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NI COTI NI C ACETYLCHCLI NE RECEPTOR LI GANDS TECHNI CAL
FI ELD This invention relates to novel

whe@sybras boxanm des or pharmaceuti cal | y- accept Baii/8E2004/001940
salts thereof having | ow P-gllycopr ot ei n-nedi at ed
ef fl ux, processes for preparing them pharnmaceuti cal
conposi t i RMSOTENIGATETY LOEOLANE RECEPTOREIGANDST apy.
This invention particularly relates to conpounds
havi ng P-gl ycoprotein-nediated efflux that are |igands

TECffmICaﬁLIpFEEID ni cotinic acetylcholine receptors (a7
NAChRS) . ND OF THE | NVENTI Th use of
PFB@GHE@U\RBF ATCB IhRP Y BB IRITEO 99\'% afHaceuHeallyrasceptable

g PP PP 5080l SR LS s e,

pharfias@afel coaq@iitiony eowtninatd thoiniand thibisoveda I‘t]&aramn Kihét iyiyention

de ressi on, snoki ng cessatl on, neuropr ot e&
partigelrly spfeein eompavaiyhaying Prlyioprqtemsaned X thaicre ligands for

aiphd PP RS Feodfihy @3?@@%232&2& VeDonald et
I\/bI ecul ar Bi ol ogy, Chem stry and Phar macol ogy",

ter 5 in Annual Reports in Medicinal Chem stry,
BAQl‘éG Do THE IRYENMEK N v ¢ Press Inc., San Di ego,

g?](')ilﬂ'; erJ hg@%&%%%sbﬂd %@at%ﬁébcetﬁg@ (él?{séaxjg%ét}!lt&gﬁﬂ file Greatment of

a raﬂg@lof dYspr@ps 1n2615ir%2rf&duélékle:h6h@erglctfynwmh sumihlas A lzhedimends disease,
npound gai ns access .to the central nervous system

cogrm@r 4 \GBE T PP TSy A XHEIA AP TRRIORHEPOIENE BFRSRHTY hgyTpprotection,
schi %?en%?eag%élé’ l;[te&ﬁrneégxsc%))ﬁg}ogﬁ% Q&d ggﬁllgg%gflb?iggle% aa%rlﬂi%eell} discussed in

Mcr(o%BE) gt a ($DIYI"Didcainés Aoéty}ehdlm&Rédeptors: Mblsoulaxrﬂh@bdg@/d Chemlstry
b tight junctions, Passive ne rans perneability
1

eERIPSY o (CHePiRR A i ABRuE ﬁg@pyﬁ%mMe Cmcb%qn}sgveﬁolt%o pp. 41-50,
t t 1
Acaé%‘@?g%s??%f PanDEOB CALHIE it B, A904] euronal Nigotinie
Ace@l@hbliﬂ@ﬂeédpam; t mg:NSwsTS’a BSI;spdetlg'bs vak g, pp. 205HiN3ane

perneabi ity and the absence of ef flux would Iikely

f aFee fasigy stifohich 2 dra@ RPN RIS ACEESE O csmraljnﬁmus system
PRk A5 S TR METEL B s
front the ENDis-caasitdared &Db&)m&dﬂﬁedh@vtha blo@drmamsbarrgdr)(BBBw a s1ngle layer of

P- gl t di d effl dwithf
endqthe%iq¥661 rc’%pg!@?e nl%{,tlzg ?unc%ons ul)’(aslsge %:e%granev\f)ermeaﬁ{lty an% 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-active compounds having

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

§ 2

\H/ArIE,Ar
N

D
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DI wherein: D represents oxygen or sulfur; E
represents a single bond, oxygen, sulfur, or NRl; Ar 1
w0 200886184 ed from an ortho-hal o-substituted 5-POF/SE2004/001940
6- menbered aromatic or heterdaromatic ring having 0, 1
or 2 nitrogen atons, 0 or 1 oxygen atons, and O or 1
sul fur atons, or selected frgm an
ort ho- hal o-substituted 8-, 9- or 10-nenbered fused
wheraimomati ¢ or heteroaromatic ring systemhaving 0, 1, 2

or_3 nitrogen atons, .0 or 1 oxygen atons, and O or 1
supfrﬁPreé?négr%XygﬁPQr?‘gﬁgel ected froma 5- or 6-menbered

arf ﬂegen%faaﬁg@fbeﬁa Qﬁ%érp shifRgofRRiINg 0, 1 or 2
ni trogen atons, or 1°oxygen atons, and O or 1 sulfur
at Af'sis selberé ﬁ;énﬂan mhmhalbsubﬂmmtedi Seor Graendherdl aypmatic or

heter%gg)ﬁe{g{gtﬁenngt_}%gll r@gndg nt | g@ﬁéﬁgqu%n%fyrgqgﬁz%' and %ﬂr 1 sulfur

atoms%%%ﬁ%%%%ﬁééﬂ&% i e
hetereamimaticaity sysiem Havarp 0)\id2 og8mitregein aBsns, ydr,1 ayygkn atoms, and 0 or
heteroaryl, -C(OR4, -C(ONHR4, -CO2R4 or -SO2R4, or
15‘11@ BPES:R3 in conbination is -(CH2)j G(CH2) k- wherein G
Agb%%arécte OT;]IP.’:F 5- g‘%‘ meg{rbei;cdba‘i’&gathé 01: lzetg?rﬁ%%gieaﬁcgn {gihavmg 0,1
or2 ﬁmlogem etdnat 0 ead lxpgaatoms aad Oramh swiir epens;

G al kyl | , t h |
enwaﬁrﬁ?éé?éw%%&sﬁeiéﬁﬁ?eﬁri%%wbaﬁ%?gt’s BEpending si8eted from
-R? V(EV& %ZYéﬁ%péeﬁ fézcéga‘glghﬁrs 3a%sgen -CN, -NO,, -CF3, -S(O),R?, -NR?R?,

arnmaceutic écep of conpoulhds “of
-CHJNRZrRil a)R,, -PHaORBoR@O,RE) conpositions and

{1 Baend RS Bradchandertbinalectoa i B angr s o Y e, -C Caally

<ary1 %%{E’bi}gf'@ )\N“t b@étégﬁﬁk‘*tl@@?pgytg@qyl active

nces, processes andr i nt er nedi at es

ah®RP lrecmnlmnaﬁmms -(@83,GEH hewhesim@ds caygens siifur, NRY, or a
uses of themin the manufacture of nmedi canents and
bondjses of them for di agnostic and anal ytic

jis2,3 or4;

kis0, 1 or2;

nis 0,1 or 2, and

R* is independently selected at each occurrence from hydrogen, -C;-Cqalkyl, 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.

Compound having low P-glycoprotein-mediated efflux of the invention are those

according to formula I:
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pur poses. Conpound havi ng | ow P-gl ycopr ot ei n-nedi at ed
efflux of the invention are those according to fornul a
WO 208506 M9Ar1 Ar2 J T E D | wherein: D represenPGT/SR004£001940
or sulfur; E represents a si#igl e bond, oxygen, sulfur,
or NRL; Arl is selected froman ortho-hal o-substituted
5- or 6-nenbered aromajic or heteroaromatic ring
having 0, 1 or 2 nitre¢pgen dtlons, Q or ] oxygen atons,
and 0 or 1 sulfur at N d-Alr om an
ort ho- hal o- substi t ute , 9-|lor 16-nmenbered fused
aromati c or -heteroaromatic ripg systemhaving 0, 1, 2
or 3 nitrogen atonms, 0 or 1 oxygen atons, and 0 or 1
sul fur atons; Ar2 is selected froma 5- or 6-nenbered
aromati c or heteroaromatlc ring having 0, 1 or 2
Whelmrtrogen atons, 0 or 1 oxygen atons, and O or 1 sulfur
re Ar_is ubstiruted or has 1, 2 or 3
su@erPlieﬁ%rﬁ? EYEGS 55ﬁi§§rhtly selected from-R2, -G
Cﬁ%EﬂﬁﬁébentS SR doke My gen, @a}f@@afkmM hal Ogen - CN,
-S(O nR2, -NR2R3, - CH2OR2
or AIrO@’éFiAtCteFﬁiroé\lh@In P%?bh%hélorsﬁbﬁﬁ\éﬁ‘?é én or 9 %@P@é@‘%@og{aﬁc or

heterreg{o&ag%%ﬁgr l?aQ/C egé§ Fi fréﬁ&gﬁ_igﬁms %kﬁ%ﬂ{ﬁm@%&k ilnd 0 or 1 sulfur

atordS2o2dek et frémGa lﬂ?ﬂhﬁ&IalcQﬁhUsﬁtute(d@ﬁ% &« 1@-[21)3k1bemﬁ doeid Iar(ﬁnatlc or
i's oxygen, sulfur,NR4, or a _bond; j is 3 or 4, kis

heteparomasic tng gysiesn Baving Grl, 2 or Fdtreger %Omﬁcﬁs‘aehe?@iﬂep gtoms, and 0 or
1 su I%el gct ed at each occurrence from hydrogen, -C
, aryl, or heteroaryl, and - - '
O Afis selected from a 5- or 6-membered aromatic or heteroaromatlc 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,-Cealkenyl, -Co-Cealkynyl, halogen, -CN, -NOy, -CFs, -S(O):R?, -NR’R’,
-CH;NR?R?, -OR?, -CH;0R” or -CO.R";

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

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

jis2,3 or4;

kis0,1or2;

nis0, 1 or2, 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. ‘

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

accord with formula II,
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stereoi soners, enantioners, in
vzvo- hydr ol ysabl eprecursors and

w@basoeaeut i cal | yacceptabl e salts thereof. ParPCTsEZ04/001940
conpounds of the invention a#e R-isomers of conpounds
of formula | in accord with formula Il,-Ak Ar! Ar2 J Y
DIl wherein Db Ar 1, E and Ar2 are as defined for
compounds of fornul a O Her parylculgr compounds of
the invention are th a di oArormul a |
wherein: D represenysyoxygen Qr s fur; E represents a
singl e bond, oxygeny sulMur, pr NRL; Arl is selected
froman ortho-fluoro-substituted 5- or 6-menbered
aromatic or heteroaromatic rilng having O, 1 or 2
nitrogen atoms, O or 1 oxygen atoms, and or 1 sulfur

wheralnd?gEAr oF a8éAacrisds e BrackinT eprmpeyds @5?@“&%& i tuted

ey AP EOPRGERY oL RS AUTR BoLad G LR GBI wheri:
oxmggﬁeggnmy’g?ﬂargﬂﬁﬁ j.1-sul fur at ons; .
21is selectedfromaS or 6- merrbered

aeraIrc&entsra fiegle boad, ¥HES: Sll‘tliﬁﬁgoﬂ%{& :ng 0, 1 or 2

%—]’rwl'slg e??(ﬁ‘%?‘g q}é)frﬂh %19@ FStﬁ'&tg + o' e?nl?eréedlar%giati&' br

hetel%%%alub ttﬁégigldﬁ Q%Qaﬁ&%géenafmg toe@f I 6)%!Qlen Bms; dngl\ll) or 1 sulfur
al Ken - a al ogen, -
atoms,M@zselectc,v;t:fromg(xe)yth<|»%;_ﬂuor0|\r;@>s¢3w‘cezdcﬁiuz%(mr meg wRored figged @pematic or
e 1 N el .gcC
hete G TE e A REE 7 B e 8522’9‘%%%%&?) i 356 fefboms, md 0 o

Y Sulhﬁta@(ﬁﬁs’ir yl, -C(O R4, -C(O NHR4, COZR4 ar SOZR4 .

ndR3|n conmbi nation is -( g CH2k vvhereln G"
i sonly g@lncteé fiofng 5- w@rmegfoe@dwmma 1§ of lsetgoa@rr@iﬂc ging jpaving 0, 1

or2 m%ro gén atoms, 8 or 1o oxygen atg‘mé), ana 0 oqudsulfur atoms;

where Ar? is unsubstituted or has 1, 2 or 3 substituents independently selected from
-R?, -C;-Cgalkyl, -C,-Csalkenyl, -C,-Csalkynyl, 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;.Caalkyl,
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, sulfir, NR* ora
bond;

jis 2,3 or4;

kis0, 1 or2;

nis 0,1 or2, and

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

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

More particular compounds of the invention are those according to formula I wherein:

D represents oxygen;

E represents a single bond;
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R4 is independently selected at each occurrence from
hydr ogen, -G -C4al kyl, aryl, or heteroaryl, and
W@ @seei4soner s, enantioners, in “ PCT/SE2004/001940
vzvo- hydrol ysabl eprecursors #nd
phar maceuti cal | yacceptable salts thereof. Mre

Pap fé%@&te& %ﬁpw&%@m&mﬂb@e{ﬁw Ry BlifethB&SE aromatic or
according to fornula | wherein: D represents oxygen; E

heteroapmesening mveigly|leriZomtpgenlatbms skbret bxenratomgand 0 or 1 sulfur
ortho-fluoro-substituted 5- or 6-nmenbered aronatic or
atomhet er oar omati c ri ng having 0, 1 or 2 nitrogen atons, O

or rL\_Jéz gexepRd HoRB 5- &nsin%n% n}é@d SHIhHE ofhQ8oaNntaticSing having 0, 1

cte oma 5- or ered aronatic or
orzhﬁtcgematomsat) |oc1roxmgema1vmn,ganﬂo dr losulfir atcnmsogmh atons, O

g{ éqeg\g;(ség}e?gq, gxtle?ngﬁg}??qr: gihgﬁvg-hy%.ﬁﬁ a{)ié préaéu?sr:ro%"s an gharmaceutlcally-

acceé v Audpelagabl eprecursors and

arnaceuti cal | yacceptable salts thereof. Even nore
paEkeg tHose partoydaucudspouhds bethe iventibw areathesetdtosreling to formula I
- according to formula | wherein: D represents oxygen; E
Whe’feéfﬁresents a single bond; Arl is selected from an

Ph‘% }felsylﬁggx fstituted 5- or 6-menbered aromatic or
ergarormu ring having O, 1 or 2 nitrogen atons, O

or Elrepreyentna ahg]rafﬁ)oné;nd O or 1 sulfur . atom Ar2 is
e g e O R L BN S1.00 0] SOE! S or
hete%%xfmfﬁ%é 1R @Clc@r@ xglﬂjoﬁe&%?tbﬁﬁ & bet 35& Pgtcﬁﬁé' and 0 or f1 sulfur

artic ound e I nvehtion |nc ude t'hose o
atonf ormul a | vvhere| n D is O or an enanti oner thereof,

o PR Cal L Beept S0l ool (8 thor eof . e of
E?E%O?Sﬁll?e \35] %ﬁﬁtfbnﬁ‘ﬁl ih Pives ‘?Jgﬁﬁ)tlfs‘ibfe{ﬁ%&é(frg e ?ha(fﬁﬁaéﬂtlcally-

uor o-t hi ophen particu
acceptubfrodaite hepdoft he i nvention |ncI ude those of fornula I

e i St Seh o RTLBeT % L SPREIL: Alcia
O; or an enantiomer thereof, and pharmaceutically-acceptable salts thereof.

Particular compounds of the invention include those of formula I wherein Ar' is
selected from 2-fluoro-pheny! or 2-linked 3-fluoro-thiophenyl.

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
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
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t hi ophenyl having optional substituents as defined
herein. Particul ar conpounds of the invention are

wao b@seedescri bed herein and pharmaceuti cal | y- apCERER/@1940
salts thereof. In a further gspect the invention
relates to conpounds according to formula | wherein

ne or, nore the ato | S a fadioi f. e

outs G S % e £ ke B 7 e DR iy 0B o
tritiubd ¥R Hnld Qs tH6le CRFIRORIREALIR (egg? bAMAduh) tatalystbel ed wi th

tritium Such radio-|abel ed conpounds are synt hesi zed

ei €hmpotmds ofdloy pwerttdnigbelediivithitrtiemaese viearttbnige discovery of novel

materials or, .in the case of .tritium .exchange of . )
eyl EyBROE A T PHONH S SIS Ko e gial sgonism,

h ' =Y . £ ok
o & R b e I DEAE, Zfhch KR Y compounds
may $0 uk&kin dssitys eba mplasyre khe diyslaagema bl @ suchi dompbnnds torasggas the

in the presence of apalladium catalyst, or

2
bindingHdeaahatiol BuEnRbROHNE ey hPBEs REHIOE. | o t he

presence of trijti. n ' I i .
LS5 e P e S GRS p R ABR TRt e i
use ihaRehda foltokdpbotitioie evntaikisgftkémf or the di scovery of

novel” nmedi ci nal conpounds which bind to and nodul ate_
t hén anatheriasgect By inveaHPE sRcqBRasses thegireicppgrnds according to

antagoni s of ’ L&Ot 0] : ' . .
roro LR of G0, LA B Sk 08 Bt apientin
receptBrsaSs a)ove bAGitulaRApEEt f tieintestinaekmsnb tiefusa of uetpounds of

conpounds to assess the binding of |igands that bjind o
formuin afor thectbetany of diseased madirteddhrough thestcsion phoa minokaic acetylcholine

atSEect the invention relates to conmpounds according to
TeCCR Bt rul a | and their use in therapy and to compositions

CORLRiHaL Behebh§the InReRNAL ARObmPENLS b nidiod dTiRAth&N or prophylaxis of

enconpasses the use of conpounds according to fornula
disedsef or cdnidgidns én whichattivitpaaddke o dicotintt redaptargh betedicial which

action of njcotinjc etyl chol.i ne. receptors. .A nore
metlipdqORET AHRBIAING HEbAN FORCTE ARuet DGR parapijug of the
inveﬂn%o ﬁ@%ﬂﬁi}? sﬁf‘e#ngrﬂﬂﬁll &aill di@hsetdi&ohfli@bapPy of diseases

I ate roug he action of a7 nicotinic
ac €ngleatboldiment 0€ thépaspes.of AmoinMenticasip @ anetledd effecatment or

| nventi on enconpasses a t hod. of. treatnent or . .

prophy sity WASHEIR tF OHPEIEE SRy CORAPRIMENS, TR Efuic depression.
ac 'nl\;)alek eRbAfintelEoATisHisEQk bR i ihPGRIBh G a hittd@Thietin®int or
whi ch nethod conprises admnistering a

prophilexBpfutimiddisal disbelets, psychntie disouskerssordutieecimal impairinent

. ipventiogon to a subpject suffering fromsaid di sease.or
disopSF P COTE BT RS Rt ally sfFc e apit of £ compound
of the W FtibAN 1s a method of treatment or prophylaxis,

erein the disorder is anxiety, schizophrenia, mania
or Amatliec cabpdigmst ofthis aspect of the invention is a method of treatment or

prophylaxis, wherein the disorder is Alzheimer’s disease, learning deficit, cognition deficit,
attention deficit, memory loss, or Attention Deficit Hyperactivity Disorder.

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

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

comprises administering a therapeutically effective amount of a compound of the invention.
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Anot her enbodi nent of this aspect of the invention is
a nethod of treatnent or prophylaxis of neurol ogical
wale@snarpes, psychotic disorders or intell ectuaPCT/SE2004/001940

I npai rment di sorders, which gonprises adm nistering a

therapeutically effective anmount of a conpound of the

i nventigon. Another epbodi nent .of this.aspect .of. the .

| Y ShATOgHF bR G TGT ST BV BB bR R IR o Tducing the

R4 i SOEARErides aMnFNGEARSE arf e RRBIM0ouh €S N eBBpound of

“3%%@§f%5§?k§%§ﬂﬁﬂ?on %%figit, at?@%?ign deficit, nennrypoun °
the inv@ggon.or Attention Deficit Hyperactivity Disorder.

Anot her enpodi nent_of- this pect of the inventionis ..

. ABORBETBPOGIERL IR ASHEChP LBRYTYBEfen 194 RHBACquEgel composition

di sor ' ' : | TN} eToV i : :
comftefLE BambSul e B on AR M1 ATl SPESE, tubricam
or cayddérch there is |l oss of cholinergic synapses. Another

enbodi nent of this aspect of the jnvention is a nethod

of Atfnetherasaect of thsrByiea £5lates fo 3 pharggceicalgomposition useful for

addi ct i . ' i: i i i .
o Sk B L B0 AU po B RppHhERLAAAS, okl oo
nicot@fif a6dtiRoRmYEdpt@f nearatnmEaissidnih atnrenhaly preféraly Mdtuman,

anot her enbodi ment of 43@5 asgjct of the invention is
comprisyeg HOATPYR af AEQEIPABNG PeforBRled; MenagHorRhiergt Rhf ch

C [ S l 3 . . .
p G AR SN LU ATIRD oy dsorder o
cond@ie ehd pharhfaecutivubphia@ptabie aldptvas caent | cal

conposition conprising a conpound of teﬁe i nventi_on

. ! and )
.:a phathereshediment 9L apRchBI WednSHEAR relptah iq wsg of 2 pharmaceutical

| ‘coméo%ﬁtaoglecgf th@ir{vilé%%%]?for ARPELEmE, {trﬁa%dljr?t\f(?g(?ﬂ [%}Er}%lgfféﬂé §8hdiRan diseases

phar maceu conposition use I'ng or
or cdIRIRB ik Rhich RENSidn dMhO67 dicdtinitaecdpestiis baediclabr ei n
arising fromdysfunction of nicotinic_ acetylcholine

r edopther embodinienbeisthissspash of thednyrutinals the sy efthe pharnaceutical
comgct)'lsrir’ég(?g %fﬁtﬁg‘?l{vgﬁgél&{q? @}eztg%)alﬂlﬁéntoc}cr p?op%?fm?su&qleﬁiolé gq&mdlis%rders,

or a

psycRbR¢ AB&RIES drahteledtGd eRpabhentsidorddriier eof , effective in

" " treating or &r eventing such disorder or condition, and |
phanetics embediment eltisFepast ef Higdnyaniies ixthe upeet the pharmaceutical

Anot her . enbodi pen { ' S . L] i .
com RS s GESEAIEP oyl DA BB Sled AN PRURRL g eaming
defidif) ¥6sition défuit, hhentionRRTiBE ThemaiyEbés) Patehidsh Deficit Hyperactivity

_ prophyl axi s pf’ human di seases or conditions in which
Disoxdsr; angi¢tyrschizophienigyoningnt Phaniceleprssspn, Rarlgasaar s disgase,

Anat her.. enbodi ) ' . he i i QR .
runR S TR AR Sl ARSIl BRI O is s
of cloMvensié Sfabey, jdthag, desemibAelitmokinp) wipbtideaxidivtion including that

neur ol ogi cal di sorders, . L . . )
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.
Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for the treatment or prophylaxis of human

diseases or conditions in which activation of the a7 nicotinic receptor is beneficial.
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psychotic disorders or intellectual inpairnent
di sorders. Anot her enbodi nent of this aspect of the
WO pws6i4eh i s the use of the pharnaceuti cal coPEDSE20040601940

of the invention for the tregt.nent or prophyl axis of

Al zhei mer's di sease, learning deficit, cognition

deficit, attentipn fiCi . '

et efhadienh 65 ek poiER TRihubRRene Bhé G4 betpound of the
invettdH iRIRO AR Actues oM dicOhelTET the dRPINESS bPProphylaxis of neurological

Par ki nson' s di sease, Huntington's di sease, Tourette's
disosigrsapsywbotindigeusigesuete Heqtuad 1mpaippeddsorderhi ch t here

is,loss of.cholipergic syna o et i Q

kb ShpROeRESE e PRt SRR SO Rl or e
invehfi@MneX O ARHiRciee Of @Hx@@fb&m@ﬁ%ﬁﬁéﬂtﬂ@nﬁrﬁﬁbﬂﬂ%&aﬁs of Alzheimer’s

craving, pain, and for ulcerative colitis. further

diseans pemmimng defied, ¢omnétinn deficitsattention defieit, meneestrbess ey Attention Deficit
accondbS%Png the invention, an enantionmer thereof or a
HypReH HaRRPTCH | y- accept abl e salt thereof, in the

mﬁ%ﬁﬁf&% BfSo@inedt FBUICAPRA LS fHRlinVdiioh £k ABO b ®Eompound of the
prophyl axi s of the diseases or conditions nentioned

invehigoreinrthe Anotfichure abodiedisanenstior ipamgsiperqropylagigof anxiety,
.inéﬁntion is.the usedof a.conmpound of the invention in
schifqp ik OF JECLH ¥ BI G CHREECEent for the treatment or
Pr ARBMeR%in®o@iindat FPRisispERDE heQhvaitiddiid iheRSe bha whapdund of the
activation of the a.7 nicotinic receptor is . .
invebidoretni the alanafictie of @msdigamenttfofreatmest eryyephylefis phRarkinson’s
ciseyReRahiAat E o8t TR SERor by e D ARy i whih
ther®@s QR RKbEnREicRGIRENTI Cal di sorders, psychotic
di sorders or rntellectual inpairment disorders.

Andtnother erbodinrash of Bis ashees of isdavensiontihheiusg ehe compeund as

seshen 5 R R b AL Bk fgor oyt of

jeﬂag’rlpaql_lg,ydr%éatg,fe oblighei mer' s disease, learning deficit,
cognition deficit, attention deficit, nenory |oss or o
At tewtliepasief oithe invgpemraldtes toyhiseordesompatad péihe invention in

enbadi nent. of t.his t..of. the invention is. th
the R e BrTS A OB i DHB e AP AR Pl S 5 Fgement of
nicofBE LEREEI of @hvihg RIUERRYE thaf rePilARE Hoakd:godiire a6 ¥icRluyts containing

schi zophrenia, or nania or manic depression. Another
nicoen®odi nent of this aspect of the invention is the use

of onmpound of . the i nvent i in tk nuf. f

o dPE SRRE st AR S0 o8 et AT B b el namoun
of cEthf&ARusediiRd tHRGosdEcSadetiifieR s willp Uf Eduires, SaiSHiieli i¥ompound

pr. neur odegenerative disorders in which there is_|loss

empéfyed bk imnsiewf edmynisiption andths trratmentisiseirare Mowsver, i general,
satis?asé?c?r(}:ltresouflts tapeeoﬂtzrill\rllgé] %Vlhglli] th'escoﬁﬂa%urﬁseofqﬁe FhyERIRPHE (adﬁfnistered ata

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.
The compounds of formula I, an enantiomer thereof, and pharmaceutically-acceptable
salts thereof, may be used on their own or in the form of appropriate medicinal preparations

for enteral or parenteral administration. According to a further aspect of the invention, there is
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descri bed above in the manufacture of a nedi canent for

the treatnent or prophylaxis of jetlag, pain, or
wabk@snetspd/e colitis. Another aspect of the i nvRCI/BER004/001940

relates to the use of a conmpound of the invention in

t he manufacture of a nedicament for facilitating the

cegsation of .snoking.or the treat tof _nicaqtjne
proviZia A rBrRGrH A SYRAGE R SIS TRy w i HRGbF g more
prefXt19 $e45 EnanG 005 8¢ Ut cht 69 A tanPbi oF tBOInveRtior B aduli@ture with an inert
uses, nethods, medicanments and conpositions nmentioned
pharmecaiticalireccapmbiet dibfent; dulpwanidriwssterand t he dosage
adm n'%i}lered \{\)/i.l |, of course, vary with the conpound
Exa 8 lenfsy, Rises Brd CHHPIIAE r ation and the treatnent
desiebidhlckONR iRfpcel: ladGCk@tch, BR] bekdcialy resul ts are
obt ai ned when tf%e conpounds of the invention are
adwifod @perled tataria adal dnylactosgge of from about 0.1 ng to

boyt 20 k f i mal ight. S d
e-drrierePRlecites Woee alconsls B tire s IS S5 0
Sustegyl %ﬁggosrit%hgé%ﬁr rd}‘hal":d%ﬁe%igs ol Wekdsot al daily dose

Is in range o rom5 ng to 1,400 ng, nore
pr hekedbilyo provideti prgcdse farGbe pppamtidn ofsuchdadmgaadeutioal

suitable for oral admnistration c ise from2 ng to
CO%?SAM%LP{W&%WH%H%@E&H&X g’%ﬁ?-sol idor liquid

ph i i ity 4 riist@ BEnidblikig AbstylchbEn

e B R
receptb s, Matdutat beihp Yindtddyt thbdrg, 1 i Yedievdrethetdgonimty/oftibe ug exkcotinic

on their own or in the form of_ appropriate nedici qal

acetyielaqimedeienins (ROFhBAPEIHPE BP UpRfHEINRF HPataRt o REPPRY PER O
nem@ﬁ%f&%fiaig(grgg& %ﬁfcﬂ&cﬁ&ﬁg RASREAH iRkidAgy 'irﬂffﬁﬁhflﬁghsotrg@&%nd to have
I'sprovi ded a a i I udi ng

Fmaceuti cal conposition I nc |

advaptaEe 6w cympessdstwisich 8R%ranclals® sgoniNtebethalbidyn A EBR shistape.
50% by wei ght of a conpound of the invention in
Therafhre xompounds Whigh ajesstactips foritee el nACAR spbimeape ptsfered. The

comg(gi }.51%§I eggﬂ}el i b%{)igi%g %%cer ﬁlrg}cég{g;alé :%BE}IIIE%?:IE?C'&%? 'g)? éarg%\.l&greirﬁttﬁé treatment or
propHyRIRLT nchR%e disSE RS Bsydhti€ dissiRaA dnd iAel16tual if@hirment
capsul es: tartaric acid or |actose; - for injectable

disostetuExamples nipsichotid disordess, inghgesshizophicaie mabiaandimanic

cepeil, 4 RBREY, BESt b Bl iR CBEE G Bluce Aupeimers

diseREERARMd AFich! coppibhrddiial AReEbh eRdit, BUMRAS 16ds0ahdWitéttion
process conprises mxing the ingredients. Conpounds

Defiait EtyperantivitioDisoeder.ilhergonmeuadeofale iventommay jaisetheriiseful as
acetyl gholine receptors. VWile not being |imted .

ol B SO B SR R P B R aPbSoffas o

ParkifiseR1sl d¥defse, 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.

It is also believed that compounds according to the invention are useful in the

treatment and prophylaxis of ulcerative colitis.
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acetyl choline receptor (nAChR) subtype are useful in
the treatnent or prophylaxis of neurol ogical
wale®sneieps, psychotic di sorders and intel |l ect UBCT/SE2004/001940
i npai rnent disorders, and taqjfjave advant ages over
conpounds which are or are al so agoni sts of the a4
R subt ref oun wh
e eppBoEE of B e e TBARenal Tna Bk Fray pe legpdoric, be
mor&@ﬂfﬁé@éi@ﬁ’ss bRfloddeeadtimgEMve brdhder kifleCAlaB8EviRS be more potent, produce
pharnacelticals, in particular in the treatment or
fewqm rsuhrv)ffeatsg sre@iorn easikyl abgmfoad odhassrafkersiseus phafmap@lOglcal properties.

rd tell t di
TR CRLPBRI o) SHOMET tF Sp dBPaRPIe P e BTPEnihof which
are 1H@iﬁﬂﬁ @ﬁﬂmrfﬁ@ b&opd DR ERSAVQRionTHe FRduS opticP M8 fraQbe isolated by

Intellectual I rrpal rment di sorders include Al zheiner's
sepantitﬁmaﬁ‘a rategaic miniyraief the Bbmpomgisulsmgrcodeéntmml, techniques, e.g.

ttent deficit At
fractfgppf PR gn o BB GTEL b A GUHE D el FROBREFS Y be
madgﬁy rélcHiBn BE e 3Phtdpridte c%ﬁ?hl%%dtﬁ% sttt RralcHBRNIREE re@tion

chroni c paln, n the treatnent or
concbhmhyhm]xmallnﬁt d%asd(ran&mzasoml sease, Huntington's

case, Toyrette' s syn , and neur odegenerati ve
Generaf]sggﬁé}menta. Pm&mﬁs of chol i ger gi ¢
SY (¥R pfcrcial QO HereQfsel REtHoBY ﬁl?ﬁlbloﬁhr{fﬁﬁéuf)ﬁ' B spectra were
useful for thé treatnent or prophylaxis of jetlag, for

recott®d using aitheca HgwidiieP arbasiaidséh wafa MiwéMags Quattrot Inylassadpectrometer

a0 PR QPR HaCor S TR OO R Rer PRe AL to 2025 °C.
CORE@) HirBfhafdetRhl Wes tpleffoﬁﬁeﬂvﬁﬂ aB Blcb¥RebiF8k Sq 16x instrument and

conpounds according to the invention are useful in the
pre-packagetedispaaalle Redidhy Sid Satofnaty pleasatolvems ¢ i 12, 40,712 gram sizes)

it S B a5 Bl B3 RS o B4R 80 T4 BBleion 190760
nmﬂﬁggg%tﬁ?éddwectr&vg 18R FRAARI JaBRRe@f activity, be .

potent, produce fewer side effécts, are nore '
Miceasive neatbhwow ethmvedaith aofdrsonali€bémistry rSamma&yntb@lm br a Personal

Chefi B PR O R POHE R 265 2 S0P BRSn ch ar e
SupdrB& s $HhiwcnRdhath Ex%.pﬁﬁ @@)%astﬂé?fohﬁy&% 4 RizansIurification for

various optical isoners may be isolated by separation
selectd eompaewis endrint¢rorediagds. t he conpounds usi ng

R G LRl SO, 8B LRSI D08 o gy s  mstod

ofplhr‘i‘ﬁiéa‘{l'oﬁlf&lse%&ﬂtcbﬁiﬁ%ﬁﬂ?dﬁy be made by reaction of the
appropriate optically active starting materials under

r e A6Y/MEnHEbG dnathashwasgénerallyi perfonoed wath seA gitant dortaxi SprSB-C8

colu@@ﬂpgp X3 ¢m, er.l qutngs: ?gf g\glg @AOSU%EB?Y% liqgo f-]iSO 90% Acetonitrile,

0.05PMTRAL Gaddien: (14BRS, BRR%&E B #nine 6% 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.salkyl 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;.4alkyl
groups referred to herein, e.g., methyl, ethyl, n-propyl, n-butyl, i-propyl, i-butyl, t-butyl, s-
butyl, whether alone or part of another group, may be straight-chained or branched, and the
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recorded using either a Hewl ett Packard 5988A or a
M croMass Quattro-1 Mass Spectroneter and are reported
wa@sgonshg4bor t he parent nol ecul ar i on. Room t enPET/aE2004001940
refers to 20- 25 0C. SiC2 QEPpnatography was
performed with an Isco Conbi Flash Sq 16x instrunent
di s josabl e Redi S tationary

d. pre-package S
Cs aﬁ% gr%lai'“? H}%M?S(’ ccyghic.zeg. CYSEPPG? p@@gw Loy Eroups referred to

r I
nerof ) Sl b %%@%%éﬁ% ey Bffkd mereop.
t | Wiadkse othepwite onlicated, aryl tdfors to @lphempd tring| vetnigh hlay optionally be
M crowave heating was_achieved with a Pergona

substfiésf with pnesin tb%?esxf e odloying %’rbs'é’qu’étF selacted Gpanibaloggn, Crialkyl,

C-”“@u?gbr%@’cr B %I g‘gﬁ% g%%%‘éﬁﬁ%ﬁ@wﬁ?ﬁéﬁ? e s

as Uald3e atherwike pididatdds ttevarfl aefefatb acd-od 6caembersd Sromfdic or
i nternedi ates, _Reverse Phase, Hi gh Pressure Liquid
heteroprasmaiicagIomipITiRp zeIpte fhiga B1tiOgEN Alpals. Ae10 AT ABe AEYECaftom, and

zeco b, AR splly Ry e BRLAL SRR 1 MR ARb e R, or

sulfnﬁ@tdﬂﬂwﬁicﬁ nfiNoptibnalin beSabyietated: w1£h ald'dﬁ(ﬂn\ﬂietshbﬂit@é% selected from:
TFA, B =10% H2O, 90% Acetonitril : 3 4
halogyna §1.e#tkyl, C1eallr907. £ 200y, MR @@%%Rho@g PRy CO2R, CN,
NOZ{T} CFs. 10%B at 5 min. and hold at 10% B until 6 mn).
ess’ ot herwi se i ndi cated, hal o includes chloro,
br Uiess btheprise Aiditateaidbalogen ddrk yd flisrirey dlﬂSrlﬁQtHﬂMknne or iodine.

et hg and |inpear, cyclic or branched propyl 1¥
‘peR Wa@?utweuwcc 11%%91"691 inelude) é%l"%tﬁhé?fiﬁalts or example, the
compouidd ﬁ?g%ﬁulazl' J:ld%ﬁfi o8 Ql{?se@}f a@iﬁg, sluhl'ilg e conventional
ranc or uteny enyl "or ’hexeny

pharﬁi&céﬂickﬂymbcepfablauﬂﬁﬁ ﬁirfeXEMbleQmalﬂi@ myﬁwchlotlbﬁh}@réla’oklyd
groups referred tq herein, e. net hyl , ethy
phosgh@mq) rquetlc ﬁméqﬂcy pahthﬁ,r(‘éwb lacgc quphc,tta%‘t%nd rg@t}}@lyqsulfomc
aldgvhether al one or part of another group, may b e
strai ght -chai ned or branched, and theC3-4 al kyl groups
PH}HHMAQKSDOGE'cyCIiC e.g., cyclopropyl, cyclobutyl.
ﬁ roups referred toQ herein my ﬁtlonally have
ep olpgicalachixity 9k thepopmpeuadnrftthe inventiehway bp measured in

W se indicated, aryl.refers to a phenyl
the tém §&\§\H gﬂg‘izlrray optionally be substituted with one to
Testwrﬁesaﬁrffoi&fﬁnft@hi QuinACHRUASgeuent s sel ected from
Q 4a| kyI C2. 4al kenyl 2. 4a| kynyl NR1R2,
RBUN LR LGP ":g bixmiipg 3 [ EAesUn| ess

6 E@ﬁ‘ﬁ@f@c&@?'@ e Bk oA el Pﬁcqlé Ry hoBsaiSHtion by tfer (HB:

concéfir&idng of Béxﬁsﬁhﬁhisf(ﬁﬂ&)? tAd(AYEox ;iR EByDAmHOghethane 80; Blg0Y 1; NaCl
and zero or one sulfur atom provided that the rin

120; dﬁﬁltfalpﬂﬂﬂ 4). The heomogemateistaengdhgedofoy § aminutgs at 1000 xg, t%xe 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
['*1]a-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
water is critical for low filter blanks (0.07% of total counts per minute). Non-specific binding

is described by 100 pM (-)-nicotine, and specific binding is typically 75%.
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sul fur atom which may optionally be substituted with
one or nore substituents selected from hal ogen,
w@reodabieyd , C2. 4al kenyl , C2.4al kynyl, NRLIR2, CreNMRLRA4/001940
OR3, CH20R3, CO2R4, CN, NQ2,_jand CF3. Unl ess otherw se
i ndi cated, hal ogen refers to fluorine, chlorine,
bron1ne i odi ne. Pharynpceutically-acceptable
Bey Assay iforaaffinit A SUYBe sal ts. For exanpl e,
thf§§33ﬁ§ﬁ£§§9§s¢585"“|a I can formacid addition
sa ch as the conventiona
phek#RGetbiddald Modigiee BoabMrr@ei-Barowe anéKaltp (Mol Pharm (1987)
mal ei ¢, hydrochl oric, hydrobrom c, phosphoric, tic,
31:16Q4), cat bsaih (eoplek end bifporampush it hamogearssdps i the &Y ﬁmmx
aci

bind iR RBGERH CACD P 3t LABD SErpRuRALVSe: spfdhen re-suspended
in Hf%%&iﬁkln?@@él\/p@' GB'I%??I ﬁgoﬂoﬁhéslﬁﬁat% eR CﬁrR%IMS 28/°0Wmembranes

Infty at " a type
(approihately B8 Iﬁ%?gﬁi iaibatdBFXh 3hiM HIY--@idosihe e HaQE MMMV atropine,

menbr anes . t hi ppocanpi are honogenlzed in 20
and mtheu PresMdfa@? lod OﬁcmMgEﬁTéaﬁor drhobuatf4iC,(amp then filtered over Whatman

elass G (st GRS R e M B0V P PED inge Bizgdel el

harvéStr. ﬁongg'eglﬁé)amd%s BQ&%@&‘ 8 80b $MF etbhHoua8d s?&!éﬁ@bmdmg is

m nut es 1000 xg, the supernatant saved ‘and
qmumHyBévare extracted. The pool ed supernatants are

centrj.fuged fqr 0 @ nut.es 12000 xg, washed, and
re%@%&ﬂé@ﬁ—ﬁ—ﬁ (30- 80 ng) are

Test &

' ”f@% us"ﬂ%n%i sélcfél\ﬂhﬂl]t%%fﬁ]c‘?erﬁs-r%ﬁﬁ) gtre'&'idﬁ‘lat%lﬁ ﬂl\é'nréﬁ linear curver -

serun1a drug, and either

fitting, p&ongEGIAFI’JEﬂ]B}JeemA dlysoh P am@ﬂm?mardﬂét(t@mewhml) Plysil,

t 21 0C, h filt d hed
23551808} Spbopmnamiapveg acBied et ons s nelel AR nedhe e iear
regréfé&]oﬂg)r %ﬁ?ﬁgﬁlﬁ ITE%R (RahéasHS5w, REY. ?Iggﬁgiéi‘(ﬁné RS, values of 1.67

our’s wth 1% (BSA/0.01% P
and (PO e fdrhe ¥ i1 and [ WAH(e)nicetins ligandakeshertivielywK; values are
filter blanks (0.07% of tagtal counts per mnute).

estimgied gqa@&thelg@n@ah@hm PrysefésgyatioBd by 100 nM (-
t d [y 75% Test
%3 r” ngiagef o?naf '_Fft(ﬂ;?‘) R%ijf ﬂglgglg%mpl ﬁﬁt y)r;e r3H1e?

wheded ab@d b= 10k RS dPherlefér <Al . HLAE 8 I8 ofRSD fid @dd fhefing> 1.5.
Marti no-Barrows and Kellar (Ml Pharm (1987)

Samflks d6:asiap#)l in tripllichteand wWecotypiallandshi Bpedespos fletergnined using 6
honpgeni sed. as in_the 125IJa TX bi ndl ng assay, 1 L e

or m R COREHITRRIIS OB FQRIES OF s TaYRIIQR Btk GhRATbeVith binding

affind (kDT 168 1BHSPENCAR Lither 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.

MDRI1-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.

To perform the assay, cells are seeded into the apical side (A) of 12-well Costar plates
at 0.5 mL per well at a cell density of 300,000 cells per mL or into 24-well Falcon plates at
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in HB containing 100 mM dii sopropyl fluorophosphate.

After 20 mnutes at 4 0C, nenbranes (approxinmately 0.5
worg)osasr9d ncubated with 3 nM[3H] - (- )-ni coti NECT/BEXD4/001940

drug, 1 mM atropine, and eitjer 2 nmM CaCl2or 0.5 niM

EGTA for 1 hour at 4 0C, and then filtered over

0.4 lo et gt g4 b JOCelh eErmEy ARMED B fZ-HEA B or 1

ml, (381 &P{ﬂ@w{es) Mecﬁ@rﬁ% £ddéd% B tRhsivall %ﬁﬁﬁ&tbﬁ@@)mhaﬁ@@rsme

car and specific binding is typically 84%
medlﬁnnxsllrelgammmﬂa rat ym]nslatlcns aTeuted for amupert A6BYs § dryfepost seeding.

Mo igeh gft I Ahpret o PEHP P RRAG Rt Sk LFL T (Dotean A
P i}
5 Sgﬁ%ycﬁ%be%?gdgat 4 sﬁih@leﬁjcg {ddtadithe ﬂxedfcﬁm’% Bbthsides of a

ation curves are fitted to a one
monslayer amddbd resisginogadrbes the) monblager is degrmssil o Nopmelgradues for the

ENZFI TTER (Le t her bar 987)), yielding K
feslS‘iPé‘F%go%ﬁfa@OB tchra | YDron0y %‘i‘rﬁ YFE 1251 - a- BTX and

ang or} adll fsg%rla ?Erﬂ)mr}ﬂért{a%z RG6 12’ %IeM ldfesvzﬁfd%ﬁﬁ ui"Ba%olateral to

€ genera eng- ruso equatlon
aplcai (B(f5 (A)/ aﬁld %prba( folHagalatdtal KR)to B) divectignswin mpdlcatevﬁbsﬂ eompounds are

e bR Sl ST
concgﬂﬁjaﬁ’éﬁlrcﬁ" ﬂ%@tﬁﬂl tho¥ solidnd B! BeshsRefs Qx%tv%sﬁbd‘%h nggat 37°C for

or nore drug concentrations. The conpounds of
20 td 4 e iehcangementydatesisrewiredardsi. ndi ng affiniti es (K )

 nERCA P RIPRATeT el S e SEB e A0S (AP HL llpved by 0.5 mlL test

'..soluté,&?{ aReiiskS. A&t W dAYexp&ﬁﬁéntgl 5 R3S SBerthIl is added to the well

vcoprotei n-nedi ated effl'ux P-gl ycoprotein-nediat ed
follo(w%@rb)y .5 anisHBSS tb sheainsaly €bhd insdvisdire irbasfryedOartheyeomplement plate

and %‘b%%%gﬁ\}g%:’% SRR R Rher B i A BRe e Sa 0, o for 60 mim. At
the efi é’?u X eﬁH kﬁa&h&rﬁsrar%kb%& Qrotn MeHidvBd arfeSs: wse&ansfened

cont ai ni ng 10% Fetal Bovine Serum
froneliotB dof amdde@¥oeDCRarnats wHPbélssdg end amalwd\bgeichyentfﬁoal

LenffhuSmets. Bifbonautas g LrEM650 8. 8d 05 43R afdsea
Cal"%ﬁf‘f‘&gﬁ?“‘es‘ﬁﬁns' ty of 300, OOO cells per nL or into

con plates at0.4 nmL per well at a cell
deaé byparént Petn&dilityed ¢adcydaed atcoadidg 1o ﬁlerfallcévimgwquatlons

Phe. t+ anovttp BESGrdearur By Tonafin P i edidum 1 o
i ace G R v £ W L oner
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.
EXAMPLES
The following examples are non-limiting and embody particular aspects of the
invention.

Example 1©  N-(R)-1-Azabicyclo[2.2.2]oct-3-y]-2-fluoro-5-phenylbenzamide
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Monol ayers are fed 2 h prior to performng a transport
assay. Chopstick electrodes are positioned to contact

wao b@soeddum on both sides of a nonol ayer and tP@EI/SE2004/001940
resi stance across the nonol ayer is determ ned. Norna
val ues for the resistance across a nonol ayer are 130
to 160 Chns/cnR. Transport _assays are perforned
manual ly with 12-wel | pIatE‘ Ad Tun in basolateral to
apical (Bto A and api cal (A to B)
directions in tripl

HBSS with the fi copicent MBD i n test
sol utions <1% s are washed with HBSS at 37C
for 20 to 40 m n and conpl enent pl ates are prepared.

Fod-FhudrobiBhenyprdarbmydic atid(i0o ig, S8, Ri(fees-aminogsinuclidine
s S S 0 8 B B 2550
O-(b%:&o'iﬂ?&oml-}h) oy Wﬁ-@e%%ﬁuﬁiﬁéﬁaﬂﬁom&#g ?l%‘i tm% D mmol)

nserts are transterred to the conpl ement plate an
and dilvepipgtetis/lamine {B.B6 dnll,12. AmB0INIE dp MNeN-diatethyilformamide (2 mL) were

s P SRR T BB 4 b L PeRREI 1 SRR e Sodinm
hydrg,ﬁge QRbEEnd Lansidrwetle gfpd@eﬂl@é @xﬂoﬂgﬁret@ﬂ%céﬁ&%%[% were

ers to HPLC vials and anal yzed by conventi ona
combiGtdviaidvBashet! tvdths1 NOhOHr (), sates (4 dbmns(lad, add ddied08sr MgSO4.
0,.05,. and 0.5 nM are used, Cal cul at Resul t s:
AfeR BitioR e olNgaY R Eor & inaprcut ot R abeloigd Hoot3-y1-
; o . _ o .
2R EHERIC) o8 bt ey (xecr) 2
[M-+Php g HANDBY. (WP Y34z do DM YD) 3{F46/8.3% (TH) mg, 18875221 m), 7.71-7.64

{(\Md_x 100 ere; = \Vaql f.receiVv L Cr

(oH B S2chds GHaR: Tty Labl FLrmhc-Hor o8 FEbaRs 2 f o F G 0, 2.85-
CRNLT G4 i BB (i Vi uing4-9f Ofr), 180-F.24 (1H, m).

256 1% (. Aors L (e P 2o LiRpek). £H T 24 (UH, m)
a) Tr a&Bwebbphemd-Fcarb@dliciacid Conpounds of the invention

generally have an A-B/B-A ratio of less than 2.5 in

this test. EXAVPLES Th& i Ng exanpl es are

non-limting and enbody p | ar aspects of the

i nventi on. HO O

5-Bromo-2-fluorobenzoic acid (300 mg, 1.4 mmol), phenylboronic acid (167 mg, 1.4

mmol), sodium carbonate (870 mg, 8.2 mmol), and palladium (IT) acetate (6 mg, 0.027 mmol)
in water (12 mL) were stirred at ambient temperature for 23 h. The reaction mixture was
poured into 1 HCI solution and extracted with ethyl acetate. The ethyl acetate layer was
washed with 1 HCI (1x), water (1x) and brine (1x), and dried over MgSOy. After filtration,
the solvent was removed in vacuo to yield a white solid, which was triturated with hexanes,
and collected by filtration to yield 4-fluorobiphenyl-3-carboxylic acid (260 mg, 88%) as a
white solid. 'H-NMR (300 MHz, dg-DMSO): & 13.10 (1H, br s, exchangeable), 7.79-7.69
(3H, m), 7.60-7.54 (1H, m), 7.51-7.36 (4H, m).

Example 2: N-=(R)-1-Azabicyclo[2.2.2]oct-3-yl-2-fluoro-3-phenylbenzamide




10

15

20

25

Exanpl e 1:

N- (RV1- Azabi cycl or 2. 2. 21oct - 3-vl - 2-f | uor o- 5- phenvl benz
w@eiodedrBd uor obi phenyl - 3- carboxylic acid (109 PQI/SE2004/001940

0.50mmol ), R-(+)-3-ammoqui nughd di ne di hydrochl ori de

(100 ng, 0.50 nmol ), 1-hydroxybenzotriazole hydrate

(68 ng, 0.50 mmmol)

O (benzotriazol -1-yl)-N, N, N, et ramet hyl ur onmm

tetrafl uoroborate (161 ng, 0.5%

di i sopropyl et hyl am (035 L in dry

N, N- di net hyl f or mam L vver [ At anbi ent
tenperature for . e rey ' was pour ed
into 1IN sodi um +de sol ut| on and ext racted with

ethyl acetate (3x). The ethyl acetate |ayers were
c o 2t Inerdbphdnylets batioxylicraciiN 188 @k, 0150mmaelt Ri(+)-3kejninoquinuclidine

bt B S50 S 550 bSO 50 o

O- (b(eﬁ%&ﬁhz‘b\r-q 9}q h, ﬁ N I‘@CtEtré?mé"thylm?onflﬁrﬂ @ét&fﬁlopéb%% gmzragﬁ % mmot)

as a colorless semsolid. 325
and ﬁiwdp:ropyleﬂﬁdmane((ea@ 1ivHiz] 94dﬁg,[1|vsm)mom 118dr416\1 BI—&I&le(ch}H-l;"ormamlde 2

mL)g%;f: stmézd a;t géa %%gﬁm]?%rﬁurq,gc)% 2§ hg]é\ e%cém(l'qqx SgNaZ pg'l?red into L N

sodlgmllgltl?bx@& %%Hlonr@nd e%ﬂ%g’téd %"11%@12}%4 Hcetﬁ% Tﬁe @tﬁyﬂac%@xté lla%r was
1.86-1.71 (IH, , 1.40-1.24

Wasl(ddHylth‘d N HOHE (FIIXMO?VEG@] (610)3 b;ahe Glx(),emﬁak;ddl avenNagBO,. After filtration,

B 2-f b
the DHEpT BB G Pt tpiegd i MR rbvebbAe e o3
ph‘er%@%e%%imnﬁ%f%l% ﬁi@ob?%) ﬁ:ﬂéicéléhés@@bﬁiﬁbﬁﬁ' M@G&P@I—@ 306 m1]+ 1H-

) in watef (12 mi) were stirred at anb |en
NMRépfeMaia de DMBO2ZD h51-B136 (1Han)i bo6-1i39t(6He m)as 3D RB«dH, m),

o {85 0b 5, 2504 O S SELRD 0 LB S YRl 818 1 s o,

m), 1828121((x) n@nd brine (1x), and dried over MySC*. After
filtration, the solvent was renopved in vacuo to yield
a) a \ZkﬁluMObxplhmyl 3nbdrboxylmsacid i t ur at ed with hexanes, and
collected by filtration to yield
4-f 1 uor obi r henyl - 3- car box acid (260 ng, 88% as a
white solid. 1H NVR (300 A - d 13.10 (IH,
br s, exchangeabl e) . 79 7.60-7.54 (IH,
m, 7.51-7.36 (4H, H &
1- Azabi cycl o[ 2 . 2"l oct - \' yl -F
-fl uor o- S- phenyl benzam de2- Fl uor obi phenyl - 3- car boxylic

ac 26}3&{) 9 for x?%g%é‘&h o. 66% 73 n{i@?‘ﬂh%ﬂyﬂb%%'id' Lide.28 g, 2.3

ori
mmdl) hydiumqaldmmtd (01782169 yabi o peBdivgm (1) &ddtaer(sl thg, 0.023 mmol)

in wgtgf enrpﬁi)}rvls{a;éq%lgqeg a%/ g@?leﬁg{ey@eg@nﬁ%@rf (ri’re ! hﬁnet: rela(r:t?onnI rlxjnr)n(ture was
pom'g!ri ';/Iﬁﬁl@ R\I_@ | %g%ﬁ%’/l%ﬂfﬁi‘ Th gxtga%tt%q%l@ﬂ-n%t;n} e, Tllefétlg)f%étatb ayer was

or mam were stirre
Waslasmlbx/lﬁnl N HOp € water loo) aﬁ’cDbﬂmeTCr‘.l&),raﬁddhled ovel MigB8Og A filtration,

ured into 1N sodi um hyg{ de sol nd extrac ed
the sGeRt WEHFMOYER frayacuo fh¥ie (% goter WiRESCgeHIEzgd
EtO%%?x%%‘ﬁW %*: ﬂpﬁoglﬁ)hgﬁl}?i)?f cﬁﬁéﬂﬁﬁc(alci@ 2239k, 964595 2 white

crystalline solid. 'H-NMR (300 MHz, d-DMSO): § 13.29 (1H, br s, exchangeable), 7.90-
7.80 (1H, m), 7.76-7.66 (1H, m), 7.59-7.33 (6H, m).
Example 3:  (N-(R)-1-Azabicyclo[2.2.2]oct-3-y])-3-fluoro-5-phenylthiophene-2-carboxylic

acid amide
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the sol vent was renoved in vacuo to yield
N-(R)-1-azabicycl o[ 2. 2. 2] oct-3-yl -2-fl uoro- 3-
w@b@spbtaenzam de (158 ng, 97% as a col orl ess PCT/SE2004/001940
sem solid. M5 (APCI+) 325 [ Md.+.. 1HNMR (300 MHz,
d6-DMSO): d 8.51-8.35 (IH, m, 7.66-7.39 (6H m,
7.39-7.28 (IH m, 4.01-3. (IH, m, 3.20-3.03 (2H,

m, 2.90-2.53 (4H, m, 1.95- (2H,1.68-1.48

(2H, m, 1.42-1.21 (IH m.

2- Fl uor obi phenyl - 3- giar bo [

3-Brono- 2-f | uor obe LC ) , 2.3 mmol),
phenyl bor oni c acﬁ (0. 28 g, ~2. 3 nmol ), sodi um
carbonate (0.73 mol ), and pal | adium (11)

acetate (5 ng, O. 023 mmol ) in water (10 nl) were
st To aadlutibn afrmpdmnyltmomenaﬂmadadxahc 5cid4§80 niphé.22 mmol) in dry

oS Bt 55 B P2 P SO O o

hexai(li?sl) Yesnes g‘?’:nrélgo%?g%’fﬁé(ﬁesumﬁé ﬁﬁxtﬁfe’@va@ﬁﬁréﬂrdt '1¢8 °C for 30 min.

and SU4. After filtration,
N- ﬂmbb@mnemlfommmtw(ém inmg, L efSunmbh 1yi ed. iwas Bfengdd#d as a solution in

o B S S B S AR S 306 perr
ove t. %‘ge@ea%ﬁoﬁnmllﬂ;eew% Yool tolove SR duibnchdd YMBe (aa@ﬁon of 6 N HCI
d 13.29 (IH, br s, exchangeabl e), 90-

(2 mL) ﬂﬁn (dllttl;edrvylth Et,0610 nge). Thedlayes, were S@aTat% alquthe a@eous layer was

Azabi cvcl.or2. 2.

extracis AR b Bt HEARRANEISS SAF ARG 21 GFisd geResOs After
ﬁltraggnathéngél%ﬂt%s%mévéﬁ‘ﬁz%&@tﬂﬁ ragprad&@r@ﬁmﬁecof%m%g 3-fluoro-

indry T cooled to -
5-pheryltnephehe-2 roacboxytie aciband mmr@@muenyltbmghelq@@amoxyhc acid,

| h
which Ui EHkg O WEBE TR SEr i dig The gtise (5 By fmoD, R-(+-
3- anl\hJ%MCQBﬁ Wé@hﬁ(ﬁ‘iﬂe’?IQ@n{gsaﬁo%oﬂ) ﬁ-%yﬂﬂ&&bex&oﬁl)azole hydrate

then "added as a solution in dry’ THF
(95 1hpe). 7@ amal) 0- fbenmmezwllalsyB{N NeM'gN 'ftotrarﬁetﬂiyhxromumsewuoroborate

25T SR B b B0 Ttk PGl Eh Mo

dlmégg)?fc;r{rgﬁu&g (3&nD) Wele didrelila} athbRAt @irpdabele Wvbihidtt. he(rbltion

he Tayers” were separated and the agueous | ayer
mlxt\mswmm mtzb S%tNa%OmolEnmndﬁ:@ragﬁega’ﬂt ethyd aca@tes The ethyl

w1 ST TS A0, o BYED SR 8 L 6 LA O ez,

Aftem'ﬁﬁzf1 of, Ak sSesht e Bmble®@imcuo. The residue was purified successively by

enyl t hi ophene-2-carboxylic acid and starting

silic® gq:iruérgmathgmpheKéﬂﬁlEi@rﬁtrdxyiNﬁhM@@H/Etmﬁcahama@repﬁaﬁWe&!PLC [C8,

rovelsg phasen b HIRN s 0l A E I 0 TS d AR B A to give

an a%ler(‘)ﬁéjfégﬁﬁle OFhiER wab4Raf¥d with aﬁ?ﬂ}@@%)and extracted with EtOAc (2x), and
hydroxybenzotri azol e hydra

dried over MgSOa. After filtration, the solvent was removed in vacuo to yield (N-(R)-1-

azabicyclo[2.2.2]oct-3-yl)-3-fluoro-5-phenylthiophene-2-carboxylic acid amide (25 mg, 11%,

two steps) as a white solid. MS (APCI+) 331 [M+1]+. "H-NMR (300 MHz, CDCly): § 7.62-

7.55 (2H, m), 7.46-7.36 (3H, m), 7.05 (14, s), 6.55-6.44 (1H, m), 4.23-4.10 (1H, m), 3.52-

3.38 (1H, m), 2.99-2.79 (4H, m), 2.69-2.56 (1H, m), 2.09-1.99 (1H, m), 1.84-1.47 (4H, m).

Example 4:  (N-(R)-1-Azabicyclo[2.2.2]oct-3-y1)-3-fluoro-5-(3-pyridyl)thiophene-2-

carboxylic acid amide
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(95 mg, 0.70 mmol),
O (benzotriazol-1-yl)-N, NN, N -tetranet hyl uroni um

wo eqosabl4aor oborate (225 ng, 0.70 nlL) and PCT/SE2004/001940
di i sopropyl ethylamne (0.37.mL, 2.1 mmol) in dry
N, Ndi et hyl formam de (3 nL) were stirred at anbi ent
tenperature overnight. Thegeaction m xture was poured

into 5% NaHCOs sol ution an A\ W tN\a et hyl
acetate. The ethyl acetate |ayer d wwth 0.5
NaOH (1x), water (I 0 over MySO4.
After filtration, I n vacuo.
The resi due was d sugcessively by silica gel
chr omat ogr aphy t OAc) & CNH3ZMeOHZEt OAc) | and

preparative HPLC [ C8, reverse phase,
( w&&@m@mmz@f 3 PEB) 5+ pgﬁ@@mgmmm c_t_t%pmx@pt 0

A I T O S —

tetraﬁ%%cﬁate/ﬁ/r ‘BQ‘U f5is |nt1% Rt lﬂﬁmotl)h &nd P%?ﬁfﬂxyﬁ&&oﬁ%@héﬂdfd@e (23 mg,

cuo to azablc clo

0.17 anﬁomjmlaMPs(m} 3va‘s|add¢cbdﬁsopmydth;ﬁamme(aésznlg,d} &’i)myflql) and 1,4-

R)- (st b S31G R g pitrocPlsgieind Ta Aty by 7 migel)
reaci% r@‘élxg} %(s %aﬁjed Q@moﬁr téﬁ’lgz aﬁﬁe 63&'1'111 .+ THe %ctﬁdd‘imﬁﬁre was then

H, , 3.52-
partmt)nedZJeﬁ@eeﬁ ER@P(cfaﬂ,d i‘if} NazCe9- "Ehesbygns wem}epagat@garm g aqueous

phast fyeb RuFcigite b ArS The onic SSRGS} eryplingd csiop pwprayieSOe

ﬁlteljed and B Ht‘faﬁ@d A vdeth PIRY bdstdud G . cArdrAfoStapheliComsilica gel using a
stirr e uti on

gradiehBef 100d) ©-95: fpSZHCﬁj; Me®H beﬂtmmwnémpﬂféﬁb@@ptﬁ%@hmlvem- The

prodesh s PEORTEALE P DS ROV R oRg 12V for ey MSHAREEY) 332
[M+§lﬁ1 ”gﬁ oxybg@@flébwﬁﬁﬁyc %53 1% cQJJ=72 BHIJA )lH) aeﬂeb (dd J 5.0,1.5

zotriazol e hydrate ol

Hz, DM:7(83 (0, = o2 A b dEi 7. %@do.pswse@rﬂyfmm Hé) (70,2166, Mﬂ) 6.51 (t,J

e B20- B By o B34 G T 3415 8k i 1ED.2.87 (06, /=249, 8.1 i
SH), % éﬂ)fﬁi Hoghliars, Q% ﬁé"ltH)§ 36319,/ 03 1 7HANE) 1. 6Tf1947@ﬁlCZH)0n

re was Stirred room t enperat ure overni ght. The
a) r eadtliaro-Spyridin-d-yletbiophere-pambpxylorasid: b:edmelénn&t
and 5%Ma2C 3. The Iangs wer e separated and the
aqueous phase was extra W th c. The organic
extracts were conbi ned, [ SH, filtered and
concentrated in vaggp c¢hr omat ogr aphed
on silica gel using aYradient of 100:0 to 95:5
CHC 3MeOH containing 1~drop O NHACOH per 50 niL sol vent.
The product was afforded as an off-white solid (7 nyg,
29 H ate
&o 10%§qﬂﬂéﬁmﬁ§?§gﬁ%w Ei‘!ﬁ*'ﬂnlg 0.5 i—'ﬁuﬁ{%{mw r (1 mL)
was édhthd td astifrif}, solutton of 3-fluoro- 5-pyr1d1n—3—y1—th10phene -2- carboxyhc acid

methyl ester (40 mg, 0.17 mmol) in THF (1 mL). A few drops of MeOH were added and the

reaction was stirred overnight at room temperature. The reaction mixture was concentrated in
vacuo and the aqueous residue was treated with conc. HC1 (1 mL). Concentration in vacuo
and drying under high vacuum then afforded the product as the HCI salt which was carried on
without further purification.

b) 3-Fluoro-5-pyridin-3-yl-thiophene-2-carboxylic acid methyl ester
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Hz, IH), 7.85 (dt, J =8.1, 2.0 Hz, IH), 7.36 (dd, J =
8.0, 4.9 Hz, IH), 7.12 (s, IH), 6.51 (t, J = 7.2 Hz,

WO Ros/061420 - 4.09 (m IH), 3.44 (dd, = 14.5, 9ra@r/6#22004/001940
IH), 2.87 (dt, J =24.9, 8.1-H+ 5H), 2.60 (dd, J =
14.5, 4.8 Hz, IH), 2.03 (g, J =3.1 Hz, IH, 1.61-1.47
(m 2H). a) F

3- Fl uoro-5-pyridin-3-yl-t boxylic
aci d- hydrochl oride salt. \{on/ f lithium
hydr oxi de nonohydrat eD(2 § 0.51 [) in water (1

nm.) was added to a Stir { ng sol ution of
3-fluoro-5-pyridin-3-yl -ghi ophene- 2-carboxylic acid
met hyl ester ( 40 ng, 0.17 mmol) in THF (1 nm.). A few

dr g $, Rfutie G4t actoangytidia-I-gatidpienaasatiokylieteid methyl
overnight at roomtenperature. The reaction m xture

esteni@dd nogy ckdrmmat)da meathapgt (Fomba vas Redesiquedlediszmy greride amgarbon (20

e R M S A bR T Sy i pction
mixtgﬁerx?/?sielééadﬁdoﬁaﬁlﬁ %tirwh'g &h55eS ferar i.i Bhe fixtwd hstheh U6J1OE Filtered

thro@elFdiatomaceoysyerithl and Bvgporetei op heawe- Fuethedying affaadedithe desired

prodfeuy bish S5 Rerb e TECofIF i Mo el maseomird g yitpgut futhr
puri B&tHn TS H%l ogs:h en S AP 283 f-+rpel JH NiviRes duarsy MES, CDCI3) §
nm.) was added pal | adi um hydr oxi de on carbon

20 wt %
S S716, dp 1 T804 OB bl B 1ED4T S5 Hexbi b By h137 (40, /=
. | h ' 1 Xt heated with
0, 4 e T L2 BT TG KT The mixture was then -

¢) coalwdmd 3 rhuereslphanunhi-giigiteraoankisoxsHe hbid métlyl ester.
evaporated in vacuo. Further drying afforded the
desi red product which co-eluttl on TLC with an
aut henti c sanple and wa$.caril At hout further
purification (33 ng, 949%. 38 [M+l]+. 1H

NMR (300.132 MHz, CDC13) d 7 Hz, |H),
8.63 (d, J = 4.8 Hz, P N= 8.0, 1.8 Hz
I'H), 7.37 (dd, J = 6.0, 7.12 (s, 1H),

3.92 (s, 3H. , . ¢c) . O
4- Br ono- 3-fl uor o-5-pyridin-3-yl-thiaq hene-2;carbox¥Iic
acil® avmiviyte 0§§t5e¢1brqgao-ﬁ-ftyor‘arﬂaom%@ﬁ%e@arb@xyhc acid methyl ester (490

me, 3OSy e b Sl 4! QBORRE SKGID A ERE04 189 me, 1.7 mumoD
in a2 201i8¢l MP2Q8rerds tolhent:dthmol:watstd NP Ghis(2li8éd ng, 1.7 nmol)
tetrakis(triphenylphosphine)palladium (20 mg, 0.016 mmol). The mixture was refluxed under
N, for 3 h during which time it became a pale amber solution. The reaction mixture was then
cooled and filtered through diatomaceous earth and the solids were washed with EtOAc. The
filtrate was partitioned between EtOAc and water. The organic extract was washed with
water. The aqueous extracts were combined and washed with EtOAc. The combined organic
extracts were dried over MgSOy, filtered and concentrated in vacuo. The residue was
chromatographed on silica gel using 100:0 to 85:15 hexane:EtOAc as eluent. The desired
product was isolated as a nearly pure material (9.6%). MS (APCI+) 316/318 [M+1]+. 'H
NMR (300.132 MHz, CDCI3) § 8.89 (d, J=2.1 Hz, 1H), 8.70 (dd, J=4.8, 1.5 Hz, 1H), 7.98
(dt, J=8.0,2.0 Hz, 1H), 7.42 (dd, J=17.9, 4.9 Hz, 1H), 3.94 (s, 3H).
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30

inal g:81 mxture of toluene :ethanol :water
(19nL), was added
w0 edosaki4s{ t ri phenyl phosphi ne) pal | adi um (20 ng, POT/SE1H04/001940
mmol ). The m xture was refl uxed under N2 for 3 h
during which tinme it becane a pal e anber solution. The
CL rﬁ,ﬁtction m xture was then cooled and filtered through
A(} atomaceous earth and the solids were washed with
Et OAc. The filtrate was partitioned between Et OAc and
wat er. The organic extract was washed with water. The
1. agéeeapasd peeardingde Eoromiblned and washed with Et OAc.
The conbi ned organic extracts were dried over MySq 4,
filtered and concentraed 'H vacuo The resi due was

chr omat ogr aphed on si a % O to 85:15
hexane: Et OAc as elu n e d |re product was
i solated as a nearl ial (9.69%9. M5 (APCI+)

316/ 318 [ M+ ]+ 1H NI\/R (300 1 2 M4z, CDC13)d 8.89 (d,
J=2.1Hz, IH), 8.70 (dd, J 5 4.8, 1.5 Hz, IH), 7.98
(dt, J =8.0, 2.0 Hz, IH), 742(dd J=17.9 4.9 H,

WhelleH) 3.94 (s, 3H) CLAIMS 1. A conpound according to
Y wherein: D represents oxygen or

I .
suhrﬁpreseélt?%’ﬁfgggé)ﬁts fUf: si ngl e bond, oxygen, sul fur, or
NRE; reﬁreéeﬂtssa SRbIRGLAE, Jxyem 3018, www o-substituted 5-

or 6 menber ed aronmat’ic or hetefoaronhtic ring having
0, At' igselzctail frooyanomhiehslo-sobsituted 6x yyémentlrnes] arandtio or
ul fur ato or, sel ect dfrom

heteGarompy it gt e AT P oEeroRiom: L6k hihisen atprptyaao or 1 sulfr

atonfér &'@lécﬁ‘ed‘ﬁorﬂ &h %ﬁﬁ@hgm&b%ﬁl’teﬁg% Sy.SiraimH B%b&gd guse& Ardmatic or.
3 nitrogen atons, O or 1 oxygen atons or 1

hetemtmlcatmﬁtemmwrg & dl, ot ditrogem atorbs, Ocor 16exyeab etoad, and 0 or
1 lﬁ?fta'?mlc or heteroaromatic ring having 0, 1 or 2
S ¥n atoms, O or 1 oxygen atons, and O or 1 sul fur

at Mﬁsls sYBEEE fifha 5 SorilaeRbklddutr&dadd oﬂﬁéferaaroﬁla% rifig having 0, 1

substituents independently selected from -
or 2 nidroger htowds, Oo@o@@%@m‘s,,and@&r@&aﬂﬂny atoks; haI ogen,

-CN, - .- o)

TN e I T W St -
R, S@L @&m@ﬂ @@&@nﬁcwztcmey%yi,mmggﬂ,dt@geﬂoz, -CF3, -S(0),R?, -NR*R’,
-CH; NRZ_% OR -CHZORZ 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 -(CH,);G(CHy),- wherein G is oxygen, sulfur, NR*, or a
bond;

jis 2,3 or 4,

kis0,1or2;

nis 0,1 or 2, and

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

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

acceptable salts thereof.
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aryl, heteroaryl, -C(OR4, -C(O NHR4, -CO2R4 or

-S2R4, or R2 and R3 in conbination is -(CH2)j G CH2) -
wob@sesr9G i s oxygen, sulfur, NR4, or a bond; PCT/SEDN4/@1940

or 4, kis O, 1 or 2, nis 0201 or 2, and R4 is

i ndependent|y sel ected at each occurrence from

2. hyar (9(91?@3und90009d§1|§kt¥ lOlalﬁf V{)emg on RELE0PE Y cofiind of formula T in

st er eol
accovd Withyferehly $Bbl epr ecur sors and

pharmaceutical | yacceptabl e salts thereof.2. A conpound

according to Caimlbefng apn R-i soni er of a conpound

of formula I in accorvvltthor nyFa 142 HN Arl r2 DI

wherein D, Arl, E and

m aret\E/s defi'ed for compounds

of formila I. 3. A dombeynd a ording to Caiml,

wherein: D represents oxygen sul fur; E represents a

si ngl e bond, oxygen, sulfur NRL; Arl is selected

from an ortho-fl uoro- substit&fed 5- or 6-nenbered
WwheRMPTRIFC Foind e @F AT RIRLH for' doRfhohRYd &%Hm& 1or 2

nitrogen atons, 0 or .1 oxygen atoms, and or 1

sul fur atoms, or sel ected from an

ortho-fl uor,o-substi t -. or 10-nmenbered fused
3. arm@uﬂflaﬁ%qrg%a‘?mﬂmﬁ%eﬁ Osystem having 0, 1, 2
or Iﬁregfegéﬁgggy@hmmf& or 1 oxygen atons, and O or 1
sul fur atons;” Ar2 is seélected froma 5- or 6-nenbered

ar Enapnes;end;ﬂ’a sioglertoad omuget, sulfag oh®dR'ng 0, 1 or 2
mtrpe 0 or, 1_.oxygen at sul fur
R S1eBed B o0 Bl RSP Rut oy oh Bgngmbied arogiari or

A heteﬁéﬁ?ﬁé‘%{g% anrg@ H%}@ﬁ%geﬁﬁbﬁﬁt(?gr 1 Bergenagoms and 0 or 1 sulfur

yl, keny Coal kyn hal ogen,
atomsObY, selaq@@l, frongEs ,Orﬂlﬁ(fm)oml,lbstmm 9- W%erwmd aromatic or
re i ndepend sel ect ed

hetelg{aq_o%%q@ﬁ %{&W&g&ﬁi@’l’% @ﬁg ﬁ)?)a 3dlét§?]gen ms, %ﬂ lﬁ%ygen atoms, and 0 or

1 sulfur atoms;

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;-Csalkyl, -Co-Csalkenyl, -C,-Csalkynyl, 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;. C4alky1
aryl, heteroaryl, -C(O)R*, -C(O)NHR", -CO,R* or -SO,R*, or

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

jis 2,3 or4;

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

-S2R4, or R2 and R3 in conbination is -(CH2)j G CH2) k-
wWob@se6945s i s oxygen, sulfur, NR4, or a bond; PCT/SED)4/®1940

or 4, kis 0, 1 or 2; nis Qpid or 2, and R4 is

i ndependent|y sel ected at each occurrence from

hydr ogen, -G -C4al kyl, aryl, or heteroaryl, and

stereoi sonmers, enantioners, in

4. VZYOsdhyshuali ke eitRRItE CULROT, SviRRin

phar maceuti cal | yacceptabl e salts thereof.4. A conpound

ac Coredresents oxyea; m 1, wherein: D represents oxygen; E

re&lquresen%)(s5 a sigg{e bond; Ar 1 is selected from an

or CHEPFPTS 5108529 ut ed 5- or 6-nembered aromatic or

heter QaERERIffork bR BrtAG\uBE-Qibshtu®dd 2 dHi6theRBEeahRARatichr

or oxygen atons, and O or 1 sulfur atom Ar2 is
hetesat@nitedidg avimg 6,-1 ar2 dittvgehgpad, @poimakygenatoms, and 0 or 1 sulfur

heteroaromatic ring having O, 1 or 2 nitrogen atons, O
atomyr 1 oxygen atoms, and O or 1 sul fur atons, and

st ?\rreﬁ'séf% ﬁsfrorf B&0L} Bl Rberéd aromatic or heteroaromatic ring having 0, 1

vzvo- hydr ol ysabl eprecursors and
or 2 piteogen atouts, Oalr 11ymygepbtabispcarsid] ¢1s1 $tifrasfms, Bnd A

conpound according to d ai , wherein: Drepresents .

o GROB & SPETRSl” S R EH e PFaurrs SBf BRgBgecutically-
acce%fa%[@ Al 8fckdyt- f 1 uoro- substituted 5- or 6-nenbered

romatic or heteroaromatic ring having 0, 1 or 2

nitrogen atons, 0 or 1 oxygen atons, and O or 1 sulfur
or pyridyl, and

atom Ar2 iis selected.fro henyl
> st &Y eunRIRdAscording P %Q‘ﬂﬁm{vﬁ vo- hydrol.ysabl e

pr g:gg&ggﬁs argbphar maceut i cal | yaccept abl e salts
thereof. 6. A Tonmpound according to Claim1, wherein:

E represents a single bond;

Ar! is selected from an ortho-fluoro-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;

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:

Ar! is selected from 2-fluoro-phenyl or 2-linked 3-fluoro-thiophenyl.

8. A compound according to Claim 1, wherein:
Ar' is selected from phenyl or thiophenyl and Ar? is selected from phenyl, pyridyl,

furanyl or thiophenyl having optional substituents as defined herein.
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Dis O or an enantioner thereof, and

phar maceutical |l y-acceptable salts thereof. 7. A
w@orpoemgs according to Claim1l, wherein: Ar 1 PGI/SE2004/001940

sel ected from 2-fl uoro-phenyboor 2-1nked

3 fl uoro-thiophenyl. 8. A conpound according to C aim

wh i l. d.f th h
and SEtogd agfeudingdo FFu LREE 2 Th] PEyrorpigiaughagh <titux from
ﬂwlﬁmhophenyl havi ng optional substituents as defined

herein.9. A conpound according to Caim1l having a | ow
P-gl ycoprotei n-nedi ated efflux fromthe brain. 10. A

10. QoATReEEH of HERERRoppRUPRE it £isEse or FopdiBEE Fhwhlch activation of
the d’ﬁ&%@tﬁxﬁﬁ rdc® Q)? 'fkeigi etifial %fcﬁ@n&ﬁ&&?@n%ﬂ@ aﬂﬁl‘ﬁﬁstenn%?
tiv a

adm nisterih g a therapeuticall e anount
therapempaliye:fedoe dinognttod aGoaipoudd h@:oﬁdmg by €tdimslubbfaesubiegt suffering
fromsaid di sease or condition. 11. The nethod of
fromegay] disepse onpdtion sai d di sease or condition is
anxi ety, schizophrenia, mania or mani ¢ depression. 12.
A net hod of treatnent or prophylaxis of neurol ogical
11. di The dettmnd ¢ Ylenol O,ovltrsiarsaidrdisease dondoplditRetibiahxiety, schizophrenia,
npai rment di sorders, which conprises adm nistering a
man%%%{lqmgqswl effective anount of a conpound
according to laim11. 13. The nmethod of Claim 12,
wherein said disorder is Al zheiner's disease, |earning
12. def\iméethpd oﬁgaattnmho@&bphylﬁxls af ﬁeﬂmbllogmaﬁﬁfsm@lelts psyehaticydisorders or
| oss,. Attentiqon Defi cit peract|V|ty Di.sorde

mtelb‘amél %raﬁaméena Aisesces, Whish SomtRs admiueg 2 hetipewtically offective
mHo&M oss Pﬂﬁﬁﬁﬁﬁﬁﬂﬁgﬁféhhﬁq di sorders in which there

nergi c synapses, jetlag, nicotine
add| ction, craving, pain, or ulcerative colitis. 14. A
od for gﬂgm ng the cessation aof snokin
13. co ¢ msthag évhqsanéwdé‘ﬂ%%%l%élm?ﬁs ¢peage, learning

deﬁcﬁ %dgpgn ataf %&Em&l‘ﬁegcﬁulﬁéxﬁogjigss 'Aﬂ%ﬁ SRt ng{err%ctlvﬁy

ition conprising a conpo éccor Ing to

D1soadtm} Barbﬂn&ﬁrﬂ&d&ﬁiﬂepﬁhhtfn@@xﬁ e disaddep T dhirlette’s tsyndrotie] saunddegenerative
or carrier, A od of treatnept, or prophyl axis
disoggiersgn m@@a@@rw 1o AP RRGTie SYRRPETT: SCBEVRIETIGHF AgFichng craving,

pamag“ﬁ&é;&weru tikeceptor is beneficial which nmethod
conprises admni stering a therapeutically-effective

anount of a pharnmaceutical conposition according to

Claim 15 to .a . subject sufferjing fromsaid di sease or
4. ¢ pﬁdp?t#% f%mdﬂ%% ﬁlstcﬁ%?aﬁ‘aﬁ 9%113@1%13 BOMDiHRS Admimisienng an effective
amo&r&t%?%%%n%uﬁ@%@o%diﬂgtd Glafffi ety, schizophreni a,

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

pharmaceutically-acceptable diluent, lubricant or carrier.

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

subject suffering from said disease or condition.
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mani a or mani c depression. 18. A nethod of treatnent
or prophyl axis of neurol ogical disorders, psychotic
wale@snarps or intell ectual inpairnent di sorderBCT/8120041001940

conprises adm nistering a th2sapeutically effective

anount of a pharnmaceutical conposition according to

d qhanplbm ' id o .
7. G She ol SEOIRE1 T REIn R i SRR d Lol fod Ry sohizopbrenic,
manieegmaniodetedsioni t, attention deficit, menmory | oss,

Attention Deficit Hyperactivity D sorder, Parkinson's

di sease, Huntington's disease, Tourette's syndr one,

neyr h
18, RSO DEL B bR & RO botIERh ot asf St disorders o
intellecta] ingpaigueenn disarddrs) emichl cweipristy fdreidistdring. a Beraplutically effective

od_for inducing the cessation of snoking
amougg Rg Ri IPQPWCSEI‘%’EE FebBesitien aafortng o Clandhount of a

phar maceuti cal conposition according to Caim15. 21.
The use of a conpound according to Claim1l, an

19. endin¢ inethed of HaienT8, avheseip bald ABGLlH: i Alhyinas Ganiaky earning

sal t ther%éj in the manufacture of a medi cament for

deficitpeognition drticit, Bfensee drlitibmaney lessmtertianeaefet Byperactivity
C a f a7/ nigcotini
DisoR R e e e A Al B0 TOREHE i Bt efrodegeneratve
dlsordensmm mcm thaeyic lust b cldilimerpiesymapden] jetih® @lidddine addiction, craving,
nt dlsqrders Al zhei mer' s di sease, | earning

pmnd@, 1%%6%? 18n deficit, attention deficit, nenory

loss, Autentlon Deficit preractivity E]sorder,

anxi ety, schizophrenia, nmania or nmani c depression,
20. PoA knatsahfos ithsagshe cdduationngisaivkngtiongiitg éﬁﬁﬁﬁ@iehﬁg%n effective

? , Oor ne rodegeneratlve di sorders in which

amou, g} & PPAMAGENICa} COmRIPHI B G erdingra sdeisn 15,

21.  The use of a compound according to Claim 1, an enantiomer thereof or a
pharmaceutically-acceptable salt thereof, in the manufacture of a medicament for the
treatment or prophylaxis of human diseases or conditions in which activation of the o7
nicotinic receptor is beneficial selected from neurological disorders, psychotic disorders,
intellectual impairment disorders, Alzheimer’s disease, learning deficit, 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.



