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-1- 4-SUBSTI TUTED | M DAZOLES TECHNI CAL FI ELD Thi s

invention relates to novel 4-substituted im dazoles or
woheosmagant i cal | yacceptabl e salts thereof, proeeTses004/001660

for preparing them pharnmaceutical conpositions

containing themand their use;in therapy. This

invention particularly relates to conpounds that are

I i gands for al pha 7 nicot]i. ,!Fi Eﬁaéél 528: Lne receptors

(a7 nAChRs). BACK H he use of
TECORREARASEMY ch bind nicotinic acetyl choline receptors

In the treatnent of a range of disorders involving

r edliue thvehtidn redates 1© dowalcA-budistitusedcimidszo sz @hamiidcsutically-

di sease ognj.tive or _attentjon disoqorders, anxiety, .
accefiph séglisotﬁergegtm%seé ESPAERABNS ThrmyRIBFBRCEEtS ) gompositions

e o P! i 280 LRy Y e AT R ET) cgppounds
thatedre 1ligdr@8 F)r dlphacDhicotinicAcetylcholued feneptiaePpnACHRs).

c [ nsiry and Pharmacol ogy",

BA@&%@% Bﬁ%ﬁ@%@ﬁ S in Medicinal Chemstry,

vol Rl I € : |

o T R Py AR E R B e R oL PR b e ratment of
a rapge bfdisdrdbisnevdReiog péduced ChdbnargidBmstidn, Racls pehizhviaser’s disease,

vol . 7, . 2 5-%23. DESCRI PTI ON OF THE | NVENTION Thi s
COLPHEAF o BB AR RIEROTb PP B AR IOn ReNfoprotection,
sch¥BEkehi; arﬁl%e?%[ e5&RHS sf mle,r arld Pdah%sdnvs éﬁs%@tﬁgs BRen discussed in

represents rogen or methyl, an represen
Mchyualdgeal. 6r9948) fidicetiyic Fcefdehulina Reteptors: Molecular Biology, Chemistry

and Pharmacology", Chapter 5 in Annual Reports in Medicinal Chemistry, vol. 30, pp. 41-50,

Academic Press Inc., San Diego, CA; and in Williams e? al. (1994) "Neuronal Nicotinic
Acetylcholine Receptors,”" Drug News & Perspectives, vol. 7, pp. 205-223.

- DESCRIPTION OF THE INVENTION

This invention encompasses compounds of formula I:

wherein:

A represents:
{! i Y Vv

where R represents hydrogen or methyl, and

R! represents hydrogen or a moiety of Formula VI

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

or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, or selected from an 8-, 9-
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VI, wherein: Arl is selected froma 5- or 6-nenbered

aromati c or heteroaromatic ring having 0, or 2
waizoesogenz2 at ons, 0 or 1 oxygen atons, and 0 or PATSER(OWN01660

atons, or selected froman 8-, 9--2- or 10-nenbered

fused aromatic or heteroaromaﬁl c ring system having O,

1, 2 or 3 nitrogen atons, 0O or 1 oxygen atons, and 0

r ul f tons; .D is selected .from hydrogen, NR R3,
or lg)-mgm%: ktl%@a Iaéqrﬂatg; qrglegerga[rﬂlg[a‘réc He% aystel%)gavmg_o lggor3 nitrogen
atomNPor 1 }%eh%to%% eRA 69 h s Qfﬁlaatémﬁor 6- menber ed
aromati c hetefoaromatic ring having 0, 1 or 2
ni tDogeaecitdofrem Yy dorged, NR3Rfeor Btaafs, and 0 or 1 sul fur
atoms where each Ar or Ar noiety may be unsubstituted

Whgping e 5p 1, 2 or 3 substituents selected from-R3, -C

- C ghdkydin léq;oﬁ(g_@_ (gnyAr, NRE.-C al kynyl, hal ogen, -CN,
-NO CFg -S(O -NR R3, CHNRR3 -OR3, -CH OR3

or ABD meétmframoa fRa)r&Fmemheie@ ervtienticlor heeresd@atiading having 0, 1
each occurr e fromh aryl ., heteroaryl,

C dro
Or 2 RA{pg e Omé((%i NHR¥ gen %g’iﬁo OBHSEAIT PMED and R3 i n
co na 41
o :"Rpla{ié‘tehl\lc%dr& g)rr Agcig%ﬁ 59&937' ugs%ﬁﬁﬁécf‘orﬁ(éa? 1 o%éflg? Ehbﬁtrcuents
selegtaddrdin -BY; QL'Cgﬁikile*fCﬂ-@aaﬂkwgb ebg€ptlkynyd,dHatupgerd -GN, -Bi@)-CF,

SERE SRR R ER N R e Sy ‘22!23 "

st egeRIISORE ﬁldesaﬁiahﬂy BBEGed atreazﬂ; é(&uh%ﬁ b Sg@ ogep, -C1.Calkyl,

precursors and armaceutl cal | y-acce ta

arylc betpwands-CEO)R b F@((DWHR p@@ERTAHn’eSOhR lorconposi ti ons
hglﬁ]f v rﬁblrlggpr%gpgglgg tésgl(ghg)gG 2)k- er%:treu? g}sls%fxygesr{ rs]glfur NR*, ora
bond;

jis2,3 or4;

kisO, 1 or2;

nis 0,1 or2, and

R* is independently selected at each occurrence from hydrogen, -C;_4alkyl, aryl, or
heteroaryl.

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

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

purposes.

Compounds of the invention are those according to formula I:

wherein:
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conditions either alone or in conbination wth other

t herapeutical |l y-active conpounds or substances,
wonrosdgsds and i ntermedi ates used to prepare t REMSEADE801660

of them as nedi canents, uses of themin the

nmanuf acture of nedicaments ang uses of them for

di agnostic and anal yti c purposes. Conpounds of the

invention are those according to formula l: , 1 -RL N

V\hegé?m?’s-%tszA represents: R-NJ or Il IIl IV V where R

represents drogen qr thyl, and Rl represents

hydr og noi e ornulid VY%, wherei n: IS
sel ect rjoma 5- [or /G- nenbe ar omat i or

het er oar tic ring Rgving 0 1 ot 2 nitroqu/Ht , O

or 1 oxygen atonms, and O or 1 sulfur atons, or

selected lFroman 8-, 8- or 10-néMbered fused aromatic

or heteroaromatic ring syst having 0, 1, 2 or 3

ni tVge rﬁP’i?ﬁ%r}tS]@V%PgeiP @ﬁgﬁ #Mbns, and 0 or 1 sul fur

at ofiB,e ' viNR R3, or E-Ar2;

wher el RQ@%E%&@%@%J@%W&%% %!b Vi\l or -NR3-; Ar2 is

selected froma 5- or 6-negPered aromatic or

het eroaromati ¢ ring havifig 0P 1 Ok;;2 nitrogen atons, O

or 1 oxygen atons, and O or 1 sul fut atoms; where each
whete¢ih: or Ar2 noiety may be unsubstituted or bear 1, 2 or

3 substituents selected from-R3, -C-Calkyl, -C-C

al Kehys selecged feomg a8y 0y o-merabegd Aromagix or hejeyoaranggtic ring having 0, 1

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

or 10-membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen
atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;

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

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

Ar* is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0, 1
or 2 nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
, where each Ar' or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from -R?, -C;-Cealkyl, -C,-Cgalkenyl, -C,-Cealkynyl, halogen, -CN, -NO,, -CF3,
-S(0),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 -SO,R* or

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

>

bond;

jis2,3 or4;

kis 0,1 or2;

nis0, 1 or2, and

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

and stereoisomers, enantiomers, iz vivo-hydrolysable precursors and

pharmaceutically-acceptable salts thereof.
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-S(O R3, -NRR3, -CHNRR3, -OR3, -CH OR3 or -CO R4;
R2 and R3 are independently sel ected at each
wocecewsrmgiize from hydrogen, -C -Ctal kyl, aryl, PCT/SE2004/001660
heteroaryl, -C(OR4, -C(ONHR4, -CO R4 or -SO R4, or
R2 and R3 in combination is -QCH)JG(CH) - wherein is
oxygen sul fur,NR4, or a bond; j is 2, 3 or 4; kis 0,
; nis Q, 1 or 2, and R4 i s independently sel ected
at Maw%eﬂa&wwdwﬁwwé&mua WHEEW| | aryl, or
het g .and stereoi soners, enantioners, in
VZV- h%ro ysabl e precursors and

phar maceuti cal | y-accept abl e I t her eof . - AMor e
particul ar conpounds are tho of formula | wherein: A
represents: N Rl represent§\hydrogen or a noiety of

Formula VI D VI, wherein: AN is selected froma 5- or

6- menbered aromatic or hetergaromatic ring having 0 or
1 nitrogen atons, O or 1 oxygen atons, and O or 1

SU'IEUIVe &%&%hy@o% &%ﬁ@ie@ﬁoffﬂ?&ﬁium}f ogen, NR R3, or
i

E- Ar wher ei n: s a singl e bond, -G, -S, or

-NRS Ar2 is selected fr ma5 or 6-nenber ed

aromatic or heteroaromatic r Png haMl ng O or 1 nitrogen

atons, 0 or-1 oxygen atons, and O of 1 sulfur atons;
wheskier e each Arl or Ar2 noiety may be unsubstituted or

beai&r 18 secfectg’d fsrgr?lsat § %[]rtngmbered aromatic or heteroaromatic ring having 0 or 1

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

D is selected from hydrogen, NR*R?, or E-Ar%;
wherein: |

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

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

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

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

R*and R3 in combination is -(CH;);G(CHy)i- wherein G is oxygen;

jis 2,3 or 4;

kis 0,1 or2;

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

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

G

N
I

A represents:

and stereoisomers, enantiomesr and pharmaceutically-acceptable salts thereof.
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sel ected from hal ogen, -CN, -NO, -CF, -CHor -CH
R2 and R3 are independently sel ected at each
woceousrongrice from hydrogen, aryl, heteroaryl, oPCRIEz00d/001660
R3 in conmbination is whereinGis oxygen; j is 2, 3 or
4; k is 0, or 2; and stere0|sgners enantioners, in
vzvo- hydr ol ysabl e precursors and

phar maceutical |l y-acceptabl e salts thereof Particul ar )
n%%w&gr ermpayads of bR iTERteR aredtsisomsRuel cormenadsef fognula I in

aa%ﬁy&m% doathefei n A represents: and stereoi soners,
enant | omesr and pharmaceutical l y-acceptable salts

t hereof.-5- Particular conpayNds of the invention are
R-isoners of conpounds of fpr R' in accord with
formula VII, R N VIl whergh and Rl are as defined
for conpounds of formulaAl. OQther particul ar conpounds
of the invention are those of formula VII wherein Ais
of formula Il and Rl is as délned for conpounds of

Clhe i cul ar und f the invention
whirfor Bt R SeERg! s e PouiB PR R Eor coent o
si nghRr P%@ula@éorﬁﬁb&ﬁ@ﬂf ﬂh@ r&wenhbﬁ hRGheoseAFdormula VII wherein A is of
pharnaceu i cal é acceptable salts thereof. Particul ar
1)

Ibnnéhﬁbmmhg sfastdh mh&mn@m@mméhoﬁﬁpas@ilhose of formula

R B B LB e s BRERY i
repeSerd®4 Pingld t¥Rd; X hehaR@shéiGHéRH], @ﬁd{"ﬁ%ﬁﬁée&fcaﬂﬁﬁcceptable salts

i nvention enconpass those of fornula | where
thereof. ‘

Particular compounds of the invention encompass those of formula I wherein Ar! is
selected from phenyl or thiophenyl having optional substituents as defined herein and D is
morpholino.

‘Other particular compounds of the invention encompass those of formula I wherein
Ar' is selected from phenyl or thiophenyl and Ar? is selected from hydrogen, halogen, phenyl,
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 trittum by known methods. Known methods
include (1) electrophilic halogenation, followed by reduction of the halogen in the presence of
a tritium source, for example, by hydrogenation with tritium gas in the presence of a
palladium catalyst, or (2) exchange of hydrogen for tritium performed in the presence of
tritium gas and a suitable organometallic (e.g. palladium) catalyst.

Compounds of the invention labeled with tritium are useful for the discovery of novel

medicinal compounds which bind to and modulate the activity, by agonism, partial agonism,

or antagonism, of the a7 nicotinic acetylcholine receptor. Such tritium-labeled compounds
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Arl is selected from phenyl or thiophenyl and Ar2 is

sel ected from hydrogen, hal ogen, phenyl, furanyl or
wohb@spaeny| havi ng optional substituents as dePCms#E2004/001660

herein. Particul ar conpounds of the invention are

those descri bed herein and ph_g_r maceuti cal | y-accept abl e

salts thereof. In a further aspect the invention

relates to conpounds according to formula | wherein
mapheusd Ingseyhiiat measreihs displagemgpf ofiasych gempeundsdo awpss the

vinipE Tk e a8 la 6 THeBbr e b Rha ReRERE od wi o
t 1 i Tl ddBtheShpact the irehAdietefeCto EBAID tisdsicEoRY B EEHAAS T and their

ei ther by incorporating radio-|abeled starting
usefimtherapal and ¢ compositienscesiinghg thept i um  exchange of

hydr ogep for tritium known net hods. Known t hods..

e tes fenehtibt b Shitn SRR TR (RS of ForPafiEh Mjpiding o
form@d UGhH @B tihagynef disthagenedisted HRowhaEE BSOS Mcdtinid 4déflcholine

source, for exanple, by hydrogenation with tritium gas

recqpiorshé peegenielataspech af thadivemtion relatys to, the psq of compounds of
o BB Grertt ¢ X Shodt b A BBt Sion poetytcnotine

recéﬁeﬂg, pal | adi um catal yst. Conpounds of the invention
I"abel ed with tritiumare useful for the discovery of
novashotherdispéat af thednyntiod snodmpdssdsiandethod afiteatmdut atpeophylaxis of

. th tiyity,. by . ' ti .agoni sm _or. . .
discaeo g bt Ve SeeBhe PRIt 2P REn SEPRET seapic which
metRYE Borhﬁﬁ%}e's léﬁihlilﬁ?c@ﬁgg? ﬁ}gﬁrﬁ%ﬁﬁ&% CstrelRVe Qﬁoﬁiﬁ%ﬁ' cBmpound of the

assays that neasur i spl aCenent of a suc

invegdivpdo adsbjed saffsrss fibhesal diséasgoofoniditgmnd t hat bind to
7 nicotinigc acety]choline.receptors. In angther aspect
{ nefnoheduRirahB aspach Se i Tohtet inabrlipd o Feniehto:
o LA AR 0! AR TR i

enchnphersasadimeniod thif aspenipafithelmventoor idiamgethad 6éOrgrthent or

I. for. the therapy,of .di seases. nedi at ed t hr.ough, t he.
proBl B O Beu BBE R AR Y SIS B BotAl pgpiment
disd2&rk ) WhLRE0RPRES adRfinibREns DURRIHARCHIR! @fcefvd SnbliR of'd €ompound

of conpounds  of forrmula I for the thérapy of diseases

of thethiventexh. t hr ough the action of a7 nicotinic

VAR PO PR L Lt St oR by SRREG Aghhof of meatment or

propiy@BhY, hehek&in e 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.

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

the invention.
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di seases or conditions in which activation of the a7
nicotinic receptor is beneficial which nethod

woanprdsas adm ni stering a therapeuticall y-ef f BCTISEZ004/001660
anmount of a conpound of the invention to a subject
suffering fromsaid di sease q?_condition. One
enbodi nent of this aspect of the invention is a nethod

of treatnment or prophyl axis, erein the disorder is .
ok Bthor BB O Al SoheR LG VRIS GaDpE3aseatical composition

: _ : i . )
conf R, o BARRAL B e iBlorkiBh anBaPREL oL ph L BNERL Aledptibie
excifii@oy diiest, lybsiaftairicarribirsor ders or intel | ect ual
i mpai rment di sorders, which conprises adm nistering a
t hef Apdhariagreet 9t e fepHoRrdateiing BPrBaceyH erapesitipnaseful for
. . (o) . . .
et Ry BE Ot LRl B O R b Rer BB e By Wsfunction of
nicothee sdetyltivdindiraeptde hestrdhsohiedio®in smdinsedgeefetabdy Hhi@an,
deficit, cogni{ion deficit, attention deficit, menory
compsisae AFramquiehit 4 epmpRmdaiiomype . apnirtiomanthepeletr.a
; S, - .
oL B el el B o o
condit®ay atel atlasRarckibasnncenticillyeaseptablark tipghyilaernti kst or carrier.

Tourette's syndrone, .or neurodegenerative disorders in .
whi %ﬁéfilﬂeﬁan@ngn%g? i et s Biventispldesdo upmet pparmaceutical
confyoRRLh T8 e iR erkiBh S0l Q%ﬁtrﬁéfnt,ta?rf‘elibfb\ﬁ%ﬂ% begh?la?is'@thhﬂl‘% diseases
f treatnment or prophylaxis of jetlag, nicotine

or cadditiohs mnwhicli astivagon pthe,o 7aimdotinde rackpior Atbeveficisl i ti s,
whi ch conprises administering a therapeutically

ef raRatheremhogiment of this awmepotfribe Bvertia s fieateiobihe phapmaceutical
confR g o RIS o el Bhne B bn D5 AN,

psyclanprdisederacinintelist wal ingpairimenf dieeiderse amount of a
conpound of the invention.-7- Another enbodi nent of

t hi angigrembogdimeni of iy asperio thanyenftoaripdhedise o Hie pharmaceutical

| mny | . . .
confSOREE o U n R 15 00 BRI O Wik S ADHEIHA AL, caming
defidit) cognitionldeficit,caehtiqr defvit; emoryAldssirA thekion Setieit Wfpetdatgvity

_invention relates to a pharmaceutical conposition
Disopdgr, anxietyy sehizophyenip. OF M3nk 8 manigdepression; Parkmsen’s disease,

HufngRndledis RO T QRG] NSl dn@ b0l b AT S UREHAEL ih Uil there is Toss

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.

Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for the treatment or prophylaxis of human
diseases or conditions in which activation of the a7 nicotinic receptor is beneficial.

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

disorders, psychotic disorders or intellectual impairment disorders.
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ni cotinic acetyl choline receptor neurotransm ssion in
a manmal , preferably a human, conprising an anount of

wa 20mpeand of formula |, an enanti oner ther eoPCOISE2004/001660
pharmaceutical |l y-acceptabl e salt thereof, effective in
treating or preventing such disorder or condition, and
at | east one pharmaceutical |l y-acceptabl e exci pi ent,

di luent, lubricant or carrie Anot her. enbodi nent of
t hi Anefhprembagimen of thig éﬁﬂe%‘}fr the.iyprsion ig thesuse 9f agompound of the
.inv@%ﬁ%ﬁ%%ﬁrﬁﬁé hﬁ%@fﬁ%é&i&%eﬂt fdrig {RHE B tr%ﬁh%lgf(is to@ Rlzheimer’s
reat nent, anell oration or prophyFaX|s 0 uman
disedbs ¢axsging deficiQrditition deficit, whemttonadeficit aembryolbsd dreAwehtion Deficit
nicotinic receptor is beneficial. Another enbodi nent
Hypsraqtivity Disgsdets of the invention is the use of the

| _ o . . ;
phaé#@ﬁ%ﬁﬁ%%&m&ﬁ%ﬁgi %ég)%@t &fthé ﬁ%Fﬁtﬂ)\ﬁeiQ ilOe o‘fé g&)@l,%ound of the

treatment or prophy of "neurol ogi cal disor
invgisipa o tHeangtivsautale g aaedicaeint &6 treatmdnipapropkyibxis of anxiety,

di sorders. Another enpodi nent of this aspect of the
schizpplggRipopF &g REWERIE dsPrepHiet-phar maceut i cal conposi ti on

Of A NGihd WSHYat Rt 0P thil Répebt GFRRIEN N R HRARY |2 (8 mBbund of the
earning deficit, n

[ I
Al zhei ner’'s ??sease, cognitiro
invelhefondn the mirugadtine of d efddidamentriordreytnhems 61 préphgiakis ofi Parkinson’s
 Deficit, peractivity D sorder, anxiety . ) . .
disegss, il@é‘ﬁﬁ Ais lisegse, rhQHTekie s S e, g@ﬁuggdﬁg@pﬁratwe disorders in which

' ' & g unti ngton's di sease, Tourette's
the%%%’s@§?&oﬁngﬂrg§c§§/ﬁ seb]

ronme, neurodéegenerative disorders in which there
i s AnstBercmtwldihém ef giicaspypoiagfihe invetticags tleass af h @ompdund as
S ing, hicotine_addiction_including that resulti )
descfr.{%ﬁu a@?}ﬁ%’é‘&ﬁ%ff%‘l@?@%g BMEdRIAFH; ﬂ@f%ﬁ tigamentor prophylaxis of
J'eﬂé? Yinngp ulP@hilve Mifisf Or ulcerative colitis. A further
égecf of the invention is the use of a conpound
ac canathergspert bfitheiinweatipn oglateato thaasd oftaempduad efthednvention in

the Eag%r 8@?&5(}:} . C%:e(li%érﬁég}i%g%t ﬁ.@bwj 'eat?nglrtfxq }:]eggz{tlfeog;éf ﬁgﬁ{(i A Jtngsor the treatment of
i GEBERMAY 5 o Bag 0 R LRSI 28 conining
nicatimeenti on is the use of a conmpound of the invention in

br GBIISES BTt S5 S5 SPBEH AT BHECHA R fhe amount
o AL 5, R ALEy S E e B M
empltneed, the mdderfadmpustationfantlitlee ireatmant desiréd Haveever, in general,
sati%?%ﬁ%&%glﬂ{sgrggbtg@g& g/}hgg itcﬁ%gc%onflp%ﬁm{ishgf tinra ?na\lteg’ggr} arg ratdministered 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

provided a pharmaceutical composition including preferably less than 80% and more
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di sorders, psychotic disorders or intellectual

i npai rment di sorders. -8- Anot her enbodi nent of this
waspsmuoad the invention is the use of a conpora@/satoo4/001660

the invention in the manufacture of a nedicanment for

treatnent or prophylaxis of Ahzheiner's disease,

| earning deficit, cognition deficit, attention

eficit, .me | oss_or_ Attentiqgn ficit, . . . .
Preewa lest F@P@%}% gt of %ﬁ%{lw%&f«?%dwwndp aglpgiogure with an inert
pha?®R&GticAly- A8 plaBN ek AN ubsicilt®r UsGieP @ conmpound of

the invention in the manufacture of a nedi canent for
Exammet ofehlueots, jwbapdngd and @rdrs arexi et y, schi zophreni a, or

mani r..mani ¢ depressi on. ot her enpodi pent of this
aspe &Iq%}?let_ts ﬁ@g fifﬂgg‘?ﬁt i %FPSFsStatArElé t eSt%nCef‘Céfgﬁ'po und of
the_fd}\(:g}?gdlégntdﬂaﬂglagid@%ft&gture of a medi cament for

treatment or prophylaxis of Parkinson's disease,
Hunt fargujectabledbbtiane wataualetliods, Rlwoeridy vagetableroils;
neur gdegener at.i ve di %gﬂers in . which there is | oss of

chol FRSPRRAstayes: el onigdrad Alsbavareht of this
ch f ; L ,
SeLE Ll oL AL pE AR B oot & RO By

ament
contpivsitionedticepitocess comppibssl raixiing the ingredients. pai n, or
ulcerative colitis. Anather. aspect of the inventi .
el GUBEOGs ARTHIEE 1o Mo VAgGE ARSI TSR 2ot hpline
recdgitsWRHE 36t B’Jil?%ﬁfnit@d Hf%e% TENk bEReveh 36 tlag&ﬁgt'ts B nicotinic
essation of snbking or the treatnent o I'cotl ne
aceytidiotihé mroveptor GrAAChRIgsubtypE ek usgfifl iathertetthdrit 0g pfopaytaxis of
neu R BBCAl OIS, oHE E AMSRISS SN EESt s HEehEdiempiecand to have

o BRI Al AOTPHI R BRI RACHR pve
Theedftep¥Etporinde whicteard kelaétiVieTbsthe a7 ACER Gubthse 46 ?,%fe@é& The

desired, However, in general, satisfactory results are
conpgradsfghoiwrntioneare drtbentiethizs pifarmigsuticalsnin pamticalarin the treatment or

dmi.ni ered at a,dail dosage ©f from ab 0. to
proifyFA 5 Eoto BlaifRucr PORBRER diontS P oretiro@atinfhayent
disdp@er8li Bs@inples ¢fipsyeiptic dadairsintMdé sEHiF8hréhisl 8¥and addmanic

sustained rel ease form For man, the total daily dose

depressipw, and ankighy Exemples ofrittellegtuabinipaddentrdisordersdnclude Alzheimer’s
dise@ge? fle%&ﬁgé ﬁeﬁ&g T &gti&g det:fcl)cit:,L g&enqgh deficit, memory loss, and Attention

Deficit Hyperactivity Disorder. The compounds of the invention may also be useful as
analgesics in the treatment of pain, chronic pain, and in the treatment or prophylaxis of
Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, and neurodegenerative
disorders in which there is loss of cholinergic synapses.

Compounds of the invention may further be useful for the treatment or prophylaxis of
j etlag; 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.

The compounds of the invention have the advantage that they may be less toxic, be

more efficacious, be longer acting, have a broader range of activity, be more potent, produce
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and unit dosage fornms suitable for oral adm nistration
conprise from2 ng to 1,400 ng of the conpound adm xed
wei2ods/a9@ol i d or |iquid pharmaceutical carri er 8BCT/SE2004/001660
| ubricants and diluents. The conpounds of fornula I
an enantioner thereof, and pbﬁﬁnaceuticalIy-acceptable
salts thereof, may be used on their own or in the form
of appropriate nmedicinal preparations for enteral or )
fe‘%ﬁ@??éﬂegfa AGIFAORR ST AR ROCIAT e GT kesTel haPmarelogical propertics
h aﬁﬁé tol I LA diBELE is provided a
W %ﬁar aggjtoi%lgwng}éﬁ% (Lélﬁ{&i%%lgﬁrfcl udi ng preferably |ess
t hafhSapmadsof for@mladrexist imfahtoreesor tthadtidn@Hci¥rms, all of which
wei ght. of .a_conpound of the inyention in adm xture ,
are W%EQWIH%F © §5RRY ﬁg@é {vieRtdpn- yLhg vaE gt apRticakiispigerstmay be isolated by
LiaBGh 684 acehi bR, \ il G R
ek i Tt BB 0P L AR Sond M 00 2
fractioanladnystaltizations bedrital HREICH Alterfativelyahes ifldéd dud] andrdionfers may be
cid or.lactpse; - for injectable solutions: water,
madg Rpisgetion ﬁftﬁ% BPRIAPTIfE GREGHY 8ChYq Yarting mppterials under reaction
corRHRIRO Ht W BBnot Raldd Alen@Latiar dened oil's or waxes.
There is al so prOV|5e§ a process for the preparation
Methods aftPreparptians maceut i cal conposi tion whi ch process
conprises m xi.ng the ingredients. npounds_accor di
¥

Co n '
t o CHEPOYRdS Q Fb(g:r}méq.nélogm henreppredhacegidipg to the synthetic s%hemes that
follB§ S HEROA DEE! 20 SRIOAS it bificRPbe RRtidA%d billdsAARYA herein
theory, 1t is believed that agoni'sis of the a/.
MethadoA i-ni ¢ acetyl choline receptor (nAChR) subtype are
useful in the treatnment or prophyl axis of neurol ogical
di sorders, psychotic disorders and intellectual
i npai rpent di sorders, and to jave advantages over

_N
conpou SO"H\&JQ% rgnel ake ﬁ’ﬂ? agoni sts of then ~
NAChR sii type. %ér eg 6r£ f;N 0 Nihi 147 Ble N\/)
sel ective faH,theoar n subt ype _ar rer The
con‘pou'ﬁ%'s of the invention are ino?i@éﬁe%b S

phar maceuticals, in particular in the treatnent or

prophyl axi s of neurol ogi cal disorders, psychotic
Methodd3 elers and intellectual inpairnment disorders.

Exanpl es of psychotoi c di sorders include schi zopnr eni a,

mani a andygani ¢ depr essi on, and anxiety. Exa e 1

i ntellgefual j npgirmenPHdi sORUEAS incl ude Al n%gs

di sease, |earning de%hméHnggg,/ng,lat&h’g@C ficipt,

attention deficit, memopy Sross. mlcrc)Wavesentl on

Method C —
0O @] (@]
Se0, H,0 /[( H,0 /[S/
1/'/{ 1 2 L
- R R OH
R Solvent e.g., CHO
1,4-Dioxane HO
(0] N
NH >R
A A on NHone Ve
A + R S

OH CH,O (37%, aq), AcOH A
Heat and/or microwaves

Method D —
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Deficit Hyperactivity D sorder. The conpounds of the

invention may al so be useful as anal gesics in the
wonrestoasnie of pain, chronic pain, and in the tPEeaSEEIE/001660

or prophylaxis of Parkinson's disease, Huntington's

di sease, Tourette's syndrom&*,1 and neur odegenerative

di sorders in which there is T&és of cholinergic

synapses. Conpounds of the IBE&E'&EI on may further be

useful fgn the treatnent o’ ylaxis of jeN ag, , for,
use in if%d iMé&—Bhe cessatiomof—smoki ng, c@rrg%r'mﬁl
for thgNe<eat ment or RsKBPRYIGxi §36fOni cot M€~Hddi cti on
i ncl pding that resul thpg/H i dpfgp&%e tA products
containing nicotine. Tt IS also believed that

conpounds accor di ng Heat ard/ppiswYaeSare useful in the
treatnment and prophylaxis of ulcerative colitis. The
conmpounds of the invention have the advantage that

Geﬁeﬁlﬁﬁx@rﬁ@ﬁeﬂ BdeediRd fhd DEIRAR ef ficaci ous, be |onger
acting, have a broader range of activity, be nore

pot @ommermial deppentd Overé evwrwithahé figffee pusiicadios. Masespectra were

easi | y absor be r have usef ul ar pacol ogi cal
reogihitvd SAREALT Ob DA e SO Bt e R gt Do ro P Mads Spectrometer
and B¢ &ihbAed asThB 6PIR YRGS nidfechiRf 1. Robm@¥inPbratule refers to 20-25 °C.

tautomeric or enantioneric forns, all of which are

i nc$id ebromatdgraphyrwasspasfsemed whitheniIssoc@ombirlasiiifyg 16x instrument and

various .optical i . . be isolated by s ration .
preGRcks 2P a dBRT RO B 0P CRLOTEH BBOR ASERPNg. T 207 1A fram sizes)
witle RVRAL E180GA aff REMNIAYES ofselbetddAGbIveRdhixture, UV detection (190-760

cfystallization, or chiral HPLC. Alternatively the

nm irangie) drckimaed enlbention Pelmsmfiow bell patbiéength. r eact i on of the

. i at ticall t] an: t er i,al d
MRS hsnBREnar psttife bt PiFpi S Can A SenBstifrah o Personal
ChMat i Bare ORARRF AhdimSRIPUNGEIZ0f00Mendxvent i on may

be 1p_repared according to the synthetic schenes that
Supedritical, FlwideCloomamgraphy (SEEY waspet foxmed as b essans ofipiidicstion for

i icated, ,are.as def.i,ned herein. Method A -
Sel‘ficpﬁ%o“&?“é’f’}é?ds@ﬁﬁﬁ‘f 0% Pd/CCHC , 0 C 110 C Et OH

Reverse Phase High Pressure Liquid Chromatography (RP-HPLC) was employed as a method

of purification for selected compounds.

LC/MS HPLC method was generally performed with a Agilent Zorbax 5y SB-C8
column 2.1mm 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 and halogen
refers to fluorine, chlorine, bromine, or iodine; C;.¢alkyl includes methyl, ethyl and linear,
cyclic or branched propyl, butyl, pentyl or hexyl; Cy.¢alkenyl includes ethenyl, 1-propenyl, 2-
propenyl or 3-propenyl and linear, branched or cyclic butenyl, pentenyl or hexenyl; C,.
salkynyl 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 Cs_4 alkyl groups may also be cyclic,
e.g., cyclopropyl, cyclobutyl. Alkyl groups referred to herein may optionally have one, two

or three halogen atoms substituted thereon.
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Method B - o NHOH NH OQAc + RL OH CH O (37% aqg), AcOH

Heat and/or m crowaves Method G SeO HOHOR R OH
waabosmaseie. g., CHO , 4- Di oxane HO . NH OQAc Rl / PCOSELitH/®1660

(37% aq), AcOH Heat and/or mcrowaves Method D --11-

Ar Br Pd(PPh ) C , Cs COA HOEOH (7:3:2) Heat

and/ or m crowaves General Expérinmental Procedures and

Definitions Commercial reagents were used wi_thout

f urkhremagrytically-agcepiabledgriyatiyss duclude gobatosapd saléd Fos pxagple, the
' t - 0 .
confRE ol BRI BARENAE B AL NER S e copemiona

phat@cdutiealpaaaptablelacicly) for example Ragisic] Bytredastiv, &y defbedisic,
to 20- 25 C. chronmatography was performed with an Isco )
phosplhsicrpepdls, Bepatigxsaligeli, GHERtagke mandelic, tartaric and methanesulfonic

acids.
PHARMACOLOGY

The pharmacological activity of the compounds of the invention may be measured in
the tests set out below:

Test A - Assay for affinity at o 7 nAChR subtype

1251-0. -Bungarotoxin (BTX) binding to rat hippocampal membranes. Rat hippocampi

are homogenized in 20 volumes of cold homogenization 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 g, the supernatant is saved and the
pellet re-extracted. The pooled supernatants are centrifuged for 20 minutes at 12,000 g,
washed, and re-suspended in HB. Membranes (30-80 ug) are incubated with 5 nM [**°I] o -
BTX, 1 mg/mL BSA (bovine serum albumin), test drug, and either 2 mM CaCl2 or 0.5 mM
EGTA [ ethylene glycol-bis(p -aminoethylether)] for 2 hours at 21 °C, and then filtered and
washed 4 times over Whatman glass fibre 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 uM (-)-nicotine, and specific binding is typically 75%.

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

[*H] -(-)-nicotine binding. Using a procedure modified from Martino-Barrows and
Kellar (Mol Pharm (1987) 31:169-174), rat brain (cortex and hippocampus) is homogenised
as in the [**°I] o -BTX binding assay, centrifuged for 20 minutes at 12,000 x g, washed twice,
and then re-suspended in HB containing 100 p M diisopropyl fluorophosphate. After 20
minutes at 4 °C, membranes (approximately 0.5 mg) are incubated with 3 nM [°H] -(-)-
nicotine, test drug, 1 p M atropine, and either 2 mM CaCl; or 0.5 mM EGTA for 1 hour at 4
°C, and then filtered over Whatman glass fibre filters (thickness C) (pre-treated for 1 hour
with 0.5% PEI) using a Brandel cell harvester. Non-specific binding is described by 100 u M .
carbachol, and specific binding is typically 84%.

Binding data analysis for Tests A and B




10

15

20

25

pre- packaged di sposabl e Redi Sep stati onary phase

colums (4, 12, 40, 120 gram sizes) with gradient
welotsioassiat 5- 125 ni/ mn of sel ected bi-sol venPCT/SE2004/001660

m xture, UV detection (190-760 mrange) or tined

collection, 0. Immflow cell path |length. M crowave

heating was achieved with a Flg’r sonal Chem stry Smth

Synt hesi_zer or a Personal Chenistry Ee@xs Optim zer
ndr%ﬁﬁ%lﬁ?s anzl pssudoHill abigisnisnn) sisraiailated esing fewiog-linear curve

ﬁmg% PREFL SRR (el i Ay %%%%2%%5%%% 87 A ysiol.

23 5EE9/7@E 5@)%&3@’[@ ghrves esditied th hQuk élt&hibdﬂlﬂﬁﬂﬁg ebn-linear
(RP-HPLC) was eqﬁlo ed as a nethod of %urlflcatlon for

regieatigie Pograe RpEUh §EER (Eeatkerbmrew i d Hd 48 igldingria vatues of 1.67

dawi 5m S
w31 BB % A S Py RS B B e e
estiﬁﬁ%ﬂt‘h@ Ré Bérick A Clﬁngﬁ%ls-l;@“equ@i&ﬂ' ent: (10-90%B over 3

90% B hol d through 4 mn., -10%Bat 5 mn. and

hoI d at 98 until Kihle)] /(@Hr([égsndjt/ﬁe})}\‘b §d)| ndi cat ed,
hal o j ncl.udes chl,or,o, brono or o, an
whale Sl B brusey YHRHGHE Aac Lot RUE G srinusedahen mie 1.5
I )ql 0 oe h
Sank y<g§ alﬁ'g a%s%yebdr % r;[{él ié%dtg%d;%‘é ?yq;@c{tlfél 5 6 etér i:%lu@snﬂﬁ hé@}%ﬁed using 6 or
mo@Zh’@@bdﬁemyﬂratlmsl udes et henyl, 1-propenyl, 2- pr openyl

AS propenyl and | i near, branched or clic but eny
undp oﬁ@g@éﬁmntlo@geneéﬁlby]pﬁﬂe bingding, @%@1’[@6 K%y}f lqu than 10 uM
1neHﬁ&pM£VA_ H%?TQtI?'kyl groups referred to herein,
ﬁ? % , h-propyl, n-butyl, i-propyl,
EXJQ%RHBS t- butyl s butyl, whet her al one or part of
anot her group, may be strai ght-chai ned or branche d,
and-herfallay g exgmples areman-bmimemad eyabopy paricylar aspects of the
mvﬁﬂghopropyl cycl obutyl. Al kyl groups referred to
erein may optionally have one, two or three hal ogen
Exaatpbas: s Bbhhidhzdlddylt hazabioycto[2.2.2]octane.
Phar maceuti cal | y-acceptabl e derivatives include
sol vates and salts. For exanpl ezN he conpounds of
formula | can formacid adoN lts with acids,
such as the conventi onal utical |l y-acceptabl e
acids, for exanple, malelcNhydrochloric, hydrobromc,
phosphoric, acetic, fumaric, salicylic, citric,

) 120 Graa IS Syt @EdaE 551809 it hanesul foni ¢
To a solution of imidazole (6.53 g, 96 mmol) in anhydrous CH,Cl, (50 mL) at 0 °C

under a nitrogen atmosphere was added thionyl chloride (2.1 mL, 28.8 mmol) dropwise,
resulting in a fine white precipitate. After 15 minutes the mixture was added to 3-
quinuclidone hydrochloride salt (2.59 g, 16 mmol) in anhydrous CH,Cl, (50 mL) under an
inert atmosphere at 0 °C. The mixture was allowed to warm to ambient temperature, stirred
for 2 days, then neutralized with saturated NaHCO; (aq), adjusted to pH ~ 12 by the addition
of 10% NaOH (aq) and extracted into CH,Cl, (3x 100 mL). The combined organic extracts
were dried over NaySO,, filtered and concentrated in vacuo. The residue was subjected to
flash chromatography (SiO2 - 40 grams; gradient elution: 1-10% 3N NHs/MeOH - CH,Cl, at
50 mL/min over 40min) to afford the title compound (1a) as an orange-yellow tacky solid
(640 mg, 23%). Mass spectrum (ES+): M + 1: 176 (100%); "H NMR (300 MHz, CDCl3) 6
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aci ds. PHARMACOLOGY The pharmacol ogi cal activity of

t he conpounds of the invention may be neasured in the
woesis®4sar out bel ow. Test A - Assay for affi nPCY/SE2004/001660

NAChR subtype 125| - -B ngarotoxin (BTX) binding to rat

hi ppocanpal nenbranes . Rat hjppocanpi are honogenized

in 20 vol umes of cold honpgeni zation buffer (HB:

178 By c Gy §8 A S 5 800 326 K )33 oy = 2Hz, TH),

7 mg te is centrifuged for 5
71§(Sﬁgfﬁ 7{% (813%3 thZupernat ant i s saved and the
b) pel 3&1&11da201ek—tyt-a£atzﬂﬁcycl'd§[e jottenk.super nat ants are

centrifuged fﬁo%lzo m nutes at 12 washed,

re- 2%5@%@%0 mﬁazwmkiﬁé%blwﬁg %eﬁ%tﬂ G lz) (336 me, 2.03

mnio Gk &xfr %%énﬁgki&%%q 6 mrxgo-liel t é%%a@%dded 10%

Pd/Ol (B7 3k BOVAW/ w Tl sesied glaytial vésseslévah heated to 110 °C for 13 hrs before
-am noethylether)] for 2 hours at 21 C, anpd th

coofing tpghieignpgehEg. hhe mﬁ%@emrﬁlwtmgg digtempgegpearth (0.75”
by ) el LRSI OB B BMEL 1) o JRRSRISH aky

rem(iBSNhﬁ:hOﬂ% sEiEsI;eq(lmtl}y}aIr[ﬁdddﬂeﬁlamh eBjomatogvapler (SiO, - 40 grams; gradient
cou

tical filt 0, 07% of tat al
elutg‘r@lr gl a?‘é‘)ONHM%%é@% AR ST g el gSEi eI hEoDe
t
Mhha 14 g1 29, VARG spRGGH (EG R D155 URYB AR (300 Mtz
CDELH BV (m, HIED); {.6¥iing pr rie77o(nndJng2 0Riippoy, d =3 Bizetliy,@.81-3.05 (m,

0819 149, 49472 TPac T4t BB, 20 A Repsbe b 11D, 705
(s, Hq),bqjgt(gel d)sgquz@ 1|}9]the [1251] a -BTX binding assay,

centrif nutes at 12,000 x g, washed

Exanvile 2; a(iRj 1—(ﬂephangl—ﬁnsipmideyl)-ilFazhlﬁicyminpal.ﬁ]ongm&.oo mv
di i sopropyl fluorophosphate. After 20 minutes at 4 C

menbr anes (approxi mately O ) ncubat ed with 3
nM[ H -(- )- nlcotlne n at ropi ne, and
either 2 mM or 1 .. at 4 C, and then

filtered over V\hatma ssflbrefllters (thi ckness
C) (pre-treated for L\haodr with 0.5% PElI) using a
Brandel cell harvesterN Non-specific binding is

des& rclorkl)ee ﬂmapgd ’ghlcg( m\41ed glass vial was charged with a stir bar, (R)~(+)-3-

aminoquinuclidine dihydrochloride (97 mg, 0.48 mmol), ammonium acetate (75 mg, 0.97

mmol), phenylglyoxal monohydrate (73 mg, 0.48 mmol), formaldehyde (37%, aqueous — 35
uL, 0.48 mmol) and glacial AcOH (1 mL). The vials were sealed and subjected to microwave
radiation for 10 minutes at 120 °C. The resultant mixture was dilute with EtOAc (1 x 20 mL)
and basified to pH ~ 13 with 10% NaOH (aq), extracted with EtOAc (3 x 20 mL), dried over
NayS0;4 (s), filtered, and concentrated by rotary evaporation to an orange solid. The material
was subjected to flash chromatography (SiO, — 12 grams; gradient elution: 1-8% 3 N
NHi/MeOH - CH,Cl; at 20 mL/min over 30 min) to provide a 5:1 regio-isomeric mixture as
determined by 'H NMR signal integration of the 5- and 4-phenyl-imidazol-1-yl compounds as
orange-yellow crystals (50 mg, 41%). The mixture was subsequently purified by SFC: Berger
Cyano column (6 pm particle size, 21 mm ID x 150 cm), 15-30% MeOH/CO; at 50 mL/min,
to give (R)-3-(4-phenyl-imidazol-1-yl)-1-azabicyclo[2.2.2]octane (Example 3) as a white
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car bachol, and specific binding is typically 84%
Bi ndi ng data analysis for Tests A and B-13- |1C50
woabwsggand pseudo Hill coefficients (n ) are PCT/SE2004/001660
cal cul ated using the non-linear curve fitting program
ALLFI'T (DeLean A, Munson P J_jand Rodbard D (1977) Am
Physiol ., 235:E97-E102). Saturation curves are

taclly o {6 40, S0P Mo obEacBy et T B b o BVii B ROR (300 Mr,
CDCLD8 )38, (my i18)di 572} ) 7.k 1770 t

f%gﬁ )5?3 q%#x)’alng&g}g&ﬂv(ﬁl-’ l(gﬁ?’zgltscgatp ?n églnid'j’g ;r%zé )7 (m’rﬁ{) 282
30 ksl 8ilVEd / 421 ueBlzalle), 850i (ded. o L4507 7) hie FpemEy,al 26 (m,

- P uat i qn; | C.] 2+([1igand] K ] )
1D PP TR 2 A0 R0 3 1 L bR RO £ s e, 777 0,
=7 Hzydilye of n=2 is used when n 1.5. Sanples are
aszaéed intriplicate and are typically 5% K values
Exa et éRirdrid 4dg¢m@Ol@l'éfyl‘m’bclﬁ’mhnﬁ@amn@ﬂ@u"-&Tabi@?élo[2.2.2]octane.
Conpounds of the invention generally have binding

affinities (Kj) of |essthan in gdither Test A and
or Test B. EXAMPLES Thz/f Nl e® are
non-limting and 0 rti as s of the

i nvention. Exa e

3-1mdazol -1 -yl -UXazabi cycl o[ 2. 2. 2] oct ane. a)

3-1mdazol -1 -yl -1 -Nzabi cycl o[ 2. 2. 2] oct-2-ene. To a

solution of imdazole (6.53 g, 96 nmol) in anhydrous

CHE Ee SomBeyh of Examples winsierepared by aqyecesatnalsgivs te thagss Example
2 utifgidgd

r esul f@%ﬂpﬁﬁoﬁ ? #ﬂgiy\g\g?lghgdﬁ%@l té%fegcf eP e!&%’léi{’gp ﬁgg@ydrate,
emplolmgriBQ chremutograptiyl e&dthtzm%Mdﬂ)}iV@@'\i/i@PGS%Z%?{S%& ESU #0¥$min,

‘ ﬁal't (to%nzfgg g, 16 mmol) in anhydrous CH2C
MOl 410 s 1 separabe s apgioigpmericmigthee. ni xt ure was

N
xapgfefStvet dboaipdd as alphlbyeltovefing di 1 ingn 00l %sygp%'trﬁl% : :
339 @ﬁgﬂéﬁl’“gﬁﬁf gsgbgﬂ%z,dc%(éls% 5(1?5)3(1:%?%%1%1:% .'68)-%{.]2?4 (Cm 3&)?26.% f;)}; II j =1
2.9 Hz, 1H), 2.84-3.05 (m, 4H), 3.18 (app t, J= 4.9 Hz, 4H), 3.49 (ddd, J=14.3, 9.9, 2.0 Hz,
1H), 3.88 (app t, /= 4.9 Hz, 4H), 4.24 (m, 1H), 6.93 (d, J=8.8 Hz, 2H), 7.21 (d, J= 1.1 Hz,
1H), 7.61 (d, /= 1.1 Hz, 1H), 7.68 (d, /= 8.8 Hz, 2H).
Example 4: (R)-3-,[4-(5-bromo-thiophen—2-yl)-imidazol-1—yl]-l-azabicyclo[2.2.2]octane.
r/N s Br
T
<y
a) 1—(5-Bromo—thiophen—2-yl)-2,2-dihydroxyethanone.
A mixture of selenium dioxide (8.66 g, 78 mmol), water (2.8 mL) and 1,4-dioxane (75
mL) was heated to reflux to dissolve all particulates (~15 min) before the addition of 2-acetyl-
5-bromothiophene (8 g, 39 mmol) in one portion. After refluxing for 15 hrs, the mixture was
cooled to ambient temperature, filtered through diatomaceous earth (1.5” by 3” diameter),

washed liberally with Et,0, and concentrated i vacuo to a yellow residue. The residue was
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were dried over filtered and concentrated in vacuo.

The residue was subjected to flash chromat ography
wO030B3R496140 grans; gradient elution: 1-10% 3N RETNELIH/001660

CHd at 50 niL/mn over 40mn) to afford the title

conmpound (la) as an orange-y_c_all6l_ow tacky solid (640 ny,

23% . Mass spectrum (ES+): M+ 1. 176 (1009%; H NWR

subiei 1 st didigfation 1D 5 toniel ety dabas ¢ o oil, which
sy by ! 8y e o e, W o
(37Cxnd Sel'cof) yielded the glyoxal hydrate, 1-(5-bromo-thiophen-2-y1)-2,2-
ML RIS (ST EN MG

' b d % Pd/ %_
ST R T b T A e PR - . v
1H)1 3 GiNMBb (00N He gDM S @k )5 20108, 0. 3D 1AL /118693, Thels, 189.6.

m xt ure s filtered through, di atomaceous earth (0.75"
b by @3-%543@&@11394 a@-y@mﬂazq»lyl-mtlhaz@p@qcmz&]omne.

; 1 . | Y 2 . SHE
CORSSEIRM K VBNt LN QU R i b,
(R)gg)aﬁm;mgm@ﬂiwﬁﬂizngIdih}';cbmhlcﬁid%:f(gféaaigw_zwlbﬂlb}), ﬁl@égiuﬁil%cgtate (195
mmn_ over n) to_yie the titl e conpoun
Mg, 7555 BHg), 11\9§~§>§01§BT§ lppb?ﬁ—%fégqg,‘?-dmym@%yeﬁlﬂsolm Oy, fAWanol),

0 N : 77.
onf 1ot 08,75 o BB 1,5,
All ialbwérd drimp stdle8 and subjetted toHhicr@vaié radiddon tr20Minbtes at 120 °C.
The?r'pguzlta%t: @E'Z(rgs \liv% qo?tézélgﬂ;é H]gut!ggbvs}ith7wgtgr, ggs’iﬁcle('i_?d plz ~01% vsi?ﬁ 20%
"3 i | <l _ ' . -
o S8R0 SRR ) BRIV €6 P e

orgarhaexjedtswdrh daed bver MgB O, (fRerdds jnBeormomtraediby tuthriydivegoration to a
dr ochl nMoni um acet at.e

e S e R
grarfs; Pad18R lelutioh 05 | s 3{1(4%@;(?— %ﬂb‘éﬁg IE&;?O mP2nHove? 4é‘r§in) to

nmol ) and gl acial AcOH s were seal

provdela s@ij regivesbriericnncrioneent 6 - pati4-bromothfenyl-ihidaiabyitoempatnds as an
N N T TR NIRRT 1= N
was@bdedfRl piiriidd By M wih25%0MBbIyCE) Walh PYR'DMEA at 50 mL/min,
monitoring at 280 nm, to give (R)-3-[4-(5-bromo-thiophen-2-yl)-imidazol-1-yl]-1-
azabicyclo[2.2.2]octane (Example 6) was obtained as a pale orange solid (283 mg, 8%). Mass
spectrum (API+) M + 1: 338 (100%); '"H NMR (300 MHz, CDCls) 6 1.53 (m, 1H), 1.63-1.87
(m, 3H), 2.13 (app q, J= 3.1 Hz, 1H), 2.81-3.04 (m, 4H), 3.14 (dd, J = 14.5, 5.3 Hz, 1H), 3.48
(ddd, J=14.5,9.7, 1.8 Hz, 1H), 4.22 (m, 1H), 6.97 (app q, J = 4 Hz, 2H), 7.15 (d, /= 1.3 Hz,
1H), 7.57 (d, /= 1.3 Hz, 1H).
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(s), filtered, and concentrated by rotary evaporation
to an orange solid. The material was subjected to
wohemshviehie omat ogr aphy - 12 grans; gradi ent el uPCDISE2004/001660
1-8% 3N NH /MeOH - CH2C 2 at 20 nL/mn over 30 mn) to
provide a 5: regio-isoneric 2117xture as determned by H
NI\/R signal integrati on of the’'5- and
- phenyl -im dazol -1 - conmpounds as orange-yel | ow
Exagnle 3] sR)S0[4ntg-P —thlqM@nrﬁ wi-imidagglsl-glibls eepbéayeloj2.2.2]octane.
purified by SFC. Berger Cyano colum (6 mparticle
size, 21mmID x 150 cm, 15-30% Me at 50 nL/ m n,
to give
(R) - 3- (4-phenyl -i m dazol -yl )-lg.az clo[2.2.2]octa
ne (Exanple 3) as a vvhitf?—l - _tacky gum (6 ng, 5%.
Mass spectrum (ESt): M 4. %; H NWR (300 MHz,
CDA ) d 1.53 (m N -2.01 (m 3H), 2.15 (app q,
J =3.1Hz, IH, 2. (m IH, 2.82- 3.0 (m 3H),
3.19(dd, 14.5, 5. IH), 3.50 (ddd, J = 14.5, 7.7,
2.2 Hz, IH), 426 (m IH, 7.24 (m IH, 7.31, (d, J =

1.3z 'd?mcill'@uck%va'ﬂ%d %’Iﬁss Al wad cl@frgédjvvltﬁ aStidba, tl'g):-?) H"XS -bromo-

=
thlophz;n—z y[l)A,m@daz@b-d @Hbﬂfazalzﬂtcydlg[gh%%]ybf)mq: i0dag.d).12 aydl), pherzylboronic

il NE e bR RO efme Ry G L. 0.006

mm@f)' CSzUO}q7§II{£DOQthuhBQ Rbe !l'DME)Hé@ﬂEﬂOITY’ﬂB @t—el #oll) PrBE ial was crimp

enyl g xal nonohydrate, enploying S
sealgd ﬂ@drﬁlW%%ﬂQanQWﬂVZ osdingaHoots mlnmte@aﬁbzmmbaresamant black

slurFye\gft%F g%rgg rh:gugh %(ﬁ i %}%QF Ifuiner Washit, ﬁlxt ﬁeb&llea x 1 mL) and

subfeBed 3o R#- I({l"rhdy%ﬁﬁh@étidh (@radienP Bl%ﬂMh)S—QS%%ét%hrtnl‘e)ﬁvler 30 minutes at
-azab;eg %2 2. 2] octane (Exanple 5) was obtained as a
s

24 mphfrein mmmum elutpgat 26 mimyitesVESs approptiata hracESE) were
339

congﬂq_rb-'frag‘ef Vé%cql O?ﬁvag(ﬁ)a OI%%),O]_O%ITPM_%%bIa- i u&roic%ic ﬁgld(ﬁa nd
subf?e(cjlﬁéntﬁl A5solved id MleOR; eBtraRRIA With satméted KICO,4HD) an% eﬁ%acted with
= 14.3, 9.9, 20Hz|H),388(appt

EtOpég_c (54s|-§ mL). The c(omblqu) org@nig gxifasts Qe deied oned) Mg302,100(1d¢ntrated via
rotaﬁypﬁvapgg%'_%gd gkcess { ﬁf Hel ]LJ_JLZO ad'&gd TZ]G resuitaﬁt salt Wai_l%ﬂturated with
Et,0Roll8ctbd by Bilthitidfant idied e fffed the tiflstagnd! asthd bledgadn
dlhylfd(;gghllc())r[lcﬁa S%.lt?z (? gfg?g le%) IEIrass spectrum (API+) M + 1: 336 (100%); '"H NMR
(300 MHz, MeOH-dy) 6 2.05 (m, 2H), 2.24 (m, 2H), 2.71 (m, 1H), 3.39-3.56 (m, 3H), 3.61
(m, 1H), 3.90 (ddd, /= 14.0, 7.9, 1.7 Hz, 1H), 4.11 (ddd, J = 14.0, 10.5, 2.6 Hz, 1H), 5.14 (m,
1H), 7.32-7.47 (m, 4H), 7.52 (d, /=4 Hz, 1H), 7.69 (d, /=7 Hz, 2H), 8.15 (d, J = 1.3 Hz,
1H), 9.24 (d, /= 1.3 Hz, 1H).

Example 6:  3-((R)-4-Thiophen-2-yl-imidazol-1-yl)-1-azabicyclo[2.2.2]octane.

@/N

N
In the procedure described in Example 5 (R)-3-(4-thiophen-2-yl-imidazol-1-y1)-1-

azabicyclo[2.2.2]octane was obtained as a by-product (Example 6) under the reaction
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a) |-(5-Brono-thiophen-2-yl)-2,2-di hydroxyet hanone. A
m xture of seleniumdioxide (8.66 g, 78 mmol ), water
wO0208/0mdg12and 1, 4-di oxane (75 nlL) was heat ed t acTsktlant/001660
to dissolve all particulates (~15 min) before the
addi tion of 2-acetyl- 5- bronpﬁylophene (8 g, 39 nmmol)
in one portion. After refluxing for hrs, the m xture
was cool ed to _anbi ent tenperature, filtered throu

congitiong aplwed: Higrqompoynd Waayu@ﬁecbmﬁﬁtlél?lyc (GlateH e 195 minutes) to
afﬁ:lrﬂ kﬁferﬁk ltﬁfﬂem Bi’bté':rﬁ.ﬁgd sgﬁ gf g8 Q&fogltgltdeaq abc'fea\f a}%%ﬂwt dﬁm? Mass

oW resi Idue was
spe&ﬂgﬁl(ABh‘F) Midst: mmquxa), (lmaﬂMR @otmm N/IeOHl-ﬁb e 2203 (m, 2H), 2.21
as_a yell i mredi a d

adde
(m:t%é%b%ﬁﬁ (gl Kb BeA0- 3 ﬁeéémy%ﬁl)aﬁr@z@%»ll&ﬁ 3 86@%\# eT13 8, 6.0, 1.9 Hz, 1H),
4.03 Fddtdr gLiay 9@“24@1{1&’ '139)b§ B4 (b B9 DLl ) —y§ §'3d7‘3ﬁztﬁ% 7.45 (dd, J

yoxal ydraf phen*
=3 dg h Tk OKY,En Sla@dne= Sas 1L, t1eT)pT.ok (deeel est(,aHa,Zgw (d J=13Hz,
739%) . HNI\/R(SOOI\/HZ DVBO-J ) d 5.43 (t, =
1H)|,693d :61H22,737dJ—41Hz

By e AR o s

thos(eR)sec’Bid BxdrhpBr7amoHukirapd antablyll) - | m dazol - -yl ] -
-azabi cycl o[ 2. 2. 2] oct ane. Fi ve i ndivi dua

round- bottomed t hi ck-wal | ed V|als wer e charged
with stir bars, (R)-(+)-3-anino [Bcl i di ne

di hydr ochl ori de (440 I), amoni um acet at e
(195 ng, 2.53 mol),
| - (5-brono-thi ophen- 2- , 2- di hydr oxyet hanone (500
ng, 2.21 mmol), formal dehyde (37% aqueous - 210 ni,
2.53 mmol ) and glacial AcOHdwater (1:1, 3.5 nL). Al
vials were crinp sealed and subjected to m crowave

radi ation for 20 mnutes at 120 C. The resultant

m xtures were conbined, diluted with water, basified
to pH ~ with 20% NaOH (aq), and extracted with CHO (5
x 60 nm.) and EtOAc (2 x 40 nlL). The conbi ned organic
extracts were dried over filtered, and concentrated by
rotary evaporation to a brown gumry residue. The
material was subjected to flash chromatography - 120
granms; gradient elution: 5-10% 4N NH MeCH - Et OQAc at
90 nL/mn over 48min) to provide a ~2:1 regio-isoneric
m xture of 5- and 4-bronothi enyl -i mi dazol yl conpounds
as an orange-tan gum (1.186 g, 33% as determ ned by H
NVR signal integration. The m xture was subsequently
purified by SFC with 25% MeOH CO with 0. 5% DVEA at 50
mL./ m n,




nonitoring at 280 nm to give

(R)-3-[4-(5-brono-thi ophen-2-yl)-imdazol-I-yl]-Iazab
woyalsopoad2 2. 2] oct ane (Exanpl e 6) was obt ai ned RETAEp@E01660

orange solid (283 ng, 8%. Mass spectrum (APl +) M+ 1

338 (100%; HNWVR (300 MHz, | ) d 1.53 (m IH),

1.63-1.87 (m 3H), 2.13 (app J =3.1 Hz, IH,

2.81-3.04 (m 4H), 3.14 (dd, J = 14.5, 5.3 Hz | H),

3.48 (ddd, J = 14.5, 9.7, 1.8 Hz, IH), 4.22 (m 1H,

6.97 (app q, J =4 Hz, 2H) ?’“}%} J=1.3H, IH,
-1

7.57 (d, J = 1.3 Hz, anpl e 5:
(R -3-[4-Lfa %W'-"Rﬁ‘fGﬂh@n-Z yl)-imigere -1 -yMs | -aza

bi cycl o] 2. 2. 2] oct gne. A conical thick-walled qlass

vial wa$ charged With a stir bar, retention [ (M+
(R)-3-[4-(5- bronotfhi ophen- . . .
2-yl)-imdazol -1-yl]-I-azabicycl of 2. ?nﬁﬁ%m?%n( k%@ ny,
0.12 mml ), phenyl 17 ng,510. 14 mmk),

di chl or obi s(tri phgnyl Le) dpal adium (1'1) (4.2

.24 |mol ) and|DVE/ H

was crinp seal ed and
Tt t—150

R o e b

( m) and

(gradient el ution

ng, O. 006 mol ), Cs
O/EtOH (7:3:2 - 1.
subj ect gd—tOgm CT T
C. The fesul tant K
0.7 mQW filter,
subjected to RP- HF
5- 25% acetonftrit+6

9:5'

At S 'g A+ 3I26
desi red|conpound gl u 2¢/ nihut @s)%’ The
appropriate fractijons W@Y concentrated via
centrifugal evaporatlo o formthe
bi s-tri Huereaecetie—acid—salt—and-—sibsequentty

4 h at ed| Rt 3

e
di ssol ved |h“NbCH, n ry|ize nt Tur
(ag) and extracted w ( | The conb| ned
organi cjextracts we ed o\erzconcentrated|via

rotary evaporation and excess 1IN HC| in Et O added.:
The resul tang; salt [ w| plyeEt O, £o37 ect ed
by filtration and the title cpnpound
as the bl ue-green salt (40 ng| 81 %
Mass spectrum (API 00%; H NWR (BOOW]
MHz, MeGH—e?)—d—2: 2 2
IH), 3.39-3.56 (m
7

14.0, 7.9, 1.7 Hz, 14.0, 10.5, 2

IH), 5.14 (m IH), 4H), 7.52 (d, J =
Hz, IH), 7.69 (d, 8.15 (d, J = 1.3 Hz,
IH), 9.24 (d, J = Exanpl e 6:

3-((R) - 4-Thi ophen- azol -1 -yl)-1-azabicycl o[ 2. 2

. 2] oct ane.
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In the procedure described in Exanple 5

(R)-3-(4-thiophen-2-yl-imdazol -1-yl)-1azabicycl of
wa.20052keat ane was obt ai ned as a by-product (EXROPISE200%/001660

under the reaction-18- conditions enpl oyed. The

conmpound was purified by RP-@ﬁ}C (eluted at 10

mnutes) to afford the bis-trifluoroacteic acid salt

g itle conpound as a clear, yellow gum Mass
CL trum(API +) M+ 1: 260 (100%: H NVR (300 Mz,

MeOH J d 203 (m 2H, 2.21 (m 2H), 2.65 (m IH,
340351(m 3H), 3.59 (m IH, 3.87 (ddd, J = 13.8,
1. 6. OA chmPotdrd adcbhdingdtdObrgddd, J = 13.8, 9.9, 2.4 Hz,
IH, 5.04 (m IH), 7.14 (d J—51, 3.7 Hz, IH) 7.45
(dd,J:3.7,1Hz,IH),F (%d /| =5.1, 1 Hz, IH,
7.94 (d, J = 1.3 Hz, IH) 8 J =1.3 Hz, IH.
4- Substituted corrpounné he foll ow ng structure
prepared by nethods anal ogous to those used in Exanpl e

7 are illustrated in Table : JM//--19- Table 1
WheEﬁlﬂrrple # "R1" Goup LOUMS MS retention (M+ tine
#&%ﬂrge On 7 1.51 342 8 1.40 342 9 1.27 326 10 0. 67
7 0 76 337-20- CLAIMS . A conpound according

tofor R N
N N RN
il \Y Vv

where R represents hydrogen or methyl, and

R! represents hydrogen or a moiety of Formula VI
1
/Ar\D vi

wherein:

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

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

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

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

where each Ar' or Ar* moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from -R3, -C1-Cealkyl, -C,-Cealkenyl, -C,-Coalkynyl, halogen, -CN, -NO,, -CF3,
-S(0),R?, -NR?R?, -CH,NRR?, -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 -SO.RY, or

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



wherein: A represents: or IV V where R represents
hydrogen or nethyl, and Rl represents hydrogen or a
wonbwstogoaad Fornmula VI VI wherein: Arl is sel ecpet/skEzommmo1660
a 5- or 6-nmenbered aromatic or heteroaromatic ring
having O 1 or 2 nitrogen atong, O or 1 oxygen atons,
and 0 or 1 sulfur atoms, or Selected froman 8-, 9- or
10- nmenbered fused aromatic or heteroaromatic ring
syshtigmh h8Ufng 0, 1, 2 or 3 nitrogen atoms, 0O or 1
OXYGRM gtggs and 0 or 1 sulfur atons; D is selected
fromhydrogén, NR R3, or E- Ar 2; vvherei n Eis a single
borwlxs(}ﬂ}o;rz fhd or -NR3-; Ar2 is selected froma 5- or
mepbered aromatic or het er oar omatic r| ng having 0, 1
or B igindepgrdendy é‘#ECte@ apach oggufEaRe HOBNY dregea, 6 1gplkyl, aryl, or
5 hetsid 1f&,gr atons; . . where each Arl or Ar2 noiety nay be
UnsctBstituted or bear 1 or 3 substituents sel ected

fr CHﬂd—sEi‘emS(ﬁ‘nerﬁ} @bﬁtj{dmers Gr-voalhkieslybable fEeciesédks lyay! |

hal oge S(O R3, -NR R3, CHNRRS,
p aﬂ@f@u“c@é{ Wtél?lesé@ th@freof?z and R3 are independently

sel ected at each occurrence from hydrogen, aryl,

heteroaryl, -C(OR4, -C(ONHR4, -CO R4 or -SO R4, or
2. R2 Ardmpdunrdacconimgiat@laim il svhetdd ) ) G(CH ) - wherein G

|s oxygen, sulfur, NR4, or a bond;-21- j is 2, 3 or 4;

10 % r%pres@p sp-

N
I

R! represents hydrogen or a moiety of Formula VI

1
Ar
/ ~
Dy,

wherein:
15 Ar' is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms;
D is selected from hydrogen, NR*R?, or E-Ar%;
wherein:
E is a single bond, -O-, -S-, or -NR>-;
20 Ar is selected from a 5- or 6-membered aromatic or heteroaromatic ring having 0 or 1
nitrogen atoms, 0 or 1 oxygen atoms, and O or 1 sulfur atoms;
where each Ar' or Ar® moiety may be unsubstituted or bear 1, 2 or 3 substituents
selected from halogen, -CN, -NO,, -CFs, -CHj or -C,Hs;
R? and R? are independently selected at each occurrence from hydrogen, -C;.Csalkyl,
25  aryl, heteroaryl, or
R? and R? in combination is -(CHa);G(CHy)x- wherein G is oxygen;
jis 2,3 or4;
kis0, 1 or2;
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nis 0, 1 or 2, and R4 is independently selected at

each occurrence from hydrogen, -C “al kyl, aryl, or
woaebwroagaiyl ; and st ereoi soners, enantioners, i RCT/SE2004/001660

vzvo- hydrol ysabl e precursors and

pharmaceutical | y-acceptable sglts thereof. 2. A

conpound according to ClaimI™wherein: A represents: N

Rl represents hydrogen or,  a _npiety of Formula VI VI,

whegistpreqisomers, eaanteqnaers, if pgierhy dselyspblesprreirpers aad

pha%@%@ﬁéaglygrccgﬁ%%gﬁsq LE ring having 0 or 1 nitrogen

en atons, and O or 1 sulfur atoms; D
is selected fromhydrogen, NR R3, or E-Ar2; wherein: E
is asingle bond, -O, -S-, or -NR3-; Ar2 is selected
3. f r oveampounst acgoidingnier(daina | oWRETFIR A FereseRBoar omat i ¢
ring having O or 1 nitrogen atogs, O or 1 oxygen
atons, and 0 or 1 sulfur Yoy 2vhere each Arl or Ar2
noi ety may be unsubstit ut ed bear 1, or 3
substituents selected fromfgiogen, -CN, -NO, -CF ,
-CHor -CH; Rand R are independently sel ected at
each occurrence from hydrogeh, -C _C4 alkyl, aryl,

o iR B Qb B  frd) 5

-22- and stereoi soners, enantioners, in
vzvo- hydrol ysabl e precursors and

4. A compound according to Claim 1, wherein said compound is an R-isomer in accord

with formula VII,
N

Vil

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

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

N
I

and R is as defined for compounds of formula I.

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

enantiomer thereof, and pharmaceutically-acceptable salts thereof.

7. A compound according to Claim 1, wherein Ar' is selected from phenyl or thiophenyl

and D is morpholino.



10

15

20

25

30

pharmaceutical l y-acceptable salts thereof. . A

conpound according to Claim, wherein A represents: or
wanow@masdiz omer t hereof, and pharnaceuti cal | y- aeCeSEziI/@01660

salts thereof. 4. A conpound according to Caima1,

wherein said conpound is an Rnisonmer in accord with

formula VII, -N R N VII wherein A and RL are as

defined for_ conpounds of forpula |.,.5. _A coppound .
8. acchdramrguidbacepiing o Cm#ewﬂyrm érlcﬁ Sql%fﬂ?ﬁﬁ‘gmmhewlgﬁ ¢hiophenyl
o RS S0 SRR o0 S5 ot cponal

substitagite bond; or an enantioner thereof, and
pharmaceutical | y-acceptable salts thereof. 7. A
conmpound according to Caim1l, wherein Ar 1 is

sel - 1 hi [ . -
o, erSRRERRIORBRE, Gk OORERe bR b oo a radiisone
of théremes ¢ledentl i s sel ected from phenyl or thiophenyl and

Ar2 is selected from hydrogen, hal ogen, phenyl,

furanyl or thiophenyl having optional substituents. 9.

Ac ) ' ' o ' .
., R RRRHOE 5GBSR IR 6 Bt ) Scivacion o
the &0 .niddtint feoehtor is begdlicint hich mpthop by adhmidisieiisgase

or condition in which activation of the 7 nicotinic )
therapeudisplby-effectyermarquat af a opnRANABEsRIEINEdaHAaiBEk o a subject suffering

ﬁorﬁggh@i&g&rérwn 'ti'bﬁer apeutical ly-effective anount of a

conpound according to Claim1l1l to a subject suffering
fromsaid di sease or condition.

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

mania or manic depression.

12. A method of treatment or prophylaxis of neurological disorders, psychotic disorders or
intellectual impairment disorders, which comprises administering a therapeutically effective

amount of a compound according to Claim 1.

13. The method of Claim 12, wherein said disorder is Alzheimer’s disease, learning
deficit, cognition deficit, attention deficit, memory loss, Attention Deficit Hyperactivity
Disorder, Parkinson’s disease, Huntington’s disease, Tourette’s syndrome, neurodegenerative
disorders in which there is loss of cholinergic synapses, jetlag, nicotine addiction, craving,
pain, and for ulcerative colitis, which comprises administering a therapeutically effective

amount of a compound according to. Claim 1.

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

amount of a compound according to Claim 1.

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

pharmaceutically-acceptable diluent, lubricant or carrier.
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The method of C aim 10, wherein said di sease or
condition is anxiety, schizophrenia, nmania or nmanic
wdeprsggsiion. 12. A net hod of treatnent or propRgIAE2®4/001660
of neurol ogi cal disorders, psychotic disorders or
intel |l ectual inpairnment disorgders, which conprises
adm nistering a therapeuticalTy effective anount of a
compound according to O a 3,. The nethod of Claim

. m ; - . . .
16.12, Avprdhedq pf Geatyens %@mﬁwiw af{s5asep¥ conditionig avhich activation of
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