccpmp@nﬁ@ psigg capventigpal techniques,

e.g. ﬁaggégg E;reyrgg% fzﬁggl}l nrR?% 1(r i‘@? s Oa{tgvleyhte gré;ﬁ\éldﬂﬁlteggﬁtlomers may
be mat?: ERGRHOf 6 appRsfRisd &pti@ﬁlly aglvediafigngmefeeiniainyler ression

n 80% and nore preferably [ ess than 50% by wei ght
CondltIOflS whisbyilmoeticasfse raremizalieRt i on i n admi xture with an

' (¢ listgp Q@eﬁnﬁac gl Bffx@l’vlfﬁ ﬁgﬁ:ﬁﬁha’%maﬁ "l{ﬁaﬁdesll}ﬂ@'ié o (iited to

ricants and
methyl 8fh¥l, Qf;&o@y‘len-butyﬂ Qrpropyd] nelblﬁylantiutgﬂ agjm@yd moigiigsowhether alone or

oot ofsbpdchova el T Br ks v S Bhinch B LS 4o
groups%k&ﬁ@é){ht%’c gy Iﬂmeﬁ%}@fcﬁ% SyPhhdeyclotudyl.

[ es at ur al ened oi | s or waxes
As used herein, unless otherwise 1ndlcated "C,.4alkenyl" includes but i is not limited to

1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl and 3-butenyl.

As used herein, unless otherwise indicated, "C;.4alkynyl" includes but is not limited to
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl and 3-butynyl.

As used herein, unless otherwise indicated, aryl refers to a phenyl ring which may
have 1, 2 or 3 substituents selected from: halogen, Ci4alkyl, Cyqalkenyl, Cy 4alkynyl,
Ci.4alkyl, CN, NO,, and CF; .

As used herein, unless otherwise indicated, heteroaryl refers to a 5- or 6-membered
aromatic or heteroaromatic ring having 1, 2 or 3 heteroatoms selected from nitrogen oxygen
and sulfur, provided that heteroaromatic rings contains at least one nitrogen, oxygen, or sulfur
atom.

As used herein, unless otherwise indicated, halogen refers to fluorine, chlorine,

bromine, or iodine.

L)
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There is al so provided a process for the preparation
of such a pharmaceutical conposition which process

wOoaoprics®s ni xi ng the ingrﬁdi ents. Conpounds aeCOSE200§001909
to the invention are agélll Sts of nicotinic

acetylcholine receptors. Wile not being limted by
theory, it is believed that agonists of the a7 .
Wlﬁé}?@ héteGsaBg Bl doghalrine, sratispirernctie AP ey ibe poeeeedusing a

useful in the treatment or praphylaxis of .neurological .,
protectin Somups lesqpby HOt SR oty EroiFRIE il 4R Daginc Syfesi”,
3’dEditiéqun@b§§r}ga§rt(§l1ﬁieﬁeﬁ5Mts and to have advant ages over

onpou I'C

are or are al so agonists of the a4
nAGkRotebiiypsatedheneions ere codpoehusdenan dtertatamosphere,

et e S LB
to aboul? ﬁﬁéﬂﬁﬁﬁ%ﬂeﬁ‘é@l ﬁpeférﬁblpéf &rhﬁiéhgﬂireésﬁré (aBoiitlopa afiesrphere).
prophyla

s of neur ol ogi cal disorders, psychotic ) )
dihs econiposndared therinuritiontand interprsiateranty by 1splagrdyfgom their reaction

. ampl es_of .psychotic disorders include schizophrenia,
mlxm%ﬂr@angﬁﬁotﬁgﬁ%ue&epr ession, and anxiety. Exanples of
gnﬁ@ h&cﬁﬁ&f@ﬂts ofER c{joﬁ’]gj@hndﬁ sffoshauls I onkl whieh Alaytbei mentloged
I sease, learnin eficit, cognition defici . .
includexselte af aneral @pides for cxasaRle {9 51290&1&1%{313 5&‘%&1"%@“@@? P%l_fst and
salts fon'f%xgg Wﬁto'r%e{ni&/a%ssﬁ%ﬁﬂ 8§ forg{dfe, QRO YRSt behRsutd, Rl aRl

al'so De usetul as analgéesics in the treatnent of
fumarap@salts. chronic pain, and in the treatnment or

B S4B eGSR BRI BT e

free badt 8P4 S8 SndnfoMfet 6MprohtRfed defivhtdRshabof; Rathi ohe fogintore equivalents
synapses. Conpounds_ of the invention may further usefﬁl
of the dmproqirtate a0id Afhewraction maydistaared ait it a pelyent gr mpeduny Gewhigh the
. inducing.the.ce | ' avi.0g, di f &hanol
salt i pap iR AR G 1oy o R Spife, £7 Mo, fihel Ahanol
tetrahydAGHtilion dictiatettieg St latrhirgiré bOsolesnto swbich tay pe tuaved in vacuum
cont ai ni n% nicotine. It is al soﬁ?el i eved.t hat . t on an
or by feesp SR The EBCHIR Ay HerrBephGEsH PRITSSSAE 1TaY b ctrref Aat o
. [ t and prophylaxis of ulcerative colitis. The
wnex%:tba% %)%E%é of the invention have the advantage that

Pharmdwiogyny be | ess toxic, be nore efficacious, be |onger
acting, haye.a . broader.range of tivi
Sl AT DRI b BB Rl

using RS ALH tRdsehdvsut @kl useful pharmacol ogi cal
properties.

Assay for affinity at an oi; nAChR receptor by measuring the binding of 12510, -bungarotoxin

(BTX) binding to rat hippocampal membranes.

Rat brain cell membranes bearing o; nAChR receptors may be prepared by._
homogenizing hippocampus tissue in 20 volumes of cold homogenization buffer (HB): mM
concentrations of HB constituents: tris(hydroxymethyl)aminomethane 50; CaCl, 2 ; MgCl, 1;
NaCl 120; KC1 5: pH 7.4). Homogenates are centrifuged for 5 minutes at 1000 x g, the
supernatant saved and the pellets re-extracted and centrifuged. Pooled supernatants are and
centrifuged for 20 minutes at 12000 x g, the pelleted membranous material is washed, and re-
suspended in HB. Membranes (30—150 pg) are incubated with 3 nM [*I]a-BTX, 1 mg/mL
bovine serum albumin (BSA), together with test compounds in HB for 2 hours at room

temperature with gentle shaking. Membranes may then be trapped on Whatman glass fiber
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The conpounds of fornula | or la exist in tautoneric
or enantioneric forns, all of which are included
weoizbdsioas2ohe scope of the ipvention. The vari ouBCOE2®S001909
i sonmers may be isol ated "by 'separation of a racem c
m xture of the conmpounds using conventi onal
techni ques, e.g. fractional crystallization, or chiral
filters (fﬂﬁél&ess“ttoe BYatihy @Btaﬁd& ce¢lhfdrvegtraind enalrd ébfilmles Rreyrebiing the
reaction of th eapprop ate opti.ca
Flters o7 ARoRISGH L 6ISRALD UHACET (OBl RPERDSBHR 5 Bl WAL low filter
0 t P’ 100
blankes 0o Mo s R ATAEY NORpe Y PRETETAD th gebBg by
uM (—)l-mﬂd;ﬁr%dTmcﬂgtslwhﬁcéﬁﬂdﬁlg 1srabpmﬁ15% w-butyl, /-propyl,

-butyl, -butyl, s- but | noi eti es, vvhet her aI 0 or

su. B r% arhvaneasyring the higding ol 1o, -
strai sGhai.ned or hed, and CS aUcyI gr oups
bungar: it G 1Bt S?m)l eties cycl opropyl and

MM EhBRHEYhay BS piepadd FRmebulturetht B 2x plebstiiginggan o receptors by
i ndi cated, ™ C2-4al ke%ﬁ i ncl udes but is not limted

isolatirern 3004988 membmn@ gxpn Spcb meérmnmes may Reggd agfgpcribed for

3-but enyl . d t at ed,
ra brais sty ooel B HELTL B ol R Rl Fel ST, P
Assay forREQRY Wlan of nAICHRY fé)ééptorlbsbﬂlhydﬂﬁ‘lhﬁ tize Bibdin e vk [3liﬂd—)-nlcot1ne

3-butynyl. AsS used herein, unless otherw se indicat ed
bindin;atQ/ﬂatc@Lealsnttmb_mhenyl ring which may have 1, 2 or

e

174) may /‘b% o %h@drﬁbdl,bmaﬁ nRsshroidiQrepreparbddi databed in the [*TJo-BTX
heteroaryl refers to a 5- or 6-nenbered aromati c or
binding essey.cxceptdlate S00rIgOAR ggembrane factprs pesparedo Adembranes (30-

150 g e s b Sbreet PR B R e Ay LLLRE (P02

{d908eNaza81Y B8 2, 20 ThSpthid) fo getidiwiiSedi S6ctpb@idEinHB for 1 hour at
iodo- 53&3& 2% o?zﬁeir&vxlm s[e[ |20g| g%tt eég 0%al ogen referg to

room teinporaie witbtgientl shakingy Mienrhsanes Fnaym TRROVRPREsag described for the

oGty DR Bugitt wBl BR el RAKH KT 10 ENPPartachol

Typ1cdlﬂr s?@@iﬁ@'bﬁﬂ id ab&utts4¥Prot ecting groups in Oganic
hesi s rd Edition (1999) by G eene and Wits.
Analvs1s of Binding data obtained in o nAChR or oy nAChR receptor assays

ICso values and pseudo Hill coefficients (ng) may be calculated using the non-linear
curve fitting program ALLFIT (DeLean A, Munson P J and Rodbard D (1977) Am. J.
Physiol., 235:E97-E102). Saturation curves may be fitted to a one site model, using the non-
linear regression program ENZFITTER (Leatherbarrow, R.J. (1987)), yielding a Kd value for
[2]]--BTX binding to rat o7 nAChR of 1.7 1M and a Kd value for ['*I-IPH binding to the
rat 04 nAChHR of 64 pM. K; values may be estimated using the general Cheng-Prusoff
equation:

K; = [1Csol/((2H{[ligand)/Kp)")'™ -1)

where a value of n=1 is used whenever ng< 1.5 and a value of n=2 is used when ng=

1.5. To account for variability, assays may be performed in triplicate and variability will

typically be + 5%. K; values may be determined using six to 11 drug concentrations.
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Unl ess otherw se stated, reactions are conducted under
an inert atnosphere, preferabl'y under a nitrogen
watowypiwy e and are usual llé conducted at a preBEUSE2005/001909
about one to about threé ‘atnospheres, preferably at
anbi ent pressure (about one atnosphere). The conpounds
of the invention and internedi ates may be isol ated
ﬁ‘?ohﬁ&sl of the afehtidh ax'%;wem &shdvy wéfahdﬁfa@eﬂtm}tuiwnw g4dll be found
cid addition salts of the _cqonmpounds_of fornula é)r
to havelb@ndmg effinitigs (Ko afdess thend@ WM a1 Ga 8 AL AR rgoptor AT fe P41 ChR
i ds, for exanple the hydrochl oride and hydr obrom de
receptogaqsggé and salts formed with organic acids such as
TRE BBt ouaifalicinvémioadiaee theardyaabgs thataheéy mbe be éhassl toxic be
fumarate salts. Aci d addi tion salts of .copnpounds
more effisagialis be lepger actingyhaye &P fﬁsgeroza%té‘f“ﬁ(g g P‘&‘ént produce
), ies.
ver RSBl Ry a0 A o S A SR 6614 pope
Experlﬁmmtﬂmflleﬂioelsam d. The reaction may be carried out in a

gl%!g\éﬁ‘{r}et@ﬁglg |anﬁdl A y%vﬂlgeg{hyt tgg f@&v&agg @xar glas ynbvgltcﬁ gen'grally
¢joxa era@i%ﬁ@ﬁk@'canfe@toﬁﬁ%lﬁéﬂtrtéﬂ%&ﬁmﬁﬁ gk.hykheitahgs 17 @525 °C

a’'mxture of solvents, which may be renoved in vacuum
and undar apyatmpspdeee ofrapiingrt gaFrsach @sa@ngp@ Ar Pl ggpuless otherwise stated;

athetic roc
1B eseS o Pl fied Byt Gty S Rlloh e 80
procedafeh iavd darri€f o@MBOreAdYalodf redidudl rsvledstbmltra’agn be nmeasured

E(%/lf)rf]: q% glgq%ngu %ﬂg? g]@e Sgtpr%cthﬂ%ag&rpﬁgs r?xfa%essure liquid
chrom%b%qgfgyggrl\gia’{déﬁemrfoﬁﬂ&g&{ ROPHBCH BB RhdeonGsifiéh g6kt In cases

ranes . Rat brain cell nenbranes
where Re%rsmﬁhz&% I-hélﬁ:ﬁi‘%sm!c: Eptuad €hlmyat(bga}pl‘r}e(MrHBLﬁy is employed as a

v B e BRSSP RS 53 v

pt 446 QYMERL (BY mmee &0in 8 rticl
Detect%grﬂlﬁﬁ a \W&ﬁﬁl\a/ECS 1te'§fér§é RECI A qg A):%@T!r giﬂzﬁﬂo pm particle

size, 4 Hérmugdiax 350 mﬂé m@rheramplgwi ﬁbadlsntrﬁlﬁwaaﬂte peyERgmgd gith

aqueousrtfl% trifluoroacetic acid /acetonitrile with 0.1% trifluoroacetic acid. Sample

collection is based on signal at 254 nm unless otherwise noted. In cases where Normal Phase
High Pressure Liquid Chromatography (NP-HPLC) is required, Dynamax instrumentation
(Dual SD-1 Pumps and UV-1 UV/Vis Detector with a Superprep Flow Cell and a Rainin
silica normal phase column (60 Angstrom irregular load in 8um particle size, 41.4 mm ID x
250 mm) may be employed. Isocratic elution may be performed with 0.5% isopropyl alcohol
in hexanes. Supercritical Fluid Chromatography (SFC) may be performed on a Berger
Autoprep SFC system generally using methanol (containing 0.5% dimethyl ethyl amine) in
carbon dioxide and a Berger Diol column (5 micron, 60A pore size).

(iv)  yields, where present, are not necessarily the maximum attainable;

(V) in general, the structures of the end-products of the Formula I or Ia are
confirmed by nuclear magnetic resonance (NMR) and/or mass spectral (MS) techniques;
AP/CI mass spectral data are obtained using a Waters Platform LCZ spectrometer and, where
appropriate, either positive ion data or negative ion data are collected; NMR chemical shift

values are measured on the delta scale proton magnetic resonance spectra are determined



10

15

20

25

30

supernat ant saved and the pellets re-extracted and

centrifuged. Pool ed supernatants are and centrifuged
wobano6dB8s200 nut es at 12000 g, the pelleted nenbcasazm®s/001909

material is washed, and Tresuspended in HB. Menbranes

(30-150 ng) are incubated with 3 nM[1251]CC BTX, 1

ng/ mL bovi ne serum al bum n (BSA), together with test

using aGRHRGUGESIcE BOOTEpdcabmeteh opkratingt atlacfiuia Etﬁﬂgﬁt of 3DOMHz tthe
gent| e shaki ng. Menbr anes, k‘% hen be tr

on
followin abbraviatiprsskave bser Piedt b singlet:fl dRpISE t @@I}P S8y Wk g
oulti {%pdo%a el | harvester and washed 4 tines.
plﬁ’r’e treating the filters for 3 hours with 1%
(BSA QnioddedRitts 4r|aaioyn¢de;daaheﬁuﬂy pedifiedbutheir swqtlltreglaréi mmty

are assygShl BULF FDET BTFAPIGTARAL HPLCAETEr 0 By CEO0 R asis
Xsl)l) ni aﬁhg??ln@d% fRddrecRA8Rd hieCeRirmihiddtsing eﬂM@lﬂémﬁ 5%
say Inity at human 0C7 nAChR receptor

meltingrpeiatiagparptishe dpi mblbatg apfaratns meliing pejniidar e @Qﬁiﬁf‘(dB?’fﬂ)Of the

R

solvent @%@kl N9 a 500 40000 X g menbrane fraction. Such
menbr anes may used as described for rat brain
rfEhor ath@f@ll%“’agé@sr@lﬁtﬁ@séﬁaﬁ?jb??&"é? ‘conmpounds to human
a7 receptorgyssay f nAChR
recept or byﬁnepggurl ngﬁt &%ét}ﬁ} [ ngg%l%&?BH
| - (-) - ni cotDMSDi ndi ndjntethyisatphosrdei cal nmenbranes. A
procedure fied fro no- Barrows and Kel | ar
(Mol Pharm {1887) 31: tf%a’w%ieitjﬁﬁ "ay be used. Rat
cortical brgpp menbr agesdehyRicRpaiigd as described in
the [1251 Ja- BTX bindi ng assay, except that a 500-12000
x g menbran@CM act i ondicklopymegianéd. Menbranes (30- 150

p tlnc ate valth 30-100 pM of the epibatidine

Iepat (+/-) - exo- 2- ( 2-

| Q&lesiR staptirgtithtprials darethe emmes[m:xan b}cheitiencehmemipdtytarilable or
Wi th test conpound in HB for hour at r

are readepesrared sy SRS SWRTRYP TR 506 THHgHigg resctions
v [ 1251 ] a- BTX bi ndi ng
111us’cratg3 ?h% )p%ﬁ%gatﬁﬁi &gl%?tfduﬁg%tg nedﬁﬁrré;sy b e determ ned by 100
IntemféMa&aAbachoh (5-Brpinoathiophap2o )t V.o-Gimrethyldenzamidout  84%
Anal ysi s of Binding data obtai ned ' Cc7 nAChR or O4
NAChR recept or assays |1 C50 val ues nd pseudo Hil |

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
tetrakis(triphenylphosphine)palladium (240 mg, 0.22 mmole) were slurried in ethylene glycol
dimethyl ether/water/ethanol (7:3:2, 20 mL). The mixture was heated in a round bottom flask
at 80 °C overnight. The mixture was cooled, treated with water 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 on silica gel using 40% ethyl acetate in hexanes as the eluant. The compound was
obtained as a pale yellow solid (59% recovery). 'H NMR (300.132 MHz, DMSO) § 7.67 (d,
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curve fitting program ALLFIT (DeLean A, Munson P J and
Rodbard D (1977) Am J . Physiol., 235:E97-E102).
wa@aavwsrcas20on curves may b e fitted to a one sitecmsazio5/001909

usi ng the non |inear regﬂéSS|on program ENZFI TTER

(Leat herbarrow, RJ. (1987)), yielding a Kd val ue for

[1251]-Ct-BTX binding to rat a7 nAChR of 1.7 nM and a
J=09. 4*1’& v, uesd 07.48 RS BIH)] PbP bd, Uci A9 Hz 1HM 95 (s, 4 )nMEhiR/znf311

Ki values may b e estlnated usi ng the genera
(N“fDGheng Prusof f equation: | = [I1C 50]/((2+([!igand]/K
n -1 f 5 never nk<

e R0 NP OE Bt Bl g e e ot

for variability, assays nma peNforned intriplicate

and variability wll &ypicg he \ﬁjy—K val ues may b
ug

e determ ned usBing
have usef ul therape activity will be found to have

?fgacece{g{é%lg%fg‘; %é}e&ﬁ’ehb h&Esa & ?ggo%hgt&mat HesBdbddAGHR

rec ptor assa he conpounds of
Intermbdigte| AW sing B-@Betbﬂl‘i{dbbéh&eﬂdm&nﬁcagﬂd thd 2-3-dibyometiiiopkeree Sde

compogpaHaLPDIRRRGES bl rsstortdy BB erd ) (Fdiee -

Intermb@AR'C:S! de i ES: E?om@ftﬁloﬁﬁé'n@ OB Sihleiy lﬁw\ﬁﬁfeﬂﬁiﬂa@a’tarﬁﬂﬁe

ot ner usef ul ar macol ogi cal pr opertl es. Experinental
Met hods The |nvent|on will now be ]Ilustrated by the
foll owi ng Exanples in whic genepngl Iy @ (i)

operations are carr|q§ out 2 o|é2f/fenperature
i.e. in the ranBE < QC_dnd under an at nosphere
r ni®rogen unl ess

of an inert gas such a{ argon o
ot herwi se stated; (i1) evaporations are carried out by

r]?ﬁe?fnx DN -Kﬁ@rbrﬁo Yﬁ@ﬁ&n@?l)%é ¥1P90&£@%M8%g,ﬂ gzl

carrle out’ a r enoval resi dual ~sol

mmold)ivias dissolyed 1r(zwv ﬁlm@hﬂfnmmndﬂfﬁmg} aneepiregpt O ﬁé Spdiym
mycrR RS R R Y SR AP ARR 05 B i

(53 m%'d | I7CAmOR)). Tho réRE6S chtsH ﬁaﬁeuewe@b?mﬂ’ﬂﬂ: hihcgcﬂetﬁtmsauo@e
uid Chronatqgraphy RP-HPLC? is e oyeq@as a

mcomnbterﬁ@r bhopiyr Additignal grethyiodids (53 ag otpssded. The
reactlon éo%‘fste ais fgl%&ngﬁPiﬁdana%%teiﬁ«n\éﬁ %o be complete after an additional 15

minutes at 0 °C. The reaction mixture was treated with water and extracted with chloroform

(3 times). The material was purified on silica gel using 40% ethyl acetate in hexanes as the
eluant. The compound was obtained as a pale yellow solid (94% recovery). "HNMR
(300.132 MHz, DMSO) § 7.65 - 7.42 (m, 4H), 7.31 - 7.26 (m, 2H), 3.32 (s, 3H), 3.19 (s,
3H); MS m/z: 311 (M+H)".

Intermediate D: N-[3-(5-Bromo-thiophen-2-yl)-phenyl]-propionamide

Br S Q

\ A

3-(5-Bromo-thiophen-2-yl)-phenylamine (168 mg, 0.68 mmole), was obtained in an
analogous fashion to intermediate A, and dissolved in tetrahydrofuran (10ml). Proprionyl

chloride (73 mg, 0.792 mmole) was added in one portion and the mixture was allowed to stir
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- mixtur@yaAnersectedSTIHUsReTORIS ¢

Detector) and a Varian C8 reverse phase colum (60
Angstromirregular load in 8 mmparticle size, 41.4 mm
WODR006/08509 ) maybe enpl oyed. G adi ent el uti onPOBRBEL®S/001909

performed wth aqueous 01(]%%tri fl uoroacetic acid
/acetonitrile with 0.1%trifiuoroacetic acid. Sanple
collection is based on signal at 254 nm unl ess

for 30 B Wk sRbIRAtE Rehpetature. aAqaem@bmummymx1&&1@sﬁ) tlaghdded the
Pressure Liquid_ Chromat ogra h3f (NP-HPLC) is re

heyoigapg rsawareg%n}bme% dried
over sok.g«m L5 £ (R Ee év]ap@rh %d%ﬁ@{ I%Hué:e'dg}%s@ﬂelto affdrPthe product as
unm

in S|I|ca hor mal ase co 0 Angstrom
an oil. mhree@uéraai wae @dnﬁed &m;mpagﬂlusing L V74 ethyualcetatqmm HeRanes 25 the

|
cluant. B cOFRREA OB FDAE SoH o i 95 NS o NMR
(300. 13%1191§{z°b1\g$ 76 9ok, d11<i3‘"’7<889(*s0@}19p7r153 (SFO)7.9%0, bH), 7.37 - 7.24

on a Berger Autoprep SFC system generally
(m, 41-195213@ (gethandiz, (Zﬁ)nl Q?(ﬂ,ﬁgSOZ #ilhet hyl ethyl amine)

b 1
Interm%g it; r gnSId})IZ g;‘lll %ol%ﬁ%p Eglr abic rlg) Zp? g 5 g‘rcgaa%l‘i)cﬂn] -2'-one

necessarily the maxinmu att ai nabl e; (v) | n gener al ,
the structures of the/end ucts of the Formula | or
la are confirnmed by gnetic resonance (NMR)
and/ or mass spectral N | s; AP/ Cl mass
spectral data are obtained usi nB aWWaters Platform LCZ
spectroneter and, where approprm%é ei ther positive
ion data or negative ion data are collected; NWR

(2) M&ﬁg%.ﬁ@kazéﬁﬁ_ﬁ)cmgﬂg@ are neasured on the delta scale
0 I'C resonance spectra are determ nedusi ng

a Bruker Avance 300 &ro er operating at a field
strength of 300MHz; t'he Yol | g ng _abbrevi ati ons have
been used: s, singlet ,S , ubl'&’; t, triplet; q,
quartet; m nultiplet; tbroad; (vi) internediates

a% : uc?htrhg%i}%z?@bb ?}’96 8‘6 {n}(mﬁ {rfétl?}qarﬁiﬁte (M‘Q'gr 200 mmol) and a

Ity are assesse by thin
catalytidharomit of 4€(NW—d1m¢iﬁ’jd®;mn0r)pyrahn@m a(nhRjrogﬁ@ﬁrghy(%Mman (200 mL)
Ly
e GEEND T AR RREEDE § AU SRR

mixtu@lat 8RCOThel Blefe/MBA MEktSe WA Stirtddtht BN teindepdtutelfer several hours.
end- products of the Formula | or la are det erm ned

The teaahsehOﬁqupsW@ﬁ qviaperetednthe residusrivasshivselyier ar ehlgrodons. and the

resultmg sohelﬁct)n hs \?’vgéheﬁ %ﬁhrgvétteﬂ '4Bed (MgSO,), filtered, and then the solvent was

evaporated. The residue was purified by flash chromatography using a gradient of

ammoniated methanol in chloroform to give methyl N-(thiazol-2-yl)carbamate as a pale

yellow solid (17.0 g), m/z 159 (MH.

(b) 3'(Thiazol-2-yl)spiro[ 1-azabicyclo[2.2.2]octan-3,5"-oxazolidin]-2'-one
Spiro[l-azabicyclo[2.2.2]octan—3,2'-oxirane]-N1-trihydroboron (3.00 g, 19.6 mmol),

methyl N-(thiazol-2-yl)-carbamate (3.90 g, 23.5 mmol) and tetra-n-butylammonium chloride
(1.09 g, 3.92 mmol) were suspended in water (30 mL), and the reaction mixture was stirred at
80 °C overnight. After cooling to room temperature the reaction mixture was filtered, and the
collected solid was washed with a small amount of water. The solid was then dissolved in
acetone (60 mL), and 6 mL of concentrated hydrochloric acid was added. The mixture was

stirred at room temperature overnight. The solvent was evaporated from the mixture, then the
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(viii) the follow ng abbreviati ons have been used: -
DMVF , -dinethyl formarni de DVSO di net hyl sul phoxi de THF
woOetrcaayxp of ur an DVA iV.iY—dinethyIacetanide DEeNr/SE2005/001909
di chl or onet hane Preparafigﬁ of Starting Materials:
Certain starting materials for the exanples herein are
either coomercially available or are readily prepared
residue Ryasyaatititied bemicbe Aquebuopothssavn cambbeate ahdchldtogorm. The

following reactions illustrate the preparatjon of

chlorofpep iaye:uwgﬁ drief @4&%&@@3 i“H* %‘faRB’a’i“g]ttS pg}%e% leomipound as a
. - tophen-2-yl)-iV, -dinmethyl-benzam de

sothiE%gxﬁmggﬁgggﬁgfaninocarbonyL)phenyLboronic acida%415
Intermetiigte F: 15 6% Prondotbiazali byDsmtdil-eprtienslq(2.2 Llogamps -

Ahés'nnnle),”cesiun1carbonate (2.1 grans, 6.45 mol e),
oxazoligiy-%-8P¢ aki s(t ri phenyl phosphi ne) pal | adi um (240 ny,
Metho®1 22 nmol e) were slurried in ethylene glycol dinethyl
— ether/water/ethanol (7:3:2, 20 nL). The m xture was

heated in a round bofftomfl at 80 OC overnight. The

m Xture was cool ed, ediwi th water and extracted
wi th chl orof orm ( . Njhe organic |layers were

conbi ned, dried g divgm @te, filtered, and
evapor at ed under reduced pressjureytogafford the
product as an oil. The materil s purified on silica

gel using 40% ethyl acetate in hexanes as the el uant.
TA 601606 evtitsinitig3'-thiaadFBe)gsircl 1 pabtacyobd[2 2\@ |ewin 8,5'59%

oxazoliial e 0 57101 D oraspprocpnigde fp 5 £ 41,36 Fegole) in

- . ", - t H - -
oy i I B D L, Tt s
chlorofoirtn] wasiedpuitnshtwatsd paqugoas potagsjum cadonad anchiies yotisbring, dried

eSS g5 o S ed e B Ay W e by s
chrom#&ografh ﬁﬂﬂ'fb FRIRAE BEamMbRiatAatAh] Washlohfaimedivstha title

tan solid (5 96recover§). M5 mlz: 299 (MtH) +.
compound as a solid (1.70 g), m/z 343, 345 (MH").

Method II
(a) Methyl N-(5-bromothiazol-2-yl)carbamate

R
Br/[;»\N/U\O/

The title compound was prepared by a method analogous to that in Preparation 1(a)

from 2-amino-5-bromothiazole. The title compound (4.10 g) was obtained as a yellow solid,
m/z 237, 239 (MHD).
(b) 3'«( 5-Bromothiazol-2-yl)spiro[ 1 -azabicyclo[2.2.2]octan-3.5'-oxazolidin]-2'-one

The title compound was prepared by a method analogous to that described in
Preparation 1(b) from spiro[ 1-azabicyclo[2.2.2]octan-3,2"-oxirane]-N1-trihydroboron and
methyl N-(5-bromothiazol-2-yl)carbamate. The title compound (650 mg) was obtained as a
solid, m/z 344, 346 (MHD).

The title compound was separated into its enantiomers by chiral supercritical fluid

chromatography performed on a Chiral Pak AS-H Column using 1:1 isopropanol and
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Internediate C. N-[3-(5-Brono-thi ophen-2-yl)-phenyl]
-JV-net hyl - acet am de | nternedi ate B,
wWORpB/06208Br ono-t hi ophen- 2- )§I ) - phenyl ] -acet am #€eT/SEAB5/001909
ng, 0.31 nmole) was di ssdiVed in A N-di met hyl f or mam de
(8 nmL) and stirred at 0 OC. Sodi um hydride (9ng, 0.37
mol e) was added in one portion followed i nmedi ately
supercrticalBdrByh dicgttiedt@nabingi®)5 90 dBiethyindtie)l aniiixeas thaelnbairto give the
) course was_ followed by HPLC aflgd\g rmned to be
title compewres| astceloglepetoligs ﬁft?érWlﬂméﬁ o thyl iodide (53
37 m@% _(3BSoAGtHR 01T Bspi ' 92 1¥@8n-3,5'-
Interrm%g?t{e g}v'ved by ) L&y and det g?lmz'-rggs 1%@%%@%13%[2? e]after
oxazoligim-2'dgtief i onal 15 m nutes at 0 OC. The reaction m xture
was treated with water and exgracted with chloroform
(3 tinmes). The nmatey| al dras urified on silica gel

usi ng 40% et hyl at e/1 n hexanes as the eluant. The
conpound was obt aj As_a_Nal e yellow solid (94%

recovery). 1H NVEABod. 1 Nﬁz?;%d 7.65 - 7.42

(m 4H), 7.31 - 7.26 (m 2H), |B.3 ¢ 3H), 3.19 (s,

3H; M5 mz: 311 (MtH)+. InteN ate D

-[3-(5-B -t hi ophen-2-yl).- ph ] - [ '

Sdbiongean (O EPEBiop PGP 3 Bie D68 g0 Grggdded to o
solutiolﬂg{? gmsg‘?igflég%ﬁaﬁ:gal%[jl.i.ﬁ]o%f&n@ﬂdaﬁﬂdﬂﬁiiﬁ-@%‘ﬂeq 153 Mg, 0.30 mmol) in

, and di'ssolved in tetrahydrofuran.
anhydrotONMN-diRebyHoompide . $ mldeandrBe nepultmpg Toixturerhe ytirggssfor 30

: d | ne r.tion.and m Xt yr. || o
i s 31 L B o o e o
mixturs OFhid WX B xdtidied Gt 30 M) ov@sight ek §hetion wastullewsd so cool to
extracted wth chloroform (3 tines). T’Qﬁ orgalg ,
room temperetirouand theprgiated agiepaTB ORISR EIOHIS HPT %Cﬁié . The resulting
o Filt
i 5 RO Sl B B s
aqueoidyiotdssiaeh catbsiatd, deengleled (Sig804 ) Gilterihyid evmporated. {The residue was

__hexanes as the eluant. The.co nd s .obt.ai ned a
purificd P g B P BURS R R 51 BB 9 EEApH RSSO £ g o
. : . . d J =17.8
give tt@zl\{@c}g@mp%%ﬁg 2714 §y%ﬂo§& 01(3 %71 1%%, ’(rr?/g_ 3%%‘9 34q6’zM??L( 76 b,
Interm@#ipte H: 09 ( (3R)B-G5-Brame-thiapHR-yl)spiret InembigyeloE2.2.2]octan-3,5'-

ovarof o BTG5 S Brce eg &-siagsal epinyelol3 2 2lgcton 35"
oxazoMEh!Y bnély - (t hi azol - 2- vDcar bamat e 2- Ani not hi azol e

(10.00 g, 99.86 mmwle), triethylam ne (20.2 g, 200
mol ) and/ja o

The title compounds (500 mg for each compound) were separating the racemic

r

compound prepared in Preparation 2 by Supercritical Fluid Chromatography on a Chiral Pak
AS-H column (250 x 19 mm, 5p micro) using 12% methanol and 88% supercritical fluid
carbon dioxide with 0.5% dimethyl ethyl amine additive as the eluant which give two off-
white solids, each with m/z 344, 346 (MH").

Example 1:  4-[5-((R)-5-1-Aza-bicyclo[2.2.2]oct-3-yl-2-0x0-0xazolidin-3-yl)-thiophen-2-
y1]-N.N-dimethyl-benzamide
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catal ytic anount of 4-(iV,iV-dinmethylam no)pyridinein

anhydrous tetrahydrofuran (200 nL) were stirred at 0O
wOQnocMes20y| chl or of or mat e 8.9 g, 200 mmol ) waeT/Ad2I®E001909

slowy to the mxture at™ ® OC. Then the reaction

m xture was stirred at roomtenperature for several

hours. The tetrahydrofuran was evaporated, the residue

was di ssolved in chlopnoform and the reSulting

sol uti on was shed th water, deked hSH4) ,

filtered, an d. The

resi due was hy using a

gradi ent of R

met hyl i V-(thiazol-2-yl)carthamate as a pale yell ow

a.

lid (17.0 g), 59 (D)ot
S5t a8yl Rret B ooblis) 2-on 10y e 035 molo)
4-(5-bRAR)AsHighn 2_gIRNEN-dimethyl-benzamide (Intermediate A, 310 mg, 0.66 mmole),

Spi rot |- azabi cycl oP**j octan- S* -oxiranej -N -tri hydrobo
copperriodid¢ 2050mg, 1.16 mBnotep Pytassin ggibonate (152 img, 1.10 mmole), and

ol L RTINS a0 PRy v

| 1 4-dioene (SuspeTte gactioneiabwad @6letland heated bhH Or€anteimght. The

m xture was_stjrred at 80 0C_qverni,ght. ter coolin
yolatilpgweis SRPPEHEHSE trcgcsdiuessEe TR  WPEARES R 1) Pefhgpl and
run thfgpgh Lgs 9‘9&%{2&%}%?? gﬁ% lo@l sif¥es g2 S8 estfith it rBsiGiEuvhs tﬁ&@%%lﬁﬁed by

wat er . Wwas then dissolved in acetone (60
silica gdl psinghith B Ndmmbniatedoestbaral suctigefaoh| Bhe eomnopad Was obtained as

o G TSR RO T LA SO Y REE S 9 2, 7.

- 7.40 (X BENE5.61 (BT < e Hd, @), 0LES Mmiis3. pRUAB] J 0 9eiilz, REDy&:05- 2.92 (m,
TH)Zgaueous pot assi um car bonate and chloroform T

h
|-Gk 6t GRB POt (Rad Fir 18315 HBOLY2 -1l 74 @h et AdS - 140 G,
. ' titl d lid (3.30 g),
2H);1\§$‘§ %g%i%%@@ ve title conpound as a solid ( g)

I nternediate F:
Example Z:5- B SR - 20da-Bleydl[2 01 2] ofth 3-glz 2ok oyoxbayl @it 3-3] ethiogphen-2-

-3,5' - oxazolidin]-2'"-one Method I A solution
yil-N.Nedimgthy]-hgnzamide

3" -(thiazol -2-yl)spiro[h-azabicyclo[2.2.2]octan -3,5" -
oxazolidin]-2'- 523

i V- br onosucci ni
-di met hyl f or
overnight. T

The title compound obtained as a tan solid in 22% yield using a process analogous to
that of Example 1 and a thiophene intermediate prepared in a manner analogous to
intermediate A. 'H NMR (300.132 MHz, DMSO) § 7.64 (d, /= 7.5 Hz, 1H), 7.57 (s, 1H),
7.46 - 7.39 (m, 2H), 7.25 (d, J=9.3 Hz, 1H), 6.60 (d, /= 4.1 Hz, 1H), 4.24 and 3.98 (AB, J
=11.0 Hz, 2H), 3.09 - 2.90 (m, 8H), 2.81 - 2.66 (m, 2H), 2.13 - 2.07 (m, 1H), 1.91-1.78
(m, 2H), 1.70 - 1.58 (m, 2H), 1.54 - 1.42 (m, 2H); MS m/z: 412 (M+H)+.

Example 3:  N-{3-[5-((R)-5-1-Aza-bicyclo[2.2.2]oct-3-yl-2-0x0-0xazolidin-3-yl)-thiophen-
2-yl]-phenyl}-acetamide
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15

chl oroform washed with saturated agueous potassi um

carbonate and then with brine, dried (MgSO4), and then
woOheoeeswent was evaporated. The residue was pBRCTSEz®5/001909

by flash chromat ography usi'ng a gradi ent of amoni at ed

met hanol in chloroformto give the title conpound as a

solid (1.70 g), mz 343, 345 (M+). Method Il (a)

Met hyl - (5-bronot hi azol - 2-vfl carbamaye The title

conmpound was prepared by a nethod apal ogous to that in

Preparation | (a) from 2-am no-5-b® hi azol e. The

title conmpound (4.10 g) wss obtained gs a yellow
SO|Id mz 237, . (b)

- (5-Bronot hi az -Zg/ piro ycl o
[2.2.2]octan-3 - zol Ndi title
conpound was p d pd anatogous to that

described in Pr epar ation | (b)

spiro I-aza Io""Jotan-.’."- i_Lane trih

B scsompoRRA SrnolnEs sbAceHn i o LR Peinps il Sus o

that oftExtaﬁlﬁleclom il @lﬁoﬁl@e’?ﬁ iMim¥iste Obtagicd &Y adFodess @haldgoum'tcz that used
346 ( ) The title conpound was separ at ed

to prepareslntmmndla'@rfbr 1 DIMBHBOKI 32 PMIQL&P-901(%i HED, 7. 84 (S 1H),

748 - G R 2P FRLY 7 OB T 30 B, L iy 190, £ i te, /-
10.0 HeOTHRBISTY R 2%0014 63 (i) 4Ht),hy13 ai’r()ﬁemaslH)hh%l— h&At(m;, 6LH),

171§k Sk 1 %@d@@; gigl(mﬂsm "ds each with
T r
mm‘g'lﬁ'-%%- 575 E '?-me%ydida%l?d}ﬁ’% Piophen-

hydr i de
2-yl]-phesyiensétamiden mineral oil) (15 ng, 0.36 mmol) was
added to a sol ution of
(3d)-spiro[l-azabicycl o[ 2. 2. 2] octan-3 (%%f,o«xazol idin-2
-one] (55 ngy, 0.30 ) in anhydrous
N, N- di net hyl f i A
m xture was s

eNr esul ting

Yoot e) was added into

t he reaction m xtéure, sthen stirred at 50 C
overni ght. The solution was allowed to cool to room

t ERPBiladoniund pbtdidedns satnsdiddd 28¢upeldsisarginteirmadiate B and a
chl ori de was added

process analogous to that o Exampleqe lhelal\/fR 6368 132 MHz, DMSO) 8 9.97 (s, 1H),
7.59 (d,J=8.7 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H), 7.21 (d, /= 3.9 Hz, 1H), 6.56 (d, /=3.9
Hz, 1H), 4.09 (AB, J = 10.6 Hz, 2H), 3.06 (s, 2H), 2.81 - 2.63 (m, 4H), 2.10 (s, 1H), 2.04
(s, 3H), 1.90 - 1.77 (m, 1H), 1.69 - 1.56 (m, 2H), 1.54 - 1.40 (m, 1H); MS m/z: 398
(M+H)+.

Example 5:  5-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-3-{5-[3-(pyrrolidine-1-carbonyl)-phenyl]-

thiophen-2-yl}-oxazolidin-2-one
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m xture was extracted with chloroform and the

chl orof orm | ayer was washed with saturated aqueous
woabmassom car bonat e, then (grl ed (MgS™M), filteceSE2@s/do1909

evapor ated. The residue V\% purified by flash

chr omat ogr aphy using a gradi ent of ammoni at ed net hanol

in chloroformto give the title conpound as a yellow-

OT Hhe titlelcoffpoindbBtaidvd as 34GMeteolid in 5196 gfteﬂdad{smg e pkbcess analogous

to that@]f gé(ﬁrgHLeé(\gltthrt g;lng@{ﬂglp gq%t%!n}e 1%?]%1%@ ! Iy_rglazc ng %ySC lo[2.2.
dlbrorﬂo%ﬁ})ﬁﬁhéle gémbi &%nfﬂagﬂﬁz%aﬁamé ﬁ&bﬁi@[ahrdqm@arﬁxpmﬂ 3s & the

oxazo one] The title conpounds

preparéti@Dofiimtefmedizadh 'EHNPER (0. 13 MHe M) 468 hd. 034t A, 7.47

o SRR B O3 A O FaB SOSHY S 35 o,

AH), 3% 013 00m, SR ®10)2 .65 (A9 3L3%. netsharp)] 1.emd 188%m, 5H), 1.71 - 1.56
) superocj:lzrrqltl ca {nz | ui d cgr o%@dl ox$ dem?\nth 0. 5% di et hyl

(m, 2H),Hyd4 alrdthen,atid); (YIS avzs 488 &Mat)Ent which give two
Examéo efé’}hl zg-e{%?f%l(h%?s-1?&‘£Jlb%@'v£1%r2’.‘i.§1o%éé‘w1 346 ol Mattdlidin-3-y1)-thiophen-

2-y1]-phetibl {r6bndmide a- bi cvcl or 2. 2. 21oct - 3-yl - 2- oxo- oxazol i d
I n-3-yl Vi hi ophen- 2- | -i VIV-di net hyl - benzam de- -
(S™- Spirofl -azabi cyci/OP* oct ane- S*' - oxazol i di n*' - one
(100 ng, 0.53\mMmyg PN ophen-2-yl)-iV,

-di menyl - be Lfle (\nteLB 310 @y, O0.66
mol e), copprr_ i/odide (% / , nmol/e), potassi um
carbonate (152 ng, 1.10 e), and dfhane-1; 2-di am ne

(66ng, 1.10 mmole) were corrbl ned in a reaction vial

amHe ftl&lédrhinMobhainkeddrs di vobiawdlid 2n A1%. yield byraemoctdsmnalogous to
vial was seal ed and heated at 110 OC overni ght The
that of lxamnle &svither thiophers iatPrisdiete qbiainrddly pProssiraaloges to that used

to prepyifs G AP bakﬁrNM& dgpo ?W?'Dﬂ@@}%%é r qmgfv 88 & 1),

reverse p ica gel he re
7.49 - 1764311 (@kuelHDaS 3t h@riz4qmm | SH)st 3(dsi FidchHgelH)14i24gn8 %97 (AB, J =

100155 280riold 05 (antat-Fa” Eedi a0 fo TRl 4811

0 1 J
i, G0 . 800 11, 0530 i 20005
MS m(ZABH20M+)Hz, 2H), 3.05 - 2.92 (m 7H) 2.81 - 2.64

Exa m&i% ’.3 ,-{-32 I'Sl&Rzm 1,-&2&-1)10%%?2 é%]oc% '?_;Qv‘l 2= )Zozoxazgshg' ﬁ 3(-{}11) thiophen-

2-vil-phenvyl}-N-methyl- acetamlde

MW@/ 1

The title compound obtained as a white solid in 50% yield using a process analogous

to that of Example 1 with a thiophene intermediate obtained by a process analogous to that
used to prepare Intermediate C. '"H NMR (300.132 MHz, DMSO) & 7.59 - 7.40 (m, 4H),
7.20 (d, J = 8.5 Hz, 1H), 6.60 (d, J= 4.1 Hz, 1H), 4.24 and 3.97 (AB, J=10.0 Hz, 2H), 3.19
(s, 4H), 3.05 (s, 3H), 2.81 - 2.65 (m, 4H),2.11-2.06 (m, 1H), 1.90 - 1.79 (m, 2H), 1.70 -
1.57 (m, 2H), 1.52 - 1.43 (m, 1H); MS m/z: 412 (M+H)+.
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2H); M5 mz: 412 (M+H) +. Exanpl e 2;
3-r5-("rR V5-1-Aza-bicvcl or2. 2. 21oct - 3-yl - 2- oxo- oxazol
wOdes/085¢p ) - t hi ophen- 2- ylaésl-i VJV- di net hyl - benzaaT/Se2005/01909
title conpound obtained ds a tan solid in 22%yield
using a process anal ogous to that of Exanple 1 and a
t hi ophene internedi ate prepared in a manner anal ogous
—Exam%—@ 8i NtperBIsli(@)es- AAZb i SNR (2 20 odt&Rey MHDx0-DivBO]idih-F-ybi4thiophen-
, J. =7.5 Hz, IH), 7.57 (s, IH), 7.46 - 7.39 (m
2-y1]-pbenyl}-N-methylipropionamide 1, | H), 6.60 (d, J =4.1 Hz,
IH), 4.24 and 3.98 (AB, J = 11.0 Hz, 2H), 3.09 - 2.90

(m 8H), 2.8L - 2.68 (m 2H), 3 - 2.07 (m IH,
1.91 - 1.78 ) . g 2H), 1.54 - 1.42
(m 2H); S ALNUWBH B 3:

i V-(3-[5-r -AZa- bi Qvcljor 2. 2~ %LMZ 0X0- 0Xaz
ol i di n- 3-yl Vt hi ophen- y I Jacetanide- - The

title conpound obtained as a tan solid in 35%yield

usi ng -a process anal ogous to that_ of ,Ex(f)m'pl el wth a
{Fiegplecsmnionnd phiated pea SHitiSAMYILIO %A YiSIORERS 2 RINSPEFBalogous

to that %gggg}%lf‘iﬁ%@’iﬁt%wg@a{lgﬁja %gﬁﬁmgﬁﬁ %@gﬁ}w 3757740 (m,
ATD), 718 TdAR= 618 H2HH), €.681d, 7 74 HZ, 1) 2H}4 a6l 589 (@B, J =19.5 Hz, 2H),

Hz, I H, 4. . 97 wad A3 . 0 , 5
o 30ihp00 b 0550 Sa% e e 7331204 5 Ik 19 7 Qg 171 -
. 1 : - - 14 )
L5 053] g 0L o ot
Example(9: R\A- {{-[A (R - vhrtasbipydo[21hdjoc3~yl-2 axgoxazelidingd ylythiophen-
1 -vD-t hi.ophen- -vld—phenyl) -acetam de The title
Z—H—PQB%MQMHI—% a tan solid in 28%yield using

Internedi ate B and a process anal ogouto that of
Example 1. 1H NMR (30Qp132 MHz, DMSO) d?ﬁ? (s, IH,
. 6
A\

7.59 (d, J = 8,7 Hz, ZH), 7.50 (d =l = Hz, 2H),

7.21 (d, J = T\ H d = Hz, IH),

4.09 (AB, J N Hz,N 2H), 2.81 - 2.63

(m 4H), 2. 16N "Ny, 2. , 37 1.90 - 1.77 (m

IH, 1.69 - 1.56 (m 2H), 54 - 1.40 (m IH); M nlz:

398 (_M+I-g+. . . e c00/ o . .

The title compound obtained as a white solid in 58% yield using Intermediate C and a

process analogous to that of Example 1. "H NMR (300.132 MHz, DMSO) & 7.64 (d, J= 8.1
Hz, 2H), 7.37 - 7.31 (m, 3H), 6.60 (d, J=4.2 Hz, 1H), 4.24 and 3.97 (AB, J=9.5 Hz, 2H),
3.16 (s, 3H), 3.05 (s, 2H), 2.80 - 2.64 (m, 4H), 2.10 (s, 1H), 1.91 - 1.75 (m, 3H), 1.73 -
1.56 (m, 2H), 1.57 - 1.41 (m, 2H); MS m/z: 412 (M+H)+.

Example 10: 5-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-3-{5-[3-(morpholine-4-carbonyl)-phenyl]-

thiophen-2-y1}-oxazolidin-2-one

oA
AL A

The title compound obtained as a white solid in 68% yield using a process analogous

to that of Example 1 and an intermediate prepared by reacting 2,5-dibromothiophene with

commercially available boronic acid in manner analogous to the preparation of intermediate
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Exanpl e 5: 5-(RVI -Aza-bicvclo[2.2.21oct-3-yl-3-
5-r3-(ryrrolidine- 1-carbonyl Vphenyl It hi ophen-
wa-2ylelossoazol i di n- 2- one- The title conpound BOTAEZ®E001909
as a white solid in 51%y2el d using a process
anal ogous to that of Exanple 1 with a thiophene
i nternmedi ate prepared by reacting 2, 5-
A. 'H IMRGBO0. h3 DN ®MBONS 4.680THt @i,alHy, 748 T.4b(e, BH),GhE(d, J=

0.1 U AT B B 558 S USRI 80 36 . 51,
2 d, 4 ]
2.80-7. 6§%m( %)42%21 gnogla (wm 9%1)?%3%}% @H}_EQ’XS 1515@1 2141) 1.56

141(r3, 3H)(Msmfla) 458(1YHH)+3 02 (m IH), 2.81 - 2 65 (m

Exam]%!g)l’lg A

vﬂ-ohe@v@flﬁﬂo%lcﬁ}anﬁhew [5- (YRV5 1- Aza- bi cycl o
[2.°2. 2] oct - 3-yl - 2- oxg- oxazori di n-3 -vD-thi ophen-
2-yl | -phenyl | -propighan de The title conmpound
obt ai ned as g\whig-e4solid in 47%
anal ogous t of
i nter medi ay/epbt qnal ggous to that
used to prepare’lnternedla 132 MHz,
DMSO) d 9.88 (s, IH), 7.88 (s, IH) 7.49 - 7.44 (m
| He title SompouhdVbtdined a8 B)whife-o8d (16175% yield b3 ak&ocebﬂnalogous to

24and3p97 (ABJ =10.0 Hz, 2H), 3,10 - 03 (m
that oﬂE;;)amp,ke 8ysingan @tge](mﬁdmgq_grepgeg 3sipg; 2, 53d1bro;n<§‘uq:a@ in gjgyanner

analog%._‘lél ?0 tilg%%e{i')ﬁlr 1&%%%%113 g ,gll—flﬂygg QQOB‘E’:Z&’[@? sﬁl\l_/lgs,%))ga}'_'%m &/S 1H),

7.83 (31 ), 352 (M(wm 1EX a8 €7.79 (m, 2H), 6.87 (d, = 3.6 Hz, 1H), 6.26 (d, J =

3.4 1,1 ol 34 A RR oA 0 or B 0510k 20 Aot R B (@ 7

=175 ﬁ??ﬁg 5h8 (QOPE?%% -Olbigﬂ{rﬂeiiﬂ?% &7 W59 Ens ot di 3 5@7‘§m 1H),

usi ng process ahal ogous to that of Exanp
1.09 (WFW &}IthHb;IMSen/an%G@éﬂHhte obt ai ned by a process
Exama ﬂnea.&-ca%on&llglphenvﬂ-

. 40 1),
41Hz 'H. 4 24

19 (s, 4H), 3.05 (s,
(m IH, 1.90 -

W e

The title compound obtained as a tan solid in 40% yield using a process analogous to

furan-£ 94} éxazoﬁdﬁl i‘-'Zme' H) 6. 60 (d J =
and 3.97 (AB, J = 10.0 Hz, 2H), 3 9
3H), 281-265(mQH) 2.11 - 2.06
1.79 (m 2H), 17@

that of Example 5 with an intermediate prepared from 2,5-dibromofuran reacted with a
commercially available boronic acid in manner analogous to the preparation of intermediate
A. '"HNMR (300.132 MHz, DMSO0) § 7.75 - 7.71 (m, 2H), 7.49 - 7.43 (m, 1H), 7.37 - 7.34
(m, 1H),7.07 (d, J=3.5 Hz, 1H), 6.25 (d, J = 3.4 Hz, 1H), 4.29 and 4.06 (d, J=9.6 Hz, 2H),
3.52-3.45 (m, 2H), 3.40 - 3.34 (m, 2H), 3.11 - 2.97 (m, 2H), 2.80 - 2.64 (m, 4H), 2.11 (s,
1H), 1.93 - 1.77 (m, 5H), 1.72 - 1.54 (m, 2H), 1.54 - 1.40 (m, 2H); MS m/z: 422 (M+H)+.
Example 13: 5-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-3-{5-[3-(morpholine-4-carbonyl)-phenyl)-
phenyl]-furan-2-yl}-oxazolidin-2-one
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1.57 (m 2H), 1.52 - 1.43 (m IH; M5 mz: 412
(M+tH) +. - - Exanpl e 8:

WO2046B6$209 (1 R) - 5- | - Aza- bi %Cl or2. 2. 21oct - 3- yl - P€DSB200X/801909
zolidin-3-yl)-thiophen-~"2=yl|l -phenyl) -i
-met hyl - propi onam de The title conpound obtai ned as a
white solid in 56%yield using a process anal ogous to
that of Exanple 1 a@d internmediate D. 1H NVR (300. 132
MHz3DVBO) d .40 (m 48 .18 (d, J = 8.3 Hz,

IH), 6.60 0 Hzp | 24 and 349 (AB, J =
o % . o , .G8H) 2.8/68?1.534(m
4H), 2.1 dam 3N, /L. . 20y, 1.71 -
1.56 (m 2H), 1:53 - 1.71( H, 0094 0T, J =7.4
Hz, 3H); MS miz: 426 (MtH)+. Exan‘pl@g
JV—{4[5 (rRV5-1-Aza-bicvclor2.2. 210
[The tithx cowpreursi ¢himnec1>,asy4 tgn plisl IHEIYe viE i%l%gﬁmgf’ﬁs analogous to
t 1
that of E(M é\g §8|\Ylﬁl fg]cg%r@l moitp ﬁhﬁd z?ccﬁﬁﬂeﬂzﬁiﬁre&@ﬁ?dlgﬁgroﬁ& Rid. 'H

using Internediate C and a
NMR (%@P%WEMS@DJS 7d (ﬂha# 3 HEXATpT 66 s, 1H), M (¢, /= 7.7 Hz,

1FD), 756 G T 9 $4, 11O, BOR (7 7 & Hs B 26y 7 E3 SR 458 s
4.06 (A(B°‘§ 10. Cz’}?z gﬁ;'za 692"§ 32 %nlﬁﬂg)ss 113kh ,97%mOEzH)§2 72 HR,643nB 04 H),

2.14- ?107/@n, 1 1), 5689 #ii 75|9;n,, 111)51774 15&1m( rﬁH)QH)S?»-l(\]/g%nb TED; MS w/z:
M&F Exanpl e 10: S-qi VI - Aza- bi cvcl or
438 ( H)ﬁct S-yl-S 1S rS-Cnor phol i ne~-car bonyl Vphenvnt hi oph
2-(3R)-305aE0 V@ﬂoﬁd&eqn@rﬁdiﬁl)bmﬂm—xm’@h_ugm&ﬂ_ﬂ&ﬁmm(_

Q@%‘%V{%ﬁe ?s% |gj|n 68% yi el d using a process

hed 2 Qgd 3. Y103 :.g_,- 'z®8le 1 and an intermediate

repgr C ronot hi ophene with
(a)2_—]_3§%r_H= % ahg3%t $h§| c acid in manner
anal ogous to the preparation'f internediate- - A 1H
NVR (300. 132 Mz, 0) - 7.57 (m 2H), 7.48 -
7.40 (m 2H), 7.26 , \H), 6.61 (d, J =
3.7 Hz, IH),424and = 9.3 Hz, 2H), 3.70 -
3.36 (m 8H), 2.80 - m 4 72.14 - 2.08 (m

;_2}_%’101%%%3@;16 S b}ﬁr&]icz%ql(l( (2 5 0 fi 53}_‘%@ %ggndea ‘ir?glefhylene
chloride d@s 'in”a:)faft gve: | oﬁaﬁ i Gl(P52m2; 2006hol} wik addabdovlyaiolthe

Vf ur an- 2-
solutlon at 0 °C, and the mlxture was then stirred at room temperature for 2 h. The reaction

mixture was cooled to 0 °C, then triethylamine (1.21 g, 9.9 mmol), 4-dimethylaminopyridine
(121 mg, 0.99 mmol) followed by pyrrolidiné (528 mg, 7.43 mmol) were added slowly.
During the addition, the temperature was between 0 to 5 °C. The reaction mixture was
allowed to warm to room temperature, and stirred for another 1 h. The reaction mixture was
then diluted with methylene chloride, washed with aqueous sodium bicarbonate, dried over
MgSOy, filtered, and evaporated. The residue was purified by flash chromatography using a
gradient of ethyl acetate in hexane to give the sub-title compound as an oil, m/z 255, 257

(MH").
(b) 2-(Thiophene-2-yl)-4-(pyrrolidine-1-carbonyl)pyridine
0
7 S
—
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yl]-phenyl} -propionam de The title conpound obtai ned

as a white solid in 75%yield by a process anal ogous
woaodshas200f Exanpl e 1 usi _hg _an i nt er medi at e pr epasSELHOS/001909

using 2, 5-di bronmofuran inma manner anal ogous to that

used for internmediate D. 1H NVR (300. 132 MHz, DvsO d

9.91 (s, IH), 7.83 (s, IH, 7.54 - 7.50 (m I ,_7.36

2-Bro-4-(ayrdt)ine6l -8atboutyl)pyriding . (603-ng, 2.Bf miBoRE2-tretn- J

butylstqrisyl Sigphens G 6. 3 el apd b fakislspgihgtEphiRletfeli ©

(277 m%_glgﬁl fn?nosi Vbare h%al%@ undér rZﬁuJ( i) tolu'ehe (61-m§,7 gvesrﬁll:gg@ 'glie solution
was allowed to3@61, (an,d-w)as the@{dtqm arg[lzevaporatea The residue was pullleﬁed by flash

a- bi cy cl O
chromag b ST Ea St G B AU RS S i e compound as
colorless68a 600k g); 12z Q5% (NIHE).t | t | e conpound obtained as a
tan solid | n 4001/0 i el d 1usl ng a processianal ogous to

s repared from
2, 5-di brormf uraaneact ed with a comrercially available

internediate A 1 (300. 139 MHz, DMSO d 7.75 -
7.71 (m 2H), 7.4 .43 (m IH), 7.37 - 7.34 (m
IH), 7.07 (d, J =

: . 7o d J = 3.4 Hz,
IH), 4.29 and 4.06 (d, |‘96Hz®, 3.52 - 3.45
(m2H) 340-334(mN , 2.97 (m 2H),
80 - 11 9 1

52,-§Th1qphme 2—y§) gipy(rﬁqhdzlp.q) 1 c(ifcf)ggylygyild (gpr? ng,é 24,%%1&%)?%
csson S IgRERR 2415, Jf bramapyinipid (79 e S o e
added #hte thelsohiyibdy, mﬂ&]wfe‘dctpﬂremy{tqlre viagistime@atyiopm temperature for 1 h. The

- oxazol i di n- 2- h le co un
reactioggpinte Hey BTG Bl TGS FRORaSa R GpD iRl ol
blcarbﬁatgmrﬁd BeMieBO7, Httdtbd aadeidposied Mheresidu@raias patified by

avai'l abl e boroni ¢ acid. 1H NVR (300.132 MHz, DVSO) fl
flash cﬁromath g;taphy usingg sggragient ofj ethryl geetpts in hq:q;ane {0 grye (tlile su -ut e

compoimé a3 g ’VlSF(?EgS 01]6(’752&;%8 m/‘ﬁj 337 §3§ (&éﬁ) Z 28 ggd j 36

@ ( 3RA@4 S1[4=( Dl'ﬁoﬁdﬂdéd aiﬂbomiB)D@ﬂdm-BvﬁtﬁldDheneBEﬂVJ } sRird(l - -

m 2H), 264m4|—|)214-207(m||—|),
azab1cvclgﬁ222}octan—3(5noxa hdl -2 € 1.55 (m 2H), 1.53 - 1.38

(m IH; VB i z 43
'S

(SS)-Spiro(l-azabicyclo[2.2.2]octan-3,5'-oxazolidin—Z'—one) (100 mg, 0.54 mmol), 2~

/\/
N

(5-bromothiophene-2-y1)-4-(pyrrolidine-1-carbonyl)pyridine (208 mg, 0.61 mmol), cuprous
iodide (514 mg, 2.70 mmol), ethylenediamine (162 mg, 2.70 mmol) and potassium carbonate
(149 mg, 1.08 mmol) in 1,4-dioxane (5 mL) were stirred at 110 °C overnight. The solution
was allowed to cool, and was then filtered, washed with aqueous ammonium hydroxide and
evaporated. The residue was purified by flash chromatography using a gradient of
ammoniated methanol in chloroform. The solid obtained from flash chromatography was

further purified by reverse phase HPLC on a Polar RP C18 Column (250 x 30 mm, 4y micro)
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Exanpl e 14:
r3J?V3' - (5-f4- (' pyrrolidine-I-carbonvDpyridin-2-yll-th
WO apiemas202 - yI>sp|rorlazabbgyclorz.z.z PCT/SE2005/001909
| octan-3,5" -oxazoridm 2" 0ne) a
2- Brono-4- (pyrrolidine- 1-carbonvDpyridine
2- Brono- 2- pyri di necarboxylic acid (1.00 g, 5.0 mmol)

using ag&iléﬂﬂ spsndsw chtoﬁBtlfeWﬁme(eactﬂ slveahe ccﬁﬁtﬁnmg)O Hro formpicacid as a
| chloride (754

buffer) s e S TP AP T BHnE SREAPR T SRBPE g T EHdue was

L 0 L0 Qithetdrofim t th
taken uﬁntlﬁ % ;{tﬁ&eﬁ agﬁ C og]lp B% t %ﬁ?aig&? tfﬁez%ndtzerxf&gtahyI allm ne (1. 210gg,1 vere

title coﬁp&uﬁﬁmla)palaflsaﬂildr(él h;g);anizrﬂéQ)(M}E)ne (121 g, 0.99 nmol)

Examle 153 {08 s o e <pfbontHpnfaid Rl obp MR 2 ASHRGI 1
azabicREI[#00dad-9,580kezolllig-T-0AEL | ON m xture was al loved to
warmto roomtenperature, and stirred for another 1 h.

(a) 2-Bidmeo-6epyirolidinerd searhoaylizpyridien dil uted with nmet hyl ene
chl oride, washed w th aqueoug) sodi um bi car bonat e,
dried over MgSH4, filtered, d evaporated. The
resi due was purifiB M4 t ography using a
gradi ent of ethyl acet te> iln hexane)to give the
sub-title conpound as 55, 257 (M) . (b)
2- ( Thi ophene-2-yl)-4-( yrrolldlne-

TriRanbané Bpypoatiche2s [Bepared By @ myethal dndlageus tocthptsdpsgribegyfor the
ridine (609 ng

synthegif, pf)%-ﬁgm}o ipmolgimq;lgzg%pgyrhdﬁ%e omyé ggo%l%%ldme 2-carboxylic

e‘;‘zﬁ% t 2o &l pak bsslism@ey).(277 ny,

amda49 Hﬁ% &§Q?§qﬁé§?§g under reflux ?E tol uene (6 ni)

(b) 2-(Dhrie G128 (@yeolid caronybpyiddisel to cool, and was
then filtered and orated 6he resi due was purified
by flash chronat

~gradi ent of ethyl
acetate in hexane compound as a
colorless solid (600 np)

(M3t). (c)
2- (5- Br onot hi ophene- 2-yl idi ne-| - car bonyl
) pgri di ne

2’1‘1669'_ bR uid )Jvaérpfdp}ifeﬂtﬂyi aihahedl aicdodyms yo Yhay désdribed for the
57

synthets ) hioniens-BbStu eV CHPOTHEY G g SR
(pyrroffified & q%ybggmﬁﬁé thd i ﬁ%qtﬁéiﬁufyﬁﬁﬁé iRAe, mn&twus%bmd asa

nperature ftor he reaction

gum; mkaQKEHM@s dlluted W th chloroforn] washed with
(c) 2- (% a]%rlé{n%ttlﬁgnhaegg 53 lf) 6S(Dvrro tine-1-carbonyl)pyridine

The sub-title compound was prepared by a method analog to that described for the
synthesis of 2-(5-bromothiophene-Z-yl)—4-(pyrrolidine-1-carbonyl)pyridine from 2-
(thiophene-2-yl)-6-(pyrrolidine-1-carbonyl)pyridine, and was obtained as a gum; m/z 337 339
(MH).

(d) (3R)-3'-{5-[6-(pyrrolidine-1 -carbonyl)pyridin-2-yl]thiophene-2-yl} spiro[1-

azabicyclo[2.2.21octan-3.5"-0xazolidin-2'-one]
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bi carbonate, then dried over MgSOH4, filtered, and

evaporated. The residue was purified by flash
wohowrasogr aphy using a gb%dlent of ethyl acet 2C®/SEZ05/001909

hexane to give the sub-title conmpound as a vi scous oi

(792mgy); mz 337, 339 (MH#) . (d) (3R)-3'-

{5-[4-("pyrrolidine-

1- car bonvDpyri gi n- 2- y|JQ hi ophene- 2- @I >

spi rofl azabi c 2loctan- 3,5 ol Ndm 2' - one)

(35)-Spiro(l- 'cyc o[ 2. 2. 2] oct an 3 - 0¥azol i din-2

-one) (100 S 2-

(5- bronDthlophene 2-yl) ne-1 - carbonyl) pyri

di ne (208 ngy, 0.61 mol dide (514 ng, 2.70

mol ), et hyl enedi am ne g162 %$

Aieditlei compoundwasprepqred 9y gynet ocbmaﬁt?ﬁw; tq atld%%heéiah@e

|

S e T A e I s e L
azabicy¥lé[2.220]ee@h S, ﬁmllummmepﬁoﬁqssﬁqammmm[z IR3octan-3,5'-

resi due_was purlfled b fIasBafhro raE % 7ﬁw§d d
oxazoligiza-ensl apd 2 bermethiogh - (RyRTOLgr PRy ne, an

chr omat ogr aphy was furt her

mmsoﬁﬁﬂéé%é%?ﬁ%&ﬁ@vggse éh@ﬁ? HPLC on a Polar RP C 8 i
Exam]ﬁellﬁmUR?BO{Se[ﬁB(M i gyridi ihigplgng -

arbohyl)f i aNg ; 1
of g 45% a}'cgt oni éal I (é/ vvai er (each soI vent cont ai ni ng
azabicygl r) as the eluant. The
(2) -6 AUt SBRGIRIED-BatbbR idfie were evaporated. The
resitdue was taken up Tn saturated aqueous potassium
carbonate, and extracted with chloroformto give the
title conpound as prpal ( ng); mz 439 (MH).
Exanpl e 15: (3R)-3'- SEAN pyrﬁ%l'd nne-
1- carbonyDpyri di n-2-y L pphenge- d/l > spirof 1-
azabi cycl o[ 2. 2.2 ]Joct 5' - oxa I'din-2'-onel (a)

22-%?&??391411@/ A58 cath 8%%0% gla(g(?g Q‘rv% Mdl -'ciﬂﬁ( benzotriazole

€ CO d analogous
hydraté QO 851 g; 5. 66 ﬁﬁ*ﬁ(bl}] @ibér&btridzel i;-)ym-ﬂ\hﬁ,i\i' Y ’-meftramethyluromum

tetraf Db GHBEY SL 8 AT BRSO e SR R AT G B2 Nand
dllsopg%?ﬁ%1ﬁqﬁ@ 3 g%ﬂé‘@ E ’2O%ﬁ10§5§11d R6phbME0.87 100)0.87 37

I"ophen (pyrrol’i di ne- 1-car onyppyn
mmol)'ﬁlnehmaﬂnytfotmamd@ fﬂpﬁaubdwmstnm@@tap@m terpperathEs PNSENIS b,

solutlo%nv?faso %Ililc“c)’ra%e% and te I%Sel & wgse garhaoned%etween chloroform and water. The

organic extract was dried over MgSOs, filtered, and evaporated. The residue was purified by
flash chromatography on silica using a gradient of 0-100% ethyl acetate and hexane to give
the sub-title compound as an oil; m/z 271, 273 (MHY.

(b) 2-(Thiophene-2-yl)-4-(4-morpholine-carbonyl)pyridine
0
/y S

/'\D

N -~ O

The sub-title compound was prepared by a method analogous to that described for the
preparation of 2-(thiophene-2-yl)-4-(pyrrolidine-1-carbonyl)pyridine from 2-bromo-4-
(morpholine-4-carbonyl)pyridine and 2-(tri-n-butylstannyl)thiophene, and was obtained as a
light-yellow solid; m/z 275 (MH").
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2- (t hi ophene-2-yl)-4-(pyrrolidine-I|-carbonyl)pyridine
WO no%085209 0ONo- 6- (pyrrolqug-l-carbonyi)pyridiBeTﬂEﬂmymnmw

2-(tri-n-butyl stannyl)thiophene, and was obtained as a

gum mz 259 (M#) . (c)

2- (5- Bronot hi ophene- 2- yIVB rpyrrolldlne I-carbonv
(c) 2-(5pBronth-thgo b ;: R P @it
met hod anal og thghat descrlbed for the syntheS|s of
2- (5- br onot hi ophege- 2-yl)-4-(pyrrolidine-I|-carbonyl)py
ridine from 2-
(t hi ophene-2-yl) (i ( -1 - car bonyl ) pyri di ne,
and was obt ai ned ﬁ 9 (MH) . (d)
("3i?V3" -{5-[6-(' pyrroljjdi ng-1-carbonyl)pyridin-2-yllt
hi ophene-2-yl | spiroria iLevcl o Et\\1/0
2.2.21octan-3,5' -oxazolidin-2'-one T- - The title
MQMeMppnmagﬂemeébymmﬂbbeQggww thet deperibed for the

prepardtign af 290-raT gAY O RO AP BRSSP
(thlophfﬁ@b‘é{lfll %4¥ﬁc}rﬁﬁ’dlﬁl%waﬁ%ﬁ91)ﬁ3¥iﬁilﬁé and was obtained as a gum; m/z 353

-oxazol i din-2' -one] from
355(Nﬂ%5) splro[l-azablcyclo[Z 2. 2]octan 3,5 -
| 1

yrrolidi

azabw‘&dlﬂ?@@]o&ﬁﬂ-%x@bﬂﬁimﬁ%na’& a pal e soI i d m z 439
(

MHt+) . Exanpl e 16:
?ine-4-carbo

zalji cyclor2.2.2

i diNn-2' -onel a

| octan-3, 5’
2- Br ono- 4-
2- Bronopyri di ne-4-carb y/|
1- hydr oxybenzotri azol e rate 59, 5.56 nnnl),
O benzotriazol -1-yl- , ,iV ,iV -tetramethyluron @
t Bher tithd commpsivod Atas p(epal&dbg a Ige‘r@ggd Apgpgous to hat descrlbe for the

preparﬁlcr{mdﬁ (ggﬁ) L@ {He Oﬁ?n gel”%ﬁé(é%ﬂ)@%gmé?gylé-thlgghene 2| 3/1} spiro(1-

azabic9Ele[ MDD R NI ) S- oe@zﬁmumz -or&) &ong(3S)-Bpinofidtayabicyclo[2.2.2]octan-3,5'-
di met hyl f or mam de (15 were stirre

oxazolidinpepatland %@ebrﬁmgtheoph%wa rligPPhRliaS 4 apoP DR idifg and
was ol;t]a'.]ifle(i Essérgéiﬁ)vs\/\@ﬁuf’%zuéﬁ' @pgd) bet ween chl orof orm and

e organic extract ‘was dried over NgSO4
Examplel 17er ER)- 3&@&-[ e Momhaline4-cawng n-2apldthie

azabicyclo[2.2.2]octan-3.5'-0xazolidin-2'-one]

.00 g, 4.96 mmol ),

(a) 2-Bromo-6-(morpholine-4-carbonylpyridine
O

Br lN\ @

~ O

The sub-title compound was prepared by a method analogous to that described for the
preparation of 2-bromo-4-(morpholine-4-carbonyl)pyridine from 6-bromopyridine-2-
carboxylic acid and obtained as an oil; m/z 271, 273 (MH").

(b) 2-(Thiophene-2-y1)-6-(morpholine-4-carbonyl)pyridine
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flash chromat ography on silica using a gradient of
0-100% et hyl acetate and hexane to give the sub-title
woanpmdmdas an oil; mz 1, 273 (MH). (b PCT/SE2005/001909
2- ( Thi ophene- 2-yl ) - 4- (4-f0r phol i ne- car bonyDpyri di ne
The sub-title conmpound was prepared by a nethod
anal ogous to that descrlbed for the preparation of
=8 (pyrroli®ne-I-carbonyl)pyridine
s phol inpe- 4 cafgggﬁl)pyrldlne and

yl [ eneNandywas obtai ned as a
li ght-yellow solid; m 275(%%@4 (c)
2- (" 5- Brono-t hi ophene- 4-r nor Q ne- 4- car bonvDpyr
i di ne The b-title co re
S TS e SOmBONRS 15 U S B IR
prepara%og %f&kﬁﬂ%éﬂ%h@@hﬁm {(ByrYdlidire- mmrbbﬁyll)lﬂyrmnd frea bRy Py

I ne

(morphptihé-diadneyDpyridine agd2-toirphetylstanny Bbenhgng, spd s qhtained as a
mz 353 355 (M) . (d
hQWW%gWB¥%§Jé%é7{@&ﬁ Srghgrrhe 4anrbonva§r|d?n 2(thh|o
(cZBJBi'BﬁgaO Doty alirphalineFRcitb
- 0Xaz 1 dl

prepared by a ne
t he preparation of
(3R)-3"-{5-[4-(py

0
/roFi di ne-1-cldrbonyl ) pyridin-2-yl]-th
i ophene-2-yl }spir
2.2.2]octan- 3,5 - oxazol

' mom( S)-spirofl
-azabi cycl o[ 2. 2. 2] oct an - ol L@ n-2' -one] and

2- (5- br onot hi ophene- 2- yl)14 (nnrpho i ne-4- carbonyl)p r
| Ten@b- tméctovmuﬁ@ e pregared by aynéthohambogous tonthat d’tse'lbed for the

prepara(ttmrr?c)fls(i W@H}O@llﬂphﬂﬁsﬁpﬂbﬁt(ﬂﬂ“@%’% buAhspyPPHidinefomer i

(thioplga%gﬁglf @Jrgﬁgoqfn% qg%%)?%lﬁ%ﬁé a1_1c(1) was olztamed as a gum; m/z 353 355

@¢H52 Br ono- 6- ( nor phol ne- 4- carbonyl)pyrldlne The sub-title
d d by a. L Qo hat

from 2-brono- 4-
2-(tri-n-butyl sta

'-onel The title conpound was
od anal ogous to that described for

a ‘ 5 D
azablcg_bfmTo%faﬁ@S %@Eﬁﬂlﬁ?‘c@ffﬁon)" )pyridine from

ronopyr 1 di ne-2- car oxyflc acid and obtai ned as an

oil; mz 271, 736 N/——\O
n_/

/ \ /

The title compound was prepared by a method analogous to that described for the
preparation of (3R)-3'- {5-[4—(pyrrolidine-1-carbonyl)pyridin—Z-yl]-thiophene-2—y1}spiro(l-
azabicyclo[2.2.2]octan-3,5'-oxazolidin-2'-one) from (3S)-spiro[ 1-azabicyclo[2.2.2]octan-3,5'-
oxazolidin-2'-one] and 2-(5-bromo-thiophene-2-yl1)-6-(4-morpholine-carbonyl)-pyridine, and
was obtained as a yellow solid; m/z 327 (1\/1H+).

Example 18: ( 3R)-3'-[5-(4-Pyridyl)oxazol-2-yl]spiro[ 1-azabicyclo[2.2.2]octan-3,5'-

oxazolidin-2'-onej
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(b)
2- (Thi ophene- 2-yl ) - 6- (nor phol i ne- 4- car bonyl ) pyri di ne-

wo 2dts@esaob-titl e conpound s prepared by a nmePOoM8E2005/001909
anal ogous to that descrlggg for the preparation of
2- (t hi ophene-2-yl)-4-(pyrrolidine-|-carbonyl)pyridine
from 2-brono-6- (norpholine-4-carbonyl)pyridi ne and

2-(tri-ra-butyl st nnyI) i@phene, and was obtai ned as
a light-yellow s 275 (M#) . (c)
2- (5-Bronmom oph |y -f4-no f

hol me- 4- car bonyL Npyfi sub- yithe conpound was
prepared by a nethod anal 0 pu \hat Nlescri bed for
t he preparation of

2- (5- br onot hi ophene-2-yl) - 4 (pyrrolidine-I|-carbonyl)py
(a) 5-(4{Poiidel)dxagote? -

(thi ophene-2-yl)-6-(ngQ ol i ne-4- carbonyl)pyrldlne and
was obtained as a guny rf\z 353 355 (M+) . ("d

(3. RV3' -{5-r6-(norph 5 g ngDpyridm 2-yl | t hi oph
ene- 2-yllspiro| I - asz cyal o[ Zn2. 21oct an- 3
5'-oxazolidin-2'-one | The e compound was

e‘ﬁ%‘ﬁi‘%ﬁ?ﬁ? é)f(?lggﬁ%cgo(q 1%%6”18 g%of) Otog}hﬁltet}g'?%SEﬁléﬁ% (ﬁQfS g, 10.5

mmol) (aBd Ebta@sluzl{l@afbﬁmﬁtﬁ)(% |l46 lgi lk:)ﬁb ﬁmrhem wgtﬁilaﬁteﬂpyldﬂldwﬂzxw fnethanol
ene- iro(laza |c

(30 mi)s T636 For 1 b Abeeclitie) ~p Gl Safh P Pt Biasragd The
re51due.[zvz?%d1§o%td% cﬁlor{]form 0%?&19&1 whthRarat@h&uediiipotassium carbonate

ond- t hi ophene-2-yl') - 6- (4- nmor phol i ne- car bonyl ) -
dried (WigSdl,)) diltere anvhsvapbtatédn %leersm ue/Ehy pilied| hyGﬂaShPErOB@‘Pography

using 4 gfadiend ot 1 By BSERS 8EyF FAS TP copngea  gisbt yellow
sohd(i‘?@%?'?n/z 141E)oxa9120| i din-2'-one I(a)

i dv zol e 4-Pyridi necar boxal dehyde (1.12 g,
GﬂZl@&LﬁiﬁﬁﬂhﬁllﬂﬁE&knethyI |socyan|de (2.05 g, 10.5 nmol)
and potassi um car bonat 10.5 nmol ) were

heated under reflux in/pme 30 nL) at 70 C for 3
h. The sol ution was /cogl, and then

evaporated. The resi'due Qas dlssoINed in chloroform
assi um car bonat e,

washed with saturated aqueous

SRR O ) BN casio
and cddledab hyB °ac efitaien biz(thiencarydsityb)agides(1tNién S 8i5tHnel, 8.54 mmol)
was ac%doeg.gﬁ)%vqg 1r?tg t& rle!sw\%tmg su?slp!er%mn and the reaction mixture was then stirred for
1 hat—78 °C. A solution of 1,2-diiodoethane (2.40 g, 8.54 mmol) in anhydrous ether (20
mL) was then added slowly into the reaction mixture at —78 °C. After the addition was
complete, the reaction mixture was allowed to warm to room temperature, and stirred for
another 1 h. The reaction mixture was quenched with wet ether followed by saturated
aqueous potassium carbonate aqueous solution and then extracted with ether. The combined
organic layer extracts were washed with aqueous sodium thiosulfate, dried (MgSOy), filtered,
and evaporated. The residue was purified by flash chromatography using a gradient of ethyl
acetate in hexane to give the sub-title compound as a solid m/z 273 (MH).

(c) (3R)-3'—[5-(4-Pvridv1)oxazol—2—vl]spiro[1-azabicvclo[2.2.2]octan—3.5'-oxazolidin-2'-one]
Sodium hydride (66 mg, 1.65 mmol) was added into a solution of (3S)-spiro[ 1-

azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one] (200 mg, 1.10 mmol) in dimethylformamide
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solid (1.10 g); mz 147 (M#) . (b)
2-10do-5-(4-pyridyDoxazol e 5-(4-Pyridyl)oxazole (960

wagpoeds®oomol ) was di ssol_égo_l i n anhydr ous et hepPC{882005/001909
m.), and cooled to -78 OC. Lithium

bis(trinmethylsilyl)amde ( 1IMin THF, 8.54 nL, 8.54
mol ) was added slowly into the resul ting susgen5| on,
(2 mL) andotntempennire, cnmdrthe(taacteon/mscmrh avas shanrheatedfte O fCHon30 min.

2-Todo Sy A I R T 16 70l PR oAt P g aded

into the 1@5(9105 I?ﬁr(ﬁﬁ@%ﬁﬁ&nwég thép! §tﬁre’ﬂtat 5@' 8CGveMigiRl Thbenigmel *tvlm n
was he reaction m xture was allowed({1 ;gﬁjjcnh

allowed doob mhdns:m@m}mdw@l saiwrated wivgosg amaroniyB chloride, qilutedith a
reacti.o ture

O I

(MgSO3R kitbie@Narfi W abbiafede Mheaedidt Wistgurigict &y flafh ehmoorabignapdhy using
organi c | ayer extracts were washed w h g’gueou&%oﬂg M4

a gradietiof eminfomated methagol(iyghlongform fq gixe a yellQWPravya 5yt € 5°

obtameélr}go agl en(#fﬁo*ﬁ%lgﬁa;bpﬁf\ﬁa%%nja%rﬁ)hﬁﬁéh Wf&%%%ﬂﬁ@@ﬂ@%h APolar

acetate in hexane to give the
RP C18 Ubhiinir (260 &(ﬁmﬁun duasic®) ssihg d gradien2 385 ¢ %&@ acetomgyile/water
(3i ?V3' -1 5- ri dvno azo ns
(each sglvgzl’roc@pgfmlgé Q;l"/& ¢ p%} as ﬁbu%?{i Bs %8 c?? ant. ﬁ’;@@#@ﬁﬁ% 8ﬁta1n1ng

ﬁactlofé@wg)l e@%’pdﬁ“ﬁ@h hndB B8@MwhdWashad S\@ﬁhlﬁatlﬂizﬁe@ﬁqueous potassium
I ro[ I azabi cycl of

carbon@te2th2i) extranted3y Bh chletoform,dirigd tMegRe), filtorsd, #ryl evapqrgted to give

ne N nm.) at room
the titlg %?Fﬁﬁquﬁpéytmg;ﬁgatsﬂegﬁ@gg? gn}ﬁnfxt ure was then heat ed
Examél@ 199 (@@ -8 0r5-@0Pyridyl)oRadoddoy Bpirdlpazmbity¢ iR 2toictan3459

5 mmol) in dinethylformamde (3 nL) was added
oxazoli reaction mxture whi ch was then stirred at 50

C overnight. The xture all onwed to cool, then
at @Laé;éous anmoni um chl ori de,
diluted with a la oI_uN of chloroform washed with

guenched with sat

saturated aqueo SNPO cahbona dried (MgSO),

filtered, and aporated. T i due s purified by

flash chromat ography using Nt df ammoni at ed

met hanol in chloroformto giveé a M- br own sol i d.
(2)2 E )zgl [ dﬁSt ai nled fromflash chromat ography was

y reverse phase HPLC on a Polar RP
Cc 8 Columm (250 x 30

of 5 - 45%aceton|tr|

The sub-title compound was prepared by a method analogous to that described for the
preparation of 2-iodo-5-(4-pyridyl)oxazole from 5-(3-pyridyl)oxazole and obtained as a
yellow solid; m/e 273 (MH").

(b) (3R)-3'-[5-(3-Pyridyl)oxazol-2-y1] spiro[ 1-azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one|

The title compound was prepared by a method analogous to that described for the
preparation of (3R)-3'-[5-(4-Pyridyl)oxazol-2-yl] spiro[ 1-azabicyclo[2.2.2]octan-3,5'-
oxazolidin-2'-one] from (3S)-spiro[ 1-azabicyclo[2.2.2] octan-3,5'-oxazolidin-2'-one] and 2-
iodo-5-(3-pyridyl)-oxazole, and was obtained as a light-yellow solid; m/z 327 (MH).
Example 20: (3R)-3'-(5-(2-Pyridyl)oxazol-2-yl )spiro[1-azabicyclo[2.2.2]octan-3.5'-

oxazolidin-2'-onel
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(each solvent containing 0.1%formc acid as a buffer)

as the eluant. The product-containing fractions were
wevepmcsted and the residug was washed with saPATEEBHS/001909

aqueous pot assi um carbonate, then extracted with

chloroform dried (MgSO4), filtered, and evaporated to

give the title conpound (71 ng) as a solid; mz 327

(M#+) . Exanple 1 O

(3i ?V3l -r5-(3-Pyr vn ‘%I -2-yl 1 spirori-azabicvcl or 2.

2.2loctan-3.5 I 2' -onel (a)

2-1 odo- 5- ( 3- pyr @sub- e conpound was
prepared by a nethod anal o at escri bed for
t he preparation of 2- |odo -pyr| oxazol e from

5- (3-pyridyl)oxazol e and obtai ned a a yel | ow soli d;
(@) 5-(WBridfBokddlg . (1 3U3i ?V3' -r5-(3-Pyridv
oxazol - 2-yl 1spirori - bi cvcl or2. 2. 21oct an- 3. 5' - oxazol
EZ

idin-2'-onel The title, conpound was prepared by a
met hod anal ogous to t . d for the preparation
of

(3i ?)-3" -[5-(4-Pyridyl)oxazoN | ]spiro[l-azabicycl o]
2.2.2]octan-3,5 ! - oxazolidin-2'-one] .from .
(B sugmt RoRaR ey Brppsd %Yf]rs%tbaﬂ Ehal6f 0 o gt fsgpribes for the
200 afboRARlcBydedhd obBined as a light
prepard ﬁgfnigﬁ%%glwgﬁﬁe ﬁﬂ%&@éﬁ% e 5
yello“Emhmﬁk &4 2 OVMHCB| gV3 (5-(
j?d ridvDaxazol - ? vnspi rori-azabicvclor2. 2. 21octan-3.5
(b) 2-lodo-gsf7 nel- - (a) 5-(2-PyridvDoxazol e The
sub-title corrpound was
to that described for t/he
5- (4-pyridyl)oxazol g
obtained as a |ight yellow oi ;.mz 147 (M+). (b)
2-10do-5-f2-pyridyr)oxazole T ubtitle compound was
PTELabEEe R¥mpodmd w@ﬁp@mb@ww sndtleod diﬁtogdﬁsmthhteiéscfrmed for the

t he preparation of odo- 5- (4- l)o f
Prepa@tlQIngp%r?Qdﬂ’yﬁ Iﬂ%kméﬂlbxlﬁfde &eméﬁ E?gawa&)@)x?éﬁzo %18{*1?1 as a
yellow%o%id;zizg’z éMﬁ\)IH‘L)

(©) (3R)-3'-[5-( 2-Pyridyl)oxazol-2-yl]spiro[ 1-azabicyclo[2.2.2]octan-3.5"-oxazolidin-2'-one]

ared by a nethod anal ogous
i on of
(/dw ecar boxal dehyde and

The title compound was prepared by a method analog to that described for the
preparation of (3R)-3'-[5-(4-Pyridyl)oxazol-2-yl]spiro[ 1-azabicyclo[2.2.2]octan-3,5'-
oxazolidin-2'-one] from (3.)-spiro[ 1-azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one] and 2-
iodo-5-(2-pyridyl)oxazole. The hydrochloride salt of the title compound was obtained as a
solid; m/z 327 (MH).

Example 21: (3R)-3'-(5-(2-Pyridyl)thiazol-2-yl)spiro[1-azabicyclof2.2.2]octan-3,5'-

oxazolidin-2'-one]

O

@
S —
D)

A mixture containing (3R)-3'-(5-bromothiazol-2-yl)spiro[1-azabicyclo[2.2.2 Joctan-

A

3,5'-oxazolidin-2"-one] (200 mg, 0.58 mmol), 3-tri-n-butylstannylpyridine (755 mg, 1.74
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(¢c)
r3RV3' -r5-("2-Pyri dvnoxazol 2-y| | spirori-azabicvcl or 2.
wa 2beetan- 3. 5' - oxazol i di -onel The title ceapsaz®s/001909
was prepared by a nethod analog to that described for
the preparation of
(3R)-3'-[5-(4-Pyridyl)oxazol -2-yl]spiro[l-azabicycl o[ 2
mmol), t&rak]sétrtpaanﬁpﬁcfsphmmuadjum@)267 orge P-06momp)), in toluene (5 mL), was

heated Sto]nlb] I r 9 l h a Xc 1Qn %ﬁﬂ%aey‘z%v%: f( ereg m_?d tlt%%é%%lﬁhéc%ycglumn

chroma%’g%;ﬂ@his (? @S‘%ﬁﬁiﬂnoﬁfateﬂ hgethidnbol (ﬂﬁtﬁf@ﬁirﬁﬁhstﬁs eloitafotieded by
as a solid;, mz 327 (MH). Example 21
HPLC ngﬂg?a/grad(ens of wapy andjg,qetomtnle containing 0.1% trifluoroacetic acid as the

eluant. ) C&CRntDﬁﬁn%BEét o%i%fe e%(f%#)@{aged%najc Xt r%?a'ilnﬁ)bréd between

e contai ni
aqueou@ §bt3§suﬁn'céﬂrobﬁt@ rphutioazod eldeifgrapi Tiof dbrgame llnycywlas)@e@a@t@
an-__3,5' -oxazol i di n- 2

dried (YEBPY filiersdrepd sy apasgied i 1 e(tlf%congm'ﬂﬁd b m%a)soild m/z 343
(MH*)t etraki s(tri phenyl phosphi ne) pal | adi un(0) (67 rrg 0. 06
nmmol ), in toluene (5 rrL) was heated at 110
Example 22 ni(8R}Y-3' [ ao e ablcwlﬁFQ&iZk)ﬁtgm?’hﬁan

Eur:fleg by colunnhchronatogfaphy usi ng 0-5%
oxazol ed nethanol in chloroformas the el uant,

foll owed by HPLC wusing a di ent of water and
acetonitrile contal ni 71% trifluoroacetic acid as

the eluant. The ct-c ntalnlng fractions were
evapor at ed and/t

pot assi um car onat €*sol ut |§ra
organi c | ayer was separateq% d
and evaporated to give the
solid; mz 343 (M 2: o g
rBietigle copmound wag ﬂ)rmlf?@rm@zlaﬂhgg %%1%% ¢ thay deseribed igExample
'e) t v
1 from' vSaRﬁ% @ i egwtlﬁazol Q@fsglrbﬁga‘n}g ?lt 2 IfRtahld 5 Poxﬁmﬂilﬂ Cone]

o that describ
and 3-trf1n-5u@rlmdtrmylpyfrrdﬂm (”Ehe’tbt}e&ompound (76 mg) was obtained as a sohd m/z

| - (5-bronot hi azol - 2-yl)spiro[l-azabicycl o] 2. 2. 2] oct an-
343 (MHD. | - oxazol i di n-2' -one] and

3-tri-n-butyl stannyl pyridine. The title conmpound (76

nyg) was obtained as a solid; mz 343 (M+).  CLAIMS

bet aqueous
chforofNorm The
MyS@4), filtered

d (76 ng) as a
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1. A conpound according to Formula |l : , Ar KA
wherein: Ais Arl and Ar2 are independently a 5- or
wo-20mres20ed ar omati c or h%t3e_r oaromati c noi ety RaVISEZP08/001909
1 or 2 nitrogen atons, 070r 1 oxygen atons, and O or 1
sul fur atons; wherein Ar 1 is unsubstituted or has 1,
2 or 3 substituents independently selected from-d-C
CLAIMSI! kyl , -C2-C6al kenyl, -C2-C6al kynyl, -CN, -N®2, -CF3,
-S(O nRlwhere nis 0, 1 or 2, -NRLR2, -CH2-NRL1R2,
-OR2, -CH20R2 or -CO2R2, where at each occurrence R1
cedrdpRepEsAinl 1sel ected from hydrogen or
L. %908%@9? orﬁ-%NRlRZ in conbination is -
(CH2) j G(CH2) k- wherein GAF's ﬁ bond, oxygen, sul fur or
NR where R is sel ect edAfrolrhydrjogen, Cl-6al kyl, aryl
or heteroaryl; j is 2, 3 or 4, and kis 0, 1 or 2, and
whereif 2 IS unsubstituted or has 1, 2 or 3 substituents
selected from-C( "O-NRIR2 or -NRL-C(=0)-R2; or a
S Br eoi soner, enantioner, in vzvo- hydr ol ysabl e
precursor and pharmaceutical |l yggceptabl e salt thereof.
2. A conpound accordi ngato Claym 1, wherein: Arl is a
5- menber ed heteroaroma ng\ having 1 oxygen atom or
1 sulfur atom and Ar 2/ Nver ed aromatic ring or
a heteroaromatic ring wi/g™>0, 1 or 2 nitrogen atons,
0 or 1 oxygen atonms, and O or 1 sulfur atons. or a )
SAR RO AFOITe indepBadintlg iEs- or bimarzbaredydnakiy sabéteroaromatic moiety

_ precursor and pharmaceutical | yacceptabl e .salt thereof.
havingd), 14 2ghisegradtems i hgrvesn QﬁOésrﬁH{lo b WhL F‘élf'ﬁ:a Yis an

td nf&e? het®BaapaRditE indepadbani tected from.
g‘&@%@%%?ﬁ%ﬁ%}l@f su ?E?Qalt’om A2is a 6 n%hﬁberlgld °

-C;-Calkylya€i-Csalkenyl o €24 calkyryl oo ndiQc-GHan S (R grege nis Gl or 2,
-NRIR%, -@ﬁ [181%%{&, -OR?, -CH,OR? or -CO,R?, where at each occurrence R! and R? are
independently selected from hydrogen or -C;-Cealkyl, or -NR'R? in combination is -
(CH,);G(CHy)- wherein G is a bond, oxygen, sulfur or NR® where R? is selected from

hydrogen, Ci.alkyl, aryl or heteroaryl; j is 2, 3 or 4,and kis 0, 1 or 2, and

Ar? is unsubstituted or has 1, 2 or 3 substituents selected from -C(=O)-NR1R2 or
“NR!-C(=0)-R%

or a stereoisomer, enantiomer, in vivo-hydrolysable precursor and pharmaceutically-

acceptable salt thereof.

2. A compound according to Claim 1, wherein:
Ar! is a 5-membered heteroaromatic ring having 1 oxygen atom or 1 sulfur atom and
Ar? is a 6-membered aromatic ring or a heteroaromatic ring having 0, 1 or 2 nitrogen
atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms.
or a stereoisomer, enantiomer, in vivo-hydrolysable precursor and pharmaceutically-

acceptable salt thereof.

3. A compound according to Claim 1, wherein:
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atons, 0 or 1 oxygen atons, and O or 1 sulfur atons
substituted with 1 or 2 substituents selected from
WOCHs@EsMRIR2 or - NRMCC=0j3R2 where at each ocedT/SEN®E001909

Rl and R2 are independently selected from hydrogen or
-G -Calkyl, or -NRLR2 in conbination is

-(CH2) j G(CH2)k wherein Gis a bond, oxygen, sulfur or
NR3iswhemeutiREtited Sehembered h¢tguwmwr@gm hagmg korygenatpm or 1

ago heteroaryl; j is 2, 3 or 4, and k is O, 1 or 2, or
sulfur 20184 o1 e0i somer, enantiomer, in vzvo- hydr ol ysabl e

RAreR %r@ﬁfen%féd%@ha@&ﬁﬁg beahdisresnanptiabing Imsing 0, her @aitrogen

storss, s ﬁ%?gq&ggsmﬁ Sufonaonp sabiEd B iy Dabsigent
selectetgﬁéﬁa (—qb? Iﬁ]}gkz t@% @} R h&e%t Eéch%c@uﬁ@rméqleﬁd R2 are

g or a aromatic ring, havi ng O,
1ndeper?deﬁt1§' k€leced ﬂ‘bﬁmﬁydr@genror 1Cp@ycgb§r1 at DRI R? ancbmbmathp 1s
| fur atons subs% cijted Wi t K&ﬁ,tltue‘g seL {:d%dom
(CHz)ﬁ(GHrz)kC@he)em\ﬁﬂm B ]
dg%{a [ emdanisloy1 sebected from
hydrogg ? Eﬁcﬁngﬁ?o&%_@t@r j1§2 i'S]GMF)&F%Z in %JIOITbI nat| on is
-o(r@lsl‘&)@c@(cﬁ‘mﬁ) é:nanbkacle IlmVl@HhSerl}@@lﬂd presyysgeand gharmageugipally-
a&‘Il??. \(\ln is selected from hydrogen, G . 6al kyl,
acceptablg galtd, e’fl‘?g'eroaryl; j is2 3or 4, and k is 0, 1 or
2, or a stereoisonmer, enantioner, in v/vo-hydrol ysable
precursor and pharnmaceuti cal | yacceptabl e ‘'salt thereof.
5 A conpound according to Caim1l, selected from

2] oct 3-yl - 2- oxo- oxazol i
4. o%ﬁéﬁd%ﬁbrﬁ@ Qg&)ﬁﬂ O\I]%rigu\l/dl met hyl - benzam de ;
3AI[1 Bs 4 substitutdd a5-piembeted[lRteRoRpmeatic Gng having % oxpgaaAipm or 1

di n-3-yl)-thi ophen-2-yl]-iV 3 - dinethyl -benzam de;
SU1f'1fN9{ﬂ3 [5-((R)-5-1-Aza-bicycl o[ 2. 2. 2] oct - 3-yl - 2- 0X0- 0Xxaz

l{s}lz?é 8 ehlé/[%\% rbd) hﬂﬁﬁ@i@ THAROE Lhefe?(fb%’rhﬂmc ﬂﬁghmge 1 or 2 nitrogen
F -1 -Aza-bicycl o[ 2. 2 oct - ){I X0- 0xa

atoms,Z0dri 1doxg8R yato)na, hndp e h s@lﬁm a}orpsq@.}byh ed with
from -C(=O)-NR1R2 or -NR'-C(=0)-R* where at each occurrence R! and R* are
independently selected from hydrogen or -C;-Cgalkyl, or -NR'R? in combination is
-(CH,);G(CHy)- wherein G is a bond, oxygen, sulfur or NR® where R is selected from

subst1tuent selected

hydrogen, C.¢alkyl, aryl or heteroaryl; j is 2, 3 or 4,andkis0,10r2,
or a stereoisomer, enantiomer, in vivo-hydrolysable precursor and pharmaceutically-

acceptable salt thereof.

5. A compound according to Claim 1, selected from:
4-[5-((R)-5-1-Aza—bicyclo[2.2.2]oct—3-y1-2-oxo-oxazolidin—3-yl)-thiophen—Z-yl]—N,N-
dimethyl-benzamide;

3-[5-((R)-5-1-Aza-bicyclo[2.2.2]oct-3 -yl-2-oxo0-oxazolidin-3-yl)-thiophen-2-yl]-N,N-
dimethyl-benzamide;

N-{3-[5-((R)-5-1-Aza-bicyclo[2.2.2] oct-3-yl-2-oxo0-oxazolidin-3-yl)-thiophen-2-yl]-phenyl}-

acetamide;
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acet am de;
5-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-3-{5-[3-(

woypntsmicsh ne- | - car bonyl ) - phenyl ] - t hi ophen- 2- yl PET/SE2005/001909
oxazol i di n- 2- one;

i V-{3-[5-((R)-5-1-Aza- bicyclo[222]oct 3-yl - 20xo oxa
zolidm 3-yl)-thi ophen- 2y|£|o phenyl } - yE)leonam
N-{4-[5" «R)amz(a@my@o[rz Mactkﬁ- L -HoBp 2>X22021jd§t§ Wap@%%ddbszlaenyl}'

i dm 3-yl)-thiophen-2-yl]-phenyl}-
acetamlqoﬁet hyl - acet am de;

5-(R)- r-{a%alb%&(o?l 22bctAzdl- 30I{S}I&(@ﬁﬁlﬂuﬁ}bcﬁrbanyl)—pﬁerxyi{lethmphWZ yl}-
lidin-3-yl)-t |ophen -yl ]- rhenyl}-
oxazohdamﬂm}!e pr opi onami de;

N—{3-[§1|'({ffél).- P}}lc{?ﬂbﬁgo@ % ?-%%ﬁeo%ﬂlgﬂs3y-1yth-io’ph@ﬁ9-ﬁ]c§ﬁeny1}-
proploﬁérrffﬁéhyl A;lcetam dle - . y
a- bi o . ct 0l4i N

W (34U b PEpBA FoERT Shnaro sy it R B
N—met]i&l?c%é%ﬁél g f5u|r ;ﬁzg b: fyglth32/I }2 2] oct - gnglm 2- 0X0- 0Xazo
N-(3-[5(B -1 Aemblob Syl 1o 5] obsroisin Sy bLeshendyphenyl-

1I - car bon%/El ) - phenyl ] -furan-2-yl}- oxazolidin-2-one;
N'me“%l(]%’mfm ®bi cycl o[ 2. 2. 2] oct - 3-yI - 3-{5-[ 3- (nor phol i ne
N-{4- [5‘{([@?5110)312’21 -bicpbiemy2. 2 joph®n¥2ioxbroxanelidin-3-yl)-thiophen-2-yl]-phenyl} -

oxazol i di n- 2- one;

N-metby@rarz}atagu §5-[4- (pyrrolidine-I-carbonyl)pyridin-2-yl]-t

5-(R)- -'1%35:] %%?%[2 Z%i]éétpf’-&gﬁz g?ﬁ%?ﬁ%ﬁﬂ{oﬂhe -4-carbonyl)-phenyl]-thiophen-2-yl} -

one)
oxazo]ﬁana)eﬁ}: {5-[6-(pyrrolidme-I-car bonyl Ypyridin-2-yl]thi

o AU BN B8P S5 gt 0 21 -

propm(lgﬁ?ae 3' {5 [4 (I\/brphol i ne-4- car bonyl ) pyri di n-2-yl]thi
ene- 2-y i ro[l azabi cycl o

5-(R)- I-Maquomla[ﬁn JJoct- la%dﬁr[aT(nmohCB%]l -carbonyl)-phenyl]-furan-2-y1}-
oxazolidin-2-one;
5-(R)-1-Aza—bicyclo[2.2.2]oct—3-y1—3-{5—[3—(morpholine-4—carbonyl)—phenyl)—phenyl]-furan—
2-yl}-oxazolidin-2-one;

(3R)-3'-{5-[4-(pyrrolidine-1-carbonyl)pyridin-2-yl] -thiophene-2-yl} spiro(1-
azabicyclo[2.2.2]octan-3,5'-oxazolidin-2'-one);
(3R)-3'-{5-[6-(pyrrolidine-1-carbonyl)pyridin-2-yl]thiophene-2-yl} spiro[ 1-
azabicyclo[2.2.2]octan-3,5"-oxazolidin-2'-one];
(3R)-3'-{5-[4-(Morpholine-4-carbonyl)pyridin-2-yl]thiophene-2-yl} spiro[ 1-
azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one];
(3R)-3'-{5-[6-(Morpholine-4-carbonyl)pyridin-2-yl]thiophene-2-yl} spiro[ 1-
azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one];
(3R)-3'—[5-(4-Pyridy1)oxazol—2-yl]spiro[1-azabicyclo[2.2.2]octan-3,5‘-oxazolidin-2'-one];
(3R)-3'-[5-(3 -Pyridyl)oxazol-Z-yl]spiro[1-azabicyclo[2.2.2]octan—3,5‘-oxazolidin-2'-one];
(3R)-3'-(5-(2-Pyridyl)oxazol-2-yl )spiro[ 1-azabicyclo[2.2.2]octan-3,5'-0xazolidin-2'-one];
(3R)-3‘-(5-(2-Pyridyl)thiazol—2-yl)spiro[1-azabicyclo[2.2.2]octan-3,5'—oxazolidin-2'-one], and
(3R)-3'-(5-(3 -Pyridyl)thiazol—Z-yl)spiro[1—azabicyclo[2.2.2]octan—3,5'-0xazolidin—2’-one],



(3i?)-3"-{5-[6-(Mrpholine-4-carbonyl)pyridin-2-yl]thi
ophene- 2-yl }spiro[ |l azabi cycl of

wa.2leaksmop an- 3, 5' - oxazol i_dgn- 2' - one] ; PCT/SE2005/001909
(3i?)-3"-[5-(4-Pyridyl)oxazol -2-yl]spiro[l-azabicycl o]
2.2.2]octan-3,5 1-oxazolidin-2'-one];
(3i?)-3 -[5-(3-Pyridyl)oxazol -2-yl]spiro[l-azabi cycl qQ
pra s@}@aogmr;(ae,r@?i/@nq)z/wl)wim-hyclzol%%/ké]f ppecursgr and pharmgceutlc[:ally-

i 2)-3" - (5-(2- ' -2
accepta}yié' 'ait&%r_e (2-Pyridyl)oxazol - 2-yl

] .

abi cycl o[ 2. 2. 2] octan-3,5' -oxazolidi n-2'-one

(3i?)-3"-(5-(2-Pyridyl)thiazol -2-yl)spiro[l-azabicyclo
5 [2.2.2] octan-3,5" -oxazolidin-2 t-one], and

(3i?)-3"-(5-(3-Pyridyl)thiazol -2-yl)spiro[l-azabicyclo

6.  [Pecanpuadiagparding to FREBYHR 1Y n-2' - one], or a d

stereoi soner, enantioner, phn vzvo-hydrol ysabl e
precursor and phar maceutATallAraccept abl e salt thereof.
6. A conpound according to Fornmula la: la wherein: A
is D a 5-rnenbered heteroaldnmatic noi ety having one
.nitrogen atom and one oxygen atom or a heteroaromatic
"Hoi ety having one nitrogen atom and one sul fur atom
10 anek wherein Ar is unsubstituted or has 1, 2 or 3

substituents i ndependently selected from-G -Qal kyl .

- C2- Coal kenyl, -C2-Csal kynyl, &N, -NO2, -CF3,

-S(O nNRL where n is O, 0p-2X -NR1IR2, -CH2-NR 1RZ,

-OR2, -CH20R2 or -CO2 t, each occurrence Rl

and R2 are independe edfrom hydrogen or

-G -C alkyl, or -NRLR2 i n“conbi nati;on is

-(CH2)j ( CH2) k- wherein Gis a_bond, oxygen, sulfur or

NIR3 SwinembeiRd hietereastiaeticat o BOMVIRERISGEROSRAI@A BRY pue OXygen

aryl. or heteroarvlq . j . r K lifirQtond 220

atom 05 ?%Spr%arg?l%?%%@lseéh%ar‘{m% AA ﬁ‘ﬂro eqlr a}télllnna&)l\@ ?\L} 0 ﬂ@ér ol ysabl e
PR B& B SO is ansubshimddng dus 1 (hdd 3 aubstiealsisdepatdentihesledéd from
7. A conpound _according to i m 6 LR wherein:

15 -Cr-Caplioh -Gl stlkenyls-CorhAbyatl -@%ﬁé@p zﬁ%ﬁﬁ% SRS 1 or2,
-NRIRIZ,I -|CH2|-IVRef(u,j -HR2, -CH,OR? or -CO,R?, where at each occurrence R and R? are
independently selected from hydrogen or -C;-Cealkyl, or -NR!R? in combination is
-(CH,);G(CHy)- wherein G is a bond, oxygen, sulfur or NR? where R® is selected from

where

hydrogen, C;.¢alkyl, aryl or heteroaryl; j is 2, 3 or 4, and k is 0, 1 or 2;
20 or a stereoisomer, enantiomer, in vivo-hydrolysable precursor and pharmaceutically-

acceptable salt thereof.

7. A compound according to Claim 6, wherein:

25  wherein:

D is selected from moieties according to formulae II, IT, IV and V

IT I v v,
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li Tnrv V,or a stereoisoner, enantioner, in
vzv- hydrol ysabl e precursor and
wohensroaswat i cal | yaccept abje salt thereof. 8. ArCoSP20sd01909
according to Claim6, wherein: Ar is a 6-nmenbered
aromatic ring or a heteroaromatic ring having 0, 1 or
2 nitrogen atons, substituted with 1 or 2 substituents
el seabesbrhen enan6ane), iNRYRRyaiol ysaile pryagysorand pipgmacgttically-
?ach ccurrence RL and R2 are independently sel ected
acceptah?%\%ﬁmoggen or -G-Calkyl, or -NRLR2 in conbination
is -(CH2)j (CH2) k- wherein Gis a bond, oxygen, sulfur
or NR3 where R3 is selected from hydrogen, Cl1-6alkyl,
aryl or heteroaryl; j is 2, 3 or 4, and kis 0, 1 or
, Or a steregis r, LQoer, in vzvo-hydrorysable
8. aEWPLY a%waﬁﬁ%gﬁﬁﬁ%%ﬁgggg yaccept abl e salt thereof.
Rr isA eeidasbraf arbmetd nEnor Ohetproepmydtizxing having Odil 9 dgdtrogen

s o T i S 8 S-SR B
where of GERUEAFEIIR Bl I RARGUIBALI FlcoRRIIATpTOBI 0! 2

-C;-Cea8itifl f r-NRIRF iroconstsnatiodiis 6%5k)/6(CEDraviaren G 183 bopdeoxygen,
met hod of

¢laim9, wherein sai LS it
st of SHESeR 5 S B SRR e lf gty 0m o ot
andkis](il-ld?‘ﬂt hod of treatnment or prophyl axis of
néur ol gi cal disorders, psychotic disorders o call
b4 eflerevestomer, anamidmereiivivg-Bysiralysable PIPEROT paceutically-

m nistering a therapeutically effective anount of a
acceptagfﬁfﬁgﬁﬁ e%\tlccordi ng to daim1 or 6. 12. The method of
d

aim1l, wherein said disorder is Al zheinmer's
di sease, learning deficit, cognition deficit,
attention deficit, nenory |loss, Attention Deficit

tdeY ' laiabKi B4 Br doriitasein which activation of
. %ﬁﬁ%ﬂﬁ’gtdg\#eg%ﬁg‘%e, yT%dr ette's syndrone, .
the o7 ARGfiRdageperads bareficidl which enathodcomprishs adpinstarngdoss of

chol i nergi c synapses, jetlag, nicoting addi ction, ..
therapeyfigglyreffeqiere gmoynt ERE }1@% ac&c&r(ﬁ{lg to. 6laum‘iI £6'189 subject

suffering from said disease or condition.

10. The method of Claim 9, wherein said disease or condition is anxiety, schizophrenia,

mania or manic depression.

11. 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 or 6.

12.  The method of Claim 11, wherein said disorder is Alzheimer’s disease, learning
deficit, cognition deficit, attention deficit, memory loss, Attention Deficit Hyperactivity

. . . . ] 1
Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, neurodegenerative
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13. A nmethod for inducing the cessation of snoking
conprising admnistering an effective anount of a
woanpmdsm according to Adgim1l or 6. 14. A PCT/SE2005/001909
phar maceuti cal conposition conprising a conpound
according to Claim1l or 6 and a
pharmaceutical | y-acceptabl e diluent, |ubricant or
disorder€ @ whivh.thék is lssefichakinesgic syransess ftlasy nipetiisragiietips, GviRs,
di sease 0{ condition in which activation of the a7
pain, or legBVAICE%cept or i s beneficial which method
conprises adm nistering a therapeutically-effective
anmount of a pharnaceutical conposition according to
Gaiml or 6 to a subject suffering fromsaid disease

13. Irgeéﬁg t I o W@%? %eﬁgatﬁtoqggl ?ﬁlggoﬂ'r??i‘gﬂa 2dWRRGRHAg 8@l d

I'S anxi e hrenia, mani a

effectiv® hmGBR ¢F a%ﬁfp@ﬁﬁd &itording tofClaith ﬂ(mi 6of treatnment or
prophyl axi s of neurol ogi cal disorders, psychotic
di sorders or intellectual inpairnment disorders, which
conprises adm nistering a therapeutically effective
anmount of a pharnaceuti cal conp05|t|on accordlggﬁ

14, @ farmddeutid s coﬂibesmtm brouiprisingCh aompaund agpasdeizio §daig 1 or 6 and
di sorder is A%@Vf S. di sease Iearnlng deficit,

a pharmaggicaflyre [wﬁ%PgﬁFﬁgﬁn&% iCit, menory | oss,
Attention Deficit Hyperactivity Exsorder, Par ki nson’ s
di sease, Huntington's di sease, Tourette's syndrone,
neur odegener ative disorders in which there is |oss of

15. g.] Ok hﬁgr o3 C:ittﬁl%ntg (ﬁr%??pchéﬁlag{lé Gt d1§+a‘§9 bt &%dﬂﬂﬁiﬂ i65#18¢h activation of

Ive colitis. . A net hod
the o7 fli‘%[)tlin@ Qé&bﬂﬁ id haef@siswliich meﬁifodscrmipmgs f{dlmplst%mg@
adm nistering an effective anpount of phar eutlcal1 6
therapentiogllyséfiféctivie amewr@f AF W@e‘aﬁl gqnp%@tlon-mgo fgf-1gm 1 or

d agcor nOr 6, an enantiomer °

toa Su}ﬂﬁ%%l%tt?n%g gmﬁglg?ﬁn%e%% ‘g ca y Pacceptabl e salt thereof,

in the manufacture of a medi canent for the treatnent

or prophylaxis of human di seases or conditions in

whi ch activation of the a7 nicotinic receptor is
16. qﬁétﬁb(ﬂ)f &l rﬁ 5 e\ghécrélﬁ%ﬂledﬁé%@&' SoRbitidh 3940@¢tS, schizophrenia,

c I'C dlsor ers, intellectual inpairnent

Inmnadrﬁ@nﬂek@nmﬁwmhelner s disease, learning deficit,

coghition deficit,

17. 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 14.

18.  The method of Claim 17, 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.
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attention deficit, nenory |oss, Attention Deficit

Hyperactivity Disorder, anxiety, schizophrenia, mania
\Nopmmamﬂm9depression, Par kpnson' s di sease, HUNPCMGEZNV5/801909

di sease, Tourette's syndrome, or neurodegenerative

di sorders in which there is |l oss of cholinergic

synapses. 2 1. The use of a conpound according to

Caim1l or 6, in the manufacture of a nmedi canent for

the treatnment.or.proph i ] . . QL
19. i gefaf Roatisinh € Ryl dnind R tRind Hnflicfbing o
effectiv@RduRfof plaf@addudadlweniposition acotrding teGhimtldon or

craving including that resulting from exposure to
products containing nicotine.

20.  The use of a compound according to Claim 1 or 6, 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, co gnition 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.

21. The use of a compound according to Claim 1 or 6, in the manufacture of a
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.



