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WD 2005/ 049611 PCT/ SE2004/ 001659 -1 5- SUBSTI TUTED
| M DAZOLES TECHNI CAL FI ELD *166166* This invention
rel ates to novel 5-substituted i m dazol es or

PIO20P8Q48¢M | cal | y- acceptabl e salts thereof, pPeHe&001659

for preparin% thenh pﬂarnaceuﬂkcalhconposi%Lpns 5

contai ning themand their use in therapy. is

vt o part oot sssymmcrevspromazpasee < nat [N
i gands for_alpha 7 nicotinic acetylcholine receptors

’lZE&g{hMF@;ELD BACKGROUND OF THE | NVENTI ON The use of !’

B A L

ace@ptabiecalihtheren pgocesses farpreparingsihem, plamibchtcaleompositions
a

<ot IR Sl G i Lo

154t BieA0RBAeRE dlphanalceffic AcetyiohulRt F&eftof(BI hAMARs RN
Par ki nson' s gllpsease has bégn di scusgteﬁsy(i n I\/bDo)EaI d et

BACKGROIBYD O ERE INVENAE@Ny | chol i ne Receptors:

Chapii B dfcdiins HEER Bhl KiooflE 4 ARG Qors iy the treatment of
avamge of (dis_op:brs_ -imtc_alﬁﬁg red%xcedieimliner?icefe?:tibn,csuph SnAlzbeiepo's disease,
PR A BRTR it s R, PRl TR Bt O tcgistection
s¥iilkophfenid) Anal gédhr, F3drette’Pidrbid, labdNP Akink 61 s UiNAsRhh{Péen discussed in

This invention enconpasses_conpounds of fornula |I: ~

Mobouald ezjal. (145 eNieotinig Acetyighplinehacsptors: Malecgiar Biology, (Ghemistry

bl A AR ORI o 50,515,

Acaddic\Press Inc., San Diego, CA; and in Williams et al. (1994) "Neuronal Nicotinic
Acetylcholine Receptors," Drug News & Perspectives, vol. 7, pp. 205-223.
DESCRIPTION OF THE INVENTION

This invention encompasses compounds of formula I:

wherein:;

Areprésents: :
] 1 v \V}

where R represents hydrogen or methyl, and
R! represents a moiety of Formula VI
1
Ar
/ ~
D VI,
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-

I

*G00002*
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25 Arl is selected froma 5- or 6-nenbered aromatic or

heteroaromatic ring having 0, 1 or 2 nitrogen atonB

0 or 1 oxygen atoms, and O or 1 sul fur atons,

WE 200YM¥6Mr om an 8-, 9 ~1100 00 VIII 0111 VI |PC1791119@)4/001659

~I I ~ *000002* WD 2005/ 049611 RXT/ SE2004/ 001659 -2 or

10- menbered fused aromatic or heteroaromatic ring

ot Y 6neimbeaed fskdhrorhaticCorBetefoatdrhdtRIRIB systbAMaving 001, 2lor 3 nitrogen

oxygen atons, and O or 1 sulfur atonms; Dis selected

atquasy D19y d ozeem, atows red 0 6F 1 pulfim atomgherein 5 E i s a

S|ngl ' 2153 2 is selected from
ﬁlsggﬁgte glrne oge?faltglﬁcg% éroaromatic ring

wuwmmg 0, 1 or 2 n|trogen atons, 0 or 1 oxygen. atons,

and or | fuyr at gre each Ar' or Are noi ety

S&ﬁ% utfq u‘t(%d o508 1, 2 or 3 substituents

Sel el blcefti ok a 5 Qr 6%@:!{136{'!% aroﬁaﬁ&@l'%el&ﬁﬁ%bmanc ring having 0, 1

- C2- Coal kynyl , hal ogen, -CN %G

oKRZBIZen GHENRD RB | 0XYIRS, atan@moro}mﬂ@omzns R2 and R3

are i y

hydr (\)%hgg&eea@%%? céf mﬁ%}o?&& E;%%%E e%gk}tg{ggbi Bf?a?&&){aﬁgﬂbstltuents

selettell FioRA-R>; medlkyr -C30BenylorC,FCsakkiydylBalogen, -CN, -NO;, -CF3,

SRR, G SRR A S o,

2; N R%enf R’ hredhd n&dﬂﬂy Redtsd At@%%@ﬁx@&kkfm%ﬂhﬁﬁég%ﬂ &, Caalkyl,

each occurrence gl kyl, aryl,

vl betranyl, RO IR rgﬂzpalcgos@z?eo‘i’fpasses
t
o oo e e R i oAl AR GCHY AMONN @ 1Y GRBLE sutfor, NR, or a

adpounds of formula I, pharnaceutlcal conposi tions

and f.Qr at i ons contalnlng t hem nmet hods of using
thenﬂﬂ%fg% di seases and conditions either alone or

in cqmbonﬁbfpn with other therapeutically-active

conpounds or substances, processes and internediates

used 18 Opt ephreedt hem uses of them as nedicanents, 25

uses gof

U9 16t BB 1R B WSl G BB 1Mo s, o
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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'- Compounds of the invention are those according to

formulal: ~ N-A-1 R 30 wherein: WO
2005/ 049611 PCT/ SE2004/ 001659 -3- A represents: RN
WO 200§/0496RA 11 11 1V .V where R represents hbF/eRpEpH/001659

or nethyl, and R represents-3a noiety of Fornula VI 5
"DWVI, Al is selected froma 5- or 6-nmenbered
arorrg;lle re@dnifiet eroaromatic ring having 0, 1 or 2
nltrogen atoms 0 or I oxygen atoms and O or 1 sulfur

atons, or ted f HOr 10-menb d
fused ar c or h ter arormt ng sy§t em-Havdrg® 0,
1, 2 or rogen oxygen atg nd O

or 1 sulflhI at ons; 10 D is sel ected from hyBrogén,
NR2R3, or E-Ar2; whengin E is apgingle bond, -Qy,
-S-, or -NR3-; Ar2 is selected froma 5- or 6-merrbered
ar onathere R repinestrts bpdrogat arenathylgpandavi ng 0, 1 or 2

nitrqogen ato Q or atons, and O or 1 sulfur
ato r?gesﬁﬂg%ém@%té'r? kP %geﬂrZ noi ety may be

unsubst ituted or bear 3 substituents selected
from-R3, -d -Cosalkyl, -CZ Iker%.i, - C2- Ceal kynyl ,
hal ogen, -CN, -NO2, -CF3, -S(OnR3; -NR2R3,

- CH2 M2 B3electelR&onr A342083manberéDatBthatider lfdodr8matiering having 0, 1
i ndependently sel ected at each occurrence from

P dHiteRgsA atoms; O om hpwygen atomsy pnd Gior lesulfyr goms, @(S@eFé&d from an 8-, 9-
or% Qé}l’iﬁ%d ﬁ@&%‘?&m&fc or%%%roﬂtlc%&g@st@ﬂ%aﬁﬁg o, 2 or 3 mtrogen

nbination 1s -( k- wherein Gis oxy
ascuns‘ Qror IINRgagencatoras, and 0 or 1 sulﬁlr atoms; oo

D is selected from hydrogen, NR’R?, or E‘-Arz;
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 O or 1 sulfur atoms;

where each Ar! or Ar” moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from -R?, -C;-Cialkyl, -C,-Cealkenyl, -C,-Cealkynyl, halogen, -CN, -NO,, -CFs,
-S(0).R®, -NR?R®, -CH,NR’R?, -OR?, -CH,O0R? or -CO,R%;

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

R and R’ in combination is -(CH;);G(CHa)- wherein G is oxygen, sulfur, NR* ora
bond;

jis2,3 or4;

kis0,1o0r2;

nis 0, 1or2,and

R*is independently selected at each occurrence from hydrogen, -Ci4alkyl, aryl, or
heteroaryl;

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

More particular compounds are those of formula I wherein:



10

15

20

25

bond; jis2,30r4; kisO,1or2; nis 0, 1 or 2, and 25

R4 is independently selected at each occurrence from
hydrogen, -C ..alkyl, aryl, or heteroaryl; and
WP&OM“Q@AHS enantioners, in vivo-hydrol ysaBfESE2004/001659
precursors and phar maceut i caM-y- acceptabl e salts
thereof. More particular conpounds are those of

f or mAl Apdesihtgr ei n: WO 2005/ 049611 PCT/ SE2004/ 001659

-4- A represents eN | | R represents hydrogen or a
noi ety of Fornmula VI Arl D wherein: Arl is
selected froma 5- or-6-ne d aromatic or

het erocaromatic ring having & 1 nitrogen atons, O

or 1 oxygen atons, and O or sul fur atons; Dis
sel ected from hydrogen NR2R3) or E-Ar2 wherein: 10
a single bon -, =S, or -NR3-; Are is

seI o8 é%prraeaﬁrhérd@g%?r aamﬁle%ng@am&Pafﬂm ic or

het eroaromati c ring having 101 1 nitrogen atons, O

or 1 oxygen atons, and 0 ef 1Dsulfur atons; where each

Arl or Ar2 noiety may be unsubst i t Ybed or bear 1, 2 or
whesdipstituents sel ected from hal ogen, -CN, -NC2,

CQ,FB -CH3 or -C2H5; 15 R2 and R3 are independently

sel edubis salecfeé@nnta:@mrﬁencmbmcbmmym eufwieroaromatic ring having 0 or 1

-Cl. CAa etero I andR3 in
ORS¢ [rmqyb orio {J!rfp Eﬂiﬁ‘%f %gﬁ‘%fﬁ%ﬁ& i s oxygen; |
is 2D selléctéd ﬁ‘éni 18/dthged, NR2R2 or E-Ar%;

wherein:

Eisa srngle bOI;ld, ;O-, -S-, or -NR>-;

Ar? is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, O or 1 oxygen atoms, and O 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(CH2),- 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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20 and stereoi soners, enantioners, in

vi vo- hydr ol ysabl e precursors and

pharmaceutical |l y-acceptable salts thereof. Particul ar

YORBYMeH1 of the invention are conpounds accoPel/Pgpop4Po1659

formula | wherein A represents: ON 25 and

st ereoi soners, enantioners and ,

pharmaceuti cal | y-accept abl e sal.Ns thereof. Particul ar

conpounds of the invention ar§ R) soners of compounds

of formula | in accord wth,R Y, la VII, WO

2005/ 049611 PCT/ SE2004/ 0016859 -%4:AI R VII wherein

A and RI are as defined for conpbunds of fornula I.

O her particul ar conmpounds of e invention are those

of formula VII wherein Ais o 5 fornmula Il and R is

viterehe Al apd R fags asadefpedifodl Soporinds offosnila IMOSt parti cul ar

conmpounds of the invention are those_of fornula_ Vil ) )

wher &lther gagticulsr compgungs of the mygpfion arg hosesoffarmyla Tk wherein A is of
PHAAG ROs dsQlefHbdfok cortbdiflis Mtttk ar conpounds  of

the 1 nvention include t(I?]o e of formula | wherein E

r epr Mashparticulsi sogipeubdsmf;theinvention arertheseof forttuby ¥ fwherein A is of

nd arnageutically=accept ahl e.salt.s, C . 10
BRepRiARI RIS Eped FR SRR SRIEL: et i on are
t hos ©thdr phfticilar sorhpatnds 6f e Mventich inélidefpbervflfora@Na I'@herein E
optional ' substituents as defjned herein. O her
TERfptents 3 siele bonds on#serantey therealnindphagpcetiraly-a¢qctahle salts
Reredfor mula | wherein Arl is thiophenyl and Are is
sel ected from hydrogen, hal ogen, phenyl, furanyl or
t hi opedisylar carBpdvads pfithe frventinl are those oft formils I whengisk Ariégl
tpﬁrﬁaeinn an)'%{ té}&éh rsuﬁ&ﬁ@e?lﬁglg%eﬁxtedthggeiﬂ nvention are
BEEYLEETH P erern an ' '
phar ke paitivalar yorapaeyds abthe irvahtich dnbexnpaes thok#loBformula 1 wherein

AR GSRPGT 54 A7 e ok B roe i Blogea o) b sy o hiophenyl

bR Bplisnal sutAdiehts 8t affhedhelehe sane elenment. In a
particular formof this 20 aspect of the invention

t he Qortisslandompounds afithg invention e thioagidaspribediherein and
radi f- | are nt hesi zed either b
et ilaf hORPLEL SRR 71 SO 2o o e oY

I ncorpora ed starting materials or, in
t he Ina further aspect the invention relates to compounds according to formula I wherein

-

one or more of -t':ne 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 a7 nicotinic acetylcholine receptor. Such tritium-labeled compounds
may be used in assays that measure the displacement of a such compounds to assess the

binding of ligand that bind to a7 nicotinic acetylcholine receptors.
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case of tritium exchange of hydrogen for tritium by

known net hods. Known nethods include (1) electrophilic

hal ogenati on, followed by reduction of the hal ogen in
MO20pYM8Ehce of a tritiumsource, for exanpl BCT/BK2004/001659
hydrogenation. with tritiumgas in the presence of a

25 pal l adium catal yst, or (2) exchange of hydrogen for

tri t i B dURdr faGdBMe ifVehtiéh 1R85 26 §<§in;|§lfund§ &chfd‘iHEt B384 and their
a suitable organonetallic (e.g. palladiunm catalyst.

usp ipberaplys ansk totchmppsitienstdoptainingdherad with tritiumare

usef b SG : iginal ¢ oun

v ol e 0RaE R e BSh TR Do BARRYRRs o
fommila Flfor dlga_ahéxapy of disea@astmﬂjﬁnaécsthmugh tlielhegalf oﬂgiieéﬂﬂid’lzidétgrlcholine
acet chol I ne r.eceptor. C tritiu a e CO oun

rSDIRLY RSB TASE%) G T PR S o e s pf CRBEHABHRS of
fB8frmfa $ 5 BheCBERON HERsdablsFRBRN &xfb%gh Rlendk P07 ijﬁg\%acetymholme

that bind to O'nicotinic acetylcholine receptors.
re@pBr9P49611 PCT/ SE2004/ 001659 -6 In anot her aspect

% gre Iﬁn‘n Vg netr Ig%(%ct[cﬁ lél'i\ac?igw??éfén i%ﬁc ogagsgg§ %3% 3 El?)lg ﬂ'gat}n%nt or prophylaxis of

i RANA Bt EdrARons ANAIch a&td/atibe BT thé 67 ANOLRR reRBRL &l behBffcial which
I nvention enconpasses the use of conpounds accordi ng

method epmpnsises administering a thesapspljcally-etipuvg sawuntafiapospound of the
: . ' j {0 .choline 5
“?2%@%?g%iQﬁ%ﬁﬁ%FQHBQ%P?%ﬁ?%?aggﬁggﬁﬁ%#&¥he i nvention

r el atGae embotlimeentisfthisfaspeehpithe dventfonfina methmd lof trestndehicor
thlg{é{ﬁ’)‘# oL dis aaﬁs dme.di at.ed t hrough .the action .of, a7 .

P » Whereln: the dNgTdPTS AR oisPiFPRITCiR, JRATL4 OrOFRIE fengpssion.
t he iAno@id bRABodReAITASES Bspedt TR 1aFentibn i LAERBNbS @&atment or”
prophyl axis of _diseases or conditions in which

raenhylxis f mewplagiral divorfers crsyehotic diserdsts g intellegaigbimpairgent
O S R S PR PR End el B oy of pgompound

dfthesinvéndiont o a subj ect suffering from said di sease or

condi tian. e e diment of .this aspect.o he
Coverfio pabadREnt RS TERor tin vl M BEmEH of fstment or
pibsHyRixis, Whereli thodderder is Adrheiredrts diseady, kapigdutiait, ¢oRitan deficit,
or mani ¢ depression. Another enbodi nent. of this

aligplien deficity THemoNy et qraMtention Deligihgupesictivite Bisepdar- or 15

Pr ophyl AR SmBbdiReH! SHilig hgrbt dFROh(&Hidn iS2SMERG bftreatment or
di sorders or intellectual i1inpairnent disorders, which

mrophylaxise whengin the diserdenig Parkinsen’a disease Jduntingtonf scdisqases Tourette’s

ampunt of a_ conmpound .. he | n .on. y o
SR nebrepRAS Btrpbitfn bRKE Mk o S AP perei sypppses
of t rAwitiee Binbodimept cfithiy hepettsof thdiavenition isemethed bfleeatment or

Al zhei ner' s _di sease, | earning.deficit, cognitjon _ . X
ryephylaxis of jetlag, nicotxsne addictellon, cra%mg, pain, and for cerat{ve 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 pharmacenutically-acceptable

excipient, diluent, lubricant or carrier.
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- defigit, goembian flefiglls attiptipnd

20 attention deficit, nmenory loss, or Attention

Deficit Hyperactivity Disorder. Another enbodi nent of

this aspect of the invention is a nethod of treatnment

WO 205¥4HHY | axi s, wherein the disorder is Par kPEEeHR0/001659

di sease, Huntington's disease;7-Tourette's C_

syndrone, or neurodegenerative disorders in which

t her @ fusthbi0fPed®bf £8 AhveRiclitd )6 a phatacedidl ddgfposition useful for

enbodi ment of this aspect of the invention is a nethod

tigpting erarenenting? comitiqpras disprdsx mentigyed hptein arisingdrom dysfunction of

Lot - V] orRgid [in Y S kAL e
n\%% %ﬁ % %R%P%Ige sljeg%mrnl st g?"%%‘qsg&tlﬁ g r apeu%li %‘gfﬁ?%ly & hidman,
coinpesihg we amomtf a cdmpowndryf Garmublaof, at breantiomemnthereof or aYet
not her . egbodi nept of .t hi ect. of the invention js.
SRRkl ot HRREe Hhe Ae vE M A e sondero

CORATREN, 388 aPidiE: Bhé pIRmAGuBERIS  dcesitdbte @M diRbn@Iubricant or carrier.

conpound of the 1nvention. 30 Another enbodi ment of .

t hi s Amofher embediret afifhie atpedpfithe inventian Aletettoiuse pf a pharmaceutical
. i Si . ' ' .

SRERI5 4y ETR 88 B SAIR ARl Db N B discucs

@ sendifi@nitin whidhsetivatioh Wb the @nticadinicCr@tepitaris baeficial.

2005/ 049611 PCT/ SE2004/ 001659 . -7 A further aspect of :

t he ARoEE PRodiment ofdhig aspgetf thedgvention isthe B&ﬁﬁfg]éﬁ phagRaceutical

bitliord 8f the ivRALAHOr Bk tRAEIERNH 1 MHnkindibeRal disord
(gﬁgoré%r ne%?{oned hérgin_aris[ggggﬁbn1dy§#unc€?%h of o
mychotic disordarsatryteltestuahisnnaigrorept disordersir ot r ansmi ssion i n

% o Robirs PSR s MRV B8 e P TR Bl
dehposttice vt the alvelticicfoe the alehttneatdr propigiady of Alblet@tl ydisdase, learning
treating or preventing such disorder or . condt_ii t iI&)n, ..

E%ﬂttt p@g}ops,l_ogse @’é‘ﬁf‘%‘lﬂ Reficit Hyperactivity
BX&HSY, ftiety HohisBptrenih, WP aGAYr nftiniCdbprds§ibn, Pafiol & disease,
enmbodi ment “of this aspect of the invention relates to )
Hungingfon’s diseasardowngits’s ayndeasng sewrofemenesptiverdisordery avwhiek there is loss

for 4 dre i. 0t i . Or is. .
ofShalieSt SERRE Mne 2R & o bR MR e tha
fesdting/fréth @@pdsniecto paEiapts oontainingaiwiine,icedving] PaiArmkdifer ulcerative -
enhodi nent of this aspect of the invention is the use
®fti$-he phar maceutical conposi tion of the invention
for tAerinePApERIYE tHRinwhaesl tBhst oFh cHRPHRIdUGESang to the invention,
di sorders, psychotic disorders or intellectual
sorppantiomantheseefor asharmagenictibiraccenteile Falethereef, in the sanufacture of a
R b reoE ok BRphyRl e i Bl ot onditons menfioned hercin
t r eatAmotier embpdinehidfahis aspett oflthdiniverdiohss e sseasfem compound of the
Jearnin 15 - _deficit, cognitjo ef | Ci attenti.on
-'ag?qtleper?ﬂlm&c‘ﬂs%%ﬁa%ﬁ@ﬂw&f?f s eﬂ?@ﬁ@f)&’@iqmﬁ* pipuman

S UL LondiidsisGh WhichGREiEABR beie 37 HidotilR YedepRlr idBédkficial.

epressi on, Parkinson's di sease,

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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Hunti ngton's di sease, Tourette's syndrone,

neur odegener ative disorders in which there is loss of
chol i nergi ¢ synapse, jetlag, cessation of sno
WiO9905/¢4814ddi ction including that resulting ngg$2004/001659
exposure to products contai ni r nicotine, craving,

pain, and for ulcerative 20 colitis. A further aspect

of - t MenotHey embbdimehofithie asteet affthedinoanion i e ﬁﬁ‘d?&TaCHoﬁﬁ)oﬁﬁH of the
the i nvention,  an enpantioner ‘(hereof or

- ipYeRHfR EEhE m@avfaywﬁc%f@@%wénegh Of tredmentr, pr«pnhylamc_s of anxiety,

r for the treatnent or
sOR2 14l o8 nfihiathr éﬁ%ﬂ:‘ &gf@?ﬁbn

pro axi s 01 th ses or conditions nmentioned
her e iA:nothfm emhedimenbafdhivespecioff thehinxerdiop écthe afe diﬂ’aecompound of the

.|nv=ntlo is the us co udofthe

ipfRoE 10Re MRt REelE s tedierE Y BeBlent ol peprboiagis of Rarkinson’s

dideasd] Hﬁﬂﬁng%n P aRpdy, Potiréttedy syhdddaiR, ordieaRAEQeRtive disorders in which

conditions in which activation of the a7 Ricotinic

these isgewroficholinengie pygapses. Anot her enbodi ment of this

aspe %noﬂer Eﬁ\%oﬂlﬂl\éﬁ ftﬁg a {Jﬁhéjrf‘ﬁe 1fon S t‘ﬁg ﬂ&om%o%omd as

the 1Tnvention in act ure o I canent

delﬂmbbd ebdveen lthecmarmf@phy bﬁa(mdlcimcm rﬁwrdh@@eatmbnt or prophylaxis of
ordersmco&%fghotltc di sorders or intell ectual

JF PR alé 30 Anot her enbodi nent of this

as pe@nofier bfiRci dikdinvertionFelbiestotbeutfiofa copipp@d st tBf invention in
the invention in the manufacture of a nedi cament for

the manyfachirenf agnesligamentfos fagtlitating hs ¢rsgatign ofsraeldngor the treatment of

ALt N LA AL ot conining
mkqtee.acti vity Di sorder. WO 2005/ 049611

PCT/ 04/ 0016 nbodi et of .t hi :

RS- T M T

dfhtempmmdent-cil ey the dbstage adminisezédwi, of corstpirg suithnhe dodfipound

nt or. pr.o | axi.s of nX| et i zophreni a,
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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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- 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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Experimental Procedures andrijefizgiog ons (94%)

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 20-25 °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 gfam 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 5u SB-C8
column 2.1mm x 5 cm. Solvents: A = H,0O 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 h:lin., -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; Cy_galkyl 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; C,.
galkynyl includes ethynyl or propynyl; the C;.4alkyl groups referred to herein, e.g., methyl,
ethyl, n-propyl, h—buty_l, i-propill, i-butyl, t-butyl, s-butyl, whether alone or part of another
group, may be straight-chained or branched, and the C;_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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Commerci al reagents were used w thout further

purification. Mass spectra were 5 recorded using

either a Hewl ett Packard 5988A or a M croMass
WYY Vass Spectroneter and are report edP@ESH094/001659
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i ncl udes net hyl and linear, <cyclic or br anched
sasy i tonpondpb imgh. Wiemheansd (<38, e pragubated with 5 T 11 -

4G AR BERTbhvind sl AN, St L REPUIED i GoClz or 0.5

BGTA ¢ Bﬂiyleﬁé glyexlebfiydﬂ aﬁﬂmﬁtﬁyﬁ&ie&}/ﬁy 2 bousslatidesC einhy]ﬁégll filtered and
t he 4al k rou s referred to_herein

Véasbedr 4(1) Eﬂ‘gﬁ 9yer W}éa(qux gla§§ 5 yprs tﬁw&qs? p u§m%|a@§%del cell harvester.
Pre-*ﬁlé%t}ﬂ tht FiREHsY¥br 3 ﬁou?é"\';vml 190BsANEeH1%3 pen ﬁ)d?}‘etlﬂﬁéﬂeuﬁ’iﬁe) in water is

anot group, may be straight-chai ned or branch
camdaltfh:elomﬁwer zblalny* (Oeft76% p%totahyotmtsmr menuts,fchpn-speceﬁog)mdmg is

FFRRLIIO iy SrBE ag B PAGHR AR B P ogen

O E A%%% %g td t!ﬂ@ﬁ%QiAChW%ug%{é/ 049611
armaceuti1 cal |l y-accept abl e
fhdingn Using e presdurs aodgfieddipom mtml-ﬁqnows and

e QRETRRMETRES LS by S A oo

RNRHAEEY b -Bat Mndifg eRbpkbRriafed for 20 @mn@m@ﬁmlzmoo x g, washed twice,
mal ei ¢, hydrochloric, hydrobronic,
and then re-suspended in HB- contammg 100 u M dusopropyl ﬂuorophosphate After 20

minutes at 4 °C, membranes (approximately 0.5 mg) are incubated with 3 nM [*H] -(-)-
nicotine, test drug, 1 i 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
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Bt g ARl Rl s s pended | n He
contai ning 100 Mdiisopropyl flugrophosphate. After
20 mnutes at 4 C, nenbran (@oxi mately 0.5 np)
are incubated with 3 nM[3 - (N ni coti ne, test

en filtered over

drug, 1 Matropine, and §i
EGTA for 1 hour at 4 C,

What man _gl ass fibre filters (thickness C) (pre-treated
Por P-Iyfzol-dylirazadbieyctol? BRl9ctdsnGy a Brandel cel |
har v eg] £eotutlianr fRfiELd1E 6.33 £ 96 Mnd1P indRAFArbRE o
car bgﬁﬁolo,u and speci fi §6 bigﬁ.di ng I 2‘“&’8?’“5&“ ?Hg%fl%&anMto c
Bidencd miyogent admaspdiesesias afided tiogylchhoridn (2. Bmi023 3060l dépwvise,
rle?,s%{t/inng%%(}ﬁ{e%vqa]it%%%eciﬁigag’e. 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
Nép_SO,;, 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) 5 1.72 (m,
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cal cul ated using the non-linear curve fitting program
ALLFI T ?DeLean A, Munson P J and Rodbard D (1977

WO 39pR/uP Y 235: E97- E102). Saturati on curveBCHpE004/001659
fitted to a one site nodel, udfng the non-1iinear

regressi on program ENZFI TTER (Leat herbarrow, R J.
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e n - ni cotine |igands
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hiqnyl  chl or.i d 1 28. 8 |
B35 190 oy L8N 64 TR0 G deihit o G e 110, 281:3.05 (m,
£y 8! 15%&1 m=mt5%& 4131,% 1IH)X3 My eadw,aﬁ— @@@e@ht ps %rz , 1H), )4.2i6 (m, 1H), 7.05

gui nucl'i done droc | ori de sal 59°g),

@nﬁ%?@&@@ﬁz 62 (s50h1) under an i nert at nmospher e at

Bugbogd ARSI SBT3 bROREL TRt e RlchbloEF2 210ctane.

(aq). Adj usted to pH - 12 by _tHNe addltl on of 10% NaCH
25 (ag) and extracted into 92 (3x 100 nL). The
conmbi ned organic extra dried over Na2SO4,

n va

filtered and concentr a; 8. The residue was
subjected to flash chkg ogr aphy Bp2 - 40 grarms;
gradi ent elution: 1- 10%§N NH3/ CH2Cl12 at 50
m./mn over 40mn) to afford the title conmpound (1 a)
as anl-OrBrege-thigpheRv2 tyhkly-diydrogyetbapneny, 23% . Mass

e S P A RO

m].,)Lwas 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,O, 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,. 1-(5-bromo-thiophen-2-yl)-2,2-
dihydroxyethanone, as white-pink needles (6.723 g, 73%). 'H NMR (300 MHz, DMSO-ds) &
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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21), 1.79 (m 2H), 2.69 (m 2H), 3.02 (in, 2H), 3.26
(m 1H) 6.53 (d, J= 2Hz, 1H), 7.11 (s, 1H), 7.15 (s,

1ol (s TH. D
ik @Pﬁ%ﬁ‘?@l -1 -yl -1-azabicycl o[ 2. 2. 2] oct ane. ToP§T/SE2004/001659
m xture of -15-

3-imdazol -1-yl -l -azabicyclo[2.2.2]oct-2-ene (la) (356
Ny, Fik3ndividial ouad-8onsmEthitiwalledglags Yidls Svede ¢ it el with stir bars,

Ebrpmiteia %&%@é@gﬁﬂg@%&n@gﬂ%é& spemprium acette (195
1 ' :
(S 05 Eroh- thdobnBi-2- RS, D1y R AOkhAonl 056 RE 1 mumo)

nper at u The m rou
fdnmldﬂi’ud@@]%,@amdus @10 5L, 2.5y meol)ingrgbdoal Acomwheﬂ(l:l, 3.5mL).

i ber al | trated t ite-vyell
41, 8305 0sd e Seae fn B GO BRIt i By 2B ipesca 120 °C.
THereRhRGHRERY Wk 08mbindd BILRAWithGA6H Bitified: phl ~UIJ \Qﬁh 20%
5-30% 3N NH3/ MeOH - Et OAC at 60 mi/m nh over 25mi

NaQHl (o radexiracied wishsdltdn(S(a@bmhyandgtOAc Rstd rsb)a (ﬂle mmbmed

J{E@%& ?xrtrtigl:% ’Yge,r %Zégl 4&%?“ M%%;,,lfﬁ& %{%&Q&ﬁ%ﬁ;teﬁl bggg%g)pea/aa?ratmn toa

bowB getamy Tedidue2 TBE mBtefibl Wan subjébtpd to3lakh chudbthatakraphst (S0, — 120

oy Shgienf bnuioh 5 0o AR avrtyngele BibA ol Fon iR 4gmin) o

prbdide :«.152 Exegipli®omeric mixture of 5- and 4-bromothien ¥l-umdazolyl compounds as an
(R -3-[5-(5- brom)thlope- - -|mdazo 1-yl]-1-azab

qr@ggg»rt@{ gum (b1 88, 33&0) as determin yN H NMIR sigpal mtegratlon The mixture
ARy LRSS Mo OB N A g0 i,

r(uml@rmg)lt 280chm, td afforshertitlg Gtﬁsnpomlc) asmpaldn e:ahgedsdhd (766f rhg,XZO%)

Mk piegimArgvEE 1 1L RBE R IR 58y) 8 g8-1.80 (m, 4m,
e T i e
H’br ég% r(dgf zﬂg%gégbdso%@r {7 4z, émn%yl 54s, Eaft & 1H)-
_{_E%_ﬁﬂ@l | BETRY-5.Y5-Putal- I 1dopRith -GHREERALSR{-§.1L N vacuo

yel | ow r'esi due The residue”was subjected to
eljesctahh2.2goctariel | ation (150 C/ 1 Torr) to yield a
gl yoxal as a yellow oil, whi was i mredi ately added
to boiling water. Recrystalp’l tion from water,
filtration, and dryi ng 25 C and 5 Torr) vyielded
t he gl yoxal hydrate, -t hi ophen-2-yl)-2,2

di hydr oxyet hanone, a it e- piypkSneedl es (6.723 g,
73% . 'H NVR (300 MHz Od) (t, J= 6.1 Hz,
1H), 6.93 (d, J= 6.1 Hz, 2H), = 4.1 Hz,
111), 7.81 (d, J= 4.1 Hz, 1H); (300 MHz,

18 90639 6%:}%1 Ock%v%hlle]dzg%asg %ial %vgsz ch2a::r3ged]\'n:131 a stir b%r4 %1 7115m1xture based on

ihgraor &Nﬁm@mps éﬂ(R%t[ﬂf(S%rdth&thhdﬁhQM%h) fmiMAdot-1-yBzADb
alz(a:lg;<(::3lc(1)0[[.’22 2%]62Jt£ne (Example 6) and (R)-3-[5-(5-bromo-thiophen-2-yl)-imidazol-1-yl]-1-
azabicyclo[2.2.2]octane (Example 7) (65 mg, 0.19 mmol), 3-furanboronic acid (62 mg, 0.23
mmol), dichlorobis(triphenylphosphine)-palladium (IT) (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 pm 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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WD 2005/ 049611 PCT/ SE2004/ 001659 -15 Five i ndi vi dual

round- bottonmed thick-walled glass vials were charged

with stir bars, (R)-(+)-3-am noquinuclidine

Wh3pa e lor i de (440 ny, 2.21 mmmol), anmmoni unPEEEE2PE001659
(195 ng, 2.53 mol), -16-

1- (5-brono-thi ophen-2-yl)-2, 2-di hydr oxyet hanone (500

dv_ar 4§m2n1umg %% mgr,l/lfgglf g@és%@dw&@pcm mggléydﬁlteﬁgt]??@ %@Qg}%r?duct
qwnmng/\&a@ous were staactlmatedma asoly e‘cappmtlml o yiekdhtke title compound

64 90 L B0 5 o, o120 e SRR s oo
THONPIR (306 Mz, Ménvfred4)\aﬂel4(2m)(m, :150) 2e99t(ap;cae1d= wstmz 1H) 3.34-3.47

o
& ol a0 Ypreand & o8 SR ] 5 e LY. db (e D, 735 @,
OSBRSS (), GliRS YESVARAL I 08 H01R), U ST 15D, 7.94 s,

resi due. ”The materi al )j ected to
H&%ﬁﬁ(ﬂa@l’&phy (Si02 - 120 10 grams; gradl ent el ution:

a%nﬁ@ é’:N I&gé fl.]géci\pcljngﬁ %‘f atdgzoﬁnlgtlijﬁn %l}lcyg:lio[gﬁgl] nc,)tane

4- br onot hi enyl -i m dazol yI compaiMids as an orange-tan

gum (1.186 g, 33% as determrigd by 1H NMR si gnal
integration. The m xture Nsulfsequent |y purified by

SFC with 25% McOH Q02 wift h X[ 5% at 50 ni/mn,
nonitoring at 280 rim t\Q afford. title conmpound as

a pal e orange solid (700 Y, 209 Mass spectrum

(API+) M+ 1: 338 (100%; 1H NI\/R( 00 MHz, CDC13) 8

% ?2 ﬂoﬁ%&ﬂpocémescnﬂ%cf;ﬁ E(xﬁﬂdddﬁ € (R})‘S 5- &u en—%?laimidazol- -yD-1-
agphicycio[28. mtane]_vﬂ)s ob@nmd agd bypm@cﬂ-ﬂ'ﬁeﬂﬂ;e compomq\das pirrified by

lgP F%%C](E% a"t_.ur argﬁ%;telrpotaﬁfz dgtﬁ gls F&@roacﬁég g?élg Isalgas)ﬂ ﬁleai yellow

gunn Mk sgectmm[(APm)zw]mmaa e100%)l; 1Irl\t\nsms(smo/MHz MEOH-dy) 5 1.98-2.10

P ES o 5 907 Gene? ok Ton SR aidl vk 1D Gaten, 3.70-

§8’gﬁﬁ| 515(apth 4.5 Hz, 1H), 7.29 (dd, J = 4.0, 35Hz1 747(dd,J 3.5,
fomo- t hi ophen=2-yl)-i m daZzol -

é?ﬁmﬂlﬂ 804 DExampl e 6) and

ngélbl%C({/ngq @%@Wfo%l?%@%@?ﬁéx #lp pa*éﬁ;tg'a[é%{mcils a)ﬂhl]c@éus to those used in

Brandple 3 Zrefillustratedimiialde dci d (62 ng, 0.23 25 nmol )
di chl orobi s(tri phenyl phosphi ne) - p@l l'adium (11) (7 ny,

0. 0095 mmol ), Cs2CC8 (124 nmy, mmol ) and
DMVE/ H2O/EtOH (7:3:2 - 1 nL). T al was seal ed under
an argon \

R



'

purge and subjected to mcrowave radiation for 18

m nutes at 150 T. The resultant bl ack
fllteredthrougha07pmGIVFfllter g wth
DVSO (1 x 1 i) PCT/SE2004/001659

O30

11 m), di

lute with

washi n

slurry was

subj ected to RP-HPLC purificatl7en (gradient el ution:
5-45% acetonitrile WD 2005/ 049611 PCT/ SE2004/ 001659
-16 over 45 mnutes at 24 nlt4piet -

desired conpound

eluted at-15 4 mnytes) Thp product- cont m ning
fracti ons WesepledndentrateB via cenft r LGRS

evaporatifon to yielld the title corrp
bis-triflluoroacetig¢ acid salt (67'n g"%ﬁ’? I\/B@ngl)
spectrum{ (APl +) M+ 1. 326 (100%; hhixel‘qhﬁh)( 00 idtz, |
MeOH d4) 8294233 —{m—4H)—2-59app—d—3F+25Hz
111). 3.34-3.47 5 (m 039 3 7428094 (im
2H), 5.22 (app t, = }. 76 (s, 1K), 7.39
(d, J= 4 Hz, 11-1) |Hz, 1H), 7.60 (t,]
J= 1.8 Hr; J.I‘I)j 84 ‘@61%92‘; (3¢ ),
9.54 (s, |IH. Exarm ' ]
(R) - 3- (54 Thi ophen- 4 l')-1-azabi|cycl o[ 4. 2
.2]octang¢. N N S] ess descrilbed in
Exanpl e 3—(R)-3-(§- itmdazol-ldyl)-1- |
azabi cycllo[ 2. 8. 2] od @35 a by{Bsdduct|.
The titl ¢ conpound) . RP-HPLC{( el ut ed
at 7.6 mjnutes) to {ri fluoroagetic acjid
salt as a clear, ye |spectrum (APl +) M +
1: 260 (I00% 5 IH T8 1. 985 2. 10
(m 3H), |2 147(m ] -‘T% 3 Hz, 12H),
3.35-3.46 (m 3H) 170 15 3. 87 (m 2H),
5.15 (app t, J= 4 (dd J= 410, 3.5
HZ, | 147 (dd 722 (nq i
2H), 9.50 (s, 81H). |. ;hle51fo||ovm 82
structure prepared gous to those usé€d
in Exanple 3 are i ble 1. eN|WD |
2005/ 049611 PCT/ SE2004/ 001659 {Table 1 BExanple #
R LCOMS NE retention (MF I) tine (mn) iton 4 0.3
260
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5S1.61 336 6 YS NO0.33 337 7 bis/ S1.54 342 \ 8
1.51 342 | / S WD 2005/049611 PCT/ SE2004/ 001659 - 18-
CLAIMS 1. A conpound according to formula I: f -; N
NOR00H043¢1dr ei n: A represents: RNor CNN I\IPCT/BE2004/001659
IV V where R represents hydrog@s or nethyl, and Rl
represents hydrogen or a noiety of Fornmula VI ~Ar,
dOalhs Wherein: Arl is selected froma 5- or

6- menbered aromatic or heteroaromatic ring having 0, 1

.or 2 nitrogen atons, 0 or 1 oxygen atonms, and O or 1

I:S[l’” fu agl d‘ﬁigg%:fo?ngxufalom an 8-, 9- or

use 820t het eroaromatic ri ng

system havi ng 0, 1, 2 or 3 nl/lr\bgen 15 atonms, O or 1
oxygen atons, and O or 1 sulflu / tonms; CDis selected
from hydrogen, NR2R3, or E-ANZY wherein Eis a single
bond, -0-, -S-, or -NR3-; Are igsselected froma 5- or
6-menber ed aromatic or heteroar Sratl c ring having 0, 1
219 -.0r 2 nitrogen atons, 0 or 1 oxygen atons, and O or
WOLEHPf ur  at ons;

A represents:
N N rN
il il \Y \V}

where R represents hydrogen or methyl, and

R! represents hydrogen or a moiety of Formula VI

1
Ar
0N
D VI,

-wherein:

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

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?, -C;-Calkyl, -C,-Csalkenyl, -Co-Cealkynyl, halogen, -CN, -NO,, -CFs,
-S(0).R?, -NR?R?, -CH,NR’R?, -OR?, -CH,OR’ or -COR*;

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

R? and R? in combination is -(CHz);G(CHa)x- wherein G is oxygen, sulfur, NR* ora
bond;
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WO\RIORR496

where each Arl or Ar2 noiety may be unsubstituted or
bear 1, 2 or 3 substituents selected from-R3,
- d - Coal k}/ -C2 Céal kenyl , -C2-C6al kynyl, halo
1 -S(O nR3, -NR2R3, - CH2NR2R3, PC 2004/001659
-CH2OR3 or Q)2R4; R2 and R3 &% independently
sel ected at each occurrence from hydrogen,
-C _G4sbkybs4; 25 aryl, heteroaryl, -C(OR4, -C(O NHR4,
- CO2R4, or - SO2R4, or R2 and R3 in conbination is
- (CHAS 3& ¥k wherein Gis oxygen, sulfur, NR4, or a
bond,nM@ ggpg/zglﬂ%ll PCT/ SE2004/ 001659 -19- j is 2,3
or 4; 'is 0, T or 2, nis 0, 1or 2, and R4 is
i nde p&ha émtepsndsntleselestedaat cashohcwrnoe fremdwdfogem-C salkyl, aryl, or
g%{dr%gf_n, -C _4dal kyl, aryl, or 5 heteroaryl; and
’sonmers, enantioners, in vivo-hydrol ysable

prec Luxﬁcsteﬁecﬂmlerp RALIRERE oabd: Wyda619€Bledfbarsond Al
thereof. 2. A conmpound according to Claim1 wherein:

Hma‘fe@B?aé]é’eaﬁF@tat&?\FatRFhef@ér esents hydrogen or a

nmoi ety of Fornmula VI D VI, wherein: 15 Arl is
selected froma 5- or 6-menbered aromatic or

het erbaompamxidmcccbrd'glgha@ilarhg lovigreit: nitrogen atons, O

g%‘g tonms, and O or 1 sulfur atons; Dis
sel ect &P FFB hydr ogen, NR2R3, or E-Ar2; wherein: CE

is a single bond, -0-, -S, - -; 20 Ar2 is
selected froma 5- or 6-ne er aromatic or
het eroaromatic ring having | J1 nitrogen atons, O

or 1 oxygen atons, and 0 or 1Nsulfur atons; where each
Arl or A? noiety nmay be unsubgtituted or bear 1, 2 or
3 substituents selected fromhal ogen, -CN, -NO2,
- CF3, R} 1@pisants hydRogen or a moiety of Formula VI
1
Ar
7~ D VI

wherein:

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 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 or 1

nitrogen atoms, 0 or 1 oxygen atoms, and O 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 -(CH2);G(CHa)x- wherein G is oxygen;

jis2,3 or 4;

kis0, 1 or2;
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R2 and R3 are independently selected at each
occurrence from hydrogen, -d _C4allcyl, 25 aryl,
heteroaryl, or R2 and R3 in conbination is

Q995 ‘& )k- wherein Gis oxygen; jis2, 3oF%I/SE2004/001659
ki sO, 1or2; WD 2005/ 049611 PCT+3E2004/ 001659 -20 and
stereoi soners, enantioners, in vivo-hydrol ysable

- pr ec unelGteedsvinery) kadntivaers incabd-yydadgeplegirt@rsad sl

thereof. | A conqpound accqording to Claim1l, wherein A

P@&%@éﬁ@%ﬁﬂcmtﬁ e 3its thereody enanti omer t hereof, and

phar maceutical |l y-acceptable salts thereof. 4. A
conpound according to Caim1l, wherein said conpound
3.s anARompownsractordmgde Cipimd, wibenginf Arepigsantss |, A 10 R
VII wherein A and Rl are as defipnged for conpounds of

formula I. 5. A conpound acegor\h to Cdaim4, wherein
Ais of formula Il (\N 15 nd Rl is as defined
for conpounds of forrmula I. B A conpound according to

Gaim1l, wherein E represents a single bond; or an
enantioner thereof, and phar nficeuti cal | y-accept abl e

§P! el Uerect ol o An SRRRRULLAEEAEHILNG hreChal M L

wher el n Is thio ound according to
Caim1, wherein Arl is thiophenyl and Are is sel ected

bt ophRPPREAC O RET Gt s TBGein At EEPossd ffgn Risomer in accord
280 ERA86W, PCT/ SE2004/ 001659 - 21
_N
20
A X
Vi

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

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

and R! is as defined for compounds of formula I.

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.



9. A conpound according to Claim1, wherein one or

nore of the atons is a radioi sotope of the sane

el enent. 10. A pharmaceutical conposition conprising a
conmpound according to Caim1 and a

pharmaceutical |l y-acceptabl e diluent, [ubricant or
WePddos@lse111. The use of a conmpound accor di nge+RgSdediofiese
1, an enantionmer thereof or a

pharmaceutical | y-acceptable sglt thereof, in the

manuf acture of a medi canent for the treatnent or
prophyl axi s of human di seases or conditions in which
9.act i A adbmpsundfactdrding o Chiir A Whéreinlfode epinore ¢ f3hdabME iiscd @Alioisotope
Felecte fronlneurologlcal di sorders, psychotic
of dheymselementi ni el | ect ual i npai rment di sor ders,

Al zhei ner' s di sease, learning deficit, cognition
deficit, attention deficit, nenory Ioss Attention
10pef Htpharmjag@,tlg@ltqomppyug gmam‘@png aoRipenyd accordmg toClaim | and a
r ssion, Parkinson's

l@ﬁﬁ%é@%ﬂﬂﬁ@bﬁ?uaton aﬁpgggggopgggﬁ}ette s syndrone,

or neurodegeneratlve di sorders in which there is |oss

of I|ne ap 12 Th use of a co und
e ot oeg of € enadti 3EceRing i ity Tipreo! o s
pmﬂa&aﬂmny at@ptableQlt PRI MR e MENUBDARBYF AedicRhbfitbate
. pain, or ulcerative colitis or to facilitate the
treagBe OF BioPBYlaxis abkymay discaseser eonditians i which artévation ef the o7
m@tqg\'lé:rteb(g)@(%rqg b&{eg}fi'ap&léc&glﬂbqﬁ H&Jr&g?&gtrd?s%gﬁetré, B%/cm)t?milsorders,

exposur O products contalning n
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.

12.  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.



