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NI COTI Nl C ACETYLCHOLI NE RECEPTOR LI GANDS TECHNI CAL
FI ELD This invention relates to novel
whe@sybaas boxanm des or pharmaceuti cal | y- accept Baii/8E2004/001943
salts thereof having | ow P-gliycoprotein-nedi at ed
ef fl ux, processes for preparing them pharnmaceuti cal
Comosi ! KEHPUANUAN L A0 I IACKBTERY IGANAR" aPY-
havi ng P-gl ycoprotein-nedi ated efflux that are |igands
TECENICH pegE/D NI cotini c acetyl choline receptors (a7
NAChRs). BACKGROUND OF THE | NVENTI ON The use of
Cco betsdnd@atimhirdhteb tamovel bisryloarbozareidys etiarmecauéicaljyt-aacsptable

saltsit ga nﬁlgtggggpr%@a@-?gegf@%f i g;&%ﬁsﬁ?n oﬁlgilapggng them,
phargiaéﬁﬁﬁ:ﬁl chRSttionY Boithinfld BRk A 6 Q48 iBora® The Mvention

depressi on,” snoking cessation, neuroprotection,
partiselaily oglhtee o epmpvatigbsiing P:I'giwcmrwteinsms@m@d effiyx thaithre ligands for

rk| nson' s di se has b di ssed in MDonald et
alph%l m @%ﬁceﬁyﬂﬁ f FRCEPIREY rbArfIE)]Ps'l? e Receptors:
Mbl ecul ar Bi ol ogy, Chem stry and Phar macol ogy",
Chapter 5 in Annual Reports in Medicinal Chemstry,
BAGI@[}RCRD\ID@F THEIBB/EMEEQMrri c Press Inc., San Diego,
1994) ronal Nicot |

W |
e Sh P o scrpoploREEh £ OB A PR Jaca Jadn the treatment of

a ran$Rlof d?sord%?s m%@ﬁ/irx?g%%duc-gh%hgﬁﬁérkictfﬁné’ﬁcﬁlh sUMRI 8 A 18h ks disease,
Conpoun gal ns access to t he Ccentral nervous system

cogn@tﬁNS)r sghtomdispmbtsyanxigycdepresionhgnoling oessationd neirbprotection,

s phGneR P o i LA B B AR ks ek et iscussd i
Mcdo%%%)em@ @O0 Isid ANRS A Sty RSN L deplors @\k&lécﬂmi%?g?dehemlstry

j unctions. Pa33| ve nenbrane per meabi |
and Flgar;rmoqzipgy giChapteedirdeuul Rgpprieinf Masicenab Chehisayedblt 30, pp. 41-50,

Aca QRGN T PR CA R PG B APk Besumag igggni
Ace@EBbHAEHERRTS ! D2uONSws K Peplirals, RBE S, ¥, JBBIBIANe

per meabi | | ty and the absence of efflux’would Tikely
f albe fECNBy evipjoshick 2 dfwetdmpdindigafmsracBesato the cahtral eEDus system

(CN 0%31@%%3 037 %aﬁlﬂ@%g 055355}1 ﬂ%‘f&# E'ﬁlsilw'\'%/vg "Exchision of drugs

from tRE @NSPfs c%ﬁﬁ@érb& & EORRIURADYNAY | b%dﬂiﬁ&lﬁ"b'aﬁiéi‘ QBBB') %lngle layer of
P-gl ycoprotei n-nedi ated efflux in accord with f

endotheligl pelisrconneted by tight junctions. Passive membrane permeablhty and P-

glycoprotein-mediated (PgP) efflux are believed to mechanistically contribute to the BBB and
to substantially mediate whether a drug will access or be excluded from the CNS. Thus, high
passive membrane permeability and the absence of efflux would likely favor CNS exposure,

(Kelly M. Mahar Doan et al., JPET 303 1029-1037, (2002)).

DESCRIPTION OF THE INVENTION
This invention concerns nicotinic acetylcholine receptor-reactive compounds having

surprisingly low P-glycoprotein-mediated efflux in accord with formula I:

H 1 2

\H/Ar\E _Ar
N

D



10

15

20

25

30

N DI wherdin: D represents oxygen or sulfur; E
represents a single bond, oxygen, sulfur, or NRl; Arl
w0 200806183 ed from an ortho-substituted 5- or GPCESEESNLE1943

aromati c or heteroaromatic r-2ag having 0, 1 or 2
nitrogen atons, 0 or 1 oxygen atons, and O or 1 sulfur
atons, or selected froman oftho-substituted 8-, 9- or
10- nenbered fused aromatic or heteroaromatic ring

whersst em having 0, 1, 2 or 3 nitrogen atons, 0 or 1
o>e<%/) gen atons, and O or 1 sulfur atons said aromatic or

é?Riﬁi’e@ﬁSaQ?iY@?Pﬁﬂéﬁ’éf ring systerrB havi ng

or t - C al kyl,

- ngjﬁg#ggnywﬁg@n@gﬁg S‘Iﬂ%{r 5% ogen -CN, - N2,
- CK8.is s DO R3m anNRRIBsubstBuNRR 838 6-méRBered @A o heteroaromatic
-CO2R4; Ar2 is selected froma 5- or 6-nenbered

ring e, lcoro% nﬁ@g@m @tamsnﬁpr t OKY&fg Fhemp.rfgd® orll sylfupatoms, or selected
ﬁomgll{lt rﬁigl & ot r e 2% 16 n? ?Qd ﬁie g&ﬁrorrﬁa@% ?hggr(;arérgﬁcuﬁng

2’|s unsu |ru

systeﬁﬂllﬂﬁlﬁﬂg @leln Dori3ndepsscasik, }O &€l ecigef afonandRB or 1 sulfur atoms said
-G - Ceal kyI - C2- Coal kenyl , -C2-C6al kyny hal ogen,
aromaignor hqt{@_»aron@ug rmgg@qing@yste RN o@%qzmp@hglentsg@cted from -C;-

CoallyT B aflenyi OC B R 32, ALK Ng)ﬁp%%ﬁ HOYR?, -NRR?,

rence€ from’h bge
-CHZmZRMmR@yLCHmM or WEL,RMoaryl, - 0) R4, -O(O) NHR4,
R4 or -SO2R4, or R2 and R3 in conmbination is
iy p@m;‘r@m fredreli-Pembpeed axgialis ordiptroFroNIRYC Tigg baving 0, 1
0 s O 1 or 2
Orzrélgragﬁﬁé‘tf)s e en%% alt(!ﬁné sdflgc(:)toé(} sjﬁfare%\@ﬂ‘l Sbeeurrence

f r@heloydt ng.ﬁﬁubstﬁted GABASKI){ R, orar substiteénth idepaniently sé[é‘tﬂed from
i nvention al so enconpasses Stereoi somers, enantioner

R, iG-GealloLirarorlkent)) Lofr @bingbhalogaw -CN, -NO,, -CF, 300)RE -NRR?,
maceyt i cal Ay ac able salts of conpounds of
'CHZ?lﬁ?R ?ﬁ% é@ (?%a%egﬁga’l conposi tions and
f oRPaddaR1 msn@speﬁcwnﬂy Relette at cavhtodogserot fosi Mgirbdam € oC alkyl,

aryl, thgt%?c}ar}gll -Sc:e("il)sje§ -C(O)NHR4 -CO,R* or -SO,R?, or

R? and R? in combination is -(CH,);G(CHz)i- wherein G is oxygen, sulfur, NR*, ora
bond;

jis 2,3 or4;

kis 0,1 or 2;

nis 0,1 or2, and

R*is indépendently selected at each occurrence from hydrogen, -C;-Cjalkyl, 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.
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conditions either alone or in conbination with other
t herapeutical |l y-active conpounds or substances,
wpe@seeses and i nternedi ates used to prepare tPENSEW8£601943
of them as nedi canents, uses-Bf themin the
manuf acture of nedi caments and uses of them for
0
b, ERORRLAE na: AL CooRtEROETH CRIBRI S AENAGOOHe thos
accotr&lﬁgeoﬁﬁﬁmwlngtofornulal : AH1 _N/ DI
wherein: D represents oxygen or sulfur; E represents a
singl e bond, oxygen, sl fur,; or NRL; Ar 1 is selected
froman ortho-substi t ed 5N or &Wrenp,@red aromatic or
het ercaromatic ring org’nltrogen atons, O
or 1 oxygen atons, or ul fur atorrs or
sel ected froman ortho- substl ted 8-, 9- or
10- nenbered fused aromatic or heteroarorratl c ring
system having 0, 1, 2 or 3 mItrogen atons, O or 1
whefXygen atons, and 0 or 1 sulfur at ons, sai d aromatic
or heteroarormti C rings or ring systens having
or Diispregerys pxygentas ssfiect ed from - QC

Né‘\épfeﬁﬁ% a slgg%%%lée’zo - C2- C6 kyn 1. hglgoge?jr\)z_ CN,

- Ci2 0% e REted ERdn oﬂﬁé’-sﬁb%tlﬁﬁe@ﬁ&% R dArohtic or heteroaromatic
6- menbered aromatic or heteroaromatic ring having 0, 1

ring baviag Ai 1 pogaiiregenrtomy Opr 1loxyggmatnmat @nds) omh slulﬁlrcatton‘ls or selected

sul fyr ato ere is,un bstltutdor 1
fromygh ore BP0 WAL BROBHET S ieLe e igthropainatc ing
syste‘rﬁ‘ hﬁuﬁ%&fwz or SHitiobah kems! 0 or £éx %ﬂ' HHRY, |and %rqgs%ﬁ‘fur atoms, said
(O nR2, -NR2
aroma@le@dmtemarormngs R2INgrRystRBS éa‘emg ndhpesnblﬁmerys selected from -C;-

Cullfh GGG -¢yF° b, orte 15 S@RRRE,

-CHZT@@%\M (§R 2 opPIcR*and R3 in conbination is
wherein Gis oxygen, sulfur, NR4, or a
1s selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1

or2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

where Ar” is unsubstituted or has 1, 2 or 3 substituents independently selected from
-R?, -C-Cealkyl, -C,-Cealkenyl, -C,-Csalkynyl, halogen, -CN, -NO,, -CFj, -S(O),R?, -NR’R?,
-CH,NR’R’, -OR?, -CH,OR? or -CO,R";

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

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

jis 2,3 or 4;

kis0, 1 or2;

nis 0, 1 or2, and

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

stereoisomers, enantiomers, in vivo-hydrolysable precursors and pharmaceutically-

acceptable salts thereof.
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j is2 3or 4 kis O, 1or 2, nis 0, 1or 2, and R4

i s independently sel ected at each occurrence from
woiyasogany -C - Cdal kyl, aryl, or heteroaryl, BCTSE2004/001943

stereoi sonmers, enantioners, 4n vzvo-hydrol ysabl e

precursors and pharmaceutical | yacceptable salts

E{hlgirﬁgﬁlapé’cﬁl\ﬁﬂoc‘ﬁghgf)f &8 ;mge;mgg af%fll{-g%l?nér@éﬁeé&ﬁﬁ(gm% B formula [ in

-1 SONBrs o oun r mu In acc
accofdowik@mulla IA LJ k .Ar Ar2 DII wherein D, Ar 1, E and
Ar2 are as defined for conmpounds of fornula I. O her

particul ar conpounds t hgyi nventi on are those

according to formula Llwherpin: ,@Wgwr%sents oxygen or
sul fur; E represent shngl eyond:" oxygen, sul fur, or
NRL; Ar 1 is select m anllort ho-substiruted 5- or

6- menbered aronatic or heteroRromatic ri ng having 0, 1
or 2 nitrogen atonms, 0 or 1 ygen atons, and 0 or 1
sul fur atons, or selected fr an ortho-substituted
wherBin D IAT'OF ahf AFeaRek AefihatbRe canpsmids of &rnfi@d Br oar omat i ¢
ring ' . systemhaving 0, 1, 2 or 3 nitrogen atons, O _
or Otheo pytienlaneempounga @f thegnvention lafa thosg apgerdirgiodformula I wherein:
ar naticein?r heteeroar1 matic rings or ring systens
haViT A e EFEhEVEMSE Pt tnt s selected from-dG - Ceal kyl,

hak egBsents@NinglB6Bnd, ok gen, sWRARSs NRGR2, or - CO2R4; Ar2
is selected froma 5- or 6-nenbered aromatic or

heferis aelested fromy ameythvastbstuted 5t o5 6-membered geamaticairdietagoaromatic
cing il 8 T o BAT oS0 B Dot 8 T, 8 Scior st

- froml AAARPROMBRthied Be| B Grad-héabere®Bused SomaRdr kitleroaromatic ring .

- C2- Coal kenyl , -C2-C6al kynyl, hal ogen, -CN, -NC2, )
systenCEg/ing &( IO2rR3, nitrpgerRgoms, en atymgs, andPpoRsubipr atoms, said

aron%%?ﬁ%tﬁr?érﬁag%@ﬁﬁ ;oe éllle’lg %}?ﬁ%ﬁg E:F\&ll}g ?ﬁﬁcl)-gl%s%g.le%%s SAGRA from -Cs-
Cealkyl, halogen, -CN, -NO,, -CF3, -NR*R?, -OR?, or -CO,R*;

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

where Ar” is unsubstituted or has 1, 2 or 3 substituents independently selected from
-R?, -C;-Cealkyl, -C,-Csalkenyl, -Co-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;.Csalkyl,
aryl, heteroaryl, -C(O)R?, -C(O)NHR?, -CO,R* or -SO,R?, or

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

jis 2,3 or 4;

kis0,1or2;

nis 0, 1or2, and

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

stereoisomers, enantiomers, in vivo-hydrolysable precursors and pharmaceutically-

acceptable salts thereof.
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Wherg

aryl, heteroaryl, -C(OR4, -C(O NHR4, -CO2R4 or

-S2R4, or R2 and R3 in conbination is -(CH2)j G CH2) k-
wWob@se619G i s oxygen, sulfur, NR4, or a bond; PCT/SED)4/®1943

or 4, kis O, 1 or 2, nis Os-1or 2, and R4 is

i ndependent|y sel ected at each occurrence from

hy:. . - - | I . . .

oY EPRE R b B O SRR formte L wheri:

PreGUpesdnts @geiphar naceuti cal | yacceptabl e salts
t hereof . More particul ar conpounds of the invention are
t hBgeprageobsraliipgle bendior mul a | wherein: D represents

]9 ;( elg igelg?trfﬁ grfogli%g(%riﬁ}oa}%@éﬁ%[te%o?%g %F%%g%rgg %ro%&étﬁcotr%gte?oaromatic

aronmatic o

ring R8s 021 6P hitfogbh AGnRAY bRY olygeh Abme, AR YUl Rk 0158, sfid
or 1 oxygen atons, and O or 1 sulfur atom said
aromatie puhéterogronppsicainga oo having orthergebssituantpselpgted from -Ci-Cealkyl,

ort ha.sybsti tuents2.sel ggt ed 1-C -C al kyl,

haloggzy g@ﬁn%@\&@ﬁéﬁ% “INRIR3; -OR2 or -CORR4; Ar 2
I SAPak gelb@Ed fofi & &r6-RlenfefMbanatt & RMEbArenAtic ring having 0, 1
het eroaromatic ring having O, 1 or 2 nitrogen atons, O

or 2 witrogemipgen0 ar basygeardoos,and O osd| sulfir atoswsandand

\S}tzﬁér%ﬁ'g;ﬁﬁlg{%; g%agflgﬁlgtgsg &@%&-&ygﬁggsable precursors and pharmaceutically-
acceiBle XBREMbiconl | yaccept abl e salts thereof. Even nore
particul ar conmpounds of the invention are those

acBoemdinaty nagtiqubarrpemponnginelithe mvemionege drasangcadipgde formula [
represents a single bond; Ar 1 is selected froman
ho- substituted 5- or 6-nenbered aromatic or

hebeepRE@RBotygen Ng having 0, 1 or 2 nitrogen atons, 0
or 1 oxygen atons, and O or 1 sulfur atom said
ar Brenregentra ieglepoad;omat i ¢ ri ng havi ng

%%}hlolﬁ ke)sctga ?5&12%1? @o!rrgugot 34 eféi:é;- lrgr g%}'%ryp?l\r'% Fi{o_ngaﬁg’ or Reteroaromatic
ring having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atom, said
aromatic or heteroaromatic ring having ortho-substituents selected from -CN, -NO,, -CF3, or -
OR%

Ar? is selected from phenyl or pyridyl, and -

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

Other particular compounds of the invention include those of formula I wherein D is
O; or an enantiomer thereof, and pharmaceutically-acceptable salts thereof.

Other particular compounds of the invention include those of formula I wherein Ar' is
selected from phenyl or thiophenyl and Ar? is selected from phenyl, pyridyl, furanyl or
thiophenyl having optional substituents as defined herein.

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

In a further 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
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stereoi soners, enantioners, in
vzvo- hydr ol ysabl eprecursors and
w@basioeeut i cal | yacceptabl e salts thereof. O hBCT/SE2004/001943
particul ar conpounds of the-gnvention include those of
formula | wherein Dis O or an enantioner thereof,
d...nhar ' - 0
case GEYPRUGIBRREEE bERrase fSERARE B Rk ledT kol R gas

includ @[ Il tropMilie heiogediibnj Hllowkeé bl eeductiomoptieriylogen in the presence of
t hi ophenyl and Ar2 is selected from phenyl, pyridyl,

 a tritifiy sovyde, G cBlsh b Py AREwIaHgN St teibam ZAshs thanTesrnge age

palla%?xfgli t?aﬁ%g% ’e ér:(gg ?)f@gléé%(gf:ﬂﬁo %ﬁg&o tlflirt]ﬂ%l Sérf&ﬁx%d i Mleeq;trés%ffce of

tritiufl ik ARG A hitaat binacseplihke. paldisuh)etfapl. 1 n a
further aspect the invention relates to conpounds

acCempournglstof thegnvientian labgirswith trisiian ave usehud fesithe fiscovery of novel

.at i s a.radi oi.sot ope ,of ane,.el nt . . .
medifiyeteptioapor BP0 ARG Siohite SR TrE T o Meoplsh: P agontsm
or an&ggﬁﬁﬂﬂ dr ffe d70KiBMiAC hedtfchdbRlr8skpidrt Bukh kdtidsiabekédtompounds

radi o- I abel ed conpounds are synthesi zed either by

may becsdpnasdays that adaord tieelispthcsmant ofrrgsuchicempaindsde assess the
. .thecase of tritjum_ exchange of drogen for tritium
bindipg of RIS IR ARHORPIE EFSUSh e aE)
el 1?103}1115?1%? hideGt @ hﬁ%ﬁ{i‘&{ Feftes foUohPORAILCH | 8An@h T and their
the halogernm 1n the presence of a‘tritium source, for
use i ¥ampyeandiy chmgdovgesabontaming thent.ri ti um gas in the
presence of a tBal' | adi,um cat al yst, or (0%) exc]{r:@w%g of. .
hy@raagEsT peect the {VGRIPRFIOFRBRFSS Hie g o FeTRAMKs gpeording to
A U ARl R Q08 babfibif of Botini Icholi
fomglgllffgﬂ%ggé%@?gﬁ(gséet%.%SConﬁoands of the i nv%nt icohnlc acetylcholine
receptaioe Aethord panti¢ulartdspent af thelisedntion frelates hethdivse of enmypavhds of
novel medi ci nal conpounds which hind to and nodul ate .
formylgd fgf;’qhie\;hqrg,py cbfim@e@éq{ﬁ Ig@ﬁlatﬁté through fé\@@ﬁm%rh?f @ ¢ nicotinic acetylcholine
lﬁce%&;agonisn1 of the a7 nicotinic acetyl choline
By e(s,'ept or. Such tritium]l abel ed conpounds may be used
| NAASHaYEpbhialf theEaset@nteheorhpdsacopiot oftrean®ucsr prophylaxis of
~conpounds to assess the binding of |igands that bind
diseases qr.cpnditions imwiich eetivation of theeo t iceliie recepios ishraefieial which
aspect .t he Jinvent.ion.rel ates fo_conmpounds ordin
methf3 PitprSqt g e RS & e e bR A PR R it B he
inverRALtS laRuBRct MRYing froal®id@ikeR8 BEESnditiéh.i Nvent i on
enconpasses the use of conpounds agcordugg.to formul a
| ©o¢ emhedinieat efphissspast sEtsasvansign it 2amethodof digatmeat or

ti.on of ni.cotini.c acetylchagl.i 2 T .
pron R 0 BB DOl A PE FAEL 5y n TR rion.
of AsempOsHBSdiRbnt dMil hepekt dfothe ih@ntitreisapyeibd of Geameat or
nmedi ated through the action of a7 nicotinic

proplydexiy pén@np}@giop]e@ié@ﬁ@qsspsychotic disorders or intellectual impairment

disorders, which comprises administering a therapeutically effective amount of a compound

of the invention.

Another embodiment of this aspect of the invention is a method of treatment or
prophylaxis, wherein the disorder is Alzheimer’s disease, learning deficit, cognition deficit,
attention deficit, memory loss, or Attention Deficit Hyperactivity Disorder.

Another embodiment of this aspect of the invention is a method of treatment or
prophylaxis, wherein the disorder is Parkinson’s disease, Huntington’s disease, Tourette’s

syndrome, or neurodegenerative disorders in which there is loss of cholinergic synapses.
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Anot her aspect of the invention enconpasses a nethod
of treatnent or prophylaxis of diseases or conditions
WO pooslobiabs acti vati on of the a7 nicotinic recepPCI/SEX04/001943
beneficial which nmethod conp7ises administering a
therapeutically-effective anmount of a conpound of the
in ' . uly.ect L1 .om-saj d..di or
 DABPbEE:b QAR Rt L RO E g RoReR o
prophyl¥ €8 of (Hilap SnidotiRtdaarttioh, dridag i, 264 fHQedidXdositis, which
wherein the disorder is anxiety, schizophrenia, mania
compyisepadminivengs hempeutigadly wélectévarsaouns of 2 fompeuad o hedavention.
of e i.nvention i ; treatnent or . .
or BB Ehfppbie o s o it BERLIT o Hieshqcfor inducing the
cessAlioB AT ERIRIN@ whibh EbthfGded limiriRatin BN bfetitSR gt ofcshpound of
" conprises adm nistering a therapeutically effective
the inyeptioe. of a conpound ofthe invention. Another
empadi ment, of. thi spect.of ,the invention is a nethod ..
of REP A izt sBRRESer 8 o v P B BBl cdpositon
compsited B&hpSuridl STERSRiventRAN AhdHpHAGhHAEhutical RReptaBIR diluent, lubricant
deficit, attention deficit, nenory loss,” or Attention .
or capeqri cit Hyperactivity Disorder. Another enbodi nent of

t hi ect of .t,he inventi,on is net hod. of treatnent

o AT RRSRherof Ind Sy VE kototes f PriRaf @] sl Egi{Tg Moetul for
treatifly D pventibd tAEIRh & dicteaSBentibAYE Bt SisH 6B sfulttion of

neur odegenerati ve disorders in which there is | oss of

nicotgghie p¢aiglchplinesyerpierawuminensmissiontio d imasarnalppreférplly adpern,
of .the | nver%ti on is ad'r%]ifhod of treat{rent &r
COmpISEIh I HRYPSF & CRTPEE ¥ OB AL MAPLHPBA TEregl Py,
phariaddtticAREadcRptableGal MdrddT, 6Mdtive $n trtdtinGhoreRERLtISESuch disorder or
adm ni stering a therapeutically effective anount of a
conditomp ehphesmaedysicalli-aerepighle additivgmoatier. enbodi nent of

t his aspec f the.invention.is a method for inducin .
e BE0abonst! S R HRE LAY o Bl S8 Binon LR BpPpocutca

compRitRinf FGkd M@ e@iTANDE tHRftreatBeHIAbraiont 9 rophi@Add S human diseases
Anot her enbodi nent of this aspect of the invention is

or coaditioas mawbishiactvationmb dsi @7 nicotwigpedeptangs berebinjpbund of

the inventjon and a pharnmaceuti cal |.y-accept ab .
o e g ae o Saee e i eptdh o Bioiche pharppgeutical

compdIMRALITTRe MSbRIdRStol theardARRENTRE BHph§RkisCIMRADIIJiQN disorders,
useful for treating or preventing a condition or

psychtzodistedenyoninteltestiahanmaimment disordgrs. r om dysf uncti on of
ni cotinic acetyl.c ine receptor neurotyransm.ssion in )
0 &R inSEmber s AP GERS Afyen ol RS IS OrR Afhripfceuticat

composRRRAYRINQEnt{A foHHR tleatr@dht %P?R)ﬁ)hﬂﬁﬁfs Jrhasiethes didease, learning
har maceuti cal | y-acceptabl e salt "'thereof, effective in

deficity egnitinp daficgy eiteation deficity atenalirg dosdehttention Deficit Hyperactivity

Disorder, anxiety, schizophrenia, or mania or manic depression, Parkinson’s disease,

Huntington’s disease, Tourette’s syndrome, neurodegenerative disorders in which there is loss
of cholinergic synapse, jetlag, cessation of smoking, nicotine addiction including that
resulting from exposure to products containing nicotine, craving, pain, and for ulcerative
colitis.

A further aspect of the invention is the use of a compound according to the invention,
an enantiomer thereof or a pharmaceutically-acceptable salt thereof, in the manufacture of a

medicament for the treatment or prophylaxis of the diseases or conditions mentioned herein.
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condi tion, and pharmaceutical | y-acceptabl e additives
carrier. Another enbodi nent of this aspect of the

WO pwsnéidoh rel ates to use of a pharmaceutical PCT/SE2004/001943
conposition of the inventiongfor the treatnent,
anmel ioration or prophylaxis of human di seases or

condi.tions. i+ i activati . -he. a7 ni.cotini

" Ryt il it RSeRfot 8 iR ontidisthe PUERq Hedpound of the
inverd®BeE thedhakuPectiRuME i h@ficdrSert: i tHS Gegtinchber proghylaxis of human

phar maceuti cal conposition of the invention for the

diseasesamtconditions inpwlhich pttavation of theewt vicoiiic atcepics oy bknegcial.

sychptic disorders,.or intellectual. i irne
G A5 0o GOodfBEHate LaRBBRHErHhS Y eRS PGBk Sgrodepound of the
invergg[&’l?ﬁ HeOahadihe dSemdicdhidit BRahoBeSH e &) %1‘;??};551_97?1& bf Rélirological

e invention for the treatnent or prop I's of
disoréém!m&cﬂmﬁcsdisﬁrém&eintél@_tual igpadienfiént idisordeog ni t | on
gg;}lmgt %r’ % elgtellgtlp itgigfa:q_ﬁ:eg%{)@g? ?r?vrgﬁw%ngf’sf}he G\get oe at clzo%?pound of the

inverifoRiif AR LR Aoty o BRL AcRherTREY thea! a{t%%?gcsmmxis of Alzheimer’s

ar ki nson"s di sease, Huntington's disea ourette's
diseass; iebrning defieit roogetien aefitit,attetieodafeits memomhiash ot Ademtion Deficit
is ]J]oss.of cholinergic synapse, jetlag, cessation of
HYP%%WFWE?ISWFI%H ne addiction including that resulting

fr QR RAPQSI BmbR: @g lrd%e%t GORE dlvhAsh [ tﬁehwﬁ a compound of the

craving, pain, an ul cerative colitis. er
inverampean theahanufectimeweiat medicansertt fier teemémerdt oa poaphy oo f anxiety,
accor di g&nt o the invention, an enantioner thereof or-a

schizgRleRige PRAIT PRLCEHIEADPR salt thereof, in the
mﬁﬂ%ﬁ/?x‘ hBodhest JTREK GgIRNGF theinvielBor {548 TRIYS 2ompound of the

prop axi s of the diseases or conditions nentioned
invertmmnen thefmanifectwendfadhedicamaf fottreatmspec prapghytaxe of Parkinson’s

. _inyentjon is.the e of ,a c ound of the inyention in .
diseaph TRGIORCS b TSRS SHERRS POPOERECEE B REAISORETS in which
thereRS RREYE AdideRic [.cdi seases or conditions in which

activation of " the a7 nicotinic receptor is beneficial.
AnAhdther emtratinmerit this asgrcsobhp éntentén istbe usevafiat ¢ommpousd as

the use of a conpound of the invention in the :
descigEAPASE 0 ST UREHF OLRBHECRBRLL Ho L e or gFophylaxis of
J-eﬂa%!bg&%}g%géﬁgé gy ol ogi cal disorders, psychotic

isorders or i1ntellectual inpairnent disorders.
AnAhdiber sspbodif theninveftionhelstea spthetuse b & kempowehefi tbeiinivention in

e a6 e PR ol B PR ln ot tostmer o

nicott{eCRINNEBY 08 cRlvin® iARIRHMR that réu® omleRBEM D #6881 dontaining
cognition deficit, attention deficit, nmenory 1oss or

nicotitet enti on Deficit Hyperactivity Disorder. Another

TSI Rhobl Sy TRECh: by Che IERL Lanh s HIE A o
of corpRuA@IERM and e 65388 BRI Pere @A OFBUFsE, Wiry ¥tk tBE Yompound
employed, the mode of administration and the treatment desired. However, in general,
satisfactory results are obtained when the compounds of the invention are administered at a
daily dosage of from about 0.1 mg to about 20 mg/kg of animal body weight. Such doses may
be given in divided doses 1 to 4 times a day or in sustained release form. For man, the total
daily dose is in the range of from 5 mg to 1,400 mg, more preferably from 10 mg to 100 mg,
and unit dosage forms suitable for oral administration comprise from 2 mg to 1,400 mg of the

compound admixed with a solid or liquid pharmaceutical carriers, lubricants and diluents.
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schi zophrenia, or mania or mani c depression. ;
Anot her enbodi nent of this aspect of the invention is
wo b@sner9df a conpound of the invention in thePCT/SE2004/001943
manuf act ure of a nedi canent {9%r treatnent or
prophyl axi s of Parkinson' s disease, Huntington's
3 S5 R OF by B RBBlonat U ARORRBERL Rl acucpa
saltsSlyeraqS emy bAmse¢den theidmeh uﬂlntth@forml‘ufsappmpﬂate rag¢ditinel preparations

|nvent|on is . the.use of a co S descrlbgd above
for epfergl Wépﬁr&ﬁt?r%l HRISEation. Aear; ﬂta Bheragpeqt 0§ fedayrntion, there is

o BRSSO TRl PE

pref@alslo g tirh 3900 bhevdigitefiaicompbund difethaamehﬁcﬁ itr &ingiktude with an inert
medi cangnt for _facilitating the cessation of snoking

phargjaceuiically-agqcriabic dituent, duiricaBt Ff3redi on or cravi ng
Exaxlni % Dl HEkRG ot Rlor{c G 'ah{l@&nf ﬁoa% .exposure to products
contal ning nicotlne. For the uses, nethods,

nmedifeatablstsandrita geesmiactbdd, sagchmaht, 'stemﬂ@lache;r ein the
anmount of conpound used and the dosage admi ni stered
wi HIEor qepsey; tataricasid onfastasE he conpound enpl oyed, the

”Dd?oﬁhje@&%le%ﬂt{oé{s! WhtefREhbE élg etﬁﬁé biigd-
However eneral , sat’i sfoa to reéu S are dbtai ned
\Aherfoxtdmgpmmesmﬁﬂmlfort}faeddna&em omWa)aarse admi ni st ered

at _a daily dosa Cige of from about 0.1 to_abaqut 20
myFRefe % alap PraE GRss 4ot the pirppration @§ Syry ReTgRcrtical

Vi i n sustained
C()In#')&lltgdanseg]?E Pg&%l%s &nn%r?ses{]ﬁkﬂ?ot aflg%gle?“[' dose is in the
r aﬂ‘gﬁlpoﬁndsrammﬁlr[ggtottbe invéornaye agmriets pf gicetigib layet/lcholine
to 100 ng,. and unit dosage forns suitable for

receﬁpw tleinet being dingiedynbeory el i katiegediat agonistefithe ef nicotinic
scer R HETEREIE RCHIT P BB B8 e oot of

neur6RFRALAES defs, ]I\S@E:Hblﬂl@dlbord&@ @0 el ithpaifaedt disdndbrs, and to have
phar maceuti ca 3/ acceptabl e salts thereof be used
S @c4me%¢

advaptagehever compowrdsi which erefayang dso agamidped the IR maditype.
arations for, enteral re adm nistratio

TherghEb g obds wEh AT octivh G EEoeT PG AR DERCGRE DEfRg. The

compg QY E{éﬁéﬁtl@ﬁ%@ﬁﬁﬁ:‘dﬁéd%@ h&ﬁﬂi@%icta% sOth ﬂ?ﬁé\.ﬁﬁy 1th treatment or

efera ess than 80% and nore prefeéra ess
prophpPlitispf majlrghtglcwl dﬂsonhnip psyotiond dllshldersmndnnheﬂentuai 1mpa1rment

G T E Al N P A

dep rleéémn' 5@&15&1@1? dE%ﬁléseéﬁnﬁ:M@ctual lﬁgalrﬁleﬁd cﬁEc?rdé’x@‘ilnclude Alzheimer’s
ragees ose, ‘st arch, tal c, Stearic aci d -

diseasaplsarnew: defiarts czugmtlcamlecﬂicﬁ; atteatlolm deficit, memory loss and Attent1on

Deficit Hyperactivity Disorder. The compounds of the invention may also be useful as

analgesics in the treatment of pain, chronic pain, and in the treatment or prophylaxis of
Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, and neurodegenerative
disorders in which there is loss of cholinergic synapses.

Compounds of the invention may further useful for the treatment or prophylaxis of
jetlag, for use in inducing the cessation of smoking, craving, and for the treatment or
prophylaxis of nicotine addiction including that resulting from exposure to products

containing nicotine.
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- for injectable solutions: water, alcohols, glycerin,
vegetable oils; - for suppositories: natural or
whanodeeass oi | s or waxes. There is al so provi deRPICHSE2004/001943

process for the preparation_pj. such a pharnmaceuti cal
conposi ti on whi ch process conprises m xing the
in ounds cording.tq t.he inventio
ag rquf % ?}fevﬁ CRTRO tafz?ogﬁ‘(?git?]gn r%%%rtﬁo&a cu 1I1%?he

treatfh@ht AQIpASpH fylaﬂﬂlsi SOulbaties. it s believed that
agoni sts of the a7 nicotinic acetyl choline receptor
( nEBh®mparndy pétharmvamleh bhvé the adeartagsabatdhey may be less toxic, be

mord B e BB TL PO G AP HISEAPRE AT A HERSTe Byfgt, produce
fewek Qldg @¥fects da‘f@ﬁio?@@%ﬂ?‘é%orﬁ%@@ Dihek h%ﬁpﬂf‘anﬁﬁcc% $ical properties.

al so agoni sts of the a4 nAChR subtype. Therefor
c opocordpounds ofifcamelasled s tin taaatcﬁmnct dr@naﬂtmm&ﬁﬁo&;mk),taym which

are. preferred. The ounds the invention are
are ifAL IR 8 S5ABS RECSUPTRRPE. Theragiis PRGHAL SOmery ray be isolated by
sepafa'h@ﬁ“oﬁ? RceRic RiARRYIMANL So rH]%odﬁ%’s‘ﬁﬁhggbrﬁ?gnughaﬁ%cﬁiﬁfq%es e.g.

psychotic disorders and intellectual inpairnent
ﬁactmmyﬁalﬂ:lzatmnpblasal (HPIp&y”dl'ﬂnnatwew the nll:bwlslualrﬂmhnltutaners may be

schi zophreni a, mani.a and reSS|on
mad Y TBehon shite AP ROt SREHNotcta P el Ntergrestion

condititnk YEHWANSITRhscratlieadsh, | earning deficit,
cognition deficit, attention deficit, nmenory I oss, and

Genmhb{nenmn@f’mcﬁdune&mam Di sor der. The
copgpounds of the invent usef as
c OP e Gl T ehie i Gt SO oS Masd Spectra yere

recoﬂd@d LbiRg LltEG W18 PaRkARRYE X I0? 2 ?&fth@VI!fésr@Pa@trél Mass Spectrometer
di seas€, Huntington's disease, Tourette's syndrone,

and zan demetad asjmgjaafw theet parmtdmcslwﬁmnen |Romw1tea:¢pet¢tmreerefess fo@s25 °C.

5ot GeR P By SRBAOT L SRt COFEUR B §A Lt Gsippment and

pre-;ia%fcelg%ﬁ ’dlsfp%abtl’esﬂed’zﬁeﬁ Q@Q%'tdﬂﬁnﬁx?%h‘:&?es&ﬂﬁﬁlﬁi‘ (©125DKbOGram sizes)

cravi ng, for the treatnent or prophylaxis of
with igragipdnit nhltlad dt £126 mii./noh ol seleptediaitsobestimixing, Todetection (190-760

exposur.e du copt ai nj. n icotine.lt is also
nm rﬁ%ﬂpS@{/E’a’eé ﬁ%ﬁe(’g’ﬁ @EW&"S %‘@@8#1 B&tll?a the invention are
MlCI%%{’é’Ihealtlﬂ%tWth% abRieAE R Th a @R oRAIUHBANISNY Snfth Sijnﬁ?e'éﬁEﬂ & Personal

colit he conpounds of the invention have t
Chemaitra hinaye Ophiatizer {epnomyddle2 45 6417, GQG)W mipe. nor e

efficaci o be | on er in o br oader .ran of
Supezgritjcg] Fipid (heomtesay QR as 2 18FAfE L pPEpion for
selec@é&cd?ﬁﬂo%n&@éid%te@ﬁ%@iﬁ%d or have ot her usef ul

phar macol ogi cal properties. The conpounds of formula I

Revesse Bitas¢ HlighoRresavee Lmucd Chresnatogyapinyi RPFOPRE) ek lemployed as a method
ded wi thin the scope of the invention.

i.ncl
Ofp“\%v%l@a{;%ﬂ fo(gagle tﬁ CERPOY Y Sner s ‘may be isol ated by
LC/MS HPLC method was generally performed with a Agilent Zorbax 5u SB-C8

column 2.1 mm x 5 cm. Solvents: A = H;0 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;
Ci.¢alkyl includes methyl, ethyl and linear, cyclic or branched propyl, butyl, pentyl or hexyl;
C,.¢alkenyl includes ethenyl, 1-propenyl, 2-propenyl or 3-propenyl and linear, branched or
cyclic butenyl, pentenyl or hexenyl; C,¢alkynyl includes ethynyl or propynyl; the C;_salkyl
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separation of a racemic mxture of the conpounds using
conventional techniques, e.g. fractional

w@eopsed4bs zati on, or chiral HPLC. Alternativel BCT/BE2004/001943
i ndi vi dual enantioners may bg.made by reaction of the
appropriate optically active starting materials under

react | ondi tions [ Ll nat e ] '
sroug iRt eRRaT ssiar B SRhrreP ST ARERLS A, P
butyICREEBELAIBhe bEFFES SORE BrobpEfhaMot BRAghi-thaide@ror branched, and the
purification. Mass spectra were recorded using either

Cs4 alkilegvoups mPa ek bd c5d88A e cyelomopyb MHelebayht Alky] grovps eeferred to

.Spectroneter. and arge repprted. as z for th r ent
herei B AR LoV LBk e Bttt
Si GR1e661RER QO aRA% ARG ReE & ABRbn FHig HhidiS@&Ay optionally b
CorrbieFI ash Slq 16x in\&ﬂrr?urrer{t and 51‘?% p%ckégedgy()p ronaty be
substititedosidtbbme tReblicSop thei followingtsubstimgntpsreded opmrhalogen, Craalkyl,

Coalieyh ot Cu o FEBSR e RHEOR:. COMR LS Hopatd tes.
( 1901 OO B ERER el hdtérORY ] feFbis 86 11508y 6 BnckiBBréd #Wmatic or

cell path I'ength. Mcrowavé heating was achieved wth
heteraar@eragio mialg cGhiaimisg zgro Snthrée Symeéneatipmer zene ORORPRygamAatom, and

Chemi E tim . d .45 300W
zero (g Suifit o P atid Br{G oA PORATS Y L g Seegtepagayeen, or
sulfuP §lohQ W ch Ady BpiiBANS tRfsubithibil Gathi AR Jr @ors ShRehRMts selected from:

conmpounds and 1 nt er medi at es. Rever se Fl>h se ;—Ii h ; .
halogeme€sealleyl] Couailenyh Conalkpyl AIRR (| RELNR_R), (W's Cgﬁ@Poy@ﬂ’zR , CN,

NO as thod of purification for sel ected conpounds. ,

2 BANE3HPLC et hod was generally perforned with a B
AQiThREY otROAFXinaibatel: Ko &l refs @ fluoifeXciloshB, bromine, or iodine.
Sol vents: A = H2Owi th 0:05% TFA, B =10% H2O, 90%
AcBhagmiacenitically-aceepiabIErkrivaiasita¢inde folmrteomdmalis dior 8xample, the

. o . TN .

comR ot oRsles ALY & A oL sttt gpted B cofl ol

phartBcHuEie418HaccBptaBlelatfds U Sx&hbI6) BaleR] BY@ochibHOHY dédHlomic,
i odo; G™-6alkyl includes nethyl, ethyl and linear, .

phosplyarid, ecagic, bmaanichsalicpliamytric, loehicy mandelag, yartagic andxydthanesulfonic

.. C2. 6al kenyl includes ethenyl, 1-propenyl, 2-propenyl

acidsy 3 propenyl and |inear, branched or cyclic butenyl,

PHARBMAEOY|IO®@Y hexenyl; C2-6al kynyl includes ethynyl or
propynyl; the G "al kyl groups referred to herein, e.g., )
meThg pharepeglbgical-agtivity of the compgundsjof ghepipyention oyt e measured in

h tt - butxl w.shutyl, whether alone or part of another

e tesfs ,“‘}P&?P"B‘ e straight-chai ned or branched, and the

Test 83 Atka@ b rrgiPHRe , FRCHRl SBtpee cyclic, e.g.,
cyclopropyl, cyclobutyl. AIKyl groups referred to
heldi m -Bengaogpoxin(BITX) bivatire et hipperacpat imembranas.ogen

atons substituted thereop, .
Rat hippocampjl; are %omogenizec{] in 20 volumes of cold homogenisation buffer (HB:

concentrations of constituents (mM): tris(hydroxymethyl)aminomethane 50; MgCl, 1; NaCl
120; KCl1 5: pH 7.4). The homogenate is centrifuged for 5 minutes at 1000 xg, the supernatant
saved and the pellet re-extracted. The pooled supernatants are centrifuged for 20 minutes at
12000 xg, washed, and re-suspended in HB. Membranes (30-80 pg) are incubated with 5 nM
[1251] o-BTX, 1 mg/mL BSA (bovine serum albumin), test drug, and either 2 mM CaCl; or 0.5
mM EGTA [ethylene glycol-bis(B-aminoethylether)] for 2 hours at 21 °C, and then filtered
and washed 4 times over Whatman glass fiber filters (thickness C) using a Brandel cell
harvester. Pre-treating the filters for 3 hours with 1% (BSA/0.01% PEI (polyethyleneimine) in
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Unl ess otherw se indicated, aryl refers to a phenyl
ring which may optionally b e substituted with one to

wo boose6ads t he fol | owi ng substituents sel ect ed PECDBE2004/001943
hal ogen, G .4al kyl, C2.4al kenyl, C2.4al kynyl, NR 1R2,
CH2NR1R2 OR3, CH2OR3, CO2R4, CN, N @2, and CF3.

A DT L T —
is deSQMeAbY 109 r(—Q) hiofild, 8f1 §ebiRAGARE N B pichRY 95% oOne

oxygen-ato and zero or one sulfur atom provided

Test BraAssah dorr affigite enthaionsnAChR salstypo©ne ni t rogen, oxygen,

or suI fur atom which may optionally be substituted
-wi PH]dnknisptinmbiadingbst i t uents sel ected from hal ogen,

Bl b o Rraf i bovs N R HRBAER (1087)

31: 16’9 'M)Ma%%ralﬁ digrkedd hwoeﬁﬁﬁhsﬁ ?sfl%rﬁogegls%h 401 thE {'*T]o-BTX

[ orine, brom ne, or 'i odine.
bmdiﬁlga:smg eenttnﬁ@bdi fereﬁ@aamuwb lag12{600 ygtwashsd iwick,dd then re-suspended
sol vates and salts. exa | e, the_compounds of

in HB spRi3Hng IQ%HM %lesf?p%{)@iv BRIAPRISBhAE ok teT 4 FHPUARS 4 °C, membranes
(applzag(%'a%teﬁff(% %nﬁﬁa%}f\éltﬂgwmgﬁ gl?c%olg:l}ﬂe,qgsg%g%ﬁ?q I%FI‘\/I atropine,

and éiﬁfé?@'ihﬂw &CIQ%?O'S%M EG’@I’X for 1?1@{1% & ¢, an@ithdnl flltered over Whatman
|actic, mandelic, tartaric and net hanesul foni ¢ aci ds.

glasﬁmm@&(@@vlﬂﬂasecb frae-tzetet dori Lhourawith 045{’/3/PBI‘) using a Brandel cell

conpounds q I nv nt| n inthe. .. . .
barv§gg, Sogspegte s dsspo by L A8 Eal CRBRCH il sbepag bigding i
subt ype 125I - OC Bungar ot oxi n (BTX) binding to
typmrgu?%%J?:{?pocanpal menbranes . Rat hi ppocanpi are

homggﬁdanﬁvﬁﬁfmdlesmmsami‘Bcol d honogeni sati on

bUf éiq'] VdV ﬁons Moglgﬁ: (‘Iﬁgﬁ%f of élo st %Mate&d §s@g\@®non-hnear curve

ﬁttmé%% %51? AELFPI"gieLAeLn AT%ﬂEQI?Pg%@tlf‘odbﬁr@ﬁ 89772 UGk Cj f’ﬂ§8101

es at 00 xg, 't he supernatant save
235.peTIE402). Saxdticmatueks afthittqabiol ssrhessitpenattel, aning the aon—hnear

rercogo8 BRI TR WERBE MLt B IS ETctRe Ko Values of 167
and 1.96 4RAk ‘?Qhé/“ztl)hoc %ﬁ%ﬁdllrzﬁy( 9-n153_ fhe %%agﬁépésnﬁ@gybg\{gaﬁes are

serum a bum n t est

estinfhtéd ngfE'E/geha’athﬁigergkqfﬁedluahbﬁ( b am noet hyl et her)]
for 2 hours at 1 0C and then filtered and washed 4
times over V\hatwﬂ%ﬂﬂa«s/ﬂzﬁ' E{égaﬂd]ﬂ?@r)s {}hi ckness C)

Wherlf:ial \fag?e othrb nde %ﬁ\yfge%xr}?arﬁl\ﬁ%o ! f atE? nsgused When ng> 1.5.
Sam%l@@ 5%%5%&& 'ﬁ?tﬂﬁlﬂ&@ﬂa ah@ VRt Efyplcallg 5%.01@9 vall®s abORetérnlih&] using 6
I anks 07% of total counts per mnute).

or mbiendrsg ecmo‘entraﬁwnsd'lfh@compounds of the invention are compounds with binding

affinities (K;) of less than 10 pM in either Test A or Test B, indicating that they are expected
to have useful therapeutic activity.

Test C - Assay for P-glycoprotein-mediated efflux

P-glycoprotein-mediated (Pgp) transport is assayed in Madin-Darby Canine Kidney
Cells Expressing Human P-glycoprotein (MDR1-MDCK) cells as follows.

MDR1-MDCK cell lines are maintained in culture in Dulbecco's Minimal Essential
Medium (DMEM) containing 10% Fetal Bovine Serum (FBS) at 37 °C and 5% CO; and are
passaged twice weekly.
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is described by 100 mM (- )-nicotine, and specific
binding is typically 75% Test B - Assay for affinity
W 20054061495 4 nAChR subt ype 3HK- )-nicotine bi ndPCIySE2004/001943
Usi ng a procedure nodified +t3m Martino-Barrows and
KeI lar (Mol Pharm (1987) 31:169-174), rat brain
?éﬁ)ﬁﬁb@%{k@%? %gﬁggééfg %&é,dﬁg ﬁe}gt it {Pgéag q%dgiAggf i @Vell Costar plates

at 0. ﬁhﬂlé’er@%ll %G celledensity @WO@&)OO&J&HS péternchﬁmtuszpamdbEalcam plates at
HB cont ai ni n‘% 100 MM di i so fl uorophd%ﬁhat
0.4 ol per wold 2h pelt densily of 1§00 Ipﬁﬁgg-‘ eBSp ehd-31ell phates) or 1

o, Byl B SFARRA i Q4T3 5.
medﬁﬁrﬁ rfelslﬁceli Mllyfandtm&oﬂa@ersaﬂduidd%r frihdperiedsayy 8rdays post seeding.

What man gﬁdss fiber filters (thickness C) (pre-treated
Monpbwem anotad 2nh provtoayy oERing AsTaRgPert Bisabidel cel |

§§sﬁ‘i§¥( eleNgrad SD%%I £ ﬁmgedncg |C§Igta{:t§th?§be’%gd§$ Fﬁg bg%}&g oyl

mon&'a?éi* el tﬂ@fe%lsﬁaﬂl@le ¥é&roSs the moheBlyer cawamaladmrmal ihdes for the
and pseudo Hill coefficients @2 gre cal cul ated using
§

resistamee perasy 3 meaplayerrare 130 ta 169Oms/gam ALLFI T (DeLean A,

232%3%890%‘%%?%}9 argg)? yis xér{q ci:)mgr}i?afl‘;/)\mﬁNZ %vfelllﬁwé/t% ?rld un 1n basolateral to

Ion curves are

apicali(B&o MDAl apital fobdsblatendl Al tb B) AireC REHsES Srilivapy. Q‘lit&mnpounds are
ENZFI TTER (Leat herbarrow, RJ. (1987)), vyieldin

dissatued inddMISOl amirdirier! to, the tasheameenteations Fei HBBS w1 hc final
conc%gt{r_%tﬁ;gl[ of&)IWS‘a)m tteﬁ s!)fuggﬂsd%%e%fn%wrgﬁ? e &%hg@g{ftﬁ%ﬁﬁiat 37°C for E

ener a &o1Y equ
20 to40 BB akd 6cﬁnp‘leﬁ{eh! Igatﬁﬁdlfe@épaléd) 1711 - 1) vvher e a VaI ue
of n=l is used whenever n < 1. a val ue n=

us 8dr Mie s Wpfnmengahém% 05H§S§sl§ a%qsi tohe Wrs% rﬁplk%w@ oS mL test
solum L& tg¥ E’ns%ﬁl i:gr B ?0/% e§8 1a§ ﬁlLdt%EteJ 'IHt ?\% %c?deﬁ% ﬁleov(lell

ug concen rat e conpounds o

followRdeit0. ® mIaHs SSQBWKB@@&T Vﬂ‘ﬁéhnbérfsdirél &aﬁffﬁﬂrétl fol tBS cdplement plate
of less than 10 nMin either Test A or

and thnmla,t@a inupaterhin a HE3C weter bathavithey Shacknrsa%e Qfs7é)rmm for 60 min. At

er-apeut o
the 619 &f € x&exeil re}:%%‘éhae §ert§ea§# Fﬁxove@‘tﬁéq% ﬂ{egﬁatf:sé allnnd sr?%ngles traalsferred
from( RAR Hoﬁéradﬁaﬁ@édivdr%hﬁﬁsa‘y efHPNCMESls andDandlyzedayi dd@ventional
Ki dney Cells Expr essi ng Human P-gl g/co rotein
C Tvebiaeg £ OB

s. dealibsatipn sfapdpidae apd 015 ¥ pezusgde
Calcnﬁtm}l%'fﬁ%gul{sn culture in Dul becco's Mnimal Essenti al

The apparent permeability is calculated according to the following equations:
Papp = [(Vr x Cr)+(AxtxCo)] x 1,000,000 (107® cm/sec)
Flux Ratio = Papp w0 ) + Papp(a to B)
MB (%Recovery)= {[(Vr x Cr) + (Vd x Cd)] + (Vd x Co)} x 100

Where: Vr = Volume of receiver cm’; Cr = Concentration in receiver at 60 min; Co = Initial
concentration in donor; Vd = Volume of donor; Cd = Concentration in donor at 60 min; A =
Surface area of Transwells and t = 60 min.

Compounds of the invention generally have an A-B/B-A ratio of less than 2.5 in this
test.
COMPOUNDS OF THE INVENTION
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Medi um (DMEM) cont ai ni ng 10% Fetal Bovi ne Serum ( FBS)

at 37 0C and 5% CO2 and are passaged tw ce weekly. To
w@erkosrrs he assay, cells are seeded into the BEI/SEI004/001943

side (A of 12-well Costar pligtes at 0.5 nL per well

at a cell density of 300,000 cells per nL or into

24- . l). at . ] .. .
donesiio s GEe By g flay bebrifer by Wikl Sy ot Gubytituted aromati
or hptertaeshatty catbdRlylic %éid!\@(b.BOrﬂh@l)‘,é‘R)(ﬂB-éfﬁﬁlb#ﬁﬁhh&icﬁﬂ@@iﬁy@&chloride
the transwel | basol ateral (B) chanbers. The nmediumis
(10G B8 &6@ el Yhydiaxyhsneotsigeals hudiate (68 ang, 6r5O0tmanpOr (benzotriazol-

eedi.ng. nol.ayer.s_ar ed 2 h
LERERNe - AR BARlAES Sk ML VSR Pl e o
diis@gresyledRemias @.5708lL 2 0ne&ol)an @%nNﬁ‘IIdiﬁlé‘tﬁyH‘&%aLﬁﬁHQQZ mL) at
both sides of a nonolayer and t'he resistance across
ambieng temnesttasedor 23 hdReastinh pugturesarenburediinied N soditinénydroxide

eS| I 1 160 Ohns/ :
sols 5T BORR B0 OR300, MIRL PUS ALt L9000 OB B s
withol HUeOE kY, Watdr (4:-0a5:@hA(1RY,ahd dficd B &AVIg68, LR FIBMbn, the
apical to basolateral (A to B) directions in
solventiipranecited.in Yeao te vinhd thedissimedcatipnwidved i n DVSO and

di t he t concentrations with HBSS with th

1 1 8ok BB EORRERA AL B Emilofy phiroar hinpets OF the
invedti@nswel | s are washed with HBSS at 37C for 20 to 40

m n_and conpl enent glates are prepared. For Ato B

ex PetRnErrzabicyclg[ 2. 21ort-Biyb2-methatidehenydbertzemids; |

f lut i the, | . F B
t o MO Gen e 2R SR B oo Pt 1o ¢ he
ve(IN-(Ry 1L avgticyeio[2.22]68t-3H3$S - inethiy N S-phesAiophERE-2 -caaboxylic acid

.inserts are transferred to the conplenent plate an
amidehe plates incubated in a 37 OC water bath with a

R B L

acidantldganpl es transferred from both donor and receiver
chambers to HPLC vials and anal yzed by conventi onal

L NV Aabipyeiel 2. 2:4lor o3 -ai-2 earboxariaphay lhshzonide; 005,
0. Q5 : d, ~Cal.cul af i f Results: Th
RSN L e b R ST b s e

f oG- Wb@m&ﬁ%gﬂﬁLdawqx&-%h&@&%ig@g%ﬂeg&carboxyhc acid

.1,000,000 (10 6 cmsec) Flux Ratio = Papp
amidogpp( At 0B) MB (%Recovery)= {[(Mr x C) + (Vd x Cd)]

( VA ¥R $9) : e, \Vr .s.Vol.ume receiver cn8; Cr .
ORI iR 53 S, SRS 2 Bvonyi
acidamideent ration in donor; Vd = Volunme of donor; Cd =
Concentratign in _donor at 60 mn; A =
N-(R)-1-Azabicyclo[2.2.2]oct-3-yl-2-cyano-5-phenylbenzamide;
N-(R)-1-Azabicyclo[2.2.2]oct-3-yl-2-cyano-3-phenylbenzamide;
N -(R)—1-Azabicyclo[2.2.2]oct-3-yl)—3-cyano—5-phenylthiophene-Z-carboxyiic acid
amide;

N -(R)-1-Azabicyclo[2.2.2]oct-3-y1)—3—cyano-5-(3—pyridyl)thiophene-z-carboxylic

acid amide;
N-(R)-1-Azabicyclo[2.2.2]oct-3-yl-2-amino-5-phenylbenzamide;
N-(R)-1-Azabicyclo[2.2.2]oct-3-y]l-2-amino-3-phenylbenzamide;
(N-(R)-1-Azabicyclo[2.2.2]oct-3-y1)-3-amino-5-phenylthiophene-2-carboxylic acid

amide, and



Surface area of Transwells and t = 60 mi n. Conpounds
of the invention generally have an A-B/B-A rati o of
woe®s/oeagh 2.5 in this test. COMPOUNDS OF THE PCT/SE2004/001943

I NVENTI ONConpounds of the i+l¥enti on may be prepared by

reacting suitable substituted aromatic or

h C b " . _ N _

R e S P BT TS pipglenss2-carboxyli
acid 24ii8@ mmol ), 1-hydroxybenzotri azole hydrate (68 ny,

0.50 nmmol ), O (benzotriazoll -

yl)-N, NN ,N -tetranmet hyl uronium tetrafl uoroborate

(161 ng, 0.50 mmol) and dii sopropyl et hyl am ne (0. 35

m., 2.0 mol) in dry N Ndinethylformamde (2 nlL) at

anbi ent tenperature for 23 h. Reaction mxtures are

poured into 1N sodi um hydroxi de solution and extracted

with ethyl acetate (3x). Ethyl acetate |ayers are

conbi ned and washed with 1IN NaOH (Ix), water (4x),

brine (I1x), and dried over MgSO4. After filtration,

the solvent is renoved in vacuo to yield the desired

compound. The followi ng exanples are non-limting and

enbody particul ar aspects of the invention. N(R)-

1- Azabi cycl o[ 2. 2. 2] oct - 3-yl - 2- et hyl - 5- phenyl benzam de

N-(R)-I-Azabi cycl o[ 2. 2. 2] oct - 3-yl - 2- et hyl - 3- phenyl ben
zam de;

(N-(R) -I-Azabicycl o[ 2. 2. 2] oct - 3-yl ) - 3- et hyl - 5- phenyl t
hi ophene-2 -carboxylic aci.d am de;
(N-(R)-I-Azabicycl o[ 2. 2. 2] oct - 3-yl ) -3-net hyl -5- (3-pyri
dyl ) t hi ophene- 2- car boxyl i c .acid am de;
N-(R)-1-Azabicycl o[ 2. 2. 2] oct - 3-yl - 2- car boxy- 5- phenyl be
nzam de; N (R)- 1-Azabicyclo[2.2

. 2] oct - 3-yl - 2- car boxy- 3- phenyl benzam de;

(N-(R) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 3- car boxy- 5- phenyl
t hi ophene- 2-carboxylic acid amde; (N-(R)-

1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 3-car boxy-5-(3-pyridyl)th
i ophene- 2-carboxylic acid am de; N (R)-

1- Azabi cycl o[ 2. 2. 2] oct - 3-yl - 2- cyano- 5- phenyl benzam de;
N (R) -

1- Azabi cycl o[ 2. 2. 2] oct - 3-yl - 2- cyano- 3- phenyl benzam de;
(N-(R) -

1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 3- cyano- 5- phenyl t hi ophene
- 2-carboxylic acid
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am de;
(N-(R)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-3-cyano-5-(3-pyrid
wQ kdoshéaphene- 2- car boxyl i ¢ acid am de; PCT/SE2004/001943
N-(R) -1 -Azabi cycl o] 2. 2. 2] oct 53: Y| - 2- ami no- 5- phenyl benz
am de; N-(R)-
CLA%]MA%abI cycl o[ 2. 2. 2] oct - 3-yl - 2- am no- 3- phenyl benzam de;
- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 3-am no- 5- phenyl t h
i ophene- 2-car boxylic acid am de,
and(N- (R) -1 - Azabi cycl o[ 2. 2. 2] oct - 3-yl) - 3- ani no- 5- (3- py
L. ri dybgmpowndhienmglowdt-plyxyproteimaiediasa affCaddomEing to formula I:
compound havi ng | ow P-gl ycoprotei n-nmedi at ed ef fl ux
according to fornula 1A N.& r r SI. DI wherein: D
represents oxygen or furN_E rAﬁrquﬁts a single

bond, oxygen, sulfur 1; 1 & sel ected from an
ort ho-substituted 5- - e red aromatic or
het erocaromatic ring having O, or 2 nitrogen atons, O

or 1 oxygen atons, and O or 1; sul fur atons, or
selected froman ortho-substituted 8-, 9- or
whedddn:nenber ed fused aromatic or heteroaromatic ring
system having 0, 1, 2 or 3 nitrogen atons, 0 or 1
%’@ﬁre"é@@ﬁ@"y%ﬂd’rﬁ‘l@f 1 sulfur atoms, said aromatic

h
or EREPESRRL PRl P el I8 P YE T T™ ol ey

szrbﬁazleleemilﬂom éﬁoﬁﬂi@kﬁb@ﬂyﬂted habdragarRmbefdd, aro™N&¥c or heteroaromatic
\IS (OLn -NR2R3, -CH2NR2R3, -0OR2, -CH20R? or
ring hemsz@» AF nﬂfzs,og;eaa&%@ o Py gems2togs, Gk am b pafir atoms, or selected

fron%r%%d Subfituiet € Qa&olrﬁaltn ﬁbéﬂeﬁ%ﬁﬁ\@r%a’% ?}’]heté'riarorqap € ring

trogen atons, 0 o

system hmng@hbrkonﬁ& ﬁltnogem ﬁltbtﬂsﬁﬁ) bt Ubggeedrattras, ahd 02rdr sudfur atoms, said
substituents i ndependently selected from-R2,
aroma@c o@gqemomat@n@dqrmwsten@@amg |o@ﬁ3ppbstﬁgqq§@@(},ected from -C;-

m@z%g%eny@hggﬁfc%ﬁ %bgeNR?C% - (9:'2&5‘;,2%3(0),1 NRR?,

-CH,NR’R?, -OR?, -CH,OR? or -CO,R*;

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

where Ar” is unsubstituted or has 1, 2 or 3 substituents independently selected from
-R?, -C-Cealkyl, -C,-Csalkenyl, -C,-Cealkynyl, halogen, -CN, -NO,, -CFs, -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.Caalkyl,
aryl, heteroaryl, -C(O)R?, -C(O)NHR*, -CO.R* or -SO,R?, or

R? and R® in combination is -(CH,);G(CH2)x- wherein G is oxygen, sulfur, NR*, or a
bond;

jis 2,3 or 4;

kis 0,1 or2;

nis 0,1 or2, and

R* is independently selected at each occurrence from hydrogen, -C;-Cjalkyl, aryl, or
heteroaryl, and
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R2 and R3 are independently selected at each

occurrence from hydrogen, -G .C4al kyl, aryl,
whedosneryl , -C(O R4, -C(O NHR4, -CO2R4 or - SOAECHUSE004/001943

R2 and R3 in conbination is 4¢CH2)j §(CH2) k- wherein G.

i s oxygen, sulfur, NR4 or a bond; j is 2, 3 or 4; k

= sBisobyiebisntet S uibeSpr DS SREBRER .

accepfab®) dayth thedéofl , or heteroaryl, andstereoi soners,
enantioners, in vzvo- hydrolysableprecursors and

pharnaceutlcalIyacceptable salts thereof. 2. A
ound accar di.n lbeing. an R-isoners o .
2. CombSth RSP Rt L Btae B AleRRet dr cRmpung of foguta Lin
acmfg“ﬁhgbﬁﬁhmqlmhereln D, Arl, E and Ar2 are as defined
for conpounds of formula |I. 3. A conpound according to
Caim1, wherein: D reurese ts oxygen or sulfur; E
represents a single b ygqugsuI ar, or NRL; Arl
IS selected froman g u '5- or 6-nmenbered
aromati c or heteroar/omatijc ri haV|ng O, 1 or 2
nitrogen atoms, 0 or 1 oxygenDhtons, and 0 or 1 sul fur
atons, or selected froman orjho-substituted 8-, 9- or
10- menmber ed fused aromatic ofl het er oar omati c r|ng
wheR¥S DAY N &VIHAt 2 arelas deifka %&P@w&& @leBula P_O"
oxygen atons, and O or ur atons, sala aronatlc
or heteroaronatlc rings or ring systems having
ortho substituents ected fron1 QC 6al kyl , hal ogen,
- CRyco a2 pgOrdIng (poiesm L BSTeN “COpRA:  AF2 1S

seb%{)ﬁgeﬂtg Qﬁ'g:én%rsﬁ’l'ﬁl@ ”e”ber ed aromatic .or
heteroaromatiC ring having 0, 1 or 2 nitrogen atons, O

or Eremy@mla ang]wﬂ)oné,rm(ygemrsutfms loﬂ\lﬂhJ atoms; where Ar2

| n ol %g]é’ ﬁoggﬁlgélﬁ]g(gafbr]égm%e o or %%Emégrgaggrgatlc or heteroaromatic
ring h%ég@@,ag?%)@ %’1 Rtrzoge%%ch;%gb oy Tﬂxygé}ﬁét(?ﬂl@,rhnd dN 1 s atoms, or selected

from an ortho-substituted 8-, 9- or 10-membered fused aromatic or heteroaromatic ring

system having 0, 1, 2 or 3 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, said
aromatic or heteroaromatic rings or ring systems having ortho-substituents selected from -C;-
Cealkyl, halogen, -CN, -NO,, -CF3, -NR’R?; -OR?, or -CORY;

Ar? is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or2 nitrogeri atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

where Ar? is unsubstituted or has 1, 2 or 3 substituents independently selected from
-R?, -C1-Calkyl, -Cy-Csalkenyl, -Co-Cealkynyl, halogen, -CN, -NO,, -CFs, -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;.Cqalkyl,
aryl, heteroaryl, -C(O)R*, -C(O)NHR?, -CO,R* or -SO.R?, or -

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

jis 2,3 or4;

kis 0,1 or2;

nis 0,1 or 2, and
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- CH2ZNR2R3, -OR2, -CH20R2 or -CO2R4; R2 and R3 are

i ndependently sel ected at each occurrence from
woyasogany - Q'al kyl, aryl, heteroaryl, -C(O RAPCT/SE2004/001943

-C(O NHR4, -CO2R4 or -SO2R4 aB-R2 and R3 in

conbination is -(CH2)j G CH2) k- wherein G is oxygen,

Sulpfuy ; 1+ dacH ; [ Siy O, ]

3 o indgpthgefily SIRATER: el Secmemo o ip irdslp G opflipn amv. or
hetemmcl, mskcur r ence from hydrogen, -G -C4al kyl, aryl, or

het eroaryl, and stereoisoners, en%vti omers, in )
Vv z§@zmr‘&ﬂr§ﬁ§ﬁﬁméﬁ“’é%df‘ Yppdydiplysable precursors and pharmaceutically-

acce@ﬁ@[é@ﬁ@%ﬁér&ﬁ'! | yacceptabl e salts thereof. 4. A

onpound according to Caim1l1, wherein: D represents

oxygen; E represents a single bond; Arl is selected

froman ortho-substituted, 5- or. 6-nmenbered aromatic or
4 heOefWBRBWE ECeoTANggo KAdirh voherdaingr 2 nitrogen atonms, O

or , and O or 1 sulfur atom said
D]Te?f%grﬁgofg%%%gi?

aromati c or oaromatic rings or having

or Ehepresdins & tingltteondel ected from -G -C al kyl,

hal ogen, -CN, -NO2, -CF3, -NR2R3, -OR2 or -CO2R4; Ar2 _

i s ASelsaglestedaspan onbo-gubsgitutethirereymermbiEad; asomptic or heteroaromatic
. . a . | .
g 84 GE951 STTURLLINAEY9 Syl fond, 1§ 80P QAT Qi
aronsitie log heiecomeomatieriagy drdiaeing, ortho-substituents selected from -C;-Cgalkyl,

VZVO- hydr@l ysabl epr,ecursqrs and

B>

halogep rrble NPR-c5F by 3&‘9@} o saPR ¢ hereof. 5. A
Conpoy '@gllg@féﬁ Hfh RG. 5106-ge%ﬂylr%d ag}éﬁlgfig ﬁ&et%ﬁxﬁoﬁ%@?@tgﬁlwing 0,1

oxygen; represents a sing
or 2 hitmigea ntons, D@r 4 Wxybéd atbed, dnd (06r BsulRiraenhe] aad omati ¢ or
het eroaromatic ring having 0, 1 or 2 nitrogen atons, O
or SEIEGIPHISES SRYHIOMSEH ¢ Brvahydralysaplepragussars ard pharmaceutically-

R - b P L NS
OR2;
5. A compound according to Claim 1, Wherein:

D represents oxygen; |

E represents a single bond,

Ar' is selected from an ortho-substituted 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 atom, said
aromatic or heteroaromatic ring having ortho-substituents selected from -CN, -NO,, -CF3, or -
OR%

Ar? is selected from phenyl or pyridyl, and

stereoisomers, enantiomers, in vivo-hydrolysable precursors and pharmaceutically-

acceptable salts thereof.

6. A compound according to Claim 1, wherein:

D is O; or an enantiomer thereof, and pharmaceutically-acceptable salts thereof.

7. A compound according to Claim 1, wherein:
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Ar2 is selected fromphenyl or pyridyl, and
stereoi soners, enantioners, in
\V@iMﬁmthsolysableprecursors and PCT/SE2004/001943
phar maceut i cal | yaccept abl e sdPts thereof. 6. A
compound according to Aaim1l1, wherein: Dis G or an
enant isombsctdd ese phenyd BEltHIGHCARICAI ALl éélé@&Pﬁaﬁlé}meﬁyl pyridyl,
I'ts thereof. 7. A conmpound according to O al
ﬁﬂawﬂé%réhlﬁphenﬂha@ng epleaabsibstipenisie .dyﬁn@}haremophenw and
Ar2 is selected fromphenyl, pyridyl, furanyl or
t hi ophenyl havi ng opti onal substituents as defi ned

8. hemecmnpcamd/ac@@ﬁﬁfgua ¢1AGCD HleB@d R @i m 1, sel ected
N'(RQ-]( P—‘R*)Zﬂ]PLC)ﬁ&lQ[ﬂ 29 locbpy1-2-metbyt-5-PhynylBenremidd; - 5- phenyl ben
N'(lﬁl?fgjﬁ%g?m%\zlg% 2 50F 5P 1-3- 35t 3-henyibenzamids; - 3- phenyl ben

(N- (R;i-m&@{blcyclo 2.2.2]Joct-3-yl)-3-methyl-5-phenylthioph
= -AzaEbl C;C| o %) 5 hyl-5-pl enys iop enﬁz cagboxp{hc aflfi amide;

(N- (ﬁ}) ép%@b@%hf&ﬂk%&%lﬁ Id)-éetncthahﬁ{ﬂé-;pyrldyl)thlophene-z -carboxylic acid
N (R)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-3-nmet hyl -5-(3-pyri

Yyl )t hi ophene-2-carboxylic acid am de; N (R)-

N—(R:I) lAAaabley&b[QDZz]gthj_gpQ -Rrboky S-FiRnhBenzanRBeny | benzani d

N'(R&Fl( AyaticydelBiZ3lerts}-g1-2-cafbory-33pleny bbenzarhidzy - 3- phenyl be

- REFEES] nylz"é%z8}%&%pzD-%-%fb&é%/-%Plgﬁn,vltéloegmo&ya@%ﬂwd amide;

R+ Qph L
N (R~ 12 it oy o1 2 3-3] 66130y eBisy Fehopyie o

amldif’dyl )t hi ophene- 2- car boxyl | c aci d am de;

N-(ngl.(‘g}éﬂwﬁ%c?[e 202{] toi-yl—g -cy 107 -pﬁer\{ylbenza%aci1 0-5-phenyl benz
N—(RNléR)zaHmy%Z@[Q 2e16¢t0d-21-2 P RCY -pRe b dizaM@Ro- 3- phenyl benz

(N- (l%Nl becyﬂ@w éjast-8fyR)-3-coimse S-pBeyylihiGlepadmatqxytioytid Amide;
8- RP AT Bl 2t S PAPS SRty LS oyt ihiaples 2 cpmbopyii apid

am1dy1 )th| ophene- 2- car boxyl ic acid am de;

R) -1 - Azabi cycl 0[2 . 2] oct-3-yl -2-am no- 5- phenyl benz
N—(Rﬁ@@ablqy_c(qﬁg.Z oct-3-yl-2-amino- 5-pheny1benzam1de

b d
N- R R AR 216 L 3ot PPzt no 5 phony ¢ h
Do henbiciclo . hopyt- -
(N- (R)@p( R)a izglc AS% | %}@é g?rz)agh%ni(‘)ﬁg%{ﬂ)ﬁ?nﬂfhl?hgrrﬁ %oc_arboz(é/hc acid 3m1de or
(N- @rbﬁ%a@gw@g@.&Z at-Bokyd- amlrgxgﬁ-@@mldﬁ)thmphene 2- carboxyhc acid

amld,p_har maceuti cal | y-acceptabl e salts thereof.

ami

or pharmaceutically-acceptable salts thereof.

9. A method of treatment or prophylaxis of a disease or condition in which activation of
the o7 nicotinic receptor is beneficial which method comprises administering a
therapeutically-effective amount of a compound according to Claim 1 to a subject suffering

from said disease or condition.

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

mania or manic depression.
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9. A nethod of treatnment or prophylaxis of a disease
or condition in which activation of the a7 nicotinic
wo emepsars i s beneficial which nethod conpri sesPCT/SE2004/001943

adm ni stering a therapeuticaRd-y-effective amount of a
conpound according to Claim1l to a subject suffering
fromsaid di sease or condition. 10. The nethod of

Claim9, wherein said disease or condition is anxiety,

11. schimepbd eftrdatmandprophylaxis of stepslegishlodisdrders Apsyelidtiztisorders or

of treatnent or propg%[axis of neurol ogi cal disorders

intellsgipehepasrnarns disgrsiess, winiqhosmrises adminisigrang mibgrapeutically effective
di.ser S e r adm ni stering a
mno?ﬁé&%g@%%?%ﬁ@??ggﬁggg%¢®§ﬁéhnunt of a conpound

according to aim1l1. 12. The nethod of Caim 11,
wherein said disorder is Al zheiner's disease, |earning

12. defhe methadoyi§ileimohl,adferein said sigosdariinAldbeimner g disqpserdeayming

l..oss. At i.on.Deficit . ract,ivit . SOrder. .
cetictipRynii Seto duelion i RGRSN ke, e BPDRRH opagtivit
Diso?dﬁi‘,dPéiHﬁsoﬂT 6 dlseslegHAgtRk b1V € didesR! UelrStted syddr6ite MRk Rlegenerative
_ is loss of chqliner%ic synapses, jetlag, nhicotine _
disorglgesi in twhaeh thereais losg of plaalinergie synapsgsaietlog entinejaddictign, Araving,

. met hod _for inducing the cessation of snoking

pmnﬁ%ﬂ%??%ﬂ¥%f%¥ﬁ% nistering an effective anount of a

conmpound according to CAaim1. 14. A pharnmaceutica
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