-1- 5- SUBSTI TUTED | M DAZOLES TECHNI CAL FI ELD Thi s

invention relates to novel 5-substituted im dazoles or
w@baseseut i cal | yaccept abl e salts thereof, proPEFSEX04/001659

for preparing them pharnaceuiical conpositions

contai ning themand their use in therapy. This

i nvention particul \ . > , pupds that are

| i gands for al pha j HRfC e ma ne receptors
TECENIOACHRs)L,D BACKGROUND OF THE INVENTION The use of

conpounds whi ch bind nicotinic acetylcholine receptors

in Thi@ilrvp@tmrrmiﬂtesdﬁ navelaiﬁgéostiﬁltaﬂhl ageles or phmmalcmglcally-

| C f nction, suc zhei
sool e SHs 85 P st MARruREpe NG SBrt e hi rpapysition
5  conf@Bhe ﬁq%h%hd tﬁ@i@ lﬁb@ﬂl HESPAITIinvBRnGRE@hS4YY} Rlhtes to compounds
schi zophreni a, anal gesia, Tourette's syndrone, and

thatpae kigandle forsilphasbaisetihia sctglsholitiesecspted (K hnAMEBBRRI d et
i, ) yl chol i ne Receptors:
BA%GW%F?P%W&%& ry and Phar macol ogy",
ChaHeQise of bompiiide wHRSPBIh §1doﬂn1|}!%@ét?lc'ﬂ§hngé@5ﬂt§1tsrn\{ the treatment of
vol . 30, pp. 41-50, Acadenic Press Di ego,

a raqgg ofdisprlers wmﬂ‘rlamecbmechtholmmmﬁuncm sodinds Alzbairiens disease,

10 conFL ¥, OGRS BRSSP R PR N BB BB i

schizOpEBiik OhaRREATPARSRS s §ﬁf£ﬁ>@rﬁ8 Od Pharlfifdomty disdase hi% been discussed in
wherein: A represents: IT 1V V where R represents

McRoepld gedd- 699ﬁ)eﬂ1¥iybtlnla meRiChOém Bsesptags eMni@pe]tawalogy, Chemistry
andg’(rﬁg rr:uaaltc%ko\ég Yhh&pgrr§ éps sel %R%gtaq$§/@d a(_l) C%em1stry, (/Tbl 58, pp. 41-50,

Academic Press Inc., San Diego, CA; and i Williams et al. (1994) "Neuronal Nicotinic

15  Acetylcholine Receptors," Drug News & Perspectives, vol. 7, pp. 205-223.
DESCRIPTION OF THE INVENTION

This invention encompasses compounds of formula I:

wherein;

20 A représents:
Q-
! i v \Y}

where R represents hydrogen or methyl, and

R! represents a moiety of Formula VI

1
Ar
/ ~
D VI,
25 Ar' is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1

or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, or selected from an 8-, 9-
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or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1

sul fur atons, or selected froman 8-, 9--2- or
waeosesser ed fused aromatic or heteroaronati c PCTIEE2004/001659

systemhaving 0, 1, 2 or 3 nirogen atons, 0 or 1

oxygen atorrs and O or 1 sulfur atonms; Dis selected

o B RA TS Sl i Ao Mg i o, 49 o
ato{ﬁs me&ble&@%eﬁamt hitd @ br ﬁ‘%ﬁl@ﬁ%rﬁﬁat' c ring having 0, 1
ni trogen atoms, 0 or oxygen atons, and 0 or 1

sullﬂmseértcmthﬁromhydmg@adﬁRﬁﬁomE AMF2 noi ety may be
hunsubstltut ed or bear 1, 2 or 3 substituents sel ected
WhEPYm -R3, -C -C alkyl, -C -C alkenyl, -C -C al kynyl,

hall@ﬁ,ei‘%riglgyond NO-, -S- q:-NRS-S(O) R3, -NR R3, -CH NR R3,
CO’R4; R2’and R3 are i ndependent | y

s el Altigstleatedfioh adt oubreankerkd arnimfictron deteroaaombtic ring having 0, 1

R4 4 SO R4,
or 2B H ) ChBIER AG G0 b SRS wher ei n i s
gxyxgﬁé}e el A lor A'iﬂﬂlm&ﬁ? nﬁy@)@rﬂﬂsuﬂstlhﬁedzer t?eaP[ 24®r Ksltitituents

, 2; N is or 2, and i's i ndependent |y
SeleswldémdeatCeﬁcaiksdc@lr@eﬂmyf r@ﬁCkglldﬁUgdnlogeMNkyNO% -CFs,

S DB e R R PBne ERURT o 00T e of yomp &
pr R RIO Sard ﬁﬂieﬁéﬂe@ §16di6@ht! e\écﬁlé&%@lteﬁ@é foddyldfodeh, -C.Cualkyl,

onpounds of f4or nmul a phar maceuti c conposi'tions

ary]ah@temr}ﬂlﬁcéﬁblﬁnsc&m% HAg2R On& I@Dds of using
| R A BRCRERE G A CPoNE ey aTeCei ()2 P Bop ST NR', or a

bongonpounds or substances, processes.and internedi ates
used to prepare them uses of them as nedi caments,
usesséf?’ ohEm i n the manufacture of medicaments and
S)f t?g,mfor di agnostic and anal yti c purposes.
ﬁi‘; n&i f the invention are those according to

f orgmgloalor 2, and

R*is independently selected at each occurrence from hydrogen, -C;.4alkyl, aryl, or
heteroaryl.

The invention also encompasses stereoisomers, enantiomers, in vivo-hydrolysable
precursors and pharmaceutically-acceptable salts of compounds of formula I, pharmaceutical
compositions and formulations containing them, methods of using them to treat diseases and
conditions either alone or in combination with other therapeutically-active compounds or
substances, processes and intermediates used to prepare them, uses of them as medicaments,

uses of them in the manufacture of medicaments and uses of them for diagnostic and analytic

purposes.

Compounds of the invention are those according to formula I:

wherein:
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wherein:-3- Arepresents: Il IIl IV V where R
represents hydrogen or nethyl, and Rl represents a
woreiosoyeof Fornmula VI VI, Arl is sel ected fronPEI/SE2004/001659
6- menbered aromatic or heterqgromatic ring having 0, 1
or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1
sull&Er atons, or selected froman 8-, 9- or
10-1VeTHiEI8E: f used aromatic or heteroaromatic ring
syst em hayi o, ,

ni trogen ons, 0 or 1
oxygen rat Z and
from hydfogen, NR

B f5; D is sefe
2 YNerein & i s gle
bond, - -S-, or Ar2 is”sel ected fo - or

6- menbered aromatic Qr heteroarqmatic ring having 0, 1
or 2 nitr'bgen atoms, Iy or 1 oxyégn atons, and 0\or 1
sul fur atons; where each Arl or 2 noiety may be
uns‘ﬁﬁ??%(’i??@ﬁerﬁ?‘ﬁ%(gﬁgenl?rrﬁe%}’l’%n ubstituents sel ected
1 o@ refsentéa noidly o¥ Formta V& @l kenyl, -C - C al kynyl,
hal ogen, -CN, - , -CF, -S(O R3, -NR R3, -CH NR R3,
-OR3, -CH OR3 or -CO R4; F;A\lalnd R are i ndependently
sel ected at each occurrefice Prom drogen, aryl,
heteroaryl, -C(O R4, -C(O NHR4, - R4 or -SO R4, or
R2 Ards R3edted frombai HratriGemembered Gd)4tiG(oEHeleroarovhaticering having 0, 1
oxygen, sulfur, NR4, or a bond; j is 2, 3 or 4, k. is
or QG}léggenza}tows,i (%orol, OXyg5h a@,msa ﬁ’&‘[] &Qr Jrl §u]i%ﬁoeé‘ﬁf€ﬁd)é ﬁ@lp@ted from an 8-, 9-
196henb&dd Risel AR e RRGRorh AR Ravingo; 13! % ni
or 1% y?[?l Gt ﬁésteer foln yfc; i 0 ihy YsB@ERavind0; £ ¥ nitrogen
atoms, 0.or 1 oxygen atoms, and 0 or 1 sulfur atoms;

D is selected from hydrogen, NR’R?, or E-Ar%;

wherein

E is a single bond, -O-, -S-, or -NR®-;

Ar? is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

where each Ar' or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from -R>, -C1-Cealkyl, -Cy-Cgalkenyl, -C,-Cgalkynyl, halogen, -CN, -NO,, -CF3,
-S(0).R?, -NR’R?, -CH,NR’R?, -OR?, -CH,OR? or -CO,R*;

R? and R? are independently selected at each occurrence from hydrogen, -C1.Caalkyl,
aryl, heteroaryl, -C(O)R*, -C(O)NHR?, -CO,R* or -SO,R*, or

R? and R? in combination is -(CHy);G(CHy)i- wherein G is oxygen, sulfur, NR*, or a
bond;

jis 2,3 or4;

kis0,1or2;

nis0,1or2,and

R* is independently selected at each occurrence from hydrogen, -Ci.4alkyl, aryl, or
heteroaryl;

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

More particular compounds are those of formula I wherein:
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and stereoi soners, enantionmers, in vzvo-hydrol ysable
precursors and pharnmaceutical ly-acceptable salts

wo b@seefe1l More particul ar conmpounds are t hose PET/SE2004/001659
fornmula | wherein:-4- Arepregents: Rl represents
hydrogen or a noiety of Fornmula VI 1 .Ar' VI, wherein:
Ar % is selected froma 5- or 6-nenbered aromatic or
het‘eFEAFEREL i ¢ ring having O or 1 nitrogen atons, 0 or
1 oxygen atons, and O or 1 |fyr atons; D is selected
from hydrogen, NR R3, or -@‘ erein: Eis a single
bond, -G, -S-, or -NR3-; X2 Js selected froma 5- or
6- menbered aromati c or heterdaromatic ring having 0 or
1 nitrogen atons, 0 or 1 oxygen atons, and O or 1
sul fur atons; where each Arl'or Ar2 noiety may be

unstb_% ] &Eﬁl%e : O?‘H]@i% uents sel ected
from g#e%%gﬁgy- i @rﬁdh?legrcoﬁ - gfr -CH; R and R3
are independently sel ectedadt each occurrence from
hydrogen, aryl, heteroaryl, Br R2gnd R3 in
conbination is -(CH)JGCH) - whergin Gis oxygen; |
whdr8in2, 3 or 4; kis O, 1 or 2; and stereoisoners,
enantioners, in v/vo-hydrolysable precursors and _
phaimat gleqtedhit pi-aat 0 friagmbersd prognatis o dgteroapepaticiinghaving 0 or 1

o FQIROHIED G4 S UGIL ATy B o GIBRIACS eccording i
enddts eietal fand hphapsm™RAR cal Eyxrdccept abl e salts

whetrleqirelzr eof- '

E is a single boﬁd, -0-, -S-, or -NR?-; -

Ar” is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

where each Ar! or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from halogen, -CN, -NO,, -CF3, -CHj3 or -C,Hs;

R? and R? are independently selected at each occurrence from hydrogen, -C;.Caalkyl,
aryl, heteroaryl, or

R? and R® in combination is -(CH,);G(CH,)x- wherein G is oxygen;

jis 2,3 or4;

kis0,1 or2;

and stereoisomers, enantiomers, in vivo-hydrolysable precursors and

pharmaceutically-acceptable salts thereof.

Particular compounds of the invention are compounds according to formula I wherein

G

N
Il

and stereoisomers, enantiomers and pharmaceutically-acceptable salts thereof.

A represents:

Particular compounds of the invention are R-isomers of compounds of formula I in

accord with formula VII,
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Particul ar conpounds of the invention are R-isoners of

conpounds of fornmula | in accord with formula VII,-5-
wO/kdoskssiei n A and R1 are as defined for conpoR@SE24/001659

formula I. Qther particular c¢cenmpounds of the invention

are those of fornmula VI1 wherein Ais of fornula Il

and R1 is as defined for conmpoypds of fornmula |I. Most

parti cul ar conpounds of the i[ﬁv tion are those of

formula VI1 wherein Ais of forpila Il and RL is as

defined for conmpounds of fo¢nu . Qher particular

conpounds of the inventi or‘lb‘i ncl ygle those of fornula |

wherein E represents a single bond; or an enanti oner

t hereof, and pharnaceuti cal | YJhcceptabl e salts

t her eof . Farti cul.ar conpounds_ of the invention are
wherpigss ard Rf awerasidglinedyos campougds of forppilasbhenyl  havi ng

opt ('t)@lg arﬁ&ﬂﬁlt ¢ ds ?P'&hﬁ %\)eﬂﬁgn Ft%rtf%s%'of %rlilx(iaiﬂa Vﬂqwherein Aisof

particutar conmpounds 0 e invention enconpass 0oseé
formafilafiDandR Bislas db@ne&i for Asdhpoids bt phetyl. and Ar2 is

sel ected from hydrogen,_ hal ogen, phenyl, furanyl or

! p A

t hi MpstasgticulasoRpoBRds of thg Inyeian are Hiese ohtoraata YiE gvherein A is of

h ' , tl jnvention are
fo %giegh eﬁsiagggﬁﬁﬁrfg?g&gﬁgﬁgﬁg?%& ]'Pcal | y-accept abl e

sal Othet patiedhr cdnpaamtisiof the invaaped inctude thoye@fiforgtula I wherein E

rel ates to _conpounds accordjng to formula | wherein
repisHRAth? SiHgled ot g chppimsrdhereeh and phasmaprutisally-pecepishie salts
thethbgment. In a particular formof this aspect of the

i nvention the conpound of fornula | is labeled with

t r i RartienlarSwatpouads of thabslkatorcanioiss d$ fanmilsywhéresi A€ds

.either by incorporating radi Q-1 abel ed starting

thioghenil hay b gption Stltsgtueises Sefiped hateilhy  exchange of

ey EPtiftia] St SO Eal] DR Sapa AR THHRHA T whercin
Ar'riethimthienyl anfl Athés seldctedefron hydibgery hekeas ehehylafurayl otithiophenyl

source, for exanple y .hydrogenation with tritium gas
having ‘%Hﬁ‘@nﬂrsléé%%"égg?s ‘;ff%ﬁﬂ F‘%F&Fhm catal yst, or (2)

X AR Yonf B ARROS N Bfvehtidd LY MAEUEQEMBI LA IR

presence of tritiumgas and a suitable organonetallic
phaftmaqgutigdlyl adepta]e saltsathyredf. Conpounds of the invention

| a eleMthtriti.umare seful for t edisg_over%( of .
novid|a er aspect the invention relates to compounds according to formula I 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 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 halogenation, followed by reduction of the halogen in the presence of
a tritium source, for example, by hydrogenation with tritium gas in the presence of a
palladium catalyst, or (2) exchange of hydrogen for tritium performed in the presence of
tritium gas and a suitable organometallic (e.g. palladium) catalyst.

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

binding of ligand that bind to a7 nicotinic acetylcholine receptors.
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medi ci nal conpounds which bind to and nodul ate the
activity, by agonism partial agonism or antagonism
w@RooskheeT1 ni cotini c acetyl choline receptor. SuRdiI/SE2004/001659
tritiumlabel ed conpounds maygbe used in assays that
measure the displacenent of a such conpounds to assess

| ndi h bi nd 7
acdry ST fangey b BReetien e i aip il aEeine oifarmula T and thei
use'lﬂﬂ%ﬁﬁy%d&§héﬁﬁ§slﬁ&s%ﬂﬁ%ﬂ feiccording to formula |

and théir use in therapy and to conpositions
c onlnaanniheyagpeetrthe inventhat hmonavgﬁsesthetlhe of carapdiinds according to

OB b0 SRR e S S ot
recébs O BbrePabiRluldd g]%e%@ 6F e GRRIntipg rél&@?f?)t L Sse oF %ﬁ{lﬁ)unds of

particul ar ‘aspect the invention relates to t

formtilad dopthe tietsapyf offdisenzdsanddidted thrinesht the netjon dffo Thiset@sie acetylcholine
nedi ated t hrough the action of a7 nicotinic

lﬁcﬁﬁﬁﬁylchollne receptors. Another aspect of the

' nvﬁﬂ&}]am g&g ?Fgl%siﬁ\?e?ltﬁn %ﬁ&glg[%é%s a%@[ﬁbﬁgﬁ?ag{r{em or prophylaxis of

prophy | Seases or I'tions o
diseasdsi ot @bhditiony intwieicladctiviatioh bhihe d7edegtine rdceptbeizdfehefichl which
whi ch net hod conprises admnisterin

methad FIpRIges @ﬁqmryst@mm&%fhweammefwgaeawm @ & comppped of the
.mvérﬂf{)g_%% 5ggbjg%§ﬁff %gg kg %?gatsﬁ g {LQmgai d di sease or

condi tron I's aspect of the

i nvend érabodiment ofehis aspeot of the atwetién B3ra EBPHYT B¥dtfent or
m]?r ein _the disgrder is anxiety, schizophrenia, mnia
Propfyylarah vehegrip thesdisqgder: 1%%’[‘15% schidonlTeRisn MagF aripaniedenession.

of Aﬁﬁpéﬂ%&i Rhtioft E'tlo é inly ?(}nr@ Qtrne(?lgoc} of treatment or

prop axi's o neur o oglc |sor

proph)&msiefmuwloglnﬁleilécﬁdérsl,qisyclamﬁldisrmﬂﬁrs d]lt 1|$1€eflldf60fi1§], mvplahﬁfént
ri ses adm. ni stering.a therapeutica effective
dlsoa mé)rrﬁ’ high comprites aéwauﬁgn%é theﬁapgmlwélar f&%m%munt of a compound
oft Dodiggnt of this aspect of the invention is a nmethod
treatnment or prophylaxis, wherein the disorder is
AI Zhwitharensbodimsan ©€ this meﬂi crf@h@lmﬁ/mmcm is a agpiihdd @fitreatment or
eficgit, atteng{on defl menory | @ss,. or, Attention

Propixis, tvhagrie fiscdisariarys £ @@rra@rs Tisghee Aemhiagidsipibeoenioon deficit
t ment
e ey o o AR D By BB DIcbiRE T2

di semsther ehhhmﬂlmgit ofithis aiipsﬁaff ¢he fhoentiintie a snethyordsfareatmeant or
s in which there is | oss

Pm@wi%?ge Grean 'Ve g%r RerihigR Shisedt HEHtngion e disgase, Tourette’
synd@®RRChr 'ﬁnéd@%eﬁe%‘t%tdlé?ﬂdé@ iPwiRh e 8 10bd SALBRALreR 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.

Yet another embodiment of this aspect of the invention is a method for inducing the
cessation of smoking which comprises administering an effective amount of a compound of
the invention.

Another embodiment of this aspect of the invention is a pharmaceutical composition
comprising a compound of the invention and at least one pharmaceutically-acceptable

excipient, diluent, lubricant or carrier.
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prophyl axis of jetlag, nicotine addiction, craving,

pain, and for ulcerative colitis, which conprises
wa@eivsnistering a therapeutically effective anoR@I/SEf004001659

conpound of the invention. Yet.another enbodi ment of

this aspect of the invention is a nethod for inducing

t he sation of ,snoki i.,ch conprises _.adm ni sterin

o AT L AR ERsneh EHEC o P Brmp st Femppofion BSbeul for
treaﬁﬁg b revemRdi saattidf orldlotdsReRloned hdrBR ARMeHde ﬁyéﬁnctlon of

a phar maceut’ cal conposition conprising a coffpound

nicathic agetdohdliong ra}mtoamemr@agnsrmﬁ%on mn a mammal, preferably a human

oharnaceutlc acce i ent, . di
coR Bt oty RS S GHE H A Dletsichperghtbgfor
phahﬁé/d’eﬁﬁbé?@ z(d:‘elaﬁﬁ@l% shiPtiRrdRadrrRE 4! 8@king %F’Pfé%bﬂth%nsuch disorder or
useful for treating or preventing a condition or
conditivoy atekat heast @rcerlmanh@crestwalhfra@aptgblfe reseipiys fdilneitj whriodnt or carrier.

nicotini c acetyl l.i.ne rec neur ot nsmSS| n.jn
b e o et B RO ae A macentical
coni?bo@i@lﬁﬁ Q)*BHQ: ialedtRh T @e kreat@®tnt R@MiPIBH of Bﬁfpﬁ?faxﬁrof Human diseases
phar maceut i cal | y-acceptabl e salt thereof ective in
or cbn@&bnm@l \mhuckn peVretivn nfthewdhnidotsue deeptor isdenefidialon, and
acce tabl € excCi |ent

har eutically-
d| | %ﬁerq S OF GRS EsRert Qfithe I gRHEY 'S S iohdiPHgrmaceutical
corﬂg&bﬁloﬁ%@ﬁfetm%ntfoﬁ%ﬂ tHY %Eﬂn%t Bﬁ bEsiaki® of‘ﬁ&n?lfo Fﬂ:tahcélsorders,

harmaceuti cal conposition of e I'nvention
psythagigtdisenders amntdllectanl iopaomept dighrgdemxi s of human
dIS ases or, conditi in h. activation of _the
i o e Tedans o S BeetqhaR iR e RS gl Emaceutical
corr%sfﬁ@h%f aRARedntdh o Ge ia¥ERht 91“‘;})1 §h§lQﬁs H?gléﬁfemtlé}es dlsease learning
phar maceuti cal conposition of e i'nvention for
deficit pagnition deficiy atishipdradéiwitpmenmay tisgghtbeaition Mlcdé{yp,eracuwty
. chot. ¢ dlsor ers or intellectual inpai nt ., .
Dis§rith, APy § T A BUP RS Sepresslog, Rarkimsen’s isease,
Hurlthg&Rtd @Bedss, TdiRettSEsydlirdnne n@ﬁ%ﬁ@?éh%féttlkzg @lsorders in which there is loss
conposition ‘of the invention for the treatment or
of cholopingic axnapsef; ewdgz bessatn' of sdiokews sicotisaaddicigpndeélinding that
attenti.on deficit, nenor

cesuf PP bR i e R e oicsrBRE. B4 g ulcerative

coliighi zophreni a, mani a or mani ¢ depression,
Par ki nson' s di seasge, Huntington's disease, Tourette's
s y n@l father amt ofdbgerventann ¥ éhatiseorf dexomponnd:\hﬂcotding]mibe invention,

0SS ol i ner sati on of
on R R SO R L O e HOP A oL B Prfgacture ofa
mediéABre FRABY fr@atﬁ@nﬂx?ﬂéﬁﬁiy%a)&@@it Bk Qiseshel bEQdRons mentioned herein.
craving, pain, ulcerative colitis.

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 a7 nicotinic receptor is beneficial.

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 neurological
disorders, psychotic disorders or intellectual impairment disorders.

Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for treatment or prophylaxis of Alzheimer’s

disease, learning deficit, cognition deficit, attention deficit, memory loss or Attention Deficit

Hyperactivity Disorder.
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A further aspect of the invention is the use of a
conpound according to the invention, an enanti oner

wao b@seefelior a pharmaceuti cal | y-accept abl e sal t PETIBE204/001659
in the manufacture of a medi cgnent for the treatnent
or prophylaxis of the diseases or conditions nentioned

her gi Anot her di nent thi.s aspe of the

v Shitpe R e TR AL B b HvanSRPE Fhe e dthomponnd of the
invéfiRnTR MY Aetuf@uRfofd MRHERHE Rir Heafmdh or bfPAYIRRfAixiety,

prophyl axi s of human di seases or conditions in which

schizeplirgnin; emnmaitia pheaal depeassiohi ¢ receptor is beneficial .

Anoj h enbodj. ment .of. this ect of the invention is

ek BSeraP R s Ris bept VPR G hoph o 136 o Sibpotind of he
inveRidufiA el themFhctire T dih@i®Ment &5r tiRBndrt 8RpFAPAY1aR]s of Parkinson’s

_ prophyl axi s _of neurol ogical disorders, psychotic _

disegie glubéington?s disaass, | Tovraiiels Jyngeinrarentewddapedentive disorders in which
mﬁﬁmofherfgggod}nent of this aspect of the invention is
PR R 136%?1%61333_538‘01‘ the invention in the

MBNAH GBEANE SimentHE #hi§ aspRBI offtRE invERPIIR Mhe & of a compound as

prophyl axis of Al zheimer's djsease, |earning deficit,
desesapdi abpvnindbe imginpfactire efa imgdicamentdor thersatmant bogropbylaxis of
. Aftentio . cit. Hyperactivity Disorder.-8- Another
Jetlae%%%&r %‘ﬂfet%%;‘v? %qhs)flsaspect of the invention is the use

of AneBERRPEA 00 thelittention Elhicd b 1hB ubdef MBdpABHWrehhvéntion in

medi cament _for treatnent or prophylaxis of anxiety,
the g@ﬁp@g@m eig medigpmegifprfagiitaiing the gespatiossifomokmeoiribg treatment of

. 11BN I S, aspec f the invention is th se ., ...
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compound admixed with a solid or liquid pharmaceutical carriers, lubricants and diluents.

The compounds of formula I, an enantiomer thereof, and pharmaceutically-acceptable
salts thereof, may be used on their own or in the form of appropriate medicinal preparations
for enteral or parenteral administration. According to a further aspect of the invention, there is
provided a pharmaceutical composition including preferably less than 80% and more
preferably less than 50% by weight of a compound of the invention in admixture with an inert
pharmaceutically-acceptable diluent, lubricant or carrier.

Examples of diluents, lubricants and carriers are:
— for tablets and dragees: lactose, starch, talc, stearic acid;
— for capsules: tartaric acid or lactose;

— for injectable solutions: water, alcohols, glycerin, vegetable oils;
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treatment and prophylaxis’of ulcerative colitis.

The compounds of the invention have the advantage that they may be less toxic, be
more efficacious, be longer acting, have a broader range of activity, be more potent, produce
fewer side effects, are more easily absorbed or have other useful pharmacological properties
when compared to known therapeutic moieties.

The compounds of formula I exist in tautomeric or enantiomeric forms, all of which
are included within the scope of the invention. The various optical isomers may be isolated by

separation of a racemic mixture of the compounds using conventional techniques, e.g.

fractional crystallization, or chiral HPLC. Alternatively the individual enantiomers may be
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N
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General Experimental Procedures and Definitions

Commercial reagents were used without further purification. Mass spectra were
recorded using either a Hewlett Packard 5988A or a MicroMass Quattro-1 Mass Spectrometer
and are reported as m/z for the parent molecular ion. Room temperature refers to 2025 °C.

Si0, chromatography was performed with an Isco CombiFlash Sq 16x instrument and
pre-packaged disposable RediSep SiO; stationary phase columns (4, 12, 40, 120 g;ram sizes)
with gradient elution at 5-125 mL/min of selected bi-solvent mixture, UV detection (190-760
nm range) or timed collection, 0.1mm flow cell path length.

Microwave heating was achieved with a Personal Chemistry Smith Synthesizer or a Personal
Chemistry Emrys Optimizer (monomodal, 2.45 GHz, 300W max).

Supercritical Fluid Chromatography (SFC) was performed as a means of purification for
selected compounds and intermediates.

Reverse Phase High Pressure Liquid Chromatography (RP-HPLC) was employed as a method
of purification for selected compounds.

LC/MS HPLC method was generally performed with a Agilent Zorbax 5 SB-C8
column 2.1mm x 5 cm. Solvents: A = H,O with 0.05% TFA, B =10% H,0, 90% Acetonitrile,
0.05% TFA. Gradient: (10-90%B over 3 min., 90% B hold through 4 min., -10% B at 5 min.
and hold at 10% B until 6 min).

Unless otherwise indicated, halo includes chloro, bromo, fluoro and iodo and halogen
refers to fluorine, chlorine, bromine, or iodine; C;.¢alkyl includes methyl, ethyl and linear,
cyclic or branched propyl, butyl, pentyl or hexyl; C; salkenyl includes ethenyl, 1-propenyl, 2-
propenyl or 3-propenyl and linear, branched or cyclic butenyl, pentenyl or hexenyl; Cs.
salkynyl includes ethynyl or propynyl; the C;.4alkyl groups referred to herein, e.g., methyl,
ethyl, n-propyl, n-butyl, i-propifl, i-butyl, t-butyl, s-butyl, whether alone or part of another
group, may be straight-chained or branched, and the C3_4 alkyl groups may also be cyclic,
e.g., cyclopropyl, cyclobutyl. Alkyl groups referred to herein may optionally have one, two

or three halogen atoms substituted thereon.
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51a sBungarotggingd B X g torahippecampab membranes.diat hgopocampi
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t.5 mn. and hold % B.unti | mn). Unle
7. 4)o?ﬁ% homegenasdss e%ntesugea L2y W&t‘?ﬁo?ééo%g 8 sumﬁrww is saved and the

pellgtlhxlécérxﬁa@tgg T&?ﬁ%of’é&% P ﬁfg AL g@d Fdrug ﬂnﬂﬁtes ta%l% 000 g,
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washed] ahil nesispended ih 61R) Maﬁ&faﬁhﬁ(GOPSGJpgj are Elwuhhted mmrsm/[ 1] o -
or hexyl; 2-6 includes ethenyl, 1-prop
BT+ ]O%I[WL BSA thogmssenyn albenin); Wé’fedl'ug,mﬂér@@i‘/}@rdz M 696312 @ 0.5 mM

EG’E& (g6%%%'0@%0@?-@%(%ra@po%ﬁ%gjgr)fgqr gr nogllasu ?, h‘gf, g%(ﬂ }[l'len%rltered and

wasBed4 tm’(&fok}b‘ﬂ Whedahi! glasd ‘ﬁ‘b&@ﬁ}iérs (thidkubs! G) dsiy @Bi/dndel cell harvester.
I -butyl, t-butyl, s-butyl, whether al one or part of

Pre-fieatitgthe éﬂ‘@t&for ﬁéiyu@mﬁt 1%|(§SA/ @ﬁh%d’&i (polybthaleobistne) in water is
cr1t1carl]ldfo ﬂ)w # i ryblarg(r %165 %maf%otai coun?s pef mute) Non-specific binding is

described by 100 pM (-)-nicotine, and specific binding is typically 75%.

Test B - Assay for affinity to the a 4 nAChR subtype

[’H] -(-)-nicotine binding. Using a procedure modified from Martino-Barrows and
Kellar (Mol Pharm (1987) 31:169-174), rat brain (cortex and hippocampus) is homogenised
as in the ['*’I] o -BTX binding assay, centrifuged for 20 minutes at 12,000 x g, washed twice,

and then re-suspended in HB-containing 100 u M diisopropyl fluorophosphate. After 20
minutes at 4 °C, membranes (approximately 0.5 mg) are incubated with 3 nM [*H] -(-)-
nicotine, test drug, 1 p M atropine, and either 2 mM CaCl, or 0.5 mM EGTA for 1 hour at 4
°C, and tﬁen filtered over Whatman glass fibre filters (thickness C) (pre-treated for 1 hour
with 0.5% PEI) using a Brandel cell harvester. Non-specific binding is described by 100 p M
carbachol, and specific binding is typically 84%.

Binding data analysis for Tests A and B




10

15

20

25

e.g., cyclopropyl, cyclobutyl. Al kyl groups referred

to herein may optionally have one, two or three
wh2006gems1at ons substituted thereon. -12- PCT/SE2004/001659

Phar maceuti cal | y-accept abl e deri vati ves incl ude

sol vates and salts. For exanple, the conpounds of

suchbe sl i Rl e RS A B elinfiyed bl BRispp-tinear curve
ﬁttig%b arh NLIHENPeEear B! Riufisor W #LAERL@GAE D (Y7 PREOT Fhysiol.,

osphoric, acetic, fumaric, salicylic, citric,
235IERAE £02)nBaturstipe cuntvas exgrfitieddpd one siteamedel| fsing theawindmear

PHARMACOL r | oqi cal, act.i,yity .of. t
reE AT T RS T O S GOy b T S il vetues of 1.67
tiesd. t25the) gy 3 - f LAt te.
iSO RS ot ARae B LU A
estimatedhisingaba gpmlal hehg-Pnewff eqRatiorhi ppocanpi are
honogeni zed in 20_val unes of cold ho ni zation
buf fer (HB: conce‘Kt=r[:l€foHﬁ(s2+é{#lg%ﬁéKp{rﬁgﬁﬂé (mv) :
X b : ;
g S TR AL O 1398 ko b ARl 1.
Sanipléxire assayedlBQplicatd ael &6 pinallyans %l K; savechradetefhified using 6 or
pel l et re-extracted. The pool ed supernatants are
motg deg FANGERIEALIONE.- 20 ni nutes at 12, 000 g, washed, and
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EXANHIABet hyl et her)] for 2 hours at 21 C, and then
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1 GG PE SAROES afe e Fuihiahg SR TR Bp heft puneplspr he
invddtient reating the filters for 3 hours with 1%

(BSA/ 0. 01% PElI (pol yethyleneimne) in water is
Example {:cal3-tmidazadw-yl-1-azabivyickoh% 2. 2(@et@®% of total counts

per mnute). Non-specific binding is described by 100

nmM (-)-nicotine, and specifyic hFhding is typically

75% Test B - Assay for aff})ni o the a nAChR

subtype H -( Vnicotine bj . ing a procedure

modi fied fromMartino-B and Kell ar (Ml Pharm

(1987) 31:169-174), rat brain (cortex and hi ppocanpus)

ish 11507 _ [ [ | - BTX bi ndi ng assay,
2) cer?qur?ﬁag‘ggdlsgglr a%&%%dg%@ﬁ'%e , 000 x g, washed

t wiTioeg scdntibrt dfamidazoRU$ 8] 8 nimoli adytiaiusiCHECLOG0RML) at 0 °C
undgrI a{ I?i(t)r%égrp Ztlmofsll)ﬁje% 3 a? gc?c%gatﬁi%hy&fhﬁoer{dez(g.l mL, 28.8 mmol) dropwise,
resulting in a fine white precipitate. After 15 minutes the mixture was added to 3-

quinuclidone hydrochloride salt (2.59 g, 16 mmol) in anhydrous CH,Cl, (50 mL) under an

inert atmosphere at 0 °C. Allowed to warm to ambient temperature, stirred for 2 days, then
neutralized with saturated NaHCO; (aq). Adjusted to pH ~ 12 by the addition of 10% NaOH
(aq) and extracted into CH,Cl; (3x 100 mL). The combined organic extracts were dried over
NaySO0q, filtered and concentrated in vacuo. The residue was subjected to flash
chromatography (SiO; - 40 grams; gradient elution: 1-10% 3N NH3/MeOH - CH,Cl, at 50
mL/min over 40min) to afford the title compound (1a) as an orange-yellow tacky solid (640
mg, 23%). Mass spectrum (ES+): M + 1: 176 (100%); "H NMR (300 MHz, CDCl3) 6 1.72 (m,
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(s, pranqgkﬂ{yyMZ(sa}@blcyclo [ 2. 2. 2]octane a)
dazol - -1-azabic cIo[2 2. 2] oct-2-ene. a
Exasnln g or(R-{3n tbremtcethiaph 529 ot 3 H-aehigpelofis2 2loctane.
CH2C 2 (50 nL) at O C under nltrogen at nosphere was
added thionyl chloride (2. qg/ 28.8 mmol ) dr opwi se,

resulting in a fine white pitate. After m nutes

the m xture was added £ i nycl i done hydrochl ori de
salt (2.59 g, 16 mol anhy
under an inert atnosphgy€ at 0

. Birved to warmto
anbi ent tenperature, stirred for

days, then
a) 1-(5-Bromo-thiophen-2-y1)-2,2-dihydroxyethanone.

A mixture of selenium dioxide (8.66 g, 78 mmol), water (2.8 mL) and 1,4-dioxane (75
mL) was heated to reflux to dissolve all particulates (~15 min) before the addition of 2-acetyl-
5-bromothiophene (8 g, 39 mmol) in one portion. After refluxing for 15 hrs, the mixture was
cooled to ambient temperature, filtered through diatomaceous earth (1.5” by 3” diameter),
washed liberally with Et,0O, and concentrated in vacuo to a yellow residue. The residue was
subjected to Kugelrohr distillation (150 °C/ 1 Torr) to yield a glyoxal as a yellow oil, which
was immediately added to boiling water. Recrystallization from water, filtration, and drying
(37 °C and 5 Torr) yielded the glyoxal hydrate,i 1-(5-bromo-thiophen-2-y1)-2,2-
dihydroxyethanone, as white-pink needles (6.723 g, 73%). '"H NMR (300 MHz, DMSO-ds) 8
543 (t,J=6.1 Hz, 1H), 6.93 (d, J= 6.1 Hz, 2H), 7.37 (d, /= 4.1 Hz, 1H), 7.81 (d,J=4.1 Hz,
1H); >C NMR (300 MHz, DMSO-ds) § 90.28, 122.32, 132.23, 135.73, 141.15, 189.6.
b) (R)-3-[5-(5-bromo-thiophen-2-yl)-imidazol-1-yl]-1-azabicyclo[2.2.2]octane.
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orarge-te gwini( 1 496, 334 ay determynasl by ‘t}hNMRtsi@abmtqgm:md ThsBRixture

wasiy e@gfﬁﬁlymﬁ%e%%%‘}id it (25‘2) 1%/1;%0%{;92 W&:ﬁs%ﬁtﬁ% 2t 50 mL/min,

mo%tﬁb?lﬁg (alﬂ]ZS(QIH(}jla to?a{'f})?% f@g&lecbom})ouﬁd E¥a p!tl@)oran% %31‘1@(7@5 rﬁ%]?.O%

Masy spéctmng< ) M- 1: 339 61008): [HNMIR (560 V1, BCIY 088180 (i, 410,

1.94 Q}pg g (sgﬁg,rfo}mztﬁi‘?g%ﬂ ﬁ{)yp)w.(pﬁiqje(z:o 45,1} 2.2 Hz, 1H), 436 (m,

1H); @sat(dcyelthﬁz 121)217 osg@n 4Mza1H) 7.15 (s, IH% 7.84 (s, lH)
1-(5-Brono-thiop - di’hydr oxyet’hanone.

Exa ir e 30E(R%éf(érﬁlmm-atymldﬁle(n82-ﬁb igridazgl-irybl-)-, vvat er

d 1,4-dioxane (75 nL) was heated to reflux

azat¥1§70§ sso%]oaa%ﬁl particul ates (~15 mn) before the
addi tion of 2-acetyl- 5-br npthl ophene (8 g, 39 mmol)
in one portion. After refl[Uxiyg for 15 hrs, the
m xture was cool ed tg.anbN tenperature, filtered
t hrough di at omaceoug eayth ({.5" by 3" dianeter),
washed liberally w and co atrated in vacuo to a
yel | ow resi due. The INSi due e

A conical thick-walled glass vial was charged with a stir bar, a 7:1 mixture based on
integration of NMR signals of (R)-3-[4-(5-bromo-thiophen-2-yl)-imidazol-1-y1]-1-
azabicyclo[2.2.2]octane (Example 6) and (R)-3-[5-(5-bromo-thiophen-2-yl)-imidazol-1-y1]-1-
azabicyclo[2.2.2]octane (Example 7) (65 mg, 0.19 mmol), 3-furanboronic acid (62 mg, 0.23
mmol), dichlorobis(triphenylphosphine)-palladium (II) (7 mg, 0.0095 mmol), Cs,CO; (124
mg, 0.38 mmol) and DME/H,O/EtOH (7:3:2 - 1 mL). The vial was sealed under an argon
purge and subjected to microwave radiation for 18 minutes at 150 °C. The resultant black
slurry was filtered through a 0.7 um GMF filter, washing with MeOH (1 x 1 mL), dilute with
DMSO (1 x 1 mL), subjected to RP-HPLC purification (gradient elution: 5-45% acetonitrile
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subj ected to Kugelrohr distillation (150 C/ Torr) to

yield a glyoxal as a yellow oil, which was i mmedi ately
wa@oaed49601 boi | i ng wat er. Recrystallization froreTEER®N4/001659

filtration, and drying (37 Cgpd 5 Torr) yielded the

gI yoxal hydrate, 1-(5-brono-thiophen-2-yl)-2,2-

ov S R RS B2 AR BTSEA S L Gk O o
conlg ) ek 4 gl e compouns
as th@bizgrifla@Radeic acBsatI07 1BS5 64%). Mask. speqtrui8 QABI+H) N + 1: 326 (100%);

' (R LoD S BT i T4 o 22 b o7, P56 54347

(m, r3@1;n§|6@@fht m)?@ 743, 95}&6&111)905 B aep tVJﬁ'755 Hﬁfﬁ{)‘? B398 A ), 7.35 (4,

stir ars anlnqu|nuc
J= éledH(),c'h]SQ)fd de 1( Bx01¥y,7.60. 2,V i8I Hz, lﬁ")rrﬁﬁﬂ dn. e & Tk, €H), 7.94 (s,

- 2.53 mmol ),
1H) §%g( r§Ro- t hi ophen-2-yl) -2, 2-di hydr oxyet hanone (500

le 2 21(|R?@d§lTh1BBﬁéfﬁ.’2-@ﬂlﬁﬂﬁzc§l3lzyE 1%8&2@10[2 2%&:

and gl aci al "AcOH wat er
V|als were crinp sealed and s
radiation 2 for 20 mnutes atl 1

m xt ures were conbi ned,
to pH ~ with 20%Na0—|( and
x 60 nmL) and Et OAc (2 rrL) conbi ned organic

extracts were dried oveerlter ,.~and concentrated by
rotary evaporatl on to a brown gurmy resi due. The

mater, i . v
ek Wi SRR S0t b (R T BARAR i B -1
azabitydio[a. 2)2/]ecta14<8mm pbtatmefno¥ bslepreduc?: The @ik azmmmarwa“s urified by
(r %{1 and 4-bronpt hi enyl -i m dazol yl . conp ouné)
RP ﬁ?% e@}t #d-4 gﬁmga}aﬁm gifqrsihe blssfyﬂew%cqi@taérdfﬁa#@@ aplear) yellow

oD el 0480, 5 LTI SR EMIBE IR 5 195210

(m BHl),rﬁ h4(nm]H)1; QISISr(gppﬁt 280 H]zmll }é)ﬁggfm@(m B, BIS|9€(m 1H), 3.70—
as a al e orange. soli
38R bt A} T4 Er 590 Y005~ e S S0 B 27 s/ = 3.5,
d 96 2.9 Hz, |
Lo Jatph, el SR SO a8 100 PPN % 10 2 )

| HGomdpdifidg of the Ehlloveing @tr(lﬁure\ébrq?hré&byl_bmbﬁlmdi alﬁ?ogcgls telthose used in
, 7.84 (s, IH. Exanple 3:
Exaﬁmﬂ{%resﬁ%%raﬁﬁlgﬁ%leyf t hi 0
rhen-2-yl)-imdazol -1-yl]-1azabi ﬁycl o[ 2.2.2]octane. r
A coni cal thick-wall ed gl ass vfal\was charged with a
stir bar, a 7:1 mxture basedN)

@/ s

N

ected to m crowave

C. The resultant
wth water, basified
xtracted with CHC (5




integration of NWR signals of
(R)-3-[4-(5-brono-thiophen-2-yl)-imdazol -I-yl]-Iazabi

W@ ywb0§9621 2. 2] oct ane ( Exanple 6) and PCT/SE2004/001659
(R)-3-[5-(5-brono-thi ophen- 2- gﬂ -im dazol -1-yl]-Ilazabi
cyclo[ 2.2.2]octane (Exanple 7) (65 ng, 0.19 nmol ),

3-furanboronic acid (62 ng, %2%

di chl or obi s(t ri phenyl phosphT $ Lpal | adl um (1) (7 nyg,
0. 0095 plé%z‘ mg,” 0. g8 nmol ) andp EggH U
(7:3:2 |- vial was seal ed under an argon purijge
and su Ject ed to mcrowave radi ati pnrétemtion npt@®@6+al
150 C. |The resultant black slurry red through

a 0.7 QW filte

Nas fllt
,vvashingvvithM DS

di Mt e .

Wit h DNSO (),
(gradi gnt el ution

supjeded to RP-H Pg,opurlTl
] 5% cetonitr
mn \ sired conpound el ut

e-16- over

T

.( R) - 3-( 5-% hi ophent

_y|) -

m nutes at 24 ni/ ed at 15. 4
m nutesg). The productcontaining fractions were
concent[rated vi a ,entrl’rugal . [aghon to /B%d The
title gonpound as: Gi pacetic ac salt
(67 ng,| 64% . Mas: M+ 1. 326 (1000/()‘;
H NVR (1300 MHz, M .23 (m 4H)| 2.59
(app d,. 1 =25 Hz ) 3H) 3 62 (m
| H), 74-3.094 (m 1033 =7.5 H837 1 H),
6.76 (3, IH), 7.3 H,739(d J =4
Hz, IH)Y, 7.60 (t,|J [7.84 (d, J =1 Hg,
IH), 7494 (s, IH . . xanple 4:
(R) - 3- ((5=Thipphenr2=—yt+—im azabt-eyetef2. 2
2] oct ane From m ;ﬁéd in EK%%I e,

2-Yl - iy

&/was

azabi cyjcl o[ 2. 2. 2] pct ai ned as a byt productj.
The tit{l e conpound was purified by RP-HPLC (gl uted gt
7.6 minutes)sto ajfyord the bis-trif{ygproacet|ggnacid.
salt ag a clear, spectrum (APl +) M|+
1. 260 ((100% ; HN +J ) d 1.9B-2.10 (|m
3H), 2414 (m IH| 2 ( =3 Hz, 1
3.35-3.146 (m 3H)| 3 59 (m 3170- 3.87 (m 2H).
5.15 (app t, J =4.5 Hz, I H), 729(dd J =4.0, 3.5 Hz,
IH, 7.47 (dd, 3.5, 1.0 Hz, 7.82 (m 2H), 9.50

(s, I'H. Conpounds of the foIIovvi ng structure prepared

by net hods anal ogous to those used in Exanple
illustrated in Table :

-N-17- Table 1

3 are
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Exanple # R1 LCMS MS retention ( + 1) tine (mn) ion
0.30 260 1.61 336 0.33 337 = N7 1.54 342 1.51 342-18-
W@ELsAB®611 A conpound according to formula |: WhEr/8E2004/001659

represents: N Il 1l IV V whgie R represents hydrogen
or nethyl, and Rl represents hydrogen or a nvoiety of
CLF la VI VI, wherein: Arl is selected froma 5- or

nbered aromatic or heteroaromatic ring having O,
or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1
sul fur atons, or selected froman 8-, 9- or

1. 10- Aeobpoead fepveding toferminle Ior het er oaromatic ring
system having 0, 1, 2 or 3 nitrogen atons, 0 or 1
oxygen atons, and O or 1 suI atons; D is selected
fromhydrogen NR R3, or 27 vvhereln Eis a single
bond, -0, -S-, or -NR3- Ar s selected froma 5- or
6- menber ed aronatic or h&eroarwm ic ring having 0, 1
or 2 nitrogen atons, 0 or 1 oxygen® atoms, and 0 or 1

whéklhf ur at oms;

A represents:

where R represents hydrogen or methyl, and

R! represents hydrogen or a moiety of Formula VI

Ar1
/ ~
D 3 ’I,

wherein:

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

D is selected from hydrogen, NR’R?, or E-Ar?;
wherein

E is a single bond, -O-, -S-, or NR3-;

Ar? is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

where each Ar' or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from -R°, -C;-Cgalkyl, -Cy-Cgalkenyl, -C,-Cgalkynyl, halogen, -CN, -NO,, -CF3,
-S(0).R?, -NR?R?, -CH,NR’R?, -OR?, -CH,OR? or -CO,R";

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

R? and R’ in combination is -(CH2);G(CHy)x- wherein G is oxygen, sulfur, NR* ora
bond;



where each Arl or Ar2 noiety may be unsubstituted or

bear 1, or 3 substituents selected from-R3, -C
W@200894961+ C - C al kenyl, -C -C al kynyl, hal ogenPCFEX004/001659

-NO, -CF, -S(O R3, -NR R3,19.CH NR R3, -OR3, -CH COR3

or -COR4; R2 and R3 are independently sel ected at

each. _qc urpence from hydr ogen, -QX*al kyl, aryl,

hetJellsga?W,’-C(O) R4, -C(ONHR4, -CO R4 or -SO R4, or

R2 ppdh,R3rion combination is -(CH)jQECH ) - wherein G

is oxygen, sulfur, NR4, or a bond;-19- j is 2, 3 or 4;

k isisd), llor@gsad n is 0, or 2, and R4 is independently

v tgpadendRBR REEl RECER ok bBust B8 as, el anvt o

5  hetédaEVvO- hydrol ysabl e precursors and
pharmaceutical | y-acceptable salts thereof. 2. A
c onpuidietcqiseroendi engntiomis ainvivo-yrpkysable precepomsedt s: N

RL represents hydrogen or.a noiety of Formula VI 1
pha.nﬂ?'ceu@f:fﬁ?mcé?%tiaﬁl% S%;l?slt?’le%eogel ected froma 5- or

6- nenbered aromatic or heteroaromatic ring having 0 or
1 nitrogen atons, 0 or 1 oxygen atons, and 0 or 1
2. sul Agomppundaccording eClagnddviiergm hydr ogen, NR R3, or
10 E%Zre rvvhegsei n. Eis a single bond, -O, -S-, or
- NRB-PPIRFS:

I's selected froma 5- or 6-nenbered
aromatic or heteroaromatic ring:paving 0 or 1 nitrogen
atons, 0 or 1 oxygen atonsf a or 1 sulfur atorms;
N

I

R! represents hydrogen or a moiety of Formula VI

A1

o VI,
wherein:
15 Ar' is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
D is selected from hydrogen, NR’R?, or E-Ar%;
wherein:
E is a single bond, -O-, -S-, or NR3-;
20 Ar? is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
where each Ar' or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from halogen, -CN, -NO,, -CFs3, -CHj; or -C,Hs;
R? and R’ are independently selected at each occurrence from hydrogen, -C;.Caalkyl,
25  aryl, heteroaryl, or
R* and R? in combination is -(CH,);G(CHa)~ wherein G is oxygen;
jis 2,3 or4;
kis 0,1 or2;
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where each Arl or Ar2 noiety may be unsubstituted or
bear 1, or 3 substituents selected from hal ogen, -CN,

WO MND5/04960F , -CH or -C H; R2 and R3 are i ndepr@dsraoha/001659
sel ected at each occurrence fymm hydrogen, aryl,
heteroaryl, or R2 and R3 in conbination is -(CH)j G CH

) oo b By SRRl bsPlsdprbfisdts 2
phay@d@ui¥srehaepRbR sBletidFcper s and

pharmaceutical |l y-acceptable salts thereof. 3. A
conpound according to Caiml, wherein A represents:

N or_an enantioner, thereqf, B and )

3. phad reBRaER A PIEE LG ERE T M BRRA erRpseBls 4.
compound according to Claim erein said conmpound
is an Risomer in accord w mula Vil, A VII

wherein A and RL are as de for conpounds of

formula I. 5. A conmpound accigirding to Claim4, wherein
Ais of. formula Il NIl and Rl is as defined for
conpounds of fornula I. 6. Alcorrpound according to

: La@r o an

o e B o e B S Ol R e b e

salts thereof. 7. A conpound according to Caiml,
4, Vc\jhe E::ogl,pér ‘ ?(!é)fs) igé Po?&lggr){ ltlhwgf}ﬁgrﬂ%?‘{m %%pouno% ?s;: gnr lgl-igcgméroin accord
witS &Briie¢nf r om hydrogen, hal ogen, phenyl, furanyl or

t hi ophenyl having optional substituents.-21- 9. A

conpound according to Claim1_Nyherein one or nore of

the atonms is a radi oi sot ope Nf t/ e same el enent.

/
A
R’

VII

wherein A and R are as defined for compounds of formula I.

5. A compound according to Claim 4, wherein A is of formula II

and R’ is as defined for compounds of formula .

6. A compound according to Claim 1, wherein E represents a single bond; or an

enantiomer thereof, and pharmaceutically-acceptable salts thereof.
7. A compound according to Claim 1, wherein Ar' is thiophenyl.

8. A compound according to Claim 1, wherein Ar' is thiophenyl and Ar? is selected from
hydrogen, halogen, phenyl, furanyl or thiophenyl having optional substituents.



10

15

20

25

30

10. A nethod of treatnent or prophylaxis of a disease
or condition in which activation of the 7 nicotinic
wo emepswil i s beneficial which nethod conpri sesPCT/SE2004/001659
adm ni stering a therapeuticaljy-effective amount of a
conmpound according to Claim1l to a subject suffering
from sai d diseas ndi,t | 11. The
9. o aﬁrﬁowou %ci,cgrcﬁn%gﬂ gﬁ&ﬁa é egggregaror% ocHd)ia?re 6)%q?e§toms is a radioisotope
of B0 ¥dBd ¥lemShii Zophreni a, mania or mani c depression. 12.
A net hod of treatnent or prophylaxis of neurol ogica
di sorders, psychotic disorders or intellectual

i sorders, ich.c i ses adnmi.ni stering a,. ..

t he %%Eﬁ gg ﬁ:g?mglix ox H%f%cﬁnp Jl%qase or gmpdn Whlgn activation of

the W&cﬂimﬁ@refcgatg @Ib@heﬁclél wﬂaenﬁﬁfoa%m hségl é&rﬁhl]sfer
wherei n sai d di sorder Al zheinmer's dlsease gnlng

thecipéutmially- -effocfinetdnoount ef i a compouattdthrIdmg td €flaiai 1 fo aubiecy suffering

| oss, . Attenti Deficit Hyperactivity D sorder,
ﬁo@éﬁ%qﬁ%ﬁ&??%“‘d’tng’é’é?e Huntington's di sease, Tourette's

syndronme, neurodegenerative disorders in which there

is loss of cholinergic synapses, jetlag, nicotine
11. addTleg incthpd of &laimgl,0, péierein saidi disease vk cendition & analeiy, isshizophrenia,

whi ch conprises adm nistering a therapeutically
ma‘élf‘f”ég’(amfgggﬁﬁﬂﬂ? of a conpound according to Claim.

14. A nmethod for inducing the cessation of snoking

conprising adm nistering an effective anmount of a
12. c ordy auetbocheftisattneny or praphalamisiof nesrolokigh disvedees, psydbtic disorders or

. 0 sition co ri.sing, a, conpaund .acc.or di n o Caimil .
inte AR e B EH B b EORP AR CAa RSP HbBPrRiAglY effective

am&int 684 Ebﬁpemh%c&dﬁ%tth@ia@{ 1treatment or prophyl axis
of a disease or condition in which activation of the

a7 nicotinic receptor is benef|C|aI whi ch net hod

|se d i.st th I ef f ctlve
13. FodSP- iR 2% el S IRBER s dldinbr s fisiecleaming
defﬁt%d@nlt%n‘ﬂeﬁ@@ z&t%htlwﬁéﬁ‘cﬁﬂ ﬁﬂ:nfo"r? Bss, %@erﬁﬂoﬁ@éfﬁlt‘}ﬁ eractivity
conditi on. - 22- . The nethod d’ai m 16, wher e|§|,’1p

Disguler] Pdildngonts d;seasm &ﬁmtmgtonf sdisgase, é&qarete&ﬂyndmmnee mearpdegenerative

18. A net
ais g T iR 1P S e oY BipEt At Eb it Bes MopHE Hqion. raving,
paitliag@rslafiSerive doligk,| weikH 8bm; FH&@ 'aHﬁi%ﬁI)teﬁlh? ) H@%p%utl&my“é?fectwe

conpri ses administering a therapeutically effective
ameympoha compauphagopsbegitd Chimdonposi ti on according to
d ai m 15.

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

amount of a compound according to Claim 1.

15. A pharmaceutical composition comprising a compound according to Claim 1 and a

pharmaceutically-acceptable diluent, lubricant or carrier.

16. A method of treatment or prophylaxis of a disease or condition in which activation of
the a7 nicotinic receptor is beneficial which method comprises administering a
therapeutically-effective amount of a pharmaceutical composition according to Claim 15 to a

subject suffering from said disease or condition.
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19. The nmethod of C aim 12, wherein said disorder is

Al zhei ner's di sease, learning deficit, cognition
wa@ledosoids1l att ention deficit, menory | oss, AttePCT/6E2004/001659

Deficit Hyperactivity E]sordg&h Par ki nson' s di sease

Huntington s disease, Tourette's syndrone,

ode ve rders whi ch th re is |loss qf .
17. ol TERGPE Ly RS WA S rbbor i tsemsiaD, sthizophrenia,
Inmﬁgeyhﬁgw(ﬁgkgmognd for ulcerative colitis, which

conprises adm nistering a therapeutically effective
anount of a pharnmaceutical conpositi on according to

G al m 15. . A net hod u0|n ation_of
18. Sk PR oG CRdrAeY Ciis G R PEisEE SRERE Rt disorders or
1nteﬁf30t§alﬁﬂ1§ﬁﬂﬁ%ﬁwlb&§érs GRRRR %bﬁlpﬁgbs%ﬁl%giﬂeﬂsg b %&r@uﬂwﬁf effective
. The uSe of a conpound according to C ai m
amcelmanf 4 phamatéigicelofontposgiophacardinguo iCda 165.accept abl e
salt thereof, in the manufacture of a medi canent for
the treatnent or prophyl axis of human di seases or
19. conplich&Msd bNCaP, %Eﬂeﬂaﬁ@&s&fdefﬁ%lﬁelﬁ'ep QHis@és% learning
receptor is beneficial selected from neurol ogi cal
defiditseogdiion, depsij.cittontion défsut; denwory lass,eAtkention deficit Hyperactivity
. 1 npai nt di sorder 's ase lL.earnin
DisiFE PRl oG oSt ringp’s didash ARuRTR o potfaangpgeeeneraiive
disdr@&§ in Whic8Ahdre i 108 ddholib PR sFhAs¥d, tjéﬂa@‘ RRBGR addiction, craving,
anxi ety, schlzoghrenla mani a”or mani ¢ “depr essi on,
pairpand forgdeerativgi coditis,avhitly pepiges admindsteres @ theTapgnacally' effective
rod enerative disorder |n whi ch
i EPES PR Bl i CRERSER Bt ipR R SIS 5. e Lee o
a conmpound according to Claim, in the manuf act ur e of
a nmedi canment for the treatnment or prophylaxis of
20. j etA sgthqsionindgeing theegessatips of empking comptising adininistetieg an effective
sation. .of, smoking or the tr of nicotine

g E PR P R or B A SR EER« Tngt o

exposure to products containing nicotine.

21.  Theuse of a compound according to Claim 1, an enantiomer thereof or a
pharmaceutically-acceptable salt thereof, in the manufacture of a medicament for the

treatment or prophylaxis of human diseases or conditions in which activation of the o7

nicotinic receptor is beneficial selected from neurological disorders, psychotic disorders,

intellectual impairment disorders, Alzheimer’s disease, learning deficit, cognition 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.

22.  The use of a compound according to Claim 1, 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.



