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DERI VATI VES AS NI COTI NI C ACETYLCHOLI NE RECEPTOR LI GANDS 5 FI ELD OF THE

| NVENTI ON TIWOQE? t invention is directed to a series of N-substituted

di azabi cyclic dr?‘g unds, met hods ively control | i RgT/US00/01620
neurotransmtter release in mm[llﬁ(“m@mwmﬂlﬁﬂm% conpounds, and

phar maceuti cal conpositions conta onpounds. 10 BACKGROUND COF
THE | NVENTI ON Conpounds that sel ectivEftontrol chemnical synaptic

transm ssion offer therapeutic utility in treating disorders that are
associated wth dysfunctions in synaptic transmssion. This utility may
arise fromcontrolling either pre-synaptic or post-synaptic 15 chem cal
transm ssion. The control of synaptic chem cal transm ssion i [.n turn, a
di rect resul DIAZABECYREIGUPERIVAIAV AEH@C%@MQ AP TYLEROLENE tRﬁ%Epg%é-EM Senbr ane.
Presynaptic control of nenbrane excitability results fromthe direct effect
an active conpound has upon the organelles and enzynes present in the nerve
term nals for synthesizing, storing, and releasing the neurotransmtter, as

wel |l as the process for active_re-uptake _Postsypaptic 20 control of
nmenbrane excitability resul ts%‘?‘tﬂb&tﬁ"ﬁﬁ‘fﬁi@an active conpound has
upon the cyt opl affd grehidMNREIINGS dikrddadd 16 8 SRRE Of NQubiaQldiaRsejditer action. An
expl anation of the processes involved in chenical_ synaptic transm ssion

wi || hel p teompaupds, mgthedsior selertiyaly confrallipg peusetragsmidipiyeleassin sammals t he

i nvention. f 1 QN i-cal 1 3 SSion
refer to Ho gl%tgé‘sgtcwgF&{m&é@%@%ﬁ%&%@ﬁ%ﬁb@g} ‘g’%:”@‘ﬁﬁel B%&o%%%ﬁﬂc}%%% somatic
not or nHEYvous systens."” In: Goodman and G | man's. The Pharmacol ogi cal Basi s
of Therapeutics, 9th ed., . EobhhiHg) P.B. Molinoff, RW
Ruddon, and A Goodman G| : d@%&eﬁ@i’nﬁﬂ{@g@? New York, (1996), pp.

| 05-139). Typi caCémipoutitirhidtGelbctivyp@pitiol chichaltdd BymasticfainhRigsiGsoffért h a sti mul us

t hat depol arizes 30 the transmenbrane potential of the synaptic junction
above the t HieEgsiticatijityin treating fisqrders that argassgejpiad, Wil dystuneionssp Bymants2 0

all- or - NONe yafshidfdnP This il may Arick Ash H&m%nf?lg eitld? BreAGhapRie oPPdsEnagtic _
propagates to the nerve teifm nal where ion fluxes activate a nobilization
process!d eaehemical sansmigsionr Fhesenntrolef sgnaptieehiemirabimnsmissign ispindeiondireco t he
post synapt i X i Fegolanschia)! i : e central
and peri pherpeé ?é\ﬂearr?/%-&t}ga%@lflgf%%rgxc%&@g?ﬁlgrgwagygﬁeur ot%?ﬁ%ﬁmﬂe{p{n&?gﬂ@? e
referred toofmetird dxaipdbdity kil ftonfihe dirabbffecc &l dcgveagompoutd Isas gpaithas nerves,
smoot h nmuscle cells, cardiac cgl Iti and tgl anﬂg. TI}ﬁeSef.fectt . of a

neur ot r ans nP BRI AT LA PEESTIL 1y the DAY rminal for syhesiaing, stanipg, apd 5,
excitatory dleasifig thehelrblrakiitR gt ayiNaahe propdt Anhitivk rd- P2, Postéynftic
respectjvely) depending upaon the n t%e tgf, ghe gosts,xnapti c receptor for
the partd cufétrohefungrtrasexsiiepilty tsiis fram thsinbHinct & HHYTFPTRCHIM hag pon
neurotrans m&tc%ﬁl_aﬁﬁie oRafdREhat (YpShd B MedoRAisinitdhdfonNeur ot ransni tter causes
excitation or Inhibition depends principally on the ionic channels that are
opened in the podt explaapidncof thepicasses ipyoheed incherpippd synaptia teaspmisgian will  EPSPs
typically resuylt: I Al i : etoa
general i zedﬁ?ci‘g(kzorﬂelgsg%{c?rg%% %lgé?eﬁ%% gllf]gb@gctullégﬁgﬁ ﬁor?’g tf@%@gn %L) , Wher eas

| PSPs ar e 1&xpidnetionesfehémicd] spiapi tranzmissiomrear thilpmgodtal. "Neutoon of t he

menbrang excitability due to.a i.ncrease in perpeability to primarily

aral | or 2 ongetsPistot i oroRicpo o ARy he R Wi iGeblandls o1 o,

acet yl chol i géimairs.i TIePhatmasilegiedl BasisoSTHepputies, %tosts Jity Hapkmunng.Eper meabi | ity
channel s for, Na+ and K+. At other, synapses,  such as cardjac cells)

acet yl chol i hiEnRnP BeMoHpafhiR Wy 5"‘{‘10&4“% E‘PW%(LE}II‘?%Q@'T SreageniPEst-ease in
K+conduct anfgw York, (1996), pp. 105-139).

Typically, chemical synaptic transmission begins with a stimulus that depolarizes

30  the transmembrane potential of the synaptic junction above the threshold that elicits an
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20 The biol ogical effects of the conmpounds of the present invention result
fromnodul ation of a particular subtype of acetylcholine receptor. It is,
therefore, iwBQhkaed to understand the differences between recept or
subtypes. The two distinct subfamlies of acetylcholine regé'f\?ﬁ@f’@“é e
defined as nicotinic acetylcholine receptors and nuscarinic acetyl choline
receptors. (See Goodman and G |l man's. %he Pharmacol ogi cal Basis of 25
Therapeutics, op. cit.). The responses of these receptor subtypes are

medi ated by_{wo entirel Lfterent cl r tens.
When t he ni %lfd?ri Teng 2408 P §tlerg‘f1acl)fn| an%"?ceag‘g%?@‘r%%ftggnaﬁé)?eﬁl\g}%&é%géﬁsggﬁ’é"sn %)c()'%se is an
i ncreased f{etiindlfwhsfeden flines estivata@ahdbilizationi ppstess(leading tblacyrotiahsmaifter Ca~' )

t hrough the neuyronal nenbrane. |n contrast scarjni c acetyl choline
ecopt or  3OeHENPAR BRSNS (RAhCPRTRE f1l (oo el Which e o t hat

contain Comnﬁfﬁmma{i&{?ﬁ'&rﬁ%e%'émlﬁl?d]ﬁﬁﬁﬁc{?&lﬁi:rﬂ&usasgﬁexhﬂﬁﬁhé Pkmphosphat es. Thus,
the bi ol ogi cal consequences of nicotinic WO )0/ 44755 PCT/ U500/ 01620

acet yl cHol i pearqtrasapittess arg cefervasktp an"exeitablgicelis; "nExcitblg gelisreselpsuchas car i ni ¢
receptor actljyat| n e, Thi Biells 1] 6oL nic
acetyl chol ié\éé%?‘esg%gttho’#%c@gglﬁsf '?Jsr&?érjl&gf %@{Hﬁ%dﬁg}] P #%Itgg?%a tre ef(i:)ét;rs, whi ch
are di sti ncopoanuextithfle cahha) beamcause sithepan extitegory ooan imbibgeny ipnstsynapicept or

i nhibition As i.ndj e ove, th wo principal sit to which drug
conpounds. AR EESk SRS Eecydf iePendii don R et S Spt e ct o ar e
t he pr esynagtdptor fo2 MY RARRuRP AU diRNANIRE-a8Y thaRkieft towiithafdRr Actions of drugs
directed to the presynaptic site may be nedi ated t hrough presynaptic

recept dPs t IO GHU2IE BrepTie Whethera RIS HIAT REUFOURATIHCT CRRSCS SRFIAIOBEF et | ng
structure hagivfigh 843REs drincipally STHhOKER cBnANIHAL 86 BPNRA i thO@Posksaphigh a 10
presynaptic receptor that responds to another neurotransmtter (i.e.,
through a heembranedbepndhdexcigbldasis of drugs directed to the postsynaptic
menbrane M m ¢ {RepathicAl) Rl i FREAIENB A U ARMILIAE I | NI DI the
interacti on of the endogenous neurotransmtter Wwth a postsynaptic

recept or. Qeagslized aceeayed psrnehbitityug satichanotablg Nadanel K0 svieymaaPSPsamenbr ane

excitahility ar he neurponuscul ar. bl ocki ng.agent s jch interact with
o cot | Fc. et aidbRE R BRer i arion of B rERe R xabBbae R ol o ¢ or
exanpl e, cogedst in psemdéadilidpiol priziarity) sniafeibiss (insluding S afdICEY For éxamgiepol ari zi ng
agents, suctg as succi,né/l chol hﬂe. In the gq%gtral nervou% sgstem

post synapt i the peurqunsjpenacerdleholing exfifes 9 skelgial musele juoctiops P gPeM8Lupon t hem
This makes [etmébility Gdhrels fOr Karond KneApsths spRphelsulldsdafdfic@bls20 chemi cal
synaptic transnission required to control a given cell. Nonethel ess, by
desi gni ng caseipishaling carnberinkjbitesy: y primeari)y eepyling frogm py ingieasep K- capdugtanss- synapt i ¢
receptop, it is S g e ot her

i nput sf%vai ousl@?ﬁlﬂ?@lcﬁloctrffega?ﬁg?& ?%Iﬁpl?h erogﬁ%ggég’g%ﬁ?n%eﬁu%g n)synapti c

t ransmi ssi onodulatiONS apastinuthe subtype lo€actytrhelineir¢cepiot | Itl isbthereforel éspograntde ugs t o
treat such di.sor S .. Knowi ng how specifjc neurotransmtters.act in the
CNS al | ows ug‘rqgrgtfﬂgde%? %lélé gefl °F ‘rgi\é\éwaglst&ocf‘écr%@% ﬁ%‘g{’peﬁaﬁ% g&? a;’i(satzrf@a lﬁ%gm\?lm*etsh certain
CNS- act i ve dfacetidchoRne reeeporpare defilep anmicrginichicetyldindiine kezemnon agdtlusesrirdd

i nport ant neuroéransrritter{#n the central ner systens .in hupans and
ani mal s.  MASSHYISEQIRE Fecenyprs, (pee Goadmar PaRs. O AIAE0Q8 GEER r evi ewed by
Roth ang ElméRbédiics, ofic@ghem cal Pharmacol ogy of M dbrain Dopanine 30

Neur ons", In: %s chopharmacol gy: The Fourth Generation of Progress, F.E.

Bl oom and D.J. HKbpresponsqs@étheseryageptior miblygpes arqypediatod by twaentizely diffggnt pat i ent s
Wi th Par ki Nt 8¢ seolfd RGAAE S S RIRLER GO HhaifigpRefgNe @ Primary

| oss of dopam ne contal ning neurons of the ni gros¥r| at a at hway, which
resul ts i n aoticieduthel respanse sfan imeteased dlox vf specifidéeracgilalar ions &ig. Mo li emd t 0
replace th am defici.ency wth dopamne nmnetics, ,.as_wel|l as

i i st er 1y IR eRa e R TRt et R AL R BB R PErERY and ot her
neur ot Bans rﬁcfi\taﬁbﬁleﬁc&\t@ clhraps i:}i tackilbiar dyaes ﬁxﬁﬁfo&ﬁﬁiﬁoﬁ@ldﬂ&nﬂtﬂéehks §ucfar ki nson' s
Di sease", 1n:, Psvchopharmacql ogv: The Fourth Generation of Progress, op.
cit., pp 1&?@-‘%&‘8@??"&) %‘ta‘dg’%"g'la@&tﬂ}‘é ‘PFeu‘il?IBTé‘F AEMEAHCBTES COHEMHIY i ng agent s
are still being sought, in the hope that one or nore will be useful in

i nportant, but as yet poorly controlled, disease states or behavi or nodels.
For exanple, denmentia, such as is seen with

-




10 Al zhei ner's di sease or Parkinsonism renmains |argely untreatable.
Synmptons of chronic al coholismand nicotine withdrawal involve aspects of
the central pervous systen) as does the behavioral disorder

At t ent i on- DeVC 44785 sor der (ADD). Specific agents for treatcemsonficzohese
and related disorders are few in nunber or non-existent. A nore conplete
discussion of the possible utility as CNS-active agents of 15 conpounds
with activity as cholinergic ligands sefective for neuronal nicotinic
receptors, (i.e., for controlling chem cal synaptic transm ssion) nay be
found in U. Scetyighakine régeptaractiBiion prg distingt feom thpse of wigaaginic Meeeptos, | 995, whi ch
IS incorpor erei n b ferenc are
t her apeuti c%fgt?‘gng%b@ &i?ga?' 'r"{elaiﬁ ?hﬁﬁﬁ{)rﬁ&’ngcgmﬁlﬁg %%%&ng\sgegc i res@@ For
exanpl e, Su(ixlﬂstﬂbﬁbﬁlblml@gldmavﬁectmivhi@h)amldisﬁncﬂ@.nd)ﬂlﬂ’eﬁﬂﬁhkn thetd amnr{gefrogx :
arecoline and nicoti nei? q};\ Qr potency and l|lack of selectivity (e.g.,

ni cotine), PYEFACNSSHEIEL 4%n (e.g., carbachol) or poor oral

bi oavai |l abi lity (@ ifflicatediabéNel BEIwWo érfhc%gﬂdltﬁé @Whi d¥6g cATRIM tha¥ecrBNY
unwant ed central agoni st actions, including hypotherm a, hypol oconotion and

trenor and ;sbmzpdémpns tr@@nwme atay be disestadratye PleaysREtic menehranerand then
defecation E@ ﬁ W g;

Psychophar g&émé% nnaco ?% I—dilékudstsoetﬁprugﬁfq_% g@?g’?yelr)enan eds. ,
Oxford Uni V(mezdlateﬁ tﬁb&gsprcs@ﬂ;mmbceﬂt@ﬂﬂpat pppondls:?ﬂxéﬁéﬁrotmdniﬁer Which dﬂon et
al., in Current Research, i her cob and R Becker,
ed.: Tayl or SEPEFSEITENE STYQWY easefggg %g@%&%@ﬁepm Pt H%h%t al . reports
the use10f oReYiapaE @b@t&h@dﬁ%bonﬂ@diﬂn@ﬁlﬂﬁfémb&aﬂsﬁﬂﬁr (10, tidhighi A1son’ s and

Al zheiner's Diseases. M WIlians_et al "Beyond the Tobacco Debate:

Di ssecti ng GEErOresEP e Agtinns of drupisiepies e the posrypaptie Fembraps mimigghen | nvest .
Drugs WO QOYdt‘bfe eniddehiReQdCadmer &thnl@?ré x&%éxoﬁ%%@)endo%@ﬁdu Pascual

et al. reports short-terminprovenent of nonsnoking patients suffering from
depr essi on Isgurptranamitien withia pbstsynapdicirereptptat ches. R J. Sal i n- Pascual et al .

ot depr s  EdAe bl bR s U OB R LDRBIPIL 9

(1996). 150 mmeam&hnmgm lolokcking a§enﬂsWﬁﬂ&aﬁt&?ntﬂﬂﬁ&dtm&&chgl\tboltme@ﬂted| scl osed

for various purposes, For het e oaro t.i C, .al kyl aryl

Gobst 1 1 ut g AR BsseS AT Ry s, Ok AT Prs U TN (RRURBOEETY St opean
Pat ent Appl iagairgxerbrl}jepol&zﬂ@&gﬁﬁ@s‘ic@ras teeinpleidli@et i on of di sorders resulting
frombrain and/or spinal cord anoxia; N heteroaromatic, N-alkylaryl

di azabi cycl of 2. 2ImtieesHAlNETvaRT Y5I5R, RASSYRARIECOlS 31 hAYe BPGY REYEQIHNT R IErS opean
Pat ent  Appl i GahEiRE ufondRén. 5’61%5 ﬁ'i%kénttdlﬁ'&ﬁlh%tléﬂ%‘ihﬂg%%et ided & oaromati c,

-al kyl aryl diazabrcycl o[ 2. 2. 1] heptane derivatives have been disclosed in
Eur opea#l Pathenicabsysiaptetransmission requigaigo eumroRs givenoellt Nongthelessrhynt  of

nept ane. dor (VR TLHRORENEL AREAR) Aot ST LR  RER s FBRAEY 5157, 0,

ef fecti ve ampbssiblestomeniulatephadet bilaren of At thd sthENpun dDtinudiy athe triogesthiat is

di - N-acyl het er oar tic dla abi cycl o[ 2. 2. rlvatjve have been
i 201 oond | o bt et bt e Ristiog i oS B APt BN ERA ot s and
for the tredtodkighlnigs foateat futtndisdrd@s)d bacterial infectious diseases.

Moreover  NH or N-nethyl N-heteroaromatjc di azabi CI{{J% f[z 2.1 ] J{}gptane
deri vat #¥ves for FP@&W R ershificapuretrassmitiersgeidn thefNhallaws one i ase

di scl osed i RQishhders tfa@ﬁﬁ? be Noitabl ﬂiﬁﬁce&%ﬁ CNRi¢0argd FHoP PR bSpaiiiEROUNds can

be hal o-substituted pyrazines, thiazoles, thiadiazoles, thiophene or

Ni t r obenzenevidehsredognized ssmh importAnSneumitansmitieddn the ca@] BBous Systmsiin ut ed

di azabi cycl (o]} derivati s h ve | s scl.osed for various
isos For o basho RRR" sy RpHA! QBT Ro Bl 8 R ERREIERS o 5 1]

oct ane deri vafddwea$aymem @e@amomﬁ,s'Bﬁtﬂ:ﬁambﬂe’maﬂa&ﬂbgsﬁdmanaﬁrmueubI ication

ge??&a’??@es%‘? bé‘é 5 BLE alogy; 50 Béélgg';‘%ﬁ for

cental anal mﬁﬁmpﬁfstnaylkmnsrekﬁw 1msrp;dmm$ Bbhhdkarﬁﬁbhmﬁ@&fk[3 2.1

] oct ane having anti nociceptive effect was disclosed in Drug Devel opnent
Research, 40:251-258 (1997); and NH, N hal osubstituted heteroaronmatic
diazabicyclo[3.2.I]octane derivatives as anal gesics were disclosed in

J. Med. Chem 1998, 30 41, 674-681. However, there is still a need for even
nore effective N-substituted diazabicyclic conpounds.




WO 00/ 4475S 6 PCT/ U500/ 01620 It is therefore an object of this invention to
provi de novel N-substituted diazabicyclic conmpounds. It is a further object
of this inv provi de such conmpounds whi ch sel ective contro

neur otransmev?(lt:)er r§e5f)ease 5 SUMMARY OF THE | NVENTI ON The pF ‘e‘é‘éﬁ??’“ﬁ‘?ﬂ/ention
di scl oses N-substituted diazabicyclic conpounds, a nethod for selectively
controlling neurotransmtter release i mammal s using these conpounds, and
pharmaceuti cal conpositions including those conpounds. Mre particularly,

the present ,invention.is e un VoW N-Li R~

~ 1 _-N x 195935 havp 2 pUmary i ﬁ Féo}?ﬁggm cg'gtg'?% ??mgsaocf gge %ﬁgﬁnatal&a%hwa%er ein: V
i s select e dwhich Festilfssin @fofdtind mnsﬂxﬁdstbmnﬁél a‘hexamhematdgmsdo epliceGhZ; Wi s

sel ect ed fron1theﬁ€roup conS|st|ng of a covalent, hand, CHzZ, and CH-CH~; 1 S

X is sel ectdrpapingdeficigncy it dopagyay %‘{W%SGFWS‘&W&“@?}F“WH'%HZ Yis

sel ect ed fr&g;eh is Gt %ewpd@%ﬁlesaeaaamﬂfoﬂ?erﬁa&@tlrﬁ%u@@mgve Hékizfouﬁm CH2CHz; Z
Is selected omthe group consisti CH2, CH,, CH-CHZ; L, |s

n
sel ected f r@YﬁMPgﬂtmhpnd@r(sﬂadwmgs @?S%{Seod\w <1 dcale :
20 R is se e | ng of MO 00/447 5 7 \' Rs N N R3
, R4 NR5 .bg"em% ﬁ\ﬂ&f@@ﬁﬁﬂ R5 O/ Rs "~N~Rs Ra NR5 , Ra N
R5 N\ R5 Rs S~N New imdlselEhlnvp nanatraNsmiRer dohtr&iding adiinis ate sikH bEiGg sufgb0in01620 , ~ |
\ReN.NRti'.,rN~R5/R. ..

e hope that one or more will be useful in important, but as yet poorly controlled,

disease states or behavior models. For example, dementia, such as is seen with
10  Alzheimer's disease or Parkinsonism, remains largely untreatable. Symptoms of chronic
alcoholism and nicotine withdrawal involve aspects of the central nervous system, as
does the behavioral disorder Attention-Deficit Disorder (ADD). Specific agents for
treatment of these and related disorders are few in number or non-existent.
A more complete discussion of the possible utility as CNS-active agents of
15  compounds with activity as cholinergic ligands selective for neuronal nicotinic receptors,
(i.e., for controlling chemical synaptic transmission) may be found in U.S. Patent
5,472,958, to Gunn et al., issued Dec. 5, 1995, which is incorporated herein by reference.
Existing acetylcholine agonists are therapeutically suboptimal in treating the
conditions discussed above. For example, such compounds have unfavorable
20  pharmacokinetics (e.g., arecoline and nicotine), poor potency and lack of selectivity (e.g.,
nicotine), poor CNS penetration (e.g., carbachol) or poor oral bioavailability (e.g.,
nicotine). In addition, other agents have many unwanted central agonist actions,
including hypothermia, hypolocomotion and tremor and peripheral side effects, including
miosis, lachrymation, defecation and tachycardia (Benowitz et al., in: Nicotine
25 Psychopharmacology, S. Wonnacott, M.A.H. Russell, & I.P. Stolerman, eds., Oxford
University Press, Oxford, 1990, pp. 112-157; and M. Davidson, et al., in Current
Research in Alzheimer Therapy, E. Giacobini and R. Becker, ed.; Taylor & Francis: New
York, 1988; pp 333-336).
Williams et al. reports the use of cholinergic channel modulators to treat
30 Parkinson’s and Alzheimer’s Diseases. M. Williams et al., “Beyond the Tobacco

Debate: Dissecting Out the Therapeutic Potential of Nicotine”, Exp. Opin. Invest. Drugs



8' R 1is selected fromthe group consisting of hydrogen, al koxycarbonyl,
al kyl , 5 am noal kyl, am nocar bonyl al kyl , benryl oxycar bonyl, cyanoal kyl,
dihydropyriq&§-§‘¥ car bonyl, hydroxy, hydroxyal kyl, phenoxycarbonyl, and
-NHZ; R4 is P from the group consisting of hydrogenPCHURpl01620nd
hal ogen; Rs is selected fromthe group consisting of hydrogen, alkoxy,

al kyl, halogen, nitro, and -NH2; R6 is_selected fromthe group consisting
of hydrogen, aIkenyI al koxy, 10 15 aléoxyalkoxy, alkoxyalkyl

al koxycar bonyl , | al kyl |, al kyl cay bon

al kyl car bomy IPBXKQ 8&%?% Xl&%ﬁﬂ et aLﬁ%/pHBS %ﬁe/ﬁ%\%‘?%“’ﬁ%“ﬁ&%r bonyl ,
am nocar bo %&H@Hanelﬁs'@uﬂ@ﬁ tfré}ﬂ Méprcs&@ﬁ &Vatm&ﬁ RRRIGkiKY patchied, a0,

cyanoal kyl, fornyl, hal oal hal oal kyl ,” hal ogen, hydroxy,

hydr oxyal kyl Sahné‘ras,cmpltqt)al r?ém@qms@nk@ﬂfecwﬁ Irmdersmt Tétcptfwd’lagches in NRnSCz RB,

Sg:(O)I\IR ) I'\IR R‘?" @W%‘E@ %,Deﬁg@}(s%a% ?ﬂ |n n%géﬂ;%] ént I7)P P: %\@92? 9?? omt he

group cénsi sti n@onk dingshiogiR. 2he@thealekivativestiavéibdeh displosedifarovatitiast  t he
foll owi ng conpoun are uded, . .

3-(6-chl or oﬁug"ﬁﬁﬁ' %& F ﬁj’a‘“‘é“‘?fi’%ﬁ’i Nplkylgpd substitutsdy ane:

3-(6-chlor omzza@w 2VAB t?mé’s fﬁveatz&bumssleeE:Baﬁogéaﬂ@atamexpphcauon No. 0
8-(6-chloro azi ny -di azabi cycl o[ 3. 2. 1] oct ane;

8- (6-chl or AP Ggiﬁazhww)en rmfdisa@ﬁﬁurwﬁméﬁsm?@p éed(/%rrfamaleﬁ%ﬁ anom 00/ 44755
PCT] US007 0304 re{hnitipllle NI ! BiEfabRi G20 Altrx]%%e WAV AR HEeT € each a

coval ent bon and are eac is a coval ent bond; then R
i s ot hdp t hdisclosed\infRRirdpéar\PaR5t E)E}Whlatf&tﬂ m%&wmt@ﬂhﬁﬁn‘ﬁHEentN\b‘ENTl ON I n one

enmbodi nent of t he pres nve di.scl 0 of farmula I1:
AN B LAl R T e R e e e A
wherein Z |B.umhe%tad Phblm'zm&}lzo WS@BRZEl-qurt}aﬂebaimeanf depiaskidi/Nar e as defi ned

in fornmul a | resentative.c oun his e di nent .include, but are
not limt eoallfyéamﬂoheteroaromanc N- ﬂcy aromatic dxazabtxcyclo[z fp]%eptane envatxcves have

(1S, 4S) 2- (e Bis@bRd 31 ORI Pa@ﬁ iNQY$,3820589 16t et athlie Git-isehetnie rl:ldﬂﬁ&lﬁf\e (1
S, 4S) - (6 chl or o- 5- et hyl - 3- pyri "dazi nyl ) -2, 5-di azabi cycl o[2.2.1 ] heptane;

15 CNS and cardiac tissue, dl-N-acylheteroaromatlc diazabicyclo[2.2.1] heptane derivatives
(15, 48) 2 r 1] hept ane;
(175, 45 - 2. (E At aBeisddil PRT A Calon T OV PEPIERERN S doisic

di azabi cyc|andZorzhe frdatmintiofyiral, fungal and bacterial infectious diseases. Moreover NH or

(1S, 4S)-2-( -Cem q- 1-pht hal é qﬁ | ane;

(15,49 2. (g NG B o ARG AN B Sl EDA0")) et ane
;20 (1S, 4ShoRnerdie ﬂﬂﬁfuﬁft(bnSaVﬁieh@ﬁlyﬂ&éoﬂ)W B &t@y Nod®#18:58b) TRBe 5

di azabi 8yc 'Q he[eroaromiltljg% rglg'onu%ds can be halo-substituted pyrazines, thiazoles, thiadiazoles,

thiophene or nitrobenzene, as disclosed in U.S. Patent No. 5,478,939.

Substituted diazabicyclo[3.2.1]octane derivatives have also been disclosed for
various uses. For example, NH or N-alkyl, N-2-pyrimidinyl diazabicyclo[3.2.1] octane
derivatives for sedatives have been disclosed in French Publication 2 531 709; N-acyl, —~
25  acylheteroaromatic diazabicyclo[3.2.1]octane derivatives have been disclosed in PCT

Publication No. WO 95/23152 for cental analgesic activity, 3-[6-Cl-pyridazin-3-yl]-

diazabicyclo[3.2.1]octane having antinociceptive effect was disclosed in Drug

Development Research, 40:251-258 (1997); and NH, N-halosubstituted heteroaromatic

diazabicyclo[3.2.1]Joctane derivatives as analgesics were disclosed in J.Med.Chem, 1998,
30 41, 674-681. However, there is still a need for even more effective N-substituted

diazabicyclic compounds.



(1S, 4S)-2-(3-pyridazinyl)-2,5-diazabi cycl o] 2. 2. 1] hept ane; ( 1
S,4S)-2-(5-pyrimdinyl)-2,5-diazabi cycl o[ 2. 2. 1 ] hept ane; (

S, 4S) - 2- ( 3- owWiovoldey ! ) - 2, 5- di azabi cycl o[ 2. 2. 1 ] hept ane; é 00/01620
S, 4S) - 2-(3- met hyl - S-i sot hi azol yl)-2,5-di azabicyclo[2.2.1 ]ﬁ B@gﬂé’l
(1S, 4S)-2-(6-chl oro-3-pyridinyl)-2, 5 di azab| cycl o[ 2. 2. 1] hept ane; WO
00/ 44755 9 PCT/ US00101620 ( 1

S, 4S) - 2- (6- am no- 3- pyrldl nyl) -2, 5-di azabl cyclo[2.2.1 ]heptane; ( 1

S, 4S) - 2- ( 3-

S, 483 -2- E 5- %%!#g{; 2‘)‘%’% : rtlglémeﬁ&’égéj%d'% ag‘%‘]ﬁ.b@%}:'i iged(dlﬁzain )édltc ane, 1
S, 4S) - 2-[ 5- hgdﬂpmg!sr 3n|syrfmrd1en(ym§ct 2f tﬁrsdmamaimtcpmh/mlfzmcm compbigds whxeh (1
S,4S)-2-(6-neth 5-di azabi cyclo [2.2.1 ] heptane; 1
S, 4S§-2-26 m??q‘ée’% ?J{j)‘.%i %}fl“j‘g"ﬂﬁ TRE%5abi cy>cll 0[2[2 1 ]h]ept gne ( g
S, 4S)-2-(6-fluoro-3-pyridinyl)-2,5-di azabi cyclo [2.2.1 ]heptane; ( 1
S, 4S) - 2-(5- brono- 3- pyri di nyl 5-di azabi ¢ 2.1 ] hept ane; 1
S, 483 2- 5%5 cyano- 3- Bzri di nil% MWQE dBEd Eg{Téoy 1 }hegt ane; (10 (1

S, 439) - 2- (5- ami noft Ismiin&xﬁdnddl dsés -s@s@eugaaﬁw@km Indshepéaae; (1
S, 4S) - 2- (5- am nocar bonyl - 3- pyr| 2, 5-di azabi ¢ycl o[ 2. 2. 1" JThept ane; (
S, 4S) - 2 (5- fmtsebicmyelscmtrdlmgmyur))tr@;samr wekeats io yainpdals Bing tl}dseptrmmdS( 1

h - d h
The 1o | ow 15 ATEPRIA SRR Betlomt sl ot RGN Bafedt B "TE, 06 15

pr epar ed bypﬁMtﬁ:k(cﬂnbﬁckdmacttemaoambomﬁm&foiﬁmwm synthetic chem stry

met hodol ogy or by using synthetic chem try rret hodol ogy described in the

Schenes and Exanpl es contai ned heregj g/ 7R

S, 4S)-2-(thieno[ 3, 2-b] pyridin-2-yl azabl cyclo[2.2.1] heptane; ( 1

S,4S)-2-(furo [3,2-b]pyri din-RyT)~, dl azabi cyclo [2.2.1 ]heptane; 20 (
1 S 49) -02-(6 chl or o- 3- pyri di nyl ) -5-cyanonet hyl - 2, 5-di azabi cycl o[ 2. 2. 1

] heptane; ( 1 S, 4S)-2-(6-mnethoxy-3-pyridinyl)-2, 5- di azabi cyclo [2.2.1

] heptane; ( 1 . . .

S, 4S) - 2- (6 chi orBd dhejhprmaceutically aceepiable salts whergin: i cycl o[ 2. 2. 1 ] hept ane; (

(1 S, 48)) (? Ch|‘{(lj)lkaﬁf|5ctBiEfr5}M|the?grtg§prdoﬂd)1§m‘yié))fa?GOSdlbmmﬁnd(ﬂ? f 2. 2h1 ] hept ane
1 S,4S)-2-(5,6-dichloro-3-pyridinyi)-2, Sdia 2. ept ane;

(1S, 4S) - 2- ( 6- chIWr‘%seéeC@E’ﬁ‘?HV?(e ZORR FInEfStHg| 320‘3&"5%81‘[&6 P‘eﬂl‘%‘ll Hg] hept ane
S, 45)152- ( 6- chlxpisQelocted AHA - ghdip Bhdiihg ofa &%nemahd:mlmﬁ 2.1 ]hept ane

1 S, 4Sr2-(5-met hoxy-3-pyridinyl)-2,5 diazabicyclo t ane;
4S)-2-(6-fl uor76155¢1ﬁ€€£é om thegupFPRNAtipe of W@lzﬁwpe@alﬁ qud CﬁzEH; ‘hept ane (
S, 4S) - 2-{5-et ] hept ane;

0 (1S, 4S)-2- (5%%‘!38&%‘{’*6*‘82‘?5@“%?/‘?? %éﬁ?%z@%ﬂ%?%gf%@g@%‘%z 2. 1] hept ane:

1 S, 4S) - 2- ( 5- brignpseBeiet fromahe3grpyr dodsistipe pf 2c@dienttwbil eyt(CG3R. 2. 1 ] hept ane;

WO 00l 44755 PCT/ Ug(i)(%/ 01620 10 (1

S, 4S) - 2- (5- cyano-b-chl oro- 3-pyri di nyl ) -2, 5di azabi cycl o[ 2. 2. 1 ] heptane; (1

S, 4S) - 20( 5- hydr & yhetdatet fromahd grbﬁp&np;tmgdfnyl )-2,5 diazabicyclo[2.2.1

] heptane; (1 S, 4S)-2-(5-hydroxynethyl -6-fl uoro- 3- pyridinyl)-2,5

di azabi cycl o[ 2. 2. | ] heptane; ( 1

S, 4S) - 2- (S- hydroxynet hyl - 3-pyridi nyl ) -2, 5-di azabicyclo [2.2.1 ] heptane; (1

S, 4S) - 2- (5- am nonet hyl - 6- chl oro- 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. | ] hept ane
; (1 S,4S)-2-(5-am nonet hyl -6-fl uoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1

] heptane; ( 1 S, 4S)-2-(5-am nonethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1

] hept ane;

(1S, 4S) - 2- (5- car boxy- 6-chl oro- 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. 1] hept ane;
10 ( 1 S,4S)-2-(5-carboxy-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1

] hept ane;

1

1
(
S,
1
3
(



(1S, 4S) - 2- (5-carboxy-3-pyridinyl)-2,5-di azabi cycl o[ 2. 2. 1 Jheptane; ( 1

S, 4S) - 2- (5-am nocar bonyl - 6-fl uoro-3-pyridinyl)-2,5

di azabi cycl o[ 2. 2. I;heptane (1

S, 4S) - 2- ( 5- WR¥EY bonyl - 6-chl oro-3-pyridinyl)-2,5 15 PCT/US00/01620

di azabi cycl o[ 2. 2. 1] heptane; ( 1

S, 4S) - 2- (6-chl or 0- S- hydr oxyi m nonet hyl- 3-pyri di nyl)-2,5 di azabi cycl o[ 2. 2.

] heptane; (1 S, 4S)-2-(6-fluoro-5-hydroxyi m nonet hyl -3-pyridinyl)-2,5

di azabi cycl o[ 2. 2. 1] heptane; 20 ( 1

S, 4S) - 2- (5- h ylnlnonethyl 3- pyridinyl) 2, 5- diazabicyclo[2.2.1 ] hept ane;

(1 S 45) - 2 or o- dirgyl) - 2¢ abi ¢ 2.1] By (1
S, 4S) - 2- (5 th | - 6- fI o- pyr|d|n , b-di az blétyclo[ZN'Z ] hept ane; (
1 S, 4S)-2- (EN- sul § N Rfluo dlnyR4- 5Rs | N Rs |

dlazablcyclo[ . 2. i]heptane

S, 4S)-2- (5- amrr}osulfony& 6ch|orcN3Fer|d|n I)N2 Rs ,\,w

di azabi cycl o[ 267 7 ane;_s(/ | $

S, 4S) - 2- (5- am .L, oRy| - 3- -t -2,5- cIo ]é{heptane (1
S, 4S) - 2- (6- chléor & 5- et Pyt - 3- pyri di nfl) 2, 5-di azab| cyclo[2 2. ]’octane

(15, 49) - 2- (5, 6-dichl oro-3-pyridinyl)-2,5- d| azabi cyclo[2.2.2]octane; 30 ( 1
S, 4S) - 2- ( 6- chL,Qro- hynyl -3§p ridi nyI) 2, 5-di azabi cycl o[ 2. 2. 2] oct ane;
(1S,49)-2-(6-¢ 5cyang§- ridinyl)- Zi@l\azabl cycl o[ 2. 2. 2] oct ane;

WO 00/ 44755 P 01620 (

S, 4S) - 2-(5- et oxy-3-'§ﬁyr| di nyl) - 2 5- di; abi cycl of2 2.2]octane; (1
S,4S)-2-(6-f|uoro 5- et hyl - 3- pyrldl nyl) -2, 5-di azabi cycl o[ 2. 2. 2] octane; (1
S, 49) - 2(6f|u0 Sxy2h®ohyd@kyl( 1

S, 4S) - 2-(5-et hy %Q‘%/ utg é‘%)gr()%P%d’gksaﬁgmﬁx&Ig?{ég}gbl%yc oy?z 4 2.2]octane; (1
S, 4S) - 2- (5'aﬁMﬂ>BmyﬁarflinUﬂﬁl§m$}abcyr behzmylkycaﬂwﬁyld‘r)’aztwﬂiw&ydé}y ropypdivPoct ane: (1

S, 4S) - 2- (5- br ono- 6- chl oro i.din cycl o[ 2. 2. 2] oct ane;

(1S, 45)5 2- phagpppyl o‘?y }Q‘@ %&Q %‘i}%fa?%‘yg@f%% 2ne; and ( 1

S, 4S) - 2- (6-chl ow,sgelwgd ﬁdrﬁlﬂ{e)gr&p5oﬁhis&ﬂ@.bfmﬁigm,[aﬂwﬂﬂ-@q kadoggne. 10 In

anot her enbodi nent of the present |nvent|$ g{ggq%g(gcl Q ? ?Bg&ounds of
al

formula I11: Z Riissglecteq from fyeigrqup CopyFipg atcept abl e

salts Whereltro ch el ected fromCHZ and CHzCH~; 15 and L" R,, and Rz are
as defined in’formil*a |I. Representative conpounds_of tm(s enbodi nment

i ncl ude, but ar B mele¢tcdﬁr¢re@hetgm“P(CmnSIStmg of hydrogen, alkenyl, alkoxy,

R 4R - 30( 3 sy e 98 Qe pBeri BUETRR o porans {2

2- (3- pyri diMglidarbdnflodh, amgmlc,;audynflza:ﬁm@]wnmcalkel amoloear!zony,

R, 4R) - 2- (5- - 3- di d 1

R AR - 5. (o Dby T pe o e R5” B fHELRy L Evafo SARSIBREIL T
IR 4R) - 2- (%ﬁﬁs}nﬁkﬁ &mnéokyilhamhlkylzhﬂogénﬁwammwﬂmml@lImﬂ]fwm ane; (1
R, 4R) - 2- ( 3- pyri di nyI) 2,5-di azablﬁgbq{s’z 2.1 ] hept ane;

mercaptoalkyl, mtro, -tetrazolyl
15  -C(NR;NR,R,, -CH,C(NR,)NR;Ry, -CINOR;)R;, -CINCN)R;, -C(NNR:Rg)R, -
S(O)20R7, and 'S(0)2R7; a.n.d
R, and R, are independently selected from the group consisting of hydrogen and
alkyl;
with the proviso that the following compounds are excluded,

20 3-(6-chloro-3-pyridazinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-chloro-2-pyraziny])-3,8-diazabicyclo[3.2.1]octane;
8-(6-chloro-3-pyridazinyl)-3,8-diazabicyclo [3.2.1]Joctane; and
8-(6-chloro-2-pyrazinyl)-3,8-diazabicyclo[3 .2.1]octane; and



| R 4R)-2-(6-chloro-3-pyridinyl)-5-cyanonet hyl -2, 5-di azabicyclo [2.2.1
hept ane; 25
1§R)4R)2 (25( EW&W&G.‘:%‘? pyri dinyl ) 2, 5 di azabi cycl o[ 2. 2. 1] heﬁ‘i‘ﬁ%@i’m&}o
S ydroxy-3-pyridinyl)-2,5-di azabicyclo[2.2.1 ] he X
1R, 4R) - 2- (6- chl or 0- 5- hydr oxy- 3- pyri di nyl ) - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;
1 R 4R)-2-(5-cyano-3-pyridinyl)-2,5-g azabicyclo [2.2.1 ] heptane, WO
00/ 4475S 12 PGT/ US00/ 01620 ( 1

R, 4R) - 2- ( 6- et hogyi B RYHLA wiefl] ' a e (1

R, 4R§ -2- E 6- chl or 0- 5- Fre?%l ﬁdﬁrg%%)%/tpi%ﬁﬁg:v;a&’g%&ég%ga[&&é%gh&{%%ﬂg}dhépt ane;

(1 R, 4R) - 2- Zareteach CHL;andL 3is p yovatbnniydn)i- tRerbR dis athetthay cl o[ 2. 2. 1] heptane; ( 1

R, 4R) - 2- (5- am nocar bonyl - 3- pyri di nyl ) - 2, 5- di azabi cycl 0%2. | ]heptane; ( 1
|

(
]
(
R
(
(

R, 4R) - 2- (6- chl or 0- 5- met hoxy- 3- pyri di nyl ) - 2, 5- di azabi cyg '[l -Bs 1 ] hept ane;
and ( 1 R 4R)-2-(3-pyridinylmethyl)-2,5-diazabicycl o[ 2. 2,_1_{] hept ane. The
fol l owi ng additional compounds, representative of forRl aNlIRy. may be
prepared by one skilled in the art using known synthetic chem stry

met hodol ogy or by using synthetic chem stry net hodol ogy described in the
Schenes sand Exanpl es 1HealebMEEAREPEION OF ITHE INVENTION

R 4R)-2-(furo[ 3, 2-b] pyridin-2-yl)-2,5-di azabi cycl o[ 2. 2. 1] heptane; ( 1

R 4R) - 2- ( 6- chl orlp-o8e erabddimengoithe prasent inyenyion as disrlasedispmperngs of formyla | hept ane;
( 1 R 4R) -2p(6-chloro-3-pyridazinyl)-5-nethyl -2, 5-di azabi cyclo[2.2.1

] heptane; (71 R 4R)-2-(6-chloro-5-nethyl-3-pyridazinyl)-5-nethyl-2,5 15

di azabi cycl o[ 2. 2. 1] hept ane; Z

(IR 4R) - 2-(4-chl oro- 1- pht hal azi ny'?z)\- 2A\5- di azabi cycl o[ 2. 2. 1] heptane; ( 1

R, 4R) - 2- (4- chl or o- 1- pht hal azi nyl ) - ¥net hyll - 2, 5- di azabi cycl o[ 2. 2. 1 ] hept ane;
( 1 R4R)-2-(6-chl oro-5-nethoxycar ~3-pyridazinyl)-2,5

di azabi cycl o[ 2. 2. 1] hept ane; 20 L

(IR 4R) - 2-(5-pyrimdinyl)-Z, 5-diazabi cycl oi‘ﬁ1 2.1jheptane; (1

, 4R) - 2- (3-qui nolinyl)-2,5-di a~abicyclo[2.2.1 ] heptane; (I

, 4R) - 2- (3- net hyl - 5-i sot hi azol yl ) - 2, 5-B aza. bi cyclo[2.2.1 ] heptane; (1

R
R: jg J gr_og g: Qn%i?ﬂéﬁ ﬁraHMJcleLﬁgE!YJ e?cé 4 Za%%e@gﬁszx@l@r&él ‘Zlif%e%gt%d komaRLAR %’Hzé% (1
R
R

- 3-pyridinyl) I azabi cycl o[ 2. 2.1 Jhept ane;

4R) - 2- ( 6- midtly R 3aphRiark avylkfined ibfodela Bbi cycl o[ 2. 2. | jheptane; ( 1
, 4R) - 2- (6-f | uorg- 3- i di ' (1
4R - 2- (5- br o kOt BARRLHE LB, Sucprd AT RNRRE 0 )
R, 4R) - 2- ( 6- am nd184)y2-{6E¢hiyrd-B-p2ridazityh2Zethdiazablcefl@[22. 1Iheptaagt ane;

1R 4R)-2-[5-(b (o) -3-pyridi nyl1-.2, 5-di bi cycl .2. 1] hept ane; 30
E | R, 4R§ - 2- E 6- ghﬁgggé)si(@ﬂ@ﬁﬁ%%ﬂ }'%ip&flﬁﬁwgf?é&aﬁéﬁ?l%ér13?"’2’1*‘292 ] hept ane;
( I R 4B) - 2- (6- qn$,08)2-b6-E¥a6-0-poridieiny Distntthy12, SdiasbrPil62 2l Qhdpting. 1 | hept ane;
WD 00144755 PGT/ CTS00/ 01620 13 (. 1 o
R 4R) - 2- (5- et hyr(ﬁ’f‘%)-'?'(%ﬁ?ﬂ%g'§'—'?f§*fyll'éipﬁi91i321“2'p§d'i“5t§ﬁb%%ycI 0 [2.2.1 ]heptane;
(1 R4R) - 2'&i&aﬁi§é§‘&6{2§:]{]}ﬁe&lﬁh@' 3-pyridinyl)-2,5di azabi cycl o[ 2.2. | ]heptane;
(1R 4R) - 2- (5- br onp-6- chl or o-3- pyri di nyl ) - 2, 5di azabi cycl o[ 2. 2.1 ] heptane; (1
R, 4R) - 2- ( 5- cyand! $4Bri-Grablgo-pyp 1hdmwl)'2,2:dﬁlzehimm-%yépm{t@; 2.1 ]heptane; 5

(1R, 4R) - 2-(5- hy QS QAR M1 ol D Hfe .98 d s 2201 nyiGleoL 2 2. 1] hept

ane; (1
R, 4R) - 20( 5- hy dr qxS;a®t§6-chbord-b-uextoxBeapbpnylei-pyidpzidyl BRlBazabi cycl o[ 2. 2. 1

hept ; AR) - 2- (8- hyd t hyl - 3- i di nyl)-2,5-di bi lo[2.2.1
}hggt ggg; (l(éaz(lgblfyc)lo[a.z_(ﬁhep&ng;oxyrne y pyri di nyl) i azabi cycl of

]R,h4R) - 2-( SE arln' NI EYI-(36pyeibaryD-135-azabiby E1¥12)2 Bhéptle;azabi cycl o [2. 2.1

ept ane; v g . .

R 4pR) - 2- ( 5- ami néhbtRA-Carimidingd)-339iprabisyalpld 2. heptageaz abi cycl o 2. 2. 1

] heptane; (1 R{R)s)& GanfiBlinEs _vkavicyeiofd 81 Myldne2. 5- di azabicyclo[2.2.1

] hept ane;
25 (15,48)-2-(3-methyl-5-isothiazolyl)-2,5-diazabicyclo[2.2.1 ]heptane;
(1S,48)-2-(6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;



( 1 R4R) - 2 (5 car boxy- 6-chl oro-3-pyridinyl)-2,5-di azabicyclo[2.2.1
] hept ane;
R'4R) - 2- (5 C rbox“é 6-fl uoro-3-pyridinyl)-2,5-diazabi cycl o[ 2.2.1 ] hept ane;
15 (1R, 4R) - 2YQ 48235, 5y y_3-pyri di nyl ) - 2, 5- di azabi cycl of 2. 2. REHESOAES ( 1
R, 4R) - 2- (5- am nocar bonyl - 6-fl uor o- 3- pyri di nyl ) -2, 5di azabi cycl o[ 2. 2. 1
] heptane; ( 1
R 4R) - 2- (5 am nocar bonyl - 6- chl or o- 3- pyr% di nyl ) -2, 5di azabi cyclo(2.2.1
] hept ane;
(1R 4R) - 2- (6 chl @B 43k21ramines3-prridinybr s fiazabicyslolgi allhsptanes 4i azabi cyc( of 2. 2.
| ] hept ane; 1
R 4R)- 2- (6 fl uor%sﬁsﬁzé? Byridinyl)-2.0 diazabicyclold 2 MRS 5 sdi azabi cycl o[ 2. 2. 11h
ept ane; 1 R, 4R)ISAS)- Hﬁ@n@&gﬂﬂﬁ%ﬂéﬂﬂ}ﬂé@lmbmxhlﬂi}IZ)IJIEpEani azabi cycl o
[2.2.1 ] hept ane;
R 4R)-2-(2-fl uor(oggsé)2 i? 8’(“’?}?’33 ergugd Za }a(z:%/bé 1[052 allfeﬁtﬁnept ane; 1
R, 4R) - 2-5 5- et hy(15@s§-b 4@ meth3t-pyyridihylyd S -dtazibiclichiabi byt 2. 2. 1 ] hept ane; (
1 , . . .
R, 4R) - 2- ( 5- ani nodSHPhAE-niEor RIGIdEYD-2y dinerbicyslpl22- HRePIBRghi cycl o[ 2. 2. 1] hept an
g; ( % R 4|R) [g (@s]am-m@@nh&enyﬂynﬁmghlzcsr - BazabRyé @MY heptage;530
i azabi cycl o
1R, 4R) - 2- ( 5- ani nd848¥- bromOp?ypxrtshmry)tAS diambityelp 3. Bhentase2. 2. 1 | hept ane;

WO 00/ 44755 PCT/
R, 4R) - 2- (6- chl or@%%&%%@%d’yn cri‘?,l '§15)dl§za%‘c>c'fk§%§bll]he tC d[ 2.2.2]octane; ( 1
R, 4R) - 2H( 5, 6- di c(iB@Bp2-8s-myinbmiethyl-3-p@idinyi-H7-dlazabjayclo[22. Phéftoet ane; (1

R, 4R) - 2- ( 6- chl - B 2.2.2 t |
N 4R 5o on orGads gyl B SuRr- Spr g2 S B ARl T A Bhga; 2105 ane ¢
LR (6o ﬁ?%’”s"z‘“‘“‘“’“‘d"’%’“‘a“’ﬁ’ SN ey Z]hﬁ‘i"‘ﬁ‘l?‘“ 3”31 oﬁt ane: (1
A S SRIL CF AT A R LY R LB o SR PR :

R 4R) - 2- (S- et hynjle- féncmlygvidau%namngbmé )rép%s@ﬂt%@@%rﬁ%ﬁ'lpﬂx?az%ez] oct ane;, (1

R, 4R) - 2- (5- cyano- 6-f | uor o- 3- pyr nyl)-2,5-di azabi cycl o ( 2] octane; 10 (
1 R, 4R) 13- ( prepareshoy @eshilled mt@egymsm kngwy syntigtie chemisiyopethestologs oohoct ane: (1

R 4R o (o R PR aEni bRAIRIGU AR P EHERS ofMelRls |1 anot ner

enbodi nent codntdiled hpreesent i nvention are di scl osed conpounds of 1 S formula

wheroin Z i's sol QPSR PSR PR el ar ey s WP B and Rz ar e as

defined in formuig4k)-2- aﬁmﬁepbﬁgﬂama&ylyes@wmmﬁﬁz Dfl]htellmufe enbodi nent

| ude, but t ] d 8- bi cycl of 3. 2. |
| oot aned 3“<6a5?<e$§%2' P ARy B b 2 o e hepade:

3- (6-am no- r
3- E6 chl oro- 3I03|c/)y(lr1 I§l49)li 1e l%e@oﬂ‘ ?’g?gutln cyiﬁig%g%lc%ﬂogpc% g]rl}gptanae’nd 25

3-(3-pyridinyl) @S,Sshilégsz@?dp@{@(yzﬁ -Eriginy Rred-dipabicyelp2eid Theptaresdi t i onal
conmpounds, repr f I ne skilled in
e art usi g kI A 2 (it SR s (s G BT £ Ba o ca 15
PCT/ US00/ 01620 U3 8 48)-Zynd-tiehlom- 3:hmdn:gﬂ)r3;5d1%hoxb¢ﬂ[b@¥]¥&g&n&‘| bed in the

Sch d Ex d h

6 oror o- 5. maR Ry P SRR, B DeR s 32 HeBEPine:
- (5, 6-di chl or 0-(3s,a9)-1- (h ¢hYdrd '53cy&1dﬂl-§)lrahl)¢)yl;5d3£ﬁb12ydlé[OQtlﬁmﬁtane
-(6-chl oro-5-et hédg)\# E)%7pyr di.azabi 2. 1] oct ane;

S o aa B P e Sy G P bt o,
ToLOXY. 3- AYS ) A duche SR 2D N9 B4R OB hptane
quoroSrreth yridin

di azabi cycl o . ] oct ane;

f 1 uor o- 3- p;(ﬂSdSh&(S)etwrﬂl éhﬂazmi -pyyiding )2, @?m@tckxﬁ& 1lheptane;

(6

(5-

(6-

(6-

-(5-ethynyl - 6f| ct ane;
- (5- cy%o 6-flu é'%)gz %y‘%%ﬁ‘ll g“l"lﬁg" glgga%ﬁ?%%‘% g’[@zi]hfl'%'l“?ane

(5- br ono- 6- chl(®8,9S)32- (ﬁfbmnlbwyd}gm@}&yddxayl&bﬁdmﬁbmb@oB 211 Jhaptanene;

- (5-am nonet hyl - 6- chl or o- 3- pyri di nyl ) -3, 8-di azabi cycl o[ 3. 2. 1 ] oct ane;

- (5-am nonet hyl - 6-fl uor o- 3- pyri di nyl ) -3, 8-di azabi cycl o[ 3. 2. 1] oct ane; and
5 3-(5-am nonet hyl - 3- pyri di nyl) -3, 8-di azabi cycl o[ 3. 2. | ] octane. |In anot her
nbodi ment of the present invention are di scl osed conpounds of formula V:
R~ R2~N~ ~~



Z 20 V, and their pharmaceutically acceptable salts wherein Z is sel ected
fromCHZCH, and CHZCH CH-; and L,, R, and R2 are as defined in formula I.
I n anot her *To) t of the present invention are disclos unds of .
25 fornul a WH ﬂ‘ﬁﬁ N Rz NVI, WO 00/44' 155 16 PCT/ usog‘%ﬁ%“%f)é%d t hei r

pharmaceutically acceptable salts wherein Z is selected from CHZ and

CHzZCH~; and L,, R, and RZ are as defingd in formula |I. A representative
conmpound of this enbodi nent incl udes but is not Iim'ted t o:

2- (6-chl or o- 3- pyy,idiyl Th ol I owi ng

addi ti onal corrpo{}r%‘g)“2 (éﬁ?'@fen?hz r?vé’ §?‘“¥9‘E?ﬁ§1 l%tjf,gzyuggﬁﬂ\%par ed by one
skilled in the afs mqg-h&mmnawmm&tdrd;}(pm)ﬂ) 2y- met hodol ogy or by using
synt hetic chem str ogy descri be inth he d Exanpl es

cont ai ned héiiaé‘iﬂ%cyc %élﬁ‘ﬁﬁ‘w néls)“sizfﬁ By ?’%‘Pe@})’i‘lﬁ “Smgy E{'UQ’E’%% 10

(1S, SR) - 2- ( GiLh; cg, @2 %&5%8 3-pyridinyl)-2, 6-di azabi cycl o[ 3. 2. 1] oct ane;
(1S, SR) - 2- (5, 6- | oro- -pyridinyl) -26d|azab|cyclo 2.1]octane; ( 1

S, SR) - 2-§6- chl ordsﬂsé-fzﬂﬁhydm&ummlﬁrnyydlpylﬁésrct;azalznamlq{ 2|1¥jeptage; 1 | oct ane:

S1SR 2 (5. met Nl AT 2 ¥ ARV bS e el B Bkt Blzs el e ¢
g, gg - g E g; : uorqs%ﬁﬁet(ﬂiﬁhnr&nﬁﬂiyl dmmbas-@naml)mmmmm{)@ 221]1iepiaﬁe;t ane; (1
-2-(6-fluor

S, S92 (5- et hyn{ AT H ORGSR Ll o ROy PO, 1 | oct ane;

1 S, SR) - 2- (5- cyans; 4@?]\&1(%5@0:&61&1{1&613 m?L)Q ﬁdn@z@aiayamlm]ﬁep%né ] oct ane;

(
(1
S, SR) - 2- (5- br ono- | or o- 3-pyridin zabj cycl o 1 joctane; 20
(
(

(1R 55) 18- (6- chl 65&552%*@@%}/36 Hygrp mw#mylﬁé CB%Za‘zlalfﬁlQ{%LHIBFB tape; | Joct ane;
R, SS)-2- (5, 6- dggfh's%ces%arp g‘fibﬁ)ﬂlu)ﬂ)zz ﬁaﬂi@&?&b@yﬁi JRépRng; 1 ]oct ane; (1

1
R, S) - 2-(6-ch| or o- 6- di azabi cycl o[ 3.2.1 ]oct ane;

1 R SS)- (6 chIﬁSdSMdWSarml &ﬂnmb)lm’rﬁmdl)éz%tbl cyclo [3 2.1 ] oct ane; (
1 R559S)-2-(5- th s 3= pyridinyl)-2,6-di azabi cyclo[3.2.1 Joctane; 25

(1R, SS) - 2- (6* rﬁ%’?é’f%z- ﬁé‘?‘ﬁaqe 3-pyridinyl)-2, 6-di azabi cycl o[ 3. 2. 1] oct ane; (
1 R5 ) 2- (6 f|uer4s)3=(&wnirdcaaydn)y}-e-pﬁemaalz}aidmwez $[3.2.1 ]octane;

(1R, 5S}- 5-et hyn t}z ]S]I uor o- 3-pyridinyl)-2, 6-diaza. bicyclo[3.2.1 ]octane;
(1R,5 1% (é‘aﬁi}’éﬂﬁ° F1hertaRes pyri di nyl ) - 2, 6- di azabi cycl o[ 3. 2. 1] oct ane; and
g 1 R SS) - 2- ( 5- by1848)-8-(6-0h16F0%5- @M@mh&y&aﬁa -Bridinggas-cycl o[ 3. 2. 1 ] oct ane.

i

0 WD 001 44755 PCT/ USQ0/ 01620 17 In another enbodi nent of the present
nvention adizhigelobklberRi#sounds of formula VI1: ~Li R~' .~ N R~ N2

(18,4S)-2-(6-fluoro-5-hydroxyiminomethyl-3-pyridinyl)-2,5-
diazabicyclo[2.2.1]heptane;

20 (18,48)-2-(5-hydroxyiminomethyl-3-pyridinyl)-2,5-diazabicyclo{2.2.1heptane;
(1S,48)-2-(2-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(18,4S)-2-(5-methyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(5-aminosulfonyl-6-fluoro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;

25 (18,48)-2-(5-aminosulfonyl-6-chloro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-aminosulfonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1 }heptane;
(18,48)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5-diazabicyclo(2.2.2]octane;
(18,4S)-2-(5,6-dichloro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;

30 (18,4S)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(18,48)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;



VII, 5 and their pharmaceutically acceptable salts wherein Z is selected
fromCHZ and CHZCHZ; and L,, R, and RZ are as defined in fornula |I. The
fol | owi ng C%B@&?E’ representative of forrmula VI, nay be prepared by one
skilled int usi ng known synthetic chenistry met hodoPSHYSI8N163¢ usi ng
synthetic chem stry met hodol ogy described in the Schemes and Exanpl es

cont ai ned herein. 10

(1R, 5R) - 6- ( 6-chl or o- 5- net hyl - 3- pyri di nH) 3, 6-di azabicyclo[3.2.1]octane; (1
R, SR) - 6- (5, 6-di chl oro- 3-pyri dinyl ) -3, 6-di azabi c clo.[23 2.1)octane; (1

R, SR) - 6- ( 6- chl or(éSa&S)aZ-l@ﬁlﬂhO&l wmnﬂ»zfnm:w Abelegene] 3. 2. 1] octane; ( 1
R, SR) - 6- (6-chl or £yl [ Joctane; ( 1
R SR) - 6- (~-met h Qsi§f¥$§ e ﬁ“ﬁ‘é‘@“r"y%*gﬁ‘z@?? @iﬁ%t gédgﬂz% ?%%?’%ne 15 (|

R, SR) - 6- (6-f1 uor(@SBSmﬁﬂher@-BmyndmvwlS)dI&a&cmldz.i@]‘B’}@b,o[3 2. | ]oct ane; (

1 R SR)-6-(6-fl 235 d b t
SR) - 23 (5(et hy %ggﬁ?'ﬁ%slbgllyg%&?fod? c@"@ %gﬁfaé%ﬁyf%?ﬁ %J?’C e I ]oct ane;
| R, SB) - 6- ( S- q¥848)-B5-kysa6-8=fBrofvy3- pﬂ-ld‘mll))z 8dfzsbigzR[. zzmktane[,?» 2.1 ]octane;
R, SR) - 6- ( 5- br ono- 6- ch| or o- 3- pyri_di n 6-.di azabi c§clo 3.2.1 ]Joctane;

R SR) - 6- ( 3-(}ASAS K2R3 prpm- %c*mraﬁavdr%%h)@[53d1@za&lfzﬁlqla @]octang;

- 6-(6-chl Or(?sﬁsPt"ﬁh%rm{Ayh) 335 Qlagdb??@igtﬁigbam #ngl ]octane; (I
6-

S

S) - 6- (6-chl oro-5- lazabi cycl o[ 3. 2.1 ] oct ane;

5 S)-6-(5, 6-(d8.48)- b{ﬁclﬂorpﬁrmmwl))lﬁdl@zadlcmddﬁ12@@@[33 2. 1] octane; (1

) - 6- (6-chl oro-5-ethynyl - 3-pyridinyl) -3, 6-di azabi cycl o[ 3. 2. 1 ]octane; 25
5S) - 6- (6-chl or o- 5-cyano- 3-pyri di nyl) -3, 6-di azabi cycl o[ 3. 2. 1]octane; ( 1
S) -

6-

(

- (5- et Hﬁ)a;tetBerré)ﬂbbdimaytlo)'ﬂﬁ poeselit amahtionyatd disdl@de@cdmgonadsafe; ( 1

(6- %1"5 5 met hyl - 3- pyri di nyl) -3, 6-di azabi cycl 0[3. 2.1 ]Joctane; ( 1
6- ( 6- prrldlnyl) 3, 6-diazabicyclo[3.2.1 Joctane; ( 1
6- (5-et hynyl - 6-fl uor o- 3-pyri di
WO 00/ 44755 PGT/ US00/ 01620 18 ( 1 S,
S) - 6- (5-cyano- 6-fl uoro- 3-pyridinyl)
S, SS) - 6- (5- brono- 6-chl oro- 3- pyri di -3,/6-di azabi cycl 0[ 3. 2.1 ] oct ane;
(1S,SS)-6-(3-pyridinyl)-3,6-diazgpicycl o] 3. 2. 1] oct ane; and
(1S, SS)-6-(6-chl oro-3-pyridinyl)-3,6-diazabi cyclo[3.2.1]octane. 5 In
anot her enbodi nent of the present |nveWb| on are di scl osed conpounds of
formula VI1l5g their hal-mac&nc% Mcc;zalm: Atd Wherdiff ZQPQI&QQ'HOHP@QI’%W&HCM ly
acceptable salts erein I's selected from CH CHzCHZ ‘and L" R
and RZ Hre @mildeRlbmﬁichlam&SdFﬁmdanforTnNaﬂepresent atl ve corrpound of this

o (- chhor o- 3. pypepseptive sSrpfihas defll Elfocsinensinghute bus e notmitd 45 41 g
addi tlkplnial dcprrp;imhﬂk) Zdéphlemehp)&tdlammyl)ﬂ 5-fdmzzrh1¢yalo‘{ﬂ2{l]heptwt Eed1|5 pr epar gd by
one skilled in n em stry nmethodol ogy or by
usi ng synthetic (Eﬁé‘%sét(? ’i‘fgfﬂaﬁlg%@o@%‘%' i‘?ﬁ%gﬁ‘ PA%he Schemes and Exanpl es
?ig gis)neg ?gr EL:’BO-pygldlnyl)-ZSdl%zablcyclo[222]octane i o lo[4.2.1 ]

chl or 0- 5- net - 3- iazabicyclo nonane;
(1R, 6S)2%- (5, 6- d|1BﬁB%sz553Y3&973rR¥Flﬁw9'2§y @%Pl&%‘!{?é)l@}eaiaae i2. 1] nonane; 20 ( 1

R, 6S) - 9- ( 6- chl ; 2.1
T RbS) -6 (- chl R b e e 2 T Tnonane:

(1R, 6S) - 9- (5 rret(ﬂn&;@«)-g-(@yhlpmrhly)lr)dnﬂl)glijﬁmm’@9@|20\[]14¢PEHF, ] nonane; (1

R, 6S)-9-(6-fl lo[4.2.1 ; 1

R 63 9- (6- 1 uor SRARFET RS S Yl s hafdis =y ) PO S eonanes |

g iRiq6§) 9( (55et I‘(YRMR)—B-(ﬁ-bMGfo%ﬁfrmyl)éﬂ-ﬁ}y.h()meﬂlyg—Zcﬁ-ﬁmBhbM(f[Ql[ﬁg%eﬂmﬂs‘% nonane; (
c oro I icyclo nonane;

1 R 69)29- ( 5- brﬁ:@%@ Eﬂ%’gf’%m? R?%“éjﬁﬁ&y‘%;@%%&zgé $0[4.2.1 ]nonane; (

1 R 6S)-9-(6- chl(@mﬂz»m%y&bfwih )dlﬁaﬁﬂb?ﬁlb[l[ﬂl]ﬁeplanbnonane (1

R,
(
(1
20
R S
S, S
(1S
S, S
(1S,
S, 5
S, SS) -
S, SS) -
S, SS) - | ) -3, 6-di azabi cycl 0[ 3. 2.1 ] oct ane;

R1
w2 abi cyclo [3.2.1 ]octane (1

R, 6S) - 9- (3- pyri di nyl 9-di azabicyclo[4,2. 1 ; WO 00/ 44755
PCT/ US00/ 01620 1&R@R)-2 (6-chloro-5-hydroxy 3-pynd1nyl)-2 diazabicyclo[2.2.1]heptane;

S, 6R) - 9- ( 6- chlor l5) 43 [4.2.1 ]nonane; (
S,6R)-9-(5,6-dic 352?5?%‘?‘?3%}“9@% Sdcr%ﬁ%ll%éﬁgggzlﬁ%ﬁh@ 1 ]nonane; (1

S, 6R) - 9- (6-chl oro- S-et hynyl - 3-pyri di nyl ) -3, 9-di azabi cycl o[ 4. 2. 1] nonane; ( 1
S, 6R) - 9- (6-chl or o- 5-cyano- 3-pyri di nyl ) -3, 9-di azabi cyclo(4.2. | ]nonane; 5 (
1 S, 6R)-9-(S-nethoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane; ( 1

S, 6R)-9-(6-fluoro-S-nethyl-3-pyridinyl)-3,9-diazabicyclo [4.2.1 ]nonane; (
1 S,6R)-9-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane; ( 1

S, 6R)-9-(S-ethynyl -6-fl uoro-3-pyridinyl)-3,9-diazabicyclo[4.2. | ]nonane; (
1 S, 6R)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane; 10
(1S, 6R)-9- (S brono-6-chl oro- 3- pyri di nyl) -3, 9-di azabi cycl o[ 4. 2. 1] nonane; ( 1
S, 6R) 9 (6 chI or o- 3 pyr| d| nyI) 9 d| azab| cycl 0[4 2 1 ]nonane and (1

o o o o oy

1



~ L ~R- RZ-N I X, and their pharmaceutically acceptable salts wherein Z is
selected fromCHz and CH,CH,; and L,, R, and R are as defined in formul a
. 20 A reprweawsass ve conmpound of this enbodi nent include /B%’bto/oiléo not
limted to: 6-(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3. 2. ane. The
foll ow ng additional conpounds, representative of fornmula I X may be
prepared by one skilled in the art usiyy known synthetic chem stry

met hodol ogy or by using synthetic chem stry net hodol ogy described in the
Schemes and Exanpkar -ffethb diRY1P2 B-didzablicyBioR2.2.1]heptane;

S)-6-(6-chloro [-(pﬂr{r\::t??—@5 f’:ﬂ?ﬂ“@”? 6- di aza)lglo?ycll&% 2.1 Joctane; ( 1
R 5 S)-6-(5,6- dl(b&ﬁs}é @clﬂgrmScmﬁW) -pyrdgy b2y dig7adiryele [2311*@@8] oct ane;

1R, 5S) - 6- (6- chl 0[3.2.1 ]octane;
El R, S)S)-GE(G CA?R’?%?%%%%%%%%% pgﬁdﬁgﬁ?’?hbﬁ%@c |c%ﬁo[% 2.1 ]Lct ane;
WO 00/ 44755 PCT/(US@R}-D{Babindértongl-3-pyridinyl)-2,5- dlazabxcyclo[2 2.1)heptane;

R, SS) - 6-.(5-neth - 3: i nyl 6- l.0 ane; 1 R5
S) - 6)(651SI uor o- gﬁ%ﬁh% %hq?)rﬁyl‘%ﬁtﬁ%yjﬂ rEla’H' )%g&a@&ﬁygo z?oﬁé ane;
(1R 55)-6-(6-fl qmaRﬁzwpymwamﬁ)-ﬁsmam@cmt Ofhéptanel ] OcCt ane (1

R, SS) - 6(5 et hyn 6f|uor03pyr|d|n 2,6-djazabicyclo[3.2.1 ]Joctane; (
1 R SS) - 6- ( 5- cyé%‘é lopingsdditian W‘Pﬁﬂuﬁ% 5°P2’5?5“%'i"&2%f8%‘9%¥15["§3'?31 Yoct ane; (
1 RS 9S)-6-frepdd n@slsnld% ﬁxe%rtl%%gﬂhd%ﬂ Synthefds dkﬁxzsaphﬁ%hatgy&b; ]oct ane; (
1 R, SS)-6-(6-chloro-3-pyridinyl)-2/6-di azabi cycl o[ 3"2.1 ] oct’ane;

R, S) 6- ( 3- tpsmgusmmhglic)ch@m&r)dmetb@dmlquébss[xeedzn1he] Ssbermgsand Examples

R) - g—(G CE! alr h t hyl - 3-pyridinyl)-2, 6-diazabicyclo[3.2.1 Joctane; 10
S, S 5) 6 (0 lF(gro 3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane; ( 1

- 6-(6-chl OI(IRER)QI tﬁmyizB]ppydmdmyz;-d&zﬂmdacbmumymém(3 2.1 ]Joctane; (

2 (5 ot B P SRt e Sy Rrane SOG4 hertangi 0 17 ¢
6-f | uom, ER)mtdiMhor&srwhumm)Ls)mamﬁrﬂsaM@;ﬂetm Bheprahe] OCt ane; 15

-6-(6-fl uor |nI%26d|azab|c ch%BZl]octane (1
5- et hy G4 %)-?(‘gﬂ’r'%“é"b? Wity e -artybbrcycl of 3. 2. 1 Joctane; (

Cﬁaﬁmm[@zflwé&m 3-pyridi nyI) 2, 6-di azabicyclo[3.2.1 ]Joctane; (
brono-6-chloro-3-pyridinyl)-2,6-di azabi cycl o[ 3.2.1 ]octane;

(
6-(5
( 6- chi(B}.6R32-(Asehletp-dyahhalazigy ézchmablymlqi%?,lﬂwmpmt ane; and 20
(

enbodi ment gf p%/rlgierghresgn%‘k?%v tal?%%lﬁyl Lj%ﬁﬁ?ose conpcglbjgd?[égwornul a xX -~

L~R~- Nt R N(ll?z412}52Q6,clmndsmrﬁ&hqummmbﬁmdwaylb?Saccept able salts
wherein Z i bele tgg ﬁlomCH and CHzCH2; and L" R' and R, are as defined
in formul a (684 FFHEE: pCT/ USD0/ 01620 21 The fol | owi ng conpounds,

represgut ative SI‘R ilprzr(ﬂr-]@niﬁxdmﬁyz,bfirx]&glﬁfmmﬂz Dihesrare; ski | | edt Ihnt t he ﬁrt t
usi ng known synthetic chemistr odo using synthetic chenistry
met hodol ogy deséﬁ%‘éﬁz&ﬁq“&w “@i?\gﬁié"s“lﬁﬁf‘f?%%m@é“ “contai ned herein. ( 1

R, SR) - 3- (6- chl oy, SrPRWEhyd-5P¥sthids is%aaéaldb 0 eeptde3. 2. 1 ] octane; 5
(1 R SR -3-(5, 6’(d| ch)F%Ero 3- 7 CW} 6- di azygyg?% )ih% .1]octane; ( 1

ridiny
R, SR) - 3- ( 6- chl of R 4R)et- ﬁy‘ﬁ%‘(’% WMD ﬁgﬁrélazsblexcén[%éalvheew ;0 [3 .2.1 ]octane;
1 R SR) - 3-(6- I cI0321 oct ane;
E 1R SR§ 3- (5 @%&O{/@'ﬁé@%ﬁrﬁw)g M agf;é% ?[g;%??@%ﬁézl 1 ][oct ane] (1
R, SR) - 35( 6- fI uoK Ik, 4R )pd(6nitro- 3~pply¢mﬂ) Aﬂd)azgqlatcm[zﬁé]hcwwtow 2.1 ]Joctane; 10
., S

R)-3-(6-fl d 1] oct 1
é (5(et hy:(:@{’&%)%({%y@of)ol §¥¥)ydr'? 2ri;g/lld “@/C%r gbeptyci LF:C% gni ]f)ct ane; (
?Q) 3((550%mﬂq4}6)-245;t?6m03-§pﬁdmm B,)ﬁld)aszxﬁycth[ﬁZ&t]hEptyx&L IO[?322 I1 }oct ane; g
ronmm-6-chl qro i cyclo oct ane;
R) - 3- ( 6- chliFHR)2-{GeAmieg- 17’19}"?‘}/@’%&3‘ ﬁ%?Y(i&?&%ﬁF@ "’E‘%EL ] oct ane; 15
3-(3- e
g 3- E6 g%l“cl){rj%m? Dr?e(tg edé?,lgk Wﬂmh@)ﬁdlgﬁ%?ﬂ&z{ggﬁghegfag[3 2. 1] octane; (
8 -3-( 5, RHPR- @rt‘d}losl Wﬂlb’@bﬂﬁynyyld@yl)é Siazsbigyele{ed- bhemang; | ] oct ane;
SS) - 3- ( 6- I 3.2.1
tanes (1S, S pd R e SRR LS T 5. 2.1
t 20
S, gg)e- 3- (5- nmet hoxy- 3-pyridi nyl) -3, 6-di azabi cycl o[ 3. 2. 1] oct ane;

D?

- (

- 6-(
R)16
- 6-

- 6-

R,
R1

) -
R,

R) -
R,
1R,

5

S
S
S
S
1S, SS
S,

S,
a

1
c
c



(1S5 95)-3-(6-fluoro-5-nethyl-3-pyridi
] oct ane; ( 1 S,5S5)-3-(6-fluoro-3-pyridi
] oct ane; 0

S, SS) - 3- (5 e“i’% 6177556 fl uoro-3-pyridinyl)-3, 6-di azabi cycl o] BCZUS00P$24 ane; (1
S, SS) - 3-(5-cyano-6-fl uoro-3-pyridinyl)-3,6-diazabi cycl o[ 3.2.1] octane; 25 (1
S,-SS) - 3- (5- br ono- 6- chl oro- 3- pyri di nyl) :;'3 6- di azabi cycl 0[ 3. 2.1 ] oct ane;

(1S, SS)-3-(6-chl oro-3-pyridinyl)-3,6- d}azabl cyclo[3 2. 1]octane and ( 1

S, SS 3- d 6- d th nmbodi t
of the present ((HARIZ ek D Se dailhbaae BT aag H RS 1 w0
00/ 44755 25 N-'(aRF2RE o ¥l tuoRETYISHAAL 6300kl M@mmceuu cal Iy

acceptabl e salts wherein is selected from CHZ CH, CH~; and L,

R, and RZ are dR4B)- Qﬁéﬂrﬂlﬂw ¢-ehlerat3apyriding))Reqshiazakiewclol2.3.dlhepiamsounds of thi s
enbodi nent i ncl

3-(6-chl oro- 3- p;;r | ’gleyl - thgjzréag] p&ycngZ’.squTzftr’]lgﬁlaorPe';z'I]heptane’

9- net hyls- 3- ( 3- pxnR,GRMJ(Shﬁdr&qdimabmhlpod-bbﬂmﬁnﬂ] -A6nane; and

3-(3-pyri dl‘%ﬁi’ 3,9 agrt?]?F abi cyclo[4.2.1 ] nonane. The follow ng additi onal
conpounds ioXelele 4 iReE 8% f or nul a X1, mmy be 10 prepared by one skil | ed
in the art usi nqulmpymz ($HPdrB8ineth qu,ﬁ,tj. yﬂmylmﬂgl ogy or by using

synt hetic chem stry met hodol ogy described in the Schenmes and Exanpl es

hdipzabigyclp[22.1]heptane;
(I:?Ogts?l 26?6 chl ofy % §1p dinv-25%H £baehid t%.nel ] nonane; (1
Rf@g Y drgx 'El‘}y@j'}%yé 13;1) 3 1&5&9}‘ f(i 9%

R, 6S) - 3- (5, 6-di c or o- 1 'azabi cyclo onane 15 (1
R, 6S) - 30( 6- chl or(bRBRb?-Iﬁ§fmylinosmhyi‘6-dhlmy+3)-19)31d9¥yl)r2ﬁ-élbmbwtlo|[242 Hhébt'd]nn,onane (

253 (Al S e

) -3, 6-di azabicyclo[3.2.1
) -3,

ny!
nyl 6-di azabicyclo [3.2.1
3,

R

g g g g Eg H uor(DR,ZR)m-t(hyrhmBmpmyl ﬁpmfdnﬂyl)’a’z S»dIilzﬁbZ@bloCM:l]h@;#a:ﬁ% 1 ]nonane (1
uor |az o ane;

(1R, 6S) - 3- (5- et r{@ﬁgﬁ%( g‘%‘c’f 630 ‘V? mYHgigyﬁé JQ‘P %ﬁ%‘f&’i‘?@d i?"’z 1] nonane; (
1 R 6S)-3-(5- cqunﬁ fzJ(sl@Jr eomdr&imwhamﬁ) ssch@aabycm[@hq Hefltarfe; 1 ] NONane;
(1R, 6S) - 3- (5- br onp- 6- chl or o- 3- za - di azabi cycl o] 4. 2. i] nonane; ( 1
R 6S) - 35(6- chl olBR st’g‘n(? mrm)l-wr@nm)a@z #}P@y@vém 2l lhepfareinane; (1
R, 6S) - 3- ( 3- pyr ne; 25
(1S, 25R) g gyclhlcég%i} zge%ﬁgﬁb@%%g Pﬁ%% I%gﬁmbg?ggabl cycl o[ 4. 2.1] nonane;
(1S, 6R) - 3- (<ﬁmbld}'®¢{2@rldhcmap§4rl di nyI) 3, 9-di azabi cycl o[ 4. 2. 1] nonane; (1
S, 6R) - 3- (6- chl b lo[4.2.1 1
S GRg 3- 26 chl ok gRgﬁgy%‘xﬁmpy[?"y‘r y‘ﬂ? )3”&“%"‘3{2 ?CLEYS[Z[z 1] ngggﬂgne( {
S, 6R) - 3- ( 5- dirdabioyte[32AMepahe)y| ) - 3, 9- di azabi cycl o[ 4. 2. 1 ] nonane; WO

gO/GSLI}{;W%g( ECH lLJJ(?ro(gég&}é?%éﬁoré"séwifwwmm@yé SRVEIMP el o[ 4. 2. 1 1 nonane; (1

S, 6R) - 3- (6- d;&id&ﬁ;mazwpﬁegtaﬂéll) 3, 9- di azabi cycl o[4.2.1 ]nonane; (1
S, 6R) - 3- (5-et hyn uor o- 3- pyridi nyl) 9-di azabicycl o[ 4.2.1 ] nonane; (1

S, 6R) - 3- (5- cyanéy%f‘m %réfrﬂucgoﬁwwwwmn)m@ﬂyi éIPéfE‘&'BY}:?éroM 2.1 ]nonane; ( 1
S, 6R) - 3- ( 5- Yc§0[§2 e-pyridinyl)-3,9-di azabi cycl o[ 4. 2.1 ] nonane;
(1S, 6R)-3-(6- oro- g{, |nyI) 3, 9-di azabi cycl o[ 4. 2. 1] nonane; and (1
S, 6R) - 3- ( 3- pyr| diRyR)-2 ﬁ-ﬁb‘dﬂq’mbomybﬂd[wr@mﬂ)%dllawéwYﬂn[Zénldthwe,enbodl ment

of the Rresent I {y¥eR5 N0 3Py RGhP5SS-SHIRAISHS 29ihepnd; Or Mul @ XIT: R2~ N
(1R,4R)-2-(5-methyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 ]heptane;
(1R,4R)-2~(5-aminosulfonyl-6-fluoro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-aminosulfonyl-6-chloro-3-pyridinyl)-2,5-
30  diazabicyclof2.2.1]heptane;
(1R,4R)-2-(5-aminosulfonyl-3-pyridiny!)-2,5-diazabicyclo[2.2.1]heptane;



N~ L~~ R~ XIl, and their apharmaceutically acceptable salts wherein Z is
selected fromCHZ and CH,CH,; and L,, R, and R2 are as defined in formula
. 15 Represg } conmpounds of this enbodi ment include, e _not
limted to: 3‘-3?%?43% di nyl ) - 3, 7- di azabi cycl o[ 3. 3. 1] nonane *:Zereu)‘Ld}{’S"%‘“2‘{q
3-(6-chloro-3-pyridinyl)-3,7-di azabi cycl 0[ 3.3.1 jnonane. The foll ow ng
addi tional conpounds, representative ofisformula X1, may be prepared by one .
skilled in the art using known synthetic chem stry nethodol ogy or by 20

cont i nod her ot ARG SERT PR AGRRL 2 30hesficiclils SENUES, C0) o155, 1

] nonane; 3-(5, 6- dRoﬁ{)Qr(Gﬁdlaybmdbpyyxﬂinyﬁﬁﬁ-dimmyﬁlqgalm&na 1 ]nonane

3 (6- ol or o- 5- oy MRS SRS S i B B SO B rrE,
3-(5- et hoxy- 3- IOMRI m)myds)chﬁm? 5@?&6@%_/)%&&&9-[23—6@%& aarzg]octane,
3-(6-fluoro-5-net di azabi cycl 0[ 3. 3.1 ] nonane;

3-(6-f 1 udro- 3- py@lMRM@F%J@eﬂmar3aayal1§mw@b50<[1§zahwqu?{6 a?.l@tane WO 00/ 44755 24
3-(5-et hynyl ane;

Pc(Tl usooyo)llazo 31@1@ 3§§mﬁr8{o_ - p%‘}dr#‘?@z??:dﬁ%{‘%@%?@% 0[3.3.1

] nonane; and 3- (GWM6ﬁhotd-3}pm®ayfb)ﬁ5-d1aquicycla[2?22jbambi cyclo[3.3.1

] nonane. Anot her resent
phar maceut i cal ggp% (S%ﬂgmof- i ?‘i’%?ﬁ’& m’fl?]%gapaéa oty 5‘1[?5%%%3%“ ve anount
of a conpound of (1R@RY2HE-clardr6- ﬂudmarpyﬂmﬁylwcsahdzybnampuawcanaalt thereof in

conbi natl on with _a pharmaceutically accep rrie not her enbodi nment
of the Htesent |(ﬂ§é‘%t)1ztfﬁ ~broIpos é®°{°o3 “Byrifu h?d; (‘F?’G?a é"é!?l@@t% ﬁ@?t?’e’lo control ling
neur ot r ansm tter(t1RQ|JR§-QS(9-p5rﬂdl %lgrgrgrm{zalqwz @g]fa.gmagmlml stering to a mamal

in need of such treatnent a therapeuticall fective anbunt of a conpound
of fornula I. An@RHB&QE@'@U@F%MHC@W&%%ﬂMwﬂP[Z hrlestencon rel ates to a

met hod of treating a disorder, such as Al zheiner's di sease, Parkinson's

di sease, nmenory dysfunction, Tourette's syndrone, sleep disorders,

attenti on defi cilnahgtherembbdimentyof thepossehd inveritipnaedigisegderanmtindsof

i nfl amwpstl o, | ney{,opr ot ection, amyotrophic atral sclerosis, anxiety,
depression, nani a, schlzophrenla anorexi a and ot her eating disorders,

Al DS-i nduced denentia, epilepsy, urRnary incontinence, Crohn's disease,

m gr ai nes, prenenstraul syndrone, Ll e dysfunction, substance abuse,
snoki ng cessation, inflanmatoryZowel synhdrone, and pain, in a host nmammual
in need of such treatnent conpri si 20 Helm nistering a therapeutl cally
effective anount of a conpound of formdla I "~pefinition of Terns As used

t hroughout this specification and the Q,ppended clains, the follow ng terns
have the foll ow ng neani ngs. ’

and their pharmaceutically acceptable salts wherein Z is selected from CH,CH, and
CH,CH,CH,; and L, R,, and R, are as defined in formula I.

20 Representative compounds of this embodiment include, but are not limited to:
3-(3-pyridazinyl)-3,8-diazabicyclo(3.2.1]octane;
3-(6-nitro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-amino-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-chloro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane; and

25 3-(3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane.

The following additional compounds, representative of formula IV, may be

prepared by one skilled in the art using known synthetic chemistry methodology or by



25 The term "al kenyl ," as used herein, refers to a straight or branched
chai n hydrocarbon containing from2 to 6 carbons and contai ning at | east
one carbon- carbon doubl e bond fornmed by the renoval of two hydrogens.

Rteﬁr eslent gthQ @%“Jrﬁ)l gs oI ha: kgnyl i ncl :JdeBbb;Jt alre noéI I4i RCT/?GBOIOIMZOSO o
et heny pr openy - met hyl - 2- propenyl , utenyl, an - pent enyl . e
term"al koxy," as used herein, refers tg an al kyl group, as defined herein,
appended to the parent nol ecul ar noi etQSthrough an oxy noiety, as defined
her ei n. WO 00/ 44755 PGI/ US00/ 01620 25 Representative exanpl es of al koxy
i ncl ude, butusiag eynihstic Fhemisteyangthpdology Hesetjbeddn Hig,S¢h eﬂw&%ﬁw@ﬂspr opoxy,

but oxy, tert, entyl oxy, and hexyl oxy. The term "al koxyal koxy," as
used herein, re*’geh)r(ﬁs/emt“g an al koxy group, as defined herein, appended to the
par ent nol ecul ar Sﬂﬁclflbxp-i?cﬁ?g&apmmhe}s-amwclgf?ﬁpcm def i Ined he(rjel n.
Representative e es. of . a ut are not limted to,
'El_ﬁrttbut oxylrrEt hoi‘@iﬁf EPWO%?Eﬁ&ﬁik%X% l?\):bdft]gf\ﬁn Ogdr;{(;l&rret hoxymet hoxy.

e term "al koxyakdyhioro-Béhyh§ P8l phhedify 3,8 [dekzatisycloP3. 2M] Xy group, as
defined herein, g{ended to the parent nplecular noiety through an al kyl
group, as defi ned-(¢reblerors- CYR’é‘b?'@X%PEéH?3@1369(‘?1%1%%2@°@P%0xyal kyl incl ude,
but are not Ilmg 51 lefoxy-85brid: l?%%ﬁ&ﬁ@& 3.2 2roethoxyet hyl
2- met hoxyet hyl , mrre%%xlbl‘:ns %? te}Jram[ a I?oxycar bonyl ," as used
herein, refers tb(@ﬂuqb-léangth)gf3wpdma§~3c¥e4lmbldych\dﬂélIﬂoct@ppended to the
parent nol ecul ar t r e:aS defined herein.
Representati ve ex rrp rX 36?“%%&%%%@%&“@%& % but are not limted to,
met hoxyt@r bonyl , 3-¢3- lsm?qmmihomﬁ-pyram@l)t-}amﬂmbabi@xlysmtjoctyﬂe 15 The term

"alkoxycarbonyla | ," as, used herei refers t alkoxycarbonyl group,
as defined her ei#lg%ﬁ‘é%ﬂ]é’ﬂmf 5PYT] 2&‘% %yélf?ﬁ’lgﬁ fty through an al kyl
group, as definegl ﬁ%ﬁo%—chﬁﬁ%%ﬂ&hﬁ@B%&i&%@iBﬂlﬁ§ zqwjocagjngoxycar bonyl al kyl

i ncl ude, but are not limted to, 3- hoxycar bonyl propyl

4- et hoxycar bonyl %n(ﬁWlnoaﬂaylzﬁ-f@rpﬁmmﬁwaﬁMw@w}v[3 2g00ct9e t erm " al kyl |
as used herein, bon
cont ai ni ng from %.?ﬂ'; %B@O%gtpgoénhgc?%g n&’iB l?é?eqﬁ%gﬁcﬁgﬁggér% gq,g? al kyl

i ncl udel5 but ar e3-(|i38rninpmﬂuald3—pmdmrﬁ'tliﬁfﬁl)azeétmﬁbﬁ ntlestasy| , i so- propyl)
n-butyl, sec-butyl) iso butyl, tert-butyl, n-pentyl, isopentyl, and
neopentyl. The term "al kyl carbonyl ," as used herein, refers to an al kyl
group, as defi nehh adbthérashbiodimeapyietedeckeitdnvehtonme disdlosed k@npduads dfoi et y
through a carb Pi‘c‘} group, as defined herein. Representative exanples of
al kyl car bon?‘? ‘ude, but are not limted to, acetyl, I-oxopropyl,

2 2-di net hyl - 1- oxopropyl, 1- oxobutyl, and 1rexopentyl. The term

aI kyl carbonyl oxy, " as used hereip, r,éﬁs:}?'_/fo an al kyl carbonyl group, as
defined herein, appended to the pa? ‘cul ar noi ety through an oxy
noi ety, as 30 defined herein. Repr esé&nt Ne\e exanpl es of al kyl car bonyl oxy
i nclude, but are not limted to, acetyloxy, ethylcarbonyl oxy, and

tent- budy| car bonyl oxy. WO 00l 44755 P¥T/ US00/ 01620 26 The term

"al kylthio," I fiped herein,
appended tomt1 eﬁ‘l renFC%{'t?ﬁaecu gﬂtgﬁésatgwﬁ%}ﬁxﬁfﬂé’#}%ﬁeﬁﬁpm éﬁafakgas def i ned
her ei n. Repmsengca{_;ammmnaﬂdez; aafasaéﬁqeﬁithoﬂnulmhl ude, but are not limted,
nmet hyi sul fanyl, ethylsul fanyl, tert-butylsul fanyl, and hexyl sul fanyl. The
term"al kynyl," as used herein, refers to a straight or branched chain

In another embodiment of the present invention are disclosed compounds of

25 fon’nula bl
/‘——7\N/| 1/R1

Rz/ N\<Z)

VI,



hydr ocar bon group containing from2 to 10 carbon atons and contai ning at
| east one carbon-carbon triple bond. Representative exanples of al kynyl

i ncl ude, butwahes limted, to acetylenyl, 1-propynyl, 2-

3-butynyl, 2-pent y%l , and 1-butynyl. The term "am no," aspﬁégﬁxﬂ&%i n,
refers to -NR oR', wherein R o and R' are 10 i ndependently seiected from
hydrogen, al kyl, al kyl carbonyl, and forgyl, as defined herein.

Represent ati ve exanpl es of am no include, but are not limted to, am no,

met hyl am no i L b i OB W ECRE-

di i sopropyl gnﬁ%%ﬁ%%%l;@#%%eﬁ?%?é%}% %%%\@@’%ﬁﬂl&g@ef{y gitqﬁy amznge’ The term
"am noal kyl atd hsRyardR}jwee ad definedshdorswutad. an ami no group, as defined 15

herei n, appended,to the parent | ecul ar. iety thrqugh an.al kyl group, as
defined herein. ‘ﬁé‘iﬂ’%@’&ﬁ‘?ﬁf?’i‘}@“g‘g&ﬁ%‘fs@?bﬁﬁgm %gaﬁs]eﬁ&uglsﬁf?ﬁmlé%%ﬂut are not
limted to, am npEéHtb.3-pridikyI)ft didiabicyclsBNgaempy |

4- am no- 1- net hyl h@yl , and_2 (dinmethylamno)ethyl. The term

" ani nocar bony! | "Thefollevding pdditianal comgpurds, repsesgptative of orpilg i maxbejef i ned 20

herein, appﬁﬁgfrgd bPordeRilR IR armlirfg%l)@fl syTRieRE ¥hdnllERUBIhRIofRY BPEY! 9T oup,

as defined herein.” Representative exanpl €s of am nocarbonyl “i ncl’'ude, but
are not | i mssiegisynthetiaehemistrmisthedlogyideseritied inthe Rehemepandyixamplas|

et hyl met hyl aorLi Do« rélbeonyl . The term "am nocar bonyl al kyl ," as used herein,
refers to af Sl ca?’bonyl group, as defined herein, appended to the parent
mol ecul ar noi et y2-{3pyaidiiyl)ad6-dibtapicyds(3Qridenmnens defi ned herein.

Represent ati ve exanpl es_of am nocarbonyl al k jnclude, but are not limted
to, 2- (e nocar b(éﬁgﬁi'%ﬁﬂ'ﬂ“?m?-"(‘ﬁgﬁé}'mdé\‘ﬁ‘#)ﬁﬁv)‘_%‘ﬂ'r%%ffyf ?Gr%gwt‘,‘neénd _

et hyl met hyl ami n_qqs,rshslﬁxﬁ,mchwko-s-};?ﬁdiﬁﬁy.ﬁtséammamts‘.mgm&aﬁe; as used herein,
refers to an am no %ou , as defined herein, appended to the parent

mol ecul ar noi et 1BARyEgerekiomsi-ethynyl-3-gyadipy)-26-drzahicysto[33D iostans: n.

Represent ative €X3RR).856.-0f10R3M-Q2548 500 hyvil-P6ldidshicyRibis & limted to,
am nosul fonyl, di net ky?g%ﬁ %osu‘ﬁ?ﬁnylfp?ﬂ?%nﬁ}_ et hy rré(t:}ﬁyﬁamﬁ]ﬁgsu ‘fonyl . WO
00/ 44755 27 The ({85R)-2<&msthayy-3-pymdinylsad-direatieyelo(T-21Jectangs0 a - C(O) - group.
The teryp "carboxyc" ed herejn,. refers  to.. r . PCT/ US00/ 01620
The terﬁ "car bo%gﬂ5 3?‘,(&|'ﬁ3%r°'§énée§h’ﬂ'e3fg flﬁl,nyljezf(’g?lgzaP %ﬁé'g'rlg%g?e’group, as

defi ned herein, @ppRpJ¢6-ILeroBhSTifMYB2I6-dimdabicydia[8.2itiicahy; t hr ough an al kyl

group, as define in. Representatiy X | es. of oxyal kyl include,
but are not |i m(ﬁi\%’gﬁgg(y E"QY'BE‘QWPB’EOF@PY"@‘-@;%X??Z’fclgff/lf’ﬁ'a%ﬂﬂaélecar boxypr opyl .
The term "cyano,(}s3R)-2$£6yaRe6HIubro-3-pyrafisy )t B6-AiazdblyQoBUR JodhR; t er m _
"cyanoal kyl ," as used herein, refers to a cyano %r oup, as defined herein,
appended to t he (harBhe-Grblomerrdlompdindtiginy e Sulitra ﬁy%‘][%%”‘ﬁ%‘iip, as defined
herei n.3¢10 Repr G{%RBEﬁﬁké’-&l«%@tmétﬁyﬂ-ﬁﬁyrﬁ)f@[)@?é-&i)ﬁabic?%[‘!@ﬂﬂoc‘?&:%; are not
limted to, cyanonet Xl’ 2
(1R,58)-2-(5,6-dichloro-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;
(1R,5S)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S)-2-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-2-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo(3.2.1]octane;

25 (1R,58)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclof3.2.1]octane;
(1R,58)-2-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;
(1R,58)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1}octane;
(1R,58)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,6-diazabicyclo(3.2.1]octane; and
(1R,58)-2-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo{3.2.1]Joctane.

30



cyanoet hyl, and 3-cyanopropy|. The term"fornyl," as used herein, refers to
a -C(OHgroup. The term"fornylal kyl," as used herein, refers to a fornyl
group, as de‘fvbra&;g”&erel n, appended to the parent nol ecul ar noiety through
an al kyl group, as defi ned 15 herein. Repr esent ati ve exanpPEEUS0/01620
fornylal kyl include, but are not limted to, fornylnethyl and
2-fornylethyl. The term "hal 0" or "hal pgen," as used herein, refers to -d,
-Br, -1 or -F. The term "hal oal koxy," as used herein, refers to at | east
one hal ogen, as  defined e end t he nol ec r noiety
through an al kod§ ll?ﬁf)mg%ém fﬁgg ngFlg]Oﬁaf °é§°£ % xanpl es” of
hal oal koxy fofpgliagg; but are not limted to, chl ororret hoxy, 2-fl uoroet hoxy,
trifluoromethoxy, and pentafl uoroet hox The term "hal oal kyl ," as used
herein, refers to at | east one hal ogen) ﬁ;L;ieﬁmed herei n, appended to the
parent nolecul ar noiety through arNal kyl ‘group, as defined herein.

Repr esent ative exanpl es of hal oAl kw ude, but are not limted to, 25
chl oronmet hyl, 2-fluoroethyl, trifluoromnet hyI , pentafl uoroethyl, and

2-chl oro-3 fluoropentyl. The term'hyd'rnoxy, as used herein, refers to an
-OH group. The term "hydroxyal k " as used_herein, refers to a _hydr oxy
group, as gt b?gcphh@?ae?wcalmsméek sels Wheeeing issfectsd frepftHerand 6He€8:: t hr ough

an al kyl grpup,, @%Qe;{ h&%gdaﬂlebg{@hﬂmaf{epresent ative exanpl es of
hydr oxyal kyl i ncl "ude, “but are not limted to, E;roxyrret hyl ,

2- hydr oxyet hyl , Tan&lbwmmylp\d&pwresemam of Sirmalasdl, Z®Y'bh@rqpenedrby mer capt o,
as used herei
(ﬁl @kll.l&fam(?h dushn kn§\|v_¥19; fe cfﬂ!t&%gn%{rm?gg)ég rou nPg gﬁthggfl ned

" mer capt oal as use rern ers
her ei n, appﬁadsdyhm}iobﬂogwdeecﬂbemthe;Sdhamwrm:dd}xymples cnngimeameﬂlnkyl group, as

defined herein. tive e | es. 0 r.capt oal kyl -include, but are
not lintted to) (gfgﬁ)réf{ggWBesfrHVFﬁganré TWL.}??’E?)'?@B 39& Heraneer m
"N-protecting gyrRIPR)-6:5,6-BichloRIR Pyl E%6-diagabilyold[B.2.1josanesed herein, refers
to those groups i nt ended to protect_ an_ am no roup agal nst undesi rabl e

reactions duri nél%%l'ﬁéet‘?l@'ﬂTScfé@&M\’%EY“q@Y&%@ @F?br‘fg’c Fotipectarsipr i se
carbamates, am @agsg d)aé 1lnsl6IsLyakd- 3’E§ndn?ﬂ7 6. d?a‘iﬁiz@‘clof‘ﬁf hj¥ethheves, N-benzyl

derivatives, imne fvatives, enam ne 10 derivati Ves) and N— het eroat om
derivatives. Pr él‘Ra5R)e@(t1\mwlgxyebpymgn)®‘i)6r§§2&1@clf0&?nj/]IOCtamet yl, benzoyl,

pi val o pheny |, e

t but yl ﬁ)g(ycar bon %@ {é ﬂ%ognzy em%}%égygglggl?{ 3?&%ﬁlc&%ﬁh%taﬁg’ed

N-protecting grQLRSRp6-¢5- ﬂmmc—quﬁdinylM“E dihzalic o) 2 Ajedtale; G M Wit s,

Protective Gou an nt hesi s, ition WIey&Sons New

York (1991). ?%15}8( gs% vk '?%'“‘“0 pyﬁ"SB’HB%eq?g bicy éf’é%sm?%a“& NO, group.

The term” oxy (ﬁssmsaads a@ﬂ@srmuofoes‘-wrmlﬁyg 366 d@abmpclepm 1)ddignet erm

"sul fonyl," as used , dgazé he term"thio," as

used herein, refd §R)(Q5(5abr9‘;‘39 6n‘i§‘i°é?‘9 PY@EBP@H?)‘% ‘P“’Wﬂ? PSR i nvention can

exi st g§ stereoiHOSRY.&(3-YYHRIHG)B,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(6-chioro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-6-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(18,58)-6-(5,6-dichloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-6-(6-chloro-5-ethynyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

25 (18,58)-6-(6-chloro-5-cyano-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-6-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-6-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-6-(6-fluoro-3-pyridinyl)-3,6-diazabicycio[3.2.1]octane;
(18,58)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;



20 asymmetric or chiral centers are present. Stereoisoners are designated
"R' or "S," depending on the configuration of substituents around the
chiral carbogodhgs The terns "R' and "S" used herein are m%)%k%i ons as -
defined in | UPAC 1974 Recommendati ons for Section E. Funda

Stereochem stry, Pure Appl. Chem, (1976), 45: 13-30. In particular, the
stereochem stry at the two bridgehead garbon atons, shown in Fornmula 25
(1), may independently be either (R) or (S), unless specifically noted

ot herwi se. The i nvenki o) %“ﬁk S, ' i somers and

m xtures ther eoﬁli%%%ﬁ%gépysp%ciﬁl Ca %’ll Qﬁjﬁg‘é‘%&{"b’ﬂ??ﬁ?ﬂg&%@bpe of this

i nvention. Sterdb$,58)Re(SbromoiGuahioredantidioylps $-diatattistcda{28frcene;and m xt ur es
of enantiomers or_diastereome l,.ndi vi qugl, stereoi soners of conpounds of
the present i nvéi@*g%hg'kﬁé%yfﬂé‘yb?fe%ﬁ ‘°¥§jﬂ@ﬁeﬁ?c@é’ﬂ %}’%f rom 30 comercially
avai | abl e st ar t i(ng|59p4-6-¢hddrs-3Vhyriginy OBt Bidabisgyd[BR N [dctanr chiral centers or

by preparation of racemc m xtures followed by resolution well-known to
those off WD 00/447S5 29 PCT/ US00/ 01620 ordinary skill in the art. These

raethods of r esqh cjtﬁ’é? eﬁB@diﬁFxﬁ%P{hiefp}e‘?Qn Wcr(tioill a)e %Lﬁ@éﬁﬁkuﬁfs oft m xture of

enantionmers to a chiral auxiliary, “separation of t resdlting mxture of
di ast er eonefosmidy Vilkcr yst al | i zati on or chromat ography and |iberation of the

optically pure product fromthe auxiliary or %2) di rect separation of the
m xture of optical enantioners on i rlahy ety Gt ogr aphi ¢ col ums. The
conpounds of the present invenu:aizﬁﬂNcaIZ be used in the form of

phar maceutically acceptable salts deriyed frominorganic or organic acids.

The phrase "pharmaceutically acceptable salt” neans those salts which are,
within the scope of sound nedical judY8hkent, suitable for use in contact
wWth t ti I el i t oxicity,

M natin, e A ARl Bl Rl E Skl RN CHCIEd Db
reasonabl e @H(3,CHj:and k,, Ratahd R, #has defivediniforaiulal. accept abl e salts are
wel | -known in the art. For exanple,..S. .Berge et al .. descr.i be

phar maceut i cal | y* BREEHIAKS %onépgﬁgésoths 5@%&‘&"?‘6’? ﬁ“’H‘?’%ﬁ%‘r‘%ﬁ@i’ﬁPéegﬁﬂ- Sci ences,
1977, 66: 1 et %qg-chibhe3-padidisylFap-dbeatidvelppr Elnbmansi t u during the final

i solation 15 and_purjfication of the conpounds, of  the igﬁfnti n or

separatel y by rd&e{qliaying addigana serapaupdse teprssenigtivotfompiz YH-amayd§ani ¢ aci d.
Repr esqnt at irRrd®y®naddildd if thesthkig kit ig Bthetibhedisly Bﬁihoh&l?’%}l &yt 0 acetate,

adi pate, alginate, citrate, aspartate, benzoate, benzenesulfonate,

bi sul fat e, Usingyyathesic chemiswomathedolegydssssibed in therighemesand Exarepies e,

gl ycer ophosphaled nijeqi sul fate, heptanoate, hexanoate, funarate,

hydr ochl or i(%g, ‘nh?/gr g@r om de, 20 hydroi odi de, 2-hydroxyet hansul fonate

(i sot hionate), I(ER63XE(6-chidredtnesthyiStiyadiagB Patiaakicyali[¢.3tlinvatrs;

2- napht hal enesul t al.at e, I\ Laat. ,nate persul fate,

3phenyl pr opi onatdelggﬁ'%sa@é?hl%ﬁova? ’gfaken?bp?’%‘%?z(?ﬁ%?‘g&“gg%%qnﬁg ‘e, tartrate,

t hi ocyanat e, ph@¢Hh6SEB(6-chllarb-Areetiyeayl-Bpyeringi)3b-diazapicydbdenisanaficonat e and

undecanoate. Al e ic_nitraogen-contal ni ng. groups,.can be quaterni zed

wi th such agent zﬁﬁgg)tr]go(é‘s&“é?éﬂ’ ARz _'Pydg?ygg?déﬁmgﬁgclﬂ@&nuF?na%et’_hyI . propyl,

and butyl chl orirgss -dn(sqmtﬁ@@-:a%sbdidh@qla@beaazadicw&(u.lz.1qwnaﬁet;es like dinethyl,
a

di ethyl, dibutyl and dianyl sulfates; |ong chain halides such as decyl,
lauryl, nyristyKIRafR)-%0efhiop-S-asthyl-pgudding);- 3 Ridiggabigyslel4-ddingease; aryl al kyl

hal i des |i ke be gk 1€ I oa] : Mater or oil-soluble
or dispersible S%ESJ?QS fglra??kgr?de%@ %gldg?%éﬁm@a{r?gf’%?e’of aci ds which can
be enpl26yed t o {R.68)hératipmeié-flaebi3ypyBaingly-8 Sptizdbbieyche(#.3. 13mbdartei on sal ts

i ncl ude such in i£,acids,. as hwdrochl orisc,.aci.d r.obrom c acid,

sul furic acid, gﬁg@%@ﬁ%’}‘}‘%ﬁ%‘? “BYHgin] éf?‘dé?zaalﬁ)fcclzoqégilg%on%’ acetic WD
00/ 44E5I5bPCT / USOD?,?BDBJZ@-&&n?Gichord‘-mpwdi@]pﬁ@diazabaiyerb[m.mﬁb:gme; 4

4- et hyl benzene e i sycci ni ¢ aci itric acid. Basic addition
salts can be przléﬁ?é' '46FF%§’FQ‘§|‘P ‘P’f‘lbl?ﬁlfz?ql‘ﬁg{g’&iébf’a’ﬁnﬁn and purification
of conpounds of (1R)6$-9-BUS Ak 3BYVdisARE M2 AneRdnROXY| | ¢ aci d-contai ning 5
noiety with a suitabl e base such as the hydr oxi de, carbonate or bicarbonate
of a pharmaceutically acceptable netal ration or with ammonia or an organic
primary, secondary or tertiary am ne. Pharmaceutically acceptable salts

i nclude) but are not limted to, rations based on alkali netals or alkaline
earth netals such as lithium sodium potassium calcium mnagnesium and
alum num salts and the |Iike and nontoxic 10 quaternary ammoni a and am ne
rations includi ng amoni um tetranethyl amoni um tetraethyl anmoni um

met hyl am ne, di nethyl am ne, trinethylamne, triethylam ne, diethylam ne,
ethylam ne and the |like. OQther representative organic am nes useful for the

— formation of base addition salts include ethylenediam ne, ethanolam ne,

-, o . -, =



25 acid; THF for tetrahydrofuran; TMS for trinethylsilyl; and TsOH for
par at ol uenesul foni ¢ aci d nonahydrate. Preparation of Conpounds of the

Pr esent Inv%l on_The conpounds and processes of the present invention wll
be better und@PU3¥d 30 in connection with the fol |l ow ng sBHETHIOOE2EChenes
and net hods which illustrate a means by which the conpounds of the present
i Avention can be prepared. WO 00/ 447?53 31 Schenme 1 ~N~~NH P X~ Rs | Ra N.
R5 X =1, Br) Off Et3N PhiMe, reflux or” Pd, BINAP NaCIBu Re "N-N ~/ R5
depr ot ect P----~~ PCT/ US00/ 01620 Rs , P Ra RS H\W-~N ~ / R5
N R4 The corrpour(él% 68)-%(%6“&%%@{%@)’#%9%’]&’8@ %é’r‘?z‘l?écyﬁlr" Haeraagcor ding t o

the general J(gs SRPOLAGN *am%rré B%ﬁﬁhdlﬂ}Z;;@Q%Pméyclowttlﬁl%%epr ot ect ed

bi cyclic di am ne Wherein Pis ni trogen-protecting
group such as al(k§6R)- ﬁtémlylbm-iaﬂhmbi"-pumnﬂbi*@m‘@wohli B 1lnohatkepgenat ed

het er ocycl e, wh e rruIaI in the
presence of an Zﬁﬁg}g{z&gﬁ 'RI %\g?p\?ﬁ‘ﬁﬁﬁ??gs%&?ng% cirt‘\"/éq erbcycl es can be
coupl ed Sgi ng Itf'(es,BRpQQSlufeﬂﬁxyie@?ﬁdlbﬁ)B,smla(zhlﬂa.g&mm.m]naﬁﬁeBuchvval d, S L.

J. Og. em |99

61, 7240-7241; Bryant . Y. and Id, S.L., Journal
of Organonetal | |3: ﬂ‘l@%l“?" 51"99%81 3@%‘%‘“19‘5?'11{‘832‘%“’&5@& RYRBE under

standard condi ti (pg]gRjabj(QHQ§roI3Qg,nQ§l§1).r3®ddl%giapcqqd:2 1]#dnadeabi cycl ohept anes may
be prepared as genera and descri bed in Exanpl es 1, 2, 15, and 16.

Di azabi cycl ooct 6(!11%§ng/9'@ -é]:fb!ow -pyidiemet. Sridiagabicyalght 2 Binenagesscr i bed i n
Ex | 10, 35, 6 b d
gegglr) aFISy taught(l§%§)'g'2§cfa%833ﬂﬂm'%£yﬁl ?ggy&@mmﬁg@?%eesﬂ Flpg(rjel nas

t he artiowoul d und®6R}- a-mﬂbtohmt—6-tHhao-ﬁFmrpdmat)ﬂ(%dn@fabicmlqeﬂ 1(]lnoanzmb| cyclo
conmpounds, for ex r.ed s etically by the
Schemes and Exarfp 55@ ’§'(S€§}§?rﬁ§dp’1?§ I)RJ@%WB&@ ﬁ"é‘ta’é a% nt hetic

met hodol ogy. B, 0R)- 947 bl 3l 1 PLH-AIRBRL00 a201 1hedaaere 2 Br ~ Br ~NH p' N Pd,
BINAP, NaQtBu Br 1) RLi PN~ N\ N2) R3snC Br _ 1) RLi .N~~N~/ 2)
B(OR) PN3) H20 s Br _ 1) RLi ~N~~N\ / 2) DF p NCHOn N\ / NaBH4 P

{ i ; - ~&~/S/ RQ Eliln Bﬁ’((tﬁ’é?%ﬂ)@dm@ht'ﬂf the pREireRiol afdMiiscld¥ed ®dmpolindsof P N Br N~~N
p~ n ~
15 formula IX:

m N—Li R
()
IX,
and their pharmaceutically acceptable salts wherein Z is selected from CH, and CH,CH,;
and L, R,, and R, are as defined in formula I.
20 A representative compound of this embodiment includes, but is not limited to:
6-(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane.

The following additional compounds, representative of formula IX, may be
prepared by one skilled in the art using known synthetic chemistry methodology or by
using synthetic chemistry methodology described in the Schemes and Examples

25  contained herein.

(1R,58)-6-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

(1R,5S)-6-(5,6-dichloro-3-pyridinyi)-2,6-diazabicyclo[3.2.1]octane;

(1R,58)-6-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

(1R,58)-6-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;



p’ NB(OH2 N~~N ~/ p' NCHON-~N\ / p° NCHZOH. N~~NP NCN. N~~Np N R
R=COH _ = CO?’NH~y N~~N\ / _ CH2NIlz N ~ N~N HN, N The transfornations
outlined in {KJWwARse provi de conpounds which can in turn b? '?)83‘? ted to
provi de ot her 5-substituted pyridines. For exanple, conple & 0 |aI
hydrolysis of the nitrite leads to the carboxylic acid and am de,
respectively. Reduction of the nitriteogffords the amne, while cyclization
with TMBN, in the presence of Bu20 as described in (Wttenberger and

Dor mer, J. ¥ r t olyl derivative.
The al dehyde cangli)ke 3 2‘%%2?30&'%?(?‘ ?62%%8 érlgagzlés&%g WO 00i aa~ss
PCT/ USOO 01620 3@R5SS&E(ﬁéhbmeﬁ-methyleﬂpniduwé)-hﬁqdmaabqunloﬁohijttmmns to provide
a variety of substi e net h nds ard reactions on the
al dehyde’ pr ovi deétgésﬁ Lfg'é]a“{’@%) ‘ﬁ'btéggﬁg‘z%ﬁ%glf’[g’% ]g‘garhydr oxynet hyl

anal ogs. Scheme @RGAP6(SiEthy n)il Qﬂméwpyi?ﬁhﬁ)-ﬁ 6N12\zal510)‘\l'}df\1332 Hochind~ 2 RLi P. N
) P N TMSCCH Pd( O%PSnRS Ar . N~~ Y Pd( N~ ~Y p N ArX or

Ar OTf  P-3 ~N X=C| {1Bs35)6- (chyaee&ﬂl?mawéi'(l@)wlhl\@dﬁazﬁblﬂf@?(%? leens: —~ NN\ /Y
.N NP N X=C, Br rm__ ~N~ P

Y=H F, O RG—hG—lZ“kdI%)%r( mé@ﬁf"yﬁ Gﬁn@é&uﬁoﬁ?m M N3 - N
PY =H F, C A~nR(1R Sﬂ)ddh-ycbllemé mmmsﬂmew Zallocxm, be el aborated to

term nal al kynes,,us i in (Tetrahedron Lett.
(1972), 3769- 377(2‘}i 55&%&?”%51%1?%% ora ‘lﬁgﬁg 8%%5& ble fromthe tin and
boroni ¢ acid der{I83R) WQﬁﬁhmfmn%DEmyﬂlnM Sidiaeaﬁbybb[mwpbtmt with a

variety of aryl an inyl halid a Ifon t.e rs using transition
metal clalysis aé%&\/ (épldl‘q%k’r%ig'c?y'@ﬁbﬂi# Fif‘fg@ﬁ‘f?ﬁ'é“% br oo
derivatives can (¢, s5R16368Rlofol5- ahws%ﬁd@ﬂ) P@-Gahbibyels?sl2 GRidiahé;ngs Wit h

al kenes and al kynes (Heck coupling ary and vi nyl st annanes and boronic
acids (Stifle andSsiré Kﬁ'cblé{?p{) FX#@%’?'PYEQ‘“MFS dagabiryelpl3 2 Al6BAsil ati ons. 15
WO 00l 44755 (18,5R)-6-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-fluoro-5-methyi-3-pyridinyl)-2,6-diazabicyclo[3.2.1 Joctane;
15 (1S,5R)-6-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

(18,5R)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(5-cyano-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1S,5R)-6-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-chioro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane; and

20 (1S,5R)-6-(3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane.

In another embodiment of the present invention are disclosed compounds of

formula X:
R
—Ly
Ry N@
25 X,

and their pharmaceutically acceptable salts wherein Z is selected from CH, and CH,CH,;

and L,, R, and R, are as defined in formula I.



PCT/ US00/ 01620 34 CH20H ,N~~N \ P N Scheme 4 ~CH2)nCN 1) MsCl) Et3N 'N~-N 2)
NaCN P N or n=1,2 a) RO2CCH2CN b) decarboxyl ati on Chain extensions (CN
drsplacenent c ester synthesis) can be carried out as described in
Schenme 4 to p?@@“gggthe range of substitution patterns enc8GPpESW&dE2DN t he
cl ai nms. WO 001 44755 PCT/1JS00/ 01620 35 Schenme 5 SnR3 1 ) LDA ----~ ~N\
/-Y 2) RBsSnd P NB(OH2 1) LDA ,N~N\ / Y 2) B(OR3 P N 3} H20 Br 1)
LDA r NN\ / Y 2) Br2 or EDB P N N~ /' YPNCHO Y = F, CI1)LpA
------ ~ N~N\/Y2)H(I)2EtPNOO—Il)LDA NN\ / Y 2) CO2 PNOH1

) LDA -~-~ ~ N-ThefoljowingompppndsepresentafivenpfiformulpeX dpaychs ngnared by pee

6- position ly alternate
met hod for flljunegFll? glﬁg{tﬁéﬁ%m‘ﬁe @'h%%g“uﬁ %’?’{Sﬁ} ?ﬁv\gﬁ}ggs)r%r ? g@iﬁ Fﬁlgﬁeﬁ &d

met al ati on chemdstryl mragtmtidogﬂesbiﬂeé irethe §themeT and Examghles noxLenttd he(elu980) 21,

ST TS T S, SUEChER SRR HIRRDC iR gt o es. 2

el abor ased as dqsR, SR))MS Gﬂxc&mﬁm?ncﬁn)&)ﬁﬂm—’ﬁxazabn&@ﬂo@ﬂﬂ tlmsl‘ﬁﬁe 36 Schene 6

Eﬁl—/ HSORII 91? ﬁo -ESOSE)2-3N (6-chloro- -ethynyl-3-pyr1dm}%l:§ 6- dlazablcyclo[3 2?]0@3@406\ ¢ Tsh- N
(1R,5R)-3-(6~chloro-5-cyano-3-pyridinyl)-3,6-diazabicyclo[3.2.1}octane;
(1R,5R)-3-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

10 (1R,5R)-3-(6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(1R,5R)-3~(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(5-bromo-6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R.5R)-3~(6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

15 (1R,5R)-3-(3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-3-(5,6-dichloro-3-pyridinyl)-3.6-diazabicyclo[3.2.1]octane;
(18,5S)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-chloro-5-cyano-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

20 (18,58)-3~(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-3-(6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]Joctane;
(18,5S)-3-(5-cthynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

25 (18,58)-3~(5-bromo-6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane;
(18,58)-3-(6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane; and
(18,58)-3-(3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane.

In another embodiment of the present invention are disclosed compounds of

30 formula XI:



Compounds with 1-S net hyl enes between the aromatic heterocycle and the
di azabi cyclic ring system can be prepared according to the procedure
descri bed i nwgatygses 6. Am noal kyl heterocycl es, prepared ugégﬁﬂ%&ﬂ%gard
synt hetic chem stry met hodol ogy or purchased conmerci al |y, ndensed
Wi th nonocyclic precursors to provide N—substituted di azabi cyclic systens.
For exanpl e,
(3S,5R)-1-[ (4met hyl phenyl ) sul f onyl ] - 3- [(4 met hyl phenyl ) sul f onyl oxy] - 5-[ (4ne '
t hyl phenyl ) sul f onyl oxynet hyl ] pyrr ol e prepgred as described in (J. Med.
Chem, 10 ( 1990) 33, 1344), can b?/ggﬂﬁeﬂéed Wi th an am noal kyl het er ocycl e
to prOV|de an N substituted[2. 8T \d 4z bi cyclic system which upon renoval
of the protecting group, for exanpl h HBr/ HOAc, provides the desired
conmpounds. O her spacer lengths are p§85|ble by straightformard vari ation
of the starting am noal kyl heterocycl 15 Scheme 7 O~-N~N~~-NH + Cl | ~ .~
"N~~N, ~ P Qpg ﬂElrl}JhQH‘MCCUNN atly a@eptaf:le SaltsNtieNin'Z is seketBd Rorm @G OH, dnddescri bes an

al ternate net hod of preparing conpounds with 1-5 nethyl enes between the
aromat i ¢ hefRBLEeGHS; endhg Ry, Biﬁi&iﬁeﬁy‘?ﬂlm@lﬂuhd system Mbno protect ed

di azabigyclic s Je t clic acid 20
chlori dgs or anﬁig’?%ggi k) '8\%% gg’ re o&n?ae@tﬁﬂ%l?c?er h‘gt a?eeltsbgfl?ﬁat%{%am des using
st andard WO OGJ(MHIBE) B Pyt )-59dia@dbi&¥Clof#e. Hoadmnavai | able to one skill ed

in the art provide e, desi.r h [ nds. The fol |l ow ng
exanpl es are pr«gé’éersﬁ )ég'@(?yﬂgggﬁj?%e“a%?bé‘fy@ Wg?ﬁ’ﬁ%’&i nts and utilities of
the invention apd3ayeding)-3 9 Rkdhbiéyelio4. m]noﬁalne i nvention unl ess otherw se
stated in the clains appended hereto. anple 1 ~S, 4S| -2-f

6- chl or o- 3- pyr i dPhipllpwmeadditional erreRAuRdsy T2P'25°“$a“}’fh‘éfrft”é‘ﬁ’éa X1, may be

4- et hy bberﬁ@;ﬁ?cﬁl‘twfoﬁ@ﬁ&lfed%ﬂ’th@éﬁ'EBHEkﬂo@ntsgﬁthetﬁléhé’rhlsfrﬁ-methodology or by
S, 4S) - 5-(6-chl oro-3-pyridi nvl di azabi cvcl o .

] hept ane- 2- usmgbmhdnatchcnmtr)amahgdolqwtdpssgéqmme@ebmqsmEXWQS butyl (

15, 4S) - 2, 5- %tg Q‘H‘%ﬁl o[ 2.2.1 Jheptane 2-carboxylate (330 ng, 1.6 mmol),
prepared as €scribed in (J. Med. Chem, (1988) 31) 15 1598-1611), in
anhydrous t ol ue(iR,¢9-36)chives 5 ettt -8 ohyndinyl)-2.9elzalricycho{4.2dmoyanedi ne (383 nyg,

1.6 nmmol), avail d in ar t (1993), 34,
7493-7496), Pdzf @%égj:f ‘(Ssr“g‘g%ﬁrﬂ oPYTEm H@%J‘ ?R&fg’wqi" 3 0.34 mol), and
zzdlh umis engl_ hbut Qpﬂ@@i@ﬁ’dﬁlcﬂtﬁcgs-eﬁmyﬂymngh)jmyﬁhe d&mbhydo[raagxrltaaieedlgt nz;) C 1; or
ours. e reac m xture was in an
washed successi ¥ ‘%/S)vaﬁéffh?rNSﬁﬁmdzfg'"g 8?&%@%&#@%21 aJEi’l’lne The
organi ¢ phase waR gd)ied Jath grgc@;ggaf,@ 4NGnakeeduced pressure.
The residue was puri f| ed on Ol?a |ygtl n %&gt hyl _acet at e: hexanes (1:1)

to provide the f{iR$9- %@rﬂm{mﬁﬂl‘?@(ﬂmﬁwm /%W@FQHCY&@[‘% nepepesbr own sol i d.
~H NMR ( CDC13, 0 e: 1.93-2.05 2
3.14 (d( J=14. /e Mgz@iﬁoﬂuﬂé% é“y[b\lfmml’égg@ ﬁ)ﬂ%uz (m 2H), (?57%
8. 45 120 1H), 26lREDBLE:ctiyryl-6-IBOPDyIGnBI.9-Hazaexsiol62 Sipnane; 82( dd.

‘r]ﬂ:g gib (SM?-EI) l;t(lgggsapfil %513 %—6 ﬂuoro %-pylﬁgmyl}3 lS_’Qdu:\zablcy](‘.lo([l? 2. ljlilorlzgn;e M5 (DCl/ NH3)

(1S, 4S) - 2-i 6- ch{1®,68)3~(5ybrortid-6¢hlpro3-pyridiirg Pei?-digedbixlyQo@. 211 1hdrapd; ane 30
4-methyl benzenesyl [ ON3LE | 1oro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1R,68)-3-(3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;

25 (18,6R)-3-(6-chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclo(4.2.1 Jnonane;
(18,6R)-3-(5,6~dichioro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo(4.2.1]nonane;
(18,6R)-3-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Inonane;
(1S,6R)-3-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

ey




WO 00/ 447S5 PCT/ US00/ 01620 38 The product from Exanple 1 A, tert-butyl ( |
S,4S)-5-(6-chloro-3-pyridinyl)-2,5 diazabicyclo[2.2.1

] hept ane- 2- %639@% te (386 ng, 1.25 mmol), was charged to a dry,

ni trogen- pur ge sk, and anhydrous ethanol ( 12 nlL) was REHE800/01$8
solution was cooled to O C and treated with 4N HC /di oxane (1.3 nL). The
m-xture was allowed to 5 warmto anbi enh, tenmperature over 0.5 hours, the
sol vent was renoved under reduced pressure and the resi due purlfled on

Si O, elutlngvvl % title conpound
(202 ngy, 77%yie 1%523 W"r‘ ge I]Héé ‘518‘ CSVi%E&ﬁ’ﬁB?‘ﬁed with

p-t ol uenesul f oni qsagn)qk (@Jﬂ@ﬁﬂ.},.ﬁﬂﬁhlﬁ)@p] 9.ﬂtaaml¢yzg,¢p42n}mh@5hanol /ethyl acetate
to provide the titie conpound. ''H NVR(free base, 300 MHz) 8

1.91-2.13 (AB 10(M)t3e(t5 ethynyl76- Guor@.é-wrlﬁwyl)ﬁ%dla@bt%l?[d 2.1jnopane3ty 1 H),

g ég §3d 250 3.4, ég' é@ﬂq“(S%Ig'lﬂsé'ﬂ‘%&z'é'%d’ngl) @M‘%?%i‘(l%4 2]1’}% ?dBOJ(:S), 31 H)

IH): MB(DC / NH3) (IS(6R)2HE-bdrttd--ehloRRF-pyrididya) & diaaatityclofhl. t nboened f or

o 6. 15 Exanpl o0S YOT-E RSy BrEtRAN s SO ERIAL PRI ol 022 c-cf o

[2.2. | | hept ane(ig6R)4-38kyHYihpign padieabitfsjabelnodtheExanmpl e 2A tert-butyl (1
S, 4S~-5- (6-chl or o- 3- pyri dazi nvI) 2. 5-di azabi cycl o[ 2. 2. 1] hept ane- 2
carboxyl ate tert-Butyl (1S, 4S)-2,5-diazabicyclo[2.2.1] heptane-2-carboxyl ate

(342 mg, 1.7 mmir)moﬂE%o@gncﬂﬁoﬁﬁéﬁééeHﬁgvénﬂox( dre dlyagsedgbﬁﬁ&undg 4988) 31,

1598-1611), in anhydrous 25 tol uene .5 n) was treated wth

3,6-di ch? or(f?}wiacPéli1 ne (256 ng, | 7 mml Al drich Chenical Conpany) and
triethylamne (0.24 nmL, 170 ng,g . The reaction m xture was heated
to reflux for 16 hours, concentra\t\gmd\% reduced pressure, and the
residue purified on Si 02 (5%ve0H Clz/ 1| 9NHA0H) to provide the title
conmpound (432 ng, 8 I %yield) as §O|Id "H NMR(CDCI 3, 300 MHz) 8 |
.42(s, 4.5H), 30 1.46(s, 4.5H), 1.91% 3.36-3.46 (m 3H),

3.54-3.60 (m 1 H), 4.57(s, 0.5H), WD 00/ 44'> 5 39 PCTNS00/ 01620 4. 70(s,

0.5H), 4.92(s, 0.5H), 5.07(s, o 5H) 6)(59(d J=9.20 Hz, 1H) 7.34(d, J=9.56
Hz, 1H): M5 (DClII NH3) m z, 3| 2B 5 (1
S. 4S) - 2- ( 6- CAT BFB a@%“f-“&&%%%?@‘%“ﬁ? \gg%sﬁp&}&?@r?dim? eislflane

bi sj 4- met hvidyengengsp), RQ%‘&R ard REAPLAFHHFEmiuf0m Exanpl e 2A (432 ngy, 1.4
nmol ) in EtO—|( 14 5 was treated with 4M HQ /dioxane ( 1.4 ).

The reattion was Renrﬁ@mefdﬂetcemﬂm pithis gbedimentdnghedeabus are notlimiesior at ed under

reduced pressur ea_%aﬁwt%eﬁfag&&ec X‘i@@hgﬂgx&riah?%)do” SOz 10

(10%veCH CH, C12/ rovi ree base (231 ngy, 79%yield). The
free base was tré{aﬁ-e‘domﬂtﬂy@WbﬂM%ﬁiw@dﬁé ldwindne. 3 eq), and the resultant

R e o
3 54( AB quaptephred By dde skilled Mh&ﬁ't titing iAbovn syhtllic Rhendiklry méthdddiagy oﬂ.b)H) 5.21
l_% ! uZerxg sdynthetlc9 ch5egus|;r|zy methodology dcsZébed in thg Sghemes and]Exljznples
contained herein.
3-(6-chloro-5-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(5,6-dichloro-3-pyridinyl)-3,7-diazabicyclo{3.3.1]nonane;
3-(6-chloro-5-ethynyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;

25 3-(6-chloro-5-cyano-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(5-methoxy-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-fluoro-5-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-fluoro-3-pyridinyl)-3,7-diazabicyclo(3.3.1]nonane;



1 SM5 (DC/NH) mz 211 (MH)+, 228 (M:NH,)~; Anal . cal cul ated for
COH'N4AC12.65 TsOHL.05 H O C, 48.24; H S.04; N, 8.17. Found C, 48.29; H,
5.38; N 8. 1goobua#spl e 3 (1S

4S| - 2- (6- ani no- 3- pYri di nvl L2. 5- di azabi c~l ol 2. 2. | | hept ane 2bCT/VS00/01620
trih~drochloride Exanple 3A tert-burl ( 1 S.4S)-5-(6-yitro-3
pyridinyl)-2,5-diazabicyclo [2.2.1 | hepane-2-car boxyl ate

5-Bronp-2-ni tropyridi ne, prepared as described in (J. Am Chem Soc., (
1945) 25 67, 668} 5 aikonvi 8ol i-¥iridinyD-D748ka I _ﬁgﬁmaﬁyd o[2.2.1

] hept ane- 2- car box;s? 2“’1 pr euoar ehgi'n n)Jd)escrl b %cyé oﬁj ] Chem, (1988) 31,
1598- 1611), were3¢5}n¥xineﬁ$ fhroun3-dymrgn)tlb3 ﬁﬁmm@fﬁﬁ é]n@fanﬁmadrpl e 2A to

provide the titl 1

2S) - 2- (6 ani no- 355VPIAN ‘i)‘&)“"%&"%“é‘%é’?r \}%’faé“’{"i‘.ﬁé?f]’r"ﬁ%“ﬁt ane trih
r~drochloride WO 00/ 44755 PCT/ USO0/ 01620 40 The product from Exanple 3A
i n et hanol : et hanol was treated with 10% Pdl C under .a hydrogen
atmosphete (1 at ﬁj‘mf’?fre"@ﬂd%ﬁ‘r‘g‘h&m@e%“ﬁeﬁ?%‘ rlates o phamageticdloncent r at ed,
alngl ; ;16 r eSH I %I\Eosﬁdo%%&xgpamngfa ﬂkégp/eﬁtéaﬁy ef’f&tx?ar ge{du@ltaoftafaemgmu%f Rﬂﬂ@ﬁzgi)nd (65%
% 4-3.5 (m oz&l))har@aaeuw@ll( sccemablg salmhee@ferscombmq)wn wn@@ple@na@ﬂ@cai;ym 1 H,
7.30 (s, 2H, exchangeable), 7.70 (d, J=6.3 Hz, 1 H), 9.40
(br s, 1 H, F%%B%’élgg"é’g‘gl e). 9. 80 (br s, 2H, exchangeable), 13.0 (br s. 1 H,
exchangeabl e) . Exadithérembodxﬁleﬁtlof the present invention relates to 2 method for selectlvely

S. 495 - 6- chl or 0- 5- net ridazinvl dlaz blC clo | J, hent ane
bi ~4- maf(LvI B@?Ffé‘ﬁ@éﬁ?rf’tiﬂé{“é‘}e’%leéﬁd “EE“%%F?‘“H&{‘W‘ ‘(‘"‘15 Shing o Eingtom

S, 48l - 5- (6- (thﬁdéﬂ@f@cﬁ'&&zﬁm&m31l&Yprﬁiﬁ:le)ﬂMYeZ£iveSm£BuﬁtZ£lalc6mpﬁinﬁb?fo?mllla][ hept ane- 2
15 carboxyl ate 3, 6-Di chl or.o- 4-net hyl pyri dazi ne (A drich Chem cal Conpany)
and tent-butyl (‘i*“‘ShQIS)‘ledIB}eEHOQQ‘&M‘@% inyention relptgigaprthos of yedisg @l at e,
prepared as gflgRief, b&‘ﬁ% Akhéither’ Nﬁ"lgeasgpﬁt'ﬁlnsor( J &881e, MbmoryBSuh&ibh) . Vere

processed as described in Exanpl e 2A to provide the title conpound (56%
yield) . 'H femesDonadroagoslegpjsoglers, aitention deficichyperagtivity diserdeRo 4. 5H) ,

1.90-2.

4.56( 5. 0. saporbdphenspudtnanitinn fititordy o Byolithhc dog i Wi ) )

(DC /' NH,) rﬂdzpr&%ﬁn,(rhﬂﬂr@ ﬁ;hlﬁphrmph,eand@(@&ld other eating disorders, AIDS-induced
18,4~-2-~6 h té d | -2.5-di bi | of .2 | I hept

E)i s(4- et h~ C ?Eﬁrgﬁo )lné%ﬁtideﬁ%?zgﬂ%’? S dfseﬁxa’{r’r%fzazne%t?{ ?negmbé\” cessgg :2 ©

descri bed i xEmaﬁﬂoblectadesﬁmﬁui@vsﬂetaﬁd’eebmsexdn&kﬁigrasmmn;d inBdmifatgiyedodkl ' H

NMR( CDC13, 300, MHz) 8 1.84 (d, J=I
( syndrome, zmd pain, ?n a éost mammalom need of such treatment comprising

20  administering a therapeutically effective amount of a compound of formula I.

Definition of Terms
As used throughout this specification and the appended claims, the following
terms have the following meanings.

25 The term "alkenyl," as used herein, refers to a straight or branched chain
hydrocarbon containing from 2 to 6 carbons and containing at least one carbon-carbon
double bond formed by the removal of two hydrogens. Representative examples of
alkenyl include, but are not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-
butenyl, and 4-pentenyl.

30 The term "alkoxy," as used herein, refers to an alkyl group, as defined herein,

appended to the parent molecular moiety through an oxy moiety, as defined herein.



&

, 1 H, 1.96 (d, J=9.93 Hz, | H), 2.32 (s, 3 H, 2.92-3.02 (m 2H), 3.36
1 H, 3.58 (dd, 30 J=2.21, 9.56 Hz, | H, 3.83 (s, | H, 4.76-4.88 (m
, 6. F%) M5 (DCI/NH3) mz WO 00/ 44755 41 PCT/ US00101620 22S
I\/H—l)* 242;"((MPN $~. Anal. calculated for C oH ~N, Cl 2.0 TRIDASHOISH. 63; H,
.13; N-9.70. Found C, S0.32; H, 5.15; N, 9.82. Example S S ( |

S)-2-(6-chl oro- 3- pyrldazm l) - S—rret(%]-z 5-di azabi cycl o[ 2. 2. 1 ~[ hept ane
t h~benzenesul fonate The product fr Example 2B ( 1.0 eq) in formalin
0.1 M was treated with NaCNBH3 ( 1.2 eq) at 0 C. The reaction was all owed
to warmto Mtemahwemméﬂsmf dkmdnejuder bus @refnot limitedomethoxphethexyact i on

m xt ure was epnched wi t extracted with CH C"
dried (MySO ’ﬁ?‘l"%%‘é’m tgef%&glﬁgye’égpreg%%’e The resi due was
purified on Si o] T(xel@%/eﬂl:dx@klkﬂy,“/a& uSadHéfehd), rdfe@rs wm\ailabeygimap,fa&deﬁrhase as a
colorless oil (87%y %% The free base S téeat ed 8 t ol uenesul foni c
acid (1.S edfredmaPren Ipf“ﬁﬁ‘tm‘gﬁqu{arw&ewv%m another 3 axyfgr ¥R 8% hanol / et hyl
acetate §0 raege{eddl@ DR fefsér@an@@ f 1%@%26& REuB 86t arHS BRiteSRO MHz) S
(0, Jo el Repich gl ot S RN M Vo

2.98-3.01 (mrt-b_mpxynsﬂmy,é! %lmxwhow )neztmgeﬂ(w allrii)meﬂsxmetbexy 1H), 7.54 (d,

(vena) anal | B i fion AR s ety s E iy ol el )Ty 24

S.51; N, 14hein, ﬁmaﬂctbd(fq thb Pargrt; md-H;cuEr mbietyNhroiigh &Balkyl @rdupaasplefined f 1

he—t ane b€t REBTOIONS SHEIT PERAT)IHiRc o Hiare iof BB AL 45 was

processe@I a&udeﬁﬁéthﬁeﬂemmyahgnpl@tﬁxyahymemu|ncbﬂmt<imethylt | e conpound (39%

(/)

4
-me
1

yield). 'H NVR (CD30D, , 300 (d, J=9.93 2S Hz, 1H), 2.0S

(d, 1=9. 93 Hz, 1Hfhetme lk%ycagwyl zaswd(@wnmferszo apepliogyy grpup, asdefilrfd 1H)
2.97 (dd, Ji&reﬁﬁapp‘éncﬂeﬂ t¢ the Jrkht mo’iec?aﬁr ﬁa@&y tilroq l?é—car&m%rlﬂp hdfefinsd . 68
(m 2H), 4.80 (br's. 84 (DOl (I\/H—l)* %2

( MENH4) *; Arhatem &pmnsm@demlesowwgﬂ@nzl melade bstcarermimmedwg 65; H,

PCTRb00) 0163730 fniico ol dborl ant il piqdyin, 22 Bxample 7 WO BOTA47ES

zi nyl ) - 25 5- di azafPhetenh HldbxPcatbdnilelky ihes ubédfedeinyed firy kdxeradicxgsubdnghat e, )
Ex le 7A 5 tent-but
S 451 5- (4. GATBr b3 RO aPRRTAes 1208 PR AEPERS]eY BPERBASHe- 2 ¢ ox 1o

1, 4- Di chl or gpluphaldegnedietelN. dxep&kenaﬁem@mple%mw)arwlaum inchugé, plt (1
S, 4S)-2,5 diazabjcycl o[ 2. 2. 1] hept ane- 2- carR&;’ yl red as descri bed
in (J. Med. at‘:’rfé’ﬁl'm“fdl@B%W%’T‘YCifB%‘l?EB&Yi)4‘3‘ E a4 3&ettascri bed in

Exanpl e 2A tthoRidﬁi*HoQﬁeti:{rl? title
20 The term "alkyl,” as used herein, refers to a straight or branched chain
hydrocarbon containing from 1 to 6 carbon atoms. Representative examples of alkyl
include, but are not limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl, n-pentyl, isopentyl, and neopentyl.
The term "alkylcarbonyl,” as used herein, refers to an alky! group, as defined
25 herein, appended to the parent molecular moiety through a carbonyl group, as defined
herein. Representative examples of alkylcarbonyl include, but are not limited to, acetyl,
1-oxopropyl, 2,2-dimethyl-1-oxopropyl, 1-oxobutyl, and 1-oxopentyl.
The term "alkylcarbonyloxy," as used herein, refers to an alkylcarbony! group, as
defined herein, appended to the parent molecular moiety through an oxy moiety, as
30  defined herein. Representative examples of alkylcarbonyloxy include, but are not limited

to, acetyloxy, ethylcarbonyloxy, and tert-butylcarbonyloxy.



10 conpound (62%yield). "H NVR(CDCI" 300 MHz) 8 1.44 (s, 4.5H), 1.47 (s,
4.5H), 1.95-2.08 (m 2H), 3.46-3.58 (m 1H), 3.64 (d, J=8.47 Hz, 0.5H),
3.75 (d, J8 0.5H), 3.91 (d, J=10.51 Hz, 1 H), 4.19 (dd, J=2.03, )
6.78 Hz, “%joﬂr%éfbr s, 0.5H), 4.69 (br s, 0.5H), 5.15 (&CTARYIN0I162055 7 g1
(m 2H) . 8048 12 (m 1H), 8.21 (dd, J=1.70, 7.80 Hz, 1H); M5 (DCl/NH,)
mz 361(MtH)+. 15 Exanple 7B i 1

S. 4SL~4- chl or o- 1- pht hal azi nyl ) - 2, 5-di aZ%bi cvcloj 2.2.11lhe~tane bis

4- met hyl benzenesuyl fonat e) The pro ct .of Exa 7A was pr sed according
to the procedure%@é‘é’?’l éﬂ% sjpis Wéef?B‘n%agleéﬁf%’ﬁsﬁé ?‘F‘émcorrpound

(83%yield)., E&d%(tﬂ{ﬁﬁen?%ﬁculm&y u%&%hl‘z{'ﬂz&) néinéty 9a3.|} déﬁhedier%m% 1H,
> 05(d, J=9.63 2 (dd L3 3.70 (m
2H), 3.95 (sRepleSWathA epamplesof alkyithio nclude, bat wnotimmﬁd rget suefgnyl,lH) 7.767.94

2 J=9.56 Hz, 1 H): MS (DCl/NH3
gﬂmz 2?1( MiH) %‘ng{lfa‘?ﬂq%rg?“tg%‘ufa}‘% E’,Jigﬂf“iq‘f\lmc:lz.l% TsOHO.H)25 H20:( C, 53.2)8;

H 4.87;525 N, 8Tétenkoalkghyl; asiied Hereih) ref&s?dlastfd;ghBoﬂiancﬁmmine 8 (I

S. 4S)-2-(4-chl.oro- 1-pht hal azi. %’16‘2 ﬁ i zablc éﬁé 1 ] hept ane
bi s(4 met hy YRS ERULEIPER SPgtamn é°rTE°r 81“8’!5 5\%“}‘%‘ KO8 ocessed
accor di ng t Qaftis-cRbAC OBl CREPrésbiRative RxARXAEIVF 1k Pnyfl SnchideMivilre hbte title
conpound (53% yi el d) H NVR free base (CD30D, 00/ 44755 43

PCT/ US00/ 016mtedcio amt&lyn% 1sprapynyk 2-prqpynyl3-butynyd 2-peatynyly and 1-buymyl. 2 68 (d,
J=10.51 Hz, 1H), 4 andh 1 af- 59- 4. 66
(m 20, 5 34 (STﬁeéﬁ‘? ﬂlélnéjsléslus%%h n,rl*fell's')to ﬁ,%,,@hﬁéﬁg‘l@] &% l_,&aré1

8. 38- 8. 46 ( rindepefdentiySelcDEl erH:h)'dmgl, Qlkfl, Z(IMMblenylAn@d fortug| asidefinedd for

CN: 45 I)gm CIE)Z( 5{1??’6';‘];; p)('eiénta%ve exa’mpll_és o?ammb mclude, bu ? are notLllmlteg’to,Saémlo,8 H 5 4.98

S, 48l - 2- f 6- ahdtifigmiho, nsﬂiyhﬁeﬂysdaﬁxhsnydthﬁs@mpy&azﬁnd;uirﬁeﬂgrlﬁnﬂb azabicvclol 2.2.11h

ept ane bisL4- rretl | henze ate|] | Ie 9 tent butyl ( 1
S, 4S) - 5- L- o Hiigprsenyt: ﬁ&ﬁv@av ﬁgnﬂwlagmﬁyﬂ Sr:vakilad ot

di azabi cvcl of 2. 2hé ﬁﬁﬂt'zﬁﬂﬁoa%cﬁaﬁbﬁk&&' hatig, rdetshy hn amino group, as defined
3, 6-di chl or opyri dazi ne- 4- car boxyl at e and tert- butyl (1 45)-2,5 15

di azabi é§cl JEZim appendsdie the parsntadleryiay maiely, ﬁ'@Pé‘pﬂ’r”é’éV‘@?“ﬂe@@Fﬁfﬁéd in (J.
Med. Chem, ikbed i n Exanpl e
2A to provi A‘% %ﬁfﬁep ééegt%]ggé(oatﬁ% %ﬂiﬂaﬁsﬁyﬁgﬂméﬁgﬁ?ogﬁ@gd%o MHz) 8 1.42
(s, 4.5H), ;p.mimn(eghylzjl@upoeth_yl Seansinapropyhy-aptifjo-1-meglhedyl, Q- 93 Hz, 1 H),
3.40-3.62 ( dJ990Hz 1 H), 3.93 (s, 3H), 3.51 (s, 0.5H),
4.63 (s, gﬁl}"‘%‘%’a&%’“’é%ﬁ’g 749 (s, 1 H: MS 20 (DCI/NH) iz 368
(MtH) " . Exarrpl e 9Bk fetm "ammocarbonyl " as used herein, refers to an amino group, as defined
S,4S)-2- 6- hIor05 t hoxy carb dalnIZ dla cvclo(221]
hept ane? |s(ﬁ’eff‘e?w7‘%§ﬁ%§ﬁ§§rﬁﬁ‘% #E‘Tmﬁgé&f %’ﬁ%‘\"ﬂf? Hﬁ i% 9A was
e con a%‘é“?'%‘e?’;’em‘*‘“ee"‘“ﬁ‘*ﬁdﬂm“mﬁ"Q%“m‘f‘%“?* T 500 26t
title conpoun oYl oo
1 H), 2.01 (Eunogargonys dup t?‘ﬂmPWOCazbO(ﬂé'iﬂf\dcf‘hyhﬂ@hwlpacaben}lb, 3.13-3.27 (m
2H), 3.76 (dd ITRe @im "a?nn?o%al}ﬂ%nyﬁi@l;" a§u§3 hér@m rlfésto%n %%mo&rbé% , 5.00 (s)
1H), 7.48 (s, 1H); M 9 (MtH) " al cul ated for 30
C'H, 3N402CI ZraupasQefined emapp@idezho @iparﬂlt mplegglar mmew tmguglmeidl C, 47.61; H,
5.07; N
25

§Oup, as defined herein. Representative examples of aminocarbonylalkyl include, but
are not limited to, 2-(aminocarbonyl)ethyl, 3-(dimethylaminocarbonyl)propyl, and
ethylmethylaminocarbonylmethyl.
The term "aminosulfonyl,” as used herein, refers to an amino group, as defined
herein, appended to the parent molecular moiety through a sulfonyl group, as defined
30 herein. Representative examples of aminosulfonyl include, but are not limited to,

aminosulfonyl, dimethylaminosulfonyl, and ethylmethylaminosulfonyi.



WO 00/ 44' 155 44 Exanple 10 3-(6-vitro-3-~,vridinvl)-3.8-diazabicyclo[3.2.1
oct ane di hvdrochl oride 5 Exanpl e 10A PCTNS00/ 01620 tent-butyl

3-(6-vitro- 3‘-|v§~ri di nvl)-3.8-di aza. bi cycl o[ 3. 2. 'octane-8-carboxvl ate
tert-Butyl 3| Y Fbi cycl o[ 3. 2.1 Joct ane- 8- car boxyl at e ( OPETHS0001620 Dl ),
prepared as described in (J. Med. Chem, (1998) 41, 674),
5-brono-2-nitropyridine (0.43 10 g; 2.27 mmol ), prepared as described in
(J. Am Chem Soc., ( 1945) 67, 668), &nd triethylamne (0.23 g; 2.27 mol)
in toluene ( 10 nL) were heated at reflux for 14 hours. After evaporation
of the sol vent, Eredemm Sakenyly agvseq herainpeferoto a3CH)- gi¥p.added and the nixture
further heated ! | : | urified on Si Oz
(CHZCI 2: Et QAC 9: éfé%“ gr?%\g%e%[lﬁ%g%ﬁuﬁzgﬁg%ﬁ%%%ﬁ@é‘ppéxanpl e 10B

3- (6- Vi t r 0- 3- p~rTheiternr Ichrb8xy@ilyl, Aasaisederdim| ref8rs20 a barbaxytgaowp, akidefinkdochl or i de
The product, fr.om Ex le,1 OA was treated with 1 Cl /et her.to provide the
20"t Pt e colbAmPtaeihe gt Mefeck e ipiEnoigh oty o s detinsd, 0" 1 by
3. 4- 3.5 5( M hepkih, Répre&infative ekarhpletBf carbokyalidl #2ludb) bubare Ablimitedss,7- 6 (M 1 H),
8.2-8.3 (m 2H), 9.6-9.7 (br s, 3H, exchangeable). Exanple 11 25

3- (6- ani no- SrpRXFmEihyb Rycaryoryetivh Anth3-syBeIPPYL | | oct ane tri hydrochl ori de
Exanpl e 11 A terdulstylc éoﬁu%gmééirggérgiowbk%}oﬁj di azabicyclo [3.2.1

| oct ane- 8- car boxyl at e 36 The product from Exanpl e 10A (200 ng) was treated
with 10% Pd/ C ( Zbhertepn 'icpangalkyl]’ asusedperging fefere tofenyano grovm andefingd kerdinunder a
hydr ogen at phere t M. s..P 0/01620 f
|tration tog}?pg'g%véokh%g&rg%tné "’y"é‘@? B‘[%[?éy ?“YAIQFI(F)%{ %}é’éggoué’oaﬁgﬁéeya S and the

resi dueltt r i Regredentdtivd dximplieedfivyhnoelkpkincitde, bibtface bt tilvéted topcyndrhea@hyt @ypound as a
violet solid. Ex

ag})%ﬁ‘g | I B5
3- (6- ami no- ¥R G PyeyanoBroBY Lz abi cvcl 0~3. 2. 1 joctane trihvdrochl ori de The
product from Exarmli@mlForthyl\ess dséEdr& réfedsho 4 -A(OhTicmpher to provide the

The term "formylalkyl," as used herein, refers to a formyl group, as defined

herein, appended to the parent molecular moiety through an alkyl group, as defined
15 herein. Representative examples of formylalky!l include, but are not limited to,
formylmethyl and 2-formylethyl.

The term "halo" or "halogen," as used herein, refers to -Cl, -Br, -] or -F.

The term "haloalkoxy," as used herein, refers to at least one halogen, as defined
herein, appended to the parent molecular moiety through an alkoxy group, as defined

20 herein. Representative examples of haloalkoxy include, but are not limited to,
chloromethoxy, 2-fluoroethoxy, trifluoromethoxy, and pentafluoroethoxy.

The term "haloalkyl," as used herein, refers to at least one halogen, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined
herein. Representative examples of haloalkyl include, but are not limited to,

25  chloromethyl, 2-fluoroethyl, trifluoromethyl, pentafluoroethyl, and 2-chloro-3-
fluoropentyl.

The term "hydroxy," as used herein, refers to an -OH group.

The term "hydroxyalkyl," as used herein, refers to a hydroxy group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined

30  herein. Representative examples of hydroxyalkyl include, but are not limited to,

hydroxymethyl, 2-hydroxyethyl, and 3-hydroxypropyl.



title conpound (72%yi eld). "H NVR (DMSO-db, 300 MHz) 8 2.00 (s, 4H), 3.2
(d, J=11 Hz, 2H), 3.4 (s, J=11 Hz, 2H), 4.20 (br s, 2H), 5.80 (s, 2H
exchangeabl ey, (d, J=8.5 10 Hz, 1 H), 7.40 (br s, S,
2H, exchangeagl /4‘9957 9-8.0 (m 1 H), 9.10 (br s, 2H, exchag%w%quﬁ?& Exanpl e
12 3-(6-chloro-3-pvridinyl)-3.8-diazabicyclo[3.2. | loctane 1 s

di hydrochl ori de The product from Exanplg 11A (0.03 g; 0.103 mmol) in 12M
HC (0.13 nmL) was treated vvith sodiumnitrite ( 10 ng, 0.129 mml) at 0 C
The reaction m xtyre was all oyed tﬁ? warmll;o anb$lgnt tenperature and stir
over ni ght. The mi'Xf {8 Wﬁ‘fa%u?%% bR RdRA TR AO8P- NaHOD3 and t hen
extracted with ChHpelerm "hbRa Jﬂ&ﬂkﬁcb§u§6@h&enﬂrﬂeﬁﬂst3Qn{eN'&3tS%up, Hefimat r at ed
under reduced pressure, the residue purified on SIO (10% MeOH CH2C ZI 1
9% NHAOH) t o hsremsiaprendqdeo fhc&erebtas@ecﬂqam%@rmén W Eroupstselefingdc h 1 M

HC /et her t V) I f.t @ base
(coclj, 300%“)9 M’% %’R?W%Hﬂfp,l&%mﬁg °“é’3‘%°"?d%e§%ﬁr§ﬁ‘§*é% éi)ts % 0 (d. k=11
Hz, 2H) 53. wec@tqeﬁwlmd@hﬁmaﬂomop'}’u (m 2HO, 7. 9 (m 1 . ZS Exarrple 13

3-(3-pyridinXl Z 3,8:di aga L] L ..orl pr oduct
from Exanple 12 %tCBPoc %cém§§r°3 s%:rr ?'Emgen'pm ﬁﬁ‘l? Py aph %% ﬁgl, 30 crude
product was rpfefsith tioee @oupSitiehded P protesdan ainihclgzdub ag’anhdﬂaﬁud)urmemm treated
with 1M HO /et her to prOV|dethet|tIe conpound, ( % eldi)l ' H NVR
(DVBO- db, 3cying gynthsty Bresedures N meatReSH® SOYBIRP NS ceppagna Apfesalkly - 3.5

(d, J=11 Hz dex?lwtwes‘laﬂﬂlo(agetal'aeﬂﬂﬂatlbgs; NaJépuzyl derﬂ'a\(l@'s 1§mneld'691vatlzes9e1§n'@ne( m 1H,
8.2-8.3 (m mz 190 (M+H) +,

Exanpl e 184 51e9vqteewdf&iiietnmmn@esveﬂva% aPrwfeW,d Bm@t@tmz grlomaam@nnyl

or obar e as SELEr R o Bl DB GRANEX) bade R AS RIS oG ogenat c0

accor di ng t dutiexyparbangtiBoe), desy;llokm:])on)d (Eb@nﬁbmbnlb'AsedW}promcu@ product was

fied Si Oz 0% cl2 () te th 1M
ﬂu(}r ; elt ﬁer O? ogr‘l?;ﬁpis #élstci:?ée% ITI}/? ;ﬂe_v (a)’bc{n%&(%t)wb% Sliﬂéﬁe%) af eaﬂ?hgfg\ém? ®e base,
CDCI 3, 300 Wyakheds, InBediidh, \ﬁl‘é)y&Sorik el Yﬂ»ﬂd(199~12) 2H), 3.70 (br s, 2H),

4.0 (d, J=11 Hz, |-Q" (d, Jﬁﬂ% (dd, J=8.8, 38HZ 1 H,
8.6 (d, 19=3. 6 Hz Thetemy "niffes” psysed ?fﬁﬁei‘tﬂlélN‘?MFPBP 15 Exanple 15 ( 1

R, 4R) - 2- (6- Chl OF qngeRin "dy"dh B3 herinSretiraloCKBe8f 2. 2. 1 | hept ane

4- et hvl benzenesul f onat e "Exam ~l e 15A 20 tert-butyl ( 1

R 4R) - 5- benzv! - 2 The g zaipey).c pbuses herein, rpfepsdp £ 292 L08R box vl at e

(1R 4R)-2- (06123 he 2oinls72 k2 e 1281 Al MYl ODY o de (12,4 g,

Compounds of the present invention can exist as sterecisomers, wherein
20  asymmetric or chiral centers are present. Stereoisomers are designated "R"” or "S,”
depending on the configuration of substituents around the chiral carbon atom. The terms
"R" and "S" used herein are configurations as defined in JUPAC 1974 Recommendations
for Section E, Fundamental Stereochemistry, Pure Appl. Chem., (1976), 45: 13-30. In

particular, the stereochemistry at the two bridgehead carbon atoms, shown in Formula

25 (I), may independently be either (R) or (§), unless specifically noted otherwise. The
present invention contemplates various stereoisomers and mixtures thereof and are
specifically included within the scope of this invention. Stereoisomers include
enantiomers, diastereomers, and mixtures of enantiomers or diastereomers. Individual
stereoisomers of compounds of the present invention may be prepared synthetically from

30 commercially available starting materials which contain asymmetric or chiral centers or

by preparation of racemic mixtures followed by resolution well-known to those of



mol ), prepared as described in (J. Med. Chem, ( 1990) 33, 1344) and KzZCQ,
( 16.2 g, | 17 mml) |nt 00 nL of DMF were treated with di-tert-butyl
di'carbonaterﬂg, , 7 nmrnol) at anmbient tenperature. After stirnng for 16
hours, the nYQPU4 5\/vas filtered and 25 the filtrate dil ut eBcCmusdoovae er (500
m.). The m xture was extracted with Et,O (3x300 nL). The extracts were
conbi ned, washed with 50% brine ( 10x20 m.), dried over MySO4, and the

sol vent rem)ved under reduced pressureZPo provide the title conpound (9.7
g, 9499 . 'H NWR (DVM5O-db, 300 MHz ) 8 1.62 (m 1 H), 1.79 (d, J=9.2 Hz, 1
H), 2.51 ( mordinasy skil? iinBe gty Thies¢-petBodydf fasylujenige @:mhﬁ.e_dbapcl)ma@mmtm (m

(DCI / ?KJHSZ oo T@E%ffﬁiﬁﬂ%%“g‘giég(%ﬂ%@ﬁﬂg‘?m& bttt 50 47

Exanpl e 15B disteteoineis\by Irderybtd]lizatorbordhmmatogtaphy aidliberafiphefthasmicaliygardoxvl at e
The product from Exanpl e 15A ( , 6.9 mopol ) in 5 t OH was treated
wi th 10% Pd/PEQuCtiERm e puxiirrepr Gy %?P%%%H}éﬂ& ‘{“"E“"a?frﬂ"“?"gfenai‘80’ﬁ%r s. The
m xture yas oglch,}a%ﬁqmaﬁ ab}h@coq%ﬂﬁnt was evapor at ed under reduced pressure

to yleld1289% %) of the title conpound. 'H NVR (DMSO-db, MHz) 8
1 39 (s, 9H hc«(qmpogndé ofthetpresenjnvertioggar be usgd-n the fpmoff) | 2. 70-2. 81 (M

3.50 ( 17 (d,
J 10 17 Hz, %ﬂﬁ‘defﬂ?é“?%%| %‘%ﬁﬁ?‘eﬁ%@df‘ég"d(fﬁ“wﬂ“g%gr %F)é Aﬁé")?dﬁ ]'T%pkﬁésﬁnpl e 15C
tert-but ~~ [I"'phArRktuticallpaciptal©saB” Qcansdhdwk@lts @h&h@r&ambmaly&dwpe[cﬁ' 2. 11
pt ane- 2- car boxvl ate Th roduct, from Exa
2-chl oro-5- B‘H’SMFBUH@ %ﬂ%?‘ﬁble?rﬁe ’H\?Bni’)téc‘ “5@3‘“'[ ‘éPB\‘Cé%EE‘“a@égW bed in
Tet r ahegy on [ds@dr nimakSAthoutdthdue/18Ri3ity] 4Gi6htion, hiertd 26 pbiak And fhe 1ife ghd 4 16 nmol e) ,
BINAP (0.22 g, 0.34 mple ), and sodiumtert-butoxide (0.325 g, 3.57 mmuol e)
i n anhydr ou§°¥‘E‘F’Eﬁéﬁ’éﬂW‘i@ﬁﬂ%"“@@?@“ﬁ@é’i%dﬂt"o 70 C forl6 hours. The mixture
was filtered, copgeRllai&fy H&Q&Eblé ?ﬂtb'ﬁx%%eﬁﬂ&é%irﬁthe ﬁx'?dFérQﬁaxﬁﬁ?stF purified
by chronmat ography (silica gel;” hexane: Et QAc, 1) to provide the
t| t| e conpoddsreEbalsdegeripe pharmagentically amabl@m@m@ewxlsmd_mﬂm@mss 1.38 (m

2.50 % : 3. 27
3. 53( CieRe sa;d)l’l f% é(s%f ’lélh@ﬁ?lts Eﬁg%g’rf%a?ecﬂﬂ S‘_{‘; ﬂgt%g%lz f?é%gélatl_%l_?’ 05, (m
8 1 H215 1 Iai)xd pﬂnfﬁdnc(ncb,fth]::eaﬂxpdzﬁdezfthehnlvbmzoﬂ orf @pdratelyby3efdtihira frdeHase VS
| / NH
(1R 4R1- 2 (6- f‘é“r‘f Fet ‘8‘(“32‘ P%"P?’& PWW"? agd, E&ﬁ“éff‘éfﬁﬁ‘vc?f&‘ld&fji‘“ﬁn L e pat are
4- met hvl benzgnesiwdfte fataee, difatd aRiHat! citthte Rxgifalecbehblatd, AdiZeddBulfohate, MMl €) in
CH Clz (3 n) was treated wth trilluoroacetic acid (3 n) After sti rnng

for one hourblsél'tfa%r?ﬂiyéﬂﬁ‘f cUBRRSEAtS apRhorspenatey fighisenales gly F%?R%\?é‘&‘atﬁﬂd t he
resi due di S%%ié@l@até rﬁcpﬁ%ﬂﬂ’eq{eﬁglom@*@lgra{ezﬁ&dﬂﬂy&ﬂonﬁp gé@bm&@r e was extracted

with EtOQAc (4 X 2 ., dried over MySQa, concentrafed under reduced

pressur &) alhmdmhéldpé’shmyiahmsﬁlf@dw((@tb@natQ)OI?@tmwl@%m@SShﬂfW@% to WD
00/ 44755 48 1 ase was treated
with TSOH | nP %éa%?%&@&?%&e%@%{%g%?ﬂmg % "ﬁg’a%g’%%‘c‘fb%%ﬁfrg‘g%? 3 71 % . [a)D2'
-8.21 (c 0. Dhenylecpidnate, plbtaNl\ﬂvﬁ(leubm,atesﬂxﬁcm&tz)ar@at&, t%c;(adateJ 11.52 Hz,

1 204 bt el Bobroay B0 Berihna it e il (30,

7.17 (dd Jnﬁro@&wc&taﬁiﬁné‘@roupk cbﬁ be c?u.aﬁﬂmz(ed ,\Nltﬂl-sﬂck&%mtiaﬁ))weﬂallé@hﬂﬂes] 7.66 Hz,

2H) , 85 (d J t~IH,) mz (M+I—(|?.+; Anal . Cal cd

for C H25zN euch ¢ aﬂgwﬁgl e@yl B@pﬂyandmu%chi@dem b’%‘i‘ﬂdﬁf@nd m&- igtkyl sulfajes.

5.36; N, 104Rd4i MRlethy Glbjdﬁ'l ﬁnd]dlam 1 sulfates; long cham halides such as decyl,

R. 4R7- 2- ( 6- chl or o- 3-'pvr I dazi Sy diazabic~rclo f 2.2.1 | heptane

bi s( 4- net hy llaven zeyrésty mmﬁphlmmr@nmwﬂ@ctlddgwylalkﬂ halides like benzyl

(l?afEZ)X\S/I gteeChA ﬂegetﬁyl%y({rﬁlgg%g' Xt!hersz“ﬁateg p&ﬁRllbe ér% s%ergxbile ;Jrg'(ﬁlggs%e 2 15
thereby obtained. Examples of acids which can be employed to form pharmaceutically

30  acceptable acid addition salts include such inorganic acids as hydrochloric acid,

hydrobromic acid, sulfuric acid, and phosphoric acid and such organic acids as acetic



The product from Exarrpl e 15B and 3, 6-di chl oropyri dazi ne (purchased from

Al drich Chem cal .) were processed as described in Exanple 2A to provide
the title cogpg H NVR (DMSO-db, 300 MHz) b 1.48 (m9 r, s
oH), 3.18 (d, Jb@slmz) 1H), 3.3-3.51 (m 2H), 3.55 (m FQFV@?”%‘% (m 1
H, 4.86 (br, s 1H), 7.12 (m 20 1H), 7.51 (d, J=9.49 Hz, 1H); M (DCl/NH3)
mz 311 (M+H)*. Exanple 16B ~ 1 30

R 4R) - 2- (6-chl oro-3_pyri dazi nvI) 2, 5-di azabl cvcl of 2. 2. | hent ane

bi s(4- met hyl b .f duct . f EX 53 ng, 1.1
ol ) and PARA S BT E PR PERD e a Hb S ‘”ﬂ‘j" SRS 10 i)

wer e heat ed @td 70 C for one hour and then cooled to anbient tenperature.
The obtai ned solid was washed with Et QAc &2x10 ni) ther (2x10 L), and
dri ed under redudagic pdditian ks ¢ag bp prparerings 'éd‘fq’tgl‘ﬁe%iﬁﬁ'&wﬂ‘ 97 ny, 94.7%.

|[_|§], Pz, +5 9. ‘?buﬁﬁ((‘aémg of M&mi_?f Mnogmg)ﬁﬁactﬁgg cw&yhg a&d-%&tﬁlfhng 30 J=10.51

2.°17 J=10."17
3. 56- 3 bi ( rmoigywith, sBizableshase sueh as the EBir((xsdc qarbmaterr Marbmatqlof? 79 4H) 7.2

| (d, J=9.4 | 447 | 01620 (d, J=8.11 Hz,
4H), 7.62 (B 3‘3"36"“1 *‘F?Xzac""f‘al%iem%% ? °f N&gf’“ﬁ%" %’ﬁ@%ﬁ%g al . Calcd for
COH' N4C12C, HB&nfiry Gr tedfry/ahind, Ph&nﬁaeunw@@c&&abxs@ufsdncme Wlardhot H, 4.99; N,

9.96. 5 Exanple 17 (1S. 4S8l -2-(3-~ ny ~di ~-2 zab 2.2.1]" hept ane
4- met hvl benZEREd i€ W&féasei%ﬁ‘?@lwésiba' rgﬁtassuc S bk

(1S, 49) - 5- (%naaw §t&Wiheln; zanémﬂuaz@bdlﬁmmamaumlsMH ik afPioARKN at e
tert-Butyl (1 S,4S5)-2,5-diazabicyclo [2.2.1 ]heptane-2-carboxyl ate,

prepar ed0as alsmansEmania and mcawmcludmmonw fetpethglammopiyen,

3- bronmopyri kgt scribed in
Exanpl e 1 Aq‘t’tgﬁ%‘?ov. Xgﬁ‘?’hg}?ﬁﬁﬁ%comou%?‘e@ %ﬁ?émﬁ%ﬂg%wms 300
MHz ) 8 | . 4letiiydamife, SHiylanfined@d thee likd. OtHer refirgsehtabite rg@Bc {mineifuBfof the ( d,
J=14.7 Hz, 3123 . J=14.7 ot Oh B 3, 37-3.48 2 360(d
o 45 to 1 pyomipion Sre iddion 3di il epicnthemyse Spiiiging Bevt it
J=2.94, 8 8 Jigdriding, giferazihe@8d thedike.(m 1 H), 7.95-8.06 (m 2H); M5 (DCl/ NH3)
mz 276 &MFH) +. Exanple 17B 20 ~,1S,4S1-2-(3

pvridi nyt~-2, 5-di azabi cycl o[ 2. 2. 1] ' hept ane 4- net hyl benzenesul fonate The
product from Exanple 17A was pr oces,ﬁgge@@iog@scri bed in Exanple 1B to
provide the title conmpound (65%yield). 'HNVR (CDCl" free base, 300 MHz) b
1.82 1.98 (m 2H)4bb13wet1°n@dvhwjlilﬂe pepysed jn thg descripyigng of theogghemes andsthe ( (d,

J=2.0, 11.5 , e ac oA 6. 85 1
7.05-7.13 ( e'i'ﬁnpl%.bthat;olgyi% %@cf%ns et%l |FDcOH4f 13& &@amdlB'l'BJAP@or?ZSZ'(MH_D S_m 193H)

( MENH4) +;  Arbas(dipi@aylpbbsplino)el, bmn}apm&v1oBdr:sf®Hert1bamycatbonﬂ;7(Bss)zO #pr@li-20; N,
1155 5000 ol Sl b A
di hvdr ochl ordppiifor 1,1 -b1s(d1phenylphosphmo)fcrrocene EtOAc for ethyl acetate; Et,0 for diethyl
ether; EtOH for ethanol; eq for equivalents; formalin for a solution of formaldehyde
(37% by weight) in water; HPLC for high pressure liquid chromatography; LAH for
lithium aluminum hydride; MeOH for methanol; Tf for SO,CF;: TFA for trifluoroacetic
25  acid; THF for tetrahydrofuran; TMS for trimethylsilyl; and TsOH for para-

toluenesulfonic acid monohydrate.

Preparation of Compounds of the Present Invention
The compounds and processes of the present invention will be better understood
30  inconnection with the following synthetic Schemes and methods which illustrate a

means by which the compounds of the present invention can be prepared.



WD 00/ 447y PCTI LTS00/ 01620 50 Exanpl e 18A teri-butyl

(1S. 4SL5-chl oro-2-~yridinyl -1-2.5-di azabi cycl of 2. 2. I | hent ane- 2- car boxyl at e
t ent - But yl -2, 5-di azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl at e, prepared
as 5 descri é‘%‘gﬁf}ﬁ%@ Med. Chem, ( 1988) 31, 1598-1611 ),BI%QF"&/M%r cially
avai l able 2,5 dichloropyridine were processed as described in Exanple 2A to
provide the title conmpound (99% vyield), Exanple 18Bt 0 (1

S. 48l - 215- chl or 0- 2- n~i di n~r | | - 2. 5- di azHbi cycloj2.2.1 ]heptane

di h~rdrochl ori de The product from Exanple 18A was treated with HCl in ether
to afford the di hydrochloride salt. "H NVR (DVSO db, 300 MHz) 8 2.00(m 2H),
3.2-3.3(m4H), 4.6 4.8(m2H) 6.80(d.qlfgehméMz, 1 H, 7.8(dd, J=7.5, 3.1 Hz) 1
H, 8.2(d, J=3.1 Hz, 1 H, 9.2 (br. 15 s. 1H), 9.8 (br. s., 1H); M

(DC1/NH,) mz 210, 212 (M+H)"~. 1919
3-(5-chloro-2-pyridin~rll-3,8-di 'é:ycl 0[3.2.1 L ct anedei hvdr ochl ori de 20
5

Exanpl e 19A tent- butyl Re _

~5-chl or 0- 2- pyri di nyl Y=/3”BHdi azaﬁﬂ&?&{_&l. | T&N S moxyl at e
tert-Hutyl 3,8-di aZabl cyCl o[ 3. ByN, Anvef rafk- 8-rAY yl a prepared as
described in (J. Med. Chem, (19098%”3211 674), and 2,Bedichl oropyridi ne were
processed as described in ExanﬁFeB Rqa@'%ovi de the title conmpound. 25
Exanpl e 19H 3-(5-chl oro-2-pyridi nyl | -3y8-di azabi cycl o[ 3..2. 1| oct ane

di hvdrochl oride The prpduct frRm Exanple 19A was, processéd as described in
s R e o ol bl e, AT O
4.0-4.2 (m 4H), 7.0 (d, Jg7.1 Hz, , 7.8 (dd, Jk7. S, 3.1 Hz, | H),
8.2 (d, J=3.1 Hz, 1 H), 9.4*(br. s. 2H); M5 (DA /NH3) mz 224, 226 (M+H)+.
Exanpl e 20 5 | [Th&cethpoudds(afthe\presemtrinmentidnioah be greparell &zaddingvethe pen2ral. 1
| hept ang t raipgrogal gu(t)anreg 5}}' éjC?lel‘Eé( ?.ngtlli?ablzy%@otected bicyclic diamines, as shown in
Scheme 1 wherein P is a nitrogen-protecting group such as alkyl, benzyl, or Boc, can be
coupled with a halogenated heterocycle, wherein R,, Rs, and R, are as defined in formula
I, in the presence of an amine base. Alternatively, less-reactive heterocycles can be
coupled using the procedures described in (Wagaw, S. and Buchwald, S. L., J. Org.
10 Chem. 1996, 61, 7240-7241; Bryant, H.Y. and Buchwald, S.L., Journal of
Organometallic Chemistry (1999) 576, 125-146). Deprotection under standard
conditions affords the desired compounds. Diazabicycloheptanes may be prepared as
generally taught and described in Examples 1, 2, 15, and 16. Diazabicyclooctanes may
be prepared as generally taught and described in Examples 10, 35, 42, 49, 59, and 60.
15  Diazabicyclononanes may be prepared as generally taught and described in Examples 36,
56, and 57. One skilled in the art would understand that the preparation of larger

diazabicyclo compounds, for example decanes, etc., may be prepared synthetically by the

Schemes and Examples contained herein as well as general synthetic methodology.



( 1 R4R -2] (4-nethyl nhenyl)sul fonyll-5-(3-pyridinYlmeth ly )-2.5 10

di azabicvclo j2.2. | lheptane ((2R 4S)-1-[(4-Methyl phenyl)sul fonyl]-4-{ [(4
met hyl phenyl wewbiasy/| ] oxy} pyrrolidinyl)methyl 4-methyl benzg %Jo;og@‘?t e (I.

g, 2.6 mmol ), prepared as described in (J. Med. Chem (199 ?ﬁ@ 44) and
3 (am nonethyl )pyridine (1.0 g, 9.3 nmol) in 20 nL of toluene were heated
under reflux 15 for 16 hours. The m xtgpe was cooled, filtered, and the
filter cake was washed with 20 nL of toluene. The filtrate was concentrated
under reduced pressure and the resi dygey@s purified by chronmatography
(silica gel; hexanes:EtOAc, 9:1 to 1:1 ) to provide the title conpound (410

mg, 46%. 'H NMVR (% 3008 Brg 0. 86 (d, J=8.5 Hr, 1 H), 1.62 (d,

J29.7 Hz, 1 H), 2.42 3H), 2 8¢d(m 1 H), 6 (geXJ=2.4, 9.5 Hz, 1 H),
2.99 (dd, 20 J=2.0, \& . 1—h—3-35-3 48 \3/62341(d J=9.5
Hz, 1 H), 4.23 (brPs, 1 H), 4P% BNGR NagiBy 1pf —N.31 (m 1H),
7.43-7.46 (m 2H), 7.62 (m 1 H), 771774(m2H) 8.3 :8.43 (m 2H).

Exanple 20B 25 ( 1 R 4R1-2-(3-pwgfi di nvl met h~ Ilﬁ di_azabi®cycl 0(2.2. 1

| hept ane tri hydrobrom Wduct)ﬂx om Exanp 320 my, 0.9 mmol) in
acetic acid (3.4 nL) art [ acetic—aci { heated to 70 C for
18 hours. After cooln'Hg Nent %)(ﬁﬁﬂgature the preci pitate was
filtered, washed with ether, and dried. The resulting 30 solids were
recrystallized from EtO—I/EtOAc to provide the title compeMnd (332 ng, 80% .
"H NVR (DMSO-db, 300 MHz) 8 m) 1H) 247 m 3.29-3.48 (m 2H),
WO 00/ 44753 S2 PCT/ USOQ 16_@ 3 9 8@1 H, 4.19-4.53 (m
2H), 5.59 (m 2H), 8. ez‘gggf'mw’ 78=8.88 (m 2H); M5
(DCI/NH,) tn/z 190 PMH)"; Anal'. Cayg CH5N330HBr01HzO C, 30. 46;
H 4.23; N, 9.69. FoundC3083 H,425N9305 rrple211
S.4S)-2-f 5-(benzyl oxv)-3-pyridanyl | -2.5-di azabpjcycl 1 ] hept ane

4- met hyl benzenesul f onat @ ExapaKp a 2BLIA 10 tert ué:é

S, 4S) - S- L- ~benzyl oxy) -/3 di nyl | - i azpd I of

carbo~l ate tert-Buter(l S, 4SyN2, 5- P Eabl cycl 0[2 2.1
] hept ane- 2- car boxyl ate, prepared as described in (J. Med. Chem, (1988) 31,
1598-1611) and 3-(benzyl oxy) - S—brom)pyrl di ne, prepared El&srscri bed in (US
5,733,912) were coupl ed,accordi to t he procedyre 15 éri bed in Exanple
1 Ato prOV|dethet|t “DCI/NHJ)— 388 (M+H) +. Exame 21
B1S,4Sl-2-f 5(benz - r|d|n3rl] 2 poNdi abl\)qclof 2.2.1 ~

h~ept ane 20 4- et hyl benzenesul onat e The product of Exanpl e 21A was
processed as described in Exarrrplpe(;(,,%%)4

= Zn(CN)2
,NC&N \_/ 4& ‘O
P

1] hept ane- 2

R R= CO

—CO
Ay
N‘N

The transformations outlined in Scheme 2 provide compounds which can in turn
5  be elaborated to provide other 5-substituted pyridines. For example, complete or partial
hydrolysis of the nitrile leads to the carboxylic acid and amide, respectively. Reduction
of the nitrile affords the amine, while cyclization with TMSN; in the presence of Bu,0 as
described in (Wittenberger and Donner, J. Org. Chem. 1993 58, 4139) provides the

tetrazolyl derivative. The aldehyde can be converted to oximes and hydrazones or



provide the title corrpound. "H NMR(CDC13, 300MHz) 8 1.78-2.00(m 4H),
2.97(d, J= 12 0 Hz, 1 H), 3.05(s, 2H), 3.62(dd, J=3.0, 10.0 Hz, 1 H, 3.81
(s, 1 H), 28§ i 1 H, 6.42(dd, J=2.0,8.0 Hz, 1H), 7.31-7.51(m SH),
7.65(d, J=3. 9%, 7.78(d, J=3.0Hz, 25 IH); MS (DCl/NH, BCHPS00MB20 ( M+H) +;
Anal . cal cul at ed for C~, HZ, N, 04S0. 30 TSOHO. SS HZO: C, 60.86; H 5.97; N,
8.16. Found C, 6083H600N812 Exanple 22 ( |
S.4S)-2-[S-hydroxy-3-pyridin,ill-2,5-d#hzabicyclo[,2.2. |~jhentane 30

4- et hyl benzenesul fonate WO 001 44755 PCT/ USOQ D1620 53 Exanpl e 22A

t ent - bu~l _SsubjeBted 8) reductiBe hﬂi@iatmnvoediWSiwbmyidyazalfﬂtﬁdb%mh%itm«;d:l oL2. 2. |

| hent ane- 2 Le produc 31 mmol) in
EtOH (15 ni mQ&] 1’% P8 -?r‘nlg é?%n %'&yé?@ %ﬂg%% O("%es %ro tr%%%n at nosphere
(1 atm atvéﬁty@f%ﬁﬁstxﬁltddwamxyrﬂ'éMlmﬁgsl on m xture was aI I owed to cool to
anbi ent tenperature and the catal yst was renoved by filtration. The
filtrate was diluted with diethyl ether (125 nmL), washed with brine, dried

(MySO ) .5 and concentrated under redusgendsessure. The residue was purified
by chromat ography on Si Oz (5%veOH CHZCl to provi de the title conpound 10

(0.345 g, 90% yield) as a yellomoml DCI/N z 29 '('NH—|)~ Exanpl e
22B Il S, 4S)-2-[5- hvdr ridi nﬂ/)IfoQ l333d| az 2. 1] hept ane

4- et hYbenzenesquo pro WAS processed as
descri bed i n ExanpPé 2B to BV| de he t|tIePcorrpou H NVR (MeOD, 300
M) 8 2.07 (d, JI20HzIH) 2 TA8ETH 3.0 Hz, 1 H), 3.32-3.42 (m 3H),
3.71 (dd, J=4.0, 10.0 Hz, 1 H _ 4P8® 1 H, 4.68 (s, 1 H, 6.62 (t,
J=2.0 Hz, 1 H), 7.51-7.56 (mS"3e): (DO /NH.) piz 192 AMH) +; Anal .

cal cul ated for C'H2, 5y TsOlpagenR0: C /5 914‘@,3_6\.(06; N, 8.40. 20

Found C, 50.09, H 8 rj

S, 4SZ, ~6- net hyl - 3'5pyr| di nyl ) - 2, 5- dléf%é?bf*’@%lﬁ [2.2.1 | héptane

4- et hyl benzenesul fonate 25 Exarrpl e X28rient - butyl f |

S, 4S1- 5- (6- et hyl - 3- pvridi nvl | - 5-di azabi cvcl ol 2. 2-1

| hent ane- 2- car boxvl atg ter t - P{/"

(1S,4S)-2,5-di azabi c ep t-a-ne—(:g—-ear boxg&; epared as descri bed
in (J. Med. Chem 1 98 A pr MOTF apdN rret hyl - pyri di ne 30

(purchased from EFrka Chem e) wer e coxqshed accor di ng to the procedur e
described in Exanple | Ato provide the title product. M5 (DCI/NH3) mz 290
( MtH) +. WO 00/ 44755 PGT/ USO@ OLb20 54 Exanpl e 23B ~1_Suddir 2-

6- met hyl - 3- pyri di nyl | - 5- abi cych@bge2- | | hep ane
4-met hvl benzenesul f o \ThePr oduct _from A, processed as
described in Examfle 2¢_H Movi de t ReHGH2) epé‘b ind 1] NVR(CDCI 3, 300
MHz) 8 1.84 (d, J=9.OHz, f—)!) 193(d J=9.0Hz, 1 H)) 2.42 (s, 3H), 2.92
(d, J7C]—Iz||—|),303310m )?;65(dd J20,6A|0H21 , 3.78

(s, I H, 4.28 (s) 1 , 6. (dd Hz ={6.97 (d, J40Hz
| H, 7.85 (d, J=2. Qlkz N (A6t Y Anal .
cal cul ated for 10 RC, gwﬂmgg .5 TsABBIGR35 H OD’ 6.567NH, 6.18; N, 9.20.

Found C, 56.57; H, 6.03; N, 9. 28.
Aldehydes as shown in Scheme 3, can be elaborated to terminal alkynes using

the procedure described in (Tetrahedron Lett. (1972), 3769-3772). Additional
elaborations are possible from the tin and boronic acid derivatives, from Scheme 2,

10 which can be coupled with a variety of aryl and vinyl halides and sulfonate esters using
transition metal catalysis (e.g., Stille and Suzuki couplings). The 5-bromo derivatives
can be engaged in a variety of Pd-catalyzed couplings with alkenes and alkynes (Heck
couplings), aryl and vinylstannanes and boronic acids (Stille and Suzuki couplings), as
well as alkoxycarbonylations.

15



Example 24 ,L R 4R)-2-(3-pyridinvl)-2.5-diazabic~c_1 Q2.2. | )heptane |I 5
4-met h) rl benzenesul fonate Exanple 24A tert-butyl ( 1 R4R)-5

~3- pyridi nvl & azabi cyclo [2.2. | |heotane-2-carbox ' r t from
Exanpl e 15B %'gﬁmgugér onopyridine (available fromAl drich 20;@8%0’8{;#&00. )
wer e coupl ed according to the procedure described in Exanple 15C to provide
the title compound. M5 (DCI/NH3) m'z 226 (MtH)+. Exanple 24B ( 1

R 4R) - 2-1 3-pYridinyl)-2.5-di azabi cvcl ~2. 2. | ] heptane 25

4- met hyl benzenesul f onate The product gﬁeorp“Exarrpl e 24A was processed as
described in Exanple 2B to provide the 1% e conmpound. 'H NWR (CDCI " 300
MHz) 8 1.90 (dd, J=12.0, 30.0C|_—‘120P 2H), 2.98 (d, J=9.0 HzcHd,a¥, 3.08 (s,
2H), 3.63 (dd, J=3 .0p 10.0_L )2 H) g (s, 1 . (s, 1 H,
6.78-6.84 (m 1H),,z£§, 15 (m J!EBS?:’_E%,%( o4 8)0 Hz, 1 H), 8.00
(d, 30 J=3.0Hz, 1phN ( H3) aywach76 (MFH) +; “Anal—Ncal cul ated for
C'Hz, N30, S0. 45 H20: C, 57.43; H 6.2pr N 11.82. Found p 57.64; H 6.1 I;
N, 1 1.43. WD 00/44755 55 Exanpl e 3pRO2CCH,CN ‘

R 4R) - 2-, (3-pvridazi nvl ) - 2. 5- di azabPEFEBY29" 1 | hept ane

4- met hyl benzenesghdipeaésions XN displacehemChalodi®@ sy mBekid) @i beudiril ont

R, 4R) - 5- (3~yri dazi nyl % 2. 5-di azahi ¢cycl of 2, 2, 1, ] hept ane- 2- car boxyl ate The
product f rors E8esksAan ehgme dda rovide tie sange plomubstitgiion Paiieras epcoiERASA& descri bed
in Example 2QA.1diRs.provide the title conmpound. M5 (DCI/NH,) mz 277 10
(MtH) Y. Exanple 25B ( 1 R 4R)-2-(3-pyridazinvl)-2,5-diazabicvclo [2.2.1

] hept ane 4- net hyl benzenesul fonate 15 The product from Exanpl e 25A was
processed as described in Exanple 2B to provide the title conpound. 'H NWR
(MeOH, 300 MHz) b 2.11 (d, J=12.0 Hz, 1 H), 2.26-2.39(m 3H), 3.65-3.82 (m
2H), 4.60 (s, 1 H), 509 (s, 1 H, 7.30 (dd, J=1.0, 9.0 Hz, 1H),
7.57-7.65(m 1H), 8.S6 (dd, J=1.0,6.0 Hz, 1H); M5 (DCI/NH, ) mz 176 (MH)+;
Anal . cal cul ated for C, 6H2aN403S0.25 TsOH0.85 H O C, 52.41; H, S.87; N,
13.77. 20 Found C, 52.45; H, 5.88; N, 13.69. Exanple 27 ( |

R 4R)-2-(6-chl oro-3-nyridi nyl)-5-cvanonet hyl -2, 5-di azabi cyclo[2. 2.1

] hept ane 25 4-net hyl benzenesul fonate The product from Exanple 1 SD (140 ng,
0.37 mmole) in DMV (S nL) was



treated with triethylam ne (0.26 nL, 1.8 nmole) and bronoacetonitrile (0.03

m., 0.43 nmol e) under a nitrogen atnosphere.

anbient te
agueous Na,

erature, the reaction

300 MHz ) s 2.14 (m 2H),
Hz 1H), 3.62 (m 1H),
H, 7.17 (dd, J=2.84,7.72 Hz,
2H)7.77 (d, J=2.94 Hz, 1 H); M (
Anal calculated for C,zH 3N, C C1
13.25. Found C, 53.99; H 5.19; N

S,4S)-2-(6-vitro-3-pyridinyl)-2, 5]
from Exanpl e 3A was treated with {

1:2) at anbient tenperature for 2
reduced pressure, and the residue
UNHAOH) 15 to provide the title ¢
221 (M+H) +, 238 (M+rNH4) +. Exanpl e
(1S.4S1- 2- (3-pyridazinyll-2.5-diaj
4- met hvl benzenesul f onat e Exat ~pl e
S.4S)-5-(3_ pyridazinyII-Z 5-di aza
The product fro 2A (0.88b
triethylamne(Q- vyt reat
a hydrogen aPnﬂsp ere 0 psi)
renoved by filtration and the fil
purified on Si Oz (5@&@ Ch) to
as a white solid. NB(DCI/NHB) m }
PCTI US00/ 01620 57 Exanpl e 29B
(1S.4S)-2-(3widazinyl)-2.5-diaza
4- met hyl benzenesul fonate The prod
described in Exanple 2B to 5 prov

MHz) 8 2.13(d, J=13.0 Hz, IH), 2.
(s, 1H), S.I I (s, IH, 7.36 (dd,
8.60 (dd, J=1.0,5.0 Hz, 1 H); M

for C, 6HZN4O, SO. 25 TsOHO. 85 H20:
52.29; H 6.03; N, 13.52. 10 Exanj
6-fl uoro-3-p~rridinvll-2~5-di azabi

In the cases where the 6-posi

an alternate method for functionalizi

After stirring for 72 hours at
m xture was poured into saturated.

0044955 ) and extracted 30 with ether (5x50 RCY/USGII628r gani c
phase was dried (MyS04) and concentrated under reduced pressure.
residue was purified on SiQ (CHO 3 /MeOH NH40H 95:4.5:0.5)

56 PGT/ US00/ 01620 and conbi ned with 4-e
0.11 mmole) to provide the title co
2.39 (s,
3.93-3.95 (m 2H),
1H 7.28-7.38 (m 3H),

%»/ Wiyba z 249 (V

The
WD 00/ 44755
t hyl benzenesul fonic acid (21 ng)
ound (47 mg, 30%yield). ~H NWVR (D O
%ﬂm@ 34-3.48 (m 2H), 3.36 (d, J=9.03
4.10 (br s, 1 H, 4.52 (br s, 1
7.69 (g,,,Rs J=8.11 Hz,
H +, 286 (M-NH4) +;
\H,, vy05; N,
13 24R,sn¢0 Examﬂ’ N

di azabi ~cl of 2. |1 hept ane The product

rifluoroacetic aC|d net hyl egigughl ori de (
hour§. phhe vol ati | we rmved under
was —puHed on i YCH2C 2/ 1
)npom@(t'&ssa yelR- (DCI/NH3) m z
29 23)H0
rabi cvcl o[ 2. 2. 1 i heptane Br
29A tert-butyl (1
Di cyri)_oﬂz. | | heptfang-2- C. xyl ate 25
g, B6B%rap®l) M (t4ynt) and
with I O#d/C (0.02 g) and stirred under
50 C for 80 mnutes. The caiayst was
rate concent r atped. -- re3| due was
etltlg‘ (lll 0.72 g, 92%
4 2762)$Q0§MH)+P’N 0 4 55
bi cycl o[ 2. 2. | | heut ane
ICct fqpm)‘gxarrpl e 29 s cessed as
de the-titde corrpcya (MeCH, 300
8- 2. 40cqdm 3H), P‘3N S m 2H), 4. 62

J=1.0,9.0 Hz, 760768(m1 ,
DCI/NH3) m z 176 (I\/H—I) Anal . cal cul at ed

C 52,34, H 5.85; 3{4%68””0”:

bl e 3@V HIA S 45)-2-
tion of the heterocycle is substituted with halogen,

@:I 9} &S | ~hept:aN

ng the 5-position involves ortho-directed metalation

according to (Gribble et al., Tetrahedron Lett. (1980) 21, 4137). The metalated species

can be trapped with various electrophiles, as exemplified in Scheme $, to afford

intermediates which can be further e

laborated as described in Schemes 3 and 4.



bi s(4- et hvl benzenesul f onat e~ 15 Exanpl e 30A tent-butv~ 1
S,4S)-5-(6-fluoro-3-p, ~ridin~l-2.5-diazabicycl o[ 2. 2. 1] hept ane-2-carbo | ate
tert-Butyl (wdoudfss- 2, 5-di azabi cyclo[2.2.1 ]heptane-2-car gggéls@goeﬂ 0. 300
g, 1.01 mol), prepared as described in (J. Med. Chem, 598- 16l
), in anhydrous toluene (30nl) was treated with 2-f|noro 5-i odopyri di ne
(0.34g, 1.52 nmmol ), available as 20 deggribed in (US 5,733,912), Pd, (dba)3
(0.028 g, 0.03 mmol), (S)-(-)-2

(di phenyl phosphi no) -2' - met hoxy-1, 1' - §ine@egt hyl (0.028 g, 0.06 mmol),

avail abl e from Strem Chem cal s, and sodium tent-butoxide (0.248 g, 2.58
mol ). The reactiwgp m xture was heated at 80C for 5 fours. The reaction

m xture was poured i di et hyl Hat'h NOO_nl), ™ h brine ( 100nt),
dried (MySO-), and enPlfated und duced 25 'pr essure/~ghe resi due was
purified by chromatogigaphy on Si O (3%eOH CHZA 2) to provi

conpound (0.095g, 21 %yield) as a yeI I owoil. M5 (DCI/N mz 276

(M#l -n+) Exanpl e 30B 30 (1

S. 4S1-2-(6-fluoro-3-~~ridiz; . 5- abr C Cligg \ 1l hept ane

bi s(4- net hvl benzenesul foﬁél 0/ 44785 P 0/0 0 58 The product
from Exanpl e 30A was processed a€ described in Exanpl to provr de the
title conpound. 'H NVR(MeQD, 300 ) 8 2.06 (d, J=12. 2.29 (d,

J= )12 OH)HZ, 1H, C&nﬁﬁﬁb&\aﬂmKﬁdehthes b3tvalen (& arotkd}ic h&ch@c(eCkﬂd thl:—3. Oi—i) 12.0
Hz) 1 4.50 (s, 1 H, 4.68(3, 1 H), 9.0 Hz, | H),
7.28-7.38 (Hﬁalai"cyr;‘hc frﬂgezstefnsﬁilReﬂepfeﬁ%wgi‘%gd*ﬁcﬂ"l%ﬁwi despgibetidn’ ( MrH) +

Anal f . H 5.32; N,
Gnil IC: ?uﬁgb%kﬁ{é g %mﬁ?aﬂiﬂﬁ@t%ﬁ@%ﬁ?%gpﬁre;%ﬂi% Qr?pmi’dgrdﬁiﬁkh tfe, cherhistk?,

S, 45) - 2- ( 5- Metatelyprprickised-tommescialiya gandtecppdessed vith momhsebs areursays

4- et hvl benge n
5- (5- brono- g)&yr |Jdg1(r%y l&l -di a‘?aﬁ?lé';*cf"g' t-‘?beglaﬁ{ le’l((?l%ﬂt%aﬁBhZ car boxvl at e
t ent - But yl (r&ﬂiyl@ﬂ@n—ybstﬂfodylazfﬁ@i-mgthjlﬂeﬁyl&uﬂfjnlm&qn(yh—ﬁé@Z car boxyl at e pr epar ed

as 15 descri

3, 5- di bromﬁ\?ﬁ‘y}?}’ﬂg)flﬂf?h@ﬂ’gé'écs}‘yﬁ%rﬁéli&\f‘géaé(f%mé{éss%e ?Pﬁd é#’lcal em1’_td wer e
coupl edicaccomdoysg, 1345, b mrceﬁ&dseﬁevnmeﬁ@mnﬂwmylheteﬁxﬁrmdoepmhd% ah(N-prOVI de t he
title conpound |/ NH~) mz 354

451 - 5- (o by BRSSP B T tAm PHH BRI S Prpi Lo, for

4- met h~| benzgapiiy ViR el deSifed B APRINGs. SihertpicePleRaRSAd as
descri bed |ﬁ Exanplrtrfe)ﬂ%%ﬁ?gbg’rroél de tﬁe ct|t|gag'{(?oS ound. ) eIﬁ)\iﬁ/l?i CDCI 3, 300

MHz) 8 1.92pgssibly byiraightforwad yariatign ofthe starfing amiggal Hﬂiter(orsrrclczH) 4 05 (s, 1
H, 438 (s, 1 H, 6.97 (t, J=1.0 Hz, 1 H), 7.90 (d, J=2.0 Hz, 1 H), 8.03
(d, J=1.0 Hz, 1 H; M5 (DC/NH3) mz 254 (MtH)r; Anal. calcul ated for

C, ~HzoN303SBr 0. 30 TsOH: C, 47.99; HSchem@] N, 8.79. Found C, 48.02; H,

4.95; N, 8.87. N
o 0 - l
A Ny A
P’N 0 l P P/N m
N
LW RS
+1
p'NC&N N P’Nf N a0
P

Scheme 7 describes an alternate method of preparing compounds with 1-5
methylenes between the aromatic heterocycle and the diazabicyclic ring system. Mono-
protected diazabicyclic systems can be acylated with appropriate heterocyclic acid

20  chlorides or anhydrides followed by reduction of the resultant amides using standard



30 Exanple 32 ( 1 S,4S)-2-(5-cvano-3-pvridinyl)-2,5-diazabicvclol2.2.1

Lept ane WO 00/ 4475S PCT/ USO0/ 01620 59 4-net hvl benzenesul f onat e Exanpl e
32A tert- but‘wp (f S. 4S) - 5- (5-cvano- 3=pyri di nylL2. 5-di azabicyclo [2.2.1

] hent ane- 2- ca Bé@?\ﬁsate 5 The product of Exanple 31 A (2. 898CT/BS090MAH| ) in
anhydr ous/ degassed DMF (60nl) was treated with Zn(CN)2 (0.481 g, 4.1 mmol),
and tetrakis(triphenyl phosphi ne) pal | adhﬂm( 0) (0.95g, 0.8 mml). The m xture
was heated at 80C for 16 hours under i trogen atnosphere. The reaction

m xture was allowed to cool to ambient tenperatuyre and poured into diethyl
ether ( 150%&5"0‘131%@1%9?9‘8!%%%“496%‘%IREH“&R/F e ds%lseﬁs#ww ded /1) 10
(200md), drigghoMrS04), and concentrated under reduced pressure. The

resi due was purified on Si02 (5% MeOH CHZCl z rovide the title conmpound
(1.90 g, 77% yi elhg)follosving mbswlw@entmo@mbmgnnd emig@imgnigiamyl +. Exam ~l e
32B 15 (1 S r 1l t ane

4- met hvl ben%éhlg ﬁtﬁ%ﬂla gﬁléd %FB qnc{]a}{ét%)g%léxéjm@%n‘?‘%h%%s Oft}%wrv'(sj%setgsl%&;d as
descri bed i i thxasipls apptRdddheptavi de the title corrpound 'H NIVR (MeOD, 300
MHz) 8 2.0 (d, J=13.0 Hz, IH, 2.2 (d, J=13.0 Hz, 1 H, 3.3 8 (s, 2H), 3
.42 (d, J=1.0 Hz, 1 H), 3.75 (dd, J=3.0, 12.0 Hz, 1 H), 20 4.56 (s, 1 H,
4.82 (s, 1 H), 7.48 (t, J=1.0 Hz, 1gdhmpi8119-8.31 (m 2H); M5 (DCI/NH3) niz
201 (M+H) +; Anal . calculated for C~§FI'Z'N%?S C, 58 05 H 5.41; N, |5.04.
Found C, 57.84; H, @ 24§-chiarogdpyridiny hy J=digzabry Migptane (6-f | uoro-3-p rv
i dinyl)-2,L5-di azabi c~ cI of2 2. Id!ggtgg fs tn benzenesulfonate Exanmpl e 33A
tert- butyl (1 R4RZz 5 J6-fl uor 5d|azab|cvclo[22I

| hept ani®- 2- car boxvl at e WO 00/ 44755 PCT/ US00/ 01620 60 The product from

Exanple | 5B and 2-fl uoro-5-iodopyridin er e processed as described in
Exanpl e 30A to provi de the title cogﬁﬂ?fﬁl-lvs (DCI/NH3) iz 294 (M+~+. 5

e

Exanpl e 33By -55(@=chlod®B -2 gidinghBicy2ldh2.2lil bn €drbdxylate
2. 2.~ hept ane 4 rret th benzenesul fonate Theb§ duct . of npl e 33A was
processed as dedBAidpeaitiogenRigad flaslo tert bty f@&?ﬁ’é‘z%bi“’b’iﬂé[%wb“cﬂm‘& ' H NVR

2.92 (d, J=9. 3 81
(s, 1 Hp 41326 léél) m ydr@xs?@uqnd@m wasvrea@dMlqz2-chior9+)5-m®p912dme G%%m 1 H,

cal oul af ed T8 oot delbed it b irgpiled Wit gardbpialiin) L A0 -
H 5.61; N, sz(dlba)3 36 mng 1&xemd), BIGAP (212 ing, 0.34 mmol), and sodium tert-butoxide

tS r ?ﬁi/;irzz)((:ﬁl @5}) r’rfa % ol):. _’191% rn{n((jtlurrc]tngs hgateSd a(? I76l @ ?or(ix%hv?rg 2The rleactlhept ane

mixture was poured into diethyl ether (10 mL) and washed successively with IN HC],

(eoa, 3002m3xy§tél{3z@m&dl 6\er;102} QreE{ed ayfﬂ:scn%e@iﬁ (ﬁ-@sdefddClgenq-Z(IQSng T H. '

20  saturated NaHCO,, and brine. The organic phase was dried (MgSO,) and concentrated
under reduced pressure. The residue was purified on Si0O,, eluting with ethyl
acetate:hexanes (1:1) to provide the title compound (300 mg, 58% yield) as a light brown
solid. 'H NMR (CDCl,, 300 MHz) & 1.41(s, 4.5H), 1.46(s, 4.5H), 1.93-2.05(m, 2H),
3.14 (d, J=14.7 Hz, 0.5H), 3.35(d, J=14.7 Hz, 0.5H), 3.42(m, 2H), 3.57 (d, 8.45 Hz, 1H),

25 4.37(s, 1H), 4.53(s, 0.5H), 4.65(s, 0.5H), 6.82(dd, J=2.94, 8.83 Hz, 1H), 7.13(d, J=8.46
Hz, 1H), 7.71(s, 1H); MS (DCI/NH;) m/z 310 (M+H)".

30 4-methylbenzenesulfonate



Exanpl e 34A 20 tert-butyl (1

S. 48| - 5~5-am nonet hvl - 3-nyri di nvl ) - 2. 5-di azabi cvcl o[ 2. 2. 1_] hept ane-2

car boxvl at e widgysass@duct from Exanpl e 32A (0.267g, 0.89

NH3I| nmet hanol was }{srgeat ed with Raney-N ckel (0. I Qg). Tmc)er{adcs??/@gﬁm xture
was stirred at anbient tenperature under a hydrogen atnosphere (60 psi) for
4 hours. The m xture was filtered 25 aggl concentrated under reduced
pressure) The residue was purifi ed by chromatography (Si02; 10%

O e e el RS LA b SSTRAUL R g/ v f O

S. 4S) - 2- ( 5- diaEAdizyEbiRy). H]Beplanpirdattionyibte (3B65ng]il 25 abial) GlapélRrgdd mey; ane

tri hvdrochl ori de 00l 4 61 T rod ¢t from Exanpl e
34A (0.199 @‘“066“63"% ?‘FFZEE’EE T@W%@QW@%‘@ °ﬁ°HRI°'}—M§d| oxane (5
). After gddiddth 09Cahd aeddaRth SN PREaBkdnE €1.5 BIL). 1 THMIxturé Was allvéd {0l es wer e
renoved under reduced pressure to provide the title conpound (0.042 g, 20%

yiel d) & awam toambisint gmpempfurgrechHehors, Swsolyeptywas remoygd prer rpdpced 0 Hz - 1H)
5 2.34 (d, o 1 4. 32
Cs 2 H)( " rggs?re ad%ztpsgeﬁﬁueégm?gdgn%,,(emtmth? 164&@ l_?ﬁ/‘CHJdlﬁ /ON%I-LD H, 5 1t
(s, 1 H; M affo thewidd compuRDE0Z MGJ'W% yigldpds. the:ﬁttechabat"ﬂld fifeo basSwaly 6N4 3. 6

HCl 0. 45 Et OH_,C, ,4Q,12; 40,22

S, 72 10 ExcuHged 3 okt () R o puRfavliv i |
]octane tri {fb\/pim@élh@ﬁu@l@n@saml'a WK(frkEbiLerlZDCr,,bOBmi)-S?l A-Zipgabi cvcl o

[321loctane -carbo ~rl

5- ox0- 2103z aftaEsie I D72 Qolﬂ‘ie%f)a-ﬁ@ @yédﬂﬁg%y’i@t%”(@ A0, §63 (9, F2hrdl §

pr epar ed acggrm nﬁsde fme4 Bo &Cﬂ@*ﬁ&@%ﬂeﬁgw bodibyHy, Fabidliks 8 bz, 1), €t al .

J. Med. Che éﬂ Eega 5% aqueous et hanol ai anbi ent
t enper at ure7\X.é HédHM Mﬁ( GHNHmf@(ééi(h(tl\é+fé)2?47%&+N§@ ;1Ap#ol ) and

hydr oxyl am pgeyaiacelarlgs. (03 i8H0C 592 391 T do. FBfPE sASam Ut es, Lhe
m xture was concentrafed Under ce préssure ‘and the resi due was d| | ut ed
wi t h sat ur af.@8st N§udous NaHCO3 and extracted with Et OAC. The organi c extract
was dri (MygS04) and concentrated to afford 2.50 grans (96% of a m xture
of the desired oxinmes as a white solid. A portion of this material ( 1.57
g, 6.03 nmmol) was stirred in a 5:1 Ehdiple@n of

CHzCl 2/ tri et hyl si | )él pol yphosphat e. f or anbi ent tenperature.
The sol ution was diiSuSad-(Qchlgrorfrpyridaziny azahicyclalee LIERIANEE: OAC,  The

conmbi ned organi c extracts V\erglsdtd,aglyllgé}{ﬁegaw concentrat ed under reduced
pressure. The residue was purified by chromatography (silica gel; 95:S
CHzCl ,/MeOH) to provide 1.08 grans (68% of the title conpound as a white
sol id. (DCI/NH, ) mz 261 (M-H) +, NH4) +. 30 Exanple 35B WO

Q0/ 447 PCT/ USOO/01620 62 benzyl M

2. 6- di azabi cycleutjtRiy® (154§ shireirpyri

carboxylate
tert-Butyl (15,4S)-2,5-diazabicyclo{2.2.1]heptane-2-carboxylate (342 mg, 1.7
mmol), prepared as described in (J. Med. Chem., (1988) 31, 1598-1611), in anhydrous
25  toluene (8.5 mL) was treated with 3,6-dichloropyridazine (256 mg, 1.7 mmol, Aldrich

Chemical Company) and triethylamine (0.24 mL, 170 mg, 1.7 mmol). The reaction
mixture was heated to reflux for 16 hours, concentrated under reduced pressure, and the
residue purified on Si0, (5%MeOH/CH,Cl,/1%NH,OH) to provide the title compound
(432 mg, 81% yield) as a white solid. 'H NMR(CDCl,, 300 MHz) § 1.42(s, 4.5H),

30 1.46(s, 4.5H), 1.91-2.05(m, 2H), 3.36-3.46 (m, 3H), 3.54-3.60 (m, 1H), 4.57(s, 0.5H),



The product from exanple 35A (800 ng, 3.07 mml) in THF (12 nL) at 0 C was
treated dropvm' se vm'th a 2.0 Msolution of borane-nethyl sulfide conplex in
"TI~ (3.4 rrm)l) The solution was stirred for 14 hours at anbi ent
t enper at ur eWQ‘H’@ﬂ’S recooled to 0 C and quenched by the cHEUSO0/HE tion of
MeOH and concentrated under reduced pressure. The residue was dissolved in

toluene ( 12 nL) and treated with npropylamne ( 1.7 nL). The m xture was
stirred for 3 hours at 60 C, allowed t cooI to anbi ent terrperature and
concentrated under reduced pressure. The residue was diluted wth saturated

aqueous NaHEBEsAREDAIN 058D, W HH 0SHIE: %9(‘445(?20%*&6%4@(:’"8)56?*&&5 10 were
conbi ned, dy ?:99 %] +he resi due was purified by

chr omat ograp gl(s(lbl I cgbner&%qégmg?? Cﬂ a, OH/ NH40H) to provide 453 ny
(60% of the title conpound as a col orless oil. M5 (DCI/NH3) mz 247

(MtH) +. Exanpl e 35C 15 benzvl

2-(6-chloro-3-widinYll-2. 6-di azabi%’%% 2.1 ]octane- 6-car boxyl ate The
product sf rom Exanpf] B (668l ord- Ty ridasingd)-.6 ity dIB2) ocessed as i
described in Exanple Ato provide the title corrpound (30%y| eld) as a
light yellow oil. M (DCl/NH, bisi¢rmethdbenzenssuifonsted © 70 Exanpl e 35D

2-(6-chl oro-3-p,pe rddqet@aémsﬁz@redm@@@h% Ph?r{r@bl)zlnlﬂtgﬁt(WﬁL% rtlohazdragchl ori de
The product from Exanple in acetonitrile (3 nmL.) at O
C was tr eatte@temmﬂl %H@!/dmmlﬁy#mﬂ)aﬁ@ x(e@nowas dloy@d pewirm toBmbiegbl ut i on was
stirred at 25 0 3 ed under
reduced preeglﬁ'?reme’l'%oncem ﬁlede\ﬂ/gegg%ﬁg%gsu\c‘i}é m?%%%ldgg%% s Bé% extracted
wi th Etl@Ac ((lﬂ%MeOThEHi(QJAE%MH,,Qﬂm@mm thafedefbage( 29 mg 70004ield) ekhdsreBlaOH and

extracted wt 1 e extracts were conbined, dried
CKons) © anbt ur e S B plrermuiininzcid § sghand/BF TSUAB B She 011 vas
diluted w tfcrzihdtizedbnt ét%bﬂahwa&é@ata 'mhml(m Haée, tlﬁcu, slomerzra/i 2®ther. 30

The resulting precipitate was collected dlet?_é et her, and

dried under( hJ‘th/é@Uﬁ]‘H\%és(érJoﬂaeHFH@)ﬂ ?“éBcfb‘ drrél‘ 45 2427 Hgntyel | ow
lid 'H s, 390 5 1 1. 80-2.02

?% ' Y 3'\%%%)(?@@042?( %935 213(&’\‘?}@0%%3 5 99@1&?%59)91‘(9 ﬁB?z?%)lnSrﬁ TSty

ST (s | M (DTVBIR a2} DASHE) 1228 (VANFL) b ceialsied 48 Lo L 1)

8.08 (d, J ) 22 Apal . Cal cd for
C'H, 4CLN, 3 T Hpet ‘g\ﬁsfi’o%gwfa“? Egfid} %%gsgwrt%unélgc 36.99; H,
5.21; N, 12.13. S Exam-—~l e 36

3-(6-chioro-3-pYridinyl)-3,9-di azablEc cl.o 4 2.1 ~nonane hydrochl ori de The
product from Exanple 37A (1.15 g, 4 in chloroform (10 m.) was 10
treated wth a-chl qoetntes-Shihenafaaiaat-e.s dlélzagw 2da1he The sol ution
was allowed to warmto anbient tenperature over 0.5 hours and t hen heated
at reflx for one hour. The mi xt utéhygeashlaride,ned to cool to anbi ent
tenperature and concentrated under reduced pressure. The residue was

di ssolved in nethanol (20 nL) and heated at reflex for one hour. The

sol vent was renoved under reduced dzempledd to provide a solid that was 15
recrystalli zg .QV 16 G .

yield). 'H NWR 00 34 H ‘ H ,

2 0-2.36 (m 4H):s- BerB-Z&uﬁ@yﬁdme,Z}jrbpareBaﬁEﬁescnb‘éﬂu(mAm El}xqm 3398 G9435)(br d, J=15

Ly P07 (osd el aS ﬁﬁ- ey TR Hepiahsd s e RS BrerBSE (e )
Anal . Cal Cdasfdé§cnge¥1|ﬁ| (@988?31 ,2598- HSIIF ~wizs copled BocdrllingdP thleound:  C,

3y
52.82; H 6.33; é 32. Exarrp -nmeth 3-(3wri di nyl
-3,09- di az abprggpém@[oﬁ,Evgamglqﬂﬁ]mowde the t1tlc compound

Example 3B
30

trihydrochloride




4- et h~r | benzenesul fonate 2S Exanpl e 37A

9- net hyl - 3- (6-chl oro-3-pvridinyl)-3.9-diazabicvclo[4.2.1 Inonane

9- Met hyl - 3, Swv8ipggs2ky cycl o[ 4. 2. 1 ] nonane (prepared as descrd‘pﬁ

Patent 2,999,091 ) and 2-chl oro-5-iodopyridine were couple accor cfl ng t he
procedure of 30 Exanple 15C to provide the title conpound (78%yield). 'H
NVR (free base, CDCl 3, 300 MHz) b 1.23-448 (m 2H), 1.65-1.76 (m 1 H),
1.91-2.27 (m 3H), 2.44 (s, 3H, 3.18 WD 00l 44755 64 PCTNS00/ 01620 3. 35
(3K, 3483 Sheltingon bl A ifhpepd b1 s ulucibiiy, =5, 8 25
252 (M+HS*, %gugwwmyymgemnmsph@a(lcmmrldawg;mmxmeﬂmfﬂ;ered; 56 66; H,
6. t 8 N, 9 91 o

9- met hyl - 3- (cémﬁen}rat&g fimgéesg@la %gazt%{(mcyc?:ﬁ?tﬂyéo ?rlo‘Zﬁe th% tlﬁé @Mﬂ)o%ng ZG%A

4- et hyl benzﬁéla*;leHfNMRt(BMEhEdspmmdefz)820@7{1@%!)}3(E)(Br?sA AH43430)(m, 2H; treated

hL) undes a ol T80 rdnEatle B3 e ko B BRGS0k Bl “rhe 1 xtur e
was filter ede,@%f;%meﬁor@tﬁézwﬁrn,Mgggwmpre RHakeRbIEY9 BO PBisdR a2 sol i d.

The resulting solid was taken up in and washed W th saturated NaHCO3
and bri ne. mha@ggeé?h),dw&@elmcwg@alewgso4) and concentrated under
reduced pressure to provide the free base (91 %yield). The free base was
treated with 4 15 net hyl benzenesul fonate ( 1.0 eq) and the obtained solid
was recrystallized from ethanol /et hyLm;Q_ﬁte "H NVR (CD30D, 300 MHz) 8
1.83-1. (m 1 : : : ) 37 (s, 3H),
2. 44-2. %é (m 43'. I ‘ prabigclol 2. Pleplanes (1 opy)
7.23 (d, J=7.5 Hz, 2H), 7. 29’ (s ga-mliﬁzltﬁgzeﬁeéilfﬂ@)l H) 7 69 (d J=7.5 Hz,
ZH), 7.94 (dd, J=1.5, 4.5 Hz, 1 H), 8,2 (d, J=3 Hz, 1 H); M (DC /NH3) m z
218 20 (MtH) +, 235 (MtNH4)'; Anal. Calcd for C~3H,gN3 C,H80,S: C, 61.67; H,
6.99; N 10.79. Found: C, 61.50; H FfafddieqN 10.76. Exanple 38 1

S. 4S) - 2-(, 5-am nocar bonvl - -d| azabi cycl 012 2.1 ]heutane 25
bi s( 4- met hy| @bt #SH-SriGreld ey yaislazipyl}-2.prdiag 0[2.2.1]heptane-2-

S. 4S) - 5-65- am nocar bonvI 3- p ridi nyl%—%ﬁg—‘?l azabl cycl o[2.2.11he~ tp ane-2
carboxylate 30 The product of Exanpl 0.43 g, 1.43 mmol) in ethanol
(20 mL) was tr eat3gdDishlphv-B0thjip@idaging (Aldrich Cheanich! Gdnpim@H-hnd tdrt-b@yihi) and

heat ed at 50 o) .haurs, T 00/,44755 65 0, m xture
was pour ed |(ﬁg’égk%%%ﬁé%'—?yflg@%ﬁ?epé%\g2e%<afb°§%l?t5fr?ﬂa{e?aéjﬁ%%fg(“lggﬁﬁq_) The
or gani ¢ phasehenq1988) 81 16983614), warechreuessed as desdribed inBxemnple 2ALI0 pebvileessur e.
The residue was purlfled nS|Oz 5‘V to PrOV e th t|tIe
Compound (0 1o mpoynelsOa viekit 51 SEIRGD A OBEP A 5ty b4 Gy +
Exanpl e288B 4.5H), 1.90-2.09 (m, 2H), 2.31(s, 3I—I),3 35-3.45 (m, 3H), 3.53-3.60(m, 1H), 4.56(s,

0.5H), 4.69(s, 0.5H), 4.90(s, 0.5H), 5.08(s, 0.5H), 6.48(s, 1H); MS (DCI/NH,) m/z 325

(M+H)",

Example 4B
1S.48)-2-(6-chloro-S-methyl-3-
bis(4-methylbenzenesulfonate)
The product of Example 4A was processed as described in Example 2B to
provide the title compound (81% yield). 'H NMR(CDCl,, 300 MHz) & 1.84 (d, }=10.29
Hz, 1H), 1.96 (d, J=9.93 Hz,1H), 2.32 (s, 3H), 2.92-3.02 (m, 2H), 3.36 (s, 1H), 3.58 (dd,
30 J=2.21, 9.56 Hz, 1H), 3.83 (s, 1H), 4.76-4.88 (m, 1H), 6.94 (s, IH); MS (DCI/NH,) m/z

25 ridazinyl)-2.5-diazabicyclo[2.2.1]heptane




|1 S. 4Sl -2 ~5-am nocar bonyl - 33=pyri di nyl ~- 2, 5-di azabi cycl of 2. 2. | | hept ane

bi s(4-me | ~l vl benzenesul fonate) The product of Exanple 38A was processed as
described i %ﬁﬁg‘p e 2B to 10 provide the title conpound. 'H NVR (MeCOD, 300
MHz) 8 2.12 5.0 Hz, 2.32 (d, J=1 5.0 Hz, | H)PCHUSHOI60 o)

3.79 (dd, J=2.0, 10.0 Hz, 1H),460(s 1H, 488(5 1 H, 7.70 (t,
J=1.0 Hz, 1H), 8.21 (d, J30Hz 342 (d, 3=1.0 Hz, IH); M (DCl/NH3)
mz 219 (M:H)'; Anal. cal cul ated for Cf H30N406S2 C, 52.27; H 5 73; N, |

1.55. Found 51.92:; .66; N, 1

2115 hydr ox 28R ch AAMREE A ool B F oI e, 06

4- et hvl benzqneguy 700 Falut @ 5oB2aAPs. 65; wégpent but yl

(1R 4R)-5- (5-benzYl oxv-3-pyridin Iy )-2,5-di azabi cycl o[ 2. 2. | ~I hept ane- 2
car box~l ate The product from Exanpl e 158 and

5- (benzyl oxy) - 3- br ono- pyri di ne, Pr ePRLLG g 56 described in (US 5,733, 9l 2)
were coupl ed according to the procedure uescrlbed |n 25 Exanple 1 SCto
provi de 3 he tit |(E.49( ' . : Jlkepmmpl e 39B (1
R 4Rl - 2-15-benzyl oxv- 3- pyrldlny%%lﬁ g-dlazaﬁlc¥clol[2 2. | ]heptane The
product from Exanple 39A (0.52 EtOH (10 nL) was 30 treated
with 4N HCO /di OxmrﬁéﬁtMEﬂﬁﬂplstB érequaﬁ fRmAREe] MEWVRSkatddvat or 1 hour.
The vol atiles were renoved under uced pressure and the residue was

purified onNeCHBH; (hbeqat %&-s@‘%@cwmﬁi dbiogvarm ipamigrotgragratire / 1 %

YA t ‘ t lid.
V6 (00| e TR B 50 2?1%1&%@%&% 348 g A Sl L <01

by o0t 1L ORER S BRSSP, B RO B Oy B, et

at nosphere basia aah Bt)lorﬂcﬁﬁ 011687%3:1618). TThéreéBis&WStreamﬁvﬁh p-tdhehestlfomiesdi®d W t h
EtOH ( 10 and e dflltrae s cqncentrated under  reduced
pressure. 'T'k{gS PRap H’ér‘\’ﬁé{ an pp tp"{ﬁslr?%&hlﬁ?x\%ﬂ?‘&ﬂ‘ﬁ%#ggwm&PSf‘tﬂie(‘ he1 094
MeOH CH, ClZ/naxe Gorhidand) 'H IOMRY ﬂéé'bﬂﬁé CPFomrm NRHS 093 [@he1d.30 ke, appayind

(0. 168 %il eld) as a I i ow solid. The free base was dissol ved

ot o PRS0 (i, 8 Hyo Pk IR 30R (Baled. D1 D 4ms Ho RS (dflh (0. 1070 1
e in a mgiy 7L§;§q f u

rgzjuced pr e?sg}eé t rosﬁdé@%ﬁi‘z ﬂ[?’I eﬁﬁsglg f-—'g‘&%—l‘ﬁ?%%%§ﬂﬂ§f %3?/%?%? as an
off white 1Wﬁﬁ£ﬂ242{M+NNR) ( Mbﬁlxalmdl\fﬂlzg:.ﬁn&@@(% TS@HﬂBﬂD)HHI: C, 1H) , 2.28

(5. 11, 4t sﬁﬂ?&@ $udl BN T 0 ) T o Ty,
7.53 (d, J20Hz 1 H; M (DC/NH,) rﬂz 192 (MtH)'; Anal. cal cul ated for

CHZN3%SOSHZOC54O4H6O?E 16112 Found C, 54.15: H 6.11: N,
10. 83. Xam

6-chloro-5-methvl-3-pyridazinyl)-5-methyl-2.5-diazabicyclo[2.2.1]heptane

bis(4-methylbenzenesulfonate)
The product from Example 4B was processed as described in Example 5 to

provide the title compound (39% yield). '"H NMR (CD;0D, 300 MHz) & 1.89 (d, J=9.93
25  Hz, 1H), 2.05 (d, J=9.93 Hz, 1H), 2.29 (s, 3H), 2.45 (s, 3H), 2.76 (d, J=9.56 Hz, 1H),

2.97 (dd, J=1.83, 5.14 Hz, 1H), 3.39 (dd, J=2.21, 9.56 Hz,1H), 3.58-3.68 (m, 2H), 4.80

(brs, 1H), 6.48 (s, 1H); MS (DCI/NH,) m/z 239 (M+H)", 256 (M+NH,)"; Anal.

calculated for C,,H,;N,Cl+2.2 TsOH*1.80 H,O: C, 48.65; H, 5.62; N, 8.48. Found C,

48.61; H, 5.50; N, 8.53.

30
Example 7



Example 40 ( 1 R 4R~;

2- (6-chl oro-5-hydroxy_3-pyridinyl)-2.5-d~azabi cycl ol 2. 2. | ~hept ane

4- met hyl benzgpasiud-konat e 25 Exanpl e 40A 5- brono- 3-pvri di not,c,nUS 001620

3- (Benzyl oxy) - 5- bronopyri di ne (15.0g, 56.8 nmmol), prepared as rMbed in
(US 5,733,912), and 30% HBr/ HOAc (200 nlL) were stirred at anbi ent
tenperature for 16 hours. The reaction 49 xture was diluted with diethyl
ether (500 nmL,) and the resulting 30 vvhlte SO|Id (12 9 g) was isolated by
filtration. The sol '1§4S R t shepiah ) concentrat ed
NH, OH (50 nlL). After T WO 00/ 44755
67 PCT/ US00/ 01620 hours, big(d tebiny | ren e Housl® concentrated under
reduced pressure to provide the title corrpound (9.8 g, 89% as a white
solid. M5 (DCI/NH3) mz 174, 176 (MtH) +. Exanpl e 40B

5- brono- 2- chl oro- 3Jwr i di nol The prodisainpier7am Exarrpl e 40A (9.8g, 5b.3 mmol)
and NaCH (2. 40g 100 mml ated vmth NaCCl (35 m
of 10% s8I ut i orST-butrl(18.48):3-(4 HSCHo TSl gy o iERES-emper at ur e
for 16 hours and then quenched W th ﬁk_gg%amd (5 rrt) extracted W th
ethyl acetate (SOOr), dried (MS04) 0 concentrated under reduced
pressure. The reélmehmh @iwm@ddrwhcﬂiﬂmak%mﬂ%mml(twﬁjﬂcﬁn de the

titl | / NH3)
2I08 92(138”1()(|\)/|+ it 1oir2p§iéheﬁt8é€-%§ar§%la?es l%géégH 8&;‘%%@& %é{ hoe>€l)(/%etnhbxy) pvr |Zd| r~
The product (fl983ms EX39%l &1 14,04 rd prddesed gs deSGibkd imBxtampla2 Altogirdwide thé fidr (50 nl)

dd i 6, 4 I L d
i ot hy! 10 heiompaaies’s v H R EDRRbeAR LT Sl b 7 (S A3t ir & T or
30 m nutes amtmsamtzma;ﬁhmm m)saodmaueawtazcdnsm QWBKJWLS menbyl et her
(5.65 g, 70 mmuol J) et he rg}g . After
stirring at G %ﬂ’c(dtJe‘r‘r?ré} Iétltzulr*‘lz) ‘H)"r(dé ﬁ%@?é 7&% lﬁ)ﬂﬁ?ﬂes )qﬂré?t@ﬁed by

cautious ad t - acted with
i ethyl et net T aBs i e B S S K a B e
concentr at eleDnMér(DEé(UHe)ed/Zéﬁla(%ﬂt)e The residue was purified on Si02

(et hyl qgetate/ hexane (1/4)) to provide the title conmpound (8.29 g, 61 %
yield) a5 a colorless oil. M5 (DCIINH3) mz 25 252, 254 (MH)+. Exanpl e 40D
tent-butyl ( 1 R 4R1-5- (6 chI oro 5- Eampx VBet hoxv- 3-pvridinvl1-2,5

di azabi cycl o( 2. 2. ~ | at.e zy\glaz‘(llb/é%l? 252?%1/#11%00/ 01620 68

alazinyl)-
bis(4-methylbenzenesulfonate)

The product of Example 7A was processed according to the procedure described
20 in Example 2B to provide the title compound (83% yield). 'H NMR(free base, CDCI,,
300 MHz) 6 1.91 (d, J=9.93 Hz, 1H), 2.05(d, J=9.93 Hz, 1H), 3.22 (dd, J=1.84, 8.45 Hz,
1H), 3.55-3.70 (m, 2H), 3.95 (s, 1H), 4.21 (dd, J=2.21, 9.19 Hz, 1H), 5.07 (s, 1H), 7.76-
7.94 (m, 2H), 8.06 (d, J=8.09 Hz, 1H), 8.15 (d, J=9.56 Hz, 1H); MS (DCI/NH,) m/z
261(M+H)*; Anal. calculated for C,,;H,,N,CI+2.105 TsOH«0.25 H,0: C, 53.08; H, 4.87,
25 N,8.94. Found C, 53.14; H, 5.24; N, 8.87.

bis(4-methylbenzenesulfonate)

30 The product of Example 7B was processed according to the procedure described
in Example 5 to provide the title compound (53% yield). 'H NMR free base (CD,0D,



The product from Exanple 15B (1.0 g, 5.0 nmol) in anhydrous toluene (50 ni)
was treated with the product from Exanple 40C ( 1.27g, 5.0 mmol), Pd2(dba)3
(0.093 g, 0.&$ﬁ%ﬁ%gs BI NAP (0.126 g, 0.2 nmol) and sodi umtent-but oxi de
(0.83 g, 6 > The reaction mxture was heated at 80 ECT/HB0091636ur s.
The m xture was allowed to cool 5 to anmbient tenperature, diluted with
ether ( 100 nL), washed with brine ( I ,00 nmL), dried (MySGQO, ), and
concentrated under reduced pressure. TAZ residue was purified by
chronatogragqy on Si Q (S%)NECH/CHZCIﬁ% to grovide the title conmpound ( 1.0
g, 52% yi el 890 MHz)5 g3 (odHi254 (Ga=f-HCHENED) 268 6. £78-51 e ), 348 (xanpl e 40E
(1 R4R12 ~G=ghy [ l1i sdL - -cChj ] . we -1 hept ane
4- et hyl beng_efrjllglsu ‘?gﬁé?gg-r '?VC{)‘?% Egtﬁf%n@gg%?gqﬁgg)cil(/)I@Ggi;g(n%llﬁ%Z mol )
in acetoni t Bi2B&t, {80z, WH, 8:38efxrttc(th, AH):; WMADEVNHs miz@3$ (MH)'5 Agpl. and shaken
at anbi ent [at Ued Qf . 3 i . filtration
and the fiI%agﬁémﬁggEegﬁ@é%éﬁ%?%giﬁﬁégggTégﬁﬁggt%nggﬁ%g29¥ﬁg&?gsidue was
purified ond 3B, 9.080% MeOH CHZCl =/ 1 % NH4OH)to provide the free base of the
title conpound (0.121 g) as a white solid. The free base in EtOH was
treated with 4-nethyl benzenesul fonic acid (0.102 g, 1 eq.) for 10 m nutes.
The solvent was renpved under reducegapbRrysure to provide the title
conmpound (222 ngy, 33%yield) as a 2 ite solid: "HNWR (MeQOD, 300 MHz) 8
2.06 (d, J=10S@Sp2-(6-thippo-5-methoxycarborml-Bopvridaginyl)i2.j4diazabicyola(20. Bheptaney 3 H), 3
.70 (dd, J=3 .0,12.0 Hz, 1 H) 4.4 i 5(s, 1 H, 6.65(d, J=3.0
Hz, 1 H, 7.3 5 (d, J=3 .0 Hz, ; mz 226 (MtH) ", 243
(MtNH4) B Anal . Cal cul ated for C'HZN30, SC10.2 TsOHO.60 H, O C, 49.87; H

S.19; N, 9.48. Found C, 49.8b; H 5.36; 9.52. 25 Exanple 41
3- (3-pyridinyl -~,9-diazabicYbIoj4.§¥¥@%%%%ne bi ~4- met hyl benzenesul f onat e)
The product from dexdanl €S38)-6-[4-cllosrBimethuxse dtlethyiiceer ding to the

30 procedure of Exanple 37B to p
conbi ned wi th 4- et hyl benz8rESE
recrystal lized fypmy 3 5@-RB{poIRi

in
to provide the title conpound. ~H

nQV|d-h;Qe B[g

P\ GPANE£ 204

% base (86% yield). This was

S NEr<ZCAMOXNACt he obt ai ned solid was
. - L/ ethyl acetate

RN O B oSy S120 T 8 (1

H), 1.9t5 2. digzgbinyclsid)2.1)keptine2scarborjlate. prepared agdeseriged iyl Mgd.dlhembr d, J=1 S
Hz, 1 H, 4 = 7 = 7. d, J=7.
Sho g, PR Sp D BepeBilam el Rty g8 pbifie ] (1
(DCl / NH3) ntam@Rdd (Avbd-ield). 2HNMR(OBOLSYe- MR 8(1.42Ga U SH)f 1047 (s, 4.5H),

C~

2H'N3' C~q -G o . QY . : 8;..H 6.17;
N7, 57, LRI 80 6555t I o 62 PR L 0B aE U o) ot e
10 di hydr ocBlosrs, 8H), Bxsamy oSHY, 24563t (8, a SEDUS.94-5.95 (B,-M)| Hitd(s, 1H); MS
1)-2. S-di azabicvl o[ 2. 2, 2] oct ane- 2- car boxyl ate 2-5-Di azabi cycl o[ 2. 2. 2] oct ane
(390 ng?? 3.@%12%1*33?%25? "8d by the nethod of

bis(4-methyibenzenesulfonate)

25 The product from Example 9A was processed according to the procedure
described in Example 2B to provide the title compound (73% yield). 'H NMR(CDCl,,
300 MHz) 6 1.88 (d, J=10.29 Hz, 1H), 2.01 (d, J=9.92 Hz, 1H), 2.81 (d, J=5.92 Hz, 1H),
3.13-3.27 (m, 2H), 3.76 (dd, J=2.21, 9.93 Hz, 1H), 3.87 (s, 1H), 3.93 (s, 3H), 5.00 (s,
1H), 7.48 (s, 1H); MS (DCI/NH,) m/z 269 (M+H)"; Anal. calculated for

30 C,H;N,0,CI*2.5 TsOH+1.1 H,0: C, 47.61; H, 4.93; N, 7.79. Found C, 47.61; H, 5.07,
N, 7.75.



15 Sturmand Henry (J. Med. Chem ( 1974), 17, 481 ), was treated with
3-bronopyridine (54S ng, 3.S mmole), SWAP (92 ng, 0.14 nmmole), Pdz(dba)3
(40 g, O. 07weygeleshss and sodi um tent - but oxi de (431 ng 4. S r’r‘gBJE. gooo 2Bol uene
( 10 nlL) under a nitrogen atraosphere. After heating the m Xture aﬁ 7S CS
C for 2 hours, the mxture was allowed to cool to anbient tenperature and
treated with di -tert-butyl -dicarbonate 41.S g, 20 6.9 mml e) and then
allowed to stir an additional 16 hours. The reaction m xture was filtered
and concentrated under reduced pressure. The residue was purified by
chromat ography (Si 02, hexanes:ethyl acetate 9:1 toll) to provide the title
conpound (193 ng 19%yield). M (DCEE@MH,IQ_IQMZ 290 (M+H)', 307 (M+NH4) +.
Exanpl e 42B 2S 2-1 3-py; | )y 2 . } ct ane

di hvdrochl ori de The pro %6 mol e) was
txeated with a 1:1 m xture of CHZClzhydrudhibfide ( 3 m_) "After two hours, the
sol vent was renoved under reduced pressuxe and the residue purified by

chr omat oéraphy (Si 02, 30 CHCl 3: MeOH: NHA0H 95:S:0 to 95:4.S: O S) to provide
the free base. The free base was @ﬂgéfﬂ% PCT/ US00/ 01620 70 treated
w th excess 1M HCl |n di et hyI et her 0 prow de the t|tIe corrpound (65 ng,
37% vyield). 'H o 23(T [ Az 2. Qe z

‘ (
1 550 (il g b Al .

8.00 (d, J=Spré&fredas ddsciided iB(J2Med. d:heﬁn ,JEIDBY 4N, 674), Stbrono-2MBtrépyEKindIK.43 N z 190

50, 27 H0°6. &0l e g ed mty A58, i 396,31 949) 6% 88,880 ) & a3 10

(1S49)-2- &.ahmb@xwzﬁgmmirﬁhaymbm&eimw dolehegbddt Zeffix F1apioaie

bi s(4- met hyi benzenesul fonat% anpl e 43A 3-bronp- 5- net hoxypvr| dinel 5 A
suspensi on ohMieugrrpetstigyofghe spiyept, ﬂ%‘l“}“’ﬂ tHethxlpmine (0.2 8) Wagaddedapd sl y t r eat ed
with met han%.x(‘ﬂcﬁ%h&,heéte@amm@fo}zheﬁxgeme?r&a%wa; f.cataﬁsm xture was
treated with a solution of 3,5-dibronopyridine (4 g, 1le. mml) in DMF
(5.0 nL). Af(Céi&ClsﬁtQAq%@tovwﬂﬁ@mtlﬂmh@w@éct| on mixture was quenched with
sat ur at eig aqueous NH, Cl and extracted with diethyl ether (200 nL). The
organi ¢ phase was dried (MyS04) and 20 concentrated under reduced pressure.
The residue was purified by chronat BgangphhiOBon Si 02 (CHzZC12) to provide the
title conpound (2.24 g, % VI el ].ow i.d. Exanple 43B

j 5- met hod- 3- nvri di nyl ) -2. 5-di azabi diwltietido@de~i hent ane- 2 25 car boxyl ate
tent-Butyl (1S 49 di azapi c 2.2 1 hept ane- 2- ¢ rboxyl ate pr epar ed
as described in @-}J‘CPWQ%F‘ Eﬂﬂ&’ﬁ“‘“ %8‘)“5\‘53 edl‘S‘@BIMéﬂ/)e ATV li&?roduct from
Exanpl e 2¢43A t%rcgm?&k'lﬁl(ﬁ@’o ﬁelapr'ﬁlmqm(gmm l\ipﬁ(ﬂﬁlﬁﬁh'j’@l d@%ﬂ hﬁsi3l4t3 Fxanmple 1
A to provide the onpound g 0 Exanpl e
43C (m, 2H), 4.00 (d, J=11 Hz, 2H), 420(brs 2H) 7.5-7.6 (m, 1H), 8.2-8.3 (m, 2H) 9697

(br s, 3H, exchangeable).

Example 11
25 3-(6-amino-3-pyridinyl)-3.8-diazabicyclo[3.2.1]octane

trihydrochloride

Example 11A

30 The product from Example 10A (200 mg) was treated with 10% Pd/C (20 mg) in

a 1:1 mixture of methanol:ethanol (5 mL) under a hydrogen atmosphere (1 atm). After



WD 00/ 447S5 PCT/ US00/01 620 71 ( 1 S.4S1-2-(S-nmethoxy_, 3
Ryridinvl)-2,5-diazabi cvcl of 2. 2.1 ] heptane bi s~ net hyl benzenesul fonate) The
pr oduct frorpt,gx ngl e 43B was processed as described in Exara!e 2B to

provi de the 1?8 Forpound. ' H NMR (CDCI,, 300 MHz) 8 1.82BGI/USDO/0YGR0 2H)
3.02 (d, J=10 Hz, 1H), 3.08 (s, 2H), 3.63 (dd, J=3.0,9.0 Hz, 1H), 3.82 (s,
3H), 3.87 (s, 1H), 4.32 (s, 1 H), 6.33,(t, J=2.0 Hz, 1 H), 7.64 (d, J=3.0
Hz, 1 H, 7.68 (d. J=2.0 Hz, 1 H): (‘ |/ NH3) nl z 206(M+H)+ Anal .

calcul ated f CASH'N, O SZ0. 78 7.40. Found C,
52.63; H, 50 BTHONO remqve a@%ﬁﬁg fétréfawes ?L"“ﬁg‘ﬁ@?déﬂ‘f % e gssidhe triurated i i ny
)-2.5-di azaWItﬁu%y?etBeszom&awthm#emb&wd%amwidf onate Exanple 44A 15
tert-butyl ~I R 4R)-5-(5-brono-3-pyridinyll- - di azabi cvcl o[ 2. 2. 1 ] hept ane- 2
car boxyl ate The product from Exanpl e 15B and 3, 5-di br omopyri di ne were
processed as 20 described in Exanplg provide the title conpound.
Exanpl e 44B tent-butyl ( 1 _in"‘lﬁ_e_ﬁ_
R 4Rl - 5-§ 5- cyano- 3- pyr 3-d6-ampi dtempt ane- 2- car boxyl ate

avinB A -wyridingh-3 gxabig] ]
The product from Exanpl e 44A was pr ces ddas descrl bed in Exanple 32A to
25 provide the title conpound. MS @m-rﬂz 301 (M+H)*. Exanpl e 44C

(1_R 4R, -2~5-cvarge T;p?od&dﬁdrﬁlEﬁMbﬂle 21 oweld taemalvﬁmlwh@/&har tb BFofvAila the
4- met hyl benzenesul fonate The oduct of Exanpl e Aﬁ{ocessed as

descri bed i HtEsomnponed Gt yeldy oﬂll\ﬁékt(wspi“%d @%‘éﬁﬁcﬁ%@ (s; 4EDNIR( BEIAD, 300
M) 8 2.10 ( bl Oz 1 H),
3.3 8 (d. JH%d}H) s 9;1,11%2 gleﬁ%gow ‘92%83‘%5%5&%?"%%“"*(°35;°%‘33?J§? 9.0 Hz,
® 1 85 b, 10D 40 Gr BAED. 740 Gy 5, 20, @oha(rud%ble);l%-,o (sh, DHL9,10 (brig3H,8. 23 (d,
VO 001 24355 [RafSHLIS00/ 01620 J=4.0 He, 1 H), 8.25 {d. J=3.0 He, 1 H; M
(DOl I NEB) nTPSP3ER ) +) 218 (MeNHA) +; Anal . cal cul ated for
C, gH-0NADj SO. 50 HO C 56.68 H 5.55. N, 14.69. Found C, 56.92; H 5. 48:
N 14.29. S Exanple 45 (1

S, 48| - 2- (6- chl or 0- 5- hydr oxy- 3- pvri dEK&®Be L2 5_ i azabi cycl ol [2.2. | | heptane
4- met hyl benzenesul f onaj-gs.EueaBLRridMN) B3 dl%brc{?kﬂéﬂh 1{dctane

S, 4S) - 5- (6- chl or o- 5- net hoxynmet hoxv- 3-pyri di nyl)-2.5 di azabicyclo f 2.2.

| | hept alfe- 2- car boxvl at e dihydrochloride

The product from Example 11A (0.03 g; 0.103 mmol) in 12M HCl (0.13 mL) was
treated with sodium nitrite (10 mg, 0.129 mmol) at 0 °C. The reaction mixture was
allowed to warm to ambient temperature and stir overnight. The mixture was neutralized
by addition of NaHCQ, and then extracted with CH,Cl,. The extracts were dried

20  (Na,SO,), concentrated under reduced pressure, and the residue purified on Si0O, (10%
MeOH/CH,Cl,/1% NH,OH) to provide the free base. The free base was treated with 1M
HCl/ether to provide the title compound (43% yield). 'H NMR free base (CDCl,, 300
MHz) § 1.8 (m, 4H), 2.1 (br s, 1H, exchangeable), 3.0 (d. K=11Hz, 2H), 3.4-3.7 (br s,
2H), 7.0-7.2 (m, 2HO, 7.9 (m, 1H).

25

Example 13
3-(3-pyridinyl)-3.8-diazabicyclo[3.2.1]octane
dihydrochloride

The product from Example 12 was processed as described in Example 11A. The

30  crude product was purified on SiO, (10% MeOH/CH,CL,/1% NH,OH) and then treated
with 1M HCVether to provide the title compound (40 % yield). 'H NMR (DMSO-d,, 300



tert-Butyl (1 S,4S)-2,5-diazabicyclo[2.2.1 ]heptane-2-carboxyl ate, prepared
as described in (J. Med. Chem (1988) 31, 1598-1611), and the product from
Exanpl e 40C woosspisocessed as described in Exanple 40D to Péﬁﬁéoﬂ/ﬁm%‘e title
compound. MsS 15 (DCI/NH, ) m'z 370 (M+H) +. Exanple 45B ( 1

S, 4S) - 2- (6-chl or 0- 5- h~~dr oxy- 3- pyri di nyl | - 2. 5-di azabi cvcl oL2. 2. 1 ] he~t ane
4- met h~benzenesul f onate 20 The productgsf rom Exanpl e 45A (1.00 g, 2.7 mol)
in EtOH (2.0 m_) was treated with 4N HC /di oxane (5 nL) and then heated at
60 C for 4\ t@@?ﬂ@ﬁ@ismﬁwmmm %ééu'JLﬂVﬁiizm Pk s tm)a;rm' ent

t enper ature an concent r at ed under ced pressure. The reésidue was
purified or.GnodH), 31386 eAMCREGC, J13. QH%NHAMS)(WahWZdQOKMéHhee base of
the title conmpound (0.424 g) as a light yellow solid. The free base was 25
treated with 4-nethyl benzenesul fonic acid (0.356 g, 1 eq) in a mninmm
amount of EtOH for 10 m nutes then Examplentr at ed under reduced pressure to
produce_the title conmpound (0. 78 7}% ieId as a white solid. "H NWR
(MeOD, 300 MHz) S 2.08 (dp-ByH ORgdleCtaNe_1> 0 Hz, 1H),
3.32-3.38 (m 3H) 3.70 (dd, JBQ, gmg,lggd H, 4.52 (t, J=Z .0 Hz, | H),
4.65 (s, 1 H, 6.64 (d, J=3 0Hz%FIZ732dJ30Hz,1H);30IVB
(DOl / NH3) i z 23€6-Chiberg-3-pynideginy dNi-fiszabicygiolB.2.1 & psenared ppdesaritiea N3 C104S3. 0

30/o 44?554261#?’[ @@’6@‘556%%?@94) ‘%gﬁe{p‘ﬁ%&(‘a‘?é E}ﬁ'glﬂ’to the Ybcedtre 9- 29. WO

- 2- ( 6- met ~abeseriBed-inHxampidn 142 The dumzmbﬂucywdsquiﬁecﬂorfLSipz {36 ane

(1 arl oS MR RLGONS e ey R0 e S0R M ARG afford he st sompaung

car boxyl at Q4G’%@1@d)0dHNMRK@éﬁlﬁ3@aUDbﬁ 00 3B 25 .22 108D SBL) 3 3-(BrJenpEY,r i di ne
(purchased 10 from Frontier Scient] é wer e&/% oﬂj@sied as described in
Exanpl e 1 $&)+374Povsi2He 4he. F51d He. %I'@rr‘b (thd78- 8z B0 1-24d) 15438, 3808 (veH)
Exanpl e 468y gls @, ﬁ%ﬁﬁz,(lﬁ)fMS@GNNﬁ3)nvZ191 %\MH).
~yridiny))-2/5-di azabi cyci of 2 1] hept ane 15 4-net hvl benzenesul f onate The
pr oduct from Exanpl e 46A was processed as described in Exanple 2B to
prowdef the title conmpound. 'H NMWR ,1 300 MHz) 8 2.05 (d, J=11.0 Hz,
%8(d JllOHz,lH) 3.2 —30I20Hz 1H),335(s
2H) 372(dd J=3(R idind)-7.S{dinzatficyielo[2.21 1 heptite. J=1.0 Hz, 1 H),
4.61 (s, 1 H), 6.84 (d, J—Il_O besulfna8(dd 20J3090Hzl
H, 7.53 (d, J=3.0 Hz, 1 H); 06 (M+H)+; Anal. cal cul ated
for C gH23N304S0.45.0 H G C, 56.07; H 6.25; N, 10.90. Found C, 56.14; H,
6.12; N, 10.52. Exanple 47 25 f 1§E 4R1- 2-: 6- chl or o- 5- et hyl - 3- pyridin
r~l)-2,5-di azabi cyclo[ 2. 2. | ~hent a | benzenesul f onat e Exanpl e 47A
tent-bogyl tert-butyl (IR4R

(1R 4R1-5-f6-chloro-5-mnet }/ - pv Icyclol 2. 2. IIheptaneZ
(1R,4R)-2-(benzyl)-2, 5-d1azab1cylo[22 ]heptane dlhydrobromlde (124 g,35.5

mmol), prepared as described in (J. Med. Chem., (1990) 33, 1344) and K,CO, (16.2 g,
117 mmol) in 100 mL of DMF were treated with di-tert-buty! dicarbonate (8.1 g, 37

mmol) at ambient temperature. After stirring for 16 hours, the mixture was filtered and
25  the filtrate diluted with water (500 mL). The mixture was extracted with Et,0 (3x300

mL). The extracts were combined, washed with 50% brine (10x20 mL), dried over

MgSO,, and the solvent removed under reduced pressure to provide the title compound

(9.7 g, 94%). 'H NMR (DMSO-d,, 300 MHz ) 8 1.62 (m, 1H), 1.79 (d, J=9.2 Hz, 1H),

2.51 (m, 1H), 2.75 (m, 1H) 3.07 (t, J=10.2 Hz, 1H), 3.32-3.41 (m, 2H), 3.67 (s, 1H), 4.16
30  (d, 9.8 Hz, 1H), 7.19-7.33 (m, 5H); MS (DCI/NH,) m/z 199 (M+H)", 216 (M+NH,)".



30 carboxvlate WO 00/44755 PCT/ C1S00/ 01620 ?4 The product from Exanpl e
15B and 2-chl oro-5-i odo- 3-net hyl pyridine, prepared as described in (US
5,733,912) wer rocessed as described in Exanple 15C to provide the title
conpound. W,‘P/’N—B) mz 324 (MrH)''. 5 Exanple 47B (1 PCT/US00/01620

R 4R) - 2- ( 6- chI or o- 5- net hyl - 3- pvri di nvy- 2. 5-di azabi cvclo! [2. 2.1 | hept ane

4- et hyl benzenesul fonate The product from Exanple 47A was processed as
described in Exanple 2B to provide the4/itle conpound. 'H NVR (CDC13, 300
MHz) 81.89 (d, J=10.0 Hz, 1H), 1.98 10 (d, J=10.0 Hz, 1 H), 2.31 (s, 3 H),
3 .00 (dd, J=1.0, 100Hz 1H, 3EzmméslﬂzH), 3.63(dd J=3.0, 9.0 Hz, 1
H, 3.88 (s, 1 H, 4 ] y A_n_ / 7.56 (d, J=3.0
Hz, 1H); M5 (DCl/ NH3 Sl 22 = C g tat , $HzZN303SC10. 2
HzO. C, 54.12; I—{Ihdiprsﬁctﬁebm]?&mﬁﬂelle(mgi,@li)ZﬂxSOHLoﬂiEﬂmwblstréaibdlB 15

o Bl T e L S A G 5 ' 2 22

R 4R)-5-{ 5. Gitehed bxh&h@s&vdavmscuvaydrateemﬁeﬂﬂem@Bfessr 0lyRidt zd g (93apkgne- 2
carboxvl ate The product from Ex%e | 5B and 3-di chl oro- 5-1 odopyri di ne,

prepar ed as ofithsitle prsapound. ('HNERADYISO-) Ml & 151948858 .54, H’ésﬁdﬁ, bed in

Exanpl e 15C ird [ Dﬁéz (I\/H—|)+ 25
Exanpl e 4881%12’ lgsiﬁ"_d%iggg{)td?tgh?ogﬁgpggggrl | nyFI Ewgl az ’tz)sl .1

] ~hent ane 4IH&,BW)I(k;de),ehHs(ulHQAVHZMRW(MIMHJMQEXW)QZ%A was
processed azwgﬁ tibed in Exanple 2B to 30 provide the title conmpound. 'H
NVR ( MeQD, )SZO?(m 1H), 230(m 1H), 3.28-3.34 (m 1 H), 3.47
(s, 2H)103.72 (dd, J=2.0, 10.0 Hz, 1H), 4.53 (t, J=1.4 Hz, 1 H), WO
00i aa~ss 75 PCT/LlSOO/01620475( 736(d J=3.0 Hz, | H), 7.77
(d, J=3.0 Hz, 1 H): MBS (DCl/IVH3) rﬁmﬂ—@m Anal . calcul ated for

& 349NN03§§:43 B ot ol 808%. oGartfdige: H

6- chl or 0- 3- pyri dTth)duzt f@cmlﬁamnic 5&:(0@13225 m!]nbbthaghbro- -iodopyridine

bi sl 4- met hyl((?ﬁ?é%g%%&gﬁ@&@ole as described in Tetrahedron Lett., 1993, 34, 7493-7496),

1S Pd,(dba), (0.13 g, 0.16 mmole), BINAP (0.22 g, 0.34 mmole ), and sodium tert-butoxide
(0.325 g, 3.57 mmole) in anhydrous toluene (10 mL) were heated to 70 °C for16 hours.

The mixture was filtered, concentrated under reduced pressure, and the residue purified
by chromatography (silica gel; hexane:EtOAc, 9:1 to 1:1) to provide the title compound
(0.522 g, 67 % ). 'H NMR (DMSO-d,, 300 MHz) & 1.33-1.38 (m 9H), 2.50 (br s, 2H),

20  3.02 (m, 1H), 3.16 (d, J=10.17 Hz, 1H), 3.27 (m, 1H), 3.53 (m, 1H), 4.43 (m, 1H), 4.58
(br, s 1H), 7.11 (dd, J=3.05, 8.81 Hz, 1H), 7.24 (d, J=27.46 Hz, 1H), 7.77 (d, J=3.05Hz,
1H); MS (DCI/NH,) m/z 310 (M+H)".

Example 15D

25 -2-(6-chloro-3-pyridinyl)-2.5-diazabicvelo{2.2.1lheptane

4-methylbenzenesulfonate
The product of Example 15C (478 mg, 1.5 mmole) in CH,Cl, (3 mL) was treated
with trifluoroacetic acid (3 mL). After stirring for one hour at ambient temperature, the
solvent was removed and the residue dissolved in saturated Na,CO, (20 mL). The
30 mixture was extracted with EtOAc (4 X 20mL), dried over MgSO,, concentrated under
reduced pressure, and the residue purified (SiO,; 10% MeOH/CHCl,/1% NH,OH) to



Exanpl e 49A 10 tent-butyl 2,6-diazabicycloj3.2.1 |octane-2-carboxylate The
product from Exanple 35B (140 ng, 0.568 nmol) in CHZCI, at anbi ent

t enperat ur e w@godss&ated with triethylamne fol l owed by di

di car bonat e. ﬁoe solution was stirred for 2 hours, dilut eaﬁﬁ"%ﬁ‘fpglgﬁur at ed
aqueous KZC03, and extraced with CHzCl12 (2X). The organic extracts were
conbi ned, dried (Na, SO ), and concentrged 15 under reduced pressure to
provide 190 ng a colorless oil. A suspension of the oil and 10% PdI C (20
ng) in Me re ¢

(bal l oon) f rgv'é hgtﬁeg%@ Tﬁé {r{ aﬁgge H&&%&te?%ﬁ%%@ﬂ%ﬁﬂﬁﬁﬁﬂéﬁ%ﬁ& t%r ough a

pl ug of Celutleeco(rﬁibﬂﬁ(zsmgj‘fl)l%)T[tqD’P r8. 21r(at0élyMsOH);hHNMR(alDM$0t—d;, J0ovi de (106

ey "DaobiekbiisS ESTREE 18 Ba B gt 36035 8 80l o 222
6- (6-chl or 031%; @m'(&h Mﬁr%@sdmmw@nﬁ)af&@ 53)8 ppﬁ@n&smqﬁmyyl ate The

product from Exanp 49A and | or o-5-10do i ne were processed as
descri béd |?11E§ddn{ﬂ3é)513ﬁ2ﬁé 1@&3% Hiéntm)b g“?:(ﬁ‘dp?}éﬁblz(@@@/gﬁﬁ@ d) as a
light yello 6 Exarmt:

6~6- chl or o- gyrﬁzdgﬁ)l}ﬁwwmag cyc f’ﬁ‘.ﬁgt.’ élgﬁgﬁﬁ HERS RO

4- met hyl ben@gegi3eyuHf Ha%MN[11.90eFmddl,ci3.481 Bns. 1o 2n0.87.49B (40 ny, 0.12 mol)
in EtOAc (3 nm.) was 30 treated with p-tol uenesul fonic aci dnonohydrate (59
ng, 0.31 mmol). The sol ution was refl uxed for 2 hours and allowed to cool
to anbient tenperature resulting i nEfspipieatd on of WO 001 44755

PCTNS00/ 01620 76 a precipitate. The preC| pltate was_trjturated with diethyl
ether (3¥X) and pl adBf gachlorosdspyridazingl g0l g hentavson of the title
conpound as a white sol i d "bi%&@@g&e%ﬁ%&tégm 1H), 2.14-2.28 (m 3H),
2.99 (s, 6H, 2.99 (dt, J=5.5 (dd, J=6.6, 13 .4 Hz, 1
H, 3.56 (d, J=12.1 Hz, 1 H), 3.77 (dd, J=4.4, | 2.1 Hz, 1 H, 4385 (m
2H), 7.25 (dd, J=3.2, 9.0 Hz, 1 H) 4. J=8.5 Hz, 4H) 7.40 (d, J=9.2
Hz, 1 H, 7.68 (d, J85Hz 4H) , 1;_%%&?_5__ J29Hz 1H) I\/S(CI/NH3)n12
224, 226 ( M+H)tert-bAryh{1R 4Ba45e(d b tidagihix)-2 2766} e Pland=)

5. 32 95 6. 34. Found: C 51, 31; HS%A‘E?_%I(_G 21 10 Exarrple 50( 1

R. 4R) - 271 5- am nocar bonvl - 3- pvri di nv ®di azabi c, ~rcl oL. 2. 1] I hept ane

bi sl 4- met h- y| bermne pagudtifoRAE @npXN3BRne 35%h1d§0pyndazmc (purchased from

tent-but~rll] R 4R) -5-15-am nocar bonyl y 5-di az | of 2. 2. 1] he
yt ane- 2 car%’&%c}fQ%“’én‘?ﬂgoﬁr“fﬁfflﬁi?ceﬁeg)ﬁ’iqﬁﬁﬁ’ﬁ éi‘&ép(}?éé g@gfw}@ cording to
the proced%ﬁlp@%cr't{b@dm(ﬁmﬁwpio@ ﬁﬁéapz;mrpm)d@.gzhﬁ stzn)lmmrmound- VS

(DCI/NH3) mz 319 (MH) + anpl e
J=12.17Hz, 1H), 3.3-3. 51 (m 2H),3 55 (m, 1H), 4.49 (m, 1H), 4.86 (br, s 1H), 7.12 (m,

20 1H), 7.51 (d, J=9.49 Hz, 1H); MS (DCI/NH;) m/z 311 (M+H)".

Example 16B

bis(4-methylbenzenesulfonate)
25 The product from Example 16A (353 mg, 1.1 mmole) and para-toluenesulfonic

acid (660 mg 3.5 mmole) in EtOAc (10 mL) were heated at 70 °C for one hour and then
cooled to ambient temperature. The obtained solid was washed with EtOAc (2x10 mL),
ether (2x10 mL), and dried under reduced pressure to provide the title compound (597
mg, 94.7%). [a]p,? +59.3 (c 1.0, MeOH); 'H NMR (DMSO-d,, 300 MHz) § 1.96 (d,

30  J=10.51 Hz, 1H), 2.17 (d, J=10.17 Hz 1H), 2.29 (s, 6H), 3.24-3.28 (m, 2H), 3.56-3.67
(m, 2H), 4.53 (s, 1H), 4.95 (s, 1H), 7.11 (d, J=7.79, 4H), 7.21 (d, J=9.41 Hz, 1H), 7.49



1 R 4R)-2-15-am nocar bonyl -3-pyridi ndrly-2.5-di azabi cycl o[ 2. 2. 1] he~t ane

bi sl 4-met h, ~r| benzenesul f onate) The product from Exanpl e 50A was processed
as described in Exanple 2B to 25 provide the title conpound. "H NVR (MeQD,
300 MHz) 8 2YOBYH4S 3=12.0 Hz, 1 H), 2.25 (d, J=12.0 Hz, 1PEWPSWOLEL 3. 52
(m 3H), 3.82 (dd, J=2.0, 100Hz 1H) 4.65 (t, JlOHz, 1 H, 596 (s,
1 H, 814 (dd, J=1.0, 30HzIH) 32(d J=2.0 Hz, 1 H), 8.47 (d,
J=1.0 Hz, 1H); M5 (DCI/NH,) mz 219 (I\/#?I) ; Anal . cal cul ated for
CZ4I—|30N40 S~0.40 TsOH1. 0 HZO _C, 50.49; 5.57: N, 8.79. Found C, 50.53;
H 5.75 N, @Jﬁﬁsllléeﬂam(é 5949 Hag lé)DM&l( NEETREEN VEFD Apal- 1

R 4R1-2- (6 t I ) [ | hept ane
4- et hyl ben?g]lrclggoglcggﬂgfdg ?Vd é? ﬁy% ¢%brﬁ6?r‘%g%qf:8uﬁ%;&oqg 7rare}§#odxgypyr| di ne
The product Nf .80 Exanpl e 4OB (1 29, 5.8 mol) in diethyl ether (5 nL) was
added to a suspension of NaH (181 ng, 7.5 mmol) in dry DW (30 nL) and
diethyl ether (6 nL). After stirring at anbient tenperature for 30 m nutes,
the m xtaure was treated with a sol ugk @_ﬁg]@ﬂ 7i odonmet hane ( 1.06 g, 7.5 mmol)
in diethyl ether (3 nL) and stlrrln 10 was contlnued for an additional 30
m nutes. The reacti on {PfRbers ASHEGINYER g IAPIIIE0 nl), extracted
w th diethyl ether (100 ni), dr4 ﬁgthgmgﬁ AR concentrated under reduced
pressure. The residue was purlf‘—cr'bn_'S_O’Z—{_Tﬁyl acet at e/ hexane, 114) to
provide the title conpound (0.32 g, 25% as a colorless oil. MS(DCl/NH3)

m z 222/ 224/ 226 (M+H) +. 15 Exanpl e Jligat-butyl ~ 1

R 4R) - 5- (6- chl pro-5- met hoxv- 3- pyri oé%r?‘a:é—% -di azabicyclo ~[2.2.1 )heptane-2

carbox 10ate The 3.43) 2 S1hdrabiogklé[DR. Iilieptne D -chrboxpldxanpl e 51A

were 20 processed esc ed. in Ex e 15C t ovide the title conpound

(74 %yield). FY% %%zs ~daggbi xﬁ{ﬂ? ﬁ]*EREiﬁfij?'ﬁgfgi"Yé?‘? prepared as

R 4R~-2-| 6- a&bﬂeauéf Wdhgﬁeﬁ,_('lpmlwllf}%)lﬂzl &m-amiabf« WineQlaZareh | | hept ane
e

25 4-nmeth ~L| benzenesul f onate The product from Exa 51 B was processed
as descri befh mcm)mmmqﬁ%@w@smw i Exa@p@o%p@queabe ey el d) 'H
NVR ( MeOD, ;

o (o, m%%9 {99%, Oﬁel?)z?,ﬁglmﬂ;tﬁcp ddéMﬁi“)&]h%%.é%i),(l%&%%&d% 80 15, 1
H, 4.4B (3191-2H§5 (m42H)93 14s(d, I=1#y Hz60.68), 623 (432147 Hz,,O 3H)ej.37-3.488m(d, 3=2.0

g,oeﬂzz’znégz;s 3%5%/8%2631'12—15%%@(‘%? B 621%5 Use ’C(K#’%gggﬁm% Sdrd ¢, s0. 94:

H 5.57; N, 88395, 1H), 1\»-001 (4785, 785-8.06 (m, 2H); MS (DCI/NH,) m/z 276 (M+H)".

Example 17B
20 18.48)-2-(3~pyridinyl)-2.5-diazabicvclo[2.2.11heptane

4-methylbenzenesulfonate

The product from Example 17A was processed as described in Example 1B to
provide the title compound (65% yield). 'H NMR (CDCl,, free base, 300 MHz) & 1.82-
1.98 (m, 2H), 3.01 (d, J=12.0 Hz, 1H), 3.08 (s, 2H), 3.67 (dd, J=2.0, 11.5 Hz, 1H), 3.76
25 (s, 1H), 4.32 (s, 1H), 6.78-6.85 (m, 1H), 7.05-7.13 (m, 1H), 7.82-8.01 (m, 2H); MS
(DCI/NH,) m/z 176 (M+H)’, 193 (M+NH,)"; Anal. Calcd for C,,H,;N,°1.0
TsOH«0.4H,0: C, 57.58; H,6.20; N, 11.85. Found C, 57.85; H, 6.33; N, 11.47.

Example 18

30

dihydrochloride



Exangle 52 f 1 S.4S7-2-(5-gyrimdinvll-2,5-diazabic3rclo~2.2. | |heptane
4- met hvi benzenesul fonate 5 Exanpl e 52A PCT/ USO0/ 01620 tert-butyl (1

S. 4S8l -5-(5-p=rrj i nvll-2.5-diazabi cycl o[ 2. 2. 11 heot ane- 2; te
tert-Butyl ?5.@,%‘%92 5-di azabi cycl o[ 2. 2. 1) hept ane- 2- car boxgﬁﬁ?@%&go ny,
1.6 mmol ), prepared as described in (J. Med. Chem, (1988) 31,1598-1611),
and 5 10 bronopyri m di ne (purchased frgQm Acros Sci entifi C) were processed
as described in Exanple 15C to provide the title conpound (99 %yield).
MS(DCI/NH3) mz 277 (MtH)' . Exanple 52B 15 (1
S,4S)-2-(5-nyrimdinyll-2.5-di azabi cycl of 2. 2. 1 | hept ane

4- et hyi _benzenesul fonate The prodggimdié pgR Exanpl e 52B was processed as
described in Exarrple ZB to prOV| de t e title co oun

(MeOD, 300 fotibutyB(18.4 oraR-pwidinyDs2. 5-dinzabicyglof2.2.11he

2.5
EDO $ (%)Cl 7N )terﬁPéty&(.}$4m stiadahofohi2.2 ] ]mlﬁt%rtﬁe%@a%léo?(yla% ]ﬁ)'edag 57 (51

TsOHO. 25 H, §ascribed 3. Ned. Bherh., @O88)N], 15984161 1) Fandicdmercipdly available 25- 89 N,

;gelt th eEXEi%elggggé?qc 1e?e %g §ed%.§ escnq)ed mnﬁlxa}np?e 25A fyp%\%)é e ﬁé eOf 2.2.1] heptane
S, 4, S~-5- ISO%Q{, bon 2 5-di azabicyclo(2.2.1 ] heptane..2-carboxvlate 30
tert-Butyl rﬁ%} 2, |azab| cyclo[2.2.]1 ]heptane-2-car boxyl ate, prepared
as descri bed in (J. I\/bd Chem, (1988) 31, 1598-1611), and 3-bronoqui noline
(purchased WD 00/44755 79 PCT/ US@QLAKOZeR from t he Al drich Chemi cal Co.)

were coupl ed according to the procedure described in Exanple | A to provide
the titiloe conpound.(1EASRD!echi®B25ytidinyl)-2,5-diazabicyclo[2.2.1]heptane

S.4S)-2-(3-gui nolinyl)-2.5-di azabi 1 ~heut ane acetate The product
from Exanpl e 53A was processed as %@g{rﬂg‘é%g in Exanple 34B to provide the

crude hydr ochl orfhd @rodiéteront Exhenpleyiioedsiupated withdis! pmtilefritcedfowthﬁr eparative

HﬁlzlgAf:V\gt/g: S‘EII\Slgvaffﬂg‘t%géﬂ‘aRt ﬁiﬁ“&?%ﬁ’u‘ﬁﬁﬁ% owoée %) %@%cdnpound after

renmoval of @9{#%@80{&‘@14%@H¥6@(&r.ESSS,IBQHZ 1H)M/Rd(l‘v’3mlz,$ﬂl)9mfm) 8 1.90
(s, 3H), 2.06 (br ZQH (B5 @711 Mo 19, 3.30, (br s,
2H), 3.W1 (le)ﬂ&Xsz IIJILWS@@ s)mfzm (

Example 19
3-(5-chloro-2-pyridinyl)-3.8-diazabicyclo[3.2.1]octane

dihydrochloride

20 Example 19A
tert-butyl 3-(5-chloro-2- iazabi
tert-Butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate, prepared as described in

8-carboxylate

(J. Med. Chem., (1998) 41, 674), and 2,5-dichloropyridine were processed as described

in Example 10A to provide the title compound.
25

Example 19B
3-(5-chloro-2-pyridinyl)-3,8-diazabicyclof3.2.1]octane
dihydrochloride
The product from Example 19A was processed as described in Example 10B to

30  provide the title compound. 'H NMR (DMSO-d;, 300 MHz) § 1.9-2.0(m, 4H), 3.2(d,



(d, J=10 Hz, 1 H), 4.33 (br s, 1 H, 4.80 (br s, 1 H, 7.34 (m 1 H, 7.46
(m 2H), 7 73(br d, J=7 Hz, 1 H, 7.87 (br d, J=7 Hz, 1 H), 8.5l (br d,

J=3 Hz, ﬂ;@ﬁ%anple 54(1

S. 4S) - 2- (3 et VA i sot hi azol yl)-2,5-di azabi cvcl o[ 2.2. | PEEP0HPBE2GCcet at e
20 Exanple 54A tert-butyl ( 1

S, 4S)-5-(3-nmet h-5-isot hi azol yl ~-2. 5-di azabi cycl o[ 2. 2. 1 | hept ane-2
carboxylate tert-Butyl (1 S, 4S)-2,5-di azabi cyclo[2.2.1

] hept ane- 2- car boxyl ate, prepared as described in (J. Med. Chem, (1988) 31,
1S98-1611) éﬂbllszaﬂmmdl@m:mﬂf)l.?@& Wk blzel H)2B8 (idefrair 5 4. 1ddz, dB3S2 Med i n (US
3, 840, 665) I acc e scribed in Exanple | A
to provide ?ﬁ%?ﬁfﬂ@ &Q brosuggg’ h@gﬁ%{%ﬁgﬁ% %&ﬂﬁ

11S. 4S1- 2- (3- et hyl - 5-i sot hi azol yl ) - 2, 5-di azabi cycl o[ 2. 2. 1] hept ane 30 ac- _
et~te WO 00/ 44755 80 PCT/ US00/ 01620 The _product from Exanpl e 54A was
processed as described in Exarrpl e SMOW de the title conmpound. 'H NMR
(MeOD, 30 MHz) b 1.844 =11 Hz, 1H), 2.18
(s, 3H, 3.06 (m 2 H, 4.05 (br s,
1H), 4.17 (br s, 1 H), 599(5 l_le)L@&B_QEikrrpleSS

~1 R4R -2-(thi enof3 2-b] pvridin-2-~I-2,5-di azabi cvcl of 2. 2. 1 ] hept ane
acetate 10 Exanple SSA tert-butyl ( 1 R 4R)-S ~thieno f

3.2-bl p~ridin-2-y12. 5-di azabl cyclo mm&mléhent ane- 2car boxvl at e The product
from Exanpl e 15B ang % f 2 b [ ed as described in
(J. Het. Chem (1984 - ' scr+t€d in Exanple 15
1 Ato provide the title conpowﬁablmm]}{é@!e( 1R 4R) 2- (thienof 3

(2-b] pvridin-2-yl %%2 5-di azabi cycl o | ]heptane acetate 20 The product
from Exanpl e 55A(eadShl- Hﬁ'@é‘é@ﬂphﬁgyl&égﬁw]ﬁﬁﬂ( ‘n Exanpl e 53B to provide the
title conpo r J=11 Hz,
S 500 %‘Hgﬂxy thﬁl#%f&xwgf}a?&gdﬁ{g%ﬂ)etﬁylhuﬂ&hﬁlﬁenzgﬁél);tdfoaatgffl SBra. 6;4 o
J=10, 2 Nz, mmal) prepargd & deparibed in1J. Nfed. Ehcsnzlf(% 3% 13%)|a9d36 18 (s 1H, 7.01

(E;jgrrpi] e85 64§4-}%'8° W‘?Péég@gg%}(d) |9%VT?1‘_§ rggodm I az a OIu%I}('rz\gTré ?ﬁatgi Tﬁfrﬁgﬁgcn e .25

fumar at & 30 chxlérhipine P mixanrd whn,r.toyled,gilwmil'@dd-t};’xb fileer ciike amabashefl AitR 20 1
nonane- 3- ca vl ate 001 44755 PCf /,USQ0/ 0,16
0 Not oyl - 5. BECREAOHRSRC LT EHe 15 FoRBmL RO S s i 3 b Sl W as

descri bed i pm(iﬁé‘a b?.cBRthatdBdabhy (sNic& kL hexé.rﬁ@EmlAc, at o 10) towisvild watisl Wit h
triethyl amcg]xgpound (410 mg, 46%). 'H NMR (DMSO-d,, 300 MHz) 8 0.86 (d, J=8.5 Hz, 1H),
1.62 (d, J=9.7 Hz, 1H), 2.42 (s, 3H), 2.44 (m, 1H), 2.66 (dd, J=2.4, 9.5 Hz, 1H), 2.99 (dd,
20  J=2.0,9.5 Hz, 1H), 3.39-3.48 (m, 2H), 3.62-3.41 (d, J=9.5 Hz, 1H), 4.23 (br s, 1H), 4.35
(t, J=5.1 Hz, 1H), 7.31 (m, 1H), 7.43-7.46 (m, 2H), 7.62 (m, 1H), 7.71-7.74 (m, 2H),

8.31-8.43 (m, 2H).

Example 20B
25 (1R.4R)-2-(3-pyridinylmethy])-2.5-diazabicyclo[2.2.1]heptane

trihydrobromide
The product from Example 20A (320 mg, 0.9 mmol) in acetic acid (3.4 mL) and

33% HBr/acetic acid (7 mL) was heated to 70 °C for 18 hours. After cooling to ambient
temperature, the precipitate was filtered, washed with ether, and dried. The resulting

30  solids were recrystallized from EtOH/EtOAc to provide the title compound (332 mg,
80%). 'H NMR (DMSO-d,, 300 MHz) § 2.22 (m, 1H), 2.47 (m, 1H), 3.29-3.48 (m, 2H),



(6.7 g, 66 mol) and di-t-butyl dicarbonate ( 14.4 g, 66 mmmol ). The m xture
was allowed to warmto anbient tenperature and and stir for 12 hours. The
reaction m xd/hfsh@S S washed in succession wth saturat egciijdbghisand
brine. The organl c phase was dried (MySO-) and concentrated under reduced
pressure to provide the title conmpound (99%yield). M5 (DCI/NH3) mz 241
(M+H) *. Exanpl e S6B 10 t-butyl 3.9-di apabicycl oL4. 2. 1] nonane- 3-carboxvl ate
The product of Exanple S6A was processed (on 33 nmol scale) according to

th d d t & (A | d VS
(D01 Ny i b3S @, 79 b 10 M) P30 i i), SOTRRUN, 162 (M el ).
9- (6- chl or . R®-p¥g (mali2ey] MS&)GVNH;)MMWM‘&I) /Aml. Ealcﬁ&tﬁé{u?{zt%‘? boxyl ate The

product of Exanpl e 56B ( ar 0 ne (21 nmmol) were
coupl ed acddpPAdhPh %r%cgg‘gge%{ag%%g%g ’l@(ﬁfg ﬁ?@ﬁ gbt he title
conpound (21%yield). M5 (DCI/NH3) mz 338 (MtH)*, 3S5 (M+NH4) *. 20 Exanpl e
56D 9- (6-chl oro-3-avridinyll-3.9-di azabi czcl of 4. 2. 11 nonane fumarate The
product Sof Exanpl e 56C was treated fluoroacetic acid according to
25 the procedure Qv (PR idfd R DY IheftiRmat ogr aphy

(SIi O~; 10% MeOH: . i ree base was conbined with
fumaric acid (1.1 eqg.) in hot ¢ ng, the title conpound
separated as a solid in 9?2%vyield. "H NWR (CD,OD, 300 MHz) 8 1.84-2.08 (m
3H), 2.22-2.S6 (m 3H), 292302(m 1H), 3.16-3.29 (m 2H), 3.58 (d,
J=4.5, 13.5 Hz, IH), 4.47-4.55 (mE @ple2157466(m IH), 30667(s 2H) ,
725(39 2H), 7.86 , AH) ; I\/B ). 238

00/ 447 82 PSS iQrero-l e : ZAU1E A
5.70; N, 11.88. Found: C, 54. 33 H, oKZ]ateN 11 77. Exarrpl e 57 5

3-(3-vvridinyl_)-3, 7-di azabi cvcl of 3. 3 L]
bi s( 4- met hy| benzetBstyl (1548)-5-dmzabigyclo(B2 hSQt?’E? %W?odm% Breparefl 85; a7 abi cvel o

3.3.1 | e bed i
EGam 51) nnO%as‘?r_]rﬁ)e&? a: MePc?ZrﬂOU@w)ﬁ [ B98. 13}i)%@@?%6%§@%%§n@§2d scribed in

3 br ormpyrlpiepmedmrdescpb@bas&%ﬁlﬂéﬁﬁ@és/e!relcb@deq ascqdiagsl the progedurene pr oport i ons
reagent s were chan from Ex t ha g 383d2( dba) 3 (0. 02
eq) %IQAP %?5°fdﬂ§dé'gl§ aﬂ?ﬂedlm(&r ggqﬁéltﬁlf B&th&:{{ Ie corrpound was obt ai ned

in 25%yvyiel gyefyer purification by fl ash chromat ography (silica 15 gel;
CHCl 3: MeOH: NH40H; 90:5:1). MsS (DCI/NH3) mz 204 (M+H) +. Exanple 57B
3-(3-pvridinyl)-3,7-di azabi cvcl of 3. 3. | | nonane

Example 21B

20 4-methylbenzenesulfonate
The product of Example 21A was processed as described in Example 2B to

provide the title compound. 'H NMR(CDCl;, 300MHz) § 1.78-2.00(m, 4H), 2.97(d,
J=12.0 Hz, 1H), 3.05(s, 2H), 3.62(dd, J=3.0, 10.0 Hz, 1H), 3.81(s, 1H), 4.28(s, 1H),
6.42(dd, J=2.0,8.0 Hz, 1H), 7.31-7.51(m, 5H), 7.65(d, ]=3.0Hz, 1H), 7.78(d, J=3.0Hz,

25 1H); MS (DCUNH,) m/z 282 (M+H)"; Anal. calculated for C,,H,N;0,5+0.30 TsOH-0.55
H,0: C, 60.86; H, 5.97; N, 8.16. Found C, 60.83; H, 6.00; N, 8.12.

Example 22

30 4-methylbenzenesulfonate



bi s(4- met hyl benzenesul fonate) 20 The product from Exanple 57A was treated
with p-toluenesul fonic acid (2.0 eq) and the obtained solid recrystallized
firom ethan(’\%é J%%r to provide the title conmpound (53%yvyield "H NWVR

(CD, 0D, 300 @t’ 3. 04 (m 2H), 2.37 (s, 6H), 2.39 (m 2HPC 929’”’(6#1 2H) ,
3.3 (m 2H), 3.S89 (bd, J=13.24 Hz, 2H), 4.04 (bd, 12.14 Hz, 2H), 7.23 (d,
J=8.09 Hz, 4H), 7.67(d, J=8.09 Hz, 4H)53788(dd J=5.52, 883Hz 1H,

8. 20- 8. 24(m 25 2H), 8.50 (d, J=2.57 Hz7 1 H); M (DCI/NHS) mz 204 (MH) +;
Anal . calculated for C 2H'N, 2. 2 TsQHH20 S6.01; H 6.04; N, 7.1 S. Found
C, S6.25; H, 6.10; N, 6.79. Exarrplg}?@pl—iz—-

3- (6- Chl or o- 3- i h8y-53¢5hyd 0rhye

4- et hyl benzenesu O 0C anpl'e 58A
3-16-Chl oro- 3- p~rridin~) - 37d|azab|_€9.%3¥é§§¢33 | nonane

3, 7-Di azabi cycl son, G L.

et. al., J. Of%‘?%djac%fgb%gg&p(l%ggg?f%g%lqgﬁgflflﬁﬁpé?o& ‘%édopyrl di ne

¥\/|er ehpr ;ﬁces&mhda&ﬂ‘ﬁlwe_ I (he2w) queEng@nEtg_?sKﬁ%(l}lamggmmomhm&s eddbyt ]
ash chrongi ogr a .(silica.ge rovi de the

i E1e compothroaHBun ey SRt o A A TS Cpera i FRtne & 588 10

3- (6- Chl or oregroRdd bydfiltatid: Fhé fitttatezwasi dilvel 0fitR diethyl ethelqNzsHaL), washed with

4- met hyl benzenesul f onate The product of Exangl e 58A was treated with

p- t ol uenesuptirsadtic éMgéoe)lw@C@asensﬁeﬁ prdler tseucsdt prsEp Lo | Tihg rosidue Yas al | i zed from

f\’/}_';‘ ?”g' /2 eggﬁﬁnf{eﬂ b&')éﬁ‘\ﬂn%é%fapﬁy & élb%@m/@i{ é%&op)/dv?deqple titld %ﬂ@ﬁ‘g% 5300

o] i il g insn 20,7 20,

J =813 Hz, 2H), 8.1S (d, J=3.39 Hz, 1H): MS (DCI/NH,) mz 238 (MeH+

Anal . cal cul ated for C, ZH 6Cl N31. 1MH20 C, 54.25; H, 5.96; N, 9 63.
Found C, 54.05; H, :

6- (3-pyridinyll-

Xade2 1 A sptang
~2-ni tronhenyl )sul fonyl | - 2- azabq-ﬁgtﬁylg&mgnﬁmfdnakhept 5-ene
2- Azabi cyclo[2. 2.1 ]kept-5-ene (52.5 g, 54 mmol e), prepared as described in

(J Am em Soc . The pragigetfroppExany . W35, quﬁssﬁefr%ﬁé@m%ﬁwple&ﬁ foride (1
9.6, "ﬁi’&bﬁé X0 96 @h‘y‘ww& @‘e@wﬁizfézfé“f?&qu\?gﬁs‘iﬂ”b' ned in

rrethylene I ori under "a nitrogen at nosphere an ti’'rred for 16
hours. The ?.é&(dxhbholﬂzxﬂdl)r 83334230, &ftlbehdhéddl mmlmwrlféﬁ&ﬁl (sLJHand t he

phases sepa T r H 00 ni),
dried ( |\/gso§l§§ B B2 LA 5 A1 170 uceg%g\@‘g‘d’ﬁy) B b se b
Anal. calculated for C,;H;,N,0,S¢0.55 TsOH»2.35 H,0: C, 50.04; H, 6.06; N, 8.40.
20 Found C, 50.09, H, 6.35; N, 8.38.

Example 23

4-methylbenzenesulfonate
25

Example 23A

tert-Butyl (1S,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared as
described in (J. Med. Chem., (1988) 31, 1598-1611), and 5-bromo-2-methyl-pyridine
30  (purchased from Emka Chemie) were coupled according to the procedure described in
Example 1A to provide the title product. MS (DCI/NH,) m/z 290 (M+H)".



PCT/ USO0/ 01620 The residue was purified by chromatography on silica get

(chl orof ormthen hexane: EtOAc 95:5 to 8:2) to provide the title conpound
(23 g, 23% gVS (DCI/NH3) me 281 (M+H)+, 298 (M+N l e 59B .
3- benzyl - Eﬁt@bﬁ% t rophenvl )sul fonvl]-3.6-di azabi cycl o [3@?’?38@2&? Ozone
(03/02) was bubbl ed through a solution of the product from Exanple 59A (5.6
g, 2 mmol) in nethanol (100 nmL) at -784, After one hour, a stream of
oxygen was bubbl ed through the reaction m xture to renove excess ozone. The
m xture was treated 10 with dinmethyl sulfide (2 nL) and the reaction

m xture was allowed to warmto anbient tenperature. After 30 m nutes,

benzyl am ne hydrochl oride (25 g, 179_@@_&_23_@nd 3A nol ecul ar si eves (309)
were added. After 2 hours NaB CN G.. added and the
reaction mxture st kSar24(6 22 : Hids were
removed by filtration, and the mn{gﬂ{ @Zemf entrated under reduced
pressure. The 15 residue was diTuted wih water ( 150 nL), acidified with
6N HCl (200 ni), Thewproduct fmzdixamplstZM wapprogesed@s descrildlin BxaaptyPRites added t o

bring the m xt (Sx 200
1) S The: exieteds feRophie, A Rk Ry iPRe)d LREIE b B 006 G
resi due was (QUe9. DHade,w 4275, B} DYY @plyy.0dkz, Hi), 3.03-3d6m( ZEEB .85 b«ﬂQ#szOO. Oto

i ! U B AR by LD s g2 T

product of E&almlﬁsﬁ(%BmJoﬁﬁgH)MMIMH,DWPMB(WH)UAMI&[&M&I@H with 25
nmer capt oaceti c_aci and lithi um hydrOX| de (0 489, 20

nmol e) . 1f t EnetsdN:P5S élé)T&Wdé)rﬂéchlq ?6@%%‘1 SRR & ond C50nYHs6.0% he
reaction m xjy4hnHg was poured into saturated NaZC03 (20 nlL) and extracted
with EtOAc (5°Xx 20nL). The organic extracts were conbined, dried (KzCQ,),
and concentrated under reduced pressure. The residue was purified on silica
gel (CHCI 3: MeOH: NH40H 95:5:0 to 9: 1& gto provide the title 30 conpound
(450 nmy, 45%yield). M5 (DCI/NH3) m M+H) +. WO 00/ 44755

PCT/ C1S00/ 01620 85 ExafiRl4R)29B p3ridieyiy-2.5-dkzatdeyeiof2.2li jheptine3. 6- di azabi cycl of
3.2.1 )octane The product of Ex | e 59C(S 0 ng, 1.4 nmole) and
3-bromopyridine (340 ny, 2.15 %@@M&E’ﬂ»ed usi ng the procedure of
Exanple | A to provide the title 5 conpound (306 ng, 90%yield). M
(DCI/NH3) me 280 (M+H) +. Exanpl e 59E

6- (3-pyridinvll-3.6-di azabi cvcl o' ~[@2¥!—‘£¥;2ﬂ6ct ane The product from Exanpl e
59D (290 ny, 1ok iRl e 4R)-S(LhRNRN)-A Zdidzableycl %1& %aﬁétéicﬁﬂto 14 20%
Pd(OH) z/ C (117 under a hydrogen at nosphere ours. The
reaction mxture oduct frem @dmnmaliﬂl@d%r%myndmdahﬁﬂ@ﬁ Aldsighced

pressur T i

G 3: 1B RO G FouBlghp g R HERLE R i Brdiple LoC 0 1 (42
21 %yield) prdeeMM:ﬁt(eGBﬁﬁ@ndBMS(IDIG‘.i/N)HJhnBHG(MbH)s, 1 H, 2.912 (br s, 1
H),3.40-3.70 (m 8H) 4.51 (m 1 H}, 7.84-7.85 15 (m 2H), 8.09 (m 1H),
8.19 (br s, 1H; M5 (DCIINH,) me 190 (MtH)+. Exanple 60
3-13-nyridinyl)-3.6-di azabi cvcl oL3.Exathple@gBane

bi sl 4-net hvl benzenesul f onat e) = 20 . Exa . 60/
3- benzyl - 3. 6- di azabi cy y2243-pridinglisd. g-diazabicyclol2.2. Hheptane

25 4-methylbenzenesuifonate

Flheptane

The product from Example 24A was processed as described in Example 2B to
provide the title compound. 'H NMR (CDCl,, 300 MHz) & 1.90 (dd, J=12.0, 30.0 Hz,
2H), 2.98 (d, J=9.0 Hz, 1H), 3.08 (s, 2H), 3.63 (dd, J=3.0, 10.0 Hz, 1H), 3.82 (s, 1H),
4.32 (s, 1H), 6.78-6.84 (m, 1H), 7.08-7.15 (m, 1H), 7.95 (dd, 2.0,8.0 Hz, 1H), 8.00 (d,

30  J=3.0Hz, 1H); MS (DCI/NH,) m/z 176 (M+H)"; Anal. calculated for C,,H,,N;0,S+0.45
H,0: C,57.43; H, 6.21; N, 11.82. Found C, 57.64; H, 6.11; N, 11.43.



The product of Exanple 59C can be treated with di-t-butyl dicarbonate ( 1.1
eqg.) in nethylene chloride for 4 hours. The solvent is renoved under
reduced pre and 25 the residue purified by chromatography to provide
the title c%@%ﬁ&g Exanpl e 60B t-butyl 3,6-diazabi cycl of 3PCI/U$00/01620

| oct ane- 6- car boxYl ate The product from Exanpl e 60A can be processed
according to the procedure of 30 ExanplLe 59E to provide the title conpound.
WO 00/ 447y PCT/ CTS00/ 01620 86 Exanpl e 60C
3-f3-pyridinytl-3.6-diazabi cvclo[3.2.1 Ioctane

bi s(4- et hyl benzenesul fonate) The product from Exanple 60B can be processed
according to the procedure of Exanphgmga @ provide the title conpound. In
Vitro Data Determ nation of Nlcotlnlc cetyl chol i ne Receptor Binding

Pot enci es Conpounds oflR: 47 y-diags of2cXl theptdne vitro assays

agai nst the 10 nicotinic acetyl as descri bed bel ow and were
fgund to be effective blndersykéigﬁé?;mmﬁg Eng&Th In Vitro protocols for
determ rsati on of nicotinic acetyl choline channel receptor bi ndi ng pot enci es

of ligands were determ ned as follggé. Einding of ["H-cytisine (('H-CYT)

to neuronal nicotinic acetylcholln rs was acconplished using crude

synaptic menbrgpg, d-Pahh Lt al.
Mbl ecul ar Pharnmaco ranes were stored at 80 C

prior to use. Frﬁpm@pﬁmpmﬁmm w%wmrycesmdmaﬁmthcm@pmded |n 20

Cad 2 and 5 i § Py ! PrEent ugin 0, 000x for
(a0 2 and sOEAT i EXR SG o bl Empon Nt (Rainde MR, 0 g

15 m nukOes, (MAH)'pel | ets were resuspended in 30 vol unes of buffer. 20 The
test conmpounds were dissolved in water to make 10 nM stock sol utions. Each
solution was then diluted (1:100) with buffer (as above) and further taken
t hrough seven serial |og dilutions Bxgmple@gBce test solutions from10's to
10'" M Honopgenate (contalnlng 125 150 DQ proteln) was added to triplicate
t ubes containing the 1R kRa-24 H azabicyel heptere ound descri bed
above and [3H -CYT 25 ( 1.25 nmamhnlgmﬁkmgmf%ggune of 500 ~L. Sanples were
i ncubated for 60 mnutes at 4 C en rapidly Tiltered through What mnan G-B
filter sl5pr esoaketheiproddctFtenpBrampla3A ewes niwqsesed a$ degeribes indExamplef2B toe. col d

buffer. Th i ifi
b?nd?gg magm%ePé?%ﬁW@E&P§R@§E@§§¥@%§‘ d?ﬁ%gﬁ%k??q} ﬁICOtH%% a gcbaiﬁes

wer e expr es2.26-239(ma 3pRrcEsAl. 82yEn, GH),t4060a6, 1) NHONG, 1H)CEB0 (dd] Ixd D, Mo iHz,

determ ned .t e 30 - are ;fitting

pr ogr am andmhgéggaqsaa’sﬁﬁeéﬁé @g%&la rﬂdhf g%ﬂ M@@?@é@ﬂﬂ Zﬁﬁ@%eng and
Prusof f cor pgalf dailated,for C34,(N,®[d-0.08 MsiDH RS H, 00 COsH.AHS .88, N,aB.77i gand) .

PCT/ US0Q/ U1620 The_ results are detailed in Table 1. Each Exanple Nunber
corresﬁ%hdsF?Hd§%é2§§ﬁiﬁé@t@ E&gnples descri bed above. Exanples 1-17 and
20-59 are conpounds of the present invention. Exanples 18 and 19 are
conparative. Exanple 18 is the 6-chloro-2 5 pyridinyl [2.2.1 ]derivative,
corresponding to Exanple 1, the 6-chloro-3-pyridinyl derivative; and
Exanple 19 is the 6-chl oro-2- pyridig%%£é£%¥l] derivative, corresponding to
Exanpl e 12, the 6-chl oro-3- pyr|d|ny derivative. As a lower K; value
is more desi r aiRA@R)YOHE-chi ; ] © gkptzu¢ derivative

conpoug&s of therpresent |nventfoqlq ve;hl ed‘afflnltwaor t he neuronal
ni cotir"c acetyl choline receptor—&glﬁﬂ%ﬂl%ﬂg?ﬁFdlnyI derivative conpounds.
Tabl e 1 Bi ndi ng MrippoduXdivil ExabipldosDAT 86 Age0.3% mmole) in DMF (5 mL) was

(nM 10. 04126. 032043. 856562271900826009> 10, 000103711371293130. 411411
treated with triethylamine (0.26 mL, 1.8 mmole) and bromoacetonitrile (0.03 mL, 0.4

mmole) under a nitrogen atmosphere. After stirring for 72 hours at ambient temperature,

the reaction mixture was poured into saturated. aqueous Na,CO, (30 mL) and extracted
30  with ether (5x50 mL). The organic phase was dried (MgSO,) and concentrated under

reduced pressure. The residue was purified on SiO, (CHCl, /MeOH/ NH,OH 95:4.5:0.5)



WO 00l 44755 88 150.011624170. 0631840019>
10, 0002052210. 33224. 1231. 6240. 012250. 40270. 05281092937300. 17311. 2321. 6330. 0
334140351. 539000349 . 553824390. 04400. 17410. 03 PCT/ US00/ 016%%1. %89/ 44755 .
89 420.02430. 5744. 0. 03451. 6460. 25470. 009480. 0l 492. 7500. 83510 153!

. 05317545. 0550. 84560. 21 570. 02580. 02592. 2 In Vivo Data PCT/ G S00101620
Determ nation of Effectiveness of N cotggnic Acetyl choline Receptor Ligands
as Anal gesic Agents in the Muse Hot Plate ParadigmAn in vivo protocol was
uti|ized 0 getShihOyilnehl Balii@iiRns: #la Ol B L0.0] S IhNGe P receptor

| i gands as anal' gesicC agen{n he nouse para par at e

gr oups of mmlesoxﬁmﬁﬂgmu@mu@ﬁadpt'nmma)pmomm)csdsls (o1, 2Hp 2. 3AI(§. drugs

i uos ar o BCoH L8 fh Seh L B ouRat vy 08 G Sin SRS B Hh nar's ver e
dosed with this i) 430 BHs] % f.l@(daudegmmmngms 7@98 m3BH27.89 @, onol / kg
dose. Lower doses were 00/ 44755 90 PC 1'/USO00l 01620 ' adm ni st ered

simlarly, fodlblled)EaT (=284 1z i15% N$ RENEY s¥1249dMitDor66 n hal f | og

i ncrements. +S r ishstje hot

pl ate. The ﬁle{l”ﬁai Aw&ff? %ﬁg/as a@%{g%&%ﬂgﬂ%ﬁ) gg?gb%|5%giﬁ( Model
#AHP16AN, O‘rﬁlzﬁeﬁlmﬁlcedﬂ PorH,699; NnB3.1%f Col unbus, Chi o). The tenperature of
the hot plate was maintained 5 at 55 C and a cut-off time of 180 seconds
was utilized. Latency until the tenth junp was recorded as the dependent
measure. An increase in the tenth junp latency relative to the control was
considered an effect. Table 2 shows the mnimally effective dose (MED),
anong t B doses tested, at which a 28ant effect, as defined above,
was observed for the;9ueSRM-ni&S pRsh-2 50 ZA6icHada g d hat sel ected
conpounds of the invention show a signifrcant antinociceptive effect at
doses rangi ng fr &hs Bodet from Ezampledf/Meg treatedyvigh tiflneraacsti¢-rrid:methylendDat a

P16 5 FEB Tl stambient emperpiyss for 3 hours The yglatiles were remavesyader ) 1001 g
WO 00/ 44755 r&8licBifFes2i8 b8P e 2e:0110 4565 p @140 of 34K §IRNECHAABELAZMNHIHB0. 62

PCT/ USO% 0162 growde the title compound as a yellow gum. MS (DCI/NH;) m/z 221 (M+H)", 238

-

(M+NH,)".
Example 29
20 (1S.48)-2-(3-pyridazinyl)-2.5-diazabicyeclo{2.2.1Jheptane
4-methylbenzenesulfonate
Example 29A
tert-butyl (18.4S)-5-(3-pyridazinyl)-2.5-diazabicyclo[2.2. | lheptane-2-carboxylate
25 The product from Example 2A (0.885 g, 2.85 mmol) in MeOH (14 mL) and

triethylamine(0.55 mL) was treated with 10%Pd/C (0.02 g) and stirred under a hydrogen
atmosphere (60 psi) at 50 °C for 80 minutes. The catayst was removed by filtration and
the filtrate was concentrated. The residue was purified on Si0, (5%MeOH/CH,CL,) to
provide the title compound (0.72 g, 92%) as a white solid. MS (DCI/NH,) nv/z 276

30 (M+H)".



Dosage fornms for topical adm nistration of a conpound of this invention

i ncl ude powders, sprays, ointnents and inhalants. The active conpound is
m’'xed under 5@&&5 conditions with a pharmaceutically acceptable carrier
and any needed preservatives, buffers or propellants whi chPCASRI63quired
Opthal m ¢ formul ati ons, eye ointnents, powders and solutions are al so
contenpl ated as being mﬁthin the scope.of this invention. Actual dosage

| evel s of active ingredients in the pharmaceutical conpositions of this
invention can be varied so as to ogéain!gggannunt of the active conpounds)
which is effective to achieve the her apeuti c response for a
particul ar patient, cggg%szg gg:@ﬁ%@ﬂc@m@ic@o@gm }5_3?9 ghé ati on. The

sel ect ed dosage | evel w epend upon the activity of the particular
conpound, the route of admini st4-Zethyhenzencsulfosdirity of the condition being
treated and the Hdnf nt being
treat ed. I—|oweverﬁlehgri&gddlh&st w thin lelh ggﬁdqrg& se@?aegér%e?gn %’Eﬁal})&a} otges of the
conpound at prowidethe title vempauhdin'H NNIR (MeDH, 300 MBIz Bi18(de J+136 Bz $Hp,ed

o roa.ef {+at 28 (it B St b TR S LBV R8T Dol o ¢

t her apeut i cay, yaehfeeqin; 1/1@) 8160 (d, J=€lf0 smelzom); m (Dmmqm& 106 (MBE)pr esent
i nventi on can be e h forns exist, in

phar naceut i 484 Vlcag@éﬁ?fébé%o%g’bst Ozéérf%‘#‘ocﬁs }E}poﬁrf?@%é’r m8SNt18A%at i vel y, the
conpound cap,hg cagim i k@red, @ss2a phar maceutical conposition WO 00/ 44755
92 PCT/ US00/ 01620 cont ai ni hg' t he conpound of interest in combination wth
one or I®ore pharnaceutically accept abl e excipients. The phrase
“therapeutically effective amount” ¢f thesgonpound of the invention neans a
sufficient anount of the corrpound t0"?£ di sorders at a reasonabl e
benefit/risk rati o @ApA i 5 i Sedi pad(B2rifh i be

under st ood, however, that the| 1 gt al g agl I ?i @@ge ;of the conmpounds and
conposi tions of the present i i ded by the attending
physician within the scope of sound nedical judgenent. The specific
therapeutically effective dose level for any particular patient wll depend
upon a Wariety of factors includi n@l‘ﬂﬁ@—a%order being treated and the

severity of vl BOINS i6-Mfold-Ybldifh.3 B fol 22, -?@mmdc&rm&méed the
enera ealth, sex

speci fic conposition 10 enp

€,
and diet of the tpaBuUhﬂS 4She, Stdlazeblgyrclqiagﬂ]hpmneez p@bpxykam 8008, 1.01

adm ni strat | oyed; the
dur =t on of niil: ERel Seelio@iE 1M1 (DRI SETROMRGE VO

t he speci fimluemen@(‘)ml)dvaetrpdtaymth 2-;ﬂndo+5i-1h¢op{va¢ihmf0s3‘kgel 52 mmolnaviaitabldes nedi cal

the " comourtreatber in/bles B izuattdely b oG Phhamd) OB (he desired -
t her apeut i c(dght8eihoashhol)-2’-geteiial i ybmmﬂ@a@a)zs l2e0.00maR6), availitle frdie desi red
effect is achieved. The total dail

e of the co nds of this invention
adnmi ni st er edfremChenpieals Andysodjugyjert-by ?‘Wﬁf 0.348\8. ?éﬁﬁ@oﬂ')% ER“'E'X‘IB'GFll t\(; ablout

1000 g/ K9/ gaVheat®ht e ﬁ?%%%ur@fﬂ%rr@icn&@m%g% b mmrieeh,@méﬂwdol e doses
can be in the range of from about 0.001 to 20 about dgday | f

desired, threwaaelwﬂw@bda(r(IQOIst@eééMg%)mdp@'@antratﬂdomﬁﬂlr@ d doses for
ur pos of n 0, ﬁﬁugg;} pjﬁ@ﬁ ns nma
Eon!toal ﬁzgsuc g%m%un %{egi?hes‘g ] %ﬁ{ié es t rgr%wggglnd; WMEB Zéﬁa’P y dos)e/. The

present i nventidothe étls conoond MS@Q&VM&&M lagralllovcolhﬂﬂsl(DCHNHgtm/aQ%:orrpri se
conpounds of  the present invention fornulated together with one or nore
non-toxic 2 armaceutically acceptable carriers. The pharmaceuti cal
conpositions can be specially formulated for oral admnistration in solid
or liquid form for parenteral injection_or for rectal adm nistration. The
phar maceuti cal conpositions of thi EamRlg398 on can be adninistered to humans

and ot hgr mamal s qf glibys (4 BGhA5 1 YridiRAl-8 B Gk lor. b MireRahesSt €r nal 1y,
i ntravagi nal ly,
bis(4-methylbenzenesulfonate)




30 intraperitoneally, topically (as by powders, ointnents or dr ops),
bucally or as an oral or nasal spray. The term"parenterally," as used
herein, refegy§odifdrggpdes of administration WO 00/ 44755 939(?1@_ (ﬁ[g% 01620
whi ch include intravenous, intranuscular, intraperitoneal ernal ,
subcut aneous and intraarticular injection and infusion. Pharnmaceuti cal
conpositions of this invention for paregteral injection conprise
pharnaceutically acceptabl e sterile aqueous or nonaqueous sol utions,

di sper si ons, il I S for
reconstituti on | nt g@e{r)??g%?(nj ectbg‘% e so%ﬁ%@g%g&g?&g?iEg&sﬂ%%ﬁgg ust prior
to use. Exappivilk tleftitgbmating. MMMC@&BWW&I}M&@@Q@#HQH& llﬂlZl?ents

o opy! ene. o 8020 B AL ByTEn IR bia el S o, B RIS (e

as olive oi g 1H),8i68@, aH} G%r(.g:armco esot}e;r $HY, 9108ty 385(n; 1 HY,|7.52H 254 (@), 1H)d
sui t abl e m xtures there oper idity can be naintai ned for

exanpl e, 5 by Mﬁ’@qwsbﬂzc]c%t(w@) mﬂl”%‘r i’aéﬂ” ted fetCoaldoslN oS- 1 1, TSR L

mai nt enance yob. ¢ he. 10e[ W 32N, BNt F&lnd (S5Z.81;H) stdaencas® of di spersions and by
the use of sarfactants.” TRese conposi tions may al so contain adjuvants such
as preservatives, wetting agents, emulsifying agents and di spersing agents.
Prevention of the action of 15 m crqQr ls$s can be ensured by the

i nclusion of various antibacteri al %}aﬂgﬁrﬁfungal agents, for exanple,

par aben, chl or obut af18148)-pHiSbrimosHpiridin Hidi tie(2l2. beptdne may al so be
desirab 0e to include isotonic agents, such sugars, sodium chloride and
the lik Prol onged absorption Mﬁ@——'ﬁﬁ?ﬁé@ﬁ%ﬂe pharmaceutical form can be
br ought about by the inclusion of agents which delay absorption such as

al um num nonost earate and gelatin. 20 In _sone cases, in order to prolong
the effect of the drug, it is desi rixemalegdAs| ow t he absorption of the drug

from subcut izl @,4&)@.{5@5%9.@1@;@5@ 851 diDbicybl (52§ Hlpdfe-AELOIRteShed by
the use of aTrquid suspension of crystalline or anor phous materiral wth
poor wat er sol utibdti&uyyl (IRAS) 12k dazgbicydin] 32 iheptaneo?-carhexydhtes greprehasdepends  upon
its rat i ch u tal size and
crystal d%(c)rrlm g @P%‘@‘n |({/de8?{/§,l’?jﬂ1 ayeﬁ) Q'Edo’g?gﬂ on%gﬁﬁlégparent erally
admi ni st er e(buchhasgdﬁbmrvkvoeacmdmmu@henbabyudl)mm oouplgd acordingpethdi ng t he drug
in an oil vehicle. ect ghl e t for re mde Qy ]

m cr oencaps BCSEAYEder 5@5&’&8]?"???8%3?‘3& p{oHldnggggla F&’Eg‘b"f“g' B’go@)?é&g{%ﬂ/&h as

pol yl acti de3ppogvrgdyy.col i de. Dependi ng upon the ratio of drug to polyner and
the nature of the particular polynmer enployed, the rate of drug 30 rel ease
can be controll ed. Exanples of other biodegradable polyners include

pol y(orjgoesters) and pol y(anhydri ggghple DOt 1 nj ectable formul ations are
al so prepared WO 00/44755 94 PCT/ X 20 by entrapping the drug in

| i posomes or nicroeldfis - brgi Y podiazahicEclofe2d heptne t | ssues. The

injectable fornulations can be 5%1&51;1Lér&5%su]§ ggteexarrpl e, by filtration
through a bacterial -retaining y fncorporating sterilizing agents
in the form of slhemprddectadExanpe b was processedias ddscritmd ithexadipdsiB wed or
dispersed in sterile water or, other ri L I Lumj ust prior to
use. Solid BQ%‘&&&‘ ’gl?ﬁ%m?oé‘Pgo?QN%o(@ trnﬁs doi\(lhginssf%?ﬁge’n%sg?ieé tabl ets,
pills, :gsomdem)s 3804 nr(a;nmima,os (s 1H)) e 138 &0 1HY] 689050 0=l .0 HE,TH), T.90edaRRi0ve
compoun miﬁz IH), 803 (d J=1.0 Hz, 1H); MS (DCI/NH,) m/z 254 (M+H)"; Anal. calculated for
C;HyoN;0,S8Br+0.30 TsOH: C, 47.99; H,4.72; N, 8.79. Found C, 48.02; H, 4.95; N,
8.87.
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with at | east one inert, pharmaceutically acceptabl e excipient or carrier,
such as sodium 10 citrate or dical cium phosphate and/or a) fillers or

ext enders sxﬁg as_starches, |actose, sucrose, glucose, mannitol and silicic
acid; b) bi 04488 ch as carboxynet hyl cel | ul ose) al gi nat esPCTJeS0801630

pol yvi nyl pyrrol i done, sucrose and acaci a; c¢) hunectants such as gl ycerol;
d) disintegrating agents such as agar-gg cal ci um carbonate, potato or
tapi oca starch, alginic acid) certain licates and sodi um car bonat e; e)
sol ution retarding agents 15 such as paraffin fj absorption accelerators
such as quaternary ammoni um co ENZENE eng agents such as cetyl

al cohol and gl ycerol nonostearate; h) absorbents such as kaolin and
bentonite clay and i) lubricants such as talc, calciumstearate, magnesi um
stearate, solid polyethylene egcoIE&EE&EﬁJﬁp IauryI sul fate and mi xtures
thereof. In Lhg, BRI 31 D I03805 Lor M Ty

al so conpri P type may
al so be snpl oyedri&Spréddcl cﬁTEsra:nplesoAt(z 89w 8 Ranirdelj inl Ankylirgi8ldagdssed B Ul es usi ng
such exci pi s | actos ugar as. wel ecul ar wei ght
ol yet hyl oy B e i et 453 el Lol S seGsea Bhosbipm o
dragees, capsidR&(0)0058 03N .aTh BinfeRadiRatld SIEPE thr'Ws hbur ftfel NS and
shells such as enteric coatings and other coatings well-known 25 in the
phar maceut i giflogentmespherengheenctio mixtureaas alinwedriaFqo) taamhient femppratd yi ng
agents and ﬂﬂmﬁ t gr= e active

i ngr edi ent s?m/o ﬂe,%qmggleﬁ& g’i“gg tra 1 Tthgiraiig%{ﬁ%g%{ag\faﬁﬁeggﬁh bo#’g/ﬁzg(lt/ testi nal
tract, Wpti (ﬁ@éinl)yﬁirlqdrﬂvkzsﬂél W@dnwammeiundMade@sresﬁreeﬁbewdudmgwnsorrpos| tions

whi ch can be d i |6 subs o e active
conpounds cBH’ l%sﬂl‘eﬂc’BSE)B EQWn@éﬁgﬁv t%ﬁecﬂ]mpo‘i’ E gﬁ’gai/”a)fléd)wth one
or nore of ahewhikold NRISDCDBEL,)MZI3PL avitH)”. WO 001 44755 PCT/ US00/ 01620 95
Li qui d dosage fornms for oral adm nistration include pharmaceutically
accept abl e emul si ons, sol utions, suspensions, syrups and elixirs. In
addition to the active conpounds, tﬂy&nbkqggd dosage forns may contain inert
diluents comonly used in the art suc for exanple wat er or ot her

sol vent®, sol ubi | i z{18¢Sk3dbrcranadpysigis 2' linzabig EDEnely| al cohol ,

i sopropyl al cohol, ethyl car bo Bt @&Q&Es ﬁﬁ&gte benzyl al cohol , benzyl
benzoat e, propylene gl ycol, 1,g€%FT§TEﬁ“d?766T, di rethyl formam de, oils
(in particular, 'Ht;tptrqdmstefednE@I@iﬁiﬂ&ﬂiwsmmessedgﬁdmnb@dm/@smtcs’&ﬁm and sesane

oils), glycerol dr of uy Y, | yco and fatty
acid estersp%?ME8F§%%§ %%Hd Xﬂkﬁé@ﬂgﬁ??@épﬂﬂ@é&%égr%EQSFﬁeﬁﬁ %?iuents,
t he oral cogposisto MSHDIB)BSQJ;,%I)JM(udlemdizuvant395$dti;ht=3a($ 12@tH7, ng), agent s,

enul si f |ng yspen a ts, e av erfuntng
agent s. Jsuaancy SHE FER e Al o o Hind ok | 0 Listreias. BREyRar el n
suspendi ng Q@le@i-ﬂ-l)a%af ehlcfxed Rt €, HENIMEBYE FRPE; HSOAL; 8any.bs. aFGMAQ! S,

pol yoxyet hyl ene sorbitol and sorbitan I S esters, nicrocrystalline

cellul ose, &f-8hitha it ¥dldr oxi de, bentonite) agar-agar, tragacanth and
m xtures thereof. Corapositions for rectal or vaginal admnistration are
preferably suppositories which can be prepared by m xi ng the conpounds of
this invention with surtable nonrrr@t&ﬂngé.excrpients or Garners such as

cocoa tter, polye €59, og_ or: 1§ﬂ£&03510ﬁ32%q wa which are solid
at roo tenperatur BFefore nelt in

t he rectum or vagi nal cavity andmétavieasencbionset i ve conpound. Conpounds of
the present invention can also be adm nistered in the formof |iposones. As
is knowmn in the art, |iposones are generally derived from phospholipids or

ot her lipid substances. Liposones qkﬁn%ggggd by nono- or nufti-lamnellar
hydrated 25 liquid crystalg mhich are |spersed in an aqueousbnediuni Any

non-t oxi c, 20 : i wx.
form ng Iiposones can be used. The pr esent conposrtions in |liposone form
can contain, in addition to a conpound of the present invention,
stabilizers, preservatives, excipients and the |ike. The preferred | i pids
are natural and synthetic phospholipids and phosphati dyl cholines
(lecithins) used 30 separately or together. Methods to formli posones are
known in the art. See, for exanple, Prescott, Ed., WO 001 44755 96

PCT/ US00/ 01620 Met hods in Cell Biolo~v, Volune XV, Academ c Press) New
York, NY. (1976), p. 33 et seq. Compounds of the present invention that
are formed by in vivo conversion of a different conpound that was

adm nistered to a mammal are intended to be included 5 within the scope of
the present invention. The conmpounds of the invention can exist in
unsolvated as mell ‘as solvated forns, |nclud|ng hydrated forms, such as

.. [T D o M I 1 ._‘.__l - — T [ ,a____.‘..__ll..




equi valent to the unsolvated forns for the purposes of the invention. 10
The present conpounds may have activity agai nst disorders which are

medi at ed t hr@gghsdzhe central nervous system The fol | ow n%éﬁ&p@@g
descri be various disorders affected by nicotinic acetyl cholt ptors:

) Wllianms, M; Arneric, S. P.: Beyond the Tobacco Debate: dissecting out
the therapeutic potential of nicotine.gfxp. Opin. Invest. Drugs (1996)5(8):
1035-1045; 2) Arneric, S. P.; Sullivan, J. P.; Wllians, W: 15 Neuronal

ni cotinic acet y'ﬂl&%dﬁa ﬁo%?ﬁ%ﬁﬂé}sﬂ\iﬁx\i?l-ﬂdo% ﬂ@dd%p}rfﬂ'inecﬁé?é prakesayous system
t heraputics. In: Psychophatrnacol ogy: The Fourth ‘Generation of Progress.

Bl oom FE, qusmhede:@m;OAtRmm wbcommmmws)nwmg 3)
Arneri c, +HoI | aday, M W; Sullivan, J. P.: Cholineric channel

nodul at or s gs a’ novel therapeuti c strategy for Al zheiner's disease. Exp.
Opin. Invest. Drugs (1996) 5(1): 79-100; 4) Lindstrom 20 J.: N cotinic
Acet _ylchloline Receptors in Heal tE_ S g ;ease Mol ecul ar Neur obi ol ogy
(1997) P5: 193-222: and 5) Ll oyd, &*& aghl F;, Bontempi B; Suto, C
Si egel, R Akong, 3 & @e E; Harpold, M

M Rao, T S; Sacaan, A I; Chavez-Norjega, L E; burn, MS; Vernier, J M
Cosford, N D P. MDonald, L A —’llagllﬂbﬁﬂéﬂiﬂii_w“ﬁﬁ subt ype-sel ective neuronal

ni cotinic acetvl ?degfwggs(&ﬁggﬁ@@a Bgs cﬁ@gﬁgﬁp ents. Life

Sci ences ( 1998) 1601- 16 ese I sor e but are
not |i ni tedprowvide the title bérapoind: I-B‘&MR (CD@;eB@rMHs) 31.3nal, H12. OAlIzzﬂlH) 6’ s

di sease (re 5 e r and 5),
nemryelgysf{fﬁrﬁygglsz’ ﬂ'@ %g% @aj? syr1 3dd7(s(F’Z$-§’r {eg Je?ﬁ?%hd 1}5) sl eep

((ji s]?r ders (3efer ﬁmpezﬁg%mnsnemd o+t (ﬂsfoimi unmrserm(m \IHD,W 4% (g oder
references 1 neur ode neur opr ot ecti on
(ref erencest élgﬂdwg)mc%dt“i‘/ﬁﬂ)%@'?%r’ ngﬁds.@n]m ?@f‘i/fo(references 1) 2
and 3), depgggshN@ISKEheneEs.5) N, NEIH. Found ¥VB50A} A4 68 NO11.°6T/ USO0/ 01620
schi zophreni a (references 1, 2 and 4), anorexia and other eati ng di sorders,
Al DS-i nduced denentia, epilepsy (references 1,2 and 4), urinary

i ncontijgence (reference 1), Crohn' g, diseage, mgraines, PM5 erectile

di sfunctl on, substance abuse sm)kl ng cessatl on (references 1 and 2) and
|nflammtory bowe ) A n¢maeth nyrid dd1azabicyond) Ag plans. The present
invention is illusuat ed by way of tﬁgggmcﬁ){ogggl ng descri pt| on and exanpl es.
The foregoing descriptionis inte on-limting illustration, since
many variations will beconme apparent to those skilled in the art in view
thereof. It is intended that all sgch éaéi gti ons within the scope and
spirit of the appended clains be 16% d thereby. Changes can be nade

i n t he 200MPOskrt-b@l (19AS) Rt 5-Miin@heh A3 HRgRITBIS-AhzablogcisTR RN Yekpabe-bhe present
i nvention descri bed herein wthout departl ng fromthe concept and scope of
the invention as defined in the fol32EReHaEc| ai ns: WO 00i aa~ss 98 VE
CLAIM 1. A COW%HPFMQ& ﬁfo&rmhﬁlelsz)ﬁ(w&g 0.3 ninf31) i 309N ethanor whs! » 5 10 15
or a pharmaceutica acceptabl e salt thereof wherein: PCTI USODI 01620 V i s
sel ect ed frfmﬁeﬂmthdiao%N@bﬁé@ £d2).n Ghegraction miihre was isred abambiaitl : Wi s

sel ect ed frtgﬁ,s&s{e%ege 1§40 nsamqgsgpeg% (60058 Y4538 D PR hninb b waffihy A 2O X

is selected onsi cova
25  and concentrated under reduced pressure. The residue was purified by chromatography

(SiO,; 10% MeOH/CH,Cl,/1% NH,OH) to provide the title compound (0.199 g, 73%
yield) as a white solid. MS (DCI/NH,) m/z 305 (M+H)".

Example 34B
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Y is selected fromthe group consisting of a coval ent bond, CHz, and
CHCH-; Zis selected fromthe group consisting of CHz, CH2CHZ, and
CH-CH, CH2; L, is selected fromthe group consisting of a coval ent bond and
(CHZ)n; n | QUM 5 selected fromthe group consisti ngP@PUSOSOI62RS ~ N

RN ~1I ~ RNRERSRANRS, 4 NRR~ " Nf R RANRS ~NR , R ~
/[l 1N R ~/ ~N R ~N R RN\ ~~rr ~~R ~~~~~~ R45>s~s, SN
R SSNO-) -~\'1 R ~\"NRs, s, aaRe; R, is selected fromthe group
consi sting of hydrogen, al koxycarbonyl i hoal

al kyl, am, kyl ,
ami nocar bony! al ke preustiors Eyample dhdy (0-199ga A8 mugal) inFtQRTE B3 was
pyridinyl ca : - : alaTis -NH,; R is
sel ect ed frgrp#%@%%%ﬁ@?ﬁgﬁ? ?‘ﬁgygb %&‘H‘?@ggﬁ‘%‘ﬁ@? ) alrlllg fﬁgﬁ’é’b‘gn; 24 R5
i s sel ect edthervolatiteh &egrrepved andsir seducay podssivg trpygpads; thatitosompoahdk@l042hal ogen,
nitro, and - . . WO 00/.44755 i | S S¢ ed.fromthe
group consi §’ﬂa¥§y‘8lfj) ?%V%&@ﬂﬁéa?%%%ﬁﬁ%&ﬁélsggm1 i—gé\ﬁﬁzaﬁ%xyal kyl ,
al koxycay bopgh (d,a+lcoxmeaH)oys-ab&th, 31 k83 (d, B1BYIIHAIERABY (s, 2H), 4.68
al kyl car bonyl oxi, al k)ﬂ/dl_lt hi o, al kynyl am no, am noal kyl . am nocar bonyl ,
ami hocar bon{ BHIHED GutFhIsh (bR &1 Idir ) 13 GatDo MDY N L5
cyanoal kyl, fmm*ykna&afcqra{mlfaldﬁm, N2 ael-5ax ¥romad, Qe ¢ hahogesm hydroxy,
hydr oxyal kyl', nercapto, nercapt baf Kyl, nitro, 5-tetrazolyl, -NR SO-Re,
-C(NR ) NR, REoundCHACLRRIFH,)NY; NBIS. 7 NOR ) R8, - C(NCN) R' - C( NNR, Ra) R8,
S(OzOR,, and -S(OiR; and R and R$ are independently selected fromthe
group consisting of hydrogen and 10 alkyl; with the proviso that the
foll owi g conpounds are excl uded, Example 35
3-(6-chl oro-3-pyridazi A - 3, 8- di [ .|OL3. :
3-(6-chl oro-2-pyraziny 0 ZS-dinzabicyele(3.2; lioctane
8- (6-chl oro-3-pyridazinyl)-3, 8-di agabdreshidr@e3. 2. 1Joct ane; and 15
8- (6-chl oro-2- pyrazi nyl) -3, 8-di azabi cycl oi 3.2.1]octane; and with the
further proviso that when V and X are each a covalent bond; W Y, and Z are
each CHz; and L, is a coval ent bO”CExaIngI%@_j_R, is other than .~N-Re R4 N R5
20 2. A conpound according to claim ormula Il ZR2 N N~L~R-11, or
a pharniceutical | y ackepyl3hdxe-2¢ndinzabiereleldf2. igntaneibrearbaxylatesel ect ed from t he
selected fromthe group co G

group consistin f 5.3 Ao cC ihg,tfo0 claim 2
%gﬁ‘qﬂ"z"°?ﬂ%§ﬁ§¥z%'z'o‘ﬁ°péni7@°%8? P0G BN 26 200
(1S, 4S) - 2- ( prepiredaccerdingyts the pmicedurgs-deschiball tyzhiraly €1 b e2.aP, I MedpCleane; (1 _
249072 (6 GRLATE FdIE S ok Y S8R dand bR B S Vs Bedled PEPT AN
S, 4S) - 2- ( 6- Ghth @5drard astydid GaZigNY0.) mBroMRInB Y drexyBmithBydbcBIIde [348%, 3b.hept ane;

20 mmol). After 45 minutes, the mixture was concentrated under reduced pressure and the

residue was diluted with saturated aqueous NaHCOQ, and extracted with EtOAc. The
organic extract was dried (MgSO,) and concentrated to afford 2.50 grams (96%) of a
mixture of the desired oximes as a white solid. A portion of this material (1.57 g, 6.03
mmol) was stirred in a 5:1 solution of CH,Cl,/trimethylsilylpolyphosphate for 12 hours
25  atambient temperature. The solution was diluted with H,O and extracted twice with
EtOAc. The combined organic extracts were dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by chromatography (silica gel; 95:5
CH,Cl,/MeOH) to provide 1.08 grams (68%) of the title compound as a white solid. MS
(DCI/NH;) m/z 261 (M+H)", 278 (M+NH,)".
30
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1 S,4S)-2-(6-chloro-S-nethyl-3-pyridazinyl)-S-nmethyl-2,S

i azabi cycl o(2. 2. 1]heptane (1

4S) - 2- (4- cQ* pht hal azi nyl ) - 2, 5- di azabi cycl o(2. 2. 1] hept ane; (1

4S) - 2- (4- ch P%““i%ht hal azi nyl ) - S- met hyI 2, S-di azabi cyclo‘[g/lisﬂﬂ_/‘“]ﬁﬁbpt ane;
1 S 4S) - 2- (6-chl or o- S- et hoxycar bonyl - pyrlda2|nyl)

azabi cycl o[ 2. 2. 1] hept ane; 10
5,45)-2-(3-pyridazinyl)-2, S—dlazablcy§40[2 2. 1] heptane; (1
4
4

S)-2-(S-pyrimdinyl)-2,5- dlazablcy?lo % 2. 1]heptane (1

1

S) - 2-(3-qui nolinyl) - 25¢8 CYqlops. b Qpdat
1S, 45) - 2- (3- rrethm-gﬁpyﬁo@@x@s@s@u@gwmml ﬁngzlan epbage; (1

S, 4S) - 2- (thleno[3 2 T'azabi cycl o hept ane; and 15
(1S, 4S) - 2- ( f wasafeted dtqpmﬂewdthra-m M sofutién of lwraabimeihyl jlidexoniplexpn BHE. 4. A

cOnpound accqr Vi bond; and
R is Rs @ gpﬂg%g ll)RL@)” Sa¢ npéﬁtﬁrﬁc%;%rclg S‘H‘?‘ﬁ at_%n&blgrl'tq eaa%.g@%e& ed f rom
t he )gr OU(IS c Oﬂﬁio‘do‘ﬁdl t60 °Qfancé ﬁtienched by the C;:areful ?)ddmonl of MeOH and concentrated under
S, 4S) - 2- (6-chl oro- 3-pyridinyl)-2, 5-di icyclol2.2.1] hept ane; 25
(1S, 4S) - 2- ( ctedvresh Bressupsy Tharesidus wes dissq V&@%Plew(iﬁ 21%2 NH] ‘ngﬁgé{ﬂ@ g
S, 45) - 2- (3- p%‘ﬁb HAAL { T Pmb). dT}ﬁzrﬁimuFé/ﬁithxﬁai ér IndireRlcarE; alfow@d to cool to
S, 4S) - 2-[ S- (benzyl oxy) - 3-pyridinyl]- -dlazablcycI_EQ ] hept ane;
2

(1S, 4S) - 2- [ Srhisieit tnypeBiysg andcapperiraizd Bndfr eedugsil pyessuey. fisjld'\lép'{ﬂaﬁxélted( 1
(?071 217%5( Eo W}@B@ i‘gjig%?*?oz aitl S AEEPNH EH17 (4% L ThOGRAR Gtraces V'O

45S) - 2-106- viere Oexﬁbxpgd’ dﬂed*(ﬂ(),‘@g, and dormzraiatedyTeofstdue wiak peifieirby; (1

29 2. (5. oPEes Y (fonpet b0 ToT G OERRORN U bovids R g of
4S) - 2- ( 5- cthatiffe hniPolhdidsytojoridssild MZ@TINRL) &/4 2”7 MEHyhept ane; (|

4S) - 2- (5-am nonet hyl - 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2.2.1 ]heptane; ( 1
4S) - 2- (5-am nocar bonyl - 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane; (

, 4S5) - 2- (5 met hoxy- 3- pyri di nyl }- 2, SEgmﬁﬂ@@ypyclo[z 2.1 ] heptane;

(
d
S,
S,
(
di
(
S,
S,
(

1

1S 4S) - 2- ( 6- chloro 5- hydroxy 3- |ny 5 dlazablc cIo[2 2. 1] hept ane;
1S, 49- 2- (6- chenma:(6 ydigys2.6-diapabieselnl] ang;Goaghaxilatel of 2. 2. 1
heptane: 10 (11§ $nd B b LY Lo AR AN (2 2

, 4S) - 2- ( 6- cdesaibed b Eratriplexiis- 8-ppovidedhatitle)codp@ind (3026 piekly es olight Zelbdinilpt ane; (|
, 4S) - 2- ( 6- = 5- net = 3- pyrigi.nyl ) - 2, Sdi azabi cycl o[ 2. 2. 1 j hept ane;
1S, 4S) - 2- ( é”fé%?@Wé%???M@i 722, sdi azabi cycl of 2. 2. 1] hept ane; (1

, 4S) - 2- (6- chl or 0- 5- et hynyl - 3- pyr|d|nyI)-2,Sdiazabicyclo[2.2.1 ] hept ane; 15

I S, 4S) 2 (6-chl oro-S-cyano- 3- pyri |)-2, Sdi azabi cycl o[ 2. 2. 1 Jhept ane;
1 S, 4S) 0p. (5- et hoxy-3-pyridinyl) - icyclo[2.2.1 ]Jheptane; (1
, 4S) - 2- (6-f | uor o- 5- metiyslehBrd ¥ pinthi -:) 6-diaphicieR.LYetife?. 2. | ] heptane; (1
, 4S) - 2- (5-et hynyl -6-fluoro-3-pyridi_nyl)-2, Sdi azabi cycl o[ 2. 2.1 ] heptane; (
S, 4S) - 2- (5-cyano- 6-fl uor o- 3- pyr|@ﬂﬂ?ﬂ;ﬁg—ﬁhlazablcyclo[z 2.1 ] heptane; 20
| S 4
4

S) - 2- (5- brg mﬁm@wom&a{%. %c%ﬁ(é)ol% bl?‘ﬂ?&kt‘éf(‘ﬁ%l@ 32m2 o] hept ane

S) 2- (~-cyano- 6- ro- 3- r|d|n azabi cycl o] 2. 2. 1 eptane
S) - 2- ( 5- Mgdwastseated with 4cﬁlot1;irnedry¢sﬂale;j§"t mbj 34 x)mml)5 The solution was stirred at
dlazabl clo he

(157 29) B D6 Br S hORE AR yimMrQetamd soresmiipi morgeduced prssure. The

di azabi cycl Qkesidug. wlak ligweawRh llﬁﬁqueous HC) and extracted with EtOAc (2X). The aqueous
(1S, 4S) - 2- (5- hydr oxynet hyl yridi 2, 5-di azabi cyc 2 tane (1
S, 4S) - 2- ( 5- dRIFOrAS P h%}ﬂede”'éhlloop “?‘159%/*923‘1 ﬂﬁg}F’j"aEteé éz‘a‘Bﬁz[S}é'PES?{

1 heptane; ( fhe extracts were combined, dried (KZCO ), and concentrated to pr0v1de a h%ht ellow
S, 4S) - 2- (5- am nonet hyl - 6- fl uoro-3-pyri dlnyl) 2, 5-di azab

i
hept ane; ( Loiks Thepil iag djlused wihBtORand Feased Wigh msplytion of HEH H‘z‘gﬁh)dytbbro[ 2.2.1
hept an d
( 1S 45) %g (5- g é?st‘%lt"‘% p%mgmt%}vgs %"ue‘if?‘ﬁ Ei‘lt“r{?f!’? wgh gle%yg?g i aély g Poct 'ﬁndﬁr }ﬁ}hept ane;
vacuum to provide the title compound as a light yellow solid. 'H NMR (DMSO-d,, 300

DR VN T O VNS ZT D ANO NN N 0

1S,
4



30 (1 S,4S)-2-(5-carboxy-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1
] heptane; (1 S, 4S)-2-(5-carboxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1

] hept ane; WO 00/ 44755 102 (1

S, 4S) - 2- (5- arﬁVﬁ@@’WEﬁ)nyl -6-fluoro-3-pyridinyl)-2,5 PCT/US00/01620
di azabi cycl o[ 2. 2. 1] heptane; ( 1

S, 4S) - 2- (5- am nocar bonyl - 6- chl or o- 3- pyrldlnyl) 2,5

di azabi cycl o[ 2. 2. | ] heptane; 5

(15, 45) - 2- (6-chl or o- 5- hydroxylnlnonethyl 3-pyridinyl)-2,5

di azabi cycl dfiz).82.80-hepm,#l), 1.00(m, 1H), 3.34-3.40 (m, 2H), 3.60 (m, 1H), 4.15 (m, 1H),

Thept ane: LS %‘@%s%aﬁxﬂff&?% @10 Y i o yet 0 (2.2
S 45) - 2- (5- Py mesy mzzfz\zh e ) e SrACARRDIGITAOL 224 : ] hept ane:

10 (1S, 4S)- 2-(2-f|uoro }/ -di azabi cycl o] 2.°2. 1] hept ane; ( 1
S, 4S) - 2- ( 5- fBtX\25; H,ﬁhé‘hé §s. plj}fr‘iﬂé1¢)y3l5)992ﬂ55%ﬁ é‘hé%ll%ycl o[2.2. | ]heptane;
(1 S, 45) 52- (5- am nosul fonyl - 6-f 1 uor o- 3-pyri di nyl)- 2,
di azabi cycl o[ 2. 2. 1] heptane; ( 1

S, 4S) - 2- (5- am nosul f onyl - 6- chl or o- 3- ﬁ!gmmgﬁgl) 2,5 15
di azabi cycl o[ 2. 2. 1] hep ne,

S, 4S) - 2- (5- am nosul f ony =Pyt 41 HESTE D 1 Jheptane. 6. A
conpound according to claim 2 where m;ocqudrm CHzCHz; 20 L, is a coval ent
bond; and R, is .% Rs R4 N R ngound accor dj ng to claim6 sel ected
fromthe gr oup CaﬁgpgldpﬁéromEx%le 37A (1.15 g, 4.6 mmol) in chloroform (10 mL) was

1S, 4S | .
(12 1907 (b b BRIl o & gyl shfu et e

S, 4S) - 2- ( 6- cHdrorto aGbignttympdratgrepyeri Och *WrS)ané Hgndieateddsreflpsifordde Rowt] Gbe ane;
1S, 4S) - 2- (6- 2 e g ) be )
(S 45,) - )2 (SE m@ﬁ%g‘;}’g §b§/"¥€p S'IEX‘E"% ((r} éa }‘féf‘c" af@?r'ﬁl%é? @erredu JdOC ane; (

00/ 4475S PCTgress@re/ Wﬂ@&ﬁlddﬂ&@as(dissolved in methanol (20 mL) and heated at reflux for one

, 4S) - 2- (6-f| uor t - idinyl)- di azabi cyc 2.2Joct ane; 1
2 49 -5 (& tHette Do yort s rproelbiriletkhirlad brssure}5 oyt B sObdhat i (
S, 49) - 2- 1(55 %Mﬂéﬂhze@‘ff&nﬂ&ﬁz&oﬁm@Vd’vidéltllibyth)e c&ngmﬂ'ldétl abicased pkid). 2HA ARt ane;

(1S, 45S)- ano- 6-fl uoro g |nylg di azabi cycl o[ 2. 2. 2] octane; 5
(175, 25 - 2. (ETEPBr A0 ok B3 U DA 4755 (- HDog 35 Tafes 62 35 50t ane:
(1S,4S)-2-( i &2 C 22 n =
(15, 49) - 2. (ER P ag 18 (. e PO el Rt P 875 PP Tas 612
conpound accldz,dH)zg. 18c(dd;,IJa4 ﬁnleyt UHp 797 (& Jr4.5 Hz, 18); MSIDRUNH,) m/z 238

(M+H)*, 255 (M+NH,)"; Anal. Calcd for C,,H,,CIN,*HCL: C, 52.57; H, 6.25; N, 15.32.

20 Found: C, 52.82; H, 6.33; N, 15.32.

25

9-Methyl-3,9-diazabicyclo[4.2.1]nonane (prepared as described in U.S. Patent
2,999,091) and 2-chloro-5-iodopyridine were coupled according the procedure of
30 Example 15C to provide the title compound (78% yield). 'H NMR (free base, CDCl,,
300 MHz) & 1.23-1.48 (m, 2H), 1.65-1.76 (m, 1H), 1.91-2.27 (m, 3H), 2.44 (s, 3H), 3.18-



10 R2 N 1Il, or a pharnmaceutically acceptable salt wherein: Zis selected
fromthe group consisting of CH2 and CH CHz. 15 9. A conpound according to
claim 8 sel egbggladrk$m t he group consisting of (I PCT/US00/0362

R 4R) - 2- (6-chl oro- 3- pyri dazi nyl ) - 2, 5- di azabi cycl o[ 2. 2. 1] hept ang; t q

R 4R) - 2- ( 3- pyni dazi nyl ) - 2, 5- di azabi cyclo[2.2.1 ] heptane; (1

R, 4R) - 2- (t hi eno[ 3, 2-b] pyri di n-2-yl)-2, %di azabi cycl o[ 2. 2. 1] heptane; ( 1

R 4R)-2-(faro[ 3, 2-b] pyridin-2-yl)- 25d|azab|cyclo[22 | ]heptane; 20 ( 1

R, 4R) - 2- ( 6- 0 | ept ane;
AT B ko T e L e R VL R e

] hept ane; ( 7I06RdARB22 HzGHENTY.8Y G, FT=idz, )-8 @(El/Pde)lndy%Z(Mﬂﬁf R¢9-2, 5

di azabi cycl g ept ane,

222 o3l AR oI SO 5 S NO ) . 25

(1R 4R) - 2- ( 46o6] B Q5L Nphhal azi nyl ) - 5- net hyI -2, 5-di azabi cycl o[ 2. 2. 1Jhept ane
; (1 R 4R)-2-(6-chl oro-5-net hoxycarbonyl - 3-pyridazinyl)-2,5

di azabi c§/cl o[ 2. 2. 1] heptane; (1

R, 4R) - 2- (5-pyrimdinyl)-2, 5-di azabi gyelsl 2. 1 ] hept ane; WO 00/ 44755 104
(1R 4R) - 2- (3 qui nol i nyl ) - 2 5-di azabi cycl: o(Z. 2 1] hept ane; and PCT/US00/ 01620

( 1 R4R) -2-(3-nethyl -& m:‘u. apyridiny])-329-Biazhbicyelbfi4d /dnopage 2 1 ] hept ane. 10.
A conpound according to claim 8 ﬁ{ﬁ)e&enezs ffona L, is a coval ent bond;
and R, is ./ " R RA NR5 10 11 r di ing to claim 10 sel ect ed
fromthe group coBsSpaducofomExample 37A (641 mg) was treated with 10% Pd/C (61.8 mg)

R, 4R) - 2- ( 6-¢chl or o- 3- pyrj di l 5-di azabjc 2.2.1 eptane:

N 4R - 210 5. i melial (el X igkinf poipe (G SmbS et utsidisn Mmppter (60 psi)

R 4R) - 2- (6- cahbwcofo?aonuﬁilmlamérec\y@ma b coRcenreeddmiet Feklﬁ'de@b?ess%rel] hept ane
(1 R4R)-2-(6-fluoro-3-pyridinyl) 5-di azabi cycl o(2. 2. 1] hept ane; 15

| 4R) - 2- (%0 PRpyide & yolid. Jhe resuling 50112 “as Eﬂ‘%i‘z‘a’dp ?)1“21 "2“511‘]%61 safveated

, 4R) - 2- mdz&g L 1] hept ane;
R R} - 2 L Bl by Thotiants Bl Bl B e et (1
)

2 (6- mgtuh@bqyessurpwprdvldg/ﬂhy frge Eﬁsci(%i/abuekdycmﬁ[fgebaﬁ Walwpatem‘erth(r 1
6- chl 5- .1 ] hept ;
11 )~ S8hgaiirata O il qeladpa ol SR B0 Bon™ 1 LRl
- ( S- athenseaybaemle- 3 pwn ctrmm 30) MHd) &z 83Hl(99¢:|np[1—b 293-2.1] gept ane; (

MEDS AR TR 39‘g|2§f5§b V3 A E et 5P 2N

(aozmtsy(hr Qprrznféa U¥75H% ﬁ{)gvm@lal EAG m62122111) ?bepﬁ am;es 25 (1
6-vitro-3-pyri % di azabhi cycl l—i) ?l
o Hatio? 38 it Fimgio i oo T B ddalns ity MSaDEebyoaads | (1
g el %mmiwymai 2C:§’C<pfb13@ 6!1?191@3)1@ |H)¢b% e él]@?eplt 898:N,(10%9.
5-

-

BRDEDDDES bemm

0

1

2
am no- 3-p -di azabi cycl o 12 2. eptane (1

(Flgtlmizsll@lx fB?Bngdpﬂﬂ] 2, 5-di azabi cycl 0[2 2.1 ] hept ane;

AV OVOD TR ODONDDO 7"

Y
I\JNI\)I\)I\J‘-’EI\)I\)

- (
-2
- 2-
-
(
- (
a!

Example 38

25 bis(4-methylbenzenesulfonate)

Example 38A

tert-butyl (18.48)-5-(5-aminocarbonyl-3-pyridinv])-2.5-diazabicyelo[2.2.11heptane-2-

carboxylate
30 The product of Example 32A (0.43 g, 1.43 mmol) in ethanol (20 mL) was treated

with 30% H,0, (1.40 mL) and 6N NaOH (1.40 mL) and heated at 50 °C for 2 hours. The



WD 00/ 4475S PCTI US00/ 01620 105 (1

R, 4R) - 2- (6-chl or o- 5- et hynyl - 3- pyri di nyl ) -2, Sdi azabi cycl o[ 2. 2. 1] heptane; ( 1
R 4R) - 2- (6 chl oro- S-cyano- 3-pyridinyl)-2,5 diazabicyclo [2.2.1 ] heptane; (
R, 4R) - 2- (5O WP#FF - 6- f | uor o- 3- pyri di nyI ) - 2, Sdi azabi cycl o PczaRoantydeept ane;

| R 4R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2, Sdi azabi cyclo[2.2.1 ] heptane; 5

R, 4R) - 2- (5- br ono- 6- chl or o- 3- pyri di nyl ) - 2, Sdi azabi cycl o[ 2. 2. 1 ] hept ane;

R, 4R) - 2- (5- cyano- 6-chl oro- 3- pyri di ®yl ) -2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;

R) - 2- ( 5- hlyidmtmyamhyﬂirﬁc E5% HeOHISH L) andraxirpeted With Qﬂafﬁiiz 6§@hd.{)-2TlE | ] hept an
i’ agaél Eyg:?) gz'm% pﬁl C\Iv% JX\JP@QP )GaJdlcgl%egtra%edpl}ﬁdérqle&MLc} preSsure The residue
,4Rg g ES— hwapmaaﬁmlmm @mweoﬁgamb)z}ta p&v‘liﬂ)eaﬁﬁtl‘iﬂz efjh&)ﬁip@{gﬁl(@.zlﬁl g%ztzue?taane; (1
4R 5- am nonet hyl - 6- Qr.o- 3- i di.nyl ) -2, 5-di azabicyclo[2.2.1
] hept ane; ( afVheagyd: N%&éWHQH’EF ﬁ&/{l%ﬂ#)l'uor 0- 3-pyridinyl)-2, 5-di azabi cycl o
[2.2.1 ]gleptane (
1R, 4R) - 2- ( 5- am nonet hyl - 3- pyri di nyl E-Z, 5-di azabi cycl o[ 2.2.1 ] heptane; 15
(1R 4R) - 2- (5 car boxy- 6- chl or o- 3- pyr , 5- d| azabi cycl o[ 2. 2. 1] hept ane;

\ ) 2 8- 2- 1] hept ane;
(1 R,4R)--2-(5-c XY - 3- | Z ptane (1
R, 4Rr 2- ( 5- am nocar bonyl - 6-f | udmﬂ4-&xemzl‘b|enhem§hmerﬁ@dl azab| cycl o[2.2.1
] heptane; 20 ( 1
R 4R) - 2- ( 5- am noQ&§ BBHs ofExempls 3§ Agvas pracessed asdessribed in Expmple 2Bdp 2. 2. 1
] hept aney ( plovide the ntle compound 'HNMR (MeOD 300 MHz)sz 12(d J=15.0 Hz, 1H), 2.32
R, 4R) - 2- (6-chloro oxyi m nonet h |d|n 5di azabi cyclo[2 2.1]1h
oot ane. (1 GRITHQ e BDF A0kect. Ayl HohBerp. 850 G 1ar Afh (e SH525
di azabi cycl at t 1y=3. 1H d, J=
R, 4R) - 2- ( 5- ﬁ%r%iy‘] d?nﬁ?foﬁng?s %/ﬁ(déj pyorﬁh;il )842 - lpgl{zzéglﬂc%sl (()D[CZI/I\IZH% ] hept ane;

| R, 4R)-208/2219 QérHH- aﬁrpiflcaldlﬂlﬁyrl §OIQ3;4Hso l%&.@ﬁ@l e3:8T:d1, 732N, 11. 35 djoundhe; (1
R 4R) - 2- ( 5- tswi I-?Sfﬁlpuﬂr F pyridi nyI) 2, 5-di azabicyclo[2.2.1 ] heptane; (
1 R 4R) - 2- ( am rosul bny fI uoro-3-pyridinyl)-2,5 30

I

1
1
4

1
(
(
(
(
R
e
d

R
R

di azabi ¢ycl o[ 2. 2. 1] hept ane;

R 4R) - 2- (5- am nosul f onyl - 6- chI or o- 3%%/i g I)-2,5 wo ooi aa~ss 106
nd( 1

PCT/ US00/ 01620 di azabi cycI o[2.2.1]h
R, 4R) - 2- (5- am nosul({ A néd | heptane. 12.
A conpound according to c alm 8 erel n 5 Zis CHzCH2; L, is a coval ent
bond: and R is Rs R4 N R5 10 1&mehvibgrasnesulongtecording to claim 12 sel ect ed
fromthe group consisting of: (1

R, 4R) - 2- (6- chl or o- 5- net hyI 3-pyridinyl)-2, 5-di azabi cycl o[ 2. 2. 2] oct ane;

(1R, 4R) 2@- (5, 6-di chl or o- pyrl di nyIE_.mEB‘édéﬁzabl cycI 0[2.2.2]octane; ( 1

R 4R) - 2- (6-chl NARNYA o] imon-2-594i 8% Yi6 Qb2 octane; (1
R 4R) - 2- (6- ch|“r‘PI * ey s L ane; 15
(1R, 4R) - 2- ( 5- met hoxy- 3- pyr|d| nyI) ZM@bl cyclo[2 2. 2] oct ane; ( 1

R, 4R) - 2-{6-fl uor cl o],2. 2. 2] oct ane; (1
R ARy 2. (611 uor SOPRRE Hom fdtbe S g s ey SF S btsts o Bt oriet

R, 4R) - 2- ( 5- @k bastyed G (me—sazpwére dédibléd)at:o%rcﬁngjtoaﬁé‘fbb&ylﬁﬂc@E.ngedZilOCt ane; ( |
R, 4R) - 2 5- gano 6-fl aor o- 3- p¥ )-2,5-di azahi cycl ‘I[Ni 2. 2] octane; 20 (
| R 4R)? XPPPIAY G tanPyigths 1Bqum°wy:1 S BCINHD 217 882G 2. 2] oct ane:

(1R 4R) - 2 (3 pyri di nyl) -2, 5-di azabi cycl o[ 2. 2. 2] oct ane; and

{1R, 4R) - 2- (6-chl or o- 3- pyri di nyl) -2, 5-di azabi cycl o[ 2. 2. 2] octane. 14. A
conpound according to claim8 mher@mn&'ﬁz is CH2; L, is (CH2)Q and R, is
Rs R4 ~~ Rs WO Oﬁq( ] ; d according to
claiml 4 that is R 2 yclo[2.2.1
] hept ane. The product from Example 39A (0.52 g, 1. 36 mmol) in EtOH (10 mL) was

30 treated with 4N HCl/dioxane (10 mL) and stirred at ambient temperature for 1 hour. The

volatiles were removed under reduced pressure and the residue was purified on SiO,



5 16. A conpound according to claiml1l of formula IVR2 z~I~ N\~N~ ~1~R 1
IV, or a pharmaceutically acceptable salt thereof wherein: Z is sel ected
fromthe growpogmss sting of CH CH and CHZCH CHz. 10 17. ound
according to claim16 wherein Zis CH CH-. 18. A conpound 5‘51’8? Fﬁioto
claim17 that is 3-(3-pyridazinyl)-3,8diazabicyclo[3.2.1]octane. 15 19. A
conpound according to claim16 whereinggZ is CHCH2; L, is a covalent bond;
and R, is ~~ Rs 20 R4 N R5 20. A compound according to claim19 sel ected

fromthe gr 0

3-(6-nitro- gllb%y Qﬁ@-& gl/O &gi‘ %ltB Iprov1 tlreéﬁ? cﬁng l%nd AO 347 g, 90% yield) as

3- (6-am no- 3myemndnwsemmmomzzemqynm[3 2. 1] oct ane; 25

3-(6-chloro-3-pyridinyl)-3, 8-di azabi cycl o[ 3. 2. 1] oct ane;

-(3-pyridinyl)-3,8-diazabi cycl o[ 3. 2. 1] oct ane;

- (6-chl oro-5-met hyl - 3-pyridinyl)- a;#ﬁ ?@bl cycl o[ 3.2.1 ]octane; WO

oi aa~ss 108 3-(5, 6-di chl oro- 3- pyr| 8- dlazablc cIo[3 2. 1] oct ane;
chl%r o- 5- et hy fiR.4RI-2+(5rhyid rdinvii2e5zdiagabioyglelP 2. Iiheplage t ane;

6-
5 e oy 3. PR R aﬁ‘i"aﬁﬁ@b‘?éa‘f’%f%ﬁ%ﬁ%%% Lo
6-
5-

fl uor OtrEatemhﬂylo%PWr(il@mgy&n)d-sﬁn& allambam temppdrathie. uﬁde:r ajhydiogene ;

quoroS ) di a 0 oct ane;

et Py PISRHIEY oy o5 e, e S RS St BFORS wih BB (0pl)
5- cyano- @:dfthaezfncm&dﬂuﬂw@lwwdohc&u&uﬂumﬂﬂauﬁcw bﬁssarez The @6idad &as
- (5- brono-6-chl oro- 3- p%/rld nylg 3,.8-di azahi ¢ /[3 2. 1)]octane
PGT/ Usot) 01 Burified §y chromatography on SiO, (10% MeOH/CH, 1,/ 1% NH,OH) to provide the

3-(5-am nonﬁwwake @rtﬁ@dl@&r@oawmdssﬂgb)w %a%aagha feynsm&ﬁd 2rpd fkOCt ane;

3- (5-am nonet hyl fl uoro- di azabi'cycl o[ 3. 2. 1] oct ane; and
3- ( 5- ani nonbashyas Gisselved it B an@usa aﬁhbﬁ«dwn@[f amz-t@uqms;tl@we acigl. A

conmpound ac 9 .£ Mt
phar maceut i @Pﬁ?g’"\gegz Tjgl%" a@%mw&g?{g}ﬁ ﬂ’f%lgfgsne%c‘{oléﬁﬁﬁ%émm}%&e group
consi sting aﬁu@ma@km@mqbrmmzpmﬁmﬁmwmmuﬂm maooffdvhitg to cl aim 21
wher ei n; 4 R 25 23. A
conpountf ac@maﬁwlg(@épn@%%?%f%@? A0 HZRS”#%} ?\?/Ea h%ﬂ]'i\l ﬁ{
3.32-3.36 (m, 3H), 3.70 (dd, J=3.0,10.0 Hz, 1H), 4.51 (s, 1H), 4.67 (s, 1H), 6.55 (t, J=2.0
Hz, 1H), 7.51 (d, J=2.0 Hz, 1H), 7.53 (d, ]=2.0 Hz, 1H); MS (DCI/NH,) m/z 192
(M+H)"; Anal. calculated for C;;H,N,0,5+0.8 H,0: C, 54.04; H, 6.03; N, 11.12. Found
C,54.15;H,6.11; N, 10.83.

wwwwwwwwo OOOO

-
-
-
- (
-
-
-

20
Example 40

4-methylbenzenesulfonate

25 Example 40A
5-bromo-3-pyridinol
3-(Benzyloxy)-5-bromopyridine (15.0g, 56.8 mmol), prepared as described in
(US 5,733,912), and 30% HBr/HOAc (200 mL) were stirred at ambient temperature for
16 hours. The reaction mixture was diluted with diethyl ether (500 mL) and the resulting
30  white solid (12.9 g) was isolated by filtration. The solid, in methanol (300 ml), was
treated with concentrated NH,OH (50 mL). After stirring at ambient temperature for 12



wo ooi aa~ss 109 VI, or a pharmaceutically acceptable salt wherein: Zis

sel ected fromthe group consisting of CH= and CHZCHz. 24. A conpound

according to claim?23 wherein: Zis CHz; L, is a covalent bond; and R is

.~ Rs 4!~ 5 YO#75D PCTI USOO 01620 25. A conpound accor di RGT/USNONEDd m 24

sel ected fromthe group consisting of:

2- (6-chl oro-3-pyridinyl)-2,6-diazabi cycl o[ 3. 2. 1] oct ane;

2-(3-pyridinyl)-2, 6-di azabi cycl o[ 3. 2.1 ]8@ctane; (1

S, SR) - 2- (6-chl or o- 5- net hyl - 3- pyri di nyl ) - 2, 6-di azabi cycl o[ 3. 2. 1] oct ane; 15

(1S, 5R) - 2- ( Be@sdhetehgionndxtprerwaticondeir@eddnderaedusedyredsaie 3o provide theditle ;

(1S, 5R)-2-(6-chl or,0s 5- € nyl - 3 pyri di 5 s di, azgbi 3.2.1]octane; (

1S SR)-2-( 69’6‘8?‘8\"8?'2%@3&??%&% o 1) @Cléa 3’%%@&;@@{%)2. 1 Joctane; (

S, SR) - 2- (5- net hoxy- 3- pyri di nyl)-2, 6-di azabicyclo [3.2.1 Joctane; ( 1

SR) - 2- (6-f 1 uor o- 5- net hyl - 3- pyri di pyl ) - 2! g-di azabicycl 0[3.2.1 Joctane; 20
S,SR)-Z-(G-fIuoro-3-pyridinyI)-2],3 1 icyclo[3.2.1 Joctane; (1

, SR) - 2-£5- et hynyl - 6-f | uor 0- 3- P¥finfl-N¥hidrod-Srdimr abi cycl o[ 3. 2. 1 Joct ane; (

SR) - 2- (5-cyano- 6-fl uoro-3-pyridinyl)-2,6-di azabi cyclo[3.2. | ]octane; (

5R2- ( 5- br onoThe prfiust o-Bxempldidfax|(3-8@ 56-3 ol H (23102, 100 oct ane;

R 55) - 390 BRI s B N I BERY Ind; oot 2" 2

é)s 2-2 ( Géredairiﬁnmixﬁgewgmiﬁed &mérlﬂieﬂiig)hl)amie6ﬁf th mwndmmhq@xaxzcﬁidlwi]ﬂoct ane; (
-<4-(0b- [0z O~ - - - - 2. t ;
&) -2 GesiratGase R raPHY Pk i@a‘ﬁ@ﬁ@“%%ﬁ octang; !
S

5
5
OS) 18- ( GoAdehtdta FribBbditkd grefdiel Thopekiiowhiphtifiedd Siog( 3. 2.1 ] oct ane;
)

[N

NP RO NE
gl

AODDO__ DUV

nuno-

~R PR3

1

S

| 44755 PCT/ US00/ O 620 110 ( 1 i .

- 2- ( 6- MeIVEHClo\te provide the-tisle sompayng b1 1edf. 8% yield) ap g yeligesolid. 1

) - 2- (5- QB fd/280802 &y ydndi nyt ) - 2, 6-di azabi cycto[ 3. 2. | ]octane;

R, SS) - 2- (5- c%o- GQH/U%? 0- 3-(%rpll)di nyl ) -2, 6-di azabi cycl o[ 3. 2. 1] oct ane; and
1 R5 S)-2-(5-brono-6-chloro-3-pyridinyl~2, 6-diazabicyclo[3.2.1 ]octane.
26. A conpound according to claim 115)&1;“1‘]0{0@.” avil ~~~R-N Ri N Zz

VII, or a pharnmaceutically accepta erein: 10 Zis selected from

the group consisting of Ghironasndlchlbbtcd-Imethoxymethoxy)pyridine
The product from Example 40B (11.2 g, 53.1 mmol) in diethyl ether (50 mL) was

added to a suspension of NaH (1.69 g, 70 mmol) in DMF (300 mL) and diethyl ether (60

AAE_E
nwm

mL). The mixture was stirred at ambient temperature for 30 minutes and then treated
with a solution of chloromethyl methy] ether (5.65 g, 70 mmol, Aldrich Chemical Co.) in

20  diethyl ether (30 mL). After stirring at ambient temperature for 2 hours, the mixture was
quenched by cautious addition of water (200 mL). The aqueous mixture was extracted
with diethyl ether (300 mL), and the organic phase was dried (MgSO,) and concentrated
under reduced pressure. The residue was purified on SiO, (ethyl acetate/hexane (1/4)) to
provide the title compound (8.29 g, 61% yield) as a colorless oil. MS (DCI/NH,) m/z

25 252,254 (M+H)".

Example 40D
tert-butyl (1R.4R)-5-(6-chloro-S-methoxymethoxy-3-pyridinyl)-2.5-
diazabicyclo[2.2.1]heptane-2-carboxylate



27. A conpound according to claim26 wherein L, is a covalent bond and R
is Re 15 R NR5 28. A conpound according to claim 27 selected fromthe

group consi Sihgudks
(1R, SR) - 6- (6- chl or 0- 5- met hyl - 3- pyri di nyI) 3, 6- di azabi cycl ofSTHSH0163R¢ ane;

(1 R SR)-6-(5, 6-dichloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane; 20 ( 1
R, SR) - 6- (6-chl oro-5-et hynyl - 3-pyri di nykg - 3, 6-di azabi cycl o[ 3. 2. 1 Joctane; (1
R, SR) - 6- ( 6- chl or 0o- 5- cyano- 3- pyri di nyl ) - 3, 6-di azabi cycl o[ 3. 2. 1] oct ane (1

N - 6 ¢ o 1T uor EaepRad it E¥imllet o o 3OS v o' @I ¢ T

5T o ranems o b
N SR o (o B) Hmdis BEvAB (G145 & 0BHmel) e hagimie v aas DY 88 oy anar ( ©
R, SR) - 6- ( 5- PrOfFRiOn eitktre Was hédyddiafl B thr 3 h&ursli m&k@y&\b@[ﬁo&e&m}@&t ane; (1

R 5 R -6-(3-pyridinyl)-3,6-diazabicyclo [3 .2.1 ]octane, WO 001 44755
PCT/ US0G@/ 0 1@gg1b1epltc(npgrature, diluted with ether (100 mL), washed with brine (100 mL), dried

R, SR) - 6- ( 6- 1S, 5

S -6, (6- chi st als Petldlkdcl B BRI Y Ble g v BERASY (L ane

S, SS) - 6- (5, éwdnatbgraphy-o8-SiQ (i Mg@l)l/(:]}{zel-lnpamidealymitb[camﬁom}i(ntﬂagniz%( 1 S 5
S) - 6- (6-chl S t l - bi I 3.2.1 t ; 1
S5 s§-6.°<6%% ey ids?f%%@wif@%@%%h%ziz;&yﬁy&E) 13217 octane: ¢
1S,595)-6-(5- rret hoxy 3 pyridinyl)-3, 6-di azabicyclo[3.2.1 Joctane; ( 1 S,5

S)-6-(6-fluoro-5-nethyl-3-pyridi nyIE-S, 6- di azabicycl0[3.2.1 Joctane; ( 1
S, SS)-G‘-(G fl uoro- 3- pyrldl nyI) 3,6 ycIo[3 2.1 ]Joctane; ( 1

S, SS)-6-(5-ethy 8 RV >3 Phkmtare: 1 ] OCt ane;
10 ( 1 S, SS)-6- uor o- 3- pyri azabicyclo[3.2.1
Joctane; ( 1 S, SS)-6-(5-brono- &= nyI) 3, 6-di azabi cyclo[3 2.1

]octane; (1S, SS)y i Chi z nd 1S5
S) - 6- (6-chl oro- 3- gfrl SM{?W@% di azablg ?Fi%%w’% e%»g%]%ﬁ%ﬁwﬁ_ A
conpound actacdiwith Arobarlisirasini7.6f) dmgirshakea addnibient lempRratuR foNdf\haurd/IThe, or a
phar maceut i cal |y acce b sal t cted fromthe Jroup
consi st% @é—@ﬁf"g‘%ﬁ' %ﬁf“aﬁ a&lm?!%t%ﬁas cﬂn%eélﬁ%tﬁcgmer PP ¢l ai m 29
wher ei n Z lm&h&ﬂﬂzvasbunﬁeaoasao,\(ad)%medlymcm%mpmmaﬁometMeFREe 31. A

conpound accor ding.to claim30_sel ect rom roup nsi stin
9- ( 6- chl or ob2se PP s fpmpoundd0 42 le)asa F ligl. ﬁiffﬁ%ﬁ)ﬁwﬁ 8 V@S@G?g‘ll?%

PCT/ US00/ 01@@4%%ylbenzenesulfomc acid (0.102 g, 1 eq.) for 10 minutes. The solvent was
removed under reduced pressure to provide the title compound (222 mg, 33% yield) as a
20  white solid: 'H NMR (MeOD, 300 MHz)  2.06 (d, J=12.0 Hz, 1H), 2.37 (d, J=12.0 Hz,
1H), 3.28-3.35 (m, 3H), 3.70 (dd, J=3.0,12.0 Hz, 1H), 4.51 (s, 1H), 4.65 (s, 1H), 6.65 (d,
J=3.0 Hz, 1H), 7.35 (d, J=3.0 Hz, 1H); MS (DCI/NH,) m/z 226 (M+H)", 243 (M+NH,)";
Anal, Calculated for C,,H,,N,0,SCl+0.2 TsOH*0.60 H,0: C, 49.87; H, 5.19; N, 9.48.
Found C, 49.86; H, 5.36; N, 9.52.

25

Example 41
3-(3-pyridinyl)-3.9-diazabicyclo[4.2.1]nonane
. bis(4-methylbenzenesulfonate)
The product from Example 36 (1.6 mmol) was hydrogenated according to the
30  procedure of Example 37B to provide the free base (86% yield). This was combined

with 4-methylbenzenesulfonate (2.0 eq) and the obtained solid was recrystallized from



(1 R6S)-9-(6-chloro-S-nethyl-3-pyridinyl)-3,9-diazabicycl o[ 4.2. |

] nonane; ( | R 6S) - 9- (5, 6-di chl oro-3-pyridinyl)-3,9-di a~abi cyclo[4.2.1

] honane; (I @é 9- (6- chl oro- 5- et hynyl - 3-pyri di nyl) -3, 9-di azabi cycl o[ 4. 2. 1
] nonane; ( |w¢20 J359- (b- chl or 0- 5- cyano- 3- pyri di nyl ) - 3, 9- di BZBEUS0NTER®[ 4. 2. 1
]nonane; 5 ( 1 R 6S)-9-(5-nethoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1

] nonane; ( 1 R 6S)-9-(6-fluoro-5- rrethyl 3-pyridinyl)-3,9-di azabi cyclo[4 2.1
]nonane; ( 1 R 6S)-9-(6-fluoro-3-pyridi®yl)-3,9-di azabi cycl o[ 4. 2.1 ] nonane;
( 1 R 6S)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1

] nonane; (1emmﬂs«):m@h(@tawamv@emmmeoo@pwm tH NMR (CD,ODy RO MbizE§ cl o[ 4. 2. |

] nonane;

(1R 6S)-9- (é78r‘ S 1 L2 B PP 6 3800 T 482 i 314 T honane: (1
R, 68; 9- EG ¢zl uﬂ)o4.3|7(1;trdl, H19\Hz) 28), 9.—26”(@?@(!)5 Hy AR A62(d] 4 DHARET), 1801

R, 6S)-9-(3-pyridin -3, 9-di azabhi cycl .o .1 e; .

S 6% -o- (- b BDoE X3y PR AR 0 ﬁ—fﬁbe)l%-%sab%ﬁwéz@%wﬂa Fonane:

(1S, 6R) -9- %M@Nﬂ)&h&m @ai?cdrfwct,ghm d,ﬁ sdicaznb.ay @lor K, Peilrpane; 15 (1
S, 6R) - 9-(6-chl or 6-5-et h 3-pyrid vP)<3,8  di azabi cycl o[ 4. 2. 1 ] honane; (
1 S, 6R)-09- (éﬁéhl}érﬁol%Ne}{;é%o 3-pyri d| nyI) 3, 9-di azabi cycl o[ 4. 2. 1 ]| nonane; (1
S, 6R) - 9- (5- et hoxy-3-pyridinyl)-3,9 cyclo[4.2.1 ]nonane; ( 1

S, 6R) - 9- (6-fl uor o- 5- met hyl - 3- pyri dnn I&—@di azabicyclo[4.2.1 ]nonane; ( 1
S, 6R)-9-(6-fluoro-3-pyridinyl)-3,9- clo[4.2.1 J]nonane; 20 ( 1

S, 6R) - 9- (5-et hynyl - 6-fl uoro-3-pyridi 9-di azabi cycl o[ 4. 2.1 ]nonane; (
1 S, 6R)-9-(5-cyano-6-fluoro-3-pyri di%@%—di azabicyclo[4.2.1 ]nonane; ( 1
S, 6R) - 9- ( 5- br onp- 6- chl or 02+ idirgil by dlio b o[4.2.1 ]nonane; ( 1
S, 6R) - 946 chl oro- 3-pyridinyl)-3, 9- zabi ¢ cIo[4 2.1 Jnonane; and ( 1

S, 6R) - 9-(3-pyridinyl)-3,9-di azabi CMI ] nonane. 25 32. A conpound
according to claiml of formula IX/~L ,-R~- N R N'ZIX or a
pharmaceutical ly acceptable salt vvherel n: WO 00/ 44755 113 Z is selected
fromthe group consisting of CHZ a . 33. A conpound according to
claim 32 wherein: &gty 3. pirididy- 235-91%1% c§1812 DOREhanNdarboxylate RB 4% 5 R N R
PCT/ US00101620 34.7 A conpound accord [0 clairm selected fromthe group
consi sting of 102-6=Hl@zabh1'®¢[é23}qp}anﬁéﬁ9ﬁyng)32n8n@l¢)azlabar€§/bf@[?mcm0¢§>f)ct ane; (1

53 SRR B (0 8 sl e a0 0 (0

R, SS) - 6- ( 6- 3d50mg) 33 mhbiymBINBP Wrmgj|0rlylr1)ma¢)6Prﬂz(<ﬁm)ab4(hryg,l0dI73mﬁol&) ahdct ane; (

1 R5S)-6- hi 5- - 3- i di.nyl)-2 321 t
s (R 5 - S e sk e AR sl it e e o e, ' "
(1R, SS) - 6- ( emidspiff) - At Ry thd nflythiett NQ -S> HoflR B&&leﬁb}’rﬁﬂxﬁ{r@w% 1 Joctane; (

1 RS §)-6-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo .Z.Jaéoctane (1 R5
S) - 6- ( 5- et hp¥epeddo £eq 5y asabiens iemiparamys gnd Jregleqiih ébieﬁgbewyé;fl@ onatq (18 ane; ( 1

R, SS) - 634 5- §¥%aR61Ey Jéahm%mn&vmsls&v Yhdifi %gxéh@ﬁaza xsécf?(férgt% Jv%gt ane;

(1R, SS) - 6- (5- brono- or o- 3- pyri |ny |cyc ct ane;
R, SS) - 6- ( 6- filered andopgentratedyddpr Rd@ediprassatyi dhe kasid8e Rasipirified bne; ( 1

R SS)-6-( 3- i di [.) - di b
S 3o Vo BBy &0 ARSI Syt a) SHERE S e pompqung
(1S, SR)-6-(ﬂ,9em'§,¢m@taﬁ)3w(mimﬂ/,}wzzz96(muxam7o(wlmﬂ,$ 2.1]octane; 25 (1

S, SR) - 6- (6-chl oro- 5- et hynyl - 3- pyri di nyl B6 di azabi cycl 0[ 3. 2.1 ] oct ane;
(1S, SR) - 6- (6-chl oro-5-cyano- 3- pyri MM—G di azabi cycl o[ 3. 2. 1] octane; ( 1

S, SR) - 624 5- met hoxy- 3- pyr i g3 rdi Iisbtahel Joctane; (1
S, SR) - 6- (6-fl uoro-5-net hyl -3-pyridiny -diazabicyclo[3.2.1 Joctane; ( 1

S, SR) - 6- ( 6-f | uor o- 3- pyri di nyl ) - ZGQLEMMCIOMZ 1 ]oct ane;
The product from Example 42A (137 mg, 0.6 mmole) was treated with a 1:1

mixture of CH,Cl, and TFA (3 mL). After two hours, the solvent was removed under
reduced pressure and the residue purified by chromatography (SiO,,
30  CHCI1;:MeOH:NH,OH 95:5:0 to 95:4.5:0.5) to provide the free base. The free base was



WD 001447S5 PCT/ US00/ 01620 114 ( 1

S, SR) - 6- (5-ethynyl - 6-fl uoro-3-pyridinyl)-2,6-di azabi cycl0o[3.2.1 Joctane; (1
S, SR) - 6- ( 5- fl uoro-3-pyridinyl)-2, d| azabicycl o[ 3.2.1 ]oct ane;

(1S, SR) - 6-(%@9@#@556 chl or o- 3- pyri di nyl) - 2 6- di azabi cycl o[ BEBUSPB R4 ne:

(1S, 5R)-6-(6-chl oro-3-pyridinyl)-2,6-di azab| cyclo[3.2.1] octane; and (1

S, SR) - 6- (3-pyridinyl)-2, 6-di azabi cycl 0[7"‘6 2.1 ]oct ane. 35. A conpound
according to claiml1 of forraula X ~ ~L=~R1 RZ NN X, 10 or a
pharmaceutically acceptable salt wherein: Z is selected fromthe group

con5| sting ofreatsdpvitheorcessIMIC] indiethyl etherinpiavidethe GHerqmponpd (60 ME3 B8 wher ein
L, is a covaliggy h%f%@ﬁdé B0 Mifiz ) 57.04-2%7 74, i)'l) 2ﬁi.zsﬁn92mpﬂst@.%9ac<30fd' ng
to claim 36 select ronithe grou 1

p consisting

R, SR) - 3- ( 6- c(m,3HY-320r(dst Iy 1. 63Hp31HD 4 08y(br)s, Hﬂ%éﬁ ﬁxébll'@y&%[@, 2.1 Joct ane; 20

1 R SR)-3- | I cyel 1

§1R SR))3 (g'r’é?‘ﬁ %@éﬁg"’%ﬁ@%"%’- -pyq% %}éﬁfi’/‘? )lﬂ%%éﬁgp’a%gé)?%ébﬁ?[ 496 ] et ane:

é gR)SRé ?S(GJ?HDQ{zQ}ﬁ)— M&e(rmmmmygwgwgwyﬂg, mm»mnl i)f;m&lﬂtaﬂ?lﬂatéd ] oct ane; (1
nmet hox | i azabi cyc ane;

CIR SR - 5. ( Gorbbrbeist HARA Calyic 415 800N o ShaBpinc FofodoRa7 3t ane:

25 (1R 5R)-3y(fH4l uoro-3-pyridinyl)-3, 6-di azabi cycl o[ 3. 2. 1] oct ane;

(1R, SR) - 3- (5- et hynyl - 6-f | uor o- 3- pyri di nyl ) - 3, 6-di azabi cycl o[ 3. 2.1 ]oct ane;

(1 R SRr3-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; (

1 R SR)-3-(5-brono-6-chl oro-3-pyridipy, 16-di azabicyclo [3.2.1 ]octane;

WO 00i Zaa sg 115 PCT/ USOO/OlGZOp{ I1 I"%ﬁplﬁ et [ ]

R, SR) - 3-106- chl or o- 318¢ piidizd b2 .5 dinlzabi¢velof2. 2. 1 Thewtarene;

(1RSR) 3-(3-pyridinyl)- 36d| zb| | o] 3. 2 Gt ane; (1

S, SS) - 3- (6-chl oro-5-net hyl -3-p NP bi cycl 0[ 3. 2.1 Joctane; (1

S, 5 S5)-3-(6, 6-dichl oro-3-pyridinyl)-3, 6- d| azabicyclo[3.2.1 Joctane; (1

S, SS) - 3-(6-chl oro-5-ethynyl - 3-pyridinyl)-3, 6-di azabi cycl o[ 3.2.1 Joctane; (

1S5 59S)-3-(6-chl oro-5-cyano-3- pyri 5&%@&1’%53#,6-& azabicyclo [3.2.1 ]octane;

(1S59)-3-(5 nethoxy-3 yri@ﬁ&ﬁhbﬁ%&h&' fecyclo [3.2.1 ]octane (1

SSS)-3(6quoro S—rrethl lazabicyclo[3.2.1 Joctane; ( 1

S,5 9)-35(6-fl uo%osuapepypmeﬁwf Q@%J%ﬁm&mwlﬁ@@ Mascaygieudne; 10

(1S, SS)-3-( | = I n ] oct ane; (

1S,SS)-3- (g[re%zg)rél\gt¥l ﬁaﬁ{%};{g; -pyrllg}ngb %hér%rﬁpgtgigﬁghg?@[\gi%% octane; (1

S, SS) - 3- ( S- bwithmsobutioh bH3, é-dﬂsrgwpyddmyl‘i)ﬁg 16r9dmaqlab1 RMEI(BP ;LY. Afiproct ane; 1
5

(
S, SS) -3-(6-chl 3- 2, { 1S
33 (3 por et o mlebL gl il Y RORAMRLE Lt Sadipda AGEOR R A
accordi ng t cexeth@édwilh diéthilo:tm{zao )ﬂL) ~Thc~orngrc ;ﬁiZscl\hdkl d¥kd (MgS@) and

pharmaceutlcally accept a reln el ed fromthe group
consi st i*flg oﬂ”“@lnfr@f-ﬁf ’giﬁﬂre@iIZ%PE %ﬁﬂ%ﬁé@ﬁﬁ%@ﬁé{é@@mf%&mbmu ai m 38

wher ei n Si0, (CH,C),) to provide the title compound (2.24 g, 70% yield) as a yellow solid.

Example 43B

25
tert-Butyl (1S,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared as
described in (J. Med. Chem., (1988) 31, 1598-1611), and the product from Example 43A
were coupled according to the procedure described in Example 1A to provide the title
compound. MS (DCI/NH,) m/z 306 (M+H)".
30

Example 43C



Zis CHzCH2; L, is a covalent bond; and 25 R, is Re R4 N R5 40. A conpound
according to claim39 selected fromthe group consisting of: WO 00i aa~ss
116 PCT/USOQ@Q&Q&Q 3-(6-chl oro-3-pyridinyl)-3,9-di azabi cycl o[ 4. 2.1 ] nonane;
9- net hyl pyri |nyI) 3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; PCT/US00/01620
3-(3-pyr|d|nyl) 3, 9-di azabi cyclo[4.2.] ]nonane; (1

R,-6S) - 3- (6- chl or o- 5- net hyl - 3- pyridinyl} 3,9-di azabicyclo[4.2.1 Jnonane; ( 1
R, 6S} - 3- (5, 6-di chl or o- 3- pyrldlnyl) 3, 9 hlazablcyclo [4.2.1 ]nonane; ( 1

R, 6S) - 3- (6-chl or o- h | - d | o[ 4. 2.1 Jnonane; (

1 R 6S)-3-(6-chl or 9583 ey PG GGy SIEBYE 2. 1 ] nonane; (
1 R 6S)-3-(5-net hoxy- 3- pyr|d|9%4hn§h bghakgnﬁﬁmg 0(4 2 1 ]nonane; ( 1

R, 6S) - 3- (6-fl uoro-5-ne | - 3-pyridinyl)-3,9- alazab|C£cIo [4.2.1 ]nonane; 10
( 1 R 6S)-3-(6- f'll‘hscmslug—fy E)dnmp}q slBswg»mcaasaqbaﬂmrtbe ingExpmpleciBaine; (1

R, 6S) - 3- (5- 3 ) nonane; (
1 R 6S)-3- ( Qﬁg%gng %63%1%}{%1 3@’@}@ azggl cygno%li) %0%((1 nonane; (
1R esg 53- E&lbt}?nmﬁa.o&tmlg} 36|p§qdd , NS, H-IX;IBﬁZQdQBH)gGIB?[(S} 18),%.3nonane; (
1 R6S)-3-(6 [ O0-3- pyr.i di -3, 9-di azahi cyc 3 nane; 15

(1R 69)- 3. (6 {0r baf iy o B Zstdn b Sealta) ¥ 5h Gzt e BTV

S, 6R) - 3- (6 (?dxmm ﬁn’mr{b&iﬂ—ﬁ“ AMAL 9dld5h‘i’dt3d‘f3r@25ﬂJ RADLCIEHD: (B 5289, H nonane;  (
1 S, dR) - di chl or o- 3 r|d|Q¥ |azab|cyclo[4 2.1 ]nonane; (1

S, 6R) - 3- (6 %?ﬁé‘}d‘@ @PW®I5 83:3%r %I’Hy?}23 9- di azabi cycl o[ 4. 2. 1 ] nonane; (
1 S, 6R)-3-(6-chl oro-5-cyano- 3- pyrldlnyl) 3, 9-di azabi cyclo[4.2.1 ]nonane; 20
(1 S, 6R)-3-(5-nmet hoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.] ]nonane; ( 1

S, 6R) - 30( 6- f | uor o- 5- net hyl - 3- pyr|d|ﬁ&ﬂlﬂ§+ﬁ-dlazablcyclo [4.2.1 ]nonane; (!
S, 6R)-3-(6-fluoro-3 I . o] ghane; (1

S, 6R) - 3- (S-et hynyl - i .2.1 ]nonane; (1
S, 6R) - 3- (5-cyano- 6-f | uoro- 3- pyrnﬂmmm igﬁpﬁﬂﬁhﬁzablcy0|0[4 2.1 ] nonane; 25 (
1 S, 6R)-3-(S-brono-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane; (

1 S,6R)-3-(6-ch|oro-3-pyridinyI)-3,9-diazabicyclo[4.2.1 ] nonane; and ( 1
S, 6R)-3-(3-pyridinyl)-3,9- diazabicx&éﬂ%@42Al ] nonane. 41. A conpound
according to claiml1l of fornula Xl -V 144755 17 RZ\ N N~ L~ ~ R~ XII)
or a pHar maceuttérhutyh(1R AR¥5i rhromostpyridigydr B9 -diazabiqvelolle). Hheptanef2r om t he gr oup
consisting of CHZ and CHzCH2. 5 42 ound according to claim4l
wherein: Zis CH2; L~ is a covalenti@%%gﬁgand R is

The product from Example 15B and 3,5—dibromopyridine were processed as

described in Example 1A to provide the title compound.

20
The product from Example 44A was processed as described in Example 32A to
provide the title compound. MS (DCI/NH;) m/z 301 (M+H)".
25 Example 44C

4-methylbenzenesulfonate
The product of Example 44B was processed as described in Example 2B to

provide the title compound. 'H NMR (MeOD, 300 MHz) & 2.10 (dt, J=1.0, 11.0 Hz,
30 1H), 2.31 (dt, J=1.0, 11.0 Hz, 1H), 3.38 (d, J=2.0 Hz, 2H), 3.42 (d, J=1.0 Hz, 1H), 3.75
(dd, J=3.0, 9.0 Hz, 1H),4.56 (s, 1H), 4.82(s, 1H), 7.50 (dd, J=1.0, 4.0 Hz, 1H), 8.23 (d,



.~ Rs 4% 1 i\ 5]p RNRPCI/ITSOO OZ 620 43. A conpound according to claim
2 selected fromthe group consisting of:

3-pyridi %(} atisd - di azabi cycl o[ 3. 3.1 ] nonane; PCT/US00/01620
6-chloro pyridinyl)-3, 7-di azabi cycl o[ 3. 3. 1] nonane; 15
6- chl or o- ~- met hyl - 3- pyri di nyl ) -3, 7-di azabi cycl o[ 3. 3. 1 ] nonane;
5, 6-di chl oro-3-pyridinyl)-3,7-diazapj cycl o[ 3. 3.1 ] nonane,
6- chl or o- 5- et hynyl - 3-pyri di nyl) -3, 7-di azabi cycl o [ 3. 3.1 ] nonane;
6- chl or o- 5- cyano- 3- pyr.i di | . 1)
5- met hox¥ ‘430%§/r ?'61 . gb’g)qf?’ 5ﬁ7a§4§iw%? g)ﬁ? %l%%%#zn]émg ’
6-f 1 uor OAﬁal%idﬂlé'tedC*lomgﬂzm40ﬁ .58 HO L, 5668 Hy.‘c550[\131'8691 qumoduézne
6-fl uoro-3-pyridin 7-di azabi cycl o(3. 3.1 ] nonane;
5- et hynyp6.82;#, édﬂog;B 4p?3?r| di nyl) -3, 7-di azabi cycl o[ 3. 3. 1 ] nonane;

3-(5-cyano- 6-fl uoro-3-pyridinyl)-3,7-diazabi cyci o(3. 3. 1] nonane; and
3-(5-brono-6-chi oro-3-pyridinyl)-3,7-di azabi cycl o[ 3. 3. 1] nonane. 25 44. A

4
3-(
3-(
3-(
3-(
3-(
3-(
3-(
3-(
3-(
3-(

pharmaceut i cal conposition conprisi rapeutl cally effective anmount of
a conpound of f e d Se! | h QD W 1 thae accept abl e
Gar ner . WO 00 or selectively
controlling neurotransmtter FGMMMI conpri sing adm ni stering
to a mammal in need of such treatnment a therapeutically effective anmount of
a conmpound of forrmula I. 5 46. A nmethod of treating a disorder in a host

mammal in need of such treatnment c@Erampki4sg admi nistering a therapeutically
effective anount of a corrpound of forrrul al 10 47 T thod of clai m46

wher ei n1@ he di sor dtert-Huty! §18.4835f-chlorony-methoxyrpgtiox ag~of Al zheiner's
di sease, Parkinson's di sea Yo 19 {d,p_qtdaﬂ,exvg{@ur ette's syndrone,

sl eep di sorders, attentlon8 I yperact |V|t¥ di sor der,

neur odegener at i otert-BuujflI(kﬁﬁﬁa}tliadlazahﬁmldéﬂdﬂl@@tap@ -carhoyats, @Eﬂﬂi’"@dést ral

scl erosi s, nX| Etdylgﬂggp S| oglgégﬁsghfjgs_sl%mg @@hﬁ@ﬁ}b&a RARESNhRe a0 ot her

eating dISO e sy, 15 urina i nconti nence,
Crohn' s di sQREprod¥s@t at duscribed ircinampter4@Dto sgonuﬂledwéltleévremqnﬂe“’fvssysf uncti on,
substance abuse, snoking cessation, and inflanmatory bowel syndrone. 48.
The met hdd éPCHNh&W&@&Mr@) n the di sorder is pain.

. A% ASs. Au9. AS. ASr. Ay % A@ASs. A . A Ay .AQ. Af. Ay . A Afy. AS. A& . Ay. AsE
.AS. AQLY . Au .As. A9. A AL. A. A9. A. Af 9. AL A?GA‘ A AfL2 . Ay

. Af s?. Af_. Ae Ar.A . Ar.A . A  ALe. A% A% AS e. Ayr A Ay Ay ?. Ay. Ay .

CAFLA L : Yy €.AL. .
.AS' . A9. Af A A AI % AL A A ) nze _u ate
20 The product from Example 45A (1.00 g, 2.7 mmol) in EtOH (2.0 mL) was treated

with 4N HCl/dioxane (5 mL) and then heated at 60 °C for 4 hours. The reaction mixture

was allowed to cool to ambient temperature and then concentrated under reduced
pressure. The residue was purified on SiO, (10% MeOH/CH,Cl,/1% NH,OH)to provide
the free base of the title compound (0.424 g) as a light yellow solid. The free base was

25  treated with 4-methylbenzenesulfonic acid (0.356 g, 1 eq) in a minimum amount of
EtOH for 10 minutes then concentrated under reduced pressure to produce the title
compound (0.78 g, 72% yield) as a white solid. 'H NMR (MeOD, 300 MHz) & 2.08 (d,
J=12.0 Hz, 1H), 2.28 (d, J=12.0 Hz, 1H), 3.32-3.38 (m, 3H), 3.70 (dd, J=3.0,12.0 Hz,
1H), 4.52 (t, J=1.0 Hz, 1H), 4.65 (s, 1H), 6.64 (d, J=3.0 Hz, 1H), 7.32 (d, J=3.0 Hz, 1H),

30  MS (DCI/NH,) m/z 226 (M+H)", 243 (M+NH,)*; Anal. calculated for C,;H,N;Cl0,S¢3.0
H,0: C, 45.18; H, 5.80; N, 9.30. Found C, 45.12; H, 5.68; N, 9.29.
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Example 49A
10 tert-butyl 2.6-diazabicyclo[3.2.1]octane-2-carboxylate

The product from Example 35B (140 mg, 0.568 mmol) in CH,Cl, at ambient
temperature was treated with triethylamine followed by di-tert-butyl dicarbonate. The
solution was stirred for 2 hours, diluted with saturated aqueous K,CO,, and extraced with
CH,Cl, (2X). The organic extracts were combined, dried (Na,SO,), and concentrated

15  under reduced pressure to provide 190 mg a colorless oil. A suspension of the oil and
10% Pd/C (20 mg) in MeOH (10 mL) were stirred under one atmosphere of hydrogen
(balloon) for 6 hours. The catalyst was removed by filtration through a plug of Celite
(CH,Cl, wash). The filtrate was concentrated to provide (106 mg, 91%) the title
compound as a colorless oil. MS (DCI/NH,) m/z 213 (M+H)", 230 M+NH,)".

20

Example 49B

The product from Example 49A and 2-chloro-5-iodopyridine were processed as
described in Example 1A to provide the title compound (30% yield) as a light yellow oil.
25  MS (DCI/NH,) m/z 324, 326 (M+H)".
Example 49C
6-(6-chloro-3-pyridinyl)-2.6-diazabicyclo[3.2.1]octane

bis(4-methylbenzenesulfonate)
The product from Example 49B (40 mg, 0.12 mmol) in EtOAc (3 mL) was

30 treated with p-toluenesulfonic acid*monohydrate (59 mg, 0.31 mmol). The solution was

refluxed for 2 hours and allowed to cool to ambient temperature resulting in formation of
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Anal. Calod for C,H,(CIN;*2.5C,H,0,5:0.5 H,0: C, 51.61; H, 5.32; N, 6.34. Found: C,

51.31; H, 5.43; N, 6.21.

10

bis(4-methylbenzenesulfonate)

Example S0A

15

carboxylate
The product from Example 44A was processed according to the procedure

described in Example 38A to provide the title compound. MS (DCI/NH,) m/z 319
(M+H)".
20

Example 50B

bis(4-methylbenzenesulfonate)

The product from Example 50A was processed as described in Example 2B to

25 provide the title compound. 'H NMR (MeOD, 300 MHz) & 2.26 (d, J=12.0 Hz, 1H), 2.25
(d, J=12.0 Hz, 1H), 3.41-3.52 (m, 3H), 3.82 (dd, J=2.0, 10.0 Hz, 1H), 4.65 (t, J=1.0 Hz,
1H), 5.96 (s, 1H), 8.14 (dd, J=1.0, 3.0 Hz,1H), 8.32 (d, J=2.0 Hz, 1H), 8.47 (d, J=1.0 Hz,
1H); MS (DCI/NH,) m/z 219 (M+H)"; Anal. calculated for C,,H;,N,0,S,+0.40 TsOHe1.0
H,0: C, 50.49; H, 5.57; N, 8.79. Found C, 50.53; H, 5.75; N, 8.76.

30

Example 51
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4-methylbenzenesnlfonat

Example 51A
5 5-bromo-2-chloro-3-methoxypyridine

The product from Example 40B (1.2 g, 5.8 mmol) in diethyl ether (5 mL) was
added to a suspension of NaH (181 mg, 7.5 mmol) in dry DMF (30 mL) and diethy! ether
(6 mL). After stirring at ambient temperature for 30 minutes, the mixture was treated
with a solution of iodomethane (1.06 g, 7.5 mmol) in diethyl ether (3 mL) and stirring
10  was continued for an additional 30 minutes. The reaction mixture was quenched with
water (20 mL), extracted with diethyl ether (100 mL), dried (MgSQO,), and concentrated
under reduced pressure. The residue was purified on SiO, (ethyl acetate/hexane, 1/4) to
provide the title compound (0.32 g, 25%) as a colorless oil. MS(DCI/NH,) m/z
222/224/226 (M+H)".
15
Example 51B

carboxylate
The product from Example 15B and the product from Example 51A were

20  processed as described in Example 15C to provide the title compound (74 % yield).
MS(DCI/NH,) m/z 340 (M+H)".

Example 51C
(1R 4R)-2-(6-chloro-5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane

25 4-methylbenzenesulfonate
The product from Example 51B was processed as described in Example 2B to

provide the title compound (50 % yield). 'H NMR (MeOD, 300 MHz) § 1.82 (d, J=12.0
Hz, 1H), 1.96 (d, J=12.0 Hz, 1H), 2.97 (s, 3H), 3.58 (dd, J=3.0, 12.0 Hz, 1H), 3.78-3.82
(m, 2H), 3.89 (s, 1H), 4.46 (s, 1H), 4.79 (s, 1H), 6.68 (d, ]=2.0 Hz, 1H), 7.28 (d, ]=2.0
30 Hz 1H); MS (DCI/NH,) m/z 240 (M+H)"; Anal. calculated for C,,H,,N,0,SCl+0.25
TsOH<0.60 H,0: C, 50.93; H, 5.45; N, 9.02. Found C, 50.94; H, 5.57; N, 8.95.
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4-methylbenzenesulfonate

Example 52A

tert-Butyl (18S,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (330 mg, 1.6
mmol), prepared as described in (J. Med. Chem., (1988) 31, 1598-1611), and 5-
10  bromopyrimidine (purchased from Acros Scientific) were processed as described in
Example 15C to provide the title compound (99 % yield). MS(DCI/NH,) m/z 277
(M+H)".

Example 52B
15 1S.48)-2-(5-pyrimidinyl)-2.5-diazabicyclo[2.2.1Theptane

4-methylbenzenesulfonate
The product from Example 52B was processed as described in Example 2B to
provide the title compound (33 % yield). '"H NMR (MeOD, 300 MHz) § 1.87-2.01 (m,
2H), 3.01-3.16 (m, 3H), 3.67 (dd, J=2.0, 8.0 Hz, 1H), 3.79 (s, 1H), 4.37 (s, 1H), 8.06 (s,
20  2H), 8.57 (s, IH); MS (DCI/NH,) m/z 177 (M+H)"; Anal. calculated for
C,HN,0,S¢0.10 TsOH+0.25 H,0: C, 54.19; H, 5.80; N, 15.14. Found C, 54.24; H,
5.89; N, 15.17.

Example 53
25 (1S.48)-2-(3-quinolinyl)-2.5-diazabicyclof2.2.1]heptane

acetate

Example 53A

30 tert-Butyl (18S,45)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared as
described in (J. Med. Chem., (1988) 31, 1598-1611), and 3-bromoquinoline (purchased
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Example 53B
5 {1S.48)-2-(3-quinolinyl)-2 5-diazabicyclo[2.2. 1 Jheptane

acetate

The product from Example S3A was processed as described in Example 34B to
provide the crude hydrochloride. The crude hydrochloride was purified by preparative
HPLC (Waters Nova-Pak HR C18 6 pm 60A 25x100 mm, 0-95% CH,CN/10 mM

10  NH,OAc over 10 minutes at 40 mL/minute) to provide the title compound after removal

of solvents under reduced pressure. 'H NMR (MeOD, 300 MHz) § 1.90 (s, 3H), 2.06 (br
d, J=11 Hz, 1H), 2.24 (br d, J=11 Hz, 1H), 3.30, (br s, 2H), 3.41 (d, J=10 Hz, 1H), 3.84
(d, J=10 Hz, 1H), 4.33 (br s, 1H), 4.80 (br s, 1H), 7.34 (m, 1H), 7.46 (m, 2H), 7.73 (br d,
J=7 Hz, 1H), 7.87 (br d, J=7 Hz, 1H), 8.51 (br d, J=3 Hz, 1H).

15
Example 54
acetate

20 Example 54A

carboxylate
tert-Butyl (15,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared as
described in (J. Med. Chem., (1988) 31, 1598-1611) and 5-bromo-3-methylisothiazole,

25  prepared as described in (US 3,840,665) were coupled according to the procedure

described in Example 1A to provide the title compound.

Example 54B

30
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1! Example 55

acetate

10 Example 55A
tert-butyl (1R.4R)-5-(thieno[3.2-blpyridin-2-y1)-2.5-diazabicyclo[2.2.1heptane-2-

carboxylate
The product from Example 15B and 2-bromothieno[3,2-b]pyridine, prepared as

described in (J. Het. Chem. (1984), 785-789), were processed as described in Example
15 1A to provide the title compound.

Example 55B

acetate
20 The product from Example 55A was processed as described in Example 53B to
provide the title compound. 'H NMR (MeOD, 300 MHz) & 1.92 (s, 3H), 2.04 (br d, J=11
Hz, 1H), 2.26 (br d, J=11 Hz, 1H), 3.28 (m, 1H), 3.41 (m, 2H), 3.74 (dd, J=10, 2 Hz,
1H), 4.33 (br s, 1H), 4.53 (br s, 1H), 6.18 (s, 1H), 7.01 (dd, J=8, 4 Hz, 1H), 8.01 (brd,
J=8 Hz, 1H), 8.29 (br d, J=4 Hz, 1H).
25
Example 56
9-(6-chloro-3-pyridinyl)-3.9-diazabicyclo[4.2.1 lnonane
fumarate

30 Example 56A
tert-butyl 9-methyl-3.9-diazabicyclo[4.2.1]nonane-3-carboxylate
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washed in succession with saturated NaHCO, and brine. The organic phase was dried
(MgSO0,) and concentrated under reduced pressure to provide the title compound (99%
yield). MS (DCI/NH,) m/z 241 (M+H)".

Example 56B
10 t-butyl 3.9-diazabicyclo[4.2.1]nonane-3-carboxylate

The product of Example 56A was processed (on 33 mmol scale) according to the
procedure of Example 36 to provide the title compound (51% yield). MS (DCI/NH,) m/z
227 (M+H)", 241 (M+NH,)".

15 Example 56C

The product of Example 56B (17 mmol) and 2-chloro-5-iodopyridine (21 mmo})
were coupled according the procedure of Example 15C to provide the title compound
(21% yield). MS (DCI/NH,) m/z 338 (M+H)", 355 (M+NH,)".
20

Example 56D
9-(6-chloro-3-pyridinyl)-3.9-diazabicyclo[4.2.1 Inonane

fumarate
The product of Example 56C was treated with trifluoroacetic acid according to
25  the procedure of Example 15D. After purification by chromatography (SiO,; 10%
MeOH:89% CH,Cl,:1% NH,OH), the free base was combined with fumaric acid (1.1 eq.)
in hot EtOAc. Upon cooling, the title compound separated as a solid in 97% yield. 'H
NMR (CD,0D, 300 MHz) & 1.84-2.08 (m, 3H), 2.22-2.56 (m, 3H), 2.92-3.02 (m, 1H),
3.16-3.29 (m, 2H), 3.58 (d, J=4.5, 13.5 Hz, 1H), 4.47-4.55 (m, 1H), 4.57-4.66 (m, 1H),
30 6.67 (s, 2H), 7.25 (s, 2H), 7.86 (s, 1H); MS (DCI/NH,) m/z 238 (M+H)", 255 (M+NH,)';
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Example 57
5 3-(3-pyridinyl)-3.7-diazabicyclo[3.3.1nonane

bis(4-methylbenzenesulfonate)

Example 57A
3-(3-pyridinyi)-3.7-diazabicyclo[3.3.1Inonane

10 3,7-Diazabicyclo[3.3.1]nonane, prepared as described in (Garrison, G.L. et. al., J.
Org. Chem. 58, 27, (1993) 7670), and 3-bromopyridine were processed as described in
Example 1A. The proportions of reagents were changed from Example 1A to the
following: Pd,(dba), (0.02 eq), BINAP (0.05 eq), and NaOt-Bu (1.7 eq). The title
compound was obtained in 25% yield after purification by flash chromatography (silica

15  gel; CHCl;:MeOH:NH,OH; 90:5:1). MS (DCI/NH,) m/z 204 (M+H)".

Example 57B
3-(3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane

bis(4-methylbenzenesulfonate)

20 The product from Example 57A was treated with p-toluenesulfonic acid (2.0 eq)

and the obtained solid recrystallized from ethanol/ether to provide the title compound
(53% yield). 'HNMR (CD,0D, 300MHz) & 2.04 (m, 2H), 2.37 (s, 6H), 2.39 (m, 2H),
3.23 (m, 2H), 3.31 (m, 2H), 3.59 (bd, J=13.24 Hz, 2H), 4.04 (bd, 12.14 Hz, 2H), 7.23 (d,
J=8.09 Hz, 4H), 7.67(d, J=8.09 Hz, 4H), 7.88 (dd, J=5.52, 8.83 Hz, 1H), 8.20-8.24(m,
25  2H), 8.50 (d, J=2.57 Hz, 1H); MS (DCI/NH,) m/z 204 (M+H)"; Anal. calculated for
C;H;;N;*2.2 TsOH*H,0 C, 56.01; H, 6.04; N, 7.15. Found C, 56.25; H, 6.10; N, 6.79.

Example 58
3-(6-Chloro-3-pyridinyl)-3.7-diazabicyclo[3.3.1 Inonane

30 4-methylbenzenesulfonate
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3,7-Diazabicyclo[3.3.1]nonane, prepared as described in (Garrison, G.L. et. al., J.

Org. Chem. 58, 27, (1993) 7670), and 2-chloro-5-iodopyridine were processed as

5  described in Example 57A. The crude was purified by flash chromatography (silica gel;
CHCI,:MeOH:NH,OH; 90:5:1) to provide the title compound (10% yield). MS

(DCI/NH,) m/z 238 (M+H)".
Example 58B
10 3-(6-Chloro-3-pyridinyl)-3.7-diazabicyclo[3.3.1Inonane

4-methylbenzenesulfonate
The product of Example 58A was treated with p-toluenesulfonic acid (1.0 eq) and

the obtained solid recrystallized from ethanol/ether to provide the title compound (53%
yield) 'H NMR (CD,0D, 300 MHz) 6 2.00 (m, 2H), 2.31 (bs, 2H), 2.37 (s, 3H), 3.10 (m,

15 2H), 3.35 (m,2H), 3.57 (bd, J=13.22 Hz, 2H), 3.85 (bd, 11.19 Hz, 2H), 7.23 (d, J=8.14
Hz, 2H), 7.34 (d, ]=8.13 Hz, 1H), 7.57 (dd, J=3.05, 8.81 Hz, 1H), 7.70 (d, J = 8.13 Hz,
2H), 8.15 (d, J=3.39 Hz, 1H); MS (DCI/NH,) m/z 238 (M+H)"; Anal. calculated for
C,;H\,CIN,=1.1 TsOH+0.5 H,0 C, 54.25; H, 5.96; N, 9.63. Found C, 54.05; H, 5.60; N,
9.61.

20

Example 59
6-(3-pyridinyl)-3.6-diazabicyclo[3.2.1]octane

Example 59A

25 2-[(2-nitrophenyl)sulfonyl]-2-azabicyclo[2.2.11hept-5-ene
2-Azabicyclo[2.2.1]hept-5-ene (52.5 g, 5S4 mmole), prepared as described in (J

Am Chem. Soc., (1985) 107, 1768), 2-nitrobenzenesulfonyl chloride (119.6 , 54 mmole),
and triethylamine (75 mL, 0.54 mmole) were combined in methylene chloride (500 mL)
under a nitrogen atmosphere and stirred for 16 hours. The reaction mixture was

30  quenched with water (500 mL) and the phases separated. The organic phase was washed
with 2M HC! (5 x 100 mL), dried (MgSO0,), and concentrated under reduced pressure,
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5 Example 59B

3-benzyl-6-[(2-nitrophenyl)sulfonyl]-3.6-diazabicyclo[3.2,1]octane
Ozone (0,/0,) was bubbled through a solution of the product from Example 59A

(5.6 g, 2 mmol) in methanol (100 mL) at -78 °C. After one hour, a stream of oxygen was
bubbled through the reaction mixture to remove excess ozone. The mixture was treated

10  with dimethyl sulfide (2 mL) and the reaction mixture was allowed to warm to ambient
temperature. After 30 minutes, benzylamine hydrochloride (25 g, 170 mmol) and 3A
molecular sieves (30g) were added. After 2 hours, NaBH,CN (6.3 g, 10 mmol) was
added and the reaction mixture stirred for an additional 16 hours. The solids were
removed by filtration, and the filtrate was concentrated under reduced pressure. The

15 residue was diluted with water (150 mL), acidified with 6N HCI (200 mL), and allowed
to stir for 16 hours. Solid NaOH was added to bring the mixture to pH ~13. The mixture
was extracted with EtOAc (5x 200 mL). The extracts were combined, dried (K,CO;),
and concentrated. The residue was purified by chromatography on silica gel
(CHCI1,:MeOH 100:0 to 95:5) to provide the title compound (2.0 g, 28% yield). MS

20 (DCIUNH;) m/e 288 (M+H)".

Example 59C
3-benzyl-3.6-diazabicyclo[3.2.1]octane

The product of Example 59B (1.98g, 5 mmole) in DMF (5 mL) was treated with

25  mercaptoacetic acid (0.7 ml, 10 mmole) and lithium hydroxide (0.48g, 20 mmole). After
stirring under a nitrogen atmosphere for 2 hours, the reaction mixture was poured into
saturated Na,CO, (20 mL) and extracted with EtOAc (5 x 20mL). The organic extracts
were combined, dried (K,CO,), and concentrated under reduced pressure. The residue
was purified on silica gel (CHCl,:MeOH:NH,OH 95:5:0 to 9:1:0.1) to provide the title

30  compound (450 mg, 45% yield). MS (DCI/NH,) m/e 203 (M+H)".
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The product of Example 59C (290 mg, 1.4 mmole) and 3-bromopyridine (340
mg, 2.15 mmole) were coupled using the procedure of Example 1A to provide the title
5  compound (306 mg, 90% yield). MS (DCI/NH;) m/e 280 (M+H)".

Example 59E
6-(3-pyridiny)-3.6-diazabicvcio[3.2.1]octane

The product from Example 59D (290 mg, 1.1 mmole), in ethanol (2.9 mL) was
10 treated with 20% Pd(OH),/C (117 mg) under a hydrogen atmosphere (60 psi) for 36
hours. The reaction mixture was filtered and the solvent removed under reduced
pressure. The residue was purified by chromatography (SiO,, CHCl,:MeOH:NH,0H,
9:1:0 to 9:1:0.1) to provide the title compound (42 mg, 21% yield). 'H NMR (CD,0D,
300 MHz ) 5 2.17 (br s, 1H), 2.91 (br s, 1H),3.40-3.70 (m, 8H) 4.51 (m, 1H), 7.84-7.85
15  (m,2H), 8.09 (m, 1H), 8.19 (br s, 1H); MS (DCI/NH;) m/e 190 (M+H)".

Example 60
3-(3-pyridinyl)-3.6-diazabicyclo[3.2.1]octane

bis(4-methylbenzenesulfonate)
20

Example 60A
t-butyl 3-benzyl-3.6-diazabicvclof3.2.1Joctane-6-carboxylate

The product of Example 59C can be treated with di-t-buty! dicarbonate (1.1 eq.)
in methylene chloride for 4 hours. The solvent is removed under reduced pressure and

25  theresidue purified by chromatography to provide the title compound.

Example 60B
t-butyl 3.6-diazabicyelo[3.2.1]octane-6-carboxylate

The product from Example 60A can be processed according to the procedure of

30  Example S9E to provide the title compound.
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5  Example 2B to provide the title compound.

In Vitro Data
Determination of Nicotinic Acetylcholine Receptor Binding Potencies
Compounds of the invention were subjected to in vitro assays against the
10  nicotinic acetylcholine receptor as described below and were found to be effective
binders to the receptor. The In Vitro protocols for determination of nicotinic
acetylcholine channel receptor binding potencies of ligands were determined as follows.
Binding of [*H)-cytisine ("H]-CYT) to neuronal nicotinic acetylcholine receptors
was accomplished using crude synaptic membrane preparations from whole rat brain
15  (Pabreza et al., Molecular Pharmacol., 1990, 39:9). Washed membranes were stored at -
80 °C prior to use. Frozen aliquots were slowly thawed and resuspended in 20 volumes
of buffer (containing: 120 mM NaCl, 5 mM KCl, 2 mM MgCl,, 2 mM CaCl, and 50 mM
Tris-Cl, pH 7.4 @4 °C). After centrifuging at 20,000x g for 15 minutes, the pellets were
resuspended in 30 volumes of buffer,
20 The test compounds were dissolved in water to make 10 mM stock solutions.
Each solution was then diluted (1:100) with buffer (as above) and further taken through
seven serial log dilutions to produce test solutions from 107 to 10™' M.
Homogenate (containing 125-150 pg protein) was added to triplicate tubes
containing the range of concentrations of test compound described above and [*H}-CYT
25  (1.25 nM) in a final volume of 500 pL. Samples were incubated for 60 minutes at 4 °C,
then rapidly filtered through Whatman GF/B filters presoaked in 0.5% polyethyleneimine
using 3 x 4 mL of ice-cold buffer. The filters are counted in 4 mL of Ecolume® (ICN).
Nonspecific binding was determined in the presence of 10 pM (-)-nicotine and values
were expressed as a percentage of total binding. 1C,, values were determined with the
30  RS-1 (BBN) nonlinear least squares curve-fitting program and IC,, values were

converted to Ki values using the Cheng and Prusoff correction (K,=IC,/(1+[ligand)/Kd
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5 pyridinyl [2.2. l]denvauve, correspondmg to Example 1, the 6-chloro-3-pyridinyl

derivative; and Example 19 is the 6-chloro-2-pyridinyl[3.2.1] derivative, corresponding

to Example 12, the 6-chloro-3-pyridinyl[3.2.1]derivative. As a lower K; value is more

desirable, the binding data suggest that the 3-pyridiny] derivative compounds of the

present invention have higher affinity for the neuronal nicotinic acetylcholine receptor

10 than 2-pyridinyl derivative compounds.

Table 1
Binding Data

Example Average K;
Number (nM)

1 0.041

2 6.0

3 20

4 3.8

5 65

6 22

7 1900

8 2600

9 >10,000

10 37

11 37

12 93

13 0.41

14 11
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19 >10,000

20 52

21 0.33

22 41

23 16

24 0.012

25 0.40

77 0.05

28 109

29 37

30 0.17

3 12

32 1.6

33 0.03

34 140

35 1.5

36 0.06

37 0.55

38 74

39 0.04

40 0.17

41 0.03
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45 1.6

6 0.25

47 0.009

43 0.01

49 2.7

50 0.83

51 0.10

52 1.0

53 17

54 5.0

55 0.84

56 0.21

57 0.02

58 0.02

59 22

In Vivo Data
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Determination of Effectiveness of Nicotinic Acetylcholine Receptor Ligands as

Analgesic Agents in the Mouse Hot Plate Paradigm

An in vivo protocol was utilized to determine the effectiveness of nicotinic

acetylcholine receptor ligands as analgesic agents in the mouse hot plate paradigm.

Separate groups of mice, (n=8/group) were utilized for each dose group. All

drugs were administered by the intraperitoneal route of administration. Test drugs were

dissolved in water to make a 6.2 mM stock solution. Animals were dosed with this

10

solution (10 mL/kg body weight) for a 62 micromol/kg dose. Lower doses were
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Table 2 shows the minimally effective dose (MED), among the doses tested, at
which a significant effect, as defined above, was observed for the present compounds.
10 The data shows that selected compounds of the invention show a significant

antinociceptive effect at doses ranging from 0.62 to 62 pmol/kg.

Table 2
Mouse Hot Plate Data
Example (MED)
Number pmolkg
1 6.2
4 62
15 0.62
16 6.2
20 62
22 19
23 62
24 6.2
25 19
27 1.9
30 1.9
31 62
33 0.19
35 19
36 1.9
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Dosage forms for topical administration of a compound of this invention include

powders, sprays, ointments and inhalants. The active compound is mixed under sterile

conditions with a pharmaceutically acceptable carrier and any needed preservatives,

buffers or propellants which can be required. Opthalmic formulations, eye ointments,

powders and solutions are also contemplated as being within the scope of this invention.

Actual dosage levels of active ingredients in the pharmaceutical compositions of

this invention can be varied so as to obtain an amount of the active compound(s) which is

effective to achieve the desired therapeutic response for a particular patient, compositions

10

and mode of administration. The selected dosage level will depend upon the activity of

the particular compound, the route of administration, the severity of the condition being

treated and the condition and prior medical history of the patient being treated. However,

it is within the skill of the art to start doses of the compound at levels lower than required

for to achieve the desired therapeutic effect and to gradually increase the dosage until the

15 desired effect is achieved.

When used in the above or other treatments, a therapeutically effective amount of

one of the compounds of the present invention can be employed in pure form or, where

such forms exist, in pharmaceutically acceptable salt, ester or prodrug form.

Alternatively, the compound can be administered as a pharmaceutical composition
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employed; the duration of the treatment; drugs used in combination or coincidental with
the specific compound employed; and like factors well known in the medical arts. For
example, it is well within the skill of the art to start doses of the compound at levels

15 lower than required to achieve the desired therapeutic effect and to gradually increase the
dosage until the desired effect is achieved.

The total daily dose of the compounds of this invention administered to a human
or lower animal may range from about 0.001 to about 1000 mg/kg/day. For purposes of
oral administration, more preferable doses can be in the range of from about 0.001 to

20  about 5 mg/kg/day. If desired, the effective daily dose can be divided into multiple doses
for purposes of administration; consequently, single dose compositions may contain such
amounts or submultiples thereof to make up the daily dose.

The present invention also provides pharmaceutical compositions that comprise
compounds of the present invention formulated together with one or more non-toxic

25  pharmaceutically acceptable carriers. The pharmaceutical compositions can be specially
formulated for oral administration in solid or liquid form, for parenteral injection or for
rectal administration.

The pharmaceutical compositions of this invention can be administered to
humans and other mammals orally, rectally, parenterally , intracisternally, intravaginally,

30 intraperitoneally, topically (as by powders, ointments or drops), bucally or as an oral or

nasal spray. The term "parenterally,” as used herein, refers to modes of administration
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as glycerol, propylene glycol, polyethylene glycol and the like), vegetable oils (such as

olive oil), injectable organic esters (such as ethyl oleate) and suitable mixtures thereof.

10  Proper fluidity can be maintained, for example, by the use of coating materials such as
lecithin, by the maintenance of the required particle size in the case of dispersions and by
the use of surfactants.

These compositions may also contain adjuvants such as preservatives, wetting
agents, emulsifying agents and dispersing agents. Prevention of the action of

15 microorganisms can be ensured by the inclusion of various antibacterial and antifungal
agents, for example, paraben, chlorobutanol, phenol sorbic acid and the like. It may also
be desirable to include isotonic agents such as sugars, sodium chloride and the like.
Prolonged absorption of the injectable pharmaceutical form can be brought about by the
inclusion of agents which delay absorption such as aluminum monostearate and gelatin.

20 In some cases, in order to prolong the effect of the drug, it is desirable to slow the
absorption of the drug from subcutaneous or intramuscular injection. This can be
accomplished by the use of a liquid suspension of crystalline or amorphous material with
poor water solubility. The rate of absorption of the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and crystalline form.

25  Alternatively, delayed absorption of a parenterally administered drug form is
accomplished by dissolving or suspending the drug in an oil vehicle.

Injectable depot forms are made by forming microencapsule matrices of the drug
in biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio
of drug to polymer and the nature of the particular polymer employed, the rate of drug

30  release can be controlled. Examples of other biodegradable polymers include

poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
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compositions which can be dissolved or dispersed in sterile water or other sterile
injectable medium just prior to use.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound may be mixed
with at least one inert, pharmaceutically acceptable excipient or carrier, such as sodium
citrate or dicalcium phosphate and/or a) fillers or extenders such as starches, lactose,
sucrose, glucose, mannitol and silicic acid; b) binders such as carboxymethylcellulose,
alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia; ¢) humectants such as
glycerol; d) disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates and sodium carbonate; e) solution retarding agents
such as paraffin; f) absorption accelerators such as quaternary ammonium compounds; g)
wetting agents such as cetyl alcohol and glycerol monostearate; h) absorbents such as
kaolin and bentonite clay and i) lubricants such as talc, calcium stearate, magnesium
stearate, solid polyethylene glycols, sodium lauryl sulfate and mixtures thereof. In the
case of capsules, tablets and pills, the dosage form may also comprise buffering agents.

Solid compositions of a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills and granules can be
prepared with coatings and shells such as enteric coatings and other coatings well-known
in the pharmaceutical formulating art. They may optionally contain opacifying agents
and may also be of a composition such that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions which can be used include polymeric substances
and waxes.

The active compounds can also be in micro-encapsulated form, if appropriate,

with one or more of the above-mentioned excipients.
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5 ethyl alcohol isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular,
cottonseed, groundnut, com, germ, olive, castor and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan and
mixtures thereof.

10 Besides inert diluents, the oral compositions may also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring and perfuming
agents.

Suspensions, in addition to the active compounds, may contain suspending agents
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan

15 esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar,
tragacanth and mixtures thereof.

Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository

20  wax which are solid at room temperature but liquid at body temperature and therefore
melt in the rectum or vaginal cavity and release the active compound.

Compounds of the present invention can also be administered in the form of
liposomes. As is known in the art, liposomes are generally derived from phospholipids
or other lipid substances. Liposomes are formed by mono- or muiti-lamellar hydrated

25  liquid crystals which are dispersed in an aqueous medium. Any non-toxic,
physiologically acceptable and metabolizable lipid capable of forming liposomes can be
used. The present compositions in liposome form can contain, in addition to a compound
of the present invention, stabilizers, preservatives, excipients and the like. The preferred
lipids are natural and synthetic phospholipids and phosphatidyl cholines (lecithins) used

30 separately or together.

Methods to form liposomes are known in the art. See, for example, Prescott, Ed.,
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through the central nervous system. The following references describe various disorders

affected by nicotinic acetylcholine receptors: 1) Williams, M.; Areric, S. P.: Beyond

the Tobacco Debate: dissecting out the therapeutic potential of nicotine.
Invest. Drugs (1996)5(8): 1035-1045; 2) Americ, S. P.; Sullivan, J. P.; Williams, W.:
15  Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system
theraputics. In: Psychopharmacology: The Fourth Generation of Progress. Bloom FE,
Kupfer DJ (Eds.), Raven Press, New York (1995): 95-109; 3) Arneric, S. P.; Holladay,

M. W_; Sullivan, J. P.: Cholinergic channel modulators as a novel therapeutic strategy
for Alzheimer’s disease. Exp. Opin. Invest. Drugs (1996) 5(1): 79-100; 4) Lindstrom,

20  J.: Nicotinic Acetylchloline Receptors in Health and Disease. Molecular Neurobiology
(1997) 15: 193-222; and 5) Lloyd, G K; Menzaghi, F; Bontempi B; Suto, C; Siegel, R;
Akong, M; Stauderman, K; Velicelebi, G; Johnson, E; Harpold, M M; Rao, T S; Sacaan,
Al; Chavez-Noriega, L E; Washbum, M S; Vemier, J M; Cosford, N D P;

McDonald, L A: The potential of subtype-selective neuronal nicotinic acetylcholine
25  receptor agonists as therapeutic agents. Life Sciences (1998)62(17/18): 1601-1606.

These disorders include, but are not limited to the following: pain (references 1 and 2),
Alzheimer’s disease (references 1-5), Parkinson’s disease (references 1, 4 and 5),
memory dysfunction, Tourette’s syndrome (references 1, 2 and 4), sleep disorders
(reference 1), attention deficit hyperactivity disorder (references 1 and 3),

30  neurodegeneration, inflammation, neuroprotection (references 2 and 3), amyotrophic

atral sclerosis, anxiety (references 1, 2 and 3), depression (reference 2), mania,
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many variations will become apparent to those skilled in the art in view thereof, It is

intended that all such variations within the scope and spirit of the appended claims be

10 embraced thereby.
Changes can be made in the composition, operation and arrangement of the
method of the present invention described herein without departing from the concept and

scope of the invention as defined in the following claims:
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10 alkyl;
with the proviso that the following compounds are excluded,
3-(6-chloro-3-pyridazinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-chloro-2-pyrazinyl)-3,8-diazabicyclo[3.2.1]octane;
8-(6-chloro-3-pyridazinyl)-3,8-diazabicyclo[3.2.1]octane; and
15 8-(6-chloro-2-pyrazinyl)-3,8-diazabicyclo[3.2.1]octane; and

with the further proviso that when V and X are each a covalent bond; W, Y, and
Z are each CH,; and L, is a covalent bond; then R, is other than
AN
e

Ry N” Rs.

Rg

20 2 A compound according to claim | of formula II

I,
or a pharmaceutically acceptable salt thereof wherein:
Z is selected from the group consisting of CH, and CH,CH,,.
25

3. A compound according to claim 2 selected from the group consisting of:
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5  diazabicyclo[2.2.1]heptane;
(18,48)-2-(4-chloro-1-phthalazinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(4-chloro- 1 -phthalazinyl)-5-methyl-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(6-chloro-5-methoxycarbonyl-3-pyridazinyl)-2,5-
diazabicyclo[2.2.1]heptane;

10 (18,45)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-pyrimidinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(3-quinolinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(3-methyl-5-isothiazolyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(thieno[3,2-b]pyridin-2-yl)-2,5-diazabicyclo[2.2.1]heptane; and

15 (18,4S)-2-(furo{3,2-b]pyridin-2-yl)-2,5-diazabicyclo[2.2.1]heptane.

4. A compound according to claim 2 wherein:
Z is CH,;
L, is a covalent bond; and

20 R, is

5. A compound according to claim 4 selected from the group consisting of:
(1S,4S)-2-(6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1Jheptane;

25 (18,48)-2-(6-amino-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(3-pyridinyl)-2,5-diazabicyclo[2.2.1 Theptane;
(15,4S8)-2-[5-(benzyloxy)-3-pyridinyl]-2,5-diazabicyclo[2.2.1heptane;
(18,48)-2-[5-hydroxy-3-pyridinyl}-2,5-diazabicyclo[2.2.1]heptane;
(18,45)-2-(6-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
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910%&' (¥- MP] ] dEKS,48)-2-(5-aminomethyl-3-pyridinyl)-2,5-diazabicyclo{2.2.1]heptane;
(18,4S)-2-(5-aminocarbonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1Theptane;
(18,45)-2-(5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1S,4S)-2-(6-chloro-5-hydroxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1S,4S)-2-(6-chloro-3-pyridinyl)-5-cyanomethyl-2,5-diazabicyclo[2.2.1]heptane;

10 (1S,4S)-2-(6-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(6-chloro-5-methoxy-3-pyridinyl)-2,5-diazabicyclof2.2.1 Jheptane;
(18,4S)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,45)-2-(5,6-dichloro-3-pyridinyl)-2,5diazabicyclo{2.2.1]heptane;
(18,48)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;

15 (18,45)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-methoxy-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,48)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5diazabicyclo[2.2.1Jheptane;

20 (18,4S)-2-(5-bromo-6-chloro-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,4S)-2-(5-cyano-6-chloro-3-pyridinyl)-2,5diazabicyclo[2.2.1 ]heptane;
(18,4S)-2-(5-hydroxymethyl-6-chloro-3-pyridinyl)-2,5-

diazabicyclof2.2.1]heptane; (1S,48)-2-(5-hydroxymethyl-6-fluoro-3-pyridinyl)-2,5-
diazabicyclo[2.2.1]heptane;

25 (18,4S)-2-(5-hydroxymethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(5-aminomethyl-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-aminomethyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-aminomethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(5-carboxy-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

30 (18,48)-2-(5-carboxy-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 ]heptane;
(18,4S)-2-(5-carboxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
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(18,48)-2-(5-hydroxyiminomethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

10 (18,48)-2-(2-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1S,4S)-2-(5-methyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(5-aminosulfonyl-6-fluoro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;
(18,45)-2-(5-aminosulfonyl-6-chloro-3-pyridinyl)-2,5-

15  diazabicyclo[2.2.1]heptane; and

(18,48)-2-(5-aminosulfonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane.

6. A compound according to claim 2 wherein:
Z is CH,CH,;
20 L, is a covalent bond; and
R,is
PN R®

L

R*” N7 RS,

7. A compound according to claim 6 selected from the group consisting of:
25 (18,4S)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(18,4S8)-2-(5,6-dichloro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(18,48)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(18,48)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1S,4S)-2-(5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
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8. A compound according to claim 1 of formula III

Z
N

10 Ry
I,
or a pharmaceutically acceptable salt wherein:

Z is selected from the group consisting of CH, and CH,CH,,.

15 9. A compound according to claim 8 selected from the group consisting of:
(1R,4R)-2-(6-chloro-3-pyridazinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(thieno[3,2-b]pyridin-2-yl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(furo[3,2-b]pyridin-2-yl)-2,5-diazabicyclo[2.2.1 Theptane;

20 (1R,4R)-2-(6-chloro-5-methyl-3-pyridazinyl)-2,5-diazabicyclo{2.2.1]heptane;
(1R,4R)-2-(6-chloro-3-pyridazinyl)-5-methyl-2,5-diazabicyclo[2.2.1]heptane;
(1R ,4R)-2-(6-chloro-5-methyl-3-pyridazinyl)-5-methyl-2,5-

diazabicyclo[2.2.1lheptane;
(1R,4R)-2-(4-chloro-1-phthalazinyl)-2,5-diazabicyclo{2.2.1]heptane;

25 (IR,4R)-2-(4-chloro-1-phthalazinyl)-5-methyl-2,5-diazabicyclo[2.2.1]heptane;

(1R,4R)-2-(6-chloro-5-methoxycarbonyl-3-pyridazinyl)-2,5-
diazabicyclo[2.2.1]heptane;
(1R,4R)-2~(5-pyrimidinyl)-2,5-diazabicyclo[2.2.1]heptane;
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10 11. A compound according to claim 10 selected from the group consisting of:
(1R,4R)-2-(6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(3-pyridinyl)-2,5-diazabicyclo{2.2.1]heptane;
(1R,4R)-2-(6-chloro-3-pyridiny!)-5-cyanomethyl-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo{2.2.1Jheptane;

15 (1R,4R)-2-(5-hydroxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6~chloro-5-hydroxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-cyano-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-methoxy-3-pyridinyl)-2,5-diazabicyclo{2.2.1]heptane;
(1R,4R)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

20 (1R,4R)-2-(5,6-dichloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-aminocarbonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-chloro-5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-bromo-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

25 (1R,4R)-2-(6-nitro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 }heptane;
(1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo{2.2.1]heptane;
(1R,4R)-2-(5-bromo-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-amino-3-pyridinyl)-2,5-diazabicyclo[2.2.1}heptane;
(1R,4R)-2-[5-(benzyloxy)-3-pyridinyl]-2,5-diazabicyclo[2.2.1]heptane;
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(1R,4R)-2-(6-chloro-5-ethynyl- 3-pyr1dmyIT 2_5d1aza"51cyclo[2 2.1 heptane

(1R,4R)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5diazabicyclof2.2.1]heptane;

5 (1R,4R)-2-(5-bromo-6-chloro-3-pyridinyl)-2,5diazabicyclo{2.2.1]heptane;
(1R,4R)-2-(5-cyano-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-hydroxymethyl-6-chloro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-hydroxymethyl-6-fluoro-3-pyridinyl)-2,5-

10  diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-hydroxymethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(1R,4R)-2-(5-aminomethyl-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-aminomethyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-aminomethyl-3-pyridinyl)-2,5-diazabicyclof2.2.1]heptane;

15 (1R,4R)-2-(5-carboxy-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-carboxy-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-carboxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

(1R, 4R)-2-(5-aminocarbonyl-6-fluoro-3-pyridinyl)-2,5-
diazabicyclo[2.2.1}heptane;

20 (1R,4R)-2-(5-aminocarbonyl-6-chloro-3-pyridinyl)-2,5-

diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-chloro-5-hydroxyiminomethyl-3-pyridinyl)-2,5-

diazabicyclo[2.2.1}heptane;
(1R,4R)-2-(6-fluoro-5-hydroxyiminomethyl-3-pyridinyl)-2,5-

25  diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-hydroxyiminomethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(2-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(1R 4R)-2-(5-methyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo{2.2.1 Jheptane;
(1R 4R)-2-(5-aminosulfonyl-6-fluoro-3-pyridinyl)-2,5-

30  diazabicyclo[2.2.1]heptane;
.( 1R,4R)-2-(5-aminosulfonyl-6-chloro-3-pyridinyl)-2,5-
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diazabicyclo[2.2.1}heptane; and

12.

13.

14.

(1R,4R)-2-(5-aminosulfonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane.

A compound according to claim 8 wherein:
Zis CH,CH,;
L, is a covalent bond; and

R,is

A compound according to claim 12 selected from the group consisting of:
(1R,4R)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R, 4R)-2-(5,6-dichloro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R ,4R)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2-(5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.2]Joctane;
(1R,4R)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]Joctane;
(1R,4R)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2~(5-bromo-6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(1R,4R)-2-(3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane; and
(1R,4R)-2-(6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane.

A compound according to claim 8 wherein:
Z is CH,;

L, 1s (CH,),; and

R, is
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15. A compound according to claim 14 that is (1R,4R)-2-(3-pyridinylmethyl)-2,5-
diazabicyclo[2.2.1}heptane.

5 16. A compound according to claim 1 of formula IV
Tz
Z/N7\\
\\/N\
L

Ry
v,
or a pharmaceutically acceptable salt thereof wherein:

Z is selected from the group consisting of CH,CH, and CH,CH,CH,.

10

17. A compound according to claim 16 wherein Z is CH,CH,.

18. A compound according to claim 17 that is 3-(3-pyridazinyl)-3,8-

diazabicyclo[3.2.1]octane.

15
19. A compound according to claim 16 wherein:
Z is CH,CH,;
L, is a covalent bond; and
R,is
Yo R
20 R* , N” RS,

20. A compound according to claim 19 selected from the group consisting of:
3-(6-nitro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-amino-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;

25 3-(6-chloro-3-pyridinyl)-3,8-diazabicyclo[3.2.1}octane;

3-(3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6~chloro-5-methyl-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
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3-(6-chloro-5 -ethynyl- -pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-chloro-5-cyano-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(5-methoxy-3-pyridinyl)-3,8-diazabicyclof3.2.1]octane;

5 3-(6-fluoro-5-methyl-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(6-fluoro-3-pyridinyl)-3,8-diazabicyclof3.2.1]Joctane;
3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(5-cyano-6-fluoro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane;
3-(5-bromo-6-chloro-3-pyridinyl)-3,8-diazabicycio[3.2.1]octane;

10 3-(5-aminomethyl-6-chloro-3-pyridinyl)-3,8-diazabicyclo{3.2.1]octane;
3-(5-aminomethyl-6-fluoro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane; and
3-(5-aminomethyl-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane.

21. A compound according to claim 1 of formula V
A
Rz~ N/\V/IA
w;
15 Z
v,
or a pharmaceutically acceptable salt wherein:

Z is selected from the group consisting of CH,CH, and CH,CH,CH,.
20 22, A compound according to claim 21 wherein:

L, is a covalent bond; and

R,is

25  23. A compound according to claim 1 of formula VI
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or a pharmaceutically acceptable salt wherein:

Z is selected from the group consisting of CH, and CH,CH,.

5 24, A compound according to claim 23 wherein:
Zis CH,;
L, is a covalent bond; and
R,is

10
25. A compound according to claim 24 selected from the group consisting of:

2-(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
2-(3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1S,5R)-2-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

15 (1S,5R)-2-(5,6-dichloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1S,5R)-2-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;
(18,5R)-2-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]Joctane;
(18,5R)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;

20 (18,5R)-2-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-2-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-2-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

25 (1R,58)-2~(5,6-dichloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,55)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-2-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,55)-2-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
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fS@109%8" & ()- f 2(15,559%\(65¥1u61)0 5- ifngthyl -3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

(18,55)-6-~(6-fluoro-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(18,58)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
10 (18,5S)-6-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-6-(5-bromo-6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-6-(3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane; and
(18,58)-6-(6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane.

15 29. A compound according to claim 1 of formula VIII

or a pharmaceutically acceptable salt wherein:
Z is selected from the group consisting of CH,CH, and CH,CH,CH,.
20
30. A compound according to claim 29 wherein
Z is CH,CH,;
L, is a covalent bond; and
R,is

25 R* N7 TR®.

31. A compound according to claim 30 selected from the group consisting of:

9-(6-chloro-3-pyridinyl)-3,9-diazabicyclof{4.2.1]nonane;
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(1R,6S)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2. 1 Inonane;
(1R,68)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1Jnonane;

10 (1R,68)-9-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1R,6S)-9-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-9-(3-pyridinyl)-3,9-diazabicycio[4.2.1 jnonane;
(18,6R)-9-(6~chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-9-(5,6-dichloro-3-pyridinyl)-3,9-diazabicyclo{4.2.1 |nonane;

15 (18,6R)-9-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-9-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;
(18,6R)-9-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1 nonane;
(15,6R)-9-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1S,6R)-9-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

20 (18,6R)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(18,6R)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo(4.2.1]nonane;
(18,6R)-9-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1S,6R)-9-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane; and
(18,6R)-9-(3-pyridinyl)-3,9-diazabicyclo[4.2.] Jnonane.

25

32. A compound according to claim 1 of formula IX
R
AN W
Rz/N\Z>?
IX,

or a pharmaceutically acceptable salt wherein:
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Z is selected from the group consisting of CH, and CH,CH,,.

33. A compound according to claim 32 wherein:
Z is CH,;
5 L, is a covalent bond; and

R,is

34. A compound according to claim 33 selected from the group consisting of:

10 6-(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S)-6-(5,6-dichloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclof3.2.1]octane;
(1R,5S)-6-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

15 (1R,58)-6-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S8)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(5-cyano-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

20 (1R,58)-6-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6~(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1Joctane;
(1R,58)-6-(3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(5,6-dichloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

25 (1S,5R)-6-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1S,5R)-6-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1S,5R)-6-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
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10 or a pharmaceutically acceptable salt wherein:

Z is selected from the group consisting of CH, and CH,CH,.

36. A compound according to claim 35 wherein
L, is a covalent bond and
15 R, is

37. A compound according to claim 36 selected from the group consisting of:

(1R,5R)-3-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

20 (1R,5R)-3-(5,6-dichloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(6-chloro-5-cyano-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

25 (1R,5R)-3-(6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(1R,5R)-3-(5-bromo-6-chloro-3-pyridinyl)-3,6-diazabicycio[3.2.1]octane;
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f mL0% & () - 7 (18,58)-3-(6-chloro-5-cyano-3-pyridinyl)-3 6 1azab1cyc of3.2.1]Joctane;
(18,58)-3-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-fluoro-3-pyridinyl)-3,6-diazabicyclof3.2.1]octane;

10 (18,58)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,5S)-3-(5-bromo-6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(18,58)-3-(6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane; and
(18,58)-3-(3-pyridinyl)-3,6-diazabicycio[3.2.1])octane.

15

38. A compound according to claim 1 of formula XI
ANt
Ry N\<z)
X1,

or a pharmaceutically acceptable salt wherein:

20 Z is selected from the group consisting of CH,CH, and CH,CH,CH,,.

39. A compound according to claim 38 wherein
Z is CH,CH,;
L, is a covalent bond; and

25 R, is

40. A compound according to claim 39 selected from the group consisting of:
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A0 051 1 0B8RI Gl M Bfde) © )l U0
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f109K" & () - 109" & ( bU410 fY 5310%(" &' (- f
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0 s oo g A o O e
51006 & (§-T f10%IR.69)-F-(5t6-dicera:XpyridinyD- 31%@@@b(cyclm4 2.1jnonane;
(1R,6S)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;
(1R,68)-3-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-3-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo{4.2.1 lnonane;
(1R,6S8)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;

10 (1R,68)-3-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,6S8)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;
(1R,6S)-3-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1Jnonane;
(1R,68)-3-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane;

15 (1R,6S)-3-(3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(6-chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(5,6-dichloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1S,6R)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

20 (18,6R)-3-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 jnonane;
(18,6R)-3-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1 jnonane;
(18,6R)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

25 (18,6R)-3-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(18,6R)-3-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.]1 Jnonane; and
(18,6R)-3-(3-pyridinyl)-3,9-diazabicyclo[4.2.1 nonane.

41. A compound according to claim 1 of formula XII
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or a pharmaceutically acceptable salt wherein:

Z is selected from the group consisting of CH, and CH,CH,,

42. A compound according to claim 41 wherein:
Zis CH,;
L, is a covalent bond; and

R,is

10 R* N7 RS,

43. A compound according to claim 42 selected from the group consisting of:
3-(3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-chloro-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;

15 3-(6-chloro-3-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1 nonane;
3-(5,6-dichloro-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-chloro-5-ethynyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-chloro-5-cyano-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(5-methoxy-3-pyridinyl)-3,7-diazabicyclof3.3.1]nonane;

20 3-(6-fluoro-5-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-fluoro-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,7-diazabicyclo[3.3.1 Jnonane;
3-(5-cyano-6-fluoro-3-pyridinyl)-3,7-diazabicyclo{3.3.1]nonane; and
3-(5-bromo-6-chloro-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane.

25

44. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of formula I in combination with a pharmaceutically acceptable carrier.
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48.  The method of claim 46 wherein the disorder is pain.



