WO 03/ 029252 PCT/ US02/ 29827 AZABI CYCLI C- SUBSTI TUTED FUSED- HETEROARYL
COVPOUNDS FOR THE TREATMENT OF DI SEASE FI ELD OF I NVENTION 5 Nicotinic
acet yl chowors/oeesept ors (nNAChRs) play a large role in centcaluSopeosous
system (CNS) activity. Particularly, they are known to be involved in

cogni tion, AFa®IOyalIC8RETIEUIHEPAYUSEDdIREBR OpRY e COMRAOUNDY EORr e sever al
types of nicotinic acetylcholine receptors, and each one appears to have a
di ff erent rBHEﬁRqEAE@I@h@/DHQDIS@mEr unction. Nicotine affects all such
receptors, and has a variety of activities. 10 Unfortunately, not all of
the activities are desirable. In fact, one of the |east desirable
properties pEID OPUNWENTON S addi ctive nature and the | ow rati o between
efficacy and safety. The present invention relates to nolecul es that have
a greater effectNigpbmictapetylchglineackrRéorarAldsapkd atlargsrplenn esrigbngrveus| at ed

nb f thj i gand- tor family. Thus, the i t]
¥ ot tes et D rstvEr drafengD: diatathn Bl Bopkiete do
effects.  BAGKERONR Frndid, AMMENI DGR THdFd A6 8cvefl @RIe8 bEni@btEnic | N

general, excellent and validated drug targets. nAChRs conprise a |large
fam |y of |acgticholjat edeptors, aivbenak oge tpsars dohaves differenbrode in regulafetg vity and
brain functjon.. These.receptars have.a pentaneric structute.. In mammal s,
this gene fgﬁ‘glfk}nqt@ncmglgé?%?ts ﬁﬁﬁ%Cha{flegq?éor%r?&dPBE? VBT Ogﬁ%lﬁfmef'_s that co-
assenbl g t ouf REfhAMN hdtla@ TR ééﬁ%ﬁie@ﬁre{jc%@i%‘lé? s thadnd @uBe RadlidsditaBlt | ve

phar macol ogy. Acetyl choli ne is the endogenous regul ator of all of the
subt ypes, whiopetied cfaticotmensits adbtietniatret gndatbe lovatasio etweanifh®@sy axb The a7

AChR i t .th h d b di fficul f
Lesting. Nee. Lie RAGHRTSHHR S0t b ASS ae a v peerishr foee prebded in
most  mamreky ARCHRL bs bAffed (PRRGIARH ¢ ﬁ{eh%emb]ers NeyiQ6e Meandl S4d

68(5):2140-51). Another feature that “makes functional assays of a7 nAChR
chal | engi ngreceptéhfamilyyh&hus, deeipy entionproagpisdloynpotds thitl dré s@ve nds)

inactivated. This rapid inactiyation greatly 30 limts the functional
assays fsnatmEEH“IS%WHgéﬁV?rélq%é’égeﬁYse channel activity. Recently, Eisele et
al. has indicated that a chineric receptor forned between the N-term nal

| i gand bi ndi ng domai n of the a7 nAChR (Eisele et al., Nature, 366(6454), p
479- 83, 199BACKIOGRIOUND O6rIHE ONWENJIONt er mi nal dormai n of the 5-HT3 WD

03/029252 PCT/ USQ2/ 29827 receptor, expresse |1 .in. opus, oocytes while
retaining ni cotiﬁgéics"é R FSEPLoy %ilf’igﬁet@z CXep %’Il?én%f’ﬂé{ﬁ?e%tfg%mfg‘? “N-t er mi nus
of the avi ag CHRé Cddpd LML iy 6£1{gand-gated ion channels that control neuronal

20  activity and brain function. These receptors have a pentameric structure. In

mammals, this gene family is composed of nine alpha and four beta subunits that co-
assemble to form multiple subtypes of receptors that have a distinctive pharmacology.
Acetylcholine is the endogenous regulator of all of the subtypes, while nicotine non-
selectively activates all nAChRs.

25 The o7 nAChR is one receptor system that has proved to be a difficult target
for testing. Native o7 nAChR is not routinely able to be stably expressed in most
‘mammalian cell lines (Cooper and Millar, J. Neurochem., 1997, 68(5):2140-51).
Another feature that makes functional assays of a7 nAChR challenging is that the
receptor is rapidly (100 milliseconds) inactivated. This rapid inactivation greatly

30  limits the functional assays that can be used to measure channel activity.

Recently, Eisele et al. has indicated that a chimeric receptor formed between

the N-terminal ligand binding domain of the o7 nAChR (Eisele et al., Nazure,
366(6454), p 479-83, 1993), and the pore forming C-terminal domain of the 5-HT3

-1-



NAChR receptor and the Cterm nus of the nouse formof the 5-HT3 gene.
However, under physiological conditions the a7 nAChR is a cal ci um channel
whil e t hewb-0BI0B3R55 i s a sodi um and pot assi um channel . | nde€a/USE/smske et al .
teaches that the chicken a7 nAChR/ nouse 5-HT3R behaves quite differently

than the natJ &@%QSV A £ &?g : -&g@ I cal ci um but
actual ly bgéﬁé&%ﬁa‘%‘g e ygle:gﬂ)g%;%&u‘f ons. S\%}\Bﬂg‘g%%?g%g& %’%%g{r%tg S on assay.
condi tions senderitwhEgtletehsl. bsddtBRNC@imiBgs sBHeation (chivk)iein eahe@m Thi s
assay may be used to screen for agonist activity at this 10 receptor. US

Pat ent 6, 058A4BR refiepior 8@ dredsasminus|of Ehegaeuse soref olcthe Bl veeaei HOWEEET ul in
th , ially.in the t.r.eat h i f chot i i d
bna i el + B Ao AR BE f B R RN htoaP R B SR e of
i nternedy at iR: i tr: 1 i : ition
}or bengili Zﬁ%?mg%%ﬁ%¥?%§ggiﬁpggﬁég%%%%é%%%%ééiiéﬁhggﬁﬁgggQ?gr&ﬁg?ib ;he:e

conposi ti onsACBR/ bet3-HT ;R behdlict hoinsdifBsaty tiag themdtile dgf TR @fith the
mal f unctioning of nicotinic subtypes brain_ receptors. These conpositions
target the Baeckawpt et condiofips colctum bytaptuallpbeing bipokeschy eadgivmomsf Whe a4132

o Other I e6ERLn DRSS, (LIS, PALEAL 2,599, 98] o g es, Hisheagr omet ¢

qui nucl i di nes ' use reatin scarinic receptor

function. Usnidaétenlciven. 5%his hddyth S8 td Rk F6 £pbnist 480Ny af thiy cyclic
carbocyclic, or heterocyclic carboxylic acid, ester or am de or an

i m dazoly| xegemieizol in the 25 manufacture of a nedicament suitable for the
treatnent of stress-related psychiatric disorders, for increasing
vigilance, for the treatnent of rhinitis or serotonin-induced disorders

and/ or coadm ni SUE@hie@nN6054,h6A0REIS aa88it)¢He ageRlof EabhMKS RaBaistMBin
bi oavailability thereof, or for nasal admi nistration. US Patent 5,543, 426

di scl oses tHerapy.cespiciallyrip dhartrantmensios phephylagis of prysbioliedisggersdapounds f or

treating de S| or. cogni.tive disorders. US.Patent 5 434 . di.scl oses
i dazopyr | me nBaERan o N RemaiE 0 us8 o iRiubh 15
PCT/ USO2 2982thesie)S Pat ent 5, 362, 740 di scl oses di hydr obenzof uran

car boxam des useful in treating CNS disorders, but notility disorders,
and/ or enisis andPd&etephdA7T.hthairpiapes compagifiens far benaylideneumdrat ent 5, 352, 685

di scl oses t(t:lli arfl%l;h%’er%é-gllé%\ﬁgéil%sQl%dcrineerﬂilovcﬁ tfci)rvuesisngefflés%%to}n\f)gsi{igrrls for treating
conditions associated with defects or malfunctioning of nicotinic subtypes brain
receptors. These compositions target the o7 receptor subtype with little or no

20  activation of the 042 or other receptor subtypes.
US Patent 5,599,937 discloses heteroaromatic quinuclidines used for treating
diseases related to muscarinic receptor function.
US Patent 5,561,149 discloses the use of a mono or bicyclic carbocyclic, or
heterocyclic carboxylic acid, ester or amide or an imidazolyl carbazol in the
25  manufacture of a medicament suitable for the treatment of stress-related psychiatric
disorders, for increasing vigilance, for the treatment of rhinitis or serotonin-induced
disorders and/or coadministration with another active agent to increase the
bioavailability thereof, or for nasal administration.
US Patent 5,543,426 discloses the use of certain 3,7-disubstituted indole
30  compounds for treating depression or cognitive disorders.
US Patent 5,434,161 discloses imidazopyridines as serotonergic 5-HT;

antagonists.



5 the prevention and therapeutical treatnment of the synptons caused by
gastric hypanaki nesis, such as heartburn, abdom nal distension feeling,
anor exi a,wonplozasant feeling on upper abdonen, abdom nal gcajusnzessen,

vom ting, etc. caused by the underlying di seases such as acute and chronic

gastritis, stompghpand s dR0WBcIYseLdihydobaElzbRiReLdadixamidpastefopnosi s, etc.

b

10 US Patent 5,342,845 discloses indole derivatives and drugs. The compound
of the i nueatng@NSslishirdars, bsenotiktytsidondprafndler pmisispader gagf S4ELs4 nal

notor activit regul ator, antimgraine, antipsychotic or antianxiety drug
and for defBHPTBIFFCort hostatic hypotension. US Patent 5,322,951 discloses

certain 1-(2, 3-4i -4 38) GRIReMHiend 3,2 Bl SiiaBMideti 4tives effedtive dor
preparing 1-(2, gj%?%é@r%@% car boxam deél i nalq@[&)lr oducts that possess 5-HT
M receptor tfignsragaiiontand terapettjcal SitRPentolithssmromsdanged by 83EC 3, 7

substituted indole and jndazol e conpounds,. ,and rmaceut j.cal sitions
cont ai ni ng hypaskissisaueh as heart ‘élé‘dab:fgnﬂgfﬂrﬁj&t% pe 1ng0?nog?g%§,t%rng%§ %@ﬁt of

psychiatric di sor 9 Roriitisgleas esused by cl i c
conmpounds &%ér¥1 roélgﬁ)%ﬁabég%gﬁftaﬁggﬁﬂ%g%g%gﬁ’ 5, 059?6?80 di sclgses 5- HT3

ant agoni st smi&lpneuRedsengich s sadeaiddrone gestien stpmash depdvndlenen ulasBuci ng
agents. US Patent 5,001, 133 di scl oses substituted benzoic acid heterocyclic
ani des  andRsENSHESHs SBEPAESIEDt oni N M ant agoni sts. 25 US Patent 4, 985, 437

di scl osgs the use ggtfﬁt%fj,%Sccgg@ﬁggﬂﬁlOMeﬁ%%ﬁ 2R® drud8t FBORI B Sunafof

5- hydro1 ytryptamn receptors for the treatnment of

cogni tive dheRKEIGH is dibloss] attetmn dffentile andgasenitegtindatotastighd denment i a

states. US Patent 4,983,600 disc|oses heterocyclic on%}ou%gs useful as
g don

5-HT3  ant aggnater entimeereise. atipschaticoranggnxiey dry '&°6f conpounds

whi ch act as,a [ . of 5-hydroxytryptam ne (5-HT) at 5-HT3 receptors
for the treogpﬁ%%ﬁggﬂozéen%}og'ssi on. US Patent 4,937,247 discloses 1-acyl
i ndazol es that aye Pdicscs,dxx9b5 ladisdieses nertdn 1HI3-dmtdagrinsiokcagbetivi ty. -3 WO

benzox afepiniceRrboikaRT<Y 1o BYE T ot DD ob SRR 0 DAL CRG,
o1 ani 1 cantP BT SabbreeBR ALmEd iy AR s Botent 4 921 962 di scl oses
5- hal o- 2, 3- di hydu®Patedt SIpTEL $rydibeloses Bt substituted indole and indazole compounds

and pharmaceutical compositions containing them and are disclosed as being useful

for the treatment of psychiatric disorders.

20 US Patent 5,217,975 discloses azabicyclic compounds for treating dementia.

US Patent 5,039,680 discloses 5-HTj3 antagonists in preventing or reducing
dependency on dependency-inducing agents.

US Patent 5,001,133 discloses substituted benzoic acid heterocyclic amides
and esters as being serotonin M antagonists.

25 US Patent 4,985,437 discloses the use of certain compounds which act as
antagonists of 5-hydroxytryptamine (5-HT) at 5-HT3 receptors for the treatment of
cognitive disorders such as attentional and memory deficits and dementia states.

US Patent 4,983,600 discloses heterocyclic compounds useful as 5-HT3
antagonists.

30 US Patent 4,973,594 discloses the use of compounds which act as antagonists
of 5-hydroxytryptamine (5-HT) at 5-HT; receptors for the treatment of depression.

US Patent 4,937,247 discloses 1-acyl indazoles that are disclosed as having 5-

HTj3 antagonist activity.



5 carboxylic acids which are useful as internediates for 5-HT3 antagonists.
US Patent 4,920, 219 di scl oses substituted saturated and unsaturated indole
gui nol i newend/oeszazepi ne car boxam des and their val uabl e PUT&SaA2B2HT3

ant agoni sts having CNS and gastric prokinetic activity void of any

significant D2 {Raep %,9@'5,@@"1 B8cloREARBESHaERe aﬁ@béx’éo?)ﬁéeﬁﬁ‘ltca{‘bo?{gﬁicﬂezi

di scl oses substituted indoles and their use as 5-HT receptor antagonists.
US Pat ent #HT9:0tag@3stspsopkdiee snctudémg GBSt ardf-egetit andigasteis protahetigiastivider s.  US
Pat ent 4, 888, 353 di scl oses car hoxam_des use[7ul . as I,gé}ti emetic or

ant i psychofidwhishdrevoid of 9y sEpicant B2 geespigs YindingAig¥b% certain heterocyclic
N-substituted r i I HE3 e I gl 2lety agbhvity. US
Pat ent 4, 845, 09 dIlbd g%’l??*sggg’égﬁl%}étb ﬁgﬁbﬁg rzéé(?ui:i 1218%8 zé?aslrﬁgc&elr g’fzopai nin

mamal s5 | BgbudiiRGclis g, ar&BsdPat S ititedn @B&eslH2 5 HBentpesissgoni st s and
antagoni sts to nicotine as snmoking 20 deterrents. US Patent 4,822,795
di scl oses phar mbiSeRatens 41920,248 disglosesstustiutgd gaturpedead vpsptpaicdipdole 803, 199

di scl h tically. h | | ' t i d
al Kyl one. bRVRBY puprraret ot BbEREG v Ak e BR ShTalRAR o
4,798, 829 diHfp ONESant-aAb kG AcBvidl A 3N enydagiifednk Y sedepior bipdingd

gastric notility enhancing activity and/or anti-enetic activity and/or 5-HT
receptor ampagssi st activity. US Patent 4,797,406 discloses anmi des and

esters_contai ni i Lperidine nd ;u i nt agoni st s.
05 pac dhi 4. 721 ChA0e Sar 84 2L Ml e AP R RS e R R D90 o
30 irritabk@ecpeyhntayorktome. US Patent 4,612,319 discloses bridged

qui nol i zi ni di nyl am des, conpositions containing themand nmethods for their
use. -4 WD 03/ 025Brerpd:Pl 01363 Aixgkees treggnenitod gestpigesinglslisiigel oses a net hod

of enhanci ng nmeppry. . or. r,ecti ng menor I.Cl L | am do (and
aryl t hi oam do) - g@a%alt%éi%ggﬁggrql ggsgsn%??%gg&%S%F%Qﬁ%u%%%ﬁﬁé&accept abl e acid
addi tion sahfisyciyidgéfs and al cohol ates thereof. WO 01/60821 Al discl oses

novel biaryl carboxam des and their use in ther af_)y especially in the
1

5
treatenent of plSpPAKmAZisS23R7 displanet eestammhptoranyelic Meyubsiitutedpai r nent

carboxamides having 5-HTj3 receptor antagonist activity.
US Patent 4,845,092 discloses a method of treatment of visceral pain in
mammals, including humans.
US Patent 4,835,162 discloses agonists and antagonists to nicotine as smoking
20  deterrents.
US Patent 4,822,795 discloses pharmaceutically useful esters and amides.
US Patent 4,803,199 discloses pharmaceutically useful heterocyclic acid esters
and amides or alkylene bridged peperidines as serotonin M antagonists.
US Patent 4,798,829 discloses 1-azabicyclo[3.2.2]nonane derivatives having
25  gastric motility enhancing activity and/or anti-emetic activity and/or 5-HT receptor
antagonist activity.
US Patent 4,797,406 discloses amides and esters containing bridged
piperidines and use as serotonin M antagonists.
US Patent 4,721,720 discloses a method of treating emesis, anxiety and/or
30  irritable bowl syndrome.
US Patent 4,612,319 discloses bridged quinolizinidinylamides, compositions

containing them and methods for their use.



conditions. WD 01/36417 Al discl oses novel N azabicyclo-am de derivatives

and use in therapy, especially in the treatnent of prophylaxis of

psychoti cwoiosoeatsz s and intellectual inpairnment di sorder PCTAGOMISOD/ 73431
A2 di scl oses two binding assays to directly neasure the affinity and

sel ectivity of W&ﬂ@%(ﬁt&tﬂ&ﬁs@&e@f@éﬁo@%@eﬁﬁbﬁc g'fﬂ'e%%ry'BP@oﬁé%ﬁhgned use

of these functional and binding assays may be used to identify conpounds

that are sealeuirydefiagoyivetisarglantifie (aad am1m@9blmmes®hd$®s

benzoazi ne derivatjv s havij n onj s cti vi for 5-HT3/5-HT4
recept or 5. 3@@ A D edhebieb Baat! By SBih o fvairs sb Haehalorss foet haV| hg an
affinity for i

di scl os)e/s substi tu?g{fgggﬂA%g éﬁsfgpg%glﬁéghg%%@?ggiﬂggmyﬁ‘l’%%ggo ists. 20
WO 95/ 2549@sptcindly asths tmeuentenhbﬁpraphﬂzg@mﬁgsycl(oﬁe ki3 jntéltectual aaiaimngent

fibromyal gia. \\WD 95/ 04742 di scl oses tropyl 7-azaindol -3-yl carboxyam des as
antitussi véon‘?iﬁ‘élﬁt s. WD 92/ 10494 di scl oses novel conpounds that are 5-HT3

receptor antago i.des and
ators as 5. s ToQlpeaEr Al B N Rk 8535 R AR LA B A

ant agoni st shefayy, éspeaalmsemthef:reﬂmeaf propiydekycai pdivehotic dinpddremsi on associ at ed
myocardial instability. WO 90/14347 A as abstracted in chem cal abstract
1991: 143, 158eliciie] Bapagrmgnt dgoriersauct i di nyl - i ndol ecar boxani de deri vatives as

being gptiemeti g\Z(%) OEP]TBQ%? &sdﬁgsegmd&%ﬁaﬁﬁ ag’sa Hz)d(ﬂ% b1y ﬁfeﬁ&%g%%%rqg)e ss or

qui nucl'rdi nes u reat| I Seas arac an ex
enhanced S@ﬂ&kéléc‘ﬁlvity of EorBp6181d9 Bt the oF -rAGhR ﬂﬁﬁ/tﬁ@@sﬂ’ﬁgR MERES@2nbine@st bR g,
denmentia or other agnl tive diseases, mgraine, diabetes. -5 WO 03/029252
PCT/ US02/ 24887 funttien @ndabwﬂmgmwyb@lawévedlsqdioa@m%pomnés {hat aiggr essi on,

depr essi on, T ds are disclosed as serotonin 5-HT3

ant agoni st§el Weig%mﬁéﬁ??ﬁ} (ﬁf@%&ﬁ@es a process for the preparation of
substituted beW@bWZ@@@'@fsbN@és‘B%%oazm%eﬁ%%yﬁﬁn@ﬁ@aﬂhétﬁﬁs@§@d111@'3 bei ng
useful 5-HT3 receptor 5 antagonists.

15 for 5-HT45/5-HT4 receptors.

WO 97/35860 discloses novel benzimidazol derivatives having an affinity for
the serotoninergic 5-HT3/5-HT4 receptors.
WO 96/33186 discloses substituted dihydrobenzofuran derivatives as 5-HT4
agonists.
20 WO 95/27490 discloses serotonin antagonists (5-HT3) for treating
fibromyalgia.
WO 95/04742 discloses tropyl 7-azaindol-3-ylcarboxyamides as antitussive
agents.
WO 92/10494 discloses novel compounds that are 5-HT3 receptor antagonists.
25 WO 91/17161 discloses isoquinoline amides and esters as 5-HT3 receptor
antagonists.
WO 91/09593 discloses 5-HT3 antagonists for treatment of nausea,
bradycardia or hypotension associated myocardial instability.
WO 90/14347 A as abstracted in chemical abstract 1991:143,158 discloses N-
30  quinuclidinyl-indolecarboxamide derivatives as being antiemetics.
EP 512 350 A2 discloses 3-(indolyl-2-carboxamido) quinuclidines useful for
treating diseases characterized by an excess or enhanced sensitivity to serotonin, e.g.,

psychosis, nausea, vomiting, dementia or other cognitive diseases, migraine, diabetes.

-5-



EP 483 836 Al discloses pyrazol o[ 1, 5-a] pyri di ne-3-carboxylic acid
derivatives, their preparation process, and serotonin receptor antagonists
cont ai ni 'O oBlozarsas active ingredients. DE 3810552 Al di seCogsez/zsters and
am des of indolyl-, benzo[b]thiophenyl- 10 benzo[b]flirancarboxylic acids

or 4-am no-g %fnggifﬁ' Bﬁ?%@h&ﬁ@'ogﬁhWahﬁeN ﬁéﬁf(ﬁc&ﬁﬂrésﬁldﬁr arld-g@d. eTIRPi cyclic

al cohol s or The” conpounds di scl ose ave activity against pain
especi al | y cohgoandseye disclasedaastserotonidg{Hifyiaptagonisgast r oi nt est i nal

di sturbances, stomach di st yrbances, ritis ulcer al l.. bl adder, spastic
colon, Crohn's I 40 A LH@@@&?%W" F%qrﬂ%epléﬁefr&ﬁl%‘?f% g?ﬁ me, diarrhea

of vari ous bte}{? ﬁaPEQﬁva?tﬁlegoﬁé) u% af%' 164k P 5d %@u&&l%pﬁ?gfeeéptéﬁ omach

enptyi ng, con astro duo ena gast ro esophageal reflux,
di st ur bancmtggbmg@ophageal m)tl lity, hi at al hernia, cardiac insuf fi ci ency,

hypot oni ¢ stonmach, paralytic ileus, manic depressive chosi s and ot her
psychoses. The hdsclosesyinzoll bs wdpyaiiings b 0%8% ess related

di seases, ntv?‘;%\;[ ,rtggip Erreeﬁgﬂﬁgﬁ g%@és Qﬁdl s@%ﬁ%g? ?&%g\/g gﬁtg%]rﬁgts 9<5ﬂ?£ﬁ1n§9 ents,

e.g., in nmesi s em Lett. 11 (2001)

319- 321, thﬁerﬁag-ﬁ'ctﬁzeaﬂgragemst tropi setron (I CS 205- 930) IS d| scussed as a

potent and selective a7 nicotinic receptor partial agonl st rLQBehaw or al
PP

Brain Res., 113 RRO8T)S526. digdlosasesters aar smidssod indeltl-» Przobh diiophanyl-25
t b h
ot %l e ?Pi?l@%}’%%%@@é@%c S T S 2 s

Med. Chem HeBdrboycHe 6rlﬁ%}er&lﬁ9ﬁi&%%holstor bmirdh STHS s@dpdines dﬂblseeml\/}mvy of a
hi ghly potent, functionally-selective nmuscarjinic M M}gonl st. | oorg. &
P

Med. Chem acvity agmr(snpgn)esmsﬂl@'@slgrame psardicisydym %%FIB{HFGSBH
di s Eur .
3 e chenifllig R, S GnRd S bR BRAII R R AL B0 Bhioh ey *‘2&- des

and esters @gfsdluierisive dolits, BaroRIoiBdyhiohie, alarribashvasibuStypds Thegands. -6 WO

03/ 029252 PCT/ U502/ 29827 SUMMVARY OF THE | NVENTI ON The pr esent i nventl on
di scl os6s cesmpoundisare alse dischsede weeding stomaghenplymgeconteplingsi st a

duodenal and gastro esophageal reflux, disturbances of esophageal motility, hiatal

hernia, cardiac insufficiency, hypotonic stomach, paralytic ileus, manic depressive

psychosis and other psychoses. The compounds are also disclosed as useful for stress

related diseases, senility, and enhancement of nasal absorption of other agents, e.g., in
20  the treatment of emesis.

In Bioorg. & Med.Chem. Lett. 11 (2001) 319-321, the 5-HT5 antagonist
tropisetron (ICS 205-930) is discussed as a potent and selective o7 nicotinic receptor
partial agonist.

In Behavioral Brain Res., 113 (2000) 169-181, it is discussed that the brain o7

25  nicotinic receptor may be an important therapeutic target for the treatment of
Alzheimer’s disease using DMXBA which is known as GTS-21.

In Bioorg. & Med.Chem. Lett. 9 (1999) 1895-1900, it is discussed the
discovery of a highly potent, functionally-selective muscarinic M; agonist.

In Bioorg. & Med.Chem. Lett. 4 (1994) 695-698, it is discussed pyrazolo[1,5-

30  a]pyridines and pyrazolo[1,5-b]pyridazines as 5-HT3 antagonists.
In Eur. J.Med. Chem., 34 (1999) 415-422, benzimidazole-2-carboxylic acid

amides and esters are discussed as a new structural class of 5-HT3 ligands.



5 wherein Azabicyclois R R2-3 2-3 RZ NgR 2/ k2 VNRO 4N Ro i II Il IV
RLR kb k6 Nor G&NVVI WisL-J R4 G MAI L~ ~JY \\/ 1Vor
LG M MO03029250D) Q Rl14 (a) (b) (c) provided that the IpemdSomease®en the
-C(=X)- group and the Wgroup may be attached 10 at any avail abl e carbon
atom w t hi rUNMSIARgroRpEESINVENTERG in R3, R6, and R15; XisO,orS; Rois H,
| oner al kyl, substituted |ower al kyl, or hal ogenated | ower alkyl; Each Rl
is H alkyl, cy&lho@h‘mhtmmtmyeimiqsdsmmd%@db@F@mlé@llphenyl or
substituted naphthyl; 15 Each R2 is al kyl, hal ogenated al kyl, substitut ed
al kyl, cycl oal kyl, aryI, F, d, Br, I, or i s absent provi ded that k2,
k5, or k6 is 0; R2-3 is H, alkyl Azghibstot d al kyl, hal ogenated al kyl, F,
a, Br, or I; k2isOorl; k5 and k6 are infepewdently 0, 1, or 2; -7 WD
03/ 029252 PCT/ US02/ 29827 A---A ---A" is (R 4) - C(R3) =C( R3),

N=C(R3) - C(R15) 2, C(R3)=C(R3)-N(R4), )2-N(R4) - C(R3) 2, C(R15) 2- C( R3) =N,
N(R4) - C(R3) 2-C(R3) 2, C(R3)2- C(R3) 2- N(RP) OC(RS) =C(R3), O C(R3)2-C(R3) 2,
C(R3) 2- O C(R3) 2, ormula I

5  wherein Azabicyclo is

3 , N\
R2 N N RZ) k N\Ro RO
| I g 1l \Y

R
2)k5 Rz) .
ZN y o or £N :
v Vi
Wis
— R G=Y

/L___J L 14 J Ny
/2R I\l/l 4 or I | G
Q7N A q . 7V

(a) (b) (c)

provided that the bond between the -C(=X)- group and the W group may be attached
10  at any available carbon atom within the W group as provided in R3, Re, and Rys;
Xis O, orS;
Ro is H, lower alkyl, substituted lower alkyl, or halogenated lower alkyl;
Each R, is H, alkyl, cycloalkyl, halogenated alkyl, substituted phenyl, or
substituted naphthyl;
15 Each Ry, is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, aryl, F, ClI,
Br, I, or R, is absent provided that kj, ks, or ke is 0;
Ra.; is H, alkyl, substituted alkyl, halogenated alkyl, F, Cl, Br, or [
kyisQorl;
ks and ke are independently 0, 1, or 2;
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A(R3)=C(R3)-O, C(R3)2-C(R3)2-0, S (R3)=C(R3), S-C(R3)2-C(R3)2, 5
C(R3)2-S-C(R3)2, C(R3)=C(R3)-S, or C(R3)2-C(R3)2-S; Each R3 is

i ndependew0log/o2w2bbnd to the core nol ecul e provided that omCy/usnz298®8 and no
R6 or R15 is also said bond, H alkyl, substituted al kyl, hal ogenated

al kyl, al kenyl ,osybstjtw L& G(RhaIegem K ~CHR RYN(RL,),
substituted al kynyl, hal ogg%gt egﬁﬁ k(y%l , Cﬁr% {Irgkh)BrC;n % , I? - OR19,

~ C( O) N RLO)@(Rs) R RUDICER 3)2, SRR ) Lo Rs SN RED CRY-O(RDS, - C2R19, aryl, R7, or

s N and (HECBHHOE SR RREFRe - v aedor R RRen ehe core
mol ecul e i SC@E}——@(R% E@(R%—C(R%j(ﬂi Sy rpeeeky, sicM;),@drs),(H . and further

provi ded that ‘ther€ is on oné attachment to the core nolecule; 15 G and
Y are C(R6)CG(Raya+IiRe,,t G )y #B@1)-Sher {ReeI(B:1-S; att ached to the phenyl

Cycl okl kyl " hal diehdsdundeyrsufia oiidn s frurer Lo oy ST YL
het er ocycl gal kyl., ek g 0 a . t1

het er ocycl ggﬁ @In,o %?%rq%? %%ﬁgszazﬁa E‘g{cdhﬁ%lkﬁé Lﬁg@&ﬁ%gﬁi P%H%i@gtleg\%g{ry 1’al kyl , or
I g\lggr alNl((E %H;e;nyliaﬁllssﬁﬁged glkitam;d,tetwgdh sated gllkdlzhyl,l%ilkyﬂlyl, sm?s(‘;i@gcgad al@?d;yl,— CF3, - O;g

- , - , or a _bond to the care

and ho RS ldarEpd g 5ORaNOAF . Shleiiibe FTam @S, ik BB Ry | s

5- menber.ed _ oar i C 0- e i.eties containing within the 25
ring 1- he?@%&%n@@ﬁﬁ’éggéggﬁgw %@?ﬂ%’ed fromthe group consisting of
=N-, -N(R17)-, J0;M,and Q dBe N @anc(Rpponiged ikt snlpone ofigdt, Malrég e ahdom R18

and further_ having 0-3 substituents independently selected fromF, d, Br,
or |, or R#h§ gthSLSr?é‘?rQéR@dfu@E%@aylﬁP‘i@aWh%% ‘ih€§°1ﬁar§}?lﬁ@ul%“6§'?@l?‘?ﬂg? 2 ring

0580 10, SgOVELGy 00 RS ARGy iy s o 0 et '
C(R16) or Nttachafergacthe@ramdlieGBlear e | ndependently sel ected from
15 G and Y are C(Rg), provided that when the molecule is attached to the phenyl
moiety at Y, G is CH;

Ry is H, alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, halogenated heterocycloalkyl,
substituted heterocycloalkyl, Ry, or Ro;

20 Each Rs is independently H, lower alkyl, or lower alkenyl;

Each Rg is independently H, F, Br, I, Cl, -CN, -CFj3, -ORs, -SRs, -N(Rs)2, or a
bond to the core molecule provided that only one Rg and no R; or R is said bond;

V is selected from O, S, or N(Ry);

Ry is 5-membered heteroaromatic mono-cyclic moieties containing within the

25  ring 1-3 heteroatoms independently selected from the group consisting of =N-,
NR7)-, -O-, and -S-, and having 0-1 substituent selected from Rg and further having
0-3 substituents independently selected from F, Cl, Br, or I, or R7 is 9-membered

fused-ring moieties having a 6-membered ring fused to a 5-membered ring including

g8
Gy

the formula

30
wherein Gy is O, S or NRy7,



C(R16)2, C(R16), O, S, N, and N(R18), provided that both & and G3 are not
simul taneously 0O, sinultaneously S, or sinmultaneously O and S, or / 02 G3
5 wher ei wQmB#2926R16) or N, and each & and G3 are i ndepemrdenishy2set ect ed
from C(R16)2, C(R16), 0, S, N, and N(R17), each 9-nenbered fused-ring

nmoi ety having 0-1 substituent selected from R18 and further having 0-3
substituent(s) independently sele mF, d, Br, or I, wherein the RY
noi ety attaches to other substituents defined in fornmula | at any
position on either ring as val encys Bach R8 is i ndependently H,

al kyl , hal ogenated al kyl, substituted al kyl, cycloal kyl, hal ogenated

cycl oal kyl whéﬂéﬁﬁ@'l& a(rd) 61\/N| aad davh G, bed ex @f‘e&iﬁdiép@hﬂeﬁﬂ,y scleakogemat ed
het er ocycl oal k substituted het erocycl oal ky R7, R9, phenyl, or

substltute@ﬂ%hén@URm15lﬁbP1en@b%%nb@ﬂe@&ﬁeh@ﬁwﬂtﬁnﬁmiﬁsW@ﬁ@icycl|c noi eti es
cont ai ni ng_w 1-3 h er oat from =N- and havi ng
0-1 subst|?W%@?H§EFBEPéﬁmPﬁﬂ~Oﬁﬂﬁ Qﬁﬁnﬁﬁ§w8ﬁ§§ rﬁ. ©fs) independent!y
selected fromF, d, Br, or I, or RO js 10 nenbered het er oaromati c

bi -cyclic noieties containing wthi %2 bot h rings 1-3 heteroatons
selected from=N-, including, but HIQ%d to, quinolinyl or 20

i soqui nolinyl, each I O-nenbered fu noi ety having 0-1 substituent
selecteg fromR18 and 0-3 substituent(s) |ndependently sel ected fromF,

, B .hayi d hed to th
core ;ml ectt Em%g; lé%ggﬂﬁs C{]ﬁiﬁ/’\ﬁgl géﬁ‘ihyﬁﬁ?dn?eg’elflae 15'3%138 ‘5 ;mﬁ alokyl e
cycl oal kyl C(ﬂ&%%it@ﬂ%ﬁé?'@@ 1Y, land MY, eadtsichivetRcfuddd iinglmsiéBstal ingen

selected fr cycl’oal Kyl substituted with 1 25 substituent seI ected
from R13, métsemQy@ﬂ@eddleﬁmamd fugtherchawingt{- 15@5@@1%@@1&@%@1@@@1/ ed from

R13, hal og ate al o ed c | oal hal o nat e

het er ocycl 6 fro mﬁéﬂyg 7e18 Iﬁjf(?yﬁ?f’heséﬁ R itlmgnts as

i ndepewenﬁéﬁheld m%ﬂfﬁﬂlal&% lsﬂﬁ}zsh on Qﬁﬁe@ﬁﬁ@é@ varhigyAllovhal ogenated — al kyl ,
hal ogenat ed cycl oal : genat ed heter o@gcl oal kyl; -9 WD 03/029252

PCT/ US02/ 29827 ERQlQRB ss m«lﬁpzndel@m H,atmyylhalqueat alkyl, ,suhsewéqdmﬂwé,l oal kyl ,

Cubet: tut ot draliyt SR RRR S R R B AR RO béfgﬂf’gmlyi |
- OR11, S%alégeﬂam%égcaﬁg%,?%ﬂshtum@ﬁ@hl}i&clgﬂﬁyl, RNRy, gentd) B 1,

-S(O 2NR11R11, or -NR11
substituted phenyl;

Fs b

15 Ry is 6-membered heteroaromatic mono-cyclic moieties containing within the
ring 1-3 heteroatoms selected from =N- and having 0-1 substituent selected from Ryg
and 0-3 substituent(s) independently selected from F, Cl, Br, or L, or R is 10-
membered heteroaromatic bi-cyclic moieties containing within one or both rings 1-3
heteroatoms selected from =N-, including, but not limited to, quinolinyl or
20  isoquinolinyl, each 10-membered fused-ring moiety having 0-1 substituent selected
from R;g and 0-3 substituent(s) independently selected from F, Cl, Br, or I, and having
a bond directly or indirectly attached to the core molecule where valency allows;
Each Ry is independently H, alkyl, cycloalkyl, heterocycloalkyl, alkyl
substituted with 1 substituent selected from Rjs, eycloalkyl substituted with 1
25  substituent selected from R;3, heterocycloalkyl substituted with 1 substituent selected
from R;3, halogenated alkyl, halogenated cycloalkyl, halogenated heterocycloalkyl,
phenyl, or substituted phenyl;
Each Ry is independently H, alkyl, cycloalkyl, heterocycloalkyl, halogenated
alkyl, halogenated cycloalkyl, or halogenated heterocycloalkyl;
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5 RI3 is -CN, -CF3, -N®, -ORl1, -SRI1, -NR11R11, -C(ORI11, -C(O) NRL1R11,
-NR11C(O R11, -S(O 2NR11RI'1, or -NR11S(O) 2R11l; Each R14 is H, alkyl,
substi t utwo oalokaes2 hal ogenat ed al kyl, al kenyl, substit ut esCTalSkBZO8R]

hal ogenat ed aI kenyl al kynyl, substituted al kynyl, hal ogenated al kynyl, F,

Br, d, I, M]@} SRR, O 2R19,
C( O R19, 10 CI)ZI%el Ozr’CBﬂJgalkqu}@) Q))e?erg%lﬁqsl@? %glggenden%tulqﬁ( al) kyl ,

subst i t ut edhabigeydted hmlﬂﬂjleﬁah%@geaﬁtk@/hqtembktémlkyl st?@&thistedtaﬂwédubﬂtk‘etﬁ@l

ha genal o 3 0S40 SIS, LAy B Sl el
R7, R9 or _ t no f@‘.ﬂll nly one R15 and no R6
or R3is 19( g?‘g“‘é dlbﬁlggg?ﬁﬁmb Rdlg{[)lg\r%gﬁ @Rﬂ fkyl, cycloal kyl,

het er ocycl oal kylR;; i@ et eNOzaJOQ/Ih,, SH@I d@RanedC(@b&hgaﬂ?@NRd{ah,ogenat ed
het er ocycl oal kyl , substituted_al ky tituted cycl oal kyl, substituted
het er ocycl oélﬂ?kﬁco)ﬁuaé(oséﬁnﬁua 01‘112182 e U OR11, -SRI,, -NRLIR11,

-C(OR1, -C(O glgga&@l& 2 LZR11, or
a bond directl ylﬁo%?oﬂ%l‘}éh rec i)ﬁj}csqéll?%ta d %lﬁ) core }l%li gehé%szab%{rugv?ded t hat
there is onlengh aalﬁagb@htémﬂkleﬂy@ aliyaylc subetumdm}ayred \ialogeimtd ek EhyivetyiBes ed
fused-ring noi et urther provided that the fused-ring noiety has 0-1

subst i t uentCh %e@&et@@zﬁ p&t?:ap@)N(RwQﬂe%@hWI SRive t e 0Rye-68P,  hal ogenat ed

al kyl , 1taal ogeat egry 9[ kyl , hal ogenat ed heterocycl oal kyl, substituted
al kyl , substitut cI oa kyl 25 substituted heterocycl oal kyI , -OR11,
-SRI1, - NRllRll EacE(KP) Rhihdepeh%ﬂya%@)shl&hh%dalkyl— Gip geriRE bHyD)aRichyl,

-S(O) 2NR11R11, or -NRL1S(Q) 2R11, and further gr ovi ded thaﬁ t he fused ring
moi ety has sobsjitatas alkeniie %legana?élaaeﬂﬂdalkw@flﬂu stgpted pikynyly e&ogqnw i s H,

al kyl, hal g | ykg.hah
cycl oal kyl , § géti’ dé%kcg 19bh@$d?ﬁ(R1°%yO§w°)6rth9é (? l?a’w ng 1
substi tue ntR73 Rg,&ﬁlaeﬁtrﬂdo iHetmsrd:iia&ealﬂel ptaiidddahathvaly oig Brs 3nd ﬂdDR’g bt Beist s

i ndependently selected fromF, d, Br, or |I; R18 is alkyl, cycloal kyl,
het er ocycl ¢aldBand; hal ogenat ed al kyl, hal ogenated cycl oal kyl , ~hal ogenat ed

het | oal kyl 52
LAt e i s L P L

- NR11S( O 2RIy, haNgna@t Icyctloalkjdb]setlmgemted hmtdaydleﬂkglumnmwelmﬂl(ﬁ,)

i ndependent |y sel ected from or C al k 5 bsti tut ed
with 1-4 s@b %tmlf@éﬁff%lealkylné@aéw’éféﬁ{ereyoe’éioé&yw ﬁ ﬁ %rz Cﬁ» 1 or

or het er ocy el rHRElofit] 2l N i raREld Ry BNk Agpendent |y

sel ected
20  -NR;;S(O)2Ry;, or a bond directly or indirectly attached to the core molecule,

provided that there is only one said bond to the core molecule within the 9-membered
fused-ring moiety, further provided that the fused-ring moiety has 0-1 substituent
selected from alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl, halogenated
cycloalkyl, halogenated heterocycloalkyl, substituted alkyl, substituted cycloalkyl,

25  substituted heterocycloalkyl, -OR11, -SRy1, -NR 1Ry, ~C(O)R;1, -NO3, -C(O)NR11R 1,
-CN, -NR;C(O)Ry1, -S(0):NR 1R 3, or -NR;S(0),R 1, and further provided that the
fused-ring moiety has 0-3 substituent(s) selected from F, Ci, Br, or I;

Ry7 is H, alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated
cycloalkyl, substituted cycloalkyl, phenyl, -SO2Rs, or phenyl having 1 substituent

30  selected from Rig and further having 0-3 substituents independently selected from F,
Cl, Br, or i;

Ryg is alkyl, cycloalkyl, heterocycloalkyl, halogénated alkyl, halogenated
cycloalkyl, halogenated heterocycloalkyl, -ORy1, -SRyy, -NR 1R, -C(O)R 1,

-10-



5 fromF, d, Br, I, or R13; R19 is H alkyl, cycloal kyl, substituted

al kyl, hal ogenated al kyl, substituted phenyl, or substituted naphthyl; or
phar macewD®al2e61rposi ti on, pharmaceutical ly accept abl e s&CT/usozazsei c

m xture, or pure enantiomer thereof. 10 The conpound of Formula | are used
to treat a @'(@ﬁ‘%‘?Rﬂr @Qr@ml ©(’®)RYY*‘53(©')£NR1HR% dﬂﬁﬁ@é@?ﬂ ;dingwy degrs, and/ or
condition is any o nbi nation of the ﬁOMAng cogn|t|ve
and att ent isubstiietd amtrh 1319 mﬂtsutmmzﬁsf) 1wde.pbmiem:1y '‘selectedh ﬁumdij é“@,eBieif at iRan

L ent isobsiet
(i 1d cogni PR TR HEALE Saar Rt alBHEr L ondGnp S HPLAPE TysdyBhdsi o, 15
attenton el ei pdaadeiioakbentenidaly silhungaRsHdudLagudeT

depr essi on, anxi et eneral anxi ety disorder aumatic stress
di sordes, rfoodFa@H Baf X ecRive di sorders, anyotrophlc | ateral sclerosis,
borderllne persaqnal ity disorder, traumatic_br behavi oral and

cogni tive probl dneis i gerlerrsioakl suastigusdalkl, aﬁlpaer@lf% K sHbTiduted ps
dermenti a c%glgﬂl}&i rﬂﬁgﬁ%gﬁé@ﬁ@gm ated with Down's syndrome, denentia

associ at ed Hunti ngton's di sease, Parkinson's di sease,
tardi ve dyski nesx@hamﬁlcédﬁlcal cbngeaikien, shesmegutiedllyarcafat] Ok, tastmlke 1 ncl udi ng
bul emi a and anorexia nervosa, ~Wwthdrawal synptons associated wi th snoking
cessation éWdu@%ﬁﬁ@H&Hﬁmﬂ?ﬂﬁﬂ*@ﬁgght|on Glles de | a Tourette's Syndrone,
age-related nmac e 1l oci at ed
wth olfucorn, areesREREAE Sl a1 4 BN ey R QRPRRIRI AL L AEET"  he

i nvention nhydik¢astd)dBoatess, anid/dmroﬁdmbn@@m ditdr@mbrobr tdmebindtnlcdtieng. The
conmpound of Formula I, wherein X is The conpound of Fornula I, where X
is S 30 TW@*@Hﬁﬁdﬁﬁ@ﬂﬁﬁaFéﬁWﬂménﬂCﬁﬁh§W¥Pqﬁaﬁﬁfé¥6PHmﬂ§aany one or nore of
I, 11, 11, _ ny one or
nor e of (a)neu%)gsge\ﬂera%{) HXLSOC% g“gglrrna};géén SF o‘erJ ﬁm{ ?S ggré Sjiegl %ny one or
more of t heiefrﬁhﬂleo(&mﬂ@cogmtlee]lmpkﬁﬁn@l&b &Eﬁ%&enﬁﬁﬁﬁ/aﬂ%ﬁl&%ﬁi psychosis,

t hi eno[ 2, 3-b] pyridi n-2-y1, thieno[2,3-b]pyridin-5-y

t hi eno[12, 3%@% %ﬁfw1t611§¢rder qtﬁ%n@ibqeéicszhbmww\aﬁmw%r depression, anxiety,

t hi enof[ 3, 2- r

t hi enof 2. 3 glg %§lre%ngrﬁé?y glsx der éth%o t1 stpe]]sgﬁsio ep o&q and affective disorders,

t hi eno[ 3, 2 -a@r]ymtbplﬁib Iltrté‘rayéclerosﬁd} beﬂ@flﬁxe%efsbﬁa’lﬁtyd[sbrcftr,yfaumatw brain injury,

furo[ 3, 2- c}bp}\l/rldln 2-yl, furo[3,2-c]pyridin-6-yl, furo[2,3
vioral and cognitive problems in general and associated with brain tumors, AIDS

dementia complex, dementia associated with Down’s syndrome, dementia associated
20  with Lewy Bodies, Huntington’s disease, Parkinson's disease, tardive dyskinesia,
Pick's disease, dysregulation of food intake including bulemia and anorexia nervosa,
withdrawal symptoms associated with smoking cessation and dependant drug
cessation, Gilles de la Tourette's Syndrome, age-related macular degeneration,

glaucoma, neurodegeneration associated with glaucoma, or symptoms associated with

25  pain.
Embodiments of the invention may include one or more or combination of the
following.
The compound of Formula I, wherein X is O.
The compound of Formula I, where X is S.
30 The compound of Formula I, where Azabicyclo is any one or more of I, I, 111,
IV, V, or VL

The compound of Formula I, where W is any one or more of (a), (b), or ().

The compound of Formula I, where W is any one or more of the following:

-11-



5 b] pyridin-2-yl, furo[2,3-c]pyridin-2-yl, furo[2, 3-c]pyridin-5-yl,
2, 3-di hydrofuro[ 2,3- c]pyridin-5-yl, 1H pyrrolo[2, 3-c]pyridin-5-yl,
t hi eno[ 3, woaBpyn2sdi n-6-yl, benzot hi eno[ 3, 2-c] pyri di ne- 3- PCT/US02/29827
benzot hi eno[ 2, 3-c] pyridin-3-yl, benzofuro[3,2- c]pyridin-3-yl, or

benzot hi enol 2, 3: ¢] pyri di n-3-y| rof 3,2- clpyridin-3yl, or
Lo 4 di 11 er e B O ki e by the

e B B o 510 o

- v - ) VL O K T A - ] &) 1 g o Jram - y

al kyl , ‘sub§111P1@q52éop(]mmim—,2-ﬂ%@@%&?ﬁ-@lﬁmﬂm-,la mlwﬁéﬁ@%@&?ﬂ ted al kenyl ,
hal ogenat eg, . . I St -ed_al . nat kynyl,
aryl, R7, %ﬂﬁﬁ{%&l{]g}ﬁﬁ%@é%@?o@’gn@b}gﬁ I\?;vf(%i ﬁ#ﬁ%@é’%p@%lﬂ%ﬁ%i}ﬁ ’s%%ét@’lbt ﬁt gd on a
ni trogen agjpytidiablydvietb]by-ciheidted iyliftdoph 3 efpyvidi-51yl, @ gtihydiodlro@sdrat ed

al kyl, substituted al k cl oal kyl, hal ogenat ed cycl oal kyl, substituted

I,
cycl oal kyl ,c]méisiérényw%mwgféﬁ-ﬂam reavle thignol Bi-ctERBad®Y| | substi t ut ed

het er ocycl gal kyl. ~ Qr LOVi th 0 - ' 0 bond Wto
the core %F%@Hlsyo&éﬁ@ﬁg%ef%yﬁéf gfos 1@&%%@?}%@5??}& vﬁ?@g@%’gm ze what
substi t uti @pyiidirablyDWe BebAGOMIPREIPYEdin®y], 20 named noieties with the

all oned noieties for W The conpound of Formula 1, where (a), (b), or (c)

i s optionally sabgefwhichds epfionglivesubstifugacrowm tof4 diffarenibesban Aesps t o f our

substi tuents, bei F, Br, - -CF3, o ORS- = —_ -C(O R5,

> coors 0 CraFROEARS an-%é(s 6?%%“{ by %%Fﬁ%ﬁgﬁ} PEW Sy sgt HERSy, k;:l( , ) o

| over al kyngk ,-@Rsy\l\mgg, -RRtQHSRm!'LN(TRQC)éng@R% 99@(@0)11%?% -0k o, -CIOYN@EY,, al kyl
W - - - -

optionally substitute _ CN, , , , -SR11, -NR11R11,
-C(O R11,  -B)RRialkil] substitaR pigyb)iRiopenate] aiginrtkemi1subgituteRikenylo) 2R11,

where R11 is, H lo al kyl . | . l.pgenat I uhstituted
kot . one ParEpaRhaky Sdhey, SR APRARR ke Bl s YER. RRdS: | O,
-SR19, -C(O) RD, 408 furf¥e?Rh8rel sy R whldhayveghiciall§ sutistanéd omddnitfogen as SRS,
-C(OR5, or -CO2R5 is also allowed due to the groups within R5 being a

subgr oup ofallwed by e defimiton of Y whidralior.cialensaated alsyldprhatiptedalkyl i n the art

can identif i subst it uent r |, oyed r r_miirogen as

al | owed by c?ﬂg?ﬁgglfgﬂpg?ngﬁedgp gloﬁyl?ﬁas%t 7%5’8%5%%%?@@8%? @9827 Lower
al kynyl i s naldsahddbd het@deydisaang habstihed hedrawoiletlicgsRhavRag from 2-4 car bon
atons and having at | east one carbon-carbon trltﬁée bond. Anot her_ group of

conpounds of Fomuenided thairuegadon dnpssd el sonth®t te thy cqre maleculg. |3ne ofpy
cycl oal kyl ‘ordinary skill in the art will recognize what substitution is allowed by comparing the

20  named moieties with the allowed moieties for W.

The compound of Formula I, where (2), (b), or (c) is optionally substituted as
the definition of W allows with up to four substituents being F, Br, Cl, I, -CN, -CF3,
-ORs, -SRs, -N(R5)2, ~C(O)Rs, -COzRs, -C(O)N(R0)2, -S(O)2Rs, lower alkyl, lower
substituted alkyl, or lower alkynyl,

25 where Ry is H, lower halogenated alkyl, or lower alkyl optionally substituted
with -CN, -CF3, -NO,, -ORy3, -SRy1, -NR 1R, -C(O)Ry3, -C(O)NR 1Ry,
-NR;1C(O)R;1, -S(0O),NR 1 R11, or -NR11S(O)R 1, where Ry is H, lower alkyl, lower
halogenated alkyl, lower substituted alkyl. One of ordinary skill in the art will
recognize that where -ORyg, -SR 9, -C(O)R 9, or -CO2R 9 is an allowed substituent,

30 -ORs, -SRs, -C(O)Rs, or -COzR; is also allowed due to the groups within Rs being a
subgroup of what is in Rjg. Furthermore, one of ordinary skill in the art can identify
which substituents are allowed on carbon or nitrogen as allowed by the definition of

W.
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5 Anot her group of compounds of Formula | include conpounds where

Azabicyclo is Il, V, or VI and where each k2, k5, and k6 is independently O
or 1. AmwODhen2gspup of conpounds of Formula | include corpoursdy2osbere R2
is alkyl, halogenated al kyl, substituted alkyl, or is absent provided that

k2, k5, or k6 i fyer af3RYINEErAEPbrasciFRQUAS] Sloidties Rtligg fromrc ude
conpounds where R is Hor lower 10 al kyl, and wherein R2 is | ower al kyl or

i s absent padondéams it havihg a4 Bastamelegrbog-@rbonAriplefhenrd.gr oup of conpounds of
Formula | includ npounds. wher e icyclo is, | and ere I sqal kyl,
hal ogenat ed al kKot EBLT P HPBR SIS PrmA UM RPIBME RIS RIS oF v
and where RA~3 d:%vFloa@iKYl . or substituted alkyl. 15 The conpound of

Formula 1, wiere the conpound is any one or nore or conbination of the

fol | owi ag as t heAfiothe dragef compphatsrdFentala I yndwdeeptpbliedsseliare t her eof as a
pure enantionmer or racemc_mxture thereof: 0-4(S) - -azapicyclo[2.2.1
] hept - 3- vyl ﬁZgSWQ{OSS ﬁ] gfyPli Pﬂéﬂg}-“?{% %‘énlﬁd%‘?fﬁ(@&d&%@g:eﬁx 9%}2)abi cycl o
[2.2.1 ]hepis | ) - irdi-Rer, 3+ e f=K ;

Bo i (1 st et M i PO, YRR, e R bl o e

(+) - N- [ enddralckenatizd bikely shtafiited alldyl, or is absent provided that k, ks, or ke is 0.

] hept - 3-yl ] furo[ 2, 3-c] pyri di ne-5-carboxam_de; (-)-N][endg-|

- azabi cycl dyzetber eroupdficonpppnds pf dopmala d mghy %Oﬁé)-oan%wlb%iﬁmsc%f)f logeg|

- (6-nmethyl) [ : - - ridine- ar boxam de;
v only _al@&,?agfggkgféééﬂé lff% ?%1%%&? %Q}rro?f i¥ b et Bb%ada Py kdiong; R0°

oct - 3-yl ) fur o[ 2, Sasthgprowd ofeompoandsaf@oidela 1 25clie(chnppatdsoylicho

[ 3.2.2]non-3-yl)faro[ 2, 3-c] pyri di ne-5-carboxam de; )

N- [ ( exo) - aZ¥sPiyelods %.@thrﬁépﬂ& ajkyly lpangﬁnateFl@ﬁ]@-laé}”5%%@%@@%%%% de:
N-(1-(6-nmnet 5 [ . : :

] hept - 3-yl )%F%ﬁgl%g?gf }éﬂ\f’%ﬁn\éh%e cI:{ AP E)Solg’aaf%‘lk%’e?r substituted alkyl.

N ( (3R, 5R) - 1-azabi cycl 0[ 3. 2.1 Joct-3-yl)furo[ 3, 2-c] pyri di ne- 6- car boxam de;
N (1- azabi cycl o[ 3. 2. 2] non- 3_1¥| ) furof % 2- ﬁ] pyri di ne- 6- car boxanm de; 30 N- (I
- azabi dycl of 2. 2 hhe compound of Formula I, where the compound is any one or more or
]-kept-3-yl)-2:3-di {2, rHi.di ne-h- 1.des

N- (1 ( 6- rTEtC%I)y r?’aéfgg&?f%c g{)\gl[ng -a%’c}ﬁe]fpéé Bagé,%? pﬁa&ﬁ%gﬁﬁmcggptable salt

] hept - 3- yl YthékeSF abi dpyide edantions; &-ra¢qmyic ntktvee fhereoéir boxam de; -13 WO 03/ 029252
PCT/ US02/ 29827 N-((3R 5R)-1-azabicycl o[ 3.2.1 . .

oct - 3-y1) - Z?xg:‘t(ig}@’(oél&1‘261?163(@9@-2(:]]]}3%‘13&1 I‘%Zﬁr,‘%l}?it%&%ﬁ#'&%@mmldea

N-(1- bi I ARE12 < 3=l -di f . L
(4 szt el kg2 RgR o) e SN O Bt carboramic
] hept - 2oyl )Exo-Kil -araficycti 2.2 3{ieppPril dumoe2, S-cimriimeairtatboxabide;

2;5 ébg(g;ﬁngté-?y-lN)—fe?zéaﬂi-acz%gilc}?c[loz['lzf. E]hipﬁ%%lji%}g[&i i)}gr?cliger—?fcgr%glﬁazrﬁi%é;cl pyri dine-5-

(-)-N-[endo-1-azabicyclo[2.2.1Thept-3-yl}furo[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yh)furo[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-5-carboxamide;

25  N-(l-azabicyclo[3.2.2]non-3-yl)furo{2,3-c]pyridine-5 -carboxzmﬁde;
N-[(exo)-azabicyclo[2.2.1Thept-3-yl]furo[3,2-c]pyridine-6-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)furo[3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[3,2-c]pyridine-6-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)furo[3,2-c]pyridine-6-carboxamide;

30 N-(l-azabicyclo[2.2.1]-hept-3-y1)-2,3-dihydrofuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-y1)-2,3-dihydrofuro[2,3-c]pyridine-5-

carboxamide;
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N ((3R 5R)-1-azabicyclo [3.2.1

]oct-3-yl)-7-chlorofuro[ 2, 3-c] pyri di ne-5-carboxam de;

N (1- azabivoymm[ziz 2.1 PCT/US02/29827

] hept - 3-yl ) -3, 3-di et hyl - 2, 3-di hydr of uro[ 2, 3-c] pyri di ne-5- carboxam de; 10

N-(1-(6- rfet]bL3)R hiagatidyeios 2.1 JdRapi)- 8:3VdihyRoBrdf2, di-8- di hydrof urof 2,
3- c]pyridi nétS %%)rangamyge{?3 H p5t ) 11ayza%| cd;/!c::"li‘)ﬁ%ﬁ‘l
]oct-3-yl) ®I®dem¢ﬂ;hyl 2, 3-di hydrofuro[2 3-c] pyridi ne- 5-carboxani de;

N-(1-azabic

Thept - acyl YAl edtigield 3o Py ditughosielp b paffiae:S-oagpramide;
N (L (O et i onalch: b ashoiorh b-ohpiRidaH-baooliidec] pyr i di ne-5-

car boxam d 1-azabi’cycl o

-yl) - 2- et hyd(t 1@6ﬂ{eﬂ;}8}a:z]ab1¢ycld[2rﬁalﬁepbfﬁ-lybﬂachlotefurop 3-c]pyridine-5-
Ex0-4(S)-N-(1- azab| cyclo[2.2.1 Jhept-3-yl)-3-nethylfuro[ 2, 3-c] pyridi ne-5-
car boxami desaragyamide;

N-(1-(6- "E‘tzm({gk égzﬁ& f%géygiggab i%c{@-?%?-g—_o)lﬂo}dfﬁfdﬁ,ﬁQﬁ'ﬂﬁﬂﬁlﬁgcﬁbﬁdﬂiﬁ%pi ne- 5-

car boxam de;

] oct - 3-yl ] -B<(ratdbydsiclo{DP 2] }&pCBM)‘B didimethnyb 28 htilxainofom] 2,3 (chirhliR)e-N- [ |
-azabi cycl 0[3 2.1 ]oct-3-yl]-3-nmethylfuro[ 2, 3-c] pyri di ne-5-car boxam de;
Ex0- 4( S) - N-q@1kosa e(zyclo [2 2 1

hept I

}\I-(E (glo)r/repﬁg %g}z/eg icycl o ?62[8']%[)21/ jr?g%t@élg f?ﬁgl%ﬁ}?yz?}?g%?fmgo% pyri di ne- 5-
car boxam da:]p%dma%%caﬁﬁ);arﬂtda,zabl cyclo [3.2.1 ]

o el T s a s gt 2
N-(1-(6-mety Ari)o gcyclo[221

] hept - 3-yl )~ uro’f%ﬁ ’b] pyri di ne- 2- car boxam de; 30

N- ( (3R 5R) -N-baadhicytd[2P3]lptBod) E&eﬂh})lfufm{agsﬁﬂpﬁad)ﬂlqay{caﬁbmmiﬂepar boxam de;
N-(1-azabicycl o non- 3-y rijdi ne-2- car.boxam de;

Exo- 4( 9Y- NAHL ‘é &WW}CEF%F@Y@O[?%%QE‘FP%?’V ))2‘@16 gbﬁ“@p% HYFIH’[HQ -c] pyri di ne- 5-
car boxam de .03/ 029252 PCT/ US02/ 29827

N-(1-(6- net%yl?chaz icyclo[2.2.1

] hept - 3-yl )Niﬁ@&ﬂ@) Dpye{bﬁdybm[”j’ZZBﬂacl-Byyl) dmnﬁhﬁﬁlrc[aﬁbccjpmﬂlﬂ@S -chbok 3R] dw;
R) - 1- azabi cycl o (bi'lg % ply }2 3-c] pyridi ne-5-
car boxani defxosd {Vl(-laazzé Pi%lzo?[ g]hgptl?:-yl) 3-methy furo[2 3-c]pyridine-5-

] hept - 3-yl )cazbchg&ti&yl sul fanyl ) furo[ 2, 3-c] pyridi ne-5- carboxam de;

20  N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-3-methylfuro[2,3-c]pyridine-5-
carboxamide;
(ex0)-N-[1-Azabicyclo[3.2.1]oct-3-yl]-3-methylfuro[2,3-c]pyridine-5-carboxamide;
(3R,5R)-N-[1-azabicyclo[3.2.1]oct-3-yl]-3-methylfuro[2,3-c]pyridine-5-carboxamide;
Ex0-4(S)-N-(1-azabicyclo[2.2.1]hept-3-y1)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;

25  N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-3-ethylfuro[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[2.2.1Thept-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-furo[2,3-b]pyridine-2-carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
Ex0-4(S)-N-(1-azabicyclo[2.2.1hept-3-yl)-3-isopropylfuro[2,3-c]pyridine-5-

carboxamide;
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N-(1 -(6-nethyl)-azabicyclo [2.2.1

] hept-3-yl)-7-(nmet hyl sul fanyl )furo[ 2, 3-c] pyri di ne-5- carboxam de;

N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827

Joct-3-yl)-7-(met hyl sul fanyl)furo[ 2, 3-c] pyridine-5- 10 carboxam de;

N-(1- azabi oycll-@ I%G’E%g@ a]zilﬂ@tcic;ﬁlemhéﬂmseﬁszso@rdp]ynyfd[wm@pﬁmmboxam de;

N-(1-(6-methyl)-azabicycl of

] hept - 3-y| yatbhkanidf2, 3- b] pyrl d| ne 2- car boxami de;

N ( (3R, 5R) ycl -5-

]o ct 3-yl) ]\6 f‘@é?ﬁg[)% aﬁ‘%ﬁ%}? 3(]1?[ Heeh3 whrhismnopylirol -l zélﬁiscycl 0

. 2. 2] non3¥kamidei eno [2, 3-b] pyri di ne- 2- car boxamni de; 15

1- azabi cycl o[ 2. 22 1 ] hept-3-yl)-thieno[ 2, 3-b] pyri di ne- 5- car boxani de;

1- (65 met\rjl-yzabicatdo YL 1 heptt Byhel fregihyl @il fanyDfubi[83ec]pyridine-5-

3-b] pyri di ne 5-carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1

t-3-yl) Rl 8?‘5@{“2168 b] pyri di ne-5- car boxani de;

1- azabi ] t 1098t b LalchRxiaeds;

N (1- azabi %g gi% %yl? a?ﬁgcyt%l%hb l]ﬁ%;ﬁ?g%%%nﬁ hl% yridi neté ccar boxgm de; 20

N-(1-(6- rretclagbb);amjziabl cycl o[ 2. 2. 1] hept - 3- yI) th| eno[2 3- b] pyri di ne- 6- car boxa

d 3R, 5R) - 1- bi 3.

et -5yl ) - OR{3RoT, AP RyaL G hEIost 3B A el fanyDfurol2.3-clpyridine-5-

N-(1- azgbi 2] non-3-yl)-thieno[ 2, 3-b] pyri di ne- 6- carboxam de; N-(1
- azabi cgcl %X%SQ%ﬁ%fig] hept-3-yl)-thieno[ 2,3 -c]pyridine-2-carboxam de;

N- ( 1- ( 6- metayl-dzabitgtiofy2 | hiet-2yl)-thieno] 2, 3—b]pyr1d1ne -2-carboxamide;

]I\F?FE%RS 5?% )]\{tt lgéég%g&égfa'é%%g}g]cli[ 2nﬁhezpt93a3rflgj%gn%][9 ? ’b]pZySn'dine 2-carboxamide;

Joct-3-yl) 4 E@% )4 g’zaﬁﬂc?&%%ﬁ! f'%ct23 [tﬁ%ﬁé‘m ﬂ@]pyn&l‘n@—@' aFadagYad;

[3.2.2] non- t'hi eno yri di'ne- 2-car boxam de;
ﬁgi ?éabl ?\%}/—C]I mianX/cBlﬂ)D] h.@pm)gg-)glb {h;{iﬂ;[&?dﬂﬁw@ﬁ?g@dxmdz car boxam de;
-(6-ne zahi cyc ept-3 -yl)-thieno .
[3, 2- b]lpyr %i/]ﬁéza {eel e sieblss Rt ?@53@3131% § %@%‘1"8’[‘%‘1@2 1
t-3-vyl z
N (1 azabl 2oy e e S o ide
N- ( 1- azabi dy-(BB[SR)2-4zapiecgEbf332.Y]orct-Bhi ernefd?, 2—bﬂ)}}§p3dlmaalﬁﬂab5xmndb,ox ami de;
N-(1-(6- | b
1h <(apt ( 3- ;/YF W%h%@%?f?’@loéy%hﬂ?;‘%d}%%é’lgn%%’ﬁﬂﬂﬁi}&?ﬂl%s -caifoxangide sy - 1. azabi cycl o
[P?éT/Z 0 Z?St 8§r7 YhabidyBlof 2l hefe- Y DYhicHbRS-FrrRGRON A B amid® WO 03/ 029252

1- azabi ay€1-6f-BrethyDlaaaricBlg2)2- 1]hewfﬁemﬂﬁem[;)m]mrnbncﬁé@anbbmdﬁde

EIL. ?éaﬁ;%%?\ ééalﬁ?%y'lép’gf’g gl]qy -yﬁ)—th%rﬁg[Z[;’b]%yrqlﬁon%ré ~car oxaml ear boxam de;

- 3-yl oxamide;
E)E%R 5)&) Nt A azab?%@l %‘Pbﬁ%ﬁlﬂﬂﬁ'—%l@ﬁd{ﬁﬁbﬂﬁﬁimﬁeeé ~carboxamid

t-3-yl)-N- hl ethE[Cfb”p]EEZJ} ﬂ)lllepﬁﬁﬂé=tﬁma[r2tﬁmbzmn@iec -25carboxamide;

1 azabi oyal-O weu P2y e S s i SR AT e

25 N-((3R,5R)-1 azab1cyclo[3 2.17oct-3-yl)-thieno[2,3-c]pyridine-2-carboxamide;

e
>
A~ ~D ~

N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[ 2,3-c]pyridine-2-carboxamide;
N-(1-azabicyclo[2.2.1Thept-3-y1)-thieno[3,2-b]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-thieno[3,2-b]pyridine-2-carboxamide;

30  N-(l-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(1-azabicyclo[2.2.1]hept-3-y1)-thieno[3,2-b]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-thieno[3,2-b]pyridine-5-carboxamide;
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N-(1-(6-methyl)-azabicyclo [2.2.1 ] hept-3 -yl)-thieno

[ 3, 2-c] pyri di ne-2-carboxam de; N-(2-azabicyclo [2.2.1

] hept - 6- ZWp-0Blo2esD[ 3, 2- c] pyri di ne- 2- car boxanm de; N (2- az&birasod/zgs27 2. 1

] kept-6-yl)-thieno [3, 2-c] pyridine-2-carboxam de; 10

Ex0- 4( ) - NafIr-84804 QYL 0h s 31311?%&@3;zta]pyurmneamgrbaxmmrn di ne- 5- car boxani
de; N (1-(6-nethyl)-azabicycl

] hept - 3- yl| W-{ hazmhwjydo2- %}}blyph-ﬂyhdh‘@ncés%b}pandld%6 -carboxamide;

N ( (3R, 5R)

3.
oct-3-yl)- g\(%-(]éﬁfng&xéﬁ @]Z%V?Wﬁ][aé Hhent3sdy gH:;IH)éB 2-b]pyridine-6-carboxamide;
N-(1- bi Gy de:
(10280 0Bl 3. 2L Lo GROh ol Dy des-usscdsar o
[ 3, 2- c] pyr iM{hezabicgeld 3ok Ahtiod S yllﬂnbhc([i 2(tqpyrehﬂmy6 xadpadhekcl o[ 2. 2. 1

h I h
]N- ?FER 5?%) ?Z\i%]algzgg}cg:gg}epo% gﬁlgptﬁ ]yl) th1eng[a3r2 g]égrrllghne 2-carboxamide;

t-3-vyl
R oasabi QT RPERSnRRBME 0 ARG ORI 0 clomidine.2-combpramide:
N-(1-azabi owy¢d- @zab&y&lo[lz 1. hp;lapﬁé’»ywmreimﬂa-z;y]@mdhﬂé-z carbcm]amydd di ne-5
- car boxani de;: - et hy I@g azabi cycl o ] hept - 3-

H pyrrol ?)[ N-62- @qabqulgi%lﬁe -Yhribsrakd %@Pyll‘@(l?'@ﬁaﬁl%xmi“%zabl cycl OI[ 3.2.1
3-
][gCtZ 2]1§on ?‘)]YQL%L@U#%S}:%?%@H%%{{ gﬁé %ﬁl g;(naeﬁ géefba%ﬁ?l g- S.Zg.bl cyclo

[2.2.1 ]heW(B(Mn)aﬂa;z})mamwdd[zli meptcﬂ-pl){ﬂﬂerﬁr[wmyrdilms Babaxdnidani de;
N-(1-(6-met hy éazablc clo[2 1 ept - -yIZ) 1-methyl -1 -
H pyrrol of ZV§3 189rii-ena @¥§9[32%119& -BokaticaetlZ he pyafins-Srgaraogmids cycl of 3. 2. 1

]N- ?2;03(?3) l:g%ang Lloﬂ‘j' é—?g%ég%l?lﬂ%e 0[2139(%1?@ %e%%%bgg%ggfégmc?gyrl di ne- 5-

car boxam degxo3QS)-N-(1-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2- c]pyndlne 6-carboxamide;
N-(1-(6-nmethyl)-azabicycl br onof uro[ 2, An%yrldlne 5-

car boxd#i dé¥- (N((( {@ﬁ%}@ﬁga@cg@g{@,%l/]@gﬁr%ylit}yelio 3,2-c]pyridine-6-carbox

PCT] Usha) 29597 R sr LY A Ao RRRS S fino oGt 025252

] hept - 3-yl W-E}-ﬁiﬁbwyOIbwDBﬁmoﬁ-%}d[){ﬂi&dm[lQ-@pymhmdaﬁecamodﬁmde
N-(1-(6-nethyl)-azabic 2yclo l 2/ ) - 3- chlorof 3-c] pyri di ne- 5-
car boxai ni d%—(l-@zabgpyclo 2.17hept-3 -yl) ~pyrrolo[ 3-c]pyridine-5-car oxa 1de

N-((3R 5R) Vi ]&gﬂfy i ] pyridi ne-5-carb
oxami de. Ig\lt(?gﬁy ﬁ%’rf?poungich}[ggplhg te%,gd)%ﬁg narlng[frzlgy%]?&gdlgggm fic enantiomer
does nabp Idaffokaimiie; scope of the invention, but is for exenplification. The
nam ng of ifi

% S(%R 5I 1{)[ l(zazabicyclo[3 .2.17Joct-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[2.2.1Thept-3-y1)-1-methyl-1H-pyrrolo[ 2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Jhept-3-yl)-1-methyl- 1 H-pyrrolo[2,3-c]pyridine-5-
25  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-1-methyl-1H-pyrrolo[2,3-c]pyridine-5-
carboxamide;
N-(exo-(4S5)-1-azabicyclo[2.2.1Thept-3-y1)-3-bromofuro[2,3-c]pyridine-5-
carboxamide;
30  N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-3-bromofuro[2,3-c]pyridine-5-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-bromofuro[2,3-c]pyridine-5-carboxamide;
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enantiomer includes racem c mxtures of that conpound. For exanple, nam ng
exo- 4(S)-N-(1l-azabicyclo[2.2.1] hept-3-yl)faro[2, 3-c]pyridi ne-5-carboxam de
i ncl udes WO odjoed2sn t he scope of the present invention exoPCTAS)2/298071

-azabi cycl o[ 2. 2. 1] hept-3- yl)furo[ 2, 3-c] pyri di ne-5-carboxam de. Wien a pure

enanti omer Nﬁexg' (?9}1%%10%1@2 200HBR4 gﬁ] BIhRISBESIBC | Hndig-§- or the pure

enanti oner her eof lois I'l, pure enantioners include
exo-4(S) 1cazm:lxamyie o[ 2.2.1] hept-3-yl. Wen Azabicyclo is V, pure

Compound ofVEbTTIE- s/ oD | LeRping FURI ne BV or

conbi nat i Orba?Joxﬁllﬁ?d ;/owing as the free base, or pharnaceut aI I y acceptabl e
salt thereof as a bure enanti onmer or racem c mxture thereof. 20

N- [ exo- 4( S)N- 1(3Rzﬂb)i- Cyzdbady21ap3.2]1hegp3- 3,8) ylch}oi’eﬁardﬂy,deJpﬁ{dﬁ;QSc}nwxémﬁidae- 6-carb
oxam de; N [ex0-4(S)-1-azabi c cl of

] hept - 3-yI ] - 2- etfieyal} |0f>mp@];usdsz %r]tﬁ”g?m faf: ﬁétnelg of aspesifigprpiiomer does not

N[ exo-4( S),r

] hept - 3yl ]1 r%t%as% @éntgl 1e o%%n Eutlf for ex&mﬁhﬁ%atl narTlng )I(lgt%ln(% of azsgemﬁc

N- [ exo- 4( S)m&ntﬁiﬁé?hﬁc}lﬁdl@[r@c@m&hhﬁ@tes%f Yiat c@mp@midy Groﬁxmﬁ}ﬂa,-ﬂaﬁymyémf- urof 3, 2-
c] pyri di ne- 6- car boxam de; net hy X0-4(S) - 1-azabj cycl o] 2 2.1

] hept - 3-yl MM](&"&Z%WN[? ZfUh@{ts’% i@gfuaq[é)?rrq]mrml@- cyhppHDisle

2-(3- | t-3-yl
eI B R R e R TR
]Pfcl%otu ng }/ Elgyg)éfgﬁypmjm&@ﬁ&ric@xb@wmﬁb N¥ifen a@a@fdﬂﬁmﬁbﬂer is diséudd@,QRd 029252

\- [ exo- 4( S)compapebiseysraniz. mixtynentie gusa aptiomtaiet tespS, Bhefpyri di ne- 6-
b de |
fﬁ(rap'? Xgmyl ]A?%ﬁg'ugrl%%garf% %ﬁﬁﬁfﬁ ?1 ﬁlﬁé %0 &@il azablﬁlcéoe[?.%l]hept—?;-yl,

N- [ exo- 4( S)WheAadbieyetd B2, plird enantiomers include exo-3(R), 5(R) 1-
] hept - 3-yl ]-2-iodofurof 3, 2- c] pyri di ne- 6- car boxam de;

N- [ exo- U( S)azabigyelB A/ Hosf>vh. 1
] hept-3-yl]-2-trifluoronethylfuro[3, 2-c]pyridine-6- carboxam de;
N-[ exo-4(S)-1-azabicyclo[2.2.1
] hept - 3-yl | - 2- ( MEtehyphigoiuad boFehil21, aitpy the caapsmdcia ahpaeirdasre or

combination of the following as the free base, or pharmaceutally acceptable salt
thereof as a pure enantiomer or racemic mixture thereof:

20 N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-2-vinylfuro[3,2-c]pyridine-6-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-ethynylfuro[ 3,2-c]pyridine-6-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-prop-1-ynylfuro[3,2-c]pyridine-6-
carboxamide;

25  N-[exo-4(S)-1-azabicyclo[2.2.1hept-3-y1}-2-(3-hydroxyprop-1-ynyl)furo[3,2-
c]pyridine-6-carboxamide;
methyl 3-(6-{[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-ylamino]carbonyl} furo[3,2-
clpyridin-2-yl)prop-2-ynoate;
2-(3-amino-3-oxoprop-1-ynyl)-N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]furo[3,2-

30  c]pyridine-6-carboxamide;
N-[ex0-4(8S)-1-azabicyclo[2.2.1Thept-3-yi]-2-cyanofuro[3,2-c]pyridine-6-

carboxamide;
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10 N-[ex0-4(S)-1-azabicyclo[2.2. |
] hept -3-yl]-2-(nmethyl am no)furo[ 3, 2-c] pyri di ne-6- carboxam de;
N- [ exo- 4(\@p-02ozeabi cycl o[ 2. 2. 1 PCT/US02/29827
]h[ept 3-yl]-2-(fornyl am no)furo[ 3, 2-c] pyri di ne-6- car boxam de;
N-[ ex0- 4( S) NleRfaly)cly £2a8lcge1df 2121 3-311Y3-dhl Srolid @3t [sEEdxle) ani no
furof 3, 2- 151{8] p?él’gl)dl ng é:gfzaF boxgﬁ?{ae%l\k [ exo- 4(%) 11pg£zialb| cycl 0[2]2 1
] hept - 3-yl ]ea:ib@(atmdd'l uor oacetyl)am no] furo[ 3, 2- c]pyridi ne-6-carboxam de;
N- 6- [ exo-4
hept - 3-y1 | PG 3D T3t o2 st ¢F b Byetpfiels 2-lpyridine-6-
N-[exo-4(9)¢ %5%%? gyclo[2.2.1 Jhept-3-yl]-2-fornylfuro [3,2-c]pyridine-6
20 car boxam 8x0-4(S)-1-azabicyclo[2.2.1
wept 3-y1 ] NTexd- A(S)llumzaba:gelbw 21 hepf-3-y1- xﬂoﬂyﬁiro[Bﬂee]ﬁyri@ae-bmaﬂamkaiaide
4
Dt Al gt R AL
6] {[ exg 4(S él%)éylcyfl o[ 2. 2. 1] hept - 3-yl am no] car bonyl } furo[ 3, 2-
c] pyri di ne- -car oxyl at e;
N- [ exo- 4( S) Nl[eazatf)clystablcxicld[ 212 hipebt-By) - Erﬂethylﬁw)tﬁkrbmb@yﬂdmbﬁyrl di ne- 6-
carboxam de; N-[exo-4(S)-1 -azabicyclo[2.2.
]hept 3-vyl ]Cazbféiaﬁl}'%l t hi eno[ 3, 2-c] pyri di ne- 6 30 carboxam de; N-[exo-4(S)-

car boxatt seNtefy i bR badRl LLBF RS Y R B kot 2 Gbfrdibelbne- ©

]N;][GXO 4( S) catb@aatidgycl o[ 2. 2. 1

ept - 3-yl]-2-(3-hydroxyprop-1-ynyl)thieno[ 3, 2- ridine car boxam de;
met hyl 3- (6N’[{~‘X<[ 4680- 1423 101918[12&%XH’5?E1) ~Hy8-2( qmjlﬂ%tatm%m[éﬁrﬂm@o nyl }

t hi eno[ 3, 2- %H(génZyl)propZynoate 5

2-(3-am no- %aoxoproﬁ 1-ynyl)-N-[exo0-4(S)-1-azabicycl o[ 2. 2. 1] hept 3-yl]thien

o[ 3, 2- c] pyNL[émees@ 1cazabmyamtzm:1]mp{ -8y-24[fomyll¢ractajiayiabfufol3, 2. 1
] hept - 3-yl ] - 2-cyanot hi eno [ 3, 2-c] pyri di ne-6- car boxan de;

N—[exo 115(5)c]13 BOPOPEIBPRIE; 1 | hept - 3-yI | - 2- chl or ot hi eno |
2-c]pyri qu%xo-4(Sl)pl-g&%g%l%m.g?]hept-}yl]-2—[(tr1ﬂuoroacety1)ammo]furo[3,2—
c]pyridine-6-carboxamide;
N-6-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]furo[3,2-c]pyridine-2,6-dicarboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-2-formylfuro[3,2-c]pyridine-6-

20  carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-2-(trifluoroacetyl)furo[3,2-c]pyridine-6-
carboxamide;

N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-2-(methylsulfonyl)furo[ 3,2-c]pyridine-6-
carboxamide;

25  methyl 6-{[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-ylamino]carbonyl} furo[3,2-
c]pyridine-2-carboxylate;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-vinylthieno[3,2-c]pyridine-6-
carboxamide;

N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-2-ethynylthieno[ 3,2-c]pyridine-6-

30  carboxamide;

N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-prop-1-ynylthieno[3,2-c]pyridine-6-

carboxamide;
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N-[ ex0-4(S)-1-azabicyclo[2.2.1 ] hept-3-yl]-2-fluorothieno[3, 2-c]pyridine-6-
carboxam de; N-[ex0-4(S)-1l-azabicyclo[2.2.1
] hept - 3- yWp-02020268nt hi eno[ 3, 2-c] pyri di ne-6- car boxam de; 1PRCT/US02/29827
N-[ ex0-4(S)-1-azabicyclo[2.2.1

hept - 3- yl =t ri tohy idines G- pde;
N[ oxo- 4l PR TR AT 2 RAREF2 BRI A8 Ay ARG
] hept - 3- yl [ei@ridimetdryirbbiaaiddj eno[ 3, 2- c] pyri di ne-6- car boxami de;
N-[ exo-4(S)- 1-azabi cycl 0&2)' 2. |, , ,
] hept - 3- yI [methyl AeOrifpsmtt i) k-raebisoela] 222 Ehentr3-Wiamdagcarbepsd HpisBYdfr de;
N-[ exo-4(S)-1- za.?i cl oi 2. 2't1-
] hept - 3-yl ]CJ}?-”?{‘IB _%@5%%, ne)tHi’eno[ 3, 2- ¢] pyri di ne- 6- car boxani de;

N- [ ex0- 4( Sh-(B-afakizcydped21 Amyl)-N-[exo-4(S)-1-azabicyclo[2.2.1 hept-3-ylthieno[3,2-
] hept - 3-yl ] (2 [for ny?b?rget%y%)ng% ng] t hi(e)no[ 3, 2-y c][pyri dipne- 6- car boxam de; 25
N- [ exo- 4( S)cipwidingbi-carodxsnzide; 1

] hept-3-yl1-2-[ (trdf!uaroa I% ni. no gieno 2- ?]p ridi ng-6-carboxam de;
N- [ exo- 4( S)Niex&z‘gg}iféﬁﬂ%?‘%&? ]ﬁ%‘t {‘ﬁ INE -t%?fz%[ﬁ 'ﬁé\ﬁ/‘g%%gno) thi eno [3, 2-
c] pyri di ne-Gpgshxanm de; N-[exo-4(S)-1-azabicyclo[2.2.1

] hept-3-yl]-2-[dinethylam no]thieno [3, 2-c]pyridine-6- 30 carboxam de;

N- 6- [ exo- 4(M\&]exb-H 3 nbiazgityrl§[2,22] Theftideyii-2 rpthisinefPe2-c]pyridine-6-

[ 3, 2-c] pyridine-2 6-di carboxam de; N-[exo0-4(S)-1-azabicyclo [2.2.1

| hept - 39| CBBOFEPINI t hi eno [ 3, 2-c] pyri di ne-6- car boxani de; -19 WO 03/ 029252

PCT/ US02/ 2982k o0-RS G &b ic b1 [0X0r fiépe)3-vi-a2ai- GiiehO32-&pdridiept - 3-y! ] t hi eno

[ 3, 2-c] pyri dl’fgn(g-%- ﬁcar bolx%é?ﬁ [ge; ]N-I[ﬁgx%? 4(9) - 1- azgﬂgl c%](i? o[2.2.1

] hept - 3- yl Jeatbogamidk] uor oacet yl ) t hi eno[ 3, 2-c] pyri di ne-6- carboxamn de; 5

N-[ exo-4(S)-1-azghi cycl.ql 2. . ) o

] hept - 3-yI }N%e-x(‘)?égif%a%]?l{:%‘ﬂ?zﬁz)]?rHP%“&’[@],"%118?06‘91???)[?%9]83“%13? Boxani de; net hyl

6- { [exo-4L@hxdnprabi cycl o[ 2. 2.1 ] hept-3-yl am no] car bonyl }t hi eno[ 3, 2-

c] pyridine-2-carboxyl ate N-[exo-4(S)-1-azabicyclo[2.2.1 o

] hept - 35yl N-Bexoi4(§)- tazatfiey@ol@] ol hemtird]-8-t0 Aneronethydfbieno[Be-clpyridine-6-

N- [ exo- 4( S)c-l(1r -O%rg%e?ycl 0[2.2.1 ] hept-3-yl]-3-ethynylfuro[2, 3-c]pyridine-5-
N-[ex0-4(S)-1-azabicyclo[2.2.1hept-3-y1]-2-(methylthio)thieno[ 3,2-c]pyridine-6-
carboxamide;
N-[exo-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-2-(methylamino)thieno[3,2-c]pyridine-6-

20 carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-(formylamino)thieno[3,2-c]pyridine-6-
carboxamide;

N-[exo0-4(S)-1-azabicyclo[2.2.1hept-3-y1]-2-[ formyl(methyl)amino]thieno[ 3,2~
c]pyridine-6-carboxamide;

25 N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-[ (trifluoroacetyl)amino]thieno[3,2-
c]pyridine-6-carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-2-(cyclopropylamino)thieno[3,2-
c]pyridine-6-carboxamide; '
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-2-[dimethylamino]thieno[3,2-c]pyridine-6-

30  carboxamide;
N-6-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]thieno[3,2-c]pyridine-2,6-dicarboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-2-formylthieno[3,2-c]pyridine-6-

carboxamide;
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car boxam de; N-[exo0-4(S)-1l-azabicyclo[2.2.1 |kept-3-yl]-3-prop- |

-ynyl furo[ 2, 3-c] pyridi ne-5- carboxam de; N [exo0-4(S)-1-azabicyclo[2.2.1

] hept - 3- yWp-030¢Rshydr oxypr op- 1-ynyl ) f ur o[ 2,3- 15 c]pyri di meTBSozA2d80xam de;
met hyl 3-(5- { [ex0-4(S)-1-azabicyclo[2.2.1 ]kept-3-ylam no]carbonyl}
furof 2, 3- A -

3-(3-am no%%q%é’% l%pél4 @ ?'P yFIoif?j}h%ft y t111%noéyclc3{>§1211dlne 6

] hept - 3-yl ]:iﬂﬂbﬂf{rﬁ],d& c] pyri d| ne- 5- car boxam de; 20

N-[ ex0-4(S)-1-azabi cycl o[ 2. 2. 1] hept cyanof urof 2 ] pyr 1d|6ne 5-

car boxanmi d epqofdéﬁbl-@@gycyplq[ggﬂ,]]@gpé-ﬁd{léZﬁtnﬂuoroacetyl)thleno[3 2-c]pyridine-

] hept-3-yl]-3-flu rofuro[2 3-c] pyridi ne-5- carboxam de;

N-[exo-4(S - -%&né ’cyclo[2 2.1

] hept - 35 y| N-Bxbort9f- wielidey?iarh RYINhaht-36/1 P2 ¢ Rehkafosd)thieRS 3,2-c]pyridine-6-

N- [ exo- 21( S}\{ aiz}gb)lc cyclo %MZT 1] rr]leéiitt- ?-ﬂjlq- 3@1;9” fl ﬁ%)r orredti[hyl f]ﬂf);%[ 2,3-c]pyrid
i ne-5- car bakaxardigle; N-[exo 4( S) 1- azabi cycl o[2.2.1

]N?Fg;;)if{ls -e%l{}é?—s {{P%%Z%{ga )géglfg’czlb& f ]B lamlno]car%ony?ﬁﬁ{nngﬁ 2~

] hept - 3-yl ]o}%n Lhydetpaef uro[ 2, 3-c] pyri di ne-5- 30 carboxam de;
N-[ exo-4(S)-1-azabicyclo[2.2.1

] hept - 3- vyl ]I\I»Baxpfét(S)ﬂAaaahww}d[@r2d[]12<?13=3@]113§1‘vu1dﬂf¢90[8r3 ~dayidreficadoxampgleinp

]Oﬁ/egt2 9§5§I XPf%éfé %@f’ﬁ%g@ﬁh‘?ﬁt?“ﬂf% abl%}"t@ "Clﬁyﬁlxjedmbe car boxani de;

N-[ exo- 4( Shadeasaiecycl o[ 2. 2. 1

] hept - 3- yI] 3-[(tr|3fl uoroacetyl)am no] furo[ 2, 3- c]pyridine-5-carboxam de; 5
N- [ exo- 4( SN-fexaz4(B)- ¢3azhh){>®l@[21@]lﬁbmﬁ&‘lwipr@r@wﬂfm@%bﬂmfﬂﬁm@ﬁf ur o[ 2, 3-c] py
ridine- 5-ca boxalgj)‘S N-[ exo-4(S)-1-azabicyclo[ 2.2

] hept - 3- y| FEROFYH thyl am no] furo[ 2, 3-c] pyri di ne- 5 car boxani de;

N- 5- [ ex0- 4468)exh-AEARIGYGER] A 22 Bhept-3-y1]-3-(3-hydroxyprop-1-ynyl)furo[2,3-
] hept - 3-yl uerxo 4 g ca pyrﬁcl?[ne \3; dl}::]ar b(oxgm dgp 1DlOme) [

N- [ exo-14( S)c}pblrlalnmbi—ca}&bbmrmdﬁ, 1] hept - 3-yl ]-3-fornyl furo[ 2, 3-c] pyri di ne-5-

carboxan de; methyl 3-(5-{[exo-4(S)-1-azabicyclo[2.2.1]hept-3-ylamino]carbonyl} furo[2,3-
c]pyridin-3-yl)prop-2-ynoate;
3-(3-amino-3-oxoprop-1-ynyl)-N-[exo-4(S)-1-azabicyclo[ 2.2.1Thept-3-yl]furo[ 2,3~
c]pyridine-5-carboxamide;

20 N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-cyanofuro[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(8S)-1-azabicyclo[2.2.1]hept-3-yl]-3-fluorofuro[2,3-c]pyridine-5-
carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-iodofuro[2,3-c]pyridine-5-carboxamide;

25 N-[exo-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-trifluoromethylfuro[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-(methylthio)furo[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-(methylamino)furo[2,3-c]pyridine-5-

30  carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-(formylamino)furo[2,3-c]pyridine-5-

carboxamide;
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N-[ ex0-4(S)-1-azabicyclo[2.2.1
] hept-3-yl]-3-(trifluoroacetyl)furo[ 2, 3-c]pyridi ne-5- carboxam de;

N- [ exo- 4(\8p-0302mabi cycl o[ 2. 2. 1 PCT/US02/29827
] hept - 3-yl ] - 3- (rret hyI sul fonyl )fi iro[2,3-c]pyridine-5- 15 carboxam de;
methyl 5- {NJ&xP @az%bﬁg £1h85t3- EJ3 []fJﬁ%BIIg tymmlﬁtsahﬁ@pz@onyl}
furo[ 2, 3- c] yr| e-3-ca y ate exo- 1-"azabi cycl o

] hept - 3-yl ]o]@yndlmfﬁ{chibenmhﬂies c] pyri di ne-5- carboxam de; 20
N- [ exo- 4( S) azabb‘cyc

] hept - 3-yl ] éw@f‘ﬁ@ Qr%ﬁh@ﬁﬁp@ Zslléfwrﬂ&ﬂr{ém@u%%ﬁaSQ%naEum [23-

N- [ exo- 4(S)ﬂz.yrgi{1¢ﬁb I .1 ]hept-3-yl]-3-prop- |
-ynyl t hi eno cﬂ -C 5%1:% ?{r‘{é{ > car boxan de; N-[exo0-4(S)-1l-azabicyclo[2.2.1

] hept - 3=yl ]N@ey(&ds?'dtmblpyﬂpﬁ 1. 1}hyp1:y3 YiBi-@pdopdpBamdtm)furo[2,3-c]pyridine-
c] pyridi ne-5-car boxani de; methyl 3-(5- {[exo-4(S)-1-azabi cycl o[ 2. 2. 1
] kept - 3-yl aﬁﬁ%ﬁb‘}@éﬁé@nyl }thieno[2,3- c]pyridin-3-yl)prop-2-ynoate; 3 -(3

A A e Lz[fpgx%fasgg% ERRbGMELR hRo3 s bifRhe 3 - V1]

N- [ exo- 4( S)caﬂboaa@megycl 0[2 2. 1] hept - 3- yI] 3 cyanot hi eno[ 2, 3-c] pyri di ne- 5-
car boxam de; N-[ex0-4(S)-1-azabicyclof 2.

I hept - 3- yI [N4-leho-4EDt hreabipyzion 2] et yﬂéurg[:z Tahmgtinei s dicabexawides) 029252
PCT/ US02/ 2
] hept - SI%yI ]%% JN§50t Qﬁag(ﬁg‘%lﬁﬁsfc?‘p‘iftcy b%ti%’é‘%ylc%%rroﬁzdiﬁ jdine-5-

N- [ exo- 4( S)caﬂboggﬁmecycl 0o[2.2.1 ] hept-3-yl]-3-iodothi eno[2 3-c] pyri di ne-5-
car boxam de; 5

N- [ exo- 4( SN ez 4§)dyazebiezclol 213 hibpet-ByN3Htleerprqetibfeontt hylrvAi@aor 2, 3- c] pyr
i di ne-5- carg)oxal n de N-[exo-4(S)-1-azabicyclo[2.2.1

] hept - 3-yl ] (Xn'%lf yl t hi o)t hi eno[ 2, 3-c] pyri di ne-5- carboxam de;

N- [ exo- 4( S)NJeaz y&laB{c?clB 212.1]hept-3-y1]-3-(methylsulfonyl)furo[ 2,3-c]pyridine-5-
] hept-3-yl]-3-(met hyl am no)t i eno[ 2, 3-c] pyridine-5- 10 car boxam de;
N- [ exo- Yy S)can.boammeeym 0[2.2.1

J'hept-3-yl]; g’th§' of { [@%o-qf@)@ P%EQ)&%ER)&%Q% ]he]pp-gf}}laq{qi%gjcéfbonyl} furo[2,3-
c]pyridine-3-carboxylate;
N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-vinylthieno[2,3-c]pyridine-5-
carboxamide; ‘

20  N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-ethynylthieno[2,3-c]pyridine-5-
carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1 Thept-3-yl]-3-prop-1-ynylthieno[2,3-cJpyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1 Thept-3-yl]-3-(3-hydroxyprop-1-ynyl)thieno[2,3-

25  c]pyridine-5-carboxamide;
methyl 3-(5-{[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-ylamino]carbonyl } thieno[2,3-
cJpyridin-3-yl)prop-2-ynoate;
3-(3-amino-3-oxoprop-1-ynyl)-N-{ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]thieno[2,3-
c]pyridine-5-carboxamide;

30 N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-cyanothieno[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(8S)-1-azabicyclo[2.2.1]hept-3-yl]-3-chlorothieno[2,3-c]pyridine-5-

carboxamide;
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car boxam de; N-[exo0-4(S)-1l-azabicyclo[2.2.1

] hept-3-yl]-3-[fornyl (methyl)am no] thieno[2,3- c]pyridine-5-carboxam de;
15 WO 03/029252 PCT/US02/29827

N-[ ex0-4(S)-1-azabicyclo[2.2.1] hept-3-yl]-3-[(trifluoroacetyl)am no]tlueno|

2, 3- c]pyrl X al,@e; exona( 1

] hept - 3-yl ]}qlilsg%c??(csp gg%%%@# ﬁz()s]t It?ﬁ%ﬂﬂ%@or%ﬁe@?@ﬁ%@ S‘Ehc?;lg_r%boxam de;

N- [ exo- 4( S)cafboxamidesycl of 2. 2. 1

] hept - 3-yl ].- 3-[ di net hyl am noﬂth eno[ 2, 3-c]p i ne- 5- 2&) c%r boxam de;

N 5- [ exo- 4(S)exn- ﬁ@ﬂ,—w@chlg 2. Yhept-3-yl]-3- 1odothleno[2 3-c]pyridine-

1 hept - 3-yl ] %mfgin&][l% 3-c] pyridine- 3, 5-di car boxam de; N-[exo0-4(S)-1-

azabi cycl of i épt-3-yl]-3-fornylthieno[2, 3-c] pyridine-5- carboxam de;
N-[ exo- 4( S)N e@Z@CISRQY@JaB{C?CIQ[ﬂQ .1Thept-3-y1]-3-trifluoromethylthieno[2,3-c]pyridine-5-

] kept-3-yl]-3-(trifluoroacetyl)thieno|2, 3-c]pyridine-5- 25 carboxam de;

N-[ exo- 4( S)canboeszmbdecycl 0[2.2.1

B N o e e R G g R R e P

c] pyridine C%rbog(gﬁm@(yl ate; 3o
N-[ exo-4(S) - 1- azabi cyclo[2 2. 1] hept - 3@5@ - 3- (phenyl ethynyl ) furo[ 2,3-c] pyrid

i ne- 5- car B‘é’){@?m HeS)- 1%52[«%1wa¢121{(29} l]hemz% venedhydaring)thieno[2,3-c]pyridine-5-

] hept - 3-y1] - 333tr|fluoroprop 1-ynyl)furo[ 2, 3-

c] pyri done %aré’ dani de; -22 WD 03/ 029252 PCT/ US02/ 29827 N-[exo-4(S)- 1
- azabi cycl Q{T"{’eﬁ)—ét(k)hh&%rc?cly['[zlz ﬁ_]hé 1?3%@@{%@6)1}1&110 [ BYd]piridied-8, 3-

c] pyri di ne- 5-car boxam de; exo- S) - 1-azabicycl of 2

] hept - 3- y1]caghoxphédsy | et hynyl )t hi eno[ 2, 3-c] pyri di ne-5- carboxam de; 5

]“T]ES??P,% F%N%@ az?@% p/g}grrz]oZplr]g%gt-s %);r[)f?rmyé%eﬁyl)gmmo]tmeno[2 3-

c] pyri di ne- RO R ame] exo- 4( S) 1 -azabicyclo[2.2. 1

] hept - 3-yl]-3-(3, 3-di fl uoropr op- 1y )thieno[2,3 -

c] pyri dl|5ne-T§-[@>aT ﬁ@ﬁdmzﬂbmywmdhﬂm’@ 138[165111@50@13@5’123@119]’[1116110[2 3-
] hept - 3-yl ]

th t hieno[ 3, 2-¢ ri di ne-5- 10 car boxam de;
N- [ exo- 4( S)C-hiyr %‘B o3 IE}QQ) ! [ Tpy

] hept - 3- yI INZefc34@)3-4Aabich 41612001 188t 3-yIMBLhElbgopY18mar)thieno[ 2,3
¢]pyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-[dimethylamino]thieno[2,3-¢c]pyridine-5-

20  carboxamide;
N-5-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]thieno[2,3-c]pyridine-3,5-dicarboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-formylthieno[2,3-c]pyridine-5-
carboxamide;

N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-3-(trifluoroacetyl)thieno[ 2,3-c]pyridine-5-

25  carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-3-(methylsulfonyl)thieno[2,3-c]pyridine-5-
carboxamide;
methyl 5-{[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-ylamino]carbonyl} thieno[2,3-
c]pyridine-3-carboxylate;

30 N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1}-3-(phenylethynyl)furo[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-(3,3,3-trifluoroprop-1-ynyl)furo[2,3-

c]pyridine-5-carboxamide;



c] pyridi ne-5-carboxam de; N-[exo0-4(S)-1l-azabicyclo[2.2.1

] hept-3-yl]-2-(3,3-difluoroprop- 1 -ynyl)thieno[3, 2-

c] pyri di mwod30an2boxam de; 15 N ((3R, 5R) - 1-azabi cycl o[ 3. 2. PCT/US02/29827
Joct-3-yl)-2-nmethyl-furo[ 3, 2-c] pyridine-6- carboxam de;

N-((3R, 5R) T\%[%@RS?—X &l idyctor3 2 19653133 BN op ol QIR Ryr | di ne- 6-

car boxam d

N- ( (3R, 5R) <lpyeidate-Syaibokanide;1] oct 3- yI) 2-ethyl -furo[ 3, 2-c] pyri di ne-6-carbo
xam de; j\f&BR 5R3 1-azabi c é %
] oct - 3- yI ) Melexord(F) weabigycale ey %ﬁnﬁél 8-(ehyyistamyRibieno[2,3~c]pyridine-5-

N ((3R 5R) - 1b%zar? yclo[3.2.1 Joct-3-yl)-4-nmethyl-furo[ 3, 2-c] pyridi ne-6
car boxam dé?PORE R, 5R) - 1-azabicycl o[ 3. 2.1 ]

oct - 3-yk) - %J[%tu)(tsymazalslbydl@{fz@,Qh@]tgyyl?]dt(es-ﬁmmﬁrmpmm)mnomx(3R 5R) -
1 -azabicycl o[ 3.2 oct-3-yl)-4-net oxy furo[ 3, 2-c] pyri di ne- 6-

car boxam delpyxidigesResRpxamide:abi cycl of 3. 2. .
Joct-3-yl) ﬁ["h' (gé)éfa%gl%Lchﬂ()Z[Z&llﬁM t%'-ﬂ%@(s%‘?‘cﬁiﬁ%r%%}o%?f-ynﬁﬁtﬁiéﬁo[zg-

R 5R) - 1-az

oct-3-yl)- %M@%%Sxﬁnﬁl’pyri di ne- 6-car boxam de; 30
N-((3R 5R) - 1-"azabi cycl o[ 3. 2. 1] oct - 3-ylI ) - 2- etheéglfuro[3 ]pyrldlne6carb

oxam de; NN-{SoRI(Sk1Rpaticycie{Bi2e\bend-3F YIB-ZZplle Dthieng|3, 22 pFgEe-ynyl f ur o
2- ] P ridin .6- car boxam de; N-((3 RSR) 1-azabicyclo [3.2.1 ]
oct 3- Py - 5% é‘?é?ﬂ}’f Pro [3,2-c]pyridine-6-carboxam de; -23 WD 03/ 029252

PCT/ US02/ ZWO—ANS?-(I %ﬂﬁ@dé{?@zﬂﬁéﬁéﬁcﬂdﬂmeﬁg ﬂ-trlﬂuorcg)rop l-ynylethleno[3 ,2-
oct-3-yl)-3-ethynyl furo[ 3, 2-¢] pyri di ne- 6- car boxam 5

R) - 1- azabi cﬂfmrrduﬁe-ﬁ-czrb@xqmld@;t 3-yl)-3 -prop- | -ynylfuro [ 3,2-c]pyridine-6

et -5 y1) - SRR G R i anroaipe- -y hieno(3.2-

N-((3R 5R) - ‘W—?%%@ké’mﬁe
J]oct-3-yl)-2-fluorofuro[ 3,2 c] pyri di ne- 6- car boxam de; N ((3R

5R) - 1- dZabicycl o[ 3. 2.1

]oct-3-yl) .3, 2= 6- -

N-( (3R 5R) I‘T(@?ﬁ%{)é %{’%"Cé[@% q3'>’q ?")‘“%ﬁ%qﬁ@ Jpyridine-6-

[ 3, 2- ] pyrigdigegaBidear boxam de;  N-((3R 5R)-1-azabicyclo[3.2.1
Joct-3-yl)-2-iodofiiro[3,2-c]pyridine-6-carboxanide;

N- (( 3R, 5R) -N~{@RaR)elreradfi@c[3.2.1]oct-3-y1)-3-methyl-furo[3,2- -c]pyridine-6-
Joct-3-yl)-2-trifluoronethylfuro[3,2-c]pyridine-6 | o carboxam de; N((3 R
5 R)-1- azalfPEPEFB9% 3. 2.1 ] oct-3 -yl )-3 -trifluoromethylfuro [3,2-c]

pyri di ng- 6-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-ethyl-furo[ 3,2-c]pyridine-6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethyl-furo[3,2-c[pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-methyl-furo[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-methylthio-furo[ 3,2-c]pyridine-6-

25  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-methoxy-furo[3,2-c]pyridine-6-
carboxamide; :
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-4-chloro-furo[ 3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-vinylfuro[3,2-c]pyridine-6-carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-ethynylfuro[3,2-¢]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-prop-1-ynylfuro[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-cyanofuro[ 3,2-cJpyridine-6-carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl)-2-nmercaptofurof 3, 2-c] pyridi ne-6- carboxam de; 15

N ( (3R, 5Ryvob3mzebi cycl o[ 3. 2. 1] oct - 3-yl ) -2- (et hyl t hi o) f ur ®C3/UBV2989T i di ne- 6
- carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]

2t L R AL 1SS s pnan o

]oct-3-yl )NZ—((GRQS’RWI-ambE@Ho{H2)[1]3:>c23€y]l)|93'4prcqi h@nﬁfur&[@,z;eﬂppﬁdiaﬂ%de;
2- (acetyl am no) N—((3R SR) - 1-azabicycl o[ 3. 2

] oct - 3-yl ) fcaitbe @Tl €] pyri di ne- 6- car boxanmi de

]Zog:?cgt z: §$(ﬁ @%35)@ O%/b%cl 8]'(0 335{125%:%33, 0 '%%n@‘l ro%éc]%y%dine—6-carboxamide'
N-((3R 5R) ﬂ(@gﬁaﬁyaiabﬁ@c@[ﬂi (cht—s'}&’j -)fRotdfimol 3, Mgfyﬁa@let@zb@rbmmhé urof 3, 2-

c] pyri di ne- 6-car boxam de; 5R)-1-azabi cycl o

oct - 3-yl ) - 2-((BRsAdyl -ambm\;HO{Br 2)[1]33023G’]1)p?¢10h1@r<?fé£063 Z@ﬁ:ry@dmné gaboxnmudeRr 5R) - 1

;:ngg;(g?ldi\g R Bl B Sps s R bl b st BUE S, %0
Aot SOt et e 24 10

]oct 3-yl )M((@Bﬁm azabmymlopa 3ﬂmpal)zzmplibwomsmlfm[mmlémeeﬁe
N-((3R.5R)-1-azabigcyclo[3.2.1
] oct - 3191 ) SFPERHBIT di n- 1-y1 ) fur o[ 3, 2- c] pyri di ne-6- carboxani de; 5

N-((3R, 5R) X ¢ @Raén)cyﬁié%ﬁozcl%gi @}idct 3=5Y)- hﬁﬁlﬂdf&h@ﬂﬁs)ﬂfm@tﬂz%]ﬁyhuﬁfé{é 2-c] pyridi

ne- 6- car boxam de; azabi cycl o[ 3. 2.
] act - 3-yl )czxzb@tchnuiwor phol i n- 4y1)fur o[ 3, 2-c] pyri di ne 6- car boxam de;
N ((3R 5R)

]oct-3-yl) @i(%ra%@ %lffl?a??‘%cé %L?‘&}OS 33 %T%%}?%P&‘ifﬂfé’l%z lyridifiesdxani de:

N ( (3R 5R) tdRzahidkycl o[ 3. 2.1 Joct-3-yl)-2-(4-net hyl pi perazin- |

-yl )fur 0[3 2- c]pyridi ne-6-carboxam de;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)- 2- (methylthio)furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylamino)furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(formylamino)furo[3,2-c]pyridine-6-

20  carboxamide;
2-(acetylamino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[3,2-c]pyridine-6-
carboxamide;
2-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[ 3,2-c]pyridine-
6-carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[ (trifluoroacetyl)amino]furo[3,2-
clpyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(benzoylamino)furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(diethylamino)furo[3,2-c]pyridine-6-

30  carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(diisopropylamino)furo[ 3,2-c]pyridine-6-

carboxamide;

24 -



N((3 R 5 R-1-azabicyclo [3.2.1 ] oct-3 -yl)-2-(cyclopropylam no)furo [ 3
, 2-c]pyridine-6- carboxam de; 15

N ( (3R, 5Ryob3mzebi cycl o[ 3. 2. 1] oct - 3-yl ) - 2-[ di et hyl am no] fPamra[s82/28e7 pyri di n
e-6- carboxainide; N((3 R 5 R-1-azabicyclo [3.2.1 ] oct-3

-yl)-2-(pyrgq 1lazs Y9, 3 difid1 P 8B+ ani de;

N (3R 58 e g ER% lcalza%iéﬁgd[gzloﬂbf&t 349059 (b erSridif P th b N @cfryeRIHR0K

oct - 3-yl ) - Zedipixaetiddi n- 1 yI car bonyl )furo[3 2- 20 c] pyrl di ne- 6- car boxam de;
N ( (3R, 5R) - 1- azabi cycl 1 ]aoct- I

_yl car bony I Ne((#opB)- ‘azél]lﬁﬁﬁllq[éi:zrﬂéﬁ’@ %ﬁgﬁdﬁ&?ﬂé@’ LyDfarol3,2-clpyridine-6-

N ((3R 5R) %wkﬂg cIo[3 2.1 Joct-3-yl)-2-[(4- et hyl pi perazin-| -
yl ) car bonyl ur ol 3,°2-c] pyri di ne- 6- car boxam de; 25

N-((3R 3R N{@abmycah@chayc?o[slzquc@ ylih-- (ﬁro&pmmhpyﬂ)ﬁhd{swcjpyrhﬁﬁwﬁ)fur o[ 3, 2-
c] pyri di ne-6-carboxam de; N-((3R, 5R)-1-azabicycl o
] oct - 3-yl ) -@rfexaBaBr phol i n- 4- yI car bonyl ) f ur o[ 3, 2-

c] pyri di ne- abi cyel :
Toer-5oy1y SR PR Ao e g DA s Relth gy Pifeia-ggridine-s
6- car boxam gghotndids3R S5R) - 1- azabi cycl o[ 3. 2. 1 ]
oct-3-yl)-2-(azetidin-1-yl carbonyl)furo[3 2-c] pyridi ne- 6-carboxam de;
N- (( 3R, 5R) - W=(6AabREy cizaltigychol3. 2} Joct-3-y1)-2- -(piperazin-1-yD)furo[3,2-c]pyridine-6-
oct-3-y])-2- for%éur o[ 3, 2-c] pyri di ne- 6- car boxam de; -25 WD 03/029252
PCT/ US0Y) 2985%0% Cetyl - N- ((3R 5R) - 1-azabi cycl o[ 3. 2. 1

Joct-3-yl)far (Jir@sﬁ)-qla@wlbﬁud[s26r]@@rﬁﬁmtmtrﬁ@chylplperazm- ~yDfuro[3,2-

N ((3R 5R) - 1- azabl cyclo[ 3

] oct-3-yl)- @pm@n@-ﬁm&r@a@@t@ﬂ;)fl uro[ 3, 2-c] pyri di ne-6- car boxani de;
N-((3R 5R)

Moot o8 O AR Fhe bl i petsy v oo p Y inoNiral3 2-S B iding .

N-((3R 5R) calubm@ﬁﬁ@é cyclo[3.2. 1]
oct-3-yl)-2-(meth sulfonyl ) furof 3 ridi ne-6- carboxam de;
K3 B

N-((3R, ESR) - - (é?zféﬁ aizebifBlal3 2. 1]]c><6c31~ylf£=2 )rn@thﬂemm@ﬂﬁlm{ﬁérrdpyndme -6-
[ 3, 2-c] pyr|d| ne-6-..carboxam de; io N-((3R 5R)- 1 -azabicyclo[3.2. 1
] oct - 3-yl )- W? ’hi o-t hi eno[ 3, 2-c] pyri di ne-6- carboxam de;

N ( (3R 5R) - M=(eabR &Y Glgbib#10}3 B.1]oct-3-y1)-2-(pyrrolidin- 1-ylcarbonyl)furo[3,2-
]oct-3-yl)-4- rrethoxy-thl enc{S 2-c] pyridine-6-
c]pyridine-6-carboxami
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2~(piperidin-1-ylcarbonyl)furo[3,2-

20  c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-ylcarbonyl)furo[3,2-
c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-[(4-methylpiperazin-1-
yl)carbonyl}furo[3,2-c]pyridine-6-carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(morpholin-4-ylcarbonyl)furo[ 3,2~
c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(thiomorpholin-4-ylcarbonyl)furo[ 3,2-
c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(aziridin-1~ylcarbonyl)furo[ 3,2-c]pyridine-

30 6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(azetidin-1~ylcarbonyl)furo[3,2-c]pyridine-
6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-formylfuro[3,2-c]pyridine-6-carboxamide;

-25-



car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1
]oct-3-yl)-4-chloro-thieno[ 3, 2-c] pyridi ne-6- 15 car boxam de;

N-( (3R 5Ryob3azebi cycl o[ 3.2.1 ] PCT/US02/29827
oct-3-yl)-2-vinylthieno[ 3, 2-c] pyri di ne-6-car boxam de;

N- (( 3R 5R) - 1-aeatgbNe(AR, 5R}- B-a2aticyclui 8 23] gity3-gh)feroiS,2lnsidineof-sarboxqmivies di ne- 6-
b d 5R) - 1- |
Toct 3oyl )< BGR SR ey eve ik S8 S Bipri-atumuossstybgkd selesridiae: o

N ( (3R, 5R) - gaﬁf)%?gggclow 2.1 ] oct-3-yl)-2-cyanothi eno[ 3, 2-c] pyri di ne- 6-
car boxam de; ’5R) - 1- azabi cycl o[ 3. 2.1 ]

oct - 3- yl ) - 2NE((3RSBY hiceninf Rl T3 @] iyet- 3Hyhe- Bphengh mbfoayti e[ 32%5-clpyridine-6-
N ( (3R, 5R) - 1- azabi cycl o[ 3.2. 1 ] oct - 3- yI) 2 chl or ot hi eno[ 3, 2-c] pyri di ne- 6-
car boxarfi decarkpRanBRE;5R) - 1- azabi cycl o[ 3.

loct 3V & yc1@g§.g_.agg@é,fc1gpﬁl.ﬁxse.éiw.ez-@netﬁﬁéﬁm%ﬁ%zbbﬁ)ﬁr?ume-é-

oct-3-yl)- ZCEirgmagno[S 2- c] pyri di ne- 6-carboxanm de; 30 N-((3R 5R)- 1
-azabi cycl o] 3. 1] oct-3-yl)-2-trif]uoronethylthi eno[3 2-c] pyri di ne- 6-
car boxam de} (I(BR@BD%1EZPi)lf?}fJ%{iélb]i]@Vc-’?‘éi{)?‘@etilylj'@ﬁ‘@@»%rl"}l’y? W& apt ot hi eno
[ 3, 2-c] pyridi car boxam de; -26 WD 03/029252 PCT/ US02/ 29827

N ((3R 5R) - 1 g%%‘i‘gyclo[s 2.1 ]

oct - 3- yig - 2n( BRbllfdz@l)l&m@m@[ Bo@- YNy ingihgkhi6-thieas[DAxaApiddine-6-
N-((3R 5R)-1- azab| cyclo[3.2

oct - 3- y1) - 2cgrhestamyifleini no)th| eno[3 2-c] pyridi ne-6- carboxam de; 5
N ((3R 5R) -

Joct-3-yl)- %@%@5@1 éarﬁo%i‘?jct%?ﬁ% naPe SRy smeibgry dignol 3,2 olpyridinet:
2- (acet yl antBdxAMidé;3 R R) l-azabicyclo [ 3.2.1 ] oct-3 -yl)thieno [3 ,
2-c] pyridine-6- car boxani d

2- (acetyl (rréH@R)SBmlr@)lblwaQ[@ﬂ BRryt-3I-yhAaehlespdhispa 32-alpysdine-8: y| ) t hi enol 3, 2-

10 c]p?/ i di_ne-6-c. rboxam de; N-((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-y % CTI ?’?alr? tror oacetyl )am no] t hi eno[ 3, 2- c] pyri di ne-6-car boxam de;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-vinylthieno[3,2-c]pyridine-6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-ethynylthieno[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-prop-1-ynylthieno[ 3,2-c]pyridine-6-
20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-cyanothieno[ 3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-fluorothieno[ 3,2-c]pyridine-6-
carboxamide;
25 N~((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-chlorothieno[ 3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-bromothieno[ 3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-iodothieno[3,2-c]pyridine-6-carboxamide;
30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-trifluoromethylthieno[ 3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-mercaptothieno[3,2-c]pyridine-6-

carboxamide;
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N ((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl)-2-(benzoyl am no)t hi eno[ 3, 2-c] pyri di ne-6- carboxam de; 15 N-((3 R,
5 R -1-azabiosyed2s2 [3.2.1 ] oct-3 -yl)-2-(diethyl am no)t hi @w/US02/29827

[ 3, 2-C] pyri di ne- 6- carboxam de; N ((3R 5R)-1- azabicyclo[3.2.1 ]

oct - 3-yl f1Ndc@nofiB2-2me bythige[3@~€ rad de;
N-((3Ry5??) 1- gza%ggg/g%? 20[@2]1% %[1)3 ‘%I-nzﬂl(wplglr}riol |?2J| ﬁZ-— it

-yl)thi eno[carlﬁyxampml d| ne 6- 20 car boxam de; N-((3R 5R)- 1 azabicyclo[3.2.1
]Rog'k) 31y;)z 6{}%1 @c%' — z 1c:|yc 0[3) E% tgLﬁ) % (mla&&falmqr'l&%ugnoﬁ %‘?ﬁ%ﬁﬁﬂ de: N-((3

oct-3-yl)- b lin-4-yl)thieno[ 3, 2-c] pyridi ne-6- carboxam de; 25
N-((3R 5R) - f azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 2- (t hi onor phol i n- 4yl ) t hi eno[ 3, 2-c] p
yridi nes 6-XA(3RosR -debidyeclo BR 15631y p2 {firoykioiitdenp(3,2-c]pyridine-6-
oct-3-yl)-2- (p| perazin-1-yl)thieno[3, 2-c] pyridine-6- carboxam de;

N ( (3R, 5R) -catt Qxalzléiﬁbcyclo[3 2. 1 ] oct-3-yl)-2-(4-net hyl pi perazin- |

-vi)th I
yl)t IenO[g%ftgyg}lﬁ%} 6% 5 no) gﬁigﬁmq?octwﬁtﬁi%nﬁzé]pﬁ@m eyclo[3.2.1

] oct-3-yl)= ] pyridi ne- " 6-car boxam de; -27
WO 03/ 02925 R=zhinide)2/ 29827 N—((3R 5R)- 1 -azabicyclo[3.2. 1 ]

oct - 3-yl di net h amnothlen 3,2-C ri r-hox

N- ( (3R, 5??) %E@ZWHFI@%}I'M)QP@ R@lcl%) bazj )F)C)-‘//?logpgﬁ%ffﬁd‘ 110 nee

-yl car bgnyl th| no r|d|ne6carboxamde 5

NY((BR @ 1 “g ?é%%%of%hg%l] oct-3-yl)-2-(piperidin-I|-ylcarbonyl)thienof3,
2- c] pyr l dl NQ(ﬁt SRY- b@mmyémp R:1063R-ARp- [qmﬂnabawxdbam[nﬁo]zhlmnqﬁ 2-

oct-3-yl)-2-( sz(geram n- 1-yl carbonyl )t hi eno[ 3, 2- c] pyri di ne-6-car boxam de;
N—((3R 5R) -dpaicing-eyetbopantle; |oct - 3-yl) - 2-[ (4- met hyl pi perazin-1- 10

158 S U TR sy 5 e ol

)thleno
c] pyri di ne- Grbaxahndanm de; N-((SR 5R) - 1- azabi cycl o[ 3. 2. ]

oct-3 y l ) 2Ng(t(3hl|{ (S)IrS) rl -Fe)lrz]e(l)tlllcypclodlf:?i l(i gétl-) 2 n¥ (dpeltheylan[uno)thlenoB 2-c]pyridine-6-

carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1] oct-3-yl)-2-(diisopropylamino)thieno[3,2-c]pyridine-
6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(pyrrolidin-1-yl)thieno[ 3 ,2-c]pyridine-6-

20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(piperidin-1-yl)thieno[ 3 ,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(morpholin-4-yl)thieno[ 3 ,2-clpyridine-6-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3 -y1)-2~(thiomorpholin-4yl)thieno[3,2-c]pyridine-
6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-yl)thieno[3 ,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(4-methylpiperazin-1-yljthieno[ 3,2-

30  c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1] oct-3-yl)-2-(cyclopropylamino)thieno[3,2-c]pyridine-

6-carboxamide;
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c] pyri di ne- 6-carboxam de; 15

N-((3R, 5R) - 1-azabi cycl o[ 3. 2. 1] oct-3-yl )-2-(aziridin-1-yl carbonyl)thieno[ 3,2
- c] pyri dawpe3®20ar boxam de; N-((3R,5R)- 1 -azabi cycl o[ 3. 2PCI/US02/29827
Joct-3-yl)-2-(azetidin- 1 -ylcarbonyl)thieno[3,2- c]pyridine-6-carboxam de;
N ((3R 5R) Ng@ﬁ@% qygaefc%l@[glz REByBY| dlmgﬂlfyfaiirﬂﬂé]ﬂﬁelﬂjﬁb pa]@riliypy64 di ne- 6-
20 car boxam 2-acetyl - N 5R) - 1- azabi cycl o 3. 2.

] oct - 3- yl ) tchibexahi8e;2- c] pyri di ne- 6- car boxam de;

N ((3R 5R)-1-azabhi cycl )

] oct - 32yl ) N (@RI e g’%&@?&ﬁ 31 loekAop2-evephgr bvkadenyiliepsPa de. 25
N-((3R 5R) -, -@@ﬁ{g 1] oct-3-yl)-2-[(phenyl)sul fonyl]Ithieno[3,2-c]p
yridi ne- 6- ipr oxaér:ngagt a%n?c 3R, 5R) - 1-azabicyclo[3.2.1

]oct-3-yl) M((Gmﬂ)yll saabfogeip]3.2. hjoehdfy):- Mpq:r;dmdr}dear@n}@&lm&ﬁr de;

N ((3R 5R) - -azabicycl o[ 3.2. 1]oct-3-yl)-3-vinylfuro

[ 2, 3-c] pyrlcdﬁ’ IB=C &4’% exeiiflele: 30

N (3R 5R) N AR HEBIAR LU Ofbr 3 (T BRAI ik iBk Bl p | 0 ne-5-

oct - 3-yl ) - TipeidiXGLcdiboain@dd- c] pyri di ne-5- carboxani de; -28 WO 03/ 029252
PCT/ US02/ 29827 N-((3R,5R)-1-azabicyclo

oct - 3- yI) NEBRyFR Farebfeaciol 11 piact ér%‘?‘&@é&?té%ﬂ?&ﬁr%é“ 1-
N;/§1§/I31|3 ?}gar%?%bﬁﬂghﬁg[éﬂgﬁ%%ig(r:éaggbx %@(?3 gg%) 1-azabicyclo[3.2.1

] oct - 3- yl ) ﬁ(@kasrmtmia@[c&cmfm PYuct-Giyie2 Smohblin-anylcebonyb)thieno[3,2-

N-((3R 5R)-1-azabicycl o[ 3. 2. 1] oct - 3-yl) - 3-fl uorof uro[ 2, 3-c] pyri di ne- 5-.car bo
xani de; I\I—(C(]B’Mizldmi'y6 carboxgmidecy | 0[3.2. 1

]
L) PRSP ORI i

[2,3-c] pyrl SRt 6-cabbrxaidede; N—((3R 5R) 1- azabi cycl 0[3.2.1 ]

oct-3-y -ner capt of uro[ 2, 3-c] pyri di he-5- Oc rboxa
N-( (3R 15R) Ti-( dclrerady c[g/cfgﬁ_Z 15)(¥ct- 3-y1)-2-(aziridin-1- Aoy onyq}tg1eho[3 2-

t-3-yl)-3- th 2, 3- di 5- b de;
N ( (o bR el kbRl = 5 clpyri diners: carboxam de

] oct - 3-yl) -R{resHyl -ambie)xiofs.a[120@-3cf1pP+(azbtide- bylcarbonyl)thieno[3,2-
c]pyridine-6-carboxamide;

N-((3R,5R)-1—azabicyclo[3.2.1]oct—3-y1)—2—formylthieno[3,2-c]pyridine-6-

20  carboxamide;
2-acetyl-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(trifluoroacetyl)thieno[3 ,2-c]pyridine-6-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-[(phenyl)sulfonyl Jlthieno| 3 ,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3 -yl)-2-(rhethylsulfonyl)thieno[3 ,2-c|pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-vinylfuro [2,3-c]pyridine-5-carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-7-methyl-furo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-7-methoxy-furo[2,3-c]pyridine-5-

carboxamide;
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car boxam de; 15

N ((3R, 5R) - 1-azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 3- (fonnyl am no) fur o[ 2, 3-c] pyri di ne-
5- car boxwmiod®?29232 (acet yl am no) - N (( 3R, 5R) - 1- azabi cycl o[ 3PRTAISP2/29827
oct-3-yl)furo[ 2, 3-c] pyridine-5- carboxam de;

3- (acetyl (gﬁ&@ﬁ%&@méf%l&&gﬁﬁlwg l1pza lyﬁ}&iﬁlreﬂz% &lp¥ridine-5-carboxamide;

]oct-3-yl) ridi car boxam de

N- ( (3R, 5R) -N{@RHAW)clyatabjcycd[32 i foxt-33/1)-3-prop- 1—ynylﬁ1ro[2,3—c]pyr1d1ne—5-
-yl)-3-[(trifluoroacetyl)am no]furo[2,3 - c]pyridine-5-carboxanm de;
N (( 3R, 5R) -catbex3Bidgicl o[ 3. 2. 1

}\l?((:z S?F,{ éle \I\;{R(azabl g%%%gf%ﬂi?gi%tg}?}?—‘é%dﬁ?f?@{%f@%@ﬂ)é% gtfbf % c]’ pyri di ne
-5- carox ENH((G&SR)H( £3BiSR0f 3.2 axahBoNE-Adro2urd[2,3-c]pyridine-5-carboxamide;

]oct-3-yl)- édIISO propyl am no) f ur o[ -c] pyri di ne- 5- carboxamde N-((3
R 5R) - 1- az Mb{BReiRof l3azal ICYF]@H 23 Jept-p= sél%wgoﬁgpi?d} ﬁlpyrldmyﬁmy‘?qscaml ¢

2,3-C ri

et -2y AR GRS ORI T s SRR R AL SRR Lo vo
03/ 029252 Bg;ﬂok&ﬁﬁé29827 N-((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl) hol i n 4-yl)furof 2, 3- cl pyri di ne-5- carboxani de;

N-( ( 3R 5R) N_ﬁ Baﬁgi)cly@za@[@/c@[ﬂ]l]oct 3-yl)-3-mercaptofuro[2,3-c]pyridine-5-

oct-3-yl)- 3- x(b thio rpholln 4y1)furo[ 2, 3-c] pyri di ne-5- carboxam de; 5

N- (( 3R 8R) “FOR54P} Syclo[s 2.1] oct-3-yl)-3- (pi perazin-1-yl)furo[ 2, 3-c] pyri di

ne-5- car boxgmRAR)- MNatabBigchoP 2 1icEab1ry-ehehgia 2,3- dine-5-
] oct - 3-yl)-3-(4-net hyl pﬁggrgl ni I g}yylz)?uro 2, O?fu?][pyrcf]%};nnen% car boxam de;
N- ( (3R, 5R) carbgzampideycl o[ 3. 2. 1

]N??E 3% g:% I\T((ggy%)- Q%%O csyg@[ﬁg)l octg[y%)-g"—_(r%LtBWa-}an-lorB%iraZ,écﬁyﬁé‘iﬁ?—%xam de;

]oct-3-yl) cart{ogalﬁﬁ’éhyl am no] faro[ 2, 3-c] pyri di ne-5- car boxam de;
N ( (3R, 5R) - 1- azabi c\ clo[3.2.1 ]Joct-3-yl)-3-(pyrrolidin-
-yl car B6ny IY{@ReRD; 3azaé>}qyylo|[%|Qd@asBdé}%éﬁ@aﬁvla@mO)furo[2 3- c]pyndme -5~

carboxamide;

3-(acetylamino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[ 2,3-c]pyridine-5-
carboxamide;
3-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-

20  5S-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-[ (trifluoroacetyl)amino]furo[2,3-
c¢Jpyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3~(benzoylamino)furo[2,3-c]pyridine-5-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(diethylamino)furo[2,3-c]pyridine-3-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(diisopropylamino)furo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(pyrrolidin-1-yl)furo[2,3-c]pyridine-5-

30  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(piperidin-1-yhfuro[2,3-c]pyridine-5-

carboxamide;
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15

N ((3R, 5R) - 1-azabi cycl o[ 3. 2. 1] oct - 3-y1) - 3- (pi peri di n-1-yl carbonyl ) furo[ 2, 3-
c] pyri di nwo®pzmboxam de; N-((3R, 5R)-1-azabicycl o[ 3. 2.1 ] PCT/US02/29827
oct-3-yl)-3-(pi perazin-|-ylcarbonyl)furo[ 2, 3- c]pyridine-5-carboxam de;

N-((3R 5R) N:((?)Raﬂa)t:mxml@[c&[m 13odt-304}- 3mestphoan{4(ﬂ)mﬁi[qu@ppemmz5 n- 1 - 20

yl ) car bonyl ] furo[ 2, 3-c] pyri di ne-5-car boxam de;
N-((SR 5R) -cerhexamidsycl of 3. 2. 1

R L g

-(thi omrp%&u&aﬁldg car bonyl yfuro [2, 3 - c]pyridine-5-carboxam de; 25
N-((3R 5R)-1-azabi cycI 0o[3.2.1]oct-3-yl)-3-(aziridin-1-ylcarbonyl)furo[2, 3-c
] pyri di e- B-(G&; ﬂ&km@ecycmw:iﬂ@csﬁ)yl)cl’)éw@mawc] -y} B2 -c]pyridine-5-
Joct-3-yl)-3-(azetidin- | -ylcarbonyl)furo[2, 3-c]pyridine- 5-carboxam de;
N- (( 3R, 5R) - %ﬂ%?i‘a%‘é%‘ym 0[3.2.1 ]
oct - 3-yl) - 3¢f bdi3 5 @%’i ﬂ@ -1- 2,3-
3-acetyl - I\I-%?((?Rnyﬂl% yf%%%%}cgkgm Dﬁ) ( f| |1rno[ élr(():[] pyri di ne-5-carb
oxam de; M]pjrﬂiﬁaése)oamoaambiecycl 0[3 2 1 ] oct 3 yl) - 3- (trlfl uor oacetyl)faro

I[\I-Z( ?é%] E}% I_Iﬁ‘_(&%{;%;k}@ %Tloéy%g[gi l]oc?‘f% -yl)-3- cyc ozp?'gpSy amlnogfLquS?g b2 3-c psy%éme 5-
oct - 3-y]{y é ) sul fonyl ]I furo[ 2, 3-c] pyridi ne-5- carboxamn de;

N ((3R 5R) 1 aza icyclo[3

] oct-3-yl) ﬁ{(mﬁmynammmw[)s Purlogt3- ﬁ)—é][ﬂymathﬂlmu@}futﬁéi,ﬁmlmdd@ 5-5

N-((3R, 5R) 1 azabi. eycIo[3 2.1]oct-3-yl)-2-ethyl-furo[ 2, 3-c] pyri di ne-5-carbo
xam de; @Fff »1-azabicyclo[3.2.1

t-3-yl i} R 5R)- 1
]-gsabi cgcl) oI[3 @?151?)1? a%%l{@[c?o [§201 W@o%? g%%ﬁﬁ?g%% }:f%l)??lg%l ne- )5

car boxani dec pmcﬁl(léase—céﬁ))xam&babl cyclo[3.2.1
oct - 3- I -2-cya rol.2, 3- ridin car hoxam de;
}\I- (( 3R, ) ) - (%agﬁky'é‘F 1‘@"3?(:[%]%1&{’0'33 f»? @WFE’&%Y@?@P@&%%% i di ne-5-carbo
d <l lo[3.2.1
i(g(r?t g yl) - géﬁﬁﬁﬁr o%ﬁ%ﬁ%&lg&éﬁ] ngn di ne- 5- car boxani de;
N ((3R, 5R) N—(éﬁ&ﬁR}:j{@k@@&l@ﬁ 211]§>¢1€St ylyéjpbpeﬁzbrbmwooyl)ﬁlro[z 3-

[ 2, 3-c] pyridine xam N((3 R 5 R)-1-azabicyclo [3.2.1 ] oct-3
)-2-1od ‘ﬁm‘r&h’[’@z Croogfy rdl ne- 5- car boxam de;

-yl
i\t)((:g 3? 3 R LS (?@%ﬁg%ﬁ%ﬁ%ﬂ & rl(%([)CZt_ §y12:]3 p[y(ﬁlmc? ::hl’}l’ lepl}%eriZSInucl ar boxani de X

20 yl)carbonyl]furo[2 3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(morpholin-4-ylcarbonyl)furof2,3-
clpyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(thiomorpholin-4-ylcarbonyl)furo[ 2,3~
clpyridine-5-carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3~(aziridin-1-ylcarbonyl)furo[2,3-c]pyridine-
5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(azetidin-1-ylcarbonyl)furo[2,3-c]pyridine-
5-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-formylfuro[ 2,3-c]pyridine-S-carboxamide;

30 3-acetyl-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3~(trifluoroacetyl)furo[ 2,3-c]pyridine-5-

carboxamide;

-30 -



N ((3R 5R)-1-azabicyclo[3.2.1 ] oct-3-yl)-2-nercaptofuro[2, 3-c]pyridine-5-
carboxam de; N-((3R 5R)-1-azabicyclo[3.2.1

] oct - 3- ylwoasfpmeshyl t hi o) furo[ 2, 3-c] pyri di ne-5- car boxam @#€JT/U&02/29827

N ( (3R, 5R) - 1- azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 2- (et hyl am no) f ur o[ 2, 3-c] pyri di ne-

5- car boxam.geRr, t)(1-3RpRF 3. @4;&&-@%@ @héayhsulfonyl]ifuro[2,3-c]pyridine-5-
]oct-3-yl)-2-(fornyl am no) furof 2, 3-¢] pyri di ne-5- car boxani de;
2- (acet yl amerboyamide( 3R, 5R) - 1- azabi cycl 0[ 3. 2.1 ]

) (A R A e s

] oct - 3-yl )fgfb % Rrecl pyridi ne- 5-carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1
]oct-3-yl)- P tri f1 uoroacetyl)am no] furo[2,3- c]pyridine-5-carboxam de;
30 5 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-ethyl-furo[ 2,3-c]pyridine-5-carboxamide;

oSS D e S e sl v
L3t S EALABIBNt Adlraid yirperhepates.-21 vo

] oct - 3-yl') <@rbodarhilepr opyl am no) fur o[ 2, 3-c] pyridine-5- carboxam de;
N-((3R 5R) - 1- b
Loct -3 o1 ) 5 UGByl Fevitelofh sk ph- Bosma e @ relesridiog hshmRise: s

N (L3R R SHARSDYE MeBrtb A5da )b dphigPr 8 Lighoibinkl s b Sladhids o] pyr i o

oct 3-y1) - N(( BR(ﬂle)l-az&bﬂeyyﬁloﬁ 0r1Qgc2- 3%4)(::}-plgrll’omfmrm@2 Sc]pgmdhm&mrti@;amlde
N-((3R 5R) - 1- azablc clo _ dine5- e

] oct - 3- yl ) D{@RRTED ammypmg 1Y9ctrBof 2 Brepfyral 4B rdrBidingyS-c 4PN de:
N-((3R, 5R) T%Z(?Eaﬁi Clyﬁia% ci%['% %u oc yé) ]mdofu [2 3- C]spyndme—S carboxam1de

]oct-3-yl) razin-1- pyr| car boxam de;

N ((3R, 5R) -N- ((@R@ﬂl{)cyﬁiabﬁ@cm[lzllwaaﬁlm Y RudrdmpetyHiytopl, Mﬂmdmelr&
-yl)furo[ 2, 3- c]pyridine-5-carboxam de; 15 N-((3R 5R)-1-azabicyclo[3.2.1
] oct - 3-§3I ) -c2tbeggmBIdsHr opyl ami no) f ur of 2, 3- ] pyri di ne- 5-

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-mercaptofuro[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylthio)furo[2,3-c]pyridine-5-
carboxamide;

20 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylamino)furo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(formylamino)furo[2,3-c]pyridine-5-
carboxamide;
2-(acetylamino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-5-

25  carboxamide;
2-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-
5-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[ (triflucroacetyl)amino]furo[2,3-
cJpyridine-5-carboxamide;

30  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(benzoylamino)furo[ 2,3-c]pyridine-5-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(diethylamino)furo[ 2,3-c]pyridine-5-

carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]Joct-3-yl)-2-[dinmethylam no]

furo[ 2, 3-c] pyridi ne-5- carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1

] oct - 3- ylwoaspesz ol i di n- 1-yl carbonyl )furo[ 2, 3- 20 PCT/US02/29827

c] pyri di ne-5-carboxam de; N ((3R, 5R)-1-azabi cycl 0[3.2.1

Joct-3-yl )1\?-9 BRI OL1- i %g?@‘l]?Béflyjyl)f-ll(dﬂSBpr%pyﬁh@iw’)ﬁﬂb[aﬁ‘ﬁpm’dlhﬁﬁam de;
N-((3 R 5R)-1-azabicyclo

] oct - 3-yl ) <@bppapeleazi n- 1- yl car bonyl ) furo[ 2, 3- c] pyri di ne-5-car boxam de;

N((3R 5R)-1-az |ch .3. t--I-2- = et hyl pi 09778
yl)car bonyll“] ((155? ) % Cé’f@%‘l gfc}%‘?é){) "%logﬁfrgg' K’ﬁrﬁ%)%@%&nés

R) - 1- azabi g Lr’éd% 1 ]oct-3-yl)-2-(norpholin-4-ylcarbonyl)furof 2, 3-
c] pyri di ne-5-carboxam de; N-((3 R, 5R)-1-azabicyclo[3.2.1 ]

oct - 3- yk) - N-(BRi, 5R)eI-prebdidyalol3 911 mt-Bomy2- Y piperedin: 13y B[ 2,3-c]pyridine-5-

c] pyri di ne-5-carboxam de; N-((3R 5R)-1-azabicyclo[3.2.1

] oct - 3-yl ) catbp a%mﬂedl n- 1-yl carbonyl ) furo[ 2, 3-c] pyri di ne- 5-car boxam de;
WO 03/ 0292 R) - y idine-~5-

] oct - 3- yI)51%((I(::;azi{e]%alsfcif?i%la%l?ég arb& Fa) rg%gﬁ]%gh%y%fgfozze-@ %pyéar boxam de;
N-( (3R, 5:?) -c&rb];@i@ﬂmdl:e%/cl 0[3.2.1 . )

]ZO;E: e'? y?/ Mi@%r%l_‘&%é@f’q{%%{éﬁ'zy 2- h?o%ﬁor% 0 1n—9}?1)ﬁ1ro[2 3-c]pyridine-5-

] oct - 3- I)f rrbOL( c] pyri di ne-5-carboxam de; 5

N—((BR%R)- -aza |c§/clo[3 2.1

] oct - 3- yl ) (GRS K)- Laratasetos PfllsaB1 B2 ¢pipyrriti heh Bro@artpyidiete;

N ( (3R, 5R) - 1-azabicyclo[3.2.1

] oct - 3-yl )-Czﬂ{oei@ﬁ\é#yl )sul fonyl ]I furo[ 2, 3-c] pyridi ne-5- carboxan de;

Joct -3 y1} %@f‘%? RO Pt 3 D A st RS o e

25

-32

N ( (3R 5R) -clpazhid-syatbekanitlel ] oct-3-yl)-7-nethyl -thieno[2, 3-c] pyridi ne-5-

b d 1- b
PSRN ersv (3R é@) | R Er A I 3&%9%?&%%”@%&9&% lpyrifine-5-

N-((3R 5R) - Jarb%(g&&eycl 0[3.2.1 ]Joct-3-yl)-7-nmet hoxy-thieno[ 2, 3-c] pyri di ne-5-

car boxam de B
N ((3R,5R)—1—azablcyclo[3.2.1]oct—3-yl)—2-[dimethylamino]furo[2,3—c]pyr1d1ne-5—

carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y])-2-(pyrrolidin-1 -ylcarbonyl)furof2,3-

20  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(piperidin-1 ~ylcarbonyl)furo[2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-ylcarbonyl)furo[2,3-
c]pyridine-5-carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[(4-methylpiperazin-1-
yl)carbonyl] furo[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2~(morpholin-4-ylcarbonyl)furo[2,3-
c]pyridine-5-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1] oct-3-yl)-2-(thiomorpholin-4-ylcarbonyl)furo[2,3-

30  c]pyridine-5-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2~(aziridin-1 -ylcarbonyl)furo[2,3-c]pyridine-

5-carboxamide;
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N((3R 5 R -1-azabicyclo [3.2.1 ]

oct-3-yl)-7-chloro-thieno[2, 3-c] pyridine-5- carboxam de;

N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827
]oct-3-yl)-3-vinylthieno[ 2, 3-c] pyridi ne-5-carboxam de; 20

N ((3R 5R) -N—(ﬁ??%l’%ﬁlqyiékéﬂi c%[i]zq%a@:%ﬂ-)zEg%ﬁﬁﬂﬂﬂ)pi&%ﬁﬂ%&[@,srdjpﬁfdimne- 5-

car boxam de; R) - I- azabi Cycl of 3. 2.
] oct - 3-yl ) -Begrbapmidgnyl t hi eno[ 2, 3- c] pyri di ne-5- car boxam de;

(o S8 o et il Ak s BB PRk SShptehge 5 25

oct-3-yl)- "5‘56539!1?‘@}2{}9% g.g%b?agv_engﬁs.ﬂh H&t-@:ylﬁt[?{of@%@?“ﬂgex‘réiing%—éaﬁ@&aﬁﬁe 1

-azabi cycl o] 3. |"or ot hi éno[ 2, 3-c i ne-5- carboxani de;
30 N ( (3R 9R(BR, 5@ pbiagahitye]lF3.2. 1198ty B2y trifh@rdacety firo[@rio§|Ryr3ding-pyr i di ne- 5-
car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]

oct - 3-yl ) - $2R9388#%nol[ 2, 3- c] pyri di ne- 5- car boxani de; - 33 WD 03/ 029252

PCT/ US02/ 2 ' 3

oot - 3-y1 ) SHER PR bRt R A B 2 b enhmtonylifurgl2 -cJpyidine-S-

N ( E)SR, SR) ac&rl@é:azlnﬁdeycl 0[3.2.1 Joct-3-yl)-3-mercaptothieno[ 2, 3-c] pyridi ne-5-
car boxai ni de; _ >

N- ( (3R 5R) NA@RabR ki erafacioldpddect3-y)-9-(methytsuHoryl M 3. Aicdnsidmed-c] pyri di ne
-5- carpoxamde. N ( (3R 5R)-1-azabicyclo[3.2.1

] oct - 3-1?I )?"glfb?%%‘%“aaﬁ’ am no)thi eno[ 2, 3-c] pyri di ne-5- carboxan de;

N- ( (3R, 5R) -NA{@R$R & Y-akatfiScl[1.2]1]oct-3-y1)-7-methyl-thieno[2,3-c]pyridine-5-
oct-3-yl)-3-(fornylam no)thieno[ 2, 3-c]pyridine-5- 1 0 carboxam de;

3- (acet yl arfeF9xamiqde; 3R 5R) - 1- azabi cycl 0[ 3. 2. 1

L6t 31 ) aRek ek o DU g i

oct - 3-yl ) t agvebhid:; c] pyridine-5-carboxam de; 15 N((3R 5R)- 1

STl s e e R R R

oct-3-yl)- %hgg%gt%%;am nb) t hi enoi 2,3-c] pyridine-5- .
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-7-chloro-thieno[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-vinylthieno[2,3-c]pyridine-5-carboxamide;

20 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethynylthieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-prop-1-ynylthieno[2,3-c]pyridine-5-
carboxamide; |
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-cyanothieno[ 2,3-c]pyridine-5-

25  carboxamide; |
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-fluorothieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-chlorothieno[2,3-c]pyridine-5-
carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-bromothieno[2,3-c]pyridine-5-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-iodothieno[2,3-c]pyridine-5-carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl)-3-(di ethyl am no)thieno[ 2, 3-c] pyridi ne-5- 20 car boxam de;
N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827
]oct-3-yl)-3-(diisopropylam no)thieno[ 2, 3-c] pyridi ne- 5-carboxani de;

N ((3R SR) - (eebR &Y Gk adidyclo3.2]1 Joct-3-y1)-3-trifluoromethylthieno[2,3-cJpyridine-5-
oct - 3-yl )-3-(%%%0 di n- ?QLyy [)thljeno[}é)3 c] pyri gl r%’e 5- [car b]gggam de; 25

N ( (3R, 5R)-chrlazam1dﬁycl o[ 3.2.1]oct-3-yl)-3-(piperidin-I-yl)thieno[2, 3-c]pyri
di ne- 5- 1de; N ( (3R,
Joct-3-yl) fﬁ%ﬁﬁa@é@[? OGRS Bt b2 i giBs S de

N-((3R 5R) -, %bz(gﬁ.g@ cyclo[3.2

1] oct - 3-yl ) - 3- I orror phol i n- 4y1)th| eno[ 2, 3-c] pyri di ne- 30 5-car boxam de;
N ( (3R 3R) -N-(6RBREy-ekalfi8yclb|3.2]1 Joct-3-y1)-3- (methylth1o)th1eno[2 3-c]pyridine-5-
oct-3-yl)-3-(piperazin-1-yl)thieno[2, 3-c]pyridine-5- carboxam de; -34 WO
03/ 029252 FetfyoseEde 9827 N-((3R 5R)-1-azabicyclo[3.2.1 ]

gf} ( gRyQR) 3@ Q’?&%?cy &Fgﬁ g@al o&'ﬁgphgﬁ% @a%nnsitmw[wﬁpﬁuﬁﬁéoxam de;

-(cycl opr omaﬂamaﬂﬁdd,hl eno[2 3- c] pyri di ne- 5-carboxam de; 5
N-((3R5R) 1-azabic [.3. 2. 1oct 3y|é3 dlmeth){lamnothleno[z3c]pyr|d
i ne-5- car ﬂﬂ)(@r}ﬁ MR- T%Z%I(IQ)RICEE J{och B8 Sigqrg{ygngnq) hieno[2,3~c|pyridine-5-

] oct - 3% &)éldl n- 1-yl car bonyl )t hi eno[ 2, 3- c] pyri di ne-5-car boxam de;
N-((3R 5R) - -aza |cyclo[3 2.1 ]

oct - 3- yl ) - 3-(geetprmido PN IR, SRY-bambitci[820[|8ct3~ylithno[2,3-c]pyridine-5-
c] pyri di ne-5- carboxam de; N-((3 R 5R)-1-azabicyclo[3.2.1 ]
oct - 3-yl ) - FARBBYGGi n- | -yl car bonyl )t hi eno[ 2, 3- c] pyri di ne-5-carboxam de;

(R o9 B M Mok TR Rt as |
N-((3R, 5R) c@pﬁiﬂi@dz-ﬁ%@fﬁbﬁc&nﬂlegl ]
oct-3-yl)-3-(nmorpholin yl car bonyl )t hi eno yridi ne- car boxam de;
N ((3R lgR) Ni(3Ra§%bil@,§@q1@[cg) [3-2.1oqt-3-yD)-3- [(tngluoroacetyl am 1no]thleno[2 -
25::”?' 3(;: a]e_ é@aarlgérg;c%gg)lxh&d% yl car bonyl )t hi eno[ 2, 3-
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(benzoylamino)thieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(diethylamino)thieno[ 2,3-c]pyridine-5-
20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(diisopropylamino)thieno[2,3-c]pyridine-
5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(pyrrolidin-1-yl)thieno[ 2,3-c]pyridine-5-
carboxamide;
25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(piperidin-1-yl)thieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1 ]oct—3-yl)-3—(hlorpholin—4-yl)thieno[2,3—c]pyridine—S—
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(thiomorpholin-4yl)thieno[2,3-c]pyridine-
30  5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(piperazin-1-yl)thieno[2,3-c]pyridine-5-

carboxamide;
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N ((3R 5R)-1-azabicyclo[3.2.1 ]
oct-3-yl)-3-(aziridin-I-ylcarbonyl)thieno[2,3- 20 c] pyri di ne-5-car boxam de;
N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827
Joct-3-yl)-3-(azetidin-I-ylcarbonyl)thieno[2, 3- c]pyridine-5-carboxam de;

N-((3R 5R) -N- '(gl@pR):Y%EQ{lgyc?o[; 211966331y B)(43nét9§1ﬁiple$aain6ﬁylbt&e3mp] pyridine-5-

car boxam de;
3-acetyl - I\l-((]pﬁRhﬁﬂﬁ-cmﬂwzammycl o[ 3.2.1]oct-3-yl)thieno[2, 3-c]pyridine-5-

car boxam d R 5R

oot oy 4l SRF Gl FEst e o P legmpeyiamin genela Rwiding:

N- ( (3R, 5R) -slz.agabigyel o[ 3. 2. 1

] oct-3-yl)-3-] (phenyl) sul fonyl ]Ithieno[2, 3-c] pyridine-5- 30 carboxani de; or
N ((3R 5R) M—(@ihﬁ)R):j/@lz&iﬁ[ﬁych[lZ 1]oct-3-yl)-3- [d1methylam1no]th1eno[2 3-c]pyridine-5-
]oct-3-yl)-3-(met hyl sul fonyl)thieno[2, 3-c]pyridine-5- carboxam de. -35 WO
03/ 029252 Fehoy %9827 The conpound of Formula |, where the conpound is

any one or {/ BR)- ‘f%g%é&?&idﬁ@l? ct%%){}‘ﬂgtr%ﬁcﬁg-lgﬁca )ﬁﬁ&qo?f‘?e or

phar maceut al 1y “dcce t hereo a pur enantroner “6r raceni c

m xt ur e thefgpidine-5- carboxarmde

N-(1-(6- rrethy@i)l%azablcyclo 2]oct-3-yl)fiirof2 ridine-5-carboxamd
e; 5 N (2- D4EReyR)-biazabicyp C]WrgdﬂQOS %Yl)ﬁdP@F’Q@l@-]c}’lﬁVPP@ﬂ esoledr boxani de;

N ( 2- azgbi c 6-yl)furo[ 2, 3-c] pyri di ne-5- car boxam de;
N- ( 1- (61?) -léezabcla%:byclﬁﬁfgf 2. 2]

oct - 3-yl )fuﬁxq([?& iR);l Py abickciud3 0:13et By poi(gerazid- (-Rlcadahyliecho23-2. 1
] hept - 5-yl )furo 3, 2-c] pyridi ne-6-carboxam de; N-(2-azabicyclo[2.2.1
] hept - 6- yI )FRirisfine- Q-Cé]bﬁii?mmene 6- car boxani de; 10

I-\I- f:ir E)gxgﬁﬁgg Wg? | cy ?%li‘lcg%tﬂ?ﬂ[ Qm%th%%‘i}é{ﬂﬁ Qfuro[ 2, 3-c] pyridine-5

] hept - 5-yI )yl)%aﬁ)oﬂylbm(ibh@f2}3-@Ip87n3me-]5pc}elﬂbcddaﬁﬁdé§ car boxami de;
I\I—(2-azab|0%cI02 p- 6-yl)-2, 3-di hydrofur023c]l)pr|d|ne5
-car boxlém }z\)_tl pr ? 1Mﬁrﬂg@*[(g‘{ogp@llgﬁ—ylcarbon 16110[2 3-

oct-3-yl) ]pyridine-5 15 carboxam de; N-(2-azabicyclo
[2.2.1 ] hepgl-%g-(ﬂ{l‘? %%%I?ib Uro[ 2, 3-c] pyri di ne-5-car boxam de;

N- ( 2- azabi CNQd?)(R IR)- 2—aiab1cyclo[3 2.1]Joct-3-y1)-3-(thiomorpholin-4-ylcarbonyl)thieno[ 2,3~

] hept-6-yl)-7-chl orofuro[ 2, 3-c] pyridi ne-5-carboxam de;

N-(1-(6- rret‘ﬂ@bfr) ’éﬁzéﬁﬁ’é%?éﬂl@{dz 2.2]oct-3-yl)-3,3-dinethyl -2, 3-di hydrofuro[ 2, 3

- Clpyridi q@—‘(é‘lﬁ?ﬁp@ﬁ%ﬂlgﬁo[&z.1]oct- 3-y1)-3-(aziridin-1-ylcarbonyl)thieno[2,3-

20  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(azetidin- 1-ylcarbonyl)thieno[2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-formylthieno[2,3-c]pyridine-5-
carboxamide;

25  3-acetyl-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yD)thieno[2,3-c]pyridine-5-
carboxamide;
N—((3R,5R)- 1-azabicyclo[3.2.1]oct-3-yl)-3-(trifluoroacetyl)thieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-[ (phenyl)sulfonyl]ithieno[2,3-c]pyridine-5-

30  carboxamide; or
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(methylsulfonyl)thieno[2,3-c]pyridine-5-

carboxamide.
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20 N-(2-azabicyclo[2.2.1

] hept -5-yl)-3, 3-di net hyl - 2, 3-di hydrof uro[ 2, 3-c] pyri di ne-5- carboxam de;

N ( 2- azabwoyaslozf222 2. 1 PCT/US02/29827

] hept - 6-yl) -3, 3-di net hyl - 2, 3-di hydr of uro[ 2, 3-c] pyri di ne-5- car boxam de;

N- (1- (6- met hyl) - BEaEiHYEING (02 FErn]19 € twidrd the-c3mpBlityiks by ohPordmedeRyr i di ne- 5-
25 carboxam de; N-(2-azabicyclo[2.2.1

] hept - 5- y| ) combipatipn dfifho{odloWing asyhe Genbass, aahboxasaitdldy acceptable salt

N- (2- azabi c clohé.z. i it .

1] hept - 6- y| TSEOR& hOVP GPETO™ST 0 BYPTInRETES e ®lxanm de;

N- (1-(6- _rretm(h%s@ﬂ&gﬂy«x%ﬁyaofz.z.bws%n)flu%tfgsJ?frgyﬁwnw.&.{r@opé’anﬁwyr i di ne- 5-
car boxam de; 30 N-(Z2-azabicCyclo[2.2.1

] hept - 5-5y1 ) N32meathgyclel2 @ Yhpt-Slydyfniof? A elprtindbratoxemide;
N (2- azabic

Mheat 6ot YNGRk Gictalp ap dhept &yl Al ridinass s ahr e

N (1- ( 6- net azahire I _clovridine-6- ide:

et - eyl ) - 3 SIS RFERUPHERY DR Bhjcct SaDurol3 clpvridineiuboxamides ) o5

LR Y et st dmbmanns, 1 10 030205
.(2-azabicycl o[ 2, 2. ept - 6- -3-e uro

[2, 3-c] pyr iZgi%%-@_z@_lE}é:}(ﬁ%iér}b%)é-ﬁ-yl)fum[f&,2-c]py%dine— —carboxamidg/;

N-(1- t K iC n: - § j€li.ne-2-car boxam d

A G s e L e A L e

- b] pyri di necatboxartidesam de; N-(2-azabicyclo[2.2.1

] hept - 6-yl)-furol 2, 3- yrjdi ne-2-carpoxamde; 5 . .

N- ( 1- (6- metMy Z%&%}fﬁh?%@t %f[*@?.térﬂ)-%éfcilg‘lwﬁur@ﬁsﬂmr@@w?19@@9?2%@(16] pyri di ne-5

- car boxam ge;_ : 2 i y Aals } L & .

] hept - 5-yl )]?g% iag%dﬁgyég‘g??ulﬁ%@?[3‘3%?’8;1/?1?@%%? 2 ’gac oidé%gl %g?rboxamlde’

N- (2- azabi cy€1-gf-2ne2hyl)-azabicyclo[2.2.2]oct-3-yl)-7-chlorofuro[2,3-c]pyridine-5-

] hept - 6-yl)-3-isopropyl furo[ 2, 3-c] pyri di ne-5- car boxam de;

N- (1- ( 65metBhoFamBd®i cycl of 2. 2. 2] oct - 3-yl ) - 7- (met hyl sul fanyl ) f ur o 2, 3- ¢] pyr

i di -5- 1 i ; ) <aAahi D& s dine-5- ide:

L henc. .yl R Rt dsn M sBERnh Aida 3icldridine 5 carbpramides |

N- ( g- az abij N<€2-afahi@clo] P Adiiep6 6ysil)-7 Ehlonefutof 2 S il faitiie) S-uarbp@adide] pyr i di ne- 5-
car poxam de,

N-(1- (6- rret%‘)&ﬂ%‘&ﬂﬁf%%f’@’@?@-%?196%‘3G’l)y:f@idﬂ'lﬁ?t@ﬂo%%dﬁlyﬁf‘ﬁy@i%ﬁhe- 2- car boxam

ide; N-(2- :cyel 1:.] hept -5

“yl)-thi eno“[ﬂéf,*smfﬁﬁ/gy"?ﬁ."%’é‘i}d& car boxani de;

N- ( 2- azabi dy-(2-afdbi&clq[hedfhdpt-Fiyl)-3 Bidmefh’]-33blipydroftliaie3 2| satdhexsm de;
N-(1-(6- rretcgﬁjlr?)éé%% bi cyclo[ 2.2.2] oct-3-yl)-thieno

1-
[ 2, 3-b] pyri :
[2.3-

el rboxam de; N-(2-azabicyclo [2.2.1 Jhept-5-yl)-thieno
b] pyT i i D8z ab1GRIPNEE AMSIR6-y1)-3,3-dimethyl-2,3-dihydrofuro[2,3-c]pyridine-5-

carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-2-methylfuro[ 2,3-¢c]pyridine-5-

25  carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-yl)-2-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-yl)-2-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl1)-3-methylfuro[2,3-¢]pyridine-5-
carboxamide;

30 N-(2-azabicyclo[2.2.1]hept-5-yl)-3-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-3-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
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20 N-(2-azabicyclo[2.2.1 ]Jhept-6-yl)-thieno[2, 3-b]pyridine-5-carboxam de;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[?2, 3-b] pyridi ne-6-carboxam
ide; N-(Wwoazamizsyclo [2.2.1 |hept-5 -yl)-thieno [2 PCT/US02/29827

3-b] pyri di ne-6-car boxam de; N-(2 azabl cycl o[ 2. 2.

] hept - 6-yl) L d
N-(1-(6- rretNh5@|a- az 29]1@%?&@ oct 3-yl)- {Blllllg%nortezs Cargo%aﬁll %I ne- 2- car boxam

ide; 25 N (]Q—(B:Z@cmedm) ofaBicPcld[2.2.2]oct-3-y1)-furo[2,3-b]pyridine-2-carboxamide;
] hept -5-yl)-thienog[2, 3-¢ oxam d dalzabl cyclo [2.2.1

L hebt - 6 y1 P Aremupmlots SHpiboharold aat BYRdnF decerbor

N-(1- (6- |
13 2 b pyr ez B AR ey e s R g2 e Bl
] hept - 55y| N4 hi(@nekidiRatabieyslbid. ME}OEBE@I)EBDisapﬂo@?IﬁHo[ﬂ-Z{ 2pgrdbedycl o [2.2.1

] hept-6-yl)-thieno [3, 2-b] pyridine-2-carboxam de; 30
N- ( 1- (6- metdsghoramdhi cycl of 2. 2. 2] oct - 3-yl ) -t hi eno[ 3, 2- b] pyri di ne- 5- car boxam

ide; N-(2- idi ide:
hent - 5. vi P A RRLTSsRZ o et S dsopramifuseia s levridinesS SHRRRmIT o 2. o
1] hept - 6- y| (2 Bk clopa. 2-19&@%13&1) -BsoprapII TR AR igiridine-5-carboxamide;
N-(1-(6-nethyl)-azabicycl

oct-3-yl)- t%(bﬁ@[r@ﬂwlqui@pxcv@pﬁé éloéiaﬁﬂakaﬁbylsulwyv@d@m@gmne 3-

PCT/ USO%/Z thox ({2 azabicyclo[2.2.1
] hept - 5 yl ) W15, 2- b] pyri di ne- 6- carboxam de; N-(2-azabicyclo [2.2.1

] hept - 6-yl )Ni(%@ib@cy[cﬁ}[izb]]hagy Blylf) NemEtheRUBAXATIOE, 3-c]pyridine-5-
N-(1- (6-methyl)-azabicycl of
oct - 3-yl ) - tartwrepdde?- c] pyri d| ne- 2 car boxani de; N-(2-azabicyclo [2.2.1

hept - 5-yl lo[2.2. 1
Hicopt - 6. y1 Y VRP BRI S2 tiNeol BREr SRy BRIhGar oy Py’ ©vel o

- (6- et hyl )cambjnqdeclo[Z 2] oct-3 -yl)-thi eno [2 3

-c] pyri di ne-5-car boxani de; N (2-azabi cycl of 2.

] kept - 55y1 WA hilemstipiBazspisyelph: %%]Dst—%-éd)ﬁbwaﬁﬁ?d?eb]m@pz%%&mxem%[ 2.2.1
kept - 6- I
et - 6 V1D el it SHBNG 91heantes PRRMMR Mrbdamice;

oct-3-yl)-tAu %Qa{b%}%hﬁi w}r;hs@t-egaﬁmmbp@%ypﬁﬁme ZLGarbby(a&naa,abl cycl o
] hept-5 - l]?l t hi eno[ ne- 6- car boxam de; (2-azabicyclo
] kept - 6-y1) ﬁh{@ﬁ@[tlyl)za@myfﬂp@ hélogt- %ﬂbtﬁbwaﬁm?ebjpyndmeé carboxamide;

N-(1-(6-nmet I

byt of of 204 er B ARl 8By S AL AR Bt BB 9. 1 ) hept-5-y1) -1
H- pyrraleo| Mz@iw@cw[me-1%@&6@@)@56@@ 3-bnﬂyy(rﬂmzsabarbmczﬂn@ﬁa 2.1 ]hept-6-yl)-
1 Hpyrrol o] 2, 3-c] pyri di ne-5-carboxam de;

N- ( 1- ( 6- methgd )(6 arzeékmlbwbw@o@ %jlbét—ﬂwhyenq%bmdmﬁ%wbw@ 3-c] pyri di

5- b thyl- 1
oy o of VL e M2 BB S AL RSty ™
]kept 6- y| )Nv-12-ardtisslciol 2. BH phepE- el;@j 211631092 wnpydndm=<5enaasmxa¢p de;

N-(1-(6-methyl)-azabicycl o[ 2 £ yl)-3-bronof uro[ 2, 3-c] pyridi ne-5
N- (1 -(6-methyl)- azablcyclo[Z 2. ]oct- -yl)—thleno[Z 3-c]pyridine-2-carboxamide;

2.2. 1
2.2.1

— —

25  N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[2,3-c]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[ 2,3-c]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[ 3,2-b]pyridine-2-carboxamide;

30 N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-bpyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[3,2-b]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[ 3,2-b]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-b]pyridine-6-carboxamide;
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20 carboxam de; N-(2-azabicyclo [2.2.1 ]Jhept-5-yl)-3-bronofuro

[ 2, 3-c] pyridi ne-5-carboxam de; N-(2-azabicyclo[2.2. 1

] hept - 6- YWp-03amenof ur of 2, 3- ¢ pyri di ne- 5- car boxam de; PCT/US02/29827
N-(1-(6-methyl)-azabicyclo [2.2.2] oct-3-yl)-3 -chlorofuro

[2,3-c] pyr ']\ﬂgzn@za’élcy&@@bpf(]ﬁ@%tdﬁ l)gﬁeﬂb[é%}géﬁ@dlﬁé%lc@{b%xé’mﬂde

] hept 5-yl)-3-chlofof uro[2 di ne- 5-car boxam de; or

N ( 2- azabi &¥2- az[aBchlQ[Z 2.1 hept-6- yl) thleno[3 2- b]pyndme _6-carboxamide;

h 6-yl)-3-chl d d of
Formul a 1, NFele6mehe) SeitpoLio Pty Ghdn B o boBL G RGO Eor t ne
foll owing ag ié&%b%&@[gbﬁﬁ]ﬁeptof Q&r?ﬁ? ﬁ%d{n@gggﬁbgﬁﬁlﬂesal t 30 thereof

as a pure en ntl (0] racem er eof

N- [é (65 méV\hyj z)zaaﬂzgcﬁbpyz:l JagR- 62yB]tl/mhe[3/2y¢]byrﬂimet—h—3¢mjobf<mnm1[63 ﬁ f] pyri gi ne- I6
r i 238 WD 59252 PCT/ US02/ 29827 - et

S SR Iatbopr Iy a1 2 o ok ) frieon2, 2 R i o OIS it oy N[

D et Y W ARABLo562%L Aoy hrerto B sl el tHRN S chitlRhiidk; ] pyr di ne- 6

car boxam d
N-[ 1- (6- methy- azaaisgabpyzzi]@é@,eymtmm[a 3y¢]13yr2d1f1é a@amfouam{da 2- c] pyri di ne- 6-

car boxam de; @{ ]é ne é azabi cycl o[ 2. oct - @]D ﬂl orofuro
[3I 2-c] p%rﬂ‘ﬂﬂn wethy 5@%@1@%& 2. Nogt-3ry)-uipmal ?&T P%%‘é‘kﬁ'?:f/ 8’“[“?1 % 2] oct-3
_1y ( %5 ;Té{) h;?\g@ gglcggloll% % ghggt%—g )qg1ego[3]20c]5%c98@( B AR xarhide;

oct-3-yl]-2¢ zomw@ab 2211@131;:% lyIJ#tl‘iﬁn@[?»Q&f]bmﬁm dearbokhrhide;
1- (6-net hyl)-azabi cycl o[ 2. 2. 2] oct - 3- Ié trlfluoromathylfur%[SZc]pyrldln
e-6- car boXabh- @erne‘@é’]()@é@tl‘iblc ﬁe%]o‘NF%Y -1 Hepyre¢ly 1Py clayihiicy cppoxamide;

[(262 2] ot )N?’ %3.1’%&8 @[gugda%yg Ainepfrorb, £ P8RS bdNabntde;

oct-3-yl] -2« (zoa/zrabmya;ld[znz ll]hyﬂat)wm[}spgn@lbm-c}pmans-s ccaehscbmxad‘ﬂ de; N[
1- (6-net hyl ) -azabi cycl o[ 2. 2. oct-3-y E] thylamno] %
3 2- c]l@yr (Ines- @Bthzzaraﬁ%bz%}fﬁl 2.2 gct-3- yl) it yl-1H-pyfrolo[2,3-c]pyridine-5-
N-6 [ 1-(6- et %Qn%)d%fab' cycl 0[2 2.2]oct-3-yl]furo[3,2-c]pyridine-2,6-dicarbo
xam de; 2- “qce [ 1-(6-nethyl)-azabicyclo [2.2.2] oct-3-yl]furo
[3,2-c] pyr |N1(23Qzaﬁtcyclo[2.2.1]hept—S-yl)—1~methy1—lH—pyrrolo[2,3-c]pyn'dine~5-carboxamide;

N-(2-azabicyclo[2.2.11hept-6-y1)-1-methyl-1H-pyrrolo[ 2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-3-bromofuro[2,3-c]pyridine-5-

20  carboxamide; .
N-(2-azabicyclo[2.2.1]hept-5-y1)-3-bromofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-3-bromofuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-3-chlorofuro[ 2,3-c]pyridine-5-
carboxamide;

25  N-(2-azabicyclo[2.2.1]hept-5-y1)-3-chlorofuro[2,3-c]pyridine-5-carboxamide; or
N-(2-azabicyclo[2.2.1Thept-6-yl)-3-chlorofuro[2,3-c]pyridine-5-carboxamide.

The compound of Formula I, where the compound is any one or more or
combination of the following as the free base, or pharmaceutally acceptable salt
30  thereof as a pure enantiomer or racemic mixture thereof:
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-2-ethynylfuro[3,2-c]pyridine-6-

carboxamide;
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car boxam de; nethyl 6- { [ 1-(6-nethyl)-azabicyclo [2.2.2] oct-3-ylam no]
carbonyl} furo[3,2- c]pyridine-2-carboxylate; 25

N-[1-(6- nwoh)y,io)%azabl cyclo[ 2.2.2]oct-3-yl]-3-vinyl furo[ 2, Cajysyr/2dene- 5-
car boxam de; N[

car boxam 48 “@F* ’fi‘*?aa%&id Tt iob bt e dnes

-ynyl furo kZbdxariidpyri di ne-5- 30 car boxam de; N

1- (6- et hyé\? azabi cycl o[ 2. 2. é_]z -3-yl]- cyanofur?

car boxam d&¥-[1-gemeibybsaops ﬁ@ﬂP@é’OY]ﬂ@%@quﬂi 2 Pyndm
1- (6- et hyl Qtrb d(éycl o[2.2.2]oct-3-yl]-3-fl uorofuro[2 3-c] pyridi ne-5-

car boxani dé& ?

1- (6- met hy - tla%@ RictyDl bR el gD OCt o=y -23ﬂuc@dmfdﬂB ol ApRidihegyr i di ne- 5- car boxa
mde; NI net hyl ) - azabi cycl of 2. 2.

oct-3-yl]- Salfopmmlﬁbr onet hyl fiiro[ 2, 3-c] pyr| di ne-5 5 carboxam de;

3-(acetyl a

1- ( 6- met hyﬁ% ﬂa@a e{'h}'@fa(%fli‘%écl%[]zgc%]o?'%ﬂl]]TZ (P0BuEold 9}37%?1% 5- car boxani de;

C%pyl‘l di ne- 5-

N-[ 1-(6- nghfykamagabi cycl o[ 2. 2. 2] oct - yI ]-3-(pyrrolidin- |
-yl )furo[2,3-c]pyri di ne-5- carboxani de;
N[ 1- (6 mefNail- §6~mﬁbl)fﬂ}@b191’<20[2 22?,]9@1*3-81-]321-‘}1‘0310@@% plpyadinadt f ur of 2, 3- ] pyri
di ne-5- carboxam c(ii 5-[
1- ( 6- me? hy F¥°334B1 8yc| o[2.2.2] oct-3-yl]faro[ 2, 3-c] pyri di ne- 3, 5- di car boxamni d
e, NI N-[1- (6—methy1) azabicyclo[2.2.2]oct-3-y1]-2-iodofuro[ 3,2-¢]pyridine-6-carboxamide;
1- (6-net hyl ) - azabi cycl o[ 2. 2. 2[] oct- 3- g/?,‘q-S-fornyl furof 2, 3-c] pyr.i di ne- 5-
car boxam dé{ [ 11&-methyl)-azabicyclo[2.2.2]oct-3- —tnﬂuoromethylfuro[3 2-cpyridine-6-

3-acetyl - H’ﬂé thyI) azab| cyclo[2.2.2]oct-3-yl]furo[ 2, 3-c] pyridi ne-5-
car boxam d&*°ReTH

1- (6- et hyly) a@&ﬁlawcglmi;ﬁ éin%}r@@tazabﬁé&@mz@i]@armnwr&[3rz,us]@bﬁdlac-6-
c] pyri di ne- 3 car boxyl at e; N-(2 azabi cycl o[ 2

] hept - 35yl )Camoe@myiqyl furo[ 3, 2-c] pyri di ne- 6- car boxam de; 20

N- (2- azabi

et 51 FEB DTy Aot b el gyl degpmine o

N-(2- azabi ¢Y@oRah@e2- 1 1 hept-5-yl)-2-cyanofuro
[320]p ri di ne- 6-carboxam de; N-(2- azabicyclo[2.2.1

] hept - 5yl N-pL-{6-msfiolazebisydold) blortdi-ik-25Ldias thpRemaci&irol 3,2-clpyridine-6-
carboxamide;

20 N-6-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]furo[3,2-c]pyridine-2,6-dicarboxamide;
2-acetyl-N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]furo[3,2-c]pyridine-6-
carboxamide;
methyl 6-{[1-(6-methyl)-azabicyclo[2.2.2]oct-3-ylamino]carbonyl } furo[3,2-

* c]pyridine-2-carboxylate;

25  N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-vinylfuro[2,3-c]pyridine-5-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-3-ethynylfuro[2,3-c]pyridine-5-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-3-prop-1-ynylfuro[2,3-c]pyridine-5-

30  carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-cyanofuro[2,3-c|pyridine-5-

carboxamide;
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N- (2-azabicyclo[2.2.1 Jkept-5-yl)-2-chlorofuro

[ 3, 2-c] pyridi ne-6-carboxam de; N-(2-azabicyclo[2.2.1

] hept - 5- Wp-030menof ur of 3, 2- c] pyri di ne- 6- car boxam de; 25 PCT/US02/29827

N (2-azabicyclo[2.2. 1 ]hept-5-yl)-2-iodofuro[3, 2-c]pyridine-6-carboxan de;
N- (2- azabi Wgﬂ— &-Rethyl)zabic clo[2 2. 2]oct-3—yl] 3-fluorofuro[2,3-c]pyridine-5-

] hept-5-yl)-2-trifl uoromet% furof 3, 2-¢] pyri di ne- 6- car boxani de;

2- (acetyl altralrbo):arfﬂdéz azabi cycI 0[2.2.1 Jhept-5-yl)furo [3,

ThentY 5 ot FEEC G ma RS oA T S Bafak S SroatosARifs a0
N-(2- azabi qy. m@i&f%yﬂ) RGBS G2Y Aol 3.9 Rt mib A Rl (o] B RysdiBysi di ne- 6-

car boxam de

1- (6- rreshylc)irbazabjdeycl o[2.2.2]oct-3-yl]fiiro[3,2-c]pyridine-2, 6-dicarboxam
de; 2-acet I-N-2azabcc|o[2 ept-5 -yl ro.[ .

3,2-c]pyri ér@@ﬁ Hamiogdkh @@et@@@%e@@p%@%g??p@#%@éf olg¥BdineRat hy|

6-[ (2-azabi 8%&(% Rl 1 ] kept - 5-yl am no) car bonyl ] furo[ 3, 2-c] pyridi ne-2-

car boxyl at €; azabicyclo [2.2.1

] hept - 5-yl N-Bt- {ﬂ-ﬂmihfyl)Larz@lﬁlay@o[Q]Mbbm nB-Bepgaohdxdnryi@ro[2,3-c]pyridine-5-

N (2- azabi cycl of 2. 2.

] hept - 5-yl Pal@ﬂé%m&dﬁyl fiiro[ 2, 3-c]pyridine-5-carboxan de; 5 N (2-azabicyclo

|22 ol nepty g6>[($5)@?nlgga%?cykrombw Sl S1EhRU B PR5 R SR e

N ( 2- azabi cy
] hept - 5-yl )cal%ggmialef urof 2, 3-c] pyri di ne-5-carboxam de; N-(2-azabicyclo

[2.2.1 Jkept-5 -yl) -3-f|uorofur052 3.-cC ridine-5 -carbgoxam de;
(5 aznb; ByaHs (ot pebpyolst ot o T ByBAEpry s PR A

- car boxam [ 1, ;
] hept - 5-yl ;%?gl F’%&lggfa%gnﬂél? %& [?uzrz%]%gl Y, Q]3p§)rr?1 Hlfuro[%3 Cg)lylglginaen% de;
3- (acetyl aréafw)caxhid(ez azabl cycI o[ 2. 2. 1] hept - 5- yI )furo[ 2, 3- c] pyri d| ne 5-carbo
xam de; azablcgrzlo 1 ] hept - -y% rraolidin-1-yl)furo
[2, 3- c]léyruf%daqq@l%l[lc mé&la}}raaéblcw‘e Ja%aﬁr y%ﬁuéo %é -gipyridine-3-
] hept - 5-yl ) ﬁ)h&%] Ihyl am no]furo [2, 3-c] pyridine-5- carboxam de; 15
N-5-[1-(6-rme azabi cycl o[ 2. 2. 2] oct-3-y1]furo[ 2, 3-c] pyri di ne-3, 5-di carbo
xam de;  Npethy@zaffil ggehahy)-8zabicyclo[2.2.2]oct-3-ylamino]carbonyl} furo[2,3-
]hept 5-yl)-3-fo | furo[ 2, 3-c] pyridi ne-5-carboxam de;

3-acetyl - I\I-deﬂl&g% -eyrboeflaten 1 | hept-5

-yl f 2, 2.2.1
[hebt - 5oyt AraeReORSREr TURR SRR E Ty T pya S RIS
N- ( 2- azabi qy¢2- @:Ea&@clb[Z 2.1Thept-5-y1)-2-prop-1-ynylfuro[3, 2-c]pyr1d1ne 6-carboxamide;

hept - 6-yl et hyny| i di ne-6-car boxam de
}\j_ ( FZ) az ai; )CN,—Q ézfa:b%/ozzlfp 2. 15hept- ]1) 3 cyanofuxo[3 2- c]pyr? ine-6- carboxamlde

}\f(egt oy @@ REBg oy, b5 3122 5hBWr S} N2 By ARl xR Simide;
] hept - 6- y| )N-Z2-axditgtlof D 3 ]12ptD py)y2-dhloeofbrofR2-bipyaidinted-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-2-bromofuro[3,2-c]pyridine-6-carboxamide;

25  N-(2-azabicyclo[2.2.1]hept-5-y1)-2-iodofuro[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-2-trifluoromethylfuro{3,2-c[pyridine-6-carboxamide;
2-(acetylamino)-N-(2-azabicyclo[2.2.1hept-5-yl)furo[ 3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-2-(pyrrolidin-1-yl)furo[3,2-c]pyridine-6-
carboxamide;

30  N-(2-azabicyclo[2.2.1]hept-5-yl)-2-[dimethylamino]furo[3,2-c]pyridine-6-
carboxamide;

N-6-[ 1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]furo[ 3,2-c]pyridine-2,6-dicarboxamide;
2—acety1—N—(2-azabicyclo[2.2.1]hept~5—y1)furq[3,2-c]pyridine-6-carboxamide;
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N-(2-azabicyclo[2.2.1

] hept-6-yl)-2-fluorofuro[ 3, 2-c] pyridi ne-6-car boxam de;

N ( 2- azabwoyaslozf222 2. 1 PCT/US02/29827

] hept - 6-yl)-2-chl orofuro[ 3, 2-c] pyri di ne- 6-car boxam de; 25

N- ( 2- azabi %2 : e - idine-2-

] hept - 6-yl @e;ﬂl}gr%g[sr%? 6&?0(1)c~[y§1,o£%.(2;]1&he’p I d|yr%%mlélo)ggl}bgggl(l;i%mc;&;z C]m 2- a%abi cycl o[ 2. 2.
1] hept - 6- ylcﬁrbaxylmfépf uro[ 3, 2-c] pyri di ne- 6- car boxam de; N ( 2-azabi cycl o
[2.2.1 ]he 2-trifluoronethylfuro

b d
2- (acetyl a% E?o?zaMCQ’QlDQz%Ml'@PE{SﬂE)? 21nylf]u[9 3 é:)_yg;x}d n%lzogr- Qoxamﬁar oxam de;

3, 2-
][ hept C]epz[ ﬁgﬂ‘%za%lc& F%l%ﬁmeg%)y))'\% (\@f@%ﬁ C‘%}g%ﬂﬁ%é Cgrb??())(arcrzlgireboxam de;
N-(2-azabi wei 94aBicRelb[d. D e pepB5 W)} 3-Brdpdi -pi fuyd 2B clp¥rfdihe-6f Artdxathpler i di ne- 6-

car boxam de;

1- (6- net hyIN- (%mb{ccm]l@[%?i @P’QFﬂ&3-8¥WfWPﬁzr%T]BYleéf‘égﬁanﬂXﬁ@ldE 6- di car boxam

et -6 y1 ) NP3 300 bon taPhaoe: earmefufiaednbiee e, (TN b o o

] kept - 6-yl Nr(zlgz)a%fyy@lggyth]ﬁegf 8- yﬂ)?a ZodeFuy[2) ﬂt][p?n@meisadaﬂﬂxmhﬁde@
N- (2-azabicyclo [2 %3 vinylftiro
[2, 3-c] pyr M(%ezabxcwellobb%éﬁﬁeﬁéS )- r(ﬂ_uoaczraﬁhﬁlﬁap@[ P clpyidine-5-carboxamide;

BRI S e
N-(2- azabi ng -Bzabiyélol2.2.1]hept-5-y1)-3- épyrrohdm 1-yhfuro[2,3-c]pyridine-5-

] hept - 6-yl) cyanofuro[2 3-c] pyri di ne-5-car boxam de;
N- (2- azabi cybonfid?; 1 | hept-6-yl)-3-fluorofuro [2,3 -c]pyridine-5

] ﬁSL? Tyl )1‘? 2 P@y@éﬁ’g@q@%f %31,1}23 Fdifhethylaminolfuror2 3-clpgpidine-5-

N-(2- azabi eyfpoRididd; 1
] hept-6-yl)-3-trifhioronethyl furo[2, 3-c] Eyrldl ne- 5- car boxam de; 3

- (acet ybamM&)[1 Né(@etbszlérbzabwpb[% 2.2300t-31H pnol%?»yﬂr)w@m 3,9-dicgrboxamide;

di b b
heptt oy R ERROERIh D el bR b S o 2 yrhtinesS-carbopamider
N- (2- azabi %yﬁegﬁii-gz-&zabf@%fﬁzﬂ NepB5 [yditurBl2taLt pyiinok futadhckatridd pyr i di ne- 5-

15 car boxam de;

1- ( 6- met hylrmethﬁﬂébﬁ(mfllb@@kﬁz 2}1dbent-3-yipping)esroenzll Breld3-elipieadine 8- di car boxani d
e; N (2- azalc 0[2.2.1

] hept - 6- yI )& {ﬁ/l furo[ 2, 3-c] pyri di ne-5-car boxam de;

3-acet y- NN@z amy@w{ﬂz Q[I?he%)t—ﬂ}}lﬁ%ﬂ@n}’lﬁ)rﬁMrzlb]%)yﬁdm]a%ycfarbbmﬁn&& car boxami de:
or nethyl 5-[2-azabi cgcl o[

] hept - 6- yI ¥i(Heyabigyslony.R]liliaps P2 B2oTy Hyaylfeo3. 2 elryrfipe byt @amidse conpound

of Fornmul a r ation of the
Fol 1 owi ng. ATG HE FelotE2d BEE Yt ErR B LR STy HRE Sy SO
N-(2-azabicyclo[2.2.1]hept-6-yl)-2-fluorofuro[3,2-c]pyridine-6-carboxamide;

N-(2-azabicyclo[2.2.1]hept-6-y1)-2-chlorofuro[3,2-c]pyridine-6-carboxamide;

25  N-(2-azabicyclo[2.2.1]hept-6-y1)-2-bromofuro[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-2-iodofuro[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-2-trifluoromethylfuro[3,2-c]pyridine-6-carboxamide;
2-(acetylamino)-N-(2-azabicyclo[2.2.1Thept-6-yl)furo[ 3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo{2.2.1]hept-6-y1)-2-(pyrrolidin-1-yl)furo[3,2-c]pyridine-6-

30  carboxamide;

N-(2-azabicyclo[2.2.1]hept-6-yl)-2-[ dimethylamino]furo[3,2-c]pyridine-6-
carboxamide;

N-6-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]furo[3,2-c]pyridine-2,6-dicarboxamide;

_41-



thereof as a pure enantiomer or racem c mxture thereof: 25

N- (1-azabi cycl o[ 2. 2. 1] hept-3-yl )t hi eno[ 3, 4-c] pyri di ne-6-carboxam de; N-(1

- (6- et hywp-oapaasryclo [2.2.1 PCT/US02/29827

] hept - 3-yl )t hi eno[ 3, 4-c] pyri di ne- 6- car boxam de;

N ((3R 5R) lawydrb&ianedH- car boxam de;
or N (1- az%%‘?%@?ﬁ gkﬂ%eﬁjé%bgqﬁelpﬁ%s %S{I)E‘Irl{g% 91p§r ‘ﬁifﬁ €p|EE1Ie 6- c?f?boxam de. 30
The conpounsethfl -f- mbasyblp[m élk&pt—ﬁ@lmn@ouhdayl}fumﬁ& 2enipyrhinen®dr e or

combi nati on of the following as the free base, or pharmaceutal |y acceptable
salt thereB¥ Oéé’ataeapure enant| onmer or racem c m xture thereof:

N-(1-(6-metyyh) i I _ -5-carb

oct - 3-yl )thlltte(?lgf %%Qgﬁ%;%r]ﬁ%l ne- % cele é@%‘%rl}]zé C]pyrhdfne Ko /06{%%51%’2

PCT/ US02/ 298237-azd¥iyR il atiijeapeicofiR 3 2ttynylfuro[2,3-c]pyridine- 5 carboxamide;

] hept -5-yl)thi eno ridi ne-6-carboxam de; or N—(2 azablcglo[221

] hept - 6-yI )Nf{?@ﬁ@lw&‘m{zéﬂ Dt A3 eremat Bk AP a3 -cirmadns mpeibrre e or mul a |1,
e o SRTBMolc R 20Y 180 60 AR Bl r 25 SRR Oltn@lanhifle 9| OW NG 28

the free bas hereof as a pure
enant i onmer NI(2IaEd1ﬁ¢’§lcm[BEXH]hEE;Q GLﬁF—B&mforofﬁi-o(i 3-0Wiaﬁr&y$bﬁbb}2anﬂdé,

L)“h)

] kept - 3-yl ) - benzot hi eno | g ridi ne-3-carboxam de;
- (6- et hyI )Ne@—amtégb@lqifz [Zzljlzepi— ]'ﬂgrétlo L%é]pzf@ﬁmeeﬁéarpwzméq spyri di ne- 3-
car box

(3R D NG et S50 A OB R A S I, ar box
am de; N‘ (3-(acetylamino)-N-(2- azab1cyclo[2 2.1Thept-6 -yl)furo[2 3 -c]pyridine-5-carboxamide;

-azabi cycl o] 3. 2. 2] non- 3-y gge benzot hi enol 3, drl)ne 3- car boxani de;

N-[ exo- 4(S) ﬂ(2~az%¢>@y&28 I[Tizepg-61v1) ﬁépffméldW} ypﬁa_rO[Z?’ -c]pyridine-5-

] benzof ur o[ ‘}“@ r| di ne- 3- carboxam de; or N-[exo0-4(S)-1-azabicyclo[2.2.1
] hept - 3- yI] ehzot hi eno[ 2, 3-c] pyri di ne-3- 15 carboxam de. The conpound
of Formula N,(zwﬁﬁ@cldjg 20I9RER\eRd )-B § dideyhyein0TfurepR 8- Qpyridirdi nat i on of the
following as the free base, or pharmaceut aIIy accept able salt thereof as a
pure enknt i efeaxa@ide; aceni ¢ mi xture thereof:

N (1-(6- ety pr- 3230 EH S idycfor3hfbers- %yfhm?fezc%ﬁsaqﬂe%% RedrbRhhidl ne- 3-

car boxam de:

N-(2- azabi CNC(EQEQJH%ICM[BQHQh@ﬂG ylj-taemmm(qa@L@p?nmh@ysmadmmnaiepar boxami de:

or N-(2-azabicycl g-,a lehept- 6-yl ) -benzot hi eno
[3, 2-c] pyr i HeerslN-€rembicel 2. 13 oA 6rbimE, 3-6 lysdineshearboxanide; res ent

composi 11 orkRE o ARy PRES A0 BpBE oo RS S el TroC T o2

phar macgut | gabdxylagccept abl e salt and a pharmaceutical ly

-The compound of Formula I, where the compound is any one or more or
combination of the following as the free base, or pharmaceutally acceptable salt
thereof as a pure enantiomer or racemic mixture thereof:

25  N-(1-azabicyclo[2.2.11hept-3-yl)thieno[3,4-c]pyridine-6-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)thieno[3,4-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[ 3 ,4-c]pyridine-6-carboxamide; or
N-(1-azabicyclo[3.2.2]non-3-yl)thieno[3,4-c]pyridine-6-carboxamide.

30 The compound of Formula I, where the compound is any one or more or
combination of the following as the free base, or pharmaceutally acceptable salt
thereof as a pure enantiomer or racemic mixture thereof:

N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)thieno[ 3,4-c]pyridine-6-carboxamide;
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acceptable carrier, and nethods to treat the identified diseases. In

anot her aspect, the invention includes treating a manmal suffering from 30
schi zophrwpioaozmspsychosi s by adm ni steri ng conpounds of PerAshza29827 n
conjunction wth antipsychotic drugs (also called anti-psychotic agents).

The conpoundg. &fabch@lo[ZJI @F@ﬁﬂswﬁﬁa{o[mcmﬁdtﬂa% -SdibbReeheki ¢ drugs can be
adm ni stered sinmul t anéeous at separate intervals. Wien admi ni st er ed

si mul t aneoAé(Zyazaheydo[aobmmpt-@m)ﬂn@o{%-cm@meﬁz@zs@camw US02/ 29827
present invention and the antipsychotic drugs can be incorporated into a
single pharmaceutical conposition. Alternatively, two separate

cOnposi L1 ons, | a8 cofPBund Gl OnEQIRAUARS R 1y RE S Hord gvent  on and

the other containing antipsychotic drugs, can be adm ni stered

si mul t aseousinpinatioof ﬂnetfdsiknmegbmmerfmﬁﬂoam ot pimnpa@eslmﬂty aiceapéabld salf provi des a
met hod corrprl sing admnistering a thera ally effective anmount of a
conpound oftharenf ap p OYE RN HDEAT TATFIHE n’é"tg aut | cal conposi tion contains

sai d conpoyn QI z%bf 910 egt—%gﬁ ROESholB! n@g%ﬁ@ﬁe c%?oo‘x ldédes a

phar maceutic osrtTo rising a co Fornru or a

phar maceut |Acal-d6ymam§75fatzaﬂnbﬁls[alz1]h£1ﬂ¥3@yij-baﬂ@t}acnb¢ps phaapymlmem [ caI ly
accept abl e exci pient. The pharmaceutical conposition is admnistered

rectally, pérﬁpéaamdﬁ, oral ly, subl i ngual Iy, or parenterally for a
t her apeyti Gal I[;K 5%3 IISARTIN fﬁ _y§ E&ﬁ{ éntjp‘r%ﬁ inE QMRARxhIRR; | S

adm ni stereéd | Tver-a und vention I n an anount
of from abou{l-4xa0{3clofB.2. a}m,m il%emgyﬂkgmpi Zh@@mdmm -Boarbokarside:d manmal per
day. The pharmaceutical 15 conp sO admnistered to deliver a

conpound ofN-fexe- ‘Eﬁb&@ﬁ%bli?m%zl ]dheﬂtﬁ' Bdﬂl]bﬁﬁﬁfﬁ‘to[%g ANGHEpout 0.1 to about

50 ng/ kg of 1%89&'m1‘ﬁ‘3' ght of said nmammal per day. A pharmaceutical

conposi ti on conprising a conpound of Formula | or a pharmaceutically
accept abl e pdxb-4(Bp 1 @aibicyio[art i1hgsBeyifit jrenaghinho[ 2@adparidiptdr maceut i cal |y
accept abl e excipient. The pharmaceutical conposition is 20 adm nistered to
i ndeperiéentcﬁliboé%midﬁi ster said conpound and said agent rectally, topically,
orally, sublingually, or parenterally for a therapeutically effective
interval. The pharmaceutical conposition is adm nistered to deliver a
compound of t he Theessmbund of/Estiniual, bvhexamheacmnpdundfis énymnea;anreﬁr 001 to
about 100 ngy/ kg of body weight of said mammal rmaceuti cal

conposi ti oﬁombméﬁl@’@) Oﬁﬁﬁfﬁn‘%‘{”@gé‘ﬂ thedregdrssy 6F Pl?%’mé cﬁ.ﬁﬁ?:Pt%\lgi e present
i nvention I t 50 ny/kg of body wei ght
of said rramﬁT‘L'ar peg%gﬁ]é &%ﬁé&g{%@%ﬁlfg@%ﬁ%@ﬁgﬁg%so i ncludes a use of a
conmpound aQGOr-(H-mgthyt)-dzabicydla]2.2.2]oct-3-yl)-benzothieno[3,2-c]pyridine-3-

carboxamide;

N-(2-azabicyclo[2.2.1]hept-5-yl)-benzothieno[ 3,2-c]pyridine-3-carboxamide; or

N-(2-azabicyclo[2.2.1]hept-6-yl)-benzothieno[ 3,2-c]pyridine-3-carboxamide.

25 A further embodiment of the present invention includes the compounds of the
present invention, pharmaceutical compositions containing the active compounds as
the free base or as a pharmaceutically acceptable salt and a pharmaceutically
acceptable carrier, and methods to treat the identified diseases.

In another aspect, the invention includes treating a mammal suffering from

30  schizophrenia or psychosis by administering compounds of Formula I in conjunction
with antipsychotic drugs (also called anti-psychotic agents). The compounds of the
present invention and the antipsychotic drugs can be administered simultaneously or

at separate intervals. When administered simultaneously the compounds of the
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| or pharmaceutically acceptable salt thereof for the preparation of a
medi canent for treating a disease or condition, wherein the manmal woul d
recei ve swopsoersic relief 30 fromthe admnistration of &Crhesezapsetically
effective anount of a7 nicotinic acetylcholine receptor agonist. The

bresent | nYeOLkqDy i hAARBeRAIRELAEs GnORROUPGRAGAEAAGd 0 Formula |

or pharmaceutically acceptable salt thereof for the preparation of a
medi cament phemaceutica\NDORIDRIR SLPTFRVEISORY REP2rAte ¢anarasitiogs,d.edios@ase or

condition, wherein the | woul d.receive nptomatic relief fromthe
adni ni st r at’PBHIGIE ‘;aor’ﬂl??éﬁglggg_ﬁ‘ihie@éqsf“}; IRfepRet t_\flﬁ CORPINGE aﬁ_ﬁB%’f?ﬁfcc
acetyl chol i S}r&&e&t&amgg&g& -muﬁge}fe?ﬁlfot he di sease, or condition is any

one or nore conbi nation of t W ng: cognitive and attention

defi ci t s5synpt omg\ fifrther &nbbdiineat 6fthe messnothegetiar moviles asstdzidabegrisingh

di seases such as Al zheiner's disease, pre-senile denentia (ml|d cognitive
i npai r ment pdméusipries & eheerncrcally chfestbisrmannkor a ¢ripeaiwdiod thepressht i on defi cit
di sorder, a i .Gl i,V i . j nxi ety,
gener al - aniristyohPEs Pkl PE ek b e i R0 Pt aimaE

af fective di sor dgegresaiyialémivniabolindledesla phatreicestiical chapekitidn cemppgingonal i ty
di sorder, 10 traumatic brain injury, behavioral and cognitive problens in
general and caswesndebbornyjla hows Rliarmeqsiieally assme e pHbEEotddA ex, denentia

cosor o BRI e YA LIRSS B b gy o

Hunti n ase, I hson i8S

di sease, dygh@gsbridirenaldy, témedlyl srankeublitpludldy, g pateatepativafonmnd anor exi a
nervosa, W thdrawal synptons associated wi th snoking 15 cessation and
dependant dhergpestiealbit éffrstivegnteraal. dhe phermggewiceleasnpssiipndpadmigitersdioat ed

mecul ar deqenes 3t Bllouth 3R TR ISHAGEARNSI ARLAN BEAACIALLAON £ ol aucome,

YEr d CO: g{
or synpt ons " associ e ese invention also I ncludes a

met hod for sbe@anongg/ag of be@sweight ofeaidahdnan! pen day. MEheplarnacented t her eof
wherein the mammal woul d receive 20 synptomatic relief fromthe |

adni ni sir atcomrogitions Ao #ineiptsteredioglebvsfiacommonad pEthepresent igyHHPR {0 an
conprising adm nisteri t h i | anount
of a conp&rﬂ*?ém{;%f(s:%? iaﬁgutt(gl f?oareor(r)u a E%(g °g%§§ﬁ§§gl}§ :3@%% ‘%/I?%féﬁcn%g tJ‘tr\aﬁg?['e sal t

t hereof . The presphRirmiaByaithi @mmskionicogbtidas aaompbiadof Kurmutadat ang a
di sease or condition in a mammal in need thereof congri sing adm ni stering
to the mamphprmpcenticallyaceqpiable wi thsreedt ananti-peychoRigae o 042 conpound

cccor 10, LS ERLma) Bt SR 5l M REARLERLE ki oo vherei
fol | owizg: adpgiiiteiedac anitpaidetly hdmintkedrisgidtcompophd amd efd agent rectally,
topically, orally, sublingually, or parenterally for a therapeutically effective interval.
The pharmaceutical composition is administered to deliver a compound of the present
invention in an amount of from about 0.001 to about 100 mg/kg of body weight of
said mammal per day. The pharmaceutical composition is also administered to deliver
25  acompound of the present invention in an amount of from about 0.1 to about 50
mg/kg of body weight of said mammal per day.
The present invention also includes a use of a compound according to Formula
I or pharmaceutically acceptable salt thereof for the preparation of a medicament for
treating a disease or condition, wherein the mammal would receive symptomatic relief
30  from the administration of a therapeutically effective amount of &7 nicotinic
acetylcholine receptor agonist.

The present invention also includes a use of a compound according to Formula

I or pharmaceutically acceptable salt thereof for the preparation of a medicament for
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Al zhei mer' s, neurodegeneration associated with di seases such as Al zheiner's
di sease, pre-senile denentia (mld cognitive inpairnment), senile denentia,
schi zophrwnioa/ 02882 psychosi s, attention deficit disorder, a&cwarsor/zas2deficit
hyperactivity disorder, depression, anxiety, general anxiety disorder,

post traumibiien oSt §i8SRe & SIS, wiBRHh 188 thandhd] @Fdul ¥ R célive Syiitbmati@rgief r ophi c
| ateral sclerosis, borderline personality disorder, traumatic brain

injury, befiaw theatiministratiogif hitheeagenttilyredfectivegamamabf ehdicagioci at ed - 45 WO
03/ 029252 PCT/ USQ2/ 29827 with brain tunors, Al DS denentia conpl ex

denent i a a3%edrkaleg rafapEPT BENRSTs WhetsHd 65’3?“8&9?&99?11&0%% iO2¢ BJHBWet‘?f Lewy
Bodi es, Hunt i ' i Par ki ' I i dyski nesi a,
Pick's di sgéﬁggggg%?%%ﬁﬁg I oﬁg'oéé ggggﬁl?tgeﬁlgbﬁ ﬁg’?ﬁh?’;r‘{gﬁ%ﬁfem a and

anor exi & nexRsder Winkhiddeysakratiyinpdsosisted sathodisdasd soel is Alvhéiegs Biseessat i on
and dependant drug cessation, Glles de |a Tourette's Syndrone, age-related
macul ar degenwente dementis Guikbergnitive drpyEge: seilcgirmealipchizesHibh gl aucom,

or synptons associ.ated wdiF i . . s - | (Azabicyclo
75 15 havelastras gt dich B AR SE PR SRRl dticdr L 290 C
conpounds  @éprbitfodARGIORT gdridY.8Akntiety disdeddidsostitthihistid sthieskedisoridr] doddendBR
configuration and al so 1 ncludes racem c mxtures, the separate

st er eoi someffestivartisaederpaaisotroplic datergliclares. detiedns nersoseley disershi cal

Compoic | bt b o AR R g el ind SRR ¢ g

conpourfs W?ﬁéggﬁ%f%%@%‘g&@

conpounds  @fithighithdots, (488 Res¥eiconldd, Mehaien apddisad Wwthamwinve center (s)
on the [2.2.1 ] azabicyclic ring at C3 and C4. The scope of _this invention

iRcI udes suckone, demantip assopiatedayifh kryBedies dluptingior scbwntn? BkINSPRET i t i es,
t t t i ! R . i; f
St or eoonenibar Syt SRGHS,AREs SEPRE IR o At AERANTER B o

ex0- 4R H tiidnith bndbhdRexibne® 60 wiBd@REDsyHpbtexo adkdciarwd-wifR snidkéngendo i soner
is the isomer where the non-hydrogen substituent at C3 of the [2.2.1

azabi cyi6l i eessatiproundapsniandiluigcessatiuarties deda [Ioptpile's SyndiRmeragsTeiated ]ni ng
bri dges. macular degeneration, glaucoma, neurodegeneration associated with glaucoma, or
symptoms associated with pain.
The present invention also includes a method for treating a disease or
condition in a mammal in need thereof, wherein the mammal would receive
20  symptomatic relief from the administration of an o7 nicotinic acetylcholine receptor
agonist comprising administering to the mammal a therapeutically effective amount of
a compound according to Formula I or pharmaceutically acceptable salt thereof.
The present invention also includes a method for treating a disease or
condition in a mammal in need thereof comprising administering to the mammal a
25  therapeutically effective amount of a compound according to Formula I or
pharmaceutically acceptable salt thereof, wherein the disease or condition is any one
or more or combination of the following: cognitive and attention deficit symptoms of
Alzheimer’s, neurodegeneration associated with diseases such as Alzheimer’s disease,
pre-senile dementia (mild cognitive impairment), senile dementia, schizophrenia,
30  psychosis, attention deficit disorder, attention deficit hyperactivity disorder,
depression, anxiety, general anxiety disorder, post traumatic stress disorder, mood and

affective disorders, amyotrophic lateral sclerosis, borderline personality disorder,

traumatic brain injury, behavioral and cognitive problems in general and associated
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25 The exo isoner is the isonmer where the non-hydrogen substituent at C3 of
the [2.2.1] azabicyclic conpound is projected toward the snaller of the
two renmaiwong/omsrdges. Thus, there can be four separate PSONSNE2982e%X0-4(R),
exo0-4(S), endo-4(R), and endo- 4(S). -46 WD 03/029252 PCT/ US02/ 29827 The
conpounds  QfiiFgh Aok, (ADBIem St Cconyldx, AaMmen@Pidseahtty wattitDower’cent er (s) on
the [2.2.1] azabicyclic ring at , and C5. The scope of _this invention
i ncl udes rszodning, dinxdntie@ssoofatodarifh ey iBedies Hwtingios sebeh@nt aXINSPUS i t i es,
the separatge stereoisoners, an onposi tions, .of I i, degr of

st er eoc hemdésgﬁseptﬁr‘i%tv f ¥Sr£g‘?es‘f?’ %a’gﬁﬁwa%» Cit}'geﬁﬁfaflfﬁ?ﬁf%oéé?{,gke(lf ,ugﬁ,%SR),

(1S, 4S, 5R) ’bugﬁ 431 2vexia MeRosd, wthdhwalNymptotts BssoMafdd Qith smoki) O R- RO Ro
0 Ro 0 endo-1R 4R 5R endo- 1S, 45, 55 exo- IR 4R, 5S exo- 1S, 45, 5R The endo

i somer bs tchssatieoamet dapeadant tiug comatidry diilbesete 18 dostdtte's Syndrame Cgegtlatede

[2.2.1] azabicyclic conpound is projected toward.the | arger of the two
remai ni ng PRIYHEdegengrating %%‘HOF@&FQFéq%gert%lqnfé?ﬁgﬂatﬁ‘@FEg@ﬁ‘é’%83 hydr ogen
substituen : : azabi cyclic conpound is projected toward
the smal | eﬁsy%%)to eé%%(\)/\%gfg%[rxréﬁh%?%g bridges. Thus, there can be four separate
i soners: exo-(1R 4R 5S), exo-(1S,4S,5R), endo- (1S, 4S,5S), endo-(1R 4R 5R).
The conpounds of Fornmula | (Azabicyclo |V) have optically active center(s)
15 on the [2.2. iljheé’f’ﬁ}ﬁoéw ‘?chOFrPW@)f ZB@II‘EYC@fSéHEPV@@PUW gL REn{SFs thi s

| nventign ACbieial ATRE FhdlokiiAR Hinddeid thifaleRea! qRhRieprRem cal
purities, the'separate Stereolsoners, amd conpositions of varying degrees
of st er eocheif Bhal3Ruvhiipi@gonind darintiudes rabanicgnieimes| 18,s4far8S) |,

exo- (1R 4S, 6R), endo- (1S, 4R, 6R), I)%nd eng?- (1R_4S,6S): .. NV, .O ? , N RNNOO
ON R Ro H SKIFRISGPAS:14hg COmpaH s oR VASTESIoerFs o1 Selerclsmieal BUiilR. 46 6R

exo- 1S, 4R, e L SOIRL LS h GOSFRY r &)%Sb hyarogen

substi tuen%§%?g%6a%®q¥@' E 51'0&1co ?g |cyclolrx‘£{ﬁ%oqu}%‘gg§ed i Oproj ected toward

t he | arger sedredspecifiviy mehmingt ng bri dges. The exo isomer is the isoner
where the non-hydrogen substituent at C6 of tge [2.2.1]

N

}@/H

Ro

15
The compounds of Formula I (Azabicyclo is II) have optically active center(s)

on the [2.2.1] azabicyclic ring at C3 and C4. The scope of this invention includes
racemic mixtures of varying degrees of stereochemical purities, the separate
stereoisomers, and compositions of varying degrees of stereochemical purities of

20  Formula I being endo-4S, endo-4R, exo-4S, exo-4R:

H H H
o o o YO
o
N o o N N © N

endo-4S endo-4R exo-4S exo-4R
The endo isomer is the isomer where the non-hydrogen substituent at C3 of the [2.2.1]
azabicyclic compound is projected toward the larger of the two remaining bridges.
25  The exo isomer is the isomer where the non-hydrogen substituent at C3 of the [2.2.1]
azabicyclic compound is projected toward the smaller of the two remaining bridges.

Thus, there can be four separate isomers: exo-4(R), exo-4(S), endo-4(R), and endo-

4(S).
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25 azabicyclic conpound is projected toward the smaller of the two

remai ni ng bridges. Thus, there can be four separate isoners:

exo- (1S, ARpeFN29268X0- (1R, 4S, 6R), endo- (1S, 4R 6R), and end®CTARVABSGSE). The
conpounds of Fornmula | (Azabicyclo is V) have optically active center(s)

on the [3 2.1] aaRRbfg6hids of FOtndlh 1 CR-ARSCEHID) Ebe ayiontty afiive beusai(gvent | on

i ncludes 30 racem c m xtures of varying degrees of stereochem cal purities,
t he separ atoa the 1272. mz(aayc@@@zﬁg #@C1, 08024 £58 The SQQ}‘@rCé dhis grrenison Hmekpdes

conposi tions of var ree of spereo hem ur ties Formul a |

bei ng endo r@‘@ml?)ﬁnxé g? m@ eg’(?%oé% %ﬁ Sﬂ)aﬁﬁ%—{ H GHNONN

NN NMURL G 53t s B haryB Ot §s°e 5&eﬁi"@h@ 3ftiei® exo- 3R, 5R
exo-3S, 58S M{E éneé%%n%g% go 1} FormaJ I"a Azagl (;f/r& ois VI) have optically

active Gentmmadrbetﬂgﬁ(l{z,aR§52](IRMJdeISVhS‘ SR)NG SyStS):one center being at C3
when R2 is absent. The scope of this inventi on i ncl udes racemc m xt ur es

of varying degrees of y s ereo cal puritie ?%e egr stere0| soners,
and conpositions ‘va%j‘ing 1 e s of q" enm c i es of
Formula | being, 3(R): 0 H %yfgm N QGN N é’o ‘/3(R) The
conpounds of theQ present invention havi % he specified stereochem stry

have different | evels of activjt that far ven set . of | ues for
the vari abl dad R4t i t ut uen?’%”) oﬁ%ﬂlg‘%ner eﬁ‘ﬁyl‘t"b@z g“{r‘ ef er F‘@%fl‘g'égﬁﬁt he ot her
| somers. Ao e?i%' idofnet ?s thARSIEARE Rk o BRI SIBIBRMHARH: 66¢5 BRMhETY 2k as
hi gh as possibl'e, absolute purity is not Tequired. This invention involves
racem ¢ m izbsiegclizrdmponphis ptdjeniad ofvavdthgilager afélgerta@semﬂalrm&bredg@hem cal
urities when the Azabi | o is, substit th o

P 10  The exo isomer t1)s tﬁe ?somer wherlé the hor?— ycg“ogV\eAn substltugfrc ap E5 of the [2.2.1]

azabicyclic compound is projected toward the smaller of the two remaining bridges.

Thus, there can be four separate isomers: exo-(1R,4R,5S), exo-(15,4S,5R), endo-

(1S,48,5S), endo-(1R,4R,5R). '

The compounds of Formula I (Azabicyclo IV) have optically active center(s)
15  on the [2.2.1] azabicyclic ring at C1, C4 and C6. The scope of this invention includes
racemic mixtures of varying degrees of stereochemical purities, the separate
stereoisomers, and compositions of varying degrees of stereochemical purities of

Formula I being exo-(15,4R,6S), exo-(1R,4S,6R), endo-(1S,4R,6R), and endo-

(1R A4S,65):
TN GV (G AN (¢
. N.
RB'@HIN/U}{ }{lLN\‘ N\ RO RaN N)gi }{lj\{:ll R
20 H H H
endo-1R 48,65 endo-1S,4R,6R exo-1R4S,6R exo-1S,4R,65

The endo isomer is the isomer where the non-hydrogen substituent at C6 of the [2.2.1]
azabicyclic compound is projected toward the larger of the two remaining bridges.
The exo isomer is the isomer where the non-hydrogen substituent at C6 of the [2.2.1]
25  azabicyclic compound is projected toward the smaller of the two remaining bridges.
Thus, there can be four separate isomers: exo-(1S,4R,6S), exo-(1R,4S,6R), endo-
(15,4R,6R), and endo~(1R,4S,6S).
The compounds of Formula I (Azabicyclo is V) have optically active center(s)
on the [3.2.1] azabicyclic ring at C3 and C5. The scope of this invention includes
30  racemic mixtures of varying degrees of stereochemical purities, the separate
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am de/thioam de or is substituted with substituents in addition to the

am de/thioam de, 20 e.g., R2 is alkyl. Wien racem c m xtures and

conposi tiwo3meeszreferenced, it is meant racem c m xtur epCaN$O2APDSIi ti ons
of varying degrees of stereochem cal purities. It is preferred to carry

out st er eosdre6ikdi@s, WA lcBRPesitisnls Dfarfife 8¢8dde8 OF stehcliemichl pumitiepooduct to
appropriate purlflcatlon steps so as to produce substantially

enant i orer i Baamila Ihging endp xS, ak sendgilt bl aoStepBosetBePPve synt heti c

procedures for 25 producing enantionerically pure materials are well known

inthe art, as are pioceflures for u ylng acean m Xt upes to
enantionerically pu gt;BEm e S Iec 1u£;k
subj ecting the reac |o pro o approprl | | 5 steps produces
substantial ly enantlonerlcakiy pare naterlals SU|ta stereoselectlve
synt hetic procedures for producing enantionerically pure materials are -48
WO 03/ 029252 PCT/U%QQb%gSgﬁ wel | B 55N t hexal3k, SRS ar exxpraggesiures for
purifying racemc m xtures into enantlonerlcally pure fractions. Another
enbodi ment of the conpounds of Fornula | includes any one or nore or

conbi nation of the fallo onf rat| R2 eN 5
(1) (ii) where (ﬂﬁ e PR 8@%%&‘0 “\Z%ﬂ%‘@#??%ls%h%ﬁ%‘goﬁc%gm( pgtve Cﬁlg‘eréorrpound
has the R sjehepsh C]Tmbfcsycmnﬁg Fithond caasiswag AenaknonRgis abidat.evghen stry

i s unspecified at 6. Anot her enbodi ment of conpounds of Fornula I

i ncl udes arspopmef this llm‘tﬂn@wmmhms@@ﬁmmmﬂms of varnieg degeeswing confi gurati ons

f k2 0
(Re {5 absergsochpis parites Qe ppathsiebgbnaeuesl seotiibs el Pavas ol kyl,
cycl oal yy! de@fee@ﬁf’étereo&ﬂekﬂléal Bﬁnt@s (ﬁiﬁbﬂnulah%éf?@ St 8d RRKkY! , substitut ed

al kyl, cycloal kyl, or aryl; or (iv) the 2 2 1 rml ety has t he exo-4(S)
stereochem stry as di scussed I’QJ|n Anot her ment of conpounds of
Formula | includes any one @r conbyn t| of the foll owi ng
configurations for corrpound

3(5) 3(R)

The compounds of the present invention having the specified stereochemistry
have different levels of activity and that for a given set of values for the variable
15  substitutuents one isomer may be preferred over the other isomers. Although it is
desirable that the stereochemical purity be as high as possible, absolute purity is not
required. This invention involves racemic mixtures and compositions of varying
degrees of stereochemical purities when the Azabicyclo is substituted with only the
amide/thioamide or is substituted with substituents in addition to the amide/thicamide,
20 e.g., Rpisalkyl. When racemic mixtures and compositions are referenced, it is meant
racemic mixtures and compositions of varying degrees of stereochemical purities. It
is preferred to carry out stereoselective syntheses and/or to subject the reaction
product to appropriate purification steps so as to produce substantially
enantiomerically pure materials. Suitable stereoselective synthetic procedures for
25  producing enantiomerically pure materials are well known in the art, as are procedures
for purifying racemic mixtures into enantiomerically pure fractions.
Stereoselective syntheses and/or subjecting the reaction product to appropriate
purification steps produces substantially enantiomerically pure materials. Suitable

stereoselective synthetic procedures for producing enantiomerically pure materials are
- 48 -



Ro, N, Ro\Ro (i) (ii) (iii) 20 where (i) R-3is H (ii) R-3is F, d,

Br, |, alkyl, halogenated al kyl, substituted al kyl, cycloal kyl, or aryl;
or (iii) We-03/02esal kyl, hal ogenated al kyl, substituted al lpgirjuseyzdseoal kyl ,
or aryl. Another enbodi nent of conpounds of Forrmula | includes any one or

more or 25 vediidnomat inolre af, ak hee frotddows fig powififing ticammiomixtfies ink®onpounds: - 49
WD 03/ 029252 PCT/ US02/ 29827 R 2-3 R2-3 N Ro NCRo , 4YNo (1 (ii) (iii)
where (i) RSPantjogqueally pyrefgaconss £ o, Br, |, alkyl, hal ogenated al kyl,
substituted al kyl 3 ; I i | Kyl

hal ogenat ed a|kyf¥“§%%§§?%§%%ﬁngfﬁ???M%?%Q%S?E§#%h%¥ﬁ%?%?%%W%ﬁ%§ﬁ8¥”e
enbodi ment  of conbipatidsf e fiiwing sordfiguiitionsfs campo@itR: or nore or

conbi nati on of the foll ow ng configurations for conpounds: R2 b R2 GN GN N

NN HR_a R (i) (ii) (iii) (iv) ( ere (i is 0 (R2 is absent);
10 (ii) R2 is absent and where the itycl o Ha e stereochem stry of

3R, 5R; (iii) k5 is 2, where R2-g- syl kyt, nat ed al kyl, substituted
al kyl, cycloal kyl, or aryl, and ere RR-b i¢ F, d, Br, |, alkyl,

hal ogenaged al kyl, substituted al kyl,() cycl oal ky@i) or aryl; (iv) k5 is 1,
where R27is al kyl, hal ogenated al kyl, substituted al kyl, cycloal kyl, 15 or
aryl; or (v) k5 weels (iwhercempBuridsis kracghnjic Bixtude, oral kyl , hal ogenat ed al kyl ,
substituted al kyl ... .cycloal kyl, or_aryl. ) )
y (11) the %:/ompoundy has the R ste%/eochemlstry at C-3 as discussed herein and
stereochemistry is unspecified at C-6.
Another embodiment of compounds of Formula I includes any one or more or

10 combination of the following configurations for compounds:

(NBX’ (NDfRZ , Rmor KN]X
i)

(if) (iii) (iv)
where (i) k; is 0 (R, is absent);
(i1) Rz is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, or aryl;
(iii) Ry is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, or aryl; or
15 (iv) the 2.2.1 moiety has the exo-4(S) stereochemistry as discussed herein.
Another embodiment of compounds of Formula I includes any one or more or

combination of the following configurations for compounds:

20 where (i) Ry.3is H;
(ii) Ra53is F, Cl, Br, 1, alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, or
aryl; or
(iil) R is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, or aryl.
Another embodiment of compounds of Formula I includes any one or more or

25  combination of the following configurations for compounds:
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Anot her enbodi ment of conpounds of Formula | includes any one or nore or
conbi nation of the follow ng configurations for conpounds: R2-b GN AN GN R2
R2 -a R GMo2B/0gd252 (ii) (iii) 2 (iv) where (i) k6 is 0 (ReCrassabssatr); (ii)
k6 is 2, where each R2-a is alkyl, halogenated alkyl, substituted alkyl,

cycl oal kyl, or aryl and where each R2 _bds F, 4, Br, I, al kyl, hal ogenat ed
al kyl , substituted al k ycI oal k r2~°aryl 03/ 029252

PCT/ US02/ 29827 (iii) vvhere | s al kyI a ogenat ed al kyl ,
substituted al kyl, cyc I\R ar wp{) (i v 1, where R2 is F,
a, Br, |, alkyl, halogengsed al Kyl , Mbstl tuted ;,,yyl ° cycloal kyl, or

aryl. 5 Further aspects and enbodi rrents of the |nvent| on may becone
apparent to thogg.sk b& EqJSHn the art froma review of the follow ng

detail ed descripti on en In conjunction with the exanples and the
appended cl ai ns. (11&/\&1;[;«5 F,Hd, Bneaikylpimlogenatsd sikeh sutistieuted alkpth oetlqabnd,ori n
various forns, described hereafter are specific enbodinents of the

i nventi on Vi¥koE he under st andi ng that the present disclosure is 10 intended

ambodi mont o desti g harar e BERAT e PR PR Rl By o

Surprisingly, weAmske dnthotinéttal conppodsn dSFainutol imdluded any ofie oﬁmlmmycl o,
15 Formula | wherein Azabicyclois 4.4 3 4 R2-34R2-3 ?7253 556 8
6 7 5 7 N3 @mpungtiqnf ghefofgwingrongguratiqys for qomppoungs:q

b by 8 e Xt

(ii) (il (|v)
where (i) ks is 0 (R; is absent);

10 (i1) R, is absent and where the Azabicyclo has the stereochemistry of 3R, 5R;
(iii) ks is 2, where Ry, is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl,
or aryl, and where Ry, is F, Cl, Br, I, alkyl, halogenated alkyl, substituted alkyl,
cycloalkyl, or aryl;
(iv) ks is 1, where R; is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl,
15 oraryl; or
(v) ks is 1, where R, is F, Cl, Br, I, alkyl, halogenated alkyl, substituted alkyl,
cycloalkyl, or aryl.
Another embodiment of compounds of Formula I includes any one or more or

combination of the following configurations for compounds:

?@34 ??3* 5614 S

Ra
(iii) (iv)
20

where (i) kg is 0 (R is absent);

(ii) ke is 2, where each Ry., is alkyl, halogenated alkyl, substituted alkyl,
cycloalkyl, or aryl and where each R,y is F, Cl, Br, I, alkyl, halogenated alkyl,
substituted alkyl, cycloalkyl, or aryl;
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1 k2 111 IV 85 R) 89 RR) 6 4kbks N364 7130r 772 VVI W

is -51 WD 03/029252 PCT/US02/29827 L=J R4 GY/J M A. ( Vor L\ G Q
A MV A'WQo@0n2Ri2zl (a) (b) (c) provided that the bond betraearsor/tss2? C(=X) -

group and the Wgroup may be attached at any avail able carbon atomw thin
the Wgroup as pgiowded wher&R, if¥ikylaRdoddhded aliyE QuittiRitedalkyl, brclddlkjoner

al kyl, substituted Iower alkyl, or” hal ogenated 'ower al kyl: TLower alkyl is
bot h strai ghtarylaod br anched- chai n noi eties having 1-4 carbon atons;

[ moependent |y sorad &bt BT Tight LR Kinaebnd A MR ko roer

of carbon (a8 LR1the moiety; Substituted |lower alkyl is |ower alkyl
havi ng 0-3 gﬁ'bst@t’uénﬁs i ndependently selected fromF, d, Br, or I and
further shavi ng 1Fsthbstdipecte nhd smbeditedtsfof G in@@Mtion NG, becoi@RapparerSRI0,

-NR1oRto, -C(O R0, -C(O 0, -C,(S)(%&?, -C(O N(R10) 2, -NRLoG(O.N(Rlo) 2,
- NRLoC( O) R {§ose sisglisfipn g,fe irg?érme&ew- ed)oﬁ%'ggg letgaleyl %mﬂ%,t% n
-NR10S( O 2 : I i it gheched, krom R18 and
further h§/0| ngn%g&g%ks%l%@{ ?@&ﬁ%ssarﬁlaﬁ%éeﬁ%ﬁé%ﬁg yﬂlg'elwgg%ee iﬂr%gm F, ' c, Br, or
| ; Each Rl duscdptiblldfy¥mbodinednsinkeatipudialingeeatiddd hbdeyfter sseifystificut ed phenyl
or substituted naphthyl; . . ) ) .

embodiments of the invention with the understanding that the present disclosure is

10  intended as illustrative, and is not intended to limit the invention to the specific

embodiments described herein.

DETAILED DESCRIPTION OF THE INVENTION

Surprisingly, we have found that compounds of Formula I:

X
Azabicyclow_ /U\
’f w
Ry
15
Formula I
wherein Azabicyclo is
R R
4 4 2-3 4 /23
3 5 3
° 5 8 7
6l 8V7) 2 U , 8L\ _N_
~ R 1
R N 62 R 1 270
| i 1\
9
81 (Re) Ke
eZ 4
N 3
s or 7 1 5 s
Y Vi

W is
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Al kyl is both straight- and branched-chain noieties having from1-6 carbon
20 atons; Hal ogenated al kyl is an alkyl noiety having from 1-6 carbon atons
and havi g0 03/025% 2n+1) substituent(s) independently sel eecedsbrzaseF, d

Br, or I, where n is the maxi mum nunber of carbon atons in the nvoiety;
Cycloal kyl is a cyclic alkyl noiety havi n from 3-6 carbon t@m; 25
Substituted phenyl i S/Laz henyl eit her havi 1@ 1-4 substj tuen dependent |y
selected fromF, d rpd, or substi tugrit fromR12
and 0-3 substltuentS\ln/ependentlylsel t ¥d frocvnF‘ d | | ;
Substituted naphthyl ®3 &, napht hal M iaty elther nng 4 substituents
i ndependently sel ected frpém F, d, Br or Ry, or haV| ng 1 substituent

sel ected fromR12 -52 M0 03/ 029252 PC'(Ig U802/29827 and 063 substituents
i ndependently selected fromF, O, Br 3 , Where the sulg titution can be

i nd dently. i.t.h I I
dependen s Bl et Sl SO A %r‘y%ﬁﬁ AR bR OOyt
aryl, F, Chy anyParvallalble QfiodRatbd @i@mrﬂﬁe W?Mhﬁl@ﬁprbhﬂ%d kPR3, K, a@RKS 1s 0; 5
R2_3 is H alkyl, substituted alkyl, ogenated alkyl, F, d, Br, or I;

Substituted al k9<llS|Qs oaf; al kyl noiety from 1-6 carbon atons and havi ng 0-3

substltuents in ent | C urt her
having 1 substi Esglﬁdlogvgf é&‘f’gﬁu &g‘ﬁ?% f—'i@lkyl ﬁ\PaI?OWted I(Bfff%ﬂ( fI’SRI o
-NRIORI O, - (O RoQer alk (OB EGraighf(ash Bliche dEHANOBkE} ZhaviliR1.9GaBobl( R10) 2,
-NRLIoC(O Rto, -S(ORlo, 10 -S(O2R10, -0S(O 2R10, -S(O 2NRloRlo,
-NR10S( O 2R®s; phenyl , or phenyl having 1 substituent selected from R18

d further havipg O- bst i t ndent | t F, d, Br,
or I: k2i SOor "i‘v'Pf‘ai@ea%acftoefea%%yfﬁaéﬁér”%%ﬁﬁwﬁéﬁ o D) §RGheR T, Sy
N(R4) - C( mlﬂ&é@?@e J) &R @lzBr 6f RaherChRSIe Mo Adhum number of carbon
C(R3)2- N(R4)-C(R3) 2, C(R15)2- C(R3) =N, N(R4)-C(R3)2-C(R3) 2,

C( R3) 2-1@( R@)ofmd\i(llﬁak)mo@}q R3)=C(R3), O C(R3)2-C(R3)2, C(R3)2-0 C(R3)2,

S(( R3) 2- 5. Ol R3) 2 SV AT LIPS oV Rk Tty o7 S s ety

| ndependentéiy.ad hepdr, (2. BA®r @Qﬁ@ﬁmklewﬁ;bpmwlﬁ@a selatedariny-CMENdZ3 and no
R6 or R15 is also said bond, H alk stituted al k%/&,) hal ogenat ed
b2

al kyl , al keRyd, ; Sl&m,bNRmRntoe@(@DRmnﬂ(O)@Bhoogfé(ﬁéﬁxed@(ﬁ&lg » al kynyl ,
substi tut eqNﬂllolE%ByN(Rlo)z, -NR;19C(O)R10, -S(O)R10, -S(0)2R 10, -OS(0)2R 10, ~S(O)2NR10R 10,
15 -NR(S(0)2R 0, phenyl, or phenyl having 1 substituent selected from R;g and further
having 0-3 substituents independently selected from F, CI, Br, or [;
Each R is H, alkyl, cycloalkyl, halogenated alkyl, substituted phenyl, or
substituted naphthyl;
Alkyl is both straight- and branched-chain moieties having from 1-6 carbon
20  atoms;
Halogenated alkyl is an alkyl moiety having from 1-6 carbon atoms and having
1 to (2n+1) substituent(s) independently selected from F, Cl, Br, or I, where n is the
maximum number of carbon atoms in the moiety;
Cycloalkyl is a cyclic alkyl moiety having from 3-6 carbon atoms;
25 Substituted phenyl is a phenyl either having 1-4 substituents independently
selected from F, Cl, Br, or I, or having 1 substituent selected from R;; and 0-3
substituents independently selected from F, Cl, Br, or [
Substituted naphthyl is a naphthalene moiety either having 1-4 substituents

independently selected from F, Cl, Br, or I, or having 1 substituent selected from Rz
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hal ogenated al kynyl, -CN, -NO2, F, Br, d, I, -OR19, -C(O N(R10)2,
-N(Rlo)2, -SR19, -S(O2R19, -C(OR19,-CO2R19, aryl, R7, or R9; 25 Aryl is
phenyl , swbggictazsed phenyl, naphthyl, or substituted naphtrkyluso2z/2iskenyl is
straight- and branched-chain noieties having from2-6 carbon atons and

having at lga®t3 Qﬂﬁti@l@i!it@ﬁ{&eg@ddéﬁﬂy sedErdamd Cl, gl edenatedhablstiykions an
unsat urated al kgm%/ noi ety having from 2-6 carbon atons and having 1 to

nyl .
(2n-1) subsehbadmtepedenthienpeitlehs enlyonsainger dathfringsofsaidnaphgpalengrmeiety; 30

wh is th | ur. f P n, th , bsfituted
arkenyl 15 an uroat v G e Rerye Aansty ST o b Ehi o ana
havi ng 0- 3 [uUbst iRt, weHssnt iR aSEENE,) h7(5,6?k691§7_0?d fromF. or C, and further

having 1 substituént sel ected fromR7, RO CN, -N®2, -ORIQ -SRI QG
-NRLOR 6, -53 WR03S BR28IRSR seGTitiysDakgloBaAFgenated @Rl &, CLEOPGR10, - C(S) Rlo,

G600 R10, S Y BRANBHEIO! G ey o gTon o B b g 1
subst! t Lents,8eliaaheRlsAm At AcRIGa'HH PEey, Bav: rl‘%n%;fﬁr;lﬁéi‘%{dn yents

i ndependent|y selecte Br, or I; is straight- and
br anched- chabstdenoéledtéeRomhats, Rg, NGRAND,6-0Ra5,b8R, A{RB10aAdHBw, ng at | east

one carbon-carbon triple band; |.ogenat ed . al kynyl _is uns at ed

al kynyl moi-8(9) Wi ﬁég}&@rrpg%\l@;@)baﬁ%@f@ﬁ@(%w@ -k?gqum@%%ﬁ@ 103)

substi tyent_ Rnde Tl )elk-@ct _ h Rhhbnyl h¥EE¢ N is the
maxi rrur%Hnungg%)zg ® gg(?oj%ﬂ&’t gg I'n l?lﬁg’ frﬁl?{?égt(g?ZR?(bpSu St ?ut%yd al k%/nyl is an
unsat ur at edubstikyeny kelamedfrymiity iand fifrtherh8A6g ¢-arsbiamitueatsomgep@ndertlyvi ng 0- 3

substituents, i ndependently selected fromF, or C, and further having 1
subst i t uentselsgled iyl s¢loRLRFL RO, - CN, -NO2, -OR10, -SR10, -NRLoR o,

-C(ORoO, -C(O 09 of S(S)R 0, -C(ON(RL0)2, -NRLOC(O N(R10) 2,
-NR1loC(O R o, - O?I?Qlo’, -S(O 2Rl 0, -0S(0O 2Rlo, -S(O 2NRloRlo,
-NR10S(0) 2R10, pfieny ks arerindependently®, haori2ng 1 substituent selected from R18

and furgner havi fo 8 S\SUDSLLION S ChnISpendently pelsRed krandy O B
Substi £ ut ed By B s S B Bl AR SR PRIET 376 car bon' atoms and
20 havi ng GCR:BuOR;)N@), SOHO@epel@ent 0L (Rob€Rod C(Rup-0:C@s).Cl , and
T T N e M
- NRLOG( O) N(#r9),%3-CTitifh OHED - Rs)- S SRR, C(Rs)o-S;
20 Each R; is independently a bond to the core molecule provided that only one
R3 and no Ry or Ry is also said bond, H, alkyl, substituted alkyl, halogenated alkyl,
alkenyl, substituted alkenyl, halogenated alkenyl, alkynyl, substituted alkynyl,
halogenated alkynyl, -CN, -NO,, F, Br, Cl, I, -OR9, -C(O)N(R10)2, -N(R10)2, -SR19,
-S(O)sR 15, -C(O)R19,-COR 5, aryl, Ry, or Ry; |
25 Aryl is phenyl, substituted phenyl, naphthyl, or substituted naphthyl;
Alkenyl is straight- and branched-chain moieties having from 2-6 carbon
atoms and having at least one carbon-carbon double bond;
Halogenated alkenyl is an unsaturated alkenyl moiety having from 2-6 carbon
atoms and having 1 to (2n-1) substituent(s) independently selected from F, Cl, Br, or I,
30  where n is the maximum number of carbon atoms in the moiety;
Substituted alkenyl is an unsaturated alkenyl moiety having from 2-6 carbon
atoms and having 0-3 substituents independently selected from F, or Cl, and further

having 1 substituent selected from Ry, Rg, -CN, -NOg, -OR 19, -SR 0, -NRoR 0,
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-S(O) 2R10, -0OS(0O 2R10, -S(O 2NR1oRlo, -NR10S(O) 2R10, phenyl, or phenyl
having 1 substituent selected fromR18 and further having 0-3 substituents
i ndependewOlog/o2855el ected fromF, O, Br, or |; Heterocyclroalusyt/ 29837 a
cyclic rmiety having 4-7 atonms with 1-2 atons within the ring being -S-,

NRLT) - 96(ofk, HRORIENACCITIELEIOBURLHALKILCLOMIGYEI-NR W09k, havi ng

from47ato Wwth' 1-2 ators Within thé N(RL7)-, or -0-,

and havi ng- S(—G)K‘,ubS(tO)‘gRJl@n(}S(GﬁRlldqd%(@ﬂﬁl%mRhoy~NB!0§@)®RI101‘IPWIFOTDhen@i

Substi t uted hetero ycl oal acycl t fro 47atoms W th

1-2  at ons bvmgilrsuppEugnt *“5 an(!.l ﬁmrg%r?ﬁ ‘yn%(?g 5?519“ avi ng 0-3

substi tuentlﬁd 418 \(li\ggggiél g@gé@lﬁ@/}gﬁgg{ 29827 i ndependent I y selected from
PRUTY

F, or , aving 1’subsfitient selected from R7, R9, -CN,

- NQ2, 9?10 - SRI@yn: M%ha@ho and@&@)cl%d)chmﬁd(mﬂal@ havidgSydR1 @ -6 carl@(nO) N( R10) 2,
-NRloC(O)N( R10) 2, -NRloCi -S(O) Rlo, -S O)2R10 - OS( O 2R1o,
- S( O) 2NR1oREQNS angEy nelgﬁlglpﬁwcarb@pt@pi@ 9P havi ng 1 substi t uent

| ected f 5
ol et rom S IS AT O RS
onl'y one Ofashns And Wdvir@1 1 (2h-3) Mitafitheni(d)dndipbrdentipsded®REdm K, @ifBeor brovi ded

that when the core nolecule is attached to the pyridinyl noiety at M Qis
C(H), and fWhelﬁh@iiS@?WKW@H@P%W@@@WVWB%@M%Xtachrrent to the core

nol ecul 10 r rgq,jng I attached
to the lghenyl “%%‘t‘t“‘%dt%“%@ 8@%\’&%& ! mg‘@|htd‘bﬁ§| SHEPL e kyl |
substi t ut edtahkyd haﬁrm‘gl »A blkljéhtueh&hmwd@dy selyaécoﬁbﬂnw or Slilast iftxtiteed

cycl oal kyl, heterocycl oal kyl, hal ogenat ed het er ocycl oal k%ﬂ? substituted
het er ocycl @GVWHSWIWWS@QG%@@O 7 Res G Nﬁ’de‘&é%@jeﬁ Rioy"¥RioRewer al kyl, or

| ower al ken ties
having fro &éo)zf% ’car(%géﬁ’é{’to éﬁdbﬁuéi/ﬁ%éaﬁt N%éo ﬁgﬂﬁ%alrﬂgé @Rgéln doubl e
bond; Each _RO)rg,I- s@gellad@g(byzﬂ-{, S-'(O)QHRIORW, CNRIOSCCD),ZRTOCF&ny} ORphenyBR5,

- N( R5)2 or a bond to the core | ecul e provided that only one R6 and no
R3 or Ri5 ihgvingi ldsub@maent sglecttad frgmsl?sns@ati élef?her Baipg 0-8 supgti ); R7 is

5- nenber ed ter arong C ieties containing within the ring
1-3 heteroé?% ggpe gp g?ié%% %dﬂ;)romthe group consisting of N,

-N(R17) -, -0-, Mog@ﬁaﬁed@?&oﬂﬁjﬂllﬁll cfelit woibsthating fions Bloaatted atomsmarfdl 8 and
further ha\ﬁagglg 1-4 substituents independently selected from F, or Cl;
Substituted cycloalkyl is a cyclic moiety having from 3-6 carbon atoms and
20  having 0-3 substituents independently selected from F, or Cl, and further having 1
substituent selected from Ry, Ry, -CN, -NO,, -OR1q, -SR19, -NR9R 0, ~C(O)R0,
-C(0O)OR 10, -C(S)R 10, -C(O)N(R10)2, -NR1gC(O)N(R10)2, -NR10C(O)R 0, -S(O)R10,
-S(0)2R 10, “OS(0)2R 10, -S(0)2NR0R10, -NR0S(O)2R10, phenyl, or phenyl having 1
substituent selected from R;g and further having 0-3 substituents independently
25  selected from F, Cl, Br, or I;
Heterocycloalkyl is a cyclic moiety having 4-7 atoms with 1-2 atoms within
the ring being -S-, -N(R7)~, or -O-;
Halogenated heterocycloalkyl is a cyclic moiety having from 4-7 atoms with
1-2 atoms within the ring being -S-, -N(R7)~, or -O-, and having 1-4 substituents
30  independently selected from F, or Cl;
Substituted heterocycloalkyl is a cyclic moiety having from 4-7 atoms with 1-2
atoms within the ring being -S-, -N(R7)-, or -O- and having 0-3 substituents
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0-3 substituents independently selected fromF, O, Br, or I, or R7 is

9- menbered 25 fused-ring noieties having a 6-nenbered ring fused to a

5- menber eaorotoge2sncl uding the fornula G 1 wherein Gl i sPOT/USOpRISMRL7, G
"G3 -55 WD 03/029252 PCT/ US02/ 29827 wherein Gis C(R16) or N, and each &
and G3 are 1hﬁhgﬁ8§é?ﬁl§%l|e&’te§ %&CF Qﬁi dir @ fufhdrHayidg 16GubHRlent Gelected fomand
N(Ris), provided that both d G are not sinultaneously O,

si mul t aneouRy, %,SCNgrNﬁznﬁﬂlan%ws’rN/RmRamC@)Rw ~C(@OR1G-C(SH10, 3 5 wherein

(Ri6) 2 LRI N%%msN?ﬁ\p&Q%ﬂﬂ%%R TR BERE st iGeat sy ki ety
having 0-1_ g?ﬂl (FR'!SmNRﬁ(?(@% ct edcﬁ%) eﬁﬂ@a%%tl@%stlﬂib‘ﬁ't 8eddedBfrom

substi t uent depénden or |, wherein the RY
noi ety attaehlesd lfurthat hmng@rﬁ$ubstt11mnlt$1ndqaendaft]yrsehkcﬁed fifoor E;.ﬂilaBr, afl; any

osition on either ring_as val en allo 10 Each ly H,
gl k;/l | hal ogelnatJe& %(i R%Q%%Esctr C&éﬁ &‘}Q{E‘}Fhat °’5ng68 gr;ﬂen Y
cycl oaI kyl , I
ot er oyl dbf Rk ABEBR) kAT Sted 81 FRACKE °&%§*§MEGH1% ﬂ%@%@‘cﬂ?‘g fe
substi t ut EbepxldﬁMindeQaﬂM Q-mecm)araﬁcﬂifdr&iaepmardad&hatmemmnby@w c noieties

containing within the 15 ring _ 1-3 heteroatons selected from =N and having
0-1 substi tﬁﬁ‘@ﬁlﬂm%ﬂ‘égﬁé’ﬁﬁm@ﬁ?‘ﬁiﬁ and 0-3 substituent(s) i ndependent |y

sel ect fromF, r YR %ﬁfé?h

bi - cyclell(ac noi et | e%c(l:gB{re Cﬁﬂ(ﬁgpmg]tdﬁﬁla%ﬁlg&g% bot ﬁ&g&#&g&%{g het'er oat ons

sel ected frasesMt,Y,IGBICHI ng, but not limted to, quinolinyl or

i soqui nolinyl, each_10-nenbered fused- r|n nnlet havi ng 0-1 substituent
sel ected 20 fr onkrRs&L alaL @ﬂ@gmﬁlkﬂeﬂkbé ﬁé‘@iy&eﬁalﬂl@ﬁqcb’& deparfdd from F,

a, Br, or ycloa r,gﬁ"é@t Bed @cR%P%&%efe?&&c%aﬁ&l,'th Er%%dl %t&&é}@ﬁﬁﬁgfl,t o the

core m)l ecuPe 1renc
substituted heterocycloalkyl, R7, or Ry;

15 Bach Rs is independently H, lower alkyl, or lower alkenyl;

Lower alkenyl is straight- and branched-chain moieties having from 2-4
carbon atoms and having at least one carbon-carbon double bond;

Each R is independently H, F, Br, I, Cl, -CN, -CF3, -ORs, -SRs, -N(Rs)2, or a
bond to the core molecule provided that only one R¢ and no Rj or Rys is said bond;

20 V is selected from O, S, or N(R4);

R7 is 5-membered heteroaromatic mono-cyclic moieties containing within the
ring 1-3 heteroatoms independently selected from the group consisting of =N-,
-N(R17)-, -O-, and -S-, and having 0-1 substituent selected from R;g and further having
0-3 substituents independently selected from F, Cl, Br, or I, or Ry is 9-membered

25  fused-ring moieties having a 6-membered ring fused to a 5-membered ring including

the formula

wherein Gi is O, S or NR;7,



Each R10 is independently H, alkyl, cycloal kyl, heterocycl oal kyl, al kyl
substituted with 1 substituent selected from R13, cycloal kyl substituted
with 1 swbasieaeent sel ected from RL3, heterocycl oal kyl swoFttisozueased7 with 1
substituent selected 25 from R13, hal ogenated al kyl, hal ogenat ed

cycl oal kyl w}_fé?éiﬁg}i‘i@@(ﬁ%l) beNesRraseh eBlakY G; arPhaependetlly selebsll iffout ed phenyl ;
Each R11 is independently H, alkyl, cycloal kyl,” heterocycl oal kyl,

hal ogenat e€(Radk PR 1D oy dhane N (BygIpoavided thabpoth &1 6gé Maseediot

het erocycl oal kyl ; R12 is - , - CN, al.k cycl oal kyl, heterocycl oal kyl ,
hal ogenat e&“%‘ﬁ%ﬁ?us\iﬁbohﬁwg%@?g%c%ﬁlﬂ'éh %&P@fﬁrﬁ% dfed heterocycl oal kyl ,
substituted al kyl, substituted cycloal kyl,, substituted heterocycl oal kyl,
-OR21, -SRI 1, -NR11R11, -C(ORI 1, %5 @3/ 029252 PCT/ US02/ 29827

-C(O NRL1R11, -NRI,C(OR1,, -S(O2NR 1Rl1, #r -NR11S(O 2R i; R13 is -CN,
-CF3, -NO»2, -OR,, -SRI,, -NRLl1R11,™" 51, -C(ONR11IR11, -NR11C(O) R11,
-S(O 2NR11R, 1, or -NR11S(O 2R, 1; Each R14 is H, alkyl, substituted al kyl,
hal ogenat ed _al kyl , . al keayl ., supstjtute 5 al kenyl,, hal pgenat ed al kenyl ,
alkynyl > SUBSE 1@?@&3%% ?n‘ﬁeéf?f&ﬁﬂfﬁaggﬁ az W?Fﬁﬂnfiefﬁ,y spRdiedgom |
-NG2, - OR1@y; Q)N ! }%ﬁlﬁ% Serbd PudEiing e fBRing 0-PO02R19,
aryl, R7 o;b(ﬁé%’?éggﬁg’ggi}% %?&%ﬁ’%ﬁt y zﬁﬁf(y , subslil%gtnutg% alﬂkgyl,

hal ogenat eduidtiydnt sdédtahfrdm R;g e fuirthet kedried ¢-8 nybstitieat(egedateadendykenyl |

al kynyl, substituted_al kynyl al agenated 10 al kynyl, F, Br, O, I, -CN,
-NO2, - Or1§¢lected BPRY ﬁ,r, or N(Vg}eﬁl the lety W%%? otfjey; F“!?E’Sﬁﬁ???ts%, or a
bond to th : Lided ohRa Vi AAnd no R6 or R3 is
sai d bond,; gﬁgg{@ﬁ%hﬁgg?ﬁt@gﬁggm IO% H%lera yals,cmci}ﬁoal vl

het er oaycl oal kylEach&k égiedeteadentigl K \dlkyl Hal qxgeatad elityl ydisbaitdddlkylhal ogenat ed

het er ocycl oal kyl , substituted kyl, 15 substituted cycloal kyl, substituted
het er ocycl 64FIREKYL ﬁ?losﬁr{ateércyclpgkywsﬁmf Cxctaékfia%ete§{§V91931i<ﬁm1m1,

- OQR11, MR- ; 'llé;&:( %ﬁ&&m‘ d htef Aok L RNﬁ%el—J £560) 2R11, or a
bond di recll.1 y%r |n§%§ne)8¥c$@ ttached to t ecgcor elﬁr’m']’ecgﬂ e, y’pr ovi ded t hat

t here i s oslilystibuted phdngyl;bond to the core nolecule within the 9-nenbered

fused-ring noiety, further provided that the fused-ring, noi et“ﬁ ha?l 0-1
substituent 20 JelieErRdnPFEAASTRYIOMAEGBoPQrgIC MAie: SRNAHBE FREHN the

hal ogenat ed: alk ReTel<T! co - hal al kyl ,
Substi ot egm%l lk§hete§%t)st R f{:‘)% | iggla}&dﬁf%wng;gégtaﬁlﬁé%gsélhgﬁgﬂ;%gillgal Kyl |
- OR11, - SRafd 0-NRibiRhant(s) G{dSpRiiently MNORXted BHD)ANRILI R, ar I, or KNis 10NRI 1C( O) R11,

-S(O 2N lmFE:]iI]fBergJ hételt\%lc:)%r]érsn(atcl))c %Elcyc ic n?or}gtiefs %rogtgle\nrin gvgl\{fn%%g o} Q&h ntngg 1-3

heteroatoms selected from =N-, including, but not limited to, quinolinyl or
isoquinolinyl, each 10-membered fused-ring moiety having 0-1 substituent selected
20 from Rz and 0-3 substituent(s) independently selected from F, Cl, Br, or I, and having
a bond directly or indirectly attached to the core molecule where valency allows;
Each Ry is independently H, alkyl, cycloalkyl, heterocycloalkyl, alkyl
substituted with 1 substituent selected from R;3, cycloalkyl substituted with 1
substituent selected from Rz, heterocycloalkyl substituted with 1 substituent selected
25 from Rys, halogenated alkyl, halogenated cycloalkyl, halogenated heterocycloalkyl,
phenyl, or substituted phenyl;
Each Ry is independently H, alkyl, cycloalkyl, heterocycloalkyl, halogenated
alkyl, halogenated cycloalkyl, or halogenated heterocycloalkyl;
Ry, is -NO,, -CN, alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl,
30  halogenated cycloalkyl, halogenated heterocycloalkyl, substituted alkyl, substituted
cycloalkyl, substituted heterocycloalkyl, -OR 11, -SRy1, -NR11R 11, -C(O)Ry;,
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fused-ring noiety has 0-3 substituent(s) selected fromF, C, Br, or |I; 25
R17 is H, alkyl, halogenated al kyl, substituted al kyl, cycloal kyl,

hal ogenatwo o3ogyxebnal kyl , substituted cycl oal kyl, phenyl, PE0ARS2/2927 phenyl
havi ng 1 substi tuent selected fromR, 8 and further having 0-3 substituents

[ ndependent@?b CeNR[eMOR,, QO)QIERURQ{ of +NB[ g(@%)zRﬁl kyl, cycl oal kyl,

het er ocycl oal k hafo enated al kyl”, hal ogenat ed ycl oal kyl ,
hal ogenat ed het dh@&y@l‘haCEy, -NOQGJ.R]n,-SBRL SNRHRIIRI @(R])R;l, -COONR1LR 115

ONRIIRI] - NRI l R O 1RI1, -NRI1S(O 2R11, -NQO2, | kyl
suqbsgl t ut ed¥ lt(ﬁ%i Ry ¥t u%m?fsi%ﬁ %‘ﬁg dently sel e((:t)ed fromF, d, : B)r/
|, or Ri3, CVC'E%g] I@{ngs%!f'%ﬁ},l k}f)%%g%ﬁ%llhﬁ’lo%%%?ﬁd &1@;”&1& L khslenaagent | y

selected fromF 9252 1298 or R13, or

Pet er ocy(c::: aklekyl, hslu@ataltddﬁlleeilymndynﬂl, gubstitnsdi atlkbeaiyt @fabl?gerrmh@mék}d@hﬂ ijié se: Eclt ed
romF Br 91is oa |tute a
hal ogenat e§lah k@N @Qbs@ﬁﬂﬂ:t@@)N @}?yTN(I%@%sﬁé% rﬁ@@%ﬂi%é@iﬁ 5 or Y

phar rraceutl pharmaceutically acceptable salt, racem' C
m xture, éél EE&P 70rrré’f t hereof useful to treat any one of or

conbi nat i on of Bae@ ,§ isuBdapaadeatly ey, substeftedalkyls yaipgaardatkyaiteaylyer ' s,
neurodegeneratjon associated w th diseases such as Al zhejner's disease,

pre- seni | e seestibifed alkenyl) hﬁlogﬁﬂgﬁﬂﬁik@@’h ﬁbm}‘ilarﬁ?h@t)mteéémﬁél @é?@ﬁ? Q,

schi zophr en P$Y i p t 1 e jdeficit
hyper agltgl vi 11{3’1% ?brﬁgce@’ ’rmgél ﬁ gpée(? @M%}ogb d@p‘gz’ éR r oﬁ?i @1 at er al
scl erosi s, RYoRgerhiveadpe ttraaal mblgcde sarvitid, thitloalin®ie K s bxlidincnR!s o Ry ¢,

behavi or al and cognitive problens associated with brain tunors, AlDS
dementia 6&dgpo8d; denentia associ ated with Down's syndrone, denentia

ot & o et R RHD T DL, Safl C AOGo AR Rben fER ST 2

anxi ety di sorder ege eratio kKi'nson"s di sease,

tardive dyaMymaﬁu@genae@ ky@odlk @ stasepenitod hetetocgel ORIk yicsubktitased atliysor der ,
dysregul ation of food intake including bul ema and anorexia nervosa,

wi t hdr avial Sﬁwtéfﬂrﬁyfé@@bﬂb sbsituigdheteseryrioalkyh &'s Shthroh -NRe -G&peBant drug

t t d t
esoci at ot Bt VB R ek SR R A IR A20 T anot ner

aspect, t heNRn}&OMK}lﬂ, dradoud @fedtBtdn diitlireofly hﬂtﬁfﬁécﬂ ngthacmmmaécules uffering from
chosi s by adm nistering nmpounds of Formula | _in

schi zophreni a or
conj unct i oTeyided t%ﬁ%/'ﬁhS@ylé ﬁ@lry cge gaid §eng t1 by C%"&Im@ﬁc"é‘?ﬂﬁw}%‘h%‘ie&m&%t s).
The  conpoynds 4o £O{H); ik ler BRTideAAM RSYEARE iy HED-¢ AbshficRAM i stered
20  selected from alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl, halogenated
cycloalkyl, halogenated heterocycloalkyl, substituted alkyl, substituted cycloalkyl,
substituted heterocycloalkyl, -OR5, -SR11, -NR;j1R 1, -C(O)R11, -NO2, -C(O)NR 1R 11,
-CN, -NR11C(O)Ry, ~S(O),NR ;R 11, or -NR1S(O),R 1, and further provided that the
fused-ring moiety has 0-3 substituent(s) selected from F, Cl, Br, or I;
25 Ry7 is H, alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated
cycloalkyl, substituted cycloalkyl, phenyl, -SO,Rs, or phenyl having 1 substituent
selected from Rig and further having 0-3 substituents independently selected from F,
Cl, Br, or I;
Ris is alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl, halogenated
30  cycloalkyl, halogenated heterocycloalkyl, -OR;1, -SR11, -NR 1Ry1, -C(O)R,
-C(O)NR1;R 1, -CN, -NR1;C(O)R11, -S(O)2NR 1R 1, -NR11S(0)2R 11, -NO», alkyl
substituted with 1-4 substituent(s) independently selected from F, Cl, Br, I, or Rj3,
cycloalkyl substituted with 1-4 substituent(s) independently selected from F, Cl, Br, I,
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simul taneously or at separate intervals. Wen adm nistered sinmultaneously
the 25 conpounds of Fornmula | and the antipsychotic drugs can be

i ncor por awedsjms2 a singl e pharnmaceutical conposition. APCerusar/2set y, two
separate conpositions, i.e., one containing conpounds of Formula | and the

ot her cont ajri, qn:qqetetdzw@mq&l Sub&HHHHEE withand stsstidmi(5) ifdsettntl Belbétameousl y.
The present invention also includes the conpounds of the present invention,

30 phar rracefmmEaClcﬂmb@siRm,ons contai ning the active conpounds, and net hods

to treat the identi dIS 252 P SO 98

Abbr evi at i ons W?ﬁ Wefye @8@«?“?5%‘8\%%) ]%f"{ g‘?ﬁ’ %51%1@1] ﬁu% ﬁutte e art may
be used (e.fhenyl, grgubgt%teg n?ly ;" Me" for nmethyl, "Et" for ethyl, "h" for
hour or hours, nu e or mnutes, and "rt" for room

t enper atsure). Aldr phemmeamami emnmsﬁlmnp}dmgamcﬂsmdcqrtdﬂe sa15 rdeemm

tenperature | s within the ranretﬁ of A 15-25 de%rees Cel si us refers to
acet yl chol |1Wé<t‘%r§=c‘?§§’t‘18’fenapp%m§ preef use S PRy s %ﬁBWblnéEOW d cognitive

i npai 1 ment ..o RACHR 4 gk I%ntdgﬁgi{g}%ﬂt%§of"§tx b9 haBodgeRRIRh. SHTIR refers

to the serot ni n- type rece efs to ungarot oxin. FLIPR
refers to assewitebwithiiceisesd sdmh Ay lgeithars Mesdse gae-strile. dedEEﬂleg(mlﬁﬂi to

preci sely neasure cellular fluorescence .in_a high throughput ve\/r% ol e-cel |
assay. ( SCRewyeimpairment), senjlemlegispiic SeNEPPIERHR ATy HIgSIS tf)ltlo KKitg0, 1996) .

TLC refgrs 49801 & féﬁﬁXr? ﬁﬁgw&%%%éfordﬁanohgngﬁfﬁt ;d%oﬁ'egh pressure

| i qui d chronat ogt ap ers-‘to ers to ethanol.
| PA refers arnq/oltxs)pmrcdmyﬂal sdlerotig| bordeflhte peefomnlsty tdisoiddry teduyrchtio braiminjug0 DVSO
refers to dinmethyl sul foxide. DWVMF refers tq dlnethylfornamde Et OAc

refers to é’teh?‘fm% srchgognitiviepredipms aspetiated withdupiniiaonss AHRS deendias refers to
pot assi um GRLPANAUE et MiKted Gt Downss SRARGSY, Uitntitid Ab&siated with Lewy

Bodies, Huntington’s disease, depression, general anxiety disorder, age-related

15  macular degeneration, Parkinson's disease, tardive dyskinesia, Pick's disease, post
traumatic stress disorder, dysregulation of food intake including bulemia and anorexia
nervosa, withdrawal symptoms associated with smoking cessation and dependant drug
cessation, Gilles de la Tourette's Syndrome, glaucoma, neurodegeneration associated
with glaucoma, or symptoms associated with pain.

20 In another aspect, the invention includes methods of treating a mammal
suffering from schizophrenia or psychosis by administering compounds of Formula I
in conjunction with antipsychotic drugs (also called antipsychotic agents). The
compounds of Formula I and the antipsychotic drugs can be administered
simultaneously or at separate intervals. When administered simultaneously the

25 compounds of Formula I and the antipsychotic drugs can be incorporated into a single
pharmaceutical composition. Alternatively, two separate compositions, i.e., one
containing compounds of Formula I and the other containing antipsychotic drugs, can
be administered simultaneously.

The present invention also includes the compounds of the present invention,

30  pharmaceutical compositions containing the active compounds, and methods to treat

the identified diseases.

- 58 -



When Na2SO4, K2C03, or MgSH4 is used as a drying agent, it is anhydrous.

TMS refers to tetranmethylsilane. TEA refers to triethylamne. DI EA refers
to N, N-diweopnzpyt et hyl am ne. 30 MLA refers to nethyl | yc@conisn2/zss27 Et her
refers to diethyl ether. HATU refers to O (7-azabenzotriazol-1-yl)-N, N, N,

N - tetramet hyl ur QP SExahibh HeQRNNERIANUE one 8PorMRAOBH02 9PHe altGldly$R02/ 29827

DBU refers to 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene. PA refers to

di phenyl phosp (.., “Ri¢T fdephd®s Bt doranestyl] “Bt” XaGithafiCder heanshevrs.ol uti on
made by makj ng? sojution .  of 1:1 _saturat eg NaCl / NaHCO3 and addi ng an equal
vol une of wati@r orgn Uiegiaf It SOTARYRATBRGFBHY I chloride. Hal ogen is

F, d, Br, or 1-Aﬁ'@&%¢}e’i‘%¥&é§%¥é§m %gp%@&t%{adgeteroaryl conpounds that fall

wthin the definiti n ncl ude, but are not limted to,

t hi enyl ,5 benzot HReoy kempeyatictyik withirhthe zmigy bf 15105 dogrges Cgyiuazi nyl , pyri m dyl ,
iridazolyl, fur anél benzof uranyl, 10 benzot hi azol yl, isothiazolyl,

benzi sot hi azol yl ACBRASEsIR 458V Fholingareepiofdazol yI, indolyl, benzoxazol yl,

pyrazolyl, triaz : Ol MTere:ba %ﬁ‘@?e : rol yl,

i soqui nol i nyl, c%%%ﬁ%@%ﬁ%%é%é%?jﬁo I n%‘?ﬁ{l it y ,qp ta}%rﬁgg{ii nyl ,
pydridazi nyl, triseZhRydfers tb slvotitiolaydtylchalinenydeptorxadi azol yl , furazanyl ,
benzof urazanyl, benzot hi ophenyl, benzothi azolyl, quinazolinyl,

qui noxal i nyl , na%ﬁi}ﬁfie&fﬁ% the SEIREBA-TYEE AYECEPOS pyrrol opyri di nyl, or

t hi enop%/ri di nyl e of the non-inclusive named noieties

are incli Oé'%u ﬁigﬁgé%e%{bgﬂéﬁg g

uded, e. i ncl udes 1-benzofuran-2-yl,

1- benzof uran- 3- pilpRYehedsf dbvaR dakdted By MRMEATaH DR\1cBs, The. designed to
1- benzof uran-6-yl, 1-benzofuran-7-yl, 2- benzofuran-|-yl,

2- benzof ur anegssly mepsuse pelbflarherescsnce ipa high typughmtt yhole-celassay.

benzof uran-%-yl . .Th on-i.ncl ysive ex I of -Rf,na may be substituted
as 20 all ov@&mﬁeﬁ{ieﬁ' a?‘hye' é’l@’gﬁénglfl’\’/’gaﬁéﬁ ﬁ?zl)b%’/ngORg&ggﬁg R9 as val ency

allows. One of prdiréfefsito Skhlldyel Bhrbhetogfdphgan identify the all owed
substitution by cgg&ari ng the non- inclusive exanples with the respective

defini tions of FRAPhhdeRe tokigh prashiediqied dxamplossPbY. het er ocycl oal kyl
i ncl ude, but ar (ra%lglggrle L Eoergletthg%ﬁl.nt et rahydr of nano, tetrahydropyrano,

nmor phol i no, pyr no, = pl peri 0o, piperazine, 25 azetidino,
azetidi nono, oxipaay esferditdytiagiim dazol o, pyrrolidino, or isoxazolinyl.
IPA refers to isopropyl alcohol.
THEF refers to tetrahydrofuran.
20 DMSO refers to dimethylsulfoxide.
DMF refers to dimethylformamide.
EtOAc refers to ethyl acetate.
Nay SO, refers to sodium sulfate.
K,COs refers to potassium carbonate.
25 MgSO;, refers to magnesium sulfate.
When NaySO4, K,COs, or MgSOy is used as a drying agent, it is anhydrous.
TMS refers to tetramethylsilane.
TEA refers to triethylamine.
DIEA refers to N,N-diisopropylethylamine.
30 MLA refers to methyllycaconitine.
Ether refers to diethyl ether.
HATU refers to O-(7-azabenzotriazol-1-y1)-N,N,N', N'-tetramethyluronium
hexafluorophosphate.
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The carbon atom content of various hydrocarbon-containing noieties is
i ndicated by a prefix designating the m ni mum and maxi mrum nunber of carbon
atons in wbespwmi2ety, i.e., the prefix C _j indicates a nmpCetusontIsthe
integer "i" to the integer "j" carbon atons, inclusive. Thus, for exanple,

Cl_6 al kyl referpBtioresdi 1 @fdlaza&cyukqsmm]ﬁﬂdecqaé&on atons. The core
nol ecul e i s Azabi c cl o- N( y% @l -60 WO 03/029252 PCT/ US02/ 29827 Bond
to core nol ecul eDX Aﬂﬁfﬁt@ phenyMphpspkorhazidsor e ol ecul e Rl Sone of the

am nes descri bed r e_of [ pto
ensure functi ona?da edeﬁ&lﬁ?%l@hgcé@dmnain rS%@ﬁlo alae% dl%%‘asrog{h% i1l in
the 5 art M@M@lataﬁférdq%@mam@g @ndyudﬁﬂydﬂaqbﬂmﬁh@efwgteschene to use said
protecting group. Am no protecting group includes, but is not limted to,

car bobengzyl oxy (CBzSQz(Iletﬁerstbmﬁwe@éﬁbmoqum) and the |ike. Exanples of
ot her suitable a]gn %t groups are known to person skilled in the
gl Blpefs 1 i | s,

art and can be f ve Goups in Organic synthesis," 3rd

Edi tion, author %ox‘?hcﬁﬁ%aﬁm@s%ﬂ@teﬁﬁﬂd EShBsun biSat £ Dw YRR denot es

human and other mammals. Brine refers to an aqueous saturated sodi um
chl ori de sodleftitimm of Feqmdrisansludgbat arequtl limit@htos thidnRl, hefzntisienyd, pymidylar ed

spectroscop Lv.refe to l.egvin rou W.thin a Iec | e,, including O,
OVe, OEt, ofiazelyl, guing, bﬁaWﬁ%Wd 1?13?@1%1 Lok Wﬁragyl t he conpany

who sel |s tl@%zbtﬁfaiofgﬁ?&&Iﬁi%olﬂoﬂ%ﬂﬁ&olﬁ %ﬁ&x%&;&%owﬂ%ﬁzﬁﬁ@ﬁé}ﬂ . PSI neans

pound per square iIn fers to nuclear (proton) magneti¢ resonance
spect r oscopipdoiyh@mmabzol P) pgiardlyk tréazelyt, éprrolyl isoxapgm, mZoM\/pryfrpbiﬂ d from

FRNS et or SORGR g HusHith FEREHHs SO ey DA g O B R P or
e i N S g Smenan, v
hydr ogen at menzotlfkaXalyl, rqafrarslinyd, duiveoxphsylinapbthridmybffuspyridinyl,
15  pyrrolopyridinyl, or thienopyridinyl. All isomeric forms of the non-inclusive named
moieties are included, e.g., benzofuranyl includes 1-benzofuran-2-yl, 1-benzofuran-3-
yl, 1-benzofuran-4-yl, 1-benzofuran-5-yl, 1-benzofuran-6-yl, 1-benzofuran-7-yl, 2-
benzofuran-1-yl, 2-benzofuran-2-yl, 2-benzofuran-3-yl, 2-benzofuran-4-yl, or 2-
benzofuran-5-yl. The non-inclusive examples of R7 and Ry may be substituted as
20  allowed within the respective definition of R; and Ry as valency allows. One of
ordinary skill in the art can identify the allowed substitution by comparing the non-
inclusive examples with the respective definitions of R;7 and Ro.
Non-inclusive examples of heterocycloalkyl include, but are not limited to,
tetrahydrofurano, tetrahydropyrano, morpholino, pyrrolidino, piperidino, piperazine,
25  azetidino, azetidinono, oxindolo, dihydroimidazolo, pyrrolidino, or isoxazolinyl.
The carbon atom content of various hydrocarbon-containing moieties is
indicated by a prefix designating the minimum and maximum number of carbon
atoms in the moiety, i.e., the prefix C;; indicates a moiety of the integer ‘i” to the
integer *j” carbon atoms, inclusive. Thus, for example, Ci.s alkyl refers to alkyl of
30  one to six carbon atoms.

The core molecule is Azabicyclo-N(R;)-C(=X)-:
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25 parent plus a sodiumatom MK+ refers to the positive ion of a parent
plus a potassiumatom El refers to electron inpact. ESI refers to

el ectr ospwaysjozmszati on. Cl refers to chem cal ionizati oRCTRABR/2®SEErS to
fast atom bonbardnent. Conpounds of the present invention may be in the
formof pharmaceutically acceptable salts. The term "pharnmaceutically
acceptabl e salts" referBontite ®ad mslepieepared 30 from pharnmaceutically
accept abl e non-toxi c bases i\acljudi ng i norgpni ¢ bases and -61 WO 03/ 029252

PCT/ US02/ 29827 organi ¢ base d salts ‘E epared frominorganic acids, and
organic acids. Salts deriv PASIYAN} ¢ bases i ncl ude al umi num
anmoni um calcium ferric, ferfous, |ithium EgnesPEMogsgeassi um sodi um

zinc, and the like. Salts deriyed from pharmaceutically acceptabl e organic
non-toxi ¢ bases include salts of primary, 5 secondary, and tertiary am nes,
substituted am nes including naturally occurring substituted am nes,
cyclic am nes, such argi ni ne, .betaine, caffeine, .choline, N, . N
dl benzyl et hyl enSaTRa RS By s PrpRcHrcls togiise (130 G emiaoectng
2-di met hyl am oo RbbheRRktoRIDANY FThdGosired Abe8L dbATbNGiMEklYIiRE phol i ne,
N- et hyl pi p%?zis‘g)iqﬁg, gl ucé?ﬁ nle, g ucosar?ilrne, hgsti di ne, hi/dr abam’nne,
i sopr opy! armrirvequld yeyireeate herme whitpigthe sarbatie, schrmeptoalse nad ppotpeing Ziaup,
pi peri di ne,, pol yam ne resins, procai.ne, .. purines, theolhron ne
triethyl amﬁfgl,notpf?tﬁ%{nﬁﬁf%{m IH@PQ?SP Iris BYY Liprtgesos ‘aoﬁeH@HP%k B2).dgitt s deri ved
f rom i nor galidfkyAgiesyIiBEIY A 9 e, & BEOhSY ifitaBeiShindytRRAOM ¢ aci d,
hydr oi odi ¢ aci g sull%% lgl’i gaaci dl‘?el phosp))ilaﬂ‘g%slgg algt:h ,épﬁgfsép?%glrloﬁs aci% and the
i ke. Sal tgsoupsrisledwirto pepbackiicdin the aft bhyd eemdefoaid @ ‘@rgactive Grompst oxi ¢
acids include salts 15 .of .Cl_6 al kyl carboxylic acids, dj-carhoxylic acids,
and tri- car‘lbg)i%ar“i“bsyﬁéﬁeﬁé’ Q’Efiﬁg’é’é’n’ %’él?é{r?ibb'gﬁed’fioﬁré&%%‘i‘ %?é‘?r(ﬁ USumaric
acid, sgdccinic agi t ALLAL W3k ik fhfmdki d, adipic acid, and citric
acid, and aryl an alalkiflelrn suP?I(])nnﬁc a(():tirﬂgljs suc Eas tol uene sulfonic acids and
the |ike. By th&rinerefetsebhratnoons satmatetl sodiimachbmijecohdioas provi ded herein
is nmeant a 20 nontoxic but suffjcient anount of the conpound(s) to provide
the desired eff MERYS MOAT GHBY2GBE- bel ow, the exact anpunt required will
vary from subj egk {0 SHBIRELG sHAERSRELINT ONn the species, age, and general
condition of the sfubﬁsect, t%esﬁsieverlgig}c of the disease that is being
treated, the pardivirefgtsao leayvinpogrnafssyithis eapol¢dute, mudiedind Cl1, £avie, /0B oat i on, and
the like. Thus, it i,g not possible to specify an exact "effective 25
amount . HENEGSAIDYER Qppropriate effective anount may be deternined by one
of ordinary skipgly ibfrd B8hdmd!sH RO &ﬂé%r LERSURIRSLASER! BrldBing! N
anount of ther apgutri cfatsl ly e a%“éc?f: vecco gt}ﬁﬁ(ss thﬁzt is a me(I;’ldl stclanrged and
reactions under pressure.

PSI means pound per square inch.
NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical
20  shifts are reported in ppm (6) downfield from TMS.

MS refers to mass spectrometry expressed as m/e or mass/charge unit. HRMS
refers to high resolution mass spectrometry expressed as m/e or mass/charge unit.
M+H" refers to the positive ion of a parent plus a hydrogen atom. M-H refers to the
negative ion of a parent minus a hydrogen atom. M+Na" refers to the positive ion of a

25  parent plus a sodium atom. M+K" refers to the positive ion of a parent plus a
potassium atom. El refers to electron impact. ESI refers to electrospray ionization.
ClI refers to chemical ionization. FAB refers to fast atom bombardment.

Compounds of the present invention may be in the form of pharmaceutically

acceptable salts. The term "pharmaceutically acceptable salts" refers to salts prepared

30  from pharmaceutically acceptable non-toxic bases including inorganic bases and
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t he dosage reginen for treating a disease condition with the conpounds
and/or conpositions of this invention depends on a variety of factors,

i ncl udi ngwohea/o2zpsz 30 wei ght, sex and nedi cal condition ofCrhsoxyedspect, the
severity of the disease, the route and frequency of admnistration, and

the parti cubasncoRouA sk SUPLOY Sm ABdabiRusics N oY@k Midiebatss The

conposi tions“contain we ow carriers and excipients in addition to a
t her apeut i cédrived dfohreimbigasicdmsasrinclodle domuoun dmnodniEoy ¢aldivm) ferrfh derr@s, WO

03/ 029252 PCT/ US02/ 29827 har naceytical co sitio . Ccoptain active
i ngredi ent %111191%@%%@%?@%&% So811D FAngOR Y i&fj?dg%jw;%?avaﬁg%m t,
preferably %I?hr%q%@euﬁ@?_gf%ﬁg%at%g@g#ga&cJn'oﬁgoﬁg/bg&é ARYudelsatts &Ryt A total

daily dose out active 1 ngredient nay be appropriate for
an adul ts Theotkdiry, ind esBargamihs, adeiitnicdtaprind ihcluding nbtorflyurccdoiags per 5
day. In addition to the conpound(s) of Formula |, the_conposjtion for

t her apeut i cSubsE@tedamyningss ey L6 FpYRSeSUShaEs BEinp Setabn, cataiee, chpme®c¥uti cal Iy
acceptable carrier [ . . . . ier’. paterial or
ool pi ot » CREp R ERHENLR, i@ REcES S G % AR BP0 B

used as a C@hiidd/ ctiamdlaglinglictiydsmkdianids) N-diflyladiphotint,, N-@thyyshdriliee, f or
delivery of a therapeutic agent- to a subject or added to a pharnaceutical
conposi t i onglueaminprBeesaminepkigidlinpdydiabanieaigerppypaine B8i%gr to pernit or
facilitate fo i on. of 0 ' tF L LAt 0 L.screte

art ol ofbuchls it pRaP g e bbb SR, RV b AR e pReftbery O

Exci pi ents ek NbdbdeminRytristyl@fine | thildgiytaatihg Arigvagylamind, bnd thatiken,

di l uents, disintegrants, binding agents, adhesives, 15 wettjng agents,

pol ymers, | Salisi deaiveds fronglineraamis acigs Misluss salés ofdwepchiprignsid, Bydreliomier act  a
di sagr eeabl e .t ast.e. or. r . IS o tapces added
to inpr oveacalt(trl)%1 gf%%é%g%?’ %t{elhg\éﬁgb%}}og g(lgor?]’%c aﬂgdggfb@g?@u%%g? SIF %%[%su%le'ncl ude

| act ose, sg@lfsQkeivedtranGhapoideticallgebidptadscorgstie hon-edxiabdanintlodasilds,
cellul ose alkyl esters, talc, stearic acid, magnesi um st ear at e, magnesi um
oxi de, &odi et amikd gridonmisaddss dpsarbonylisaeidp o ita-capaxyin 3oidsiseches ds,
gel atin, acaci.a 0d] i : j - J oIy d/ or
ol yi nyl " afcunant il s SRR AR i BRLsHL B, P 4008 180 T

admi ni st r at idipic aSd¢ nCaRdcRE and atyhbdEAlBylsalfoo atids such asasiuerel sufdnicel ease
formul ati on as maybe provided in a dispersion of active conpound in
hydr oxypr opsdids andithglikeel | ul ose, or other nethods known to those skilled in

(e B or o oo 2y AT i b cRRSE ol AP BSh0p, T b
desi r edzo ot hitoie bhw@fﬁ@grﬁtaéioaﬁt sf tﬁayoﬂapounid(ng kcuﬁkedide nhd dairedaffasi Ak on.

pointed out below, the exact amount required will vary from subject to subject,

depending on the species, age, and general condition of the subject, the severity of the

disease that is being treated, the particular compound(s) used, the mode of

administration, and the like. Thus, it is not possible to specify an exact "effective

25  amount.” However, an appropriate effective amount may be determined by one of

ordinary skill in the art using only routine experimentation.

The amount of therapeutically effective compound(s) that is administered and
the dosage regimen for treating a disease condition with the compounds and/or
compositions of this invention depends on a variety of factors, including the age,

30  weight, sex and medical condition of the subject, the severity of the disease, the route
and frequency of administration, and the particular compound(s) employed, and thus

may vary widely. The compositions contain well know carriers and excipients in

addition to a therapeutically effective amount of compounds of Formula . The
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In addition to the oral dosing, noted above, the conpositions of the
present invention may be adm nistered by any suitable route, in the form
of a pharwawsawtd26al 30 conposition adapted to such a routrel/tsnz298a7 a dose
effective for the treatnent intended. The conpositions may, for exanple, be

adm ni st er gﬁ et ! é%lng%sitf%ngma cbi¥hindVB6& hgrkileyit inl thE raageof dneal |y,
subcut aneo s?y, or intranuscul ar?]y. For parenteral adnministration, saline

sol uti on, O ridenghy/dis fon an edultypireferabiyyin e rasgscpfabod 1P alke/daye3 wWo
03/ 029252 PCT/ US02/ 29827 . carrier., Formul atio .0r. parent er
admi ni st r afPiR aft- I@’etofaid%l equBPﬁ?lb‘?u?éirq]rg)le‘i%g rac{lﬁ%wgaﬁlﬁeé%ﬁlgﬂbgot oni ¢

sterile | njaﬁﬁr;gljﬂgtg%)zj a&&%ﬁﬂﬁ’.s TR SRHPRRBRLOBS adrfARES SR dibitORSraDsks per

suspensi ons prepared from'sterile powders or granul es having one or
nmore ofs tldgycarriers or diluents nentioned for use in the fornulations for

oral adm nistration. 5 The conmpounds nay be dissol ved. in er .
pol yet hyl ene gl yeafditign )9 M@MI"?F&@@ ﬂ&”o‘i"@ﬂﬂf“,“é%‘i%%ﬁ@%@& oi |,
peanut oi | Sesan?o%&lnprié%ecﬁgy T ergglgl;?—ltoaxéé %‘ﬂhﬂﬁi&e&{&hﬁ& h&%pta@l%l(i{aﬁ{erva“ ous

buffers. O eeplagajsuvan S a mnistration are well and wi dely
known i n t hexghas seseipidn@al Tiarttrm Therise netaiil or texppicadt tlerepnoang 84T3R) is a
menber of a superfam |y of I|igand- 10 gated ion channg,.i}%, whj.ch i ncl udes

t he nuscl e sabsianseunas Hadlf hikerReM gl yesdas 8 GaEics BRaPT dLegt fieor

7-am nQhutyric acid e- Al ke e this
recept 35 sé’ﬂ%‘rv fugtmoﬁ ?e?lycﬁ)%fé)r g ?ﬁ‘%&pél% m)erE&éé %?‘S‘Eé Q&E@r ee %15 a(?scge(coluaence
honol ogy  WighBrmaéuttACkRgusttiduuts thbarvalik hatdimgtonstotdgg anepegidsed td permithannel s

are very different. For exanple, a7 nAChR is rapjdly inactiyat eg, IS
hi ghly per s &stilétatedormaation ofrp daep ynit ahe sempesition 1B LRGP BHITS e ahd
nicotine. On the other SHI3R I:8: ] ti QM1 ¥de. bS waSlogt | vely
i nper meabl &Y %%Iitt%@gtn%ug%ggi}f%r 3%1,{43\1/%1 8 Q@o@. sEéir% ?églrﬁslc}ln Theseé §,exageri ment s

suggest t hafiudthagoR Fndithiiamidn dHRRspdisiheighmtd)bindingewentseghesvesf  honol ogy,
but function very differentIF/. Indeed .t he phar nmaco) og¥ of the channels is
very dilff ervesiting Fsnisenalivpeis, brierirs alifens, subsange ardsd fampsk/r coppsict
antagoni st, has 20 litt] LA t Quefse is al so
true. For é?ﬁgfeee,a bl&T@eZO%f%%% ﬂé'ﬁ%%h es’s%%é%’%?%é% bﬁ%@:ﬁel'«s’(\%goniﬁt, has

little actijmiptdedippdiscd T afs. composifichRAcseptabld gaipdergainethd€deetosehannel
formed by a honopentaner of a7 subunits. Previous studies have established
that a- bungaeesestachpevsies cebplagesters phalkanpdy 4p1dsocqliviose g ﬁsé‘?r%r{%lﬁ c, a7

0 S 0 e R e L

bot h a- bt x ycaconi ti né R1s expressed at high
| evel s Jdon tomesplicRi@edsiasic aciis) gahti, agringuah, sadiem dAgidataspdydiylg

R O o botlor porsvl ATAcRf and e biéeda S eipenfated bf &' areas. a7
nAChR pyrrolidone, and/or polyvinyl alcohol, and then tableted or encap
convenient administration. Such capsules or tablets may contain a controlled-release
formulation as may be provided in a dispersion of active compound in hydroxypropyl-
methyl cellulose, or other methods known to those skilled in the art. For oral
25  administration, the pharmaceutical composition may be in the form of, for example, 2
tablet, capsule, suspension or liquid. If desired, other active ingredients may be
included in the composition.
In addition to the oral dosing, noted above, the compositions of the présent
invention may be administered by any suitable route, in the form of a pharmaceutical
30  composition adapted to such a route, and in a dose effective for the treatment
intended. The compositions may, for example, be administered parenterally, €.g.,

intravascularly, intraperitoneally, subcutaneously, or intramuscularly. For parenteral

administration, saline solution, dextrose solution, or water may be used as a suitable
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agoni sts increase neurotransmtter release, and increase cognition,
arousal, attention, learning and nenory. 30 Data from human and ani mal
phar macolwgios@b92sz udi es establish that nicotinic choli nePgirawsozesseonal
pat hways control rmany inportant aspects of cognitive function including
attention, Ny [ETa N phaoraobh 1S O
108:417- 31C£€%52F&%3€¥%n E. %?%ggﬁﬁéﬁﬁgéggé,ﬁwgﬁophar rraco?%gy,

138: 217- 30 non-aGded®iRRIMCAAHR iHSFOISORIRABATsusi@S®)s. Hase exlafiphseandi t i s
wel | known that nicotine increases cagniti on and attention in_ humans

ABT- 418, aSeBRBHORIMERRS Prapared HPBSIIUE BOWAHE CRFaRARHIEY BRI 44T €ogni t i on

and attentijon. | Wk g ' ' ' | @B&linistration.
attention- ggef?alg? ef']Cg O%i?%‘%?l{ eIIrlésﬂﬂ?)b%c%fgéru éé ilhtﬁée'![?@ Fnél .tl,ghsli‘lz??ﬁ%phar mat:ol ogy

(Ben) ., 5 14344 codddurdd mdvie. dik®BR4 i1bwiliek,grodyethllenk glyeol, padpylenaglycdl,
Psychiatry, 156(12):1931-7, Dec. 1999). It is_also clear that nicotine and
sel ective BHweerr o7 comoprdeiloArasptoilmera@mesel el HlroiPlai?d ™t t ent i on i n
rodent s and, non- human pr.ji i i1l COIRLB; i, factori al
illness caﬁgfeg’alﬁﬁyangeﬁe Iltléédggbﬁll? %Soﬁﬁngﬁwag&ra?{gk@d gsct ors ltﬁfﬁgg%g%guce a
const el | at i Hid widslytkinyen anthephgatdcesticayapt ons. 10 The positive synptons
i ncl ude del usions and hal | uci nati ons_and the ne%gti ve syr}: tgms j.ncl ude
deficits in aff&de semtandhiped reenigh (P bR dh 3 mertost ot TUER BFP ¥afdemgd:  no

si ngl e hiol ogi.cal .el enent, . i LGnd actor in

this d?se§§ Fil?%%aéaggﬁ‘%h@gﬁﬁ"ﬁ@g{ gl%?lﬁ%t% 1eggﬁg%§@%@%}g%?g§%dr ome t hat
i s producedediyidrind thONBMARLURHiC AEIdTRRYA resdpReNElke dfceher mémbas bbthis

Phar macol ogi cal studies 15 established that dopami ne receptor antagonists
are ef fi cactmprisnperfaslyi thg SHHaReubibits 2 frrge fear¢ecoffseqienseBOplegy Pithe

synptons) of_ schj enia sugh as hal lucinati ons and | .

d ozapi ne, Ogﬁﬁgiﬁégggéﬂmu ﬁ}’ RdtEPRA-gigg 1on e e‘@ge"fre B/g adfuliérgl - Fog
effective jn tregbi 16 1PRRI Aty 85 RBHIySRMReBle thhalcnegakd ke Synpt oms
of this di S5azple 3‘@%%3?%3‘}1’2&8??&??%*%?%%1?3’8 e greatly |imted because
conti nued usgvdtedtsadetyl@dnmlia®andoicetise u thelotlod hagh, 8HIBRdymastiwtand sei zure.

No ot her antipsychotic drug is effective in treatj t he negative synptons
of schi zopl§HEHY &S rtafiely %npé?rfaﬁ%tﬁ? E’di’?i"“%@&@uéseacfl %eé ?}gg%ﬁoalﬁ ¥ cognitive

functioning is.th ' H?/?% MhinShiai Sdle B fFuncti onal
out cone of %§( Illﬁf%lg[ﬁ?& %t%ag?l?eg%f@?gﬁagg'ﬂ %; Al\?n JPsycﬁi a re,O 153: 321-
30, 1996). HRWR¥EyeBEl Rafctidntvelsdi¢ieatlyt hatedikphamrolggy af the cbatets is 0 tr eat
the cognitive 25 disorders of schizophrenia_in or,dergh,oRrestor.e ﬁ\élsbetter

3

state of neienadiffeeartt Foregapale @ﬁ?@se%’%ﬁh@hlksﬂ‘i’%‘&? d _@H@g‘é@ﬁe of the
cogni tiye qefi cil iffa: REUAMEERNR: E8RRE iTRESHEE FRUXMRPRIGTS-21, 2

highly selective o7 nAChR agonist, has little activity at the SHT3R.

o7 nAChR is a ligand-gated Ca™" channel formed by a homopentamer of o7
subunits. Previous studies have established that o-bungarotoxin (0-btx) binds
selectively to this homopetameric, 0.7 nAChR subtype, and that o7 nAChR has a high

25  affinity binding site for both 0-btx and methyllycaconitine (MLA). o7 nAChR is
expressed at high levels in the hippocampus, ventral tegmental area and ascending
cholinergic projections from nucleus basilis to thalamocortical areas. o7 nAChR
agonists increase neurotransmitter release, and increase cognition, arousal, attention,
learning and memory.

30 Data from human and animal pharmacological studies establish that nicotinic
cholinergic neuronal pathways control many important aspects of cognitive function
including attention, learning and memory (Levin, E.D., Psychopharmacology,

108:417-31, 1992; Levin, E.D. and Simon B.B., Psychopharmacology, 138:217-30,
- 64 -



the auditory event-related potential (P50) test of sensory gating. In this
test, el ectroencephol ographic (EEG recordings of neuronal activity of the
hi ppocanpw® 03029252 used to neasure the subject's responsePCo/B0zeasees of
auditory "clicks" (Adler, L.E. et. al., Biol. Psychiatry, 46:8-18, 1999).

Nor mal i ndijgbgylafc; ek@apendistwell BRywi thef ni€dtirekncrédsthcqghvinemd degitem than to
the second click. In general, schizophrenics and schizotypal patients

respond t o ibatimans. i ARF-418 2r tomyiduad satectvatds| a2 agd K17 ndChEyimproves, WO
03/ 029252 PCT/ US02/ 29827 Schi zophr, . 10:131-41, 1993). T dat a
of Loct a SSRTEORARGAHSR FHalsr e £YAls of AlehriTies s soeiagh GPe R HIeT  ant

i nformation ag!?é r i ol t : , Mart fo®okey
pat hol ogi c%ls%geg?ur esp’é%l' e?%%"sp%fg@é"lé‘g’h%%@mgéi ml%?@.%g%@ ala.r, Am J.

Psychi atsr y, wilgis, 55E9t. 2009) J. RyLhiapy £l 5(12)i1681-5hDwc.t1889). rit setsorsdeanor nal i zes
the 5 sensory deficit of schizophrenia éAdI er, L.E et. al., Am J.
Psychi at r y thdtgocot®s endseloctive iy wealt st pEBRGgPRaT R8T e %t e t hat

nicotine's effect. oan.sensaor at i js.via the a7 nAChR (Adler, L.E et.
al ., Schi zﬁ%?ﬁlowrPdén%%%féﬁ%‘&?%ﬁé@%?% | ndeed, the biochenical data

i ndicate that scdihzephEARIES chayRx pOffifci0ik] Bhes CameCbRgemtiephdhsn- i n t he
hi ppocanpus, thus giving a rationale to partial |oss of a7 nAChR

f unct i onal igepetiOrigkHhetotirthat praviuce g condtellatiBh off posisyechidaregstivesgmptonys  1995) .

Interestin , netic data .indicate th |, i i he pronot er
regi on 10f tglhé pé)%l Wﬁ@?ﬁpﬁgﬁémilg&]es#eﬁ%sﬁ%r}sfngi‘%@g’%?aé’%éggd)gr\?\n%g mf-éﬁagvéensor y gating
deficit in s?ﬁ@ﬁ@rﬁ@ﬁ%ﬁﬂ& Aefidis &R TR, atl3nti®d, .cohition Bid@formabn prodesthg. Sci .

USA, 94(2):587-92, 1997; Myles-Wrsley, M et. al., Am J. Med. . Cenet,

88(5) : 544- 3o sihg@Pjologicaldiamesnt has emaraed evp dominpet netwBeiC Fsrdmthds the a7 15

NAChR has begen i tified. Thus chi zophr.eni cs 7 nAChR
as non-sc lﬁﬁﬁgﬁﬁ?@s it I%é]fel‘étllﬂa@%&éz? pﬁl—ﬁ%ﬁi 35%%%@?%&%;% p;rgﬁ?gﬁﬁgﬂ%si ng a
functional Q38aNaRR JFklaRRlow peR e DN A3 3. ABhrmdcbloRRal studiesi gned to read
the fluorescent signal fromeach well of a 96 or 384 wel| plate as fast as

tw ce alssecstdlitiod the dopargide peasntos sntagimists 213 eABeasipupriyirgpsing Sisovied

accurately neasure the functional,k phar 8] f_a’r 3R To
conduct su &?Y@}PL%’&?E% o8 @’r‘i’éﬁlﬁlg ég%@%s?i)f%g%m? ﬁ])aéflﬁesil%lr G gg\ E%]p ﬁ[?l({:hgiagﬁgl f or s
of the a7 NAGMRISINGbER, M aBypited altipeydbtiagrieghi mdveldetarsgttis affettivel |

lines that expressed tunctional 5HT3R In both cases, the |igand-gated ion
channel wasin terpngbetbdhd posisivie BRd sem¢ pEtheBegativiesHmpteansfdithis dispAssr oduce

e e T L .
di seaseg), FaFre8AMRk@f abBeN o&BYsiDMdEREArd. NG bRt aMpsychotic drug is effective

in treating the negative symptoms of schizophrenia. This is significant because the

restoration of cognitive functioning is the best predictor of a successful clinical and

functional outcome of schizophrenic patients (Green, M.F., Am J Psychiatry, 153:321-

30, 1996). By extension, it is clear that better drugs are needed to treat the cognitive

25  disorders of schizophrenia in order to restore a better state of mental health to patients

with this disorder.

One aspect of the cognitive deficit of schizophrenia can be measured by using
the auditory event-related potential (P50) test of sensory gating. In this test,
electroencepholographic (EEG) recordings of neuronal activity of the hippocampus

30  are used to measure the subject’s response to a series of auditory “clicks” (Adler, L.E.
et. al., Biol. Psychiatry, 46:8-18, 1999). Normal individuals respond to the first click
with greater degree than to the second click. In general, schizophrenics and

schizotypal patients respond to both clicks nearly the same (Cullum, C.M. et. al.,
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schi zophreni a, or psychosis. Schizophrenia is a disease having multiple
aspects. Currently avail able drugs 30 are generally ainmed at controlling
t he positwoesaspsrts of schizophrenia, such as del usi onsPCOUS0229897

Cl ozapine, is ained at a broader spectrum of synptons associated with

schi zophr eryepizo . Red! LB1 151, TOOY). Sitde: @fts RElst AdbiZophibiidS indilitysei t abl e
for many patients. Thus, there is a need for a drug to treat the cognitive
and - 66 WD ‘080294 5RrPaiinyeoaitioRenatien. t Bhe seosory ghting desich sprrersdedg wit h

hi zophrenia. .Similarly, thefe | eed f d t
cogni 11 ve. i o5biiw perrola L ret SRR Bt UurRrrbeRh o2k eftiue i sor ders,
or simlar .}%&%&Wﬁﬁ%ﬁ@! 2b60€}t @ﬁ%l'ﬁ?leasttﬁd{é‘sssh% (BENiZRRE heMhAizBAthE ent s.

Psychosis is"a mental "disorder characterized by gross inpairment in the 5
patient'ss penweptiefivit affschigaplirénia (Adler, Bal.ictrel., devy J.Rspt/datrp,rl6Mm1886-04i ons, and
hal | uci nati ons, and na¥ be i ncoher i.n speech S behavi or .ma

) t ). Hi v b
agi tated and%Ph Pharmasplogiead siyeish ?a(gq: fhat @cg%seefge:cbghaenﬁ?%gaﬁnpg %‘Wéaepast ,
o . T ar
I

named as pPY&iMRERS: ddQ idehethaf &hazophichRt Kawf 5080 Févis e B IACHR teggptorkhe
conventional antipsychotic drugs include Chlorpronmazi ne, Fluphenazine,

Hal oper i dolin theokippoaampub/bor gidag ametionalttbipadiahss PEXphaLaRi fhectiopplifyzi de,
Thi ori dazi ne, Thi othi xene, . TrifluQp [ These drugs al |  have an
af finity fdFieAman aﬁﬁiaﬂeBE’?;}g%fb%?ﬁ%%% 1@%@&‘/éﬂftefeé?\%gqy’ae%fl?tk?s%%%oti c

drugs have ;seuer gll:at %'gﬁi;lgﬁxﬁlﬁ 3n fﬂe’lﬁbl‘ﬂg’ceﬂ GegidofSREEY -hQ@hRV?e'ng st @BER:

trenors, elevated pr evel's,” akathisia (nmotor restlessness),
dyst oni a andsdvitsed with thd fenesy gatitpaddictd ingehizopiireaias@reedmsn, R.at.cil.y Broc.

dyski ia. Unfort tely, I b 70%_of ti i, t ' h [

Lapond. t o Ndrett orih L SHE DS ot o5 Mg VRS M pde drdes at ypi ca
ti hot i . N ahl G ' : j

qeneral 1y i@t Rie BB, 18 Aot aBhifn B YEIRR & 80 ¢ al so

i MproviBg NEYGHR %8s SLARENEcQf ThIBS sdsxPhesiis cikpress e eahen7 nd€hRes t han
conventional antipsychotics. These drugs may i nprove neurocognitive

deficits. E)anfﬁbiﬂoa nha%s (motor) side effects are not as likely to occur
\glnt |h pts 3 g h o? |t Z P :j ?%%C%Pf tﬁb‘g Siéf%gon%%suﬁ?% Rg cgm% P‘gﬁg @it(ﬂlgcigg?’a%ﬁggalg %glyFs IF%e Si a.
Finally t he(%@e WY 009843 1283, BIIPR O A&siShbl 85 reaausludrdstédt Qiglhl fiem eh@vat i on of
prolactin. Unfortunately, these drugs are not free of side effects.
Al t hough t hedkofir fger 3Hchelpplottus dadia$ fveice aseoond dorafpite 30 sninates.allge oup t he
si de 20  assay may be used to accurately measure the functional pharmacology of a7 nAChR
and 5SHT3R. To conduct such an assay, one uses cell lines that expressed functional
forms of the 07 nAChR using the or7/5-HT3 channel as the drug target and cell lines
that expressed functional 5SHT3R. In both cases, the ligand-gated ion channel was
expressed in SH-EP1 cells. Both ion channels can produce robust signal in the FLIPR
25  assay.
The compounds of the present invention are 0.7 nAChR agonists and may be
used to treat a wide variety of diseases. For example, they may be used in treating
schizophrenia, or psychosis.
Schizophrenia is a disease having multiple aspects. Currently available drugs
30  are generally aimed at controlling the positive aspects of schizophrenia, such as
delusions. One drug, Clozapine, is aimed at a broader spectrum of symptoms
associated with schizophrenia. This drug has many side effects and is thus not

suitable for many patients. Thus, there is a need for a drug to treat the cognitive and
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effects include: agranul ocytosis; increased risk of seizures, weight gain,
sommol ence, dizziness, tachycardia, decreased ejaculatory volune, and mld
pr ol ongatwor3ot2€ic 30 interval. In a conbination therappCrasnz/zmse?

nmul tiple synptons of diseases such as schizophrenia, the conpounds of

Formul a | apdnfdieadmits a&%&ﬁ{é@twlﬁl Rhieshen. BEniladNiRESE amee for diganeous| y
or at separate intervals. Wen adm nistered -67 03/ 029252 PCT/ US02/ 29827

si mul t aneous Itxyaaitthecazgnmmmxzﬂstmﬁtld?xﬂeﬁmtaassoaﬂfddmh@ sehizpaffestiehdisordersr ugs can
be |ncorporate into ar npceu tion, e.g., a

phar maceut |°6e§}m SWE‘PF%?% %Hg% H’etg t’é’SﬁB%%“?'ﬁOB enﬂlﬂah?rﬁ%lt ively, two

separat e ConposifOiiRis ib a Sent?BRo d@f‘)ﬂ{a?dc'?érﬁgd‘ﬁ? siilentRr iyl @ | and the

ot her containing anti-psyc otlc rug can 5 be~"a ni stered

si mul t arseoyatiynt’speacapkies obfeakityt |T-hpwnmmay sdffalgﬁomdlaluahtdi; tandn to t hose
| i sted above, include, but are not |limte Eor azi n NEI I é

Tri |l af on, ng}%%ﬁéﬁongt@ dpanee inpRlierRnt 11} sPeps II'lh)?lbﬁ AVRgr gltatz BP ¥a,

Ser oquel , e
o opert dol CER SR RIEAIH D o bERRR TR %ﬁ&%hﬁé&%%%%?%%s?e
Prochl or pera@phéteto and; FRndithak et do A6 rdeep ersmaaudefiaiongiveniahatd. dfort her apy

conposition can include therapeuti cal ly effective anounts of the conpounds
of For nul a ckample, B1oPH disepdsnt W@rg|n|a§yxe 8% PaEhosge amount of anti - psychotl c

drugs hese co i . & ES

dil uent-s6 or car ﬁh%?éséﬂe% ng%Of Sﬂgéd nt ag\lﬂgicgm%or o %Pate eI iXirs
or sol uti Oﬂﬁuéﬂhclﬁdﬂmmrﬁr@tnagfnal Flaphﬂmnﬁé el dpemidol, Lagkpin, Sesodhzing, 15

i ntranuscul ar i ntravenous routes. The conpounds can be adm ni stered

rectal |y, Melndoses Keragnaring, Piggsids, rﬂ&%qul%Zln%Ihﬁ?gFWeﬁfnéWr USREFAAES e
f or mul at ed S?ﬁﬁ%%p%g" Fﬁﬁfght g) ﬁ?‘]g(\;ﬁ) (ol {%@%twe | i ke. When separately

adm ni stere apeu anoun COI'T'pOSI tions contai ni ng

conpounds of ForThss@cdnvantdorg titipsgshotio tihugs tinvgsevambsiddeffais, inichtdiged on a
di fferent schedule. One may be adm nistered before the other as |ong as
the tind beediim, vaight %naiéﬁﬁl‘?”fﬁ Stevater prelagta pgelhisk i MIREr apeut i cal | y

effective LBLRLAL) &EJ&%@M@*&%@@ FeLd Aol ALELNDLalsS igker | 0d of

time begi nni'ng he conpdu or mu or (b)
the anti - psiyehiatiie UnfigSmately, agdyhbis t7evesf jadents hmhiﬁsﬂhlaﬁ;ﬁlrﬁﬂﬂrasgor&l tot he
limt of the beneficial effect in the 25 treatnent of schizophrenia or
psychosi s dpnYﬁéﬁﬁéﬁﬁmﬁﬁﬂﬁﬁﬁC@ngé&”&ﬁﬁeGE?““WHE@“ﬁbﬂﬁwﬁgmﬁ?c%ﬂ%§ﬁ@stration
of the corrr%t of Formula | and the anti-psychotic drugs nmay vary. Thus,
ei t her age Bot h agents may be adm nistered rectally,

Atypical antipsychotic drugs generally are able to alleviate positive symptoms

of psychosis while also improving negative symptoms of the psychosis to a greater
degree than conventional antipsychotics. These drugs may improve neurocognitive
deficits. Extrapyramidal (motor) side effects are not as likely to occur with the
atypical antipsychotic drugs, and thus, these atypical antipsychotic drugs have a lower
25  risk of producing tardive dyskinesia. Finally these atypical antipsychotic drugs cause
little or no elevation of prolactin. Unfortunately, these drugs are not free of side
effects. Although these drugs each produce different side effects, as a group the side
effects include: agranulocytosis; increased risk of seizures, weight gain, somnolence,
dizziness, tachycardia, decreased ejaculatory volume, and mild prolongation of QTc
30 interval.
In a combination therapy to treat multiple symptoms of diseases such as
schizophrenia, the compounds of Formula I and the anti-psychotic drugs can be

administered simultaneously or at separate intervals. When administered
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topically, orally, sublingually, or parenterally. 30 As di scussed, the
conpounds of the present invention are a7 nAChR agonists. Therefore, as
anot her awpesi2uf2t he present invention, the conmpounds of PChaiSpr/zssent
invention may be used to treat a variety of diseases including cognitive

and attent | |6 A EAEhe Snti B aRBEEAHeON
associ at ed b tlﬁggédss Jgggé@%ﬁmﬁé@%s s B T 207

Al zhei mer' snodiseaseéint@n singkphaematentioal campesitm, kgowphagnaretttbab ogni ti ve
impairment), and senile denentia. A zheiegggrt\;vs di sease has. many aspects,

i ncl udi ng co@hMEROR ISPy SORPALITIONH AHEPHEIS WoSThaEHe FYIPRYHALE fefftits are
Lreated W b, GINd QERIEhASS: AR 1100 the HEBntatihd MPhLRASGIC-AY, Lite br eak
C nd e a n

down of acé’?ﬂl/ i ne, a ereby provi gener nspeci fic increase
in the actib¥istisnimdbtetcheirallehbanetwi Exanptosefansysydhotic Siugs,antlditior tgs  ar e
nonspecific, they have a wide variety of side effects. 'I,'hu,{,s, there is a
need for athase llngtedrab@vesmcilﬁﬂeaw@eanqﬁz{imﬁeéﬁoa&h%%@e@Mﬂ“@ﬁhr §iadomhat hways and

t her eby prqyides .. i.nproyenent 4.n.i.he,. jitd n N+ ficits
associ at ed 'V?’ﬁe’)ﬁt‘i}% S F“%mi’d’ r@iléslg’gggpoe\?\nﬂtlh%? e’%hgelgh eg’ %?@2%?2 created by
nonspeci fi @ stdpthadine00apheidthes OBloiprcthiete, INdbbridy SLoxpineodegener ation is
a common probl em associ ated with di seases such as Al zheiner's disease.
Wil e the Mesoddezin, MelindosatOnssnstron Rimezigderoshigrnerazing ad Fipwazise  t hey

do not control the, underlyin at hol f. the .di cordingly, it 15
woul d B desir abﬁ‘ ghwaﬁ?ué%?la%r@n@}lﬁ%ﬂ%%’g 08%31.1!}? & 8§v %ﬁ@_c}c‘)frﬁggr ess of
Al zhei mer' gherfbhenfiosiB: efRcBvS AblLs SR Bdrhponds biFee@na [ inea thefapsutivelhy )
concerns menory inpairnent rather than attention deficit pr%%gfs and

r

ot herwi se @ffesipes aneaing ofpniti-psyshotiodyags diteprconmrastioas gy tbe ey ment is
di stinguished fromseni.l.e dementia in.tha i LEiVe~d npai r nent
i nvol vgs a PP ?)é?%lﬁ?ts’aﬁgmﬁ’s Sﬁﬁ%é‘é%h%ndsér%o rés%e%ﬁ%‘%%lﬁ& cf/lj Im;ss for the

age of the fpaki1gmel eliliReereoliHons RirlcynveaisApombatirtiaishatios peainfinisatddyby
identified for treatnment of mld cognitive inpairnent, due somewhat to the

newnessis ofintraewcithy infigvernas dowesa s crmpprrdscen be AANEIFEArsiEd for a drug
Sent | o derat Py etg i af iy S5 RN eyt o 0ABA by Ml BRAADC - 25

I 'sease However, e conditions
cl assifi ed dsglRIfoldMd sndrasEkér equently include cognitive and attention
deficits. Cenerally, these deficits are not treated. Accordingly, there is
a need for a dr (Whethsepaysiady pdipinisterpd. dhessrentically effestivegRrunts and attenti on

deficits asc%?n%logi i%gs (\:/\Ant[zgm%g rc]:|<)r|n%ounds of Formula I and anti-psychotic drugs are

20  administered on a different schedule. One may be administered before the other as
long as the time between the two administrations falls within a therapeutically
effective interval. A therapeutically effective interval is a period of time beginning
when one of either (a) the compounds of Formula I, or (b) the anti-psychotic drugs is
administered to a human and ending at the limit of the beneficial effect in the

25  treatment of schizophrenia or psychosis of the combination of (a) and (b). The
methods of administration of the compounds of Formula I and the anti-psychotic
drugs may vary. Thus, either agent or both agents may be administered rectally,
topically, orally, sublingually, or parenterally. ‘

30 As discussed, the compounds of the present invention are &7 nAChR agonists.
Therefore, as another aspect of the present invention, the compounds of the present
invention may be used to treat a variety of diseases including cognitive and attention

deficit symptoms of Alzheimer’s, neurodegeneration associated with diseases such as
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denentia. 30 As discussed, the conmpounds of the present invention are a7
NAChR agoni sts. Therefore, yet other diseases to be treated with conpounds
of the prweeat2928venti on include treating the cognitive ®0W/Us02/29%27 Oon
deficits as well as the neurodegeneration -69 WO 03/029252 PCT/ US02/ 29827
associ at ed MR, 8Ry i el £ 8RR a@imild@ghieive ampaignera),t ent i on
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and affective disorders, ,arryoilr ophic lateral .scler otsi S’ndbﬁr d[egll i ne
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dependant drug cessat i, on,, G . ette. 3 ; e-rel ated
macul ar ded& PTG ﬂbﬂygl&(%%‘rakﬁ&e ﬁagﬂ%%esg%négfegﬁ g&ﬁ%é&%ﬁ%%ﬁ% ﬁ

gl aucoma, QfuSHAPIRIEAtESS P6itidh & thalchblikagio patiisagntidthedby prividesli sorder is
generally treated with nethyl phenidate, an _anphetam ne-like nmplecul e that
has sone poémeravieaientistheaengsitivesnd sitentiog dgiicits aspsidted ng AldEPei e to
provi de a dgfug that eat t i Lcl L. i i f ewer
157s1 ddVer Pibte Vi EREG R B oo SRR S8
hyperactiv}pgﬁmql'b,gorder, ot herwi se known as ADHD, is a neurobehavi oral

di sorder affecting 3-5% of all Anerican children. ADHD concern cognitive

al one or both cd¥miredegencagiipnyia paomaroaipreiiengawciaied Wit diseaseiychit h a
' iJi.ty.tq. st i = j.at
Pt bt on Alesjinbrt GiSHRY vt Al Aheb ReRBEE ERAIEAR AR e

subtype, a gNea¢0HepaBiHoY contie BRandveying pabbleiy of thallisgme, Amnddamghomtbi ned
subtype. Treat ment rrag i nclude nedi cations such as msft&v%gheni dat e,

dext r oarfpheraumd he desiiablsdpbravids 2 e et sat slpy thrertogisseol AHPST ¥ity and
hyperactiviqtl% and to increase attention. No "cure" for ADHD currently

exi sts. Chit%f&h with the disorder sel dom outgrow it; therefore, there is a

25 need for apprigpikmicalcnratic aftatsnifbenngaiient)iconamsonendiysor der of
varying lengths of normally several nonths to nore than two. years and of

varying degmpeisment et fhagsttpniips| defirigPronlemssand oferayisemimpagd cogitive
di scouragenent, Ihe 1184 SLAGHH infp.AehOS RIEREAM A5 At RhfnGa'EALl Y the

20  mild cognitive impairment involves a more persistent and troublesome problem of
memory loss for the age of the patient. There currently is no medication specifically
identified for treatment of mild cognitive impairment, due somewhat to the newness
of identifying the disease. Therefore, there is a need for a drug to treat the memory
problems associated with mild cognitive impairment.

25 Senile dementia is not a single disease state. However, the conditions
classified under this name frequently include cognitive and attention deficits.
Generally, these deficits are not treated. Accordingly, there is a need for a drug that
provides improvement in the cognitive and attention deficits associated with senile
dementia.

30

As discussed, the compounds of the present invention are o7 nAChR agonists.
Therefore, yet other diseases to be treated with compounds of the present invention

include treating the cognitive and attention deficits as well as the neurodegeneration
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| argest cl ass of anti depressants, but nonoam ne oxidase inhibitors (MAO'S)
are used 30 in particular types of depression. Common side effects from
HCA' s ar eweaedamzdi26n and weight gain. In elderly patients WwCTluSor/gmai c brain
di sease, the side effects from RCA's can al so include seizures and

behavi oral  syanied%ith bR o8 bimdtels Bhbaftion of e WENBNE2 82ERIR 502/ 29827
fromusing MAO"s occur fromdietary and drug interactions. Therefore,
agents wi t hdisérdeieaitagitide deﬁtlelm@rmﬁﬂ diserdgs @EBﬂeSSlma)@nélﬁﬁy gonseal getiety

(disorders wt rom nent .anxi et ph e sent an area
of unet - meciEsieh BOR R R RS Slioenfon HepURP AR e e rEDb ORI

Di agnostic ﬁteﬁl%l’eﬁ%isc%rdéﬁﬂlé%Ers@ﬁalﬁ@&%&ﬁeﬂlﬁ%gﬁé Brair ﬁvfju(r}%%ﬂz)wo@palﬁlg?’ 394,
for various di sease forms of ~anxiety. Genéral anxiety disorder ( GAD)

occur s whenc@nfisrepooblems aisesiatedorith brhnmnggorssAHhS dsméati doyyplére dementiaor wor k

when there is no reason tqg wor i S . unabl.e not. .to About 3 to 4%
of the U S. aSﬁ%@IF%’fVﬂ P%S@é%‘a?nq%@efl%asé%?@ W@%W\Qg?‘{lgﬁ 10 GAD most

of ten strik oot?(%l?t ag%sghsg hiJ e @Eea@@?ﬁr ﬁﬁmesp&'?l&%rﬂﬁ%@&' nin

adul t hood, ect’s wonen nore oOften t an men. Currently, treatment
i nvol ves cégndgulatien bé fendiintaké itchelimpiyulemielaad ahoroxiatneriona, oytithslyavearh d
bi of eedback to control  ruscle tension and negﬁ,%gtl ons such, as

benzodi azepPH¥OM$ ﬁﬁsﬁ?lé‘i*?iil’f@th %‘é{l%&u%eﬁwﬁﬂén d antghrggeessation Filles e ve put
all have, si gl o%&été%tsﬁlal%m LEd Bt Jx‘ﬁ%ﬁ&%ﬁe&n&ﬁﬁﬁeg LScdndieed 15 of a

phar maceutic ent “to address t to ewer Side effects.
Anxi ety al snemmelgetc&&q@xmtedmrtedjmh|gmus<bmg$$ sgimpontessqcRiSDyith phihch is a
form of anxiety triggered by nenories ﬁf a trauymatic event that directly

affected the patﬁﬁ?ﬂtlon(ﬂf’ﬁﬁﬁéisof‘ﬁélsp@f@@ Y trRated Wahansthy RROEEHP: AFhe di sor der
commonl y af {,g Iﬁe%arﬁllﬂé ¥ M Redflc trhf RUTBAL GoRUERI S, é%%é.uglhéwdﬁggu%oaﬁﬁaul t,

physi cal assa torture, natural i sasters, an au

acci dent, abe dsirphla mapmvakm drag ktexs tramyeatsintivatieficit disorder whidt Imvirgafeper The
affliction also _can_affect cue workers at an airplane crash or a nass
shoot i n& s%ﬁ%@ﬁ@t%ménmet%§ usedidUgi ¢ acci dent or someone who has

unexpectedly | Oﬁ{terfud %ﬁglt(?l era(;l{f\@@tdﬁ%{:&eﬁ er@?s%l%nb% (?H(Aqg‘n) is a

cogni ti ve-behavi or erapy, group” psyc erapy, cati ons such as
Cl onazepam nhpsticheyiaril disdrdee hffediing8-25 of el Anoarican c]auhemkADHﬁcdncemss such
as Fl uoxeti ne, Sert rali ne Par o | o ras(Ty and _Fl uvo am ne. K These

xetin
medi cat i onsce@itpyealnersbotisasattlyead ﬁ%}rai"loé QUSSP sHering Hith B PESPBF ns  of
exposure th&& éﬁ%%tlﬁ%s_}és tt@%k&ci@@§§e&§%%urrté DRivRish. lg@fgﬂap@ges df oodi ng)

have al | been patients e treatnent fo
i nvol veso r eA@éﬂe dxiste hipvddognindntiyhmattentvmnsubtypadepredoninaotly bypecwstidé-t i ons, with
the aim of impulsive subtype, and a combined subtype. Treatment may include medications such
as methylphenidate, dextroamphetamine, or pemoline, which act to decrease
impulsivity and hyperactivity and to increase attention. No "cure" for ADHD
currently exists. Children with the disorder seldom outgrow it; therefore, there is a
25  need for appropriate medicaments.

Depression is a mood disorder of varying lengths of normally several months
to more than two years and of varying degrees of feelings involving sadness, despair,
and discouragement. The heterocyclic antidepressants (HCA’s) are currently the
largest class of antidepressants, but monoamine oxidase inhibitors (MAOI’s) are used

30  in particular types of depression. Common side effects from HCA’s are sedation and

weight gain. In elderly patients with organic brain disease, the side effects from

HCA’s can also include seizures and behavioral symptoms. The main side effects
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30 facilitating the processing of the trauma. Therefore, there is a need
for better pharmaceutical agents to treat post traumatic stress disorder.
Mood and wbfoao24292 di sorders fall within a |arge group of Pdrasayzes27

i ncludi ng nonopol ar depression and bi-pol ar nood di sorder. These di seases
are treat eg w §dhe MAbMR QR B3926%aGhA USZARBEEns. t Tieeeforappntsoliisses of
conpounds. The fiTrst group is the héterocyclic antidepressant (RCA' s).

Thi s gr oupfawarlsiddesfetthevontd be ksgbn tricyclic anti depressants. The second
group of conpounds, used to treat, nood disorders.is t nonoam ne oxi dase
inhibitors (MAORXEY @ﬁ%@erér@s%’@ﬁ Wlﬂ‘ Iﬁf&?‘ﬂ‘?eéﬁ?@?eté’%gg‘)bé? a\gqui%lg%és_ The
third drugedsSedeht i dih offur B hékts B 18 Gedtnoh PO fRhBirRiBndig sl On_and
wei ght gai n. 75 el der y patients wth organic brain disease, the side

ef f ect s5 of DiigANostic&Btatissioalivistuatief MehwlLDissrdarsd IV KEWe)ippr#3-¥nforons. The
main side effects fromusing MAO's occur fromdietary and drug

i nt er act i onatioBahegss BIMBLORAREYs fromthe use of lithiuminclude, but are

not limted toqweiohl gai ) oA RGP pBSLYHbiRs aBlt dh@si a, and
trenor. Toxic sizG e ﬂfg%ggg{}gr#?ﬁgw?%ﬁm can Pnc+ ude pgr si st en%gsheadache,
ment al  confws KfaminctheaRY, or@atk wherileu Bhoacdon & Woay aad ishygbleinatto
Therefore, agents wth | ess side effects or _interactions wth food or

ot her medi e@riYorfsboRbd ke Beoliael i PoRypldRY s (13 e H1c COyTsa 0 B err |
al t hoquopgé}l?is W%iltenks@ﬁg%pt%éplg'ig%i oo&i'o? oiREende SodIRELH n. People

havi ng e perso i'sorder suffer from 15 a di sorder of

enpt i on r egahididodntoo Pvairfes e aahorgdith shaarmeru s€dréntlyt redtegpeaildsc
synptonms, such as depression or thinking di sto'ré%' ons... Acquired.i nmune

def i ci ency cegmtivohehayimraidherppss gelaxatiop }UPSH hog‘??dwg(ﬂo PHE human

i mmunodefi ci ency. Vi rus o - Th SVl : - ; 2nd
inpairs t h(limﬁrC eé%r%m nuar?gt%dh%agfo;q?h%hia%%g,aa%%ﬁ%%ﬂgﬁ%%%ﬁg’taﬁlg lPh%l?'? gm;. H V
i nfection 3Qecsadueaars effoétherbupald hhersidseffdet Ashilitier Thetefbienihbreds & nged

difficulties in thinking, otherw se_ known as Al DS de]grlgn#ga]f conpl ex.
Ther ef df e, of R@barmaseyticabersnt 9 addirss thesyppiomseith [faver SI9RLHET SN and nent al

decline of ‘persons;y, Blgce) N RRtes ’?‘g%ggaﬁlgﬁﬂb gtrés?ﬁ%!b?der gﬁffﬁﬁg $/hfoh idh §@nkNOWN as

Lou Gehrig's di sease, ongs ass o I sorders known as not or

neur on di seasgsieWhaseired speeirories o raunaiclesentrihat2ret theaffectidrihapaticapi nal
cord gradual |y degenerate to negatively affect the cona&%ol of . volyntary
movenent . ©aithasieBpticntiarehavs Wikhesfe The AIsgilbEPBRANY AEES SUVIOE Ur osi s

a though paLlenkie DBy, iﬁm‘gﬁﬁln‘éesﬁ%\ﬁl\agﬁ%%ﬁlg,trpgﬁréi&ﬁ‘ﬁ%'ilﬁ, bz, 1dIRkS, natemt oms and

al t hough uzol e has been-s ong the survival 'of patients.
Ther ef ape, didietess, bisatomobideladoideny aphaplaae enashi, edlostagesituation,tar eateath hi s
di sease. camp. The affliction also can affect rescue workers at an airplane crash or a mass
shooting, someone who witnessed a tragic accident or someone who has unexpectedly
lost a loved one. Treatment for PTSD includes cognitive-behavioral therapy, group
psychotherapy, and medications such as Clonazepam, Lorazepam and selective
25  serotonin-reuptake inhibitors such as Fluoxetine, Sertraline, Paroxetine, Citalopram
and Fluvoxamine. These medications help control anxiety as well as depression.
Various forms of exposure therapy (such as systemic desensitization and imaginal
flooding) have all been used with PTSD patients. Exposure treatment for PTSD
involves repeated reliving of the trauma, under controlled conditions, with the aim of
30  facilitating the processing of the trauma. Therefore, there is a need for better
pharmaceutical agents to treat post traumatic stress disorder.

Mood and affective disorders fall within a large group of diseases, including

monopolar depression and bi-polar mood disorder. These diseases are treated with

-71 -



30 Traumatic brain injury occurs when the brain is damaged from a sudden
physi cal assault on the head. Synptons of the traumatic brain injury

i ncl ude wonBWog26n and ot her cognitive problens. Theref or @CTiUse/29825 a need
to address the synptons of confusion and other cognitive problens. -72 WO

03/ 029252 ?ﬁ&é L3RR/ 8382 61 cBhfbthds UTRE Srs@ ERuB AL WBlerd@y v disidejredsetsue found

i nsi de of e skull. Synptons of brain tunors include behavioral and

cogni ti ve gHOB @miThisSupgeingludes theiveeli-lorowratnidydicentidépsesagis-afle serfl t o tr eat
the tunor, but ot her agents are necessar t.0 .addr ess .associ at Synpt ons.
Ther ef or e, gm&rﬁqoglpauwéélaewtgaaweé REles e ghenemye %ﬁ%?\?inﬁ}‘dgll%%%nd

Cogni tive Bl BRNtRRS S0 Wik uFOYRE FIBNONTROAYE drile Alllnigg, at | east

sonme of th S an extra, crit portion of the nunber 21
chr onosene.CoMthabi sidevsiiediadtem DU’ ssare sadatiomanel weightgaimnintedddky patients sk f or

Al zhei mer-type denentia. Currently, there is no rqven. treat nent for
Down' s synd¥ighergame bast gpease.itheside plects ?u%%@ztsoca&@g@ég Ui A s fffent | a

associ ated th | %p?orﬁ%’. nﬁﬁflﬁgingm{“eicﬁqwrﬂ u%%g,f ROTEH.Hegehediahion of

neurons in certain-areas o rain cause tington's disease.” Early

synpt ons ofaplidaid in@tRtoss. ddagasedd effdctdomuiaduse ofditigan inelude; bulsirendtear ni ng

new things or renmenbering a fact. Mst drugs used to treat e, Z?/ tons of
Hunt i ngt on'lEnigRdteEechiare), apersa.cirEhesPATEK. BRLYARFRRIY, troeor, do¥icei®ness, or
hyperexci tabili ty. rent|: - BnPhal U se  the
progr eggi or?%g? ts At lgﬁ%%ngﬁér{s%ﬁlluég§é§{8{§%g%g%%l§§% Qi?[ ecrotgg;llsgérg neeéff of a

phar maceut ise@bired @eMtartiac agddyiResast Mheyorp} appnts withHedsesiderefficderef f ect s.

Denmentia with Lewy Bodies is _a neurodegenerative qi sorder involving
abnor mal  stirigeactiprssviknfard oaethepmpdisatrssviddibeuseitlcer t ai n areas of the

brain. 20 Synpt . d ti | j ' N YE t
I rﬁ‘: '? ed to, ym) uc Ougé%lﬁ%egg&g%lgahﬁ%%aﬁ}%\g%? Rﬂ{)@a\?wvileﬁﬂ%aﬂgggloﬁimgﬁoé%[ ier ir18m

Currently, digeeadrn®mMoreonamions Pegsldhedsng bordetiae parskiatispdisandeasudfepfymhi at ri c
synptons. However, nedicine to control trenors or Ioaghof nmuscl e novenent
may actldal |adisgrdenni garotion Freulaiaar Phamgcentivakagsnispre Wembhrral St Lewy

bodi es. Theref or ere. . : ceutical agent to 25 treat
denenti a vviSP'ﬁlpEOeV\%’/S%C@&Sgg#éﬁg?rﬂﬁﬁgg%inﬁdﬁgg%g% i s a neurol ogi cal disorder
characterized byadquas®immuhy dficisiesispdrane (ADS) wbsaits fiogi i infectiGumitent |y,

there is no treatnent to stop the rogression of the disease. Therefore,
there is athebwnet 1r@nmpéiﬁﬁﬁzéwww|(%&jgn¥mﬁ éﬁlm%ﬁi@fﬂé%%elqﬁ&rdmeﬁ%w s.

impairs the proper function of the immune, nervous, and other systems. HIV infection

20  can cause other problems such as, but not limited to, difficulties in thinking, otherwise
known as AIDS dementia complex. Therefore, there is a need to drugs to relieve the
confusion and mental decline of persons with AIDS.

Amyotrophic lateral sclerosis, also known as Lou Gehrig's disease, belongs to

a class of disorders known as motor neuron diseases wherein specific nerve cells in

25  the brain and spinal cord gradually degenerate to negatively affect the control of
voluntary movement. Currently, there is no cure for amyotrophic lateral sclerosis
although patients may receive treatment from some of their symptoms and although
Riluzole has been shown to prolong the survival of patients. Therefore, there is a
need for a pharmaceutical agent to treat this disease.

30 Traumatic brain injury occurs when the brain is damaged from a sudden
physical assault on the head. Symptoms of the traumatic brain injury include
confusion and other cognitive problems. Therefore, there is a need to address the

symptoms of confusion and other cognitive problems.
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30 Tardive dyskinesia is associated with the use of conventional

anti psychotic drugs. This disease is characterized by involuntary

novemnent swomsi2ab1l en nmani fested by puckering of the |ipsPramwsSopeager and/ or
withing of the arnms or legs. The incidence of tardive dyskinesia is about
5% per year of g tGXHQSH SneBNGrHRtk 6Pfissub 8iindgnsideSofie 8811029252

PCT/ US02/ 29827 conventional antipsychotic drugs. |In about 2% of persons
with the diSysmsens ¢fhrainvenonysdtidedsibavios] sed/eqzaitive prafleyer SHESYCur rent | y,

there is no general jzed treatnment faqr, tardjve ki.nesi re, the
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memory, and | angEges VB Mepm %W’E%’Pﬁsharvﬁé]? E@gr ?‘Fg%ﬁ]; VW%%@?MF 8@&5 o

Spont aner t Yxudl tafitholtor dF AOhBKLAS AnGRACER! 1@kIE o2t DBGRTH

di st ur bances. ere is no specific treatment or cure for

Pi ck' s di sgas@olutarsiammnsy bphorisk for ddzHeenérrtept éonanitinh Calvonily) érayé & rend
serotoni n-boosting antidepressants. In _additign, . anti choti ¢ medi cations
may al | evi @revesyrpatiesws far WW%?'STWQJO&P glereel,gﬁé}e[s(gﬁ%qﬁ@es gﬁeusi ons or

hal | uci.patiQns...T thieh ed for a pharnaceutical agent to
treat the ggrgé?té@sgﬁgé%gtgét&g}li or al?lsgﬁldg?rﬂgoci al skills and changes 15 in

personal i ty and Genctichiygsserihmed visgpdnansioniof heurensein ceitale ash$ efths brain
Dysregul ati on of food iIntake associated with eati ngSO(gi sease, . ncl Hdi ng

bul em a nervsSuningtoaricherra FEMAERIOMIoHYENSER HHRRST B]ICB‘QF &W°%pat hways.
Anorexia neryasa ¢ SlAkenki deWfitin %?reéﬁen%trihg Qirfot NREosBAES hRE tO7

remai ning in arter- en ering- progr . rrentfy, there is no effective
treat ment fieat Pessopenswl Hantingohsaineaevere side effeds suchasf@iguosa. Cognitive
behavi oral therapy has hel ped . patients suffering from bul em a nervosa;

b
howeverl§ t Hesticamstm getupstecitabildfy (-uaisBiY. lapogsdind CHPFEAe SPP SRTERT  does
not adequatgl ¥I‘O§'§%qgi§1§§1{ %ﬂ%ﬁl&?&% ds6aY! ¢ ér@fbr?,-ﬁlfh% gfDHRaq obhere is a need for

phar maceut i Ca en ess neur ophysi ol'ogi cal probl ens underlying
di seases ofphafiiisdeaes aganow wldrdsodd synipsdoss witl febieg aidetefiectsmoki ng has been

recogni zed as a major, public health problemfor a lo%% i ne. However, in
spite of the pubPseentigaribleye Bedinpigiameurpdsgngrative diseuiskiny g™V M%abi t r emai ns

ext r aor di n%@%ﬁ@é@%@ﬁﬁ%@&gﬁé@ béibd foh 81 B &llin alORIR R ailRNY

treat nent ne et people continue to snoke.
Adni ni sbr atdyeiptehs oNidmintin evith laavedisndiesl ihglndey buf are aotlimitediy, Juetnditnge i s
common treatnents. However

cognitive impairment with episodic delirium. Currently, treatment concerns
addressing the parkinsonian and psychiatric symptoms. However, medicine to control
tremors or loss of muscle movement may actually accentuate the underlying disease of
dementia with Lewy bodies. Therefore, there is a need of a pharmaceutical agent to

25  treat dementia with Lewy bodies.

Parkinson's disease is a neurological disorder characterized by tremor,
hypokinesia, and muscular rigidity. Currently, there is no treatment to stop the
progression of the disease. Therefore, there is a need of a pharmaceutical agent to
address Parkinson’s.

30 Tardive dyskinesia is associated with the use of conventional antipsychotic
drugs. This disease is characterized by involuntary movements most often manifested
by puckering of the lips and tongue and/or writhing of the arms or legs. The incidence

of tardive dyskinesia is about 5% per year of drug exposure among patients taking
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30 nicotine has a | arge nunber of actions in the body, and thus can have
many side effects. It is clear that there is both a need and a denand of

| ong st amaiDrig/odas2z a convenient and relatively easy net ho@Crarsoazseng
snhokers in reducing or elimnating -74 WO 03/029252 PCT/ US02/ 29827 _
cigarette coRsEBhAIRipSctitdirt it 6Bt 256t Redony Hith the diedsatterdord y certain
of the nicotinic receptors would be useful in snoke cessation prograns.
Smoke cessayikinespr isgeansly dixfigimmg| Gurantly) thawsds ng goferalized Hedlgiest foghoi ce. The
drug may be in the formof tablets. Howeye it.1.s preferr t L Ni ster
the daily Srabselyekiassia HETREIRNG: t?}BEﬁI%?V%Qf"QB ﬁffﬁ‘it’s"f‘%ﬂ% %ﬁlggg né’?%@‘?ar‘r}%s of
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adm nistration1s a slo solving | ozenge, troche, of chewing gum in
whi ch the dpeig tb addiesre syeabtorAn of taediveldysfiniesiat r eati ng ni cotine addiction
is Zyban. This is not a nicotine re Iaicerrent,, as ar.e %.he ?um@?nlg\ pat ch.

Rat her, this worlek'selisesshissuliyienm asfovlkaragressive deigroratian of 1t Filifess is to
help 10 con Leat QA ineGhBalflehotuaubd, peopl e
trying to ce]l};ﬁﬁﬁ?i.lat{kf)g/glaﬂ?ﬁ?eoggfﬁ@ﬁl%%Eeeswfe?%%?%}gmgﬁg%el}%qg%ti ve 1dr ugs are needed
to assist sfEk@FsaidlatdiRps. Celamionsymptosisdpcladmmbmgry Idksebekdf ugs may be

adm ni stered transdermally through the use of skin patches. In certain

cases, t he spenigecityndifbeilranitingns peepnssniEAting (AN4TBERTS distioaes-0n, especi all'y
T sust 8Ipﬂ ¢ r%{,?glﬂgﬁtflgrefié) ﬁﬂwe%%CQ%ﬁggén? of 869 for'PcIl% Hﬂed:éﬁ euPRthASRRRGRNCE 1S a

conpl ex wht Ch“canno encapsul ated wthin a single

def i ni ti on.cabbt hieseaivitirdugBndigiv and sdrbenenbomsfifigaitilepmsntst feadfitor
different types of dependence. Drug dependence_has two basic causes, that

i's, tol er anatpsishotipsdisiongeenieviate symplossdpdd Lnatieh's YWioe® t he user nust
t ake rogressiv . f: i.gi nal Iy achi eved
wth sﬁnl ?g}p%bengi)réec%ﬂsgﬁl%g I Q%FX%I %ggﬁ%g%%gggie;@te % 1%3%1% 0gguser Kas

devel oped ghsimdd@uidal pFas tokr@gite pragepiat detaiokaioa of segal shilli aniehanges a
w t hdrawal (abstinence) syndrone when the drug is 1[}o | onger taken. A
Wi t hdr il e PRSPRAHIEY eRthtogddiess BrsHaPtomserith Faveg pidg efects-di scont i nued or when

an antagoni st di ﬁfs:r%gfaﬁ]toé %Z Fc?)éiggtaf(%%%hgt%d Wi@ldéaﬂﬂg giis@:a%e,qaclﬁ@ihh bulefi£PL OF S,

t her eby counterac ug dependence” does not al ways require

25 physi calhegepe BEEAE@exih Rerdd, involvedicumptlepangesgathofayen Anoreslav es
psychol ogi cal dependence, that is, a feeling of pleasure or satisfaction
when t aki ngeryasa éy pgd torfress dug aIatings DPEHRETINGT (ERIINg AN AHEFEICTINE. §r ug

experience or s@&%}é @Pg%%egéﬁ%eﬁ% & RS Cﬁ)‘iﬂs‘éﬁ%xﬂfgﬂ(ﬁﬁs@&f&@-.

Drugs t hat pﬁ(r)%rauce Stro ysi cal dependence, as nicotine, heroin and
al coholyo 3Qnaridfdressanlogeitive deichvidid thatpyehas hefped ppitanttesidiering fidinf f i cul t to

break. Dru Sulethi%tnervosa; however, the response rate is only about 50% and current treatment
does not adequately address emotional regulation. Therefore, there is a need for
pharmaceutical agents to address neurophysiological problems underlying diseases of
dysregulation of food intake.

25 Cigarette smoking has been recognized as a major public health problem for a
long time. However, in spite of the public awareness of health hazard, the smoking
habit remains extraordinarily persistent and difficult to break. There are many
treatment methods available, and yet people continue to smoke. Administration of
nicotine transdermally, or in a chewing gum base is common treatments. However,

30  nicotine has a large number of actions in the body, and thus can have many side

effects. It is clear that there is both a need and a demand of long standing for a

convenient and relatively easy method for aiding smokers in reducing or eliminating
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produce dependence act on the CNS and generally reduce anxi ety and tension;
produce el ati on, euphoria, or other pleasurable nood changes; provide the
user feeWDng®2ub2increased nental and physical ability; @®CTAISOERISIENSOrY
perception in sone -75 WD 03/029252 PCT/ US02/ 29827 pl easurabl e manner.
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effective 'cﬁlu%si’:flﬁﬁ ’E $STHR Forl6F taMeish HoWRLr, S5 BFcPsTFedah ddflfiGechadhing
associated w arcotic addiction, thus reducing illicit drug use and

i mprovi By tdose otanbewalkifig hiners, bydidminigtatianerfai saiiegof incremertat ¢aspt duriige
primary nedjcally assiéhg wi.t hdr.awal net hod.for n@rg@otic addiction is to

t
swit ch t he haddentherge Wﬁg}oglﬁ?[féu IS TGN 5 4 Y HPAEPE S AREP aval 10
synpt ons, / tiat iigabitgy The
medi cat i on%(&g%’gﬁ %g{;ﬁ%%% {edﬁyrfivﬁlﬁ‘gﬂé;%%ieﬁ% a eﬁ' (I)A’rﬂgpﬁ/mg%ég a tg{égy. Patients
are st art echieinkhddictiomasAybainsEhit atiot prméscting serfldvenent; es sevier @ing pgths  of

wi t hdrawal and then the dose is_ gradual]y reduced. Subhstitutes,can be used
al so for winetdly Redners thisiy ket P%’s‘i‘reaslﬁ}td‘%h‘iagl’ E%ilt‘ff)ﬁ%’v‘?@ﬁ%ﬁ%? Bglp

| ong-act)in | , j ; Racdiit abine td guiphi ch are
t hen gﬁgdu%()ﬁ@%g%?%cf ' %%] ?@O@g?ﬁz%%%%ggerf {t%%;&%qs? n‘%ir o?rfe&mlgs 3?11 i nherited
neur ol ogi catybeh sonatetry eFfeetivetinglaftetivd drughare actdedita estisbymokerdnttholr| abl e

vocal sounds called tics and involuntary mvenents. The to eneral ly
mani f est i rilegike [nHPR/ SHIENE-HERSGSP éﬂta%@%@F@éml?léfef%%ma@?@%ﬁﬁe

novenent d‘&%@'%f@g%h&‘?% ReiMih Bassk TR gé fn%r%@%mﬂﬁé%&%@%? steuBedndl tiple

conplex tics, inc ng respiratory an ocal ones. Vocal "tics nmay begin as
grunti ng orinjeatidn, Rgpecnillyébsuatathed valbase fomiudattmsprd wed.e ut t er ances.

Coprolalia (involuntary, scatologic utterances) occurs.in 50% of patients.
Severe ¥ics and DE’(SW%F‘%‘?S eﬂ%’;’i’%ég %W@?q%gh‘%’i‘oéﬁao%%lﬁ ‘F‘?n%ti%abl ing. Tics

o 2 SRS AN UGBy 345 o, 5o
vol unt ari | ythewfyre differérheypes of dependimds Drugdapetdesice h@uwodasic ya®b$rp1!1% tics
oo Chren Liealos w LI beneod Seehlreny ot SUBLe ond compler.ioe |
0341 Sorbk bl DO A e L0 s gl e ooy
ef f ect s00f dbygep HRlyisal BPeypienkd exdsinwhan trekathiasidayeloped a statd o¥ehydipdddinesi a
may fimt uasdgpt%{iog EEJOCEI;' dr%g['cll dstggrg c1)stal1 \%?thdrawal (abstinence) syndrome when the drug
is no longer taken. A withdrawal syndrome can occur either when the drug is
discontinued or when an antagonist displaces the drug from its binding site on cell
receptors, thereby counteracting its effect. Drug dependence does not always require
25  physical dependence.
In addition drug dependence often involves psychological dependence, that is,
a feeling of pleasure or satisfaction when taking the drug. These feelings lead the user
to repeat the drug experience or to avoid the displeasure of being deprived of the drug.
Drugs that produce strong physical dependence, such as nicotine, heroin and alcohol
30 are often abused, and the pattern of dependence is difficult to break. Drugs that
produce dependence act on the CNS and generally reduce anxiety and tension;

produce elation, euphoria, or other pleasurable mood changes; provide the user

feelings of increased mental and physical ability; or alter sensory perception in some
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There is a need for safe and effective nethods for treating this syndrone.
Age-rel ated macul ar degeneration (AVD) is a commbn eye di sease of the
macul a whwohisioz2s2 tiny area in the retina that hel ps prodece/tshaegs27 centr al
vision -76 V\D 03/ 029252 PCT/ US02/ 29827 required for "strai ght ahead"

activities f&&aﬂ)l@‘fdauﬁé‘r r&ﬁ%%zme éﬂ%s‘ﬁieﬂtMfe%mrf&ﬂ?@&&e&‘h&'&thy%@oﬂmﬁe t heir
cl ear, cen%> vision. AMD takes two fornms: wet and dry. In dry AMD, there

is a slow bpmaisdalmolgﬁcd hgtﬁofasgnsmmglsdmahslanm) téreinepauphetantines 8ndurrent | y

f dry I t AMD, bl
beneat h { hEABHREEPR BE APYAVEHBH B At SE 08 SOFFLh | cak bl ood
and T1uld bon6RUash of Al HoAANR ?J;)lés%nﬁ%d%ﬁ%@ Mekiedtlons) ading to the |oss

of central “Vision. Laser sur ge can treat sone cases of wet AND.
Ther ef os e, nidiigidend 6r BAABE (lewd-alphphetytanehidodipbre cdifpetmte 1n®u1alchSBE§h¢\l\/D.
G aucoma is within a group of diseases occurs . froman increase in

i ntraocul anthﬂEﬂ“{?ﬂ é&ﬁ@@séaﬂl§¥W@’é@$}%ﬂsﬁ‘§i‘t€§wl@ﬁﬁﬁﬁé‘§ afldicti9e St i cal di sk
and negat i yel {1|1 fldu r‘réj&t% an{i ﬂp v Q‘Ig 4L SheABes é\fqﬂ HAEALS rdnRidihg® 9l aucoma

ei t her decFeasglgt1 entering the eye or 1ncrease drainage

of fluids Er%@t@ﬁehhﬂl@é’@rhﬁky@ﬂdi@dallp@ssﬂﬂed withdrawaniethod framroptiesddictieon However ,
current drugs have drawbacks such as not worKking r tIHE og causi ng S|de
effects solﬁﬂ@es“éVbiwaéle}é?@faé@@Péﬁéle %%tlkabp@idtl‘l;f’ér‘mé% thigyahs ot her drugs

glr,] dm;?:c )é N ;S%pp LS Sid & %Q{ﬂ er%[fﬂg%%%sﬂﬂltyﬁl% rcatlgle M BielSed@caBBd for safe

TEho s mani festing 1 nto gl aucona.
I schemi ¢ p@éé@ﬂéstldi‘teﬁhs&iﬂx@maaor@auﬁm 61&11?63&&3 a)cﬁayemném @nelstartadmndheam ds and
stinmulate inducible formof nitric oxide synthase ( i‘l é\a
neur odegenéevwest dpse thptimeyentsihe BOrae¥e s §Rs §f gfﬁhﬁ‘?wé]f e ihen Ge dRee 1Fel ease of

| nhi bi tory Z%ugﬁf:re%ugcd LGRS @%rr 2N d‘Q(féb?Pr WihdraQ2MP&ER sdiapeeexci tabl i ty.

Al pha 7 ni &bt agoni'sts are Irectly neuroprotective on neuronal

cel | bodi epatidfiysartbdiritched B 100g-aoting Rgainies)sich ayéiazdpenpotpberdbaibitah be
neuroprotective in glaucoma. Persons afflicted with pain often have what is
referrdd tovhich aadhen gpdualy seduesad” of suffering fromthe pain, resulting

e o e iP5 s Aha: et b nBliRa MAlocfca) Bodible il i cted

i ndi vi dual and IVI n can mamfest itself in

various f ordigorddr r@l‘h&ﬁﬂdﬁ@}ze@ uy uﬂ@imrblldiblé eokal sourkde asliedhties ami insblungeverity,
back pain, neurogenic, and pain fromother ailne (5}* g s arthritis and
cancer fromiP\teglen@xﬂéEéW@étO@?S @P@ﬁ%h’ﬁ@ﬂgﬁ‘}“}@mﬂ%"é at 8reit PP HScan be

CLner £ AT R M RO Ve S e,
need ofyptr Q@&lﬂ?l@tcbmpmrtmnﬁlclﬁdfn@@éslmgtofry o paihorress foral tics may begin as
grunting or barking noises and evolve into compulsive utterances. Coprolalia
(involuntary scatologic utterances) occurs in 50% of patients. Severe tics and
coprolalia may be physically and socially disabling. Tics tend to be more complex
than myoclonus, but less flowing than choreic movements, from which they must be
25  differentiated. The patient may voluntarily suppress them for seconds or minutes.
Currently simple tics are often treated with benzodiazepines. For simple and
complex tics, Clonidine may be used. Long-term use of Clonidine does not cause
tardive dyskinesia; its limiting adverse effect is hypotension. In more severe cases,
antipsychotics, such as Haloperidol may be required, but side effects of dysphoria,
30  parkinsonism, akathisia, and tardive dyskinesia may limit use of such antipsychotics.
There is a need for safe and effective methods for treating this syndrome.

Age-related macular degeneration (AMD) is a common eye disease of the

macula which is a tiny area in the retina that helps produce sharp, central vision
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differently to individual therapies with varying degrees of success. There
is a need for safe and effective nethods for treating pain. -77 WD

03/ 029252wB@3h2882/ 29827 Finally, the conpounds of the pPexarsn2/2982Enti on
may be used in conbination therapy with typical and atypical anti-psychotic

drugs (al Sqe%ﬁ%éd@fgr aa Rt ahdaa'yé‘c*ﬂmtieg tha@ﬁi%ﬂid)s redihg GAMRBURIPeiohbinitht he
present invention are useful fo may al so be used in conbination with

each ot her AMIpioepthes cﬂﬂaarmt&iuzum@aIAWﬂab@i twioofegms: Stet Anddiyo kb iat i on

t herapy | owers the eff ctive ose he anti - hot i ¢, dr. and t ereb
reduces théméheé? Bt %W(?feak %W%ﬂflﬂgh%ﬁf?ﬂ&ﬁeygb‘%/ ﬁlﬁénac%l&n&%?‘)?pouggw Y
anti - psychqt | hi? c&fgo (510 a'IFXveI?%Mﬁ &bw, Bra %ﬁ@bl%é%ds@l@ gRfwihhBeddauemE | ON

i ncl ude Hal do typlc anti- psycéhotic drugs include Ziprasidone,
A anzapisne miesperdrdddD weaserQaed thaps mseli@ft&mhplob]ndé and flEdrtoadusel can be

repared as shown in Schene 1. The ke ste aration of this
(F:)I ags of céhﬁi@lﬂ%@g‘??@lﬁ@a‘@%@ﬂluicﬁb’ 16% Rhtod, %1151%9% “gpI;]’BEIQFyLaW e

requisite ( Fidi phenyl
phosphor yl %316 ?@"%&f’o sodg\ékﬁegfqgéﬁ) %%ﬁgs’p |nsﬁr%g%rd(oggg)ﬁ%%a¥%?mghe gener al

formul a of 3 alt&‘b@idllabs\/Al\/ﬂlzblere RL,, includes phenyl or t-butyl), or
carboxylic aci d q(iLV = in 15 the presence of an activating reagent.
Sui tabl e acti vat h@corné%@éﬁi@n 2SO URN HisgFERACTUES Trom@npgrease S ingRaiiFes see

Ki so, 10’ a)%ssu c llilSm%E?tRBfo 831 cthgff%es P % o&)tlcﬁeﬂns@nﬁgﬁﬁatﬁélg affSeR4RIM C Press,

(1995), rmclu mte ents's car bodi i m des,
phOSDhonl Ui gf VikRi (N,[fécﬁcairﬁ@ts(ts ek @&chﬂﬁiﬁld)theﬁdbcﬁakﬁe(he athotdiDT Glukd W

Azabi cyclo/+ ) Azabicyclo Ik ~N WLy 0  Generally e acid is activated
usi ng HATU efering thoexeeirtiaeieass df%’éagﬁ@?ﬂu’élfl g th@yeygg} gerﬁpldﬁf’realsﬁe

appropri at g %&%ﬁa?ﬁ%sg r@%@ve'vér Bk s dhBs RayOdrtiy F&'ﬂs Qlichtalggxot RORQPri ate

activated ac e des red final conpounds he acid

i's 25 convejvieethmek Qawgsinyg s}(@def&%tkysdrth@@ebgard pre&dssiondl has tdmﬁlmsprescnbe
(2- oxo- 3- oxazol i di nyl) osphinic chloride in the presence ofq%%é?twi th

h
CH2C12 ©6r cHcr3iregs QYH@OCB& the Atescripting of xuires hgranrfdrl ThGE 15 Bk

di tl t i

alq L:gu S y D,rv%%% el Ftthgﬁs R We&ﬂ{g éﬁ&ﬁeﬁ%ﬁlefgsgglgqlzto toh, USing or

asSol ven sone eing Owe or CEt) may
be reacted direclkthenvit phriddsdn ghiueend causefdlensé ofiexvibtoaivaimion a@tdhambl 30 to
give the C%%u%a?cg ?ndcl)lfmbll:g tr“orlrrunl oa}f IllltI‘lC oxide synthase (iNOS) leading to
neurodegeneration. Alpha 7 nicotinic agonists may stimulate the release of inhibitory
20  amino acids such as GABA which will dampen hyperexcitablity. Alpha 7 nicotinic
agonists are also directly neuroprotective on neuronal cell bodies. Thus alpha 7
nicotinic agonists have the potential to be neuroprotective in glaucoma.
Persons afflicted with pain often have what is referred to as the “terrible triad”
of suffering from the pain, resulting in sleeplessness and sadness, all of which are hard
25  on the afflicted individual and that individual’s family. Pain can manifest itself in
various forms, including, but not limited to, headaches of all severity, back pain,
neurogenic, and pain from other ailments such as arthritis and cancer from its
existence or from therapy to irradicate it. Pain can be either chronic (persistent pain
for months or years) or acute (short-lived, immediate pain to inform the person of
30  possible injury and need of treatment). Persons suffering from pain respond

differently to individual therapies with varying degrees of success. There is a need for

safe and effective methods for treating pain.
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There are several nethods by which the am ne precursor for Azabicyclo | can
be obtained. Certain 6-substituted-[2.2.2]-3-amnes are known in the art.
The -78 WoO03602RS252 PCT/ US02/ 29827 preparati on of conpoweagisot/2®¥2abi cycl o
| is described in Acta Pol. Pharm 179-85 (198 1). Alternatively, the

6-substi t ut ed- [ 22,12] 13 ARbBE G tRSrRELNATaHioR ¥ndyestugtd BlconWinaAionoXi e or
an imne of the éor%lespgngi})ng 6-sub§)tri t ut ed-31-0qui nucl i di none by nethods

known to otigergfy withl typéarmy amkatypicalmntipeycantic (vge (also ¢adleé bn anti > 5
Radi opharm , 53-60 (1995), J. .Med. Chem 988-995, 98), nt h.. Comrun.
1895- 1911 agagh 24l cepppwidserihin Fre paesee.1 10?%@9‘@?&“}%%%“8?%43\%&, the
6- substitu [ 2]~ 3-aj W e itions. Such

6- substi tu%lg%i-lg-(%?%}%&glﬁ{r?uc ?gﬁggéaga;@ga sag%(% %ﬂr eag?lipgﬁll I?I})SI I (I)l&/ed by

depr ot egt i @Bmdmaties Glerdpgdowers Byndffecti Godowa of HE8AE-psySibtic (1B thereby
Alternatively, the 6-substituted-[2.2.2]-3-am ne can age tpr %Eﬁr ed bx 10
conver si on reguces Hesidsstfiepts s theantiypaydelie drugsc Prae fyisa #Blt el $188%ondi ng

| at t oSyl . fol | - i . e ang
educti on et GRSy Qe bR R RETBh ML SR ERACIARIS) |
2 NH2 .S GkbichdBd dRigs dRdd\ipBsigiohs Olintbside | Resper2dond; Al Qeetiapin®h ~NO  R2 N

R2 N The oxi nes can be prepared by treatnent of the 3-quinuclidinones with
15 hydroxyl am ne hydrochloride in the presence of base. The im nes can be

prepared by treatnent .of-th - QUi el i i ! under
dehydr algi ng con I?R%‘HS? Oﬁ%rﬁ%‘?%%?%%é ?#@%P?%?Ggfégsrh%%ﬁ eelng:hggg et%gby
reducti on f HeliRefratitini dTubisicBisHioN@snpotiids i6 {saddaplinglbo - Sabjoychivcddieiynones
can be prepared by known procedures (see J. Gen. Chem Russia 3791-3795,
(1963), J. vGthethe r@pisitepsidahtprided ke = Glp mixed anfpydride fogy Lv T.dl%e@yl Chem
3982- 3996 (p%go

sp(po}yl, bis(2-0x0-3-oxazolidinyl)phosphinyl, or acyloxy of the general formula of
0O-C(0O)-Ryy, where Ry, includes phenyl or t-butyl), or carboxylic acid (Lv=0H) in

15  the presence of an activating reagent. Suitable activating reagents are well known in
the art, for examples see Kiso, Y., Yajima, H. “Peptides” pp. 39-91, San Diego, CA,

Academic Press, (1995), and include, but are not limited to, agents such as

carbodiimides, phosphonium and uronium salts (such as HATU).

20 Scheme 1

_NH, 0 N
Azabicyclo + )k —>  Azabicycle” ][
W Lv (0]

w

Generally, the acid is activated using HATU or is converted to the acyl azide
by using DPPA. The appropriate Azabicyclo-amine is added to a solution of the
appropriate activated acid or azide to give the desired final compounds. Or, the acid is

25  converted into a mixed anhydride by treatment with bis (2-oxo0-3-oxazolidinyl)
phosphinic chloride in the presence of TEA with CH>Cl, or CHCl; as the solvent.
The resulting anhydride solution is directly reacted with the appropriate amine added
neat or using DMF or aqueous DMF as solvent. In some cases, the ester (Lv being
OMe or OEt) may be reacted directly with the amine in refluxing methanol or ethanol
30 to give the compounds of Formula L.
There are several methods by which the amine precursor for Azabicyclo I can

be obtained. Certain 6-substituted-[2.2.2]-3-amines are known in the art. The
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One of ordinary skill in the art will recognize that the methods descri bed
for the reaction of the unsubstituted 3 -amno- 1 -azabicyclo [2.2. 1

] hept ane woaaleyrlo Il where R2 is absent) are equally @pplisezadser t o
substituted conpounds (R2 is present and is other than H). The conpounds
where R2 i %«ﬂa{ontmem Ho Rt JTARDRPES Bk deb@iBer 19 AWR 253/ DLHA5279-85

PCT/ US02/ 298 appropriately substituted nitro al cohols using procedures
descri bed @998t rdteehtionly, m@gsﬁ)asutB@d [p.2. 21131an1na§a1$h@W¢P@I@ﬂbwredNéi’@des to
synt hesi ze njtro. al cohol s arg wel | Chem Soc.

(1947, 690&%6930”%11%9 he Spmpte & riiedata i SRS aopt syt nes: o
f 3-
of exo- 3~ amncheiggahl 6Yeh ok St bentone agt%tséehﬁLébQYeg((fWﬂJa‘?

par a-t ol uenesu salt herein, to show how to
obtain 4 he&&lz@manﬁ ﬁBé@L(ﬂSer)sj Mk Glesi 983398719983 ibybd. Fadeusid¥q- st andar d

d vt Et St A 4S B. ~—~- - Et 02NCO2E
Do N DL 614 S Soat. 2B Tha 10 pfemptively fes - SHSEIE Bae. N

BOC NH C02 T 5 \-Ph
e B e e S A e i I

CO npounds  fMlitsiwbah ireit b fdllowsdyelepdtdctionthédsciibwaininiSys@n Catsan b8+ epar ed

by nodification of internediates described in the synthesis of

exo- 3- am nol91119%2 apilterpatisely, the oisHbpiteadh3 2 Aemyng eﬁy‘aﬁ‘rmepafed by
par a- t ol d1eneall (AR ek S8k s S8 BE Al dIfS i 1tR%fklhonkiRl nAR! & 1 N1

6 can be oxidi zed to-the a rea
or tosylate, followed by d1splacement with sodium azide and reduction as described in

J. Med. Chem. 587-593 (1975).

Ry N N
6-substituted-[2.2.2]-3-Amine /
/ \ @]
Rz N Ry "N ©

The oximes can be prepared by treatment of the 3-quinuclidinones with
15 hydroxylamine hydrochloride in the presence of base. The imines can be prepared by
treatment of the 3-quinuclidinones with a primary amine under dehydrating
conditions. The 3-hydroxyquinuclidines can be prepared by reduction of the 3-
quinuclidinones. The 6-substituted-3-quinuclidinones can be prepared by known
procedures (see J. Gen. Chem. Russia 3791-3795, (1963), J. Chem. Soc. Perkin Trans.
20 1409-420 (1991), J. Org. Chem. 3982-3996 (2000)).
One of ordinary skill in the art will recognize that the methods described for
the reaction of the unsubstituted 3-amino-1-azabicyclo[2.2.1]heptane (Azabicyclo II
where R; is absent) are equally applicable to substituted compounds (R, is present and
is other than H). The compounds where R, is other than H can be prepared from
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organonetal lic reagent to provide Int 20 using procedures described in
Tetrahedron (1999), 55, p 13899. Int 20 can be converted into the am ne
usi ng nmetwodsg/ozkeszri bed for the synthesis of PCT/US02/29827

exo- 3-am no-| - azabi cycl o[ 2. 2. 1] hept ane as the bis(hydro para 15

tol uenesul fa%@ﬁ?ﬁhte@%‘u%sﬁt@%&%it}cﬁlﬁc@lmw@siﬁ% ObimideRscribee ilgaiedrmal t can be
made using tandard procedures. -so WO %/ 029252 PCT/ US02/ 29827 HO ~NO2
Br-1 -' COREAOTheS, A Btiep aBsieoviEbelowN Migheds to NoRh@720 HiHKp Pgohqlherewedk ep C

~Nflnt 2 Int 3 OH.ISt D OC. NH - BOC. NH H2N, CORE ~Ph
\--Ph St epqﬁﬁOWnS’Pg}? aﬁe@ﬁq%fﬂe Ghegn. g‘:&&%),\_@%o ht Esg%meéiﬁ&f-’%ﬁatre H ~NHz
R2 N BOC gg%ihlzat\og-oﬁfemy%eﬁs %i‘9;\’053-%{%1%({-ga?abﬂyc%{,?lf’.\m[lgfégtdﬂ% a2lhel Nt 21 The

schenmes us are r nmakrng exo- 3-am no-1-azabi'cycl o 1] hept ane.

However 5  tBighpidiphiacaluenesal fonse)lmiipdbsanteedap dbtaid dbtedn, toshrakleow teotdaido
I somer also. N-(2-azabicyclo[2.2.1]hept)-5-amne and 6-anmne: Lv O N H2N
\N, R N, N Rhesepmpne pregisis-c Vs é‘fszr.e% salf pashedpade usmesiand réi.a 9‘??‘-“§§~Am ne N

NZN-R --~ H NZN'F?().I?R 20
2
Ho/k/Noz BI‘/\%COzEt
i Step A Step B
j T OZN:Z_{ -
NO,
+  HN —>
BzO Ph R
Int 1 N~ Step C 2 N o
Int 2
int3
OH lStep D
BOC N¢l_'| BOG NH CO.Et H2N¢ CO,Et
- / -
Rz N\/ StepF R N StepE R5™ N
nte \—Ph \—Ph

ints

i Int 4

R, R,
exo-2-sub-[2.2.1]-3 Amine
Compounds for Azabicyclo II where R, is other than H can also be prepared by
modification of intermediates described in the synthesis of exo-3-amino-1-

10 azabicyclo[2.2.1]heptane as the bis(hydro para-toluenesulfonate) salt, described in
detail herein. For example, Int 6 can be oxidized to the aldehyde and treated with an
organometallic reagent to provide Int 20 using procedures described in Tetrahedron
(1999), 55, p 13899. Int 20 can be converted into the amine using methods described
for the synthesis of exo-3-amino-1-azabicyclo[2.2.1Theptane as the bis(hydro para-

15  toluenesulfonate) salt. Once the amine is obtained, the desired salt can be made using

standard procedures.
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O Lv 2-azabicyclo[2.2.1 J]heptan-6-amne [2.2.1]-6-Amne 5 where Lv can be

-CH2Ph, -CH(Me)Ph, -OH, -QOwe, or -OCH2Ph. The respective am ne precursors

for Azabiw@aBo29251 and Azabicyclo 1V can be prepared by rpeamsnt/zas2npf an

oxime or an imne of the correspondi ng N-2- azabicyclo[2.2. 1]-heptanone by

nmet hods known to one skilleg jﬁﬁgtNag art-(see J. 10 Label |l ed Conpds.

Radi opharm, 53-60 (1995), .1 NEd. Ch&m ~988%895 (1998), Synth. Conmmun.

1895-1911 (1992), Synth. Co netep2009- 20%&e(1996) ). The oxi nes can be

prepared by treatnment of the 2-azabi cYclo[2. 2. | [hepjanones, with

hydr oxyl am ne -81 WO 03/ 029252 PCT/ US02/ 2982°F* hydr ochl of M the

presence of a base. The igines—8n be epared by—treatmeqt)of the

N- 2- azabi cycl o[ 2. 2. 1] - hep “Anones with aYfimary sewtne unde’?\_,ghehydrati ng

conditions. The N-2-azabicyclo[2.2.1 ]hdptanones can be ppepared by known

procedures (see Tet. Lett. 1419-1422 (1999), J. Med. Chem PR184-2191

(1992), J. 5 Med. Chem 706-720 (2000), J. Og. Chem, 460\%‘%‘616 (1995)).

One of ordi skilhoin the. art |1 al so recogpize that the hods

descri bed P%FXIH reactioﬁ&o@ e unsubsPrtiit B HN, Bk

1- azabi cycl o[ 3. 2. }] ocan—3- anmi{pe’ or ¥=—azabi cytl of8€22] ngnan- 3-ani ne (R2

is absent) are elually appli catﬁ\gp,to Yubsti twed cBRpoun (R2 is other

than H) (Azabicyclo is V and W8 respectivehy)="The R2 10 subdtituent may

be introduced asIknown to one skilled in the art through stendard

al kyl ati on chem $try, Exposure of 1-azabicyclo[3.2.1]octan-3-one or 1-

azabi cycl o[ 3. 2. 2] nonjan- 3-one to a hindered base such as LDA (lithium

di i sopropyl aP@c¢) ;n™a, sol vent such as HEHor et her between Yo -78C

foll owed by the/additi on of—ansal kyl atf\ng ageat (R2Pv, ¥\/ﬂ§} = d, Br,

|, OIs, etc.) wlt, 15 after bei ng . owed to warmto about OCto rt

foll owed by an aqwe®us workup, provide the desired corpoumdd2as-Aanan Xt ure

of isonmers. Chr bt ographic resolutionyflash, HPLC, or chiral HPLC) will

provided the desired purified al kyl ated ketones. Fromthere, formation of

the oxi me aH sshérsesqised ererforimeking exewd tamipe-dvizekicyhel2 deldheniene. QY8 soner s.

20 Thi oam des_c b repared fromit equ Sj I by direct

di spl acenen © n’&%ﬁicﬁg()&h(ﬁg%lﬁe rar%lgﬁlcgbﬁe anmﬁﬁ%ea%%%?@;lg?@%} %Eg')oﬁpound. The

t hi oester can beNgggeg;ieyU@,]Q,z,gﬁgﬁ 1oadidehnd. 6-8%gaaonet al 1 i ¢ Chun., 95-98
I

(1987). One of ordinary ski in the art
Lv

0 IL H,N
Ro N. Ro
RO

2-azabicyclo[2.2.1]heptan-5-amine
[2.2.1]-5-Amine

\ i«
K)\'\ - Nﬁj\Ro T HN N\Ro
0 Ry i

v

2-azabicyclo[2.2.1]heptan-6-amine
[2.2.1]-6-Amine
where Lv can be -CH,Ph, -CH(Me)Ph, -OH, -OMe, or -OCH,Ph.
The respective amine precursors for Azabicyclo Il and Azabicyclo IV can be
prepared by reduction of an oxime or an imine of the corresponding N-2-
azabicyclo[2.2.1]-heptanone by methods known to one skilled in the art (see J.
10 Labelled Compds. Radiopharm., 53-60 (1995), J. Med. Chem. 988-995, (1998), Synth.
Commun. 1895-1911 (1992), Synth. Commun. 2009-2015 (1996)). The oximes can be
prepared by treatment of the N-2-azabicyclo[2.2.1]Theptanones with hydroxylamine
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woul d quickly identify that said conpounds could also be prepared directly
fromthe am des exenplified herein by direct treatnent with a reagent such
and Laweswon3®®52 r eagent (see Lawesson et. al. in Bull. S8c®/useizese? Bel g.,
229 (1978)) or P4S10 (see Chem Rev., 45 (1961)). Alternatively one can

react a di iRidRGATINESH fhe pREGRR ofialbasd. MEne iaMidseaPDOgicpgedby noatarabtycl o
conpound to formthe sane thioam de. Preparation of the Am nes: 30

Synt hesi s dhe xagbintlng-1.1 akepinopes with 2 primjanegnig anderehydrang ( hy dr o

E?t? tol_ uenes Jfon %Y—égzgmyd%ggﬁheﬁ/ 029252 P /%%%%ﬁg% +Ha|i|" ) \"

Ph Ste N | befa} f@rm&@vmau 9@99]@15@&%@15@@1 002Ky, HA CCREt N
~_-Ph Ste E%?\l%teg[() ch L LD 28X SORDT DB S B 4N§§epEHNH2 N

N, BOC Ghl 27\8’@4 Cl@mefz}OG-ﬁZm([Z?)O@) i 0@(@[@@‘,’&6914@1@@99@) Step A. Preparation

ol ) i< added (aeoEHRREACORS Bhv ispreraben iR (BT B ol
dry benzeng.{ 42Qcdtibn ofTﬂR@ uR Qb ﬂu‘c%@l i- &abﬁ&bl’dfﬁﬂl]o@taﬁ@r arﬁﬁefb& 1and then

concentr at e8 I n vacuo. The crude product purified | ash
chr omat ogr aphlyicgio[3i2 2]jnenaged-amifie (Rp mb\mrttharh eq@ﬂg@pﬂu&lﬁ tosobstigytedf f or ds

45, Stop BOTRABR e RGN Hy (A RDISEBI SN SRS b TS (int 2). 10
Ethyl  Ep4- ht80Rudit %&%@%oﬁu@é@asﬁ&xowﬁﬁo'EHPlskﬂl&@ﬁﬂh&ﬁ@@lﬁbuélﬁstﬁﬂﬂﬁﬁ to a
alkylation chemistry. Exposure of 1-azabicyclo[3.2.1]octan-3-one or 1-
azabicyclo[3.2.2]nonan-3-one to a hindered base such as LDA (lithium
diisopropylamide) in a solvent such as THF or ether between 0°C to -78°C followed
by the addition of an alkylating agent (R,Lv, where Lv = Cl, Br, I, OTs, etc.) will,

15  after being allowed to warm to about 0°C to rt followed by an aqueous workup,
provide the desired compound as a mixture of isomers. Chromatographic resolution
(flash, HPLC, or chiral HPLC) will provided the desired purified alkylated ketones.

From there, formation of the oxime and subsequent reduction will provide the desired
stereoisomers.

20 Thioamides can be prepared from the requisite thioester by direct displacement
of the thioester with an aminoazabicyclic compound. The thioester can be prepared as
described in J. Organometallic Chem., 95-98 (1987). One of ordinary skill in the art
would quickly identify that said compounds could also be prepared directly from the
amides exemplified herein by direct treatment with a reagent such and Lawesson’s

25  reagent (see Lawesson et. al. in Bull. Soc. Chim. Belg., 229 (1978)) or P4S1o (see
Chem. Rev., 45 (1961)). Alternatively one can react a dithiocarboxylic ester with the

corresponding amino-azabicyclo compound to form the same thioamide.
Preparation of the Amines:

30 Synthesis of exo-3-amino-1-azabicyclo[2.2.1]heptane
as the bis(hydro para-toluenesulfonate) salt:
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stirred solution of benzylamne (16 nlL, 146 mmol) in CH2C12 (200 nL) at rt.
The reaction mxture stirs for 15 mn, and is diluted wwth ether (1 Q The
m xture iwoomaz2ezl with saturated aqueous NaHCO3 sol uti onPCIR)Soze$2Mat er,
dried over Na2SO4, filtered and concentrated in vacuo. The residue is
purified by flash chromat Qgraphy 15 0on silica gel. Elution with
hexanes- Et OAc (70: 3 O)'a%f’glr%ﬂs I%T%@@clear oil (62% vyield): 1H NWR
(CDC13) 6 7.4-7.2, 7.0,/ &,,Q 4 Z%éiepefi 3.4, 2.1-1.8, 1.3. Step C.
Preparation of trans-4wynitro-I|-(pgpeny]|nethyl )-3-p%2r§rol i di neacetic acid

2

ethyl ester (Int 3). -83 WO 03/0/65?/2—&5;@# US02/ 29824 Bition of Int 1
(6.81 g, 34.9 mml) and NS 2 (7. g, 34.9 mul) i OH (70 nL) stirs at
rt for 15 h and i&zbﬁﬁ/concént'r“‘é‘l\;dhi n vaguo he r due is diluted wth
ether (100 mL) and satifated aquemﬁ1 NaHCO3®*&5 ut i on m.). The organic
| ayer is separated and dried over 2S04, filtered ahtB concentrated in

vacuo. The 5 crude product is purified by flash chroma ogrﬁ"{phy on silica
gel. Elution with hexanes- OAc (85:15) affords Int 3 AP clear oil (76%
yield): 'HNW (CDGnS 7-4-7-3, 4.8-4.7,.4.1, 3.8-3¥6, 3,3-3.0, 2.7-2.6,

2.4-2.3, 1.2. Step D. arati on 8PCNH COE HN, 2
trans-4-am no-| - (phenyl(ne} hyl¥=-3=pyrrof1 §i nekeceti+e cid ethyl ester
(Int 4). A mixture of IM{_3 (35@8Fg, 1%Z rmolkr&and i (1.5 g) in EtOH

(100 nL) is placed inme Pafr bottle latr)sdfkw\dr ogenat ed FefPh4 h under an
at nosphere of hydrogZE (46 psi) at r{'° The mixture i §pehiltered through a

pad of Celite, and the sslovent is renoved in vacuo to afford Int 4 as a

clear oil (100%yieldy: 'H NWR (300 Mz 3) 8 7.3- 15 7.2, 4.1, 3.6,

3.2, 3.0-2.9, 2.8, 8-E. 6, 2.6-2.4, -2. 2% 1.2. Step E. Preparation of
I

trans-4- (1, 1-di met BOLC arpbonyrarmi 1- « 2TsOH

(phenyl met hyl ) - 3- pYgql i di neat¥Pi’c acid e hyl ester (Int 5).

D -tert-butyldicarbonate (3.67 g, 16e8[nnti3ming added to a stirred solution
of 20 Int 4 (2.94 g, 11.2 nmmol) in CH2C12 (30 nL) cooled in an ice bath.
The reacti Gep 4. al | Aweghrdtenwd2Aibezaytoxgid-nstroathamd (lov &x.ni ght . The m xture

is concentrated in vacuo., e cru roduct is. purified by flash

chr onat ogr aphy J#FiEpy icgk?ﬂdeﬂ.h%m}p Sg% E@W‘ﬁﬁls q@@%ﬁ@gj@egﬁeﬁﬁ%pgo) af f or ds
Int 5 as a i i 7 i ) : 7.2,
514, 0 4 TogRgRRt ! (6 Yt i) B [0 e SRR S06 LT %
1.3. Step For Pt hpardahémeonoénttateivg vacuo. The crude product is purified by flash

E);ﬂ E)|- ng (r)])é(: quil{léb’cggxﬁﬂ?ynénng?iéadfg-eg.zEﬂ}t/iglrl%&e}geggllags:ﬁ’cbéc%8:5851Xflfor é[ ﬂ1¥|1 )as a

white solid (68% yield): "H NMR (CDCLy) & 8.0, 7.6, 7.4, 4.9, 4.8.

Step B. Preparation of ethyl £-4-(benzylamino)-2-butenoate (Int 2).

10 Ethyl E-4-bromo-2-butenoate (10 mL, 56 mmol, tech grade) is added to a
stirred solution of benzylamine (16 mL, 146 mmol) in CH,Cl, (200 mL) at rt. The
reaction mixture stirs for 15 min, and is diluted with ether (1 L). The mixture is
washed with saturated aqueous NaHCOj; solution (3x) and water, dried over Na;SOs,
filtered and concentrated in vacuo. The residue is purified by flash chromatography

15  onsilica gel. Elution with hexanes-EtOAc (70:30) affords Int 2 as a clear oil (62%
yield): "H NMR (CDCl3) § 7.4-7.2,7.0, 6.0, 4.2,3.8,3.4,2.1-1.8, 1.3,

Step C. - Preparation of trans-4-nitro-1-(phenylmethyl)-3-pyrrolidineacetic acid
ethyl ester (Int 3).
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Li Al H4 powder (627 ng, 16.5 nmmol) is added in small portions to a stirred
30 solution of Int 5 (3.0 g, 83 mml) in anhydrous THE (125 nL) in a -5C
bat h. TheworBmtaese is stirred for 20 min in a -5C bath, tkren/usormshed by
the sequential addition of water (0.6 nL), 15% (wv) aqueous NaCH (0.6 ni)

and water (1.8 nliyuiercfss: 1 @HYERAYSHKROR3d s 2GS, 3890nhbl HYEXDH! e i s
stirred for 1 h, then filtered. he -84 03/ 029252 PCT/ US0Q2/ 29827

filtrate i ¢/0cnhetisaattdar 15h aelds thenThacangied ue v42<310pﬂ"h¢ tesedpepydifptad h
chromat ography on _silica gel. Elution Et r t 6. as a wiite
solid (94%*9‘&1191&41%4%&@1@ i@j‘q@o‘v}sﬁ fﬁ%é% 38%% Ué’% Iﬁfh ﬂwcf’rg%m% 3.7,

3.3-3.2, 2 §76121'S% Aatad c?tn(i]'dl’lédh r Ma B0, ﬁit@ﬂedgn €0 eﬁt?e&‘&ﬁi‘ncva%d(t’?ﬁee that can
be resol vecfl Via “Shronat ogr aphy using Diacel chiral pack AD col umm. From

t he twos engnide @F@Tuﬁtits@klﬁﬁ@d)bﬁﬂﬁtﬂﬂ;hrdﬂnﬁogl(aphy emsititd gﬁireElutlpa]mﬁl[hexaﬁeS( c 1 0,
MeCH), gives rise to the correspondin

t
final corrp@tﬂﬂs (BiihDragtpsdsInk3 g3 9 Clé@fa‘-h]?ﬁ7éer£$121dl rrelrﬁggi%a@%g fgﬁé 79@70

gi ves rlse t flnal conmpounds 10 naklng
non-criti c ﬁaﬁg’eésggeé 13%8% bre?t ﬁgdégzg';(%\?fi dgd herein. Step G Preparation of

exo 3- (tort but oxycar bonyl am no) - 1- azabi cycl o 2. 2. 1] hept ane (I nt 7). TEA
(8.0 g, 78.9 nmM) is added to a stirred solution of Int 68 , 7.8 mmol)
15 in CH2CS®p(BO ) Premcatnohef treae fHaenng-4-Ebesyiacth)-AmyreldiRgacstic bat h.
CH3S2C1(5.5 i A Irmg is then added dropwi se, and the mxture is
stirredfof® @%hrﬁlﬁs?r(% ice- water bath. The resulting yellow mixture is

diluted wth satupmalied ATeE2NaHCBNmMSD il RAN; (EX &Y AGite©H @00 MmIOH2C 2

several tines until no product remains in the aqueous Iayer by TLC. The
organi ¢ | apkred araPaohbitlaeud hydiegrdtedifond Brundk angimesphergex 2@0&@2@@4 and

concentrated.in e

heated to P@? %‘mviﬁ?mfémﬁels{lﬁ gglggﬁ% p%é%%?lgelagdghq—'h(egaso co to rt,
transferreg, M%u@ to Eﬁ&rd 1994 4 £o1Babit (180%8de1: i N0% BYS URACDWISES 13- 25 g).
The bottle 1s placed under an atnosphere of hydrogen (53 psi) for 16 h.

The mi 2 ur 8.2, 4.1f Bl 812e8.0th9, A8y 2. 8216} 1.6;2.47dB30-22ekR. catal yst (10% Pd/ C, 1.25
g) is added. Hydrogenol ysis continues overnight. The 25 process is repeated
three nore tinmes until the hydrogenolysis is conplete. The final mxture

is filteredyhsough GelistRicand eanagnlil@hRethyldthikd6atBonylaigidopsl due is
purified by flash chromatography on silica gel. Elution with

CHC13- n/eorp(phtdn@metmgﬁs@yaobdlsyacam midlsthlyhcste?r (% 5k white solid (46% y| eI d)

%HS !\INBRO( CDC13) %1 ter t—bu’ay?dwargonate (3.67 g, 1% 83 01)215 gd(?edzrb a%tque&‘sé}utlc;h gf

20 Int4 (2.94 g, 11.2 mmol) in CH,Cl, (30 mL) cooled in an ice bath. The reaction is
allowed to warm to rt and stirred overnight. The mixture is concentrated in vacuo.
The crude product is purified by flash chromatography on silica gel. Elution with
hexanes-EtOAc (80:20) affords Int 5 as a white solid (77% yield): '"H NMR (300
MHz, CDCl3) § 7.4-7.2,5.1-4.9, 4.1, 4.0-3.8, 3.6, 3.2-3.0, 2.8-2.6, 2.5-2.4, 2.3-2.1,
25 14,1.3.

Step F. Preparation of trans (tert-butoxycarbonylamino)-4-(2-hydroxyethyl)-1-
(N-phenylmethyl) pyrrolidine (Int 6).
LiAlH, powder (627 mg, 16.5 mmol) is added in small portions to a stirred
30  solution of Int 5 (3.0 g, 8.3 mmol) in anhydrous THF (125 mL) in a -5°C bath. The
mixture is stirred for 20 min in a —5°C bath, then quenched by the sequential addition
of water (0.6 mL), 15% (w/v) aqueous NaOH (0.6 mL) and water (1.8 mL). Excess
anhydrous K,COs3 is added, and the mixture is stirred for 1 h, then filtered. The
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Step H. Preparation of exo-3 -amno- 1 -azabicyclo [2.2. 1 ]heptane
bi s(hydro- para-tol uenesul fonate). -85 WD 03/029252 PCT/ US02/ 29827
Par a- t ol Wwoesutf26ni ¢ aci d nonohydrate (1.46 g, 7.68 mmol) PCI/adzizas2t 0 a
stirred solution of Int 7 (770 ng, 3.63 mmol) in EtOH (50 inL). The

reaction mghiHeqs chriteREALEH VuBud. EThdésitios isirified by bavedomytogaphy og to rt.
The precipitate is collected by vacuumfiltration and washed wth cold

E’é ACf]O-/I to Igld \séliaaxgsl. [ElllﬂgllD]:;wth E&@Aﬁ@fﬁoﬁ Int Gag apdite golid @ﬂ%ﬁ?ldthé\IW te solid
022 5 DDl S TG Cor T2l hg Shnda Lo b2 Tobod ha 85 usi ng the

resolved Int. 6 to give exo-(4R)-[2.2.1]-3-Am ne and

exo-(49)-[2.2.1]-3-Ami ne. Synthesis of

endo- 3- lam no- | - Aaabicyekahid ndixikhept camebe réfblesi \tihlehlbfrm(dgyaqu using a

par a-tol uenesul fonate) salt: O OO NHHN ] Step | COOEt Step
J COOEt |nt 13?961|0htra ﬂ@clsﬁébchum@sfrwﬂééfomamw@rﬁ thﬂc%{ ed Step MOH E

o 18 Step i R P9 4GB bD A bl T on
of ethyl 5- éﬁﬁﬂﬂi&ﬁéﬁc@ﬂg)ﬁﬁf@ex@ 5 find1@bmPBYAHO R bead ﬂh@(§'en§rﬁfdﬁﬁx oaPs- (1 nt
10). Absolute EtOH 1.58 nol |sadedtoarrechan|cally stirred

15 suspensi¥n(cdr. 989M%(3H), lgmeénkmwl cntlent(@mrzca@y pPB8ZxadeR finglreotppurds uene
(0.470 L). en the m%a;gl' IS JF eous 1R r.rolidinone (33.6 g, 395
mol ) 19 adBeHne By CHH anggso(l’ SBfOéftiq'?él \El) X4l ate (53.1 ml, 390 mmol)

In toluene (98 nL) is added via an

Step G. Preparation of exo 3-(tert-butoxycarbonylamino)-1-
azabicyclo[2.2.1]heptane (Int 7).
TEA (8.0 g, 78.9 mml) is added to a stirred solution of Int 6 (2.5 g, 7.8 mmuol)

15 in CH,Cl, (50 mL), and the reaction is cooled in an ice-water bath. CH3SO,Cl (5.5 g,
47.8 mmol) is then added dropwise, and the mixture is stirred for-10 min in an ice-
water bath. The resulting yellow mixture is diluted with saturated aqueous NaHCOs
solution, extracted with CH,Cl, several times until no product remains in the aqueous
layer by TLC. The organic layers are combined, washed with brine, dried over

20  NapSO, and concentrated in vacuo. The residue is dissolved in EtOH (85 mL) and is
heated to reflux for 16 h. The reaction mixture is allowed to cool to rt, transferred to a
Parr bottle and treated with 10% Pd/C catalyst (1.25 g). The bottle is placed under an
atmosphere of hydrogen (53 psi) for 16 h. The mixture is filtered through Celite, and
fresh catalyst (10% Pd/C, 1.25 g) is added. Hydrogenolysis continues overnight. The

25  process is repeated three more times until the hydrogenolysis is complete. The final
mixture is filtered through Celite and concentrated in vacuo. The residue is purified

by flash chromatography on silica gel. Elution with CHCl3-MeOH-NH4OH

(90:9.5:0.5) affords Int 7 as a white solid (46% yield): 1H NMR (CDCls) 8 5.6-5.5,
3.8-3.7,3.3-3.2,2.8-2.7,2.0-1.8, 1.7-1.5, 1.5.

30 k
Step H. Preparation of exo-3-amino-1-azabicyclo[2.2.1]heptane bis(hydro-

para-toluenesulfonate).
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addition funnel. After conplete addition, toluene (118 nL) and EtOH (78 nl)
is added sequentially. The mxture is heated to reflux for 18 h. The

m xture iwomsbtes2to 20 rt and aqueous HC (150 nL of a 6POTNISeDRIsLT on) is
added. The m xture is nechanically stirred for 15 mn. The aqueous | ayer
is extracted wi t RofH2TeResubbdictabiel medhyW¥at03/4629 253 rRGH)) USORled 8827

conbi ned organic | ayers_are dried aover I\{sjénE fil tered,ll,and concentrated in

vacuo to a StEqd wlytioasf fid. (ﬁ@i@oﬁ ééﬁd’ﬂi@ O (A | TRRTCRFHOM IR EE to
Zf gorg I4nt 211531 Qr%dgo %gl %%}ll r epar %gﬁhg% E‘h%\%cﬁ)%@éolﬁctje& by

ci s-3-hydr oxaeuanpmqaﬂmeanddxmc&waarcbmm@ gﬂ/enéxo 12)1] AAmixg @ of Int 10
(15 g, 81 mml) and 5% r hodi um on car bon {{( O%)am al acetic acid is

pl aced Lmderacemlmmmh@raewme W@r(@@%rw%lé)z HSNM O f.d-3.3-9-8aken for

Concent rat 08 TD idkad 18, GO al Rntoreibaring Wit e gt kb fdondeme) . 11

NMR ( CDC13) 48 Esobveddnis to AvOexd- (&R?ﬁz 4,11-3-BmBrednd %x(?-(4 [32.1$36Rmike.
Preparation of cis- 4-(hydroxynethyl)piperidin-3-ol ( nt 12). Int 11 (3.7

g, 19.9 mmol) as a solid is added in small portions to a stirred 15

solution of LiAlIH4 in THE (80.nlL of a. M.sol ut i an ice-water bath.
The mixture is warmedYpde élts Ofﬁfﬁ@'iﬂgﬁlnmf 7az4h éﬁ’&ﬁ%gqa@p%@& ed to reflux for
48 h. The mxture is Cooh§éle'bﬁb(ﬁyrarb%aw%@ﬁes@%ﬁaté;%m@re water (3.0 ni, 170
mol ) is added dropwi se, followed by the sequential addition of NaCH (3.0
m. of a 15% (w'v) @olution) and @ater (9.0 nL, 500 mol ). Excess K2C03 is
added, and the m xtlure is 20 stirjled (\mgorously for 1B mod The mxture is

filtered, and the iINHateiE ated _i aclio® tofafford hit 12 as a
yel | ow powder (709 eld 3.5-3. 2,
2.9-2.7, 2.5-2.3, 1.5, 1ét§erSt ep Lte @8&? F%BH of b éOBEt

ci s-3- hydroxy 4- (hydr oxynet hyl )pl“b 18 dine-1- 25 carb Iate (I'nt 13).

N- (benzyl oxy carbonyl oxy)succinimde (3.04 g, 12.2 mmol )Sté kadded to a
stirred sol ution of hit 12 (1.6 g, 12.2 nmol) in satu aqueous NaHCG3
(15 nmL) at rt. mxture IS std:BZed atot for 18 h. Thg}_prgani c and
aqueous | ayers are jﬁi The™ us I er ishelxtracted with ether
(3X). The conbi ned|organi g+ are é mg@ﬁ K2C03,

filtered and concen to af ord I nt 13 a 2yeIIow oil (99%

yield): 1H NVR (CDGi3)4 8 7.4 7.3, 5. 9143 4.1, 3.8- 3.0-2.8, 2.1,
1.9- 1.7,1.4.
l Step N
H
[N <= N —> [N «2TsOH
H tep Step P NH
Int 15 Int 16 2
endo-[2.2.1}-3-Amine
Step L Preparation of ethyl 5-hydroxy-6-ox0-1,2,3,6-tetrahydropyridine-4-
carboxylate (Int 10).

Absolute EtOH (92.0 mL, 1.58 mol) is added to a mechanically stirred
15  suspension of potassium ethoxide (33.2 g, 395 mmol) in dry toluene (0.470 L). When
the mixture is homogeneous, 2-pyrrolidinone (33.6 g, 395 mmol) is added, and then a
solution of diethyl oxalate (53.1 mL, 390 mmol) in toluene (98 mL) is added via an
addition funnel. After complete addition, toluene (118 mIL) and EtOH (78 mL) is
added sequentially. The mixture is heated to reflux for 18 h. The mixture is cooled to
20  rtand aqueous HCI (150 mL of a 6.0 M solution) is added. The mixture is

mechanically stirred for 15 min. The aqueous layer is extracted with CH,Cl,, and the
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-87 WD 03/029252 PCT/ US02/ 29827 Step M Preparation of benzyl

Ci s- 3- hydr oxy-4-[ (4-net hyl phenyl ) sul f onyl

oxynet hylwpiopeed2ai ne- | - car boxyl ate (Int 14). Para-t ol uenegalrfusnysehl ori de
(1.0 g, 5.3 mol) is added to a stirred solution of Int 13 (3.6 g, 5.3
mol ) in pycordbined ¢ritninldyeisnra driddb&rdd MdBO, THiRergtl ¥hdlt@ncestratd fnnaduo o £ or 4
h, foll owed b}/ addition of HO (4.5 nL of a 6.0 M sol utlonl‘ CH2C12 (5 nl)
i s added. THelOYKaANe bheresiduesuscyaylized fipm HEodetaperd b0 axpediow | ayer

is extracte Cl are washed with
brine, dri eg"ho% %r‘ég_{éfl,ﬁI}H}A{R%Cﬁ%@?)laiﬁﬂ%’onéggﬁ’?a%go&ilé‘vacuo to afford Int
14 as a colorless oil (78%yield): "H NWR (CDC13) 6 7.8, 7.4-7.2, 5.1,
4.3-4.2, 4.1, 3.9-3.8, 2.9-2.7, 2.4, 1.9, 1.6-1.3. 10 Step N. Preparation
of exo- 15 az&ispdycl o[ 2PRpaptienvhethB-ax-3-hydroxt3)oxopiparisinariecaofoxlytte &t (3. 6 g,
8.6 innol) ? d 10% Pd/ C catalyst (500 ng) in EtCH (50 m_) i s placed under
an at nosphere”of hydrogen. The m xture is shaken for . The mxture is

fi1 ter ed thr oughsGekivkeor Foh 1 NERECHb) oh 59 ﬁ%dﬁﬁgbﬂcérﬁox%% Rggd Lo the

filtrate, and the mxture is h n0| bat t 50C The
sol vent is glarelasdtid atm@&qdmced‘lﬁmderrmﬁduwhbﬁ afihydnigee (52 psi)s dAthemak e ®queous

T qui 11 quiCEIF Gah e TSDAY i hertarigh CRUT BUEHe Y i ) e gani c
A A B L (S L S A

2.4-2.3, 1.70-318,B.4,3t3ep2M2.2Pr.8parati on of

endo-3-azido-I-azabicyclo[2.2.1]heptane (Int 16). To a mixture of hit 15
(1.0 g, 8.9 mmol) and triphenyl phosphine (3.0 g, 11.5 nmmol) in

t ol uene- THF m., de ntially a 25
sol ution of S%é?fr azoi ?%%argp?lﬁgf& Q@H@%@%@%ﬁ%@n&’iﬂgﬁ% @gﬁgfl on) and a
sol ution of diemhyl (b?gﬂl&:ghbﬂoﬂyhrai solidlis Bddet in $thal portiving td astirdduene (20
m). The mxture |s allowed to wvarmto rt and stir for 18 h, The m xture

i s extrhct edplianPfddtEbug TﬁWO pieiof & &0yl sghitionhin andeesdiater bathebe s
extract ed whtfhukliNenmang B SRAThCH:RIBRL e (UL U8 jdiggar ded. The

pH of the aqueous layer i1s’a jUSt Yo agqueous OH sol ution.
The aqueousmixayeris ¢®1@bthaaaé@ebambﬁth®hﬂ>&1®a&808)0mind7® hensipihiddel or ganic
layers are washed with brine, dried over filtered and concentrated

in vacuo. qIﬁBngFifﬂgo‘ﬁ?%BﬁH{e SequentiAl ?didéﬂ’nlﬁ’ﬁ%@ B oMer by &Y on silica
gel . El uti Oﬂ)lutlo%g a3t @2@ 121542, 56’6%%1&@9 Z]éx?c%%zCOg is added, and the mixture is

20  stirred vigorously for 15 min. The mixture is filtered, and the filtrate is concentrated
in vacuo to afford Int 12 as a yellow powder (70% yield): "H NMR (DMSO-dj) & 4.3,
4.1,3.7,3.5-3.2,2.9-2.7,2.5-2.3, 1.5, 1.3.

Step L. Preparation of benzyl cis-3-hydroxy—4—(hydroxymethyl)piperidine-l—n
25  carboxylate (Int 13).

N-(benzyloxy carbonyloxy)succinimide (3.04 g, 12.2 mmol) is added to a
stirred solution of Int 12 (1.6 g, 12.2 mmol) in saturated aqueous NaHCO; (15 mL) at
rt. The mixture is stirred at rt for 18 h. The organic and aqueous layers are separated.
The aqueous layer is extracted with ether (3X). The combined organic layers are dried

30 over anhydrous K,COs, filtered and concentrated in vacuo to afford Int 13 as a yellow
0il (99% yield): "H NMR (CDCl;) § 7.4-7.3,5.2, 4.3, 4.1, 3.8-3.7, 3.0-2.8, 2.1, 1.9-
1.7,14.
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Wi th CHO 3- MeOH NHAOH (92:7:1) affords Int 16 as a colorless oil (41 %
yield): "H NWR (CDC13) 6 4.1, 3.2, 2.8, 2.7-2.5, 2.2, 1.9, 1.5. Step P.

Pr epar at iwo 0af02enzio- 3- am no- 1 - azabi cycl o[ 2. 2. 1] hept ane bip€Tusdr/zo825

par a-tol uenesul fonate). A mxture of Int 16 (250 ng, 1.8 muol) and 10% Pd/ C

catalyst (Lgepm) in PRS0 Bhazy ézs,@Lw&yngar méhylphdBepiens] of hydrogen

(15 psi). The mxture i's stirred for 1°h at The m xture is filtered
t hr ough CeIomymethaﬂmpbﬂnbné-ﬂ+qaxb@vcglates(1mid14()entrat ed in vacuo. The residue is

di ssol ved nEt 0 .t ol uenesul f.oni ci d .nonohydrate (690
o3, 7ol 1 Lo eRH BT Qo 1T B T i i ardedgS BRI

t at fai h | d
P o - eOhR ISURIY 59 mibd IRpAERL R A1) i 29TMEHatn> TR krited N CO
endo-[ 252. f<]>r tBhAb‘llmeedalw addnfiort & 01 (4 fn85Hayd. Mgolutidd). NVR,CED3 EM) iS 7. 7,

7.3, 4.2, 6-3.4, 3.3-3.2, 2.4, 2.3, 21.15Preparat|onofthe
3.2 1- Ani n@dder%eT%ganmdeaqa%w loyernige SyRarapd. Bheaayequsdayer ameshiasted e,

prepared f zZa L
&g “enenh GHyEE aShE ¥ BiEoceeiib RS eA e AR Rl inte, Bieovsr ARERR,
di scussed Ifmtetﬁvund,corkehtrateéin cuo td affdhﬁdnt 1424} (Jokdtiess 8188789)9516((11)998) o3
H2N- Ne N exo-|-Azabicyclo 2.11oct an- 3-am ne di hydrochl ori de

(exo- [ 3. 2. NMRARD{EY):0 28 Tad- 2x§d|sé 3ot-2:04- 2D B Sy 2P B3.24. 11D dt@h33- one
hydr ocm)ori de (2.80 g, 17.3 mol), ethanol (25 ni), and hydroxyl am ne
hydrochloride (1.56 g, 22.4 nmol) is treated with sodium acetate

trihydrategstehN7 9, 536pardﬂ%ﬁ|ofexo-[h]%zﬁﬂléﬁ}tcw[,@ 21 19heptdnc3-0(HOr5). 3 h and
evaporated in vacuo. The residue is diluted with CH2Cl2, treated with

charcoal, fil terPe@lDém oéVipdr(Ateri 8-Grmanalleand| ltOan@d/ﬁﬁesta@lea(Sq()gng)anen up in
1- pr opanol ted a 100 S
t rgat gd W [Efﬁég[(g afed(‘I ﬁr ik am}?S%IEﬁI? I fglw%)rogeae&? elggn kieﬁg%d for 3

h and the mex Uﬂ%rﬁﬁﬁir@ﬁ ﬂm:réctthrdﬁ@h&relﬂt@ Saddedicoy @fyglmmﬂl)tlbe organic
| ayer is extracted, dried I\/gSO42 filtered, acidified -89 WO 03/029252

PCT/ US02/ 298¢ to\i&m ﬁltwgm P (gt urwdleevémmaméhathzi B 6pfandih. Beadded and
the resulti | ter dr.i \.ac uo

exo-[ 3. 2. 115 Fﬁn r}% remov&@tg/n ‘f/‘fcé’ %R/ée %due is 81ssolved 1n 84 Qrabt aqlugous KoCOs
solution. Continuous extraction of the aqueous layer using a liquid-liquid extraction
apparatus (18 h), followed by drying the organic layer over anhydrous K,CO; and
removal of the solvent in vacuo affords Int 15 as a white solid (91% yield): 'H NMR &
20 3.8,3.0-2.8,2.6-2.5,2.4-2.3,1.7, 1.1.

Step O. Preparation of endo-3-azido-1-azabicyclo[2.2.1Theptane (Int 16).
To amixture of Int 15 (1.0 g, 8.9 mmol) and triphenyl phosphine (3.0 g, 11.5
mmol) in toluene-THF (50 mL, 3:2) in an ice~water bath are added sequentially a
25  solution of hydrazoic acid in toluene (15 mL of ca. 2 M solution) and a solution of
diethyl azadicarboxylate (1.8 mL, 11.5 mmol) in toluene (20 mL). The mixture is
allowed to warm to rt and stir for 18 h. The mixture is extracted with aqueous 1.0M
HCI solution. The aqueous layer. is extracted with EtOAc, and the combined organic
layers are discarded. The pH of the aqueous layer is adjusted to 9 with 50% aqueous
30 NaOH solution. The aqueous layer is extracted with CH>Cl, (3X), and the combined
organic layers are washed with brine, dried over Na,SOy, filtered and concentrated in

vacuo. The crude product is purified by flash chromatography on silica gel. Elution
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C7H14N2(HA )2 (ESI) (M+ H)+ na/z = 127. 5

endo-| - Azabi cycl o[ 3. 2. 1] oct an- 3-am ne di hydrochl oride (endo-[3.2.1]-

Am ne) : Avoiosoeme2 of 1-azabi cycl o[ 3. 2. 1] oct an- 3- one hydr o®kirarsozizesg2. 80 g,
17.3 mol), ethanol (25 nL), and hydroxyl am ne hydrochloride (1.56 g, 22.4

mol) is  tgeatedomMidoed e g%?gf,g%‘g?% Pﬁégl‘s%&cél&l&%o@l(c@% weldyoh) - The

mxture is stirred for 10 3 h in vacuo. The reésidue iIs

di | uted wi tWNMRHRACIDRZ];) brdased2\8i 2.-2.812a2,dggll,5.filtered and evaporated. The
resulting oxime (3.1 mml) is treated with acetic acid (30 nL) and

hydr ogenated at 50 psi over Pt02 (50 ng) for 12 h. The mxture is then

fi1Lered and.pyapor atsdo Jig, SRS ROhRaR 1D AthghamloagRunt  of

water (6 niL nd the 'S adj us 312M4s1n € mxture is
t hen 15 5extﬁmttamemsﬁm@tebyl acet ate (4 X 25 rrL) dried over MgSO4,
filtered, treated with ethereal HCl, and evaporated to give

endo- [ 3. 2. 1] - Ani Aenixtirpeilnt £ 6150 g, 128 m@bwrﬂ-()%’o Bdﬁcr@falw é\&amg) joon of the

3R 5R-[3. 2. m ne, can b e co tothe
o owt ng M MO ELy&p1Ee iR B E AR aSol B35 3FF Bt Boxyti ¢
acid: 0 ~-gifedd f&F Ni ailst OFhd nfixECionieRa hudy meelhtbtﬁfdaeh@ﬁﬁraw@cedure
(Nielsen et al. J. Med. Chem 1990, 70- 25 77), a mixture of itaconic acid

(123.17 g, cgmservtraﬁerﬁyn)vaawd T(IS)rea(ldl}e—zadms@lhwl in Ej@ﬁt@lOanL)r@d(m& 0 m_, 946.4

| heat ed t) 1 b f , MeCH
(200 iy rERisiuBRabinioRedtRR (3 ol d 1BPD det et py PO FRERAE on. - The
solid is tr@ﬁ;e@%mmnﬁhmﬂe pFESpibd isaNEr B IR Grdidhifiee 8 vl bath unti |

-450 nL sol vent remai ned. After cooling to rt, 'the solid is collected and
dried to 30scafénsially 88thzolyl B and 9th61a|111erpeeosmtartedls drigd p6wczo tgdiqgrd 0. 97,

7220, 7, 40, G2 b o Rmieas savie ISKES 3095 BRIk (AL OWO (R bz 230
(M. (39)-139[4&h43Boenet ) 3 -3t (hydroxymet hyl) pyrrolidine: OH N
15 ’
Preparation of the 3.2.1-Amine:
The exo- and endo-1-azabicyclo[3.2.1]octan-3-amines are prepared from 1-
azabicyclic[3.2.1]octan-3-one (Thill, B. P., Aaron, H. S., J. Org. Chem., 4376-4380
(1968)) according to the general procedure as discussed in Lewin, A.H., et al., J. Med.

20 Chem., 988-995 (1998).
AD) — el D)
N N

exo-1-Azabicyclo[3.2.1]octan~-3-amine dihydrochloride (exo-[3.2.1]-

Amine):

25 A mixture of 1-azabicyclo{3.2.1]octan-3-one hydrochloride (2.80 g, 17.3
‘mmol), ethanol (25 mL), and hydroxylamine hydrochloride (1.56 g, 22.4 mmol) is
treated with sodium acetate trihydrate (7.07 g, 51.2 mmol). The mixture is stirred for
3 h and evaporated in vacuo. The residue is diluted with CH,Cl,, treated with
charcoal, filtered and evaporated. The resulting material is taken up in 1-propanol (45

30  mL) and heated in a 100 °C oil bath. The solution is treated with sodium metal (6.4 g
in portions). Heating is continued for 3 h and the mixture cooled to rt. Water is

added carefully and the organic layer is extracted, dried (MgSQy), filtered, acidified
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"00 1-0 5 A suspension

(395)-1-[(S)-1-phenet hyl ]-5-0x0-3-pyrrolidine-carboxylic acid (82.30 g,
352. 8 nmowP 03220 (200 nmL) is added in small portions t@Ca/usbeegsy7 of
LiAlH4 (17.41 g, 458.6 mmol) in Et20 (700 nlL). The m xture begins to refl ux
during thewﬁﬁqkuémﬁmcq%eam drefdf UMeparePRtAHEY N thhRsEMEPSNEI RN 1S
rinsed with Et20 50 nL and the mxture is heated in a 50 C oil
bath for anﬁ]é@mﬁtand)dmdfztmcmm dive go- [3811]etuminetin 48%aficldo MY foand t hen
further co a xture is carefully treated with
H20 (62 M)bﬁﬁgsr(gm?ﬁ%aﬁ%@l&zfat is filtered, rinsed with FEt20, and
di scarded. The filtrate is concentrated to a yellow oil. Wien EtOAc is
added to the oil, a solid began to form Hexane is then added, and the

m xture 3 s 15 fi endor-bdzabidytlbld. S blocthni3-aohinedihydrahforidd (é84B[3R2.1]-a] 25D =
-71 (c 0.94, CHC13); 1H NWVR (400 MHz, CDC13) b 7.20-7.45, 3.60-3.70,

3. 40- 3. 60, 5“1193305315 2.35-2.55, 2.25- 2.35, 1.95-2.10, 1.75-1.90,

1.42; HRMS (FAB) A 532. 20
(3R 11 (9) . 1. Phanarpy pPLafebRARRTey 1 M- 08 hSehion R RBOBRLARZ RO\ 00
i, 0 A sol unimb), efha(l&SQ)zs o [)( 5y h&dﬁxyﬁ&hﬂwhﬂ&&lﬂ&yﬂr@ﬁﬁ ey igrpyl) isol 1 di ne
(42.75 g, 208.23 in chl oroform{) is heated to refl ux under
D~ The 5 ol ERASHE SoqiBRCEHOMATSe LhP2 el T mmq h. ieyniowpérstadfan. 8 .,
573 M|y | xture is
stirred forﬁgﬁﬂgg{lﬁo?%%%{ﬁgﬁ%s fﬂe)rlegalg% egte(a ﬁ@é’ {eraae{aed{ﬂ The resi due
is diluted ohatdmaHzmefeﬂOﬁdraftaporaled\l Naa@ebulan@dﬂmé (311nhmb1)as pédted BithpH paper).

A small portign (- mr%% is added and the -91 WD 03/029252
PCT/ US02/ 289%c aﬁéé%% ﬁ%%éir?&enés@fl@h%(e By w&lﬁoﬁ-‘c@o@gx fpri2hodbgL), washed

th brine,, 51 g of
(3911 STk SR 307 eyb b L PR bR RACh BN el Wil °5,8 2
(MH). The et aios @anL)a@daﬁe pH is &08st@1 forel2)using sotia m@er rﬂcb muae fi @sk, DMBSO

(200 rrLzIS i s added, %nd the solution is 5 treated with 17.84 g, 363.9
mol ). fFhe Fsectedavifhsetnd aceigfe (hefet> mb).idsied OY@"dﬁgSQﬁ’lﬁhB&dhtr Withht and is

cooled. Th m.) and is extracted
with Et OAcee(ﬂ?é(fg%Yan@ ?%&%\%P %@gﬁgykﬁgﬁﬂégﬁ%ﬁ%ﬁgggan?c | ayer is washed
with HO (6 x -50 rrL) brlne( 100 nm.), dried (MgSO™4), filtered and

concentrated to give g of an oil: 1H NWR (400 MHz, CDC13) 8
7.20-7. 40, 13Azeb1cyclo[3 2 1]0ctan-3 -amine:

Preparation of the 3R,5R-[3.2.1]-Amine:

20 This amine can also be prepared according to the following method:

(35)-1-[(S)-1-Phenethyl]-5-0x0-3-pyrrolidine-carboxylic acid:

0
N—0H

W ‘[ j

According to the literature procedure (Nielsen et al. J. Med. Chem 1990, 70-
25 77), a mixture of itaconic acid (123.17 g, 946.7 mmol) and (S)-(-)-0-methyl
benzylamine (122.0 mL, 946.4 mmol) are heated (neat) in a 160°C oil bath for 4 h.
Upon cooling, MeOH (~200 mL) is added and the resulting solid collected by
filtration. The solid is treated with EtOH (~700 mL) and warmed using a steam bath
until ~450 mL solvent remained. After cooling to rt, the solid is collected and dried to

30  afford 83.2 g as a crystalline solid: [0]*°p =-80 (c 0.97, DMSO). 'H NMR (400
-90-



10 2.70-2.85, 2.40-2.60, 2.27, 2.10-2.20, 1.50-1.70, 1.41; MS (ESI+) for
mz 215.2 (MrH+). (3R)-Methyl 1-[(S)-1-phenylethyl] pyrrolidine-3-acetate:
AN 1-1IW0e3MERSICH3 15 Acetyl chloride (270 ni, 3.8 nol) PCcs/usar/edset |y
added to a flask containing chilled (0C) nethanol (1100 mL). Aftei "the

ddi ti I j C d
Chen (3R - PAFREPMEG LS 06 707 80, S 300 35 oL ST 2P 48 Tho™0
mmol ) in neEDanel236200).m) is added. The ice bath is renpved and the

m xture is stirred for 100 h at rt. The resulting suspension 20 is
concentrated. Water (-600 nL) is added, the m xture stirred for 45 mn and

then the h e addition of -700 nL sat.
aq. natioos O TICHPh e h AR PES t"gé‘&hyl)r?ygf‘tﬁ&ﬂis x 300 nL). The combi ned
organic layers are washed with brine, s+ped (MJSH), filtered through
celite and concentrated to give 36.861{g as an oil: 1H NWR (400 MHz, CDC13)
87.20-7.40, 3.69, 3.30-3.40,2.85 25 2.95) 2.40-2.70, 2.00-2.20, 110165!\/5
(ESI+) fn/z 248.2 (MtH+). (5R)-1-Azapi cycl o[ 3. 2. 1] oct an- 3- one

hydrochl oride: -92 WO 03/029252 PCT/ 827 -cHB HHN>C N ->0
I[to Il 6N HC A solution of (3R)- rrethy

1-[(S) - %- phenyl et hyl ] pyrrolidi ne- 3-acet (25.72 g, 104.0 mmol) in THE

(265 mL) is cool ed under Co /a one Xt CH2CL1(22.7 m,
4150 ol ) |+ o ddetensi o kR I Ere Pom o b ek HR GBI on o
2.OM lithi l{@@D'gSQPZS’BMﬁ@lm @lamlan?(sw&é&ﬁl%a@mm&%ﬁn%f 312 mol)
is added slowy over 30 mn. ﬁ'he i nternal tenperature reached a nmaxi mum of
- 40C dur i nd-it\itLs(14edi g, 468.6 mnole in Et,0, (7é@mL) NHACmittuGeglns to sfaddiednand 't he

m xture is,al 0 The.organic | ayer is se ed, dried
(Mysoay 1 et e 45 Brtel aori5ind S SisPendth sis P ERERRE gy aphed
(300 g 19 0% LHCL A WMRGhixkie NHﬂ:Qéd(lﬁ% 5800 B %&%@d@moﬁﬁ%ﬁa&ﬁ?g{ (3:1).
The product fractions are pooled and concentrated to af
(5R) - 3- oxo-allofved B) edolpdnftmylﬂdtehfhﬂthe‘rcodzdusm@any@lhaﬂﬁ.’Bme]rimmrarse chl ori de
+ :
(10.129) aSc:allaei'i];l%;le trxtgza(té\és wffﬁﬁzo)(éfd Hi)2 efge %esulting precipitate is filtered, rinsed with
Et,0, and discarded. The filtrate is concentrated to a yellow oil. When EtOAc is
added to the oil, a solid began to form. Hexane is then added, and the mixture is
15 filtered and the solid is dried to afford 43.3 g. [0]*’p =-71 (¢ 0.94, CHCly); '"H NMR
(400 MHz, CDCl3) & 7.20-7.45, 3.60-3.70, 3.40-3.60, 3.19, 3.05-3.15, 2.35-2.55, 2.25-
2.35,1.95-2.10, 1.75-1.90, 1.42; HRMS (FAB) calcd for C;3H;sNO (MH+) 206.1545,

found 206.1532.

20  (3R)-1-[(S)-1-Phenethyl]-3-(cyanomethyl)pyrrolidine:
S—OH ~Cl SC

. \

» »
—— : ——— R

A solution of (35)-1-[(S)-1-phenethyl]-3-(hydroxymethyl)pyrrolidine (42.75 g,
208.23 mmol) in chloroform (350 mL) is heated to reflux under N,. The solution is
treated with a solution of thionyl chloride (41.8 mL, 573 mmol) in chloroform (40

N

25  mL) dropwise over 45 min. The mixture is stirred for an additional 30 min, is cooled
and concentrated. The residue is diluted with HO (~200 mL), 1 N NaOH is added

until a pH ~ 8 (pH paper). A small portion (~50 mL) of sat. NaHCOj3 is added and the
-91-



(MtH+) . This foam (10.1 g, 38 nmml) is taken up in MeOH (500 nmL), 10% Pd(C)
(3.0 g) added and the m xture is hydrogenated (45 psi) overnight. The

m xt ure iwWOD3/029261 ered and re-subjected to the reduction @Gﬁdisni/mss7(9. 1 g,
10% Pd/ C, 50 psi). After 5 h, TLC indicates the consunption of thé&-

(SR) - 3- 0xO- bagid At iDBARK Lt e @AM P ?Welsﬁéd;’gi?t{l #hﬂ@td?ﬁ@ﬁo &l or de.

The m xture is tere concentrat ed and t'ur at

give 3.73 gMg$O4y\ﬁltered>pﬁd cc&&eﬁraﬁ@]l tb@lve[ﬁtﬂS]Z@Df 85&3 [(S) 1 ﬂl&%thyll_PMSO) HRIVB
(FAB) calcd for C7HL1INO ( IM+H+)

(3R 5R) -1 - a revlé‘fhd{)BYl’azOWl%?c tl\éﬁ @Slé’ﬁm{%z%‘} %Mﬁab théﬁr qlél%ﬂde (flﬁ PSRH2 N HC

E\I SR?-C : - azgglb c%@%‘rf@%s t&%‘ Jriltdgm(%%gt ﬁg/{dge%% or| 88%%&8&{}&}& Saliltlgnmml ),
hydr oxylam featby i oHCN { 1es4(2 3@519gmm819 Fheviktire @Iﬁ@at@d H@@@Nﬁé@@o@o@ m) is

added sodium acetate trihydrate (9.23 g, 67.8 mmol). The mixture stirred
for 3 -93 «vxbb@@/qyzm apCiR/aosiBd/ 708 b wrhmartdreiispourbd mtceHz@mw(bmhg\,m rated.

e R AL 515D Bl PRS00, apd soc om

spont aneouswsﬁeagmmw(@ s%tbelm)aﬁﬁlet(h@odﬁ@td&a (Mgshﬁnftf%redranan oi | bath
(100C). The additionis conplete in -20 mn and the xture solidifies

after -40 neamceifthatedio gibadh6bg bbar mho{&éwmdzmo MH}:pélﬂiIﬂlg)(M X0-2%0M.06j S

added di sso e repainin odi um _ et al xture is carefully
quenchelf t h#éh'&%iﬁé‘od%g@\%@egééﬂl 49 drv Oo¥- 7@#21691( M}%(E%’I) foragt 2kt ed ag. Nad
(20 nmL) is Qﬁ? and the | ayers are separated. The organic layer is dried
(MgS™®), fi d, treated with freshly prepared MeOH HCl, and
concentrated. The resulting solid is triturated with 30 nL EtOH, filtered
and dried i to aff 519asav\,h|te solid: [a]25D = -3 (c
0.94, DVBO)¢ %RM% % -1-Rheny qﬂvé@saresyhckn&%@e@eo 2.95-3.10, 2.65-2.75,
1.90-2.15, 1.70-1.90; HRMS (FAB) c?:d for C7HLI4N2 (MrH+) 127.1235, found
127.1235. Preparation of 1-azabicycl o 2] nonan- 3-am ne bis(4- 15

met hyl benzenesul fonate) ([3.2. 2}, CD) O CH3 CH3 Br

15 Acetyl chloride (270 mL, 3.8 mol) is carefully added to a flask containing
chilled (0°C) methano] (1100 mL). After the addition is complete, the acidic solution
1s stirred for 45 min (0 °C) and then (3R)-1-[(S)-1-phenethyl]-3-
(cyanomethyl)pyrrolidine (40.50 g, 189.0 mmol) in methanol (200 mL) is added. The
ice bath is removed and the mixture is stirred for 100 h at rt. The resulting suspension

20  is concentrated. Water (~600 mL) is added, the mixture stirred for 45 min and then
the pH is adjusted (made basic) through the addition of ~700 mL sat. aq. NaHCOs.
The mixture is extracted with EtOAc (3 x 300 mL). The combined organic layers are
washed with brine, dried (MgSOs), filtered through celite and concentrated to give
36.86 g as an oil: 'H NMR (400 MHz, CDCl3) & 7.20-7.40, 3.69, 3.30-3.40, 2.85-

25 2.95,2.40-2.70, 2.00-2.20, 1.10-1.65; MS (ESI+) m/z 248.2 (M+H").

(5R)-1-Azabicyclo[3.2.1Joctan-3-one hydrochloride:
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6 OC)p C C, BOC BOC BOC BOC Int 101 Int 102 Int 103 OBr GN NH2 . N
04 G TFA [3.2.2]-Amine Int 105 NH Int 104 Preparation of tent-butyl
4- ( 2- oxopwopgleatene) pi peri di ne-1 -carboxylate (Int 101): $8caiuser/toseri de
(60% oi|l dispersion, 2.01 g, 50.2 mml) is washed with 20 pentane (3X) and
suspended in dry THE (40 nL). The solutien is cooled to OC before diethyl
(2- oxopropyl ) phosp! s (9. 75 g, 50.2 J,) i s added dropm se. After
conplete additigri the solution is warne pt and stirredyfor 30 mn.
tert- Butyl 4- on:B- pi peri di necar boxyl a'e\(8/0g, 25.1 mmol ) dded in
portions over 10| m n, folTowed By Stirri
agueous sol uti on’ nmoni um 25 chl ori'¢¥’
with ether. The or ic layer is extracted h -94 WD 03/ OROR52

PCT/ US02/ 29827 water. The organic |ayer i &#ried over anhydrous MySO4,

11 00 oI Bl S SRS LAY L 5
4.5 - whi ingl:; 3 6.2, 3.5,
geye &3 9, S0 gh i hearsa ot U oM RN

4- (2- oxopr OEHXPi(PBY indi,3é 210-mmol) oxaddad enfiihd mbaRe: stiedifort3@rmainofA | nt 101

4.5 g, 19 l d % pal | adi um on activated carbon 450ny) _in Et OH
2150 ?n_)5 i ‘Ft&%rb‘gfrbi-‘ﬂ\]/lgl"%ﬂg‘m diffgpopygla %F‘Eﬁé@ﬁg?ewl‘?e@?e(@’ Foplsdl2 psi .

The mi xt ur ey ish&Rdo WY R4EH0 Ga. 1 +16 infifthi tdidritlife Bl cRed ated in
vacuo to 10 af f)glrsd 4.3 % 9405 0&4 nt 102 as Ja?t’%f:eltxelalll%' r%%c?‘:ea ?Lﬁ%w 13) 6
4.1, 2.8, 2Z40°CAuzing2hi® addifion, Afte5] h,lsafl NHRC: pROCEhiPfs adfied gtthdnizthre
4- ( 3- br ono- 2- gxopr opyl ) pi peri di ne-I|-carboxyl ate (]nt 1036) :

1s allowed to warfm to rt. The organic layer is separated, dried (MgSQ,), filtered and

concentrated. The resulting foam is chromatographed (300 g SiO,, CHCl;-MeOH-

10  NH4OH (89:10:1) followed by CHCl3-MeOH (3:1). The product fractions are pooled
and concentrated to afford (5R)-3-o0x0-1-[(15)-1-phenylethyl]-1-
azoniabicyclo[3.2.1]octane chloride (10.12g) as a foam (MS (ESI+) m/z 230.1

(M+H"). This foam (10.1 g, 38 mmol) is taken up in MeOH (500 mL), 10% Pd(C)

g at T tor 2 h. aturated
ks__added, foIIovvedbe dilution

(3.0 g) added and the mixture is hydrogenated (45 psi) overnight. The mixture is
15 filtered and re-subjected to the reduction conditions (9.1 g, 10% Pd/C, 50 psi). After
5 h, TLC indicates the consumption of the (SR)-3-ox0-1-[(15)-1-phenylethyl]-1-
azoniabicyclo[3.2.1]octane chloride. The mixture is filtered, concentrated and
triturated (minimal /PrOH) to give 3.73 g in two crops, as a solid: [o]*p= 33 (c
0.97, DMSO); HRMS (FAB) calcd for C;H;NO (M+H") 126.0919, found 126.0937.
20
(3R,5R)-1-azabicyclo[3.2.1]octan-3-amine dihydrochloride:

H H
N\ _NH,
)ZO —— )
N N-7 HCI
HCI
* HCI
(3R, 5R)-[3.2.1]-Amine

To a flask containing (5R)-1-azabicyclo[3.2.1]octan-3-one hydrochloride (3.64
g, 22.6 mmol), hydroxylamine hydrochloride (2.04 g, 29.4 mmol), and ethanol (130
25 ml) is added sodium acetate trihydrate (9.23 g, 67.8 mmol). The mixture stirred for 3
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15 To a stirred solution |ithium hexanethyldisilylamde in THE (20. 0 ni,
1.OM ina-78 Cbath is added chlorotrinethylsilane (11.0 n., 86.4 mmol)
dr opwi se.wOhg/02915xt ure is stirred at -78 C for 20 m n, folPCowsd2/mg2addition
of hit 102 (3.21 g, 13.3 mol) in a solution of THE (SO nL) dropw se.

After conpl 1L xtu I oSS ‘o [ . The
m xture is %ﬁr@gﬁ{e}é@% |Jr?ﬁger?@;:a%§g %% éérﬁ]lglzl%r‘{&}%%gog%lsp}% qfd;l% rég%iﬁ ammoni um
tribrom de (19020 )andk4didnn@aBY d, 618ucaed) 1s'Eﬁ&edﬁh>QK)w5q>drﬁonssfﬁhé li‘@l(dtlbﬂﬂ an
ice-bath for 30 min, followed by the addition of water and ether. The
aqueous | aysonfagequsbraging to reflpdh and the ractiomisheaiil iren oif hathi(F00°)eFke wer e

washed vmth at ur at ed, agueaqus sodi.um t hi osu ni c

| ayer is drfild 61106\/18 comglﬁ:ﬁ g)t(} eIP’ixlt‘fr&S%]b‘iigﬁ%jasf% n%QFHlPaf %01?h%3acuo to
afford a yelshanorid and%ogﬁq& mé@s aﬂgdya‘ddeumg&mrfg tﬁgré?ﬂalﬁlh%mlum

chromat ography on silica gel. Elution with hexanes- ether 0:40) gave 2.2

g (529 of matl 103 métarelis carg@uyqupmhdad thidy gl @rﬁmise)ad&mnzf H40 11,0(B 9,
2.8, 2.7, 2. .1-2.0, .5,.1.2-1.1. reparati on. o .
1- br ono- 3- pl?’f}ér 5%?}1%%641% ﬁfééf @?g%n%} Wﬁ@ﬁ]@r e%ﬁ@ﬁi%@%(wepf&ﬁg 96 OfPNE stirred
sol ution ofjalgtis éﬁgﬂéﬁ 209, fifferdd, 'ﬁ(@a‘@eﬁ V&'l@l fg's’%%é% rémgi NfebH/HC‘P@nﬂce wat er
bath is addedtrlfluoroaceflc acid The m'xture is
stirred at cdmceﬂtmteadl"hnrﬁsulfﬁirgsohdlmtmhhre‘sdweﬂé&mhﬂk@dﬂ ifittexed@ud dtied af f or d

2.0 g (87% of Int 104 a yellow re gye for H15Br NO [ MtH]|
"Tie 208 L gEeNpriusastE e tispligo ks Dwé@é? %MS@L aiathy

1- azabi cycl Q [t ) ke f DIEA (13
m.) in acetoni % %6 J‘%@B%‘Oc{?ﬁ) QdS #(85 65t3e-2%’21r§a(§ %rlé ?Zég(?gégﬁmsgol ution of
Int 104 (2.@AR) o@lcﬁfBifr@J,HMNEI(M&prmeBISefo(JﬂLZSZTrL)BS 5 over a 4 h period via
syringe punp. The mixture is kept at reflux tenperature overnight. The

m xture is concentrated in vacuo and the remaining residue is partitioned

bet ween a satur OH (90:10). The
aqueous | ayer |§§§g)trac Ww%%%ﬁ%i%g%l@—}f ?‘S%Q%elgls d the combi ned

or gani cis | ayertsllvéizendulfotdatey g8.2/43AMinef i | t ered and concentrated in vacuo
to a brown oil. The 10 crude product is purified by flash chronmat ography on
silica gel. Elution with CHC13- OH NHACH (95:4.5:0.5)

of Tnt 105 as a cleag solid: 1 , (CDCl
2.3, 2.0-1.8. To a irred m re of Int
15 acetatetri hydratje ((670—g, | 4. mLmJ,) i

hydr oxyl am nehydr ochiori de (20 ) ).
for 10 h. The mxtufe is filt 6@0' and theB[)&Itrate |s l%gncentrated in
vacuo to a yEllDMISO hd. Int 101 int 102 Int 103
prHz - ﬂh (¢TFA
H
[3.2.2)-Amine Int 105 '

lnt104

Preparation of fert-butyl 4-(2-oxopropylidene)piperidine-1-carboxylate (Int

101):

‘ Sodium hydride (60% oil dispersion, 2.01 g, 50.2 mmol) is washed with

20  pentane (3X) and suspended in dry THF (40 mL). The solution is cooled to 0°C
before diethyl (2-oxopropyl)phosphonate (9.75 g, 50.2 mmol) is added dropwise.
After complete addition, the solution is warmed to rt and stirred for 30 min. tert-
Butyl 4-oxo-1-piperidinecarboxylate (5.0g, 25.1 mmol) is added in portions over 10
min, followed by stirring at rt for 2 h. A saturated aqueous solution of ammonium

25 chloride is added, followed by dilution with ether. The organic layer is extracted with
-94 -



To a solution of the solid (350 ng, 2.3 muol) in n-propanol (30 nL) at
reflux tenperature is added sodiumnetal (2.0 g, 87 mol) in snall
portions WOas/032511i n. 20 Heating at reflux is continued f®CTAiSh2/298ke
solution is cooled to rt and brine is added. The mxture is extracted with

n-propanol , vard TheogRiAesisQrBanler nBYEbSs RS0, omReeN PR nAteMaguo. The
residue is taken up rn CHC13 and the remaining solids were filtered. The

filtrate isageliedoibvEhe amty drodlust iMy8died i flask chonmatoremnycemdliatgel i n vacuo
to a clear lid. . a stirre uti on of | i 320 g, 2.3 mol) in
Et OH 25 (4 ﬁf‘bﬂo{lé"lmﬁé%ﬁste&*ﬁ&@g@l%ﬁ‘qf‘é %%%ﬁﬁgﬁﬁﬂgb%%whgg?@l%ﬁ 4.6
mmol ). The \{ph Wt k r b efzbath to 45C for 30 mn, followed
by concentrati oﬁ@bo?g)?ﬁéﬂ\gb%%h?@f %'3\%2??’0{% 710 ng (62% of [3.2.2] -Anine
as a whige solid: "HNW (CD30OD) 8 7.7, 7.3, 4.1-3.9, 3.6-3.4, 2.6-2.5,

2.4, 2.2-2.1, 2.1-2.0, 1.9. 30 Resolution of stereoisonmers: The am ne can
be coupl ed to foPiPaRdomphietttdtle(2anogepybpipendisert@exytte(Int 1k ¢

m xture. The raceni.c, 1 X h he.re ved . chronmat ogr.a usi ng
o6 W0 03/ D30k B ERSb I SaE RS bR mRRyR TV Rl of AR Rin ques
Wi dely Knowptsomgl REE@H (150anBy @ 'pided fnteParf 88tHe Ghd Bydres@bieddoeN@ Bt S00Mer s
3(R) and 3(S) of said am des or thioam des. The follow ng exanples are

provi ded asP®xaAhpmesueeid fdewdibrouph Celideandithe fibrate igiconeeniratsd dpesncad ta hi s

sal 1o mie tRde e0ETRBOttl £ AT AR PR WD a9 oRY P 2at to
limt the inpvensipnp. Any pharnaceutical ly acceptable salt can be nmade by

one of ordinary skill in the art. Further, the nam ng of specific
stereoi sonmers is for exenplification and the [ack of nam ng of specific

stereoi soners is, for si i fi.cation,, 10 and neither nqnencl at ur thod is
Untended to | ni PrePANeR el T 4Cl RO B POy BIRET e THRO T AT o

i ncl udes thgyFol | owi ng exanples in pure stereoisoneric format all
optically active centers or as racem c mxtures. Furthernore, the exanples
provi detb are carte edimed salgtiomlithivgphexafiethybhsdilydangide in HHF(20.ddnlnl.0 M

les. Ho . . di d. ani ne coul d maki n- 15
or it can cniiped RN e R R B (B P Fat SO % AR RSt T8 ¢ he
st er eospeci figireYs @frrddne 7830 libd MO FRWRE bly S.ddibn GF BN pash PRY 3Pt be

stated. But, the scope of this invention includes the different
st er eoi sonmemsofsindeghtioned ThHET @D miggiropvebé. Afer coomitte addikiomtesmix@@eCoupl i ng

Lhe AT e, M habl8 £SO BLLS 481 e BRI Bkt 2 gy e e an

20  phenyltrimethylammonium tribromide (5.25 g, 14.0 mmol) is added. The mixture is
stirred in an ice-bath for 30 min, followed by the addition of water and ether. The
aqueous layer is washed with ether, and the combined organic layers were washed
with saturated aqueous sodium thiosulfate solution. The organic layer is dried over
anhydrous MgSOy, filtered and concentrated in vacuo to afford a yellow oil. The

25  crude product is purified by flash chromatography on silica gel. Elution with hexanes-
ether (60:40) gave 2.2 g (52%) of Int 103 as a It. yellow oil: '"H NMR (CDCls) & 4.2-
4.1,3.9,28,2.7,2.6,2.1-2.0, 1.7, 1.5, 1.2-1.1.2.

Preparation of 1-bromo-3-piperidin-4-ylacetone trifluoroacetate (Int 104):
30 To a stirred solution of Int 103 (2.2 g, 6.9 mmol) in CH,Cl, (30 mL) in an ice-
water bath is added trifluoroacetic acid (10 mL, 130 mmol). The mixture is stirred at
0°C for 30 min. The volatiles were removed in vacuo to afford 2.0 g (87%) of Int 104
as a yellow residue: MS (ESI) for CgH,sBrNO [M+H] m/e 220.
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car boxam de fumarate: HOi OH N N OOLN _/1 H O O 2-Chl oro-3-pyridinol
(20.0 g, 0.154 nole), NaHCO3 (19.5g, 0.232 nole, 1.5 25 equ), and 150 niL
of water wopa3ptased in a flask. The flask is placed in anpreirfushzeds2at 90C,
and after 5 mn, 37% aqueous fornmal dehyde (40.5 niL, 0.541 nole, 3.5 equ) is
added in six unequal doses in the following order: 12 nL, 3 x 8 nL, then
2.2 nL all at 90-mn_intervals and then the final 2.3 nL after the
reaction stirs fRyepargidn oftl- %@quiﬁﬁ?f@hl@mfb?ron%a@t 18Yed at 90C for anot her

feaction i t honSaP s P AN BRI ccolguRie i BD % ehF, Pred or

1.5 h in anemperafaé 1} adiéDbdlGtiGNoMIREE®M (€ %%OU mﬁidlﬁnfa@étﬂhltﬁléglwﬂﬁ $i red
solid is renoved by filtration, and the filtrate is extracted seven tines

with Et GAc.oven7 4\Npeoiad 0ROYSRePOMNNSTRE RGBT is Hips at vk hedpoatgeni ¢ extracts

trat t dded to the flask and. d i
Vacuo to- aZBIREe TRELEH Sk NSt P S GREE GHAVGE | n vacuo Lo

obt ai n 2- chlef@sd bR ¥amtdd dqudshytjc NBluticlahd @@1@@@4@4){@1 {®w solid
(81 %yield) sufficiently pure for subsequent reaction. Ms (EI') for
C6H6CINC2, Miezaqueoub3ayef M)exiraCied (ith GHG:-M2OH (HordD), aadlmel‘damb@&d(oi&nas g, 218

nmol ) are added to 20 ure is tlrred unti | honD neous
the flask i@Y§$5EE aoé{ﬁr %’fgégaa’&{lﬁfeﬂr@oﬁoﬁéﬂ%fi@ 41 yacu g0 8 BEowgh 91l %dded
and t heyr ea&ﬁ&é)@oﬂl_&t’c %tﬂéfl{lff%l\gl_g\g%rsh gﬂ%n}tﬁﬁ)gf%:ﬂg ofsitlch gel. BBt w@h citltg, .m xture

is adjusted to ture IS extracted 10 with 4 x
50 ni Et OAGYIeDHeNHgoHi(R&d.500.gngive 608 yes (72%0) of Intd 0D wea clogSOMd: lH;NMRtered,,

2{;?' Eihlesf:/v:a(tglﬁﬂe(&ﬁ d/\f? enté 1t‘%%p?8v?é 610 to a yellow solid. The crude

2-chl or o- 6- (hydr oxymet hyl ) - 4-i odo- 3-pyridinol (C2) as an off- white solid
(62% vyield), and the filtrate is concentrated to a snall volune and is

chr omat ogr aphed ’En/:emrﬁﬁn'gmsria loif &gt 10833028840 pdnd seldittoh ng wi t h
2.5:4.5:4:0.1 15 | 9—12(:12/ exan%/acetl acid to _afford additional pure
C2 (12%%i éAcHiple” %QA Bi6) 679 gie. tsrmeeel N@EtoﬂrWQmL)SS'(l%%ﬂ C2 (13.9 g, 48.6

I
m(% r: ;S)h_(e:ng! p(ﬁiglsp BX&IB& adl {Jﬁbéﬁ(é %I ori 8@”?{&%&1@ T ggredhm?&ggd
cuprous i ddl'ﬂerﬁﬂxﬁﬁe [@ﬁlteﬁed]éhdmhaIﬁ)ltrateus&@ncﬂntrad@l;am(ﬁtortb afelowroléd. N2. TEA
(21 m.,

To a solution of the solid (350 mg, 2.3 mmol) in z-propanol (30 mL) at reflux
temperature is added sodium metal (2.0 g, 87 mmol) in small portions over 30 min.

20  Heating at reflux is continued for 2 h. The solution is cooled to rt and brine is added.
The mixture is extracted with n-propanol, and the combined organic layers are
concentrated in vacuo. The residue is taken up in CHCl; and the remaining solids
were filtered. The filtrate is dried over anhydrous MgSOQ,, filtered and concentrated in
vacuo to a clear solid. To a stirred solution of the solid (320 mg, 2.3 mmol) in EtOH

25 (4 mL) is added p-toluenesulfonic acid monohydrate (875 mg, 4.6 mmol). The
solution is warmed in a water bath to 45°C for 30 min, followed by concentration of
the solvent to afford 710 mg (62%) of [3.2.2]-Amine as a white solid: 'H NMR
(CD;0D) 6 7.7, 7.3,4.1-3.9, 3.6-3.4, 2.6-2.5, 2.4, 2.2-2.1, 2.1-2.0, 1.9.

30 Resolution of stereoisomers:

The amine can be coupled to form the appropriate amides or thioamides as a

racemic mixture. The racemic mixture can then be resolved by chromatography using
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20 151 nmmol ) is added, and the reaction is stirred 3 h at rt and is diluted
with 200 nL CHC13. The m xture is washed with 2 x 150 nL 5% HC1 and the
conbi ned wQuaoees2 | ayers are extracted with 2 x 50 nL CHCP8T/UBhz2980Thi ned
organic layer is washed wth 100 nL 50% saturated NaCl, is dried over
MySO4, and @grdeslufat eﬂcmmmmtéc@m qa8s \@ﬁ@%’ﬂm@lfvh in ili{eerp lw vimigsial is
chromat ogr aphed_over 350 g silica (230-400 25 nesh) uting with 35%
Et OAc/ hexane@qpisitafeelved Qnacnhpmem?fiﬂ?z mym(é&yﬁ@tdml)iemor thloamldes
[(trimethylsilyl)ethynyl]-3-pyridinol C3 as a golden solid (92%yield). M
(EI') for Cl1H14CINO2Si, mz: 255(M+. C3 (7.9 g, 31.2 mmol ) and cuprous

i odide (297 ng, tnSfoMBRing é){@m@%srﬁiﬁe ot et §9cxEy T%n@ra?e Adpenda 18 T ask.

The reaction is placed in an oil %h at 70C for 3.5h, is cooled to rt,
and concent imitdbe soopw atihes. 1nT¢1elonee lodlyehcm ppmtﬂadtaxam@tbs bedwemed 100 nl 5% HCL

and CH2C12 (4 x 5 The conb anic |la r| ed over ~MSOH4,
filtered, & %*Hg%msa&a%ﬂﬁ%é&a P 36‘1653/@3’8’!{3“%? e 2R sol i d.

et ng w th bR B 4R B TRy %‘%1?%8%%%99 SR bIoERRE) pefdle T, oo
sets of fr awtd aivsdinertyiskillm thi zirt.eFmtﬁer (bs haredhg o6 speifittderedis@meérd enfor f i ed by
TLC WV. The two orrpo utedq separately, The early-elutin pool of
fractions |‘§‘e agg %Fﬂ&@ﬁ?"?’%‘ﬂléd’ PEFCQGf%eF%PlfOFH‘??ﬁFSOfOBS@P ification,
(trimetpyls solid (46%
yi el d). W idyﬂe%tgtarer e ﬁaﬁlﬁgﬁ%gg):dqsﬁj téﬂdggﬁlggg%% co tﬁ%%%pgﬁg{hgoncentrat ed
2(2)75 ovi Fg)m%ntmlnl (’iﬁleﬁrmenﬁgng argléjpr%tzhedb]m?%mg %zgﬂp&l?zm%uré ﬁé&eoaﬁgﬁgw(‘n': :[A\ g) solid
oyie in/z + for
cal cul ated a&%&é“ﬁkm@ﬁ@e CeR{ess OLASEAGEANOMI¥ R 255. 0481 for C5. C5
(1.05 g, 4.1 muof R I m. 10
absol ute Et CH l%:r}lt}%ﬁg%%gteﬁé Qéﬁﬁégﬁ}%&ﬁ age]sapl?esdgaa glgl gB ﬁ%ﬁﬁ%gﬂ}%g‘ctl on is
refl uxed fandﬁa&b in ﬁlﬂdxﬁrhp]&SbeWBVﬁdart}*ﬂlﬁﬂkgsbd aliriet @uldMeudeil Idakingamkie i S

washed with 1:1 EtOH CH2Cl2, and the filtrate is_concentrated to a pale
yel | ow Sol |Wt1°?h@aP%e§lb&h%ta’ft’§lg Vﬁg} the epRRBEats a1 Rse et IoRe, 5t ur at ed NaHOCB

and ext raCts@&e E&ﬂgi‘ﬂzg}?]tﬁ (‘ﬁuﬁm% 1r§1rc]:ﬁnd Igt?l%t 'aﬂﬁ%a?rrrﬂ)@gé &a’!e&y%rut' s dried

over MySO4, ere centrate I'n vacuo pale Gil (1.04
g). The pal the scdpelof thihmeestiagneptiecthe differ& steg:omotne@asgi&lscr(b%& (ﬂeléﬁﬂasrres h)
eluting with 50-70% Et QAc/ hexane to afford 5-
hydr oxynet HyFU 83 RFSTRIS PRRFERS y | - f ur o[ 2, 3- c] pyri di ne Cl4) as a white solid
(90% yield). MS (EI) for CL1HISNOR2Si, mz: 221(M+. Cl4 (770 ng, 3.48
mml) is dissolved in 10 nL MeCH 2N Na.CH (3 m, 6

20 Coupling the Amine with the requisite Acid:

Example 1(i): Exo-4(S)-N-(1-azabicyclo[2.2.1Thept-3-yl)furo[2,3-c]pyridine-5-

carboxamide *fumarate:
H N™Y Q o)
[NJ N A Y HOJ\/\WOH
H O O

2-Chloro-3-pyridinol (20.0 g, 0.154 mole), NaHCO; (19.5g, 0.232 mole, 1.5
25  equ), and 150 mL of water are placed in a flask. The flask is placed in an oil bath at
90°C, and after 5 min, 37% aqueous formaldehyde (40.5 mL, 0.541 mole, 3.5 equ) is

added in six unequal doses in the following order: 12 mL, 3 x 8 mL, then 2.2 mL all at

90-min intervals and then the final 2.3 mL after the reaction stirs for 15 h at 90°C.

The reaction is stirred at 90°C for another 4 h and then cooled by placing the flask in
30 anice bath. The pH of the reaction is then adjusted to 1 using 6N HC]. The reaction

is stirred for 1.5 h in an ice bath allowing an undesired solid to form. The undesired

solid is removed by filtration, and the filtrate is extracted seven times with EtOAc.
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20 mmol ) is added, and the reaction is stirred for 1.5 h at A The sol ution
is concentrated in vacuo to a residue. Water (20 nmlL) is added to the

resi due awooase2arted with 4 x 10 nL CH2Cl2. The conbi ne@Corusan?as2t ayer is
dried over anhydrous K2CO3, filtered, and concentrated in vacuo to afford

furo[ 2, 3- c] i dodtitindet atbanieé-NaR el ard 8 cairadedVi Vubuo, Ssthéith 16 addédytd eledlask
Anal ysis cal cul ated for CSH/NO2: C, 64.42; H, 4. 73: N 39. 25 Found: C,

64.60; H, /nggemnyedynaacuodpargiroph Wmtctrd@d(tb@s@Hz(?lzss 44%41 #nqd emfived ét ved i n

30rrLCHZC12|na er I d|n

ary” e acel il i it 2o 1S e ol B 8 PRI added
drop-w se, Zsﬁlﬂﬁ) mfﬁ&b'ﬂtgf Ibu‘%e $drishibRQuér readfom NS (ENk6r CEHEND,, B¢ MOl )
in 10 nL i s added, "and the reaction is stirred 30 mn at 30 -78C.

TEA (4.3 mJ,592(M dnnol ) is added, the reaction is allowed to warmto rt is

PR At Ao R B R I A e

orange sol iff,0 Tk HEUAE is TRFRMHB hdSo V\%h%@&@ﬁfé&fa@l?ﬁ aRUEh apReBa, | i ca gel
(230-400 mesh) efating with 33%-99 WO 03/ 029252 PCT/ US02/ 29827 ~ Et OAC/

hexane to podmedkf)zﬁgﬂi{f{znﬁacd] pyddat, a&dﬂmeo:eachahdaeshymlé o@@lthe azclendhai tte sol i d
86% vyi el d f.or H5NO2, in/z; 850 5.8 mol) is
((ZII sso?/ved )Weiﬁ{gfh%ﬁmﬁﬁéﬂﬁte@ﬁ?iwgﬁi@%hﬂ q’“ﬁ ?‘tl'ﬁ? E’érarcgedaddezj

and thepg N%J&EE X(%L é@ Zh0ERhbinkd off afﬂc 15%%'&1?5 oRededsoand fitdbieqr eaﬁt' on

is stirred 3 reaction is uted w 25 nL-water, the pHis
adj ust ed tmnﬂi@hmﬁttntez&lcua@ﬁ,ratadldz wdzﬁoma(ya:ltosv $cdide Fhe antdedolid tsrwBhzd 20 i

*5" a0 ust edvidh BrOAS prprida BRI e eiogs i (D 7 S 107t
10% McOH C%Gi!@sohdf y&éﬂ% §AR&L F1R5HE A Uohod MR th § sﬁiﬂéll%lﬁ’{ees[nd%‘ hydrous

Na2SO4, filtered, ncentrated in vacuo to a pale oil. The residual
DVBO i s rem}nvcadatugtdplnedaovst 2¥ngritita g®1|2(23ﬁ 40 mesh) phomg dathal . (it €0gdast e. The

paste is dissolv n, MeCH and conc dryne T ite solidis
Pashed i ¢ O Hiabiere 4oty St G amor Hst gl B‘F??é—%ai% et Whs' @

c] pyridi ne okgN£18) (94‘V yield). M5 (ESI) for C$HS5NO3, 162.8
(M H)- 15@1:8?91&'51@?3\\(6} %r/f'elglg?%tlpon of thoe Car boxanmi de: To a stirred sol ution

of fur 0[ 2, 3- C] py@l? (li3reg, B8 cambok)yik cembmied v&(lﬂa&)lm@ﬂ@k’sﬂy]gg:etyltn@@ Grombl, H8i n dry
THF- DVF ( 12 a (956 L f ol db
exo- (4S) - [ zmzwh?} Bl @Pﬁ%ﬁ%ﬁi dibl gﬂde Tl 8ol 15 o) DG
iodide (139 mg, 0.73 mmol) in 80 mL CHCl3/40 mL THF under N,. TEA (21 mL,
20 151 mmol) is added, and the reaction is stirred 3 h at rt and is diluted with 200 mL
CHCl3. The mixture is washed with 2 x 150 mL 5% HCI and the combined aqueous

layers are extracted with 2 x 50 mL CHCIl3. The combined organic layer is washed
with 100 mL 50% saturated NaCl, is dried over MgSO,, and concentrated in vacuo to
an amber oil. The crude material is chromatographed over 350 g silica gel (230-400
25  mesh), eluting with 35% EtOAc/hexane to afford 2-chloro-6-(hydroxymethyl)-4-
[(trimethylsilyl)ethynyl]-3-pyridinol (C3) as a golden solid (92% yield). MS (EI) for
C11H14CINO,Si, m/z: 255(M)".
C3 (7.9 g, 31.2 mmol) and cuprous iodide (297 mg, 1.6 mmol) in 60 mL
EtOH/60 mL TEA are added to a flask. The reaction is placed in an oil bath at 70°C
30  for 3.5h, is cooled to rt, and concentrated in vacuo. The residue is partitioned between
100 mL 5% HCI and CH,Cl, (4 x 50 mL). The combined organic layer is dried over
MgSOQy, filtered, and concentrated i vacuo to give 6.5 g of a crude amber solid. The

crude material is chromatographed over 300 g silica gel (230-400 mesh) eluting with
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20 with an ice bath before HATU (684 ng, 1.80 mmol) is added. The solution
is allowed to warmto rt and stir for 16h. The solvent is renoved in
vacuo, armotobeaserai ning residue is partitioned between ®eafrursar/zd2aqueous
K2C03 solution and 9:1 CHC13- MeOH. The aqueous | ayer was extracted with

9:1 CHC13- M amd AR x s skts 6f Bafiofs Wak 8k difelentasdied coinbbukisi ne,
dried over MgSM4, filtered and concentrated in 25 vacuo to afford the

desired cardiexdantified 3% TAC/UYh{lhs &wb compenidd eluaisenayatelo Fae-canBeluting
C14H16N302 ( ESI e 25 | b, P the f t I t.
To a stir reEgJ0 38%&’?.”& qeﬁlsésfcqréjf’éneg‘?%(?fl eﬁ‘%f&?ﬁdé% g& dZIZ(cB@ Y, Oe78um?) ei iaSO
acet one (5 (Hihel1§IAYHREL(2 00y hsIRRInA KBS AfIedofid UaTByichy 78 ol )

in IPA (2 nL). The mxturels stirred f mn in a 50C wat er bath The
sol vent s5 ar’Ehe }amnmmglpnohca”dmtmmisbhtabmdanmcmgemt%ediu@rmsdajﬁssoI ved in

S(r:g%?:p;?t gtS eqhé‘o F?e%gi@ 5rY1$1¥1F %2—3%62{‘9 ht 't r%?é%@S@%#ﬂSOZIZ%N
oT 156
(2avh of | ESLCiReRO ”’Z"’S%ﬁﬂt%"@%i iR W‘%W%%%%%%f&%ﬁ%@%&? 1

7.1, 6.7, 4m& 28504823 fdind 235048 Bf@C53. 2, 3.1, 2.2, 1.9. 5 Exanple 1(| b)

Exo- 4(R) - N- (1- azapi 2.2, 1 hept . 3- 2, 3- di ne- 5-
A (e R B EEST S R A 0t aa)

8.9, 8, a%séﬂzute? EtOH. GC?clo}ﬂexgne él IKL, g().pnm"folf'ls a‘?ldgd, attd fhe roaction s 2

Exampl e 1(i -
Exo- (racem Ieﬂukéd for aﬁhbarmythémﬁﬂerad Hjroeght ceBitey | THei fl1teo [:eﬂ<,e3s W]a:m¢d wdibnied

5. b d . -3-A 10 Ex
: +)c arN_ F)e( ﬁgl @%Q@b&gﬁy gr;(dgtﬂig %létraﬁ Wc%l%{]eﬁftg PRl ygll%‘]’ ﬁ?/lié dT}FPéegdU%lér boxani de

and Exanpl b

(-)-N-[ endﬁpﬁl—ﬁ%?gegl SHARS 48 5 1 rggetd %aH(F?? and, ,agt?cfvﬂ)t&rcf%%crll%(_"’gﬁ 20

car boxan denLYoThe sdmhsm@ﬁorgmhcllayems«ﬂheﬂ ava{MgSog fftgreddandethé&r car boxyl i c acid
are added Dl EA (626 L,

00 0.8 hyd
§459 m b1 ) %%G%WZC@ tg]a%glem ﬁu ‘k%hﬁg’alem 17 Premsf9eraPha® OKilur e i s
cooled to Oggflllhé'g&'(%(p@om%gh) ehﬂﬁgv%% fé’lﬁ éﬂﬁc/hgxzﬁl% OFig)s.1 S added in

one pOI’tIOI’] e reaction mxture-is to warmto rt and stir

over ni ght . hkieosahorlet? - trisetteyholybdurb]2, ya]pgndma@__)heaw}ﬂ’&lsdh@@m partitioned
bet ween satur ed a eou tion and CHC13. The 20 aqueous |ayer is
extracted VW? lIB( llfﬁﬁgbﬁdﬂzn%@ (Wganic 1 ayers are washed with

brine, dried Ove_él_i\‘é%@%g, 3148l hoHds ARLICANG BB M H. NoNAGRT P8l e 230 1y

20  mmol) is added, and the reaction is stirred for 1.5 h at rt. The solution is concentrated
in vacuo to aresidue. Water (20 mL) is added to the residue and extracted with 4 x 10
mL CH,Cl,. The combined organic layer is dried over anhydrous K,COs, filtered, and
concentrated in vacuo to afford furo[2,3-cpyridin-5-yl methanol (C16) as a white
solid (90% yield). Analysis calculated for CgH7;NO;: C, 64.42; H, 4.73; N, 9.39.

25  Found: C, 64.60; H, 4.56; N, 9.44.

Oxalyl chloride (685uUL, 7.8 mmol) is dissolved in 30 mL CH,Cl, in a dry

flask under N,. The flask is placed in a dry-ice/acetone bath, DMSO (1.11 mL, 15.6
mmol) in 5 mL CH,Cl, is added drop-wise, and the mixture is stirred for 20 min. C16
(1.0 g, 6.7 mmol) in 10 mL CH,Cl, is added, and the reaction is stirred 30 min at

30 -78°C. TEA (4.7 mL, 33.5 mmo]) is added, the reaction is allowed to warm to rt, is
stirred 1h, and washed with 25 mL saturated NaHCO;. The organic layer is dried over
anhydrous K,COs, filtered, and concentrated in vacuo to an orange solid. The crude

material is chromatographed over 50 g silica gel (230-400 mesh) eluting with 33%
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solid. The racemic mxture is resolved via chromat ography using a Chiral cel
Q) colum. The am des are converted to their fumarate salt forns as

descri bedwpre3@eeps2 | b. The (+)-enantioner ([ct]25D 31 (c @CZAISoMEBRY) ) gives
rise to Exanple 1-d, and 25 the (-)-enantionmer ([a]25D -31 (c 0.30, MeOH))

gives rise Ht@AEmémh@tolprdeﬁrm[2E3ca}@591h@mé—~5dcarﬂdrﬂd}iv&(( Q9 adiriwhit€RR@) 8
8.94, 8.46, 8.14, 7. 71, 4.75-4.70, 3.86-3. 3.48-3.42, 3.28-3.21,

2.21-2. 03. (8%nld. i\(IB(EI)) for CsHsNOy, m/z: 147 (M)".

car boxan e ThiG/ORA e Aol D BsEdd MBI R AD. C%Pf%%bﬂ@zﬁg%&?
procedur es p g s %ﬁﬂHE@ iddded aﬂ@tllema@%{)@@@%?% RGE: gaﬁ 29827,08xanpl e
[(ii): N-(1-(6-nethyl)- azablcyclo[22200 ur c] pyri di ne-5-

0
car boxafi deddéthisd theaegstien satirtod 3y dpiar B ramtmnds dl@l’fﬂ:C{)WIth &5 eduphieng

Phept -5 y1 frcRfoig: sfﬁqf% Do N SR apd b e AR R O B

prepared a d d &lifadiufxanpl e
1(iv): %ﬁ%ga I cy szﬁ%ﬁ%?ﬁ%%%%%é?u%%;ﬁmﬁﬁ%wg?%yS IC%I‘%OX&I’H de:

Thi s exarrplt@3x$&mtﬂ3b0%raqp@uueéﬂ@<an¢nmbmgcﬂedmmmwn&m@%wﬁéﬁﬂ@&bﬁﬁl scussed
her ei n.

N-( (3R, 5R) %%H&I)éq%{ oy ganiq Jayet issrge preroPpdrgue N Oeafilissed 284y boxani de:

\2('7? 233%0 éég ré@g in §a0219%3 a g‘ﬁ%ﬂ( F[?)@} s?cﬁia?ﬁl\/iw RN R 2 dQedndVbi)

N (1 -azabi (Nécalt oft3 p20v2¢em)whﬁe yzis)ef UThB[;fasfe-ls: flisyulvedi ineME> 14 and oscamnidged to
furrarate rrplelv obt ai.n s a white id: 1H N D) 8 8.9,
8. 4, Exwr@ss 6 hE W % ojid 75""%51‘83 hethergnd gried ' %fgrécwde B %@?3 15
Exanpl e 20 ex. bbiX PR3 BSD foH ERENG;, q]s:peril ne- 6-
car boxam d)é;]pﬁdkrlfee%i?arbo%qﬁ e jB@% %ufraZn (8. 99’ &[I%N B o (

di ssol ved iH)y.DMF (8.5 nmL), cooled to OC, treated dropw se vvlth POClS (9.79
nm, 105.0 mmol), stirred for 1 h at RT and 20 then heated to 80C for 2 h.
The miAdfure is cooled to RT, poured over ice (1 kg) and neutralized to pH 9

with solidgka03. Thq;r aﬁ&fgﬁgﬂ& Chbstedador | h, extracted with Et20 (3 X
500 L), dried over concentrated to a dark brown oil. The crude
material is chr d}mstﬂgredpbbdomméﬁlrﬁ[a@—@pyﬁdineﬁ-qaﬁ:@k@hb aidl (CES) §294 me) ut i ng
wth 1.80 mmol) in dry THF-DMF (12 mL, 5:1) is added DIEA (956 pL, 5.49 mmol),

followed by exo-(4S)-[2.2.1]-3-Amine (747 mg, 1.64 mmol). The solution is cooled

20  with an ice bath before HATU (684 mg, 1.80 mmol) is added. The solution is allowed

to warm to rt and stir for 16h. The solvent is removed in vacuo, and the remaining

residue is partitioned between saturated aqueous K,COj3 solution and 9:1 CHCIs-

MeOH. The aqueous layer was extracted with 9:1 CHCl;-MeOH, and the combined

organic layers are washed with brine, dried over MgSOs, filtered and concentrated in

25  vacuo to afford the desired carboxamide as a light yellow solid (420 mg, 100%): MS
for C14H15N302 (ESI) m/e 258 (M+H)

Step 1b. Preparation of the fumarate salt.
To a stirred solution of the product from Step 1a (200mg, 0.78 mmol) in
30  acetone (5 mL) is added a hot solution of fumaric acid (90 mg, 0.78 mmol) in IPA (2
mL). The mixture is stirred for 30 min in a 50°C water bath. The solvents are
removed in vacuo and the remaining residue is dissolved in acetone (5 mL). The

mixture is stirred overnight at rt. The solid precipitate is collected by filtration and
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6% Et OAc/ hexane (4L), 8% Et OAc/ hexane (2L), 10% Et CAc/ hexane (1L), and 25
finally 20% Et OAc/ hexane. The appropriate fractions are conbi ned and
concent r awed3/oea2svacuo to afford 14.22 g (81% of 3-bronoPeTfusnztdehyde as
ayellowoil. M5 (El) in/z: 174 (M. 3-Brono-2-fural dehyde (14.22 g, 81.3
mol ) is copiihee e it dcbross. NyheiREd iOdy&h vﬁ@u@@veﬁighﬂtégivé 156®hg (54%) of

andpar a-tol uene sulfonic acid npnohydrate (772 , 0 4.06 mol) in
benzene (208xample Gpasreahisalsalid: FRNMR (GPsAD SB3eh8-5584ds k.11 0.d4.3.01.7.53.6,.
Addi ti onal ¢ ene gl ycol. (1.64 m., 29.41 mol) and benzene (150 nl) are
added -1023‘%7\%\{%33/@27’912%’2245&/ US02/ 29827 and the solution is heated for an
additional 2 h. The mxture is cooled to RT, treated wth saturated NaHCO3
and stirred for 0.5 h. The layers are separated and the organics are dried
over Na2SOZ&Exnoplediiickyt Xxat4R)-IVe(1sazhbioyeio[@il. 1 |ha@-ByQfuro[ZTBec]pyridiee-5+at er i al

i s chromat ographed over 700(4% slurry-packed silica Q%el eluting with 15%5
Et OAc/ hexarfarboramides i eroatdd)14-Addomans: eH DBVBi (AeG M 3&Ped in

vacuo to 3§§ og.p 71{5,6'4\1%4?%%’;9]?%’ 52)121, %}gg%{?’@zﬁ-‘&uryl )-1, 3-di oxol ane as a

yel | ow or ange oi’l". _ _ _ _

2- (3- Br ono-BxAuhipiél 1fied): %xdl(@é@rhﬁw-(ﬁ&%bi@clo&.@.1]Hé9!—3-%1)ﬁ1r6¥2§35@]byﬁ&1nbﬂ_ Et 20
(5 nmb) in adry flask under nitrogen, cooled to -78C, treated dropw se
with tert I0casbexantidenisingere{59.1B;Aming. nmol ) and stirred for 1 h. DV (178

L, 2.3 Q. in 20 ( i,S,added dr |Se m.xture stirred for 4 h
at Z7adly ipisiple e () RHepyin A AR B i P S

fol | oned byaWwsx@mideZandl) - The cooling bath is renoved and the m xture
allowed to warmto RT over 1 h. The mxture is diluted with water (20 nL)
and Et OAc (Example 1G-Hd- )My endo-larzabiyplalZa? & thephd-yi iieo[P53-alpyadios-St ayer
extracted with EtOAc (1 X 20 nmL). The organics are dried over Na2SO4 and
concent r at S84 R [ ow oi | . The crude material is chromatographed over

12 g sl urry- packpgl stitdCdl@RN of Blrbtd, NG PMitihe 10 ES:06 bABXANEme, [1877
appropriate fractions are conbi ned ané) concentrated in vacuo to afford 228
mg (68% ofm2o])in3ahdiraxdMh-(20 yil) a8 fddedDABAYA26 pk, BSPmnw])yaidlapdo-oi | . M5

El /z: 168 . .20 2-(1,3-D | -2-yl)-3-f | h (2.91 17. 31
oty 5 c R R AR O (75 SR S TA G000 Fosinikinserss Sheley bl isdibtee PAnoS )

and stirre t f ] i y : i.nto a
sol uti on o% n?la}-hgg (?%%&%i 6%2{&%&&%&\%&03 %?%O %%}é{lﬁ%ﬁ%ﬁe% red for
0.5 h. Et OAtlof20@0 whim itertadd etil, oveheghtafiae solvemds saneded ndvackbhanddgheous | ayer

extracted with EtOQAc. (2 X 200 nlL). The conbi ned organics, are 25 dried over
Na2SO4 and ‘edfidetitrpsitioged Betye%ﬁa%%e Puqos $gChy solfien and fddClratldFi al i s

20  aqueous layer is extracted with CHCl; (2X). The combined organic layers are washed

with brine, dried over Na,SO,, filtered and concentrated in vacuo to give 230 mg
solid. The racemic mixture is resolved via chromatography using a Chiralcel OJ
column. The amides are converted to their fumarate salt forms as described in Step
1b. The (+)-enantiomer ([oc]25 p 31 (c 0.28, MeOH)) gives rise to Example 1-d, and

25  the (-)-enantiomer ([0]*p -31 (c 0.30, MeOH)) gives rise to Example 1-e. qu
Example 1-d: "H NMR (400 MHz, CD;0D) & 8.94, 8.46, 8.14, 7.13, 6.71, 4.75-4.70,
3.86-3.79, 3.48-3.42, 3.28-3.21, 2.21-2.03.

Example 1(i-f): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)furo[2,3-c]pyridine-5-

30  carboxamide: This example can be prepared according to the coupling procedures

discussed herein.
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chr omat ogr aphed over 90 g slurry-packed silica gel, eluting with 20%

Et CAc/ hexane. The appropriate fractions are conbi ned and concentrated to
af ford 2.wb og/om25% ur an- 2, 3- di car bal dehyde sI i ghtly cont arcmatsezi29821 h

et hylene glycol diformate as a yellowoil. "HNW (CDC13): S 7.00 (d, J= 2
Hz, 1 H), Ex%g(]sim%rz\ia mEthW)aazel@cﬁ:Yo[QQ 2]&&%12@%&2@ c‘]19yr{d$ne 4 H ppm
Met hyl (aceétylam no) (di met hoxyphosphoryl) acét ate 9.8 mmol ) is

di ssol ved carbCkigaBle( Abisdxpmpla @atbe grapatad oBwdng. tdﬁlemguplgl%prﬁmﬁiluyes stirred
for 5 mn _then ded dropwi se to a OC solution of furan-2, 3-dicarbal dehyde
(1.65 g, @CWBE?‘E’“"%OS VD 03/ 029252 PCT/ US02/ 29827 in CHCL3 (80 mL). The
m xture |s : I h at RT
and finall L 16 i 0%%2%%1%1%}(%[%?&?% g%ﬁ)cfg%p?%t ﬁd?v%gﬁgo}%agnge yel | ow
oi | y-soki dThés &angp)e cahlte prepad@i a’mbxdmgab thescomblingrptoogivaghbstussed hereirs t andar d

100g slurry-packed sili ng w th 65% Et OAc/ hexane. Th
appropri at éﬁﬂﬁ&f_}_ﬁ]ﬁb (%ﬁéa%&%&[%gd]}?&86@’&f%@h% P-ainyEding- S eRsary ge‘af ford
1.30 g (824

ol id N8 (e P e thhetede b P D R R RSB a1

(1.55 9, 8E44 I iW—QBR%@)M%abﬁyclb{BQﬂ](33@3@19}“11@[!2(}5 tRRididssnL), treated
with 3 NNaOH (6.4 nlL) and stirred at m xture i s

concentrat earbegamidgh S@dfm@éwmglﬁW%ZﬂR@i@)(M?) %‘éﬁf{’@% 1Q2d to pH 2
with c I ZMI_E\:)% ltl_@% o éon is concentrated to dryness, suspended

in as er ( m.) and the resulting solid collected via

filtrationgxagipléd v1TW€—(iJalz&Hi@fcﬁ>[3 3. 20RCEHT)REbRKB- c]ppnalnéat@ﬂ)ommme\hat er (3
m.) and the resulting solid collected via f||trat|on | ot The filtrate

from | ot Bfimartmdémmme (/) ianbtaed 8 eavhiin selid:HBAMRy D) 1Pf8.4at i on as
an aci d/ sal.t ( th,l.o B are dried in a vacuum
oven at 50%%?}%??%%%‘? }?&2%%65%?,(22@%62? r lot A and 591 ng (42% for
lot B of furo[3, 2-c]pyridine-6-carboxylic acid as yellow solids. M (Cl)
Mz : 164 (M+ H). Exanples 2(i), 2(i-a), 2(ii), 2(iii), 2(iv), and 2(vi)
can be 1pr e@m@_ﬁhrNt[('ﬁgmtleazabiwdgkiubﬂ]hngt-iaﬁ’ﬂﬁ@d[@s%s]pﬁlé@m fbed her ei n,

maki ng non- c t| C changes. 20 Exanpl e 20-a):

N-(1- (6-mef b| cyclo[2.2. 1] hept-3-yl ) furo[ 3, 2-c] pyri di ne- 6-

car boxam de. Exarrpl e 2(ii):
N-(1-(6-nethyl)-azabicycl af 2. 2. 2]'\§ct/ﬁ yl fu o[\ , 2-c] pyridine-6-
carboxam de. 25 Exanple 2(iii): Y]

N- (2-azabi cycl o[ 2. 2. 1] hept - 5- yI

-c] pyri di ne- 6- car boxam de.

3-Bromofuran (8.99 mL, 100.0 mmol) is dissolved in DMF (8.5 mL), cooled
to 0°C, treated dropwise with POCl; (9.79 mL, 105.0 mmot), stirred for 1 h at RT and
20 then heated to 80°C for 2 h. The mixture is cooled to RT, poured over ice (1 kg) and
neutralized to pH 9 with solid K,COs. The mixture is stirred for 1 h, extracted with
Et,0 (3 X 500 mL), dried over K,;CO3 and concentrated to a dark brown oil. The
crude material is chromatographed over 600 g slurry-packed silica gel, eluting with
6% EtOAc/hexane (4L), 8% EtOAc/hexane (2L), 10% EtOAc/hexane (1L), and
25 finally 20% EtOAc/hexane. The appropriate fractions are combined and concentrated
in vacuo to afford 14.22 g (81%) of 3-bromo-2-furaldehyde as a yellow oil. MS (EI)
m/z: 174 (M.
3-Bromo-2-furaldehyde (14.22 g, §1.3 mmol) is combined with ethylene
glycol (6.55 mL, 117.4 mmol) and para-toluene sulfonic acid monohydrate (772 mg,
30 4.06 mmol) in benzene (200 mL) and heated to reflux with a Dean-Stark trap for 5 h.
Additional ethylene glycol (1.64 mL, 29.41 mmol) and benzene (150 mL) are added
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Exampl e2(iv):

N- (2-azabi cycl o[ 2. 2. 1] hept-6-yl ) furo[ 3, 2-c] pyri di ne- 6- car boxam de. Exanpl e
2(v): N (WBR3®BERs2- azabi cycl o[ 3.2.1 Joct-3-yl)furo[ 3, 2- c] pgmriutonezoss?
carboxam de: Yield for coupling is 94% 1H NWR (400 MHz, CD30D) 6 9. 30,

8. 75- 8. 80,an8 tBbscutib is Eezﬁ@d for4h additi&®d 4 18 OFhe3nikaurd 1%0163 t8RT2tr&ed
2.30-2.45, 2.10-2.25, 30 95-2.10. Example 2(vi):

N- ( 1- azabi ovith sa[t@a@dﬂaﬁﬁ@sar;d Sfitued 9. Phc Thy Fyeismee Speratdordiede. - 104
WD 03/ 029252 PCT/ USQ2/ 2982

N- (1 azabi SETGLAS A E R sy FRaaikiod to  ropmo (8 &gh e es:

car boxam depat&idY is o a8 ] tidoSwitH gl ved i n
200 L CHZeCfﬁzgllnI% drill_ﬂlélfjag’@igyjla a@éqggg uaﬂl%lzéﬂclla'éh‘deSl11?1éiagselzrm]ms ﬂ% alced /an a

dry- i cebhacditone/lizabte. aThe—apatQprM@cam%e cohbingd andmﬂn):emtratekhn wcuHRC12 i s

added drop eis for

(7-nl o of s R B Pk L plymree B Soaiorke s vdipviErse o 10 mt
CH2C12 i s agdefy) APt eaction is stlrred 30 min at -78C. TEA (21.3 mi,
153 m‘ml)q\?s ttze’n adlgrtgdﬂjThe reaction is stirred 30 mn in the

dry-ice/ acet one ZgByonan2ifory)i03 Waixblane (1¥sces, 2.0:ewnbly isidisbvedindbieOfat h, and
the reaction is stirred 1. h and is washed wth 100 nL 1:1 saturated

NaC1/ NaHoomL)TiRe &Y &ash Encleamog% capledip vABet- taRAdTTaREise jbAgT- fi | t er ed,

car bal d ehyﬁk’e%{‘ﬁs%an% 3R sl i BTy RV 7Y o) Feshcance

mz: 181 (EYG (2 42) @ddd%d Qr(ﬂ):wﬁeﬁ {he T Rd stirfeddfos 8 @l af TR CNIAR tridteDWRE. KH2ZPO4

(561 ng, 4.1 rrm)l) in H20O i s added and then NaClCe (2.6 g, 23.1
mol ) in 24xalic md)dﬂydrami@@é m@ﬂd) meDrfeblevedby wates (3 medTlmc@phng ht at rt.
The reaction,i.s diluted e dj ed.to.9 with 2N
NaOH, Cand SR R arptrgadbtdige Movel el BT avs BB RSt The oH

of the aque@uted wiyelyales (mlhrgz tUAo?QWIﬁ]JED % ReBO NS atlled ¥ald tRNd i S

extracted with 4 x 50 The conbined organic layer is dried over
MySO4, 15i | tagneadis lmdem%@mﬂa’ﬁ@%ﬁ X 20wl x dhe ongrinias agodliied.ovehe solid is

hed h d
\;va(S:hFor o:‘lmuﬁ\ga[ng g’é‘} %g}cﬁ,g(hﬁf ?18%&]7“ i KheEpde rpatprial I%W?iaté’gﬁfheq\/ﬁ'e( Cl) for
C3HACINOS, IQ"glﬁun'}l-ggck(eMﬁh@ca gl efuaﬁ Wit 15% BfOAOBEank STHE sipedpatk in 75 nlL

MeOH cont ai ning 50 20% adi um hydr oxi de on car bon in a 250 nL
Parr shakerraptond ase cqmblnpéand p@memtr@tftdme»acmtOWﬁWd)é%&mgéafi%i of B(IFSI for 24

h. The cat %lc}éio an. —y{)— - glgeh}){iefals !atti)erllgt)flea o 3l dl\IIé1 ?EI) m/z: 168 (M.

20 2-(1,3-Dioxolan-2-yl)-3-furaldehyde (2.91 g, 17.31 mmol) is combined with
formic acid (17 mL, 451 mmol) and water (4.25 mL) and stirred at RT for 18 h. The
mixture is slowly transferred into a solution of NaHCOs (45 g, 541 mmol) in water
(600 mL), then strirred for 0.5 h. EtOAc (200 mL) is added, the layers separated and
the aqueous layer extracted with EtOAc (2 X 200 mL). The combined organics are

25 dried over Na,SO, and concentrated to a yellow oil (3.28 g). The crude material is
chromatographed over 90 g slurry-packed silica gel, eluting with 20% EtOAc/hexane.
The appropriate fractions are combined and concentrated to afford 2.45 g of furan-2,3-
dicarbaldehyde slightly contaminated with ethylene glycol diformate as a yellow oil.
'H NMR (CDCls): § 7.00 (d, J=2 Hz, 1 H), 7.67 (d, J=2 Hz, 1 H), 10.07 (s, 1 H),

30 10.49 (s, 1 H) ppm.

Methyl (acetylamino)(dimethoxyphosphoryl)acetate (2.34 g, 9.8 mmol) is
dissolved in CHCl; (40 mL), treated with DBU (1.46 mL, 9.8 mmol), stirred for 5 min
then added dropwise to a 0°C solution of furan-2,3-dicarbaldehyde (1.65 g, 8.9 mmol)
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filtrate is concentrated in vacuo to a white solid. The solid is dissolved
in MOH and is | oaded onto 20 nL Dowex 50W X2 ion exchange resin (hydrogen
form whiwb obazh2sbeen prewashed with MeOH The columm is ecCmtusd2/egseh 50 ni
MeOH fol |l owed by 30 150 nL 5% TEA in MeOH to afford

2, 3-di hydr %IGH@I% &@mﬁ}] PYRS BhiRBreds S@FAGEYD 5 RAhdcoclih PaiiRxPRé0RIL 52

PCT/ US02/ 29827 4% vyield). HRMS (FAB) cal cul ated for CBH/NO3+H:

166. 0504, ffihdt RT%dMQByQNhIﬂ) 50 ditpleix8(re 1sa:)oncart|ral:£e1 iprveparted ya]d«mrdl ng

to the coupljng procedures discussed herein usin 5 The foI | owi ng
exanpl es caibyb®liglepaekdlbreydematyrias Plhr@n@&%&nhﬁg Oﬁ?r@c?é%mi@@s U8i scussed
herei n: EX

N (6 o palkid Blica pel, Juting it 65% PAOAhgxapey, The goproprigte fagtions
c] pyri disne-pe cahbias@mdiencangl 2 va&uo)to afford 1.30 g (82%) of methyl furo[3,2-
N-(1-(6-nmethyl)-azabi cyclo[2 2. 2] oct - é 2, 3-di hydrofuro[ 2,3- 10
c] pyri di ne-BpuHlikRsaAb @éyla@ar&me 0‘/3@@1!4 )M NED2w/azky @w 0o[2.2.1

N (2 azabi tyel of S BYAR AP GRS BY R Bed) F & ST M 1s GERL S ()
car boxam deviebH (gﬂﬁfwaﬂd:ﬁz@) (15 mL), treated with 3 N NaOH (6.4 mL) and stirred at RT
N-((3R 5R)-1-azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 3- di hydrofuroﬁz 3-

c] pyri di ne-fer ¢ Ar g gmi‘@ée 1S|§5@a¢p@tr@teg (tq/dqyness dissolved in H,O (10 mL) and

N- (1- azgpbi (éa)é dé@i%? apr% {il(cwge&rage’d‘?}léill By drof M Ok 2 BeSlYdd 1 'dry%e

car boxam
N-(1-azabi Gygpepdlied b aldohaRk al%omn)oﬂva@dif l(Drf) Wh@ [, r8sut iy ddlidi BRed®ed via
carboxamde: ON NJU HO Exanpl e 4(i) can be obtai ned by coupling

ei t her the fagatigm(lot A)} %Leﬁfﬂtrnt@ ipponseritstqdp trpurpfed3vitihivater (& wih) and the
AT T I R M R Y
her ei n: and carried on without further purification as an acid/salt mixture (lot C). Both lots A
15 and B are dried in a vacuum oven at 50°C for 18 h to afford 690 mg (48%) for lot A
and 591 mg (42%) for lot B of furo[3,2-c]pyridine-6-carboxylic acid as yellow solids.
MS (CI) m/z : 164 (M +HY).
Examples 2(i), 2(i-a), 2(ii), 2(iii), 2(iv), and 2(vi) can be prepared according to
the coupling procedures described herein, making non-critical changes.
20
Example 2(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yD)furo[3,2-c]pyridine-6-

carboxamide.

Example 2(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)furo[3,2-c]pyridine-6-

carboxamide.

25 Example 2(iii): N-(2-azabicyclo[2.2.1]hept-5-yl)furo[3,2-c]pyridine-6-carboxamide.
Example 2(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)furo[3,2-c]pyridine-6-carboxamide.
Example 2(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[3,2-c]pyridine-6-
carboxamide: Yield for coupling is 94%. 'H NMR (400 MHz, CD;0D) § 9.30, 8.75-
8.80, 8.35-8.45, 7.35-7.45, 4.65-4.80, 3.25-3.80, 2.85-2.95, 2.30-2.45, 2.10-2.25,

30 1.95-2.10.

Example 2(vi): N-(1-azabicyclo[3.2.2]non-3-yhfuro[3,2-c]pyridine-6-carboxamide.
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Exampl e 4(i-a):

N-(1-(6-nmethyl)-azabicyclo[2.2.1] hept-3-yl)-7-chl orofurof 2, 3-

c] pyri di rwod302n2boxam de. Exanple 4(ii): PCT/US02/29827
N-(1-(6-methyl)-azabi cyclo[2 2.2]oct-3-yl)-7-chlorofuro[2,3- 30

cl]pyridi ne Ex&ﬁﬁié%ﬁ ~—azab£E o[ 5@5{!&%3@}323 fdrl%@t?df%&%ﬁ? : yridexaspl e

4(iii): -azabrcycl o] 2. hept chl or of uro[ yridi ne-5-
carboxanldewﬂE%anp&e 4(|v) N—(2 azabicyclo[2.2.1

] hept-6-yl)-7-chl orofuro[ 2, 3-c] pyridi ne-5- carbqgxam de. 5 Exanple 4(v):
N ((3R 5R)-1-azabicycl o[ 3. 2. 1]oct-3-yl)-7-0ohlo ro[ 2, 3-c] pyri di ne-

5- carboxam de. Exanple 5(i):

N- (1-azabi cycl o 2. 2. 1] hept - 3-yl ) - 3 hyE— -di hydrof uro[ 2, 3-

c] pyridi ne-5-carboxam de: ON NZ

2- Chl or 0- 6- (hydr oxynet hyl ) - 4-i odo- 3 pyr|d|noI (C2) (6.3 g, 22 nmol) is

di ssol ved in 30 OkalfMhldrided3drHLf 3 @knolslissdided hPO0OfhBEHI,CH iphaged in an

ice bath, and 60% sodi um hydride in mneral oil (880 ng, 22 mol) is
added. The flaskonilenNi. sThesHdskrisplagd inkrirvelagetohebdth ab 8P, IRM|SO @P5an ice

bath. Th th for. 30, 15 d then the f| | aced
back it 1 fCEmslti DOREGE s At ot B g BTe sehFo i alne. (23, 1
mol ) i s addad. 7andoidaorenctyafil SyBhER] @UPITS gh{_y Anoltin 10RG reaction

is diluted vvlth 150 L GAcand i s’ washed nmL "'50% sat ur at ed
1: 1 NaCl / NaCEgB; isTdueledragd nharehetjorris btirradr I0edinoate? 8 ah HEA ¢Ris3 MA2 $EH,

];Ir lytsf ;ﬂjl Zaeranmpd %Qﬁ%@%ﬁ%@ﬁ %l{;artggc%@:ngs Vg’?elé%Otrgma’m%?; -Ollcel/acve\:/‘?oln(e: rI}at.h an ice
(6-chlo I I (C19)
{P- a‘ﬂ?H a'éei( %,%\ élgﬁek'é)é'cetgn@ﬁ H%‘M t%@?éé{&n | F{%ﬂﬁéﬁ "' Sé . 3%%@%&

(86% vyield). cal culated for CIOHI1 +H: f ound
339. 9604 (Witl) 00 @191 :( GatBraged NECIANaHDO)., T]smﬁhgmm fayeniztdeie@ bvetdnlyydr@ds 8

ot (n- bR Gahemind S9ekhrb naoes TG Hehlbr ot 3 AIETUERE (o 30 nt
DMFin a dréérﬁa'l@e?x}%d@{% as %'i)ale-gtéﬁo&r%aﬁﬁ E??’% %r%ldﬁ’af\/f@gﬁg ’Fbr@gﬁ R0 M 1S

poured into 150 washe 0% saturated 1:1
NaCl / NaHCOBL81TE or gani ¢ Iayer is dried over anhydrous Na2SO4, filtered,

and congentrated,l o ¥acHo Lo 8 P& Bt in 40 BrBVED. KH,PO, (561 mg, 4.1
mmol) in 6.5 mL H,O is added and then NaClO, (2.6 g, 23.1 mmol) in 24 mL H,O is
added, and the reaction is stirred overnight at rt. The reaction is diluted with 200 mL
H,O0, the pH is adjusted to 9 with 2N NaOH, and any remaining aldehyde is extracted
into 3 x 50 mL ether. The pH of the aqueous layer is adjusted to 3 with 10% aqueous

20  HCl and is extracted with 4 x 50 mL EtOAc. The combined organic layer is dried
over MgSOy, filtered, and concentrated in vacuo to a white solid. The solid is washed
with ether and dried to afford 7-chlorofuro[2,3-c]pyridine-5-carboxylic acid (C7)
(55% yield). MS (CI) for CgH4CINOs, m/z: 198 (M+H).

C7 (980 mg, 4.98 mmol) is dissolved in 75 mL. MeOH containing 500 mg 20%

25 palladium hydroxide on carbon in a 250 mL Parr shaker bottle. The reaction mixture
is hydrogenated at 20 PSI for 24'h. The catalyst is removed by filtration and the
filtrate is concentrated in vacuo to a white solid. The solid is dissolved in MeOH and
is loaded onto 20 mL Dowex S0W-X2 ion exchange resin (hydrogen form) which had
been prewashed with MeOH. The column is eluted with 50 mL MeOH followed by

30 150 mL 5% TEA in MeOH to afford 2,3-dihydrofuro[2,3-c]pyridine-5-carboxylic acid
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material is chromatographed over 40 g silica gel (Biotage), eluting with
30% 30 Et OCAc/ hexane to afford

(7- chl or ow®,032h28%t hyl - 2, 3- di hydr of uro[ 2, 3-c] pyri di n-5- ylprwatShzeask7 ( C20)
(54%vyield). M5 (EI') for CLOH12CLINO2, n?/z: 213 (M+. -107 WO 03/029252
PCT/ US02/ 29 742 9ie(B: HRMIS hithte +i9Y660564, Ganal yst are

pl aced in 3@% gt%%—( (?n a ZSéglr}L%)ggI?;mts%g%e(%@%lggl e. 2N NaOH (5 nl, 10
mrol ) is theeb.C8dN+dhd the mixture is hydrogenated at 20 PSI for 2.5 h.
The catalyst is renoved .by fiJtration, apd the filtrate i§ concentrated in
vacuo to an aque%’f?énp:f%g@ﬁiﬁe}n PWP%F@BCCNE{:HM tg?@"‘g’ﬁlﬁﬁ)pr?csea‘é\rﬁﬁed to the
resi due andgiexistatefsh Wikhc4 x 20 nL CH2A 2. The conbined organic layer is
dried over anhydrous K2C03] filtered, and concentrated in vacuo to afford
(3, 3-di ret hyl - 2, BaadoHydingfexrmpRis 3aw ppyrepaed adoydihgit tharolpl{n2rodeds yi el d) .
M5 (EI) for .ClOHlC:'hNOZ,‘ infz: 179 (M+. Oxalyl chloride (869 L, 9.9 nmol) is
di ssol ved i HSHESSHIS®BC 2 in a dry 10 flask under N2. The flask is placed

inadry-ic e \bap by .+ . : _j[m,g“ > L
CH2A 2 is a%%%g%@wqi@ eéaﬁn(fz@li?eam x%é’%’@he i%?’%%’?or urhpr’? C21
(1.53 g, 8.8pymdihg-5SicarboxahideH2Cl 2 is then added, and the reaction is
stirred 30 mn at -78C.  TEA (5.9 nL, 42.5 m"mg i s added and the reaction
is stirred Exampled(fe N‘fh@'mﬂgﬁ@dhﬁ%ﬁbl%’@l)ﬁe logie3ht 3 dhyiderfipld3- t he
reactiop is the 15 reaction is washed with 25 nlL saturated
NaHCGS. hec]ggécg%?gc a%fﬁﬂﬁs& dried over anhydrous K2C03, filtered, and
then concenExahpld 3(ifi):v ¥cQazbbiciclo BMGEptsPY-d,3-dihgdrotiru i3 BBy Adinals- i s
chromat ogr aphed over 40 g silica gel (Biotage) eluting with 25%

Et OAc/ hexarn@rexagideor d

3, 3-di net hyy.- i-hy.dx.ghL 2, 3-6] i di nes §5-C | dehyde . (92%
yield. Vs Mlﬁ%%gy‘ﬁ%ﬁz?%% ) 23 %5’%9%??%?%@1’%‘%# 3 ol )

i s dissol vegirbogxa@denrl THF, 20 nL t-butanol, and 20 nlL H20 KH2PO4 (3.11 g,
22.9 mol ) and NaClozé\%Z.SB , 22.9 mmli)Z are _added, and the reaction is
sti rr ed!Sov dExample 360k dyr((3RsS Kt 1-wrabigyelett.2 dlvct-3-ohd ehitydieder[2.4- vacuo to a
residue. Th . d I itioned between 20 nL water and CH2Cl1l2 (2 x 50
m.). The cocﬁ%ﬁdsﬂae'g%%ﬂgﬁf(%ﬁ{dgyer is dried over anhydrous Na2SO4, filtered,
and 25 therE_mTﬁgmgﬁth 1iaRabiogdle] 3t202]1ab4-9ryl- X 8 Wiy drofuro[ 2,3-c]pyridine-5-

3, 3-di met hyl - 2, 3-di ydrgf urof Zyd?l:@[ c] p]yri diyg?e- 5-car boxyl[i o gtlcj:}i]nd C23 (99%

yi el d). HRvBYEAB)decal cul ated for CLOHLINOB+H: 194.0817, found 194. 0808
(MtH) . Exanple 5(i) can be obtained by coupling C23 with either the
exo-[2.2.1]-3- Amne or the endo-[2.2.1]-3-Am ne using the coupling
procedufes EkHapIeIENE Vel €izabicydO[2ThEhEsld-ov7ng] @ anplhescpeAdiaespr epar ed
according to the coupling procedures

carboxamide:
L O
72 N
Cl

Example 4(i) can be obtained by coupling either the exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with 7-chlorofuro[2,3-c]pyridine-5-carboxylic acid (C7).

25 The following examples can be prepared according to the coupling procedures
discussed herein:

Example 4(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-7-chlorofuro[2,3-

c]pyridine-5-carboxamide.

Example 4(i): N-(1-(6-methyl)-azabicyclo[2.2.2]Joct-3-yl)-7-chlorofuro[2,3-

30 c]pyridine-5-carboxamide.
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di scussed herein: Exanmple 5(i-a):

N-(1-(6-nmethyl)-azabicyclo[2.2.1] hept-3-yl)-3,3-dinethyl-2,3- dihydrofuro
[ 2, 3-c] pyoiodiozsess- car boxanm de. -108 WO 03/ 029252 PCT/ USO2L29887298EX anpl e
S(ii): N-(1-(6-nmethyl)-azabicyclo[2.2.2]oct-3-yl)-3,3-dinethyl-2,3-""

i hydr of ur Okdnp «(RhPXC (K ABCRIoRS YRS g T FXSRk G2 inicine 5

N- (2- azabi cyclo ] hept yl) -di hydro urof 2, 3-

c] pyri di ne-@&rbeaniidxam de. 5 Exanple 5(iv):

6 2 byt e i) NeBt S 8L T B L e

N ((3R 5R) %m%&yclow 2.1]oct-3-yl)-3, 3-di net hyl -2, 3- di hydrofiuo
[ 2, 3-c] pyri di ne-5-carboxam de. 10 Exanple 6(i):

N (1- azabi Climimf)_lé 42v)1 | PR, R )yl -pzadbiayelof/ fl juco B 21)37-chloyofinch Bid-cPpyridine-

car boxam de: yl z NHO

2- Chl or o- G%HVBPW%thyI) 4-iodo-3-pyridinol C2 (4.6 g, 16 mmol),

propargyl trimethylsilane (2 g, 17.8 mol ), bis(triphenyl phosphi ne)

pal I adi um 15 dichloride (156 ng, 0.21 mmol), cuprous iodide (122 ng, 0.64
nmmol ), and pxfaplediine N-(13aZaBicsidlo[ 2201 Taepidy])-38-eintdlige @, 3-aihgbrofilroM= i n a dry
flask under N2. The m xture 1s warned to 45C for 7 h, is stirred overnight
at rt, and qlByedineearbaxemides0 nl  Et OAc. The mixture is washed with 4 x 50
m. 50% saturated 1:1 NaCl/NaHCO3. The oc5gan| g layer is dried over
anhydrous Na2SO™4, filtered, and n congent d in 20 vacuo to an anber
oil. The crude material is chro
mesh) eluting with 35% Et QAc/ hex ﬁ \t\oNaff{Zbrd (7-chl oro- 2-

met hyl f@r o[ 2, 3-c] pyri di n-5-yl ) met han C24 (44%yield). M5 (C) for

COHBCI N2, nt/z; 00 10%
Pd/ C cat aI yst in ZCiSlﬁ)?rci)_%I\Eetﬁlg]a-—!(0 %étlhgﬁ 4013%‘633%?’“%?1?5& (E gg?q?&?lsgN NaCH (6
m., 12 mmldlssoisveddrﬂéﬁlmIaDMRimead@a‘rask omder INg. ﬂydﬂasjﬁs@laeddatan%e PSh, for 6 h.
The cat al yst filtration, and the fi ate i concentratedln
vacuo to arf néoﬁss) ety g‘?’  inpRierabel | m%%a?mpblm@i BRaieeionsd nt 509%
saturat ed Ngdeqa0GniQviifte FE A5G kI8n O 83 afh. |G Ee bath ¥ fefidved for 30

15  min and then the flask is placed back into the ice bath to cool the reaction. 3-Bromo-

40.g silica gel (230-400

2-methylpropene (23.1 mmol) is added, and the reaction is stirred overnight at rt. The
reaction is diluted with 150 mL EtOAc and is washed with 4 x 50 mL 50% saturated
1:1 NaCl/NaHCOj3. The organic layer is dried over anhydrous Na,SOy, filtered, and
then concentrated in vacuo to a pale oil which is crystallized from hexanes to afford

20  (6-chloro-4-iodo-5-[(2-methyl-2-propenyl)oxy]-2-pyridinyl)methanol (C19) (86%
yield). HRMS (FAB) calculated for C;oH;;CIINO,+H: 339.9603, found 339.9604
(M+H).

C19 (6.3 g, 18.9 mmol), sodium formate (1.49 g, 21.8 mmol), TEA (8 mL,

57.2 mmol), palladium acetate (202 mg, 0.9 mmol) and tetra (n-butyl)ammonium

25 chloride (5.25 g, 18.9 mmol) are added to 30 mL DMF in a dry flask under N,. The
reaction is warmed to 60°C for 5h, is poured into 150 mL EtOAc, and is washed with
4 x 50 mL 50% saturated 1:1 NaCl/NaHCO;. The organic layer is dried over
anhydrous Na,SQs, filtered, and concentrated in vacuo to a pale oil. The crude
material is chromatographed over 40 g silica gel (Biotage), eluting with 30%

30 EtOAc/hexane to afford (7-chloro-3,3-dimethyl-2,3-dihydrofuro[2,3-c]pyridin-5-
yl)methanol (C20) (54% yield). MS (EI) for CioHi12CINO,, m/z: 213 (M)".
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over anhydrous K2C03, filtered, and then concentrated in vacuo to afford (2
30 nethyl furo[ 2, 3-c] pyridin-5-yl)nmethanol (C25 (77%yield). Ms (Cl) for

COHONO2, wo/ozn029624 (MrH). -109 WD 03/ 029252 PCT/ US02/ 2982 PCTMmsat/gd82thl ori de
(784 L, 8.9 mol) is dissolved in 25 nL CH2C12 in a dry flask under N2. The

flask is placed ¢ Ary ol CehRy t ¢b HIVEQ in GD- m., 17.8
I (g ol BhRILRAWOAE MRl e Bty MBI mGh 0 T O

(1.53 g, 8.EQHw §250mb Patr sEki2Ebatties 22tNedH (FThel, n6acholpms then sddedrsed 1 h, 5

TEA (5.9 nmL, 42.5 mml) is added, _.and the reaction iis stirred. .30 mn at
- 78C.( The Pf afgkturgggw%regwarw ah g0 #’éﬁ%&r%@ Eﬁﬂcwﬁt ﬂ%fgeﬂvs%gy éﬁga@ionr ed 1 h.

Th ti ' ; e [
S e e R R A A

tan sol isd. mhpisciddetetortrd idaé andexuctudaticos apbed. 0HeCl,40hg cembined gel
(Biotage) eluting with 25% Et QAc/ hexane to 10 afford )
2- et hy| f i i9t8fEc Byer ip gripdipvia asbydap el fePoy dilteredemd conepniipled dy vaavs t EI ) f or

S0 e burdioatt Ol Z P bty L MR el ASRCsT ol gL T
added, and NMSEBIHKLREQAH,; N1 Ags: 178209 .nmol ) and NaClQ2 (2.58 g, 22.9 mmol)
are added. The reaction is stirred 6 h at 15 rt. The reaction is

concentrated i n Vealvishloyige €369 120 P ynal) adisalvedin Hemb-dsiddein adrynhi t e
ol rgmipeg., The nits,sol19, 15 ool eoted, uaslied il ygkelaqe ¢ hen

2-met hyl f urgf 21 3g IRy indd ﬁﬁ-&aﬁ%ﬁ%ﬁéd @rog%@'e, Grd tHe TR%urd ishighed (S El ) Tor
CgH7NO3, niz: 177 (M+. Exanple 6(i) can be obtained by coupling either
exo-[ 2. 2. 1]mBx A Ing.53rg, 8AdumoDln p2n2 CILCE-idttienedddd; hnddDE redflien sxstimptlies can

b, PLop SRR TE, ATy SO RS SR SRR BT S
L YT e 2B R BB S bt s g, o e
c] pyr i disne-rbagtimhhowadhed vith2sanDlsetubdted NYECBh ( Zhag@hmic ¥8ko]sdiridd bver
(5 azab CyBropE: 45 dbiing 919 0es Ry G Bos: Gyt AoLG. 150
car boxarm decrude material is chromatographed over 40 g silica gel (Biotage) eluting with 25%
EtOAc/hexane to afford 3,3-dimethyl-2,3-dihydrofuro[2,3-c]pyridine-5-carbaldehyde
(C22) (92% yield). MS (BI) for C1oH11NOy, m/z: 177 (M)
20 C22 (1.3'5 g, 7.62 mmol) is dissolved in 40 mL THF, 20 mL t-butanol, and 20
mL H,O. KH,PO,4 (3.11g, 22.9 mmol) and NaClO, (2.58 g, 22.9 mmol) are added,
and the reaction is stirred over the weekend at rt. The reaction is concentrated in
vacuo to aresidue. The residue is partitioned between 20 mL water and CH,Cl, (2 x
50 mL). The combined organic layer is dried over anhydrous Na,SQy, filtered, and
25  then concentrated in vacuo to afford crude 3,3-dimethyl-2,3-dihydrofuro[2,3-
c]pyridine-5-carboxylic acid (C23) (99% yield). HRMS (FAB) calculated for
Ci1oH11NOs+H: 194.6817, found 194.0808 (M-+H).
Example 5(i) can be obtained by coupling C23 with either the exo-[2.2.1]-3-
Amine or the endo-[2.2.1]-3-Amine using the coupling procedures discussed herein.
30 The following examples can be prepared according to the coupling procedures

discussed herein:

Example 5(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-3,3-dimethyl-2,3-

dihydrofuro[2,3-c]pyridine-5-carboxamide.
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Exampl e 6(v):

N ((3R, 5R) - 1-azabicyclo[ 3. 2.1]oct-3-yl)-2-nethylfiiro[2, 3-c] pyridine-

5- car boxawDda/0292310 WO 03/ 029252 PCT/ US02/ 29827 Exanpl e PCIT)us02/29827
Exo0-4(S)-N(1-azabicycl o[ 2. 2. 1] hept - 3-yl ) - 3-net hyl furof 2, 3-

c] pyri di ne45x N ethyEb -

2- Chl or o- 6%#’6@%t h€1 @%Q{Fﬁ%’g azé%ﬂ:\&c}'?[ginnggsgg g @m y, 25.0 mmol) is
di ssol ved idﬂl}lﬁwfu(cfﬁ@mﬂpyndmea&da{dvoidmdk under N2, SOdI um hydri de (60%

di spersion_in mneral ojl) dd reaction
s sti rredw W gtigilodr ddas s a8 el E & iRt daded. “an
t he reactl uf%aﬂbéx Héred 48h at rt. The mxture is diluted with

Et OAc (50 & Washe X 25 mL of a 50% saturated solution of 1:1
NaCl / NaHCOExa“ﬁhﬂe S(igR NWVE2-haahedycla$2. erll]lmibt-ﬁvs&) 3 B’Qﬁ@éthylil Bideyecb farugi2,30
concentrated in vacuo to a white solid. The solid is washed with hexane an
dried to &fFGidnesS-cabpxanyds:) - 2- chl or o- 6- (hydr oxynet hyl ) - 4- i odopyr i di ne

(0,20 SIS et SHFRR 1 22 0

under N2. dfgRIduRl2.S Minels- aarb{)*a{ngdé%g ng, 1.8 mmol ) is added, the
mxture is rapidly 15 heated to reflux, and tributyltin hydride (4. 91 i,

18.2 mml) in benzene (10 nlL) is added. The sol ution is refluxed for 1.5

s ohr fa: e a2 Rt B B Do R e o i g
gr adi ent ofafoneidaexane (20% - 60% to afford (7- chI oro- 3-net hyl -

2, 3-di hydrofuro[ 2, 3-c] pyridin-5-yl)nmethanol C51) as a white solid (89%
yield). M5 20 (ESI) for CI9HLOCLNO2+H, inDz: /@1 (MrH). C51 (3.00 g, 15.0
e

mmol) is added to 20% pal | adi um h dr bon (800 ng) and 2N NaCH

(9.2 m, 18.2 mmol) in a Parr bttlﬁi m xture is hydrogenated
at 20 PSI for 3 h, is filteredth Neel f't e and concentrated in vacuo to
a residue. The resulti n SI due IS partitioned between H20 (50 nL) and
CH2C12 (4 x 25 3oChipyo-6- d4-sedpapripyrifingldC2) ¢-¢1ei Kunswds MySos,

e

filtered, | d upon
st andi ng @%}ﬂ?@?ﬁff@%@%ﬂ%? 8o T8 TG T pB o PR defbdib
(3- et hyl - didieideyds©ingl 0P 2 ninel),Ryipiodl iodddey( 12D RIgh 860 Imrh63) 2nd pépepidii t e
crystalline solid. M5 (El) for, COHLINO2, mz: 165 (M +.

(3.52 mL, 26.6 mmol) are added to 25 mL DMEF in'a dry flask under N,. The mixture

is warmed to 45°C for 7 h, is stirred overnight at rt, and is diluted with 150 mL

EtOAc. The mixture is washed with 4 x 50 mL 50% saturated 1:1 NaCl/NaHCOs.

The organic layer is dried over anhydrous Na;SOy, filtered, and then concentrated iz
20 vacuo to an amber oil. The crude material is chromatographed over 40 g silica gel
(230-400 mesh) eluting with 35% EtOAc/hexane to afford (7-chloro-2-
methylfuro[2,3-c]pyridin-5-yl)methanol (C24) (44% yield). MS (CI) for CoHgCINO,,
m/z: 198 (M+H).
C24 (2.0 g, 10.8 mmol) is added to 500 mg 10% Pd/C catalyst in 25 mL EtOH
25 ina 250 mL Parr shaker bottle. 2N NaOH (6 mL, 12 mmol) is added, and the reaction
is hydrogenated at 20 PSI for 6 h. The catalyst is removed by filtration, and the
filtrate is concentrated in vacuo to an aqueous residue. The residue is partitioned
between 50 mL 50% saturated NaCl and 30 mL, CH,Cl,. The organic layer is dried
over anhydrous K,COs, filtered, and then concentrated in vacuo to afford (2-
30  methylfuro[2,3-c]pyridin-5-yl)methanol (C25) (77% yield). MS (CI) for CoHyNO»,
m/z: 164 (M+H).
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C52 (2.48 g, 15.03 mol ) is dissolved in pyridine (15 nL), and acetic 30
anhydride (4.18 nL, 45.09 nmol ) is added and stirred for 16 hat rt under

N2. The weaswram is concentrated in vaciro, and the resi aag/tuse2/eiskut ed
with EtOAc (75 nlL), -111 WO 03/029252 PCT/ US02/ 29827 washed with 50%
sat ur at ed NaHOOBoldlyPeiRidulclss ANCE ITiRS)) RNRisoMISRIRs FhTHATIGAN &yl aver s
filtered and concen%,rated i'n vacuo to atford (3-1nethyl-2,

di hydr of urdﬂa&kiimd}ard)?{l"merﬂﬁk)dplmhyh day:ﬁiaabﬁoﬁdﬁfﬂr) ata884C, (mti(h')MS@s oil (92%
yield). (?(ﬁl) for CL1H13NG3 M + Co3. (2 85 13.8 mmol ) is
di ssol ved -2 Bkahes Fm)m%mLﬁ@@2@ad@@HHWW@§@rﬁW 1372 g,

15.1 m"rDI) dn%l @%jﬁﬁ?’a?%% ﬁjﬂx%\) IE%%LQ_I&@ 1@3{?{! %thh reacﬁ&ll t1 51]}17 h. The

reaction i s cofce acuo romm SO "washed

with 1'% EtGAs/(sHher, 250miel) is addbd hel ﬂh@%éhlcti&lﬁ sTBEEB0 ?dlnfat 178@@ eanoff. The

filtrate is concentrated to a brown solid, dissolved in MeOH (50 m),
treat ed wi tfrskNs plocddu@ian fcedatt. and thermaantion is stimeddth. r Fredreadtiontis Weshed h. The

m xture is C ntrat ed di sspl ved.i.n, 1N and
ot act ed i hSBAICEs e RiaB Ch TH o B T L P B PP & o e
over K2Q03,fikdrkd, %h@%en%@ﬁceﬁﬁ@t‘é@% {»c?cru‘é‘% BQarPsoYi'ﬁ' 6e cr98¢ hihtdRI & 9) . The crude
material is adsorbed onto silica gel (4 g) and chromat ographed over a

st andard 40:hgorBat0g1agbect®/Ieuﬁ@1g siica gek@lwagdj eB0g YEhESONEL DA/ Berane do af f or d

Vi el 0) s A %ﬁre%%&écm#@% sr e e PR G B forn 15 2

nmmol) is a N, f2 ( m) in adry flask under N2 and in a
dry-ice/ acetone bath at -/8C. DVBO (18.80 nL, 26.5 mml) is slowy added.
The sol ution is €26 (IrEdg, ﬁdrmml)nrsmsselmddwmml”[&ﬂ? @0 nfl1t-butemad) ynd 20 20

mater al |t b glh NP e P s s MSED it g B GPORBESle
filtered, and goRgpMdRiCd, (1 B3 ga@mrﬂrﬁo@aﬁé%h&vvmlrb&u@ﬁ i@Hirfel-6 e crude

material is adsorbed onto silica gel (6 "g) and chromatographed over a
st andarid 40t.gTB: el is obneentrated int vargo Wi ater Z30ml)Es @detdHe Xzawesitioe,af f or d

PR RGBT e e
yi e
di ssol ved 'e@h&EHEAéQne&%uaffo%M r@é&ﬁ%ﬂkﬁbﬁ@ll@}%ﬁéﬁeéf&}bo&?ﬁc% d ('7@!%1 U“dEV

N2, and NaClQ2 (2.81 g, are
added. The yn@d):tl}»/kSr(EﬂhfmGﬂ@N&s M/z A7é@Vover ni ght at rt, concentrat ed to

dryness, dissolved i % S brine ract ed WI h 3o
ether (3 ) L CtplphLien e e g e Gt 9 Feiiaghed wih o
so the @rgqnixi]-3-Amine with Qﬂ.
The examples can be prepared according to the coupling procedures discussed
herein:

Example 6(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-2-methylfuro[2,3-

c]pyridine-5-carboxamide.
25  Example 6@i): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-2-methylfuro[2,3-

c]pyridine-5-carboxamide.
Example 6(iii): N-(2-azabicyclo[2.2.1]hept-5-y1)-2-methylfuro[2,3-c]pyridine-5-

carboxamide.

Example 6(iv): N-(2-azabicyclo[2.2.1]hept-6-y])-2-methylfuro[2,3-c]pyridine-5-

30  carboxamide.

Example 6(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-methylfuro[2,3-c]pyridine-

5-carboxamide.
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and aqueous | ayers are conbined and basified to pH 10 with NHAOH The

| ayers are separated and the residual al dehyde extracted wi th additional
et her. Thwoaguenss |ayer is acidified to pH 3 with concemcratsed24dc! , t hen
extracted with CH2C12 (4 X). Large - 112 WO 03/ 029252 PCT/ US02/ 29827

amount s of J ] Iayer IS
concentr at e%?.unfe% ggcg 4('$h]gle o?a%l ?iﬁ%?ﬁﬁ%;e@ %’gt—%i%% , and
t hen 10% Ntzqwlfaﬂag?‘;af%xagndet.m@mef act nmuch of the acid into the
supernatant. The conbi ned organic layer is dried over Na2SO4, filtered,
and concentrated to a tan solid (él 69 gr eatler thanO 00% 5 isol ated
yield). The solid is diluted wt 3a'nigO o reflux for 3 h.
The flask is renmoved frag ; cool ghtly, then filtered.
The filtrate is concentfatkd §o aHtan solid (1. 02 g). The solid is
triturated with ether, fiPte and driedto afford

AR e A e TR RN R et

obt ai ned byy;gRuRlIADNM 5K AB) i Ldrg-fhkk SNt h%ﬁﬁie (661 dipersbby

fumarate salt formation as outlined in Steps'1 a and | b, respectively, to
af ford Exanpinera? pil) (1i.0g, 7250 yinesll)dis afl@df and m&mﬁm@%tﬂé&f(}r li ndtet. 2ZByl M+H) .

Ex le 7(i-a): - (6- hyl )-. i 2.2.1 | C

Thept - 5y o Gyt ot oo B F gt e s liPnasAreds it 0 ahpl e can
be prepar edripGaadtete MdditRed Weh WR& réﬁ%ﬁ{eﬁ ﬂ2§ﬁﬂ%?%%0¢e§aﬁhgted|5xaﬁp| e
7(i1): N(1-(6-nmethyl)- azablcyclo oct-3-yl)-3-unethyl furo[ 2, 3-

c] pyri di ne-sehuti@nipg alniNe€l/NTHCS:. eYhﬂWgenlcéayebs Mmeﬂdg&@ad’ﬂmﬂd@rﬂo t he
I d 20 J le 7(ii] : .

N (on oo BpBRaRte it PG e e So ot b i B s el g beansyancdried to

car boxan deaffoI&lBS(a@iaimlzecm% éaehyafo%%f ﬁ@lﬂ&?&i‘b?%ﬁgné 3o ss &%ﬁ& s

procedures discussed herein. zabicycl o] 2
] hept - 6-yl )(68%r159¢1k1yIMnSr(E[[)QfoBCd:]lq@N@1 gz BQScEM)Boxam de Th| s exarrpl e can be

T ooy on 1 sy doirafsh 3P oRb S5l ih Bauede it RO Bt Deoyiea o B.
car boxani deggdi ngmffa oyéﬁ%m g@sy%q.(s%n%{ Liéde% &Jenﬁmup@lseéip1&1g9 g, 1 00

mmol ), C56 (0.17 : DIEA (0
and D|\/Fl5(4h¢u93d|t<sraibmetdﬁrihufazhinm@riﬂc& %hmlL é&d mmek)urebbnmmelﬂmu 1@0 380 g,

100 ol ) oB0F ke o gt 0,3 oL LIPS LIS, 200, LR URROT 2t o0
vacuo. The resulting residue is chromatographed over 125 g slurry-packed silica gel,
eluting with a gradient of EtOAc/hexane (20% -~ 60%) to afford (7-chloro-3-methyl-
2,3-dihydrofuro[2,3-c]pyridin-5-yl)methanol (C51) as a white solid (89% yield). MS

20 (ESI) for CoH;oCINO,+H, m/z: 200.1 (M+H).
C51 (3.00 g, 15.0 mmol) is added to 20% palladium hydroxide on carbon (800
mg) and 2N NaOH (9.2 mL, 18.2 mmol) in a Parr shaker bottle. The mixture is

hydrogenated at 20 PSI for 3 h, is filtered through celite and concentrated in vacuo to
a residue. The resulting residue is partitioned between H,O (50 mL) and CH,Cl, (4 x
25 30 mL). The combined organic layer is dried over MgSQ,, filtered, and concentrated
to a colorless oil which solidified upon standing to afford 2.50 g (greater than 100%
yield) of (3-methyl-2,3-dihydrofuro[2,3-c]pyridin-5-yl)methanol (C52) as a white
crystalline solid. MS (EI) for CoH,NO,, m/z: 165 (M)".
C52 (2.48 g, 15.03 mmol) is dissolved in pyridine (15 mL), and acetic
30  anhydride (4.18 mL, 45.09 mmol) is added and stirred for 16 h at rt under N,. The
reaction is concentrated in vacio, and the residue is diluted with EtOAc (75 mL),
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washed wi th aqueous NaOH (1N). The organic layer is dried (MgSOH4),
filtered, evaporated, and the resulting oil purified by flash colum

chr omat ogwaphg29232 7: 90; - 113 WD 03/ 029252 PCT/ US02/ 2982 PCTAIN2/29827
NHAOH MeOH CHC13) . The bis-hydrocloride salt is forned and triturated with

2- propanol / gagicangitt s0%isathfhidd1eaies] (£ 30hdguaid dredbiegve807) Thdvs for
Cl6HI9N302 +H (ESI) (M+ Hy+ in/z = 286. 5 Exafr}pl e 80)

Exo- 4( S) - N- ¢reanizdtyer yechilegred aldlqoneqmra@dyn ya@todp fa Tdﬁﬁd{l@hﬂ-%:}-pyrl di ne-

5- b i de f Start i

1. chi or o- 2. BVEROTRHER 5o S LA e 1 B R sdhol (o).
the corresppi gf§@§@¥Nb§r,9&22@-<M)pyrl di ne-5-carboxylic acid (CO 10 was
prepared. HRVS culated for 'ClLOHgNO3+H: 192. 0661, found 192. 0659

(MrH) . Bxanpl e 8__% (2165 g hﬂe&intngol);xs@pﬂsolrvgderxdxom(ne@@([ L. 21} 38- Amine with C60
foll owed by fu e salt formmti as SCri di Steps la.and. | b,
respect i vel {prtag o9 é?’%’%ﬁ?}(%ﬁg ﬁiﬂgﬁ] % tl??llélt\ﬁ&%%?z (ESI)
in/e 286 (Mg, fir1 7HEeTHO a0 aﬂgc&a@ﬁmt@@zmwem RRAKRL LAGHUMHRY to the
coupling pr oceéur es = di scusse erein anple 8(1-a):

N- ( 1- ( 6- met Wyshedaridbi d)E;tDA[chﬂibr (30hepj, a8€ yie)inSleblbylatariabfier8d off. The

c] pyridi ne-gvcar boxam de, I

N (o (6 et R @f&B?W&ieé[t%a '%%iih'aﬂi;swvegi iR () dretsd with 2N
1Py e 8 BRI o) Sl o P Bredableo Lokencudy o

] hept - 5-yl) I ne-5- carboxam de. Exanple 8(iv):

N ( 2- azalbl c%@hes[szmzsol‘}drdaptll\BNyﬂ)l){-(BS eil Dydddiexap@e@with HCH @e- B mEar boxam de.
25 Exa e

N-((3R 5R) TI(’%E‘%{BP@?@ PrgpBicAayef edried oypy KALQy ﬁ}tﬁlree}r%ﬁzcogce@frag?ﬂ T HitS -

car boxam de 1@‘(?2"63@ 111%@1)&6 matenal is adsorbedo ﬁo s1hca %4

N- (1- azabi cyc -yl)-turof 2, 3- pyr| car boxam de: - 114
WO 03/ 02925&hrBfabiddBged Qﬁéﬂl standard 40 g B1otage column, elutmg with 90%
15 EtOAc/hexane to afford (3-methylfuro[2,3-c]pyridin-5-yl)methanol (C54) as a white
solid (84% yield). MS (EI) for CoHoNO,, m/z: 163 (M)".

Oxalyl chloride (1.16 mL, 13.2 mmol) is added to CHCl, (30 mL) in a dry
flask under N, and in a dry-ice/acetone bath at -78°C. DMSO (18.80 mL, 26.5 mmol)
is slowly added. The solution is stirred for 20 min, and C54 (1.88 g, 11.5 mmol) is

20 added. The mixture is stirred for 1 h at -78°C, then 30 min at 0-5°C. The material is
washed with saturated NaHCOs5 (75 mL), dried over K,COs, filtered, and concentrated
in vacuo to a yellow solid (3.23 g). The crude material is adsorbed onto silica gel (6
g) and chromatographed over a standard 40 g Biotage column, eluting with 25%
EtOAc/hexane to afford 3-methylfuro[2,3-c]pyridine-5-carbaldehyde (C55) as a white
25 solid (72% yield). MS (EI) for CoH;NO,, m/z: 161 (M)".

C55 (1.33 g, 8.28 mmol) is dissolved in THF (50 mL), tert-butylalcohol (25
mL) and HyO (25 mL), under Ny, and NaClO; (2.81 g, 24.84 mmol) and KH,PO4
(2.25 g, 16.56 mmol) are added. The reaction mixture is stirred overnight at rt,
concentrated to dryness, dissolved in 50% saturated brine (60 mL) and extracted with

30  ether (3 X). TLC of extracts indicates acid as well as residual aldehyde, so the organic
and aqueous layers are combined and basified to pH 10 with NH4OH. The layers are
separated and the residual aldehyde extracted with additional ether. The aqueous layer

is acidified to pH 3 with concentrated HCI, then extracted with CH,Cl, (4 X). Large
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ONNTf'D 6N-TA OH Ethyl glycolate (35.5 nL, 375 mmol) is slowly added
(over 20 mnutes) to a slurry of NaOH (15.8 g, 394 nmol ) in

1, 2- di retwoxgmeedzane (400 nmL) under N2 with the flask bei mgTiusozesseTe bat h.
The m xture is allowed to warmto rt, is stirred for 30 5 mn, and et hyl

2- chl or oni ceidundd & aClifrefird id 8 atrﬁﬂﬂuk; ldy®r, $o &dﬁqﬁ%dmxyeeiskmn@n(@&d toL) is
added over 10 m nutes. The reaction is wanned to 65C for 15h in an oil

bath. The drimassr Ehe solisin sémratest with EBClr (Ao end thes 1P¥UsVaQE/GH2Cdp 658D ved i n

H20O (500 , she it h hexan 500 ni), +acidified to | wi £ h . 5% HC ,
and extr aghéﬁxwmﬁﬁm%ﬁegi%ﬂ ?%&ﬁ%@ﬁgme}mtafﬁ'e@% ﬁ%’i‘lﬁléla%’ig&%‘ﬁﬁ'%y%’i 1asy(félredi s dried
over MySHA, okl Nogi@dsiltaRd, 4 Gansanis & £thntena (V.8b kowesial theh 10096 solid is
suspended in ether (200 nl) and heated on a steambath until concentrated

to a volsumssdéted@ietd). Theeohdisatiiuged with GHChwand is beatert tpgefuy for & bovideni ght |
then filtered to affo et hyl 3-hydr ox rol.2,3-b ridinez2- carboxylate
(C40) as a {E’i}r{és Wﬁ%ﬁ’ﬁﬁég@& ]i“{v?t’(aﬁﬁﬁ?g‘ldﬁoéioéi S.thg}h&i tﬁ?%hg%/re%#ge? fﬂitlate’l 1§ obtai ned
by concentrat.i i g r i i i dtinme
af forded ( c%!f&%%wggofé‘ t%%l&gfd%lo?%\?\} gy ?%Jclild(l‘z?aggﬁ&de‘%ﬁm%rsﬁ?%? e
CLOHONO4, idnried:to 200@rd(MnethyGfo[2 28 Tpymglineds-Oarbmmylic dosd @i ek 4 loght Bk 0189 L,

%([)le\rl-olbl) si(@?%ﬁ%é}zoéét@}%oﬁaé&y@;g%:rthf-(M?ﬁ?I oropyridine (393 ng, 1.0

mol ) ig added. i i: i (A & W] ith Et QAc
(25 m_)ﬁ) and was]%%&p\?\n@? ﬁj ig%('%a‘;%du :ftB g@%@gﬁ%@% #Ln%hé %ﬁg@g—r@’gani c layer

is dried ovelowred biafBdatefshlt famaton anuhtitmnlde Stepatlednd dbaespettively, 6@ | whi ch

solidified on_st andi ng.. e.crud erjal (s SO n silica gel
(1.2 g) ancﬁ%ﬁ@@ﬁ%&l@ﬁr@ H%&J‘g%éidz ggg? énﬁl%ﬁm@%@d’l@%?@g{@gl, el uting

w th 20% Et OAc/ hexane to afford ethyl 3-
([(trifluoromethyl)sulfonyl]oxy)furo[2, 3-b]pyridine-2-carboxylate (C41) as
a white crEmstmplei7iea)s aV-i( b-(§-arthy)iehvyycldad. yibes-Lal)-Suheath@lird@s3-
C11HBF3NO6S; C,..38.94; H 25 2,38, N _4.13, found: C, .38.84; H_ 2.29; N,
4.11. Gf1 (©pwplige-S#athoxamlde: izféusaFéa@aletC@n%e%%&r% aea?r&ﬁgé?ﬁ"e@su and
NaHCO3 (3 : i.f, EtOH (100 nm)/H20 (5 mL) in a 250 nL Parr
shaker bott %@uﬁgﬁg%rcn{%?g%gfe?lé hydr ogenated at 10 PSI for 5 h, filtered and
concent r at Eixdnapla 7(i8)s i 1 e-(6-mktiey] Fezabidydo[22. Plact-3 -yl emethyHunEeh 50%
saturated NaHCO3 (80 nl) and Et QAc (80 30 nmL). The organic _layer.is dried
over Na2SOf/P¥iqiRespEarbosamdes T RFRPI AR e PHERAEkA5Crne 14 the SOURAS203/ 029252

PCT/ US02/ Z%QCdures discussed herein.
20  Example 7(iii): N-(2-azabicyclo[2.2.1]hept-5-y1)-3-methylfuro[2,3-c]pyridine-5-

carboxamide: This example can be prepared according to the coupling procedures
discussed herein.

Example 7(iv): N-(2-azabicyclo[2.2.1Thept-6-yl)-3-methylfuro[2,3-c]pyridine-5-

carboxamide: This example can be prepared according to the coupling procedures
25  discussed herein.

Example 7(v): (exo)-N-[1-Azabicyclo[3.2.1]oct-3-yl]-3-methylfuro[2,3-c]pyridine-5-

carboxamide dihydrochloride.
A mixture of exo-[3.2.1]-Amine (0.199 g, 1.00 mmol), C56 (0.177 g, 1.00
mmol), THF (15 mL), DIEA (0.53 mL, 3.02 mmol), and DMF (4 mL) is cooled in an
30  ice bath and treated with HATU (0.380 g, 1.00 mmol). The mixture warmed to
ambient temperature and is evaporated. The residue is diluted with CHCl; and
washed with aqueous NaOH (1N). The organic layer is dried (MgSO,), filtered,
evaporated, and the resulting oil purified by flash column chromatography (1:7:90;
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colorless oil which solidified upon standing (793 ng). The crude materi al

is chromatographed over 40 g slurry-packed silica gel, eluting with 25%

Et OAc/ hexwoas/oesaf f ord et hyl fiuro[ 2, 3-b] pyridi ne-2-car b@xylisoy298e42) as a
white solid (90%yield). WM (ElI) for CIOHONG3, na/z: 191 (M+. 5 C42 (758
ng, 3.96 mpl) NH@HSM@M@@HC@) Mefdbis 29 dibbloridB dalt istiBinkeh andtefuexédiwith
monohydr at e (366 ny, in 6n. H20O i s added under N2. The reaction
is stirred Eaprapandltalcet@ndnto yzdd(ﬂmldasactbproﬁmctrﬁ@éﬂOgjﬂfb%ésMS rlGaledNvP2 h H20 (5

m.) and aci |f| 0% HCl. The resulting solid is collected
by filtrati m@mzhm%%mional water and dried to afford

furof 2, 3-b] pyr| di ne-2-carboxylic 10 acid (C43) as a white solid (97%
yield). M5 (ElI) for CBH5NO3, mz: 163 (M+. Exanple 10(i) can be obtained
by coupls ngEeirpler8(Rx Gxb-2(D-N{1-dzabidyn[D2. 1 Jteptd-y)23-2thidfud{ Arcipyridineh CA3.
The foll ow ng exanpl es can be prepared according to the coupling procedures
di scussed hef@baxamide Higgmee 10(i-a):

N-(I-(6-methyl)-azabicycl o[ 2. 2. theptNS yl) - bero[Z 3-b] pyri di ne- 2-

car boxam de. Exanple 10(Ki):
Rj - yT)Hbmﬂb{/‘féx[m pyri di ne- 2-
o}

N-(l-(6-methyl)-azabicycl

b d Ex le 10 ;
(lifEZO)a(;g‘bl gycl o?erZel] h(eﬂII -y']l) furo[ 2, 3-b] pyri di ne-2- 20 car boxam de.
Ex le 10 2-
Crample 1001v). Sh(Bu3E0| SRt Bl AP B e bliuad o e
] oct - 3-yl) -gyetidaio? (G20 [Ryohdipiadidg thﬂﬁxa[mﬁe]pyﬁ&néﬁadmkﬁyﬂlﬁémdl 60)

N- (I - azabi cycl o[ 3.2, 2 3- f - de, Exanpl
11(. B (U mERaeh HENS Aot COIpRSSHT S0 Sp R apaogs o

c] pyridine ] N 5 WO
03/ 029252 @%&Wgs is 35{55%@55%011911% Qeo- % [9.2.1] N Bnlibe wih céd
followed by fumarate salt formation as described in Steps 1a and 1b, respectively, to

give Example 8(i) in 87% yield. MS for C;6HyoN30, (ESI) m/e 286 (M+H).

15 The following examples can be prepared according to the coupling procedures

discussed herein:

Example 8(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-3-ethylfuro[2,3-

c]pyridine-5-carboxamide.

Example 8(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-3-ethylfuro[2,3-

20  c]pyridine-5-carboxamide.
Example 8(iii): N-(2-azabicyclo[2.2.1]hept-5-yI)-3- ethylfuro[2 3-c]pyridine-5-

carboxamide.

Example 8(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)-3-ethylfuro[2,3-c]pyridine-5-

carboxamide.

25 Example 8(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-ethylfuro[2,3-c]pyridine-5-

carboxamide.

Example 10(i): N-(1-azabicyclo[2.2.1]hept-3-yl)-furo[2,3-b]pyridine-2-carboxamide:
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Usi ng the nethod used to nmake the acid for Exanple 7(i) with non-critical
changes 3-isopropyl furo[ 2, 3-c] pyridine-5-carboxylic acid (C70) is nade

st arti ng wotob/o2925zhl or o- 3- et hyl - 2- but ene and PCT/US02/29827

2- chl or 0- 6- (hydroxym et hyl ) - 4-i odo- 3-pyridinol (C2 . HRVS (FAB) cal cul ated
for Cl1IHIINGB+H 206.0817, found 206.08}7 ( Mk 5 Exanple 11(i) is

obt ai ned by coupling exo- (48) [2.2.1 ]-3 ith C70, followed by
fumarate salt formation as outlined . and 1b, respectively, to
gi ve Exanple 11(i) in 89% yi el d. dr c,ﬁmz N302 (ESI) n7/e: 300 (MH).
The foll ow ng exanpl es can be pr.
di scussed herein: 10 Exanple 11(N-a):
N-(1-(6-methyl)-azabicyclof 2. 2. 1] hept 3-yl)-3-isopropyl furof 2, 3-
c] pyri di ne- 5- carftbyleglyadate BéahplLe 3KRnmol) is slowly added (over 20 mmutes) toa

O G S ot ) o BBk LR PRl 13 kRSB SR S

hept - 5-yl I 3 d Eaymp!
LIy (B TR RAOR b T LT ?g‘%‘ﬁf%%%r%%ﬁ"?m?}%ﬁrs Toyri di ne-5-

car boxars danuEmahqﬁhyi ZLdi{leonicotinate (27.84 g, 150 mmol) in 1,2- dlmethoxyethane (50
N-((3R 5R) - 1azab clo3 2.1]oct-3-yl)-3- |sopropylfuro[
c] pyri di ne-BL Jé,ag 0 mpipufes o i 1gactippily warmed to"65°C for 15h in an oil bath.

N- ( 1- azabi
c] E)yrl él nle car’%\'ggésrléoglg&tﬁ%e%l \%ER%‘ %eqégfrlrgb{ ?%é%‘{eﬁﬂ ca2® gsé)ogﬁlf)éi ned by
addi ng Exanpished {viith heQarié2500malL), aidifis@iphhs wath 1%iHCRitsideed @ith9 mol ) to

DMF (3 nL) and stirring until Exanple 4(i) is not_ present bé TLC. The
reaction ni&krbd4&£90tRkh B@qs’mhﬁeé@r%m a%@ﬂdﬁ%o‘ff‘é%lﬁp% Kergdandol urm of

AG S0W X2 1 %Eé}m(atk‘é% Qslg{f())/ g%@%&@ss& %rmeh/%ge_{’he ?r}L'ﬂtah@ﬁ?até

pr oduct wi th approxi nma I on onto umm o AVMBERJET

4400 OH r esdina stddie bathumé] oaicertiatd wanvdrend of 4heil. Piteirhitednl iyallowkd 7o WO
03/ 029252 PCT/ US02/ 29827 chr omat ogr aphy over_ sl urry Packed silica gel,
el uting w tAYSpproXTeRigks thep fi %t%ediw&ﬁvdaﬂ%w 3-b]pyridine-2-

carboxylate (C40) as a pale orange solid (41% yield). Additional material is obtained

by concentrating the filtrate. Recrystallization in ether a second time afforded (C40)
15  as apale yellow solid (7.3% yield). MS (EI) for C;oHoNO4, m/z: 207 M)
C40 (207 mg, 1.0 mmol) is added to TEA (139 uL, 1.0 mmol) in CH,Cl; (5
mL) at rt and 2-[N,N-bis(trifluoromethylsulfonyl)amino]-5-chloropyridine (393 mg,
1.0 mmol) is added. The solution is stirred for 1 h at rt, diluted with EtOAc (25 mL)
and washed with 50% saturated brine (2 x 15 mL). The organic layer is dried over
20 NaySO,, filtered, and concentrated to a yellow oil which solidified upon standing.
The crude material is adsorbed onto silica gel (1.2 g) and chromatographed over 25 g
slurry-packed silica gel, eluting with 20% EtOAc/hexane to afford ethyl 3-
([(trifluoromethyl)sulfonyl]oxy)furo[2,3-b]pyridine-2-carboxylate (C41) as a white
crystalline solid (98% yield). Analysis calculated for Cy;HgFsNO¢S: C, 38.94; H,
25 2.38; N, 4.13, found: C, 38.84; H, 2.29; N, 4.11.
C41 (1.36 g, 4.0 mmol) is added to 10% Pd/C catalyst (68 mg) and NaHCO3
(336 mg, 4.0 mmol) in EtOH (100 mL)/H,0 (5 mL) in a 250 mL Parr shaker bottle.
The mixture is hydrogenated at 10 PSI for 5 h, filtered and concentrated to a residue.
The residue is partitioned between 50% saturated NaHCOs (80 mL) and EtOAc (80

30 mL). The organic layer is dried over NaySOs, filtered, and concentrated in vacuo to a
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The foll ow ng exanpl es can be prepared according to the coupling procedures
di scussed herein: 5 Exanple 12(-a):

N ( 1- ( 6- reOhoglo)92sz abi cycl of 2. 2. 1] hept - 3-yl ) - 7- PCT/US02/29827

(et hyl sul fanyl ) furo[ 2, 3-c] pyri di ne-5-carboxam de. Exanple 12(ii):

N-(1-(6- mtc@YdrIes@@ﬁthéﬁ%bﬁcﬂlﬁea uﬁ&l@ﬁﬁntﬁng’ qu fng)( TRE bylds whatatyls) furo [2, 3
-c] pyridine-5 -carboxam de. Exanple 12(

N- ( 2- azabi choimdtograptivept 4Gg ylu}ryﬂsa(:hm smlyqag@l feamylg)vsrlth%{o FiQAc/pgrane

Thept -6 yi 1S FICHGRR RGTH ST RiT T 2o e s e B8 1% HelD e i o

12 N t 1)-7- th I | f | ) f 2, 3-
L2 (RS Encgamogietoig ot ctor v et s Fan el

N- (1- azabi cycl o[@42273% h@pB 98-y tihdiesod{ed, it MIQHY K2 Winheard lithdmboxan de:
J!'/ H THE (200 nL fl ask d N d. b th
T ask i n o RIS GRE M BEODYS En LG 1530 Gt S5 ThE. 900
I b
(15 1o - HGRiOftiaer ) hEURCeRaddlS LA E URAG IR0 R Do e e

30 mn at -aﬁ&%ldmddsopl—lethr‘tD%HCﬂ) The multm@somhls ):oliIemte'ﬂI—IIEr t(lﬁam and
2-chl oropyridi ne (9. 46 100 muol ) .in d successively

in a drop- W@é@%ﬁﬁhé@dltlami Waie @éldﬁﬁii%af %’EQIP&P%% mf" o OX¥28 40C.

For nyl pi per ”}HEJI -qgdegdndr op- w se,
and thelI%soIsauI(PIfdrIS' s s ?lIt‘IngeU ldf1@9 dZt -4@?%0%%%{? eaBéII?on |§Mauenched W th
40 mL 6N HO , didattipésl1 0f)tcan 2B @btiinedibyenyplatpctitheserat L. 2a1TekAtmind orsodi um
thiosul fate solution is added to remove the iodine color. The solution is
neutral i zecF”ﬁIPt[?rzéé‘t?’u‘I*@ﬂ@dV’ﬂIéQééB, filtered, and extracted with ether (3 x

150 nL). The conﬁler}gﬂo‘g{]]%%%& gxﬁﬁabée .QEITI?‘?QCCOI?IQ Iﬁqﬁe?@ﬁ’ﬁ% r(fcleIh;r@g ed, and

concentrated i n vacuo e cr IS C t og over 600 g
sl ur ry- pack@gtusdedihesin:el uting with 20% Et OAc/ hexane to - 118 WO 03/ 029252

CT/ US02/ 2982 fford hi I I
(P 54%Uy|1é| d)_}ﬂ?@m@éﬂ_@r_ﬂﬁoz C%&W;ZI‘IIQ% OIﬁiﬁI(lm(t:%O)ltgé I%OQIPYBS e SO '
nmol ) is dIc%?o%IXXI%IIdeI n DVF (1On) and H20O (1 nl) under

Example 103i): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-furo[2,3-b]pyridine-2-

carboxamide.

Example 10(iii): N-(2-azabicyclo[2.2.1]hept-5-y1)-furo[2,3-b]pyridine-2-

20  carboxamide.

Example 10(iv): N-(2-azabicyclo[2.2.1]hept-6-yI)-furo[2,3-b]pyridine-2-

carboxamide.

Example 10(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-furo[2,3-b]pyridine-2-

carboxamide.

25  Example 10(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-furo[2,3-b]pyridine-2-

carboxamide.

Example 11(i): Exo-4(S)-N-(1-azabicyclo[2.2.1]hept-3-yl)-3-isopropylfuro[2,3-

c]pyridine-5-carboxamide *fumarate:

0 N i OH
. =
7 = I N/£§;] HO/JI\V//«\H/
O\NH O
30
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N2. K2C33 (1.56 g, 11.27 mol) and nethyl thioglycolate (1.00 nL, 11.25
nmmol) are 5 added portionw se. The reaction is stirred at 35C for 24 h,
guenched wotob/ozabzl H20 (75 nl), and placed in an ice bat hPCo/usntizosee
precipitation. The precipitate is isolated by filtration, affording

met hyl - t hi eno[ 2, b owder (40%
(AP AN Q%W&%ﬁf%‘&%&%‘e?k}? f&c%%%plés(lgﬁnth% ARfifio oW L

di ssol ved idhaﬁwﬂqéd;ﬁo;mlﬁqum @pyﬂldlhﬁ-@caﬂiﬁxylkﬂadwiwis ﬁlﬁdémh‘.artlﬁg &8thmi nol )

is added drop-wise, and the reaction is stirred at rt for 24 . h i@
reaction isl @@ﬁ@e?ﬂﬁeﬁkyéa -Juienggad @ -chigra- @@zzﬂr@mnﬁtbyl)ﬁswaeréewr@aw& ol ve the

resi due. t i,gi.f Mq@ﬁent rated
HCl, and tﬂi@@éﬁ% '3?1 aﬁe elldsflofgblll}giﬁgﬁ% 2|f0 frgtf?lg}ldazdﬁde dl(ng

t hi enof 3, 3-b] PY IExgihipee PH(OAS b@mmlea@yasm 1ng(e§é|-@425)) 29.19-MAintige pivdgo, (85%
yield). M5 (ElI) for CBHONORZS, nz: (M+. 15 Exa le 13(i) can be

obt ai ned byfobowipd byifineirath ealt ﬁw@lﬂ'[l@i@%]fh@dmﬁﬁ@séﬁ an@ higegrectyely, 18- Ani ne

L0 s BN ARSI P R 7 el

N-(1- (6- met hyl ) -Bzabl 6w g@&&n&e%mg prépatkd adcBid@iP{odhd cOIHINE beticB@res20
2- carboxam de. Exanple 1

N- (1- ( 6- metdigduysedhatsirgycl 0[2 2.2]oct-3-yl)-thieno[2, 3-b]pyridine-2-
b d Ex
N (2 oot damBpana e A Do 20y b e i Bl S de. 25

Exanpl e 13((; y%(dn% £ 2aB38hec! of 2 2.1] hept-6-yl)-thieno[ 2, 3-b] pyri di ne- 2-
car boxam de. le 13(v- ).: Exanple 13(vi):

N- (1- azabi cﬂxmm‘mm A6l ®-pethyt)rizalriofc2o[ 3 24 pstr3-w)-3eisoprapyliise[Bex ani de.
Exanpl e 14(|2) Ai\l- } ab|c clo[2.2.1] hept-3-yl)-thieno[ 2, 3-b] pyri di ne- 5-
car boxani delPyridRgy-c 9252 PCT/ US02/ 29827 N NZ H KXTX

Example 11(iii): N—(2—azablcyclo[2.2.l]hept- -yl)-3-isopropylfuro[2,3-c]pyridine-5-

15 carboxamide.

Example 11(iv): N-(2-azabicyclo[2.2.1]hept-6-y1)-3-isopropylfuro[2,3-c]pyridine-5-

carboxamide.

Example 11(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-isopropylfuro[2,3-

c]pyridine-5-carboxamide.
20
Example 12(i): N-(1-azabicyclo[2.2.1]hept-3-yl)-7-(methylsulfanyl)furo[2,3-

c¢]pyridine-5-carboxamide:

Example 12(i) can be obtained by adding Example 4(i) (0.72 mmol) and sodium

25  thiomethoxide (0.79 mmol) to DMF (3 mL) and stirring until Example 4(i) is not
present by TLC. The reaction mixture can then be diluted with MeOH and loaded
onto a column of AG S0W-X2 resin (hydrogen form), rinsing with MeOH, and eluting
the product with approximately 5% TEA/MeOH solution onto a column of
AMBERIJET 4400 OH resin. The crude material can be further purified by
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N -Nitrothiophene (33.76 g, 261.4 nmmol) is suspended in concentrated HCl

2 (175 nm.) and heated to 50C. Stannous chloride (118.05 g, 523.2 mmol) is
added powOioeni2SE, mai ntai ning the reaction tenperature PemuEsen2937 50C
with an ice bath, 5 that is renoved after the addition. The solution is
allowed to ﬁ%lclf Vi : ; kir@aelvy®.499en cool ed in
an ice batﬁ an t?%r?qﬂgroggfs@ﬁgpgééﬁg Slﬂga\%/aggﬁlglgng\%&%l f}agiéﬂgncent |ryat ed HCO (20
m.), dried NH,GHS Re®HdCHalk., and washed with ether (50 nL) to afford the

hexachl or ost annat e sal t. of 2-gm nothi ophene as a brown sol.id (26% vyield).
10 3, 3- Di net hyl -Befeligine 51{%5@%?%%@%@6 f(dﬂl.gﬁ%@f‘; C%@lﬁg Bﬁ(%?{uf%%n
readily be. . fromthe nethod described by Bertz, S.H, et al., J.
Ong. d aergi.lé,%%%a%%glf& 2217 (1982). 3,3-Dinmethyl-2-fornyl propionitrile
sodi um ks qixaeablven-4)n NEKS-téthylrdzhbicadlo[2c0besttd-gl)6d HO (4 nl) and the
hexachl or ost annate salt of 2- am not hi ophene (10.04 g, 19.1 mml) in MeCH
(130 nb) i $msthlguifamdfes3-cyidEe-Tarperanteeni xt ure. Fol | owi ng addi ti on,

the m xture,is he , ref N {1 ~(80¢) for 4 h, and then
MeOH (10 mi=R3 %&?@é@%&ﬁ@Q%dﬁogcﬁ(ﬁ[z‘g?i&éad’gg? The reaction

conti nued rgfeliydulanylFirof1hgEidRR-PearBbiemsad.uti on is cooled to rt, and
the reaction is concentrated in vacuo. The purple residue is dissolved in

H20 (60 nl)Exampld 126i8: IY-(3-pgabicyciol2.2d fhent-5The-tarbyisslimyiErizzEd and
stirred vi %iroudi%ey vvi%h 5%,20 MeOH CHC13 (105 nL) while heating to 55C. The
mi xtur e’ s “AFICP¥8Fed, and the organic layer is concentrated to a
green oil . ghenoe 48iey)Iay-er-haibidyslo[Z N HEpt-691apasthP¥eifanBfurg[253-ur r y- packed
silica, elating W 0% Et OAc/ hexane to afford

t hi eno[ 2, 3-<pypidinedi-naboxamddoni tril e CL05 as a pale yellow solid (24%

ield). H FA f C3H4 H: A1/ f 173
{:\/ﬁrw ) 25 Maé{c&%@gg&ﬁg 5’“’}/040g@actf%%‘@%’Pefjaﬁl%ugﬁgﬂ)@%%’%( 0.503
g, 3.14 | S50 uEehmhide.70% Et OH/ H20 (12 nlL). The mixture is heated to

reflux at OC for 3 h. The reaction is concentrated in vacuo, and the
resi dudsis dissolved in H20 (8 nL) and neutralized wth concentrated HCl .

The slurry is filtere d rins Lth ether. Ap initial NVR of the
i sol at ed M&X‘gﬂ a‘%“sténg?@gé}r‘F é% - e@og?oé-@ﬁyg YA de
i ntermedi atgh59midae material is suspended in 1M NaCH (6 nlL) and stirred

overnight. Water (10 mL) is added, the solution is extracted with ether (3
x 10 -120 WO 03/029252 PCT/ US02/ 29827 o), d the m xture is neutralized

with concentrated HC . The slurrt\(] isgfiljftered and
YA

THF (200 mL) in a dry flask under N is chilled by placing the flask in a dry-

20  ice/acetone bath at -78°C. Butyllithium (125 mL, 200 mmol) is added drop-wise,
followed by the drop-wise addition of iodobenzene (11.19 mL, 100 mmol) in THF (10
mL). The solution is allowed to stir for 30 min at -78°C. Diisopropylamine (0.70 mL,
5 mmol) in THF (3 mL) and 2-chloropyridine (9.46 mL, 100 mmol) in THF (30 mL)
are added successively in a drop-wise manner, and the solution is stirred for 1 h at -

25 40°C. Formyl piperidine (11.1 mL, 100 mmol) in THF (25 mL) is added drop-wise,
and the solution is stirred for 1 h at -40°C. The reaction is quenched with 40 mL 6N
HC, diluted with 250 mL ether, and a small amount of sodium thiosulfate solution is
added to remove the iodine color. The solution is neutralized with saturated NaHCOs3,
filtered, and extracted with ether (3 x 150 mL). The combined organic layer is dried

30  over Na,SOy, filtered, and concentrated in vacuo. The crude material is
chromatographed over 600 g slurry-packed silica, eluting with 20% EtOAc/hexane to
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rinsed with ether, affording of thieno[?2, 3-b]pyridine-5-carboxylic acid
(A 06) as an off-white solid (48%yvyield). M5 (ElI) for CBHGHNOR2S, n7/z: 179
(M +. Exawplog/o1926i) can be obtai ned by coupling either ex®cC[raisa2/19s2B- Am ne
or 5 endo-[2.2.1]-3-Amine with C106. The foll ow ng exanpl es can be

A L o T e e R R I e R R S o

5- car boxamccgehcm()ﬁxanpdle(Mﬁ(l i )

N- ( 1- ( 6- net hyl azablch02 oct-3-yl)-thieno[ 2, 3- r
Ca§ b0§<am de. Y ) y ,{)b mmo is d1ssolved)1nDMF (lO[mL) anH]}%é lgunder

Mgl
N ( 2- b I
Exfemp?éallﬂf%}{%(i)ﬁ%%(}%%aﬁ %ic %1%5’%{%3%&%{ O@%B?ﬁé (ﬁl enoF? 3%?’%’?1@& ne- 5-
15 car bgxaniqded p&piehRise THE Mhetidy ik cBirePR)35LE F@al E}Qﬁblﬂ:[th Zith cold H,0
]oct-3-yl)thi eno[2 3- b] pyridi ne-5- carboxam de. Exanple 14(vi):

N- (1- azabi d§8 lndDSalmzﬂ:}qadmaa gk bathHoenbiree Rrasinpiptiondi Fee Beciptiatp ivisehigd. 20

o RS I el S e R o e
di ssol ved Id}a%%%gf(?bg%lyﬁk 1R0&)) #p colNGeIxd »54: 1108 ednvi gorously at 30C.

Granular tin ( I's sl'owy added” portionw se. Wien the tin is
conpl et el y di ssqCMEd).780 ge3.6honeljies c(1®ol]yeg,m ¥iOH hyonl).) and? \LAHQ. 72Nnl) is

dded d d d dj.a hyl
et al 1095 NASH (b8 o poineb & @té%ﬁmt-%isg%&d nrea%%é%%f fabEE o+ nusd
stirri ng ath 8Pife eQtioh idleon@BHrat ﬂ%@&&%ﬂd %OQ % 84 td @igsoivedfe 30 9) .

The m xture is adjusted to pH 10 wit and he resulting slurry is
careful |y fresithes. eﬂwtrhmﬂinr@sohéiqrﬁwa@dﬁ'mdﬁ@p}l4u‘Eh@ doncﬁm)nateidﬁ@b;am@th@ed Wi th

s 0 Ay IR R SRR ™ T
(C102) as a white powder (85% yield). MS (EI) for CgHsNO,S, m/z: 179 M)
15 Example 13(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with C102.
The following examples can be prepared according to the coupling procedures
discussed herein:

Example 13(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-thieno[2,3-b]pyridine-

20  2-carboxamide.

Example 13(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[2,3-b]pyridine-2-

carboxamide.

Example 13(ii): N-(2-azabicyclo[2.2.1]hept-5-y1)-thieno[2,3-b]pyridine-2-

carboxamide.

25  Example 13(iv): N-(2-azabicyclo[2.2.1Thept-6-yl)-thieno[2,3-b]pyridine-2-

carboxamide.

Example 13(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[2,3-b]pyridine-2-

carboxamide.

Example 13(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[2,3-b]pyridine-2-

30  carboxamide.

Example 14(): N-(1-azabicyclo[2.2.1Thept-3-yl)-thieno[2,3-b]pyridine-5-

carboxamide:
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brown oil. The crude material is chromatographed over 250 g slurry-packed
silica, eluting with 35% Et OAc/ hexane to give thieno[2,3-b] pyridine
(C110) aswearsioresyge oil (26%yield). M5 (El) for C7HS5NS, PCm/us02/28%7 (M +. 5
C110 (3.47 g, 25.7 mml) is dissolved in acetic acid (12 nL) and heated to
85C. 30% Hydrogen peroxide (9 nL) is added dr@p-w se and the solution is
allowed to stir overnight. The reactionis @al})pwed to cool to rt and
guenched with paraformal dehyde [eX test proved negative using
starch-i odi ne paper. The sol uti i|s di luted with H20O (100 nL) and
neutralized with NaHOO8, then 10 Sextrdct ed repeatedly with CHC13 (12 x 80
m., 6 x 50 nL). The conbined organic layer is dried over Na2SO4, filtered,
and concent r at ed2-MNotrathimpbens (3370 @&, 2Gh4é nupeldis suspended laICOn@eU@'ﬁﬁedﬁﬂﬂlo r aphed

hi enof 2 3-8 TR ectsS e g erlihds aplS pepmear 4 dﬁeﬁ&f;’?& Q).
M5 (El) fo OE&EH%M%@ rhﬂﬁ’%lmﬁgﬁiie Qé\ﬂcﬁon %ﬁr@u@%%ﬂ%-@@@f\mﬁ%ﬂwé BatAL, 2.5
nmol ) in PC12 is diluted Wt CH2C12 under N2. Dinethyl carbanyl

chl ori de (Ghafismtmo@:dSftemnihe )1d<ﬁ1soad ﬂTh@I saziumm iswllseed fooiobbsllewlm 30ff@ oseldi t i on

of trimethyls i de (0.388 .. The.r actlon
is all owedygt %%/1 ;r%é& @%’é%neﬁﬁ’ﬂ én&ﬁé mﬂg‘%filﬁ ef’g)ih&é%%ls a8 ) . The
layers are \@thhgéé‘ﬁ‘éé %&eéggﬁgonce L), dMRA%h 93Be4m b%?ran&%abﬁe‘a'\%ﬂ?&hé‘{@od“ ed 20

over K2CO03, filtere trated to a brown solid. The crude materi al
i's chronmatmf) apifted dwerex25hlgosthunaty sgharfideanmbihiapheneedsut hnognwolith (B840

Et OAc/ hexane to afford thieno[2, 3-b] pyridine-6-carbonitrile Cl12) as a
pal e yel | ow€id (100%vyield). Analysis calculated for C8H4N2S: C, 59.98:

H 2.52 N, 17.494 Pl‘ﬁ{éﬂﬂd -2Sormid p%ploﬂﬂtrﬂe%ocﬁam B33 Z(f@mrﬁgl) bialHadipp8 1,

9. 95 rrrml) i s added portionw se'to a solution of ng, 4.2 mmol)
in 70% Et O'fe-Rep4r2d fioin) the Tiethod alesdribed byéBeueaSéIdetai ufeOVg;xCIaaszn 1402216G-or 24

h, and the react onc ted in vacu he r ue . i | ved in
HO (15 nL%ZleYr(ébgg?sﬁéd W‘ﬁ%’l ETOPIOP&“ I“&ﬁ‘g‘éﬁﬁ&r a@gawﬁ‘%a?f (40" ised to
adj ust the p F'atnacé é‘zntr&t%@?ltdlgﬂnﬁ)iah@%%e&@&ﬁomﬁ%a% éé[trdfz'-s filtered,

gi vi ng thleno 2,3-Db pyrldlne 30 ‘carboxylic acid (O 13) as a white SO|Id

(45% yi el d)ami‘det}ﬁdﬁih)ené 610,088 5 M0 BmoRia MeQH 930 L) Exb)m[ly eddeg(dryp-wase be

obt ai ned by c n her e 3- Ami.n 2 3- Ani ne
with C1¥3. %S/ §yH2 088%‘?/“&‘@ ISh’Fﬁtﬁg%ﬁeﬁ %“%‘igﬁ%l es can be
prepar ed ac@@bé'j 9 410at @t MBI [ R PLEAHESntrated HCI (10 mL) are added.

The reaction continued refluxing for another 20 h. The solution is cooled to rt, and

the reaction is concentrated in vacuo. The purple residue is dissolved in H>O (60 mL),
and the slurry is filtered. The cake is pulverized and stirred vigorously with 5%

20  MeOH/CHCI; (105 mL) while heating to 55°C. The mixture is cooled and filtered,
and the organic layer is concentrated to a green oil. The crude material is
chromatographed over 130 g slurry-packed silica, eluting with 30% EtOAc/hexane to
afford thieno[2,3-b]pyridine-5-carbonitrile (C105) as a pale yellow solid (24% yield).
HRMS (FAB) calculated for CgH4N,S+H: 161.0173, found 161.0173 (M+H).

25 NaOH (0.138 g, 3.45 mmol) is added to a solution of C105 (0.503 g, 3.14
mmol) dissolved in 70% EtOH/H,0 (12 mL). The mixture is heated to reflux at
100°C for 3 h. The reaction is concentrated in vacuo, and the residue is dissolved in
H,0 (8 mL) and neutralized with concentrated HCl. The slurry is filtered and rinsed
with ether. An initial NMR of the isolated material indicates the presence of the

30  carboxamide intermediate, so the material is suspended in 1M NaOH (6 mL) and

stirred overnight. Water (10 mL) is added, the solution is extracted with ether (3 x 10
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di scussed herein: Exanmple 15(i-a): N-(l-(6-nethyl)-azabicyclo[2.2.1
] hept-3-yl)-thieno[ 2, 3-b] pyridi ne- 6-carboxam de. 5 Exanple 15(ii):
N (1- (6- wOlwglo)o2az abi cycl o[ 2. 2. 2] oct - 3-yl ) -t hi eno[ 2, 3- b] ppCirdiSaz2927
carboxam de. Exanple 15(iii): N (2-azabicyclo[2.2.1

] hept - 5-yl )ath Iaﬁaﬁ{e%n&uma RYdeushInRadGritlCnbentandddgc. ERaniey tMterldand
N- (2- azabicyclo[2.2.1 |hept-6-yl)-thieno[2, 3-b] pyridi ne- 6- 10 car boxam de.

Exanpl e 15(rigsed with ether, affording of thieno[2, 3-b]pyr1dme 5-carboxylic acid (C106) as an

Egl(, f)gsarSnszé% mgﬁg@%swﬁd}] IQ&t(E:f) %rk IEIhNSréO[n*z/z 331781(&\54lC | di ne-6-

N-(I-azabicycl o de. 15
Exfempl e 16(?/) [ %ﬂlﬁ%g Ccég%%bgﬁagieﬁ"&ﬁ[cgu_érmye?%gei{%:og[%g[Q %ﬁgﬁ?ﬁ?{ﬂdl ne- 2-

car boxani deend&)[mz.lz_ﬁﬁdni}héwltﬂ' E0€.200 mL) is chilled to -70Cin a dry flask
under N2, and N-butyllithium 20 (24.4 nlL, 55.0 rrrml dded drop-w se.
The reaction is brefodaving %WDP@%C%?‘?'PrSPﬁed Eﬁcﬂrct“?g @@g@f%% Y$in THE
(20 L) is(g%q&dq{p -W se. The solution is again Chl lled to -70C, and

3- chl oropyridine (4. 75 nL, 50.0 mmol) in THE (20 m.) is added drop-wi se.
The reacti qzka!xﬁplauqugd N-1-&-imethfDrazdbibychd[2 2710kerasddylpthiato[ 2,dibimtrgline 4. 44
m., 55.0 nmmol) I1n THE (20 nL) is added. The reaction is stirred for an 25
addi ti onal %C%b@éaml‘ﬂgc and quenched with H20 (500 nL). The Iayers are

250 m)\® TreBERRsy: LR AN 8 L TR R RS

concent r at egdrdcxamidiar k brown sol i d The crude material is chromat ographed
over 250 g sl urr‘y packed silica, eluting with 50% EtOAc/hexane to give

3- chl or o sdfaﬁmp erld(iishyde-azatpeycd 2 3 Tort-Sutli-thicnobt. B Immdissys yi el d) . MS
(El') for l\%1 erﬂz 141 (M +. -123 WD 03/029252 PCT/ US02/ 29827 C120
(2.12 g, 1Af Slls dissolved in DVF (75 nL) with a small anount

Example 14(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[2,3-b]pyridine-5-

15  carboxamide.
Example 14(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[2,3-b]pyridine-5-
carboxamide.
Example 14(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[2,3-b]pyridine-5-
carboxamide.

20
Example 15(i): N-(1-azabicyclo[2.2.1]hept-3-yl)-thieno[2,3-b]pyridine-6-

oN
I )
S/‘N
N\ H

2-Nitrothiophene (12.9 g, 99.9 mmol) is dissolved in concentrated HC1 (200

carboxamide:

25 mL) and stirred vigorously at 30°C. Granular tin (25 g, 210 mmol) is slowly added
portionwise. When the tin is completely dissolved, zinc chloride (6.1 g, 44.7 mmol)
in EtOH (70 mL) is added drop-wise, the mixture is heated to 85°C, and
malondialdehyde diethyl acetal (24 mL, 100 mmol) in EtOH (30 mL) is added. The
solution continued stirring at 85°C for 1 h, and is quenched by pouring over ice (100

30 g). The mixture is adjusted to pH 10 with NH4OH, and the resulting slurry is carefully
filtered through celite overnight. The liquor is extracted with CHCl; (3 x 300 mL),
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of H20 (7.5 nL). Methyl thioglycolate (1.67 nL, 18.7 nmmol) and K2C03 (2.59
g, 18.7 mmol) are added portionwi se, and the m xture is stirred at 45C for
24 h. Theworigmzw2snn i s quenched with cold H20 (200 nlL) anecagaAisozedsed with
Et OAc (3 x 150 5 nmL). The conbined organic |layer is washed with 50% NaCl
sol ution ( ot ' MR MO, Bli&Hd, ARdosRREABA R4 ed to an
or ange sol ?@t}%ﬁ% crueggr%%lécgrq?’ég?{%% chrongat(%@ir%gphe’d over 40 g

sl urry- packgsvsbili The crati¢itnargials thronfodraihad bhendiites dary-pddked dilieg,hy |

t hi eno[ 2,3 -c] pyr.idi ne-2-carboxylate C121) as a pale | Low solid (22%

yi el d). 10eloting Wilr3p%gt0Ac/heranti $ive SieyHpArd yufoR (ém&ﬁﬁ%‘ PENES ni, 3.0

nmml) in 15 ) . . yeaction is stirred at rt for
24 h. The Igﬁ&%ﬁ%ﬁ%s“@@%@?ﬁ%@%&%’ P;Flg'\}gg@gl)and the residue is dissolved

in H20 €75 nl). C199ns.anil 29 BehnkdD) isidissolved i sedie beld {12 mhpasdhaatdddn to pH 3.
The slurry is filtered, washed with H2O and ether, and drj ed, gfordi ng

t hi eno[ 2, 386G y30%iHsrazeo aetoaide|(P enlDds added doappyseasd die sohrtionps ovest i 0 (38%
yield). HRVS (FAB) .cal cul ated f.or, C8 +H: dound 180. 0119

( MrH) - Exa?ﬂfbftér g %ﬁciﬁe Beé""té‘B}lSiaH8‘éfe€t? N@éﬁ%ﬁ %%‘isg‘fe?%%er%"é@g- [2.2.1] - 3- Ani ne

or  endo- [ ardsdnlalRnNE MRl Wipkfoxfdekdst prohiee nb@ltiveWhing stxchnplies papsr. be
prepared according to the coupling procedures 20 discussed herein: Exanple

16(1-a): N-T(nisélatimisr@ilu)eda\ziélbfh@é% @] mLyand neyelizedyith NaHerb{thes- ¢] pyri di ne-
2-carb i de. l.e. 16(} i) . .

N (1 (80 o R SRR S S L0 S35yt 30 By hscupiiysd spesie -

car boxam de,ye2n dREAMILEND SO, fillered, and concentrated to a brown solid. The crude

N-(2- azabi cycl o] 2. 2. 1] hept - 5-yl ) -t hi eno[ 2, 3-;1 p_f{rl di ne- 2- car boxam de.
Exanpl e 16(maye)nams(czumaﬂog@yh¢dé\1e279 gsluntyepackel siliga qlpfinenwitlh 3.5% ¢] pyri di ne- 2-

car boxam de, anpl 6 s 4 . .

N-((3R 5R) ?‘{@@éﬁ@%fgﬂ(@%@ﬁ%@@@ Pridipg7riie G a5 anals yelloy solid

car boxam dep2dexan). ev$ GENifdr C;HNOS m/z: 151 (M), _

N (1- azabi cycl 9] 3.72. 2] non- 3-fy| )-thieno[ 2, 3- c; pyridi ne-2- carboxam de. - 124
WO 03/ 029252 PCH USdLiciggaio %@m@,m m)n_iol in CH,Cl, is diluted with 8 mL of

N-(1-azabl gye| 9l Gider N, BRhetRydcadbatilh 8RBKe f0.21 B! b 9'fifors s £RERAXAM e
wise, followed by the addition of trimethylsilyl cyanide (0.388 mL, 2.9 mmol) via

syringe. The reaction is allowed to stir for 9 days and is quenched with 10% K,COs3
(10 mL). The layers are allowed to separate, the organic layer is isolated and dried

20 over K,COs, filtered, and concentrated to a brown solid. The crude material is
chromatographed over 25 g slurry-packed silica, eluting with 35% EtOAc/hexane to
afford thieno[2,3-b]pyridine-6-carbonitrile (C112) as a pale yellow solid (100% yield).
Analysis calculated for CsHuN,S: C, 59.98; H, 2.52; N, 17.49, found: C, 59.91; H,
2.57; N, 17.43.

25 NaOH (398 mg, 9.95 mmol) is added portionwise to a solution of C112 (674
mg, 4.2 mmol) in 70% EtOH/H,0 (20 mL). The solution is heated to reflux at 100°C
for 24 h, and the reaction is concentrated in vacuo. The residue is dissolved in H,O
(15 mL) and washed with ether (3 x 10 mL). Concentrated HCl is used to adjust the
pH to 3.5, creating a precipitate. The slurry is filtered, giving thieno[2,3-b]pyridine-6-

30  carboxylic acid (C113) as a white solid (45% yield). MS (EI) for CsHsNO,S, m/z:
179(M)".

Example 15(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or

endo-[2.2.1]-3-Amine with C113.



Or~-N S N~lam ) C~ HN 3-Chloropyridine (9.5 nL. 99.9 nmmol) is

di ssolved in acetic acid (35 nL) and 5 heated to 98C. 30% Hydr ogen

per oxi de WBd3mt9s5i s added drop-wi se, and the reaction sti PceashoeIsd’ h at
98C. The reaction is cool ed and parafornmal dehyde is added so that a
negative peroxi gge mﬁ}wih%efaqm@svcﬁﬁ b%k@greata%e&ﬁmgqgufee;oﬁ@a@rpmaréaam%ol ution
is concentrated I1n vacuo and the crude paste is chromatographed over 600 g
sl urry- padisegksed hérem: el uting with 4 L of 2% MeOH CH2A 2, 2 L of 4%

MeOH CH2Cl 2, and 10 finally 1 L of 10% M CcH2C1 o, af f ar. o

3-chlor opyE&‘amﬂée;ﬁ(bﬁid@['((léﬁ@%@%ﬁ”ﬁg}cﬁdom-11}*?9?)%/&{)7 @Ie’ﬂi‘?[g’?’%’]EWQBF"uti on of
C125 (10 m,..4Q.0ppl) is combined with an additional 90 ni of CH2Q 2.

Di net hyl carbanoyl "chloride (2.03 nL, 22.0 nmmol) is added drop- wi se,

fol | onesl byxhhglatiliil:i M(1q6-rhéthylphpicysio] D oyrpidde)-thandR,3h]pyddine-Gmol ) vi a
15 syringe. The reaction is stirred at rt for 10 days and is quenched wth
10% K2C03 c#bogmpidy. The | ayers are allowed to separate, and the organic

| ayer is dgjed over...k 3, f.il aan cen t an orange solid.
The crude EQ#QW&%ﬁi#Q* c #@@EF%%ﬁggﬁéﬁqﬁgéﬁgg%ﬁm’ﬁgﬂﬁ&?ﬁgﬁﬂgked silica

el uting W thhd%iet OAc/ hexane to yield 3-chloropyridine-2-carbonitrile C(
126) as a white solid (59%yield). Ms (EI) for 20 C6H3CIN2, fn/z: 138

(M me. Cl2Exampde1%iv)7 p@-agabicyclai?el . Kbepso-yh)-thiene 2,370 1o idindb) are added to
DMF (10 nl).and H20O (1 nL). Methyl thioglycolate (0.709 nL, 7.93 nmol) is
added Wr of#RPEEdEnq " t he sol ution is heated to 40C and stirred for 3 h.
The react| pRapple fionc RS R GeACYIRP £ AQodta) yigRberd] S B eRliece €O
enhance precrpitatron. e 25 slurry is filtered and the cake is dissol ved
in CHC13. Tmbexammiganic solution is dried over MgS™, filtered, and

trated, affordi thyl 3-anj got hi 3, 2- i di ne- 2- car boxyl at
coneentr ot gy S AR 9P 5ot PR 0Pl S gl 2 cor o e
COHBN202S+H,1,209, 9385, found 209.0383 (MtH). C127 (0.919 g, 4.42 mmwl) is

di ssol ved in 50% hypophosphorous acid (35 30 nL) and chilled in an ice
bath. $®diumnitrite (0.61 g, 8.84 mmol) is dissolved in a mninmal anount

03/ 025250 Bl bhEB A1 S bt oG P By Ph 5w inkd” o barh. au

NaOH i s usegpbea@isust the pHto 7.9, and

o N
)
— ] H

THF (200 mL) is chilled to ~70°C in a dry flask under N, and N-butyllithium

20 (24.4 mL, 55.0 mmol) is added drop-wise. The reaction is placed in an ice bath and
DIA (7.71 mL, 55.0 mmol) in THF (20 mL) is added drop-wise. The solution is again
chilled to —70°C, and 3-chloropyridine (4.75 mL, 50.0 mmol) in THF (20 mL) is
added drop-wise. The reaction is allowed to stir for 4 h at =70°C and ethyl formate
(4.44 mL, 55.0 mmol) in THF (20 mL) is added. The reaction is stirred for an

25  additional 3 h at =70°C and quenched with H,O (500 mL). The layers are allowed to
separate, and the aqueous layer is extracted with EtOAc (3 x 250 mL). The combined
organic layer is dried over MgSOQy, filtered, and concentrated to a dark brown solid.
The crude material is chromatographed over 250 g slurry-packed silica, eluting with
50% EtOAc/hexane to give 3-chloroisonicotinaldehyde (C120) as an off-white solid

30 (55% yield). MS (EI) for CsHyCINO, m/z: 141 (M)™.
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the solution is extracted with EtOAc (3 x 100 nmL). The conbi ned organic
| ayer is dried over \gSO4, filtered, and concentrated to afford nethyl
t hi eno[ 3, ®oppyNsdi ne- 2-carboxylate (C1l28 as a yel | ow solpCa/usdzi2esyi el d) .
M5 (EI) for CgH/NOR2S, n2/z: 193 5 (M+. 2M NaOH (0.8 nL, 1.6 nmol) and

C128 (300 ny, 1.8pdm0l) g 3u® RAEEHds HRsoMREH BFTY nAl) Hith2Qkall fhdurdnd i s

stirred for 24 h. The reaction i S concentrated in vacuo, and the residue
i s di ssol vedf MiQ (7. +2D)( Bathy!l thi6ghytetatei(b 6Us8q 180 rantio)snd Kn€Op K259 6, 3. 5,
creatinga e slurr filtered and her

af f or di ng 1 eCI pﬂ&)?‘%eaﬁd Wlf”%ﬁ“ﬁ% aﬁ‘a(t,lé?rrﬁ Vel staEadd @gb‘;gfo‘g‘ghg wn sol i d
(67%yield),, ﬁé_@}ﬁx gﬁé: }%ﬁé %h%l'd%@ﬂg%@%%%@%&%& w%tﬁ%t@Aé%z fl@@'nd

180. 0121 ( can be obt y coup
exo-[ 2. 3. 1] mB). A’[Ehéleom'ﬂimecba@@m[: Byer iklwalhAhwitk S(Aﬁ/otma@]sbﬁmoi[ Iﬁb Xf16 D IIIIMI, ng

exanpl es can be prepared_ according to thg coupling pr o%%dur es 15 di scussed
herei n: Exaf#fdeovey » filered, apd coracRiyptyd S abpraned ¢ prude maferial is

hept - 3-yl
et s By ST PR e
car boxam deaffetf elva |3, Qipykidine-2-carboxylate (C121) as a pale yellow solid (22%

N (2-azabi cycl o[ 2. 2. 1] hept -5-yl ) -t hi eno[ 3, 2- b] pyri di ne-2- car boxam de.
Exanpl e 17(Y191)d) N-(2 azabicyclo[2.2.1 ] hept-6-yl)-thieno[3, 2-b]pyridine-2-

b
(3R DR 1- a v TG 3 5 meDds iyiped wBPY oG B2 02y
car boxam dein Nfx@FIN(16 nﬂ(a‘ﬁd)HgO Sl .5mL). The reaction is stirred at 1t for 24 h. The

N- (1-azabi cycl o[ 3. 2. 2] non- t hi eno[ 3, 2- b] pyri di ne-2- carboxan de.
Exanpl e 18(fepetiq-g 2013%?3'6%’[@@'6’4 Y§fc0 anqhﬁé?ﬁld@-lyﬂ}ssqlﬁ‘?@ﬁﬁz@ Eopblyri di ne-5- 30

car et dec Mot A2 RUON RSgRE PSRt Sy = 161 o
wi th conmer %ﬁieﬂb@vlﬂl\/ﬂid) afd ethérhinendricd, 2EFbmgrthidhol@; Be]pyridine-2- carboxylic
15 acid (C122) as an off-white solid (38% yield). HRMS (FAB) calculated for
CsHsNO,S+H: 180.0119, found 180.0119 (M+H).
Example 16(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with C122.
The following examples can be prepared according to the coupling procedures
20  discussed herein:

Example 16(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-thieno[2,3-c]pyridine-

2-carboxamide.

Example 16(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno{2,3-c]pyridine-2-

carboxamide.

25  Example 16(iii): N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[2,3-c]pyridine-2-

carboxamide.

Example 16(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[2,3-c]pyridine-2-

carboxamide.

Example 16(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-thieno[2,3-c]pyridine-2-

30  carboxamide.

Example 16(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[2,3-clpyridine-2-

carboxamide.
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carboxylic acid. The foll ow ng exanples can be prepared according to the
coupling procedures 5 discussed herein: Exanple 18(i-a):

N ( 1- ( 6- reOhoglo)92sz abi cycl of 2. 2. 1] hept - 3-yl ) -t hi eno[ 3, 2- b] pgmiutoz827

5- car boxam de. Exanple 18(ii):

N- ( 1- ( 6- met ByimpRzii) c JWedlafz2bidyddaca. t Bepth3-yi hiiemad 3,63 i dipe-Ldi ne- 5-

car boxam de. 10 Exanple 18(iii):

N ( 2- azabi c§pEP@famige: 1] hept - 5- yl ) - t hi eno[ 3, 2- b] pyri di ne-5- car boxam de.
Exanpl e 18(iv): N-(2-azabicyclo[2.2.1 |hept-6-yl)-thieno[3, 2-b]pyridine-5-

car boxani de. Exanple 18(v): N-((3R 5R)- az%aiggycl 0[3.2.1

]oct-3-yl)-thieno[ 3, 2-b] pyri di ne- 5-3._ r bgx de. Exanple 18(vi):

N- (1-azabicyclo[3.2.2] non-3-yl)-t naf 3, 2¥ yridi ne-5- carboxam de.

Exanpl e 19(i): N (1-azabicycl o[ 24. 4] hept -"B-yl) t hi eno[ 3, 2-b] pyri di ne-6- 20
carboxamde: /N S N~y H N NEt N 3-ami not hi ophene- 2- car boxyl ate (1.52

, 9.68 1) i I

grgefl ux im )11|5Cf5 gihiso 1?6 Sﬁhﬂhwgl_'n?ﬁés)w%%ﬂ)ﬁ?glq %Ceclggggé?f I‘Stamtipl aced
in an icge badhed BRE°CB®L ll'iy‘d)/og%ﬁ?@f&xh&(t%\ﬂrﬁﬂ) s atdpakvRe, 2 thleactldie
slurry is filtered and rinsed h H20 (25 nL). The cake is then dissol ved

in acetone s(tﬁfhdrﬂzl)ﬁh@t 9%63 d"\h@rrewglsmsc dd@ﬂ@dxafmldﬁbmlﬁtaﬂ@qcb@ thetaa t hi ck

aste. The cr ol ve d I
Dot 0. 00 PR pHOHAE 163 isu Pyl e b B PR Tl Bl Y P ot
38C for 45 WBRenttA Aol ddd the BRde Qhétélis%rd%att&r@ﬂﬂ'é@roveﬂ'é@ goﬂaﬁypl tate is

isolated via filtration, and washed with 30 ether, affordin
3-an no- thlwhemshga(@lh‘amgwmléi af52% MeQHIGH M, Rd- ofc1% Mf( I@‘é&zﬁéi, pd  HRMVB

031 0asl” e B Ph PO o 1 s Gt R 2bPn (5. s

g, 32.6 mm(ln)(llo@%iylgmyl ved in MeCH (60 nl) vmth concentrat ed HO (6 nL).
C135 (6.16 32.6mol ) is
A 2M solution of C125 (10 mL, 20 mmol) is combined with an additional 90

mL of CH,Cl,. Dimethylcarbamoyl chloride (2.03 mL, 22.0 mmol) is added drop-
wise, followed by the addition of trimethyl silylcyanide (2.93 mL, 22.0 mmol) via
15  syringe. The reaction is stirred at 1t for 10 days and is quenched with 10% K,CO;
(100 mL). The layers are allowed to separate, and the organic layer is dried over
K,COs, filtered, and concentrated to an orange solid. The crude material is
chromatographed over 160 g slurry-packed silica eluting with 40% EtOAc/hexane to
yield 3-chloropyridine-2-carbonitrile (C126) as a white solid (59% yield). MS (EI) for
20 CgH3CINy, m/z: 138 (M)".
C126 (1.01 g, 7.29 mmol) and K,COs (1.10 g, 7.96 mmol) are added to DMF
(10 mL) and H;0 (1 mL). Methyl thioglycolate (0.709 mL, 7.93 mmol) is added
drop-wise, and the solution is heated to 40°C and stirred for 3 h. The reaction is
quenched with cold H,O (70 mL) and placed on ice to enhance precipitation. The
25 slurry is filtered and the cake is dissolved in CHCl;. This organic solution is dried
over MgSQq, filtered, and concentrated, affording methyl 3-aminothieno[3,2-
b]pyridine-2-carboxylate (C127) as a yellow solid (84% yield). HRMS (FAB)
calculated for CoHgN,O,S+H: 209.0385, found 209.0383 (M+H).
C127 (0.919 g, 4.42 mmol) is dissolved in 50% hypophosphorous acid (35
30  mL) and chilled in an ice bath. Sodium nitrite (0.61 g, 8.84 mmol) is dissolved in a

minimal amount of H,O and added drop-wise to the previous solution, and the
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suspended in MeCH (200 nlL) and added drop-wi se to the acidic solution. The
m xture is heated to reflux at 80C for 5 h when an additional 20 nL
concentr awed3®2438t and 20 nL H20 are added; the m xture cecmiusor®seef| uxi ng
for another 12 h. The mxture is concentrated in vacuo, and the residue is
di ssol ved wdahti@oiks dtit2Oor BADin aflie baflhe3MasaOH irgsefd e edjpsttthd g its 7 0] drdder ed
of f and dri ed, gi ving thienol[ 3, 2-@% p(éri di ne-_6-carbgnitrile (Cl36) as a
brown sol i dtiesebyion & eraciahveth R C a1 bk dliegombimdaegxiciayast . 0173,

found 161. 047 0 . 1) i i | in 70%
" B GCPR b e Sy S TR e
mxture i s beatwdylate (C029 dsaryelibwitoli@ (Aot hiehl) aM DRI fdr C-E0N0,3,0n.£1193The

m xture is concentrated in vacuo. The residue is dissolved in cold H2O (30
m.), and’th&¥el ution is rinsed with ether (3 x 10 nL). The pHis adjusted

to 3.5 wth conc [ Cl -t recl pi desir.ed oduc at i1s 15
rem)vedWIby filt rZﬁ%??éﬁgog% fgﬁ%@} %%@55&%358-@85@8@@83 goci dI
(C137) as aMewH ($8L) shd GV he!) dhd isHMed (6AR)h. cRhLhionds E@iceBeHiRING2 S+H:
180. 0119, found 180.0118 (MrH). Exanple 19(i) can be obtained by coupling
ei t her exo- p&u, Al-tRe weidue 1sodissobvedovifl 0 (5 I3~ A Ml awiused 1€ adBt the@HThe

fol | ow ng exapl cf%esa@;%gM@@g‘gﬁf&%ﬁ%grﬂ&? and WL SOURLIRY RLQEGIUr es

di scussed her

N- (1- (614ret tdnof RZaRveNEl0t-2arBoditarld @19b) astd b8 RAlsSli@ (bPYkiN! BRMS

car boxam de. Exanple "19(ii):

N- (I - ( 6- met FAB)aicabitel/ior 6sEs12058dtt188.00 1§,-foimdeh¥s]. B, 22-Wd)r i di ne- 6- 25
b i de. Exappl e 19(j.ii): . . .

N (o aeabt eyl o DRt f el et qbtainscLesosp Bng ST a2 65 A 2 de.

Exanpl e 19( bado-[2N- (13-a%ahé 646l ©@D8. 2. 1 ] hept - 6-yl ) -t hi eno[ 3, 2- b] pyri di ne- 6-
car boxam de. 30 Exanple 19(v):
N- (( 3R, 5R) - 1- azabheiptibofi® Xanjpdestcag by pyepeisil epwirding thiheycoiplingepréecedures

car boxarm de.. Exanqjlfe .A9(vi):
N- ( 1- az&bi c§eFBES BT non-32y1 ) - t hi eno[ 3, 2- b] pyri di ne- 6- car boxani de. - 128

WO 03/ 02925@@@1&;@2@2 i 6-%%&3181@{(&1& 2.2.1Thept-3-yl)-thieno[3,2-b]pyridine-
N (1- azabi cyc % 2 g%t%- g-yl ) -t’hi eno 3,[2- c]]me}?i dlyr)le-lgr-]L [car gggl(rémlilde:
2-carboxamide.

Example 17(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-thieno[3,2-b]pyridine-2-

carboxamide.

20  Example 17(iii); N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[3,2-b]pyridine-2-

carboxamide.

Example 17(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[3,2-b]pyridine-2-

carboxamide.

Example 17(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[3,2-b]pyridine-2-

25  carboxamide.

Example 17(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-b]pyridine-2-

carboxamide.

Example 18(i): N-(1-azabicyclo[2.2.1Thept-3-yl)-thieno[3,2-b]pyridine-5-
30  carboxamide:

N

0

o I L]

. \l H
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ON Sf"~ N H NJ5 4-Chloropyridine hydrochloride (15 g, 99.9 mmol) is
free-based by stirring in 1000nL 1:1 saturated NaHCO3/ether for 1 h. The

| ayers arwoOaBlzozezl t o separate, the aqueous |ayer is extrattusd2/mseh et her
(2 x 175 nL), and the conbined organic layer is dried over MySO4,
filtered, and cofzemplealtSéi chmbanbﬁambd byl HEpolﬁ@@lthﬂr)axb«‘ffZ ehijd3l gghider- 70C in a
dry fl ask. 20 %chl um (105. ,.168.2 nmol ) is added drop-w se, and 10
the m xture®f L?Y ekd- Arﬁm§rWlF}b@%FWE‘HDW%‘@@}eotbwﬂafﬁ,%ré]mém@ . 168.4 mmol)
in THE (500551[3)5)5};@ Afdded drop-w se, the yellow solution is stirred for 30
mn, and the re ion is cooled to -70C. The free-based 4-chl oropyridi ne
oil (9.55 g, 84. Themallowihg ex %5@&&1\11% prépatddiact&@i bﬂ@eﬂﬂ)? AeploéRPpegM se to
the chil I ed yeI | ow so] uti on, turned dark red after the addition. The
reacti on’i s diseysspdlaerai: - 7OCfor 2 h. Ethyl 15 formate (13.6 nl, 168.3 nmol)

2 hour s, t nxtbl UERL SR ATl £ B aa itk ClBlorifles ) ™

The | ayers ar@grtakh@wed to separate, and the aqueous Iayer is extracted

wi th ether 53 X 200 nl). The conbined organic layer is dried over MySO4,
filtered, :r Nt (@ e 6imetirddacnbioyclaf. 2R oct-Thd)-thiand 3, Prdiyridade-3-s

chr onmat ograg Ed ovg 320 20 g slurry-packed silica eluting with 30%

Et OAc/ hexan ¢Srd 4-chl oropyri di ne- 3- carboxal dehyde (C140 an orange
oi | whigh s@khghbfd ggtiiin L iel d). C140
(2.53 g, 17.9 mbnol) Psqﬁrzsg%ﬁﬁgﬂomz Wﬁgg%?ﬁgbdzj?@%%%%%s K2C03
(2.97 g, 21cBbenmplifle.and met hyI thi ogl ycolate (1.92 nm, 21.5 mml) are added

25 portionws a i r at_45C for__24 h, hen quenched with
col d H2O (108242 ..J‘*%éwg %1 142, ’§P(°Sl Q%ﬁ%@?‘%ﬁ%@%"[ﬁg -RRkadiBeSpr eci pi t at i on.
The preci pi tabékangde.l S0l ated by filtration and dried, affording nethyl

t hi eno[ 3, 2-c] pyri di ne-2-carboxylate (Cl4l as a white solid (92%vyield). M
(El) for COEXMOPR1869): 2N-((CR3SRM -azab@idb[.2.16&tG,ylk hishoffpib]pyiriini- S50l ved i n
I\/bO—I(?S rrLé nd H2O (5 nmL). 30 2N NaOH (6.86 niL, 13.7 nmmol) is added

dr op- wi $& Xtaﬁﬂ Feaction is stirred at rt for 24 h. The reaction is

concentr at efly guﬁgléMR Bl hoh- &F& 3/ 029252
PCT/ US02/ 29 i ssolve ghe recgl d@i‘i—] e resul t P)Z-bﬁld‘s&g%tl on is

aci di fied tearpitadide.usi ng

Example 19(i): N-(1-azabicyclo[2.2.11hept-3-yl)-thieno[3,2-b]pyridine-6-

20 carboxamide:
o N
s AL
\ | H
N
Methyl 3-aminothiophene-2-carboxylate (1.52 g, 9.68 mmol) is dissolved in
2M NaOH (10 mL, 20 mmol) and heated to reflux in a 115°C oil bath for 30 min. The
mixture is cooled to rt, placed in an ice bath, and carefully acidified with concentrated
25 HCI. The slurry is filtered and rinsed with HyO (25 mL). The cake is then dissolved
in acetone (50 mL), dried over MgSOQy, filtered, and concentrated to a thick paste.
The crude material is dissolved in 1-propanol (25 mL), and oxalic acid (0.90 g, 10.0
mmol) is added portionwise. The mixture is heated at 38°C for 45 min, cooled to 1t,
and diluted with ether. The precipitate is isolated via filtration, and washed with
30 ether, affording 3-amino-thiophene oxalate (C135) as a fluffy white solid (70% yield).
HRMS (FAB) calculated for C4HsNS+H: 100.0221, found 100.0229 (M+H).
-127 -



concentrated HC, and the precipitate is isolated by filtration and dried,
affording thieno[3,2-c]pyridine-2-carboxylic acid (Cl42) as a white powder
(57% yi elap.o3/0t2865 (FAB) cal cul ated for C8BHSNO2S+H: 180. 0PCI/UShZI2A8CY

180. 0124 (MtH). 5 Exanple 20(i) can be obtai ned by coupling either

exo- [ 2. 2. 1] - 3- AnBAeDmwethyddforpl (RofipniBilasodismniStI8 g 822 mmbk if dikdodweidng

cxanpl es con e oy E3LE, AR S ARG Ak REnE S BIADG, B Q50HESRy ! Scussed

her ei n:

N-(1- (6- et %ﬁg&n&a@}? O?io% L) %Rk Pabhhwisb RO bddfe sehmh! hoe- 10

2- car boxam Example 2
N- (1- (6- et mytthredz abited o reflix 2. PO Edr-53h yihpn théditipihl 20 aflpyonicetitrated -

b d le _20( bi cyc|
hept- 5yl ) HORRBheY S20e) %%Fr%dé?daih@zlaﬂz?%%fﬁ%eﬁ%%eaéeﬂ%lgé@éwf@féé(h pe

N-( 2- b d
Exampi e 20047 oNCT SokEaRREs B oo Bpedute AANOIE Ao CRIPERTL TR .
car boxam dem] fx anprule \pirgcipitite(is fitzah Io@’ﬁ/ﬁiinrﬂengﬂzmg th1eno[3 Z-b]pyndme-
] hept-6-yl)-thieno[3, 2-c]pyridine-2- 20 carboxam de. le 21
Eor 4 9) N ¢ sothonibiey EiLpIen T HoBIa AgTa KD HBMS BEAT AT BHHEDS.

b d SHO 25 d I d
(r:rg:lo%STat :Cf%‘ﬁé%ﬁlgggwyf antlj%él) de:_lﬁg'ar bamat e (3%?)E(Sygl,c gg'Z nmol ) are

added t@ et her (2086 (.99 g,Tiwes ﬁlﬁio@tﬂs anscblsecainl oY BtOBE/IS0 20elr), 24 Na@H rt.
The resul ti ng thick precipitate is filtered, and the residue is washed with

ether, af f k2B &g 3] MRy pdsepnortiansvise. | Bas YR jokewiohaa s Cdont B (C150)

oo 'S 4 b A B B L PR e e R - 0

chilled in @gsdlesl inabhi HW(BUEALY, ah&thesulutiohi€riagddvi{iPetherf x 10SnLRrBfeul | y
added drop- -130 WO 03/029252 PCT/ US02/29827 wise. The ice bath is allowed
to expire aHthadisgeditd Dh wahicopesairpiss HClda precipiate the desiied product that is

15  removed by filtration to give thieno[3,2-b]pyridine-6-carboxylic acid (C137) as a tan
solid (77% yield). HRMS (FAB) calculated for CsHsNO,S+H: 180.0119, found
180.0118 (M+H).

Example 19(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with C137.
20 The followiﬂg examples can be prepared according to the coupling procedures
discussed herein: |

Example 19(i): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-6-

carboxamide.

Example 19(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-b]pyridine-6-

25  carboxamide.

Example 19(ii): N-(2-azabicyclo[2.2.1]hept-5-y1)-thieno[3,2-b]pyridine-6-

carboxamide.

Example 19(iv): N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[3,2-b]pyridine-6-

carboxamide.

30  Example 19(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[3,2-b]pyridine-6-

carboxamide.

Example 19(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-b]pyridine-6-

carboxamide.



i s quenched by pouring onto a m xture of 500 g ice with saturated NaHCO3
solution (400 nL). The solution is extracted with EtOAc (3 x 300 nmL), and
t he conbiweds/ozngani c |ayer is dried over MgSO4, filteredpCarusorzaseent r at ed
to a pale oil that 5 crystallized upon standi ng, giving

met hyl ([ (benzyl oxy) carbonyl] ami no) (et hoxy) acetate (C151 as a white solid
(94% yield). Analysis calculated for CL2H1S NOb: C, 91; H, 5.97; N,
5.53, foundZxample(i%oN-(}-azgbigzelolR,2. Hhew:3- ﬁi—@mel(oﬁﬂﬁpjgldl%2-4 mmol) is

di ssol ved |n t ol ue&ﬁ_ (50 nmL) under N2 and 10 heated to 70C. Phosphorous
trichlori de 46.4 mmol ) is added drop-wi se via syringe, and the
solution is stlrred for 18 h at 70C. Trneth phosphite (5.47 nL, 46.4
mml) is then added drop-w se, and stlr ingl c{?\?ti nued for an additional 2 h
at 70C. The mixture is concentrated’ R o an oil, and the crude
material is dissolved in EtOAc ( ) #@nd washed wi th saturated NaHCO3
(3 x 50 nm.). The 15 organic Iayer\l dried over Na2SO4, filtered, and
concentrated to a vol urre of 30 mLN" This remi ni ng solution is stirred
vigorousyy whil & REXRHRr @g’éﬁ&h%fd’el(lﬁ o YRS I Jlﬁfs?reef‘tﬁﬁém sttt in
precipi-tated solid 1s re by filtratTon, affording meth

([ (benzyl oxy)00ardbhxhshihrased N@l)ICQd/iett&r fooxtym Hﬂﬁ:dhlmglm):aﬁetvad o s(eparats;zthe as a

white solid 84% | eI d H18NO7 7n/ z: 331 +. 20 C152

(12.65 g, 33311120 Wziraﬁggt‘ﬁ‘%{h gig“%% @%f‘ﬂi’ﬁ g r‘?ﬁ%‘%\/’l’i‘yﬁ“%m
100 nmL) we th 10%

b0/ C ool al yor ?d*‘@‘”’%@fs% IR a%%*f%?%ﬁd T L e T T or

the filtrat®°Csn achndesk rmibanylhmlwmcmﬁ 1tral a68d1 tnmoThis adddd drep-plisscad] under
reduced pressure and solidified as the reduced pressur The
white ribi dle mENER §aHcewih Mhics bathe DHSOREPRABHIR 2 PTE gﬁ@éﬁqﬁﬁim&fﬁg
V|gorously i i The
oot o oy AN RSAANGob BRSESH HaBo RIACHRLIE  ESAP Bk
(acetyl am m@)c()@lbﬁred fmosgpmas ﬂ&%ﬁieﬁaﬂcﬁﬂ@bpyr(cﬁﬂé&l e&sagwm I anpdMeler (87%
yield). M (C) for Cr/HL4ANO6P, m z: 24 Hil 3- Thi ophene

di car boxal d@ﬁﬁ@@@d(ln THF GO @Lbfgldrﬁﬁ’éﬁc} drpp- Vﬂﬁ%@d @é@ilP%Y@m(’i‘ﬁl‘)@Othétloo m.)
and the fl sk [

di ssol ved él%%ff egﬁr @ﬁ)aadllilgg Eﬁ%rlzég%tl cy F{l%%é% %]0 ﬁ;r%h%:l (1.65 ni,

11.0 myy) fo@ma@@?ém@n@stmhﬁm@qhmmas ng)aslged adaapdmps@setto thdwariehi | | ed
t hi ophene sol uti on. The reaction mixture is stirred for 1 h while the

flask is i nsoduticnce -BROh Aufftet 2 s, Sheareaatiog fit warniglito -WSDadopemsed with
Eacz-/e H isg|2/ izg%gr (4%t0 mﬁ) Tlthee 1!1}?6?SC grle% owgd t%osggaerg’}er gr}de t?le Iaqnue\éﬁsc féyér 1S exqracpe% crude
with ether (3 x 200 mL). The combined organic layer is dried over MgSOy, filtered,

and concentrated in vacuo to an oil. The crude material is chromatographed over 320
20 g slurry-packed silica eluting with 30% EtOAc/hexane to afford 4-chloropyridine-3-
carboxaldehyde (C140) an orange oil which solidified under vacuum to an orange
solid (21% yield).
C140 (2.53 g, 17.9 mmol) is dissolved in DMF (20 mL) and H,O (2 mL).
K,CO;3 (2.97 g, 21.5 mmol) and methyl thioglycolate (1.92 mL, 21.5 mmol) are added
25 portionwise. The reaction is stirred at 45°C for 24 h, then quenched with cold H,O
(100 mL), and the flask is placed on ice to enhance precipitation. The precipitate is
isolated by filtration and dried, affording methyl thieno[3,2-c]pyridine-2-carboxylate
(C141) as a white solid (92% yield). MS (EI) for CoH7NO,S, m/z: 193 M)
C141 (2.65 g, 13.7 mmol) is dissolved in MeOH (70 mL) and HO (5 mL).
30 2N NaOH (6.86 mL, 13.7 mmol) is added drop-wise, and the reaction is stirred at rt

for 24 h. The reaction is concentrated in vacuo, and H2O (150 mL) is added to
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chr omat ogr aphed over 300 g slurry-packed silica eluting with 50%

Et CAc/ hexane. The fractions were collected in two different groups to
obt ai n t wodaes2aer conpounds. Each group of fractions isPcanisonzs2and
concentrated separately. The first group of 5 fractions affords nethyl

t hi eno[ 2, 3-fidpWeitid RemRe.CARODSNkAL 8alf $olittbh igacidifisiité pHS0S iiging (41 % yi el d) ,
and the second group of fractions affords nethyl thieno[3,2-c]pyridine-6-
car boxyl at eco@mma)eda&daalycbmewoémtaﬁ@sw@%@bseﬁéz)anowct did, pfprdaiEs4 f or

H7NO2S, : +. M5 (El). for for H/NQ2S.c~57/. z:n 193 +.
s (736 ﬁg{eﬁ%@?éﬁ’&’i%mF?"ifiré%‘é%l%8%}“1{&‘-@694&M’%@E%\?&%ﬁ%&%@g}' (2 % 10
2M NaCH (2. 9r#s (FAE) dAlRlated or 2S00 AAPR 180881 BAsuIdB0IAbYMEm)Sti rred at
it After 2 days (conplete di sappearance of ester by TLC), the reaction is

concent rsat ed i n Exsaqio20(Dhenbe sbthirediby cdingig eithdr ¢uo-[B23 [(3tAmmg or and t he pH
is adjusted to 3.5 with, 10% The precipitated solid is renoved by
filtrati on,e”é(ﬂ‘(ﬁg’gﬂéyééﬁn@ Wgﬁgcfﬁg'ed with ether, affording
t hi eno[ 2, 3-c] pyridi s 9: i i i b din890 15

1 fgg?vgmgget&ggﬁs%g cfin Q&F%%géé&bnﬁﬁg & Wb S1BO pldte

yield). HRVS (FAB r C8 +H 1807 0119, found 180.0123
(MtH) . Coupdiscagsedboref#S) -[ 2. 2. 1] -3-Am ne with C156, followed by fumarate

salt formation as described in_Steps |a_ _and |.b, respecti y. gives

Exanpl e 21(%%@2%%%&(@?8@ razé%%ﬁi%&édégﬂééwlg 1%1’.0@‘!%*&]@’%#1%6? 20

Exampl e, 21(9_=.8 :

N- (1 - ( 61-0r2retjh§/:?§)97§31a§nalg?'cycl o[ 2. 2. 1] hept - 3-yl ) - t hi eno[ 2, 3-¢] pyri di ne-

5- car boxam Keimpglei28(ix avipl -6 -arthybeazpbiepds[@ 2. Ho ced-gli)nigieta 3 2hdpwatinge-2-ng

procedures discussed herein. Exanple 21(ii):

N (1- ( 6- met#Roramdehi cycl o[ 2. 2. 2] oct - 3-yl ) -t hi eno[ 2, 3-¢] pyri di ne-5- 25
29

o1 ocedur es xAas BRTN R B L P ST 2 Rl 5. 57

] hept - 5- yl )catthuixamide2, 3- c] pyri di ne-5- carboxam de: This exanpl e can be
prepared accor di n% to the coupling procedures discussed herein. 30 Exanple
21(1 v) : 15N (Bxaimelei280x): o 42-2zafigwinl 2 6. \ihapt-Onl s Hetoe [ B2l pgidingrhe- 5-
car boxam de; Tt;(im%i(?exarrpl e can be prepared according to the coupling

|

procedures i eelssed herein. - 132 WD 03/ 029252 PCT/ US02/ 29827 Exanpl e

21(v) 1 N ((BRbRk20687 ab{TyebafydloR. 1] fept-8y)lthichblizendpgidnelpyr i di ne- 5-
carboxam de: Yield fromcoupling is 66% M (El) mz 287 (M Exanmple 21(vi):
N (1- azabi cSpERe3p®ide. 2] non- 3-yl ) -t hi eno[ 2, 3-c] pyri di ne- 5-

Example 20(vi): N-(2-azabicyclo[2.2.1]hept-6-y1)-thieno[3,2-c]pyridine-2-

20  carboxamide.

Example 21(i): Exo-4(S)-N-(1-azabicyclo[2.2.1]hept-3-yl)-thieno[2,3-c]pyridine-5-

carboxamide *fumarate:
i J:Nﬂ .0 o~ OH
s N H o
25 Glyoxylic acid monohydrate (20.3 g, 221 mmol) and benzyl carbamate (30.6 g,
202 mmol) are added to ether (200 mL). The solution is allowed to stir for 24 h at rt.
The resulting thick precipitate is filtered, and the residue is washed with ether,
affording ([(benzyloxy)carbonyl]amino)(hydroxy)acetic acid (C150) as a white solid
(47% yield). MS (CI) for CyoH; 1 NOs+H m/z: 226 (M+H).

30 C150(11.6 g, 51.5 mmol) is dissolved in absolute MeOH (120 mL) and
chilled in an ice bath. Concentrated sulfuric acid (2.0 mL) is carefully added drop-

- 130 -



car boxam de: This exanpl e can be prepared according to the coupling
procedures 5 discussed herein. Exanple 22(i)

Exo- 4( S) -Wo(02vzmabi cycl o[ 2. 2. 1] hept - 3-yl ) -t hi eno[ 3, 2- c] pyPCaiusez/ 827
car boxam de fumarate: 0O NO / OHN"D/ HHo O N 10 Methyl

t hi eno[ 3, 2vaidYTtedtd Tt iCaAoRRY b % I\}Iﬁre(a@lﬁééoh(tﬁ)ﬁ%tﬂ@d & BdayeDiThe feactiahi ssol ved
in MOH (16 nL) and H20 (2 nlL)

NaOH (1.8 , is added
drop-wi se, imqeenthed bsycnayrmgnnm mrmre@f SGQ g icafwidr saﬁzura@wa&@wmoat@n

di sappear a ster b t he. s C vacuo. The
resi due i s?%‘fos@ﬁ @iﬁe uucn%ﬁ@e%éftﬁ‘ylth g@? ﬁex %@? ’ingr)]’aglﬁus? egnd[fmedB 5 with
10% HC . %‘%aﬁa{c%jrr]e?hé @ﬁé%ﬁov%PMgém fifkdted, %H@%@&eﬁﬁfat%a td:iﬁélb e thaand the solid
is rinsed wth et affording thieno[3,2- c]pyridine-6-carboxylic acid

C160 as5a whystallizzdiupdn §t4Bdng,igvidy. HRMVS (FAB) cal cul at ed for CBHSNOR2S+H:

180. 0119, found, 180. ¥

exo- (4S) - [ 2eshy q([fbegzyiﬁ;ﬁ@&%q%a@1q§ggetﬁqg5chm {teégogfgl (P &fgor mat i on
" T7o v e R B e O S ROt Sy
N- ( 1- ( 6- neﬁh%)Ha&.aijyﬁB(m[Z 2. 1] hept - 3- yI) t hi eno[ 3, 2- ¢] pyri di ne-

6- car boxam de: Thi s exanpl e can pr. epar cordin 0 the couplin
procedures di s&dsdéhl- ﬁ@ge‘}éng @éﬂ Idéssglff‘fin)t"fuene ?g() ‘%L {nder &, GRd'P ' 19
N-(1-(Gymre i h) 25
car boxam e L o P P b e PR E gk Nt

pr ocedur es sy gec ushthd sblatien iy, stifved figd 168 122 (70PC.) Trimethyl phosphite (5.47 mL,

N (2-azabicyclo[2.2.1]h | )-thi 3, 2- i, di i de: Thi
exampl e ciﬁ%ﬁm‘)[ biaHen e NS 654 Flum bl GY b doa e A Boussed
erein. -

N- (2- azabi ?gc%géé%%?%gﬁcgg%ﬁ%ﬁf%%gg %%ﬂ%ﬁ}%%%%d%matg%?lé%x am de: This
ﬁx anple c amhsislelvpd ﬁp’EﬂCBﬁcb @60 arldhi ang viashddheitlc sampiaied Nt CRe@ur 2&mLi Shaissed
erein. e 22(V)

N (3R '5 sz OIgaé‘EalBY%% %T@\@r NeeiPe Sligresl. anicangipiaisdds pyplume Rl 38 mls
car no
e u&% A g ol (f)ﬂrlls §tllg§g§§|9%eg9 Witk MEx £k QY a&&eﬁ@nﬁ%é’pﬂe&pﬁat&] Ani ne

using the co es herein. Yield for coupling is 58%
M5 (El) formed The prempltated solid is removed by filtration, affordmg methyl

([(benzyloxy)carbonyl]amino) (dimethoxyphosphoryl)acetate (C152) as a white solid
(84% vield). MS (EI) for C13H;sNO7P, m/z: 331 (M)".

20 C152 (12.65 g, 38.2 mmol) and acetic anhydride (9.02 mL, 95.5 mmol) in
MeOH (100 mL) were added to a Parr flask. The solution is hydrogenated with 10%
Pd/C catalyst (0.640 g) at 45 PSI for 3h. The catalyst is filtered off, and the filtrate is
concentrated in vacuo to an oil. The oil is placed under reduced pressure and
solidified as the reduced pressure is applied. The white residue is dissolved in a small

25  amount of EtOAc and stirred vigorously while pentane is added until a precipitate
began to form. The precipitate is removed by filtration to give methyl
(acetylamino)(dimethoxyphosphoryl)acetate (C153) as a white powder (87% yield).
MS (CI) for C7H14NOgP, m/z: 240 (M+H).

2,3-Thiophene dicarboxaldehyde (1.40 g, 9.99 mmol) is dissolved in CH,Cl,

30 (100 mL) and the flask is placed in an ice bath. C152 (2.63 g, 11.0 mmol) is dissolved
in CH,Cl, (50 mL), 1,8-diazabicyclo[5.4.0Jundec-7-ene (1.65 mL, 11.0 mmol) is
added, and this solution is added drop-wise to the chilled thiophene solution. The

reaction mixture is stirred for 1 h while the flask is in an ice bath and then over night
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na/z 287 (M. Example 22(vi):

N- (1-azabi cycl o[ 3. 2. 2] non-3-yl )-thi eno[ 3, 2-c] pyri di ne-6- carboxam de: This
exanpl e cap be2psEpar ed according to the coupling procedures/ustp2descussed
herein. Exanple 23(i): N (1l-azabicyclo[2.2.1 Jhept-3-yl)-1

H-pyrrol of 2¢ 3 giRYSAcHIN R dnc&aRINATLER; arfd the cRlfe Tebbéfial 8 H 15 2, 4-Luti di ne
(51.4 m., 0.445 nmole) is added drop-wise to 250 nL fumng sulfuric acid in
a flask undéromgograpled dvee3iag HurrTipecled|silica ehiting withe¥t7e FIQOehEXMRI se Wit h

t [ i.trat 89.9 0. 889 nol 15 m i.od. Th ti
P02l L5 5% T L 2 S L Rl2CL 1,
bath for 5 ]ﬂl’ch%{llglg (S)tf?ﬁ@tjéﬂg iéicc;rﬁﬁge@%%d Qakhifafld s%pi}ateigjf'eﬂ’l@: ﬁ‘rﬁt%r@uﬂ §f cool ed,

is poured into m. 1ce, 20 and the mxture IS neutralized wi'th NaHCG3
(1,100 g, Iclionndfiyds fbdyjphenbi,1-ajpyddink28@bxiviate Eiitdde ds dyhite balidat i on,
the solid is washed with 500 nL H20 and the féltrﬁgﬁ@igs extracted with 4 x

500 nL et hdf1YTAeds arhihs sgconf gaerncot fiaptipns adfogds g PYHARC105
concentr at i o) Qi o N hatill ed
Cnder " vacSamMRnEdshsh bR derk S M KAt cliEnOAL
(85C), 16 gn/2:, W3ABNHI N (BI) Fo3-Q1iSE e QY NG, 8 emECIERNPNnt ami nat ed with 25%
2,4-dimethyl -5-nitro- pyridine (135-145C), and 16 6g )

2, 4-di met hyl - 5- ﬂiéé7%§mgd§-ﬁm@imls@éYﬂddﬁMF§%&l L pyith water (2 mL).

2,4-di ngth ' i dinne - B : 33,

2. 50, 701024 NS EAPHE A HEnEh IR0 oty TR R SRERR, RE8 2 om
C170/ C169 (27&iy2 Boniphet® disgppedrant®of ¢stérdydiid)] the deastivdnisenzenatdlieni ¢ 30
anhydride (8.2 22.8 nmol ) in_ 300 ni dioxane inI_;i\,fI sk ({én%g% Nﬁ The
reaction i Sack@r heedresigug isissRlved in HeO |12 md).a8 thsop ésrﬁiiJ‘ilsé’e Brcthtitated to a
dark yel | ow @} T. [ 19824 is i :

chr omat ogr\z%)h}% C(%'vzge %Elpbta%???l\égsgg’{"gf 33% Rgg[%sgﬁ§l[el ut iaﬁsgﬁ%eg[iﬁlt&%

Et OAc/ hexanghdroafafrdiag thignd] D6 rojpyriktinge b eytbolyliv deid@@So ane whitd Fdid((66% yi el d) .
HRVS (El) calculated for C7HEN203; 166.0378 foung gh131:8 0d388§ (VX%. C171 (1.15
g, 6.9 ¥molyeldy HRMSFS B sricalkated foe Cotld¥Q:Sigl: 180921 9tpnd 18928 ot hyl ene

gl ycol (1.% j{ﬁ 25 mmol ) are added to 25 nlL toluene in a flask equi pped
with a Dean- ta)}'ke trap. The reaction is warnmed to reflux for 2 h, is
cooled to rt, antbupling exo-(45)-[2.2.1]-3-Amine with C156, followed by fumarate salt

formation as described in Steps 1a and 1b, respectively, gives Example 21(i) in 84%
yield. MS for C;4H;6N30S (ESI) m/e: 274 (M-+H).

20
Example 21(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-y1)-thieno[2,3-c[pyridine-

5-carboxamide: This example can be prepared according to the coupling procedures
discussed herein.

Example 21(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[2,3-c]pyridine-5-

25  carboxamide: This example can be prepared according to the coupling procedures

discussed herein.

Example 21(jii): N-(2-azabicyclo{2.2.1Thept-5-y1)-thieno[2,3-c]pyridine-5-

carboxamide: This example can be prepared according to the coupling procedures
discussed herein.

30  Example 21(iv): N-(2-azabicyclo[2.2.1]hept-6-y1)-thieno[2,3-c]pyridine-5-

carboxamide: This example can be prepared according to the coupling procedures

discussed herein.
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is concentrated in vacuo to an oily residue. The crude oil is

chromat ographed over 40 g silica gel (Biotage), eluting with 20%

Et OAc/ hexwpa3nen2af f ord 2- (1, 3-di oxol an-2-yl)- 4-nmet hyl - 5- RCTruspyedsei ne
(C172 (90% yield). Ms (ElI) for CO9HLON204, na/z: 210 (M+. 10 C172 (1.3 g,
6.2 mmol ) NZ‘%‘EW Abatfidycld3 Dl o34y iidno [ BB € pyaidieds-t o 15 nl
DVF under EQ.Q € rgact?%@%{’?%ﬁ%/var rre%’gog 90 fo?y3 h, iEs C(])pol ed, and the
reaction i sarboxmeidt:r ied fiom aompling isT686.r M BDent 282 Ml ned with 1.25 g 5%

Pd/BaSO4 in 20 nL EtOH in a 250 r _shaker bottl nd the mxture is
hydr ogenat E&%‘i@htN"@r‘%ﬁiﬁ?"é‘wﬁmﬁaﬁﬁgﬂ@é’%éﬁﬁ rgi'((taimcgt alyst is
removed by LALT @4 RE pfdphichiat&riife EPHRICOSSinM friced@fesmy 10%
Pd/ C cat al f/%rtﬂ)g}ldnrhlg%z%ls%Eamglgsz?ﬁshgiégr bot t Irel. gThe m %?l?r@eﬁi s hydr ogenat ed
at anbi ent dpeessdha@einor 1 h. No additional hydrogen uptake is observed.

The catalyst is renoved by filtration, and the filtrate is concentrated in
vacuo to a tan solid. The crude nmaterial is chromatographed over 50 g

silica gel §$ 230-;4%)#.] 2l Ut 1 g Wi % H GHACL2 riate 20
fractions SR e a)r%S)g)(\)fxceangtrng\g(%‘gz’?éP]a %@45- ( 11{%_1??%}?%%%2_)” )-1H
pyrrol o] 2, 3arbbdthidd kfughat2d:73) (69%ield). M5 for CLOHLON202, (El) in/z: 190
(M+. C173 (800 ng, 4.21 mmol) is dissolved in 44 nL 10% aqueous
acetonitrile. p-Toluene sulfoni© ac} 630 3.3 |) is added, and the
mxture is heated to refd ux.fol 5 h./The m (s ooled to rt, is
concentrated in vacuo, dith re%ul ant ™5 resid is diluted with 15 nL
saturated NaHCO3. A pale solid is collected,” washed with water, and

is dried to afford 1H | o 2, 3- i di ne-5- deh 174 (81%
el ) SO HRNE ( S Ar Bt Acsdp e et e CISSNB2s Y K Himmbild oS8
(M:H) . Cl?i’ﬁség’xgzg%oo g%ﬂf@6%@!aﬁmdi}§z(ﬂzsrﬁﬂivﬁﬂNa'@)ﬁ(§8ﬁiL,ﬁCHlﬁhﬁ)l)ﬂ@id- The

solution is an’ice bath, 30% aqueous hydrogen peroxide (722
L, 6.8 nmohjdédsdrapichast, anit the-suiusion samed sthe AdercX days (¢ompdete diseppeprance n an i ce
bath, and allowed to stand overnight at.5C The_m xt.ure. i iluted with
720t he. s OF Fileh & Bph BerhtoRds hadeur i Perin arh s sedvET e 522 g

of an of f - whj i |t 5 4 1. OThé ibledd solii3d WO
03/ 029252 %@%@%}2%@2’[&%{ %{J@,}\lﬁeﬁ;%i% {gﬁggggﬁcand tﬁgléc%iH issoaldj usted to

3 wit h15% aguevadsbyHiltratidihend freesolipiis Bnsed vgthethdr eaffasding thdenad3.dri ed to afford
1H-pyrrol o[ 2, 3-¢] pyri di ne-5-ca lic . acid (C176) .(67%Vi HRVS ( FAB)
cal cul ated Ciwd%%‘ﬁi?g?"éﬁtc K asa Bﬁ%%?qlfg%%@%ﬁé)( I\%{Wse@g@anpl e 23(i)
can be obta] EUPINGIG 181 186101 BX ot RoBl 23 (¥wine or

can e bt g i couRhiog. £ ot el Botios oy or

Example 22 is obtained by coupling exo-(4S)-[2.2.1]-3-Amine with C160,
followed by fumarate salt formation as described in Steps 1a and 1b, respectively, to
20  give Example 22(i) in 77% yield. MS for Ci4H;¢N3SO (ESI) m/e: 274 (M+H).

Example 22(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-c]pyridine-

6-carboxamide: This example can be prepared according to the coupling procedures

discussed herein.

Example 22(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-c]pyridine-6-

25  carboxamide: This example can be prepared according to the coupling procedures

discussed herein.

Example 22(iii): N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[3,2-c]pyridine-6-

carboxamide: This example can be prepared according to the coupling procedures

discussed herein.
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The foll ow ng exanpl es can be prepared according to the coupling procedures
di scussed herein: Exanple 23(i-a):

N- (1| - (6- e0hoglo)92sz abi cycl of 2. 2. 1] hept - 3-yl ) -1 H pyrrol o[ 2, 3CTAG02/29827

c] pyri di ne-5-carboxam de. Exanple 23(ii):

N-(1-(6-ne g % g 2? C i o1 1 Bepilo-yithibyd[ 8 ol Qb Ridine-6-

c] pyridi ne§E X kel ?j\gé.ZQz{EZx%g%%Ia]é&%(}l%??) X y&?g%{zgzab?%%‘;:l o[2.2.1

] hept - 5- yl yarhokhmider Ghis[eRaBple]cpy bé diepere8-aceadibg saiire ¢eUPINE HEgeedpice 23(i v) :

N (2-azabi cycl o[ 2, 2. 1] hept-6-yl)-1H pyrrol o[ 2, 3-c] pyri di ne-5- car boxam de.
Exanpl e 2 3(1@5:1;ssed herein.

N-( (3R SR) Egaﬁg Ejf_ﬁﬁ.'eﬁ[égag{\zhsgﬂ-P-%Eaﬁé%i&[s.%H]&X-@Eﬁj-ﬁﬁ&o?iﬂcwdﬁief@'

5- car boxa
N (1- azabi exbbodmid2. Ekaaple32())s thkkoly caiptih® C36€ jvpthrexdi{Bd-13-Aride
car boxam de. Exanple 24(1): ) ) ) . co0
N- ( 1- azabi e§ieg dicopplingaiepedsusp deserined hrpin. | Vel for epupfing 4 58%. MS (ED
c] pyri di ne-Z-gﬁgﬁ amde: O N~~ " I NN NNH | CHs 25
5- (1, 3- Di o¥6f ah- -?)r)-ll—l-pyrrol o[ 2,3-c]pyridine (C173 (1.05 g, 5.52 nmmol)
i s di ssol vegahipl2@2@h: N8 -haabryélo] 222 fubaskylwadearo] N2-clBoRtifsesi um hydri de
(243 ng, 6.07 nmmol) I's added, the reaction is stirred 30 mn, nethyl
i odi de ( 360arhpxamBids: fFhislexample cap e arepaisd eeprading i the SAURIEEPeSdBEES over ni ght
at rt. 1The reacti gn I s concentrated in vacuo and the residue is
partit 1OnedBEFREBH 0 i saturated NaO and CH2C12 (4 x 30 10 nmi). The
conbi ned organic |ayer is dried over anhydrous K2C03 and is -136 WD
03/ 029252 PCT/ US02/ 29827 concentrated in vacuo to a tan paste. The crude m
tee i al ~~i Example p3(): i N{ bazapigyelei2.24Thept-3-vh-Hipyealofded-c{y50inecd nesh)
el uting vvithb5% OH CH2Cl 2. The appropriate fractions are conbi ned and
concent r at §°P%* 8 ford 5- (1, 3-di oxol an-2-yl ) - 1-net hyl - | H
pyrrol o[ 2, 3-c] pyridine (C175) (86%yield ’\‘5/’!}% (FAB) calculated for 5

7

H

Cl1H12N202+H: 205. 0977, found 205.0983. |C1 20 mg, 4.5 mol) is
di ssolved in 25 nL 10% aqueous a h@
H

a
15 2,4-Lutidine (51.4 mL, 0.445 mole) is added drop-wise to 250 mL fuming

sulfuric acid in a flask under N, in an ice bath. The solution is treated portionwise
with potassium nitrate (89.9 g, 0.889 mole) over a 15 min period. The reaction is
stirred 1h in an ice bath, 2 h at rt, is gradually warmed in a 100°C oil bath for 5 h, and
then in a 130°C oil bath for 4 h. The mixture is cooled, is poured into 1000 mL ice,

20  and the mixture is neutralized with NaHCOj3 (1,100 g, 13.1 mole). The precipitated
Na,SO; is removed by filtration, the solid is washed with 500 mL H,O and the filtrate
is extracted with 4 x 500 mL ether. The combined organic layer is dried over MgSO4
and is concentrated in vacuo to a yellow oil (50 g). The crude oil is distilled under
vacuum to provide three fractions: 16 g recovered 2,4-lutidine (85°C), 16 g 2,4~

25  dimethyl-3-nitro-pyridine (C169) contaminated with 25% 2,4-dimethyl-5-nitro-
pyridine (135-145°C), and 16 g 2,4-dimethyl-5-nitro-pyridine (C170) contaminated
with 2,4-dimethyl-3-nitropyridine (145-153°C). 'H NMR of C169 (CDCls) 8 2.33,
2.54,7.10, 8.43 ppm. 'HNMR of C170 (CDCl;) §2.61, 2.62, 7.16, 9.05 ppm.

C170/C169 (75:25) (5.64 g, 37 mmol) is combined with benzeneselenic
30  anhydride (8.2 g, 22.8 mmol) in 300 mL dioxane in a flask under N,. The reaction is

warmed to reflux for 10 b, is cooled, and is concentrated to a dark yellow oil. The oil
-134 -



fl ask. p-Toluene sulfonic acid (630 ng, 3.3 mvl) is added, and the m xture
is heated to 90C for 8 h. The mxture is cooled to rt, concentrated in
vacuo, armotobe2nesi due is partitioned between 15 nlL sat uraraboNddCO3 and
CH2C12 (4 x 10 ni). The 10 conbined organic layer is dried over anhydrous
K203 and ﬁ%h{-‘&ﬂé%gﬁ%ma%deﬂ THOVEGHE gdl LAWY Hesh) eluting with 15%

1-met hyl - pyrrol o] Z; 3-c] pyri di ne- 5-car bal dehyde (C177) (99% yield). HRVS
(FAB) cal cBiGueHexane tcCEf@M2FotmylibmedplsnifrenymdineC18D19071AD- (690 ny, 4.3

L) o RRSEL I B s S e L oy G copL e 1 o e
drop-wi se, and e, repcd ieQuiiIsbibfiesk dutfbnldhof (4l e b ANl | owed to

stand over ni ght _ tre is concentrated to dryness, is suspended
in H20,5 anethlege pliycdlg1.4adjly2bSanimdl) ave addedh S Na@blueTa arﬁ/ask@q@pp@i

hykac B S _ _
T N e L S T
by naeed, ot et th FAD By Kgnfahe cHREhil oo #mbaReMd aledot o

dryness to"a pyrro pyridi ne-5-carboxylic acid (C 178
(78% yi el d} silidRWE (BfARe),chhtaly waitle d0FdOBSHBRARA ¢ kiffokl7Z-( 0B 6ltgx ofaptidrsll)-

177. 0672 . _Exanpl i i i '
exo. (2. 7. Ok By TIBIRISTS) 0% Y R o6 Com O3 2 T ) owi ng
exanpl g5 can be @Z;ﬁa% g,f%@%ﬁ{?&%ﬂwm@f ERR AR YR 1 Phas /W meR ) £ scussed

her ei n:” Exanpl e

N- (1- (6- mepdned)to a8 ki DY @fdRr R, 1irhe pdacGoryis)watmeatdgdod bk 3 pyiscodled,
[ 2, 3-c] pyridi ne-5-carboxam de. Exanple 24(i i.g: ) . X
N (1- I( GE geath)%la@am syeonexniraizd i pequoz Tpeyesidyeds ppbingd wih 1.25 g 5%

pyrrol o[ 2, 3- i.di ne~5- hoxedp de. Ll o .
B e e

c] pyri di nehﬁh@éérﬁ%@'ﬁhﬂ@ientpré&ﬁre W1 Q3102 82524, PIGH 4603t 2a828védby- iv Lr° a
tocrue,, INt Irornet t3..rt r3r.t " ... H. Exanple 24(iy):

N- ( 2- axabi Ejteatiop2arg thy flbte 1@£9m}31ne|d_w1g{ SQan 1 U",§>|Pd,/6(3 .CQt:%l]Q’St ina 250 mL

c] pyri di nez,5- car,bo 1d |. : .

N-((3R 5R)© 3 DT ﬁ%@?p?@? 5@%8? pg‘fr&%‘%@aie-dr?é?‘ﬁ%eﬁ pressure for {0 29

c] pyri di nex@diti6adl lh?&@gérfi?tzél& iExBgpel. AFeichtalyht i oo (el Py-filtratzad pod/ teo[ 2. 2. 1

] hept - 3-yl ) - 3-bronofuro .
filtrate is concentrated in vacuo to a tan solid. The crude material is chromatographed

over 50 g silica gel (230-400 mesh), eluting with 7% MeOH/CH,Cl,. The appropriate

20  fractions are combined and concentrated to afford 5-(1,3-dioxolan-2-yl)-1H-~
pyrrolo[2,3-c]pyridine (C173) (69%yield). MS for CioH1oN202, (EI) m/z: 190 M)
C173 (800 mg, 4.21 mmol) is dissolved in 44 mL 10% aqueous acetonitrile.
p-Toluene sulfonic acid (630 mg, 3.3 mmol) is added, and the mixture is heated to
reflux for 5 h. The mixture is cooled to rt, is concentrated in vacuo, and the resultant
25  residue is diluted with 15 mL saturated NaHCOs. A pale yellow solid is collected,
washed with water, and is dried to afford 1H-pyrrolo[2,3-c]pyridine-5-carbaldehyde
(C174) (81% yield). HRMS (FAB) calculated for CgHeN,O+H: 147.0558, found
147.0564 (M+H).
C174 (500 mg, 3.42 mmol) is dissolved in 1.5 mL formic acid. The solution is
30  cooled in an ice bath, 30% aqueous hydrogen peroxide (722 uL, 6.8 mmol) is added
drop-wise, and the reaction is stirred 1 h in an ice bath, and allowed to stand overnight
at 5°C. The mixture is diluted with H,O, the solid is collected, washed with H,O and
is dried to give 522 mg of an off-white solid. The formate salt is added to 7 mL HaO,

-135-



c] pyridi ne-5-carboxam de 1.5fumarate N OO0 H\' 1.5 HO~/ OH NOBr O
N Furo[ 2, 3-c] pyridi n-5-yl nethyl acetate (5.17 g, 27.05 mml) is dissol ved
in 10 CHRGl03/0¢93D ), |ayered with saturated NaHCO3 (22@CrinsSp2/298ent ed

with Br2 (8.36 nL, 162.3 nmmol) and stirred very slowy for 4.5 h at rt.

The m xtureq { L 0¥ 3; o1, v I duESs met 2C1 2 (100
m.) and thg Iﬁllzggﬁg&zlggsaardg% (g’ .naﬁe%é%%dé%g%ﬂogy?ﬁ?? Ag(lt ract eldhrv{igt_| h CH2d 2
(2 x 100 nmhjeciidte ik eoltcatediandds driglatniaciordt B-pyoohiRbitclmtrielthet Deabexmicl  vol une

under a streamof nitrogen. The solution js dilut 5 (200 ni),
treated w eHIKEEND (p7% Vi )g,H%.(%Aﬁgbﬁﬁl)cu]éFﬁﬁl fg’t%}i&iéﬂ# %0 ays at rt.
The m xture_] d to dryness, partitioned between 50% sat urat ed
NaCl (200 ﬁq_\*nﬁal%gr@%ﬁgg@ﬁ?‘% x 200 nlL), dried over Na2SO4 and concentrated
in vacsio to a Pehinpw 230 t4h (Soddingd by Jhupliap widieer eRs-£2.2 4]-3iSmadsor bed ont o
silica gel (122(3% and chromat ogr aphed over 250 g slurry-packed silica gel,
el uting wi e#doalZg? AlPdrpingvi Y% Et OAc / hexane to 100% Et OAc. The

appropriate fracti are comhin i ford
5.02 g (81% of ﬁ%‘ﬁ?@f"évr%% %’%‘E@‘%Sf-eag]b%&?‘?’&%n%s&é{"%ﬁgﬁa%%ﬁﬁﬁ&g&%?‘{se sol i d.
M5 (El) n Ziscwsddd hddin: Oxal yl chloride (1.77 nmL, 20.1 nmmol) is conbined with
CH2CI2 (60 m.) in a dried flask under nitrogen, cooled to -78C treated

dr opwi se WExAMDIEZI({-2): 88-((6-metisyrazapBypietd-3- | hept-3oDr ERYFP[2Y min. The
cool ed_sol uipi og. i S treated.drop-wise with a solution of

(3- brondfi ¢ ,“iié%@%a‘ﬁ’i‘%‘?5-y|)rrethano| (4.0 ng, 17.5 mml) in THE (50
m), stirredafie 33(): MIER6IAARNPE AbiGBIONE. 38108 RIE BNyfrd@[23 L, 87.5
mol ). The mﬁﬁlure( ?s gt?rredﬁsﬁlgr 30®ﬁi¥1@at]-78gﬁ% h?r};ﬁSO[m n at 0C. The
m xt ure i sclpasifig-S-earbdxagadar at ed NaHCO8 (120 nmlL) and the organics dried

over K2C03_and 30,canc ated i.n 0 rk ye sol.id {3.91 g).
The crude M%%‘W&%&P%ﬁgﬁw %g'lyﬁilggpéjl%lf’@?éﬁpa’&éﬁ?&’ “silica gel,
el uting w thoa@¥iEEOAc /  -138 WD 03/ 029252 PCT/ US02/ 29827 hexane. The
appropriate fractions are conbined and ¢ n~etitr~tt ~ i~z"vacuo ito W™ 4

_1" 3193 @z@mg_zmx_mJ\b%mbiw@pﬁ%-%lqupwﬂ'yﬂiwepm@aﬁbhpmsime—Sas a white
solid. M5 gaFTLgxan'li%.Z' 225 (M.

Example 23(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-1H-pyrrolo[2,3-c]pyridine-

5-carboxamide.

Example 23(vi): N-(1-azabicyclo[3.2.2]non-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-

20  carboxamide.

Example 24(i): N-(1-azabicyclo[2.2.1]hept-3-yl)-1-methyl-1H-pyrrolo[2,3-

c]pyridine-5-carboxamide:

O N
/T T N
[\l] N H
CH,
25 5-(1,3-Dioxolan-2-yl)-1H-pyrrolo[2,3-c]pyridine (C173) (1.05 g, 5.52 mmol)

is dissolved in 20 mL THF in a dried flask under Np. 60% Sodium hydride (243 mg,

6.07 mmol) is added, the reaction is stirred 30 min, methyl iodide (360 pL, 5.8 mmol)
_is added, and the reaction is stirred overnight at rt. The reaction is concentrated in

vacuo and the residue is partitioned between 10 mL saturated NaCl and CH,Cl, (4 x

30 10 mL). The combined organic layer is dried over anhydrous K,CO3 and is
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3- Bronof urof 2, 3-c] pyri di ne-5-car bal dehyde (3.26 g, 14.42 mmol) is dissol ved
5in THE (100 nL)/t-BuOH (50 nL)/H20 (50 nL), treated with a single portion
of NaOCwO(04/0325y, 43.3 mmol) and KH2PO4 (3.92 g, 28.8 mrolrjusanebsstirred

at rt for 1§ celirardd6 JMS & asah qstesTﬁeéﬁla&hﬁ%wf@ i etkgyaayve:isdie

filtrate is concentratedﬁln va uo to dryness. The rem?e is suspended in
water (25 pkjlicagel (dB®-|49(dnie@h)m1'htﬁmothﬂmS‘VMHGHVﬁJHaEIedThUPmWﬁme resul ting

solid collected via filtration. The collected soljds, 1 d n a
vacuum oveff2eionsees qasbingg 4pd aﬁeac%&ﬁdﬁ%a%?@ s P lag%g)?l th@f }%

g;gm()fw;“[ Bl YL hEE Pef A REANI e GRVAS FARY R AIaRAl o Ms (E1) nlz:

3- brOI’TDﬂ': ur@[lgilgNg])ﬁH Rd35. 09‘7’5{@@@@)5}09183 acid (182 ng, 0.75 mml) in DMF (10

m.) are added DI EA 2400 L, 30 nmol ) and. ex 1@0},&2'2'1 tﬁg ne (343

ng, 0.75 rmDI) Qltﬁé %Oxtlgn‘lé n%n@bﬁldéﬁOEVﬁdahﬁ@é 5 RAUSGUDHAELONIS g HATU

(286 0. Opf8 MBhhchSofdieddd«angPart Loy i A% HEARH ho il M hEaibS
T ghebuffiRg hes g

allowed to tTT ver ght vént I's renpbved I n vacuo,

and the resosheerd: § PakntikAREH JoBlciRS R, Mﬁﬁtﬁdt&ﬁma@bﬂ@‘aﬁd KR@ESdwoisut i on
and chloroform nethanol (95:5). The aqueous |ayer is extracted with

chl or of or mpg@ipnedibrweaoifonhediutehNeBCQayed SHatk (hasdfealwi The brine, dried

Na2s04, d. and 20 t rated 20% of
The antio. Qambing DI icaeE > ATt miper s Sras ne brepRet e e de 1 50
mg, 0. 15 myplgeian Medhd ré;?r&%{)% 3- &]@@%ﬁ 88 ArtM Uy do@ 197) {o9rRyicr:) apiRdE 66 Ny,

0.35 mmol) 1n MeOH (5 e so is renoved in vacuo, and the
remai ni ng (BABYcwculsted fr (BN tH: h@e@ﬂﬁefoclﬁdﬁﬁ) 07Tﬂhe m xture is stirred

overni ght at A T lid eci co I n,..25 washed
with ether, andge&kéég(%)lrﬂg’v‘g (gbl ?SBLtedtnb %1({ %ﬁﬁut?on&arrpl e
25(i) as a 144 ER% L%mﬁm% 84, 6.72,
4.35- 4.34 X@Egg‘%ﬁ%ga@ 5?@%@%}%{?%“% 89 %2 SO eI G 1 g5
The f olif owidrgp-wx@ngpideke mamdms pnnpahii édn anwrhaﬂn gnd dlavast t@@tﬁpﬂ ioMgrnpghdcedur es
di scussed herein: 30 Exanp

N- (1- (6- meeh3ig-- Themiréyre uwozwgntnqt G[dr@ew ) @Smrfslﬁ%frhﬁé?szﬂ@ the pH is
di ne-
RLPL (6 oSBT AP LR ARt songrgestp dngess Jp disoled i
c] pyri di neMe@H[ fredia phsded overﬂs%mememarrgﬁrbmag/dz@ﬁfom)t .10

N (2- azabi @ivléllné["?ﬂzéoﬁjlﬁ‘éMﬁ%ﬂfPliQ"Sﬁdol%mfﬂLé[% E%Nﬁﬁggﬁi- et el bican de.
20  concentrated to dryness to afford 1-methyl-pyrrolo[2,3-c]pyridine-5-carboxylic acid
(C178) (78% yield). HRMS (FAB) calculated for CoHgN,O,+H: 177.0664, found
177.0672 (M+H).
Example 24(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with C178.
25 The following examples can be prepared according to the coupling procedures
discussed herein:

Example 24(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-1-methyl-1H-

pyrrolo[2,3-c]pyridine-5-carboxamide.
Example 24(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-1-methyl-1H-

30  pyrrolo[2,3-c]pyridine-5-carboxamide.
Example 24(iii): N-(2-azabicyclo[2.2.1]hept-5-y1)-1-methyl-1H-pyrrolo[2,3-

clpyridine-5-carboxamide.
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Exampl e 25(iv): N (2-azabicyclo[2.2.1

] hept - 6-yl)-3-bronofuro[ 2, 3-c] pyri di ne-5- carboxam de. 5 Exanple 25(v):
N-( (3R SRyob3azebi cycl of 3. 2 1] oct 3 yl)-3-bronofuro[ 2, 3- PCT/US02/29827

c] pyri di ne-5-car boxam de,

----- A e
N- [ exo- ( 45Example2dGx)e {Zzazzblf}/ﬂélﬁtz gzlhﬁptr@ﬁbcl ‘ii%‘rméﬁﬁf&a"p@ e
c] pyridi ne X rate: N~ OO0 NI HOB I N10 ~(HOC 0
Fur o[ 2, 3- cf%}’gﬁgg%gﬂb@&n{lw (7.70 g, 51.63 mmol) |s di ssolved in
pyridine E&ﬁg_rq]@ 4(Y: eﬁl(@m R)- naaaﬁéyccro[anng@hruzdg)(zmtaﬁ H-pyt&86[03+mol ) and
stirred for at The pyridine is renoved in vacuo and the resulting
resi due di skorideg-3- gar@mde (200 m.), washed with 50% sat urated sodi um
bi carbopate (4 x 90 nL), dried over 15 MgJSO4 and concentrated in vacuo to
afford 9.32 g (94% of furo[2,3=c]pyridin-5- ylnethyl acetate as a yeIIow
oil. M (Eﬂ(af_rﬂ(l@%@g]}\l (éyb (48 V-azabAdiclofd9.11HebB3-yB63-bffnofu62,363, 51, 50.
Furo[ 2, 3-cJpyridin-5-yl met hyl” acetate (956 ng, nml ) is dissolved in
CH2C12 ( 40c]pyyidaweb-cobdathide] OGmaghteori ne gas is bubbl ed through the
solution for 20 15 mn, the cqoling bath is i mediately renoved and t he
m xture stirred for 2 h. is re-cooledoto 0C, saturated with
chlorine gas, the coalingN ed and the sjol iorb,warrred tort. The
solution is |ayered th s g NaHCO3.5( 20 hDJ, rred gently for 2 h
then stirred vigorou for915 min’ The mxture is dlloted with saturated
NaHCO3 (50 nlL), extracted with CH2AO Z (1 x 40 nL then 1 x 20 nmL), dried 25
over K2C03 and Gargeptdigstriih- Sqflmeohgwl wmtm(fS]ZKgaEOﬁmﬂﬁol)as disgodraath inf

nitrogen. The solution is diluted with EtC]—Ié Yt'IFL gg K2C03
(4.09 ¢ 26TBCGndRY mindlayged Wﬁté&atﬁléarte%aﬁcéb 10 m%tﬁéﬁte@’ﬂl eéjfz\%s dded and
the m xtur stl r dryness,
par t1 17 onedadcreanelimg SR MR iy Byl SREFEILEA SC SO0
dried over v@@ﬁﬂﬁfw3Gﬁﬁ@émﬂﬂﬁb&d/1ﬁhrCHﬁdy()lODOn]'a) and ol a8€rs segaraded. SB8 ny) .
The crude material is chronatographed over a statgard 40 Bi ot age col um,

el uting wi pAUSHSIaveAExIraqiedHB Chiphd @pplplhind the sepPBAd kPRIt Bi%hi ned -
140 WO 03/Q c d mg ( 68%
of (3-chlor O%C%r%g%fgg)r : %@f?@ﬂ%énd@{?s&t‘ﬁ %&&%ﬁa@g Sélf)l{/lv&({)f1 cﬁ’l%f’ed
( DVBO- d§) : wBtHERSH (B056L.), Fef8d wBhIHCB.(231pgni60.1 mmol) and stirred for 2 5

days at rt. The mixture is concentrated to dryness, partitioned between 50% saturated

NaCl (200 mL) and CH,Cl; (5 x 200 mL), dried over Na,SO4 and concentrated in

vacuo to a yellow solid (6.07 g). The crude material is adsorbed onto silica gel (12 g)
and chromatographed over 250 g slurry-packed silica gel, eluting with a gradient of
20 50% BtOAc / hexane to 100% EtOAc. The appropriate fractions are combined and
concentrated in vacuo to afford 5.02 g (81%) of (3-bromofuro[2,3-c]pyridin-5-
yDmethanol as a white solid. MS (EI) m/z: 227 M.
Oxalyl chloride (1.77 mL, 20.1 mmol) is combined with CH,Cl, (60 mL) in a
dried flask under nitrogen, cooled to -78°C, treated dropwise with DMSO (2.86 mL,
25 40.25 mmol) and stirred for 20 min. The cooled solution is treated drop-wise with a
solution of (3-bromofuro[2,3-c]pyridin-5-yl)methanol (4.0 mg, 17.5 mmol) in THF
(50 mL), stirred for 1 h, then treated drop-wise with EtsN (12.2 mL, 87.5 mmol). The
mixture is stirred for 30 min at -78°C, then 30 min at 0°C. The mixture is washed
with saturated NaHCO5 (120 mL) and the organics dried over K,CO; and
30  concentrated in vacuo to a dark yellow solid (3.91 g). The crude material is
chromatographed over 150 g slurry-packed silica gel, elutiﬁg with 30% EtOAc/

-138 -



Oxalyl chloride (231 L, 2.6 mmol) is conbined with CH2C12 (10 nL), cool ed
to -78C, treated dropwise with DVMSO (373 L, 5.3 mol) and stirred for 20
mn. 5 Thwomootes solution is treated dropwi se with a sol eCirarsozos27

( 3- chl or of m&x@he,, $h@}1m6prtﬂtmﬁa&roylk ebhdbid agid 28ndegtratdd 82 varpd jo #mer®HE (5 nl)

/| CH2C12 (5 , Stirred for then treated dropw (1.59
n, 11. 45(3rﬁ%|g§(9991‘ohef %bmmﬁférq[% 3§>ﬂ1?3fnfdéléf PGpIb eﬁehsﬁeﬁgatwshﬂ’?é@g % nn at

0C. The mxtug aglnz/jvashed with saturated NaHCO3 (20 i) and the organics
dried over @ § concentrated in vacuo to a yellow solid 10 (410 np).

The crude nater B%roh@ﬁﬁbp@:@pygalapbadr@why&@(m&g uhAg opaok éddisidlveda gel
eluting with 15% Et OAc / hexane. The a >p r| ate fractiqgns are conbi ned and

concent¥ at wdlHR (Vebub)/t-Buft GP aniapk: /(jtre@’qed with a single portion of
(o) " ogbla Ry g Bfgﬁ%g&jgmw 255 ol s S0 ' 5 DR

3- Cnl or of up, 0fRe 3tk RYFid HicBRedis ik Tk ARRAAR K3HiTrafTs concddtratedn) vdcso th ssol ved
15 in THE (10 nmL)/t-BuOH (5 nL)/H20 (5 nL), treated with a single portion

of sodi um duynkss ﬂfh@ 1¢BAR lﬁgJ,Sp&lM imrwtey (mLkHzﬁCﬁEd(tﬂPﬁ WlthB 48 mmol ) and

stirred at rt for he actl r [ oncentr in cuo to
dryness, sﬁ&rﬁéﬂtﬂ"gﬂd %12:1\?&%‘%&? fH Cg@?c %f‘f%gﬁfa IOBH%g e%%ﬁl Sf:%%%ent r at ed
HCl and, st r [ [¥s) ff@rdfjj ned,) ofv@shed
wth wa erb% (%QSI‘I eﬁg? #ﬁgox\??g%aa%‘*&%{/%%@g%%ngc)c%&bgghéoa18 tzﬁ)gqaff())rod 364 ngy

of 3-chl or bfouticfhd] R3] pyidim Hearboxyaickoidydsiaowiatd wlids MS (/Ribméz 24b(Md- MS (El)
mz: 197 (Mt). To a stirred sol utj

3- ﬁhldorof ur of 2, 3o@ et a‘ﬂstl?én%orb‘gﬁ%&r@?({fﬂm&? (‘f]f(y@girﬁbs’?arboghﬁﬁﬁild)(lﬁ%
?1? 53/ E(Z)UZ %&Fg‘(ém nebfgggdfﬁg@qu%rgéd?@%( gi u?ggl%mglgg?gg% ?I(S?Em 25

acet one/ i Cﬁzl\@tl?—B -Adide (848 mB, 6375 anbljAThS f110rergeodledinnmmmity batls ta@lB&d in one

portion. reaction mxture is allowed to warmto rt and stir overnight.
The sollweneand HATE @Speane, i iaeed, is addedinens pettigne Theregehion PPEHEH bet ween

at ur at ed aqueoNS (AR n SALUEL00,AA0 SR QRALPLIIG AGERkaNd BYer 1 o

extract ed orm |ne organi c layers$ are washed

Wi th bri neresgivegspavaondiadteen shiukdted &ﬁe@ﬁ@Kﬁmmhﬁ@ntahatchkdrofnnnacuo to
give the amde as a white solid (125 ng, 85%. To a stirred solution of the

above ami dectizes! (83;5)0 ThaagHesny 135’?( léééﬂf%ﬁ‘ﬁéi ‘(VEh chiproierg Gdded@ war m sol uti on

of furmaric ac 49. 7. e mxture is
warned to g%manglprngwqg%ers aIrlﬁle ) ven gn}ée?gi%gﬁgé\%g 2$§4’-ﬂ1%£ef I@D 03/ 029252
PCT/ USQ2/ 298Z#ntritae udvacad e fike 50 eqpni2004) @f tiesinddeas swhlitt sdlgld with acetone (5

m.). The mxture is stirred overnight at rt. The solid is 8IIecte)d by
filtration, wasfed shired salgiewatthe gheyve amide (50 mg, 0.15 mmol) in MeOH (5 mL.

is added a solution of fumaric acid (66 mg, 0.35 mmol) in MeOH (5 mL). The solvent
is removed in vacuo, and the remaining residue is diluted with acetone (5 mL). The
mixture is stirred overnight at rt. The solid precipitate is collected by filtration,

25  washed with ether, and dried in vacuo overnight to give 53 mg (70%) of Example
25(i) as a white solid: "H NMR (400 MHz, CD;0D) & 8.97, 8.36, 8.31, 6.72, 4.35-
4.34,3.78-3.72,3.55-3.36, 3.28-3.25, 3.09, 2.25-2.17, 1.92-1.85.

The following examples can be prepared according to the coupling procedures
discussed herein:

30  Example 25(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-y1)-3-bromofuro[2,3-

c]pyridine-5-carboxamide.

Example 25(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-3-bromofuro[2,3-

c]pyridine-5-carboxamide.
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dri ed under high vacuum overnight to give 152 ng (87% of Exanple 26(i) as
a white solid: 1H NWVR (400 MHz, CD3CD) 6 8.98, 8.42, 8.32, 6.71,
4.32-4.29W033M®232 68, 5 3.50-3.35, 3.26-3.20, 3.07, 2.22-PCIRS0429897 1. 81.

The foll ow.ng e l.es n b e cecoding & d.l el icoopki-hipr.dcedur es
di scussed\,\Eég‘@ﬁﬁ"%a—i%é-n‘f};lE "8 Hcyﬁ?@%??ﬁ(%%gﬁ{gﬁ%‘éé@% g@gﬂ%@@z 1

] hept - 3-yl ) '§'7§4§&1;18é.0f uro[ 2, 3- c]pyridine-5-carboxam de. 10 Exanple 26(ii):
N-(1-(6- matalﬂrly? -azabi cycl o[ 2. 2. 2] oct-3-yl)-3-chlorofurof 2, 3-

c] pyri di neESampld2s(bi de(2-Eabinpdlel 2261 Thept)o-yiN3(iometibd 2yt lpyrdine-o-

] hept -5-yl)-3-chl grofuro[ 2, 3-c] pyridi ne-5- carboxam de. Exanple 26(iv):

N ( 2- azabi @FePE®Ide. 1] hept - 6-yl ) - 3- chl or of ur o[ 2, 3-¢] pyri di ne-5- 15

car boxam d 26 (M cRY. 1. : . -3-v)-3-b furo[2,3-
N ( (3R BR) @gﬁé@cl Jgﬁ%s@] L azabioyelol3 2 11qat 33y 3 ramofyrol
c] pyri di necpysiambaxabskamidexanpl e 27(i):

N- (1- azabi cycl o[ 2. 2. 1] hept - 3-yl ) - benzot hi eno[ 3, 2-c] pyri di ne-3- 20
carboxamde: N OS N NHNbutyl lithium(150.6 m, 241 nmol) is added

dropwi se tg_et her 00, M) at 3= Bromthin it hene (10.5
n, 80.3 nﬂé@?‘—mg&%éégﬁ%)nl %%a%gr”gﬁ?%%l%t gr@ %P@o a%gﬂ)@dr opwi se to
the chill eg]g%hm@g)&rb@@hﬁdd-ﬁm&@tbd for 0.5 h. DV 25 (16.3 m, 210 mmol)
is dissolved in ether (75 m) and added dropw se, and the solution stirred

an additional 15 h at -20C. The m€agtPon is quenched onto ice (300 g) in
10% H2S04 (200 m) ands'rr&d [ b/thl%e s turnopel low in color. The
resulting slurry is filrgrgd, Hnd the \cake i altowd to dry in the air

stream affording 1- bernz ioﬁhene-Z,%-di car bal dehyde (Cl 80) as a yell ow

solid (50% yield). HRVMS 30 (FAB) cal cul ated for ClO0H602S+H: 191.0167, found
191. 0172 ( MtH) . Furo[242]pyiBi63/yinehamol BCTP eShePeswy) is dissolved in pyridine

R

rt. The pyridine is removed in vacuo and the resulting residue dissolved in EtOAc

(200 mL), washed with 50% saturated sodium bicarbonate (4 x 90 mL), dried over

15 MgSOs and concentrated in vacuo to afford 9.32 g (94%) of furo[2,3-c]pyridin-5-
ylmethyl acetate as a yellow oil. MS (EI) n/z: 191 (M), 277, 148, 119, 118, 86, 84,
77, 63,51, 50. .

Furo[2,3-c]pyridin-5-ylmethyl acetate (956 mg, 5 mmol) is dissolved in

CH,Cl, (40 mL) and cooled to 0°C. Chlorine gas is bubbled through the solution for

20 15 min, the cooling bath is immediately removed and the mixture stirred for 2 h. The
mixture is re-cooled to 0°C, saturated with chlorine gas, the cooling bath removed and
the solution warmed to rt. The solution is layered with saturated NaHCO3 (20 mL),
stirred gently for 2 h then stirred vigorously for 15 min. The mixture is diluted with
saturated NaHCOj3 (50 mL), extracted with CH,Cl, (1 x 40 mL then 1 x 20 mL), dried

25  over K,CO; and concentrated to a volume of 20 mL under a stream of nitrogen. The
solution is diluted with EtOH (35 mL), treated with K,CO;3 (4.09 g, 29.6 mmol) and
stirred for 18 h at it. Water (7 mL) is added and the mixture stirred for 2 days. The
mixture is concentrated to dryness, partitioned between 50% saturated NaCl (50 mL)
and CH,Cl, (4 x 50 mL), dried over K»COs and concentrated in vacuo to a brown

30 solid (833 mg). The crude material is chromatographed over a standard 40 g Biotage

column, eluting with 50% EtOAc / hexane. The appropriate fractions are combined
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(acetyl am no) (di net hoxyphosphoryl) acetate (Cl152) (2.63 g, 11.0 mmmol ) is
dissolved in CH2Cl12 (50 m) and added to
1, 8- di azaWwbepwrafs. 4. 0] undec-7-ene (1.65 m, 11.0 5 nmol ) pCIusez/e9sg7 for 5

mnutes. This solution is_added dro toth chilled ophene
sol uti on. %C?fé’ﬁeﬁt%torﬁf@@ﬁ%‘l%@g% P§@ -¢hjozo Egegéc]lﬁé?fl@ﬂnfhg pl h and then

over ni ght ni n e

mat eri al gﬁﬁleﬁira(r)l-orl;laa?s Qf YR{ gl ngﬁﬁ@%@ﬁ{){%ﬁfi{lﬁ?@h g%c @S@r?ggh%?quﬂg W th

50% et hyl acet @i)@m@mﬁae 12814, Qfdinﬁmmko@Bﬁé@W%md@(lb-@l}?}éMl% ne- 3

- car boxyl ate C181) "as a 10 white solid (73%yield). M for C13HINOZ2S, (El)
mz: 243 (M 478°C,’Lﬁéatc{d1dréﬁwge %mmmmmi dl3sxsmb1)edd stirrdvbOK20 28nm ) with

H20 (3 m dde i d | ut

Sti 1 o at ThE SogiPR 60Lton B453ieq SepT e P Saprea R Hea o Beler BTHEC) -t he

and.the. pre PO BiPie 2 AR HIE PR PR CR oo &1 o over

ust

ni ght bef ofrRnpfeacduirbgvisowith £tL0(Mp5 e, 1TAS nghol).r Yhd mlxtlfmelm gired] fand0 t he
cake is rinsed with ether, giving a 100% yi el d of benzothi eno[ 3, 2-

c] pyri di netdn etr 88Ky thewe 3@ eiiniat (BCR SThegnixtwih it washed afh sﬂm@ew 0q é% ul at ed

f Cl12H7 S+H 230. 0276 f d 0275
og'[ ai ned b%@&slt %rg@inf%‘g?e O%UY(%IFQ g _aLlf ﬁon&ﬁli’tl_%edm m té)ny 1[35’ s%ﬂg] 3- Ami ne
with C182) (410h8ef. Of heooMMOmB¥ASNS BFrofiffb dedphRE OP&T 0 AGEPHERA siliea pbi
coupling procedures discussed herein: Exanple 27(i-a):
N- (1- (6- methying waﬂabﬁ"/e )Eé(l)é{s phexanp-hEhe agproprjate EActinR prerrepdined and
di

N (1L (6. AR SAaT wrie ST ST PR et G Besilgp g pyidine-S-
c] pyri di necds6RERAIARIAAite B BAPHE NAARI(CDCL)N O%gagablmhoh@ ppm. |
] hept - 5-yl ) -benzot hi eno[ 3, 2-c] pyri di ne-3- car boxam de. anpl'e 27(iv):
N- (2- azabi cycl oBXCHotoflioEhd-chyyidinetfermbaldetene [ 31 72ng) 5T indiokkis Fissolged

b d
N CoR i8Ry o TSI ol (S p L. GieyL et b Agingloportion f s 3
- car boxam gﬁonte %@Q n%%%ﬁﬁ%%%ﬁd ?@E’P@%@E’/S&% 2348 BARIIPARL s%%& lad £t for
N- (1-azabi cycl o non- 3-yl') - benzot hi eno[ 3, 2- c] pyri di ne- 3- car boxam de.
Exanpl e 28(8 ) TNe(rbactian aiktuyecis opacediratefl e prcud tyﬂ%’@bﬂsemp@lddd@]wiﬂ di ne- 6-

(10 mL), acidified to pH 3.5 with concentrated HCI and stitred at rt for 2h. The

resulting solid is filtered, washed with water and dried in a vacuum oven at 40°C for
20 18 h to afford 364 mg of 3-chlorofuro[2,3-c]pyridine-5-carboxylic acid as a white
solid. MS (EI) m/z: 197 (M").
To a stirred solution of 3-chlorofuro[2,3-c]pyridine-5-carboxylic acid (99 mg,
0.5 mmol) in anhydrous DMF (10 mL) are added DIEA (265 uL, 1.52 mmol) and exo-
4(S)-[2.2.1]-3-Amine (228 mg, 0.5 mmol). The mixture is cooled in an
25  acetone/icewater bath to —5 °C, and HATU (190 mg, 0.5 mmol) is added in one
portion. The reaction mixture is allowed to warm to rt and stir overnight. The solvent
is removed in vacuo, and the residue is partitioned between saturated aqueous K;COs3
solution and chloroform. The aqueous layer is extracted with chloroform (2X). The
combined organic layers are washed with brine, dried over Na,SQy, filtered and
30  concentrated in vacuo to give the amide as a white solid (125 mg, 85%).
To a stirred solution of the above amide (125 mg, 0.43 mmol) in acetone (5
mL) is added a warm solution of fumaric acid (49.7 mg, 0.43 mmol) in isopropanol (5
mL). The mixture is warmed to 50 °C for 10 min. The solvents are removed in
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5 carboxamde: HS N GN O 3,4-D bronothiophene (12.5 m, 113 mol) is
conbined with CuCN (30.4 g, 339 mmol) in DM (40 m) in a dry flask under
ni t rogen wWoDioBi0292682) an over-head stirrer. The reaction isPariuseszhsed refl ux
at 180C for 5 h. The dark m xture i.s then, poured _1Q . nto a | uti on of
FeCl3 (113vdsue, anddle Famsuyng resiiue i e ‘Zﬁbg?ﬁt?nea(édn eﬁhc?dméf” ®65C for 0.5
h, again usi - 70 | I Bliectdd ¥y fi8a6bA QPash&l WRARLESorHeakid and
extracted %r{}% OH%M%E];' @gé@gdn{%csf%a% e>1<t ract’ | sS washed i ndi vi dual | y

with 200 niredeasder Bivh Metuu? ¥ ernight wrgivesEUma (39 NeHiz@dpleadfli) waevhiteThe
organics are then conbined, dried over

S, filt trated,
af f or di ng 0id4 9 QINBIIH0 Witz ETBOR) i &9 =3§Bh@lﬁb A:?;ﬁgzﬂaﬂﬁép ;ﬁnsg?i g.

5, 4D Gy Aot HobhaRe 190 U, 237 2 migPy FE Suspended i n benzene (150 nf) in

a dry flask undepe RiifobREskatipldsi &h e @ega@u%cd}@@g 1§ tHefcoeplingrosalatesy|
al um num hydride (1.0OM1in taoluene) FS .0mM, 82.0 nmmol) is added dropw se,
and t he redistiseed Isdréinred at 20 rt for 2 h. The reaction is then carefully

guenched with MeOH (5 ). and pour ed. ont.o % H2 ( r(‘glﬁg i{h ice (200
g). The S|m&m&—él-Zﬁmq?hyiﬁzalvﬁxgg[@g]ﬁea-?%13\,0313? an%ﬂf%e | ayers
are all owe 4 : e aqueous layer is extracted with Et20 (4 x 200
m), and tg]g&lg%%%fsﬁéeagg%raggni cs are dried over MgsH, filtered, and

adsor bed ORkemeld 261H): VHe-(6muedieyyratabidyalo[2.2. 2 niet-drdk bohlapHeelbder 225 ¢
slurry-packed 25 silica, eluting with 40% Et OAc/ hexane. The appropri ate
fracti ons GP¥ieWALTFERP*RMACe concentrated to afford 1.88 g (36% of

3, 4-t hi oph ' xal ge _sy8ld. bb. 3- ifinp-501 z: 140
G5 P ER G EAREK A LROMOR A8 20 PRGBSy MR b e i
CH2C 2 (4CarBbantidel chilled to OC. Met hyl

acet yl anm no) (di met hoxyphosphor yl ) acet at e .8 3 7.85 .ni I is
fji sso?/ved Eﬁéﬂﬁﬁﬂl"@%é\g@"‘}zg ’Fréi‘)’/lEg’r%mﬁt'@%ﬁﬁ'%éﬁfog%.g[f’ﬁﬁm‘?@g%ﬁ%oI ). This
sol uti 9{}\6 ggﬁg)gagglggr opwi se to the chilled thiophene solution after stirring

- 144 PCT/ US02/ 29827 for 5 min. The reaction m xture is
stirred at EQQIﬂ:ﬂZQVH ABR, BRy  avahicictiis. 2dioc:3-hé-chlasbfré[8s are renoved

in vacuo and the crude material is chromatographed over 68 g
c]pyridine-5-carboxamide.

Example 27(): N-(1-azabicyclo[2.2.1]hept-3-yl)-benzothieno[3,2-c]pyridine-3-

N

i)
SN
~_N H

N-butyl lithium (150.6 ml, 241 mmol) is added dropwise to ether (100 ml) at

20 carboxamide:

-20°C under N,. 3-Bromothianaphthene (10.5 ml, 80.3 mmol) is dissolved in ether
(50 ml) and also added dropwise to the chilled solution, stirring cold for 0.5 h. DMF

25 (16.3 ml, 210 mmol) is dissolved in ether (75 ml) and added dropwise, and the
solution stirred an additional 15 h at —20°C. The reaction is quenched onto ice (300 g)
in 10% H,SO4 (200 ml) and stirred until both layers turn yellow in color. The
resulting slurry is filtered, and the cake is allowed to dry in the air stream, affording 1-
benzothiophene-2,3-dicarbaldehyde (C180) as a yellow solid (60% yield). HRMS

30 (FAB) calculated for CyoHgO2S+H: 191.0167, found 191.0172 (M+H).
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slurry-packed silica eluting with 70% Et OAc/ hexane. The appropriate
fractions are conbined and concentrated to yield 2.09 g of the carbinol

i nt er nediwDe3a2e white 5 foam The internediate is di ssolpeeasomBriCl3 (50
m) and treated with DBU (1.32 m, 8.8 mmol) and trifluoracetic anhydride
(1.24 m, 8.8 ] S NN ¢ I f Qi [ bS iSdik

ver ni ght ai i e R e S RS ISR
(50ntl) . ThenlG£Ils(1@0enl3 epdelalleiin aarick hdie Bypdsdus | ayer is extracted wth
CHC13 (2 x 50 nmi). The conbined or%ani CS Fre dried over A, filtered,
and 10 condésttylamarp)tdmgthozynbaspheryl) aceifte ((Gho2) (%6%&r%@dpggﬁéﬁﬂ§aolﬁ%r 50 g
sl urry-pack il ! h toh - e rq ate
fract; oo ansTEsib Ham Enshiag B RS PRRs 5120 S0 OB Methy

t hi eno[ 3, 4-aipY); ktitring 6 Taidueosy Talssohsion is ¥@lcd dvosfbd 1@ thdhilléd ) nf z: 193
(M. Methyl thieno[3, 4-C]prl‘i di ne- 6- car boxyl ate (250 m% 1.3 mol) is

di ssol ved thiphenaiebriony Tk yeaghien mature ig stifigd in thaicrdab Too! hangthen) 43 mol )
is added drop- w.se. The reacti.on is stirred overnight a .and is

ot tor ed_ By erDEt ditk i ReR b Sl Bl bR AL Sollp i Kot Gue i s
di ssol ved idird@ht8ErapBedidver 500aInkA -JaskddsElica Putidius50% RehypH to 3, and the
reaction again strirred overnight at A The aqueous solution is extracted

repeat edl y asetare/IRxape to #rg methyhbgnzothirmofbdsimeidinsr eatbeeylae €CIil) 88220 over
MpSO4, filter.ed on tr.at.ed.t | Low saol i The anmount of isol ated
product'%vi aV%élg‘? ?’%@R?%% Xlglgﬂ]lﬂlgr%ﬁ ’(3%1%%,(%@6”?%4338@60% | ayer is

concentrated andcidiound & 6.87amhel)Rs dike]ved IQNISVHES RIoske H,O Ex hitpcanon of
the solid aqueous residue with t OAc provided 225 nmg (97% of

t hi eno[ 3, 4-3PHr(3 dimle 6@ vapbdxgdded deapvdseaanddhy sdliidan stissriagitt. Ketet ) i z:

170 (15)" 25, T8 AL A0 L2080 Y E0UBL L0, AL 1 v

t hi eno[ 3, 4-mepxkiliae RetioRad BOMYD (FmBcdnd tHehAgs Mjegerieresith digagssed herein.
The foll ow ng exanpl es can be prepared according to the coupling procedures
di scussiéd hEreeiohitiongs Eiiagrver Right befyre precipitation is complete. The slurry 1s

- (1- (6 et bl 82 0b e oA FhPGRL:, Brthd  IORROR: drehanAb A

28(1 N-(1-( stﬁﬁi&iyé-koam&lw@di@g@.ga). a8la0fhite3so¥ill) HIMS OF BB fcadidded girne- 6-

car boxam de. - 145 WO 03/029252 PCT/US02/ 29827 Exanple 28(iii):

N- ( 2- azabi (§eHaNQ.2tH 2p08316, Soupd 2BRi0AS [ HDc] pyri di ne- 6- car boxani de.

Example 27(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
20  endo-[2.2.1]-3-Amine with (C182).

The following examples can be prepared according to the coupling procedures
discussed herein:

Example 27(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1hept-3-yl)-benzothieno[3,2-

c]pyridine-3-carboxamide.

25 Example 27(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-benzothieno[3,2-

c]pyridine-3-carboxamide.

Example 27(iii): N-(2-azabicyclo[2.2.1]hept-5-yl)-benzothieno[3,2-cpyridine-3-

carboxamide.

Example 27(iv): N-(2-azabicyclo[2.2.1Thept-6-y1)-benzothieno[3,2-c]pyridine-3-

30  carboxamide.

Example 27(v): N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-benzothieno[3,2- .

c]pyridine-3-carboxamide.
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Exampl e 28(iv): N (2-azabicyclo[2.2.1 ]hept-6-yl)thieno[3,4-c]pyridine-6-
carboxam de. 5 Exanple 28(v):

N ( (3R, 5Ryvob3mzebi cycl o[ 3. 2. 1] oct-3-yl )t hi eno[ 3, 4-c] pyr i diPEEAB02/29827

car boxam de. Exanpl e 28(vyi):,. . : T

N- ( 1- azabi Eyamale7tviy) fﬁt(x:%%‘%}?xcﬁ?{?@n@fl%‘?'i‘-ypfbp???%eﬁ%[-?’az- cgdne i de. 10
Materi al s %ggmlgﬁﬁg@ds for Determ ning a7 nAChR Monist Activity Cell-based
Assay for asuring the EC50 of a7 nAChR Agoni sts Construction and
expression of the a7-5HT3 receptor: 15 The cDNA encoding the N-term nal 201

amino acids fromthe human O nAChR t hat cont ai l.i.gand bi ndi ng donai n
of the i onExampleA8(ilad/-¢lazabicy O[g]%l]myﬁtﬁ@&a&n%gﬁ%dﬁg{%g forning region
of the usaebOSI-aITEI»dg,eceptor as described by Eisele JL, et al., Chinmaeric
ni coti m c- erot 8jner'gi c receptor conbines distinct Iigand binding and
channel specificities, Nature (1993) \g-866(6454):479-83, and 20

nodi fied by Goppi, et al., WOO /73@31. J fi neric a7-5HT3 ion channel
was inserted into pGS 175 and WhrMth ctontain the resistance genes
for G418 and hygronycin B, respectivgly. Both plasm ds were

simul taneously transfected into SH EP1 cells and cell |ines were selected
that were resi spamibtandibiochhd@eq18.5ank 1 Hymgradnig combded @ath CUGINEZO.2€pr essi ng

the chinmeric ion_channel were identjfied by. 25 their abiljt . hi_nd
f I uor escend3amEAgaIRYE KA TR FfaE]%P‘i‘d% élri’f"&%‘é‘.m TS TP esr'h\\/é\na(% ﬁlrpétrhe

hi ghest a . : bungac h NTRY Rk REx R B thepQloakeld using a
Fl uor esceﬁﬂatﬁa%%r{%gﬁég?{ﬁg%g%r (FAc(g)ﬂcpqléjeFIHI?é | neth hat s??bl y expressed
the chy metmts a aFlubbi 3f Fetle(lildeng,i70D extnbly imb AVUHChR0p Inld pedeeafind at

a- bungarotoxin binding .k after growing the cells in mni e tial medium
cont aigni ng6ﬁ°§n@§Qesrhaiagffm&ﬁ‘f‘ﬁgleg‘bve\g@?‘g‘?t%'pﬁtﬁjéeﬁ?té% lé\nc?‘ﬁgq&}? ?1 g‘?al bovi ne
serum L- gln%%fgd%th ﬁﬁ?cﬁ %k%/oﬁ‘ml).pﬁg&péxkﬂa&ﬂé sl SRALAIYVRIuAlly WER 200h11D

g/ M d 400 g/ m

fungi zone, ygronycin B, “an G 418 at 37 Cwith 6% CO2
in a standasdh GMIEG ([RAN veadd sitmatedNGICOandwater.eBbe oganieeis theR cont i nuous

culture. -146 WD 03/ 029252 [ 1JS02/ 29827 Assa t he I Vi t he

chi meri c ayompirgd, dicd o 6rrM$§8;sf§§§e A 8(3{@1@};3?@5&%&&% %(2%5 %W)l (%4;1

channel ., cel/ i id. HRMS i 1 188Job3@yf eit her
a 96 or15 383’4\3@%3{}’2??%{&%?%;%ﬁ“ﬁg%%%h%nd gr O%QE%Q% gﬁgﬁ%&lﬁnce pr?;or to

assay. On fhmdda$.90P9 (ME). assay, the cells were loaded with a 1:1 mxture of

2 MM Calcium & %%?Dijf:’}larﬁ)%i B@eln%%g.loag[ 3 .a%n%g isdslugge%ld\e/(? gn ll)erﬁzgnnert)fgé %Lll)sin

a dry flask under nitrogen utilizing an over-head stirrer. Diisobutyl aluminum hydride
(1.0M in toluene) (82.0 ml, 82.0 mmol) is added dropwise, and the reaction stirred at
20  rtfor 2 h. The reaction is then carefully quenched with MeOH (5 ml) and poured onto
30% H,S0,4 (60 ml) with ice (200 g). The slurry is stirred until all lumps are
dissolved, and the layers are allowed to separate. The aqueous layer is extracted with
Et,0 (4 x 200 ml), and the combined organics are dried over MgSOs, filtered, and
adsorbed onto silica. The crude material is chromatographed over 225 g shurry-packed
25 silica, eluting with 40% EtOAc/hexane. The appropriate fractions are combined and
concentrated to afford 1.88 g (36%) of 3,4-thiophene dicarboxaldehyde as a pale
yellow solid. MS (EI) m/z: 140 (M).
3,4-Thiophene dicarboxaldehyde (1.0 g, 7.13 mmol) is dissolved in CH,Cl,
(40 ml) and chilled to 0°C. Methyl (acetylamino)(dimethoxyphosphoryl)acetate (1.88
30 g, 7.85 mmol) is dissolved in CH,Cl, (30 ml) and combined with DBU (1.1 ml, 7.85

mmol). This solution is added dropwise to the chilled thiophene solution after stirring
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DMSO and 20% pl uroni c F-127 (Ml ecul ar Probes). This solution was added
directly to the growh nedia of each well to achieve a final concentration
2 M The woloB®2928&re i ncubated with the dye for 60 m n at PBT/US0AZI$21 hen
washed with a nodified 10 version of Earle's balanced salt solution

(MVEBSS) ai dr?gs Gl | %q’gz%ﬁc@io%ig{?{rg %4%% d atl % fo?'i' CoRdhdd QRsnigkt o e MVEBSS was

adj usted t "'uX "o crumion rough the chinmeric a7-5HT3

ion Channelvoﬁ.ﬁwd@feq{emaesh Vo Q&m&&aﬂde midi&ial @sthrmnatygmbhmbmmﬁags on the
chimeric a7-5HT3 ion channel was anal yzed on FLIPR  The instrunent was set

up Wi th an s]emmnaakadmhm‘eﬂlr@ri\gtﬂh 70%° @@cﬁwﬁmtﬂwsapwpﬁ@tesfmﬂw HEllivatts

of power. FIu cent ems su onet with an
appr opri at 80@ gﬁm?f)mﬁﬁfnﬁacst%‘ﬂ]? ﬁ@%%?{@? Eﬁ{g 15§%§1|e§%%r%% ‘g&%eAgonl st
activity ol gagh ﬁ%@&@% WBRsAREs H €dChY 50 nlpsdd tyeateddiitigDBUE(1C32Pound t o
cells expressing the chineric a7-5HT3 ion channel and neasuring the

resul ting indc88asmol) and trithecwktic balrydrida(lG24mnl t8@mnad) 1@6&1@@5’“596 t he
vation of the chine ch ann say is

-ind d a 2
Goant | tat | ¥E0Ge ﬁ%eis%acueamemvewha B e Angin EREGiea ¥ FFRBRE Y o
cal ci um i S NIERY ﬂ*@g (§%§e%6%ye%r9§®%&@'&mn&ﬂ@@q@edu@ 163t BisthéEeen

quorescence ciive concentration neéded for a conpound to cause a
50% maxi matith @HCQE(Q& 50nml)ntTha cetnbirled orgaalos |amrdrles1 aver Med QuhiéltEebend The

foll ow ng exanples., were tes ve EC50 ues from about. 40 nMto
about ]1980 Cﬁmenﬁﬁtﬁﬁfﬂ 2yaliqy ¢ 3h. Zghﬁﬂg]ﬁf) ORAqEL ed I & ol rr>(-Pac&<)eé Exanpl e
1(v Exa I & Exanpl e

82 : g | Exa% lg:a%e(i‘gﬁr%g w@ 3h7) ]?CO%(CYI%eX?neEX”ﬂ{@Jpﬁro%ﬁ'a’%evf)r%éﬁéﬂﬂrtrxg lceﬁqgf)znx(eld) , ganpl .
22(v), Examrphenfited g affiord 1|Z—2<g(ﬁﬂ%) @Bhethyl tB!enQ{BmgC]mn@nQﬁt@rbomla%taher way

for measuring a7 nAChR agoni s lvity is to determ ne binding constants
of a potentyieg?wéﬁl%l%g( i)%pé\fl i)tion bi ndi ng assay. For a7 nAChR

agoni sts, there yignopdag H9B.GRSIMBRSTd @86 Nl meAs URbdlesl usi ng
the chineric - M% QV\% 8 I? gggﬁ 1PCT/ US%WZ%% % 5HT3 ion channel as a
drug t asgetin MDD (hohi emdaftem(il tyl) 0 EMISaPHURAE nilpl #Aenmelp mﬁgiénbd@pﬂ nAChR.
Menbr ane Preparatlon 5 .Mal e Sprague- r at acrificed
by decapi t dVFon! Biigadtiea is Btiréﬁ Vet aggbaf‘ ﬁ‘i’fégg%?ig:ogjl)hﬁ ?aéfj

di ssect ed %géz&ﬁ&(fed e NS dn @i red@NDY ‘ﬁmsél%id inﬂv@ceﬁ’&'rﬂl‘)’eib% H\@I is\eddodat of
ice-cold O sucrose using a rotating pestle on setting 50 (10 up and
down st r okesljust fEh@Htormgﬁd]ﬁieeeac@on egiin sfimerbaveatightlat 00 OThe aguams selotip nut es
at 4 G Theis g)?t?a%ge%arg&g%edlly W1t Sgtc %90 18 rrﬁ)e n{"}{el c]:co%gomeda organics are dried

20  over MgSOy, filtered, and concentrated to a yellow solid. The amount of isolated
product via extraction is minimal (67 mg), so the aqueous layer is concentrated and
found to contain the majority of product. Extraction of the solid aqueous residue with
EtOAc provided 225 mg (97%) of thieno[3,4-c]pyridine-6-carboxylic acid as a yellow
solid. MS (EI) m/z: 179 (M.

25 Example 28(i) can be obtained by coupling either exo-[2.2.1]-3-Amine or
endo-[2.2.1]-3-Amine with thieno[3,4-c]pyridine-6-carboxylic acid using procedures
discussed herein.

The following examples can be prepared according to the coupling procedures

discussed herein:

30  Example 28(i-a): N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yD)thieno[3,4-c]pyridine-

6-carboxamide.

Example 28(ii): N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)thieno[3,4-c]pyridine-6-

carboxamide.
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10 20,000 x g for 20 mnutes at 4 C. The resulting pellet is resuspended to
a protein concentration of 1 - 8 ng/nL. Aliquots of 5 nL honpbgenate are
frozen atwodGom2suntil needed for the assay. On the day ofCrhsozssay,
aliquots are thawed at rt and diluted with Kreb's - 20 nM Hepes buffer pH
7.0 (at rt)Exempla286h)y N-2ezaneydelP@ddhent S44) thisnPrrarytidide-omv NaCl, 5. 36
nv KCl, 1. 2C6_brg\/l C%%lz, and 15 0.98 mM MyC12, so that 25 - 150 p g protein
are added pg% ¢85t ube. Proteins are deternined by the Bradford nethod
(Bradford, Mdhpled8@l): Ri(@chenegyclo[Z2,1]2H863B hiend9 4691 pusdingsbovi ne serum

al bum n as The pstan‘dia)rd. (Bi ndi n%; sagl%zo%@gr s%{tura]ﬁ*g%\ studies, 0.4 nL
honmogenat e car®xagitfed to test tubes containing buffer and various

concentratigons aqf iqli and, are i.ncupbat ed.i.n a_final volu of 0.5
m for 2 hornagle 286 AR N PR Bl RS nle R e o e e
incubated inRaLaldee!l in the presence of 0.05 mis MA for a final
concentration of 1 M added before the radioligand. In conpetition

st udi es, driigsnple @8évid eld-(ilmz@bcyoha B & 23nong3-yhthiern{ 3 dtd)mmslitesd-t he t est tubes
before addition of  0.05 ms [3H -MA for a final concentration 3.0 to 4.0
nM The i ncC@PEBKS- are term nat ed by rapid vacuum filtration through
Whatman G-/ B gl ass filter paper nounted on a 48 well Brandel cell
harvester. Filters are pre-soaked in 50 MM Tris HO pH 7.0 - 0.05 %

pol yet hyol eni m nalatdfialsfankdt Methods €orr Betecthining e @ ChiR AldonBs Awdiviky 5 nl
aliquots of cold 30 0.9% saline and then counted for radioactivity by
liquid scintillation spectronetry. Data Analysis. In conpetition binding

studies, t i nhi bi,ti t j C L ated. . fromthe

concentr at ih& L G(PA DAC i tﬁéqﬁ &wcﬁrﬁ&% obt ai ned from non-
-148 WD 03/ 029252 PCT/ US02/ 29827 |inear regression fitting program
according to the Cheng-Prusoff equation (Cheng, Y.C and Pnissoff, WH,

Bi ochenz. Fhenstireimmla 09 o408 reFPH: Hi Il  coefficients were
obt ai ned usi ng n- Li.near regression hPad Pr i Si i dal

dose- re¥ponse wi @?‘g&}}? 1’25&&93‘?6 g“% m\ﬂﬁaﬁﬁg}?@?gﬁmﬁ@f‘?%%/Z%Z?
What is cl a{A@R thht cdiGiRTROHEH IYindiflPadriifl ¥k fhelion Shannel was fused to the

cDNA encoding the pore forming region of the mouse SHTj3 receptor as described by

Eisele JL, et al., Chimaeric nicotinic-serotonergic receptor combines distinct ligand
binding and channel specificities, Nature (1993), Dec. 2;366(6454):479-83, and

20 modified by Groppi, et al., WO 00/73431. The chimeric o7-5HTj; ion channel was
inserted into pGS175 and pGS179 which contain the resistance genes for G-418 and
hygromycin B, respectively. Both plasmids were simultaneously transfected into SH-
EP1 cells and cell lines were selected that were resistant to both G-418 and
hyrgromycin B. Cell lines expressing the chimeric ion channel were identified by

25  their ability to bind fluorescent a-bungarotoxin on their cell surface. The cells with
the highest amount of fluorescent o-bungarotoxin binding were isolated using a
Fluorescent Activated Cell Sorter (FACS). Cell lines that stably expressed the
chimeric o7-5HT; were identified by measuring fluorescent o-bungarotoxin binding
after growing the cells in minimal essential rﬁedium containing nonessential amino

30 acids supplemented with 10% fetal bovine serum, L-glutamine, 100 units/ml
penicillin/streptomycin, 250 ng/mg fungizone, 400 pg/ml hygromycin B, and 400
1g/ml G-418 at 37° C with 6% CO; in a standard mammalian cell incubator for at

least 4 weeks in continuous culture.
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Azabicyclo,, | W Fornmula I 5 wherein Azabicyclois R2-3 2-3rl,~ R2 &,
gN 2k VNRoO N~Ro ~ Il J 2 11l IV R 2) kb %) k6 Nor GNV VI Wis L=J
R14 G=Y\ wDh3/029250 y M/ A. | Vor L\ /] | -GMZ~ Q ARCTqSQ/MSy V Rl14
(a) (b) (c) provided that the bond between the -C(=X)- group and the W
group may be attached 10 at any avail able carbon atomw thin the Wgroup

as provi deg; &w%heﬁgtlvﬁy%f%hlmélé&vgfﬁr3 Reptdr H | over al kyl,

substitute hal ogenat ed | ower ‘al kyI Each R is H, alkyl,
cycl oal kyl, hal dlgmmezt}etﬂeabtk\yiy,ofmm bHg Bnhcﬂnlaﬂmlj qellmexprs&shgtthﬁ; chaadel
napht hyl ; 15 Each R2 is alkyl, halo enat ed aI subst i le
cycl oal kyI Weéi? plateantOGaCh WBﬁ Ofpltheéla Ror 384 &’@H Bf\v%lgé)éjlﬁﬁélﬂ nk5 or

ké is O; . Sub ,

o 15 o 13 Sehiliebe Bt as ool bt oy, o %‘ﬂ? %‘e%%mh 15 %o &
03/ 029252 BQI{LH@GEZZ AN Talcidm-Gréerr t,-AM1 (NﬁolMu%)Pr&K oBdisda(F3)in anhydrous
N=C(R3) - C(R15) 2, C(R3)=C(R3)-N

Ré%lo 2- N(R4) R3) 2 R3) =N,
N Ré) O ROJIMSORBZ0YCo by (195 ) Miskeray Prcbeo b0t Fesp o iR w3 2
AR3)2-0C C(tme growth media of each well to achieve a final concentration 2 UM. The cells
were incubated with the dye for 60 min at 37° C and then washed with a modified
10 version of Earle’s balanced salt solution (MMEBSS) as described in WO 00/73431.
The ion conditions of the MMEBSS was adjusted to maximize the flux of calcium ion
through the chimeric o/7-5HTj; ion channel as described in WO 00/73431. The
activity of compounds on the chimeric o7-5HTj; ion channel was analyzed on FLIPR.
The instrument was set up with an excitation wavelength of 488 nanometers using 500
15  milliwatts of power. Fluorescent emission was measured above 525 nanometers with
an appropriate F-stop to maintain a maximal signal to noise ratio. Agonist activity of
each compound was measured by directly adding the compound to cells expressing
the chimeric ot7-5HT3 ion channel and measuring the resulting increase in intracellular
calcium that is caused by the agonist-induced activation of the chimeric ion channel.
20  The assay is quantitative such that concentration-dependent increase in intracelluar
calcium is measured as concentration-dependent change in Calcium Green
fluorescence. The effective concentration needed for a compound to cause a 50%
maximal increase in intracellular calcium is termed the ECsq. The following examples
were tested and have ECsq values from about 40 nM to about 1200 nM: Example 1(i),
25  Example 1(i-b), Example 1(i-d), Example 1(v), Example 1(vi), Example 2(v),
Example 7(i), Example 7(v), Example 8(i), Example 11(i), Example 21(i), Example
21(v), Example 22(i), Example 22(v), Example 25(i), and Example 26(i).

Binding Constants:
30 Another way for measuring o7 nAChR agonist activity is to determine binding
constants of a potential agonist in a competition binding assay. For &7 nAChR

agonists, there is good correlation between functional ECsy values using the chimeric
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A(R3)=C(R3)-O, C(R3)2-C(R3)2-0, S (R3)=C(R3), S-C(R3)2-C(R3)2, 5
C(R3)2-S-C(R3)2, C(R3)=C(R3)-S, or C(R3)2-C(R3)2-S; Each R3 is

i ndependewblog/oz028bnd to the core nol ecul e provided that omCy/usnz298&%3 and no
R6 or R15 is also said bond, H alkyl, substituted al kyl, hal ogenated

al kyl, al k@SHT; isnlbarinelaserdag leegstiand haidingafinisdoteomaieynds it ny | |
substltut ed al kynyl %ll%genat ed al kynyl, -CN, -NO&2, F, Br, d, I, - OR19,
C(C))N(RlOFQdOg»eN("F?l% QA R19, 10 -S(O)2R19, -C(O)R19,-CO2R19, aryl, R7, or
ROi J, L, M and Qare N or C(R6) provided that only one of J, L, M or Q
is Nand the others are C(R6), further provided that when the core

mol ecul e i sMahbrasdpepatiohe pyridinyl moiety at M Qis C(H), and further
provided that there is only one attachnment to he co e 1§aheCU| 15 G and

Y are GBR6), pr ddalaSaragherDairyiatnélirt @reesapg OR Y %enyl

Zﬁlféé %n g*%%ﬁ {)(}eﬁml mél;%/‘é e‘?%}f%)’ar@g‘l %Qf‘mﬁ%c’?m oéhleﬁ%#‘bm tuted atlot,

het er ocycl pahlsybnizdibinaoeiaheds Wet weighysil ioakdlil0,32 Muhetbbd mﬂmgja rotating
het er ocycl oal kyl , R7, or R9; 20 Each R5 is |ndependently H, | ower alkyl, or
| ower al kelpyflitle essHingeo ) @0 updepdawa sirpkesy, The %ﬁogepatea centrfnged Br3 - ORS,

-SR5, -N(RR) a..bond to re nol R6
and no R3 3O%|Qf¢5g fa IQJP’(?HEBHH&% ?g @eg&aﬁa@g %5°0m g& g]%dcegl ;\f%m)ty oRgel s
5- ”E”b%ged 2B RORFR TP trhiGulPROr ch’h‘h&re%’l'uﬁ%b@l?et@&x@hﬁbéﬂdé@ toh bRiteint he 25
ring 1 héteroatons i ndependently selected fromthe group consisting of

—N;j f - NE} Rl;@%}centra@on ofhd8 ﬂ@mLanIuatslomg 110)9 homugmatdanefrbzwte@ﬂé@ from R18
an urther havin 0-3 substituents independentl ect dfromF, d, Br,
or I, or R?ln'rﬂsn@dﬁ‘i‘efﬁ!?é]ﬁ“e%ﬁsaﬁ Setherday gt ﬂi?laéﬁye lqﬁﬁé %Y hﬁwé AR ed ring

f
or NR17, - P B oR 5N B s B O R MREE e 1 T °

C(RIG) of NaFOs anehmb2 KahPaG3 127 eN DaEhententM K Gel. 2 tmdd Caftynand

15 0.98 mM MgCly, so that 25 - 150 pg protein are added per test tube. Proteins are
determined by the Bradford method (Bradford, M.M., 4nal. Biochem., 72, 248-254,

1976) using bovine serum albumin as the standard.

Binding Assay.

20 For saturation studies, 0.4 mL homogenate are added to test tubes containing
buffer and various concentrations of radioligand, and are incubated in a final volume
of 0.5 mL for 1 hour at 25 °C. Nonspecific binding was determined in tissues
incubated in parallel in the presence of 0.05 mls MLA for a final concentration of 1

1M, added before the radioligand. In competition studies, drugs are added in

25  increasing concentrations to the test tubes before addition of 0.05 mls [3H]-MLA for a
final concentration 3.0 to 4.0 nM. The incubations are terminated by rapid vacuum
filtration through Whatman GF/B glass filter paper mounted on a 48 well Brandel cell
harvester. Filters are pre-soaked in 50 mM Tris HCI pH 7.0 - 0.05 %
polyethylenimine. The filters are rapidly washed two times with 5 mL aliquots of cold

30 0.9% saline and then counted for radioactivity by liquid scintillation spectrometry.
Data Analysis.

In competition binding studies, the inhibition constant (Ki) was calculated

from the concentration dependent inhibition of [PH]-MLA binding obtained from non-
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C(R16)2, C(R16), O, S, N, and N(R18), provided that both & and G3 are not
simul taneously 0O, sinultaneously S, or sinultaneously O and S, or / & GZC
G 5 wheweimod2ss C(R16) or N, and each & and G3 are i neeparsdzeasky
selected from C(R16)2 C(R16), 0, S, N and N(R17), each 9-nenbered

fused-ring urther
naving o3 DOBCrEIaad REEhomBRBtrb R CRRCRRL Tt PTG el T
wherein they Y aﬁ@?ﬁtsyofﬁtWaph&@cm7 FlaeiaslDsL i 8699-31@85 1993)defilined | n

formula | at any position on either ring as valency allows; Each R8 is

i ndependentaogifiqiends wwe obmedg@Mtl@a—lmemegregum(Gr@mP@d Biseysigmorak | oal kyl |
hal ogenat ed %cloalk SUbﬁf i d cycl oal kyl, heterocycl oal kyl
halogenate F@?S@v Wﬂ? ©S tltuted heterocycloalkyl, R7, R9, phenyl ,
or subsgtituted phenyl; 15 RO is 6-nenbered heteroaromati c nono-cyclic

noi eti es contai ni ng mﬁthin the ring 1-3 heteroatons selected from=N and
havi ng 0-1 substituent selected fromRl8 and 0-3 substituent(s)

i ndependently selected fromF, C, Br, or I, or RO is 10 nenbered

het eroaromatic bi-cyclic noieties containing within one or both rings 1-3
het eroat ons sel ected from=N-, including, but not limted to, quinolinyl or
20 isoqui nolinyl, each 10-nenbered fused-ring noiety having 0-1 substituent
selected from R18 and 0-3 substituent(s) independently selected fromfF,
Cl, Br, or I, and having a bond directly or indirectly attached to the
core nol ecul e where val ency all ows; Each R10 is independently H, alkyl,
cycl oal kyl, heterocycl oal kyl, al kyl substituted with 1 substituent
selected from R13, cycloal kyl substituted with 1 25 substituent sel ected
from R13, heterocycl oal kyl substituted with 1 substituent selected from
R13, hal ogenated al kyl, hal ogenated cycl oal kyl , hal ogenat ed

het erocycl oal kyl, phenyl, or substituted phenyl; Each Rl1l is independently
H, al kyl, cycloal kyl, heterocycl oal kyl, hal ogenated al kyl, hal ogenat ed
cycl oal kyl, or hal ogenated heterocycl oal kyl; - 152 WD 03/029252

PCT/ US02/ 29827 R12 is -NO2, -CN, al kyl, cycloal kyl, heterocycl oal kyl,

hal ogenat ed al kyl
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hal ogenat ed cycl oal kyl, hal ogenat ed heterocycl oal kyl, substituted al kyl,
substituted cycloalkyl, substituted heterocycl oal kyl, -ORlla -SR11,
-NR11R11,WOoGs@RIA, -C(O NRL1R11l, -NRI1IC(ORI 1, -S(O 2NRPCRAK)2/28827
-NR11S(O 2RI1; 5 R13 is -CN, -CF3, -N®2, -OR11, -SR11, -NR11R11, -C(O R11,
- C( O) NRL1R#Rat is diRhikd( O) R11, -S(O 2NR11R11, or -NR, 1S(O 2R11 Each R14 is

H al kyl, substituted al k% hal o nat ed aI kyl , al kenyl, substituted
al kenyl , hal ogeraeweepamlehilie Foamp substituted al kynyl, hal ogenated
al kynyl, F, Br, d, I, -CN, -NQ2, 0?19, -C(ON(R10)2, -N(R 0)2, -SR19,

-S( O 2R19, C(O)R19 10 - CO2R19, aryI R7 R9; Each R15 is independently
al kyl, substituted al kyl, hal ogeﬁéﬁt&yc@l\ﬁ\y al kenyl, substituted al kenyl,
hal ogenat ed al kenyl , al kynyl substituted; al K§nyl, hal ogenated al kynyl, F,
Br, d, I, -CN, -N®, -OR19, -C(ON(RL10)Z -N R10)2 -SR19, -CQO02R19, aryl,
R7, R9, or a bond to the core nol ecul e provided that only one R15 and no R6
or R3is 15 said bond; Each R16 is independently H, alkyl, cycloalkyl,

het er ocycl oaI kyl, hal ogenated al kyl, WQFIB@]ér{at ed cycl oal kyI , hal ogenat ed
het er oc%//cl o] éfﬁlA@%%tl"’ tuted al kyl, substituted cycloal kyl, substituted

het er oc I, NCJZ -CN, -OR,,, -SR,, -NR11R11,
-C(OR11, C(O)NRllRl -NRIIC( )R 1, -S(O2NRI1R11, 20 -NRL IS(O)ZRI 1,
or a bond directl ndi r g@t attached t.q/the core ¢dle, provided
that there is onl e said odtothec m)lecul in the 9-nenbered

fused-ring noi gi§,"Nurt her that sed rj r\gty has 0-1
substituent sel ect ed from al kyl cI oal k ét erocycl oal kyI hal ogenat ed
al kyl, hal ogenated 1 cycl oal kyil , hal ogenat e het erocycl odf kyl , subst it ut ed
al kyl, substituted cycloal kyl, 25 substituted heterocycl oal kyI - OR11,
-SR11, -NR11R11l, -C(OR11, , -C(ONR11 - CN, NRllC(O)Rll

-S(O 2NR11R11, or -NR11l S( ¥5 and furt ﬁa} Qvi ded that the fused-ring
noi ety has 0-3 substituen‘ | ected fr , Br, or |I; RL7 is H,

al kyl, hal ogenated al kyl, ut ed”al k oal Kyl , hal ogenat ed

cycl oaI kyl, substituted cyQ/I oal kyl, phenyl, -S02R8, or phenyl having 1
substituent 30 selected from R18 and furtheVI havi ng 0-3 substituents

i ndependently selected fromF, d, Br, or |I; R18 is alkyl, cycloal kyl,

het er ocycl O¥likyl , hal ogenated al kyl, haI ogenated cycl oal kyI , hal ogenat ed
het er ocycl oal kyl, -OR11, -SR11, NRI 1R11, C( O R11, -153 WO 3/ 029252

PCT/ US02/ 29827 C(O) NFH:.‘IR 1, -CN, - Nljl 1C( S(O) NRl
“NRL1S(O) 2Ri i, -NO2, Al ky w ,,
\ 7/ , I
Q .A' MQ

A~

r

(a) ()

provided that the bond between the -C(=X)- group and the W group may be attached
10  atany available carbon atom within the W group as provided in R3, R, and Rys;
Xis O, or S;
Ry is H, lower alkyl, substituted lower alkyl, or halogenated lower alkyl;
Bach R, is H, alkyl, cycloalkyl, halogenated alkyl, substituted phenyl, or
substituted naphthyl;
15 Each R; is alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, aryl, F, Cl,
Br, I, or R, is absent provided that ks, ks, or ke 15 0;
Ra.3 is H, alkyl, substituted alkyl, halogenated alkyl, F, Cl, Br, or I;
kpisOor1;
ks and k¢ are independently 0, 1, or 2;
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substituted with 1-4 substituent(s) independently selected fromF, Cd, Br,
I, or R13, cycloalkyl substi tuted with 1-4 substituent(s) independently
sel ect ed WomaoB925Cl , Br, |, or R13, or heterocycl oal kyl ®avaisor/essed w th

L4, Substituent () Aosme %ﬁ o S0 & Ry =Cib B Rar iR bt it o
phenyl, or ég@ZZLNg%gﬁRn)ap@&Qyi %%)W?ﬁgﬁgﬂ{@})%@( ¥, accept abl e salt,

racem c m Xt *The conmpound of claim

1, wherei n (Hs3-O(Rs3- N(lmg CoORa)C(RaY, @4@(Rg)za:(m4\)a;eoeRg)2~Blcﬂ§)zH al kyl, or

| | kyl 4. Th d of W 15 5. Th
gg(r:rpgﬁndyof B R ot Rap B oS T Rerb a5 SR e .- yT. thienof 2, 3-

oLy oL e RS rtlchtenol s, 2 il n-2-y1

t hi eno[ 2, 3-c] py rlE;ﬂJhngas depérdiegmod Bar?d' toCi]llé)Udrb ﬁidﬂeo’ﬁieyﬂrowded that only one

thleno[32c]pyr|d|n -yl, thieno[3, 2 ]]-erdln furo[32c]§)yr|d|n 20
2-yT 1 uf ol At ok g sid o .3 { pybstiaited Sy halogenated alky
fur 0[2 3- c] d| n

2. 30 hydr oP% F %5%%%8%{ [f?“iﬁenatlégx %y?‘lgﬂﬁ&[sﬂb%‘mﬂ:tf%%‘wlh 5-yl
optional | y 1 har%&faﬁ@nﬁn A, N7 dbsf t?rleitbe;arde@mCﬁt sagrsmﬁd@éalmgy al | ows

and as all owed by the definition of Wwith F, , -CF3,
- OR5, -10R19S(0).BR6 ;C(BR19;COM148Y52, R% N(Ra,O) 2, -C(OR19, -C0O2R19,

LKONRIOD, - S0 Ean P gr G SRR BBt AT RE R Y
al kynyl , haheggRat£6 CaRKYRiher @b¥ilded {%Zn wiSh 1HRNrd bl has isohirpaab ke

substltuted on a nitrogen as allowed by the definition of Wwth alkyl,
hal ogenat ed’yaldkrwﬂ moseipet M @ ie €(H) lepdl furthee pratideg thatibdre tpeawdit @ cycl oal kyI

substituted. c het e cl oal kyl, hal ogenated heterocycl oal kyl,
substi t ut ec?tt\?éﬁrﬁgﬁ ﬁ%eyc [?fili% or R9 provi ded that one carbon is

used tosbond Wt@ hde &@CSR z‘éfiidlle@ that whé®the M€leO13¢ B2%AE%d RCHPYRRRY129827

6. The conpound of claim erein the optional substituents are sel ected
from F, Brmoigty,at|y, G(SNIH CF3, -OR5, -SR5, -N(R5)2, -C(OR5, -CO2R5,

5,
alchc/))nyl( !Qla}ér e %”01) ?}ES 24 ’I r 8 %C?/?}ﬁ%lhg}féwiﬁ tylt%FF%%&JéF‘XﬂgFWte Iog\tNle:)nal |y
substi t ut ectycloalkyl, substltuted cycloalkyl, heterocycloalkyl, halogenated heterocycloalkyl,
substituted heterocycloalkyl, R, or Ro;
20 Each Rs is independently H, lower alkyl, or lower alkenyl;
Each R is independently H, F, Br, I, Cl, -CN, -CF3, -ORs, -SRs, -N(Rs),, or a
bond to the core molecule provided that only one Rg and no Rz or R;s is said bond,
V is selected from O, S, or N(Ry);
R7 is 5-membered heteroaromatic mono-cyclic moieties containing within the
25  ring 1-3 heteroatoms independently selected from the group consisting of =N-,
-N(R;7)-, -O-, and -S-, and having 0-1 substituent selected from R;3 and further having
0-3 substituents independently selected from F, Cl, Br, or I, or R7 is 9-membered

fused-ring moieties having a 6-membered ring fused to a 5-membered ring including
: Gy
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5wth -CN -CF3, -NO2, -0ORl1, -SR11, -NR11R11l, -C(ORlla -C(O NR11R11,
-NR11C(O R11, -S(O 2NR11R11, or -NR11S(O) 2R11l, wherein R11 is H, |ower

al kyl, Iwaees/oabngenat ed al kyl, or |ower substituted al kylCT/US02/39327
conmpound of claim®6, wherein Azabicyclo is Il, V, or VI. 10 8. The c¢onpound
of claim7, wherein each k2, k5, and k6 i6,i ndependently 0O or 1. 9. The
conpound of claim8, wherein R2 is [alk ogenated al kyl, substituted

al kyl, or is absent provided that or3k6 is 0. 10. The conmpound of
claim9, wherein Rl is H or | ower al nd wherein R2 is |ower alkyl or

i s absent pr t K Th of claim 10,
wherein t he e(ghsdé &is‘ gfl §§)Cl 2(811 azSaab%gri/dcl?P %rtdfntgy %‘?&Pe%uf“oqn

] hept - 3-yl )ctcl{I@L?c&l@] @ysudl ﬂ@rﬁ(m@r@@m@uﬂﬁx both G, and Gj are not

Exo-4(R) - N-(1- azabi cyclof 2

] hept - 3-yl )sﬂlanb{a@ogsly@ynnldtaneoﬁlm%mb@mﬁiadeously@@nqlJS(qr azabi cycl o[ 2. 2.1

] hept-3-yl)furo[ 2, 3-c] pyri di ne-5-car boxam de; 20

(+)-N-[endo-I|-azabi cycl o[ 2. 2. 1] hept - 3% @rzo[ 2, 3-c] pyri di ne-5-car boxam de;
(-)-N-[endo-|I -azabicyclo[2.2.1 7

] hept-3-yl]furo[ 2, 3-c] pyridi ne-5-ca ;

N- (1- (6-gret hyl ) - azabi cyclo[2.2.1 3

] hept 3-yl)furof 2, 3-c] pyri di ne-5-carboxam de; N ((3R 5R)-1-azabicyclo
2.1 ] ocwhaemy(B)Sf@@hs)[czl\B-a@]ipm(ﬂhm@@;»aranrbi@pmﬁed@y sele¢igdifremabi cycl o

[ . 2. 2] non vl ) 2 i ne car boxam de. 25. :
N-[ (ex0) - azéi@f (II:@[; é 3 Ilah%“bt%@ 5? ?alchgolfl?n erg?%yp&-&hﬁén%etgg?ggggfﬁ de;
N (1-(6- mtéﬁlékt)tué‘@t%@l'e&ﬁé@ IR PR % a%d]ﬁ!i}ﬁﬁl“ h§V1M§ beu%stltuentfs) mde%endenﬂy
[ 3, 2-c] pyri di ne-6-carboxam de; N-((3R 5R)-1-azabicyclo
] oct - 3- yI ) fag]rag{e@l fhong Fp¢t. it ovel, Sheraimibs gnm«ety attaches to other substituents as
N- EEIL. :; i %gl%nfllﬂﬁnat g’m}y p(.)>sf1tllolnron e?ffh%r 191J1£ X s va clen%%a ov(\:lar boxam de;
] - hept - 3- yl) 2 3E4bnvds g{depéﬁz{eamﬁﬂcslmyﬂ h&lbg&; éﬂ%ﬂ%}@%@iﬂt@t@d a1§91 N-(1
-(6-methyl ) - azab| cycl o[ 2. 2. 3-di hydr of urof 2, c] pyri di ne- 5-
car boxam desycNalky3 Iha@g}:na_’te(hga:}b)a&igyd;l sgpgltlzteg cycloalkyl heterocycloalkyl,
]085:5282?2) Ig«éﬁ’gg%'@tg?( gérgfg%a[)%ﬁ Cllbpy tu %Ih%?erocycf:oa{ky?)%pk > Phenyl 105r5 Vo
N-(1-azabi %ﬁktﬁh&d%h@ﬂzﬂon 3-yl)-2,3-di hydrofuro[ 2, 3-c] pyri di ne-5-car boxam d
e; N (1l-azabicyclo | 2.1 ] hept - 3 yl)-7-chlorofuro
[ 2, 3-c] Pyri di ne-Bs s&rinewheicd deteragrqmaticenemt-¢yel iy mpietiss cowihinfng, vithin the

N ((3R sR) it Anrleettins Sasa i b s s R BREN B UF seeep fome- 5- car b

oxam de; and 0-3 substituent(s) independently selected from F, Cl, Br, or I, or Ry is 10-

—

membered heteroaromatic bi-cyclic moieties containing within one or both rings 1-3
heteroatoms selected from =N-, including, but not limited to, quinolinyl or
20  isoquinolinyl, each 10-membered fused-ring moiety having 0-1 substituent selected
from R;g and 0-3 substituent(s) independently selected from F, Cl, Br, or I, and having
a bond directly or indirectly attached to the core molecule where valency allows;
Each R)g is independently H, alkyl, cycloalkyl, heterocycloalkyl, alkyl
substituted with 1 substituent selected from R;3, cycloalkyl substituted with 1
25  substituent selected from R3, heterocycloalkyl substituted with 1 substituent selected
from R;3, halogenated alkyl, halogenated cycloalkyl, halogenated heterocycloalkyl,
phenyl, or substituted phenyl;
Each Ry, is independently H, alkyl, cycloalkyl, heterocycloalkyl, halogenated
alkyl, halogenated cycloalkyl, or halogenated heterocycloalkyl;
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N-(1-azabicyclo[2.2.1
] hept - 3-yl) -3, 3-di net hyl - 2, 3-di hydrof uro[ 2, 3-c] pyri di ne-5- carboxam de;
N-(1-(6- rmomy,io)%azabi cyclo[2.2.1 PCT/US02/29827

R e e s L e

pyri di ne-
Thept - 3.yl ?ﬁé%@ér{cg?ﬁg@}'ﬂr@egrgf ﬁé-lo?&?fé:dgx}é%g&é( gglrk 10 igbr%umewd alkyl, substituted

N- ( 1- ( 6- et dpeloallaz sobatitated h2tethcyclpdikps -CR ) SR, RN, HCODR 13- ¢] pyri di ne- 5-
car boxam de

N-((3R 5R) - ”F(Qg%lgﬂl&}blNﬁii?slcz(oﬁ\dcts(@hﬁ%ll&un@t Wlfﬁfpé{leﬁ c] pyri di ne-5-carbo

d Exo-4
e 3 Oa i LERAIIN, N0 QR 2sRiy, NRyRyrs GOy, -CONRs Ry,
N- (1- ( 6- et hyR,) CeapRi, GS@)QNRZIRZI,br}N‘EpS@?RII) 3-methyl furo

[ 2, 3-c] pyridi ne-5- carboxam d

(exo) - N-[ 1- Azabi By Rop 35 H, @J]%‘e §‘1tZ§UW€1d-a§<Yilréiall®He¥lﬁﬁ6 plkyB alkepyly Su@ptHELeS- car boxa

d 3
]m o Cte 3. §,| i? %B#e{l\,l' ﬁ%t?%ﬁ]%grgloe[lﬁ | %léb éc%c} %11{}?1&3(11 }aalogenated alkynyl, F, Br,

Exo-4(9) - I\I‘Cﬂ;'lam‘b'ﬁmfz"-@ﬂl; -Z(®)N(R1p)2, -N(R10)2, -SR 19, ~S(0)2R 19, -C(O)R1,
] hept - 3-yl ) - 3- et hyl furo[ 2, 3- c] pyrl di ne- 5- car boxani de;
N-(1- (GIQretWZﬁlaﬁé)ﬂi Ry@iRG2. 2.1 | hept-3-yl)-3-ethyl furo[ 2, 3-c] pyri di ne- 5-
car boxam de; 25 depe ent 1, substitute 1 halogenated alkyl, a 1
N- ((3R, 5R) - 1- azab? cycllsos[]g Epf]i ya'},ky’ls) P ‘iﬁy u’ro}of%a (} HyY i 45 car box
am de; N (subszabydayieng!, Elalogerﬂatddeﬂ]{ﬁnyﬁ al'k)yh 1; fubstdtedl alkynyl, halogenated
- b] pyri di ne- 2- car boxam de; é) -met h - azabi c%cl o[ 2. 2.
29,

] hept - 3- yI )alkyd{B B, G}, by i- M 9 LA Be)2, -“N(R0BRIBR).~ @Oa&lab@f&&/cl 0
3.2.1 I
32,11 ook Fooda bdtladbinol AU HnG RacarRExATLeR Mz sye! o
Exo- 4( S)5 I\I-s(ai&az@gl cycl o[ 2. 2. 1] hept - 3- yI ) 3 i sopr opyl furo[ 2, 3-c] pyri di ne- 5-

car boxai n| de (6-met hyl)-azabic
] hept - 3-yl ) - 3 |s y i ielegend gltb’]%yﬂ?ﬁW&I QYélOBu(YbélﬁE%Q@é(ﬁhOG]@yl halggengod

031529252 o SR SRR PN RS o

N- (1- azabi cyubbiahd2ydlohiken butdtivlted Hetdrodictoalisul I, &IlyBl) fLuNg,2,GN, CD&{{ i di ne-5-

(1 ( 6 ot H5) ~HRaBhioy 61QIR: 2 CIPRTRERE. JVRHEQ e FQuNRadyt) f ur of 2, 3- ] py

ridine- %X -NR;1S(O)2R 11, or a bond directly or indirectly attached to the core molecule,

provided that there is only one said bond to the core molecule within the 9-membered
fused-ring moiety, further provided that the fused-ring moiety has 0-1 substituent
selected from alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl, halogenated
cycloalkyl, halogenated heterocycloalkyl, substituted alkyl, substituted cycloalkyl,

25  substituted heterocycloalkyl, -OR 1, ~SR1, -NR11R 11, ~C(O)Ry1, -NO,, -C(O)NR 1R,
-CN, -NR;1C(O)Ry1, -S(O),NR 1R, or -NR1;S(O)2R 11, and further provided that the
fused-ring moiety has 0-3 substituent(s) selected from F, Cl, Br, or I;

Rj7is H, alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated
cycloalkyl, substituted cycloalkyl, phenyl, -SO2Rg, or phenyl having 1 substituent

30  selected from Rg and further having 0-3 substituents independently selected from F,
Cl, Br, or [;

R;s is alkyl, cycloalkyl, heterocycloalkyl, halogenated alkyl, halogenated

cycloalkyl, halogenated heterocycloalkyl, -ORj1, -SR11, -NR1Ry1, -C(O)Ry,
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carboxam de; N ((3R 5R)- 1 -azabicyclo[3.2. 1]
oct-3-yl)-7-(methyl sul fanyl ) furo[ 2, 3-c] pyri di ne-5- carboxam de;
N (1- azabwoyslozf222 2. 1 ] hept - 3-yl ) -thi eno[ 2, 3-b] pyri di ne- ZPCErIISOMm’de 10

! (5 U L0 S ROl ko) B g 2 arvore

oct-3-yl)-thiy ] R¥%Gh tﬁ%’t%ﬁﬁé diy*Rlected from F, Cl, Br, [, or Ry3,
N (1- azabi cycﬁmgeag%}pnoﬁ- é%iy Hn enﬁgﬁ.1 Sy%%[?;rel dlorllne carrbo(>)<rarr113de

N- ( 1- azabi cgeloalidl Qublsu]um@bw}ﬂs-lyll s)ubstituert(sﬁ ndepdridentty &:hlmedsfr@aﬁ b6k & ke
ﬁ]gét ( g )r/rr,‘ ; Qr{l%ﬁzgec% a%rc yﬁioigbcy ﬁ%‘bﬁ'@t_uge_clcvgﬁbb—)ééﬁpﬁggeni(g) independently selected

N ( (3R, ) Féc%lcg 13

Joct-3-yl)t |en6 ]pyrl’dl ne- 5- car boxam de;

N- (1- azabi cycl o[ R;yds Bl aldgl, Byglba)lkylhmﬁsmtp%d&lm,phaldgdha[ted slkglasibetitikddde;
N- (1-azabi cycl 2 2.1 yI )-thieno[ 2, 3-b] pyri di ne- 6- car boxam de;
N ( 1- ( 6- et PRgny. aﬁa&sa{ldéqdd[ar iyl

w??gRB 5}% ) lt glza CyC %ﬁ%&lf{%@@%tﬁ)l@@aﬁtb%%c%mme and pure enantiomer

oct - 3-yl) - tineepO[ 2, 3- b] pyri di ne- 6- car boxam de; 20

N- (1-azabi cycl o[ 3. 2. 2] non- 3-yl ) -t hi eno[ 2, 3-b] pyri di ne- 6- car boxam de;
N-(1-azébicyclo[2.2.1 ]Jhept-3-yl)-thieno[2, 3-c]pyridine-2-carboxan de;

N (1-(6-nmethyl)
] hept - 3-yI )?t hi e?%?gd@%rgﬁ%ﬁﬁé WIS de; N((3 R 5
R) - 1- azabi cycl 0 Theeatngouhd @€ tladn 2y Whertihi Renie H, 21ky8 or cycloalkyl.

-c] pyri di ne- 2- car boxam de;
N- (1-azabicycl o[ 3. 2. 2] non-3-yl ) -thieno[ 2, 3-c] pyri di ne-2-car boxam de; 25

N- (1- azabi CXC| O[%hg%grhcéb%ﬁh[o; %%-3; J\%&@%[\% 13'(&3] pyri di ne- 2- car boxam de;

N (1-(6- et hyl)-aza
] hept - 311 ) -t hi eno[ 3, 2- b] pyri di ne- 2- carboxam de; N((3 R 5

R)lazablcclo 3.2.1 ] oct-3 -yl 3,
2-b] pyri din heb@g(gpﬁv@é .of claim 4, w ereln (a) 1s1: ieno[2, 3-b]pyr1d1n—2 yl thieno[2,3-

N (1 aoon ?;%&%{ﬂ%:%_yﬁlﬂ?ﬁ{ég%?éwﬁ-ﬁﬂﬁ%oré,@%&‘%@ﬂ?@?ﬁé: B T he: 30
N- (1- ( 6- met biykjidiazabi, &M@io%Zb%pﬂddi@ﬁtyl&hmhb[zf,ﬁbﬁm{iﬁ -2ybihpstoi{s-ne- 5- car boxa
mde; N ((3R 5R)-1-azabicyclo[3

oct - 3- yI) t BRGNS, H]lmﬂ[ aTC&@&@rbar dhignelde-clpyridin-6-yl, furo[3,2- c]pyndm-

N (1- azabi codhapgrs R e iy SR ot L o R I
157 WO 03/ §392863-3dJL USHH}{/&B&QH[Z 3N:]pj/r1d1(16-yle¢>mlﬁ{ pyﬁrzﬂatﬂ E—y];jynﬂi&&y]l
] hept - 3-yl) - th| eno[ 3, 2-b].p ne- 6- car hoxam d

~azabi cycl of 3. 2. onthnaazﬁubﬁwﬁd PThyR oGt @ffzrea} B%VP‘PTH?"H@S &3 8%1%‘2%?%11%8&“‘1
N-(1-azabi CXS%%d%ﬁhﬂ@é}'ﬁgyﬂ A§W§@9[§r @hcﬁl @Fca@sx@s, gl de; N (

1-azabi cyclo i eho yr| Ain oxam de; 5

ﬁ ((]I é_ (6- et f3Rs) -SREAPNEROL, OI\IZR%)zl}(E(@Rrﬁ-GKD:)Rlb hCé@N(R@zCﬁ@lindJ aileyl 2- car boxa
" 25  substituted alkyl, halogenated alkyl, alkenyl, substituted alkenyl, halogenated alkenyl,
alkynyl, substituted alkynyl, halogenated alkynyl, aryl, Ry, Ro,
and further optionally substituted on a nitrogen as allowed by the definition of
W with alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, halogenated heterocycloalkyl, substituted
30  heterocycloalkyl, Ry, or Ry,

provided that one carbon is used to bond W to the core molecule.

154 -



N- (2-azabicyclo[2.2. 1 ]Jhept-6-yl)-thieno[3,2-c]pyridine-2-carboxan de;
N-(2-azabicyclo [2.2.1 Jhept-6-yl)-thieno [3, 2-c]pyridine-2-carboxam de;
Exo- 4( S) -Wo(0302m8abi cycl o PCT/US02/29827

-azabi ] hept - 3-yl),-t hi ne -.cl pyridi ne-5- i
N (b oty ) - M EpoehlY AR AR AR ents e selected from
- car boxam qe Br, &0 1,NCN, 38F§ R))RS J.SRgz,NtQng,ch[)ﬁ{SZ CQ;Rs, -C(O)N(R10)2,

oct-3-yl)-thi enof2 3-c] pyri di ne-5-car boxam de;
N- (1- azabi cP(DRR3. IQWQI]&ﬂ - lowipr yubsstituésdoflorlardpyor allyiyé- 5- car boxani de;
Exo-4(S)-N-(1-az bIC

] hept - 3-yl ) - t hi e %I‘g)}?\‘vgrl hr%oggn%eéq %15&1&% lggver alkyl optionally substituted
N-(1- (6-smethy )Cﬁz@m cy\;@zo (bﬁllz S]RI} NRI?{R@ _CYOIR L, hC@@}N}RnR“,

3, 2-c] pyri di ne- 6-car boxam de; N ((3 R, R) - 1aza|cyclo[3.2 ]
oct - 3-yl ) - t-tNRan@(@)By 12~ %(FDWRdRJmeMS-I‘é&mEB(@QdﬁHMer@m R,; 1s H, lower alkyl,

N- (1-azabi cycl o pyri di ne- 6- car boxam de;
N- ( 1- azabi 0198’%%3305?“1 ]qﬁgﬁf %1‘%}1"31’ ngq—}?‘bfl‘? %BV}!)[ 2, 3-c] pyri di ne- 5- car boxami de;
N-(1-(6-methyl)-azabicyclo[2.2.1 Jhept-3-yl)-1 H pyrrolo[2, 3-c]pyridine-5-

carboxam de; N ((3 R 5R)-1-azabicyclo[3.2.1 ] oct-3-yl)-
H- pyrrol o 27.3- c] Pyrdothipoand of elatm s awhatein AZ2bicyclo is I, V, or VL

V- (1-acgbi cycl ol 3.2 2] non 3oyl e b putrolal 2. 3 el Ryt L dhagfay Boram o
H-pyrrol of )29 3- C]’ﬂ?:ern%o%y{gﬁp@ of éfa Hﬂga@h&@m Rgl\iﬁ Ql-:kyi @al'@%&rﬁ%d)ail@ﬂ%b@tycﬁﬂe@[ 2.2.1

] hept - 3-yl pyrrol o] 2, 3-c] pyri di ne- 5- car boxam de;
N- (( 3R, 5R) -dlkdzahis a?yseho]br:&vmed thab &4, ~k& -or [k} is16. et hyl -

R Ly R B
N (1-(6 mtllawg%)alﬁfﬂ?é %dé':dlﬂﬁ??tk onélsf‘b brOfTDfUFO[Z 3-c] pyri di ne-5-

car boxam d 1 azabi cyc
Joct-3-9) - 3- brormfuro[2 3 c] pyri di ne- 5 carboxam de;

(I;;E Eéga%i 1_ %,gb% ycl o! égggél‘}»@y ?}/l |! - 3- chI or ofuro [2, 3-c]pyridine-5-

(6, et yl) paza vl okeicdelo L e ﬁgwmo@gcqb%&mq{aaoo&amyrI di ne- 5-

car boxam de; 1-az
oct - 3-yl ) - Eahi@) aV-(i-afadiFelo] pYi| Iuhphé—yﬁﬁua[r%xhxyndme -5-garboxapivde; maceut i cal |y

acen o m xb-Qrerasrolts: | Rre-LuaOtad P S e EEO RS el 1 t he compound

s 20  (+)-N-[endo-1-azabicyclo[2.2.1]hept-3-yl]furo[2,3-c]pyridine-5-carboxamide;
(-)-N-[endo-1-azabicyclo[2.2.1]hept-3-yl]furo[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)furo[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[ 2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)furo[2,3-c]pyridine-5-carboxamide;

25  N-[(exo)-azabicyclo[2.2.1]hept-3-yl}furo[3,2-c]pyridine-6-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)furo[ 3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[3,2-c]pyridine-6-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)furo[3,2-c]pyridine-6-carboxamide;
N-(1-azabicyclo[2.2.1]-hept-3-y1)-2,3-dihydrofuro[ 2,3-¢]pyridine-5-carboxamide;

30 N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-2,3-dihydrofuro[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2,3-dihydrofuro[2,3-c]pyridine-5-

carboxamide;
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Ex0-4(S)-N-(1-azabicyclo [2.2.1 ] hept-3
-yl )furo[ 2, 3-c] pyri di ne-5-carboxam de; N-(1-(6-nethyl)-azabicyclo[2.2.1

] hept - 3- yWpfoanzf222 3- c] pyri di ne- 5- car boxam de; 10 PCT/USOZ/29827
N-((3R 5R) - 1- hi | 0[.3.2.1 rb d
N (1 avab, Yty oty o nggwgyf;,mga PR S N [

- (4S
[515- o] pyr i G he b O art 41%25’%1 (kTR gﬁf@‘%@% 1
] hept - 3- yI ) Fut qb-3nclhyt}-maabicgtcioER. ﬁi]iﬁpbﬁ»yb):ﬁ cldorofitde[ 2, BcRyriBinB)S- 1- azabi cycl o [

3.2.1 ] oct-3 -yl)furo [3,2-c]pyridine-6-carboxam de; 15
N- (1- azabi c‘iﬁé‘PQi‘[aBll‘ie 2] non- 3-yl ) furo[ 3, 2-c] pyri di ne- 6- car boxam de;

N- (1-azabi s .
hept - 331 VAR ARSI 4 sr ek LLiora iR 2 iting S pprboramide
o s o ooy S o >
] oct - 3-yl ) -@rbesahypde ur of 2, 3- c] pyri di ne- 5- car boxami de; 20

e IR e O s S il 170

] hept - 3-yl )q?gmﬁ@gl@‘a orbaidd- c] pyri di ne-5- carboxam de; (exo0)-N|
1- Azabi cycl o oct-3-yl]-3- math | furof 2, 3- 03] c%rl di ne- 5- car boxani de;
25 10 N-((3R,5R)-1- azablcyclo[3 2 1]oct-3-y1)-3,3- d1methy1 2 ydrofuro[2,3-c]pyridine-

(3R 5R) - N-[ abi c¥lclo[3 2. 1] oct - 3- yI] 3-net hyl furo[ 2, 3-c] pyri di ne-5-carbo
xam de; Cﬁ%’ B1 - azabicyclo[2.2.1

] hept - 3- yl) a0 D21 Bept 3Py dh &Ryl A6l ge:5-carboxamid
N-(1-(6- netﬁili% ggia%?%[ cl ﬁ%ﬁ pM? hep tEy l? 3@]??%31 fur?{Zoxgm(lz]epyrl di ne- 5-

car boxani deN-(R( 6(M1£R§tzablcé(21@52 %93:116@’[ -3~ Yl?) 2_|:mjethylfuro[2 3-c]pyridine-5-

oct-3-yl)-3- e ;ero[z 3-c] pyridi ne-5-carboxam de; 30
N (1- azablc %’%"? ’1 ] hept-3-yl)-thieno[ 2, 3-b] pyri di ne-5-carboxam de; N (1

- (6-net byl ) FOFRY.Clagdtdey?lo[3.2.1]oct-3-y1 2-methylfuro[2 3-c]pyridine-5-carboxamide;
] hept - 3-yl )Nf{ﬁl enoi 2, 3- b]%yr[l di r%e 5- }é%r boxam de

N- (( 3R, 5R) - Bxaas g/lcazzgpgzygloll’z 2.1Thept-3-yl)- 3-methylfuro[2,3-c]pyridine-5-
] oct-3-yl)thi ﬁno 2,3-b] pyri di ne-5-car boxam de;
N- (1- azabi ¢ %e 2] non- 3-yl ) -t hieno[ 2, 3-b] pyri di ne-5-car boxam de; -159

WO 03/ 02925 If l 2982 el 61 abi y37~h@f 1Rirc2,3- o5
| hept - 3-y| )ﬁt h'qgnoéé é b] DBK/IFCIOE% nej@écarygoxam%’e rc}2,3-cJpyridine

N- (1- ( 6- met éayboxaapedi cycl o[ 2. 2. 1

B L R R TG LSRR b e ladgeet cvel
N-(1-azabi cysr, of)3V: %1-3]&2’5?@(:3){3|2)1]6dtl3eilﬂlBZn&h}hﬁﬁym}ib]ibwﬁme@wamtﬁ(mndb 5

N (1- azablc cI02 - I)-thleno ri di ne-5-carboxam de; N- (I
- (6- et hyl ) el @z[ablcyclg[ .2.1Thept-3-yl)-3- ethylfuro ,3-c]pyridine-5-carboxamide;

]Ntu(aE)gRS 5?% )%]I (gz(g éﬂg%lf %’%}ﬁ%} %?i p q]}%pggry?)%%ﬁﬁrop 3-c]pyridine-5-
] oct - 3-yl) - thbenlids;2- b] pyri di ne- 5- car boxam de;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[2.2.1]hept-3-yD)-furof2,3-b]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-furo[2,3-b]pyridine-2-carboxamide;

30  Exo-4(S)-N-(1-azabicyclo[2.2.1Thept-3-y1)-3-isopropylfuro[2,3-c]pyridine-5-
carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-3-isopropylfuro[2,3-c]pyridine-5-

carboxamide;
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N- (1-azabicycl o[ 3. 2. 2] non-3-yl ) -thi eno[ 3, 2-b] pyri di ne-5- car boxam de;
N-(1-azabicyclo[2.2.1 Jhept-3-yl)-thieno[3, 2-b]pyridine-6-carboxam de; 10
N (1- ( 6- eOheglo928z abi cycl of 2. 2. 1] hept - 3-yl ) -t hi eno[ 3, 2- b] pgmiuto2z9887 car boxa

]mogte 3- §I|- § (]? E eﬁolf%I g%%’;?%%}/ﬁ%?%i % 313(/11 1sogroparlﬁ1ro [2,3-c]pyridine-5--

N- (1- azabi cygbsdaghide; 2] non- 3-yl ) -t hi eno[ 3, 2- b] pyri di ne- 6- car boxam de;
Exo-4(S) - N-(1azab|c clo[2.2.1 ]hept-3- Ib’i{thleno o

(2.3 .m@zsmwfomaahms-yw«mw iSO AsToyingE 2. 2. 1

] hept - 3-yl) - t.hi enof 2, 3-c] pyri di ne-5-car boxam de; 15

N- (( 3R SR) - FIRUARH eyclo[3 2.1

] oct - 3- W ) - Al 6D etn ud Z‘E'l repas Xﬁ(ﬂlaﬁﬂsmfanyl)fum[z,s -c]pyridine-5-
N (1- azabi cycl of 3. 2. ] non i eno[ 2, 3-c] pyri di né-5-car boxam de;

Exo- 4( S) - N-atbexaaidesycl of 2. 2 1

}\P?Et (g %L%JM&HR glggg-ia%asb& }gt/opg 1? t%-}(f:l?I:7b(?n)é%mls%?f-anyl)furo[2,3—c]pyridine-5-
] hept - 3- 1) s htix@RQde3. 2- ¢] pyri di ne- 6- car boxam de;
N-( (3R, 5R)-1-azabicyclo[3.2.1

] oct - 3- yl ) -Vi{i -endfiGcR{ 2P oyhaptH3 md)-6x amf 2 dodpprde)e- %arboxamlde

N [exo. Qag ! -Zé—gmﬁ:@aw&?w%bﬁ 3 hﬂvﬁgt”-%%rtﬁwgl@ PRS T SRRE B i ne- 5-

car boxam dejy; A é_ IR Papmidi %3 QZI?@dt Y-alidotz,3-b tlpymdme -2- carboxam1de

] hept - 3-yl) chl orofuro[2 clpyri ne 5- "car boxam de;
N ((3R, 5R) N{hzaahlwtd[bpﬁ]mrﬁ}<yb)tth®nyﬂ2)S—B}pghﬂmsdﬁwbtfmnﬁde{;] pyri di ne-5-car bo

xam de; har. ma al | c saJt t wherein the
conpound | 21 rpaé é‘f‘ﬁcﬁ’%%l @W?‘é'ﬁ}’ﬁf%’@?ﬁ% ?B?FE? & thereof. 13. The
(lif”pound of NG| 26 Meki)- mgfc%leazt i“f]l’féﬁﬂ??fﬂr@lehﬂZ%Ob]fpyndme -5- carboxarmde

[ exo-4(S)-1-azabicyclo -3-ylI'1-2-vinylfiro[ 3,2-c] pyri di ne-6-carb

oxam dets  NV-({3RBRAL S;abie}ak);éhﬂdﬁcmd—yl}thaho[mﬁeb]pyﬂdmyﬁ}@a?bcedamydwI furo
RE’[ (23 xg] 2{ rSI) gg@%ﬁ&g?g d?—’yl)_thljégg 2 3\/¥>%pyr1{11915-9520a%aolicgaf‘r-l;{iéJ 021 29827

] hept - 3-yl ]Ngxaééb@c;lcroml121%;%%:1?&9&@{'2 b Qi eidfire- 625 BOXAREe;
N-[ exo-4(S)-1-azabi"cycl

] hept - 3-yI N4 21((6—1@}7@1)3@}310@@10[2 ¥.hjtept-3-yh) ehidndl2, b pyridide fecafboxamidex ani de; 5
nmet hyl

3- ( 6- { [ exo-HSRAR L ambipElobt 2. 130ct Pl sthionaf- AP risinest ey raRideo| 3, 2-

] pyri dign- Zvy i hPARRCR]Y.2 QM Er-3-y])-thieno[2,3-b]pyridine-6-carboxamid
2- (3-am no- 3xoxo réglc- 1 (r?% -N—y[)ex eflo[( f azlggl ccya(r: 08([a5n12e 1

] hept - 3-yl ]Mﬁl@{a&@clot; Bgﬂﬂhapt-ﬁe}l)sﬁmmobb&aﬂpyddme -2-carboxamide;
N- [ exo-4( S)N j(l ?g ?nbelt}? )- aza{mcyc oE2 i Ii'ﬁl%pt- yﬁ tlueno[%yI% rﬁpyn(ﬁml:% carbco]xg%rdedl ne- 6-

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno|2,3-c]pyridine-2-carboxamide;

N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[2,3-c]pyridine-2-carboxamide;

25  N-(1-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-b]pyridine-2-carboxamide;
N-(1-azabicyclo[2.2.1Thept-3-yl)-thieno[3,2-b]pyridine-5-carboxamide;

30 N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-thieno[3,2-b]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[3,2-b]pyridine-5-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-b]pyridine-5-carboxamide;
N-(1-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-b]pyridine-6-carboxamide;
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10 car boxam de; N-[exo0-4(S)-1-azabicyclo[2.2.1

] hept-3-yl]-2-chlorofuro[ 3, 2-c] pyridine-6- carboxam de;

N- [ exo- 4(\8p-0302mabi cycl o[ 2. 2. 1 ] hept - 3-yl]-2-fl uorof ur o] 3P2Ta]SPy298eT ne- 6-
car boxam de; 15

N-[ex0- 4( Sy 1 48 3hiBNEL R, A0l heRtas yhlndniiosal oalie 2-hpytiisne- - car bo

xam de; 1 aza

] hept - 3-yI V- 2(3th 5R)LUazabmblmy3 ﬂuﬂm{tS ~)-tliqnef 3, 2oy Blinceacrbsearniides;
N[ exo-4(S) - azablc clo (methylthio)furo

[ 3, 2-¢] pyr |1}§1(h@zq§>_lcy§ [Qét}ﬁnd%y )jgleno %_2/ ‘tly]]pyndme b-caYboxamy e;

N 50 S b o s g stanadro 52l o

] hept - 3yl ]Nzwémemyn)ammyélum B}h%p‘@i}—pwthﬂnds[e DBe]pgiddiho anitdeamide;
N-[ exo-4(9) azabicycl o [1 1“1 -[fornyl (nethyl)am no] furo[ 3, 2-
25 c] pyri mMéM@a%ﬁ& &i@Ptﬁk bﬁww{%?—s YEFBISTC 8 PERmI9e; 1

N oPl o) a2 bl dkloko ARSI S RAARLS S Puftc AL BYSLLAiRE - O- car boxam de:

N- 6- [ exo- 4(

] hept - 3- yI | At SN2 Calztyie Y ¢lb[2€2. hBptch -gia il 3 dine-3-carb id
N-[ exo-4(S) - g([zggbl cycl o y [a%f o 91@; eﬂ(gmf gﬁpyﬂlf?fr o%cgr gxin]mp;rl di ne-6 30
car boxamni déVy- (Nn(@@)@@l 31)( lpyglg J;lb@p’b% -yDahigno[2,3- c]pyndlne- ~carboxamide;

L oLl LRSS R AL ol i sasppuam: - ot
] hept - 3- yl | 21 Gomsidel o%yizfzgﬁum fygrtﬁ{eao@ x&]@yﬁmﬁwecaeaoxmﬁdwxam de; nethyl 6-

{ [exo-4(S)-1-azabicyclo l ept - 3-yl ammi no]. carbonyl} furof 3, 2-
c] pyri d| ne- @cocma&()}ra@@@cy@op 2. ]hept—3 yl)-th1eno[3 2- c]pyndlne -6- carboxam1de

hept - 3-yI biam 822 1t11 52- ¥36¥eg®oxamid
}ngo 4{5@%@3&2 abllcl mi j@dt@yﬂ ltﬂ%‘[ cﬁ@ﬁ'ﬁm bxamide;

Cc
] hept - 3ty V- 21@@@%%&%942%9@% )3hizneBi e ipsiidiac-G-catipxamidsox ani de;
N-(1-azabicyclo[2.2.1Thept-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-y1)-1H-pyrrolo[2,3-c]pyridine-5-

carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;

20  N-(1-azabicyclo[3.2.2non-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-azabicyclo[2.2.1Thept-3-yl)-1-methyl-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-y1)-1-methyl-1H-pyrrolo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-1-methyl-1H-pyrrolo[2,3-c]pyridine-5-

25  carboxamide;
N-(exo-(45)-1-azabicyclo[2.2.1]hept-3-yl)-3-bromofuro[2,3-c]pyridine-5-
carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-3-bromofuro[2,3-c]pyridine-5-
carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-bromofuro[ 2,3-c]pyridine-5-carboxamide;
N-[exo-(45)-1-azabicyclo[2.2.1]hept-3-yl]-3-chlorofuro[2,3-c]pyridine-5-

carboxamide;
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N-[ ex0-4(S)-1-azabicycl o[ 2. 2. 1] hept - 3-yl ] - 2- (3- hydr oxyprop- | -ynyl )t hi eno[ 3,
2- c]pyridine-6-carboxam de; nethyl 3-(6- { [ex0-4(S)-1-azabicyclo[2.2.1
] hept - 3- yWwearnzf26ar bonyl } thieno[ 3, 2- c] pyridi n-2-yl) propP2Tyrsones?7 15

2- ( 3-am no- 3- oxoprop-1-ynyl )- N[ exo-4(S)-1-azabicycl o] 2.2, 1] hept-3-yl]thien
o g 2- ] pyN(@i(ﬁgnﬁgﬁdhﬁ%by}@%ﬁo%é-1}hlepéiﬁ’bﬁ"g}b@ﬁﬂ?é@?“Eipé’Fé{n?lSZ.E /]
] hept - 3-yl ] -a%}-x%éz/aangt,hi eno [ 3, 2-c] pyridi ne-6- carboxam de;

N- [ exo- 4( S)(-: 2t ec’ycl o[ 2. 2. 1] hept-3-yl]-2-chl orot hi eno[ 3, 2-c] pyri di ne- 6-

20 car boxanNge3r,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-chlorofuro[2,3-c]pyridine-5-carboxamide;
N-[ exo-4(S)-1-azabi cycl o{ 2.2.1] hept - 3-yl é 2-fl uorothi eno[ 3, 2-c] pyri di ne-6-
car boxani deor apHasxacentig)lyaceepsatile sadt hpRoR wherein the compound is the pure

] hept - 3;‘5yl ] - 2-i.odot hi eno[ 3, 2-.0}12% i di ne- 6- carboxam de; 25

N [ exo- 4( S) SFPHITfT SyPETe 2 B’telfe?-w ]-2-trifluoromethylthieno[3,2-c]pyr
i di ne-6- carboxam de; N-[exo0-4(S)-1-azabicyclo [2.2.1

] hept-3-yl]-2-(methylthio)thieno [3,2-c]pyridine-6- carboxam de;

N- [ exo- 4( S) 12- azEh¢ componpd of claim 11, wherein the compound is

NER ot o) i SRl Ehiestio . RS 25 SRR B Gine 3% SRR

] kept - 3-yI | nZ (kG 1) [ iXH_pevRdinealhessihass: - 162 WO
b3 620255 H S0 BN P B e SHRAE L PP 3 L.

] hept - 3ty | | NA¢IR ORI} fagatetyeyo[B Arii) oct} 3-hl) end P 3 Qpyrolipsy ficaibosaBidear boxani de; N-

09 iatabgrel ol L get 2yl aacetam . thien
N Lo (9 gl ersial b ogh o cystopsepusbainei i erol 3. 2
] hept - 3- yI | N1 {(dimehyly-hzbiayolo{ hi 8 ftepf-3-yDiwp[By2-t iyriding-6-cabdroxadd; de;

hept - 3-y1 | D BhaR s 22t Bt lardew- b Mbeslp Gesla dies-G-cgpoxamide;

(';;L gé gafns( g)ezvh 3%aRESIGB 9l Anén-3lyDeRor 32 ¥igyridmb ¥ b dHlgdgl 3. 2- ¢] pyri di ne- 6-
N-(1-azabicyclo[2.2.1]hept-3-yl)-2-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-2-methylfuro[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-methylfuro[2,3-c]pyridine-5-carboxamide;

20  Exo-4(S)-N-(1-azabicyclo[2.2.1Thept-3-y1)-3-methylfuro[2,3-c]pyridine-5-
carboxamide;

N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-3-methylfuro[2,3-c]pyridine-5-
carboxamide;
(exo0)-N-[1-Azabicyclo[3.2.1]oct-3-yl1]-3-methylfuro[2,3-c]pyridine-5-carboxamide;

25 (3R,5R)-N-[1-azabicyclo[3.2.1]oct-3-yl]-3-methylfuro[2,3-c]pyridine-5-carboxamide;
Ex0-4(S)-N-(1-azabicyclo[2.2.1Thept-3-y1)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-y1)-3-ethylfuro[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-ethylfuro[2,3-¢|pyridine-5-carboxamide;

30  N-(1-azabicyclo[2.2.1Thept-3-yl)-thieno[2,3-b]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Thept-3-yl)-thieno[2,3-b]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[2,3-b]pyridine-5-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[2,3-b]pyridine-5-carboxamide;
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2-acetyl -N-[exo-4(S)-1-azabicyclo[2.2.1 ]hept-3-yl]thieno[3, 2-c]pyridine-6-
carboxam de; N-[ex0-4(S)-1l-azabicyclo[2.2.1

] hept - 3- yWp-030¢4261 f | uor oacetyl )t hi eno[ 3, 2-c] pyri di ne-6- 1Pcrarsbwxsei de;

N-[ exo-4(S)-1-azabhicycl 0[12. 2.1 . - _

I hept - 3yl |41 ereewgicbt P Gisph 5 ol Giespls. 2 bippiditedi-rebxanidFinoxani de; et hyl
6- { [exo- %g%i {g& g?e%@@aefz%]fg&@[zzz 11pbPERY D In¥h TNy S 8RO W Hoxh i ROl 3. 2-

c] pyri di ne-
N- [ exo0- 4( S) Nk 5i)- r—:dfdbﬁiy&o@ 1] hepi- 53) ﬂhe}no@z Vb idifeod-2arBotdnpiyle;i di ne- 5-carb

oxam de; N[ exo- 4(8{ 1-azabi cycl o] 2

] hept - 3-yI ¥+ 31@Z4JWW of 312 8frrons3- zzll)ﬁmen@ﬁmebbyrlélaeﬁmamxa@ide

N;/[nsrl(‘)u E)[S)i\@l %S}I C)ﬁ%g[@epg% )']@2@2%0336% Ib%g'r dﬁleosocar{)oxamlde
N [ exo- 4( S)N%m@%@tmz@&%yao%ﬂiﬁ ﬁglte 3- yi{)ltm%n&[@*zb@gmwﬁ%wﬂyde; furof 2, 3-

c] pyri di ne-5-car boxam de; [ exo- l-azabicyclo[2.2.1

] hept - 3-yl dﬁﬂ(@(ﬂ SR berapidyciofd. 2;[12q03~3 Bd} thyeniof, %@Wﬂd)r;@r%parbomd@,e

Tnept -5 yi [TAF AP RIos Y i T T Racloa) BvaR s erbtatides

N a(s P
M [exo- A dé”*%%@%;@%%?%@‘%&”éﬁ%gﬁ% YolpBusuanefiehdad: ] pyri di ne-

N- [ exo-149( S)N-(1-6&G-aisittyyedzobizydo[L.2. hhppt—}}ywquendﬁ 2 JppridiherbefathoBamideyri di ne- 5-

fﬁ;g? Xgmy?ﬁé&%%?{,%@cyglogg\? %’gnﬂ 1@3&30%)@Wgw 6-carboxamide;
N-[ exo- 4(S)y. éz@%@é@@%@é@b}?ﬁe&lﬂ- lPHEEho[% 2b y§d1héJ6chai=BUkRﬂ?dehy| furo [2,3

-c]pyridine-5 5 carboxam d exo- tazabicyclo[2.2.1

] hept - 3-yl ]E®-4(®M+azhblqu‘laz[ﬂd[ Ah8pted- plyﬁhldmcrié 35 pyrafie S aaibdegmide;

N-[ exo-4(S) clo

Thept - 3y V416 BRPDSHRsy Aokt Hbeete] )hignolades oiding Saebgaamiss;

N- [ ex0-4( S)yterz ). P—)iEa.le{yglog?a Ll sss: ﬁ) bﬂlélno éfcﬁfiﬁn R¥-8bbinQle, 3-c] pyridin

e-5- carboxam dé; -azabi cycl o[ 2

] hept - 3-yl IV :61-[aizdnmlOﬁr%Qﬂl}dn}hpﬁ)ftbl]encb[ar%ﬂﬁyﬂdlne -5-carboxamide;
Exo0-4(S)-N-(1-azabicyclo[2.2.1Thept-3-yl)-thieno[3,2-c]pyridine-6-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-thieno[3,2-c]pyridine-6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-thieno[3,2-c]pyridine-6-carboxamide;

20  N-(1-azabicyclo[3.2.2]non-3-yl)-thieno[3,2-c]pyridine-6-carboxamide;
N-[exo-(4S5)-1-azabicyclo[2.2.1Thept-3-y1]-3-chlorofuro[2,3-c]pyridine-5-
carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1Jhept-3-yl)-3-chlorofuro[2,3-c]pyridine-5-
carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-chlorofuro[2,3-c]pyridine-5-carboxamide;
or a pharmaceutically acceptable salt thereof, wherein the compound is a racemic

mixture or the pure enantiomer pure thereof.

13. The compound of claim 10, wherein the compound is
30 N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-vinylfuro[3,2-c]pyridine-6-carboxamide;
N-[exo-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-2-ethynylfuro[3,2-c]pyridine-6-

carboxamide;
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c] pyridi ne-5-carboxam de; N-[exo0-4(S)-1l-azabicyclo[2.2.1
] hept-3-yl']-3-[(trifluoroacetyl)amno] furo[2,3- 15
c] pyri di woIpzmboxam de; N-[exo-4(S)-1-azabicyclo [2.2. 1pChasoz/®s2yl] -3

S F s oo MR AR  nfe ety PR 2190085 SURMATS Spyricine-c

N-[ exo-4(9)*- 2

] hept - 3-yI ] cadpdxdig@t hyl am no] f ur o[ 2, 3-c] pyri di ne-5- carboxam de; 20

N-5-[ exo- 4(S) - 1- azabi cycl o[ 2. 2. 1

] hept - 3- yl | Wilexg- 2($3=MZ@WMDW= Bthpteﬁ—aafza@xmdmj@propr\iL y@ydbﬁmr([SjZ 1
-azabicycl o ] 3-fornyl furo[ 2, 3-c] pyri di ne-5- carboxan de;

.1 1h
N- [ exo- 4( S)JJEY%% ?89@%?@1 >1 ]hept-3-yl]-3

trifl
St L S L s A

di ne- 5- cardjpxaimn-dey)poei-Bysinodie; { [ exo-4(S) - 1- azab| cyclo [2.2.1

hept - 3-yl am no] . car bonyl far , ridin

}\l- [ gxo 4)(/ 5)43 él]?éﬂ?r%%q’%f’;k 1ymy ]ﬁiﬁio"ﬁ%%q}/azébl&?ﬁi?[atzhﬂé X%Y@‘g”&ifé;?n di ne- 5-
30 car boxani gﬁ“dl# oﬁfuﬁ 1-azabicyclo[2.2.1

] hept - 3-yl] ynylt h| eno 2 3-c] pyridine-5- carboxani de; - 164 WD

03/ 029252 éx@@@oage&amcyab[[m b ptS)-yll-2aayabofoyat B AFQp@idine-6-
] hept - 3-yl ] - 3- pr op- -ynylthieno [2,3-c]pyridine-5- carboxani de;

N- [ exo- 4 S)Qalboa‘fﬁlﬂﬁe@ycl 0[2.2.1 Jhept-3-yl]-3-(3-hydroxyprop-I|-ynyl)thieno

gz( g { f}a%fgqgt?%@ a{@zggf)ég{m@ ﬁfﬁj_gglz chl?rgﬁ%r(r)] 5 2—a]|ljggnull }t hi enof 2, 3-

c] pyri di n- eayboxpmide; 2- ynoat e;

3- ( 3- am no-_3- oxopr.op- 1 nyl) - N- 0-4(9) azabi cycl o[ 2

] hept - 3- yI 1R HPEHHES) 15872 IjCWPﬁ?@ﬁ L@est-%aﬂt?oﬂw o[3;2 Clpgﬂdme

N- [ exo- 4( S)ca}bcﬁ&ﬂxt?d cyclo[2.2.1 ] hept-3-yl]-3-cyanot hi eno[ 2, 3-c] pyri di ne-5-
10 carboxamd

N- [ exo- #( S)Nél{e)aza@)dyaziab{cicla[m hhppt—B—yMlQ]-}oﬂeﬁuM[ﬁﬂat]pjmhn@ E cﬁrhb]xpmrdedi ne- 5-
E:gr goé? g]y:-jlelﬂr %I_)éo[ g()(sc))-l azggucyclo[Z 2. '1]%%&'- O—y{] 2- tnfl%loromethylgngﬂ 2 c]pyn ?12 %t— hi eno
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl1]-2-(methylthio)furo[3,2-c]pyridine-6-
carboxamide;

20  N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-(methylamino)furo[3,2-c]pyridine-6-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-(formylamino)furo[3,2-c]pyridine-6-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-[formyl(methyl)amino]furo[3,2-

25  c]pyridine-6-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-[(trifluoroacetyl)amino]furo[3,2-
c]pyridine-6-carboxamide;
N-6-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl}furo[3,2-c]pyridine-2,6-dicarboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1hept-3-yl]-2-formylfuro[3,2-c]pyridine-6-

30  carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1hept-3-yl]-2-(trifluoroacetyl)furo[3,2-c]pyridine-6-

carboxamide;
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carboxam de; 15 N-[exo0-4(S)-1-azabicyclo[2.2.1

] hept - 3-yl ]-3-iodothi eno[ 2, 3-c] pyri di ne-5- carboxam de;

N- [ exo- 4(\@p-02ozeabi cycl o[ 2. 2. 1 PCT/US02/29827
] hept-3-yl]-3-trifluoronethylthieno[2, 3-c]pyridine-5- carboxaini de;

N[ ex0-4(S)« k-azahi . rer iy )  Finem
] hept - 3- yl ]N%i? °n€‘%h§¥%c)ﬁ?{8§ i\ pigd- 2 (methylsutfonylfrol 2. Z cleyridine 6
N- [ ex0- 4( S) catb@amidegycl o[ 2. 2. 1

] hept - 3-yl ]-3-(net hyl am no) t hi'eno[[2, 3-c] E ri di ne-5- carhoxam de;

N- [ exo- 4(S) m@_tha]z@[{)ﬁegytﬂi(%}j}_azablcyclo 2.2.1Thépt-3-ylamino]carbonyl} furo[3,2-

] hept-3-yl]-3-(forpyl am t hi eno[ 2, 3-c ri di ne-5- carboxam de; 25

N- [ exo- 4( S) C-JEYTE‘&’&%?}/&?@%O&?@%. 1 [ Tpy

] hept - 3-yl In3eid-2 SﬁM'—z(ﬁEfchmeDﬁﬁ&ﬁbﬁ@&iﬁyﬂﬁeﬂd[@ﬂd]ﬁﬁm&n&6c ar boxanmi de;

N-[ ex0-4(S)-1-azabicyclo[2.2.1

] hept - 3- yl ] eaBbdx@tuidef; | uor oacet yl ) am no] t hi eno[ 2, 3- c] pyri di ne-5-car boxam de;

N-[ exo-4(S)-1-azahjcycl o] 2.2 ept - 3=y 1.; 3- cl opyl.am t hi eno[ 2, 3-
30 c] pyri di Néﬁ@-g&r}ﬂoﬁg&ﬁ#@f@?[*ﬁ-l{‘ﬁsﬁgﬁr&’%}ﬂ:%fh&ﬁﬁe@ﬁ&?%"cfé@%%@ [
] hept-3-yl]5 J{‘qm hyl am no] t hi eno[ 2, 3-c] pyri di ne-5- car boxam de;
N- 5-[ exo- 4(§§§l§ -azabicyclo [2.2.1 Jhept-3-yl] thieno [2,3-c]pyridine-3,
5- di car boxaNi[ees-4(S)16&-2W0yeis] D2 9 1Eat-PEl/ 1802, 12g82thieno| 3,2-c]pyridine-6-
N-[exo0-4(S)-1-azabicyclo[2.2.1
] hept - 314/1 ] <282¥@PYIK t hi eno[ 2, 3- ¢] pyri di ne-5- car boxani de:
N-[ exo- 4( S) yl=azakioy . -3-y1]-2-(3- rop-1-ynyl)thieno[3,2-
Nﬁf_ef(t?iﬂfgf) V&8l cl%[2|’|-% t1¥]hept 3 5,2 € ydroxyg)_ D yl) [

] hept - 3-yl ] - | 'uor oacety i eno 3-c]pyridi ne-5-"carboxam de; 5
N- [ exo- 4( S) elpfridiaz-éhiachoxhmid; 2. 1

hept - 3-yl ] - 3- (net hyl sul 1) thi .3 i di ne-5- b ide; net hyl

L SRR B e B eSS 2
i dine-3 < ¢ e -4(S) - 1- azabi lo[2.2.1

Thont - 3 vi 1 B B O 503 L pyr il o5 10" car boxan de;

N- [ exo- 44 S) 2-(3-amatui-8ypebmiop- 12yiyl } Nepro-3(S)yi-zabRy¢la[232. Blhept-3-ylidiawpted- 1

-ynyl)furo[ 2, 3- c]pyridine-5-carboxam de; N-[exo0-4(S)-1-azabicyclo[2.2.1
] kept - 3- yI | SIpBudine-0athemadspr op- | - ynyl ) furof 2, 3-

N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-cyanothieno[ 3,2-c]pyridine-6-
carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-chlorothieno[ 3,2-c]pyridine-6-

20  carboxamide;

N-[ex0-4(S)-1-azabicyclo[2.2.1 ]hept—3—y1]-2—ﬂuorothieno[3,2-c]pyridihe-6—
carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-iodothieno[3,2-c]pyridine-6-
carboxamide;

25  N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-trifluoromethylthieno[ 3,2-c]pyridine-6-
carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-2-(methylthio)thieno[3,2-c]pyridine-6-

“carboxamide;
N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-(methylamino)thieno[ 3,2-c]pyridine-6-

30 carboxamide;

N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-2-(formylamino)thieno[ 3,2-c]pyridine-6-

carboxamide;
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c] pyri di ne-5-car boxam de; 15

N-[ exo-4(S)-1|-azabicycl o] 2. 2. 1] hept-3-yl ] - 3-(phenyl et hynyl )t hi eno[ 2, 3-c] pyr
i di ne-5- warboxen de; N-[exo-4(S)-1-azabicyclo[2.2.1 PCT/US02/29827

] hept - 3- yl Jxs | 7. ) j S ; .

c] pyridi ne 8%‘?%@3% 4ob e; Ayﬁ@[@‘ggﬁ%g )mld Edfglg’g}?%%tﬁg%ﬁn 15?]tmeno[3’2

1] hept - 3- yld]pﬁﬂdlﬁe B-cdifdxamidepr op- 1- ynyl ) t hi eno[ 2, 3 20

c] pyri di ne-5-car boxam de 1-azabi cyclo

N-
] hept - 3- yI] dexgrhenyi- @%ahwyheh %ﬂl@ﬁ@f%*yﬂ ?cﬂ(B}ﬂ“roa‘P%é’LY@amH‘QﬂtB@%‘éﬁr%e

ﬁ]égi(o;ly(/ls% ]Wﬁ%b?\éﬂ %@uofoprop 1-ynyl)thieno[ 3, 2-

c] pyri disne-§-[exs-b@yanhtdic 215 2.2.1]hept-3-yl]-2- (cyclogrogylammo)thleno [3,2-
N-[ exo-4(S) - 1-azabi cycl o[ 2 1] hept - 3-yl ] di f1 uoropr op 1 ynyl )t hi eno
[3,2- c] pyrq]ﬁmn%ﬁtﬁafh%ﬁ@mede N-( (3R, 5R) - 1- azabi cycl o[ 3.2.

N (3R sR) By erap s Eol Bl at Fon R RG AT pety: c]CBVr‘chen% 6-
car boxam deoar%{aﬁ@@ SR)-1-azabicyclo[3.2.1

Joct-3-yl)-2-ethyl-furo[ 3, 2-c] pyri di ne- 6- car boxami de;
N- ((3R 5R) M-Q&E@abﬁé@bl@F@leﬁo 2. 1]hept -3-yl]thieno[3,2-c]pyridine-2,6-dicarboxamide;

oet e MO S et 2L SRS e 0 03 020252

] oct - 3- yl) - drhedahyde; f ur 0[3 2- c] pyri di ne- 6- car boxam de;

N- ( (3R 5R) - 1- azabi cycl Oé&‘ )

] oct - 3- yl ) -LacasylRyi[exn-6 )dr—@z[ablcyclepp%/l heptrieyGthistat Loz ipytidiac-65

N ( (3R, 5R) - 1 azabl(gg/cl o[ 3.2.1] oct-3-yl)-4-met hoxy-furo[ 3, 2-c] pyri di ne- 6-
car boxam de*® °5R) - 1- azabicyclo[3.2.1 ]

t-3-yl f -
osabi oyl of‘iéqg*mﬁ%é?ﬁ%"%ﬁ"? R A I P St Gl
N-( (3R BR) - @b@@ml@mow 2.1

oct - 3-yl eth furol3

N- ((3R, 5R) -1~ a2 ridi ne-6-
N (3R ) ety etiisnis s ety Sun bRk el s eyt

car boxam deoar%&ﬁg&g 5R) - 1 -azabi cycl of 3. 2.

1] oct - 3-yl) - 2- Cf/ano uro[ 3, 2-c] pyridi ne-6-carboxamde;, N ((3 R 5

R) - 1- azabi opethyl §- {B“xg 4;(S] 1 seabigyelgf?.-13hepe Biparginolgagh oyl } thieno[3,2-

3,2-c ridi-ne-6-c N-((3R 5R)-1-azabicyclo[3.2.1
]oct-!%%l) gp%‘?cg qtiﬂxg;l??o[s 2- E:]( pyri dl) ne- 6 y [

20 N-[exo- 4(S) 1-azabicyclo[2.2.1hept-3-yl]-3-vinylfuro[2,3-c]pyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1 Jhept-3-yl]-3-ethynylfuro[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-prop-1-ynylfuro[2,3-c]pyridine-5-
carboxamide;

25 N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-3-(3-hydroxyprop-1-ynyl)furo[2,3-
c]pyridine-5-carboxamide;
methyl 3-(5-{[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-ylamino]carbonyl } furo[2,3-
c¢]pyridin-3-yl)prop-2-ynoate;
3-(3-amino-3-oxoprop-1-ynyl)-N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-yl]furo[2,3-

30  c]pyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-cyanofuro[2,3-c]pyridine-5-

carboxamide;
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15 carboxam de; N-((3R 5R)- 1 -azabicyclo[3.2. 1]
oct-3-yl)-3-cyanofurof 3, 2-c] pyridi ne-6-carboxamde; N ((3R 5R- 1
- azabi cycwo[03/02254 ] oct - 3-yl)-2-fl uor of uro[ 3, 2-c] pyri di nePéTamozesam de;
N-(( 3R, 5R) za c ] 5.
e e i R e B e
N-( (3R, 5SR) -chrir&aRiidey cl of 3. 2 1]
oct-3-yl)-2-bronofuro[ 3, 2-c] [% yri di ne- 6- car boxam de;

]

20
N ((3R 5R) M{mﬁﬁsdﬂcﬂrze‘[)@ytﬂo 2otherg=3yl-3siofefer 2 Aoflpyraling Hyribaxareids: car boxa

d N-
(r)nct e3 yl) - ( (ég?ﬁ %@i Ilgq,zé ]ﬁ%)i?d}%ﬁge@% %'IE) )%rtlnéluoronéethyéfélrr ZQacrngidme—S-
N- ((3R, 3R) -chrigapide/cl o 3. 2. 1
Joct-3-yl)-3-trifludronethyl furof 3, yri di ne-6- carboxam de; 25

N ((3R 5R) M{mﬁﬁ%ﬂeamp@yao[ﬁ]bﬂhem%r}ﬂ%] 3p(meshyd thin) 6ol 2 ApZHdEpeYr i di ne- 6-
car boxam de; N ,5R) - 1-azabicyclo[3.2.1
] oct-3-yl) C’Eﬂ?%é 't hi o) furo[ 3, 2- c] pyri di ne-6- carboxanide; N-((3

R 5R)-1- az%@&&&%@?% @za&c%rleEiZtZ ?ﬂ@“?ﬁéi?lé’fﬁlﬂ@mﬁdﬁz Alctpylidedepy | di ne- 6-

30 car boxam azabi cycl o
oct - 3-yl ) - Zafoxanydegami no) f ur o[ 3, 2- c] pyri di ne- 6- carboxam de; -167 WO

o N O BB sl

2- (acetyl (g 'a)rﬁ('f@ no)-N-((3R 5R)- 1 -azabi cyclo[3 2.1

] oct - 3-yl )fur 3, 2-¢] pyri di ne- 6-carboxam de;

N-( (3R 5R) ISI-[axzc&MSf)ﬂcdtzabgyﬂom]bb]heﬁ-&w)]-32Efpmyl(m¢thﬁ)a@an@tfb}m§?a3ﬂ no] fur o[ 3, 2-
c] pyri di ne- 3 car.boxam de; ((3R 5R) - 1-azabicyclo[3.2.1 ]

oct-3-yl)- 9% Tcﬁmc’ﬁ@% ro[ 3, 2-c] pyri di ne- 6- carboxam de;

N ((3R 5R) cli-AQ)l _ ino]furo[2,3-
]oct-3-yl)- % [?%i@ Séill %mbﬁg&? E’l?rzol]he%t [])y3r E(tr}ﬂ#groacetmargglf E)ol;oegm de;
N ( (3R BR) d]pyrzdabe wat@p@miml ]

Kft ( gRy|5) R ZN(igylccggggsrlg%})g;%n%lg@)J E]rh%t%-%f]93]-Pc%rcrzllogllﬂorﬁglamlnogﬁlrgﬁ)%aéﬁ'pyndme-
Joct - 3-yl ) -2eLBY¥kdRigbdi n- 1-yl ) furo[ 3, 2-c] pyri di ne- 6- carboxan de; 15

N- ((3R, 5R)-1-azabi cycl o[ 3. 2. 1] oct - 3-yl ) -2-(pi peridin-1-yl)furo[ 3, 2-c] pyri di
ne- 6- N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3 -yl]—3—[dimethylamino]furoﬁé -clpyri ine-5-

carboxamide;

20 N-5-[exo-4(S)-1-azabicyclo[2.2.1Thept-3-yl]furo[2,3-c]pyridine-3,5-dicartboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1hept-3-yl]-3-formylfuro[2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-(trifluoroacetyl)furo[2,3-c]pyridine-5-
carboxamide;

25 N-[exo0-4(S)-1-azabicyclo][2.2.1]hept-3-yl]-3-(methylsulfonyl)furo[2,3-c]pyridine-5-
carboxamide;
methyl 5-{[exo-4(S)-1-azabicyclo[2.2.1]hept-3-ylamino]carbonyl} furo[2,3-
c]pyridine-3-carboxylate;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-vinylthieno[2,3-c]pyridine-5-

30  carboxamide;
N-[ex0-4(8S)-1-azabicyclo[2.2.1]hept-3-yl]-3-ethynylthieno[2,3-c]pyridine-5-

carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]
oct-3-yl)-2-(norpholin-4-yl)furo[ 3, 2-c] pyridi ne-6- carboxam de;

N ( (3R, 5Ryob3mzebi cycl 0[ 3. 2. 1 ] PCT/US02/29827
oct-3-yl)- ZN( EX- a(sgrlpéz@bﬂcyclémb) { mepl ByB-3poy ii-giyiibrefo[ 220cIpaui by dni de;

N ((3R 5R) - azab| cyclo[ 3

oct-3-yl)- zca(de@ém@?m n-1 - yI )furo[3 2-c] pyridine-6- carboxainide; N-((3 R 5
R? i'] S)Z/(ralbldl %&)éoggg c&cgo[ZngHh)apt% 91‘} 3' &ehyl?:%mpyppo%r 4 }rfl)thfeno[&@ furo [ 3,

N ((3R 5R) -dip ﬁ;ﬁﬁég%ﬁ}b@,kéﬁnﬁel] oct-3-yl)-2-(cycl opropyl am no) fur 0[3 2-c] pyri
di ne-6- car boxam de; N-((3 R 5R R) - 1-azabicyclo[3.2. 1

] oct - 3- vl ) -1Rethsii I3~ f{nﬁcmﬁ(ﬁd} aZalvnczypI@[ZQd]IWt-BdﬂamnG}calfoanﬂéﬁmmﬂé3-

N-(( 3R 5R bi ¢
oc§(3 yl))zﬂ?ﬂgfﬁPg i r?ﬁ'?‘-LY?P%S’T bonyl )fiiro[3,2- 30

c ridi ne- - 3. -
]m 3-yl) %%@Eﬁ’f?g’.‘ﬂﬁ y|yg‘g§boﬁ§%°) gfé%bﬁwkf{%%ﬁ}&?pﬁe el i de: -

168 WO 03/d)@@26Re-PCHVOSRRIRI827 N-((3 R 5 R)-1-azabi cycl 0[3.2.1] oct-3

-yl)-2-(pi razin- | -ylcarh o fur - 6- car boxam de;
N((3 R 5%‘?*‘3&0 é&éﬂr%@ﬁ?ﬁ@%ﬁtﬁ ﬁét %ﬂofg}e}w% 3yf dive Ryl pi p

erazi n-b- yleankeay! ] furo [3,2-c] pyridine-6-car boxam de; 5

N-((3R 5R)-1-azabi cycl o[ 3.2. 1] oct-3-yl)-2-(norpholin-4-yl carbonyl ) furof 3, 2-
c] pyri di ne-18-{exo-B(ydrazdeicydib[(ZRhER)3-t] Szaliorohidno] B33-2]dyridine-5-
]oct-3-yl)-2-(thionorpholin-4-ylcarbonyl)furo[ 3, 2-

c] pyri di ne- ‘@ﬂlfﬁ‘ta%‘;?am de; N-((3R 5R) -1-azabicyclo[3.2.1

]oct-3-yl) r ) car boxam de;
N ( (3R 5R)-I%[g§(§%‘ir yc ofmyél&l?%) Xﬂt)téyg%[ﬁm&?g%ég%s dghﬁygﬁqgasfbonyl )furo

[ 3, 2- c] pyr idirexamde;ar boxam de; N-((3R 5R)- 1 -azabicyclo[3.2. 1

]oct-3-yl)-2-for furo] 3, r|d| e-6-c oxa acetyl-N-((3 R 5
R) - 1- aZabi ydFEP-1@)3: ?fag’l%‘i‘t’[ﬁezo ]}"’Pl?tf e 3[‘1@%9t% &% Eﬁpﬁfgg’élecsar boxani de; 15
N-((3R 5R) c]ar%@{éh@/clowz 1l oct-3-yl)-2-(trifluoroacetyl)furo[3,2-c]pyrid
i ne-6- car boxam de;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-trifluoromethylthieno[2,3-c]pyridine-5-

carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-(methylthio)thieno[ 2,3-c]pyridine-5-

20  carboxamide;

N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-(methylamino)thieno[ 2,3-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-yl]-3-(formylamino)thieno[ 2,3-c]pyridine-5-
carboxamide;

25  N-[exo0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-3-[ formyl(methyl)amino]thieno[2,3-
clpyridine-5-carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl]-3-[(trifluoroacetyl)amino]thieno[2,3-
c]pyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3-(cyclopropylamino)thieno[2,3-

30  clpyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-3-[dimethylamino]thieno[2,3-¢c]pyridine-5-
carboxamide;

N-5-[exo0-4(S)-1-azabicyclo]2.2.1Thept-3-yl]thieno[2,3-c]pyridine-3,5-dicarboxamide;
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N-((3R 5R)-1-azabicyclo[3.2.1

]oct-3-yl)-2-[(phenyl) sul fonyl ]I furo[ 3, 2-c] pyridine-6- carboxam de;

N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827
]oct-3-yl)-2-(methyl sul fonyl)furof 3, 2- C]31yl‘ldl ne-6- 20 carboxam de;

N- (( 3R, 5R) N-filexaz4(B)-d yezhbipBlol2. 2;_1]hept—3 -yl]-3- ormylth1eno [2,3-c]pyridine-5-

]oct-3-yl)-4- rret h -t hi eno[ 3, 2-c] pyri di ne-6- carboxam de;

N-( (3R 5R) Cifé?%%‘ ycl o[ 3.2.1

]oct-3-yl) t hi-9n 09 BheptCl PAYBLE M SaceSBIHINORTB idne-5-

N ((3R 5R) Néllt{'?z%ta%(%g(b:)}cl 0 lgwéﬁl ]1:3 ng ﬂ?, (ghrret hoxt;@t hi eno[g%y-rc] pyri di ne- 6-
car boxam dearbx@ifhidR; 5R) - 1- azabi cycl 0[3 2 1]

KEE ( gRy lg?q) ﬂf\ifegl%)g%ﬁ%ét ?’alrzg@g;cg é CI]]B rtI—Sd}lflT%-@net}?y?sru?foo)ﬁﬁ%l%gbpﬁ—c]pyndlne-S-
Joct-3-yl) - Jehi eno[ 3, 2- c] pyri di ne- 6- car boxani de; 30

N ( (3R, 5R) aza I cycl o[ 3.2.1]oct-3-yl)-2-ethynylthieno[3, 2-c]pyridine-6-
car boxani denethl(5-3elRo-48S)R)-azzbayelo[ Z9.¢ Ihepf-3-yRaniind]cabbagd } thieno[2,3-
-yl)-2-prop-1-ynylthieno [ 3,2-c] pyridine-6- carboxam de; - 169 WO

03/ 029252 PW@S@@ZM@@@?YW(@R 5R) - 1- azabi cycl o[ 3. 2. 1

t-3-yl A -
}\l?((:( 3R, )E:Rg }i-[%éz/?tﬂ)@é F’%gfcégq%]g%%ﬁt@ W?G%’h%%r ot hllie}ﬁo2 3 le c(]h[r)l;rsl di ne- 6-
(Iifz l(Dg)l(?aig1 R?Qirb@xaréude | o] 3. 2. 1] 2-ch t hi ), 3, di 6-
azabi cycl o C i eno rj di ne-
car boxani de¥-[9xq 6@9315@)6‘ 1010198%351%?# 251%133 -@,3, é f?u"mpr -ynyl)%l]rg)é 3.
1] oct - 3-yl )Cﬂé,rg{uq T _tcgfb%?%%ez c] pyridine-6- carboxanm de; N((3R 5R)- 1

-azabicycl o yl)-2-iodot hi eno[ 3, 2-c] pyri di ne-6- car boxam de;

10 N-((3R 5R1cxol4($aainabm§z¢m[[2& Pheyit-1-9i343-@,3-difluoroprop-1-ynyl)furo[2,3-
-yl)-2-trifluoronethylthieno[3, 2-c]pyridine-6- carboxam de;
N- ( (3R, 5R) -ciPsasdng- éféﬁ?[f@m@e:l] oct - 3-yl ) - 2- mer capt ot hi eno [3, 2-c] pyri di ne- 6-

Toct 50 ) Pk pRPRn s AER0. ONEROL - bhenyletymyihienol, 3 cIpyridine-5-
N-((3R 5R) chrmamlaagcl 0[3.2.1

oct-3-yl)-2-(methyl am no)thienol 3, 2-c i dj
] yI)- N-[ e(:xo 4(95 1 azablc)yclo[Z 2.1 ][hept— 3-y p3y{3 3 J_%—tnﬂuoroprop 1-ynyl)thieno[2,3-

c]pyridine-5-carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-3~(3,3-difluoroprop-1-ynyl)thieno[2,3-

20  c]pyridine-5-carboxamide;
N-[ex0-4(8)-1-azabicyclo[2.2.1]hept-3-y1]-2-(phenylethynyl)thieno[ 3,2-c]pyridine-5-
carboxamide;
N-[ex0-4(S)-1-azabicyclo[2.2.1Thept-3-y1]-2-(3,3,3-trifluoroprop-1-ynyljthieno[3,2-
c¢]pyridine-5-carboxamide;

25  N-[exo-4(S)-1-azabicyclo[2.2.1]hept-3-y1]-2-(3,3-difluoroprop-1-ynyl)thieno[3,2-

clpyridine-5-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-methyl-furo[3,2-c]pyridine-6-
carboxamide;

30  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-methyl-furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-ethyl-furo[ 3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethyl-furo[3 ,2-c]pyridine-6-carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1 ]
oct-3-yl)-2-(fornylam no)thi eno[ 3, 2-c] pyri di ne-6- carboxam de; 20
2- (acet yhapionn)e2se ( (3R, 5R) - 1- azabi cycl o[ 3. 2. 1] oct - 3-yl ) t hirema[s82/28e] pyri di n

e e

N ((3R, 5R) cIo[321
oct-3-yl)- f&fb?% uor oacet yl )Lm no] t hi eno[ 3, 2- 25

c] pyridine W(%ery&malﬁcycl‘d{l N $RCBR)ﬂ) 4—ma]z3dtbmmﬁxrb[d[230]@yndm¢ -6-
oct-3-yl) enzoyl am no) t hi eno[ 3, 2-c] pyri di ne- 6- car boxam de;
N—((3R 5R) carbaramideycl o[ 3. 2. 1

126 (5m b TLCR UYWL Op 0h TR 3. EhRNEL AR 8- SRRAET de: 20

] oct - 3-yl ) -BribodhingRPr opyl am no)th| eno[ 3, 2-c] pyri di ne- 6-carboxam de;
N ((3R, 5R) - 1- azabi cycl o[ 3. 2.

oct-3-yl)- 2\1-((6%5%] lﬁza’mctycm 3 Mi@ﬁé[ﬁé) 4-chlosefiral neclhyridinevoseshaxgede; 170

ot -3y ) ERIEF arp oLy Py P ana 5 DR i ehebaamids

N-( (3R 5R) Ny@raDRLYeLMidch §-21 oct-3-y1)-2-ethynylfuro[ 3,2-c|pyridine-6-carboxamide;
]oct-3-yl)-2- m)rp}:hol i n- %C [ |]eno[}é) ]yny“ dl[ne é) car boxam de; 5

N—((3R15R) -N{@Baﬁiby@mﬁ@m ﬂd&,qcté w)ymor(ﬂﬂnﬁIMp%plpﬁndwﬁrm eno[ 3, 2-c] p
yridi ne- r boxa de N-((3R 5R)-1-azabicyclo[3.2.1 ]
oct-3-yl)- fafhﬁ in- | -yl)thieno[3,2-c]pyridine-6- carboxanmide; N ((3

R 5 R-1- @&@(@Rcmj 0 ababidclb[3. 2Qﬂ‘60‘t—3—y&k¢h é’ndféro[B":‘J'l-I&j@yﬁdﬁle&? aboxalniyd;) t hi eno
[ 3,2- 10 c]pyridine-6-carboxam de; 1-azabicyclo[3.2.1
oct-3-yl)- Z\T(@ﬁcﬁb}ai@p@ilwﬁﬁwﬂﬂﬁ@ﬁoﬂ}} Eifé’]ﬂrﬂ IiOEﬁ #elpygdmgriencbenagude

o L st o R AT AR o

oct 3-Yis) - Zenfd¥biiMd: di n- 1 -yl carbonyl )t hieno[ 3, 2-

c] pyri di ne- 6- car boxam de;
N-(3R,5R)- l-azablcyclo[3 2.1]oct-3-y1)-3-cyanofuro[3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-fluorofuro[3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-chlorofuro[ 3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-bromofuro[3,2-c]pyridine-6-carboxamide;

20 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-iodofuro[3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-trifluoromethylfuro[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-trifluoromethylfuro[ 3,2-c]pyridine-6-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-mercaptofuro[ 3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylthio)furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(methylamino)furo[3,2-c]pyridine-6-

30  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(formylamino)furo[ 3,2-c]pyridine-6-

carboxamide;
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N ((3R 5R)-1-azabicyclo[3.2.1 ]
oct-3-yl)-2-(piperidin-1-ylcarbonyl)thieno[3,2- c]pyridine-6-carboxam de;
N ( (3R, 5Ryob3mzebi cycl 0[ 3. 2. 1 ] PCT/US02/29827

oct-3-yl)-2-(pi i r | [ - - idine-6-
c] pyri )éi )ne-zzééag%at?%%n%dr?fqgé?g@( Q%W%@ggi‘%égﬁ% .[32.2 f]pyndme 6
] oct - 3-yl) cdrbok4miet hyl pi perazin-1- yl)carbonyl]thieno

[ 3, 2-c] pyri di ne- 6- carboxam de; N-((3R 5R)-1-azabic CH}[ 3 éép o

] oct - 3-yl )-M%Wmhthlyl)mwﬂ\&é@%éﬁéf1)44419%@}{)@;%1]06]%?) HelRe-elrEdiBgx an de:
25 .

N- (( 3R, 5R) S1CUBUBIMHG%| of 3. 2. 1] oct - 3-yI ) - 2- (t hi omor phol i n- 4-yl car bonyl ) t hi en
o[ 3, 2- (@i SARSRIM . deloch3 (i BR] @Rlludroadtil)aaied|@r3[32-1

oE:t - 3- ylg% pgﬁﬁggﬁoﬁ)ﬁ? ﬁ 1-yl %g"r bo]nofl )E}ﬂ)iger[lg[ 2?2- c] p%/a?ihidi]gg-[fs-zzcar Loxam’ de;

N- ( ( 3R, 5R) clpyaitilri-6¢atbok8ni@el ] oct-3-yl)-2-(azetidin-1-yl carbonyl)thieno

[3,2- 30 c] i.dine-6-carb i.de;: N R, 5R).- 1-azahi.g\c . ]
oct-3-yl)- éﬁ@%‘h‘%aﬁ’bcyfg’@g?éf%‘?f%f‘%‘g?éélzoé% G O[géf‘hgﬁﬁ%@é 03/ 029252
PCT/ US02/ 2984 ¢xai@cet Yl - N- ((3R, 5R) - 1-azabi cycl o[ 3. 2. 1
] oct-3-yl)thienol3,2-c]pyridine-6- carboxani de; n
N ( (3R, 5R) -N{@RafR & {-erabi&c[3.2.1]oct-3-y1)-2-(diethylamino)furo[3,2-c]pyridine-6-
Joct-3-yl)-2-(trifluoroacetyl)thieno[3,2-c]pyridine-6- carboxam de; 5
N-( (3R 8R) -Citbé’%a’@il%ym o[ 3. 2. 1] oct-3-yl)-2-[ (phenyl)sul fonyl]Ithieno[3,2-c]p
yridi ne-6- 1§z T d84h; v & i S ed il adniro urb[3,2-c]pyridine-6-
oct-3-yl)- ﬁ?@?ﬁim %?%bé%lcg[%;?llﬁﬁylggg]g%%l éji;)g]e- 6-)11::a[r box]gz‘lnde;
N (( 3R, 5R) -chrtmzatmidsycl o[ 3. 2. 1
Joct-3-yl)-3-vinylfurol 2, 3- i di,ne: B-car hoxani de. 1
N-( (3R 5R) ﬁ'@&%‘&@@? 1@;\/_65)_(\[%-%iché:ﬁ}-?z(mrﬁsg{%m\gﬁ%[#’)— SIeidinei%i ne- -
car boxam de,, i 6438R: 5R) - 1- azabicyclo[ 3. 2. 1
] oct-3-yl)-7-nmethoxy-furo[ 2, 3-c] pyri di ne-5- carboxam de; o
N- ( ( 3R BR) -NA@RghR py-akafigick[1.2.1]oct-3-yl)-2~(piperidin-1-yl)furo[3,2-c]pyridine-6-
]oct-3-yl)-3-ethynyl furo[ 2, 3-c] pyridi ne-5-carboxam de; 15
N- (( 3R, 5R) -SPIBe¥g 1%ﬁ‘{/cl 0[3.2.1]oct-3-yl)-3-prop-1-ynyl furo[ 2, 3-c] pyri di ne-5-
car boxam dey_ 21 2Rbids: 1G9 301 holin-4-yl)furo[3,2-c]pyridine-6-
]oct-3-yl) ?g-(%ég 6?‘?‘%bzléy§ﬁ§?gﬁ?/ﬁl3ﬁ%§%%g§r oxam %%; [ oyd

carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2~(thiomorpholin-4yl)furo[3,2-c]pyridine-6-

20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-yl)furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(4-methylpiperazin-1-yl)furo[3,2-
c]pyridine-6-carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(cyclopropylamino)furo[3,2-c]pyridine-6-
carboxamide; |
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-[dimethylamino]furo[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(pyrrolidin-1-ylcarbonyl)furo[3,2-

30  c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperidin-1-ylcarbonyl)furo[ 3,2~

c]pyridine-6-carboxamide;
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N-((3R 5R)-1-azabicyclo[3.2.1

]oct-3-yl)-3-fluorofuro[ 2, 3-c] pyri di ne-5-car boxam de;

N-( (3R 5Ryom3azebi cycl o[ 3.2.1 ] PCT/US02/29827
oct-3-yl)-3-iodofurof 2, 3-c] pyri di ne-5-car boxam de; 20

N-(( 3R 5R) IﬂI—(é%R;BR}:yatzaﬂlecm[i]ch}dtha-yll) -P~(Biperazii- h(quarb@nhlyﬁlfﬂﬁéfz 3-c]pyridin
e- 5- carboxamd g— (3R, 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl)- 3‘31%‘;1? 8?) cfﬁ{hoéﬁl? ac] pyri di ne-5- car boxani de;

N ( (3R, 5R) - g -1-

]oct-3-yl) % %t@ﬁg t%kl O%C?uor[% OCt 3% ?ﬁngthglplg%a%%rlboxam de;

N ((3R, 5R) ﬂ)oaztﬁimyljﬁﬁd) [B[Bc] ayﬂdme 6 carboxarmde'

]oct-3-yl)- amno)furoZSc] ridine-5- car r}]

N ((3R, §R) ]}j (&gag},{ @{Z@tpgycio 3.2.1]oct-3- 1?% -(morpholin-4-ylcar on ) uro% 2-

] oct - 3- yI) to[ 2, 3-c] pyri di ne-5- carboxani de; 30

3-(acetyl ani %}gw"%g(}%%ﬁ# azabicycl o[ 3. 2. 1] oct-3-yl)furo[ 2, 3-c] pyr| di ne-
5- car boxanNger, 3R§.aca@§ml;§(d[ﬂa{3 19 @8- yipR-(tiki 6:r 3Fshb )41yl ez bdaiy) e b B[ 3. 2
Joct-3-yl)fiiro[2,3-c]pyridine- 5-carboxam de; - 172 WD 03/029252

PCT/ US02/ 29€pyri 1mx6(®rb05myud§ azabi cycl 0[3.2.1]
I(zfz ( ngSg N (?}%E#&@ aceié/[ %31%&91] yl 'ﬂr(gél%d?ﬁ 1 % cBMoh?l')ﬂ?o[?QCc%ﬁ%ﬁén de;

oct - 3-y{o) - %QQ@agQMﬂdam no) furo[ 2, 3-c] pyridi ne-5- carboxam de; 5

N ( (3R, 5R) - 1- azabi cyclo [ 3. 2. l]oct 3-yl)-3-(diethylamng)furol 2, 3- c] pyri di ne
-5- car boxal?ﬁ(éﬁi’\ SRD ( (a3rbisyRfo[3 L. La%a@ovw&azﬁt@hrzl- a]fbonyl) u1f0[32 ~cpyridine-
oct-3-yl)- ﬁzl ropyl am no) furof 2, 3-c] pyri di ne-5- carboxam de;

N (3R, 5R) HDIRTIR 013, 2.1 ]

oct-3-yl)- 3N( (PR, 5RbJ1ouz51b1&ycyd>[)sfzmqs&t23, ﬁaiz}mmylﬁuepr 5c]pyﬁdmarag@xmd@de
N ((3R 5R) - azabl cyclo 1] oct-3-yl)-3-( qﬁ?e“ di n-

-yl ) furof 2, %}a@qtﬁer(éﬁRq }31 aé@i%@k&%n’zdéect&xllfsr @anlpmdalzea@%ryeawélp@esz 1]

ﬁfﬁ(gRy ) - %f((@gﬁgilar}%?%@é@ AN éﬁlﬁ%z%fg\?% koS éﬁ’%gﬁur o[ 2, 3-c] pyr

i di ne-5- caéda@@g@mld@ N-((3R 5R) 1- azabi cycl 0[3 2

]oct-3-yl)- plpera2|nl -yl ) f [2 [] pyr
N—( 3R,5R)-1- azab1cyclo[3 2. 1]oct- y1)- 2- (phenyl)sulfonyl]lﬁno[?» 2-c]pyridine-6-

carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylsulfonyl)furo[3,2-c]pyridine-6-

20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-methyl-thieno[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-4-methylthio-thieno[ 3,2-¢]pyridine-6-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-methoxy-thieno[3,2-c]pyridine-6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-4-chloro-thieno[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-vinylthieno[ 3,2-c]pyridine-6-carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-ethynylthieno[3,2-c]pyridine-6-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-prop-1-ynylthieno[ 3,2-c]pyridine-6-

carboxamide;
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car boxam de; N ((3R 5R)-1-azabicyclo[3.2.1

]oct-3-yl)-3-(4-nethyl pi perazin-l -yl)furo[2,3- 20

c] pyri di nwo®pzmboxam de; N-((3R, 5R)-1-azabicycl o[ 3. 2.1 ] PCT/US02/29827
oct-3-yl)-3: C aopyl an fur 3- L di-Re- 5 hexam de;

N- ( (3R, 5R) - -g(gﬁ{a%]]?)g{;g?%)[xg%ﬁé]lﬁjoc?-3[}%) § c%rﬁ%ﬁ&ﬁid[ﬁl,@ c%pyrﬁﬁ’ﬁebﬁ’

oct - 3-yl ) - 3Iafdkamidey| am no] furof 2, 3- c] pyri di ne-5- carboxam de; 25

N-((3R 5R) - 1azab|cycI03231\$oct 3-y % rrolidin- I ylcarbonyl)furo[23
- c]lpyri di R{BRcER bbrzahidelo] (1Q®R35F12)— -fhmﬂé 1o[8yPcelpyritine- 61 ]

oct-3-yl)- 3 Hg) ger di n-1-yl carbonyl ) furo[ 2, 3- c]pyridine-5-carboxam de;
N-((3R5R)°i‘ Aty cl o[ 3. 2. 1

Joct-3-y J 1-RichRlréthnoBR-clpyridine-6-

c] pyridi ne:%-ﬁ3 g‘ﬁlkeg)ééycw[gglg% })j azabl cycl l% ]Eyr

oct-3-yl)- &a{b(oétannlehyl pi per azi n- - carb onyI ]furo [2 3 -c]pyridine-5

I-\I??E goRxng?) le[\?_ @%ﬁk%?%ﬁ%’%ﬁ)?ﬁg%]o%q{w 8 %{rgr?lg’&ueno 3,2-c]pyridine-6-
Joct-3-yl)-3ufd &ol i n-4-yl carbonyl )furo[ 2, 3- c]pyridine-5-carboxam de;
N-((3R,5R)-I-azabicyclo[3.2.1

] oct-3-yl) -1?@((3&%)51@)¥mapd[m¢yctb{a23lI]azmﬁbyimglhg)cﬂ@ihm{lﬂ,’.’»;%c]pyndme -6-carboxamide;

c] pyri di ne-5-carboxam d ;

N- (( 3R 18R) Y- @&%Rb&@?@{l@/c [37ddect-3-yi)-p-teflpappmettyl thiepold = lPRaIP PF ur of 2, 3- ¢
] pyri di ne- c%b%@cﬁj%’ m de; N ((3R 5R)-1-azabicyclo[3.2.1 ]

oct-3-yl)- fazetl 'n- | -ylcarbonyl)furo[ 2, 3-c]pyridine- 5-carboxam de;

N ( (3R, 5R) -N-f((%iﬁ})il&yﬂﬁiq[c&[zzli_l,oct—3-yl)—2—mercaptothieno[3,2-c]pyridine—6—

] oct - 3- yI) 3-formyl furo[ 2, 3-c] pyri di ne-5-car boxam de; 10

3-acetyl - @R Bﬁée 1-azabi cycl 0[ 3. 2. 1] oct-3-yl ) furo[ 2, 3-c] pyri di ne-5-car bo
xam de; ] thieno[3,2-c]pyridine-6-

oct - 3-yl )J(I%é })rj'aggtég}?kﬁ?? ?&%232?131}(,:2 ([I)Iilerﬂllyltlhhog 5- E:ar b](])pggm de;

N- ( (3R BR) -chrtaxahiidsscl of 3. 2. 1

]N??E 3% %:% I%(&gggg ](g?z;tﬁgogﬂgl ]ll]gcucr3o£11§ ’23 nge]tlg)})fe{rhl%bﬂﬁlenoﬁiacr]g}gr)i( mne- ge
] oct - 3-yl )-(% Eh yl.sul fonyl ) furo[ 2, 3-c] pyri di ne-5- car boxam de;

N- ((3R, 5R) azabl cyclo[3.2.1

] oct - 3- yl ) -R-(E@RYR)-1 vizathidyco[8 Ppyodtel-pd-25fwaniomianitbeno(3,2-c]pyridine-6-
N-((3R 5R) - 1-azabicyclo[3.2.1

] oct - 3-yI ) -IRPRPHIET ur of 2, 3- ¢] pyri di ne- 5- car boxani de;

20 2-(acetylamino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[3,2-c]pyridine-6-

carboxamide; |
2-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[3,2-
c]pyridine-6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[ (trifluoroacetyl)amino]thieno[3,2-

25  c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(benzoylamino)thieno[ 3,2-c]pyridine- 6-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(diethylamino)thieno[3,2-c]pyridine-6-
carboxamide;

30  N=((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(diisopropylamino)thieno[ 3,2-c]pyridine-
6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(pyrrolidin-1-yl)thieno[ 3,2-c]pyridine-6-

carboxamide;
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N((3R, 5R)- 1 -azabicyclo[3.2. 1
]oct-3-yl)-2-prop-1-ynyl furo[ 2, 3-c] pyridine-5 20 carboxam de;
N ( (3R, 5R)vol)3/ambz cyclo[3.2.1 PCT/US02/29827

}\I?E:E 3:; )5/:Q) i gﬁi&”a% %y%?ﬂ%’jécq Bnﬁj % (ﬁ%regf?ﬁglain‘&/ﬁtﬁieno 3,2-c]pyridine-6-

]oct-3-yl) Oargdxgﬁﬁ@g‘ urof 2, 3- c] pyri di ne-5-carboxamde; N ((3R 5R)- 1

- azabi cycl }% oct-3-yl)-2-chlorofurof 2, 3- c] }/lrl di ne- 5- car boxani de;
N-((3R 5R) (@&@R};%/@zd?gfcjp 12]1]oct— -yl)-2- (morphohn- - 15)1: ieno[3,2-c]pyridine-6-
oct-3-yl)-2-bromofuro[ 2, 3-c] pyri di ne-5-car boxam de; 25

N—((3R 5R) -GfT Qﬁﬁl‘%{]cl 0[3.2.1

] oct - 3- %l ) -1 {3@@%}“1%@01%'01‘(] (DY 1 SbtBeyIR2. GBS MRbEE 4y])thieno[3,2-c]pyridine-
N-( (3R 5R)-1-azabicyclo
]oct-3-yl) &eetrboxamnde,orret hyl f ur 0[2 3-c] pyridine-5- carboxamde; N-((3 R 5

R) - 1-azabi §t¥ (ég{ glg)— -azall10ycfo[3% 1]gct- _}%) EE({)ﬁ)aeP zm—I—y{)%ie[n%B 29’ c]py]na nI;al- -I ne-s-

car boxam d

N ((3R 5R) - r&&%ﬁf clo[3.2.1]oct-3-yl)-2-(methyl thio)furo[ 2, 3-c] pyridine-5
- car boxam (%R 5R)- 1 -azabicycl o[ 3. 2.

1] oct - 3-yl )N-Zémhyhamﬁlm)d[ﬁlQdﬂ@t&—ﬁ}-@y{ﬁixﬂéthﬁpﬁ»erazmb@&@liﬂndé?;,2~ 174 WO
03/ 029252 P 02/ 29&%%) lt\gie((SR’ 5R) - 1- azabi cycI 0[3.2.1]

oct-3-yi0) - & Ry PEA RSN 2, 3- ] pyri di ne-5- car boxani de;

2- (acetyl arﬂl?%g‘kﬁ—( %gaﬁ@élorlli?) Qzl%’dt%y )2 a(rr%;?% e;;lro%ylammo)thlenoﬁ 2-c]pyridine-

Joct-3-yl)fu 3-c] pyri S car
2- (acetyl (rﬁaba’rbb&eamﬂa;o) N-((SR 5R)-1-azabicyclo[3.2.1]oct-3-yl)fiiro[2, 3-c]

ridi ne- 5-carboxam de; bi ¢ .1 s
Pyt 5ty ) SRR SEE ﬂ@éﬁ“?ﬂ%&%%l; T S Ry eGP e gvidiesian de:
N((3 R 5(5%0;@ |cyclo[3 .1 ] oct-3 -yl)-2-(benzoylam no)furo [2,3
-c] pyri di ne- 10 éarboxam de; N-((3R 5R)-1-azabicyclo[3.2.1 ]
oct - 3- yiis) - N{(BReSRY I -amdticyciald @[1206—3eylp}9¥(pylﬁroiieiiﬁ—l—ﬁaamﬂnmyb)thidmﬁ 2-
N-((3R,5R)-1-azabi cyc 3.2.1
] oct-3-yl) Qip ?"séﬁﬁ%‘g‘ﬁlﬁ}ﬁeno)fl ro[2 3-c] pyridi ne-5- carboxamni de; 15

(3R 50 eI i hotia b Gttt = 2-cl v
] oct - 3-yl ) -Aprplipebicdtboxdmide) f ur o[ 2, 3- c] pyri di ne-5- car boxam de;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-ylcarbonyl)thieno[ 3,2-

20  c]pyridine-6-carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[ (4-methylpiperazin-1-
yl)carbonyl]thieno[3,2-c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(morpholin-4-ylcarbonyl)thieno[ 3,2~
c]pyridine-6-carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(thiomorpholin-4-ylcarbonyl)thieno[ 3,2-
c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(aziridin-1-ylcarbonyl)thieno[3,2-
c]pyridine-6-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(azetidin-1-ylcarbonyl)thieno[3,2-

30  c]pyridine-6-carboxamide; |
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-formylthieno[3,2-c]pyridine-6-

carboxamide;
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N-((3R 5R)-1-azabicyclo[3.2.1
]oct-3-yl)-2-(norpholin-4-yl)furo[ 2, 3-c]pyridine-5- 20 carboxam de;
N ( (3R, 5Ryob3azebi cycl 0[ 3. 2. 1 PCT/US02/29827

}\I?E:E 3:; )5/:?; _%_ éiﬂl}\? Z@gp{)tﬁl iza%}/cy):lotg ?[lfdcg’ 3C}]1)?1¥16ﬁoc{5 W& ]E’yrlcﬁﬁler goxam de;

Joct - 3-yl ) -ArdRapedeazi n- | - yI )furo[ 2, 3-c] pyr| di ne-5- carboxam de; 25

N-((3R 5R)-1-azabi cycl o[ 3.2.1] oct-3-yl) 4- et h Ip| perazin-1- ylgfuro[2,3-
c] pyri di ne-TE-((ﬁhﬁlbbk—am’ldQ’ddEB @@W@Rﬂ}i( Iokeagety [h33n2[3]z2 ~c]pyridine-6-
]oct-3-yl)-2- éﬁé or opyl am no) furof 2, 3-c] pyri di ne-5- car boxam de;

N- (( 3R, 5R) -“ft clo[3.2.1

]oct-3-yl) r bAysHeRY1 H‘énl@uéi@?%%ﬂ%e—@\“( (3 R
5R) - 1- afabu%ég S]?} b%&%ﬂ%%g-l -6%33?1% qgli/ﬂrﬁ% di n}f?-yl cgr bonyl )furo [2, 3
- c] pyri di nestoxeaidmxam de -175 V\D 03/ 029252 PCT/ US02/ 29827

.N;/|( ggerirl?g,ﬂ)Tf(&ZR?gﬁf— -%%e?bmy@ oi%,% lh?cﬁ- —)31) gﬁ%g}y&ssfféagﬁ tinen(gb j c]pyridine-6-

N-((3R 5R) -1z d@&é &yclo[3.2.1 ] oct-3-yl)-2-(piperazin-|-ylcarbonyl)fliro
[2,3- c]pyridine-5-c¢arboxamn de; 5

Nl- § (3 Rb5 R) lI\J[-(]@ZlabR);yalzﬂiléch) 1]§dq¢et{§—ylb )S-BVZH)[IMG et @vmp@ggmbw;(hmide;
car bon uro ridi.ne-5-carbox -

}/azabl cSPcIy 43R, 511 AR Ci}/ﬁ 22 19Gtor Parpet Q@F@%ﬁﬁgﬁg@%"% o[ 2, 3-
c] pyridi ne% Lhexam de; N ((3R, 5R)-1-azabicycl of 3. 2.

]oct-3-yl)- t?c@{" omﬂrphol i n-4-yl carbonyl)furo[2,3- 10

c] pyri d| ne-19-((3R, BR)-anizatdcyc § L AR GR) yl)-7 anathoxyy firelP3-Gpgridine-5-
J]oct-3-yl)-2-(aziridin-1-ylcarbonyl)furo[2, 3-c]pyridine- 5-carboxam de;
N ( (3R, 5R) - %I%@@ml%fyclo[s 2.1

Joct-3-yl) ﬁ(%gx& Ca? kfxg}édfé’]’ztlg é&}%}?’@%l%g%fﬁﬂo‘?yﬁ'gjyﬁ%me%fs‘ﬁfﬁ%%de 15

N((3R 5R)-1 rnyl furo[2, 3-c] pyri di ne-5-car bo

xam de; 15 2- NQ@EB{,BRM(aQ&Roﬁ@[B 2:-1daaisi-wy-8hop3-12milfiro[2,3-c]pyridine-5-
oct-3-yl)furof 2, 3-¢] pyridi ne-5-carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1

] oct-3-yl)- ‘?Ilﬁq?ﬁaﬂml%or oacet yl)furo[ 2, 3-c] pyri di ne-5- carboxam de;

i\t) ((;§ 3? )5/::? _Ig (@Ekﬁ ?’ycgoij;%ﬁll]?cﬁ—r 0'\[,1% -3- cyaﬁlofuro[ 2 népyndme -5-carboxamide;
N-((3R,SR)-1- azablcyclo[3.2.l]oct- -yl)-3-fluorofuro[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-jodofuro[2,3-c]pyridine-5-carboxamide;

20 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-trifluoromethylfuro[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-mercaptofuro[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(methylthio)furo[2,3-c]pyridine-5-

25  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(methylamino)furo[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(formylamino)furo[ 2,3-c]pyridine-5-
carboxamide;

30 3-(acetylamino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-5-
carboxamide;
3-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)furo[2,3-c]pyridine-

5-carboxamide;
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20 carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1

]oct-3-yl)-2-(nethyl sul fonyl )furo[ 2, 3-c] pyri di ne-5- car boxam de;

N ( (3R, 5Ryob3mzebi cycl 0[ 3. 2. 1 ] oct-3-yl)-7-met hyl -t hi eno[ 2C3AsppyIseti ne- 5-
car boxam d

N-( (3R, 5R) ﬁi-@iﬁ%ﬂ/@?@[‘@’c%ﬁ%&?aé Y- W“ﬂﬁ?fﬁ?fre{iﬂ a&s‘“{l?ﬂuf%r%?[% 3-c] pyri di ne-
5- car boxam 9§hd1{1}%§-%§1%0§§)ud@ azabicyclo[3.2.1

] oct - 3-yl )- Stret hoxy-t hi eno[ 2, 3-c] pyri di ne-5- car boxani de;

N- (( 3R, 5R) M{%B)prﬂkajuﬁcsjcm[lmdimt—%ylw)(b@nzohllamnlm)fdn@[éﬁo‘[?]z}’@dlﬁ?-éyr| di ne- 5-
30 car boxam de 4ﬁ(’3R 5R) - 1- azabi cycl 0[3 2.1 ]

oct - 3-yl ) - agH QWF‘E eno[ 2, 3-c] pyri di ne-5-carboxam de; N-((3R 5R) - 1

- b | - t

car boxa de R e b G GRIN S TR 0D 7@@@%@@%@%@@@@5

N-((3R 5R) ébrm@bndeyclo[S 2.1 ] oct-3 -yl)-3 -prop- 1

- | t hi -

oot 3 y1 ) - SR P PP 321 ] et v na-\giscparubiRaAp UEOL B cpsiidine s
N ( (3R, 5R) - 1aza clo[3.2.1]oct-3-yl)-3-fluorothieno[ 2, 3-c] pyri di ne-5-
car boxanmi de' tf\? %%C%YSR) 1-azabicyclo[3.2.1 ]

oct - 3- yl ) - NGRS RS- hiagdagyelcd3 ] 1Nyeti 3N -(pyrrelidibaxa)finde2,3- c]pyndme -5-
N ( (3R, 5R) - azabl cyclo[3.2.1 ] oct-3-yl)-3-bronothi eno[ 2, 3-c] pyri di ne-5-
10 car bWan@d@XﬁNl((e(B R 5 R)-1-azabicyclo [3 2.1] oct-3 -yl)-3

-i odot hi en cyclo[3.2.1
] oct-3-yl ?Néé%%]} gjgfgom?g F}‘ﬂ?t ﬁf-‘ﬁﬁo@%‘r@@ S’Iﬁll 'c\it _%léﬁ?écar]éggg‘?gey [
N- ( (3R 5R) - darls@hii@ycl o[ 3. 2. 1

oct-3-yl)-3- rrercal(%egt hi [eno 2, ]c]p ridine-5- 15 carboxam d

N-( (3R 5R) - I_ﬂ (%@ﬁgby@z@{xgy (3. 2]1]oct— -yl)-3-(morpholin-4-yl)furo[2,3- c]pyrldme -5-
oct-3-yl)- boxah th| o) t hi eno[ 2, 3-c] pyri di ne-5- car boxam de;

N ( (3R, 5R) - ?aza ''¢Yclo[3.2.1

] oct - 3- 4 ) -R=((3re5 R amtieydd[B 2nigb&, Byl Bpytiotbipko Ba-4ghfubel2nt geridine-5-
carboxamidé;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(piperazin-1-yl)furo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(4-methylpiperazin-1-yl)furo[2,3-

20  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(cyclopropylamino)furo[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-[dimethylamino]furo[2,3-c]pyridine-5-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(pyrrolidin-1-ylcarbonyl)furo[2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(piperidin-1-ylcarbonyl) furo[ 2,3~
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(piperazin-1-ylcarbonyl)furo[2,3-

30  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-[(4-methylpiperazin-1-
yDcarbonyl]furo[2,3-c]pyridine-5-carboxamide;

-173 -



20 N-((3R, 5R)- 1 -azabicyclo[3.2. 1
] oct-3-yl)-3-(fornmylam no)thieno[ 2, 3-c] pyri di ne-5- carboxam de;
3- (acet ylwoiono)92se (( 3R, 5R) - 1- azabi cycl o[ 3.2.1 PCT/US02/29827

] O((:;cgt );i: %ﬁe&{‘ﬁ?ﬁgfﬁﬁn%gﬁ%s”?@ t_§§f3 ?érl?cgbﬂﬁo -é-y&caibo]ngl fu_ro 2y3l )thieno[2,3

- 25 c]pyri dlieﬁadawaaﬁmdig N ( (3R 5R) - azabl cycl 0[3.2.1 ]

oct-3-yl)-3-](trifluoroacetyl)am nolt hi eno 4yr i di ne-5-car boxam de;

N-( (3R 5R) - @&%Rﬂ@zg@gy@o[ﬁ 2-1Joct-3-y1)-3- (thlomorphohn- ylcarbonyl)furo[2,3-

oct-3-yl)-3- fp }'“i |eno[2 3-c] pyr| di ne-5- carboxam de; 30

N-((3R 5R) - § Py eit] oct-3-yl)-3-(diethylam no)thieno[ 2, 3-c] pyri di
-o- caf bONa(;gBl@%R m‘e(zﬁ&e A&z 21 b—?r ¥t a@iﬁﬁlm”-l Adarbonyl)furo[2,3-c]pyridine-

oct 3 yl)-3 i i’'sopropyl a}r’n E??)thlﬁgn g 3-c] pyr| i ne- g)car[boxam de; - 177

WO 03/ 029253- @@'ﬁk&lﬁ@@l 29827 N ((3R 5R) 1- azabi cycl 0[3 2.1 ]

o (3 ol o QAR ot eISh BeS RN R R SR A
-yl) thieno[ 2. 3nki¥idedi ne-5- carboxam de; 5

N- (( 3R, 5R)-1-azabi cyci o[ 3. 2. 1] oct - 3-yl ) - 3- (nor phol i n-4-yl ) thi eno[ 2, 3-c] pyri
di ne-5- car beiaRjSB-1-d¥abiccle3. Zil]aptrlwbzhfmmylﬂlm[iﬁ 3-chpyri neo%parsoxaymlyle,s

Nfz? Ig)gngqu;)h lalfigté{ﬂﬁt(%}@ 3§E§ %ZHICYGI%[%%VQOM;?D%H«([B fgoxaé" ine- rcarboxamlde
-yl) thienol 2. @Bﬁb%rl' L BRy o[ 3101 Rk @Qﬁ@qtgﬁuo%é&ﬁﬁu@ 3l]gmimecscl o[ 3. 2. 1

] oct-3-yl)-3-(4- I pi perazin-1-yl')ythieno[ 2, 3-" ¢] pyri dine-5-carboxam de;
N ((3R 5R) - ﬂ:arhwed]mdgf,cl 0[3.2.1

N (3R BR - SelSERE Bl S dolrd Lo B oo s B iy P Bl R P iR O 3. o] pyr i

i ne-5- carbg g%;l[gdel\l-(wR 5R) - 1-azabicyclo[3.2. 1

]oct-3-yl)- Sa(l?pyrrol i di n-1-yl carbonyl)thieno[ 2, 3- c]pyridine-5-carboxam de;
N-((3R 5R) - N-&3RSRIYedzapBydo[B.2.1]oct-3-yl)-3- (methylsulfonyl)furo[2 3- c]pyndlne -5-
]oct-3-yl)- 3arg8xf er,i d| n- 1-yl car bonyl )t hi eno[ 2, 3-

-—c

o

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-ethyl-furo[ 2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-ethynylfuro[ 2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-prop-1-ynylfuro[ 2,3-c]pyridine-5-

20  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-cyanofuro[ 2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-fluorofuro[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-chlorofuro[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-bromofurof2,3-c]pyridine-5-carboxamide;

25 N~((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-iodofuro[ 2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-trifluoromethylfuro[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-mercaptofuro{2,3-c[pyridine-5-
carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2~(methylthio)furo[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(methylamino)furo[2,3-c]pyridine-5-

carboxamide;
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20 c] pyridi ne-5-carboxam de; N ((3R 5R)-1-azabicyclo[3.2.1

]oct-3-yl)-3-(piperazin- | -ylcarbonyl)thieno[?2, 3-

c] pyri di ro3302m28DXxam de N ( (3R, 5R) - 1-azabi cycl 0[ 3. 2. 1 PCT/US02/29827
oct - 3-yl

1203 o] pyt P EC SRR 2 T N R ROV clpyrifine s

] oct - 3-yl') -c3r{oRempdeo! i n- 4- yI car bonyl )thieno[2,3- c]pyridine-5-carboxam de,;
N- ((3R 5R)-1-azabi cycl o E
oct-3-yl)- 32 ~(Ac iy BB RPHS1( ErR,ﬁRw@aah@@ﬁiﬂ[é 2Hilestd -y um2,3-c]pyridine-5-

c] pyridine- 5- bcar bo%am de; N-((3R 5R)-1-azabicyclo [3.2.1 ]
oct - 3-yl )-§- DX n- 1- yl carbonyl) thi eno[2,3- 30 c]pyridine-5-carboxam de;

N- (3R, 5R) -dlcRgdRimeiid)amlind) N33R, 370t -Fzabydlofs. £ aFRt-B dil farof 2,3-c]pyridine-
-yl car bonyl )thltggo[Z 3 C gyr_lkdl nseK)S caribdgxa% de]?&-l BﬂaV\D 03/ §r9252
PCT/ US02/ Z%Qaibowr(ldaR 5R) 1-azabicyclo[3.2.1

t-3-yl i en e b i.de;
]:%O;cet y?/ ) I\?‘éé%r I%]%foéggclhg% g 511'? mgg{’:r%récegﬁ%fn;ﬂp@ﬁgPE’%- c] pyri di ne-5-
car boxam deog yﬁld\hég%gi,bggm{de azabicyclo[3.2. 1
Joct-3-yl)-3*(trifluoroacetyi)thieno[2, 3-c]pyridine-5- carboxamn de;

N ( (3R, 5R) N—(@i?aﬂk):yembﬁ@cm [3.2.1]oct-3-y1)-2-(benzoylamino)furo[2,3-c]pyridine-5-
] oct - 3- él ) - 3- 4 &ghe yl)sul fonyl]Ithieno[2, 3-c]pyridine-5- carboxamn de;
N- ( (3R, -Cagboz cyclo[3.2. 1]

oct -3-yl)-3q( {ﬁ%ﬂx -SYbdeepdiors '2' 1?8&b2y1)32izhiemylﬂlﬂsyfém[21@ cRAkiaRsa de; or a

phar maceutically acceptabl e salt thereof, wherein the conmpound is a racemc
m xture or daltexpuide; enanti omer or thereof. 14. The corrpound of cl aim 6,

wher ei n Az C The co 14 _wherein
Azabi cycl o é@r& é‘gh \ﬂﬂaé’rl@chP[% ]1]%Ctgriﬂi}?'(dusfgf%%b%%@@ %CESW

substi t ut edca{adol%}mdeor wherein Azabicyclo is IIl or IV and wherei n R2_3is
H, al kyl, or substituted alkyl. 16. The compound of claim 15, wherein the
conpount i SN-( @H,SRX Gartitpelo[3 AZdbitSyd)-2-(pRrdidg-1-yDfuro[2,3- c]pyndme -5-

oct - 3-yl )fur% pyri di ne-5-car boxam de; 20

N- ( 2- azabi & Oé‘f“?u 1] hept - 5-yl ) furo[ 2, 3-c] pyri di ne- 5- car boxani de;

N- (2- azabi oy gh@] 2rY1-a3ddiGRIC[§:2Y1 Mtlé,tﬁi-ga (BipelidnLi-ghRes[2;3capRaKb de;
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(morpholin-4-yl)furo[2,3-c]pyridine-5-

20  carboxamide;
N-~((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(thiomorpholin-4yl)furo[2,3-c]pyridine-5-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(piperazin-1-yl)furo[ 2,3-c]pyridine-5-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(4-methylpiperazin-1-yl)furo[2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(cyclopropylamino)furo[2,3-c]pyridine-5-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-[dimethylamino]furo[ 2,3-c]pyridine-5-

30 carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-2-(pyrrolidin-1-ylcarbonyl)furo[2,3-

c]pyridine-5-carboxamide;
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N-(1-(6-methyl)-azabicycl o[ 2. 2. 2] oct-3-yl )furo[ 3, 2-c] pyri di ne- 6- car boxam de
; N (2-azabicyclo[2.2. 1] hept-5-yl)furo [3, 2-c]pyridine-6-carboxam de;

N ( 2- azabwoysheze2p2. 2. 1 | kept-6-yl)furo [ 3, 2-c] pyri di ne- 6- earhmsezaedsae; 25
N-(1-(6-methyl)-azabicycl o[ 2. 2. 2] oct - 3-yl ) -2, 3-di hydrofuro[ 2, 3-c] pyridi ne-5
- car boxamldg(m\bmh@%@&mmt Q(lg&t-z -A)- ]zi@pbn&nyll Yic@&bodyl)faiof;8 of uro [2, 3

-c] pyridine car boxam de; azabi cycl o[ 2. 2.
1] hept - 6- yIQJPchnaiﬁmﬂzowmd@{z 3-c] pyri di ne-5- car boxam de;

e oy dif nevRCR RS2 3 Aty S DL BB DR 3

] hept-5-yl )¢ %Y&hﬁé)gggfyogglgldg c] pyri di ne-5-car boxam de;
N- ( 2- azabi cy

1] hept - 8- yII)I{G&IhﬁiH{)an{a{zahlcb[cm 32d]gp3i)- aé%m&whnmm1@é~ -179 WO 03/ 029252

Egl’/ gSSIZ; 2?}/83%?1810&& %V‘P[géngp}ﬁ‘iﬁig}%? ‘%PB% £2c]2p32/]ri di ne- 5- car boxami de;

N-(2-azabi oy - 10[3.2. Hoet-3-y1)-2-(mogpholin.4-ylcarbonyDfuro[ 2,3-
] hept - 5-yl)- g% )Zia%akflcycog gﬁ OC ?lr({)n §p§>1(r:1 p%rclrlnye) 5-[carboxam de; 5

N- ( 2- azabi ogﬂpymﬁﬂe-s cﬁjﬁmpjimcﬁ-yl ) - 3 3 di et hyI 2,3-di hydrofiiro[ 2, 3-c]pyridi
R s SO, e s e
] hept - 5 OyI )Qéﬁggglcffwo%&d’g c] pyridi ne-5-carboxam de; 10

N (2- azab| c

] hept - 6- y| )NZ¢(3rgs Ry faizitsiofc2o[ 32! pot+3-yl)-Beadizidar bylcartiody)furo[2,3-c]pyridine-
N-(1-(6- mathyNL azabl cyclo[2.2.2] oct-3-yl)-3-nethylfuro[2, 3-c]pyridine-5-
car boxani de3-cabpxaniglsni cycl of 2. 2. 1

]I\F ((3 gt ag a%: 231;/1%?% ;ﬁ% h faLigt‘tﬂL%rl(?[B 8] RY&iad)10- Rz 4 RIR X AR KRy furo[ 2,3-c]pyridine-

] hept - 6-yl )S-Banhseidmﬂdfepro[Z 3-c] pyri di ne-5-car boxam de; 15

Bt)i;m( gbsrret NG @ gégrglrat%@ﬂf ézzﬁéct]%glgﬁ flgzxg)ylifurtgwgzﬁyp%@f:%—c[%@o&a{n% ne- 5-car

3-c ridin t hyl furo
[ 2, ! p)é] pyri %flgeet- - cgﬁﬁoxam éabl&dl\ﬁ3 %Zl GtW?kﬁ££2aza %ﬁ%%%ﬁgimﬁdg Y

oct - 3-yl ) - I NKER SR)-Dlqaybicghle{8- 221]cca¥3ayﬂ>)(€rﬁt1uiﬁuorozt¢e(y2)fm>bm-cwldln[325 2.1
] hept-5-yl)-furo[ 2, 3-b] pyri di ne- 2- car boxam de; 20 N-(2-azabicyclo[2.2.1
] hept - 6-yl )Qa\‘fh‘?@[r? - b] pyri di ne- 2- car boxam de;

\-(1- (6 metivhp 3RAF1LYGEH G52 AbACHy M @nchs D SARRGAbORL REByBumkpyr T di ne- 5

- carboxam
20  carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-2-(methylsulfonyl)furo[ 2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-7-methyl-thieno[2,3-c]pyridine-5-
carboxamide;

25 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-7-methylthio-thieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-7-methoxy-thieno[2,3-c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-7-chloro-thieno[2,3-c]pyridine-5-

30  carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-vinylthieno[2,3-c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-ethynylthieno[ 2,3-c]pyridine-5-

carboxamide;
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N-(2-azabicyclo [2.2.1 ]| hept-5-yl)-3-isopropylfuro

[ 2, 3-c] pyridi ne-5-carboxam de; N-(2-azabicyclo [2.2.1

] hept - 6- Wp-030226pr opyl furo [ 2, 3-c] pyri di ne-5- car boxam dePCZBIS02/29827
N-(1-(6- et i S 8=yl )= - | Afuro[ 2, 3-c] pyr
IR € e e N e A s

] hept - 5-yl )ca?b&xmhdiwl suI fanyl )furo[ 2, 3-c] pyridine-5- car boxam de;
N(Z-azabie&clo i pt-6-yl)-7- rrethylsulfanyl)furo

-c] pyri di neNg(3 éRL—érata@bégyﬁlQié2 NpgtB-ylg3neiengthiengZahf] e%qllaefsz 2.2] oct-3
-yl)-thieno %[[ﬁ xa%n éz)] pyri di ne- 2- car boxam de; N (2-azabicyclo[2.2.1

] kept - 5-yl ) ?eno? 3-b] pyri di ne-2-carboxam de; N-(2-azabicycl o[ 2. 2.
1] hept - & yl )= 3R6R9ﬂ?a-z§olb5}cﬂb[8 dilbe=Ryl Q@Lﬂ?@f@m&l@g3c]¥§ﬂdm@@- 03/ 029252
PCT/ US02/ 2982 31 (6-met hyl)-azabicyclo [2.2

oct - 3-yl ) - t¢sireera@dg- b] pyri di ne- 5- car boxani de; N-(2 azabicyclo [2.2.1

eS8 2P R PR i e ovel o[ 2 2.1

N-(1- (6- met hybaxagaadi cycl of 2. 2. 2]
oct-3-yl)-thieno[2, 3-b] pyri di ne- 6-carboxami de; 5 N-(2-azabi cycl o[ 2.2

] hept - 5- yl )Nt((3Is6BJ-2;a3athtyyal [B @i I ect6-glaBtloeenetitenc]2 Bcipridesbi-cycl o [2.2.1
] kept - 6- %) t hi eno 2, 3-b] pyridi ne- 6-car boxam de;
N (1- (6t P§RamdEi cycl of 2. 2. 2] oct - 3-yl ) - t hi eno[ 2, 3- ¢] pyri di ne- 2- car boxam
ide; N-(2- | -3- -iodothieno[2,3-c]pyridine-5- carboxamlde
] hept - 5-yl )ﬁf(g%rg% 10&?‘?&%?%31/&{3 2| lr%gCtZ ?:1%? 1(g)xam e[ ’J_pz'rz azabicyclo[2.2. 1
] hept - 6- yI ) N(fARAB]-2-@alipywjolB di HectB-yhRswianiaeethyldiieno[ 2,3-c]pyridine-5-
N—(l-(6-rrett% %‘az bicyclo [2.2.2] oct-3-yl)-thieno
[3, 2-b] pyri GF AU hoxani de:  N- (2- azabi cycl o[ 2. 2. 1
] hept - 5-yl )¢ @I@BR% 3. a%aﬁl]:ﬁYcF[B 9i N6ctS- W3%é@%t@ﬁneno[§!i SipyEaksycl o[ 2. 2. 1
] hept - 6-yl ) -t hi enol 3, 2- b] pyri di ne- 2- car boxanm de; N (I
- (6- et tyl )Gaalzm@fcl o[ 2. 2. 2] oct-3-yl)-thieno[3, 2- b] pyri di ne- 5- car boxani de;

L R s D R

N-(1- (6- met hyboxaggadi cyclo [2.2.2] oct-3-yl)-thieno

[ 3, 2-b] pyri di ne- 6- carboxani de; N-(2-azabicyclo [2.2.1 ]kept-5-yl)-thieno
[3', 2- b] pyrNel(3#:5B)-¢ eazbiirgaid [ 38; 1 Jost-3-21) zahityfarhinphizno[2,3-c]pyridine-5-
]hept 6- yI) t hi enoé3 2- b] pyri di ne- 6- car boxam de;

N-(1- (6- met d238Bi cycl o[ 2. 2. 2] oct - 3-yl ) -t hi eno[ 3, 2- c] pyri di ne- 2- car boxam
ide; 20,0\ (R-(pR@BREY ikl 3 2. 1]oct-3-y1)-3-(formylamino thlen 2,3~c]pyridine-5-
] hept -5-yl) - t(gggnoF 2-C %ycgl di Ae 2- z%rb(oxan}{ de; ) % aza% cycl 0[221
] hept - 6-yl )Gauﬂmm{l@ 2- c] pyri di ne- 2- car boxam de;

iN;j(e;l- (6-methy ¥ac)ety?zrna“1t1)10ﬁ(f—:é(9££,§R§-1-Za]z%i'%:}_/c%[%l.i 1]toQt|— B 1eno 2C : %}/ ri i nes 5- car boxam

carboxamide;
3-(acetyl(methyl)amino)-N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)thieno[2,3-

25  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-[(trifluoroacetyl)amino]thieno[ 2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(benzoylamino)thieno[2,3-c]pyridine-5-
carboxamide;

30 N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(diethylamino)thieno[2,3-¢c]pyridine-5-
carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(diisopropylamino)thieno[2,3-c]pyridine-

S-carboxamide;
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N- (2-azabicyclo [2.2.1 ] hept-5-yl)-thieno[2, 3-c]pyridine-5-carboxan de;

N- (2-azabicyclo[2.2. 1 ]Jhept-6-yl)-thieno[2, 3-c]pyridine-5-carboxam de; 25
N ( 1- ( 6- reOheglo)928z abi cycl of 2. 2. 2] PCT/US02/29827
oct-3-yl)-t G ) L 2.1

] hept- 5 ylﬁ)(&gg%ng %’%’H %3? |tr?2y-lg-§y(§%‘g§énm e:)ﬁ’?“”@‘ﬁ@bS %ﬁzf}gib‘?%{lgl 0[221
] hept - 6-yl )cattixemide3d, 2- c] pyri di ne- 6-car boxam de;

N-(1-(6-methyl)- azabi cycIo{Z 2.2]oct-3-y

H- pyr r ol of NECR, pB)-1-arabécyslotae dddcirrde3- (RIPEleazlaﬂD@WP@[%C]?yﬁdl]nﬁépt 5-yl)-1
H pyrrol o 2 abqé 4| di ne- 5-carboxam de; 30 N-(2-azabicycl o[ 2.

] hept - 6- yI) %KY/ v ol o[ 2, 3-c] pyri di ne-5-car boxam de;

N-(1-( 6‘5”‘“1@% [IR, SRR NiagabedyRIf3.2. l?ddifzf—ylﬁﬁﬂn)orﬂroﬂﬁwﬂylbthﬂeno [2 3-c]pyr1d1ne—5—

H pyrrol o[ 2 cl’ pyr| di ne-'5 car boxam de; (2-azabi cycl o[ 2. 2.

] kept - 5- yl )catbaxethdd; - 1 H-pyrrol o] 2, 3-c] pyr| d| ne- 5- car boxam de - 181 VO

Hpyrrol o (6T by rgrieekl i aiadanihe: EhomnbphotSPhmtinbls s ApbRAHE -

N (1-(6- rretﬁgglr)m%ﬁgécycl o[ 2. 2. 2] oct-3-yl)-3-bronofurof 2, 3-c] pyridine-5
car boxani de;  N-(2-aZabicyclo[2.2.1 ] hept-5-yl)-3-bronmofuro[ 2, 3

-c] pyri di neNg(R S Rpkaritieyclo[5. ZNHQCZ-ZaxlérBr(pgp@ta@{wl-Zl)thleno[z 3-c]pyridine-5-

1] hept - 6-yl ) - 3- br opof ur o[ 2, 3-c] pyri di ne- 5- car boxam de;

N- (1- ( 6Let G C)“ﬁ%‘gl cyclo[2.2.2] oct-3-yl)-3-chlorofuro[2, 3-c]pyridine-5-
car boxam d - 4-methylpiperazin-1-yl)thieno[2,3-

] hept - 5-yl @émﬁ%?gggér%%%hgk%1?)?/%%?1%3 (5 car I(%)Igam de; ) [

N- (2- azabi cofpirdfifle-2-chrboxémpte; 6- yl ) - 3- chl or of uro

{her oof Do oo i SR g 4ot ra ar B e bhar ety SRS S0

t her eof . geound of claim 16, wherein the conpound is

N-(1-(6- rret %Bazablcyclo[ZZZ]oct 3-yl)furof 2, 3-c] pyri di ne-5-car boxam de
.15 N( 2- Hz(em GBM{ak&leclo[]mdﬂoctﬁryﬂ) ﬁf[dnoqtnylamu]oﬁbtymnaiza%cmmémé& am de;

N ( 2- azabi cyc )J (i ] hept-6-yl)furo[ 2, 3-c] pyri di ne-5-car boxam de;
l\l—(l-(6-rret‘¥i‘§ aEEeblcycIo[ZZZ]oct 3-yl)ftiro[3,2-c]pyridine-6-carboxan d

e N (2-azg §£¥Fk9ﬁ%z§méycl$[§9t1]5cﬂd mgt@yﬁ&lﬁnqlﬁwrb&mnénd[asboxam de;

N (2- azabi cyc fur 2-c] pyri di ne- 6- car boxam de; 20
N- (1- ( 6- et dipiidiag-dmatdpshmjde; 2. 2] oct - 3- yI) 2, 3-di hydrofuro[ 2, 3-c] pyridi ne-5
- carboxam de;

N-(1- (6- mat]Hy(QR aRabraedhisiel3 2. dpget-vi-3(pjpesidinat P{Vﬁbﬁ%lft?wgo@]’ pyri di ne- 5-

car boxagy d €¢]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(piperazin-1-ylcarbonyl)thieno[2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-[ (4-methylpiperazin-1-
yl)carbonyl]thieno[2,3-c]pyridine-5-carboxamide;

25  N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(morpholin-4-ylcarbonyl)thieno[ 2,3~
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3-(thiomorpholin-4-ylcarbonyl)thieno[ 2,3-
c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-y1)-3~(aziridin-1-ylcarbonyl)thieno[2,3-

30  c]pyridine-5-carboxamide;
N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-3-(azetidin-1-ylcarbonyl)thieno[2,3-

c]pyridine-5-carboxamide;
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N-(2-azabicyclo[2.2. 1

] hept -5-yl)-2-nethyl furo[ 2, 3-c] pyri di ne-5-car boxam de; 25

N ( 2- azabwoyshzf222 2. 1] hept - 6-yl ) - 2- net hyl f ur o[ 2, 3- c] pyri dipegABoz298RDXan de;
N-(1-(6-methyl)-azabicyclo[ 2.2.2]oct-3-yl)-3-nethyl furo[ 2, 3-c] pyri di ne-5-
car boxam deN- (&R,BR}H@M&%&[G@BZ130&-3—yl)-3-formy1thieno[2,3—c]pyridine—5-

] hept-5-yl) - 3 nmet hyl furo[ 2, 3-c] pyridi ne-5-car boxam de;

N- ( 2- azabi cSPEPQGRDISE;

hept - 6- yl -
}\I- ( 2 (6- )r/re%%g?é)m )a{{;’?ég@l[%fl%ab?yg%ég? lgg gﬁlgﬁﬁ?/ %?%r[lcgg%'sc] pyri di ne-5-car
boxam de; dhlckagrédi cycl o[ 2.2.1
] hept - 5-yl) - 3- et hﬁl furo[ 2,3 %L ri di ne-5-car boxam de;
N- (2- azabi clyt((?zﬁé »1-pzgthesstal ylﬁqct@ élﬁﬁy(ltmﬂ}mazefal)ﬁl]lmfi gictisr@lingat-hoxani de;
N-(1-(6-meth ]%%sa bi cycl o[ 2. 2. 2] oct-3-yl)-thieno[2, 3-b] pyridi ne-5-carboxam
i de; -182 52 PCT/ US02/ 29827 N-(2-azabicyclo [2.2.1

] hept - 5- yI )N((§re R} &aﬁaﬂiﬂy@ms dinsct - t{@%ﬂjrl%%lfonﬁﬁl&ﬁe@{@mc%idﬁl&?« 2.1
] kept-6-yl)-thieno [2, 3 - y i di ne-5-car boxam de;
N-(1-(6- rretqwbc)xaan@bl cycl 0[2 2] oct-3-yl)-thieno[2, 3-b] pyri di ne- 6-car boxam

| kept - 5. y1 )BT » SIS0 At P BRMuon ) ep o2 s diyigier 67 2. 2. 1

] hept - 6oyl ) cattitix@p@de?, 3- b] pyri di ne- 6- car boxamn de;
N-(1-(6-methyl) - azablcyclo [2.2.2] oct-3 -yl)-thieno [ 3 ,2-b]pyridine-5

- car b oxam @e: phapmicRuicediyiacgaptabld saltxhdreof, Wherem the compound i is a racemic

hept-5-yl)-th 3,2-b d b de; N-(2-azabicyclo [2.2.1
| et 6. 1 YPRNERe (5 P BYFP RS BOERE poxam der

N-(1-(6-metfyl
2- E)] p3(/r| (rjr:e n{alNG) cmﬁ%cg()fam%i @,l(v;mgglggﬁag@cmm gn@ drdv.

] hept - 5- yI Y15 hi eThﬁ[@HHJObl]leyfddmnM ovizagib dyzabicytdo is INnd 2vimreab Re yedloyl[ 2. 2. 1 ]
hept 6 b
N-6(p1 (6: }}?y(f%eeplof‘iéﬂ%éﬂ %%@%’ég]”ag@ﬁ ‘%a"";l?e)?ég%zglﬂa‘%? i I g Vi fdeEsin oy boxam

ide; N ( 2- B'I—Pki RboZswbstituted alkyl. )
] hept - 5-yl) - th| eno[ 2, 3- c] pyri di ne- 5- car boxam de; N-(2-azabicyclo[2.2.1

] hept-6-yl)-thi eno[2 3- c] pyri di ne- 5- car boxam de; 15

:\Z(l (El_zn;t z!a%al-@izfiﬁblf}l ‘ggﬁdj‘lﬁbﬁ V%hegﬁl ﬂ%%qogipelr}r?&% 2-c] pyri di ne- 6- car boxam
%g 2- ] pyr i i nes-Gre@aD%BEYEI8}2.2. 23@6123%ﬁt}b%&]@y{l&n&ska}bdﬁﬁ&&d& yl)-thieno
t

, 2-c] pyri di ne- 6-carboxam de; or a pharmaceutically acceptabl é salt
her eof20 mH%{%ﬁzabwelo&%%B@naswé)fmm& putnyridewenearomamids; a racenic mixture
N o (5 ety PR ap S SDS PR s b e g of 3, 2 c) pyr | i me- 6.

car boxam dey-(1-(6-methyl)- azablcyclo[Z 2.2]oct-3-yDfuro[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-yl)furo[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)furo[3,2-c]pyridine-6-carboxamide;

25 N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-2,3-dihydrofuro[2,3-c]pyridine-5-
carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-2,3-dihydrofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-2,3-dihydrofuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-7-chlorofuro[2,3-c]pyridine-5-

30  carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-7-chlorofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-7-chlorofuro[2,3-c]pyridine-5-carboxamide;
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N-[ 1-(6-nethyl)-azabicyclo[2.2.2]oct-3-yl]-2-prop- |
-ynyl furo[ 3, 2-c] pyridi ne-6- 25 carboxam de; N[
1- (6- et hyb)os/ambi cycl o[ 2.2.2] oct-3-yl]-2-cyanof uro[ 3, 2- cppyrisd2/zss26-

car boxam d . .
- (6- et hyl QN(_aéngthg oa[ziblﬁycicj oct2]§3c %'fl-)'zq’-’gf'ihﬁlgrﬂgfl-&f‘3d?]§?§r- mkm di ne- 6-
car boxam d%} y%@hﬂg‘ff carboxamide;
1- (6-net hyl )-"azabi cycl o[ 2. 2. 2]oct 3-yl]-2- chIorofuro&S 2-c] pyri di ne- 6-
car boxam dé/-(afabicy¢lefdi }h;zpf)—S—eik)adeym:tbyl -2,3-dihydrofuro[2,3-c]pyridine-5-
[2.2.2]oct-3-y E)lg@éﬁbrormfuro[S 2-c] pyridine-6- carboxam de; -183 WO
03/ 029252 I%EPP 29827 N-[ 1-(6-nethyl)-azabicycl 0[2 2. 2]
oct - 3-yk] - A 08abrabD, 21 Hkpys L’ﬁ?dﬁn@tﬁ DX amyRsf yridine-5-
- (6- et hyl ) - azabi c{}/lc (;?2[2 gq]egcyngg 3yl ] Z{Itl‘l flmggr ourrrvg hyI ur ofn?? 2-c] pyridi ne
- 6- car boxambdegmidle{ acet yl am no)-N-[ 1-(6-nethyl)-azabicyclo [2.2.2]

oct-3-yl] f 3,2-¢C ri.di ne-6-_5 carhqoxani de; s
1- (6- m);t ]hyfz\gjﬂaé% @bﬁ%ﬁ@cg@?%&] ?Vﬁ%m%dﬁ‘?@ﬁ%ﬂi’mdweﬁ “uro[ 3, 2-c] pyrid
ine-6- carh ?ﬁ N-[ 1-(6-nethyl)-azabicyclo [2.2.2] oct-3-yl]-2-

[ di met hyl am no?a uro [3,2-c]pyridine-6- carboxam de; 10

N 6- [ 1- ( 6- e{hydapicgzlaf®. 2.y {Hepf 2-yD-2hettyl f3xof P B#M@;@Scé@yx&dﬂdnp 2, 6-di carbo

(5 2 citpyr PRI Ea bk P UGy IR Bl %{c%y%d?ne? Sehodalabf ure

o] pyr i di ne S R P SR e A RO s S8 S 2
oct - 3-yl ] - 3atborythider o 2, 3- c] pyri di ne 5- car boxam de N-[

1-(6- t hyl b |o[2.2.2 di 5-
o bovam SRl RO R b g Dok e[ 3 Sstiast cgbayiien | one 3

-ynyl furof . N
1- (6-net hy?\{ E%z%%%@%?d?%ﬁ%?ﬁ %@téz%{ eﬂ@m[gga%@?{&rl%e % carbo amﬁlrdledl ne- 5-
car boxasi deV-(ING-methlyD-azetibydlg -Zakjﬁlbbteyyl)@[ ﬁhﬁﬁﬂﬂ)[%&b}p@ﬂ@hﬂs -5-carboxamide;

-3-fluorofur ridin
N B ?Z[—azablcyclofl é 1t||hept— —yl) -3-ethylfuro[2,3-c]pyridine-5-carboxamide;

N-(2-azabicyclo[2.2.1Thept-6-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-furo[2,3-b]pyridine-2-carboxamide;

20  N-(2-azabicyclo[2.2.1]hept-6-yl)-furo[2,3-b]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-3-isopropylfuro[2,3-c]pyridine-5-
carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-yl)-3-isopropylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-3-isopropylfuro[2,3-c]pyridine-5-carboxamide;

25  N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-7-(methylsulfanyl)furo[2,3-c]pyridine-5-
carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-7-(methylsulfanyl)furo[2,3-c]pyridine-5-
carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-y1)-7-(methylsulfanyl)furo[2,3-c]pyridine-5-

30  carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[2,3-b]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-thieno[2,3-b]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-thieno[2,3-b]pyridine-2-carboxamide;
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car boxam de; 25 N[
1- (6-met hyl ) - azabi cycl o[ 2. 2. 2] oct - 3-yl ] - 3-i odof ur o[ 2, 3- c] pyri di ne- 5- car boxa
m de;  N-WO 03/029252 PCT/US02/29827

L e meth , ] e o .
5. (5_ 2‘:? bgb(%(;ﬁé%?ét%x?%g%gcpéo m?%ﬁ)gc?—ﬁf*ﬂ-%ﬁentofi,ﬁ—%W%@%A&H}Eﬂﬁe;?’ clpyridin
- (6- net hyl \-@zakbieytd[a[2211ReR] ogl)-tiend| 2 BLpyralide-6icpipokainive; 5- car boxani de;

30 NN[ 1 -(6-nethyl)-azabicyclo]2.2.2] oct-3 -yl]-3- rrolidin- 1
-yI)furo[2§V§2@]Zfd5y¢Y [Re- Hheptr lamﬂ%a,?—hlpi[ndlngé%aﬁb@%%}r ?alzaioin cycl o[ 2. 2. 2]

oct-3-yl]-3 ~[di | am f - i o
35 o3oteb B CRBUREP R L I AR EeLA e, 21, S
-yl] fuso NZ(Q-a%abi_G)}cﬂb{Q!ﬂ;ﬁ%ﬂ%—yﬁthigﬁd{@ﬁhg AHiAe5-caf¥okamide;
1- (6-net hyl ) - azabicycl o[ 2. 2. 2] oct - 3-yl ] - 3-fornyl furo[ 2, 3-c] pyri di ne-5
?3; l;f))éagn déf;—(Z-a{zzlagEﬂq{[Zrm][le - -Ylﬁ-ﬂ_nttém{?ﬁ)MMW:?@B@PZ@@!@] oct-3-yl]
Ll s Y BT RS T  apiiros
c] pyri di ne C t ' L ia- ide:
R ¥ e LD bRt Cuti o
- wapdc erB- e dp-Cclp - X pyri di ne- 6- car boxa

mde; N-(2- bi 2. . .
][ hept - 50 y fvréf@gﬁlé%%%[%&yﬁké%ﬁﬁ?“di3ﬁ5é}2‘§11‘?}’é’|[%831’&?é?81é1?e‘2‘lﬁi‘rPﬁ’-‘a&%léiB% cycl o

2.1 LD Yhi Yodsbl g ; b ABe-6- i de;
Nl o azlabflgz; (gfag%{lbzl}%&%[fz.yﬂh%w ol nidn sy PYB b Be-B-caAoRamany, de;
] h(ept - 5- y| N-@-azhibioydé[@ro] [Bet- @y Dihicad[B - BpyadinoR eatbpeamide;

N ( 2- azabi | o[ 2. 2. t-5-yl)-2-b f - .

S oSBT g s ot
ept - 5-yl \e@-4 2 Il - 18 ide2- bi I
2 1T e e e D e R e boxan de:

2- (acety| am-Qejzadcy@oldZabibeyted-y])2i2nd[3,2-b]pyridine-5-carboxamide;

hent -5 Yy MRy P 2 DS P A o G RRE A YRR 5o ¥ 2o
a0 0L A M S .2 ] 1 -
F(Z:t 2 3-1 yi LL M(ﬁigefialiﬁcy;qlp[gﬂ.gjhglia-@yb-t?iie?@[ﬁEie?ﬂam@e?ﬁ-cgg@@me; hN- I( 2-azabi cycl o
61 (2- arabRegrorets) Segtiiblea B o Ry AP Bhg I PO 3 SRS BYEH: ne- 2

20  N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[3,2-c]pyridine-2-carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-y1)-thieno[3,2-c]pyridine-2-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-thieno[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-thieno| 2,3-c]pyridine-5S-carboxamide;

25  N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-thieno[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-y1)-thieno[ 3,2-c]pyridine-6-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-1 H-pyrrolo[2,3-c]pyridine-5-carboxamide;

30  N-(2-azabicyclo[2.2.1]hept-6-yl)-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-1-methyl-1H-pyrrolo[ 2,3-c]pyridine-5-
carboxamide; ‘

N-(2-azabicyclo[2.2.1]hept-5-y1)-1-methyl-1H-pyrrolo[2,3-c]pyridine-5-carboxamide;
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25 carboxyl ate; N-(2-azabicyclo[2.2.1
] hept-5-yl)-3-vinyl furo[ 2, 3-c] pyri di ne-5-car boxam de;
N ( 2- azabwoyaslozf222 2. 1 PCT/US02/29827

“1(er2)t aga)t/): z:yg% g%%ycg,yff[?l%qg]%epg 6;]1?}/ %ﬁep r3}c~|) gfﬁpﬁ%@ﬁ@mﬁﬁdm -5-carboxamide;

-ynyl furof 2N—3} o4-mettiyth-nablyela[ D3 Rei-811)-3-Blofrdiaofh cysiidides-2. 1
] hept -5-yl)-3-cyanofuro [2,3-c]pyridi ne-5-carboxam de; 30
N- ( 2- azabi cﬁﬂﬂi%ﬁml@al

] hept - 5-yl )~ or.Q din C?ox .
N-(2- azabl z% &)l[? géﬁ}?epégﬁg rc;x%g'glfo&fg @'r%{n %ﬁ?rlbg?(%néldg car boxam de;
N-(2- azabi gy -gi-@ia%ic%lcﬂop 2. 1t]hept—6 -y1)-3-bromofuro[2,3-c]pyridine-5-carboxamide;
] hept -5-yl)-3-trifluoromethyl furo}Z 3-c] pyri di ne- 5- car boxam de;

3- (acetyl aer-tﬁbIé Me(}gd)aazabm(yylg[m 2]opt-3-y1)-3-chlorofuro[2,3-c]pyridine-5-
] hept-5-yl)f OL c] pyri di ne-5-car boxam de; -185 WD 03/ 029252
PCT/ US02/ 298 IN-C%? azabicyclo[2.2.1 Jhept-5-yl)-3-(pyrrolidin- |
-yl)fiirof 2]\/gz ﬁid%Yd'}chB[@Q l:rfhep@-%[ﬁ})g@ﬁlo?&‘ur#ﬁ Q?ej LY chiBokanide;1
] hept -5-yl)-3-[di net hyl am no] furo i ne-5- carboxamni de; 5
N-5-[1-(6- rfé{(hyta)sicazhiﬁil eylghapt-B-12)-2icblotefBeoj?, Pf@m{@@@@l}b%&@dﬂe 3, 5-di car bo

xam de;

bi
1] hept - K. y| (ﬁ?a I Cﬁ%ﬁﬁ]&[aﬁce@ta&l%Wq thc-r‘rﬁ%f %’hEEng%ﬁ gﬂlinagund is the pure

3-acetyl - N-d; gnt?cﬁﬁ‘é}' T ¥MGhQnfic fitture thereof.
] hept-5-yl)furo[ 2, 3-c] pyri di ne-5-car boxam de; net hyl

5-[(2-azabicyclo[2.2.1 ]hept-5-ylam no)carbonyl] fiuro[2, 3-c]pyridi ne-3-

boxyl at 10 2- bi, cyc| _ 5_ et hvnvl f
E:gr ZOé%/p?rie i ne- 6 é@ﬁ%@a glﬂl%ﬂ kE( eéeztggr C«‘Spg};@%f\%a ethynylturo
Lrept - O ¥ mar Bt SRy mablosugl 2 21l Bypdpes & aﬁemg@mde

N- (2-azabi cycl o] 2 - 2- cyanof ur of 2 c] pyri di ne- 6- car boxam de;
N- ( 2- azgbi W¢Ie@a®1®clol2 2. l]hept- -yl)furo[Z 3- c]pyrldme -5- carboxamlde

],\F?Fz)t a(zsa%: )3 (%} Bf %Ly?:&)% B[Iﬁhept—6] }H}lf{lro?i 2% c]p ?nrel—) 2 oygaef‘mde
] hept - 6-yl )N 414 %&h&%@lﬁﬁﬂb&y@l‘o?ﬂ @decﬁiB%ﬁ@oBaI Bind&5-carboxamide;

N (2-azabi cycl o] 2. 2 - 2- bromof ur o[ 3, 2- c] pyri di ne- 6- car boxam de;
N- ( 2- azabi d}i@e{zaﬁu@clop ]ZﬂébStptﬁ y;l)f)mo23 Eoﬁlyhdmf@cazbw}qmyldc,dl ne- 6- car boxani de;

2\ o] pyri i el A g ol e R TSPy ol of 2. 2. 1

hept I -
}\I- (2 agé%l zzjg—lgli gt{t gleghyﬂ MHQHBQ@Q Eg??%?%gf ggﬁfmﬁ[ggﬁg%}’[ngn? 5(:] pyri di ne- 6-

car boxani degartidxg@idez abi cycl o] [2 2.1 ] hept-6-yl)-2-[dinmethylam no] faro [

3 ?é?k@%’;;ﬁﬂﬁgme@%f S, Rolsh 3 -2 methytturo(2,3-clpyridine-S-

furo[ 3, 2- c] RYsdxdinites; 2, 6- di car boxam de;

N-(2-azabicyclo[2.2.1]hept-5-y1)-2-methylfuro[2,3-c]pyridine-5-carboxamide;

25  N-(2-azabicyclo[2.2.1Thept-6-y1)-2-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-3-methylfuro[2,3-c]pyridine-5-
carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-3-methylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-3-methylfuro[ 2,3-c]pyridine-5-carboxamide;

30 N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-3-ethylfuro]2,3-¢]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1hept-6-yl)-3-ethylfuro[2,3-c]pyridine-5-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl)-thieno[2,3-b]pyridine-5-carboxamide;
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25 2-acetyl -N-(2-azabicyclo[2.2.1
] hept-6-yl)furo[ 3, 2-c] pyri di ne-6-car boxam de; nethyl 6-[2-azabicyclo |
2. 2.1 ] kewD-08/034928a11 no) car bonyl ] faro [ 3, 2-c] pyridine-2- caclrmsyilwse’z

ﬁ E g_ g;gg: %@ O%a%wzlcl%)[% 2.1 }tlep?-_ -yl)) th1eno ngl Hpuy;*l%l[n% SBCa%!)g)glaml eI: ne- 5- car boxari de;

w?gt aga)t;: ?Z/g% 2%;@1’6%% J[?qu%pr;%ﬂxgéngfpfop @ﬂf@%@h@% 13‘?’3 -c] pyridine-5
- car boxami d‘é(l (Meﬂr}a)zaiabmydb@[22]zcﬂ3 yD)-thieno[2,3-b]pyridine-6-carboxamide;

] hept - 6-yl) - cyanof ur 05 ]5 3{ i di ne- 5-car boxam de;
N ( 2- azabi dyéd-afapiaycip[2 1']hept- -yl)-thieno[2,3-b]pyridine-6-carboxamide;

]h:](egt aga%: )cyg% E‘%%?‘é%tf?% ?El%e?’é'-%ﬁﬁ‘%%@?d? IP&%F%%?%TQ%’%I fe- 5- car boxani de;

- 186 WD Q@(ﬂ?@ﬁﬁ&yﬁ’ﬂﬂﬂabﬁ@&b 32[6ct-Nyl) dhrasBI LY plyAdihe-5katbdheide; 6- y1 ) - 3
-trifluoronethylfuro ridi ne-5 -carboxam de;

3- (acetyl ad¥- 6%7)124@((3’210&% 85&%@@50%)2%23119[3 2-b]pyridine-5-carboxamide;

hept - 6-yl b 25 h | 2.2.1
oot L B LA i St ol 2.2 1
N- (2- azabi Q\YLQI -04- &e&fl)]-&'@ﬁicy&o?djZﬁciﬁyi)ﬂﬁieﬁm@b Qtifine Bl chrtbxaiier | di ne- 5-

car boxam de; azabi cycl o[ 2

oct - 3- yl0] f d‘fb?[ QZ€®1QY]3 22dl]h?@i3 &9@1@@9&3%1@1;%@1@6— -Nlrb%aazé@l cycl o[ 2. 2.

é] gggt y|6 yl]‘%—@g@%&%{%? gqghe?§6fll)pt¥1{elng Brfb?pyn%{ntéo gaq]boxamlde
hept - 6- y| )N-ar-ed- )
et o o o b A0y i,

car boxyl at é¥-(bpzakiqyk Mdéhﬁ@i éa’ll)l-tiﬂleael@e?pﬁmémsaﬂ -¢arbdxemadd;, wherein the

conpound i ure ti r e thereof. 15 19. The
co%ound 0?\1 g] 3‘?%%%@010\%23@? g\r(?r\%[rl) tgtef}?[z gﬁﬁ’yﬁ‘lﬁl@eé}s %U%WH] ¥ claim 19,

wher ei ns( b)NV-{15.(4-hie@ROF FaBreGdiBprd. ﬂb&ﬁF’Mlthlené{BtZ -Optidive-sLiadokhmidd on up to
4 different carbon atons as val enc [ows and as all owed by t he

definiti on Nof2-gyaphiayalof2.2 Bihepep- yl)rthlenoﬁﬁ,,z cngddineFarboxamede; - OR19, 20 - SR5,

kol subet bRy o R Py R A Ry e ot t ot e al kenyl
hal ogenat ed)raIpha@ma{ceuu@mwaaeptabwﬁ&harwfeahalemay bompal@aematpact al kynyl,

aryl, R7, R9, and further optionally substituted on a nitrogen as aIIovved
by the def ienfntiosrerot a rygeniie migiieyheredial ogenat ed al kyl, substituted al kyl,
cycl oa%yl hal ogenat ed cycl oal kyl, 25 substituted cycl oal kyl ,
heterocycloalkyl hal ogenat ed heterocycloalkyl, substituted

het er ocycl aal ky |The|'-&5mp@ﬁncﬁ&;cording to claim 15, wherein the compound is

N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-2-ethynylfuro[3,2-c]pyridine-6-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-2-prop-1-ynylfuro[3,2-c]pyridine-6-

25  carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-2-cyanofuro[ 3,2-¢c]pyridine-6-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-2-fluorofuro[3,2-c]pyridine-6-
carboxamide;

30  N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-2-chlorofuro[3,2-c]pyridine-6-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-2-bromofuro[3,2-c]pyridine-6-

carboxamide;
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provi ded that one carbon is used to bond Wto the core nolecule. 21. The
conpound of claim 20, wherein Azabicyclo is Il, V, or VI. 30 22. The
conmpound Wb oslozizm 21, wherein each k2, k5, and k6 is indepeﬁdfsmlk%zﬂ or 1.

28, o SR Lo RO RS » L AgETRLS i,
03/ 029252 PQI1Y80RtBIBAZabi lo 7. QQ]WD}QFQQHﬂﬁo@hﬁtH%ﬁ%B phgseidndd- i s H or

| ower al kyl, and wherein | ower a or is absent provided that k2,
k5, or k6 |€ar00?21511dq'he corrpound of 24, wher ein the conpound is 5

N (1 3zt yshol fu Bl RERL b L SaRL B ol e Socsman der N (1
N ((3R 5R) - éa:r@@)é?:h&é/d 0[3.2.1 ]
oct - 3-yl) thi eno[ 3, 4-'c] pyri di ne- 6- car boxani de;

N (1- azabi cNeﬂle(ﬁﬁnﬁhﬂ])amba@,zcid[z 2 Riletr3F3]- Z—(p}rp;l'rdhdilr}é}fﬁro{:?az-bmyaidirﬂed- or a
phar maceut i c %g?’ ceptable salt thereof, wherein the conpound is a racemnc
10 mi xture HAOR g‘are enantioner or thereof. 26. The conmpound of claim 20,

wher ei n AzaRi G Y@lfeth) hzathdyclo[® 23&3&@ 21 BE AXARAHG fbf Q'C?IB dafs-g\Wherein
Azabi cycl o f|;a1s[ql({6aneéf s\%ggaeilr?}cl?é ?s al k F Tﬁﬁﬁl enat ey Sglr substituted
al kyl, or Vwmb@qamldzabi cyclois Ill or 1V and wherein 15 R2 3 is H alkyl,

or substitute claim?27, wherei.n {he compound is

o (et RoAl L i Beiral ss ST S e B o FabGs ey bosan
20 1 (2 azabE oo G R ST e o R boxam de: or
a phar maceutdroadamidgccept abl e salt t her eof , wherein the conmpound is the

TR T i iaiiee M A
benzof ur of o DYRIRS PXGHERIC Y enzof urol 2.3 ol pyr1dine 3.yl opti onal Iy

subst i t 1t edNgn- (ﬁpnethyl%adabiciyetcéhﬂ 2¢at-Beyi]-atvompfuad 2\8ad [pyrédinabd ows and 30 as
al | oned by the definition of Wwith F, Br, d, I, -CN, -NO®, -CF3, -OR5,

- OR19, SRE oxg@ée, -N(R5) 2, -N( R10)2 C(O)R19, - Q02R19, -C(O N(R10) 2,
-S(O 2R19 Rl [ify(kimethyl) -azabicyclo[2.2.2]oct-3-yl]-3-ethynylfuro[2,3-c]pyridine-5-

carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-3-prop-1-ynylfuro[2,3-c]pyridine-5-

20  carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-cyanofuro[2,3-c]pyridine-5-
carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-fluorofuro[2,3-c]pyridine-5-
carboxamide;

25  N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-iodofuro[2,3-c]pyridine-5-carboxamide;
N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]-3-trifluoromethylfuro[2,3-c]pyridine-5-
carboxamide;
3-(acetylamino)-N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]furo[2,3-¢]pyridine-5-
carboxamide;

30 N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-3-(pyrrolidin-1-yl)furo[2,3-c]pyridine-5-
carboxamide;

N-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]-3-[dimethylamino]furo[2,3-c]pyridine-5-

carboxamide;
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substituted al kyl, hal ogenated al kyl, al kenyl, substituted al kenyl,

hal ogenat ed al kenyl, al kynyl, substituted allcynyl, hal ogenated al kynyl,
aryl, R7,wB93/029288 WO 03/ 029252 PCT/ US02/ 29827 and furt hecTapsvi/zosatl |y
substituted on a nltrogen as al | owed :% the definition of Ww th alky

halbogenat edNal- kkf(ﬁ-rlnsthty taﬁﬁmg@ép[alzk%lpct- y]&ﬁlé%[lzl@yﬂpwn%éénﬁfaéhmﬁ?@fi?ﬁl IkyI
tit
subst i ¢ ut ed TRy erERTR ST K Y - g SR 32V T P o

used to bondMtshighe core ol ecule. 31. The compound of claim 30, wherein
Azabicyclo is Il, V, or VI. 32. The conpound of claim 31, wherein each k2,
k5, and k6 3—sc¢tyﬂdI§ﬂéf(demﬂﬂh}9) -@rabicyclo[2.2.0] @8 3-yilferoEbhplyRdingfo-cl ai m 32,
wherein R2 |s al k hal ogenat ed al kyl, substituted alkyl, or is absent
provi ded t bR 111% or k6 is 0. 34. The conpound of claim 33, wherein R

H or | bsent
or ovi ded ¢ R s o S B M oherei n the.

conmpound i scliyfidinaBadarlsrglate; [ 2. 2. 1 ] kept - 3-yl ) - benzot hi eno
[ 3, 2-c] pyri di ne-3-car boxam de; N-(1-(6-nethyl)-azabicyclo[2.2.1
] hept - 3-yl ) - benzot hi eno[ 3, 2-c] pyri di ne- 3 car boxam de;

N- ((3R 5R) -;- z_g?plﬂ
]oct-3-yl)- e@zo IFZ ?gggcﬂ][py}rd 3| ety r[?)gxc(gl yndme -6 S%rboxannde
ﬁ E | - azgi()iS)CMidzee[z’a’ngchd)[:icjj[]}]ﬁegtls}yllgélcmophrmﬁgﬁg[z;@]]wdum@f@é@%m}lﬂw agj de; 2
exo- azabi cycl o o[ 2, 3-c] pyri di ne- 3-
car boxani delN-R-3zaRigyilplS) llh%@?;?o}’ \?cqyéPg{lEJ[i T apude;
] benzot hi e UHDOXR icall
accept abl enfs%z[;l%té%ta 113? ffzdi @/ﬁeﬁ %ﬁche cg@gﬁaﬁﬁ’%ﬁ%ﬁ? g%glra%g%ir%%xtur eyor t he
pure enant INn(eliaz@blcyd’le[ael)f]he}ﬂﬁi-ylj'-ﬁeclﬂm‘nﬁmu[ﬁcﬂ o}ﬁoyndilaemcfaﬂqoxam&eel n
aim 36, re| n

Azabi cyclo is
Azabi cycl o Ns<2razah16YQAﬁf@r?eHheIF§25-Y% 2;¥PIRV!°%§ &]%éfﬂgﬁaﬁe‘@ XI? ’or _
RS L i bl Ptr 3 1
conpound i SN-R182bi210[2/DP8LT - ﬂWﬁiﬂﬁ)ﬁx‘on%]QﬂlfuroB 2-c]pyridine-6- carboxamlde
2-(acetylamino)-N-(2-azabicyclo[2.2.1]hept-5-yl)furo[3,2-c]pyridine-6-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-2-(pyrrolidin-1-yl)furo[ 3,2-c]pyridine-6-
carboxamide;

20  N-(2-azabicyclo[2.2.1]hept-5-y1)-2-[dimethylamino]furo[3,2-c]pyridine-6-
carboxamide;

-6-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-yl]furo[ 3,2-c]pyridine-2,6-dicarboxamide;
2-acetyl-N-(2-azabicyclo[2.2.1]hept-5-yl)furo[ 3,2-c]pyridine-6-carboxamide;
methyl 6-[(2-azabicyclo[2.2.1]hept-5-ylamino)carbonyl]furo[3,2-c]pyridine-2-

25  carboxylate;
N-(2-azabicyclo[2.2.1Thept-5-y1)-3-vinylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-3-ethynylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-3-prop-1-ynylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-3-cyanofuro[2,3-c]pyridine-5-carboxamide;

30  N-(2-azabicyclo[2.2.1]hept-5-y1)-3-fluorofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-y1)-3-iodofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-5-y1)-3-trifluoromethylfuro[2,3-c]pyridine-5-carboxamide;
3-(acetylamino)-N-(2-azabicyclo[2.2.1]hept-5-yl)furo[2,3-c]pyridine-5-carboxamide;
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N-(1 -(6-nethyl)-azabicyclo[2.2.2] oct-3 -yl)-b enzothi eno
[3,2-c]pyridine-3 - carboxam de; N-(2-azabicyclo[2.2.1
] hept - 5- ZWp-0Bez26t hi eno [ 3, 2-c] pyri di ne-3 -carboxam de;  PCT/US02/29827

e e R

- car boxam cal accep alt”“thereof, wherein the
conpound i saffiRalile€ enantioner or a racemc mxture thereof. 39. A

phar maceuti cal conposition conprising a conpound according to any one of
clai ms 1- 3N-(2azabmayclop §d tlespt-6-yAy3hdimetdprainp Ruiob S IRIEHITY accept abl e
exci pi ent. lbO 40., The pharmaceuti cal conposition according to claim 39,
wher ei n saiGO8APSThd and said agent are to be independentiy adni ni st ered

rectal |y, tepiLgalslifetn 191afduidyclo‘fybl.zi]mamrﬂuo[gB-CWMeeg,aldicarﬁmn@de;_
therapeutically effective interval. 41.  The pharmaceutical conposition
accor di ng tMN-(2lazdbiey8®]2.AH dhepit-H-ydad dornesdfwe ddccIpwidignd whdospByle; n an anpunt

of from about O. t o, abo Lkg .of 5, bag) i ght of .sai d mammal
per day. 423'3%3%%%{'?@&18 iyc%ﬁﬂtf’g%ﬁé&ﬁﬁogn '8@88%‘1%%”?‘?)0@(9% 39, wherein
ol kg of bay B R masout cal
conposi ti orcagmxglath;ng to cl ai m 39, conprising a 20 conpound according to
any one of clainms 1-38 and a pharmaceutically acceptable excipient. 44.
The phat®raceutical conposition according to clai m43, wherein said

compound | sNggjg%gugarcgomg,g,1512@5]%?1{—2—&1@9},&@0[yz-cg;yﬁhinm-@am&iaggg@I ly, or

parenteral ly era ally effective rnterval. 25 The
phar maceut i N4P-aearigosi] 2.2dihept-ced B mpyop-o-yoy i 4B ¢ Ipwtidineitncasbiamidesnpound i s

adm nistered in an a nt _of fr about. 0 1.to . about 100 ng/ kg of body
wei ght of slﬁi(gl‘aﬁ%‘rﬁi&m &rilgeqyo- ig.b'o-’f?fé’fﬁrﬁﬁggfﬁ@é’ﬁfi}n@é "o ngg?’i on accordi ng
to clai m 43 yhens! ERAVD FTiofofBH3, Diciyeiiait-¢-BarBbx amasnt of from
about 0.1 f{g(%gﬂ?&%(lﬁ%ﬂ%ébg?p}g}édy O30 Wel gkﬁﬁyglf sai da1 manmmal per day. 47.
Use of B coNy@unsbigetd?.diljyent-6-dpd-cbiveofufo[8 el ]pidinedg-cioxarhigepr epar at i on

houl d T ecel JE2Aaig IO QI S00b3 Bt LRI 20BE H S ABUSRPIS. rel i ef Trom

Lhe, 20m il SA1LL 80l RCAR DS LD 2RSS xHidaT 1 Cot
N-(2-azabicyclo[2.2.1Thept-6-y1)-2-trifluoromethylfuro[3,2-c]pyridine-6-carboxamide;
2-(acetylamino)-N-(2-azabicyclo[2.2.1]hept-6-yl)furo[ 3,2-c]pyridine-6-carboxamide;

20  N-(2-azabicyclo[2.2.1]hept-6-y1)-2-(pyrrolidin-1-yl)furo[3,2-c]pyridine-6-
carboxamide;

N-(2-azabicyclo[2.2.1]hept-6-y1)-2-[dimethylamino]furo[ 3,2-c]pyridine-6-
carboxamide;
N-6-[1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1]furo[3,2-c]pyridine-2,6-dicarboxamide;

25  2-acetyl-N-(2-azabicyclo[2.2.1Thept-6-y1)furo[3,2-c]pyridine-6-carboxamide;
methyl 6-[2-azabicyclo[2.2.1]hept-6-ylamino)carbonyl]furo[3,2-c]pyridine-2-
carboxylate;

N-(2-azabicyclo[2.2.1Thept-6-y1)-3-vinylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-y1)-3-ethynylfuro[2,3-c]pyridine-5-carboxamide;

30  N-(2-azabicyclo[2.2.1Thept-6-y1)-3-prop-1-ynylfuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-3-cyanofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1Thept-6-y1)-3-fluorofuro[2,3-c]pyridine-5-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-y1)-3-iodofuro[2,3-c]pyridine-5-carboxamide;
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48. The use according to claim47, wherein the disease or condition is
cognitive 5 and attention deficit synptons of Al zheiner's,

neur odegeworian2am associ ated with di seases such as Al zheipa@ruse2/zhisgrase,
pre-senile dementia (mld cognitive inpairnent), or senile denentia. 49.

The, use. aca0r il oph 8 el DR b RGBS irianos: blinaii; 10

schi zophr eni osis. 50" 'The use of claim49, wherein the nmammal
woul d r eceidvacaylapirmiN-(Z-arablidyefo[ 2.2 frept-6royl)&tai 258 -sIpyeitlingrd e bexamide;

t herapeutically effective anount of a7 .nicotipi acet yl.chql i ne receptor
agoni st andV-&hezhicyelgky 2 hBerkoale Py rgH ‘Qkﬁ@ﬁ'ﬁ@&t‘ﬁ@ﬁé’ﬁ}e& effective
i nterval . 5% IQ‘S yse according to claim47, wherein the di sease or

VS NV fb& ider. . X .
condition i's depression, anxiety, general anxiety disorders, or post
traumat isC U{Bembiyslo[ RN Thep0652)-3-Tdimethyrmanc]furd| 0¥y clryridiraiim 47, wherein
the disease or condition is attention deficit disorder, or attention
deficit hyperestmigery di sorder. 53. The use according to claim47, wherein

t he di seas r ndi £ i;0n_ i j j deE Sy hi c
arer sl oobgaiE Rt R REE e SRS XL AIRRISERS coikaMIQO T 0
injury, behayr-gsadlcyslof.2oRbpt-bywe)-prehl yeiro|2,0-gentied-Samboassiej ated with
brain tunors, AIDS denentia conpl ex, dementia associated w té}eaDovm' S

syndrone, demshNa(Cagzsbisyelobd2 ditent-Ooliiraidd-eRyritina gt BINIYi sease,
Par ki ' i t ar.di Kj i: . ck! i : | ati f
Food | nibakansftar e BPlT AR AR R b i LA SRR P9 B o

associ at ed yydRympki ng 30 cessation and dependant drug cessation, Glles
de la Tourette's Syndrone, age-related macul ar_ degenerat.i g@d%l?l auconma,
neur odegeneratphamassutineilsipectdigblasalf tharefmyhersin the gomp 13 Qted with
pain. - 191 WD 03/029252 .PCT/ US02/ 27 54. A nmethod for treating a

di sease or CBNHTT SR A HFIHEHAE etlﬁﬁl%alged thereof, wherein the mammal woul d

receive synptomatic relief fromthe adm nistration of an a7 nicotinic
acetyl choline receptor agoni st conprising.admnistering to the manmal a

t her apelst i cHl. | y Bfefcoomioved ahelaim 3ovheein wd according to any one of
clainms 1-38. 5 55. The nethod according to claimb54, wherein the di sease or
condition is cognitive and attention deficit synptonms of Al zheiner's,

neur odegenej@t i orhe RSFRELADLE M 19, WiaaASHds tialo[Rd-Apyrhiti-Gad, s di sease,
pre-senile derrenotpiti%nzglg Slu%Sﬁt(l:l'(t)e nointlipvtg 4i dq}%e?ricarrltrzeapl}o)n’ atgrgs gse \l;]ailclan%yg gvevgl Etlrll '
as allowed by the definition of W with F, Br, Cl, I, -CN, -NO,, -CF3, -ORs, -ORy9,

20 -SRs, -SRy, -N(Rs), -N(Ri0)2, -C(O)R19, -CO2R 19, -C(O)N(R10)2, -S(O)2R19, alkyl,
substituted alkyl, halogenated alkyl, alkenyl, substituted alkenyl, halogenated alkenyl,
alkynyl, substituted alkynyl, halogenated alkynyl, aryl, R7, Ro,

and further optionally substituted on a nitrogen as allowed by the definition of
W with alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated cycloalkyl,

25  substituted cycloalkyl, heterocycloalkyl, halogenated heterocycloalkyl, substituted

heterocycloalkyl, Ry, or Ry,

provided that one carbon is used to bond W to the core molecule.

21. The compound of claim 20, wherein Azabicyclo is II, V, or VL

30 22 The compound of claim 21, wherein each k, ks, and kg is independently 0 or
1.
23.  The compound of claim 22, wherein R; is alkyl, halogenated alkyl, substituted
alkyl, or is absent provided that ks, ks, or k¢ is 0.
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10 56. The nethod according to claim54, wherein the disease or condition
is schizophrenia or psychosis. 57. The nethod of claimb56, wherein the
mamral wowbd3neesi ve synptonmatic 15 relief fromthe adm mc3tusar/zser of a

t herapeutically effective amunt_ of 0 nigotinic, acefylcholjne.rgceptor
agoni st and4an dREICOPRPEMDPT CatllyEh {VIFrIR lfshlgf"ébo F@ﬁ’laﬁ“}gfﬁg{: ?\flée
nterval . 56 The, P hadeAGERi N9 16| 8 K58, wherei n the di sease or
condition i 8 2 epression, or anxiety and general anxiety disorders and
post traumatic stress disorder. 59. The nethod according to claimb54,

wherein the disease or condition is _attentiop deficit disorder, or
attention &&fi cikhewpperand Pl Whereadnibg&Pmpo¥idslS. The net hod according to

claim54, wherein. [ 2 QG ANGH 1i | BndTBRGbo2Adidaf fective

di sor de?}s, W@%%@E&BE@?F%@EF%@gﬁée)rgbgiz’s’%sc, %)d?ndéggl ?rng pelr sonal i ty disorder,
traumatic by-gi-f6-inRitgh)yazabriaw|2ol. dhepridyldibimof3,4-e]gyridhieefvearboxageder al  and
associated wth brain tunors, A DS denentia cont nmentj a associ at ed

l.ex, d
wi th Down' d\/'-((é%iﬁ)olrr@%ab(ﬂiéﬁff@tﬁi?é]%@d’éﬂ&?@ﬁ3xﬁct]ﬁyfll_‘@%6§8 0¥ nt i ngt on' s

di sease, Parkjnson's I - ar i ski.nesi i.gk' s di sease,

dysr egul at ?%ﬁ'?ffa fcé’Sld)%?'%?ﬁoglq;ssﬁgfhh%lﬂﬁjgﬁl'%@&?ﬁgﬁe;@ gér{goxéariﬂc}rgéxi a nervosa,

wi t hdrawal o3 %HphemcRECIIi aatthbld dalt theredd] Mereireths abmpoumiid adependant dr ug
cessation, Glles de la Tourette's Syndrone, age-related -192 WO 03/029252
PCT/ USOR)/ 2983Ture prthglraite ersgtin@enerthiicolyl aucoma, neur odegenerati on
associated wth glaucoma, or synptons associated with pain. 5 -193

26. The compound of claim 20, wherein Azabicyclo is I, I], or IV.
27.  The compound of claim 26, wherein Azabicyclo is I and wherein Ry is alkyl,
~ halogenated alkyl, or substituted alkyl, or wherein Azabicyclo is Il or IV and wherein
15  Rgjis H, alkyl, or substituted alkyl.

28.  The compound of claim 27, wherein the compound is
N—(l-(6—methyl)—azabicyclo[2.2.2]oct-3-yl)thieno[3,4—c]pyridine-6—carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)thieno[3,4-c]pyridine-6-carboxamide;

20  N-(2-azabicyclo[2.2.1]hept-6-yl)thieno[3,4-c]pyridine-6-carboxamide;
or a pharmaceutically acceptable salt thereof, wherein the compound is the pure

enantiomer or a racemic mixture thereof.

29.  The compound of claim 3, wherein W is (c).
25
30.  The compound of claim 29, wherein (c) is benzothieno[3,2-c]pyridine-3-yl,
benzothieno[2,3-¢]pyridin-3-yl, benzofuro[3,2-c]pyridin-3-yl, or benzofuro[2,3-
cpyridin-3-yl,
optionally substituted on up to 4 different carbon atoms as valency allows and
30 as allowed by the definition of W with F, Br, Cl, I, -CN, -NO,, -CF3, -ORs, -ORyj,
-SRs, -SR19, -N(Rs)2, -N(R10)2, -C(O)R19, -CO2R19, -C(O)N(R10)2, -S(O)2R 19, alkyl,
substituted alkyl, halogenated alkyl, alkenyl, substituted alkenyl, halogenated alkenyl,
alkynyl, substituted alkynyl, halogenated alkynyl, aryl, R, Ro,
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and further optionally substituted on a nitrogen as allowed by the definition of
W with alkyl, halogenated alkyl, substituted alkyl, cycloalkyl, halogenated cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, halogenated heterocycloalkyl, substituted
heterocycloalkyl, Ry, or Ro,

provided that one carbon is used to bond W to the core molecule.

31.  The compound of claim 30, wherein Azabicyclo is II, V, or VL

32. The compound of claim 31, wherein each ko, ks, and k¢ is independently 0 or
1.

33.  The compound of claim 32, wherein R is alkyl, halogenated alkyl, substituted
alkyl, or is absent provided that k», ks, or ks is O.

34. The compound of claim 33, wherein R; is H or lower alkyl, and wherein Ry 1s

absent or lower alkyl or is absent provided that ko, ks, or ke 1s 0.

35.  The compound of 34, wherein the compound is
N-(1-azabicyclo[2.2.1]hept-3-y1)-benzothieno[3,2-c]pyridine-3-carboxamide;
N-(1-(6-methyl)-azabicyclo[2.2.1]hept-3-yl)-benzothieno[ 3,2-¢]pyridine-3-
carboxamide;

N-((3R,5R)-1-azabicyclo[3.2.1]oct-3-yl)-benzothieno[ 3,2-c]pyridine-3-carboxamide;
N-(1-azabicyclo[3.2.2]non-3-yl)-benzothieno[3,2-c]pyridine-3-carboxamide;
N-[exo0-4(S)-1-azabicyclo[2.2.1]hept-3-yl][1]benzofuro[2,3-c]pyridine-3-
carboxamide;

N-[ex0-4(S)-1-azabicyclo[2.2.1]hept-3-yl][ 1]benzothieno[2,3-c]pyridine-3-
carboxamide;

or a pharmaceutically acceptable salt thereof, wherein the compound is a racemic

mixture or the pure enantiomer or thereof.

36.  The compound of claim 30, wherein Azabicyclo is I, III, or IV.

37. The compound of claim 36, wherein Azabicyclo is I and wherein R, is alkyl,
halogenated alkyl, or substituted alkyl, or wherein Azébicyclo is I or IV, and wherein
Ry.3 is H, alkyl, or substituted alkyl.

38.  The compound of claim 37, wherein the compound is
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N-(1-(6-methyl)-azabicyclo[2.2.2]oct-3-y1)-benzothieno[3,2-c]pyridine-3-
carboxamide;
N-(2-azabicyclo[2.2.1]hept-5-yl)-benzothieno[3,2-c]pyridine-3-carboxamide;
N-(2-azabicyclo[2.2.1]hept-6-yl)-benzothieno[3,2-c]pyridine-3-carboxamide;
or a pharmaceutically acceptable salt thereof, wherein the compound is the pure

enantiomer or a racemic mixture thereof.

39. A pharmaceutical composition comprising a compound according to any one
of claims 1-38, an anti-psychotic agent, and a pharmaceutically acceptable excipient.
40. The pharmaceutical composition according to claim 39, wherein said
compound and said agent are to be independently administered rectally, topically,
orally, sublingually, or parenterally for a therapeutically effective interval.

41.  The pharmaceutical composition according to claim 39, wherein said
compound is administered in an amount of from about 0.001 to about 100 mg/kg of
body weight of said mammal per day.

42. The pharmaceutical composition according to claim 39, wherein said
compound is administered in an amount of from about 0.1 to about 50 mg/kg of body
weight of said mammal per day.

43.  The pharmaceutical composition according to claim 39, comprising a
compound according to any one of claims 1-38 and a pharmaceutically acceptable
excipient.

44. The pharmaceutical composition according to claim 43, wherein said
compound is administered rectally, topically, orally, sublingually, or parenterally for a
therapeutically effective interval.

45.  The pharmaceutical composition according to claim 43, wherein said
compound is administered in an amount of from about 0.001 to about 100 mg/kg of
body weight of said mammal per day.

46.  The pharmaceutical composition according to claim 43, wherein said
compound is administered in an amount of from about 0.1 to about 50 mg/kg of body

weight of said mammal per day.

47.  Use of a compound according to any one of claims 1-38 for the preparation of

a medicament for treating a disease or condition, wherein the mammal would receive
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symptomatic relief from the administration of a therapeutically effective amount of o7

nicotinic acetylcholine receptor agonist.

48.  The use according to claim 47, wherein the disease or condition is cognitive
and attention deficit symptoms of Alzheimer’s, neurodegeneration associated with
diseases such as Alzheimer’s disease, pre-senile dementia (mild cognitive

impairment), or senile dementia.

49.  The use according to claim 47, wherein the disease or condition is

schizophrenia or psychosis.

50.  The use of claim 49, wherein the mammal would receive symptomatic relief
from the administration of a therapeutically effective amount of &7 nicotinic
acetylcholine receptor agonist and an anti-psychotic agent for a therapeutically

effective interval.

51.  The use according to claim 47, wherein the disease or condition is depression,

anxiety, general anxiety disorders, or post traumatic stress disorder.

52.  The use according to claim 47, wherein the disease or condition is attention

deficit disorder, or attention deficit hyperactivity disorder.

53. The use according to claim 47, wherein the disease or condition is mood and
affective disorders, amyotrophic lateral sclerosis, borderline personality disorder,
traumatic brain injury, behavioral and cognitive problems in general and associated
with brain tumors, AIDS dementia complex, dementia associated with Down’s
syndrome, dementia associated with Lewy Bodies, Huntington’s disease, Parkinson's
disease, tardive dyskinesia, Pick's disease, dysregulation of food intake including
bulemia and anorexia nervosa, withdrawal symptoms associated with smoking
cessation and dependant drug cessation, Gilles de la Tourette's Syndrome, age-related
macular degeneration, glaucoma, neurodegeneration associated with glaucoma, or

symptoms associated with pain.
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54. A method for treating a disease or condition in a mammal in need thereof,
wherein the mammal would receive symptomatic relief from the administration of an
o7 nicotinic acetylcholine receptor agonist comprising administering to the mammal a

therapeutically effective amount of a compound according to any one of claims 1-38.

55.  The method according to claim 54, wherein the disease or condition is
cognitive and attention deficit symptoms of Alzheimer’s, neurodegeneration
associated with diseases such as Alzheimer’s disease, pre-senile dementia (mild

cognitive impairment), or senile dementia.

56.  The method according to claim 54, wherein the disease or condition is

schizophrenia or psychosis.

57.  The method of claim 56, wherein the mammal would receive symptomatic
relief from the administration of a therapeutically effective amount of o7 nicotinic
acetylcholine receptor agonist and an anti-psychotic agent for a therapeutically

effective interval.

58.  The method according to claim 54, wherein the disease or condition is

depression, or anxiety and general anxiety disorders and post traumatic stress disorder.

59.  The method according to claim 54, wherein the disease or condition is

attention deficit disorder, or attention deficit hyperactivity disorder.

60.  The method according to claim 54, wherein the disease or condition is mood
and affective disorders, amyotrophic lateral sclerosis, borderline personality disorder,
traumatic brain injury, behavioral and cognitive problems in general and associated
with brain tumors, AIDS dementia complex, dementia associated with Down’s
syndrome, dementia associated with Lewy Bodies, Huntington’s disease, Parkinson's
disease, tardive dyskinesia, Pick's disease, dysregulation of food intake including
bulemia and anorexia nervosa, withdrawal symptoms associated with smoking

cessation and dependant drug cessation, Gilles de la Tourette's Syndrome, age-related
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macular degeneration, glaucoma, neurodegeneration associated with glaucoma, or

symptoms associated with pain.
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