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

| NVENTI ON The present invention is directed to a series of N-substituted

di azabi cyclic conpounds nmet ho for selectively controlling
neurotransmtter ﬁ{ml S using these d

phar maceut i cal corrp ‘\“ﬁ“m ai ni ng these conﬂmwmmﬂmﬂﬂmmmm@wND OF
THE | NVENTI ON Conpounds.dotvetr sel ectively control chemjgal synaptic
transm ssion offer therapeutic utility in treating disorders that are

associated with dysfunctions_in r

i s6 1 onPEbHBBIGiAgoRRIAEHEY B SRepvE e T SLaRLER sbEFadisLishs oy
transm ssion. The control of synaptic chemcal transmssion is, inturn, a
direct result of a nodulation of the excitability of the synaptic nenbrane.
Presygaptic control of nenbrane excitability results fromthe direct effect
an active conpound has upon the organelles and enzynes present in the nerve
terminal for synthesizing, stBHﬂdeFaﬁﬂEﬂ§VEhﬁTQ§'the neurotransnmitter, as

wel | as the process for. act.ive r. take ontrol of

menbr ane exci tgﬁ? PTeSSRt IR PR lsf‘iE ﬁ%aﬁ?ﬁqs ghgé‘ @tqz%zé‘g’(‘féfﬂffound has
upon the eyhominas, rpnahea%?@énéaﬁ/eryn%usmgqa&okanﬁﬁuénkrewmrﬁmalect' on. An
expl anati on of t he processes involved I n_chemcal synaptic transm ssion

wi | | hel pusing iHebeisimpdundsand phaimhacewtival promositions cappihingahessrempbuidse
invention. (For a fuller expl anation of chem cal synaptic transm ssion
refert% o Hoffman et al., "Neuro 25 transnission: The autononic and somatic
not or nervous systens." | Qﬁg., TR, Phar macol ogi cal Basis
of Therapeutics, 9th ed. %ﬁ@@ga nlgniaﬂ: ﬁ{E LlénquIr P.B. Mdlinoff, RW
Ruddon, and A. Compdands tﬁatlsﬂ&ﬁtw«iﬁsontroll’ehmﬁﬂrsyl?mmsmnmwsmfﬁrbkﬁer (1996), pp.
105- 139) pically, chem cal synaptic transm ssion begins with a stimnulus
t hat depothafqpfvetsc ‘gdltb’%tf??‘mﬂﬁ’r@ﬁ‘éﬁfaﬁﬁt yeraseeiaigd with @ﬁ@r@yﬁwm Yn3RliSct i on
above theythresk | g ]

all-or- none ac?gl]‘stélnd.l;-)l](i)l gn ity riq%% %ﬁsg%%g} séﬁgggoﬁ%qﬁgp%cy %Mg,g? e%’gs 4 g??pqm

pr opdgat eshdnticilh@nsafsgiont Hmmcamlrolwlﬂeyrapuochefnhuademnmi‘ssmﬁisexraturmlaidiﬂeztat i on

process leading to neurotransmtter secretion and "transm ssion"” to t he
postsynapquélte a modylagien of thejexcifghility; of thesynapticonsmbrareatbresynaptissantel cent r al
and perip PR e
referred Fﬁ g‘?b&gé\ég bﬁ){%&p’ﬁs théggd{r&{)P}efggée Is archggpﬁg}l&s% °‘Q’é§€ nerves,

snoot h nmusighkellze hhé enBaiedippssenitih tife et @imaingisfor Iytrhesizie btofihg,aand
neurotransmtter upon an excitable cell may be to cause either an

exci t at or §elegsing thq pviretransmjttgs oaswelhasshe progess dor ackive reeyptaken Postsymaptic
respggtiv s for
tho il 1 Suniel SEREABIAE ABBBLD FeslEt HER B8 i Bn R PR o B3RP

neur ot r angwicytopla8mid erganelies fat rédpeidemedroprandmictel sctiomeur ot ransm tter causes
excitation or inhibition depends principally on_the ionic channels_that are
opened in the Paskplanatian of the processes involved in’chemical synaptic transmission will

help to illustrate more fully the potential applications of the invention. (For a fuller

explanation of chemical synaptic transmission refer to Hoffman et al., "Neuro-

25 transmission: The autonomic and somatic motor nervous systems.” In: Goodman and
Gilman's, The Pharmacological Basis of Therapeutics, 9th ed., J.G. Hardman, L.E.
Limbird, P.B. Molinoff, R.W. Ruddon, and A. Goodman Gilman, eds., Pergamon Press.
New 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



menbrane (i.e., in the excitable cell}. EPSPs typically result froma | ocal
depol ari zation of the nmenbrane due to a generalized increased perneability
to cati onsWhW44MS Na* and K*), whereas |PSPs are 15 the repgriustfiorso
stabilization or hyperpolarization of the nmenbrane excitability due to a
increase in perneability to primarily smaller ions (including K and Cf).
For exanple, the neurotransmtter acetyl choline excites at skeletal nuscle
junctions by opening perneability channels for Na+ and K+. At ot her
synapses, .§ucl i cel | C I ' he jnhibit.or

o a1y SEp R e e ACB, THPRLR SERAURERo B B e ca
ef fects oferiital whemedon daxef actihste pmesteiiiatibn prietisdeadivstd deufdteimsimey| ati on of
a particular ,subtgpe of acetylcholine receptor. It is, therefore, inportant
t o under s8eFRiionad dirprsapissiens o e pastynapks celbc dpesscelapiyghasceime t wo

di stinct fam | Les.of .acetyl chol | s.are def,ined as nicotinic
acet yl ohot i MetREgaPn BF Snbaf 8Rl Pt aCERRER i Re S edBiBL. " See
Goodmgn afeurbdndRitidrs arlthtefeReatoBeekeibiadel IBasE kit@ble4211d ARIcBRE MchGS. OP.
cit.}. The responses of these receptor subtypes are nediated by two

entirely dérfvésesmoaothohustaxllofcastiancelis ardglondse The yHeaof a nglwotransisittar cot i ni c
acetyl chol i ne receptor '#s a%ti vat ed,. t he resgonse i S'fﬁ'ﬂ%i ncreased flux of
speci fic R ARESFItERS cell Bax be do gauskgiher gn exqiigtory or an inhikjighy PPFHEYMARLS onal
menbr ane. L ; ! I y:ation
Teads o B e PSR eyl eI Al e cRREP Pl B ROMPYE Ul s
such as Gepemorefonthegrattidubarsictoitrapdmistphaidabe extntso which dthed ogi cal

cons 8uences of nicotinic - %\J UN 2083 WO 00/ 44755 3 PCT/ U500/ 01620
acet‘j c holFHRITGRSREERTS Rre pEeseat VB FDER APAgi 3T REPrOtARSMItITH SWISET eXAaLaT oM ¢

receptor ;i vat i : : Pﬁ}fg LWL Rid i I i C
acetyl cho@%ﬂétyﬁe%egg?%grﬁgl@&fgpﬁ) gﬂ?ﬁ%@icﬁﬁ otl%t(}alkrl{%% EP %)dé?igg?iﬁ{eeéu £ %%ASF{PICMi ch
are di sti membend (ick.f ihaheatcithblerellhose ari sing from nmuscarinic receptor
inhibition 5 As indicated above, the two principal sites to which drug
conpounds  t hat ERSFssypicalieraselsfrogyalasel depelatizalion o thamemprape dye txkt ed are
e oo oo PR BRI AREu 0F BBl BB R BIOE T e SELISR Y O v0°
r ecepsor sthehesult b€ stabilidafich éd16/pefiolRizadisotithé Sembline extifbilpgdmes@€gr eti ng
structure has released (i.e., through an autor e.ceﬁ%or), or through a 10

pr esynapt inérepEda peareabiyy 1o paparitysmalenions Hasludiag Kotand (4 Foeexample. |

t hr ough I to N . i . t synaptic
reror ane. EArOPRERRE sk HoliE Rt afskd hbAE bl bGpRRH Y1701 %1 e
i nteract i pdimeibilityehanskIgRN N4S aR@ K O aiherdynhges, Wutascadiat sylapt i C
receptor. C assic exanples of drugs that nodul ate postsynaptic nenbrane
exci t abi | faefylcholing ean breinhibitoo RFE0ArHY resRbeRifion apyisreasei lsheandueianget wit h
ni cot,hni ¢ acetyl chol i ner gat ed annel r [ .skel.eta le, for
exan‘% e, corrpe?’tlletctfl\(}{é)gtcg{ gtg‘?cl%l %@E%?org oé'r'?? §§}Ptt§'ggﬁesgr§ ‘?:Yjer%gl?é,r és’cl)l!p‘fgoepol arizing
agents, smelulaforSefLpiitutiiaGubiype of fcetyleholifd tdcapto €l V) tser&fBd, @iportant to
postsynaptic cells can have many neurotransmtters inpinging upon them

Thi s makewnderstanidithe differences hatwoen the rpeepiar subtipgs. Jaredwedisincopibianilies al
synaptic ct) f

ansni ssion require g.control. a given. cell. Nonethel ess, by
oo oni ot R RHRBRE Rrb S arcisringa i R s FoBi¥iTlsk espid B BEeEBBicant s
recept or, adetyldndliRORRERbA. {(Sed QEHAdPandGll&T's. PRHeaPHagmadoladital tHIRisQF her
i nputs. Qbviously, the nore that s understood about chem cal synaptic
t ran@hi ssThamagentiG\Spdiitlor ders, the easier it would be to design drugs to
treat such disgrders. 25 fjﬁpow’%% how speci fi cﬂ’ﬁeurgt ransn’i.tie&iag act in the
CNS al | ows one T REEF thgsg T BE?F&‘_&P#%P@_PHE&'F 3red, Y{Wg&f‘g’ﬁ RIWCER cert ai n
ONS- act | Vol fiSeedrRl mENEHRt Systdiah WhetPink hiothifela¥eth REBAA #BELDPIsan

i nportant neurotransmtter the central nervous Systens in humans and

ani mal s. adtinytedshectsporat it dreinpleaseddhulof gpecific chmpestiviar ibas/e.dh &, 'aandewed by
Roth and El sworth, "Biochem cal Pharmacol ogy of M dbrain Popam' ne 30

Neur ons” , Ca 1 thiough theiearonab memprans: frecqngast mussarBlcACERichefinpresgpless, F. E.

Bl oo andacgv%tinqnggﬁs% 'chﬁl%%s in ﬁﬁx&ﬂul%& ?fs‘?emMat c%ﬁt%.'i_’n crﬂﬂpl@g zﬁoqé'&ﬂes shat ients

w t h™Par kins
as G-proteins and inositol phosphates. Thus, the biological consequences of nicotinic




S J UN 2003 WD 00/ 44755 4 PCT/ US00/ 01620 di sease have a prin\“ of
dopam ne contai ning neurons of the nigrostriatal pathway, whi sults in
prof ound | 343004478t or control . Therapeutic strategies to reptatRoddio
dopam ne deficiency with dopamne mnetics, as well as adm nistering

phar macol ogi ¢ agents that nodify dopam ne rel ease and ot her
neurotransmtters have been found to 5 have therapeutic benefit
("Parkinson's Disease", In: Psvcho~harnacol o~y: The Fourth CGeneration of

Progress, op..Cift.. | 479-1484) . w and sel ective neurotransmtter
control I r?ﬁgtg&@ﬁbgé ﬁ%tgﬁqq%watb% %{5 d’ls\slﬁﬁﬁ om ﬁ'ﬁset ?lftemﬂi‘ﬁﬁgmtcrfﬁfef’i‘?{e or nore
wi |1 be usgfiidtidnD th AR hd188us nPithe@ fhRtioP ORIt MirkO At bR Sithe rgée??cﬁ@ﬁ:s@ﬁsat €s
or behavi or nodels. For exanple, denentia, such as i's seen wth 10

Al zhei ner 'is still sthas biobogidah effeats ovtiigmare distinétrand Idiffayentyframm thasaneking frofy npt ons
of chronic al coholism ang.ni.cotine withdrawal involve aspects of the
central ndPUSSBRNE Fecepior IDbIHARS t he behavi oral di sorder Attention-Deficit

Di sorder (ADD). L fal - oL : t hpgs&)

di sor dgrs are f%ﬁﬁla%h%g%g‘%?g;r&%%g%)gﬁﬁt?& me%%?e co et g?g@g%ﬂfescgl on of
t he possi lthemidal $yraptiasarshiffssiont mwebadiesttes apé the presyoapizunembiting Anditiei Vi ty as
cholinergic ligands selective for neuronal nicotinic receptors, (i.e., for
control | i Mgstctydapticmenbraap: Astiensfdresditspted athe PeesypAniE iR mayde pat ent

5,472, 958, at%'ﬂﬂoféhﬁ%:gp#ﬁéc%é%%{%@ﬁg %s n%gg mé’%%h?&ldﬁ@:ﬂé%%@&% g ed

herein by reference. e agoni sts arée therapéutrtcally

subopt i malsain® sédrerirtgd shaictuRehBaBIdadet O, tHichgh 96 attopleoper), othreued! e, such
conpounds have unfavorabl e 20 pharmacokinetics (e.g., arecoline and
ni cot Ithe) Prsyaaptisaecentoy thaldesperds to pnafberdieuiojmapymitier g.¢;, thjovgh ene) , poor CNS

penétratiqn (e.qg. ar bachal.), _or r,or.al bioavailabilit £..

ni cotine). e}e&org%&tqrﬁoéc’mo&s ﬁ’é%‘m&agﬁ? (ge%%v‘ © H%lsrﬁsynﬁﬁ\l/cvaﬁ? @hragéﬁ{“f]ﬂ? t}g_goni st
actions, iaBGo6H thE eRIPLANRMRIndLralSHMBEOSTARRIbit &t iAfeactibR WP theddidop&loupher al
side effects, including mosis, |achrymation, defecation and tachycardi a

( Benowi t z newrothansmiitar with 8 postsnaplic Reepdphar nacol ogy, S. Wnnacott, M A H.

Russel |, & LP. Stol ., uni ity P Oxf . 1990, pp.
5157, “and (TR AGERIes SE s B4 Rofulp kS Rarpls M e SHEPE M er oy
E. G probithy nepinincule 6l68king @fents Wakth MterdctiaD ficsiinida¥etyRhSlinclS8&1 PP

333-336). WIllians et al. reports the use of cholinergic channel nodul ators
to treat 3barPgliecertors on skeldtannbalé,fer examples cernpetitivei(stebilizingragents. such,
"Beyond t he Tobacc& DFbate: Di ssect i N, Qut ;lcge Ther apeutic Potential of

Ni coti ne" 35 EYIATe, epepolarizingagentgy sughias suggnplsholiness s~ 5~ y N 2003

PCT/ USCQO 01620 1R theRientrd] dgdvous 374k, p%%g@aptics@élisrb'aﬁ@aﬁw&bnfhelﬂ'btraﬁs%ﬂﬁ’ér& S
short-terminprovenent of nonsnoking patients suffering Trom depression by

t r eat ment impinging uponitireen. pEhis rekes Rdifficdbloi kmoPabe precisenetbalance afit | depr essant

Effeg% of 'hll'ranstzler mal Ni cotine Patcg?s in nSnoki ng, Pat | ntsbvvith Maj or
Depr & offiemisal naplic (BinsRssigp reauid [econfol 2 e cell “Nopetsglgss) b <o
di azabi cygkfihring cdmbhfids A0 scl&diviBldfiéeSonpie preeor isa&FhafiRIeédPiorVRid OUS

possible to modulate the net balance of all the other inputs. Obviously, the more that is
understood about chemical synaptic transmission in CNS disorders, the easier it would
be to design drugs to treat such disorders.

25 Knowing how specific neurotransmitters act in the CNS allows one to predict the
disorders that may be treatable with certain CNS-active drugs. For example, dopamine is
widely recognized as an important neurotransmitter in the central nervous systems in
humans and animals. Many aspects of the pharmacology of dopamine have been
reviewed by Roth and Elsworth, "Biochemical Pharmacology of Midbrain Dopamine

30 Neurons", In: Psvchopharmacology: The Fourth Generation of Progress, F.E. Bloom and
D.J. Kupfer. Eds., Raven Press, NY, 1995, pp 227-243). Patients with Parkinson's



pur poses. For exanple, N heteroaromatic, N-alkylaryl substituted
di azabi cycl o[ 2.2.1 ] heptanes have been disclosed in European'bakHﬁN 2003
Appl i cat i oWOND/44135400 661 for the prevention of disorders re%bk&%lyoom
brain and/or spinal cord anoxia; N heteroaromatic, N-alkylary

di azabicyclo[2.2. | ]heptane derivatives have been 10 discl osed in European
Patent Application 0 324 543 as antiarrfpythm c agents; N heteroaromatic,
-al kyl aryl diazabicyclo[2.2. | ]heptane derivatives have been di sclosed in

E Pat Publ i.cat | 0 345 808 .B 1 for the treat f
Gy beat o CERA R L RlaHLES Hanminceonian priphs s e s SRRt s, 2.1 |
hept ane d@hichatduld $n BRYSUNAAEE dfins6iboP é&flrdl.N Therdpeunids@Mba P10 RpRBL R84 for

effective anti-ischem c protection for 15 CNS and cardrac tissue,
di - N- acy| Hepassioadefma¢ricy vdiladapaindye inafetics, 4s elhepadamisteemg \pliaimasldgave been

di I di P Publ.i cati . W97/ 17961 t t | ate h t i i d
Gl eclosed T DURL SO, N YOS/ LT00L Lo St AL herpLogot i an
Mor eoyer We%erla\?élﬁigb)éheﬂ\t“ Q?&xﬂrﬁ@%ﬁ W&éaﬁe"?!lﬂ?ﬁs@&%&h&ﬂ&o%&: ThdERlAe

derivatives for treating centra olinergic d Ncti on nave pe
di scl osedGenerbtidn offfrberets, bp. cits, pp/Bt 3Bt84T.he 20 het er oaromati ¢ conpounds can
be hal o-substituted pyrazines, thiazoles, thiadiazoles, thiophene or
ni trobenzene, NEWdndsflgeiins nenroyansmpter soptroliing agentsaroyyl bang spyahitiend

di azabi cy j R ! . i for various
uses. For HHopehat ot AR T KA BPicg R Eh A Yo B RE PR 5
oct ane dedisyaat kRS of bthaviitaiddelss Horegamhplendemeantiaosuellas 13 seereath Publ i cati on

2 531 709; N-acyl, 25 a?I het eroaromati1 ¢ di azabicyclo[3.2.1 ]octane
deri VAt i vAzheimes's dissasedir Forkirsenisim remainplasgely antresable . SYAPIOBISZE chroB f or

t al | gesi tivity. .3-[6-Ch-nyridazin-3:yl]di icyclo[3. 2.1
Toct ane. ndoriy s lmisint sot i iRl SBEUT oLt st RERO Y SsBbieS prren
Resear ch, d4d3:tR8ehd®idrdl disBRier AtentoNefibht MAREMIADD)UISpecifiehgemarpmat i

di azabicyclo[3.2.1 Joctane derivatives as anal gesics were disclosed in
J. Med. Chewgatiegdd thede and rel@gdidisgrters-iyoare in nurhker or hen-existent.a need for even

ffecti N-substituted di, i . ] 5 ~ UN 2003 WO
001 44755 6. PCTARIS RISt Fibcustiof AL Hsubler Ry B NS rctids SRt i on fo
provijge neyighoulds Wik takdivityest HbRESRI Cligahli€ s QRO trdSurohhl diotfhié wc&;hsxrs] obj ect

of this invention to provide such conpounds which selectively contro
neur ot r an@si.tfermontrellingsbemBalgiynpptiRytrarmission) MvayNE fosndrindJ 5 Balent i nvent i on

di scl tituted di azabjgycld d t hod f | ecti vel
Contront: T Ranbst Bingat il BRSRLPES 2 1005 TR SncoBrelied Reteir e st o
phar maceut i cal EGQERORIelIQIdfind g'%‘ddiﬁ'h B th&ﬁﬁ&xtfé@l@%@?ﬁmal:\@rtlﬁz_aﬁ% E}Jieculzar ly,

the present invention i's directed to conpounds of fornula _ X 10
R2 N Yy | ¢ongitibns discussphabavac Eat exaamply, suck eppdninds bavetunfavosaden: V is

el egted fromthe gro consi.sting of .a coval ent bon nd.CH2:. Wi
cel edded PRBAARICTICS (e HRRYEE PRY PitRe) DUl FEHe) S SRl SR . 15
X is sel eﬁiﬁ:@ﬁne?,r&'&} e &n@ﬁ'ﬁjeﬁ%&'ﬁ%ﬂ&%&io SR VAl B%vi]%?_o&li@gﬁ.gc"hi Y is

sel ected fromthe group consisting of a coval ent bond, , "CHzCH2; Z
i s sel ect midotimepnint dditgpmp athecagenisstavagnany voManteCleer®id) aganist aCHpIGH, CH, ; L, is

R S T A T NN NN

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
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~\ ,N J”Q“’N"ﬁé and ~Rs . , - 5J UN 2003 PCT/ USOO/Oj;@Eiﬁ;sog/md}{r Rs

I ~ R s'" R is selected fromthe group consisting of hydrogen,

al koxycar bonyl , al kyl, am noal kyl, am nocar bonyl al kyl, benzyl oxycar bonyl ,
cyanoal kyl , di hydropyridin-3 5 ylcarbofAyl, hydroxy, hydroxyal kyl,

phenoxycar bonyl, and -NHS; R4 is selected fromthe group consisting of

hydr ogen,s a*; Kn0l3s- mael (T@GQQSEthFﬁsduﬁl &8l e&ofd shorfrin @b RMRnEONRISt | NG of
hydr ogen, koxy, al kyl, hal ogen, nitro, and -NHz; R6 is selected fromthe

group corssiokingmptionts syfferingefromadeResssion bjatrkaimnt wih aicmnqa&tmy R.
L e e LT S TN R T
am nocar bgayif #Mlemﬁmﬂ'i‘%'&f @ébfbsszo?xarp@mi Pé}@ﬁﬁﬁif%’\ﬁ's‘%p, 38N FEYP61996).

cyanoal kyl, fornyl, formylal kyl', hal oal koxy, hal oal kyl, hal ogen;, hydr oxy,
hydr oxyal kyI Stmraxhpﬁab;cyﬁb[l:aﬂﬂmmnyIdenvatrt\'cs)havé-bleet daglobed for vaeusO, Ra, | S

NR, ) NR, RB, 2C( NR, R, RB, - - NNR, Ra) Ra,
Sg:(O) 20?? pupoges: g(_‘i@)ce:g‘ﬁnpl)eghd‘qf@mﬁ e %ﬁgylafﬁ(é'k\}g\%\é‘ﬁfll ycgel ect ezzl fromthe
group congl af; E@C?u.dgﬁgﬁtagﬁma@ggeﬂ &i¥diosedint ﬁuttoggarpﬁﬂé/ﬂt%pﬁipﬁ}ontNh& of ol I owi ng

conmpounds are

3- (6-chl o681 ﬂ)ﬂthdpxklvwiohcﬁ‘ disaiders pddileivg rohBbrainldnddrapidal cord anoxia;
3-(6-chl oro-2-pyrazinyl)-3, 8-di azabi cycl o oct ane

8-{b-c hI 6\? betsnoesnmmz%rglkxlawl dtaaafammwd[lbﬁpsanz Jrn}'@ft\teaheve begd
o B A BB A e Y 953 S EAARe AR, 7 207002
eac h a cwelrcemmhm dalkWaryY, dlmslc;cla@zez Baegtaetierivativkslhavé Beea diib@M bond,;
then R is other than N-Rs -N 4 R5 DETAI LED DESCRI PTI ON OF THE
| NVENT| Offuropean Patent Pubhcanon No. 0 345 808 B1 for the treatment of depression; N-
alkylamidoheteroaromatic, N-alkylaromatic diazabicyclo[2.2.1] heptane derivatives have
been disclosed in U.S. Patent No. 5,382,584 for effective anti-ischemic protection for
15  CNS and cardiac tissue, di-N-acylheteroaromatic diazabicyclo[2.2.1] heptane derivatives
have been disclosed in PCT Publication No. W097/17961 to stimulate hematopoiesis
and for the treatment of viral, fungal and bacterial infectious diseases. Moreover NH or
N-methyl N-heteroaromatic diazabicyclo[2.2.1] heptane derivatives for treating central
cholinergic disfunction have been disclosed in U.S. Patent No. 5,478,939. The
20 heteroaromatic compounds 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]Joctane 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]octane 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.



In one enmbodi ment of the present invention are disclosed coRpqufids2603
formula Il; Z Rz N N~L~ R~ 11, 10 and their pharnaceutical'l y acceptabl e
sal ts wher®PQ¥475% selected from CH and CH-CHz; and L,, R PcanuboRdiave as
defined in formula |I. Representative conpounds of this enbodi ment include,
but are not Iimted to: ( 1

S, 4S) - 2- (6-chl oro- 3- pyri dazi nyl ) - 2, 5- dbazabi cycl 0[ 2. 2.1 ] heptane; ( |

S, 4S) - 2- (5-chl or o- 5- net hyl - 3- pyri dazi nyl ) - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;
15 (1 S,K#Rtherefde Erthjé@co?'tﬁwixh\Qﬁﬁb@Wﬂroﬁdﬁb@!l\t-?ub%ﬁﬁhk%&a%)&ﬁbl@c[ 2.2.1

] heptane; ( 1 S,4S)-2-(fi-chloro-5-nmethyl-3-pyridazinyl)-5-nethyl-2,5

di azabi cyeoimyoRnds. 1t jsheefurthesgbjéct lof this invention to provide such compounds which

S, 4S) - 2- (4: chl oro- 1- pht hal azi nyl eie 5-di azabicyclo [2.2.1 Jheptane; ( 1

S, 4S) - 2- (S&le&}wf&f SQ%IQHFWQF%E% %f- et hyl - 2, 5- di azabi cycl o[ 2. 2. 1 ] hept ane;
20 ( 1 S,4S)-2-(6-chl oro-5-net hoxycarbonyl - 3-pyridazinyl)-2,5 diazabicyclo
[2.2.1 Jheptane; (1 S,4S)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1

] heptane; ( i S, 4S}-2-(5- pYWUMMARYIQF PHE-INVENDION Cl o 2. 2. 1 | heptane; ( |
S, 4S)-2-(3-quinolinyl)-2,5-diazabicyclo[2.2.1 ]heptane; 25 (,1

S, 4S) - 2- ( 3- rretﬂwmep laffﬁwmlms-e@?(&sugft&%sideayzeblsr icrompoHEdsy amsthqd 1

S, 4S) - 2- (: 3z < e : ;

00/ 44755 1§r Q@c@&ﬂy%@%&%ﬂ%@g@@%ﬂ&@%@é&}{%zﬁ’x&;ﬁal@ ugmk RERL @&ﬁpound\a[\,o

S, 4S) - 2- (dhad pharmercdutiial tethposition? ifciading hbbcosthpduad? . Motdpptiaulsrdy, thel
S,4S)-2-(3-pyridinyl)-2,5-diazabicyclo[2.2.1 | heptane; ( 1

S, 4S) - 2- [PEesepidnYsAtioRyy dizeqigd fodiompopnds of fermulabi cycl o[ 2. 2. 1 Jheptane; ( 1
S, 45) - 2-[ 5- hydr oxy- 3- pyri dinyt] - 2, 5-di ggabi cyclo[ 2. 2.1 Jheptane; 5 (1

S, 4S) - 2- (6- et hyl - 3- pyri di nyl } - 2, 5y aza‘t“,oyﬂ%‘[ 2.2.1 Jheptane; ( |

S, 4S) - 2-(6-nitro-3-pyridinyl)-2, 5-diazabicycl o(2.2.1 Jheptane; ( 1

S, 4S) - ?-(6-fl uoro-3-pyridinyl )Rzz,’gxdi/\a,z—abi cyclo(2.2.1 Jheptane; ( 1

S, 49)Q 2- (5- br ono- 3- pyri di nyl ) - 2, 5- df azabi cyclo[2.2.1 Jheptane; ( 1

S, 45) - 2- (5-cyano- 3-pyridinyl) -2, 5-di azgbi cyclo[2.2.1 Jheptane; 10 ( 1

S, 45) - 2- (5-am nonet hyl - 3-pyridinyl)-2, 5-di azabicyclo[2.2.1 Jheptane; ( 1
S, 4S) - 2- ( 5- aniand tkaitphagmagugigallydicasmtablosalts gvhgreini cycl o[ 2. 2. 1 ] hept ane; (
S, 4S) - 2- (5- metyhoxy: 3-pyridi.nyl ) -2 5-di.azabicyclo[2. 2. 1 ]heptane; ( 1

S, 4S) - 2- ( 6- chl\'g}sﬁiéloepﬁg% °<55’<§}‘-ey§r%5‘§9 ?odﬁsﬁbﬁl%g%?('aleggé%qdc?’gl(gﬁzz 2.1 ] hept ane;
The fol | owi ng WGgidéanpiromArPle SonsisBAp 85 £ 0bedlént ®ofd, (19 B @HIEH,;may be 15
prepared by one skilled in the art using known synthetic chem stry

met hbdol ogy orX Is\selested drony therproupcanbistingsefracavelenbbidagd GRscri bed in the

Schemes and E@lsn@e[%?:ted from the group consisting of a covalent bond, CH,, and CH,CH,;

1

Z is selected from the group consisting of CH,, CH,CH,, and CH,CH,CH,;
L, is selected from the group consisting of a covalent bond and (CH,),;
nis 1-5;

20 R, is selected from the group consisting of



cont ai ned herein. ( 1

S,4S)-2-(thi enoL -b] pyridin-2-yl)-2,5-diazabicyclo[2.2.1 ]'hﬁpgﬂﬂ 2@03

S, 4S) - 2- (f VO LEI5% pyridin-2-yl)-2, 5-diazabi cycl o[ 2. 2. | ]hp@ﬁ-mg/m%%(

S, 4S) - 2- (6-chl oro- 3-pyri di nyl ) -5-cyanonet hyl -2, 5-di azabi cycl o(2. 2. |

] heptane; ( | S, 4S)-2-(6-nmethoxy-3-pyridinyl)- 2, 5-di azabi cycl o( 2. 2.1

] heptane; ( 1 7

S, 4S) - 2- ( 6- chl or o- 5- met hoxy- 3- pyri di nyl) -2, 5-di azabi cycl o[ 2. 2. 1 ] heptane; (

1 S>4S5)-2-(6- oro- 5-met hyl - 3-pyri di nyl) - 2, Sdi azabi cycl o[ 2. 2. 1 ] hept ane;
(1 S,495)-2-( di chl olr%? 3- pyﬁl di nyl ) Sdhazabl cyclo(2.2. | hept ane; 25 (
1 S, 4S)-2-{H~Ckoro-5 B- pyr| j -8, 5di Taycl of 2, Rept ane;
( 1S,49)-2q(6lchloro-5- 0- 3-pyri - 2, Sdi_azabidycl of 2. hept ane;
(1S, 4S)-2-( N neRhoxyR3- pWi dRayl ) RT, 5N az%ebl,cyBlao[LN 2.Rs ] hept eMe R¢ 1

S, 4S) - 2- (6-f 1 uoro-5- net hyl - 3- pyri di nyI) 2, 5di azabi cyclo [2.2.1 Jheptane

S, 4S)-2-(5-et 2 f Rl ) - 28|a cIo Eeptane
(1S,4S)-2-( 3- pyr d| nyl )-§ S |aEab| cyc@ } hept ane;
(1 S.49)-2- nyl ) - RI cyc ] hept ane;
5J UN 20030 0/ 44755 PCT/ US00/ 01620’ 10 ( 1

S, 4S) - 2- (5-cyano- 6-chl oro- 3-pyri di nyl) -2, Sdi azabi cycl o[ 2. 2.1 Jhept ane;

S; 4S) - 2- ( 5- h$drox met hyl - 6- ch), or o- 3- pyrldlnyl) 2,5 dlazablcyclo[z 2.1
] heptane; ( |7 ¥(5- hyggvﬁznethyl 6- fly eNB pyridinyl)-2.
diazabicyclo[ ept ane;

S, 4S) - 2- ( 5- hy(ﬂ' oxymeﬂay,l 3-pyri dﬁ‘iy,l) -and5- di azableycI o[2.2.1 ]hept ane {1
S, 4S) - 2- (5- am nonet hyl - 6- chl or o- 3- pyri di nyl ) -2, 5-di azabi cyclo[2.2

] heptane; ( 1

S, 4S) - 2- ( 5- am Roisstleyted Groi !lnergml@-qwsiistdﬁgqﬂh)fdﬂ)gﬁn dillezabarbyot palRyI2. 1

} E:B: ZRZ’ a:?nnfallgcylélgnmzoc x‘%-ogma&?'ir%t n llc;x?;/-cgr% yql r;yangallgyl dlﬂyé1 %)g)t/)rllc%)r/lc?,l-o[ 2.2.1
S, 4S) 2-( - 3= i.cycl o[ 2. 2.1 ] heptane;
10 ( aéﬁg?’?sy%“g?%&g&@f‘??@r %pyyrﬂ% ﬁ'%@?@\g ’di azabicyclo[2.2.1

] hept ane &ﬂS}k&ed Froanthb @xguponsisting ofhydroges z!lk}d,zalldlhawgleﬂi 2.2.1

] hept ane; (1 S, 4S) - 2- (5-.am nocarbonyl-6 fl uoro-3-pyri di nK )-2,5

di azabi CyC| o ZRQleelFﬁéﬁlﬂ'gﬁb € @ropp consisting of hydrogen,akoxy, alkyl, halogen,

S, 4S) - 2- n&@o bonyl - 6-chl oro-3-pyridinyl)-2,5 15 di azabicyclo[2.2.1
] hept ane 1 Z‘%f 2- (6-chl or o-5- hydroxyi m norret hyl - 3- pyri di nyl) -

di azabi CyCI o[ 2RZisIstleetpd &oi thé giloup consisting of hydrogen, alkenyl alkoxy,

S, 4S) - 2- (6-fl ugro-5- hydr i m nonet hyl rdln
di az)dgl C§@k@tyglk?xii q{lé%gyaﬁgy xt'caibon%rl %koxgcarbony 1?(yl alkyl, alkylcarbony!,

S, 4S) - 2- | o[ 2. 2.1 ] hept ane;
(1 )S 4S§é5%¥%5m%’$9 -3 pyrl gﬂ(gﬁ J%ﬂg%lggéﬁﬁé%%@bgyﬁ ] Lept ane]; (pl

S, 4S) - 2- (&mtdrbénﬁalkjrlummoaulﬁwyl darbyky, cﬂrbﬁxﬁﬁllﬁ;ﬂa@aﬁy,od)@{:&alﬁyllfo}ﬂngpt ane; (
1 S,4S)-2-(5- amnosulfonyl 6-fluoro-3-pyrid ﬁ/(}

di azabi Cy@rxgylglkz j]lamgqogmehal%ky(l,lhalogen, hydroxy, y roxyalkyl mercapto,

S, 49) - 2- ( ReREbBARY!, hARY S+ErLBlyPr KRS OM,! i ny!1) -2, 5
15 -C(NR,NR,R;, -CH,C(NR,)NR;R,, -C(NOR;)R;, -C(NCN)R;, -C(NNR;Rg)R, -
S(0),0R,, and -S(O),R,; and
R, and R, are independently selected from the group consisting of hydrogen and
alkyf;
with the proviso that the following compounds are excluded,
20 3-(6-chioro-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

8-(6-chloro-2-pyrazinyl)-3.8-diazabicyclo[3.2.1]octane: and



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

S, 4S) - 2- (5-am nosul fonyl - 3-pyri di nyl) -2, 5-di azabi cycl of 2. ?ﬁqugngﬂg (1
S, 4S) - 2- (Y@ RNE47855- net hyl - 3- pyri di nyl ) - 2, 5- di azabi cycl o] 2. 22 osvoanen (|
S, 4S) - 2- (5, 6-di chl oro-3-pyridinyl)-2,5-di azabi cycl o[ 2. 2. 2] octane; 30 ( 1

S, 4S) - 2- (6-chl oro-~-et hynyl - 3-pyridi nyl) -2, 5-di azabi cycl o[ 2. 2. 2] oct ane; (1
S, 4S) - 2- (6-chl or o- ~-cyano- 3- pyri di nyl ) -8, 5-di azabi cycl o[ 2. 2. 2] oct ane; 51
U N 2003 WD 001 44755 PCT/ US00/ 01620 (1

S, 4S} - 2- (5~ met RemyhS kel ﬁooséb}ha%w%eﬁwmpxcav&ém% c%vza]:tﬂcﬂoﬂﬂew &, ind

S, 4S)-2-(6-fluoro-~-nethyl-3-pyrid 1)-2, ~di azabi cycl o[ 2. 2. ]octane (1
S, 4S) - 2- { B-afd eachdC135 pydensra;cbyaléhtﬁ)oddamquwcbth{:thhal 2] oct ane

S, 4S) - 2- (5-et hynyl - 6-fl uoro- 3- pyri di nyl) -2, 5-di azabi cycI o[ 2. 2] oct ane;

(1 S,49)-2-(5-cyano-6-11uoro-3-pyridinyl)- 2 5-di azabi cy Rg] oct ane; (
1 S,4S)-2-(5-brono-6-chloro-3-pyridinyl)-2, 5 di azabi cycl ! 2] oct ane;
(1S,4S)-2-(3-pyridinyl)-2,5-diazabi cycl o(2. 2. 2] oct ane;

S, 4S) - 2- (6-chl or o- 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. 2] oct ane 10 I n anot her
enbodi nent of the present invention are disclosed conpounds of forrmula I11:

Z . Li R NRN2III nd_thejr [ t] I ble salts wherein
Z is delected from CHD]%HHI@ID %Eﬁ%f@ﬁﬁ%{ﬂ &:ﬁk&\mﬁ are as defined in
formula |I. Repye i i are not
limted to: ( Q‘W%Y'?"éﬁggp‘%ﬁg%“%ﬁ@% %5?%9’59@“’ f’*a"%ﬁh?%@%f’pfrél

] heptane;1i{ | R 4R)-2-(3-pyrida.zinyl)-2,5-diazabicyclo[2.2. | ]hept ane
2-(3-pyridinyl)-2,5-diazabicycl o[ 2. 2. 2] oct ane; 20 ( 1

R, 4R) - 2- (5- cyano- 3- pyri di nyl ) - 2, &5 di
R, 4R) - 2- (t hi eno[ 3, 2- b] pyri di n-2-y13) -
R, 4R) - 2- (6-chl or o- 3-pyri di ny() -2, 5-Mi hzabjcycl 0[2.2. 1 Jheptane; ( 1

R 4R) - 2- ( 3- pyridinyl) 2, 5-di azabi c .1 ]heptane; ( 1

R, 4R) - 2- (6- chl or o- 3- pyri di nyl ) - 5- cyanone hlyl -2,5-di azabicyclo[2.2.1

] heptane; 25 ( 1 R 4R)-2-(6-fluoro-3- pyr|d| I) 2, 5-di azabicyclo[2.2.1

] heptane; ( 1 R, 4R)-2-{5-hydroxy-3-pyridinyl)-2, 5-diazabicyclo [2.2.1

] heptane; ( 1 II,

R 4R) - 2- (b-chl or o- ~- hydr oxy- 3- pyri di nyl ) -2, 5- di azabi cycl of 2. he tane; (
1 R, 4R) - 7zandshely pharnmcpticaldy asgeptablesali whersinog) i ssiepted from) ﬁg;btaadaé? » 5 JU
2003

abicyclo[2.2.1 Jheptane; ( 1
-di azabicyclo[2.2.1 Jheptane; ( 1

pzd

and L), R,, and R, are as defined in formula I.
Representative compounds of this embodiment include, but are not limited to:
(1S,48)-2-(6-chloro-3-pyridazinyl)-2,5-diazabicyclof2.2.1]heptane;
(18,4S)-2-(6-chloro-5-methyl-3-pyridazinyl)-2,5-diazabicyclo[2.2.1]heptane;
15 (1S,4S)-2-(6-chloro-3-pyridazinyl)-5-methyl-2,5-diazabicyclo[2.2.1 Jheptane;
(18,4S)-2-(6-chloro-5-methyl-3-pyridazinyl)-5-methyl-2,5-
diazabicyclo[2.2.1]heptane;
(18,48)-2-(4-chloro- 1-phthalazinyl)-2,5-diazabicyclo[2.2.1 Theptane;
(18,4S)-2-(4-chloro-1-phthalazinyl)-5-methyl-2,5-diazabicyclo[2.2.1]heptane;
20 (1S,48)-2-(6-chloro-5-methoxycarbonyl-3-pyridazinyl)-2,5-
diazabicyclo[2.2.1]heptane;
(1S,4S)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,4S)-2-(5-pyrimidinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(1S,48)-2-(3-quinolinyl)-2,5-diazabicyclo[2.2.1]heptane;
25 (18,4S5)-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;



PCT/ US00/ 01620 12 ( | R 4R)-2-(6-nmethoxy-3-pyridinyl)-2,S-di azabicy, éﬁﬁz 2.
| )Yheptane; ( 1 - JUN '2

R 4R) - 2- (6O ESS- net hyl - 3- pyri di nyl ) - 2, S-di azabi cycl o( 2. 2CT/)septene; (
1 R 4R)-2-(S, 6-dichloro-3-pyridinyl)-2.S-diazabicyclo[2.2.1 ]heptane; ( |

R 4R) - 2- (S- am nocar bonyl - 3-pyri di nyl ) -2, S-di azabi cyclo[2.2.1 ] heptane; S (1
R, 4R) - 2- (6- chl or 0- S- et hoxy- 3- pyri di nyl9 -2, S-di azabi cycl o[ 2. 2. 1 ] hept ane;
and (1R 4R)-2-(3-pyridinyl methyl)-2,S-diazabicyclo[2.2.1 ]heptane. The

fol | ow ng addi t(iS),ﬂ9?-ZQQJKHW%WBEDD%?BMHM@M{QQTlqnéﬁﬂérﬁ;' I, may be
prepared by one skilled in the art using known synthetic chem stry

met hodol ogy or (bS:48%243-pyndinpleZ, Tdigaaméystol3.2 ddhaptael ogy described in the

RAR) - 2- (1ar of S D4} By TR RADRYY S PHGRGH 43P PG(of2 3. IooPHAgS ane; ( 1
R, 4R)-2-(6- Cg' 1 92 5y-5%5 Ry biroy BYSyr @RI 0,5 Hlazdbicy b @2 Phepand [2. 2. |

] hept ane; (

R, 4R) -2- ( 6- chl ¢t$48)-pyé-nanilSypyridiyie?, bydiazabiSydo@Zabjheptahgy| 2. 2. 1 ] hept ane;
1R, 4R) - 2- ( 6- chl - S hyl - 3-.pyr ] inyl)-S- |-2,51 S

((ji azabi) CyC|( ol (2: _(big_ga-%-é%:géwé-p(rigl)r/\gff)g?g:&lg ab)lcyclorff..tzn)fheptane;

R, 4R) - 2- { 4- chl -pht Z4_AVd: Yisan.2-5di; i o[ ] heptane; ( 1

R, 4R) - 2- ( 4-chl g%}%}-bm Eg{)g’z% E%%m%l) ?gtj(?{?/{a@?yg% |"é'21§t)' E:ag/ag’l 0[2.2.1 ] hept ane;

(1 (1S,4S)-2-(5-bromo-3-pyridinyl)-2,5-diazabicyclo[2.2.1}heptane;

R, 4R) - 2- (6- chl or o- S- net hoxycar bonyl - 3- pyri dazi n I%}- 2, Sdi azabi cycl o[ 2. 2. 1] he

ptane; 20 ( 1 Rl,&@)‘%(i‘@@?ﬁ'ﬁf{féﬂ‘WWﬁZ‘?{%l%{El&é- Jiheppape2 1 ] hept ane; (I

R 4R (3 ot WS Pl SH R 2 S HERIBEEL e e (

R 4R)-2-(S-b 8Py 3k Sny=-Tp@zdikii £Y Sldbzabitydlo[ D) ne( 1

R 4Ry 2- (6. Met iyl By T LR e O Cyeh el s 3ot T hobroast 58 ( 1

R 4R)-2-(6-vit (g&@S (§-miethpiky-3opysidinidy 2bidéazabisyclol2. 2. 1 jhepigneine; ( 1

R 4R) - 2- (6-f -3-pyridi -2 S-di azabi 2 2 1 - (1

R 4R§ - 2- E 5- br 3%%%?"?*&%%@3@%&5'&3@@1“% 9@%‘?&?@3@?&@3‘?%@%&3‘#4

R 4R)-2-(6-am mge %IRWih%hdlﬂﬂidna?ccﬁp?étﬁé@b?ﬁ&@h&ti[v@o?forinu]ﬂ@ﬂh@ﬁ?é (1

R 4R) - 2-[ S- (benzyl oxy) - 3-pyri di nyi] -2, S-di azabi cyclo[2.2. | ]heptane; 30 (

1 R, 4R) - 2 pfeparshibyrane Q(iét:d]yngze ag ugipgikapwy synthetsahgmigiiyopethodalogy ar hyhept ane;
L 5 (o S MR s b s, 2 Jreeone

, 4R) - 2- ( pohia¥duérefa: f | uor o- 3- pyri di nyl ) -2, 5di azabi cycl o[ 2. 2.1 ] hept ane; (
R, 4R) - 2- (5- cyano- b-f | uoro- 3- pyri di nyl ) - 2. Sdi azabi cycl o[ 2. 2. 1 ] heptane; (

R, 4R) - 2- ( 5- bf h#S)e2-(thicoe[3,23blpyridigi-hyl)-R,52didbicys s 2y difledprar2; 1 | hept ane;

R 4

R 4R) - 2- (5 cypngsys G5 9l b SLN/A b o R} Q6028 Siiebghe 2 1 ) heptane: 5
4(R)z£)2- ('5- hy di EsysEs-tbLth SroCRpPridingt)-BYcy hbiniathy =25 -dekizaBiepd16[2c3 . Pfhéptdnd; ] hept an
4

R, 4R) - 2- ( 5- hy df§k4Se-thrmethoky-Gepymidinyby2.p-diazghipycoBd. lireppusicl of 2. 2. 1] hept an
e ol LR AR - oAV TR S e P a2 3 R Bb RE BRI FY T 1rband 1

] heptane; 10 ( o _ _
]R,h4R% -2-( 5E arln PRS0 6-Erl6rol RiRthiA-BYyridingWl D, 5 dazabitlydlef A Yifeptine; 2. 1
ept ane;

Rh4R) - 2- (5-an ﬁkﬁﬁs)h&(i,@dfchm«s-mfridmyi)ea,mi{u)abipyléb&z-&zprtaync;lbp[ 2. I2 12 ,
Ihepdine &1 By £ B RGh I pyti i) 85 A yctord 2 Reputes ' O 2 2+
R 4R) - 2- (5-car AN 5 oTe LYphdinyi X2 Sadbar@lidiy 2l Qheptsnel]l hept ane; (
1 R 4R)-2-(5-car ,%%)52_ gdq#}ﬁﬁlgrjgc%ﬁgyﬂnmdﬁyyl %2 2, 5-di %kzéadt:)[i cygl e(’;’TtZ.CQ. 1 ] hept ane;
ey e e

, - 2- (5-am nacar bonyl - 6-f | uor o- 3- pyr.i di nyl ) -2, 5di azabi ¢cycl o[ 2. 2. ept an
e (1 R4R)- 2(l(%4$9)n3-(ﬁ%ﬂ%ﬁreénﬁypthzl-éwmﬁhaylﬁyﬁl%Plﬁ\y’?l? Zzgkﬁﬁea‘fa i cycl o[ 2. 2.1
] hept ane; 20 ( N (& e 2nvridinull.? Sdiavahi .
R 4R) - 2- ( 6- chl 81350‘}59-%%?“6&‘%‘ S f}n‘é"r’r%t3r87_|“:‘i§‘-y8y2r’?_doff‘znafﬁy?]é’,[%%ililéeé’tta‘?“gyc| 0[2.2.1]h
eptarsg;, ( | (18,4S)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
R, 4R) - 2- (6-f | uor o- 5- hydr oxyi m nonet hyl -.3- ?);rl di ng/,l ) - 2757d| azabicyclo[2.2.1]h
eptane; { 1  (15.45)-2-(5-bromo-6-chloro-3-pyridinyl)-2,5diaza icyclo[2.2.1]heptane;
R, 4R) - 2- (5- hydr oxyi mi nonet hyl - 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;
25 (1 R 4R)-2-(2-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 ]heptane;
(IR 4R) - 2- (~-net hyl - 6-fl uoro- 3-pyridi nyl)-2,5-di azabi cycl o[ 2. 2. 1 ] hept ane;
(1
R, 4R) - 2- (5- ami nosul fonyl - 6-fl uor o- 3- pyri di nyl } -2, 5di azabi cycl o[ 2. 2. 1] hept an
e; (1 R4R}-2-(5-am nosul Lgnyl -6-chl oro-3-pyridinyl)-2,530

N L 7  N—a Tt e

(

R
1
1
(1
(

R
e



"5 J UN 2003 WD 00/ 447S5 PCT/US0O0/ 01620 14 ( 1 -; 2’“&‘[ gﬂga
R, 4R) - 2- (6-chl or o- 5- et hyl - 3- pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. C( 1
R 4R) - 2- ( 8Y@ 0Y4$42%5 or o- 3- pyridinyl)-2,5-di azabi cycl o( 2. 2. 2] o®CAAS00/§1620

R 4R) - 2- (6-chl oro-5-et hynyl - 3-pyri di nyl ) -2, 5-di azabi cycl o[ 2. 2. 2] octane; ( 1
R, 4R) - 2- (6- chl or o- 5- cyano- 3- pyri di nyl ) - ?, 5-di aza. bi cycl o[ 2. 2. 2Joct ane; 5 (
1 R 4R)-2-(~-net hoxy-3-pyridinyl)-2,5-d0azabi cyclo[2.2.2]octane; ( 1

R, 4R) - 2- (6-f | uor o- 5- net hyl - 3-pyri di nyl ) -2, 5-di azabi cycl o(2. 2. 2] octane; ( 1
R, 4R} - 2- ( 6- f | uQISQES3=y3-EyhinB Y-l 8ro23-Bi Adial)-0\sdi DhBicdcldPOTt feftand; 1

R 4R) - 2- (5-et hgn?ﬁs-sG- I u}cdﬁlo- 3-pyri d-?%,\yl )ﬁ% )SE{Hdi azabi c%ﬁo Zé?%Joct ane; (1
R 4R) - 2- ( 5- cyaﬂ@#@)ﬂ-(ﬁohxdrgxmaﬁm-éryhlproz}wddiaazatﬁ,%yc| o[ 2. 2. 2] octane; 10 (

4
4
(iR AR S S e T YA b Sean e SRR s p ey H035 2

R, 4R) - 2- ( GiaCiHiQLR{B2AYkeptinRY | ) - 2, 5- di azabi cycl o[ 2. 2. 2Joctane. In anot her
enbodi nent of the preSent invention are disclosed conpounds of 15 formul a

\IAX: R2 Z; ~ N NFHS?R;(S}I:MerX}dnG_‘ d:éllzlﬂi-}-pgﬁlﬁny’lg@_léudm 'dyglaiﬁ.del[}Rh&jirdre;d SglZ ts
erein Zis selected fromCH CH _an ,CH.CH, ;. .a . an are as
defined in forﬂﬁ}ﬁ)Tz.'(Sﬁ“W@W@éﬁfciﬂ?rQSjﬁyd%gﬂmaé'Cg?quBFﬁyQO&%échﬁ‘é?ﬁ;

i ncl ude, but t Jd_Ii + 3 (3= pyridazin - dj ' 3.2,
Joctane. 3 (- (St hinheliba. o nigio B ERRARY s sk i S BT %

3- (6- am no- 3- piBi4di)+2y(5)}aminSmatini-dbpyeididydf B5-AdidzabiogtlafR2.1heptane;

3- (6-chl oro- 3- gri di nyl)-3, 8-di azabi cycl o[ 3. 2. 1) oct.ane; and 25

3- (3-pyri di nyl (5 #F59-2d(5casbnxayerhlome-3-pyndiay Arle-dmgebieynle 3w Hberiensi t i onal
conpgynds, rep N iV | & . o] gne skilled in
Fhe 0t usi ng Wager 2yreRebo st ha St anle o1 BB iaR e Mgl Lalcs 15
-5 JUN 2003 PQI&U4S9Y.Gléadbbrysi-porigivinl2¢3-diazabh@iofe.oN [hepdieglol ogy descri bed
in the Schenes and Exanpl es contai ned herein.

- (6- chl or 0- ~- (H84%)12-G-gnnperrhgnyl-63fl@ret3praidinytc?.8f 3. 2. 1 ) oct ane;

- (5, 6-di ¢hl or 0- 3= pyri.di nyl) -3, 8-di azabi cycl o[ 3. 2. 1] octane; S

-(6-chlo ‘8@“&?‘%@%5@’%?1 di nyl ) -3, 8-di azabi eycl o[ 3. 2. 1 ] oct ane;

-(6-chl oro- 5- - indtFydavid-chistoazakiding)-063. 2. 1 ] oct ane;

- (5- met hoxy- SGE%?ﬁ%l?Sfdg?di}gzabi cycl %Fi& 2}%1 ] oct ane;

- (6451 uodiezabiayelo[R:2 1 theptanedi nyl ) - 3, 8- di azabi cycl o[ 3. 2. | ]oct ane;

- (

-(

- (

- (

6-fl uoro- 3- pyr.idinyl )-3, 8 di azahi cycl 2.1.].o ;10
5- et hynyl - 6@¥14§g't26(%¥-hﬂﬁff’?5dﬁ%@?ﬂ@"@’&‘i{%@éﬁ?@%?@%gg .1 ]octane;
5- Cyan@afib{dybief 22 3 Hptanei ny!) - 3, 8-di azabi cycl o[ 3. 2. 1] oct ane;
5- br ono- 6- chl oro- 3- pyri di nyl) - 3, 8-di azabi cycl 0[ 3. 2. 1 ] oct ane;
3- ( 5- ami nonet hijtB:48)2H6eflupre-Splyydrofiyiminong el dipailiiyd)elSe[ 3. 2. 1 ] oct ane;
3-(5-am nonet hyl - 6-£1 yor o- 3-pyri di nyl ) -3, 8-di azabi cycl o[ 3. 2. 1 Joctane; and
15 3-(5- aﬁ?ﬁ%’ﬁé’flﬂaéé B nyl ) - 3, 8- di azabi cycl o[3.2.1 Joctane. |In anot her
;ﬁb%go &gnt_ sz (tzlgﬂs@fz%%réwﬂmdn%ﬁﬁepﬂidﬁﬁlIPQ,SChi%BR‘?UlBPﬁZ.@Theﬁ&Eé?U| a V.

—~ - ~I1 ,
(1S,4S)-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:
(18,48)-2-(5-aminosulfonyl-6-fluoro-3-pyridinyl)-2,5-

WWWWWWwwWwwww —

diazabicyclo[2.2.1]heptane;
25 (18,45)-2-(5-aminosulfonyl-6-chloro-3-pyridinyl)-2,5-
diazabicyclo{2.2.1]heptane;
(18,4S)-2-(5-aminosul fonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1}heptane;
(1S,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 (1S,48)-2-(6-chloro-3-ethynyl-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;

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



and their pharmaceutically acceptable salts wherein Zis s-eﬁﬁ(t:hqjéﬂ 26631
CH, CH, ang%%/%gﬁ— and L" R' and R are as defined in fo . In
anot her e i of the present invention are disclosed c86pAISAUBIA 25
formula VI: ~ ~~~~Ri R ~N~N z VI, WO 00144755 16 ' 5 J U N Z003
PCTNS00/ 01620 and t heir pharmaceuti cal |y acceptable salts wherein Z is
selected fromCH, and CH CH; and L,, R, and R, are as defined in fornul
|. A representative conpound of this enbodi ment includes, but is not

linmted to: 2-(8; m)lzo(rsoméﬁi@)({dﬂbﬁwlﬁyi)?.’zﬁ -didzaBiaPpei62ca. QIoBtaﬁe 1] octane. 5 The
following additi onal onpounds, representative of formula VI, may be

prepared by ondSg&i @dﬂmrommetiwi -3waridigyknohvdiaggbieyde(2e. ?dh@ﬁﬂ%t ry

o ool 09 01 S PSR AT LK B R ooeT D20 1 (e

2- (3-pyridinyl a
S, (SR) pg I(6I CK %?(2)" Sgﬁdncgfé y%gﬁgﬁrglﬂnpy%dl@qﬁ Blﬁgaizggllcgg}(ﬂ 2]0§tmie]oct ane; (

S, SR}52-(5, 6- C(ISMSC)-Qe(SSGypyomeﬁlmrbaS-m'r@inml)az,é{dlazybicm@la[@ 2]oct]aoc:t ane; (1

S, SR) - 2- ( 6- chI Vri abl 1 ] octane;

1 S, SR)-2-(6-¢ ,Sg -565%8%5"% @9?‘1 g-pp&fg%'yl%ZﬁSg ‘b‘ici‘ijglz%ﬂ[%‘t@ei ] oct ane;

1 S SR -2-(5- ls) [a4g2- 1 Joctane; 15 ( 1
, SR) - 2- (6-f1 lr;‘grgg@é&n(g FIE}*"dI%E]Egrsl fglr?glcqagwdﬁgfz\aggla?ycl 0[3.2.1 Joctane; (

,SR) 2- ( 6- f | UAB@ESI-2pprahlioroyd-pyradifyldH Szdiabicytlo[ B2.2]dktdnect ane; ( 1

, SR) - 2- (5-et hynyl - 6-fl uoro-3-pyridinyl)-2, 6-diazabicyclo[3.2.1 ]octane;

, SR) - 2- (5-cyano- 6-fl uoro-3-pyridinyl }-2, 6-di azabi cycl o[ 3. 2. 1 ] oct ane;

R)n 2- (5-br tane; 20

W57 6 TPt AbRIeRYSEHl Pty EsghPaB ekl el uhl g1 a0 2

SS) Xofrbulaildi chl or o- 3- pyridinyl ) -2, 6-di azabi cycl0[3.2.1 ]Joctane; ( 1

) - 2- (6 chl or o- 5- et hynyl - 3- pyrldlnyl) 2, 6-di azabi cycl o[ 3. 2. 1 ] oct ane;

SS) - 2- (6-chl or o- 5- cyano- 3- pyri di gyl ) - 2, 6-di azabi cycl o[ 3. 2. 1 ] oct ane;

5 S)-2-(5-net hoxy-3-pyridinyl)-2,iedi a,a_qgi'cycl 0[3.2.1 Joctane; 25 ( 1

) -

) -

2- (6-f|uoro-5-rrethy|-3-pyridi/ﬁ/ ) - 2y 6-di azabicyclo [3.2.1 ]octane;
2- (6-fluoro-3-pyridinyl)-2, 6Jdi icyclo[3.2.1 )octane; ( 1

-2-(
) -

DO, ORTOVODEONODOWM
A

5- et hynyl - 6-f | uor o- 3- p)szréi nyl) -2, 6-di azabi cycl o[ 3. 2. 1 ] oct ane;
SS) - 2- (5-cyano- 6-fl uoro- 3-pyridinyl)-2, 6-di azabi cycl o[ 3. 2.1 ] oct ane;
(1R SS) - 2- ( 5- br ono- 6- chl or o- 3- pyr il nyl ) - 2, 6- di azabi cycl o[ 3. 2. 1
an

€. a8 their pharmaceutically acceptable salts wherein Z is selected from CH, and CH,CH,;

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

Representative compounds of this embodiment include, but are not limited to:
(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;
2-(3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;

20 (1R,4R)-2-(5-cyano-3-pyridinyl)-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-(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-pyridinyl)-5-cyanomethyl-2,5-diazabicyclo[2.2.1 Theptane;

25 (1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 }heptane;
(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-cvano-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

a

1

(
(

1

(
(1

(

(
(

(1
(



5 J U N 2003 WO 00/ 44755 PCT/ CTS00/ 01620 |7 In anot her enbodl rrent of 6é:3e
present invention are disclosed conpounds of formula VII: ~-- 7 R
~- N N 2 VWOO0®4358 t heir pharnmaceutical ly acceptable salts PERBhIN162d S
selected fromCH, and CH CH; and L,, R, and R2 are as defined in formul a
| . The follow ng conpounds, represent ative of fornula VII, may be prepared
by one skilled in the art using known $¥nthetic chem stry nmet hodol ogy or by
usi ng synthetic chem stry methodol ogy described in the Schenmes and Exanpl es
contained her effR 4k)-8- nlxethoxy 3-pyndmyl[) -2,5-diazabicyclo[2.2.1]heptan

R, SR) - 6- ( 6- chl or o- 5 met hyl - 3-pyrid 73, 6-di azabi cycl o( 3. ? | ]octane; (I
, SR) - 6- (5, 6- d(ldhﬂm-a-(e-cb}pm-d+mo;thyl-38pﬁ4din)dj-dm dinedbidy8lof2.2]1¢ldpsane; (|

, SR) - 6- ( 6- chl or 0- 5- |-3 di.n [cyclo [3.2. | t ane;
TR SR o ( SR B Eehler S Bty A LA i}vfé;aigfs 211 oct ane.

1 R SR)-6- (54 15 1

SR) - 6- %6 fl(u &gP)r%?%"{? -pyr?{l&j-ﬁgn@ gl')g;_zﬁplagﬂal‘gl c;i/ To %héfq a]ngct ane;( (

R, SR) - 6- ( 6- f{mm) 2»(@361&110% Byhéth&y&-ﬁyﬁdmfbi)Qyﬁﬁ-Hﬁzz(b'i’cyZloI” PAagbépistie; 4ndl
fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; (I

SR)-6- (5-eth )
SR) - 6- ( 5- cya&égﬁRHﬁMMU@mﬁth@ﬂ}Ty45)d'§zaélcd'f~"@£%1%llB‘?E@B‘f3 2.1 Joctane; ( 1

, SR) - 6- (5-bro hI oro 2. | Joctane; 20
| R SR)- 6- (34?;}‘;?/?"1 YA 3“{‘% ‘8%%%”%‘%‘&’ g?pq[’% %%F f Qtngir?gm tk

SR) - 6- ( frepitt@bPoe PRiMledlinnlit hrt 3sifig qih@mbmuatdl{hamzsxrylm&ta@d@a@ or(byl

SS) - 6- (6-chl oro-5-net hyl - 3-pyridinyl)-3, 6-di azabi cycl%S 2.1 ]octane (1

5 S) - 6- pEngsynthsticohemsiry yratiiddejagy-desaiber an Hisi Soheme] MdExenpies ane: |

SS (-)6 (6 %hl oy 0- 5- et hynyl - 3- pyri di nyl ) - 3, 6-di azabi cycl o(3. 2.1 ] oct ane; 25

1 80 .5s) SOPRIBEdRArEIPG . 57 cyano- 3- pyri di nyl ) - 3, 6- di azabi cycl o[ 3. 2. 1 ] oct ane:

| SSS) 6- (GRER 1 26 gl AR oy ]octane; ( 1

SS)-6-(6-fl ugro Sﬁy%ﬂ]r&ls’%tg]bwr“?glz}]yl @3&6 di azabi Cg!:}%g%géz 1 Joctane; ( 1

, SS)-6-{6-fl u@WB)—Mﬁ-chlpmﬂ )néﬁhﬁ-de)aziahmwez b@&zﬂndyc]uﬁﬂalﬂheptﬁnei

) RS e A by SR UG kot

1S, SS) - 6- ( 5- | o[ 3. 3. | t
1S o (5 R e Lyl o[ 3.2, 1 fSC?Qﬁe (<

1 S, 555S) - diatadiqyglo[2RAHeptaBe6- di azabi cyclo[3.2. | ]Joctane; and ( 1

S, SS) - 6- 60h|o - in 6- di i.cycl.o octane. 5 I n anot her
enboZth meﬁlt of ¢ l%rg‘g‘éﬁlf OT%L@HS’F‘%W“ séaffp?\é 5@@83}&}5@% of formula
VITl: ~ ~L~~R~ W_ \ he r 4 abl e
salts wherein (é 'S sef‘gﬁ%’ Pﬂ&a%%ﬁ@%&ﬁ@hé 5%&&9&&9%11%5&9& nd Rz
are as def ned(1R04R)92-m;blﬂoia-5-Axdtlmxymbasny&mpsmdamnpwrﬁd of this enbodl ment

i ncl udes, is not |imted to:
9- (6-chl o‘ihéZ icyclof412-dheptageg- di azabi cycl o[ 4. 2. 1] nonane. The fol | owi ng

addi gponal corr(q q‘ﬁg; _5 6 l)”‘*?'svd?az%ﬁg ?Jt gl}#thll,e may be 15 prepared by

one skilled in e ar |ng nown synt stry met hodol ogy or by

usi ng synt hetl(dRc¢le)m si-qmnumyi)aﬁ,&dmggabxdgdo[ﬁ héfheptand;he Schenmes and Exanpl es
cont ai ned herejn.

R, 6S) - 9- ( 6- ch|@B@41§)%é1ﬂl§ﬂWk5ﬂ§ﬁ¢la¥9WID)2 S3digzzhicysloh?-2 dheptaney 1 | nonane; (1

R, 6S) - 9- (5, 6- 4] ¥ b el 20 1
R, 68% -9- g 6- ch?corﬁg% rp yl%‘f gl"%éﬂ)’ﬁl r?;% gfagﬁg@cfﬁﬁgag l[eét o( 4] goga]mra]onane( (
1 R 6S)-9-(6- mkmm}ﬁf&maﬂtyis-mﬁﬂlrﬁi)wii HiaFaBicgila2abi|heptamet 4. 2. 1 | nonane; (

1R 68) 9- (5- net hoxy-3 pyri di nyl) - -di azabi cyclo(4. 2.1 ]nonane;
(1R, 4R)-2~(6-nitro-3 -pyndmyl)—? S-dlazabxcyclo 2.2.1]heptane;

(1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(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-pyridinyi]-2,5-diazabicyclo[2.2.1 ]heptane;

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



1 R 6S)-9-(6-fluoro-5-nethyl-3-pyridinyl)-3,9-di azabi cyclo[4réniu]w
1 R 65)-9-(6-f1 uoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 [no m
, 6S) - 9- ( SYPATE - 6- f | uor o- 3- pyri di nyl ) - 3, 9- di azabi cycl o[ 4 peTiudo00re20e;
R, 6S) - 9- (5- cyano- 6-fl uoro- 3-pyri di nyl)-3,9-di azabi cycl o[ 4. 2. 1 ] nonane; (
R, 6S) - 9- (5- br onp- 6- chl or o- 3- pyri di nyl ) -3, 9-di azabi cyclo (4.2.1 ]nonane;
1 R 6S)-9-(6-chloro-3-pyridinyl)-3,9-#3azabicyclo[4.2.1 ]nonane; ( 1
, 6S)-9-(3-pyridinyl)-3,9-diazabi cycl o[ 4. 2. 1 ] nonane; '~5J UN 2003 WO
0/ 44755 PCT/ CTg0Rk A 23 Lsfh -3-pyridiny1)-2,5diazabicyclo[2.2.1]hep
, 6R) - 9- ( 6- chlcg)-roﬂ—?rr.gtht § uoro p?m myg- ?é%ngﬁczcc‘ﬂ A]Etimﬁ nonane; ( 1
6R) - 9- (5, 6- d{IFW#R)- a-(S-cpgnq @ﬂnyﬂOﬁ-Eyl@dldyla-z.aiﬁlmbllcm14[222 IL]h]:ptanrane (1
, 6R) - 9- (6-chl or.0-5- et hyn ] a abl 2. 1l nonane; ( 1
6R) - 9- (6- chl &rRo g S?);g%g/ Q-5 Q’J'?' gﬂ%‘%ﬂ@i 3158 “E:)S‘f' pia‘]"nonane 5 (
S, 6R) -9- (5 MBIy Quehiabs
6R)-9-(6-flu rﬂ;@%yng%%ﬁﬂogts g%f/jﬁod? 2?%255@%?§gab|&§y% 1of lﬂﬁgﬂ%ﬁ nonane (1
, 6R) 59- ( 6- f | UOIRY4R)-Py §-heldmvy(hethy B6-dhloraBipyyidiny[)42.2- 1 ] nonane;

6R) - 9- (5 et hynx}5 6-fl uoro-3-pyridinyl)-3,9-di azabi cycl o[ 4. 2. 1 ]nonane (
S, 6R) - 9diambigyg ZQHFW’S 3-pyridinyl)-3,9-diazabicyclo [4.2.1 ]nonane;

10 1 S, 6R 9 d b lo[4.2.1
]noElane ) lgﬁ%% ?g-hg%r%%r%tgyﬁg-?}%ﬁé}o-ﬁ Irﬂ}/hél g”? glzgéfic;/g?/g[z[ 2.1 ] nonane;
and (1 S, @,a}ab%yeﬁ,{pynqmpmﬁh) 3,9-di azabicyclo[i.2.1 ]nonane. In another

enbodi ment of the present invention are disclosed conpounds of 15 fornul a
I X: [~ L ~Rf NIR4R-2-(ehydrexpmetiyl-Frhpridingl)r2. priarahievsial2- 2diheptanec ept abl e

salt vvhereln selected fro d R _are as
dof i 8 i n fon@ﬁ RPE SR e B R bl ST Hivefon
i ncl udes, but 4?2%5-%51%6{[@1 -6-fluoro-3 -pyrxdu}!l)-? ,5-diazabicyclo[2.2.1]heptane;
6- (6-chl or o- 3- pyr inyl)-2,6-diazabi cyclo[ 3 octane. The fo Iovm ng

addi ti onal conﬁ(&;‘ﬁﬂ)s"-(5-@@!@3@&1%{3rmmdmyl)‘-5ﬁrmmblcxclob?a&1]heplpne;par ed by one

skilled in the eti tr or by using
synt heti c chen‘@t"i@ fr‘é?‘ﬂ%fg %?R%é%' Tﬂyb‘gﬁlyFSré%ﬁ Zé@ﬁ%‘%&g hg les 25
contai ned her efjir 4iyl- ($-carboy-6-fluoro-3-p ndmylg25-d1azab1cyclo[27 11heptan

R, SS) - 6- ( 6- chloro- -nmet h -Sypyrldlny?' -di azabi cycl o[ 3. 2. 1]octane (1

R 5 $5-6-(5, 6- (diR;4R)62-(15-Barp9X)1 Shppmidiny - %S-dlaazlawcm[a’d[ IBspRant; | oct ane;

(T RSS)- oo (SRS Eaebbesb et e st giip s 001 C0ci o[ 3.2 1 Toct ane,

POONFPENONNO;

( 5 J U Nj208% \é@@%ﬁ%ﬁﬁemﬂ US00/ 01620 20 ( 1 R 5

S) - 6- ( 5- et hoxy 3-pyridinyl)-2, 6-diazabi cycl o(3.2.1 ]octane; ( 1

R, SS) - 6- { 6- f | UJRAR)-2rES-hyinoBarpymyildi-chiorp-Rprdind)dHi-cycl o[ 3. 2.1 Joctane; ( 1

R, SS) - 6- fl uoro-3- di nyl ) -2, 6-di azabi cycl o[ 3. 2.1 Joct ane; 1

R, SS% 6- E aﬁbrﬁ,‘/ﬁ@’(?%%ea%!s) pyridinyl)-2, )é di <[azab| cycl o[ 3. 2. 1(]oct ane; 5
1 SS) - 6- A0-06.- 2 clo[3.2. | ]octane;

E 1 gﬂssg 6- Eg(lg)r/orm ?E%H%%?gqrgﬁl?ﬂ?%&hy”gylg"?xgglgﬁ:scczcl 0%3 2. | }oct ane;

(1 R 5 SliagabiFciofil.2d theBeapeyr i di nyl ) - 2, 6-di azabicyclo [3.2.1 Joctane; ( 1

R 5 S)-6-(3- bi ¢

S, SR) 6- (ES cﬁmho‘hgyifQ'ﬁW“gM %‘W")“Leéhé %P Awqggéro[B 2.1 ]Joctane; 10

(1S SR)anza@F:B/@ro ﬁhi& &n§ pyridinyl)-2,6-di azabicyclo[3.2.1 Joctane; ( 1

S, SR)-6-(6-C ro-5-ethynyl-3-pyridinyl)-2, 6-di azabi cycl o[ 3.2.1 Joctane; (

1 S SR)-6-(6- cmRoﬂb)—fB(fcyyxlmx)ampwmaﬂhyw-pyrﬁixﬁyl}diz,ézchhnabwd:lo[32 2]heptahect ane; (

1 S, SR) -6-(5-nethaxy- 3- I‘Idlnl- az C 2.1 Joct ane; 1

S, SR?525 (6(fl Lﬂi‘@“-@gl-’rré?t ﬁ%’ r0g- G }1%5) ‘Q“g F%Eﬁ ﬁ?B‘I"’B‘TS 2.1 Jocg ane; 15

(1S 5R)-6- (GqR 4G Srith\- a'ﬂwa-%yﬁd%BZz%?ws&a(&o@vhlmaﬁwe

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



(1S SR-6-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabi cycSob:h&. g
)octane; (.1 S 5R)-6-(5-cyano-6-fl uoro-3- pyr|d| nyl)-2,6-dia cz 93.2.1
Joctane: (W9 0844855 6_ (5. br onp- 6- chl or o- 3- pyri di nyl ) - 2, 6- di azedi/OyEIRER. 2. 1
Joctane; ( 1 S, SR)-6-(6-chloro-3-pyridinyl)-2,6-di azabi cyclo[3.2.1 ]Joctane;
and 20 ( 1 S, SR)-6-(3-pyridinyl)-2,6-diazabicyclo(3.2. I Joctane. In

anot her enbodi nent of the present inventd on are discl osed conpounds of

d
I
I

formula XX /~"~L .~R~- ~N~ Z 25 X, and their pharmaceutically acceptable
sal ts wherein ;R 3R§EL@ il I-RRAHTHS ?ﬂ é%‘tdazasfé o212 R are as
Gt i ned i 1 or iR AR Lo B o 2 s 1 e

fE! : f)vmdng c?rr]rpcﬁuﬁh,égg 2rEpr fshlmu&f%my?dn{yl)ﬁbﬁ-rdwzabuwcln@y? bbcqanapar ed Ey one
skilled in the g, kno yn ic.C ry.me y or by using
synt hetic chem(ﬁé’ﬁyg‘f@é@ %yﬁ g’PH&H“ }Tg]éh% ﬁ@iﬁj g@&%@ﬁrrpl es

cont ai ned her ei g

R SR) - 3- (6 chl oro- g)é (16 ch]lorg o c):;fralngljnvrsd:%yl) azatt)ucgclo o'["'gloftaf ]octane; 5 (
1 R, SR) - 3- (5, 6{tR 4R)-QrG- xﬁethyxy glipyyitinyBr Iisdia'zzlabyay[czlm]scﬁna, ]oct ane; (1

R, SR) - 3- (6-chl gro-5-et hynyl - 3-pyri di nyl ) - 3, 6- di azahi cycl o[ 3 ]octane; (1
R SR) - 3- (6- chl 6}b4B) @%ﬁdb%oéynﬁtavhypynénw&%é@smy Q{Fi 23°‘1‘¢'“}Q§ct ane; ( 1

R, SR) - 3- ( 5- et t 1

R, Rg 3- EG ]ETFUK X? p(%é yti%l QXSH)Q' cfg' @%@%&g%@% l?% ngsagel ](oct ane; 10

, SR)-3-(6 ol 1

3 % 5- e§ hﬁnR kmy.gf(lsueg?%nlyg%usrnﬂrol}%l;3 Mi@@gﬁgﬁg&%lg o %Egta%@]eocg ane; (
cflbl{)éRb‘rzf(ﬁtwa@ Q—fglpm 6hm;/lﬂ)n-}’9 255@1232@19)’@9@ Beng; ] octane; (

-3-(5-

br | |
2 (o oHERER3 Siprorte o kb A steT2 fdedane: | 05 0T ¢
3 pyr(pk BR-p- (§ p@rﬁlr@?}@SW&h&c{@o[@ 217]]o@ﬁh@«rhﬁd (1

(3
r o- 5- et -3-py di'azabi'cyclo[3.2.1 Joctane; (1

(5, 6 d(HhHB)—@-(B—chqrq)-drpyyid)n)@) B.Sdilmhhyclp[ﬂ 2PPcting. J oct ane; (1
-(6-chl oro-5-ethynyl -3-pyridinyl)-3, 6-diazabicyclo[3.2.1 ]Joctane; (
- 3-(6-chl oro-5-cyano- 3-pyridi nyl ) -3, 6-di azabi cycl 0[ 3. 2.1 Joctane; 20

3-
- (
- (
- (

U)l—‘(./)
Y

X000
i NS T
3@50

R
R

LPHBrnnna
[ N2
N

S)-3-(5 mmoh@%m%omen@bm)prée& lmaﬁlahlafe/&aka{;s%d%oalpbeﬁ&s%e (1

6f|uor05net yl -3-pyridinyl)-3,6-diazabicyclo[3 1 ]Joctane; { 1
orfuledo- 3- pyri di nyl ) - 3, 6- di azabl cyclo[3 2.1 ]oct ane (1
5-et hynyl - 6-fl uor o- 3- pyri

15

N N’

nyl) -3, 6-di azabi cycl 0[ 3. 2. 1 ] octane; (
- 3- (5- cyano- 6-f | uor o- 3- pyri'fh nyl ) - 3, 6- di azabi cycl o[ 3. 2.1 ] oct ane;

5 ( , SS) - 3- (5- brono- 6- chl or 9- 3—pyT nyI) 3, 6-di azabicyclo[3.2.1
]octane (1S, SS)-3-(6-chloro- yN¥i di nyl)-3, 6-di azabi cycl o[ 3. 2.1 ]oct ane;
and (1S, 5S)-3-(3-pyridinyl)-3, 6-di adabi QL? 2.1 Joctane. In another
enbodi nent of the present invention ar€ discl 08ed conpounds of 30 formul a
Xl : WD 00144755 /~ L ,-R~ ~N~ 1 R2~ &&Z.XI, 5 J U N 2003 PCT1US00I 01620
and their pharnmaceutically acceptable salts wherein Z is selected from

CHzCH,  anghdieir'Phisthace@Rdil- acBprabRE1t&G ek 2% Sflctdagtorh TH,eHWhA ! -
CH,CH,CH,; and L,, R, and R, are as defined in formula I.

mwwwmvwwww
~—
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1
1
S
S
S
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(
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2

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 1V, may be

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



5 Representative corrpounds of this enbodi ment include, but are n tbﬂst ed
to: 3-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane’ ‘jN

9- et hyl - SWG?SQOW?45d| nyl }- 3, 9-di azabi cycl o[ 4. 2. | ] nonane; and PCT/US00/01620
3-(3-pyridinyl)-3,9-di azabi cyclo[4.2.1 ] nonane. The foll ow ng additi onal
conmpounds. representative of fornula XI, may be 10 prepared by one skilled
in the art using known synthetic chem si¥y net hodol ogy or by using

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

cont ai ned 1 e

R 69 - 3. ( ASRRybetic chemistry spethodology described in he Sctemes and EXORPIES ) nane: (1
R, 6S) - 3- (&pﬁtadledﬂnbmm 3-pyridinyl)-3, 9 di azabi cycl o[ 4. 2.1 ]nonane; 1 S (1

TR o G Bl AT b Bt 5 3 | honne
1 R 6S)-3- 1 1
6S) - %3 (6(1‘5I E?ﬁ@ %ﬁﬁ@l{oﬁé’-F l.lg§/ﬂr>,))ci33 #hglégab??z:gg%@%l 0j 11ngn:?n]eno§1ane (1

R,

R, 6S) -8- ( 6- f | UGL@=-chigry+3- dhytyﬂl)%@yrﬂhdylﬁﬁ;%bdxamio@b%mz 1]dcrmmeane; 20

(IR, 6S)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane;

( 1 R 6S)-3- (5—%2)%59%0?8 = ¢Ya809- wlhﬁ&ychyzzrbwgcl@{%%élﬂcwa o[ 4. 2.1 ]nonane;

( 1 R6S)- 3(5b icyclo[4.2.1 )nonane;

( 1R 69)-3-(6-¢ SR BRR%S f%g‘“ﬁﬁgﬁﬂ&% Yo fyjl?‘éﬁeﬁ 271 ]nonane; ( 1

R, 65) - 3- ( 3- pyr |3d06tﬂdc9ro:$rxﬂetﬁylaii’-@?i‘ﬂM?l)Q[,ng&zébl&Wanﬂ,]ocﬁ&le( 1

S, 6R) -3-(6-chl oro-5-net hyl - 3-pyridinyl)-3, 9-di azabi cyclo[4.2.1 ]nonane; ( 1
S, 6R) - 3- (S, 6- di3c(6tbrago-3- wndirmlhw}d@abwucla%%ﬂby@mm 2.1 ]nonane; ( 1

S, 6R) (6-chl - -et ridi z [4.2.1 ]nonane; (
T S g5 6 craranEb B disraas Fel g 50, @és%%f 71" honane.  (
1 S, 6R)-3-{~-nBtf &ﬁmolnsis %4)% dlcﬂ@zabﬂcwsm {]6ct8ne ]nonane; ' 5 J
U N 2003 WD 001 447 PCT/ US00/°0162

S, 6R) - 3- (6- f | UBFS- bremetﬂa%lo@--b?ﬂldinmﬁ)&Qxagamy&iﬁibﬂdmtm{en 2.1 ]nonane (|
S,6R)-3-(6-flu lhonane

S, 6R) - 3- (5- et h?r@ra‘%‘% ‘g‘P’EX'S‘?‘W S' %fg Jbﬁé@%‘i‘é@ ’ﬁ@()gtaaé, I ]nonane (
1 S 6R}-3-(5-¢ . I nonane; 5
(1 S 6R)-3- (5%3;38&‘”’3 6- gﬁ?gggmg%{)g%ﬂ?ﬂ%t)%ngizé'iﬁiiﬁé%{??y@%%}mﬁe %n d1 ] nonane;
(1 9%R)-3- (63e(l5+anmoeni§eqhylr31pyn§in)'1)33 $-duizabigyslely & ldpatate. 1 | nonane; and ( |
S, 6R)-3-(3-pyridinyl)-3,9-diazabi cycl o[4.2.1 )nonane. In another enbodi nent
of the present invention are disclosed conpounds of 10 fornula XII: Rz\ Z 1
N~ L-—~ R- XI I, I@Qﬁotﬁ&%‘rﬂbo@%@ﬁ Wﬁfétﬁrés%ﬂi 1|nVerﬁﬁ>ﬁ%Pé[ a@élssea%bﬁx?omroel nZzis
selected fromCH and CH CH ; and L,, R, and R are as defined in formula

| . 15 Repferserta ¥ti ve conpounds of this enbodi nent include, but are not
limted to: 3-(3-pyridinyl)-3,7-diazabicyclof3.3.1 ]nonane and
3-(6-chl oro-3-pyridinyl)-3, 7-di azabi cy:.@[g%/ '1 ] nonane.

. 1
\\Zi>
Z
20 v,
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 L.

In another embodiment of the present invention are disclosed compounds of

25 formulia VI;

Rz/ N\<Z)

Vi,



The foll ow ng additional conmpounds, representative of for rru-ﬁ‘iu Zm}s be
pr epar ed deang?%ki Iled in the art using known synthetic chem
met hodol ogy or By 24 using synthetic chenistry nethodol ogy F§d€e5008Ee20i n t he
Schemes and Exanpl es cont ai ned herein.
3-(6-chl oro-S-nethyl -3-pyridinyl)-3,7-diazabi cycl o[ 3. 3.1 ] nonane;
3-(5,6-dich|oro-3-pyridinyI)-3,7-diazééicyclo[3.3.1]nonane;
3-(6-chl oro-~-ethynyl -3-pyridinyl)-3, 7-di azabi cycl o[ 3. 3. 1] nonane; 25
( 6- chl andthsirgpharmacdutioatly dreepkablSsahts svharabZ dy sdiafil 8dm CH,ramd 18,CH,;
5- met hoxy- 3-pyridinyl)-3, 7-di azabj cycl o[ 3. 3. | ]nonane;
fl UGPQ)[V%S- bR, a8 Wiqueﬁy} ormuia ki azabi cycl o[ 3. 3. 1 ] nonane;
f1uor 0 S btk bl cdmbofh @88 ol et indiudBONR Mot limitedo:! ~11!

(
(6-
(6-
003 WD 00/ 44
(S
{

et hyny| - @«(blaboro-33pypidinyd)-ngidiazdbicyclo@zabloeiant.of 3. 3. 1 ] nonane;
5-cyano- 6-f | uaro- 3-pyridi nyl)-3, 7-di azabi cycl o[ 3. 3. 1 ] nonane; and
3- (55br ono- 6- dRe &lépvenw#dlam@mmeew& reprasRnedtiveof formula Yhawake 5 Anot her
enbodi ne e _pr hnvent. r 3 ' ositions
conpri si ﬁ%epgl_fefj tr‘f??é’%éﬁ?‘?@g ':h;e/\égfl%ié@’tqﬁn Sgllng%@z’ﬁég%}gqg_gt%g%%%s@ &?b rmula | or
a phar mag&Hg k@ithétic @empdtyaRétBodnbdy ddi3eriRdfin ithe Schekicadd Bxanipled a
pharmaceutically acceptable carrier. Another enbodi nent of the present
i nvent i opomntained bereino a net hod for selectively 10 controlling

neur ot ransm t rel.ease jn.a m o rising admnistering to a manmal
in need of suéﬁg'tpryég{@%égl @F%@J&%‘@%W’effepti ve amount of a conpound
of figrmul a I-(mmmr(a.enfeﬂﬂsHmﬁylﬁﬁ-piﬁﬁ&nf-%%azdbw@mp.@.m]orcedné,t es to a

met hod of treating a disorder, such as zhei ner' s "di sease, Parkinson's

di sease, m;rr?_f1>S_,ﬁ&)ﬁﬁﬂﬁé{dhaiﬂprp:ﬁepog@mdzgﬁs#agbmlo[%12-ékptadi:;s_or ders,
attention de h%%l% %&)gr@ctlgj t}g, sorder . 15 neurodegengration,

i nfl ammati on, bpI TRt Hﬁfyg'tpmg‘ﬁyle Z8 H?Fatg‘@fcgﬁg‘sﬂ octafgyi et y,
depressi on, RS 5R).84HLABRNS €0h-3 BORERYH. ABAAYIARI0[S 2| Marfll SOT deT S,

Al DS-i nduced er’ren%l g epl lepsy, u narg i hcont i nencé,' Cpohn' $ di sease,

m gr ai nes, pr&EiR}-2-gdiHmeshoxgepsridimylpR Hdigzatlicytlof2.il motans;ubst ance abuse,

T hSod of - subS AREAUERPRCHTS T A BT DRERBBeut cal Ly
in ed of sugh: i . eutically
effective amDH@5&2@@%%%&%&@1§-@rdifm££abkc c@ﬁ' Nhddigya. of Terns As used

t hroughout this specificatioh and theé appencYe C'F'a!l]ms, the follow ng terns
have the fol | (hd,5R)-PESathpgd-6-AborbFpyridingl)-a|ckdingdbicyclagl. 2 tattdner ei n, refers
to a straight aor_branched chain hydrocar bonoﬁon ai n“?gsg from2 to 6 carbons
and cont ai ni nfl Sa¥R}-&43Eyasad-HuemohPyiiBth otiBrabiaysion -4 €by the renoval
of two hydrog R6 PF At axar Pk hAC] .but are not
i ted To ornen e B o g B D o s ™ e

4- peot enyl . 30 RLES)-2-¢6-chion- kmeyhyl-3asyridimd)-DérdanpicyebBr X 1 Jootaaey al kyl group,
as defined herein ?rz?ended tq the parent nolecul ar noi ety through an oxy
moi ety, as defliRa&®)-Eréd.eidichloro-3-pyriginy!NZ.osliayaiioy el 4% 788tane:T| US00/ 01620 25

Repr esent at i i ﬁ%ﬂ_lg{(&éhl&fo-?-'B%&Sgilé-fo‘é‘;iﬁﬁg-zt%‘!&ia?efbgcgﬁ{?{{ﬁ.%.2;(}&&@- to, methoxy,

et hoxy, propo OpOXY, uf oxy, ant hexyl oxy.

The term "al k(pR,88kRx6-chloms5-dpd- 31 pydiny1)-2&-diagabicychil. 2] jozxanegr oup, as
defined herein, ag)pended to the parent nol ecul ar noi ety through anot her
al koxy group, (1&s5 '&éﬁ'm@@xhér@iﬂdln%%ﬁé%%ﬁﬁblﬁwlO@-%J(]é?ﬁ%-f‘%s of al koxyal koxy

i nchude, but an of Jimted to  tert.- OX Y el hox 28 t hoxy,

2-r7% hoxyet ho@f’sgh%'(éng%rgﬁ%ﬁﬁ&?ﬁqﬁ&bggr%‘g'za?lﬁ%c)g[él?gp, egs used

her ei n, referflK,sspm(@hh&m-gymayl)ag-d@idbr@dlolm.ejdmana;ppended to the
parent nol ecul ar noiety through an al k oup, as defined herein.

| gr S
Repr esent at i vl RefS)i( ethpiyle- m«rya}mcﬁ/ﬁl}d}:ﬂ iazabieyclghde2. higctangni ted t o,
tert 10 butox 2- et ethyl .2- oxyet hyl t hoxynmet hyl . The
term "al koxycéﬁéﬁ%ﬁﬂﬁ' C@O%gé i F%Yqﬁnyﬂg%'gf‘ﬁxﬁ%wﬁﬂbﬁ&?ggﬂﬁoaﬂ ., as
def i ned (1R,58)-2-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]Joctane.
30

3
3
3
3
Z
3
3




herei n, appended to the parent nolecular noiety through a ca,gsozmI 920g§
as defined herein. Representative exanples of al koxycarbonyl ™n Ne t

are not Iiﬁ¥?8ﬁ“f@§ met hoxycar bonyl , et hoxycarbonyl, and PCT/US00/01620
tert-butoxycarbonyl. 15 The term "al koxycar bonyl al kyl ," as used herein,
refers to an al koxycarbonyi group, as defined herein, appended to the
parent nol ecul ar moi ety through an al ky? group, as defined herein.
Represent ati ve exanpl es of al koxycarbonyl al kyl include, but are not limted
to, 3-methoxycad kssidrehtiodiment oethe@rasemribadnyibb dfe/disclé886 compounds of
2-tertbutoxycarbonylethyl. 20 The term"al kyl," as used herein, refers to a
strai ght demiaNEhed chain hydrocarbon containing from1 to 6 carbon atons.
Represent ati ve exanpl es of al kyl inc e, but ar e not limted to, nmethyl,
ethyl, n-propyl, iso-propyl, n-butyl, gegebuiyl iso butyl, tert-butyl,
n-pentyl, isopentyl, and neopegiyt™ The tierm "al kyl carbonyl,” as used
herein, refers to an al kyl group, ah\gELJned 25 herein, appended to the
parent nol ecul ar noiety through a carbonyl group, as defined herein.
Represent ati ve exanpl es of al kyl carbonyfi, i ncl ude, but are not limted to,
acetyl, 1-oxopropyl, 2,2-dinethyl-1-oxopropyl, 1-oxobutyl, and 1-oxopentyl.
The t érm 2ad ﬂwrmmmyum!)y'acmtabkéaltwg@rﬁmZ rseeleesd fiona Hapid CEaCHeny |

group, as _defined ein ended tg the parent nol ecul ar noiety through
an oxy mf‘%fé!’qgsérgg{ché??%@egﬁﬁ%% Oﬁ’?‘&ﬁépr esentative exanpl es of

al kyl car bonyl 0x¥e idlfhHAe corpbun@s, Scptentative befdringia VAT Gh¥) BXMrepared by

et hyl car bonyl oxy, and tert-butyl carbonyl oxy. WO 00/ 44755 -5 ~a N 2003

PCT/ US00/ ensslili@binTheart gsing kedwy srithetic 'thersisuy enktthvslotig or belueing symhetic al kyl

e R R e e T
I ncl yde, but afﬁ(,?ﬁf—@(gﬂhfo%jf-rﬂaﬁﬁw-ﬁﬂcﬁﬁﬂ)’-b,6-&W1C2Hbfﬁiwjoctane;

tert-butyl sul fany and hexyl sul flany The term "al kynyl ,"" as used herein,
refers to a st (ER,5R}-645,6klichicdoedpyivhnyd)-Bypettiaxnbicycio[3g2. bloptanent ai ni ng from 2

to 10 carbon a and_cont ai_ni n | east. qne carbon- n triple bond.
Represent at i veEﬁgg%ggé‘ng“ﬁlsm IVE#'HXT‘%&KI,)%bq(j‘fi‘aé‘?bécyﬁB’iiéﬁx‘?cﬁ”éﬁ} to
acetylenyl, I- W oe i 2 3= YA i A 2s I . I -butynyl.
The term "am ng{@@%};&&g;gmﬁ%?ﬁ%@% ?%@gwgyd ﬁl%%)b%&?aﬂv\%grlg n Ro and R' are
10 i ndependent [}R,5R)-6¢5anbtiaxyrd-pyritlimdpd,6-diddapicycla[ X1 joarbeny| , and fornyl,
T 88d to, anVoSRhENbYT SRSt RGP et oA gessy 1 am no

di met hyl am no, (@G ESQRL M 00, ;0118 E Qg E f Lho, and

acet yl et hyl ani gwlcq)i.’sg‘ﬁg (?Jgprébnﬁ)'r'% %‘ggj(lzﬁm‘%g%’é’&ﬂﬁ'g@%’ refers to an amino
group, as defi (IRI5R)-&(hrethwhnyl-6-Appreridpytidiny )-8 ®-diazabiclyclofl.2 ¢ jdcane;oi et y

t hrough an al kyl group, as defined herein. Representative exanples of

ami noal kyl i nc{%g@'ﬁ'ﬁ'c%‘@‘ Qﬂo@rwxréﬂnxqb?ﬁa‘ﬁwgﬁé?lﬁiﬁ%1]2’-"%?"noet hyl ,

3-am nopr opyl , .A0: 1- _ | I— 22 £ ai ; i |. The term
"am nocar bonyl fﬁ{’glgj ﬁg?a%r e(? gféhfbﬁ?ﬁgfp&xgﬂ?g 3é§ﬁ§i%?%ﬁ?&?@§éﬁydef ned 20
her e2f, appendé®,sk)-64(ppadiani)-Irmediezabicyciofh2 djoctanhy ough a car bonyl group,

as def i ned her gin, Repg esent gl ve, examples of fBYgarbonyl i nel ude,  but
(18,55)-6-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane;
(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 (18,5S)-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;
(18,55)-6-(6-fluoro-3-pyridinyl)-3,6-diazabicyclof3.2.1]octane;
(18,58)-6-(5-ethynyl-6-flucro-3-pyridinyl)-3.6-diazabicyclof3.2.1]octane;



am nocar bonyl , di nmet hyl am nocarbonyl, and et hyl net hyl am noeﬁr lt)]imlz ﬂge
term "am nocar bonyl al kyl ," as used herein, refers to an am Ho og

group, as W44 herei n, appended to the parent nol ecul ar ROTAS§0/d1KZ0OUgH
an al kyl 25 group, as defined herein. Representative exanples of

am nocar bonyl al kyl include, but are not limted to, 2-(am nocarbonyl)ethyl,
3- (di net hyl ami nocar bonyl ) propyl, and é8hyl net hyl an nocar bonyl net hyl . The
term "am nosul fonyl ," as used herein, refers to an am no group, as defined
her ei n, appenggys$ s heyddLefitiordti-peridiay])-015-ailaYabidycfS 2. Bo&hnd; onyl group,
as defined 30 herein. Representative exanples of am nosul fonyl include, but
are not |imit &B,39)-6-arbroseasbichbloye-3-pyiridiny byl .&rdiavebigl ¢lofB/2. 1 Jastene;

t hyl net hyl am | | .. .. J N,200 0/ 44755,77 The t
Fca?/bgﬁyl y a%&E@d&%@'&’i‘ﬂ?ylg’éfGéﬁ%J@qubcyﬁﬁ’ﬁﬁé octane,aid The te er renr 'r'ncar boxy, "
as_used her el fys, 56§ £16.chibroa s ORith BV Biaz BT/ 440 03628 The term

"car boxyal kyl ;" "as used herein, ers to a carboxy group, as defined

her ei5n, appended to the parent nol ecul ar noi ety through an al kyl group, as

defined 5 herein. Representati exanpl.es of carhbhoxyal kyl include, but are
not limted t ,a‘tf’él?%é‘gﬁ)ﬁgﬂm 9?@9@5&55&&9‘&0@9,area‘gac)ié&eéa%myw%yl . The

term"cy la @f:.used herein, refers to a -CN group. The term "cyanoal kyl, "
as used herein, refers to a cyano group, as defined herein, appended to the
parent nol ecul ar noiety through an | graowR; as defined herein. 10

Represent ative exanpl es of cyanoajkyl/ihcTble, but are not limted to,

cyanonet hyl, 2 cyanoet hyl, anazﬁw%yl . The term"fornyl," as used
herein, refers to a -C(OH group. erm"fornyl al kyl," as used herein,

refers to a formyl group, as defined_herein, appended to the parent
nol-ecul ar noi ety through an al kyl gr(YJB’, as defined 15 herein.

Repri@sen j i I i.mted to,
For 1 ror thiE pEXAELERal) arabblehly WhirBff 2 el Bl Bt ABICH WA 1 BC
herein, CeLEHCHQ andL,, R Bind R)arens ddfined hrefdrula I' hal oal koxy, " as used

herein, refers to at | east one hal ogen, as defined herein, appended to the
par ent nol ecufrdeprgsaneativecpmpoeid efrthigierbedinggns ifsludgs, g s rtdimigdier ei n.

Representati Vﬁ@@%%??g@ﬁg@lf?'lrdr"%f’(%%"{‘; h;}%@mﬂﬁ% are not limted to,

chl or onet hoxy; y, and pentafl uoroet hoxy. The
t erm " hal oal kyhe folRWwitis ailithaiabtdmpdu@l§ répréentitive 08 S3rmRNeVITa mgete, as

defined herein, appended to the parent nol ecul ar noiety through an al kyl
grodp, aBregared hg@ne skilled in the art using known synthetic chemistry methodology or by
using synthetic chemistry methodology described in the Schemes and Examples
contained herein.
(1R,6S)-9-(6-chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclof4.2.]1 Jnonane;
(1R,68)-9-(5,6-dichloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

20 (1R,68)-9-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo{4.2.] Jnonane;
(1R,6S8)-9-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;
(1R,685)-9-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-9-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo{4.2.1 ]nonane;
(1R,68)-9-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Inonane;

25 (1R,68)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,6S5)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-9-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane;
(1R,68)-9-(6-chloro-3-pyridinyl)-3.9-diazabicyclo[4.2.1]nonane;
(1R,6S)-9-(3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;



herein. Representative exanples of hal oal kyl include, but arggm&%@
to, 25 chloronethyl, 2-fluoroethyl, trifluoromethyl, pentaflu ! d

2-chl or o- 39 Wt48ent yI . The term "hydroxy," as used herei n, PCPiSI®IED an
-OH group. The term "hydroxyal kyl," as used herein, refers to a hydroxy
group, as defined herein, appended to the parent nolecul ar noiety through
an al kyl group, as defined 30 herein. Rfpresentative exanpl es of

hydr oxyal kyl include, but are not limted to, hydroxynethyl,

2- hydr oxyet hyl (1868)-8=(By%H s Ph&Ryl-3-pyridiy DY, 9 diad5hideoTRe. fddihe;Ter capt o, "
as used herein, refers to a -SH group. P 5 JU ~1?~03 The term

"mer capt oal kyl (15.8B)-Qé4-diehleton3-pyadiayy-3 Hdiazahiexcigit 3. Ignanape; as defi ned
her ei n, append rent ol equl ar.. moi ety..t hr.ough al kyl group, as
defined herei n??ﬁgg?%ggﬁgg’{? éetwﬁ"ﬁTpé’gdg?%ﬁé%bdéﬁ%‘g‘g%“?HBP » “but are
not |imted to,1%6R)IRELARIASLIYHho-3 Y ridityBE S MALRbIPIS[4.2 N RoAREM

“"N-protecting group® or "nitrogen-protecting group,” as used herein, refers
to thdse groupgl$.6ReAdEanatoxy: pprGdingd-sfriliazatyexsini4 Addnamsre;undesi r abl e

Car bamat as. - ant BR0 AyeOED PUSYe g Shatie et DI oPEE: N benzy

derivatives, | '(‘1S‘,GRF—@-{SBﬁfﬁbfoV?@yri&l*ﬁ?mi‘@-dﬂagaﬁ@ﬁlc}ﬂgf;?.ir.rl;/']ﬁ(ﬁ'\an@'nd N- het er oat om

derivatives. Preferred N-protecCting 'groups are , acetyl, benzoyl,

pi val oyl , phenyl$%6R}J-84{§-ethyagirGfllupro-3-pphidinyl)+3e9-diazalfi¢ycld[$2)1 Jnonane;

t but yl oxycarbonyl (Boc), benzyl oxycarhonyl (Chz). .Commonly used

N- pr ot ecti ng gl((\;% )-Gr(e-cpanoct-duere-3-RY _1pyl)é,§gﬁ§ab&9y&lq{>4.él Ongp¢:s,

Pr ot ive Go j i 1S3 ~gdj:t] ’ . & Sons, New
Yor ketzbt 1991 )%%6#‘23%%%&'8%’%8%%5 dﬁ@e‘ﬁ"'ﬁﬁlséilag{}y?légé? g\{}{ol&%,_m group.
The term "oxy, {1$36R)8€6-chiet®BpyritinlyBr594diazabic o [#D. Bhynand wndt er m

"sul fonyl," as used herein, refers. to.a -SO_- group. The term"thio," as
used herein, ré&FefR)-P63-pyodinyhbdipzatigyelpitdddigmanene present invention can
exi st as stereoi sonmers, wherein 20 asymmetric or chiral centers are
present. Stereoisoners are designated "R' or "S," depending on the
configuration of agosiietibuinient af thy Pebstitdnedhiion arecdisdissad asmpountigeft erns "R’
and "S" used herein are configurations as defined in |UPAC | 974
RecontPend&rmdsI¥or Section E. Fundamental Stereochemi strvLPure Appl .
Chem, ( 1976), 45: 13-30. In partic , the ereochem stry at the two
bri dgehead carbon atons, shown in F Ma-26r 1), may independently be
either (R or (S), unless specrf—t4ql|y¥ggted otherw se. The present

i nvention contenpl ates various steregis rs and m xtures thereof and are
specifically included within the scope of this invention. Stereoisoners

i nclude enantioners, diastereoners, ankX,m xtures of enantioners or

O ik ARy i LR IS RO

ot apar ati B B e e R B B LY Tesoluti on vel |- known 1o t hose

of 20/ O 00/ 44 AxEpi28entdtive 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-3-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

(1R,58)-6-(5,6~dichloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1 Joctane;

(1R,58)-6-(6-chloro-3-ethynyl-3-pyridinyl)-2.6-diazabicyclo[3.2.1]octane;

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



~5 JUN 2003 PCT/ US00/ 01620 ordinary skill in the art. These.ﬁt@mm
resolution_a exenplified by ( 1) attachnment of a m xture t9 rs
to a chi ralwélﬁ'%ﬁ"'ﬁﬁry, separation of the resulting nxture oPcwiussd/erse®ners
by recrystallization or chromatography and |iberation of the optically pure
product fromthe auxiliary or (2) direct separation of the m xture of
optical enantioners on chiral chromatogt®phic col ums. The conpounds of the
present invention can be used in the form of pharnmaceutically acceptable
salts derived f(qRpssj)m)(rsg@eﬂh@xpr-ﬁmmyn)cz,amiﬁabicya@pg_hr]as@né;phar maceutical ly
acceptable salt" neans those salts which are, wthin the scope of sound
medi cal | udgendhR,596-(6afwaroSomethgle3 ippridiont) ak6-disizathcydiel 3 2i eetaws; of humans
and 10 | ower ani i thout .undue toxicity .irritatjon, allergic response
ohd the 1ike aniRash-asfiteormndinRE salitnichtab £ 8Ror L/ T Sk et o
Phar maceut | cal | YRasnan(sadihyt Bl Acral oyl 18 Bicl LIS ook, Sxanp! e.

S. M Berge et al. describe pharmaceutiical’l'y acceptable salts 1n detail in
J. Phdr maceut i ¢aR,5850+6e(rexyano-69Mibro-6 uyritlinyt)-2 6gliazibieydal3tXs] joemande pr epar ed
in situ during e final isolation 15 and rificatiop of the conpounds of
the | nvent | on 61 RGSHE HEPFOLy AT PRI B Db BT L A aeL o

sui tabl e organi WG cF Se - ME9 ’CH: Lt . include, but are
not limted to(glég;\slg? e(F'%S)SﬁerZ»?@fr mté’lll%?%ggd é%a§WFlg[%l g%gg’t ate, benzoate,
benzenesul f onat(&R,38)-$u0miridinyb2, grdidzabicge of3tibt ptrane;canphor sul f onat e,

di gl uconat e, gtycerophaosphate, hem sul fate, heptanoate, hexanoate,

f umar at e, hydrk %458916déTChfﬂfﬂT5dE?tBbﬂ'éf@}’ﬁQi@Y hy2a6-giagafieselol3.2.1]octane;
T T

ni cot’i nat e, hesul T onat _ oate, pectinate,
persul fate, 3phiesBRMEQBLANIDS etyrin-BtBridiHWRD, 8ldeazabicPRbBA] RctafidiCCi Nat e,
tartrate, thiocyanate, phosphate, glutamate, bicarbonate,

p-t ol uenesul f ofb%.8Rxd 6rehise-arryane3-pxridiny Iy 36-dinzsbicydoBrlobeetasesnt ai ni ng

groups can be ized wiih,such. agents.as.lo lLkyl halides 25 such
as methyl, eth F§‘5§§§ ey S pvoingth oé-?&é@%ffﬁmégﬁm i odi des;
di al kyl sul f at ¢ss/5R8-(@iTBES methy1e3-Pyridind)-RIE-dihzaBRG B RPN loctdskf at es; | ong
chain halides such as de lauryl, nyristyl and stearyl chlorides,

C

cyl,
bronildes and i ¢US.dB3-6-(&riiond-Rypyridmiyl)cbe-diazrbicydel2)2 1)aetdngshenet hyl broni des

and others. Wa Ll -.sol uble or_di sper si . pr.oduct r.e t hereby

obt ai ned. Exangfé’éﬁgﬂé'c%;'ffl%‘y &E‘l mgf%(r?y B mgﬁi#%)'gggaql‘bycfoﬁ%a]éﬁ%%ceuti cally
30 acceptable afg gkzégsIcg%-éaﬂubﬁa_-wgh@iﬂgl)%hiahwmﬁf[s.9.1@&!&&; as _
hydrochl ori ¢ acid, hydrobrom c acid, "sulfuric acid,” and phosphoric acid and
such or~, - an; c (b8.5B¥-6¢§-baemo-ibechlors-3-pyrid) B2 WaligRbixde B . RUNCESE0/ 01620 30

acid, fumaric i Lefic acid.,. 45 | benz foni c acid, succinic
acid and citri Zf%gﬁ?f.méﬁg|°6°'§a’<¥rlf’FHP%QW%”‘@&HS@?"—311835?%a‘“ n situ during
the fignal isol af$ 6R).8R9-pRHbInI)SeE-dRRaEy FSNIROYSE T this invention by
reacting a carboxylic acid-containing 5y noiety with a suitable base such as
t he hydroxi de, carbonate or bicarbonate of a pharmaceutically acceptable
nmetal cation or with a ia or.an organic primar secondar r.tertiary
o ne. Phar g SaERcaRgisaes a5 8 ESFRan siEndE disitsed PATABIRRDR ¢ et o
cations basafupw:al kali netals or alkaline earth netals such as |ithium
sodi um potassium calcium magnesium and alum numsalts and the |ike and
nont oxi ¢ 10 quat ernary anmoni a and ns, caji-eMs including ammoni um

t et ranmet hyl ammoni um tetraet hyl gmmni Nrethyl ani ne, di et hyl ani ne,
trinmethylamne, triethylam ne, Refi et yl'amjne, ethylam ne and the like. O her
representative organi c am nes usefu the formati on of base addition

sal ts i ncl ude et hyl enedi am ne, et hanol g;ﬂ ne, di et hanol am ne, piperidine,

pi per'ézi ne and the like. 1S Abbreviati ons Abbrevi ati ons whi ch have been
used in t L 3 A 3 are:
Ao for acarl e AR Reall ok tBuBICINE N AR & Mse RIS CHy3ha Lot.CAY

2, 2' bi s( daphEpR, piraislaraay ddfinkd ibfomaplatinyl ; Boc for tert-butoxycarbonyl;
(Boc)z0O for di 20 tent-butyl dicarbonate; dba for dibenzylideneacetone; DW
for N, N-di net hyl formam de; dppf for 1,1'-bis(diphenyl phosphino)ferr, ocene;
Et CAc for ethyl acetate; Et,O for diethyl ether; EtOH for ethanol; eq for
equi valents; formalin for a solution of fornal dehyde (37% by weight) in

wat er; HPLC for high pressure liquid chromatography; LAH for |ithium

al um num hydri de; MeOH for nethanol; Tf for SO CF3: TFA for trifluoroacetic
25 acid; THF for tetrahydrofuran; TMS for trinmethylsilyl; and TsOH for
par at ol uenesul foni ¢ aci d nonohydrate. Preparation of Conmpounds of the
Present I nvention The conpounds and processes of the present invention wll
be better understood 30 in connection with the follow ng synthetic Schenes

o, o . o o o oy




WD 00/ 44755 PCT/ US00/ 01620 31 Scheme 1 X~ RS Rs -~ Ra N Rsg_ |, Br,
orf ~~ N/ RS -N~ P Et3N, PhMe, reflux P~-N N or R4 Pd, BI hﬁpj[mlg%%al?s Rs

Ni~ R5 dAYRPOV#IES ~N ~ ~ Re P,N ~ N~ HN-~/ Ra Ra The conpouRfd&USH0/0168
present invention can be prepared according to the general i0 15 approach
outlined in Scheme 1. Suitably protected bicyclic diamnes, as shown in
Schenme 1 wherein P is a nitrogen-protétting group such as al kyl, benzyl, or
Boc, can be coupled with a hal ogenated heterocycle, wherein R4, R5, and R~

are as defi “e@h{erfolmmglcambouﬂda, fepfesdntaRe ot fornfulaX, may hepispared by one
Alternatively, less-reactive heterocycles can be coupl ed using the

pr ocedur akilldé s thetaechsing Krivagswnthstic ehemnigncmadpdology of by using gnfetigem 1996,
61, 7240-724]1; Bryan H Y. and.Buc ld, S r : nonetal lic
Cheni str fhfm!ﬁgﬁgl}ﬂ@of%’}ogfﬂ?-s‘fﬂ@g.m %5%?’8%%%“8?’%’%@# c@ﬁgﬁlggrh geggndi tions
affords the desjrsed.1cqn 22230 HEMG1) B Blaaatesy ctaly.2Ngoquarepar ed as
general ly taugﬁit(’sgﬂg @2@2#?%2@8?% E?grrpl Zs) 1, 2, 1?:(: and 16.
Di azabi cycl 0oql RjSRI-3n@Y6-biehiorepayadingd-gedieraticxelaldddlectansd described in
Exanpl es 10, 35, 42, 49, 59, anpd . Dijazabi cycl ononan prepared as
general |y taudll\R,S&H-@e%fé?rpt?eﬁg}’w?%x%}ﬁ’ﬁl“&@'%é‘,&%?'céﬁﬁﬁ??ﬂgéﬁ‘g&ski lled in
the art would St an al 3 { Qi hbicA¢18B2. Hoeaadli cycl o
conmpounds, for(&lg%z{r)rg”l @ cg‘el%‘gﬁstesbtaggt%ﬁﬁm?{{aﬁmbg [l)r epla?fedpsyﬂt hetically by the
Schenes and E«@Kg}%s-gqmmbﬂpd-ﬂyﬁdﬁiyb-?aé—diaeabicmo[génldc‘aanesynt hetic

WO

NaG By ? BN 9 Nt REAR)- Qﬂgggé?@;%&?gﬁyédi%l)ﬂq?dig%?bgcyﬁfq'ﬁ?zQ ;o'\c'&'}%h) o QS“PHZ o B
L) b 5 kAR I RBR P am  - GIE
~N """ ~~N p' (R 5R)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3.6-diazabicyclo[3.2.1 Joctane;
(1R,5R)-3-(5-cyano-6-fluoro-3-pyridinyl)-3 ,6-diazabicyclo[3.2.1]octane;
(1 R,5R)—3-(5-bromo-6-chloro—3-pyridinyl)-3,6-diazabicyclo[3 .2.1]octane;
(1 R.SR)—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;
(1 S,SS)-3-(6-chlor0—5-methyl-3-pyridinyl)-3,6-diazabicyclo[3 .2.1Joctane;
(1 S,SS)-3-(5,6-dichloro—3-pyridinyl)-3,6-dia.zabicyclo[3 .2.1]octane;
(1 S,5S)-3-(6-chloro-5-ethynyl-3-pyridiny1)-3,6-diazabicyclo[3 .2.1]octane;
(1 S,58)-3-(6-chloro—5-cyano-3-pyridinyl)—3,6-diazabicyclo[3 .2.1]octane;
20 (18,5S)-3-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo{3.2.1 Joctane;
(1S,5 S)-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;
(1 S,SS)-3-(5-ethynyl-6-ﬂuoro-3-pyridinyl)—3,6-diazabicyclo[3 .2.1]octane;
(18,5 S)-3-(5-cyano-6-ﬂuoro-3-pyridinyl)-3,6-diazabicyclo[3.2. 1]Joctane;
25 (1S,55)-3 -(5-bromo-6-chloro-3-pyridiny1)—3,6—diazabicyclo[3 .2.1]octane;
(18,58)-3 ~(6-chloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; and
(1S,5S)-3-(3-pyridiny1)-3,6-diazabicyclo[3.2.1]octane.

In another embodiment of the present invention are disclosed compounds of

30 formula XI:



CH20OHr N~~NP NCN~N\ N'"'~1 p- N_ RR = CO-NH N-. ~N.¢ %&zggBJN
~ N~N HN—’\#YBQO% transformations outlined in Scheme 2 provi de5c whi ch
can in tur 447581 aborated to provi de ot her 5-substituted pBCT/USOV@S620FOr
exanpl e, conplete or partial hydrolysis of the nitrite |leads to the
carboxylic acid and am de, respectively. Reduction of the nitrite affords
the amne, while cyclization with TMSN2 in the presence of Bu=0 as
described in (Wttenberger and Dorner, J. Org. Chem 1993 58, 4139)

provi des the tetrazolyl derivative. ebhyrle can be converted to oxines
and hydrazones or WO 00/ 44755 5 N ISE PCT/ US00/ 01620 33 5 subjected
to reductive anination conditifnAs to 6ro ide a variety of substituted

am nonet hyl conpounds. Grignard re iefis on the al dehyde provides a route

to a variety of substituted hydroxynethyl anal ogs. Scheme 3 CHOCCH _ 1)
CBr4, PPh3 N~ N\ / Y P-N\ ~ 2) RLIi XérN N TMSCCH Pd(0) SnR3 Ar ~N ~ /Y

N ae o ) i By i S Bngieh £ iigheq B Copbited 1 P?(/3 "
n

Pd(- ~. - - -CH,J¥;E€N,) ardd I, R,,ath%@s@eﬁnedleE{nkﬁlElCl Br pd(~) Ar N~ N\ /Y
ArB(OH) 2 or” ~N \ TTYN3'SNNPY =H, F, Cl ArSnR P Al dehydes, as shown i

Scherfe 3, can Rﬁ@r@b&b@vm@wwcda @frtmsmmbom inclugdei byt 4ra nehlémisecdioedur e

described in (T tr 7 3772 Addi ti onal
el aborati ons ‘H@ 54 'P’@" ?)8 W)"SIH@ 231’5’???’& ‘acid derivatives, from

Schene 2, whi cdsmea,m b@g@%&@p}maﬁzﬁmmrdmbyumnaﬂéyéndand vinyl halides and
sul fonate esters usSing transition netal” catalysis (e.g Stille and Suzuki

coupl i ngs THe(35pyridiuyd)-3l8+rdiazabicyele[dchhjnbrarengaged in a variety of
plings). g g y

Pd- cat al yzed upI| h al kenes d al kynes ck coyplings), aryl and
vi nyl st annane Jha e PSﬁi’é’“ﬁ’&‘"f‘&@m(’@E { 1EP%H ‘%ﬂ’f O%ﬁﬁﬁﬁn@éy beas well as

al kopy Carpp%)’édw SHASKkilka in th\@gnqgin‘k%% syﬁth@tipcl%n%% methodology or by

using synthetic chemistry methodology described in the Schemes and Examples

contained herein.
(1R,68)-3-(6-chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Inonane;
(1R,6S)-3-(5,6-dichloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;

15 (1R,6S)-3-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,6S8)-3-(6-chloro-5-cyano-3-pyridiny!)-3,9-diazabicyclo[4.2.1 Jnonane;
(1R,6S)-3~(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,65)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,6S)-3-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

20 (1R,68)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1nonane;
(1R,68)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1 Jnonane;
(1R,68)-3-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1R,68)-3-(6-chloro-3-pyridinyl)-3.9-diazabicyclo{4.2.1]nonane;
(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 nonane;
(1S,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 Jnonane;
(18,6R)-3-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo{4.2.1 Jnonane;
(1S,6R)-3-(5-methoxy-3-pyridinyl)-3.9-diazabicyclo{4.2.1]nonane;



PCT/ USO0/ 01620 34 CH20H P~-Nr N\ N Schene 4 (CH2)~CN 1 ) NE;BO@&I(\:ZD(]SI 2)
NaCN P N \a{/\bg%g RO2CCH2CN b) decar boxyfation Chai n extens
di spl acene §"%hi ¢ ester synt hesis) can be carried out asPORESed/d162D i N

Scheme 4 to provide the range of substitution patterns enconpassed in the

claims. 5 J U N 2003 WD 00144755 ~N ~ ~ Y P°N Y=F, CI PCT/ USOO 01620 35
Scheme 5 SNR3 1 ) LDA ---~/ ~ N~ Y 2)2R3snd P''N\ NB(OH2 1) LDA /~N
~i Y2) B(ORR3 P NN3) H20 Br 1) LDA~ ---~~N~~Y 2) Br2 or EDB P N

N CHO 1 ) LDA ~NS;6R)- N(@ﬂuﬁ%leﬁbtm?l Npl}dnﬁln@-) 3L99dxizlaleucydb{4~2 Hndnahke; CO2 P N N
OH1) LDA --~ =N ~ ~ N In the cases where the

6- position of t(Hé %t%%ﬂwpé WE‘%%L’?#S"(CUV@&‘%M“ Héﬂ’éﬂj’éﬂe an alternate
thod f f I
Tetal ati on 5 aciSPR RSt Ry E A0S AR RS SRR KR U BRARE ) 5

4137). The net a(llam; 3 (3ea06-6CfibrdS-pyriditia3 Wi diizabivytiofh2 e jrdfideophi | es, as
exenplified in Schenme 5, to afford internedi ates which can be further

el aborated as ddSOR)Fed-bromaeheltern-3pundingl)-3,9-dpzakityrie[43.1]nonane;
(18,6R)-3-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane; and
(1S,6R)-3-(3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane.

In another embodiment of the present invention are disclosed compounds of

10 formula XII:
R2
~ N/_N
N

X1,
and their apharmaceutically acceptable salts wherein Z is selected from CH, and
CH,CH,; and L,, R;, and R, are as defined in formula 1.

15 Representative compounds of this embodiment include, but are not limited to:
3-(3-pyridinyl)-3,7-diazabicyclo{3.3.1]nonane and
3-(6-chloro-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane.

The following additional compounds, representative of formula XII, may be
prepared by one skilled in the art using known synthetic chemistry methodology or by

20  using synthetic chemistry methodology described in the Schemes and Examples

contained herein.
3-(6-chloro-5-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3. 1 Jnonane;
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-diazabicyclof3.3.1 Jnonane;
3-(5-methoxy-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-fluoro-5-methyl-3-pyridinyl)-3,7-diazabicyclo{3.3.1nonane;
3-(6-fluoro-3-pyridinyl)-3,7-diazabicyclo{3.3. 1 Jnonane;



36 Scheme 6 -5 JUN 2003 pcT/usooi oi 6z0 TsO HZN ~ \ N --' R?M MS +
N/\Tsl\{ggr/ c ~N~ NTsNHN _/ N~ N Conpounds with I- es
between th 04 ic heterocycle and the diazabicyclic ring RyEUSMH0E6 be
prepared according to the procedure described in 5 Scheme 6. Am noal kyl
het er ocycl es, prepared using standard synthetic chem stry nethodol ogy or
purchased commercially, can be condenséd with nmonocyclic precursors to
provi de N-substituted diazabicyclic systens. For exanpl e,

(3S, 5R) - 1- [ (4nstsydtnsielsdibHanxidingd)- 3,0 Aidmbieytip{lenynpsatlef onyl oxy] - 5-[ (4me
t hyl phenyl ) sul f onyl oxymet hyl ] pyrroli di ne prepared as described in (J. Med.
Chem, 10 (1998)(53¥yana-$4lnorodyridinydbhd«hiazabicyslel? hhlingmansoandy| het er ocyci e

of [he. prot ect P P Bt R R D & PR B B R es  he “dest red
conpounds. O her spacer lengths are possible by straightforward variation

of the starting am noal kyl heterocycle. 15 Schenme 7 O~-N . N~ NH+ C ~ ~ '
~ N ~5I p O ~NAnorheNembedim¢nnof the preseny imvention relates to plamnagemicdl Schene 7
descri bes an al.ternate net hod of lgreﬁa%tin . cogﬁoun with 1-5 g?rtgh | enes
bet ween t AEMBPHHS NRSSEEPerReUicalY Flledive 2aBIRLAT 3 compopad gf, Ivono
pr ot ect ed 44} | ' M '

et er ocycl| Paaricagicafly BSRATR SR o AL RRI WInTRIABRELAIAY ot e
resul t ant aceptibke casiierg st andard WO 00144755 37 ' 5 J U N 2003

PCT/ US00/ 01620 ,met hods ayail able to one skilled in the art _provides the
desired chai n &PCHIFHEMbedRsaLMISe Prasent iRYenHaR t%&‘&r?ﬂ?‘%tgo‘i\f% spleetteht ed to
descrjiybe : I {11 . ] ] not
roant' o Pl e iR AREA et { i riti b3 ABH 0D AL

appended henedof sfotantdifend: altherdfutidal(ybeffdrtioe amdunt of a compound of formula I.

pyridinyl)-2.5-diazabi cycl 0l2. 2.1 ] he~tane 4-nethyl benzenesul fonate 10
Exanple 1 A  Another embodiment of the present invention relates to a method of treating a

disorder, such as Alzheimer’s disease, Parkinson’s disease, memory dysfunction,
Tourette’s syndrome, sleep disorders, attention deficit hyperactivity disorder,

15 neurodegeneration, inflammation, neuroprotection, amyotrophic atral sclerosis, anxiety,
depression, mania, schizophrenia, anorexia and other eating disorders, AIDS-induced
dementia, epilepsy, urinary incontinence, Crohn’s disease, migraines, premenstraul
syndrome, erectile dysfunction, substance abuse, smoking cessation, inflammatory bowel
syndrome, and pain, in a host mammal in 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.



tert-butyl -

L1S. 4S)-S-(6-chl oro-3-nyridinyl)-?.S-diazabicyclo[2.2.]1]he~t ar&w&zggayl a
te In a dr¥YOOX#4Bdgen- purged flask, tert-butyl ( 1 PCT/US00/01620

S, 4S) - 2, 5-di azabi cycl o[ 2. 2.1 ] heptane 2-carboxylate (330 ng, 1.6 mol),
prepared as described in (J. Med. Chem, ( 1988) 31, 151 598-1611 ), in
anhydrous toluene (6 nL) was treated with 2-chl oro-5-iodopyridine (383 ny

| .6 Mol ), available as described in (Tetrahedron Lett., ( | 993), 34,
7493- 7496) RefPebeh@R3e é(agr?& mlk&zlﬁclmlb).lt arBhb¥im{ied &, HEtthy3éh6W|) and
sodi um t ert-but oxi de . The m xture was heated at 70 C for
24 hours. ﬂi‘npoxyeaqiwmynbutbxgr,eembstopp,meatylom endlhetylopy. et her (10 nL) and
washed successiyely w,th IN HCl, 20 saturate NaHCI) and brine._The

organi ¢ phase tawme%lpwaﬁfexy &Y Bht @ﬁgléqxvrgéﬂ%&éagﬁﬁ'@ésure

The resid i i nes (1:1
to provi d(Laﬁt %Yﬂsa[pp ﬁdgﬁégﬁp%@t ?5’(5%:%&%@%%%1{0{3%}?%&%#?%&@&8??0‘%?és\?m SO|(I d. :
" H NVRS ( CDdetided RE1OinMViBZEpre3edtative e(mnpﬂesfdﬂhlko&yfﬂﬁéw inédluBébut AreHdt Amited 8, 2H) ,
3.14 (d, J=14.7 Hz, 0.5H), 3.35(d, J=14.7 ,0H)342(m2H),357(d

8.45 Hz, Iltepjbutoxgmetiyyc’-ethoxyethorysmsthexysihpxyandspeshoxynethoxyes. 82( dd,

J=2.94, 8.83 WT}Eitexm "alkc?x’k'%ﬁ%é" ‘J:s §Seﬁ§1elr_gn r&fe}_sl) to az aﬁéox§' Erou%) EQ ded\x@d (DCI/NH3)

mz 310 (M+H)'

48l - 2- ( 6- chyréih capgmmealteltha\ﬁa}enznﬁiau&: atvigy ehrohigh axémﬁeg@mﬂes d&¥ined

4- et hvl benzenesul fonate WO 00/ 44755 P~T~S~~0 ~~~~ 38 The product from
Exanpl e | bereipeReprgsangative exarexalneyfaa‘,kwaaqml gichdg, by areiatjimited s, tert-

di i | 1 2 1), h d
to a0y Rt BebEnd F R edil ab S relRminiT 12 W) “ias added
The "sol ution WapheGarh Qﬁ'k&x@cﬁ'b@lﬁ”%sh’é&ﬁﬁé?éthefé?s Mn‘ﬂdx@" S5 As ﬁeﬂnea m).

The m xture was al | owed warmto anbient tenperaturé over 0.5 hours,
t he sol vemermglppmtbdwﬂmpamm methgulad mpiasy tuoegh acadbaryé groupi ahudefiped i f i ed on

O, elut th 10% .MeOH CH, Cl % NH OH to afford the titl conmpound
Chon” e ety Rbmlsscliivy Skl ot kot rboRyiaBe e Bulht ASulmiteEie o o
p- t ol uenesib o oirb8R Jeibony BfbonNtnd RECHTLRcieRA. T Om et hanol /et hy|

acetate to provide the title conpound. 'H NVR(free base, CDCl 3, 300 MHz) 8
1.91- P53 13 ( AB ITh@ tepumtaligixycarboryl@kyldDastusett her2id) ref@s 08ar @lkoxbtc:mlboBHz | H),
1

5 80 (d, E50up. s dginylgrely appencpd g rgbiseie mpley tioghian g )5 o'

é !—{)H; ZN, C::)%l{)%a%_ gég_l&%%%%"(g gﬁé‘;?r_lesgnt;a%% é1 gof all:lg'{}%l:arb&?lﬁldgﬁBE’Mdé (Bﬁt

9.64. 15 Exanallaniged(to3- ﬁaettiﬁb(y@rbcﬁ}y@rbwlm-fétlpyycmibxmymyl &hd 2-tert-

S- di azabi ch o 2b2' J[ &ept ane bi sf4-net hvl benzenesul fonate) 20 Exarrpl e 2A
tert- butyI BOAYleBYk 1y_ ch or o- 3- pyri dazi nyl | - 2, 5- di azabi cycl o[ 2

]' hepj@ne- 2 Carm)féﬂ'@taﬂcytl@ Eu@&tﬁ&elﬁ r@:fe?ﬁ ) sudight Qi' Braddhea Xahial 2-

] hept ane- 2- car boxyl ate (342 . , prepared as descri bed |n {J.

Med. Chemhyd(ocm%):or&almrrgﬁ’ﬁm lito ﬁmrt)op ammarih;pﬂtseutsnﬂﬁe‘tamm@mf alkyl 5 rrL) was

treated wit di chl d

Coranrgy "iftlude. Buthes Ao imRed 6: BRRE - ibpy} isomoriig -bityf e s BugT i
m xt ure 1 M oncentrated under reduced
présgurewaozlr?gq?ﬁeﬁq?ﬁeg} éﬁfﬁ‘ﬁﬁﬁfﬂf‘%‘dé‘bn s;i’g"zyf(:swemm a9 olj) to

provi de the titThe tmﬂpﬂ(yrhmhrlﬁo&x’yz" aguseﬁlf%eyn atfd)s taan alkw/ngmepsusldeﬂned H
NVR( CDC13, 300 MHz). 8 1.42(s 5H), 30.1.46(s 1.91-2

3. 36-2 46 hergin. mendsd tosthe peem(rﬁ?lepulﬂj mow%t#(elgh@ oemonyl srwsc?@/d&*?m%*s

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 alkylcarbonyl group, as
defined herein, appended to the parent molecular moiety through an oxy moiety, as
30  defined herein. Representative exampies of alkylcarbonyloxy include, but are not limited

to, acetyloxy, ethylcarbonyloxy, and tert-butylcarbonyloxy.



-5 JUN 2003 PCT/ US00/ 01620 4.70(s, O SH), 4.92(s) 0.5H), 5. 07(‘3{»&@[@3
6.59(d, J=9.20 Hz, 1H) 7.34(d, J=9.S6 Hz, 1 H); M (DCI/NHEﬁ

(MrH) +, 32BO0UAFSS) Exanple 2B S f 1 S.4S)-2~6-chloro-3  PCT/US00/01620
pyridazin~l)-2. S-di azabi cyclo[2.2. | ~heptane bi s(4-nethyl benzenesul f onat e)
The product from Exanple 2A (432 ng, 1.4 mmol) in EtOH (14 nL.) at 0 C was
treated with 4M HCl /dioxane ( 1.4 nlL). JBe reaction was allowed to warmto
anbi ent tenperature, concentrated under reduced pressure, and the residue

vas puri 120 orp O, 10,0 APWECL R k IRHAIR, LAY QVAdiEed ol o Dase

(231 nmg, 79%vyie ase Was "t reat ed uenesu

(3 eq), am@pdrded t®hel gapdni nﬁﬂéchlmlétyeﬂw 124 thig edidy, @mdeﬁhamﬂréxst hyl
acetate. ~H NVR(free base, CDCl 3, 300 MHz) 8 2.23 (d, J=11.77 Hz, 1H),
2.38(d, JRepresematiye examplesiiiyithiognelndebut are net imited gnethyisplfanyly) | 3. 90(m

2 472 2 9. S6 Hz, 1 7.87(d, J=9.92
H) %%yg @{‘D%“f%‘%“%wﬂiﬁf’ﬁﬁﬁ@“ﬂizs (MENH, ) +; H)Anal cgil cul at ed
for C%H 4Gl 2. Ghe tarktt alk)ch%l Haglse@heféﬁn Féfersto aStrBight & brndhéd chapnd C, 48. 29;

H S.38; N, 8.18. Exanple 3 (

S, 4S1- 2- (@yézm:mbe@gptym awntaymyxg ﬂo&bltoalz)edwhrymtmﬁs an@cmtz}xhqutamiaastzxx}e

tr| hydr ochl ori de _Exanp ert-butyvl ! 4 6 ni
~"vri diny Wgznwgamoazaaé bops oﬁzprzsenmwﬁ &ﬁ"é“@‘e%‘a’%ww Sedude! Butare not

S- Brono- 2 0 | B C.
194S) 2S %‘?*“e%‘e'%)y*@"%“" JrEopd v~ ?559@45;’ D‘gq%l d.dg‘zlgﬁ?{:n mpq’rényé‘w
] hept ane- 2- car Ahx yérat tamipo & pansd escinaefers tbeNRlloIR ,QﬂvhemRm@ném,, ar¢| 988) 3lI,

1898 611),, were ouled ccording tq, the procedure o nple 2A to
B b endat B e hte. S Do o i

tS r ﬁﬁ%/drzof:ﬁf%{rq 39 ep:i"e Ba'u%é Rfy%és %%@%ﬁk}%%@f}{ﬁ‘%%?‘@e@oﬁﬁ@%he pr oduct

f r om Exanple¢hy3ning, Bm?hﬂdm}laxﬁtdbaﬂﬁlhy(lsdproﬂylémiﬂa,sdlhfeﬁﬂilﬁdmtvl, th 1 0%Pd/C
under a hydrogen atnosphere (1 atn) for 14 hours., The m xture was
filtered, ddtnpcentiaminggdietyyipmine, fpegylamnos predsacsty lthy lamiym. / et her to provi de

the titl 65%. ; VBO: db. 300 Q 2
300 (br s onye egny st SbdB URR in gty Vil & &y ™, 6

J=6. 35Hz, hdrehl), appended (cSthe Ipatdht méledlaf Mbiety thldddghexllan geaty, eédeﬁﬁec'l' 0 (d,
J=6.3 Hz, 1 H), 9.4U (br s, | H exchangeabl(} 9.80 (br s, 2H,
exchangeabﬂé)ﬂ Representgive examples eheanneried ncdyde Esttamn@t lélm}te‘bto( |

S-49) - 2- ( QrlnR51™ MR hifloehiy?; LUl 'Larfind 1 SnBhPileyChRd 2 2- 1 1 heptane
(dimethylamino)ethyl.
The term "aminocarbonyl," as used herein, refers to an amino group, as defined
20 herein, appended to the parent molecular moiety through a carbonyl group, as defined
herein. Representative examples of aminocarbonyl include, but are not limited to,
aminocarbonyl, dimethylaminocarbonyl, and ethylmethylaminocarbonyl.
The term "aminocarbonylalkyl,”" as used herein, refers to an aminocarbony!
group, as defined herein, appended to the parent molecular moiety through an alkyl
25 group, 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 ethylmethylaminosulfony!.



bi s(4- met hyl benzenesul f onat e) Exarrpl e 4A tert-butyl -5 JUN 2003
(1S.4S1- Slv% chl oro- S-net hyl - 3-p

ri dazinyl):- @473z abi cvcl o[2.2.1]hentane-2 | S carboxvl at e PCT/US00/01620

3, 6-Di chl or o- 4- et hyl pyri dazine (Al drich Chem cal Conpany) and tert-butyl (
1 S,4S)-2,5-diazabicyclo(2.2. | )heptane-2-carboxyl ate, prepared as
described in (J. Med. Chem, ( 1988) 327, 1 S98-161 1 ), were processed as
described in Exanple 2A to provide the title conpound (S6%yvyield). '"H

NVMR(CDA 3, 300 Tiktdrnd" chrbofil, (& uséd fRithin, ﬂefe4§to(a$-»C(@9- o), 1.90-2.09 (m
2H), 2.31 (s, 3H), 3.353.45 (m 3H), 3.60(m 1 H), 4.56(s, O SH),
4.69(s, O SH), Thc%(rs"car@osﬁ) as gseddersein, G:efsm)to 26C Q(IgroulpH) MS (DCI/NH,) mz

325 ( M+ 5-
L et B R P R e AEHLS 45 e et B @ P o 2L 0RE8H f onat o)

The pr odugéref, H&if%) # mxﬁ&e&ﬂ&&ﬁ@h stm% Ehbﬁtl rd Ps@raief #B to
provi de theretlﬂ%acorrpotuﬁg (8l %yield) il ?g 3 I\/Hzlf)?eb 1.84 (d,

J=10. 39 Hhgrein. Beprdse@btiYadgxathpbesdF chpWallﬂbl ,mcmctéth(tsve mﬂ)hmxﬂedgﬁ 3.02 (m
2H), 3.3b (; 30 J=2. H, 3.83 (s, 1 H),
4.76-4. 880% xﬂnqﬁgyl C@‘% {Oéedhﬂ ngqvmﬁs) m{z WD 00144755 41 5 J U

C. obl 3NaCl2. 85?%%4%59%%‘%23“&@%efi%“‘f’eﬁ{'%@"*@%f G 5655 K s 15, N

9.82. Exanpl e Fh&terth "cyanoalkyl,” as used herein. refers to a cyano group, as defined herein,
S, 4S) - 2-16-chl oro- 3-t ~yri dazi nvl ) -5-net hyl - 2, 5- di azabi cvclo[2 2. | lheptane
4- et h~ bemﬁé%dﬂortbﬁaaréntm@ewafdn@FWfth@#glE%aﬁlfsyleger(ai defireg)herginf or mal i n

0.1 'l d
L R R R e e P
m xt ure wesanget@inlc Aedl 3\l m pespiyUr at ed aqueous 10 K, C03, extracted with

CH Cl,, dried I\/gSOa)" and concentrated under reduced pressure. The residue
was purified ohhstegn (Omwélhe@ln FECWC%O)!‘&YSPIDW de the free base as

a colorless oi 7%., Th e S ed w

p-t ol uenesul foquh‘(é'e'3 %)ufsyl c‘?%u %@e{'ﬁg r?fg‘ré\;ﬁ &%gqup\,ﬁ ?fénc?f;lyst allized
from et haﬁé}l‘:(nehﬁbéhdétﬂ@tt dﬁhrérﬂ nidleatlgendiér tmrbﬁglempﬂmcgﬂmb astefMa(f r ee base,
CD, OD, 300 MHz) S 2.33 ( J=10.30 Hz, 1H), 2.48 15 (s, 3H), 2.50

(d, J*31. 7herpin, Reprgsentatiggxamples offormyiqikyl ichide, it foplinBiditos. 49 (s, 1 H),

5.06 (s H, 7.78 (d, J=8.09 Hz, 1 H); M5
(DCI/§\IH3) }ﬁ‘%‘%ﬁ (éﬁf méﬁ%’ywal—M) Anal . c<(a| culated for G or)r'N Cl0.95
TsOH0. 60 H G he t%le'hilo"bf"h‘élo‘ébm "Blsuékﬂ hefkin, Feterddo &1, MY, dlor -, 5. 76; N,

13.98. 20 Exanpl e
The term "haloalkoxy,” as used herein, refers to at ieast 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 aikyl 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-hydroxvethyl, ard 3-hydroxypropyl.
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S, 4S) - 2-16-chl or0-5- met hyl - 3- p"vri dazi ~I ) - 5-net h~r| - 2, 5- di aZa9i ¢ 1
] hept ane BYQP%4478% hyl benzenesul f onatel The product from Exam@m&gg%@g
processed as described in Exanple 5 to provide the title conmpound (39%
yield). 'H NVR (CD30D, 300 MHz) 8 1.89 (d, J=9.93 25 Hz, 1H), 2.05 (d,
J=9.93 Hz. 1H), 2.29 (s, 3H), 2.45 (s, 28H), 2.76 (d. J=9.56 Hz, 1H), 2.97
(dd, J=1.83, 5.14 Hz, 1 H), 3.39 (dd, J=2.21, 9.56 Hz, | H), 3.58-3.68 (m
2H), 4.80 (br e Wil "ierbi,S as e held, (HEk D BHgEug39 (MeH) ', 256
(M:NH4) ' ; Anal . calculated for C'H SNaCl 2.3 TsOH1.80 H, O C, 48.65;

5.62; N, 8.48. Theuerch GerdhtaalkylM asns&lherdin, Bfc88to BMefeaptydreupy, as defmedUG 2003
WO 00/ 44755 PCT/ US00/ 01620 42 (1 X

S, 4S1- 2- ( i@@m’ gprended in the pacsRtpplecylanmgiety thspughansly! group, ap defined

s 155 (R BRI REPLERIT B S D RIba s bt a2,
car boxvl aingerdaptoebiyt Bhd B opditdpidmapyle (Al drich Chenical Conpany) and

tert-butyl ( 1_S,4S5)-2.5 diazabicyclo[2.2.1 ]heptane-2-carboxyl ate,
prepared as dedde tased N-proterting/gepuptRe Mitrogenspreiecng groxpg-asaisad hergiar e

P o o AR Rk BOab TP ARG el Al Lbd il FRIRGNES (0200

m 2H), Jud i kdifes. R-fétethg ghofpsiconifrise Qabinated; ARided alld 8- 81 Hz,
TR £l s e e e T e ST
s, 0.5H), deriegiveshemino gegiyeriGuives, NsbenzyHjerivatiogs. imige deriyatdiey, engming- 8. 12

. 8. dd, . J=1. .80. Hz, - /) i +.
Eenl0e) 7 ASvelive” g RoRedSpnideaivilives, PRt RyISb ottt dari > 1
] he~t ane Qééﬁlﬂbé&&ﬂ‘,’k%ﬁ{&ge%ﬁ&W!J%ﬂ?@Be&?E_tﬁﬁt%gﬁﬁetﬁfd éxﬁgzpnﬁée 7A was

processed accordi ng e procedure descCribed 20 in 2B to provide

the titl ebuotyhpxycarbor(y8 8Bog)i lndyloxyddrdviR{ (Gl Basmonip@ed Npd@edtiz) 8 1. 91

d, J=9.93 Hz, 1 H), 2.05 J=9. 93 . 3.22 (dd, J=1.84, 8.45 Hz, |
I(-i), 3. 55- §ropps erﬁ]c@zms;dwégf- Fg?ensap&f;-z%@ﬂﬁ%ﬁd?roaes@%%m .szg%w H, 5.07
(s, 1 H), 0 = , 8.15 (d, J=9.56 Hz, 1
H: M (Déf?%%z%%ﬁ?%‘gﬁ“wﬂﬁ% %(riisé’f'?hcihai ?Sﬁéﬁlgﬁ’ﬂr C3H ~NC2 1 05
TsOHA525 H, O The &8m08itroT, asdis8d hergim, ddfer8 104 -NBGogrodpC, 53.14; H, 5.24; N,

8.87. Exanple 81 I =~ . .
S. 4S2- (4-chl or %b‘ileﬁ‘ﬁt REY-a 2t pgr herpin gefitsito 8 -Q- moistini c~rcl o[ 2. 2. | ], hept ane

according Lo t et Brnc eyRil Ghs BRaDeRb HBHA o OO i de the fitle
compound (~3% Yhetetkh."thid)" MiVikeldrheeeif asfers(t€R38Dmoiety.5 J U N 2003
Compounds of the present invention can exist as stereoisomers, 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 [IUPAC 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 (1), may independently be either (R) or (S), 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



WD 00/ 44755 43 PCT/ US00/ O 620 300 MHz) S 2.34 (s, 3H), '?2. S%d, J=8. 47 Hz,
1H), 2.68 (d, J=10.51 Hz, 1H), 3.48 (d, J=11.19 Hz, 1H), 4. AJ (&O‘?H),
4.59-4.66 \YQ0044PS5 S 34 (s, 1H), 8.08-8.15 (m 1H), 8.23 (t,rGrasse8/01430 " |
Hy, 8.38-8.46 (m 2H); M5 (DCI/NH,} mz 27S (MtH)+; Anal. cal cul ated for
C,4H,SNaCl 2.0 TsOH C, 54.S2; H, S.50: N, 9.05. Found C, S4.18; H S 4.98;
N, 9.08. Examie 9 (1 29

S, 48l - 2- (6-chl or o- S- net hoxvcar bonvl - 3- pyri dazi nytl - 2, S-di azabi cycl o[ 2. 2., he
pt ane bi s(4a: S : Sl-S-f
6- chl or o- Sﬁ?x&ﬂ%@%&}?@ﬁ% gﬁyF&.ésg@%ﬁdgﬁ?rﬁﬁ@g%gﬁeﬂﬁeg\%&) | Azn.a%*.“%rﬂ

Lhept ane- 2f@anizoxe bAéaniibibnglto 3 chiraliackiliaryo ppraratani af ehelresdtibhp myttateanfand
tert-butyl (I S, 4S)-2,S 15 di azabicyclo[2.2.1 ] .heptane-2-carhoxyl at e,

pr epar ed afEaSéFé%QSP‘F"EQM reqrystajlizatpep or @f@m“f"g(api‘%‘@%l ]‘%Er,at@“ Sgﬁ‘-e optigally pure yer e

ol dy . TP RO F Ak P el sghRpSeut kvl bt Qe QBRI 00 21
(m 2H, 2nShirebchrdmato@fphie.colunls, 3.40-3.62 (m 2H), 3.72 (d, J=9.90 Hz, 1

H), 3.93 (s, 3H), 3.S1 (s, 0.5H). 4.63 (s, 0.5H), S.05-S.15 (m | H), 7.49
(s, | H: M 2(|§Ql\ewgmmpp s afthe @e®n{ imwention qapbepised ghg form of

S, 4Sl - 2- (62¢hl or 0= S:et ho | - 3--nyridazinyl ~: 2, 5-di. i cycl 0j2.2.1
Thept ane. BTErHEREITUN BEPITECOT Bikied FUE R arfrBents Pl ERRFE%oA s
processed "arafiadéiallPadcBftable QEIEGHEMs dsse Shleewhich afeX diiEthe BedpR ofr OVi de the

title conmpound (73%yield). 'H NVR(CDCl,, 300 MHz) 8 1.88 (d, J=10.29 Hz, 1
H, 2.0l (sdyndimediod jhtigenentdsuitablefor ask inFogtagpwith theltisshies Fhugags ad (m 2H),

3.76 d, J=2.21 9.9 1 .3.87 (s o 3.93 (s,,..3 S.,00 (s, |
(o7 @ aninald yathobindRe i, Tt yahiortic retndie SR ik kel 2%, 30
C'H, 3NA0Z Cogrendirald vhithla fdafdnable tédeffikisk tatigt- 93; N, 7.79. Found C, 47.61; H,
5.07; N, 7.75. WO 001 44755 44 Exanple 10 3-(6-nitro-3

p~ri di nyl) - 3. 8-Phaumadeiiiatly ef@pble salts ameovali-knyaivoinrthe pitd Eosex@rminy SeM. 0A -5
JU~120D3 PCT/ US00/ 01620 hert- but v‘ 3- %'6- ﬁl'gt rR: 3 - .

~yri di nv BBt §l-desgibe phiragewically poceptanle gl iy 45Eal indy Bharmageutical, |

3, 8-di azaly 0 . n sl T o ) pared as
descri bedtslgn&)i%&.’ ﬂaﬂd 6&&12%%& ?hgiag%)cgg?é/k%?%eé%%éllg?%uﬁ%’gghér:mélég;ﬁ I ne
(0.4315  and purification of the compounds of the invention or separately by reacting a free base

function with a suitable organic acid. Representative acid addition salts include, but are
not limited to acetate, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate,
bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide,

20  hydroiodide, 2-hydroxyethansulifonate (isothionate), lactate, maleate, methanesulfonate,
nicotinate, 2-naphthalenesulfonate, oxalate, palmitoate, pectinate, persulfate, 3-
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate,
phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate. Also, the basic
nitrogen-containing groups can be quaternized with such agents as lower alkyl halides

25  such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl sulfates
like dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides such as decyl,
lauryl, myristyl and stearyl chlorides, bromides and iodides; arylalky! halides like benzyl
and phenethyl bromides and others. Water or oil-soluble or dispersible products are
thereby obtained. Examples of acids which can be employed to form pharmaceutically

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

hydrobromic acid, sulfuric acid. and phosphoric acid and such crzanic acids as acetic



10 g; 2.27 nmol), prepared as described in (J. Am Chem Soc. 5194
668), and triethylamne (0.23 g; 2.27 mmol) in toluene ( 10 rrL) 3d
at reflux WOPV/44f5hours. After evaporation of the solvent, aédjmsm,@iszo
triethylamne (0.23 g) was added and the m xture further heated at 140 C
for 2 hours. The residue was purif ed on SIQZ (CH-Cl,:EtOQAc 9:1) to provide
the title conpound. 15 Exanple 10B 3-(63itro-3-pyridinyl)-3,8-diazabic~

| oL . 2.,octane di hydrochl oride The product from Exanple 1 QA was treat ed

with 1 M e \Y ' H NWR
(VB0 ab, 60 e 4T Ry, Mgt ibighesRRENAY, qietifclt e i’ 1,
2H), 4.20acfar s, 2H), 7.5-7.6 (m 1 H, 8.2-8.3 (m 2H), 9.6-9.7 (br s, 3H,
exchangeabl e). Exanple 11 25 3-16-ami no-3-nyridinyl~3. 8-di azabic~ 10[3.2, |
| octane tri hydrEbw@m asiditibn saktsnpl e p_rgpamsd wrsitujsiyripg the ﬁnal isolation and

3-(6-amn

product f r%b%f %&%ﬁqf%ﬁﬂu?‘gﬁ% ﬁﬁ?gﬁ o B%effla‘ét&%\% ﬁoclg&%o(“%jx ng; el ﬁOaThe

111 misxt umgnigly Wit & Jielblebd28s@dh dsth drmd@kmohy@bps@arb@me%phere (1
atm. After wo 00/ aa~ss 45 'S JUN 2003 PCT/ US00/ 01620 filtration to

renove t h@hmmaaen}mallytah@ptabk: matabcating or withammenia @r ahorganie prisgarylue
triturated wth dieth ether_to affor thet titlhe.c ound as a viol et
ol 1. D AHHY P ey amuige PHAT s AR s LS POV o, 2. 1
Joctane t fi{irdroch; 85§ ec'f '86 aH{aﬂ%&éls bf zﬁ?&lﬁ?&%h%&aﬁs éﬁ‘ﬁ% littléx ted with I M

HCI / et her to provi I'e conmpound (/2% yield O db, 300
I\/Hz) 8 2. @de(xm pdtb&szurﬁ éhldldm dmagieshim atH-)lumihudn §ats add 1He [z, anﬂhi)ontoéthO (br
, 5.80 (s, 2H, exchangeable), 7.00, (d, J=8.5 10 Hz, , 7.40 (br

s, 1 AUGApY argmopja ang,aRNAR GRINHF WFludmgnymonivp, teirapbethygammowm, s, 2H,

exchangea gﬁm

pyri di nyl ;Pé %&é}y [ azaﬁlﬁg‘)llé %Pg,%ﬁ% %E:nt%g) lanfge érlﬁ])?glly omHP%rtlnce:Itg énepr oduct

f r om Exandiethylarhie( &h?L’m@me £hd18 likeroOdhet repicddhthiiie drfanid anmines wasful fopte ed
with sodiumnitrite ( mg, 0.129 mmol) at 0. C. The reactlon m xt ure was

al | owed téomlﬁnpébmdémont%wb@es@y Aediamine, ethanalaping., digthanglamingr e was

neutral | Z%ﬂaendme, piperazine and the like.
15
Abbreviations
Abbreviations which have been used in the descriptions of the schemes and the

examples that follow are: Ac for acetyl; AcOH for acetic acid; BINAP for 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl; Boc for tert-butoxycarbonyl; (Boc),O for di-

20 tert-buty! dicarbonate; dba for dibenzylideneacetone; DMF for N,N-dimethylformamide;
dppf for 1,1'-bis(diphenylphosphino)ferrocene; EtOAc for ethyl acetate; Et,O 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.



by addition of NaHCO3 and then extracted with CH C,. The e_xsr 3[0@ mgg
dried 20 (Na, 804;, concentrated under reduced pressure, and ¥h S
purified oNOBOBA’SS 10% MeOH/ CH, Cl, /| % NH40H) to provi de thedwessobsae. The
free base was treated with I MHC /ether to provide the title conpound (43%
yield). ' HNW free base (CDC13, 300 MHz) 8 1.8 (m 4H), 2.1 (br s, 1 H,
exchangeable), 3.0 (d.K=l 1 Hz, 2H), 338#-3.7 (br s, 2H), 7.0-7.2 (m 2HO,
7.9 (m | H. 25 Exanple 13 3-(3-pvridinyl)-3,8-diazabicyclo[3.2.]1 ]octane
di hydrochl ori de The product from Exanple | 2 was processed as described in
Exanple 1 1 A The 30 crude product was purified on Si02 (10%

MeOH CH, Cl,/ 1% NHaOH) and then treatSliemetth 1 M HC /ether to provide the
title conpound (40 %yield). ' H NWVR (DVMSO db, 300 WD 00144755 46 '5 JUN
2003 PCT/ US00/ 01620 MHz) 8 2.20 X '84H), 3.5 (d, J=1 1 Hz, 2H}, 4.00 (d,

J=I 1 Hz, 2H), 4.4 (br s, 1H), 7 g (m 1 H, 8.2-8. 2H), 8.5 (d,
J=3.6 Hz, 1 H: M ( NH3) ¥, 1 H) +. Exa 1
3-13pyridazinvl|-3.8/l a iC i t ane /i sde

3- (6- Chl or o- 3- pyr iRfAzi nyl ) - 3, S8egihazai esel of B
described in (J. Med. Chem, ( 1099%%2{41, 674) was hydmRggenated according to
t he procedure described in Exaf$} BINAP. MaOBHe crude product was purified on
SSO ( 10%1 0 MeOH CH, Cl Z/'1 % NH40H) and treated with 1 M HC /ether to
afford the title compound (40 Rpyield). 'H NVR (free basels CDCl,, 300 MHz)

$1.9-2.0 (m SH), 3.A (d, @&={1 Hz, 2H), 3.70 (bf\s, 4,0 (d, J=11 Hz,
2H), 6.8 (d, J=8.8 H7 , 7R (deEProlses 8, 3TR TH- 8.6 (d, J=3.6
Hz, 1 H,; M (DC# ) z (MtH) +. 15 Exanpl e 15 |

4Rl -2-16-chl oro- 3
pyridinyl)-2,5-di azabi cyclR{ 2.2. | | heptane 4-nethyl BBnzenesul fonat e

Exanpl e 15A 20_t ent - but vi 1 R 4Rl,-5-henzyl - 2. 5-di azabi gvcl olL2. 2.1

] hept ane- 2- car bis§empeunds ¢ ﬁFEFQ)S‘?‘?-”(“E?QH%F%/“-IE E@%ﬁr%@% npiothe ganeralept ane

di hyde obr.gm . : i in:(J. Med.
Chom 5 0" @BkEn oyingd 18 by SBbly prifefRAbRG,BoatREL Aflohfiin | VEL
wer e treaSchemei It Whekein R ista fittogen-mtoeatigpgratye syob.at atky!l, dénnyipdr)Bat cavel ent
tenperature. After stirrin 16, hours, the m xture was filtered and 25

Uhe 11 |1 1eaNaledyith & BalpEeTAiaiE §0w5mWM$xn Rein 8srind e 28 et fingd inderradfai ¢ h
Et, O (3x30f fﬁk)rprﬁgg%a@%;;]a%ﬁﬁ%a&;.f RIEAARIAE deciBSCE nifeldLyaflSedidne ( 10x20

m), dried ove olvent r ve ced pressure to
provi de tdvapledtusihgaheprodadurésdedcribed 4 PVagaw 1S, BMRBOEREDE AN, L.300rgHz ) 8 1. 62
) b e o b Sl g0
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.



30 (d, 9.8 Hz, 1 H, 7.19-7.33 (m SH); M5 (DCI/NH3) mz 199 (M+H)*, 216

( MENH4) * . W O 00/ 44755 ~ ~ J U N 2003 PCT/ US00/ 01620 47 B %@TZQQ‘?
tert- butyIW((’O/“ﬁ AR) - 2. 5-di azabi cvcl o[ 2. 2. 1] hept ane- 2- car boxpg 0/

product from Exanple 15A (2 g, 6.9 mmmol) in 50 nL of EtOH was treated with
10% Pd/ C ( 150 ng) under an H, atnosphere ( I atn) for 16 hours. The

m xture was 5 filtered and the sol vent32vas evaporated under reduced
pressure to yield 1.28 g (93.4 %} of the title conmpound. 'H NVR ( DVBO- db,
MHz) 8 1.39 (s, 9H), 1.54 (d, J=5.6 Sdgemdbp)., 1.58 (t, J=9.5 Hz, H),
2.70-2.81 (M 2H), 3.50 (dd, J=1.02, 10.50. 1 H, 3.127 (m 1 H, 3.50 (s, 1

H, 4.17 (d, J=10.17 Hz, H); ﬂB FTNH3) miz 199 (M+H)Br 216 (M+NH,)r. 10
Exanpl e 15C tent - but é 1 2 =

R. 4R7-5- ( 6- chl or 0- & 'dlnyl_)__zi_dLaz,abJ.yle | 4

| hept ane- 2- car boRyl at € The pPé6BENAPE NaPBEX B (0% g, 2.5 nmole),
2-chl oro-5-i odopyridine (0.88 g, 3.35 mml e, avallable as described in
Tetrahedron Lett., 1993 34, 7493-7496), | ~ Pd,(dba)3 (B8 g, 0.16

mol e), BINAP (0.22 g, 0. 34 ‘e )y r@nd sodi um/Xert -patoxi de (0.325 g,
3.57 mmole) in anhydr/o N-C ueRe ( wer@fe Net\te@’ 70 C fort 6 hours.
The m xture was fil cln ntr@;g@ngndef’ reduced pr@ssure and the

resi due purified H’y chr omat ography (silica gel; hexane:EtOAc, 9:1 to 1:1)
to provide the title conpound (0.522 g, 67 %). 'HNI\/R(DI\/BOdb, 300 MHz) 8
1.33-1.38 (m9H), 2.50 (br s, 2H), 20 3 .02 (m 1 H), 3 B(®6i,(d, J=10.17 Hz,

1H, 3.27(m 1H, 11) ,i443(m H) 45 8 (br, s 1 H),
7.11 (dd, J=3.05, 8. : (d, J-%QG \ 1), 7.77 (d,
J=3.05Hz, 1 H); M5 (OCLLNA, 2353(33(%* anpl e 25 (|

R 4Rl - 2- (6-chl oroPé nyr|d| nv 5‘1-2 53y, @zabl cvclof 2.2.1 | heptane

4- met hyl benzenesul fonate The product of Exanple 15C (478 ,['18 1.5 mole) in
CH,Ch (3 nL) was treated with b i fl uoroacetic a id After stirring
for one hour at anbienf te t ur ¢ Riiihe sol ve)q s re ved and the

resi due dissolved in N ed Na,-683—20 m_)N xture was extracted
with EtOAc (4 X 2 &rie Q er BfMR, coficentrat ed under reduced
pressure, and the residue purified (SiQ; 10% IvieOH CHCl,/ 1% NH-OH) to

"5 JUN 2003 WO 00/ 44755 48 PCT/ L1S00/ 01620 provide the free base. The free
base was treated with TsOH in Et OAC to provide the tigH,eHconpound (451
ng, 719 . [a]p- -8.24 (c 'HNI\/R( O 300M—|z)8193
(d, J=11.52 Hz, y%}é’ 11 1_9...I=I1 1H), \3 , 3.13-3.31 (m
3H), 3.61 (dd J= g, , 4.48 (s, nn% 1H), 7.13 (d,
J=8.48 Hz, .I7(de . 05, 862Hz lH) 731(d,J:8.82,1H),

INH3) mz 210
H 5.28; N, 11.00.

749(dJ766Hz Bf(d P‘r?’P : M (
(MtH)'; Anal . Calc for 038 83
Found: C, 53.43; N arrpl \

R 4R) - 2! 6- chl OPS~ 3- pyr i daanyI) 2, 5- di azrDI cvcl oL ~N | ~heptane

bi s(4- met hyl benzenesul f onat e) Exarrpl e 16A tert-butyl ( 1

R 4R) - S- (6-chl oro- 3-pyri dazcnyl ) -2, 5-di azabi cvcl of 2 % é ptane-2 15
L

car boxvl ate The pr uct m Exanple 1 SB and 3, 6-di hI dazi ne
(purchased from i cal_Ca. ). wer ecéﬁﬁe S€d, as d@s 2bed in
Exanple 2A to EFMW th NI tl e conpound,N VR Od‘o MHz) 8 1.48

(m9H), 2.93 ( s 2H), 3.18 (d, J=12. Pl 7Hz) 1 H), %lglr(m 2H), 3.55
(m 1 H, 449 (m 1 H, 4.86 (br, s 1 H, 7.12 (m

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,O 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



20 1 H), 751(d J=9.49 Hz, 1 H); M5 (DCI/NH3) nlz 311(MH;])$ ﬁﬁ% 16B
(,1 R 4Rl -2-(6-chl oro- 3- ovrlda2| nyl)-2.5-di azabi cvcl o 2. 2 hJ 063

bi s( 4- met WPWO¥#¥Ehesul f onate) 25 The product from Exanpl e | ®&TARI®omy 1.1
mol e) and para-tol uenesul fonic acid (b60 ng 3.5 mmole) in EtCAc ( 10 nl)
were heated at 70 C for one hour and then cool ed to anbi ent tenperature.
The obtained solid was washed with Et Q¢ (2x10 m.), ether (2x 10 nlL), and
dried under reduced pressure to provide the title conpound (597 ng, 94.7%.

[a]p' '3 +59 . , 6 (d, 30
3=10. 51 réﬁ’létﬁ% I‘”:zd“%‘}v‘%%ﬁh%“ﬂ’bmy%g? Eﬁvmga\%@{é%b&@ 3555 (m
2H), 3. S6amindrmethyl c&hboun@s5Gr1@ﬁard|redd)10ns4019t$e(aRleh)"tdd-br,oviHeii rqfle tok=7. 79, 4H),
7.21 (d. J=9.41 Hz) 1 H), 7. WD 00144755 49 ° 5 J U N 20D3

PCT/ US00/ M@iaoof(substyu@diwdmym&wlmcez (d, J=9.49 Hz, 1 H); M5 (DCIINH3)
mz 211 (M+tH)'; Anal. Calcd for COH'NAC12C, HaQ ' S: C, 49. 77; H, 4.90; N,

10. 09. Found: C, 49.77; H, 4.99; N, 9.96. S Exanple 17

~1S. 48y-2~3-pyridin, ~l -) 2~S-di azalgcgateéd 9 2. 2. | | hept ane

4- et hvl benzenesul f onate Exanple 17A 10 tert-butyl (1

S, 4S) - S-1 37pyri di nyl ) 2. S-di axsdd cvcl of 2. 2.1 | hept ane- 2-c xyl at e
tent-Butyl (1 S, 4S)-2\S-di |cycl1d|$3§f42P'Fh3] hept e 2- garpoxyl ate, prepared
as described in J. \a - bronmopyri di ne
(Al drich Chem calp'ﬂorrp ny) e pr ed as Pdescrl bed N Example 1 Ato
provide the title corrpound(99%y MR (CDCl 3, 300 MHz ) 8 1.42 (s,
4.SH), 1.48 (s, 4.SH, 1 S 1.9l- 2H)314(d JI47Hz O SH),
3.23 (d, J=14.7 Hz, O SH), 3s|%?3 m 360(d8 1 H, 4.41

(s, 1 H, 483(5 SH) 6 ,OSH) 688( 4883Hz,1H)
7.09-7.21 (m 1 H M%(Dd/ N ( MHH) *
Exanpl e 17B 20 1N |(13 pyr| Q MZab¥'cyc N[2 2 1 Iheptane

4- et h~ Ibenzenesulfonate The produc f’rom arrpl e 17A was processed as
described in Exanple 1B to provide ¥#H&Britle conpound (6S%vyield). 'H NWR
(cpa,, free base, 300 MHz) (O’I,_982 1.98 (m 2H), 3.01 (d, 4=12.0 Hz, 1 H),

3.08 (s, 2H), 3.67 (dd, J=2. S Hegopl H, 3.7R 2S 1H, 432 (s, 1
H),678688{m/:lr 0 rA—t—Hpe 7. 82=/8: {m . MB (DCl / NH3)
Mz 176 (MeH) +, Xrral Ancat 5@ or, T fsoHo. 4H, 0: C,
57.S8; H, 6. 20; ﬁ '85. Found C, 5®cESI H, 633 N, 11 47. Exanpl e 18
CHCHR
Pd(OAc —
S SIN- I S
VeHECl RCH=CH2 p- N
Pd(0) Ar
bN‘O‘ ArB(OH)z or ’NC&N‘QY
Y =H,F.Cl ArSnRy P

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



30 ( 1 S 4S)-2-(S-chloro-2-pvridinvl)-2,S-diazabicvclof2.2.dg] @Q ﬁ
di hydrochloride - 5 J U N 2003 WO 00/ 44755 PCT/ US00101620 rrz Q318A

tert - butyl WO M/44754S) - 5- (5- chl oro- 2- nvri di nyl ) - 2. 5-di azabi cchof/ﬂséh/olszo

| hept ane- 2- carboxvl ate tert-Butyl ( 1 S, 4S)-2,5-diazabicyclo[2.2.1

] hept ane- 2- car boxyl ate, prepared as 5 descri bed in (J. Med. Chem, ( 1988)
31, 1598-1611 ), and commercially avaijsable 2,5 dichloropyridine were
processed as described in Exanple 2A to provide the title conpound (99%
yield). Exanple 18B 10 ( 1 S, 4S)-2- (Esg %)go- 2-yyridinyl)-2.5-di azabi cycl of
2.2.1 ] heptane dihvdrochloride The product from Exanple 18A was treated
with HC1 in ether to afford tgﬁd“hydrochl orlde salt. "H I\(HSI%),(CEDNBOdb 300

MHz) b 2.00(m 2H), 3;2-3.3 gﬁ(/)(
2(d 9—@ 15 s :
) mz;CNé’d@ 212PI'M le 19

7.8(dd, J=7.5, 3.1
9.8 (br. s., 1 KN

3-(5-chloro-2-pyridinyl -) 3~8-diazakjrcycl of 3. 2. 1| oct ane d| hvdr ochl ori de 20
Exanpl e 19A tert-butyl a) RO,CCH,CN

3- (5-chl oro- 2- pyri di ne- 3. 8- di azabi c\}tesb®oRlatipwct ane- 8- car boxvl at e

tert-Butyl 3, 8- azablc clo oct ane carbo ared as
described in 2 Y [é:iﬂ g.‘sl%]% OrBe/ﬁﬁter %ﬂgleéls)jgad‘ﬁ@rﬂaﬁiegﬁvh di ne
were pr ocea§a€sfénaéd theﬂtd oﬁ%ﬂ@'&ﬂ%‘ xﬁng%%s&&nwtmﬁ' ﬂaeﬁmn&qrﬁﬁa@s&qwound
Exanpl e 19B ~5-chl oro-2-nyri yl')-3.8-di azabi cvcl 0~3 oct ane

di h~r dr ochhexclaids. The product from Exanpl e 19A was processed as described in
Exanple 10B to 30 provide the title conmpound. 'H NVR (DVSO db, 300 MHz) 8
1.9-2.0(m 4H), 3.2 (d, -5 JUN 20n3




WO 00144755 51 PCT/ USO0/ 01620 J=11 Hz, 2 ), 4.0-4.2 (m 4Hﬁ JUb 2003;-7.
| Hz. 1 :3& 7.8 (dd, J=7.5, 3.1 Hz, 1 H, 8 2 (d, J=3.1 Hz, 1 H, 9.4 (br.
s. 2H); TNH3) mz 224, 226 (MrH)+. Exanple 20 5 ( 1 PCT/US00/01620
R 4R) - 2- (3-pvridi nYl net hvl)-2.5-di azabi cyclo[2.2.1 jheptane trihydrobrom de
Exampl e 20A (1R 4RL] 4-nethylnhen Ily sulfonyll-5-(3-pyridinylnmethvl)-2,5
10 di azabicycloj2.2. | Leptane ((2R, 4S}31 -[(4-Methylphenyl)sulfonyl]-4-{
[ (4 met hyl phenyl ) sul fonyl ] oxy}pyrrolidinyl)methyl 4-methyl benzenesul fonate
(1.5 g, 2.6 mmol), prepared as descischefle 5n (J. Med. Chem (1990) 33, 1344)
and 3 (am nonethyl)pyridine (1.0 g, 9.3 mmol) in 20 nL of toluene were
heat ed under reflux 15 for 16 hours. The m xture was cooled, filtered, and
the filter cake was washed with 20 ml of toluene. The,filtrat¢nRas
concentrat ed under reduced pressur€ ariLDAe residue r\Pu ed by
chromat ography (silica gel; hexanes: ETOAC, 9.1 to Y pr‘O\)'l de the
title conpound (410 ng, 46%. 'H NVR RDR&OCHD, 3d°o Mz ) 8 0.6 (d, J=8.5
Hz, 1 H, | .62 (d, J=9.7 Hz, 1 , 2.42 (s, 3H), 244(m|H),266(dd
J=2.4, 9.5 Hz, | H), 2.99 (dd, 20 J=2.0, 9.5 Hz, 1 , 3.39-3. Q&)l-()m 2H) ,
HZ ,

3.62-3.41 (d, J=9.5 Hz, 1 H), 4.2 (br1)sLDA1 H) 4. 35 J=
7.31 (m 1 H), 7.43-7.46 (m 2H), , 7 7r (m,
8.31-8.43 (m 2H). Exanple 20B 25 L R2)B(OR

4R) - 2- (3- pyri di nyi net hyl ) - 2. 5- di azabi c3)di20j 2 2.1 ] hept ane tri hvdrobrom' de
The product from Exanple 20A {320 ng, 0.9 mml) in acetic acid (3.4 n.) and
33% HBr/acetic acid (7 nL) was helated to 70 C for 18 hours r cooling
to anbient tenperature, the precijpitat® W flltereda‘%wge th et her,
and dried. The resultlng 30 solids wer recr tallli EtOFEt OAc to
prowdethe% (332 njg, 809 PENEO db, 300 M) 8 2. 22
(m 1 H N / 293 3 (m 2H) V\DOO/44755 52 5 JUN 20a3
PCT/ US00/ O 620335(m 1H) N9 (m i H), 4.19-4.53 (m 2H)EHG.59 (m
2H), 8.0~ (m 1 : dm 1 H)\ 8.78-&HMH88 (m 2H); ( NH3) mfz 190
(M+H) +; Anal . Calcd for CHS , 3.0 HBr—4+—+2O C, 3,9( 6N ,\4./ Y N, 9.609.
Found: C, 30.83; H, 4.25; N, 9.30. 5 EX&a6,6t 2| 1P~

S, 4S1- 2-[ 5- (benzvl oxy) - 3-pyridinyl | 2.5-diazabicvclof 2.2. t )d1ept ane

4- et hvl benzenesul f onat e OH
1) LDA
N \
2) CO, P’N
OH
1) LDA =
/7 N \ 4 Y
k 2) CH,0 p~N N

In the cases where the 6-position of the heterocycle is substituted with halogen,

an alternate method for functionalizing the 5-position involves ortho-directed metalation
5 according to (Gribble et al., Tetrahedron Lett. (1980) 21, 4137). The metalated species
can be trapped with various electrophiles, as exemplified in Scheme 5, to afford

intermediates which can be further elaborated as described in Schemes 3 and 4.



Exanple 21 A 10 tert-butyl ( 1 S, 4Sl-S~f
5- (benz~I ow' , ~-43§€yri dinyll-2.5-diazabicyclo f 2.2.1 ]hept aﬁ'éSZJUN 2003
car boxyl at € ? 8847 tyi (1 S,4S)-2,5-diazabicyclo[2.2.1 PCT/US00/01620
) hept ane- 2- car boxyl ate, prepared as described in (J. Med. Chem, ( 1988)
31, 1598-1611 ) and 3-(benzyl oxy)-5-bronopyri di ne, prepared as described in
(US 5,733,912) were coupl ed according 3¢ the procedure 1 S described in
Exanple 1 A to provide the title conpound. M5 (DCI/NH,) mz 382 (MtH) +.
Example 21 B S,4SI-2-f 5-(benz~oxy) - ScHewteigdi nyl | - 2. 5-di azabi cvcl o(2. 2. |
| hept ane 20 4- et hvl benzenesul fonate The product of Exanple 21A was
processed as degwsO] bed in Exanple 2B to provide the ti{le conpound. 'H
NMR( CDCi 3, 300MHz) . 78-2. 00(H3N ' YR.97(d, J=12.0

2

B o]

N— H), 3.05(s,
2H), 3.62(dd, J=3. 00Tz * 1 H), 881 (5,71 H TsM28(s, , 6.42(dd,
J=2.0,8.0 Hz, | H, N¥.31-7.51 (m SH),”7.65(d, J=3.0Hz, 1 H), N.78(d,
J=3.0Hz, 25 1 H); I\/g(DCIINH,) mz 282 (MrH)+; Anal . cal cul d for

C 4H,, N, 04S0. 30 TsOHO.55 H2P: C, 60. 86; J—I 5.97; 8.16. Found C, 60. 83;
H 6.00: N, 8 12. Exanple | HBr/HOAC p

S. 4S) - 2-[ ~- hydr oxv- 3- oy -R. ~-diazabi cvclf S | hept ane 30

4- nmet hvl benzenesul f onat e - 5 J/UW 2003 WO 00l 44755 /\\%]800/ 01620 53

Exanmpl e 22A tent-butyl r 1 —_— —
S, 4S) - 5- (5- hydr oxy- 3- pyri di r%yl )-2,5-di azabi cvclo[2.?. | ]iheatane-2 carbox
The product fr&empeangd witlp1-5ametbylspesghetweenshe argplajic heferacrHe and $henl ) was 5

treated w,t h 1090d/ C (0. 02 nder a.hydregen atnosphere tm at 40 C
For 6 houresa i ainesyssintpn BE PEPaf SrorSHE D (s PRABHSE Selsrhedif

t enpersat uSehenss.t Jﬂﬁaiﬁ@éﬂ@}ll!‘lé&rd@?&ei%@ﬁé% Bihpfstdnbirdtsy Athetid, aﬁz_nflik!r% rate was
diluted with diethyl ether ( 125 nL), vvashe§ with brine, dried {MySQO ), and
concent r amgthadnldgy or pucbasdd pomsernially, Threbe emidansed wath merrdcy clédpieyursors

(0. 345 g “SBRYigRByayeetutel Gaiar b vtems B e S5 Fiey v xanpl e
22B ~S. 4S)ﬁea{y{l‘§fegyg§‘gﬂ%§_~3p[@(_mcm ‘ﬂeln?ﬁsét‘o%lgﬁg#)%—ﬂggl of2.2. | ]heptane

4-nmeth | b~nesul fohate 15°The oduct from 2A was processed as
descr i bedmethyiptenpl)s:l2Bylosypethyijpierdlidine prepazedcasniesaritad in d. Nidd. (lie®D), 300

3 71 'Baa, (oS . 1348, SueBe conpisedf i spraminonlfhdéipgricto ooy gty (1)
1=2.0 1. hsthuegly S1dgBfich Bic Sl MBchiRGtd Nifthalnd SR dbllironetil

calculated for C SO07 55 C, 50.04; " H,
Found C, bxanifle with HBSHOAN, pdvidi8s tHexdesipddecoipoiinds. Other spacer lengths are

S, 4SL2- (6-net hy] - 3-gyri.di nyl )-2.5-dj azabi cycl oL. 2. , hept ane
4- met hyl( L @am {8 arink ammoiy! nbicfocyele

15 Scheme 7

o o N
C&NH * h C&NW

- U — o vr

N
2 N
m+1
P,NC&N X P’N/ N | SN
~

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  chiorides or anhydrides followed by reduction of the resultant amides using standard



ert-butyl
(1S. 4S1- 5- net hyl - 3-nvri di nvl | -2. 5-di azabi cvcl of 2. ?. | | hent &ejmm
te tert-Bu{‘Sﬂoo(“lﬁS 4S) - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane- . 2- Garosyiebe,
prepared as described in (J Med. Chem, (1988) 31, 1598-1611), and

5- br ono- 2- net hyl - pyri di ne 30 (purchased from Enka Chem e) were coupl ed
according to the procedure described i 37Exanple | A to provide the title

product. NS (DCI | NH3) mz 290 (MH)" -5 JUN 2003 WD 00/ 447SS
PCT/ | 1S00/ nlth th d ch tend
BCag) oo ( B aPAIBIABRIE skifb i eanm?eéyc? desiyed chgin extended

4- et hyl beumpnmﬁjsl fonate 5 The product from Exanpl e 23A was processed as
describedlnEx le 2B to prowdeth it] e gonpo NVR( CDCl 3, 300
MHz) 8 | .84 (dhe n? altpvgpg examplgs arp P"’Q@‘?‘%‘O lpseyibepre eFe‘ngQd‘Z@n(Ssan d3 H)

2.92 (d, ,
3.78 (s. %rﬁﬁgéff%%‘“@"“@ ’15})9%% %gn%gadm%@“ th% i ggﬁizunt%ig?—@ ”“gsegsfﬂ%d, J=4. 0
Hz, | 5H), in/th8%ldifs agpeAdéd keretol H); M5 (DCI/NH3) miz 190 (MrH) +; Anal .
calculated for 10 C, gH2,N O SO0.5 TsOHO.5 H, ~: C, 56.56; H, 6.18; N, 9.20.
Found C, 56.57; H, 6.03; N, 9.28. Exanple 24 ~1

R 4R) - 2- ( 3- pyridi nyl)-2.5-di azabi cyd o .2.1 ] heptane 15

4-met hvl benzenesul f onat e Exanpl e 24?5?%‘Lélbutyl (1

R, 4R) - 5- (3- pvri di : | . 1dne- AhemhmoXx The product
from Exanpl e 15B an - br onopyr i 20 Chem cal
Co.) were coupl ed accordi ng t o4thethylbenzenpsnkfontescri bed i n Exanple 15C to

prowl(ae the title conmpound. M5 (DCI/NH3) mz 276 (MtH)+. Exanple 24B ( 1
R 4R)-2- (3-nyridinyl)-2.5-di azabicyclo[2.2.1 ] heptane 25

4- et hyl benzenesul f onate The pr odu@xaiﬂpgqﬁxarrpl e 24A was pr ocessed as
described in Exarrpl e 2B to provide e corrpound "H NI\/R (CDCI 3, 300
A i; 6-8 £ : [ 7 dy d

M) b | . g@t-bu . bor0- 3 23 B (s,
oH), 3.63 (dd, 3=3.0,.1 0.0 Hz

G 6 o (o 1 pgiry, iteogeryputged ﬂfs@mthyﬂ st (S s-Phastie g3 lihqn;?nes 00
(d, 30 J C for
C'H N, osstf%xﬂj‘%&(ﬁ%%ém B %e%%e(i T"HS%? Cﬁ@%‘#%ﬁﬁg«l 6.11:
N, 111543. 1598A 110/ xﬁéﬁﬁﬁir&ﬁs tEkmn@(GemB)Swaﬂtr&,tﬂRMtR 2-chloro-5-iodopyridine (383

T3 YT A Y 6 ol available as descbed in (Tetlahedron Lett- (1593, 34°546£7858y | f onat €

Pd,(dba), (156 mg, 0.16 mmol), BINAP (212 mg, 0.34 mmol), and sodium tert-butoxide

(230 mg, 2.4 mmol). The mixture was heated at 70 °C for 24 hours. The reaction
mixture was poured into diethyl ether (10 mL) and washed successively with IN HCI,

20  saturated NaHCO,, and brine. The organic phase was dried (MgSO,) and concentrated
under reduced pressure. The residue was purified on SiO,, 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)".

Example 1B

30 4.methvlbenzenesulfonate



5 Exanple 25A - 5 J U N 2003 PCT/ US00/ 01620 tert-butt ( 1

R, 4R~-5- (3-gvri dazi nyl ) - 2. 5-di azabi cvcl of 2. 2. 1 ] hept ane- 2- Ca?gﬁé&ﬁg@m}he
pr oduct f%&?%ﬁspl e 16A was process according to the proce®ai 20 bed
in Exanple 29A to provide the title conpound. M5 (DCl/NH3) mz 277 10

(MtH) +. Exanpl e 25B (1R 4R)-2-(3-g

rm dazi nyl ) -2, 5-di azabi c~rcl ~2. 2. 1] hep38ne 4- net hvl benzenesul fonate 15 The
product from Exanpl e 25A was processed as described in Exanple 2B to
provide the ti PO Ex: SR M3go-cBloro-3-byfifinyd2,9- 2.0 Hz,
1 H), 2.26-2.3%1(“%‘.”%%, B Exanple (#Mz%%w(%ogs& (s, 1H)?°, %’.yogn{}s}, ’le), 7.30
(dd, J=1. Giazabi€ycldai2.211]képtaneé:- 5Zarbo384tay(3 86 hiy, 1.3 Bnal ovasTharged @, 6drp, Hz, |

H; M5 (DA/IVH ) m, 76 (MtH) +; Anal . | cul at ed for. C 6HzON, O SO. 25
D o 55 Mitiespingad Aask. and atyhirou ctpagol 3 e eQ Tho Sajgton W 5a. N

13.69. EXgififrod’C and treated with 4N HCl/di 1 3 mL). The mixt lowed t
R 4Rl - 2- (6- cﬁatgr o- 3?%yrr?a ? nvﬂ ~-5- cyanlg)r(r%x}ter%yl rg 2-3 diearg;ixblilrgvvgsgg Sw‘é f

] hept ane RarmM i@hbighitemperaase bvartad boukkehgsaddkint tvas ramotedamdéreredieed ( 140 ny,
0.37 mole) in DVF (

5 n) was treated with triethylani 0.26 n, 1.8
ol ) arEreT i Bne SRl DB FaSiim s nEavigh e MEHA o

t her g, Af i 7 . ient
Fenct ) on raffid Ble il doedtind Poaag 1Pk SicR) a8l BUE bal PRI BB wh'®
ext r act edcoifibinéd Witk pefueh&afOnitlakid (1) Sidaetriystaiti2zes tronbahatolethy( 4c¥agSO-)

and concentrated under reduced }?ressure. The residue was purif ed on Si(~,
(CHC13 / MeQmpvinpthertitpsompeund.5 1H NMR(fpe basey €D g 300 MHzR5 N92S01S (AB

PCT/ S00/ Q16 ' i,th A- b | i i,d (21.pg, 0.11
ol 39 oo 3Ll 6 BT HEr A B SR SORR, B e /Y 300
MHz ) 8 2yk4 1B, , 20%d3 J¥p. 03 Hz 1
P L R S T R e R L e ST
7.17 (dd,7.J22d,943.3 H2 1H);, MS(BCINNH9n7z3 18 (MrH)3 227 (M+681)'d, Ael.)=8. 11 Hz,

2H)7.77 (d, 3=2, 94 ; / 24 + 6., MFNH, ) +;

Anal cal c l‘é{ﬁ@ﬁd *%Srd@lzlild&&g\@éﬁ%éygﬂHgé?%%@%ndﬁzg‘sg’( L N, 13.2S.

Found C $£3599,9464 5-19; N 13.19. 10 Exanple 28 i 1

S.4S)-2~6-nitro-3widinyl)-2.S-diazabi ~clo[2.2.1 jheptane The product from

Exanpbe 3A was treated with trifluoroacetic acid: nethylene chloride (1:2)

at anbient tenperature for 2 hours. _The vaqlatiles were renoved under

reduced pressure, and the residue w&&-’ﬁ-@ﬁ&fi ed on SiQ

(S%veOH CHzCl , / 19 H 4. ). i he_hi Is] a yell ow gum

(A s m@%@%ﬁ)@&g 305 R Alfvih DS dibl e ERIPOY Mibpfihe
bis(4-methvlbenzenesulfonate

20 Example 2A

carboxylate

tert-Butyl (1S,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 SiO, (5%MeOH/CH,Cl,/1%NH,OH) to provide the title compound
(432 mg, 81% yield) as a white solid. 'H NMR(CDC];, 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),



(NHNH4)+ Example 29 20 ( t S.4S)-2-13-p.
n~' dazi nYl) -2, S-di azabi cvcl o[ 2. 2. 1 | hept ane 4-net hyI benzenesﬁl d&h@tlﬂm

Exanpl e 29 Otoglﬂf Butyl ~1 S.4S)-S- (3-nyridazinyl)-2, S di azabfCayusoepm2e. 1
| hept ane- 2- car boxyl ate 2S The product from Exanpl e 2A (0.88S g, 2.85 mmol)
in MOH ( 14 nmL) and triethylamne(O SS nL) was treated with 10%°d/ C (0. 02
g) and stirred under a hydrogen atnospB8re (60 psi) at SO C for 80 minutes.
The catayst was renoved by filtration and the filtrate was concentrated.
The resi dagopRs. SP!)M b2(80.5H),3.67(s, (MR EBH@)D.20 Hz01 1Y, 934 J&ne6 Hzt | e
nmpound go 72 92O as a white solid. M5 (DCI/NH, ) mz 276 30 (M+H) +.
‘V\D 00/ 447%5H);89%S QMN ) puB3i | (M+H3), 328 (M+HVh) dazi nyl ) - 2, 5- di azabi cvcl of 2. 2.
| ~] , he~t ane 4-nmet hvl benzenesul fonate 5 ~~N 2003 PCTI USOCO 01620 The pr oduct
from Exanpl e 29A was processed as described in Exanple 2B to 5 provide the
title conpound. 'H NVR (MeOH, 300 Melample 2B13(d, J=13.0 Hz, 1H), 2.28-2.40
(m 3H, 368387(m 2H) 462(s IF‘l; 511(s 1H) 7.36 (dd, J=1.0,9.0
Hz. 15H), 7.60- 8. 4802 -(6-aH 2 igy1)-pStdiaza 1]iéptankS (DCl / NH, )

(ridapigyl): @:
mz | 76 (MH)'; “Anal . cal cul atﬁd for. C 6H2NA03SQ. 25 TsOH. 85 H, O C,
52.34; H, 5.85; N, 13.49. meﬂ—@’—gﬁ—%@;ﬁ—%—%é’? - N, 13.52. 10 Exanple 30
(1S, 4S1-2-(6 | b bi s
Thd P@ggct%fcsrﬂ 'E'x%gbxé 2K €4é’,§ é’%ﬁf‘ﬂ‘ﬂﬂﬁ‘ﬁ‘bﬁ @4 mi) M UP@RGs

4- et hyl benzenesu nat e

(153, 455- (reatéd wbhd%\/BH@/dmiaane]{l—Qnﬂ,)dThzadaQOWan(ﬂlcﬁNdd tp naph amemBieanr boxyl at
e tent-Butyl ( 1 S 4S)-2,5-di azabi cycl OL ghe pt ane- 2- carboxyl ate (0. 300
g 1. 01 nWH}PFfatlﬂFe%‘&F%mé%d WIS FedHead Pressyrg, angd was pynytierd o8810,1598- 16|

an L u di ne
(o 316 “ﬁ’?ﬁw@ﬁﬁ‘%;@g. f “gf)ma?sfwgg"'ﬁ o3l i e%g“ﬁ@gsﬁf %,%dfz) , gé{ﬁl?(dba);
(0. 028 g, bfdc s Iﬂfﬁﬁ)ﬂeal Mm(hsp)-to(luéneﬁxlfomc ac1d (3 eq) and the resultant salt was
(di phenyl phosphi no) - 2' - met hoxy- I, ht hyl (0.028 2
avai | abl er¢wg‘ﬂlae¢&WWﬁﬁqi/&rwl a%mes Elﬁ(xfl@mbamp&ﬁldéw Mh}:«i@ 3232.58

). Th T t
ot U e vids e e (bR Ao 2f Bt s B i BT 4 e 2D
(100nt), sivo@Esl 2((1\)(943@2% 14)4. ZJQQQEl)tT'aE(édHQ[%QHz NnepuT.end2s-ow2edsuty; The
resi due was purified by chrorrat on Si O~ (3%wveCH CH, Cl ébto provi de
the tptl ew@d%wama)mz@gsgwm §|(§1r*éf)ﬂabsAaalyé41F@Jﬂﬁeéf¢r ColiaN,BERORHG) i 2

276 (M 8B
~S. 4(8) |2_|)'{% I52(1uoro yﬁ? ?ny’l%odi'%sdl i'azab |cvéf"§)]23 E‘ 5_L tf_r%\(lapst 1agne

bi s(4- et hvl benzenesut f onat e)

Example 3

20 trihydrochloride

Example 3A

-2 5-diazabicvclo[2.2.11heptane-2-carboxylate

5-Bromo-2-nitropyridine, prepared as described in (J. Am. Chem. Soc., (1945)
25 67, 668), and tert-butyl (1S,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared
as described in (J. Med. Chem., (1988) 31, 1598-1611), were coupled according to the

procedure of Example 2A to provide the title compound.

Example 3B

30 -2 5-diazabicyclof2.2.1]heptane

trihvdrochloride




- 5 J U N Z003 Wi 00 44755 PCT/ US00/ 01620 58 The product fref gldhbl8030a
was proce escribed in Exanple 2B to provide the title conpound. 'H
NVR( MeCD, *3@8‘“’?/?(2? 8 2.06 (d, J=12.0 Hz, IH), 2.29 (d, J=I2PE6THE00/41629
3.25-3.30 (m | H. 3.35 (s, 2H), 3.73(dd J30 12.0 Hz, 1 H), 4.50 (s,
1 H, 4.68(3, 1 H, 6.96 (dd, J=3.0, 9$ Hz) 1 : 7.28-7.3 8 (m I H,
7.52-7.54 (m | H; 5 M5 (DCI/NH,) mz 094(|\/Hr|—|)+ Anal . cal cul ated for
CzaH2RN306SzFO0. 75 TsOH 1. | 5 HZG C, 51.10; H 5.32; N, 6.11. Found C
51 11: H, 5.54;The pn@du_@ fromﬁm;deaa in methanol: ethanol(l 1) was treated with 10%

e v TR PR s ) B AR 8 e
S. 4S5) - 5- | at
it v et i st

as 13 descynelldédHNMR(DMSd) d£R8rMHZ) S108B§m 32H), 180 8brlsh | 2H), )4|$151(1m %IH)
i’pﬁlpl i 'Eﬁgéf .‘ﬂgﬂt%ﬁéﬁﬁai@&d, —é“a?izziﬁﬂadﬁi&?ﬁiﬁﬁg&%&%ﬁ%gpr ovi b the
tsl Zs)e go( #Dg@ep ~fi |ny )nigigﬁji azw Vb%%’%%]ﬁégtggégré’ Zh,

4- et hyl b@xzamaﬁlépmwebﬁmmmﬂu@geam) Exarrpl e 31 A was processed as
described in Exanple 2B to provide the title conpound. 'H NWR (CDC13, 300

MHz) 8 1.92-2.10 (m 2H), 3.21 (s, 25 2H) 3.60-3.71 (m 2H), 4.05 (s, 1
H, 4.38 (s, 1 H, 6.97 (t, J=1.0 Hz 7.90 (d, J=2.0 Hz, 1 H, 8.03
(d, J=I .0 Hz, 1 H); M (DCl/NH3) m%“—‘—’é@i—%wmﬁ Anal . cal cul ated for

C'" H-o1y-03SBr 0. 8. IO 6-Ehlord/5-B8ihyH3-AridZhinth-28-difzabicotIo. £1 HeBiae; H 4. 95;
N, 8.87. 30 Exanple 32 ~| S.45)- 2 ( Iazabi cvclo f
2.2.1 lheptane WD 00/ 44755 B8(44mg gasi) f onat e Exarrple 32A '5 JUN

20U3 PCTI USO0/ 01620 tent-butyl 1 Ss4S) 5- LS—cvano 3
pyridinyll-2,5-di azabi cvcl o[ 2. 2. 1 ] hept ane- 2- car boxyl ate

Example 4A

15 carboxylate
3,6-Dichloro-4-methylpyridazine (Aldrich Chemical Company) and tert-butyl

(18,45)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate, prepared as described in (J. Med.
Chem., (1988) 31, 1598-1611), were processed as described in Example 2A to provide
the title compound (56% yield). 'H NMR(CDCl,, 300 MHz) 5 1.41 (s, 4.5H), 1.43 (s,

20 4.5H), 1.90-2.09 (m, 2H), 2.31(s, 3H), 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)".

Exampie 4B

25

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, J=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, 1H); MS (DCI/NH,) m/z



5 The product of Exanple 31 A (2.89g, 8.2 mmol) in anhydrous/ %ﬂjﬂegow
(60mM) was %) ted with Zn(CN), (0.481 g, 4.1 nmmol ), and

tetral :i s(‘iv "ﬁ/ I phosphi ne) pal | adi un{0) (0.95g, 0.8 mmol ) PCTREHDRUr e
was heated at 80C for 16 hours under a nitrogen atnosphere. The reaction
m xture was allowed to cool to anmbient tenperature and poured into diethyl
ether { 150ml). The organics were washeéd with brine/H O ( 111 ) 10 (200ntl),
dried (MgSGa), and concentrated under reduced pressure. The residue was
purified aas58MOH)(,2H2NVORUITH; Chngl. dalculuted/fodl €, JHN,Ci-RI0eT«dNang0d3{H1. 90 g,
77%vyield) as a white solid. M5 (DCI/NH, ) mz 301 (MH)f. Exanple 32B 15 (
| S, 4S1- 25¢155 dy%A6- Bopyd Capy)H.B. by . 8%bi cyclo f 2.2.1 ] heptane

4- met hyl benzenesul fonate The product from Exanpl e 32A was processed as
described in Exanple 2B to provide the title conpound. 'H NWR (I\/EOD, 300
MHz) 8 2.0 {d, J=13.0 Hz, lH) 2215,(&,13]5| 3.0 Hz, 1 H, 3.3 8 (s, 2 H,
3 .42 (d, J=1.0 Hz, H) , J= D120Hz 20456(31
H), 4582(5, 154 e -5 hyl , i

(DCIINH3) mz 201 (I\/H—I) Anal cg CH)| atedf@r C, SHzN 038. C, 58 05; H,
5.41; N, 15.04. Found C, S? 84 1. Exanple 33 25

~I Rs4R) - 2- (6- f hyg p?ocﬁrcpﬁun%mpleis ir Glbél)zlﬁtlbﬁﬂéﬂnc(()a M) Wad {:BREd 018

4- met hyl benzenesul f onat e Exanpl'e 33A tert-butyl (

R, 4RL- ~6- NaGiBH 31 %/afq)dtﬂ{) The eachaads dlowied t¢ Qiaﬂnnpamblent temperature

| he~~t ane- 2- car boxy e 00/ 44755 J~~N 2 / US00/ 01620 60 The
pr oduct fl“BﬁirFtEFéjn% %%QBrsaﬁgeZeaFP%W‘?el%a&db‘ﬁ?‘i ?iﬁ"ét fUEAtet auee¥ed as
descr 'Obedld &gﬁ@f%gd %‘8@5‘5‘? @l QESBVESS,)! ddd RnEARRU Mder YBal R prdiklrd, M 2

294 (
R, 4Rl - 2- (ﬁhélretsﬁm& »Gasrguﬁﬁétlwl&@ZngVMﬂH@E@#%ﬂP@OHDtdﬂsrepidaml& free
4- et hyl b%nzenesul fonate The product of Exanple 33A was processed as

descr i bed PS¢ asegepriess pil (37 “pyild)a d be fise PPSFI%aSéEﬁ‘?ﬁSdHH‘ p-talpggepulfanisacs 300

o) 10ry 3556 gl the ppbult shdhgs becifiahrel frof adbiftyt dustilq «fprdfigh e 9792
(s, 1 H) tifle Z&nﬁ:d\ﬁhd J*FﬂNMR(&eeba(réz CD,0D, 30@ M2y 5 Q. 3(3r(u IHBlBOC}g zctﬁl) giSde (1)ro

1 | 94
C'HZ N§o3sts 3@5 25@ @ﬂ—m 7THBIH)N. 9&%03@: :ta&r:»dﬂcﬁ 82gnpaH), 4.49¢sghH). N 11. 13.

1 = ) | of 2. 2.
I ]h ep?gﬁé%t6§| ’hgid)r ochI g%l[ C?]D(zéxaﬁpﬁgrﬁzg%zbﬁ PESI:H}%M% I?Cﬂ/k\ﬁfgf%/% of
, 4S) - S- ( @viabl)N QAR (RWINEB) QUAh4l] daldutated. for O, HzalhC by Ok TsOB-A.60 H,0egf ane- 2

50.11; H, 5.51; N, 14.04. Found C, 50.21; H, 5.76; N, 13.98.

E

9]

20 Example 6

~-5-methyl-2.5-diazabicyclo[2.2. 1 lheptane

yridazinyl

6-chloro-5-methyl-3-
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
(br s, 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 TsOH1.80 H,0: C, 48.65; H, 5.62; N, 8.48. Found C,
48.61; H, 5.50; N, 8.53.

30
Example 7



car boxyl ate The product from Exanple 32A (0.267g, 0.89 mol ).Sn ﬁﬂ%)z(qus
NH3/ met hanol was treated with Raney-N ckel (0.1 QOg). The reac i!J 1 e

was stirreyOoR0/44a58i ent tenperature under a hydrogen at nosphacer&opep) for
4 hours. The m xture was filtered 2S and concentrated under reduced
pressure. The residue was purified by chromat ography (Si02; 10%

MeOH CHzCl,/ 1% NH, OH) to provide the ti4l e conpound (0.199 g, 73%yield) as
a white solid. NS (DCI'INH~) m z 305 (I\/H-|)+ Exam~|e 34B 30 ( 1

S.4S)-2-(S-am nonﬁg%) 73;45%53 @
trihvdrochl oride
34A (0.199 g, 0.65 nmml) in EbisH-mathylbenyumssilfopatepd Wi th 4N HC / di oxane (5

m.). After stirring at anbient tenperature for 1 hour, the voiatiles were
removed under reduced pressure to provide the title conmpound (0.042 g, 20%

yield) as a white solid. "H NVR( 09M—|z)8218{d J=12.0 Hz, 1H),
5 2.34 (d, J=12.0 Hz, 1 H), 3.48—3@%3—’?&;%—1), 3.83 (d, 3=I 5.0 Hz, 1H)
4.32 (s, 2H) terftb i e Qne(@-, I H),

8.15 (s, 1 H); or C'H, 6Na3.6
HO 0.45 EtOH: C. 40.12; H, 6.31; NM_FoundC 40.22: H, 6.20; N,

Joct ane tr F?‘SHB&*‘EM@#?@%M&%“' it B Ehanill Comosnahd BB 000 o 5. 2.

|1 oct ane- Gii&akibyet gh@gaﬁab-c%?%ﬂa@ ﬁéﬁz{%&yét&éambe%l ih (J. Med, Chem.,

] hept ane- 2- car box mol ), prepared according to the
procedur e{1 988331 hi@«B -1l 1][ Gare pllobessfd asldesatbed &t ExardpleNdto Soeite teltaR?) 35,

Wit ﬁ)%h.”aﬁgae”@da{ﬁﬁ?gf’e%? BRI 3B S G i d 4G R of 1 de
(3.48 g, 51Q9sd2 8@8 di ?%rﬁﬂﬂ B¢k &S = 39 HY, >6t ENERCR at ed
ce ssuré an

under redu rest due was |Iute sat’urat ed’aqueous

NaHCO3 and.5#Kt 3.9tk d=10.5 hHE,tl(BP)céLWIQdﬂ ci#gezu C7&HEy H&L 4msbrd;r 0581)( /oS#) and
concentrated to afford 2. S0 a m xtu of the desired oxines

: [ ams of

as a whit & Hpd. 15A(Spblfli,i7c?r§ gﬁl (i M&Péﬁla?l(rr( 1), %ﬂédd d~é§0n?r80ﬂ2mas
stirred i y /[trinmethylsilylpolyphosphate for 12
hours 25 glll—ﬁ.’aléf %glrngS @r‘—lﬂrhe solution was diluted with H O and
extragted tw ce vvlth EtOAc The conbi ned organic extracts were dried
(MgS04) and concentrated under reduced pressure The residue was purified
by chromat ography (silica gel; 95: SEEEEG}L,_,B_IVEO—D to provide 1.08 grans
(68% of the titl g 261 (MHH) +,
278 (M+NH4) *. 30

bis(4-methv|benzenesulfonate)

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, CDCl,,
300 MHz) & 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,Cl*2.105 TsOH+0.25 H,O: C, 53.08; H, 4.87,

25 N, 8.94. Found C, 53.14; H, 5.24; N, 8.87.

Example 8
hthalaziny)-5-methyl-2.5-diazabicyclo[2.2.1lheptane

bis(4-methylbenzenesulfonate)

30 The product of Example 7B was processed according to the procedure described

in Example 3 to provide the title compound (53% yield). 'H NMR free base (CD,0D,



WO 00l 44755 PCT/ US00/ 01620 67 benzvl
2. 6-di azabl cv !3 3. 1], oct ane- 6- car boxyl ate The product from&aM QOQQA

(800 ny, 3¢ $) in THF ( 12 nL) at 0 C was treated dropweeusicoicn 2.0
M sol uti on of borane-nethyl sulfide conplex in THF (3.4 nL, 6.8 mml). The
solution was stirred for 14 hours at anbient tenperature, then 5 retool ed
to 0 C and quenched by the careful addi43i on of MeOH and concentrated under
reduced pressure. The residue was dissolved in toluene ( 12 nmL) and treated
with npropsxdo% faéﬂ; (4. 31) vslkuemafrwzemm &3 dar 199, 5‘10H231}905”4§ (@t 60 C
allowed to cool to anbient tenperature, concentrated un reduced
pressure. J?ﬂéa 10d4, dHE A28s4.4b (mt 2d), \mi9h4 é@(ru;%[ﬂ)ed :équddﬁs 8 &3 (na rid),

EKt l@" GolEat o, ¢ Z%B%&éﬁ?ﬁé"»@i@?&ﬂﬁu : by S '”e‘a’%pﬁg;ed
title co?rgégﬁ:ﬁglq%diﬂra Efq_{]\p{:leswm%w(%tﬂf Elélgsmdn?(z)glzg%w}—élwg anpl e 35C

|5 benzvl 2.98;N,&080r 0- 3- p~~ri di ~1L2. 6- di azabi cycl o[ 3. 2. 1l oct ane- 6- car box
The product from Exanpl e 35B and 2-chl oro-5-i odopyri di ne were processed as
described in Exanple | Ato provide the title conpound (30%yvyield) as a
light yellowoil. M5 (DCI/NH3) mz 60 (M+H)+. 20 Exanpl e 35D

2~6-chl oro- 3-pyridinyl |-2i6-di azab?été'g}pﬁ—WS 2. | ~~octane tri hydrochl ori de
The producti1$a9 i i

reduc pressure. The residue was d| I ut ed vvlth 1IN aqueous HO and extracted
with OAc (2X). The aqueous phase was basified with 10% aqueous NaOH and
extracted with 3:1 CHZCL, /i PrOH (4XgxanipleofXxtracts were conbined, dried

(K, CO ), and concentrated to pI’OVI de alig t yeI llOW oi | . The oi |l was

diluted with Et @t-huatl (1548 [ 6nd ether. 30

The resulting precipitate was .coll lﬁl tjrl,/tur te vvlth dlethyl et her, and
dried under high vacuum tmmﬁwﬁ%ﬁg% as a light yellow
solid. "H NWR Wﬁ@dmﬁﬁ)@&pyr%@émwﬁyﬁé a'?xd‘fert‘ gul?'l“(ﬁ‘: 4’?’) §. 1.80-2.02

(m 4H), 3.00 i°s(m 1H,
4. 68 Iim Hiddpbicycl32.2 heptai:- Bcaﬂboxylatbl)premrékBaS(dzbdqnbtd%Bl ME:CBC]HEm I H), 8. 08

i iéfwgé%ﬁa%s%F'a’er““?’og%‘seﬁé%és«é%M%ngez’*”a' chegtios.
521, i B IR N M D1 2

~nonane rom Exanpl e I.15 g, in
chI or of or rh. Q02 1 iv{xh, ) 236 (drle@t98dzpil H), 24EBRI6A(melHYI3. ﬂl(d;)h—ﬁ@@h!ﬂl BHY, 1 1

eq.) at O Th | 1 rom t i, ent nperature over
OS hours3§?o( ﬁ@mgﬁi @%P&ipg @%o# 86’:%61%(1[-8%38% }@‘Sﬁg‘ was al | owed
to cog) tQDRYRIEN /S Afpptre and concentrated under reduced pressure. The
resi due was di ssgfn\//egggl)ﬁﬂrrerhanol (20 nmL) and heated at reflux for one
hour. The solvent was renpved under reduced pressure to provide a solid
that was 1 S recrystallized from et]EIanoI 58 provide the title conpound (
1.03 g, 83%yield). 'HNW xample

bis(4-methvibenzenesulfonate

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(CDCI,,
300 MHz) & 1.88 (d, J=10.29 Hz, 1H), 2.01 (d, J=9.92 Hz, 1H), 2.81 (d, J=9.92 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.



(CD30D, 300 MHz) 8 1.72-1 .84 (m | H), 187-2.0(m 1 : 5)53‘-3@%0%
4H), 3.S-3.6S (m 2H), 365378(m 1 H, 3.8-3.9 (br d,

4.22 (br sWOAY44755 25 (d, 3=12 Hz, 1H), 7.38 (dd, J=4.5, |2 PT/USed)01620. 97
(d, J=4.S Hz, 1H); Mb (DCI/NH,) m 2238 (MrH) ', 2SS (MENH4)'; Anal . Cal cd
for C, zH, 6Cl N, HCl1. C, S2.57; H 6.2S; N, 15.32. 20 Found: C, S2.82; H,
6.33; N 15.32. Exam _ple 37 44

9- met hyl - 3- (3-nyr'idin~)-3.9-diazabi cJrclo(4.2. | |nonane

4- met hyl benzenesul f onat e 2S Exangl e 37A

9- met hyl - 3-f 6- chl oro- 3- p~ri di nvi) - 3. 9-di azabi cycl o[ 4. 2. ~nonane

9- Met hyl - 3, 9- di azabi cycl o[ 4. 2. 1 Jnonkxmmglpiépared as described in U. S

Patent 2,999,091 ) and_2-chlo o-~.-|oo§/r|.d e, oupl ed according the
procedure of 30 Exanpl&9-n88-¢x Yilzd8-diazal 23 Zeligetane (78%yield). 'H
NVR (tree base, CDC 3, 300 NIHz) 8 sohidiie(m ? ~—), 1.55 | .76 (m |
H, I .91-2.27 (m 3 H), 2.44 (s, 8 wo aoi aa~ss 64 -5 JUN

2003 PCT/ US00/ 01620 3.3S (m 3H), 3.48-3.54 (m 2H), 3.65 {br d. J=13.i Hz,
1H), 6.98 (dd, J=3, 8.25 Hz, IH), 7.06 (d J=8.2 ~ Hz, 1 H), 7.87 (d, J=3
Hz, 1 H:; Ms (DCI/NH ) mz 252{M+Hﬁ_¥.ar_n2.ledﬂérv|+NH4) “Anal . Calcdfor

C, 3H, 8CLN-G, HBQ3S: .66 2 oNi: , : _ | 6.15; N,
S o7 e Exanpﬁé 336 85 $Yrid xe ylal

) nonane 4- net hwbhmmewlafzmamo[];mer]bm@dmxcaxfbroﬁyraﬁxemrg d. 93171Aqo¢1)§4| was
treated with 10% Pdl C (61.8 g/g 10 i n net hanol 4&111 m.) and triet hé/43am' ne

(0.64 m) mmd@sdﬁydmgen(la fheme (12W)4di §7 55@@ -2 witrapyeidine (.43 The

m xtu was ] t er ed and ent. dep. reduce to provide a
o1 | 416 el P Thie R pEBRe R et B U Cat RS 1R 3R o B st L at e
NaHCO3  angriihiRghind (12PE,920M & QoMege A0 R Wile $ehd aNdnae RsraatHoatsed
under reduced pressure to provide the free base {91 %yield). The free base

was treat edfterievapotatich mfehh;dlmz&ddd&ﬂaf wiethtydanding (02kg) wanatlded endtheai ned

solid was recrystallijzed, fr | / et acet at e. CD, D, 300
MHz) 8 1. gglxruréir?rrr h‘?ﬁﬁd a‘fag]sgz‘l‘]"i??‘(’ﬂﬁs Jg‘ix‘ﬁfes ug B’a’zP%‘H “t“{\wé?wpsi , 2.37 (s,
3H), 2.44-21h6), (EfoA%@r)ts %lcﬁegt’he:ii'ﬂ):coﬁl Bind. 82 (m 4H), 4.02-4 1 5 (m
2H), 7.23 (d,” J=7 I?i) 5) 5 Hz, 1 H, 7.69 (d, J=7.5
Hz, 2Hj, 794(dd J15 45Hz 1H) 82{d J3Hz,1H);I\/B(DCI/NH3)
mz 218 20 (MrH) +, 235 (M+NH4) +; Anal . Qal E for C~-3H~gNg' C, HgO, S: C,

61.67; H 6.99; N, 10.79. Found: C, , 7.03; N, 10.76. Exanple 38 ~1

S, 45) -2 (5 am nocar bongid sooutl dhh i Rampliaral sualal 2.1 1hept ane 25

bi s(4- met hvl benzenesul 3BATert-onuty
S. 48l - ~- (S-am nocar bonyl 3- pvri di ndibydédchlodidazabi cvct oL. ?. 1 ] hept ane- 2

carboxyl ate 30 C |l e 32A t hanol
(20 m.) was tré&YeéH kjf ‘3’(}155;)’63@%”5 Ivaﬁéreﬁﬁgg “ﬁﬁﬂ%mr@ E‘)"Zﬂdqﬁ% and
heat egfy at 13 onfRlind (J39HYR1id).TNE NMR (DMSO-d,, 300 MHz) & 1.9-2.0 (m, 4H), 3.4-3.5

(m, 2H), 4.00 (d, J=11 Hz, 2H), 4.20 (br s, 2H), 7.5-7.6 (m, 1H), 8.2-8.3 (m, 2H), 9.6-9.7

(br s, 3H, exchangeable).

Example 11

25

trihvdrochloride

Example 11A
tert-butyl 3-(6-amino-3-pyridinyl)-3.8-diazabicvelo[3.2.1]octane-8-carboxylate

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




WO 00/ 44755 65 ' 5 J U N 2003 PCT/ US00/ 01620 m xture was pour d i nto %
NaOH (50 nml) and extracted with CH~Clz ( | 50 nL). The orgaM e?d@fi
dried (MyS®O)004aTS5concent rat ed under reduced pressure. The mvme/om
purified on SiQ (5% MeOH/ CH Cl,) to provide the title conmpound (D. 20 g,
44% as a white solid. M5 (DCI/NH,) mz 319 (MtH)'. 5 Exanele 38B (1 S, 4S
-~m nocar bonvl - 3-pyri di nvl) -2, 5-di azabi4sycl o' [ 2. 2. | | hept ane

bi s(4-met hyl benzenesul fonatel The product of Exanple 38A was processed as
descri bed fiRadatigRbRovdink Q.at]ag'sp RV l%tet\bd% ctoh&'n?raﬁa 'KH@ HQQemd”ué'fn%eé MeCD,

300 MHz) b 2.12 (d, J=15 1 H), 2 (d 1H), 3.42 (s, 2H),
3.79 (dd, M&leet}wnﬂhértbmffoﬁdﬁi)etheqmmco(rmoundbeavx@l@Sol(ds 1 H, 7.70 (t J=l
.0 Hz, 1 H, 821 (d, J=3.0 Hz, 1 H, 8.42 (d, J=1.0 Hz, 1 H); M (DCl/NH3)
mz 219 (MtH)'; Anal. calculated for CZ4H3NAO6Sz: C, 52.27; H, 5.73; N,

11.55. Found C, 51.92; H, 5.66; N, Example 39 1
R, 4R) - 2- (5- hydr oxZ- 3- p~ri di nvl) - 2. Sé%@%ﬁycl o[2.2. || heptane
4- et hy| benzenesul f onad(6-agfind=8 aypidyBIP8-denhbibutiof3.211 16tdM) - 5- ( 5- benzyl oxy

3, _pyridinyl~ 2.5-diazabicyclo[2.2.1 | he tane- 2 carboxyl ate The product
from Exanpl e 15B and 5 (benzyl oxy) ridine, pr epared as descri bed

US S, 733, 9 d ed in 25
Exavpl e 150 t o ToE SRS FRE RS EEA Wab ek W AR AREAME R30S BRL, )
Exanpl e BQiBeeoaap&mewyxéﬁbbammva&ocag GO@MHz)%zﬁoa;l AERBTCho(12. 2. 1

], heptane The product from Exanple 39A (0 g, mol ) In Et OH (10 m)
was 30 tr &k ed).\a4 JENIH@,/Zii)oﬁaﬁébr(s 28), rﬁ_%O (Anlﬂ ﬁrhansdah&n) 409 (ni=8.5

t empe tur at i ed essure

and cHie. & ok TalEh I 2g09hP sl Sxhstab R ER ol hy SRS B

PCT/ USOO/ Qi&Gmlgdabit}o I\/EO—VCI—l Ch/1 % NHaG-i) to provide the title conpound

(0. 347 g 90%y| eld) as a white solid. M5 (DCI/NH,) mz 282 (I\/Hr|—|)+ Exanpl e

39C 5 ~1-R 4) ~-2-(S-hvdroxy-3-gyridinyll-2 5-diazabi cvcl oL. 2.1]"' he~tane The

pr oduct from Exanpl e 39B (0.347 g, .23 mBI) in EEOH ( 10 nL) was
Example 12

3-(6-chloro-3-pyridinyl)-3.8-diazabicyclo]3.2.1]octane

15 dihydrochloride
The product from Example 11A (0.03 g; 0.103 mmol) in 12M HCI (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 NaHCO, and then extracted with CH,Cl,. The extracts were dried
20  (Na,SO,), concentrated under reduced pressure, and the residue purified on SiO, (10%
MeOH/CH,Cl,/1% NH,OH) to provide the free base. The free base was treated with IM
HCVether to provide the title compound (43% yield). 'H NMR free base (CDCl;, 300
MHz) 8 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-pvridinyl)-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 Si0O, (10% MeOH/CH,Cl,/1% NH,OH) and then treated
with 1M HClether to provide the title compound (40 % yield). 'H NMR (DMSO-d,, 300



treated with 10% Pd/C ( 10 ng) and stirred at anbi ent tenperaa umggﬁb a
hydr ogen HE?%}{? e (1 atm for | 6 hours. The catal yst was ¥i . 3
washed wit { 10 nL) and the conbined filtrate was con®€mfusae/erb2ander
reduced pressure. The residue was 10 purified by chromatography on Si02
(10% MeOH/ CH,C1,/1 % NH4OH) to provide the free base of the title conpound
(0.168 g, 71 %yield) as a light yell 8% solid. The free base was dissol ved
in EtOH and treated with a solution of para-toluenesulfonic acid (0.167g, 1
eq) in aMizinpo ¢alsudH),@5 &, G- | Hhe2Hoh 00 (ai=0a$Hzc oy, e (aseH)ynder
reduced pressure to provide the title conpound (330 ng, 71 %yield) as an
O 1 whi 1 80175 a8 ol BOGS, 1=300HRAED: DR TOEH Favea 99 (MAKDE 1y~ 253
(d, J=13.0 Hz, 1 H, 3.32-3.36 (m 3H), 3.70 (dd, J=3.0,10.0 Hz, 1 H), 4.S
1 (s, 1 H, 4.67 (s, 1 H, 6.5S(t, J=2.0 Hz, 1 H, 7.S1 (d, J=2.0 Hz, 1
H, 7.S8 (d, J=2.0 Hz, 1 H); M5 (Dekdiieliam z 192 (MrH)+;, Anal. cal cul ated
6. 03

for C'Hz, N, 04S0.8 H20: C, 54.04; H 6.03; N, 11.12. Found C) 54.15; H,
6.115 N, 10.83. zo Exady{Bpyaidazinvl)-3.8-diazabicyclo[3.2.1]octane

R 4R) - 2- (6- chl or 0- 5- hydr oxv- 3=pyr . id"n I l2 5-di azabi cvcl o[ 2.2. | | heptane
4- et hvl benzenesul fonate 2S Exanpg,-gl-éé%&ﬁ%g@r' =p1 ono- 3- pyri di nol _ _
3- (Benzyl oxy) 336 HsRRPL hﬁdzﬁ% {)- ,ii-g%abr;t 1813 bdtand) hRRPAFAs A8sceipeg! | bed in

(US 5,733,912), and 30% HBr/ C were stirred at anbient
t enper at ur@. Med. Qlgenho(I998) Thé74 pwat hydrogenated pecording thi thatpeatediteh di et hyl

et her (5Q0 and th ulting 30 ite soli 12. Jas isol ated by
filtrati g?ﬁcg#%fbm}ng ¢ Eﬁgmﬁ“ﬁ f P1osBE ‘Yﬁs)i’,“r\ﬁgg%f‘%éét gino}\ﬂ\;at h concentrat ed
NHaGh (5 lo, SiH OH i HellR . U N 2003
WO gﬂg/ 44%%%%@68%%‘9{{8% dﬁgﬁtr@dg?ht? mew r eacﬁeﬁlﬁmﬁ ;{iglgeeﬂi\?\c}a%omc&o)ﬁrégnt rated
under reMicdigdesHINMR (fraerbayd, dDEIHS00 MH2) & bbb, J19), 8.19d, BANHES a

B oo 2HR 3 TGt 5290 Bt (ol e, P A Frb b HE ARDT 2 (A 08.648 Has. 3 ol )

and NaCOH;{2. I= Q{z?irg.) S RDORANG Q\%gﬂ re treated with NaOCl (35
m  of 10%@0%9?%%'8 e ll)’el\él?:?]l)on m’ {ntljzrlle S Iél irred at anbient

tenperature for 16 hours and then quenched with acetic acid (5 m),
extracted with ethyl acetate (SOOrL), dried (MyS04), and 10 concentrated
unddP reduced pressure. The resid ebarified on SiO (3% MOH CH Cl,)

to provide the t QITRO L P 96% v h | ow solid. M5
(DCl / NH3) i z 20@%2@%% e VQQZL‘F%?W et 2 PnBprfd

5- br ono- 2- chl or o- 3- { met hoxy meyheethyibenzesbstifondte product from Exanpl e 40B (
11.2 g, 53.1 nmmol) in diethyl ether (50 nL) was added to a suspension of

NaH ( I .69 g, 70 nmol) in DMF (300 nmL) and diethyl ether (60

Example 15A
20 tert-butvl (1R 4R)-5-benzyl-2.5-diazabicyclo[2.2.1]heptane-2-carboxylate

(1R,4R)-2-(benzy!)-2.5-diazabicylo[2.2.]1 Jheptane dihydrobromide (12.4 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-butyl dicarbonate (8.1 g, 37
mmol) at ambient temperature. After stirring for 16 hours, the mixture was fiitered 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,)".



m.). The m xture was stirred at anbient tenperature for 30 m nutes and then
treated with a solution of chloronethyl nethyl ether (5. 65'95 J{)J

Al drich ChHMAWM47%80.) in 20 diethyl ether (30 nl). After stiFcdT/USHoAL620

anbi ent tenperature for 2 hours, the m xture was quenched by cauti ous
addition of water (200 nL). The aqueous m xture was extracted w th diethyl
ether (300 nlL), and the organic phase was dried (MyS04) and concentrated
under reduced pressure. The residue was purified on SiQz (ethyl

acetate/ hexane ( | /4)) to provide E’E‘@}iéi  conpound (8.29 g, 61 %yield)
as a colorless oil. M5 (DCI/NH, ) m . 254 (MtH) +. Exarrple 40D
tent-butyl ( | R 4fkt=-tan¢iGiR -GrapEtibelof e 11 figepvans- bakyiatk ) - 2, 5

di azabicyclo f 2.2.1 | heptane- 2-car boxvl at e a N 2003 WO 00/ 44755

PCT/ US00/ 01620 BB pm@cpfre@&&amnl% h Akhe! %H@@Bnéolmb of Et@Howastsajed; n

(1 37, HAMERPICE Pirhe) BRet AR Sfhothlelt (P8l ﬁ‘nszIX@?LSYaé‘Oﬁml)

and sogli urfiltepdd ardUth®¥dl téht Was BvapBratét @mhmcedmsﬁ@%ylwl m;?(% a0
heated at 80 C for 4 hours The m xture was all owed to cool a |ent

t enper at urcd thefitlagomponnd h' ENMR (PMBSDdaHz)dak B (s, AHIH - Bt (dné=3.6 Hop ni)

dried (M d.c i due was
pur 1 ed B8 hﬁgﬁﬁat’o&%‘%h@ 05 B s Re i T B 10,00 a7t it e
conpound (1}@ sa(s 52%4/119 td)=151 2HY S, M8 @EYNND 200D 216370 (MHH) +.
10 Exanpl e 4DE

2- (6-chl or(M-i-NHil,\)droxv 3-pyridinvl)-2,5-diazabicvclo[2.?.1 ]! heptane

4- et hyl benzenesul fonate The product from Exanple 40D (0.60 g, 1.62 nmol)
in acetonitrile (8 n.) was treated with Anmberlist resin (7.5 g) and shaken
at anbi ent tenperature for 48 hour resin was renoved by filtration
and the filtrate was concentrated ?n’%é%ced pressure. The residue was
purified @_Mlb_@nﬂﬁv%ﬂ%@bﬁml@? AVilldptdnee?-tarbexdts e of

the title conmpgun ite solid e free base in EtOH was

d (0.
treated with 4-% %W%@ﬁ%@%@wﬁoﬁ%w&g@wﬂm@ &chlfr%a-ly 9R¥FIANg i nut es.

Th |

conpound (T332 35 FHAS, dfftbie ESEREAn TERiefran L AR ILIT M ey o

(2686 5113 gdi(izalbi)g 13 é, Hé mﬂxo&-} mmABam ) 0—&4;milnoll© ), add ﬂﬂi—nﬂn&&t-gmogﬁig) : ﬁz 70
) S

190775 8 3 8ie. ¥ Amanallyin shtpyirougiso ipes (1 Rokl) ire hesses RABLIC, For by Boitha i) -

L S R PR Ryt i

3-13-pyri @ymmo)nﬁo@aﬂiya(mba gell hdxah ERDAc, ]9moma1ne) tbipsdvidanhit titlezengsund onat e)
The product from Exa & 1.6 mmol) was hg b1§enat ed according to the
30 procedd?€2de. @(é’ﬂpl’éwg( MW&vi@QMH@&P &g k%3 @r 8)2H)Thi s was
combiped 4- et a ) i lid was
recr yst al | Vj'I:dzjr(;[an P?@ 16 Rﬁglgﬁﬁsi# 367 PH)eg 53%&0' 1H5]e4 ﬁ) Iﬂ ﬂ%%%

(br, s 1H), 7.11 (dd, J=3.05, 8.81 Hz, IH), 7.24 (d, J=27.46 Hz, 1H), 7.77 (d, J=3.05Hz,

1H); MS (DCI/NH,) m/z 310 (M+H)".

jt

Example 15D
25

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 (Si0,; 10% MeOH/CHCl,/1% NH,OH) to



WO 00/ 44755 69 PCTI US00/ 01620 et hanol /ethyl acetate to pr OVJ.EJ:)@ z'pnae
conpound. ' H NVR (CD30D, 300 MHz) b 1.73-1.83 (m 1 H}, 1.92s2 Rl( H)
2.47 (s, VO0044551_3 82 (m 3 H, 3.94 (br d, J=1 S Hz, 1HPCHUSUGof{d20 d,
J=IS Hz, 2H), 7.23 (d, J=7.S Hz, 4H), 7.69 (d, J=7.S Hz, 4H), 7.80 (m 1H},
8.0-8.09 (m 2H), 8.48 (d, J=3 Hz, 1H);: N5 (DCI/NH,) mz 204 (MeH)+, 221 S
(MENHQ +; Anal . Calcd for C~, H'N3' C~4H4806S,: C, S7.02; H, 6.07; N, 7.67.
Found: C, S6.88; H 6.17; N, 7.S7. N ~N Exanple 42 2-(3-pyridin !y

) -2.5-di aﬁ@bl&xﬁé ﬂé@ba%eZiﬁshe@sasﬂerailtmawd%m PsdHHEn Ea@z@/aec B pfodi§0hebut !
5-Lwridinyll-2.S-di azabicvl o[ 2 oct ane- 2- car boxy

2-S-Di azaﬂmie:wth[tmd%ﬁ] gt 26). ([ (scgld 21 G B2 nde@H); HNM&(@MB@ d(,hBEO(het hod

5 br omopy M A L EReYr 528 Teor o ar Rt a2 26 dinb iy ST e 3

(40 ny, O3y 3BYE) 13T 564 YR 81 (?q/&pxuaglgﬁ% m@e%ml}@ ) tol uene

( 10 nL) undeér a nitrogén at’nosphere gati'ng t mxturé at 75 CS C

for 25hour.$7 (dd)g=RD5% 8.6 2HualdH jal7 130 we =88 2; (DHD 149 Wf&ﬁtHz eMer.85 e and
treated with di-tert- butﬁll -di carbonate ( 9 mmol e) and then

al | oned t53s39 HzadDa (QEMH,)img M@de}rh@naleGélﬂ Bﬁ Crbo N Gle %Ofs | tered

and conce : ced pr. YA T r was purified by

chr omat og¢’a§)$ %W%éi@ﬁegogﬁﬁ aé@,{,ﬁ,@%&,ﬁff{l@ﬂ? 1) to provide the
title conpound ( 193 ny, 19%yield). M5 (DCI/NH3) mz 290 (MtH)', 307
(M:NH4) ~". Exanpl e 42B 2S 2-(3-pyridinvl)-2, S-di azabi cvcl of 2. 2. 2] oct ane

di hydrochl ori de The product from ExBxample 46 A (137 ng 0.6 mmle) was
treaiﬁd with a 1: I | f T , f rttwo hours, the
sol vent was renovet—drdet cR-iiivanmy Fetre—pur i fi ed by

chr omat ogr aphy (Si O , 30 mc%%(m!%e%@f&i&ekto 95 4.5:0a) to provide
the free base. The free base was 00/ 44755 PCT/ US00/ 01620
70 treated with excess 1M HCl1 in diethyl ether to provide the title
conpound (65 ng, 37%yield). " H W@d 300 MHz ) b 2.04-2.17 (m 2H),
2.21-2.25 (m 2H), 3.5-3.69 (m 3 , J=I 1.63 Hz 1 H), 4.00 (br s)
| H), Ik .4R4- idazi iazabi ' eggneé-:l: Ojl\-/’B
(DCI 13NH3) mz 190 (I\/H—I)+ 207 (I\/HNI-Q_)'_EQL\MI Cal cul ated forC'H, SN32. 1

TS g 44 Exa;ignp%e lchyrggu %rfml_hxampqe ’ISBI and% 69 glchloropyndazme g)urc?l sedl_}'ro g1z N
S, 43) - 2- ( Ry, ﬁ@??é)fuc%] r) '“Qﬁ'@%{x]o):esgc&aéjdé%mdq}{(ﬁx%%leéﬁ-td BYePiR ke title

bi sl 4- net hv enzenesu onat
compound. 'H NMR (DMSO-d,, 300 MHz) & 1.48 (m 9H), 2.93 (br, s 2H), 3.18 (d,
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],> +59.3 (c 1.0, MeOH); '"H NMR (DMSO-d,, 300 MHz) & 1.96 (d,

30 J=10.51Hz 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



Exanpl e 43A 3-brono- ~-net hoxynvridine I 5 A suspension of NaH_(O.4 Bég. 6
nmmol) in DMF (20 nL) was cautiously treated w th net hanol (0'59..](“ 1%0
mol ). AftWP0dFnut es, the mixture was treated with a sol wdrarsoobiezo

3, 5-di bromopyri di ne (4. 0 g, 16.9 mmol) in DMF (5.0 nL). After stirring
overnight, the reaction m xture was quenched with saturated aqueous NHACI
and extracted with diethyl ether (200 #R). The organi c phase was dried
(MgS04) and 20 concentrated under reduced pressure The resi due was

purified c t V¢ 0=} ( t Ry L conpound
(2 20 o Fods o1 £ LYo Dbl S IDPNBLBM R LB

S. 4S8l - 5- ( RalwtfboR g, N JOYQAGHQ,S: €249.7d; 7090, (N'cll()d{92 Fbmd.,c,h@m7amie4}9925
carboxylate tent-Butyl ( 1 S,4S)-2.5-diazabicycio[2.2.1

] hept ane- ?L@z?ﬁboxyl ate, prepared as described in (J. Med. Chem, ( 1988) 3
| , 1598-1611 ), and the product from Exanple 43A were coupl ed according to
the procedure described in Exanple 1 Ato provi de the title conmpound. M5
(DCl/N§H3) mlz 306 (MkH)'. 30 Exanpl Exdhggle 17' 5 JUN 20p3 WO 00/ 4475S

PCT/ US00/ 01620 71 (1 S. 4S 2 (~-net hoxv 3 pvrl di nvI - 2. 5-di azabi cvcl oj 2. 2.

| iheptane bis(4-met Ky A 2diap ' heptane Exanpl e 43B was
processed as described in Exa | qbto roflde the title conpound. '"H NWR
(CDC13, 300 MHz) 8 1.82-2.01 (ﬁw—%ﬁy—%ﬂ@?—(@—% J=10 Hz, 1 H), 3.08 (s,
2H), 3.63 {dd, J=3.0,9.0 Hz, 1 H, 3.82 (s, 3H, 3.87 (s, 1 H, 4.32 (s, |
H, 6.33 (t, J=2.0 Hz. 1 H), 7.64 (d, J=8.UHz, 1 H, 7.68 (d, J=2.0 Hz, 1
H) ; I\/IS(DCI/NI—B) niz 206 ( M+H) +; A@LRball_éulatedfor C, SH'N30, S,0.78 H, O
C, 52.89; H .5 ) Exanpl e 44
I R &l _ 2_(~t V ' ’_L. e A

4- net hyl benzenﬁﬁ%ﬁt?ﬂ@?@@%iaﬁaﬁ@ﬁlé‘é Ztl‘?ﬁéptﬁ‘étﬂéarﬁoilylate prepared as
R, 4R) - S- (5- brono- 3-pyrid 5-di azabi'cycl o] hept ane- 2
car bo~| at desthseddnddMet. (Ehcum, Eb@eﬂﬁ))Be 1598 16hd aﬁdB-hﬂomDpymbw (Adidneh wer e

St WG RN TR fo'gréﬁdgm%‘é“d 20

Exanpl e 4
oy SR e e g an R by e T

product fro was proce ssé
provilde t h&1LiMl(en, 26NH3AUN, JNB. T Bz 0. 518 B.23(d, B0 2.7(119) 5H), 3 37~3 48 (m,

2H), 3.60 (d, 8.45 Hz, 1H), 4.41 (s, 1H), 4.53 (s, 0.5H), 4.67 (s, 0.5H), 6.85 (dd, J=2.94,
8.83 Hz, 1H), 7.09-7.21 (m, 1H), 7.95-8.06 (m, 2H); MS (DCI/NH;) m/z 276 (M+H)".

U‘)(_l

Example 17B
20 (18.45)-2-(3-pyridinyl)-2,5-diazabicyclo[2.2. 1 ]heptane

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)oH,;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 (1S.48)-2-(5-chloro-2-pvridinvl)-2.5-diazabicvclo[2.2. 1 Jheptane

dihvdrochloride



25 Exanple 44C ~1 R 4R)-2-(5-cvano- 3-pyridi nyl ~-2. 5-di azabi.£ 55\,\)5!2”3 %Q%’é
] hept ane 4- net hyl benzenesul fonate The product of Exanple 44 sed

as descri W@ 00M44T58anpl e 2B to provide the title conpound. ' HdWisdoiew, 300
NlHz) 8 2.10 (dt, J=1.0, 11 .0 Hz, 30 1 H), 2.31 (dt, J=1 .0, 11.0 Hz, 1
H), 3.38(d J=2.0 Hz, 2H), 3.42 (d, J=1.0 Hz, 1 H), 3.7~ (dd, J=3.0, 9.0
Hz, 1 H),4.56 (s, | H, 4.82(s, | H, % ~ 0 (dd, J=1.0, 4.0 Hz, 1 H), 8.23
' SJ U N 2003 WO 00/ 44755 72 PCT/ US00/ A 620 J=4.0 Hz, 1 H), 8.25 (d,
O Hz, 1 H,; M (DCI/NH3) mz 201 {MtH) +, 218 (MNH4) +; Anal . cal cul at ed
C,BH N40,S0.50 HO C, 56.68; H 5.55; N, 14.69. Found C, 56.92; H,

B
N, 14.29. 5 Exanple 45 ( 1 Example 18A
S) - 2- (6 chI or o- 5 h~ droxy 3- pvrldl nyli 2. 5 di azabl cvclo [2.2.1 jheptane
: I rhla ielin ] 1 hetane-2-carb0\<vlate

hept ane- 2- S el S5T5 e tcxcléf2¢s§ﬁsptsn%z-" KB Brpkag >

Jhept ane- a a i d 988) 31,
A R R R ¥‘?f§§1f‘%&§§%“5p‘8ca$d;$“eﬂ4%?“§%§ss§§ﬁ§’s %%scr. bed

i n Exangl dloﬁﬂﬁopwlmme)weméqard)dtesddlasldesmhetmePmntZA 8 ptdddd thinilem z 370
(M+H) +. Exanple 45B (1

45, ~- 2- (GCEWPBH“@@%{W‘EWV 3~yridinyl)-2.5-di azabi cvcl oL2. 2.1 ]i hept ane

4- et hvl benzenesul fonate 20 The product from Exanple 45A ( 1.00 g, 2.7
mmol) in EEOH (2.0 nL) was treated with 4N HC /di oxane (5 nL) and then
heated at 60 C for 4 hours. The redédanple I§Bture was allowed to cool to
anbi ent tenperature _and then concentrat ed under reduced pressure. The

resi dfe was puri fi@8.48¥2g5cshlqro-Lapynidimily Zpedigzabicyclofhiy] heptane provi de t he
free base of the title corrpound (Odiﬁ (ﬁogrh 25 @ light yellow solid. The free
base was 25 treated with 4-nethyl nic acid (0.356 g, 1 eq) in a

M ni mum anount TRE pRIdatt frevh EXAmple18/£%aé Rl CRIE SICINARRr todfrd iiRduced
pressure to produce the title conmpound (0.78 g, 72%%/| eld) as a white

sol i d ' dilyRchlveidsalg 031 NME. (BME(rd,, 300 Miz)D. D00, 2HM)3,2-3.308,4H3,4.6=12. 0

=, Sl e {5 ot g

30 s{mg/m Btz 4 A%/t M) ty+4nai . cal cul ated for
C HN§I\I3C10 ss)Hg e clzl@41(5'1@'1(3%?})0”N Pt N, 3o+mFound C, 45.12; H, 5.68:

d
0

ArBAhT W
o0 .

(
J
f
5.
S

N, 9.209. -5 uu~ Zoo3 Ex 121819
3-(5-chloro-2-

dihydrochloride

20 Example 19A

-3.8-diazabicyclo[3.2.1]octane-8-carboxylate

tert-Butyl 3,8-diazabicyclo{3.2.1]octane-8-carboxylate, prepared as described in
(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

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,
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2- (6- et hoxv- 3-pvridinyl)-2,~-diazabicycloL2.2. Il heptane

4- et hyl beW?eWé"QZﬁ Sfonate 5 Exanpl e 46A tent-butyl ( 1 R~4R)-FT/US00/01620

j 6-met hoxv- 3-pyridinvl)-2.5-di azabicyclor2.2.1 ] heptane-2 carboxvl ate The
product from Exanple | SB and 2-net hoxy-5-bronopyridi ne (purchased 10 from
Frontier Scientific) were processed as 3lescri bed in Exanple 15C to provide
the title conmpound. Ms (DCI/NH,) mz 306 (MtH)' . Exanple 46B ( | R 4R~ 2
~6- met hox-. - 18 L p

4- et hvi beéeﬁg{éuﬁp C;an%‘ezzq;ﬁ 4@& odg gin%é%%gp% Qﬂh%ipaaiﬁgrzbgé{ésed

descri bed J=3.184anH)c9.2Rbt. a. mpMSie)(thHg)irhAz@ZQ,cﬁmqhmﬂ{)“ H NVR ( MeOD, 300
MHz) S 2.0S (d, J=I 1.0 Hz, 1H), 2.28 (d, J=11.0 Hz, IH), 3.25 (dd, J=3.0,
12.0 Hz, 1H), 3.35 (s, 2H), 3.72 (dd, J=3.0, 12.0 Hz, 1 H), 3.78(s, 3H),
4.48 (t, J=1.0 Hz. 1 H), 4.61 (s, 1 (d, JllOHz 1 H, 7.28 (dd,
20 J=3.0, 9.0 Hz, 1 H), 7.53 (d, J:M H; M (DCI/NH3) mz 206 (MtH)
", Ana$. cal cul at eqd1RAHIR)Q-BEyrMinsethdH-105-diashbi€icldf8.20 Thepthne6. 25; N, 10. 90.

Found C, 56.14; H, 6.12; N, 10.52. Exanple 47 25 ( |

R 4R) - 2- (6-chl or o- S-net hyl - 3- nyri &mﬁm@i azabi cyclo[2.2. | Theptane
4- met hvl benzenesul fonate Exanple 47A tent-butyl ~ |

R 4R) - 5- (6-chl or o- 5- net hyl - 3-pyri di nyl)-2. 5-di azabi cycl o[ 2. 2. | | heptane-2
30 carboxvlate -~ .~~N 2003 WD OO¢ @20 T/ USO0/ 01620 74 The product
from Exanpl e 15B and 2- chI oro 5- |o 0- -rre yI pyr|d| ne) prepared as
described in (US Z1RIR)PIFI-meathw posdfony i ¢

provi the title corrpound I\/B I./N)7 £ 3{24 (I\/H-|)+ 5 Exanple 47B
R, 4Rl =2- (6-chl or o- 5- net hyl - 3- p#ﬁ%—ﬁ?ﬁ%ﬂm‘ﬂ%‘abl cYcl 0~?.2.1 i heptane
4- et hyl benzen i -Niaf Lifbiy Fx@opl e 47A was processed as
described in Egm 9}3?-%@ ygj\}/ll e%t he )'?HI e conpound. "H NMR (CDC 3, 300

Miz) 8 1. %etbﬂphmu)smf@ayﬂivxy}byH))hdmy%e‘i@' ‘Me‘mﬂ‘emfm‘mﬂl &2 (s,
3, 3.00 gl) b]regargdasgescng_% in %J M. Ehdm. ((1390)23H) 1343}4) ayee

(aminomethyl)pyridine (1.0 g, 9.3 mmol) in 20 mL of toluene were heated under reflux

15 for 16 hours. The mixture was cooled, filtered, and the filter cake was washed with 20
mL of toluene. The filtrate was concentrated under reduced pressure and the residue was
purified by chromatography (silica gel; hexanes:EtOAc, 9:1 to 1:1) to provide the title
compound (410 mg, 46%). 'H NMR (DMSO-d,, 300 MHz) & 0.86 (d, J=8.5 Hz, 1H),
1.62 (d, J=9.7 Hz, 1H), 2.42 (s, 3H), 2.44 (m, [H), 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

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 reérystallized from EtOH/EtOAc to provide the title compound (332 mg,
80%). 'H NMR (DMSO-d,, 300 MHz) § 2.22 (m, [H), 2.47 (m. 1H), 3.29-3.48 (m, 2H),



J:3.0,90Hz,1H),388(s,1H),4.29(s,1H),672(d Jﬁ ﬁgl)
56 (d, J= @Hz 1 H: MS (DCI/NH3) miz 224 (MkH)+ Anal . Jl edlB
C,gH, 2N, O, “27!1%0 C, 54.12; H 5.65; N, 10.52. Found C, Ba@T/X$00/H626. 80;

N, 10.18. 15 Exanple 48 ( 1

R 4Rl -2- (5, 6-dichloro-3-p.,vridinyl)-2.5-diazabicycloj2.2.1 ] heptane

4- met hyl benzenesul f onat e Exarrpl e 48A 202tert-butyl (1

R 4R) - 5- (5, 6-di chl oro-3-pvridin~l)-2,5-di azabi c~ctof2.2. | iheptane-2

car box~r | 313§ () eHpr N6, IfH)pmlana&m(m ZEDB5 #9dny, 28H.48.6h{mr H)H8i6admpYH) di ne,
prepared as described in é)US 5,733,912) wer rocessed as described in
Exanpl e 18@8t&%3%mandtle Mt QINHQWQGWH)\BROMNRH@T%%Jﬁﬁﬁ(XM+H) +. 25

hoptane. IR hERB0G, iAot SR8 Tl PR BB T A vas” ~

processed as described in Exanple 2B to 30 provide the title conpound. 'H
NNIR (MeOD, 300 MHz) b 2.07 (m 1H), 2.30 (m 1H), 3.28-3.34 (m 1 H), 3.47
(s, 28), 3.7L (dd, J=2.0, 10.0 Hz, .fMP_%BB(tJlom 1H, "'5J U
N 20@3 V\DOO/447\"34 | =3.0 Hz, 1
H, 7.77 (d, J=38"ppr=l3-(PeEVIORY D Ackelpistihgpiane o) cyj at ed
for C'H 9N30~SC1, 0. 0~ Et OH C 4419et9@lberl‘z'ené§uﬁ§natl¥ 10. 04. Found C, 49.22; H,
5.04; N, 11.05. 5 Exanple 49 — ——

b- (6-chl oro-3-pyridinvl)-2.6-diazabi c~cl 0(3.?.1 octane

bi sl 4- met hyl benzenesul fonate) Exanpl e 49A 10 tent-butyl

2. 6-di azabi cvcl 0j 3. 2. 1 Joctane-2-c 2 The product from Exanple 35B
(1404p0. O. ?'e‘i?bﬁtv ('1)5 4§L59'3Eém%xﬁ@ﬁ%nﬁ%%%ﬂ[&pl‘%‘fvtlf 2Blafd oW th
tri et yl am ne 1 ar-te ar carponate. The SOl utr o was

stirred for 2 hours dlluted W|th Sedr m &d aqueous KZCO,, and extraced
wth CH-Clz (2X). The org ni c _extracts were conbined, dried (Na,S04), and

concent r at ed 1'3‘r“c1l?\'éFé!1r(1|S e%d'BF‘&i@(ﬁlQ{zfzol]b‘?RS%ed%'C%.r@ex%eaP'%%d fess oil. A

cnder " oncasbysadif P Mef Sed (L3801, AT Rod B Ry R brdBb Ryl | 2

renoved byreparkd ﬁ@ﬂés@ﬂbéd’ihgusfs m3p9nm wefe éeriplddenctéiding!to tvaysrBdedutdne fi l t r at e

was concentrated to provi 106 . 91 9% the title conmpound as a
col o essdesetibedvi Exaropleni4sjo mrpwdzilse wtig¢gmpoundo MA (PEYNH,) m/z 382
(M+H)".
20 4-methylbenzenesulfonate

The product of Example 21A was processed as described in Example 2B to
provide the title compound. 'H NMR(CDCI,, 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, J=3.0Hz, 1H), 7.78(d, J=3.0Hz,
25 1H); MS (DCI/NH,) m/z 282 (M+H)"; Anal. calculated for C,,H,,N;0,S¢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-methvlbenzenesulfonate



20 Exanple 49B tent-but-, vyl
6- (6-chlo ~rridinrl)-2,6-diazabi cycl of 3. 2. 1] oct ane- 2- carﬁoduutzoq:#ue

pr oduct fr‘g%%%g Ie 49A and 2-chl or o- 5- i odopyri di ne were piPCTANIEH 626
described in Exanple 1 Ato provide the title conmpound (30%yield) as a
light yellowoil. 25 M5 (DCI/NH3) mz 324, 326 (MrH)+. Exanple 49C
6~6- chl or o- 3=pvri di nvl ) -2, 6-di azabi cycléf3.2. | |octane
bi s(4- et hy, | benzenesul fonate) The product from Exanple 49B (40 ng, O0.12
mol) in EtOAc (3 nlL) was 30 treat &kamipldi22a t ol uenesul foni ¢ aci dnonohydr at e
(59 ng, 0.31 mmol). The sol ution was refluxed for 2 hours and aIIowed to
cool to anbi demt-butvies.43wd-£5-hydsg ertiazahicyelof2. 11 ~
00/ 44755 PCT/ USOO/01620 76 a preci p|t tel ;I;he precipitate was triturated
with diethyl ether (2X) and pl aced m—gh vacuumto provide 70 ng (85%
of the title c ct EMinbR B {050 g,H. MR in@Of ( H, 2. |
4-2.2 8 (m 3%%9*266896}%5? bR AR (dt, Ml in A;'S%“)m,ss 31 (dd,
J= 6 65 131reated-|w;thjlOde/G((B&g)dmddx:all?ydIogm atmoﬂ)here:}latmacdwc Jors, hhurs:lz 1 Hz,
1 : , 7.25 (dd, J=3.2, Hz, 1 , 7,36 (d J=8.5 Hz,
4H) 7. 4oT§farea U@rgwtwe “@SHJISW?d B0y o ayaient tr:alpera@ anfl g C%tafystawas 9 Hz,
1H); M ( 4, Mk :
C'H, 4CIN, %’@gt@ Hé rﬂl&até@‘ Té%g %ﬁct,rétsl. 6%“‘%?%@3%;@"}’%“&93‘125 Shmpshed with 5.
5.43; N, brik] dnéd(Mgs0p| sndidndntrated under reduced pressure. The residue was
azabicyclo[2.2.1 ] heptane bis

R 4Rl - 2- (5- am nocar bonyl - 3-pvridi ny| | -2, 5- o] ]

4- et hy| b@ﬁ%@mhr%gp@)apw%é}% @Wa@Hﬂgﬁzﬂﬂ&? povide the title compound

(IR 4R) -5 i i (" 2.2.11 hentane-2
car bi)@Yl adﬁﬁﬁ%bg?@aél?fg%’é %gnqoéi&l Nﬂ(?ﬁn\ﬁqg "g?%?e@ lc'iﬁffaccor ding to the
procedure described in Exanple 38A to provide the title conpound. M
(DCI/NH3) mz 319 (M+tH)'. 20 Exanple 50B f |

R. 4R1- 2- ( 5- ami nocar bonvl - 3_, pp~r i diExample228 azabi c~rclof2.2. | |heptane
bi s~4- met hyl benzen £,9a8at. e b £ 50k QA pas processed as
described in Exa 35 i 5 A SRR S ENVR (MeOD, 300

Mtz) 8 2.26 (d, J=12.0 Hz, 1 Himeh nesdifbdatd® Hz, 1H), 3.41-3.52 (m
3H), 3.82 (dd, J=2.0, 100Hz_‘F4§‘i1 4'@_('65 t, J=1.0 Hz, 1 H), 5.96 (s, 1 H),
8.1418dd, J=1.Bhe produqtfrom Exgmplg 224 was proeezsedl asescribeg in Bxammle @B tg=1. 0 Hz,
1 H; M e N a1 7 2094 € _ S20. 40
TsOH 1.0 &ngeg‘ o Spgrpound.; “@W&(%ﬂgﬁéé\ﬁﬁaﬁgﬂ%&&ﬁ@ﬁ%‘? . N, 8.76.
2.28(d, J=13.0 Hz, 1H), 3.32-3.42 (m, 3H), 3.71 (dd, J=4.0, 10.0 Hz, 1H), 4.51 (s, 1H),
4.68 (s, 1H), 6.62 (1, J=2.0 Hz, 1H), 7.51-7.56 (m, 2H); MS (DCI/NH,) m/z 192 (M+H)";
Anal. calculated for C,;H,,N;0,8°0.55 TsOH+2.35 H,O: 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.48)-5-(6-methvl-3-pyridinyl)-2.5-diazabicyclo[2.2.1]heptane-2-carboxyvlate

tert-Butyl (1S,4S)-2,5-diazabicyclo[2.2.1 Jheptane-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 (DCUNH;) m/z 290 (M+H)".



30 Exanple 51 -5 ~uN zoo3 WD 001 44755 PCTI Us00/ 01620 77=§ YUN 2003

R 4R) - 2- (6- chl or 0- ~- met hoxv- 3w i di n~| ~- ~5-di azabi cvcl ~2.?.1 Ihept ane

4- et hvl beNPHME4TRSf onat e Exanpl e 51 A 5 5- br ono- 2- ohl or 0- 3- nEdtosoppys20di ne
The product from Exanple 40B ( 1.2 g, 5.8 mvpl) in diethyl ether (5 nlL) was
added to a suspension of NaH (181 ng, 7.5 mmol) in dry DW (30 nL) and
diethyl ether (6 nL). After stirring ats&anbient tenperature for 30 m nutes,
the m xture was treated with a solution of iodonmethane ( 1.06 g, 7.5 mmol)
in diethyl ether (3 nmL) and stirring 10 was continued for an additional 30
m nutes. The reaction m xture was quenched with water (20 nL), extracted
with diethyl ether ( 100 niL), driedEkAMaple:2BB and concentrated under reduced
pressure. The resi due was ur|f| ed on. Sl Oz (et hyI acet at e/ hexane, 1/4) to
provide the title dSBdk gtiryb3rpyridand)-28 sloldsl hentane\/s( DOl / NH3)

m z 222/ 224/ 226 (IVH-|)+ 15 Exanpl £ (lR 4R~

5-1" 6-chl or o- 5- met hoxy- 3- pyri drﬁy'fr%@é—%&g&tsmu Yé cloj2.2.11he" pt ane- 2

carboxyl at e TheThy mdasd: flonORxAHHEREA Wobprévesketias dpycoiied in ExoiplEaB APl € 51 A
were 20 processed as descri bed In Exanple 15C to provide the title conpound
(74 % yi CIRpvidREere aarmpuntz H NOIRNADYL, J0BMHe) & 154 (& 158, 0bRz 1H), 1.93

4ot vl b ETIEA B 22 Y dbroe 7 SR B R P00 @0 FRSRE RS o
gle\s;er i ?ﬁ/g 30 @H%msz(@ tm arz@\(g ohenft @qsgad s, GOITIDD(PHWH%@W/M%J#' L HZH

H), 2.97 (&; lH}-|}7,85:{d58=2(QIEIIz nHBws(DQI/NHmzﬂqe)(MﬂmsAﬁalsaﬂqumem 3. 89
S

% o6 g hoss S ol Sab o o hioha.” ¢

C, $H, ~N, 04§GlgR 25 TsOHO. b0 H O C, 50.93; H i.45 N, 9.02. Found C, 50.94;
H ~~7:17,78.9~. -5,~UN2003V\DOOI4475578 Exanple 52 ( 1
S, 4S)-2-(5-pyrimdinvl)-2.5-diazabicyclo[2.2.] |heptane

~

Example 24
-2.5-diazabicyclo{2.2.1}heptane

i5 4-methylbenzenesulfonate

Example 24A

The product from Example 15B and 3-bromopyridine (available from Aldrich
20  Chemical Co.) were coupled according to the procedure described in Example 15C to
provide the title compound. MS (DCI/NH,) m/z 276 (M+H)".

Example 24B

25 4-methylbenzenesulfonate
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, IH),
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;0,50.45
H,0: C,57.43; H,6.21; N, 11.82. Found C, 57.64; H, 6.11; N, 11.43.



4- et h~r | benzenesul fonate 5 Exanpl e 52A PCTNS00/ 01620 tert- mjﬁy L{ 12@?,
5-(5-pyrimdinvll-2 5-diazabicyclo [2.2.1 ]heptane 2- car boxyl ‘e‘ M tyl
( 1S, 4S)-YOMGEEabi cyclo[ 2. 2.1 ]hept ane- 2- car boxyl ate (33@ar@yseefe2omol ),
prepared as described in (J. Med. Chem, ( 1988) 31, 1598-161 1 ), and 5 10
br onopyri m di ne (purchased from Acros Sci entific) were processed as
described in Exanple 15C to provide thé5title conpound (99 %yvyield).
MS(DCI/NH3) mlz 277 (M+H) +. Exanple 52B 15 ( 1
S.4S)-2-~5-nyrimdinyl)-2,5-diazabicvcl o[ ?. 2.1 | heptane

4- met hyl benzenesul f onate The product from Exanpl e 52B was processed as
described in Exanple 2B to provide tmjl% conmpound (33 %yield). "H NW
(MeOD, 300 MHz) 8 1. . 3.67 (dd, J=2.0,
8.0 Hz, 1 H), 3.79 ( 5 icygoll2. Tlheptang " g 57" (s, IH):
IVB(DCI/NH) n12|77(MH—|) A e bt r C, bH, oN40, SO. 10 TsOHO. 25
HO C 5419 H 580 N 15. ??r#"e%gné-‘c{i@%—'%t% H 5.89; N, 15.17.
Exanplse 53 25 ( 1 S 4S)-2~3-auinolinvl)-2.5-diazabicyclof2.2.1 ]heptane
acetate Exanple 53A ten-butyl ~ S

4S) - 5- (3-aui nol i nYl ~- 2. 5- di azabi cyc;E—’@fl‘.PﬁL?-‘-s—Arl hept ane- 2- car boxvl ate 30
tert-Butyl (lpib : 1], Tl o] o 1aPY epared
as descri bed \Y, . I8¢ S

3- br onoqui nol i I'me(pmtﬁﬂhﬁsmdixamp& Mwﬁ@ﬁ@cé@a@&fréﬂ@%th@@r&ﬁ[ﬁkl S00101620
fromthe Aldrich Chem cal Co.) were coupled according to the procedure
descri bed deseribgé ipExample 28A g pravirde thedtle FQmIéOllilénMﬂgC/Ekla)rﬁﬂ 227838 5 (1
S. 48)1 ﬁz@#@no' i nyl)-2.5-diazabicyclo[2.2.] jheptane acetate The product
from I(:Jxa 3A was processed as described in Exanple 34B to provide the
crude hydrochloride. The crude hydrochl oride was purified by preparative

Example 25B
IR.4R)-2-(3-pyridazinyl)-2.5-diazabicyclo[2.2.1]heptane

4-methylbenzenesulfonate

15 The product from Example 25A was processed as described in Example 2B to
provide the title compound. 'H NMR (MeOH, 300 MHz) § 2.11(d, J=12.0 Hz, 1H),
2.26-2.39(m, 3H), 3.65-3.82 (m, 2H), 4.60 (s, 1H), 5.09 (s, 1H), 7.30 (dd, J=1.0, 9.0 Hz,
1H), 7.57-7.65(m, 1H), 8.56 (dd, J=1.0,6.0 Hz, 1H); MS (DCI/NH,) m/z 176 (M+H)";
Anal. calculated for C,(H,,N,0,S+0.25 TsOH+0.85 H,0: C, 52.41; H, 5.87; N, 13.77.

20 FoundC, 52.45; H, 5.88; N, 13.69.

Example 27

25 4-methylbenzenesulfonate
The product from Example 15D (140 mg, 0.37 mmole) in DMF (5 mL) was

treated with triethylamine (0.26 mL, 1.8 mmole) and bromoacetonitrile (0.03 mL, 0.43
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)



HPLC (Waters Nova-Pak HR C 18 6 pm 60~ 25x 100 mm 0-95% CH3CI 10

NH40AC over, 293 mnutes at 40 nL/mnute) to pI’OVI de the tltlé'ﬁod'hﬁﬂ ter

renoval of 9 #&1¢s under reduced pressure. 'H NVR (MeQOD, 30RCTIVHED0/08620. 90

(s, 3H, 2.06 (br d, J=11 Hz, 1 H), 2.24 (br d, J=11 Hz, 1 H), 3.30, (br s,

2H), 3.41 (d, J=10 Hz, 1 H), 3.84 (d, J=10 Hz, 1 1~), 4.33 (br s, 1 H),

4.80 (br s, 1 H, 7.34 (m 1H, 7.46 O 2H), 7.73 (br d, J=7 Hz, 1 H

7.87 (br d, J=7 Hz, 1 H), 8.5 (br d, J=3 Hz, 1 H. 15 Exanple 54 ( 1

S, 4S) 2- Lap@tothbied Sehhi- ﬁqé@)g?ﬂehz&:e&rlﬂinﬁ:z@m m%glcilﬁmmolbﬁ@tp%kﬁd@%t ate 20
Exanpl e 54A tent-butvl

4S) - 5- ( 3- rwemmpeunds@ﬂmgﬁ@%/ymdz 51 HIMR 4D} @,,3000Y121z2.512. } hépt 2R 239 (s,

Thept ane. 3ct bhatife 2%%{5%@&%53 R4 T 0 356355 @rediD 410100

31, 1 5985%56%%%34@@5 IR0 73adREhXuI7oRl i 49 £28-23eRAERAN CFloRfy, descri bed

in (US 3 oupl ed ‘accordi ng to the proceduré scribed in
Exanplse 1J#8.10 Hx MY (d)é=2.94 He, Hd)ﬁW(IDICI/HXﬁ)TmH BIBABHHY, 266

S, 4S) - 2- (3 nmet h¥I-5 i sot hi azol ﬂll—%@% di azabi cycl%\ 2.1 Ihe tane 30 _
acetate (BN cAoal salsubasedsior £5 ﬁéﬂ@l*@i’ﬁ%@ LR PR b 101501?1“ Exanpi e

54A was pr, I nple S3B to provide the title
compound. PEEN %ﬁﬁ?{&%ﬁé@%%wéﬁﬁ@ 84(s, 3H), 1.86 (m 1 H), 2.04 (br d,
J=I 1 Hz, 1H), 2.18 (s, 3H), 3.06 (m 2H), 3.16 (br d, J=10 Hz, 1H), 3.30
(m 1 H), 4.05 (br s, 1 H, 4.17 (br s, 1 H, 5.99 (s, 1 H. 5 Exanple 55
(1 R4R)-2-1thienoj 3.2-b] pyridin-2-Yl)-2,5-di azabi cvcl of 2. 2. | ~hept ane

acet gt.e 10 Exanpl e 55A tent-butyl

R 4R§lt05 ~t hi enoj 3. 2-bl pYri di n-2-yl ) E32BRIE28) i cvcl 0f 2. 2. 1 | hept ane- 2

car boxyl ate The pr . @mnlgxﬁ (ﬁn B Atz phi nd, 2- b] pyri di ne,
prepared as described 1n ! wer e processed
as described i ThEpemduktefrars Elcamme(ﬁ/’pms'trga;ed Wethttnﬂuqoa@m@mddnetﬁxlam)l e 55B

ace? at4§) Zéhlg’ﬁg &%85“’?@8%@% eé’Xr 0%5 ib @ég]'aeg%’leg %B’égﬁ P‘B‘gﬂplt (r;]me
Exanpl e 53But&y @‘r’_e%gféiﬁn&ﬁx% rééxadeewgsogmmeaqn Sid, AvEMEeMRGB, ép/@ /Mﬁ)o%l ?nZ

(s, 3H), 2.04 ( (br 4o, J=11 Hz,
H), 3541 (onprogide théBUtYeﬂcc(mtthunda&@yelbW-igumlM&(D@I/BB'IJI tw'z 321 (M’rbl) 2383 (br S,

ﬁwifg%}H) 701(dd J=8, 4 Hz, 1 H), 8.01 (br d, J=8 Hz, 1 H),

9 (b
20
4-methylbenzenesulfonate
Example 29A
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 SiO, (5%MeOH/CH,Cl,) to
provide the title compound (0.72 g, 92%) as a white solid. MS (DCI/NH,) m/z 276

30  (M+H)"



25 Exanple S6 9- 6~-c_hloro-3 pvridinyl)-3,9-diazabicvclo[4.2 Ilnwazm3
fumarate 30 Exanpl e 56A tent-butyl 9-nethyl-3.4-di azabi ~clo

] nonane- 3-W&W8d4%#Fate '5 JUN 2003 WO 00/ 44755 PCT/ US00/ 01@# n&mmouno

9- Met hyl - 3, 9-di azabi cycl o[ 4.2.1 ] nonane (4.60 g, 33 Mol ), prepared as
described in (US 2,999,091 ), in CHC3 (50 nL) at 0 C, was treated with
triethyl amne (6.7 g, 66 nmol) and di $3-butyl dicarbonate ( 14.4 g, 66
mol ). The mxture was allowed to warmto anbient tenperature and and stir
for 12 hours. The reaction m xture p@smpR Yashed in succession with
saturated NaHCO and br| ne The organl C pﬁase was dried (MySCa) and
concentrated under dpganeonpound (99%

yield). M5 (DCI/NHS)Mniz 241 ( )+ Exa |ﬁ'565 10 t- but yl
3, 9-di azabi ~cl of 4. 2. 11| nonane- XE%M@S@&&E@#% product of Exanple 56A was

processed (on r 36 to

provide the tit e%ﬁ%ﬁﬁ%%@%ﬁ Yo yi eﬂ%ﬁ@%ﬁ%#ﬁ@%@@&@@?&% 241

( M+NHS) +. pﬁﬁ:@taﬂptlec&ﬁﬁoanddeWMR (MeOH 300 MHz) 6 2.13(d, J=13.0 Hz, 1H),

9- ~6- chl oro- 3-nvri di nyl ~- 3, 9- di azabi cY {'[()_)-521-15([5' &onane- 3-carboxyl ate The
ot 5484

product of-2Bxathire BB 687. %B‘P)zfan‘é}@(sclla b3y36 dinE1 020 Hzol ) wer e

coupled a r

conpound ((i ’%7d§/q12FgI2§1 %9%%-@%—81‘ OE?Q@?BEH%mbEIgggyW}\?ﬂ@FH%O Exanpl e
56D 9~6- clalngl. Galuligd ifék OYH),NO 3-0I2 5 TebH83 H%Gl .C.92.3monams; Nurpgat e The
product of Exanple 56C was treated with trifluoroacetic acid according to
25 the pr bewtE.e52039; 33 éJ 1852- After purification by chromatography

(Si Oy 10% MeOH: 89% CHZCI,: | % NH40H), the free base was conbined with

furrarlpc acid ( 1.1 eq.) in hot EtOAC. Upon cooling, the title conpound

separated as a solid in 97%yield. g ()CD oD, 300 MHz) b 1.84-2.08 (m
3H), 2.22-2.56 (m 3H), 292302(m 316329 m 2|—|) 3.58 (d,
J=4.5, 13.5 Hz, 1 (H.4Sk24% A 62 2chlheptade, 30 6.67 (s,

\2/\[|_)|) 60/7442].§5(5$1 2H) 1 7.86 (S ]b -mN%) IPCI:IZCHCSUI}OHW{C 238 (NH-H) - 255 (NH-NH4)

15 Example 30A

-2.5-diazabicyclo[2.2.1]heptane-2-carboxylate
tert-Buty! (15,4S)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate (0.300 g, 1.01
mmol), prepared as described in (J. Med. Chem., (1988) 31, 1598-1611), in anhydrous
toluene (30ml) was treated with 2-fluoro-5-iodopyridine (0.34g, 1.52 mmol), available as
20  described in (US 5,733,912), Pd,(dba), (0.028 g, 0.03 mmol), (S)-(-)-2-

(diphenylphosphino)-2’-methoxy-1,1’-binaphthyl (0.028 g, 0.06 mmol), available from
Strem Chemicals, and sodium tert-butoxide (0.248 g, 2.58 mmol). The reaction mixture
was heated at 80°C for 5 hours. The reaction mixture was poured into diethyl ether (100
mL), washed with brine (100ml), dried (MgSQ,), and concentrated under reduced

25 pressure. The residue was purified by chromatography on SiO, (3%MeOH/CH,Cl,) to
provide the title compound (0.095g, 21% yield) as a yellow oil. MS (DCI/NH,) m/z 276
(M+H)'.

Example 30B
30 (1S.45)-2-(6-fluorc-3-pyridinvl)-2.5-diazabicvclo[2.2. 1 theptane

bis(4-methylbenzenesuifonate)




82 "7 5 J U N 2003 PCTIfJS00/ 01620 Anal. Calcd fox C, ZH~6CI M%gm? (]g
54.32; H 5.70; N, 11.88. Found: C, 54.33; H, 5.77; N, 1.77 anple 57 5
3-(3_pyri WOMW#4735 7_di azabi ¢ r~cl o(3. 3. | | nonane PCT/US00/01620

bi s(4- nmet hyl benzenesul f onat ~ Exanpl e 57A 3-(3 pyridin~)-3.7-di azabi cycl oL

. 3.1~ nonane 10 3, 7-Di azabi cycl o[ 3.3.1 )nonane. prepared as described in
(Garrison, GL. et. al., J. Og. Chem 588, 27, ( 1993) 7670), and
3-bronopyri di ne were processed as described in Exanple 1 A The proportions
of reagents weirge GRHIGE rm & )3 (0.02
eq), BINAP (0. 05egq) an%lﬁjNaCI Bum1a%pt§g§s$e§@§dﬁé?b@gé%pagﬁﬂ#ﬁﬂl?@

obt ai ned pmvﬂ;&%qudbdombbmd thrNMR:{MeOih 309 MHas& 2d6r(dnitl@dgrdphyH)(2R9i ca 15

AL by JE U IR K

bi s(4- et S C eat ed
with p-to u ghlwcI gcrbl%o(ﬂ%i’zlzg ég;%) @%3%@%@3 @gir@b? 77?5& yslH% lized
from &t hams (mMGH m/zprga\/(n\@aq)t'h&néu &allcmmedmﬁmmz(,ﬁgﬁgsyﬂ-elw)rsoml YR
(CD30D, 300MHz) 8 04 2I—g,4 HI‘JM 2H), 3.23 (m 2H),
3.3l (m Befy: C351590(fﬂ>d5 23%\41@.- E@ndﬂﬂfl 14; 5(56dN 2014 Hz, 2H), 7.23 (d,
J=8.09 Hz, 4H), 7.67(d, J=8.09 Hz, 4H), 7.88 (dd, J=5.52, 883Hz 1H,
8. 20- 8. 24(m 25 2H), 8.50 (d, J=2.57 Hz, 1 H); I\/IS(DCI/NHS) m z 204(|VHrH)+
Anal . cal culated for C, ZH'N2. 2 TsOHHx Q_T@eﬁﬁ 01; H 6.04; N, 7.15. Found C,
5625H610N679 5Exarrp|e58. _

3-(6- Chl or 0- 3~yri dib¥b)-2% 1 g pig H1G

4- et pvl benzenesul fonat e ' Nb2003 00l 44755 PCT/ US00/ 01620 83
Exanﬂ e 58A 3-(6-Chl oro-3-pyri éﬁﬁ—g‘—f—%ﬁﬁgﬂgﬁ” cyclo[3.3. Ilnonane

3, 7-Di azabi cycl o[ 3. 3.1 ] nonane, prepared as described in (Garrison, GL.
et. al., J. Og. Chem 58, 27, (1993) 7670), and 2-chloro-5- |odopyr| di ne
wer e processed as 5 descri bed |n a_@pbiﬂ . The crude was purified by
flash chro torh 9Q; ). to prowdethe
title conBSupEYy f

3~6- Chl or o- 3- L

4- et hyi benzeﬁtggtl ﬂ,@yg SQS ﬁaeig%&@;@l@%@&ﬁ%%&%&%&g@%%rg?ared M
p- t ollGenedeskribad ia (Advied. (C]heih AAP8rid, 1568- bfbltlaJ adB Sdihrdnopxrr@mi al l'i zed from

ﬁnté'? "3 2. 0o tedsPgmn As R oy 5qh§gstegrt§ he@[@%u?—gd %?-15’? Pl ae?ﬂ'?dl?gﬁee F. 335
(m2H), pr%Zec{upéjdes%nﬂJgd %%J%p]ezm to ﬁro@fﬂe(tﬁgtltl;éorﬁgom. I\%@(DCY/N%%) by J=8.14

354 (M+H)".

*._-'..

20 Example 31B

4-methylbenzenesulfonate

The product of Example 31A was processed as described in Example 2B to
provide the title compound. 'H NMR (CDCl;, 300 MHz) 8 1.92-2.10 (m, 2H), 3.21 (s,
25 2H), 3.60-3.71 (m, 2H), 4.05 (s, 1H), 4.38 (s, 1H), 6.97 (t, J=1.0 Hz, 1H), 7.90 (d, J=2.0
Hz, 1H), 8.03 (d, J=1.0 Hz, 1H); MS (DCI/NH,) m/z 254 (M+H)"; Anal. calculated for
C,;HxyN;0,SBre0.30 TsOH: C, 47.99; H,4.72; N, 8.79. Found C, 48.02; H, 4.95; N,
8.87.

30 Example 32
(1S.48)-2-(5-cvano-3-pvridinv])-2.5-diazabicvelof2.2.1Theptane




Hz, 2H), 7.34 (d, J=8.13 Hz, 1 7.57 (dd, J=3.0S, 8.81 H,= d,
J:8H)13HZ 2I(-|) 8.15 (d, J3H)39HZ 1(H) M5 (DCIINH3) mz ggi)slw&lmg

Anal . cal CWPHOUTSFor C,,HG6CIN3 1.1 TsOHO.5 H, O C, 54.25; HPCIH0/006209. b3.
Found C, 54.05; H, 5.60; N, 9.61. 20 Exanm~e 59
6-y3-nyridinyl)-3.6-di azabi cycl oL3. 2. octane Exanple 59A 25 2-f
(2-ni tronhenyl | sul fonvl | -2-azabicyclol 59.2. | |hept-S-ene
2- Azabi cycl o(2. 2. 1] hept-5-ene (52.5 g, 54 nmole), prepared as described in
(J Am Chem Soc., ( 1985) 107, 41g,gﬁngegzéyegmgp,ggzenesulfonyl chloride (
119.6 , 54 mmole), and triethylTamne m_, 0.54 mmole) were conbined in
nmet hyi ene chl oride (500 nL) under a nitrogen atnosphere and stirred fox 16
hours. The reaction m xture was 30 Euen(ihgz with water (500 fnL) and the
phases separated. The organic phas ed with 2M HO (5 x 100 rrL)
dried (M ) 1
The reSIdﬁ% burAR S SNSRIl AHLE 4(721%.5

5 ~ul§ 2003 PthUfﬁ%HLﬁfl@fZExalnmlaBlmEI@@, mnﬁxdl))m&nﬁydrbos/@eg@mde)l\tme t| t I e
conmpound (23 8 23% vyi el d) / NH3 i H*, 298 (MtNH4)*. 5
Exanpl e 5460m mzwawéw@zlrr{m)o(ﬂﬁ’&mw mmewpﬂset@k&(talphmydmasmlee)z 1

Eami o soRag) sty S othe AREHIA pBd e G Bt ollf B8 ne Four

a stream Qﬁtrdgwq&ﬂoépa&ebqihblr@du&mﬁwah WwirealloGaad td edbl f Khbiet feMpEaiRY €
excess ozone. The m xture was treated 10 with di net hyl sulfide (2 m.) and

t he react i2pé pairrd inte digthyl gthen(I8@mi Therarganicsanere avashadawitle baredHeQ (1AFx er 30

(300) e SETRIL ARATHRSLS RiH Pl Ry e T Prdrofi o Mol Své%'eﬁr and the
reaction mpified &n SO r(smvrtegwen Ao torenad th@@ltIQQUﬁxPourH@ 90, i7gl

renoved by filtration, and the filtrate was concentrated under reduced

pressure. aThavhits solicsi MiS(DIRIANH)) Iz 381 Wi wat er (1 50 m), acidified with
6N HC1 (200 mL), and allowed to stir for 16 hours. Solid NaCOH was added to
bring the mxture to pH --13. The m xture was extracted with Et OAc (Sx 200

nL). The extracts were conbined, drpaehpid3SE. ). and concentrated. The
resi due was purified by chromatogra% y on S|I|ca gel (CHClI 3: MeOH 1 00: 0 to
P . H-digza ‘

95: 5)15% 0 provi de tH8.45)£ 3 123 htyRa) (DCl/ NH3) nmie
288 (M+H) +. Exanpl e 59C 3- benzvyl 3h6 di azab fcvcl of3 2.1 ]Joctane The product
of Exanple 59B (1.98g, 5 nmol eﬁ%—@l@ﬂ@g—ﬁ%s treated with 25

mer capt oaceti c g ?deﬁ@r f?oﬂExaﬂanem Ghs Babessdd 4Y mﬁ%@n&e&%pw%g, 20

mol e). After stifring under a nitrogen atnosphere for 2 hours, the
reaction mmdurtbewascqnomwd i HINMBaiMe QB TN HZD 8 2 (02d, Frt]B. (ke lék)ti att ed

and concerrat 58 il ikt g BBt Y Hrd eSS B MBSOt D HecThn o1 11 ca
ool G 3 A8 S5 Dot Bk Bedia, bony svfer o (BmAg sopound

(450 ngy, 45%vi el
201 (M+H)’; Anal. calculated for C|8H2°N4O S: C 58 05 H, 5.41; N, 15.04. Found C,

57.84; H, 5.47; N, 14.81.

Example 33
25 (1R.4R)-2-(6-fluoro-3-pyridinyl)-2.5-diazabicyclo{2.2.1]heptane

4-methylbenzenesulfonate

Example 33A
tert-butyl (1R 4R)-5-(6-fluoro-3-pyridinyl)-2.5-diazabicyclo[2.2.1 Jheptane-2-carboxylate




WO 00/ 44755 PCT/ US00101620 85 Exanpl e 59D ,

3-benzyl - 83 p, 3rridinvl)-3, 6-diazabicvclof 3.3. | ,Loctane ’I’ﬁeJMNdZQQSOf
Exanpl e 59 % 1.4 mol e) and 3-bronopyridi ne (340 ng,PCrsHosTE2he)
wer e coupl ed using the procedure of Exanple 1 Ato provide the title 5
conpound (306 ng, 90%yield). M5 (DCI/NH,) me 280 (MtH)+. Exanpl e 59E

6-1 3- pyri di nyl ~3, 6-di azabi cvcl o j: 3. 2. 80j oct ane The product from Exanpl e
59D (290 ng, 1.1 mmle), in ethanol (2.9 nL) was 10 treated with 20%

PA(OH), / C ( 11Th8prodiReRémEXAMPIOIRarit TOEHICT-RAOFRidIf WefeQfroe@sdday S.  The
reaction mxture was filtered and the sol vent renoved under reduced

pressur e. dessuibedin Emnm/agxomcp provide thy tidheampausgr % (DCENEy) m/z 294
CHCIS:I\/ECWNF%Q-I 9: I :0to 9:1:0. | ) to provide the title conpound (42
ng, 21 % ' HNI\/R(CD30D 300 MHz ) 8 2.17 (br s, | H, 2.91 (br s,
| H),3.40-3.70 (m 8H) 4.51 (m | H), 7.84-7.85 15 (m 2H), 8.09 (m 1 H),
8.19 (br s, 1 H; M5 (DC/NH3) nme 190 (M+H) +. Exanple 60

3-~3-p_yri di nyt) - 3. 6- di azabi cycl O(Mne

bi s~4- met hyl benzene f 2 Ex

3- benz~| - 3y6- di azabrey FRe=gf oduct of
Exanpl e 59C can betreated W t fRgbonate ( 1.1 eq.) in

nmet hyl ene chloride for 4 hours%%%&%%%emved under reduced
pressure and 2%hé¢ bmduetsofdixanplerHAwzlsbmccslsed)mdesmmnhyEkmpre@H de the title
conpound. Exanple 60B t-butyl 3.6-di azabi.c t ane- 6- car boxyl at e

The o DGLBToVEGh Hila REOYA HIMBACH 0 008 SHIRG: b7 8ihdT 50 fize Y. dcur e of
301 38y P d BePRRp 98 (o s JGPIRPL 2eny 3 AN-A S 9, 2Pl © 00

4 met hyl b8z eaash)| 4 06a, aH) G7EA, ZO0R m&usmsm&z@(xﬁhmpmgéxu f.oom
Exanpl e 60B can be processed according to the procedure of anple 2B to
provi de tH& HIILMS@SQHU%HHVZ WAMTR) Bl IMV ) riiAnad icaleulsteddpr ot i ni ¢

Subj bot ed Ao S2ethb SR LSt B BT T oA, KRG i e ¢

receptor as described bel ow and were found to be effective

15 Example 34

trihydrochloride

Example 34A
20

carboxylate
The product from Example 32A (0.267g, 0.89 mmol) in 30% NH,/methanol was

treated with Raney-Nickel (0.10g). The reaction mixture was stirred at ambient
temperature under a hydrogen atmosphere (60 psi) for 4 hours. The mixture was filtered

25 and concentrated under reduced pressure. The residue was purified by chromatography
(Si0,; 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

30 1S5.45)-2-(5-aminomethvl-3-pyridinv|)-2,5-diazabicvclo[2.2.1]heptane

trihvdrochloride



bi nders to the receptor. The In Vitro protocols for deter tlon
ni cotinic acetyl choli ne channel recept or bi ndi ng pot enci e% M\E
det er mi nedWA&0%44fi5ows. Binding of ['H -cytisine (['H -CYT) tRCTmESH0ONE
nicotinic acetylcholine receptors was acconplished using crude synaptic
menbrane preparations fromwhole rat brain 15 (Pabreza et al., Mol ecular
Phar macol ., 1990, 39:9). Washed nenbramnds were stored at 80 C prior to
use. Frozen aliquots were slowy thawed and resuspended in 20 vol unes of
buf fer (contai nfg, E“.@&H M @1\{1,,99 and 50 nmv
Tris-d, pH 7.?‘5"%‘?‘.&9Wer cer%???%:‘%ma(fézo Oof)il?Egt for 15 %%lut es, the
pel l ets \Nareatedasiﬂsﬁér}t[él(ﬁloxanB(OS vrdJ,)umft:r stirribg &if @nbie@OeMperatues forddwpnunds
were di sso ved1 i.n water to t ock sol utions., Each sol ution was
t hen di I utt i“f%w)erwm?"ﬁ@#%r qdyce WB‘F t9 REP G the dtle cappauRtPdddn seven
seri al ' e Byt 1
Hom)genat ?bA lkﬂ ?sn%ga?gégﬁi% Hﬁﬁ%{r(gt el n?ﬁ’(f‘ﬁdl—izggd.eié@ dgjtfr))lép?{zca € tubes
cont ai i n@.3he, Uam@H@jlmmesm 5&{h B19), @B3(a§s¥t=150rlﬂmwﬂ9t 4xse( Phgd.c8bove and
Hl - CYT 25 1.25 n in a final volune ~L. Sanpl es were incubated

1[or 60 mi KetldD. 4894s. R heh (% ABD.A- U1 i Itneselé (WBUW( NHp e85 | t er s

presoaked ol ye f ¢ o] The
filters a c@u’nt aY jﬁt}%ﬁ? ?%wu é%&\ﬁx}z@o}ﬁ%%m 1""i’EI § AdeE”’%@ﬁ

det erm ned:duﬂdt,haoggege@g@ Nf151®.pM (-)-nicotine and val ues were expressed
as a percentage of tot al bi ndi ng. 1Cso values were determned with the 30
RS-1 (BBN) nonlinear |east squares curve-fitting programand |ICS val ues
wer e nverted to Ki val ues using t% Ch;nég5 and Prusoff correction

(K, =ICS,/( 1+(ligand]/Kd WO 00/ 44 5 J U N 2003 PCT/ U500/ 01620 of

ligand). The results Qrgs.cﬁﬁ)}@-bl:;ﬁﬁdiﬂl)ij h&z&bic@j{b.zﬁﬂ. aemiee Nurber
corresponds to the synithetic anpl es described above. anples 1-17 and
20-59 are conpounds of the presenttrihngrophlpnds Exanpl es 18 and 19 are

conparative. Exanple | 8 is the 6-chloro-25 pyridinyl (2.2.1 ]Jderivative,
corresponding to Exanple 1, the 6-chloro-3-pyridinyl derivative; and

Exanple 19 is the 6-chl oro-2- pyridi%g%%%l ] derivative, corresponding to
Exanpl e 12, the 6-chloro- 3 pyrldl ny derivative. As a |lower K, value

i s norf%e deswable t bemzy d a:ns!am_ Al art®xplatg di nyl derivative
conpounds of t esent nvent e her af fqr. the neuronal

ni cotinic acet !}feeﬁﬂlf?f@ ?éﬁ"ébb‘fyé? ﬁg@ﬁ*ﬁ‘g p‘Wt?od‘ly 2(1%6& 3th R °tonmpounds.
Table 1 HyadiaRo 4080 ILF. L;et al. J. Med. Chem

{nM10. 041‘_’9%. 032043. 65622&1900826009> 1%&010037113671293138 AT4i1 W
001 44755 @B99R)CG502188%.44 30 nl63f1BA0 @d:¥ous ethanol at ambient temperature was treated

334140351 Y3909 RS G6S 4801) bR A BN A TR 80N 61620

20 mmol). After 45 minutes, the mixture was concentrated under reduced pressure and the

residue was diluted with saturated aqueous NaHCO; and extracted with EtOAc. The
organic extract was dried (MgSQO,) 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  at ambient 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,/MeQH) 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
Example 35B



5 J U N 2003 WO 001 44755 89 :
420. 02430. 57440. 03451. 6460. 25470. 009480. 01492. 7500. 83510. 1'0523@&32@635 055
0. 84560. 215W® ©R87530. 02592. 2 In Vivo Data PCT/1JS00101620 Det g&fi;8qdigdd ©f
Ef f ecti veness of N cotinic Acetyl choline Receptor Ligands as Anal gesic
Agents in the Mouse Hot Plate Paradigm5 An in vivo protocol was utilized
to determne the effectiveness of nicotigic acetylcholine receptor |igands
as anal gesic agents in the nouse hot plate paradigm Separate groups of
m ce, (n=8/group) were utiljzed,. for, each .dase group., All drugs were
admi ni stered by the int%&ﬁ%ﬂi@ﬁ@a@%ﬂ%ﬁ#%n. Test drugs
wer e di ssol ved t UiMn%t t:] i re dosed
with this 10 solrrﬂ% on Et F{%}nﬁ%ﬁsﬁggéi(gmm gh?’)@&fr%?bg l%g@ﬁ Q?éﬁng%?\g%dose.
Lower dosesvasweaied dMPwis with' 53.09d sbludiot)oNb@@6S ity S6ifide @b 6:pM:xad MHH st er ed

simlarly, | | ow gl diluti f k | yti in half |

ncr oment 8O AR e Ti<BUSD 7 AL Sh 4 GOV BT FrRAFEIN, Wt

| . gTh ot L i ' ' | #AHP
Toan, - i TREHOLRLE ¥ ot oGt baey BB BRIREO AR (Rt eh it MR 1

hot pl ate y&iacsdpradsatd)€TheTesiiubBaddisvotied i tlluediel(12 inild) a0l tleBRdSEhanNds was
utilized. Latency until the tenth junp was recorded as the dependent

neasure. ABroplemsessd .7 miohdhe anxiare wigsstirad 73 /houss at §Q/C tablowed teenel fol  was
i dered_ap. effect. Table 2 shows,the mninmally effective d NED) ,

aong the. A5t ¢EBbiae o8 cAncehe Wifer M lefT pisft, THE LGB RRS dhifee) e,

vwas obser veagthisardidtPaqieSSENAHCON R Edacted YvithhEHRY, &30 OMke drpatlic Slaegt ed

conpounds of the invention show a significant antinociceptive effect at
doses lPangmate dombinegl, dred 6<.£0;);and tongentmagd. d he regidugewasopurifledthy Dat a Exanpl e
Nunmber ( MED

M ToE T ko6t nmatpaEnRy (Hlicnste sy b SEESLMOHATHLH) SRIvids #53med69%A8E 036 1.

9 |\VID 00/ 45 cShadsy A3BANINAI 6N U DEANR, PRASHTAM 41P486. 2571 .95 80.62
"~ JUN 2003 PCT/ USO0/ 01620 Dosage fornms for topical admnistration of a

conpound of this invention include

Example 35C

15

The product from Example 35B and 2-chloro-5-iodopyridine were processed as
described in Example 1A to provide the title compound (30% yield) as a light yellow oil.
MS (DCI/NH,) m/z 358, 360 (M+H)".

20 Example 35D

trihydrochloride
The product from Example 35C (62 mg, 0.17 mmol) in acetonitrile (3 mL) at 0

°C was treated with iodotrimethylsilane (37 mL, 0.26 mmol). The solution was stirred at
25  0°C for 3 hours, quenched with MeOH, and concentrated under reduced pressure. The
residue was diluted with 1N aqueous HC] and extracted with EtOAc (2X). The aqueous
phase was basified with 10% aqueous NaOH and extracted with 3:1 CH,Cl,/iPrOH (4X).
The extracts were combined, dried (K,CO,), and concentrated to provide a light yellow
oil. The oil was diluted with EtOH and treated with a solution of HCI in diethy! ether.
30 The resulting precipitate was collected, triturated with diethyl ether, and dried under high

vacuum to provide the title compound as a light yellow solid. 'H NMR (DMSO-d,, 300



powders, sprays, ointnents and inhalants. The active conmpound is m xed
under sterile conditions with a pharmaceutically acceptable any
needed preswo/midysss, 5 buffers or propellants which can be r&z!]%%ggﬁa

Opt hal m ¢ formul ati ons, eye ointnments, powders and sol utions ‘ar

contenpl ated as being within the scope of this invention. Actual dosage

|l evel s of active ingredients in the phaggymaceutical conpositions of this
invention can be varied so as to obtain an anmount of the active conpounds)

par t1 cui ar HBd 181 Oanmaed 1 P kg 4" drd-benor s d Pkt BHms:
sel ect ed dgaggs lmf%' M dimsg]hﬁggrﬁuum@(&gq -39t B\ 196, 4 PEPILE D 84 ar

conpound, e routé o t’rat’i on e Severity ¢ondi bn bei ng
treated antH); MS (J@MNHQ)I i )74 man(MfH)TﬁdnﬂaCahdfbm@yHgCIN I‘IBHDJ:HMEH;O bei ng
treated. However 'S in of the art to start doses of the
conpound a% 3762/%% 5I%‘w§§' HﬁénFP‘éftﬂJq’éé%oH tsglahlhi-e% t he desired
therapeutic effect and to gradually increase the dosage until the 15
desired effect is achieved. Wen used in the above or other treatnents, a
therapeutically effective anount of Bxengsik 36he conpounds of the present

i nvention can be enployed in pure formor, Wnere such forms exist, in

phar maceuti cal |y accept(bishloresaipyridimybe.9-diazabisselod 2. anlternatlvely, t he
corl pound can be adm nistered as a t&ar GO tical corrp05| tion WO 00/ 44755
92 5 ~ a N Zoo3 PCT/ USOO 01620 contm conpound of interest in

conbi nation V"'tﬂ@ﬁ}gdxﬂﬁfrﬂﬁr@xﬂ]ﬁéM?MSgah|6)6nﬁ§69@ﬂ%lﬂ9}o%r%%§l'oﬁh EMvas The
phrase "therapeutically effective anount he "conpound the i nvention
means 1@ s ufdata with osnimbarodthyd fchtdnefooatp 6Lih dqt)at Or"éatThd isslgtickewss alidwed to

reasonabl e benefit/risk ratio a abl e t,0, an dic treatnment._lt will
e ar s BT o JR PO VB 5 Fgbts ant iy Heptea pt et HESRe G RS e
conposi ti O:Hﬁ(t@rfs via %uméast%%ol t'a‘é%{?}:érf? &n#érbtu@a:@%hgﬁﬂaﬁﬁ uhl& r@aacga'd' ng
physician wthin the scope of sound iC udgenent. The speci

t her apeut i predshise. itkaesiducevaiakszolved &l mémanak(\zo mlr:)tanddnleaed mabﬂe:nfor\mé | depend

upon a var,iety of factors |ncI ding the di sorder bei treated and the
severity diUFhEhgialynydps reqavEd 935#]%3%&5@8?% eroef@gﬁ thahpedyed; the
speci fic tgqo algRgakt h, sex
and diet of PpalskPRot bRl GRS I R Tonoti (40, P REh

adm ni st r dCHOD, aﬂolMHd)é lo12- da)sm(mt i) 187-2i0e(nms pw;zw 36qmpeHnd. ea@Soy ed;

t he duration_of the treatnent; u use n._co ti op..0L €Ol ci dent al
W th the. Suarhi LE5amaemmiL i S9dE Careo A Db e Sl 7 RAGMISHA ¢ he
medi cal ar W Int t;h o start
doses of tltrllfé 15@%%% ’a—t43? el\%el-lli qm%z/\gr Jtlﬁgnﬁ%r]gaﬁw D’t@(})/l\fa}'g3 Fg%/g‘j%
desired t (M-epe 235qQMeiN)t, Aanb Cabcddoad |y, {GINLHT1e@s552.3h él, d@Sade 16,021 I t he
desired effect is _achieved. The_ total daily dose of the conpounds of this
i nvent? on EaminEsi%etedl 633aNnidd# or | ower animal may range from about
0.001 to about 1000 ny/kg/day. For purposes of oral adm nistration, nore
pref erabl e doses can be in the range of from about 0.001 to 20 about 5

ng/ kg/ day. |f desired, the effectivexaagdly3dose can be divided into

mul ti pl e doses for pur poses of adm nj st rat| on consequently, single dose
conposi tions may cont&Methyirs S-PyEdiRy L gygleldienenage oof t 0 make up

the daily dose. The present |n%ggg e mﬂﬁﬂ%&des phar maceuti ca
conpositions that conprise co ent invention formulated
togetfer with one or nore non-toxic 25 pharnmaceutically acceptable
carriers. The pharmaceutical conpositions can be specially

Example 37A

9-Methyl-3,9-diazabicyclo[4.2.1Jnonane (prepared as described in U.S. Patent
2,999,091) and 2-chloro-3-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. 25), 1.65-1.76 (m, 1H), 1.91-2.27 (m. 3H), 2.44 (s, 3H), 3.18-



formulated for oral adm nistration in solid or liquid form f rmegﬂgéal
injection or for rectal adm nistration. The pharnmaceuti cal cogp O of
this i nverWPO¥4¢4f be administered to humans and ot her mammercT/os0aki62)
rectally, parenterally , intracisternally, intravaginally, 30
intraperitoneally, topically (as by powders, ointnents or drops), bucally
or as an oral or nasal spray. The termé64parenterally," as used herein.
refers to nodes of adm nistration 5 J UN 2003 WO 00l 44755 93

PCT/ US00/ G 1526h, Wint)C B.4B13CI4u@he JH)L 5.8 EBtQU =1 3. NHZAMMR 6Wisqhd, It 8 aper figneal ,
intrasternal, subcutaneous and’'intraarticular injection and infusion.

Phar maceufitédd, Epoblizt 1Hng.831(dt WidH7, AHVISAPGI8YHpaveAb2 (MHH)h262t i on

conpri se eut i cece e LI ) g qyeou

col 0t 1 ons)VANEREs dgh Taldh BT Cpehtynetdssnt SHERH Tl DU tohe e
powders fgg 76eqoggti Nubizen into sterile injectable solutions or dispersions
just prior to use. Exanples of suitable agueous and nonaqueous carriers,

di l uedts, solvents or vehicles include water, ethanol, polyols (such as

gl ycerol, propyl ene glycol, polyethylene glycol and the |like), vegetable
oils (such as olive oil), inject ablé%gd esters (such as ethyl ol eate)

and sui tabl e m xt ure%_&gﬁgﬁ_gfp_ #R 1515ﬁﬁ_d{&%;iigiaypﬁﬁp ﬁgngai ntai ned, for
exanpl e, by the use S ., by the

mai nt enance of the required pardimethelbshizefedulfohle case of di spersions and by
the use of surfactants. These con})ositi ons may al so contai n adjuvants such

as preservati vdse prrduct figmdiyample 3Th{fiddimg)i wes tened withd@%PdpdbE8me)agent s.

"t 001 ontoey 3L il by bR OERE) Thag A BRaEr S REp Y i,

paraben, gf¥eTORIHERMour. PHRNAIxtEE Wk Giltaet dnd@6ndehRatkd kgder rédudBy prisafe be
desirable to include isotonic agents such as sugars, sodiumchloride and

t he Like. toprovidegewlidbJbe pasuliing sblid wes takpreup abE® Asrendrwasbed ivithisatiated can be
brought a y the. i ngl usi on, of agents. whi I absorptj on such as
al um num E@E@éﬁ@ﬂ’ ’é‘e'a‘rﬂie geBaRicinas I‘ﬁ’e\é}g@rﬁgggﬁcoﬁer&aﬁe&ruﬁg prol ong

the ef f ectedifed ftesshdi prbdidk hedR2ITagDIor o 9iedd)OWHe Re BRRONRL kQRedQfind Ao dr ug

from subcut aneous or intranuscular 1 njection.” This can be acconplished by
t he USe ofmethylbepaentsslfispendibey)ahd dreyabtaihdd sodidoyasagnoystdlbasl freeri al with

re rat e ohagpiedi sedas WANNR (CRof 108 ARt gbn iy S (e 2"

crystal |'i pgy 0191 299N G215 (sV LY, 2.44€). 59/ 66, DS 010814, O O3 6 R 30 R uEH 2l | Y
adm ni ster egf drug fglrnr% %{Z z;%idg’rr%}[?/shed byﬁgl%?(s)l Vi tr(lg or) suspencfiﬁ{r:gﬂ?he drug

in an oi | 4¥@Hi.K3 Gn, 2H), 3B 48) e 7o HOT.AS (dik, &~4idkS By, 118), Ma9yd, J=7h5
?i;f’igg ?ﬁ%“%}%l @%&fﬁagf 4&%&%3@%@%3@%Sﬁﬁ%faf—%ﬁ%@ﬁ%f 4 y% and
can B2 cofRty] 285 RECNIEY, A el G A IEC L OT. 3 F10,8, 10701

pol y( or t hBewtde Cs b 180dHp@DD3Nj 1874.. hydri des). Depot injectable formul ations
a. Te al so prepared - 5 ~a N Zoo3 WO 00/ 4475S 94

Example 38

25 bis(4-methvlbenzenesulfonate)

Example 38A

S-aminocarbonyl-3-pvridinyi)-2.5-diazabicvclo{2.2.1lheptane-2-

carboxylate
30 The product of Example 32A (0.43 g, 1.43 mmol) in ethanol (20 mL) was treated

with 30% H,O, (1.40 mL) and 6N NaOH (1.40 mL) and heated at 50 °C for 2 hours. The



PCT/ US00/ 01620 by entrapping the drug in |iposones or nicroenulsrons whi ch
are conpatible with body tissues. The injectable fornulations° zgﬂp
sterilizedWQ8¥4&%%nple, by filtration through a bacterial- rl&I’Husuomgts ter
or by incorporating sterilizing agents in the formof sterile solid 5
conpositions which can be dissolved or dispersed in sterile water or other
sterile injectable nmediumjust prior td®Suse. Solid dosage forns for ora
adm ni stration include capsules, tablets, pills, powders and granules. In
such sol i gy &aﬁe%@e@aqm&hg%mmnwmm%wam&d%mtrﬁd isomef freast one
i nert, pharnaceuti 'y accept abl e excipient or carrier duch as sodi um 10
ci trate ornrghmapldse wasldaspMpB8Ogndd ooncantrdted hrates rmucm(pxesmim” sTteuedidues

starches, | actose, crose I manni t licic i bi nders
such as cé’Y%cBW‘%\?le?%d@t SL’ﬁ’ @9%§E¢%?£OW§%¢SF ﬁCOH’BPWq @yqop%n“f‘@ AHone,
sucrose a @HﬁEk gl ycerol; d) disintegrating
agents su%ﬂ”ggﬂgggrh@%ghéﬂﬁgfgﬁﬁi%%ar dﬁite potato or tapioca starch,

al ginix acid, certain silicates and sodi um carbonate; e) solution retarding
agents 15 such as paraffin; f) absorption_accel erators such as quaternary
anmoni um conpounds; g) wetting aged@§2§&bﬁﬂas cetyl al cohol and glycerol
nonost earate; h |
| ubri cants such ; L i
pol yet hyl ene gl ycols, sodium bgﬂlembthgmbﬁ@hesuﬁaﬁa@ xtures ther eof In the
case of capsul es, tablets and pi the dosage torm may al so conpri se
buf fering agent'Ble PZ@dLSDDf@a@mi@é&fﬁMaén@C@ﬁSﬂaa%ﬁimmbﬂd m;l:}};@mn%ﬂﬂaloso be
enpl ed as f.il in soft. g pslL usi ch
exei pitEne Sroyds eBlesSmmoid | PN (AeORaf HERb o B B e gt

pol yet hyl eag=a5a9, a}gnﬁm nevm k~e79 (HhE1=29), uoloqtpzsagrs 4.60 (5 18§, 4t830k ),

dragees, capsul es, s and ﬂgranu es can be prepared w th coati ngs and

shel | s sudW%,JerltOeHz,dPBo&tZl d=3AdztHys. ‘t';’ddthig%H\;&elfﬂ) MBDAPCEZEH)N t he

Boent s anth/rayo it sl Lalidsina Jor o BB Ot K RENCACRE bt ve

|ngred|ent§glqﬂlm 596 Rrefggentially, in a certain part of the intestinal
tract, optionally, in a delayed manner. Exanples of enbeddi ng conpositions
mhrcHScan be used include pol yneric substances and waxes. 30 The active

conmpounds can al so be in nicro-encaggulaie% form if appropriate, with one

or nore of the above-nenti oned exci 5 J UN 2003 WD 00/ 44755

PCTI US00/ 01620 95yl .8l SIR5A8Ly -85y RRink B2 Qupbaeytidnt Niaddugle | ncl ude
pharmaceutical | y ‘acceptabl e enul Si ons, soOl utlons, susSpensions, syrups and

elixirs. In addition to the acﬂﬂnﬁhﬂbmnﬂmﬂdﬂhmﬁbe li qui d dosage fornms may
contain inert diluents commonly used in the art such as, for exanple, water
or other solvents, solubilizing agents and emul sifiers such as 5 ethyl

al cohgl , isopropyl alcohol, ethyl qgép@ﬂa@@z et hyl acetate, benzyl al cohol
benzyl benzoate propylene gl ycol, utyl ene egcoI dlnethyl f or mam de,
oils (in par ’ shene ! \ gk or and

sesanme oils), egceroI, tetrahydrofurEurA aIcohof ponetherne gl ycol s
and fatty acid esters of sorbitan aﬁﬂLﬁﬂé¥%res thereof. 10 Besides inert

diluents, the ai@lor&REPASh ExaRRICTB ardeorbeﬁgwaﬁ.s%% RifGpEd Wt L1 ng
agents. enulsrfyr g an suspendi ng agents, sweetening, Tlavor 8
per f um ngaadesatibed BUEST)EI 09IL) wiere canidlemaocmrdmg tdléxeqncddedere(desqntbamds nay

cont spendi n agent as,. for exa e | at ed i garyl al cohols,
pol y%ﬁyet @@g}mrerl &ihe titlg compaypdy h@é‘g#gﬁ%}/) W/%g%?c(j‘g"éébi line
cel I ul ose, al um num net ahydroxi de, bentonite, agar-agar, tragacanth and

m xtures thereof. Conpositions for rectaI or vaginal admnistration are
preferably suppositories which canBHxemplegd98 ed by mi xi ng the conpounds of
this invention mnth surtable nonlrrltatlno excroients or carrlers such as
cocoa bhutter, L4 prben : 2.2ddhepaneh are solid

at roonrtenper ure ts Ve ar melt in
the rectum or @Spﬁoﬁccféwgfj % ?21@37 e@%g{)\%%ﬁ%gﬁ (gf)wégrrpounds of
t he rsroeseneaﬂeﬂmtmmc%rbxahesnolﬁ)a&hmsmréd Arabié téhgerhafe o hburpqhemes. As
is known in the art, |iposones are generally derived from phospholi pids or
ot her i pwdlaelpbsnmmveql_ummﬁ@gecbpreswwwédhwsmnwas purifgran Silanrel | ar
hydrated 25 liquid crystals which are dispersed in an aqueous nedium Any
non-toxi c, physiologically acceptable and netabolizable |ipid capable of
formng |iposones can be used. The present conpositions in |iposone form
can contain, in addition to a conpound of the present invention,
stabilizers, preservatives, excipients and the |ike. The preferred |ipids
are natural and synthetlc phosphollplds and phosphatldyl cholines
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5 J U N 2003 WO 00/447S5 96 PCT/US00/ 01620 Methods in Cel | Bioloay,
Vol ume X'V, Acadenic Press, New York, N.Y. (1976), p. 33 et™ qJUN)Qgggnds
of the pre‘¥8ﬂ9’4f7ﬁ§ent| on that are forned by in vivo conver simT/0$00®1620
di fferent conpound that was adm nistered to a manmal are intended to be
included 5 within the scope of the present invention. The conpounds of the
i nvention can exist in unsolvated as w| as sol vated forns, including
hydrated fornms, such as hem -hydrates. In general, the solvated fornms, with
phar mace a ot hers
are equi SGJPZ";,‘%PS@?E‘Z@L%F&EI?E%%@@H?%r‘ﬁth%ﬁ“si@?%? 8 R, Fon.
10 The prawant sdahME(DEIANTY,) naz@820WiH)'t y agai nst di sorders which are
medi at ed t hrough the central nervous system The follow ng references
descri be various disorders affected by nicotinic acetylcholine receptors: 1
) Wlliams, M; Arneric, S. P.: Beyond.thgc-Tobacco Debate: dissecting out
the therapeutic potential of ni cotl—n'e—g‘érp— Opin. Invest. Drugs (1996)5(8):

1035-4045; 2) Ar QERAR)-295-IRdroxSud-byridiny])-2.5-Bazabidhicld[2)261 ]hdtanel 5 Neur onal
ni cotinic ace~lcholine recegtors. Novel targets for central nervous system

t heraputics. |Fee m99%éﬁ9ﬁaﬁﬁﬁéléﬂ?é§§ 0 ?ﬁEnggf?et’Hn@éﬁ‘eEQHého Bil) Masgr ess.
Bl FE Kupf 5 09: 3
A nar o €SB i B P (1 BT o3 amBIRlt RlpSrided titer PRV )

modul at 0ra&m@§pfﬁr€@Va@1h) R "erf‘chﬂh%ﬁﬁh{s fiféred) WMletftsEt@I'ﬁ?@%ﬁl'.\? p.
i cotinic

Opin. Invest, Drugs ( | 996) 5( 100; 4) Li ndstrom 20
Acet yl chl aatdlth@cquaepd fitmatq was-mtccmraénddmnﬂwdmd Msa@dlﬂm BEdveowas| ogy

Siegld , " Fourtied by chipraieatiur oy O OB AR e N Fpresiceiitoo o m

M Rao, Tged ba§@8%@ tltl’é“cbmpgﬁﬁy@ZrM hBRField) &5 a NQﬁ@QHB& soMi Srndgedier, J M

Cosford, N D P; MDonald, L A The potential of Subt-~ne-selective neuronal
ni cot i ni chaae ey tissdivedia BoH aclapdated vagmtscﬂutmraesf paretaipenesulforc agdts. Life

Sci ence 8)62(17118 1601- 160 or der ncl ude, t are not
| i Im tedst(b]]pa%)lf?ﬂ( I’%W"Hé‘mlﬁﬁl"ﬂ Wéﬁ@éﬂ Zlgxefo ni‘jass CI}RP‘Z‘H&"WQI"‘“ ®ldi sease
(refer e”%&uclar?essxf’r@rt&g{&%m} Jﬁe ghe ubf 3Ry x’ﬁ%cﬁ% gwé&) %’lﬂt cff) _whitemory

dysfunction, urett syndronme (references eep disorders
(r ef &5 encdfearh. YEH NMRgMdQID, J0OfMElz) 5 DYHét, d<13.0 Hzy 1 H), S8, J£13x0 Heenides 1 and

3), 30 neurodegeneration l.a ion, neuroprotectjo r ef erences 2 and
0), amothepAeEE T o 0T el urGr RS 476, Bk edsg

depr essi fe

PCT/ USOO%&%@ |Zop%peI#|Tgpr? ?Mé%(?e@}l? ?QP?MWQQ é?}gx?g and ot her
eating dl(MFM)érAnalMdllSHatéwﬁﬁ@j,}qaﬂge)sma& Hapi C,e53s84; (HEH(B &hded 21 Faumhd 4),
urinary incontinence &reference 1), Cohn's disease, mgraines, PM5,
erectile @i¥elonk fdd; Nsd®88ance abuse, snoki ng cessation (references | and
2) a i nfl ammat ory bowel syndrone (references 1 and 4) anong S others. The

present invention is illustrated by way of the foregoing description and
exanpl es. The foregoing descripti onExampleig@nded as a non-limting

illustration, si nce_man variations WI | I becorre apparent to t hose skilled
in the art i n(hR.4R)-24{¢chloro-5thyd ‘ 2adiazabievelal® 2\ dheptane ons it hin
t he scope and spi r|t of t he appﬁ“’é&"oc“, anHHfo Gie 10 enbraced t hereby. Changes
can be nmade in the conpositiom,—ope o _and rrangerrent of the nethod of

the present invention descri bed herein without departing fromthe concept
and
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



scope of the invention as defined in the follow ng cl ai ns: jUNJI\ZO{m)B WO
001 44755 98 PCT/ US00/ 01620 WE CLAIM | . A conpound of formila I V~W N-L~
R1 R2~N~ ' WOWO0M44P55 5 or a pharmaceutical |y acceptabl e salt tper/esioossr ei n:
Vis selected fromthe group consisting of a covalent bond and CH ; Wis
selected fromthe group consisting of a covalent bond, CHz, and CH, CH; X
is selected fromthe group consisting of7a covalent bond and CH,; Y is

sel ected fromthe group consisting of a coval ent bond CH,, and CH, CH 10

Zis sel ecy (Etm?) rﬂfx?tﬂp“ﬁgg&{c%freﬂ&% Qrﬁdeg:gd %;B%Wm oL
is selecte rom e group consisting of a cova T nis
| -5; R i scoagjonad ¢2l8fg QWDEQQhﬂusblmoMNDCWPQDMWﬂ?BMNﬂ&J)Tf ~N~~Rs
N ~I ~~~ N NRR~RANR ~-RANR ~RANR ~NR " Rg ~~1 NR5

~~1I NRE~NR5Ii RNRRRs'" s'"s'" SR'" NR S NO Nol _~
V~R R, " and Rs' 15 R is selgﬂnqﬁ pgmthe group consisting of

hydr ogen, al koxycarbonyl, al kyl, anTm am nocar bonyl ai kyl ,

benzyi g§xycar bonyl , cyanoal kyl ,5. ﬁl,lohwd_r-@hlagygghambpar bonyl , hydroxy,

hydr oxyal kyl , phenoxycar bonyl -NH, ; RQ_; is selected fromthe group
consi sting of hijieer prgeust frgik *amrdﬁélol‘hé? 886193 pnapandsNa@Hd2 ¥ ¢, N(bm t he
group consi s al.o vitro 5
JUN 2003‘“%‘%8?’&%3%&9@% E%%e@é’éhg‘éa% (135 ot d 0wty ?H% group

consi sti NGresttioRYRXRGE Vas @t'iﬂ‘é%irh\{ Imnb%kempem%h% P Fd myan@dhlémw&lckyd with

al koxycar bonyl , al koxycar bonyl al kyl , al kyl, al kyl carbonyl
al kyl car bcmyﬂqul (iimlkybxtmcmd vaﬂkglh)ylla,cetam(ﬁ@th)anél(MgSQhandmcar bonyl ,

am nocar bonyl al k m nqQsul f on rbox ) carba ano,

ol Db e ungl varn rassaee. S B v PRETEEPRSO: G Doen. hydr oxy,

hydr oxyal t [ 5 RB,
TR NRI‘%EOH_V@HQQC? t8 prd%de%gm@@l:%un\’i (1. Q%E 96% IQ&PAsyal [\?rell'og% Eg

S(O, OrR,, MBADCENDY3 Ryz 2081(2192(M&hﬂ Re are i ndependent |y sel ected fromthe

group consi sting of hydrogen and 10 alkyl; with the proviso that the
foll owi ng conpounds are excl uded,

3-(6-chl oro-3-pyridazinyl)-3, 8-di aé%%@%%@& 2.1 ]octane;

3-(6-chl oro-2-pyrazinyl)-3, 8-diaza - 2. 1] oct ane;

8- (6-thl ar o- 3- pyri dazi nﬁLbreﬁo&-dilﬁma‘bimmhd»o/frﬁ?etﬁox&hb‘gmlme and 15

8- (6-chl or o- 2- pyr azi nyl di azahi &ycl o[3.2.1]octane; and with the

further provi sofherpsed %%’ﬁm\ﬁ’@m lod0R € leng3al BeRel) @rﬂ’etbﬂrﬁﬂhe’\ﬁ‘?o pLI¥38 Z are
each CHZ, QALK {o a duSpéhsioR d@nGRE (1897 70 WiESY) B DMF B0BehL f AnidEfieuR: (6o N R

mL). The mixture was stirred at ambient temperature for 30 minutes and then treated

with a solution of chloromethyi methyl 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

6-chioro-5-methoxymethoxv-3-

diazabicyclo[2.2.1]heptane-2-carboxylate




45202 A conpound according to claim11 of formula I ~
or a 3{;@ ceutically acceptable salt thereof wherein: R;s Jmmgd

fromthe 8@2 Nsi st i ng of CH= and CH CH,. 25 3. A conpourfCTads00/0d620g t 0

claim? selected fromthe group consisting of: "5 JUN 2003 WD 001 44755

PCT/ USO0/ 01620 100 ( 1

S, 4S) - 2- (6-chl or o- 3- pyri dazi nyl ) - 2, 5- dd&zabi cycl o[ 2. 2. 1 Jheptane; ( 1

S, 4S) - 2- (6- chl or o- 5- net hyl - 3- pyri dazi nyl ) -2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;

( 1 S, 4S)-2-( 6rteiyredwct Fropy Ekdagle n$B)(1.5- gTEId”mfno?) ibaélh el iehe (5D BLY
] heptane; (1 S, 4S)-2-(6-chloro-5-nethyl-3 {)grl dazinyl)-5-nethyl-2,5 5
di azabi Cy@qsd{egteg with thepredust from Example 40C (1.27g,5.0 mmol), Pd, (dba)3 (0. 093 g,

545 . Qi Rtk Sy LA B0 Pl g RSB GO 0.5 SRS et ane

1 The reaction mixture was heated at 80 °C for 4 hours. The mixture was allowed to cool
S, 4S) - 2-{ 6- chl or 0- 5- met hoxycar bonyl - 3- pyri dazi nyl ) - 2, 5di azabi cycl o[ 2. 2. 1) he

ptane] 100 ambicBf ¥B)pepatysd; gyutediwithettiey (H05nL), ambﬂ:ych bfige @00 ihpdtiedhe; (1
S, 4S) - 2- di 2 h
2 49 5 Wi} Gnd koehised yraG TERIcEY PisPhis “Ths sk A bried by

S, 4S) - 2- (; 137 of 1
S, 483 2. (tﬁ'iu eno 5%’%’Tgw:(g?ﬂb%b?@ﬁclg}tgﬁ’g@éﬁ%g?% cgr_ngf’J:’L&ﬁeﬁé gj-r?e/£ and 15

(1 S, 4S) yid)dsuofeBloR- &). pvS (@CIAPHY)IM/z376(MdiFhzabi cycl o[ 2. 2. 1 ] heptane. 4. A
conpound according to claim2 wherein: Zis CHZ, L, is a covalent bond; and
20 R, is R RA NR$ 5 A conmpound according to claim4 selected fromthe

grouf, consi sting of:
(1S, Q)s 2-(6-chl or o- 3- pyri di nyl ) - 22X8RRIE 20K ¢yl o[2.3.1 [heptane: 25 (1

S, 43) - 2 (6- am@-mw;owb;mmmmﬂammmm1
S,4S)-2-(3-pyridinyl)-2,5-di azabl cycl o[ 2.2.1 ] hept ane; ( 1
S, 4S) - 2-[ 5- (benzyl oxy) - 3 pyri ] ycl o[ 2. 2.1 ] hept ane; (1

3 49 -2. (5. muongProtisb bl i (isS S0 Zﬁ?’é@éﬁ?é%ﬁ*’f‘ Pyl o,

00/ 447 S5 trkftkd With Anber30@sRET/5USA4 k2R af dmbient temperature for 48 hours. The
S,4S)-2-(6-vitro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 ] heptane; ( 1

S, 49)5. 2- ¢@in wasrem@eg pyifiltradnand the filtiewacsanceptpated mdsh@sumd@rexsu@

S, 49)-2-(5-b 3-

S, 45) 2 6‘§rfg ‘?S%ﬂf%hnr?é %‘02(@/]' P%@i@%@l@%@% 8;‘*“%&&"

S, 4S5) - 2- basecdTthetRs Bothp &nﬂy(()'ld'l%yhga%hﬁe S1RE aPheCH&d &ke?m’{e:da lasptase; (1
S, 4S) - 2- (S- am nocar bonyl - 3- pyri di nyl ) - 2. 5-di azabi cycl o 1 ]Jheptane; (1

S, 4S) - 2- (&thrfemethyybedzenasilfome rgid £0. 50 g.alze) ©y d D apinutes. 1 d@b\t@m 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,SClI+0.2 TsOH+0.60 H,O: 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{4.2.1Inonane

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 recrystaltized from



(IS, 4S)-Z-(6-chl oro-5-hydroxy-3-pyridinyl)-2,5-di azabi cyclo 2.
] heptane; ( 1 % JEJN 2003
S, 4S) - 2- ( 6WOHEATES3- pyri di nyl ) - 5- cyanonet hyl - 2, 5- di azabi cyclmfi7usbodis20

] heptane; 10 ( 1 S, 4S)-2-(6-nethoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1

] hept ane; (1

S, 4S) - 2- (6-chl or o- 5- et hoxy- 3- pyri di nyl49 2. 5- di azabi cyci o[ 2. 2. 1 ] heptane; (
S, 4S) - 2- (6-chl or o- 5- net hyl - 3- pyri di nyl ) -2, Sdi azabi cycl o[ 2. 2. 1 ] hept ane (

S) - 2- s 3- 1adi ai 1. ;
2- (634@?%9:‘:}_9@ c%{a%/%ﬁ X jd gl;tlﬂm ?encé g Sd?lagg}gigid(ﬁ? 3@@%ﬁept ane; 15
45) 127:{ 6.88 lthno 11 B 5832136 +(Br, M, X4 ig) JHR 354 2e2tn 34, 893, (Br d. J=]=1'fept ane
(15 met hoxy- 3- g/rldl nyl)-2, Sdi azabicyclo [2.2.1 t ane;
) S 1L 2B o iy 3 Bpbpf) A0 =3 S AT 9k 355 s, hddtane:

2

5)- o X5 B0 s el oH: SubYd v B {PE NG IREY B0 Gdh o, 222 20
, 3S) (R1-0NH PT; v Al for @ 3, pwcguw%@ ¢, Sonznly.ecn N, 9l6d. Fouhd: Lept ane;
, 4S) - 2- (5- cyano- 6- chl oro-3-pyri di nyl ) -2, Sdi azabi cycl'o[2.2.1 | heptane;

S, 4S) -5%-88sHapdr7oRy rét’hyi - 6- chl or o- 3- pyr| di nyl)-2,5 di azabi cycI o[2.2.1
heptane; ( 1 S, 4S)-2-(5- hydroxyrretii\ ro 3- pyr|d| nyl)-2,

S) -

mmbvvaVA

1
1S,
S, 4
(1
(1
S, 4S
S, 4S
1S,
(1
(1
(1

]

di azabi cyclo[2.2.1 ] heptane; 25 (

S, 4S) - 2- (5- hydr oxynet hyl - 3- pyri di ny Nazablcyclo[Z 2.1 ]heptane; ( 1
S, 4S) - 2-{S- am nonet hyl - 6- chl or o- 3- pyr|d|nylg 2,5-di azabicyclo[2.2.1

] heptane; ( 1 Example 42

S, 495) - 2- (S- am nonet hyl - 6+f i€l icyclo[2.2.1

] heptane; (1 S, 45S)-2- {5-‘ azabicyclo[2.?.1

] heptpne; (|  dihydrochloride _
S, 4S) - 2-{5-car boxy- 6-chl or o- 3-pyri di nyl') - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane;

30

(1S, 4S) - 2- (5 car boxy- 6-fl uor o- 3- pyridi nyl 5- d| azabi cycl o[ 2. 2. 1] hept ane;
{ 1 S,4S}-2-{5-carboxy-3-pyridi nyI M .abirT- clo [?. 2.

Jhept ane; WO Ortdd® D58 29 a8inkGT 4] 20 1.

S, 4S) - 2- (5_~i nocar bony!l - 6-1l uor o- 3- £/~|ny -2,5 diazabicyclo(2.2.1
] hept ane; (I smpxmgsydpfﬂa%a}ob@ny( 96-reg| 3 m@l@yp@pmyd)vyzhmethod of

Ui
(15, 29 3 Spdmbarcieny (RSARERhem (578 A7 80y tpied pithy-Ggmopyricine

di azabi cygsa{ g3 3 rﬂrh@léz BINAK (bz%é%)lﬁn{n@le Pd,(dbzcl{) ), (40 mg, 0.07 mmole) and

fl uor o- 5- hydr oxyi m nonet hyl - 3_pyri Iazabicycl o( 2. I

) hept ane; S(>dlu® tdEGbuoxide ( mﬂmﬂfﬁ mmmmhqlme®@9mlm ungdkl) a @itfegeh azab' | 0 (1
S,4S) 2 (? HOr 0

2. 1 1h : .
PYridi nyl )atnéo %ﬁ azA}fﬂ g‘éﬂ"& egmﬁfuﬁe]ﬁézg gﬁgg °(€ for2 hours, the mixture was
S, 49)-2_( QHB@&NG co@i {d Mg?&@nt‘?texﬂgrx’aﬂké"éﬂd)tre%t ed WitPdiaBi buii tha:bonXte (l 5 f

[~._.1)heptane, ni nosul fonyl - 6-fl uoro-"3 PYndi nyl’) -
di az Cyélmmok:) ahd)lkanmilewed(to §tir an additional 16 hours The reaction mixture was

S, 45) -2 | f onyl - hl 3 dny 15 d | 2.2.1
Jhep% ane( ?%‘ﬁfr}qo(afg CQ%IC“W'GQ%&#H&‘EE‘;HB‘IWWW% Wﬁﬂ?‘ﬂ‘;ﬁ Yalﬁg‘?zi"af?ﬁ gbiOE: clo ~ ~ Y
[~ ... 1 JRpRLE n‘tﬁw (hxocﬁg%gléﬂghf‘l%%@'diﬂt&&g)% PtdVide tHOBAE LSmpduntS CH CHz;

20 L is a cova bond®
(193 mg, 19% yield). MS (DCI/NH,) m/z 290 (M+H)", 307 (M+NH,)".

Example 42B

25

dihydrochloride
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 CHC;:MeOH:NH,OH 95:5:0 to 95:4.5:0.5) to provide the free base. The free base was



4 %~ R NRS5 A conpound according to claimb selected fromth=g g
consisting of 25 (1 S,4S).2-(6-chloro-5-nethyl 3 5 J‘-?NpZUOS
PYndi nyI) - Woodiurszsabi cycl o( 2. 2. 2] oct ane; CT/US00/01
(1S,4S)-?_(S~6_dichl oro-3-pyridinyl)-2,5-diazabicyclo 2.~ ~ lf 0{ 620

(1 S,4S}- 2 _(6_chl oro-5-et hynyl - 3- pyr|d| nyl)-2,5 diazabic clo ~ Y [ .2.
Joctane; (1S,4S)-2 (S chloro-5-cyano_3 %(rldl nyI) 2,5-diazabic clo ~ ~
(1S,4S}t-2 (5 methoxy-3 py~din 1 ~ Y (-.-.2]octane; Y )

, 5-di azabi cycl 0[2.2. 2 UN 200 00/ 44755 PCT USOO/ 01620
103 (|I z tr::atgcf w?t[ﬁ excess)llvfh%l in d1ethyFetger 1o prov?deV\Qe title compound (65 mg, 37%

S, 4S) - 2- ( 64 - b |of 2. 2 t ;o (1

5. 49 - 2. (o7 FIdlor e NIRTERIOD SR MER) 13 a7 0, 3D 3 94 2 G S €

S, 4S) - 2- (5(:&t3ﬂ/)n$]90@dfj=u®r66 He 1), 4dion(ye 9, 1 B),5+.418 &zabild);dl&)?[@ldz 2] oct ane;
ano- 6-fl 0-3-p i azabi c ]octane; 5 (

S, 4S) - 2-( (
S, 4S) - 2- (slﬁl%% %Hé,hllPBs 8931 rerﬁhy?iﬁlzIZBUﬁx &i)é)t{ﬂ 5+ Izlz,lez)} 82Bdde: ( 1

g 33 § SJ%ﬁd ﬁé%%{}ﬁ @ﬁj[ﬁwlyog%ﬁd% g[\%—r@q‘ﬁgﬂag]%alc‘gateg conpound

accordi ng fRCGHaANRZL pfcié®s oM lbl 5&27:¥1. 6.80; R, 1BBHEN Fbind! ¢, 50005:34, 7.12;
phar maceut i cal | y acceptable sa wherein: Z is selected fromthe group

consi sti ngNot4.8H, and CH, CH, . 15 9. A conpound according to claim8
selected fromthe group consisting of: ( 1

R 4R) - 2- (6-chl oro- 3-pyridazinyl)-2,S-di azabicyclo[2.2.1 Jheptane; ( 1

R 4R) - 2- (3-pyridazinyl)-2, 5-di azabi cpgly@fie43- 1 ] heptane; ( 1

R, 4R) - 2- (t hi eno[ 3, 2- b)pyrldln 2-yl) - |azab| cyclo[2 2.1 ]heptane (1
R 4R) 18- (far o[ 3, 2{b$ 481-Rdbmethany)3-p "l bdli yicR[2.2 1] Jhdpeg ;20 (1
R 4R) - 2- (6- chl or 0- 5- net hyl - 3- gyrldam ng/l %-2 d| aéabl cyclo[2 2.1 ] heptane;
( 1 R4R)-2-(6-chloro-3-pyrid dlazablcyclo[22 1

] heptane; ( 1 R 4R)-2-(6-chl oro-5-nethyl-3-pyri dazi nyl ) - 5- net hyl -

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

R, 4R) - 2- (4-chl or o- 1- pht hal azi nyl ) - 2Ekaripla#ahi cycl o[ 2. 2. 1 ) heptane; 25 ( 1

R, 4R) - 2- (4- ehl or o- 1- pht hal a2i nyl) - 5- net hyl - 2, 5- di azabi cyclo[2 2.1 ] hept ane;
| R 4R)-2-(6-chl oro-5- nethoxmw&é@fdm nyl) -

(
di azahkizcycl of 2.
R 4R) 95 (5-pyri ‘?o‘n %4%59?3 B?E’a E(gé‘g 18 mpob) ip PME got“élﬁ)ewas RBBYY 44755 104
(1 R 4R) - Readtedt with Rethanyl (0-52, H-18i4anmbi)c WilepB@ nﬂmites] higpindrece wartreated

with a solution of 3,5-dibromopyridine (4.0 g, 16.9 mmol) in DMF (5.0 mL). After

1
1

stirring overnight, the reaction mixture was quenched with saturated aqueous NH,C1 and
extracted with diethy! ether (200 mL). The organic phase was dried (MgS0O,) and
20  concentrated under reduced pressure. The residue was purified by chromatography on

Si0, (CH,Cl,) to provide the title compound (2.24 g, 70% yield) as a yellow solid.

Example 43B

25 carboxylate
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



"5 J UN 2003 PCT/US00/ 01620 ( 1

R 4R) - 2- (Iiggg)wgﬂ 5-isothiazolyl)-2,5-diazabicyclo[2.2.1 ] hé)t\&uy 2{]&3 A
conmpound a r‘f@ to claim8 wherein: 5 Zis CHz; L, is a ®cTalsemoisond,
and R is wRs 4 %~ 5 RNRI10 11. A corrpound accor di ng to claim10
selected fromthe group consi sting of ‘é

R 4R) - 2- (6-chl oro- 3- pyri di nyl ) -2, 5-di aZlabi cycl o[ 2. 2. 1 ] hept ane;

{1R, 4R) - 2- (3-pyridi nyl)-2, 5-di azabi cyclo[2.2.1 ]heptane; ( 1

R, 4R) - 2- (6-chl or q1§,4gxm@_@6xv53-§y@1_w biFydiaZabicydiofZ aRki [2.2.1

] heptane; ( 1 R 4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo(2.2.1

] hept ane; 15 (1R 4R) - 2- ( 5- hy distdemethwlbanzerieaylfgnae) 5- di azabi cycl o[ 2. 2. 1

] hept ane;

R, 4R) - 2- (6 ot ToRrsdys) Gom G xample 438 g procssssd as dsseribed it Byne 2B ept ane: (
1 R, 4R) - Zpiovide i eScomydourldl Ny )Mzgcgt:@ mmﬁ)@[ﬁszzobﬂ(nﬁ@mmeoz@ 1

R, 4R) - Z- ('6- met hoxy- 3- pyri di nyl) di azabi cycl o[ 2 hept ane;

1R, 4R) - 2X16-H4) 18,368 (se2Hy)[3- @*(Qﬁrlﬂlﬁ"@tﬂ}iﬁlﬂ)dlﬁ’z(abﬂdydl&?[(ﬁ H)1 4BBept ane;

(
?01 R14E)é2R ’(‘g 6%(&&225@&33?037%{4 g‘%k’%z §H 7?188@3 %ﬂz Eé) %’1 }Eigi Zﬂii

1 R 4R h 2 1
] hept ane)(ﬁcl EC)Q%% r’)%i% Ero%ﬁélI %ai&ifilfai Ifﬂ?/t HJ'@?&%@?E%%O"[%@Z%

] hept ane; 5. 86 JINRLAR) Famd &, 58163y H; 39pyNJZi121yI )-2,5-diazabicyclo[2.2.1

] heptane; 25 (1R, 4R)-2-(6-nitro-3-pyridinyl)- 2, 5-di azabi cycl o[ 2. 2. |

] hept ane; (1R 4R) - 2- (6-fl uoro-3-pyridinyl)-2,5-di azabi cycl o[ 2. 2. 1 ] hept ane;
ane; { 1

(1 4R) - 2- ( 5- br ono- 3- pyri di nyl ) - 2E)§agg:l@a@b' cycloj2.2.1 ]heptane;
R, 4R) - 2(6 am no- 3-pyridinyl)-2,5- o[ 2. 2.1 ] hept ane;

(1R, 4R) - 2- [ 5- ( benzpR R A BcPatio-Bomydihy1P-2F-diapbidvicRN2.0d (Reptant] hept ane;  °5
~a~ 2003 WD 00/ 44755 PCT/USOO OL&0 105 ( 1

R, 4R) - 2- (6- chl or 0- S- et hyny| - 3-4ugpethylbeprenesulfomates abi cycl o[ 2. 2. 1 ] hept ane; (
1 R 4R)-2-(6-chl oro-S-cyano- 3-pyridinyl)-2, Sdi azabicyclo [2.2.1 ] heptane; (
1 R 4R)-2-(S-ethynyl -b-fluoro-3-pyridinyl)-2, Sdi azabi cycl o[ 2.2.1 ] heptane;
( 1 RA4R)-2- (S—cyano 6-f 1 uor o- 3- pyExaiply #3A 2, Sdi azabi cycl o[ 2. 2. | ] heptane,
5(1RA4R)- (S—brom) 6 chI or o- 3- pyrldl nyI -2 Sdl azabi CYC|O[2 2. |
] hepléne; ( ILemb ‘ bEON sidiyh-Bondiazabioyal Zryclo[2.2.1
] heptane; ( 1

R, 4R) - 2- (5- hydr oxynet hyl - 6- chl or o- é%’;%#ﬂ&%%w ) -2, 5di azabicyclo[2.2.1

] heptane; (| Thffbdwr (‘rénm)dﬁﬁwrrm hivd 3 8- d‘xmﬂro@yﬁdxawe% Poskdssed a310

di azabi cycl o[ 2. 2.1] hept ane; (

R, 4R) - 2- (@W@doxmhlyllﬁewpwvlm theltitlezo®pdurd:abi cycl o[ 2. 2. 1 ] heptane; (1
R 4R)-2- (5-am norrethyl 6- chl or o- 3- pyri di nyl) -2, 5-di azabi cycl o[ 2. 2. |

] heptane; ( 1 R 4R)-2-(5-am nonethyl-6-fluoro-3-pyridinyl ) 2, 5-di azabi cycl o
[2.29_(1 )heptane; ( 1 R, 4R) 2- (5- anw 3-pyridinyl)-2,5-diazabicyclo
[2.2.1 ] hept ane; 15 }

(Brtchy 48 ) i PoXHdlBt ane;

, 4R) - 2-
i TR AT (AT AR

R) ( (&oammqﬁrmmbu&fmqmmmwﬂwv Mi+Ry'Sdi azabi cycl of 2. 2. 1] hept an

AiE PR ARG

20
R) - 2- (S— am nocar bonyl - 6- chl or o- 3- pyri di nyl ) - 2, 5di azabi cycl o[ 2. 2. 1] hept an

R}}Z (b- chl or o- 5- hydr oxyi ni nomeEHMRIS3C i gi nyl ) - 2, 5di azabi cycl o[ 2. 2. 1] h

eptane ( 1 R4R s b 3 Leiayl ) - 2, 525
di azabi cyci o[ 2. 2. ép %nseie&aaofa iR BLAOABIIYIOT B2 1 ebling

R, 4R) - 2- (5- hydr oxyi mi norret hyl -@M;g@gi@g@gdl azabicyclo[2.2.1 ] hept ane;
( 1 R4R) - 2( -quoro yr| n di azabi cycl o hept ane;
R 4R) - 2- ( ~- net WA Rred “fCF %émaﬁymceszse aydes %‘Pﬁ%’?cﬁz’%‘r{é‘e o] hept ane (
1 R 4R) - 2- 6 y 0
di avab, cﬁ’cf’gﬁdgquﬁfehgg%@g%‘%d Hf NME QreoBYSdcFMy) 6B @, 321.0, 11.0 He,

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,

-b-hi—‘




( 1 R4R)-?-(5-airi~. osulfonyl-6-chloro-3-pyridinyl)-2.S zngiN'\?mB
Wwo oo0i aa~ss 106 di azabi cycl o[ 2. 2. 1] hept ane; and PCT/ US00/ 016

R, 4R) - 2- (5WAH0#83% f onyl - 3- pyri di nyl ) - 2, 5- di azabi cyci o[ 2. 2. 1ptivesteeezo 12.
A conpound according to claim8 wherein: 5 Zis CH CH2; L, is a coval ent
bond; and R, is RS |1 4 %~ 5 RN R 10 13. A conpound accor di ng to claim12
sel ected fromthe group consisting of: 121

R, 4R) - 2- (6- chl or o- 5- net hyl - 3- pyri di nyl ) -2, 5-di azabl cycl o[ 2. 2. 2] oct ane; 1

R, 4R) - 2- ( r PYLS Aipy |2

R 4R) - 2- (g,:g’r-(l)lqgggll—g 8;%%5/ Iggf%rll}giﬁﬁj@ﬁgﬁgl azab| g%@’oﬁg?%%@%he 1
R 4R) - 2- (%mhlcmr@{aﬁedtﬁoam{-&mw,sdlﬁwme2556(258«';12{?;115156}/181 | 04 892 Falmict ane; 15 (
1 R 4R) - 2- (5- net hoxy ridinyl)-2,5-diazabi cycl o[ 2. 2. 2] oct ane; ( 1

R 4R) - 2- ( 651925k §.48; h‘eﬂ‘t’é? 3-pyridinyl)-2, 5-di azabi cycl o[ 2. 2. 2] oct ane; ( 1
R 4R)-2-(6-fluoro-3-pyridinyl)-2,5-di azabi cyclo[2.2.2]octane; ( 1

R, 4R) - 2- (5- et hynyl - 6-f | uor o- 3- pyri di nyi) -2, 5-di azabi cycl o[ 2. 2. 2] octane; ( 1
R, 4R) -@2- (5-cyano- 6-f | uor o- 3- pyri di nyExample4di azabi cycl o[ 2. 2. 2] oct ane; 20 (
1 R 4R)-2-(5-brono- 6- ch| or o- 3- pyri di nyI$ 2, b-di azabl cyclo[2 2. 2] oct ane;

(1R, 4R) - 2- ( 3- pyir3.4h - SHhad by €3 i - £ i

R, 4R) - 2- (6- chl or o- 3- pyr|d| nyl ) - 5 di azablcl Io 2 2 2)octane 14. A
conmpound according to claim38 38H ; L, is (CHz)Q and R is
Rs | 4"~ 5 RNR W 00/44755 107 "5 JUN 2003 PCT/ US00/ 01620 15. A
conpound according to claim14 that is ( 1

R, 4R) - 2- ( 3- pyri di nyl nmet hyI) 2, 5di azBxempleUBA2. 2. | ] heptane. 5 16. A

COprOlLbnd accordin grt uty(i ( ?S 2%) 5- 6-CLI(21rr(EnSI metl’xoxymethoxv 3-pyridinv})-2.5-

diazabicyclo{2.2.11heptane-2-carboxviate
tert-Butyl (1S,4S5)-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 40C

were processed as described in Example 40D to provide the title compound. MS
15  (DCI/NH;) m/z 370 (M+H)".

Example 45B

4-methyvlbenzenesulfonate

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 (DCINH,) m/z 226 (M+H)", 243 (M+NH,)"; Anal. calculated for C,,H,N,C10,S+3.0
H,0: C, 45.18; H, 5.80; N, 9.30. Found C, 45.12; H. 5.68; N, 9.29.



R2 Z~ N\~N~ Lf ~R~ IV, or a pharnmaceutically acceptable salt thereof
wherein: Z is selected fromthe group consisting of CH CH %@ gﬂ,.
10 17. A cokp8¥#tISaccording to claim 16 wherein Z is CH CH,. p&Rusboeeppound
according to claim17 that is
3-(3-pyridazinyl)-3, 8diazabi cycl o[ 3. 2. 1) octane. 15 19. A conpound accordi ng
toclaim! 6 wherein: Zis CH CHz; L, i a covalent bond; and R, is Rs 4
%~ 520 RNR, 20. A conpound according to claim 19 selected fromthe
group consisting of: 3-(6-nitro-3-pyridinyl)-3,8-diazabicycl o[ 3.2.1)octane;
3-(6-am no- 3-pyridinyl)-3,8-diazabicyclo[3.3.1 Joctane; 25

3-(6-chl oro-3-pyridinyl)-3, 8- di azabi Eysrhple38. | ) oct ane;

3-(3-pyridinyl)-3, 8- dlazablcyclo[S 2. 1)octane .

3-(6-chloro-~-neth R.4B)-dcfpiragthax Zaysfliagabigyciol3.241 Iheptang e WO

00/ 44755 108 3-(5, 6-di chl oro- 3- zablcyclo[3 2. 1] oct ane;
3-(6-chl oro-~-ethynyl - 3-pyridi £ ek éneg’nl orgllt@ o[ 3. 2.1 ]octane;
3-{6-chl oro-~-cyano- 3-pyridinyl) -3, 8- dlazablcyclo[S 2. | ] oct ane;
( S- nmet hoxy- 3-pyridinyl)-3,8-diazabicycio[3.2.1 Joctane; S
(6-fluoro-5-nethyl -3- pyrldlnyl) 3*&mmﬂaﬁkﬂlcyclo[3 2.1 Joctane;
-(6-fluoro-3- V| di I .
(5-
(

et hynyl - ot o=3—pyti . HBTEyEro e :
5- cyano- 6-f | uor o- 3- pyrldlnyl) 3, & Jogzﬁhgcyclo[B 2.1 )octane
- (S-brono- 6-chl oro- 3-pyridinyl)-3, razabi cycl 0j 3.2. 1]octane; = 5 J UN
2003 PCT/ LTS00/Heqst0dik® from Example 15B and 2-methoxy-5-bromopyridine (purchased

3- no hIor 3-pyridin 8d|az i C ane;

3 (o B ot et SPeBiBo S profrid 45 desdritnes Bonbls @{‘it%rav'}isﬁxeaﬁ@ and
3- (S-am noggat 3 I) gpﬁ;gblcyclo [3.2.1 ]octane.

conpound accéﬂﬁ#%gN?%ﬁ¥$2?M méf}gg‘sorrmla V R~ RR~N~ Li 15V, or a
pharmaceutically acceptable salt wherein: Z is selected fromthe group
consi sting of CHZCH, and CH, CH, CH, . _20 %2 é conpound according to claim 21
wherein: L, is a coval ent bond; an | 4 ~~~ 5

(IR 4R)-2-( 6-methoxv—3-pvndmyl)-Z.S-diazabicvclo[2.2. 1]heptane

PRPPPE

(')

15 4-methvibenzenesulfonate
The product from Example 46A was processed as described in Example 2B to
provide the title compound. 'H NMR (MeOD, 300 MHz) & 2.05 (d, J=11.0 Hz, 1H), 2.28
(d, J=11.0 Hz, 1H), 3.25 (dd, J=3.0, 12.0 Hz, 1H), 3.35 (s, 2H), 3.72 (dd, J=3.0, 12.0 Hz,
1H), 3.78(s, 3H), 4.48 (t, J=1.0 Hz. 1H), 4.61 (s, 1H), 6.84 (d, J=11.0 Hz, 1H), 7.28 (dd,
20  J=3.0,9.0 Hz, 1H), 7.53 (d, J=3.0 Hz, 1H); MS (DCI/NH;) m/z 206 (M+H)"; Anal.
calculated for C,;H,;N,0,S+0.45.0 H,0: C, 56.07; H, 6.25; N,10.90. Found C. 56.14; H,
6.12; N, 10.52.

25

4-methvlbenzenesulfonate

Example 47A
tert-butyl (1R.4R)-5-(6-chloro-5-methyl-3-pvridinyl)-2.5-diazabicyclo[2.2.1]heptane-2-

30 carboxvlate



R N R 25 23. A conmpound according to claim1l of formula VI ~le lﬁi N~N 2
wo ooiaa~ss |09 VI, or a pharmaceutically acceptable salt wher m’
sel ected fWOOPHHES group consi sti ng of CH and CH CH . 5 24, Bft:'mlsmml&mj
according to claim?23 wherein: Zis CH,; L, is a covalent bond; and R is
Rs 4 %~5 RNRI10 "5 JUN 2003 PCT/ US00/ 01620 25. A conpound accordi ng to
claim 24 selected fromthe group consi sMdi ng of:
2- (6-chl oro-3-pyridinyl)-2, 6-diazabi cycl a[ 3. 2. 1) oct ane;
2- (3-pyridinyl 0! 3
S, SR) 2- (6-chl g?‘% %d&g?ﬁ@{ﬂ Wﬂﬁ ¢ B ig| ny %h%ﬂglbalgg&b? cn;/t(::th}c’)lf)éndme Iﬁ)pcatm:ftine 15
(1 S, SR) a®ddsbribediindhlSoF, @339p2/)rwde pydcgssgd s diésaribdal inyExanplk 3QAtd motvidae; ( 1
S, SR) - 2- (6-chl or o-5- et hynyl - ridinyl)-2, 6-di azabi cyclo[3.2.1 ]octane;
(1S, SR) - 2ﬂ(661tl9m0mpeusdc§%% Vﬁg‘p 234 (MR di azabi cycl of 3. 2. 1] oct ane: (1
S, SR) - 2- (5- met hoxy- 3-pyridi nyl)-2, 6-di azabicyclo [3.2.1 Joctane; ( 1
S, SR) - 2- (6-fl uoro-S-net hyl - 3- pyr|d| nyI) 2,6-di azabicyclo [3.2.1 Joctane; 20
1 S5SR) - 2-(6-fluoro-3-pyridinyl)-Bxdnpk 47ZBbi cyclo[3.2.1 )octane; ( 1
SR) - 2- (S-et hynyl - 6-f | uoro- 3- pyr|d| nyl ) -2, 6-di azabi c cIo[3 2. 1 ] oct ane;
S SR) 2-(5-C y 2 ¥3110419] v PYTIQ YL )6 ks a3 ;..A.'a c Idhent EFOct ane; (1
S

(

S,

(

S, SR~2- ( 5- br onp- 6- chl or o- 3- pyr| 'n%l 2, 6- d| atlgl cyclo[3.2.1 ]octane
(1R, SS) - 2- (6- chl or o- 5- net hyl - -p%-r#ﬁ??s}ﬁ%é—arazabl cyclo[3.2.1 ]Joctane;
25

R

R,

(1R, SS) - 2- ( Fnépricell PR EcRipld 47 A} procSssed azakiaved Afadphmpiane: (|
, SS) - 2- (6- chl or o- 5 ethynyl-3 pyridinyl)-2, 6-di azabi cycl o[ 3 1 Joctane; (1
S

S) - 2 ( Broyideshotide cgmpourgl. pYNNIR(TDCR, B@Odwhlzmlcﬁﬁdﬂo{ﬂ 0;2) Hz,)1gHt hﬁ&

R Soi0b. (6 A7 0 Bzs YL sy oo $137 BBHEARDy e b DRSPS G ane
; 39 ? ?2"?????‘39?%5?%?? 3 s A g U I T3 I3 e

2- (5- et HyM8 (PCU/NID) ov/3 2p¢ (MR ;| Anap clcdliatedafbi GmﬂLzb{,G ST140.7 BeOable:

) -
na (1 Rl BRIk b S K 5 1T 0 Yoabi cyeiof 32 1

] oct ane.

15 Example 48

4-methylbenzenesulfonate

Example 48A
20 tert-butvl (1R.4R)-5-(5.6-dichloro-3-pyridinyl)-2.5-diazabicyclo{2.2.1Jheptane-2-

carboxylate
The product from Example 15B and 2,3-dichloro-5-iodopyridine, prepared as

described in (US 5,733,912) were processed as described in Example 15C to provide the
title compound. MS (DCI/NH;) m/z 344 (M+H)".
25
Example 48B

4-methvibenzenesulfonate

The product from Example 48 A was processed as described in Example 2B to
30 provide the title compound. 'H NMR (MeOD, 300 MHz) 5 2.07 (m, 1H), 2.30 (m, 1H),
3.28-3.34 (m, 1H), 3.47 (s, 2H), 3.72 (dd, J=2.0, 10.0 Hz, 1H). 4.53 (t, J=1.0 Hz, 1H),



26. A conpound according to claim1 of fornula VII . IR~
VII, or a pharnaceutically acceptable salt wherein: 10 Zis seSeﬁuN\IZﬁga

the group WEneverssmg of CH and CHZCH,. 27. A conpound accorgifgsdeRié&edi M
26 wherein L) is a covalent bond and R is Rs 15 R4 N R5. 28. A conpound

according to claim 27 selected fromthe group consisting of:

(1R 5R)-6-(6-chl oro-5-net hyl - 3-pyri di nyjs) - 3, 6- di azabi cycl o[ 3. 2. 1 ] oct ane;

(1 R SR)- 6 (5 6- di chl oro- 3-pyridinyl)-3, 6-di azabi cycl o[ 3.2.1 ]Joctane; 20 (

| R SR)- 6 h t 3; [3. ]octane
(1 R SR)- Lﬂj 3I%S(Eélc:yar\%i"f{ H@X%ﬁﬁ %%éﬁggdq‘gzgﬁb@dmﬁéyzfifoct ane;

1 RSR-6 Wﬂwt&ﬁmyca&@%éd £5r 01, ;N QS O, ZEE O ) [48.08; 1, h@gtﬁnm o4 1

R, SR) - 6- (6-f | uor o- 5- nethyI-S-pyrldln | )-3, 6-di azabi cyclo[3 2.1 ]Joctane; ( 1
R, SR) - 6- ( &otnd &% 932pkly §.8#y1 )1.85.6- di azabi cycl 0[ 3. 2.1 Joctane; 25 ( 1

R, SR) - 6- { 5- et hynyl - 6-f | uor o- 3- pyri di nyl ) -3, 6-di azabi cycl o[ 3. 2. 1 Joctane; (
1 R SR)-6-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; (
1 R, SR) - 6-(5-brono-6-chl oro- 3- pyridim,hg‘;@ di azabicycl o[ 3.2.1 Joctane; (
1 R SR)-6-(3-pyridinyl}-3, 6-diazabi cyclo 1 ] oct ane; "5 J UN 2003
0

/ 44755 PCT/ US00/ 64628lotd-3-gyridlinyl)-2,6- dxazablcyclola” l]octane

R) - 6- {6-chl oro- 3-pyridinyl)-3, 6- zabi cg/ 0[3.2.1 Joctane; { 1

S) - 6- (6-chl or o- ~- et hyl - MM%‘ icyclo[3.2.1 Joctane; ( 1
S) - 6- (5, 6-di chl oro- 3- pyr|d| nyl)-3, 6-di azabi cycl o[ 3.2.1 Joctane; ( 1

S) - 6- (6-chl oro- 5-et hynyl - 3- pyridi nyl) -3, 6-di azabi cycl 0j 3.2.1 ]Joctane; 5
SS) - 6- (6- chl or o- 5- cyano- 3- pyrEximpid 4948, 6- di azabi cycl 0(3.2.1 ]Joctane;
SS) - 6- ( 5- met hoxy- 3- pyrldl nyI -3, 6- d| azablc cIo[3 .1 ]Joctane; ( 1

0p- f1 uor o- 5- miTkHULYE2.Aidiazabigyale - 0xylate .2.1 ]Joctane; ( |
6-

6-

S

5

(6- -

6-f

§5 et ﬁq*hglpﬁ%dl% Ergirno’{?)“ %cpjgyl ?R%%yé%gﬁg@g ?%ééféf'%pgmgl%oct ane; 10

S) téin;ﬁéiatﬁmn@s @ea&émﬁwu&tmmﬂh fllowed, by-diiterz- ahdybﬁﬁ:htb()ﬁata Thd oct ane;

, 5 §)-6-(5-brono-6-chl oro-3-pyridinyl)-3,6-diazabi cyclo[3.2.1 ]octane;
)

, SS) Selutien pips nsmrfrquor 23mersadlém@cbwa§xém{a@dzaqpeqt@dizgﬁé angextraced with
und SHEGHAPRY 1B brehfperah ¥ RFREE e (og B Filepye =

15 under reduced pressure to provide 190 mg a colorless oil. A suspension of the oil and

W0 0
R

S
S
5
S

) -
S,
S
S)
S) -
S) -
S
S
S
)
(0]

1
1
S
S
S

1 1
1

1
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onp

S
S
S
(
(
S
S
S,
(
(
(
S,
c
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 acidemonohydrate (59 mg, 0.31 mmol). The solution was

refluxed for 2 hours and allowed to cool to ambient temperature resuiting in formation of



VII1, or a pharmaceutically acceptable salt wherein: Zis se t 7 t he
group consisting of CH CH and CH, CH CH-. 20 30. A conpound gg;@mm
cl ai m 29 WY&/ %752 is CH CHz; L, is a covalent bond; and R PGI/BS00M1880~ 5
25 RN R, 31. A conmpound according to claim30 selected fromthe group
consisting of : 9-(6-chioro-3-pyridiny!)-3,9-diazabicyclo[~.2. | ]nonane;

5 J U N 2003 WO 00/ 44755 PCT/ US00/ 01629 112 ( 1
R, 6S) - 9- (6-chl or o- 5- net hyl - 3- pyri di nyl) - 3, 9-di azabi cycl o[ 4. 2.1 ] nonane; ( |

R 65) - 9- (% freélb ﬁ&tkorl%%r&)tﬁt'ati' W ntintat@d WidZB&h FYEhe? (ZX Parld plassBfier ( 1
R, 6S) - 9- (6-chl or o- 5- et | - 3-pyridinyl)-3,9-di azabicycl o(4.2.1 ] nonane; (

1 R, 6S)-9-Kigh caﬂuuno:oa;rcydﬂ@ mg;@ﬁ?/odmﬁ;he)tnte compoandis a:yvhito[sall1CB 'H Nvhane; 5

)R SS% S PTB T P Y2 e lin ki TS CBR SHER e 5 a2 2 LT RBAaL, |

| @r, i J918 o)
-9- (gdgtﬁ?r?;?ggp%% l}gir)gyga E)djrjl Idl %ﬁ%ygﬂ?@gaﬁ%g 8FﬁgelH)(]4§§nane (

S? - 9-(66 2wahas 6dd, Ue2,0. G Hay t HYi 7034 (d; B+805 Hizadtio 7cpolin]=0.2Ht, Hipnane; 10
A R, 6S) 6- chl 3- di b I
R 6 564 6L a3 ol Mis&{& kaf ok 205 fnfake ”g“ﬁ“e

5 (AR e BB o EREES £, 630 Tt ¢

- 9- (S51631dike Bl & 3opyri dinyl) - 3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; 15 ( 1
-(6-ch|oro 5-et hynyl - 3-pyridinyl)-3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; (

- (6-chl oro-5-cyano- 3-pyridi nyl) -3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; (

(5- net hoxy- 3- pyridinyl)-3,9- |cyclo[4 2.1 ]nonane; ( 1
-fluor o- 5- net hyl - 3- pyr|d|ngﬁ?Jg—g—diazabicyclo[4 2.1 ] nonane; (

-f1 UO4 I(R',ABRQY X gfnmﬂclrbgnﬂ-ﬁgﬁéqmlﬁﬁcﬂ inab?c)y%ldgﬁleq?ﬁfgta&o (1

- et Oor 0- 3-pyri raza. bi Cyclro ] nonane; (
- (5- cyano 6- f | uor o- 3bisiA-imdihyilenzéheSulftinaeabi cycl o[ 4. 2. | ] nonane; (
- (5-brono- 6-chl oro- 3-pyridinyl)-3,9-di azabi cycl 0o(4. 2.1 ] nonane; (

6R) 9- (6-chl oro-3-pyridinyl)-3,9-diazabi cycl o(4.2.1 ] nonane; and ( |

S, 6R) 9- (3-pyridinyl)-3,9-di azabi cy | ]nonane. 25 32. A conpound
according to claim1 of fornula IXE&@@%~ NNz I X, or a

phar neEeut itelbutyl ADR GRY-346 @nfimddarbun@l-8ipridiny!)-55-diakhbic 2. Vhepan«d3755 | 13
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)".
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20

Example 50B

bis(4-methvlbenzenesulfonate)

The product from Example SOA was processed as described in Example 2B to

25 provide the title compound. 'H NMR (MeOD, 300 MHz) 6 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 TsOH«1.0
H,0: C, 50.49; H, 5.57; N, 8.79. Found C, 50.53; H, 5.75; N, 8.76.

30

Example 51



Zis selected fromthe group consisting of CH and CH CH,. d
according to claim32 wherein: Zis CH; SL, is a coval entaegglﬁgm i's

Rs 4% 5 RMQ W48 US00101620 34. A corrpound according to cletTuS®/mselect ed
fromthe group consisting of: 10

6- (6-chl oro-3-pyridinyl)-2, 6-diazabicyclo[3.2.1 ]Joctane; (I

R, SS) - 6- {6- chl or o- S- net hyl - 3- pyri di nyl Y72, 6-di azabi cycl o[ 3.2.1 Joctane; ( 1
R, SS) - 6- (S, 6-di chl oro-3-pyridinyl)-2,6-diazabicyclo[3.2. | ]Joctane; ( 1
SS) - 6- ( 6- chl{OREHRS-2et6hayo~ Bmieyhox e 3 rwiridird] B2 didigzzabiceylol 1P 3 Jlizptant oct ane;
SS) - 6- (6-chl or o-5-cya, no- 3- pyridi nyl) -2, 6-di azabi cycl o[ 3. 2. 1] oct ane; |

| R, SS)-6-(S-nmethoxy- 3- pyrlédﬂa!ﬁlﬂlﬁg._aﬁ&i&ﬂ& cyclo[3.2.1 Joctane; ( 1
S)-6-(6-fluoro-S-methyl -3-pyridinyl)-2,6-diazabicyclo [3.2.1 ]Joctane; (
SS) - 6- (6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2. | ]Joctane; ( |

- (S-ethynyl - 6-fl uor o- 3- pyri dixample A- di azabi cycl o[ 3. 2.1 Joctane; (
- 6- (5-cyano- 6-fl uoro- 3-pyridinyl)-2, 6-di azabi cycl o[ 3.2.1 Joctane; 20
S) - 6- ( 5- br ono- 6- chlﬁab;m_?gﬂm;n_}hﬂlmﬂmabi cyclo[3.2.1 ]oct ane;

S) - 6- hl bi
o (3 pyr AbF YRR RSl s S A oy it
Q%dé'a't%%néeﬁﬁémst%HRYSl M n’xlb}mﬁoﬁnﬂdl qugGlnﬁ[f’ma dléth)h@%?ne (

| or o- 3- pyri |ny 6- di aza |cyclo octane; 25 ( 1
6 mh)).oAfteSstiating ayﬁmlaewcmdcragatg fop 36 miinatzs bha:nymtto{eamis tﬂea]edct ane; (

- (

(

D% AT Lo AR ey 1
mg (®a§ }:&ﬁfu‘ﬁeng e hm%n@ﬁro' diin eéL)nge ﬁ‘ea&f&,[z,gpeé&x%[q%e&&dmgﬂ ane;

(6-fluoro- I nyl I'azabi cycl o oct ane; N
3. WO Gﬁteﬂ%ﬁLP@ﬂrhﬁéﬂ)M}h@?ﬂhﬁlleﬂle(( 1100 mL) dried (MgSO0,), and concentrated

S5 - s Sy meiror Shareayie vy & Skl Lty Bowane, DG ane:
S, SR) - 6= izl 1
S, SR - é(g“’@hﬁ‘?%?%%ﬁ‘ﬁ{“ﬁﬁ B R it B P P s (1

S, SR) - 6- ( 225924/226\N{)H Y, 6- di azabi cycl 0[ 3. 2.1 ]Joctane. 35. A conpound
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according to claiml of formula X ~~~~RL R~ N \Z N2 x, 10 or a

phar feceut i cal | y acceptabl e salt wherein: Zis selected fromthe group
consi sting of CHz and CH-CH, . d according to claim35 wherein
L, is a covalent bond and 15 R “égﬁgﬁ‘%—g

tert-butyl (1R.4R)-5-(6-chloro- 5-methox ridiny1)-2.5-diazabicvclo]2.2.1}heptane-2-

carboxylate
The product from Exampie 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,) mv/z 340 (M+H)".

Example 51C

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, (H), 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, J=2.0 Hz, 1H), 7.28 (d, J=2.0
30 Hz, 1H); MS (DCI/NH,) m/z 240 (M+H)"; Anal. calculated for C H,,N,0,SCl1+0.25
TsOH+0.60 H,0: C, 50.93: H. 5.45; N, 9.02. Found C. 50.94; H. 5.57; N, 8.93.



R N R 37. A conpound according to claim 36 selected fromt he-grgch 2003
C sti

onsi ng of: (1

R, SR) - 3- ( 6-W¥APH#4355- et hyl - 3- pyri di nyl ) - 3, 6- di azabi cycl o[ 3. 2 ptTheebeigy 20
( 1 R SR -3-(5,6-dichloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 ]oct ane; (1
R, SR) - 3- (6- chl or 0- 5- et hynyl - 3-pyri di nyl ) - 3, 6- di azabi cycl o[ 3. 2. 1 ] octane; (
1 R SR)-3-(6-chl oro-5-cyano- 3-pyri di nyl 783, 6-di azabi cycl o[ 3.2. | ]Joctane; (
1 R SR) - 3-(~-net hoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; ( 1

R, SR) - 3- (6-fl uor o-5-net hyl - 3-pyridi nyl)-3, 6-diazabicyclo [3.2.1 ]Joctane; 25
( 1R SR)-3-(6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1 Joctane; ( 1

R SR) - 3- (5-et hynyl - 6-f | uoro- 3- pyri di rEstaimpbe 8 di azabi cycl o[ 3.2.1 Joctane; (
| R, SR)-3-(5-cyano- 6- quoro 3- pyr|d|n -316 di azablc cIo[3 2.1 ]Joctane; (
1 R 5R) - 3- (5- br ono- 6-@BASIR-C-F Sdiazabicydai b bhepane 2 1 ] oct ane;
-5 N 2003. WO 00/ 44755 PCT/U /

R, SR) - 3- (6-chl or o- 3- pyri di nyl) - Qt R)% gesjﬁ}t%nt .2.1 Joctane; ( 1

R, SR} - 8- (3-pyridinyl)-3, 6-di azabi cyclo[3.2.1 ]octane (1

S, SS) - 3- (6-chl oro-5-net hyl - 3- pyri di nyl) - 3, 6 di azabi cycl o[ 3. 2. 1 ]octane; ( 1
S, SS) -3-(5, 6-di chl oro 3- pyr|d| nyl ) - icyclo[3.2.1 Joctane; S ( 1

S, SS}-3-(6-chIo 0- I 3 .d I .3 p: 2.1 ctane; (
1 S, SS)-3- (64K = Mane; (
1S SS) 3- (5 q4yh Az 1
S,SS)-3-(6-f Hgltf {c}%émyﬁ?gw )3%?’.&8‘?’3%@ gﬁz,ﬁg%%{c%ng%{f%qug olcéane (1
S, SS) - (GHMQII)mepﬁFeﬂ)aB ddsqngbleblns(mmda@hém c{10188) 31,21598{16¢1 )aamd 5-10 ( 1

S, SS) - 3-(5-ethynyl -§-fl uoro ridinyl).-3,6-di azabi cycl o 2.1 J.octane; (
1S, 5 ?’S’"@é&‘ﬁ’a“‘gn? (Hﬁ'&?‘l?s%d %%?rﬁ%%mélf%)meaezme%é 6%%3%“@ dliBct ane; (
1 S, SS) I o oct ane,
1S, SS) 3- ‘(:' -C l?g?gq ?9’?‘?33?‘%5 ¥cgﬂ%mc{fwa(zggb)l§ yc o?bsgy@ﬂ@@t@%g ]7and (1

S, SS) - 3- (3eyH)'di nyl ) - 3, 6-di azabi cycl 0[ 3.2.1 ]Joctane. 15 38. A conpound
according to claim1 of formula Xl /~L ~R-~N R2 NXI, or a
pharmaceutically acceptable salt wherein: 20 Z is selected fromthe group
consisting of CH CH, and CH, CH, CH, . #gl é@pound according to claim 38
wherein Zis CH CH-; L, is a covale and 25 R, is R4 !~~5RNR
40. Atsonpound accor qi89Sy-2-(slirimidybhe) Baiagsbiévetu(R RGheptangp consi sting of :
" ~J UN 2003. wo ool aa’7ss

4-methylbenzenesulfonate

The product from Example 52B was processed as described in Exampie 2B to
provide the title compound (33 % yield). 'HNMR (MeOD, 300 MHz) 5 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, 1H); MS (DCI/NH,) m/z 177 (M+H)"; Anal. calculated for
C,sH;oN,0,S+0.10 TsOH+0.25 H,0: C, 54.19; H, 5.80; N, 15.14. Found C, 54.24; H,
5.8% N, 15.17.

Example 53
25 (1S.4S8)-2-(3-quinolinyl)-2.5-diazabicyclof2.2.1]heptane

acetate

Example 53A
-2.5-diazabicyclof2.2.1 Theptane-2-carboxvlate

30 tert-Butyl (15,4S)-2,5-diazabicyclo[2.2.1 Jheptane-2-carboxylate, prepared as
described in (J. Med. Chem., (1988) 31, 1598-1611), and 3-bromoquinoline (purchased



| 16 PCT/ USOO/ 01620 3-(6-chl oro-3-pyridinyl)-3,9-diazabi cycl o'f5. 3.U,N]m3ne;
9- met hyl - p‘zrl di nyl) -3, 9-di azabi cyclo(4. 2.1 ] nonane;

3-(3-pyri d r%t?“} 42559- di azabi cycl o[ 4. 2.1 ] nonane; ( 1 PCT/US00/01620

R, bS) - 3- (6-chl or o- 5- net hyl - 3- pyri di nyl ) -3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; 5 (
1 R 6S)-3-(5,6-dichloro-3-pyridinyl)-3,9-di azabi cyclo[4.2.1 Jnonane; ( 1

R, 6S) - 3- (6-chl or o- 5- et hynyl - 3- pyri di nyl?%- 3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; (
1 R 6S)-3-(6-chl oro-5-cyano-3-pyridinyl)-3,9-diazabi cycio[4.2.1 )nonane; (

1 R, 69) - 3fom tHRIANRNYR @heﬁﬁsda@ce»lwaée&mwd%e&uﬁﬁgqb%épracehu}é@am ih 1

R, 6S) - 3- (6-fl uor o-5-net hyl - 3-pyridi nyl) -3, 9-di azabi cycl o[ 4. 2.1 ] nonane; 10
( 1 R 6S) Example 1Aty pro3ideythe dtlnydﬂ)lP@mQ di azabi cycl o[ 4.2.1 ]nonane; ( 1

R, 6S) - 3- (5-et hynyl - 6-fl uoro- 3- pyri di nyl) -3, 9-di azabi cycl o[ 4. 2. 1 ] nonane; (

| R 6S)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane; (
1 R 6S)-3-(5-brono-6-chloro-3-pyrid di azabicyclo [4.2.1 ] nonane;
1R 68% 3- EG chl oro- 3-pyri di nylogl 3 %‘anﬁﬁl'%z%}?cycl o[ 4. 2y1 ]nE)nane ]15 (1 (
R, 6S) -8- ( 3- pyri di nyl X13.48)-8i(a @ % didzdbi Jheptdhe

S, 6R) - 3- (6- chl or o- 5- net hyl - 3- pyr|d| nyl -3 9-di azabi cycl o[ 4.2.1 ] nonane; { |
S, 6R) - 3- (5, 6-di chl oro-3-pyridinyl)-3, %&zabi cycl o[4.2.1 ]nonane; ( 1

S, 6R) - 3-{6-chl I onane;
(1 S,6R)-3-(6- ??1’?8 &%méeén% pé/?? my%’ &gﬁ%ggglég%g{)@g;‘h%?ﬂx%? j14]j;Jlrr;1$onane
20 (1 S, 6? d the arﬁtdhapyuro’&hmyirdbdrrhybmdahsbdxdc}ﬂaﬂm Wys:m{ffbdzayldrémmm, (1
S, 6R) - 3-(6-fl uoro-5- rreth r|d|nyﬂi 9- di azabi cycl o[ 4. 2 ] nonane; (
D' S R - S HRLG (Waeo Moy PHATRVIR Ghot e s00 Yool 55% GG MM (1

S, 6R) - fl.uoro-3- i.di n 3, 9-di azal ane; (
D o o - SN B0 iR Sai L ) (o oBiaf A oS ederepfiiane: bs
g 1 S, 6R) vBsdIPeris oty @e&xﬁé@b&sﬁn@ym NMMM:@D%@@ mmqlsqud @[ Y2 vb6](apn?mi

1 S 6R)-3- if?/l chl or o- 3-pyri di ng z{@ -di azabi c %i)h &nonane and

S, 6R}d3 (9, fyilitda. dﬁ))°349brcn dzhbHey e 302b1 5| éﬂé(dd‘félﬁzcbﬂi)@tﬁ;dm -
in

N Re (3550 BTl A B P §oh o T S i PR 2070 0 e

fromthe geppp mpslgss;t(tbpg pa‘7}@—|1}gn315g=g@—u-3 BzAH). A conpound accord| ng to
cl ai m 41 wherei n: L, is a coval ent bond and R, is Rs 41~ 5 10 R

N R ,15PCT/ USO0/ 01620
Example 54

1S.4S)-2-(3-methyl-53-isothiazolyl)-2.5-diazabicyclo[2.2. 1 Theptane

acetate

20 Example 54A
tert-butyl (1S.4S)-5-(3-methyl-3-isothiazoly])-2.5-diazabicyclo{2.2.1]heptane-2-

carboxylate
tert-Butyl (15,4S5)-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 acetate



3. A compound according to claim42 selected fromthe grqus Eﬁ?ﬁiﬁbbgg of :
pyridinyl)-3, 7-di azabi cycl o[ 3. 3.1 ] nonane;

chl or WOMBISSdi nyl ) - 3, 7- di azabi cycl o[ 3. 3. 1 ] nonane; 15 PCT/US00/01620

chl oro-~-met hyl - 3- pyri di nyl ) -3, 7-di azabi cycl o(3. 3.1 ] nonane;

, 6-di chl oro-3-pyridinyl)-3,7-diazabi cyclo [3.3.1 ] nonane;
-chl oro-5-ethynyl - 3-pyridinyl)-3, 7-80 azabi cycl o[ 3. 3. 1 ] nonane;

chl oro- ~-cyano- 3-pyri dinyl) -3, 7-di azabi cycl o[ 3. 3. 1 ] nonane;

net hoxy- 3- i prdtiidt HomBEX mﬂ?lé%@h‘»@é&cﬂréﬂ@s& -ad dbdeeiBed & Exfnple 53B to

fl uoro- S—neth | -3-pyridin -3, 7-di azabi cycl 0[ 3. 3.1 ] nonane;

fl uorpro&dpthtdlenqdn)mnd HﬂMRKWQIIbPQOMHz)]&w Sd(ac3H), 1.86 (m, 1H),

(e flsﬂw%éé%?ﬁv 3307106 Dy b ara =10 frro NS Stien

3- (S- br onorypy glakqp0s, ql}{a}/‘“ﬂ?}gl H§’5799Ct'sal4ﬁb' cycI o[ 3. 3.1 ] nonane. 28 44. A

phar maceut 1 cal  conpdsi t1on conprising a erapeutically effective anount of
a conpbund of formula | in conmbination with a pharmaceutically acceptable
carrier. " 5 J UN 2003 WD 00/ 44755 PCTI US0O0/ 01620 118 45. A nethod for
sel ectively control ling neurotransm ease in a mammal conpri sing

adni ni stering o e ORIAnDBoadyBlaiRYal b sealaRRl B ERRARNL | o2l |y
ef fective amount ~of —a comnpourd for ot . treating a

di sorder in a host manmal in need of smzhetreat ment conpri sing
adm nistering a therapeutically effective ambunt of a conpound of fornula
. 10 47. The method of cl ai m46 wherein the disorder is selected fromthe

group]n(fonm sting of Al zheiner's di sEaase!l Eggkl nson's di sease, menory

dysfuhction, Tourette's syndrone. rders, attention deficit
hyperact i vi tténdhﬁ rARI4R)EURRASIS idifD-yl ﬂfs’-&mldv@lb 2.08 melection,
anyotrophic atral sclerosis, anxiety, depression, nmania, schizophreni a,
anorexi a and ot her eati ng di sorders.¢ _?.EQBE)QLnduced denentia, epilepsy, 15
urinary incontigence s di.s ai iraul ndr one,
erectile dysfundtirspduct 8 mlﬁﬁﬁéﬁd %W%ﬁ‘ee%@?%mﬁamﬁnwwﬁiaﬁmt ory
bowel Synq{e@é'fﬂ)ed‘ﬂlgg Hee GE%Inh@FbsQf 7@*5-31'89) ré/\ﬂ%éé%kéai dshRs@iRalifl Ekamplepai n. . A
Y.A 9. Al %A . A A[. Al. AhFr. AF. A UY. An_. . AFA. Al . AYe. A3! F. AUF. AYl . AFFE
. A3. AlRF. AH\AN—‘proﬁg@M/ﬁtkdmmeEM A[I_ Al 9’ A33 Al 2. A3[% A .A .AAFN.A . A

| . Ale. AYl . Al HFL. Al Fr . AnF_. Al [r.A5Y,. Al _. Al _.A35 .A33. Al 3 _.A3,.A3HF. Al 5L. AF[
F. AFH. AF[ I r. A3L. AYSF. A . Al. . A A A3IL.AYur.A . A AFr.Allr. A .A

| r. AY[ YL. A. AF9. AFI L. AF9. AFH3. AnL. A\@x Yyﬁg\l AF. AL9. A35. AHY. AY% A3l *. A3. Al
9. A3% AFY. A35r. Al 5l AF AF . A L. [AHI2A[rAA3

E. Al 3Y. AYr. AF5| _(WAEH i ghi®€3. 2 JpAfFidi 2. AdiaxBhbi :

| #3} xsni ¢~ XU] ca] cal] ca] ca] ca] caj ca] cal c*a c’\a] caj ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] caU] cal] ca] c: al] ca 30Z

o7 AP ((SOiaintodid Ehanlipond £ aks peadeal calheali iabeplosiia) oo cal o
a] cal c"a] ca] c”a] ca] cal ca] ca] ca] cal ca]caJca] ca] ca] ca! SS1Te+

Lyt Mm]lmsmlfd:oﬁ'mpumq cél]NMkél\]lc@])c%Q(bM]‘{za]SdaJ]Zda,]ﬁa)]é Q’Oa/gbt\d,] kd]cal] ca
Ds o A IBOGHA @3 ST (o) E8{BaliEn AT e 2Lk Bofa it iﬁﬁzea] cal ¢l ¢

a] ca] caj cq 33B33348
344151 S5ootau Ty T DL T e oL L e O, o) ca <
aU] ca] ca] daB ¢z d:H),(Saq9c(zb]- daldd]xdH)a) ca] ca] ca] ca] ca] ca] cal] ca] c( a] ca! 88. 8?8D
8G3L8(Ba8p8888h: ;
<==== 5>{ >>>>??’?????s’>} xsnhc”Yi d_ZU] ca] ca] ca] cal] ca] ca] ca] ca] ca] calU] ca] ca] ca
] ca] caU] ca] c(a] ca] ca] ca] ca] ca] cal] c?}g&@ﬂ ca] cal] ca] ca]ca] ca] ca
s?7??6@aGA1 Ay AAB&BbBBBYC Cx Cz CCCDD( E HJHHI | wr mhc”Y] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] zfd-cldbe-RbeddiheicRdiesdhiabbid.2a)mmhea] cal ca] ca] ca] ca] ¢
a] ca] ca] ca! | (IxJKK<LI LALLL?M M\2OMOOOP#P" P| PPP( Q QQQ
RCGRcRRR<SS| wr mhc”™Y] ca] ca] ca] ca] ca] cafmaratg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] c, a] ca] ca] ca] ca] ca! SSSSSUc UUU* VWWVVVVVVIANNEXT X
AYYYZazzzZ\| " zupkfa\W]ca] ca] cal] ca] ca] ca] c*a] ca] caj ca] ca] cal ca]ca]ca]calc
a] ca]ypr] cal] ca] ca] ca] ca] ca] ca] ca] cag,@ Jlcsdd ca] c*a] ca! " >abccl cLdddee/ f gnhi H
JRWTrjjm n+n0n>n0+ppppppqu{Vp] e V] | ca cal c a] ca\/] caU] caj] ca] ca] ca] ca]c, a]
hYlenPczdzabityeld veede c(a] ca] cal BgTq

4
3-(3-
3-(6-
3-(6-
3-(5
3-(6
3-(6-
3-(5-
3-(6-
3-(6-
3-(5-
3

(
(
(
(
(
-
(
(
(
(
(

ca] ca] ca] cal] ca] c,aftm8s
qgrsTsgttttuucuuuuv vvv

v/ v=vvvwIwwwex Hxxx x| wr mhc”Y] ] c¢] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a] cal] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal xy9z~{{ |} F~L~N~-T~Y
~X~ h.,;

Vgszupkfa\W]]ca] ca] ca] ca] ca] ca] caU] ca] c(a] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca
]ca] caU] c(a] c(al] c(a] ca] ca] ca] ca] ca] ca] ca] ca! KagNWz\ ~f hl {f D\ @B} xsni d_ZU] ca



f
~yt oi d_Ykf é cU%ca] c(a] cal] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] &]JUNQIIEE caj
ca] cal] ca]¥ \L‘/li’éa"]s a]cal]c(a]calcaUlcalcalcalca f hT ] QO3LGdTHUS00/01620
"ytoje [VKkf [V]]ca]ca]ca]ca]ca]ca]calca]ca]c”a]ca]cra]c”a]calca]lcalca]calc
a] ca] ca] c”a] c"a] ca] c”a]c”a]c™al ca]calcalcalca " 8; FNHTWrLj _

_}wr mhc"YTKf " [] ca] ca] ca] ca] ca] ca] ca] c”&8fc”a] ca] c”a] ca] cal] ca] c( a] cal] ca] ca]
ca] ca] ca] ca] c’\a] c”Ma] c”a] ca] c"a] c’\a] c’\a] cal ca]ca st 9
BIT1:"i"s"w' "zy ] JcalUca
UV] cal] ca] c&al] %g]}%p??\"a cfbd]y]éﬂajf g&ceg(h?g]ggg]k g‘@‘f‘?ﬁ]@%&g‘] (ﬁ:ﬁ] cha]cta'"" G
#K#V\###uwee% %WG&O%) in CHCl, (30 mL) at 0 °C, was treated with triethyl amine

>' L'

1 b4 Sl ) bl it %%v"eﬁalc"’“i
Al ba] onal CAaf@aqu%e mparayu?é SR R b Rl ORIy RS Ca el ca
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Example 57B

3-(3-pvridinyl)-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). '"H NMR (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. |H); MS (DCI/NH,) m/z 204 (M+H)"; Anal. calculated for
C,,H;;N;¢2.2 TsOH-H,O 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{3.3.1nonane

30 4-methvibenzenesulfonate




10-u 10-u F: 10% u& ()-8
10% u&' () -
10% u&' () - WUMMITIB333uV7/ 10- 10% u&' () -, 10% u&' () -

“1L!10% M& ()-90"10% u& ()-".!10% u& ()-

#910% u& () - @10% u& ()- 10% u& ()-!"10%u& ()- 10-u34844415| 5dB7/
10- 1 g* 109 () -10% u& () -

L1 10% u& ()- 10% u& ()-110% u& ()- mL0%gs& () - | 5555H66#7} 27/

10- L9$T10% u& ()-"10% u& ()-L 10% u& ()-LF10% u& ()-'a

S10%&' () -110% - & () -#7u77777777b@ sz&' ()-ys10%& () - 10%<&

10-u 10-u 10- u*s10% u& () - L9$T10%

777TWJIB3b@

118@¥ 10% , & () - 9! Y10946-Ehloro-3-OVidMANI 7 (diazabisd€lof3 N KBohdne: | 10%& () -
S10%<<& ()-788' 8.88878zX6b@ 1! 1 0@510%m& ()-! h 0%\& ()-!" &10%&'(
&10%& () -! CS, 109&Digzabicgpipffodainonams,? pepargd ssdesanbrg in (Garrison, G.L. et. al,, J.

1110! 09!,
<& ()-s'Y

rg/?)%gexé 5 82 gZQB 8/§3)b')67;(2$ g-c orlﬁ% gﬁ%d r?e \;lreer o%:.l./(s)sed as

0%<!F "10%<&

11! g# 1D% <gsdrdvel 1l BEAHS |7A& "l(k)e dru degt#z?\s/%(&f ied bgnﬂ'aﬂ#é%gg@afo ra';:)hy zs)ll_ica ﬁt)e_l;_

g#109%& () -

) I g#10%: () - <=====

10: :! yg#l@HC&ME)OH'NIgjﬂI&%&:&lIpﬁbwdgﬂ'&‘(}ﬁ/b& compplind= 18Yspiskd).[ ME@ 1! !
10%<&’ () - <&' k@ﬁlﬁs Us<& ()-: 10%& ()-! F "109%&' ()-F

1098 ()
109& () -

...... U& ()-1] 10%0<0<& ()-"'h 10% [\ | & ()-
10%<& () Yle%<&' () - 2522?26 @ARIEM@

1113 Y 10%<& () - @L0%& ()-$Z10%& ()-" S10%& ()-L! - 10%<& () -
3#10%<& ()- G\LAYAABEBAEM@ 11117 Example 58B

10%<&!
10%&l

15

20

25

30

) - 9010%& () -.f 10%
)-) Flo%x&' () - Saebh

BY: s109%<& () -

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) § 2.00 (m, 2H), 2.31 (bs, 2H), 2.37 (s, 3H), 3.10 (m,
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, J=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.

Example 59
6-(3-pyridiny])-3.6-diazabicyclo[3.2.1]octane

Example 59A

2-Azabicyclo[2.2.1}hept-5-ene (52.5 g, 54 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
quenched with water (500 mL) and the phases separated. The organic phase was washed

with 2M HCI (5 x 100 mL), dried (MgSO,), and concentrated under reduced pressure.
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1(0) ] ]\wﬂrdnnethy?sulﬁde (2 mL) and the reaction mixture was aliowed 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
(CHCl,;:MeOH 100:0 to 95:5) to provide the title compound (2.0 g, 28% yield). MS

20  (DCINH,) 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% vield). MS (DCI/NH,) m/e 203 (M+H)".
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Example 59E
6-(3-pyridinyl)-3.6-diazabicvclof3.2.1]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,OH,
9:1:0 to 9:1:0.1) to provide the title compound (42 mg, 21% yield). 'H NMR (CD,0D,
300 MHz ) § 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-diazabicyclo{3.2.1]octane-6-carboxylate
The product of Example 59C can be treated with di-t-butyl dicarbonate (1.1 eq.)

in methylene chloride for 4 hours. The solvent is removed under reduced pressure and

25  the residue purified by chromatography to provide the title compound.

Example 60B
t-butyl 3 6-diazabicyclof3.2.1]octane-6-carboxylate

The product from Example 60A can be processed according to the procedure of

30  Example 59E to provide the title compound.
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acetylcholine channel receptor binding potencies of ligands were determined as follows.

| 109KK&' () -1 #109%& ()-"! 1 #10%Cé& ()-

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 10~ 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 [PH]-CYT
25 (1.25 nM) in a final volume of 500 uL. 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. IC,, values were determined with the
30 RS-1 (BBN) nonlinear least squares curve-fitting program and 1C,, values were

converted to Ki values using the Cheng and Prusoff correction (K =IC,y/(1+[ligand]/Kd
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Table |
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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18 400
19 >10,000
20 52
21 0.33
22 4.1
23 1.6
24 0.012
25 0.40
27 0.05
28 109
29 37
30 0.17
3] 1.2
32 1.6
33 0.03
34 140
35 1.5
36 0.06
37 0.55
38 24
39 0.04
40 0.17
41 0.03
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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
Determination of Effectiveness of Nicotinic Acetylcholine Receptor Ligands as
Analgesic Agents in the Mouse Hot Plate Paradigm
5 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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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 umol/kg.

Table 2
Mouse Hot Plate Data
Example (MED)
Number pmol/kg
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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40 19
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44 0.62
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58 0.62

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,

5  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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reasonable benefit/risk ratio applicable to any medical treatment. It will be understood,
5 however, that the total daily usage of the compounds and compositions of the present

invention will be decided by the attending physician within the scope of sound medical
judgement. The specific therapeutically effective dose level for any particular patient
will depend upon a variety of factors including the disorder being treated and the severity
of the disorder; activity of the specific compound employed; the specific composition

10 employed; the age, body weight, general health, sex and diet of the patient; the time of
administration, route of administration. and rate of excretion of the specific compound
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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intraarticular injection and infusion.

Pharmaceutical compositions of this invention for parenteral injection comprise
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions,

5 suspensions or emulsions as well as sterile powders for reconstitution into sterile
injectable solutions or dispersions just prior to use. Examples of suitable aqueous and
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols (such
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 polvianhydrides). Depot injectable formulations are also prepared
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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

10 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; €) solution retarding agents

15 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.

20 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

25  inthe 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.

30 The active compounds can also be in micro-encapsulated form, if approprnate,

with one or more of the above-mentioned excipients.
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10%&' (3- ethyl alcohol, 1sopropyl alcohol, ethyl carbonate, ethy! acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular,
cottonseed, groundnut, corn, 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 multi-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 phosphatidy] 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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forms, including hydrated forms, such as hemi-hydrates. In general, the solvated forms,

with pharmaceutically acceptable solvents such as water and ethanol among others are
equivalent to the unsolvated forms for the purposes of the invention.

10 The present compounds may have activity against disorders which are mediated
through the central nervous system. The following references describe various disorders
affected by nicotinic acetylcholine receptors: 1) Williams, M.; Arneric, S. P.: Beyond
the Tobacco Debate: dissecting out the therapeutic potential of nicotine. Exp. Opin.
Invest. Drugs (1996)5(8): 1035-1045; 2) Armeric, 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) Americ, S. P.; Holladay,

M. W_; Sullivan, J. P.: Cholinergic channe] 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,
A I; Chavez-Noriega, L E; Washburn, M S; Vemier, J M; Cosford, ND 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 ! 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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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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S or a pharmaceutically acceptable salt thereof wherein:

V is selected from the group consisting of a covalent bond and CH,;

W is selected from the group consisting of a covalent bond, CH,, and CH,CH,;

X is selected from the group consisting of a covalent bond and CH,,

Y is selected from the group consisting of a covalent bond, CH,, and CH,CH,;
10 Z is selected from the group consisting of CH,, CH,CH,, and CH,CH,CH,;

L, is selected from the group consisting of a covalent bond and (CH,),;

nis 1-5;

R, is selected from the group consisting of

NNSRs . RENT RS ““Rs . Ri N/)\RE,, NN R

RS NR, 5
~ Rs N R5 N R5 ,\.r"'
r‘fl N —§ J l AN -% / ] AN N\ R5
. P P 7]
R4 N R5 s S R6 H O R6 ’ S 2 R6 )

(5O AETS STy

| TN i\

© Z R6 ’ Rs ’ and uRS,
15

R, is selected from the group consisting of hydrogen, alkoxycarbonyl, alkyl,
aminoalkyl, aminocarbonylalkyl, benzyloxycarbonyl, cyanoalkyl, dihydro-3-
pyridinylcarbonyl, hydroxy, hydroxyalkyl, phenoxycarbonyl, and -NH,;

R, is selected from the group consisting of hydrogen, alkyl, and halogen;

20 R, is selected from the group consisting of hydrogen, alkoxy. alkyl, halbvgcn,

nitro, and -NH,;
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-C(NR,)NR,R,, -CH,C(NR,)NRR;, -C(NOR,)R,, -CINCN)R,, -C(NNR,R,)R,, -
S(0),0R,, and -S(O),R,; and

R, and R, are independently selected from the group consisting of hydrogen and

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 Joctane; 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
NN
X

R& N"Rs.

Rg

20 2. A compound according to claim 1 of formula Il

II,
or a pharmaceutically acceptable salt thereof wherein:
Z is selected from the group consisting of CH, and CH,CH,.
25

A compound according to claim 2 selected from the group consisting of:

L3



109 () - 10%& ()-y10%& ()- Y10%& ()- | >dEYNC ! FI 10%

109&' () - 10%& )&3 L109&' ()- ", #F109& () -, #F10%& () - L- 109%&' () - raBvlN=2083, |,
109& () - | MOAIS 100& ()- YL09%& ()- 910%& ()-f109%& () - Ot aBYRCTIOUOGE
109& () - 1F109& ()-F90" 109& ()-!.109%& ()-, 109& ()-F 109& ()-!v !"# xnbC

| FI 10F10%. ()- 10 10 10F:'!10% ()-F8"10%: () - 6z

109&' ()- @' 109 () -/ 2APDAEMDC ! F! 10- 100& ()- 10%&' ()- @ 109& () - @10%

& ()- @109& () - ylo%& ()-Dn| [dEMDC ! F! 10

109&’ -1 109& nbC
10V O 0% ¢ @ 4 ngg&mmmgfxgﬁma@?m ~{lpzabichRI6R. O N P
109 ( ) -1 " 10‘%&((3 45’, m@hﬁm-‘rﬂtm&-@m@)r}y])}msmazablcyclo[2 ” l]heptane;

10FB10%& ()-1: | 10% () - &ELO! 109& 0% () = .

| FI 100, #I (1%)%5& ﬁ%)‘(%)ﬁr%ﬂ 'S‘YI)Jf 1(/‘; g%ﬁlo@&ib}%ﬂ@e'ldEmC

| FI 1010%' () - 31% o H@L0% () - - =<dEnbC

| FI 10f & ! 1((33/&' % -%f' % Sé/éﬂffb gj‘@% %% () 'i‘lja?ll &S&("@?’J{S% ()-|()glocy& () - LdEmbC
| FI 107510%@1313@&{&2(1)]}@@&0/& ()-F 0"10%& ()-) 109 ()-F(10% ()- 10PQRab@
LFI1l " 10% V& ( 109 (). Ly#109& ()-m 10 10 10| y10%: () -F8

109& () - v+nydEb 4%%(4-26%2 iﬁ 2. digacyglol2.2. 1 hepangs) - 1 1098 () -

110%&' ()- y5dE AL 1 c 92 g .

109%&’ () - 8100& ?@-’@w&f{ f?‘%@@%aﬁzﬂy} YOS 2 faRioveloRz A ddhgptane:

PR L] +109& () €18, 89)02486-Chlofo-§-mdiakycarbdafl 98 pyridazitly DB () - s! 10%& () - BAdEL@

I'FI11y5109%& ().- 3109%& () -2 109%& () - 3sO0#10%& F -, 109 ()- -Z109%& ()-bC
diazabicyclo[2.2.1]heptane;

10 (1S,48)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1}heptane;
(1S,4S)-2-(5-pyrimidinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18S,4S)-2-(3-quinolinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(3-methyl-5-isothiazolyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(1S,4S)-2-(thieno[3,2-b]pyridin-2-y1)-2,5-diazabicyclo[2.2.1 Jheptane; and

15 (1S,4S)-2-(furo[3,2-b]pyridin-2-yl)-2,5-diazabicyclo[2.2.1Jheptane.

4. A compound according to claim 2 wherein:
Zis CH,;
L, is a covalent bond; and
20 R, is
PPN R®

L

R* N7 RS,

5. A compound according to claim 4 selected from the group consisting of’
(1S,4S)-2-(6-chloro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;

25 (18,4S)-2-(6-amino-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(18,48)-2-(3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(15,4S)-2-[5-(benzyloxy)-3-pyridinyl]-2,5-diazabicyclo[2.2.1]heptane;
(18,45)-2-[5 -hydroxy-3-pyridi;1yl]-2,5-diazabicyclo [2.2.17heptane;
(18,48)-2-(6-methyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1 }heptane;
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(1S,48)-2-(6-chloro-5-hydroxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(15,4S8)-2-(6-~chloro-3-pyridinyl)-5-cyanomethyl-2,5-diazabicyclo[2.2.1}heptane;

10 (18S,4S)-2-(6-methoxy-3-pyridinyl)-2.5-diazabicyclo[2.2.1}heptane;
(185.4S)-2-(6-chloro-5-methoxy-3-pyridinyl)-2.5-diazabicyclo[2.2.]1 Jheptane;
(18,4S)-2-(6-chloro-5-methyl-3-pyridinyl)-2,5diazabicyclo[2.2.1Jheptane;
(18,4S8)-2-(5,6-dichloro-3-pyridinyl)-2,5diazabicyclo[2.2.1]heptane;
(18,48)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,5diazabicycio{2.2.1 heptane;

15 (1S,4S)-2-(6-chloro-5-cyano-3-pyridinyl)-2,5diazabicyclo[2.2.1Theptane;
(15,4S)-2-(5-methoxy-3-pyridinyl)-2,5diazabicyclo[2.2.1 }heptane;
(18,4S)-2-(6-fluoro-5-methyl-3-pyridinyl)-2,5diazabicyclo[2.2.1Jheptane;
(18,4S)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,5diazabicyclo[2.2.1 ]heptane;
(18,4S)-2-(5-cyano-6-fluoro-3-pyridinyl)-2.5diazabicyclo[2.2.1 Jheptane;

20 (1 S,4S)-2-(5-bromo-6-chloro-3—pyridinyl)-2,5diazabicycio[2.2. 11heptane;
(18,48)-2-(5-cyano-6-chloro-3-pyridinyl)-2,5diazabicyclo[2.2.1 Jheptane;
(15,4S)-2-(5-hydroxymethyl-6-chloro-3-pyridinyl)-2,5-

diazabicyclo{2.2.1Theptane; (1S,4S)-2-(5-hydroxymethyl-6-fluoro-3-pyridinyl)-2.5-
diazabicyclo[2.2.1]heptane;

25 (15,4S)-2-(5-hydroxymethyl-3-pyridinyl)-2,5-diazabicyclof2.2.1Jheptane;
(1S,4S)-2-(5-aminomethyl-6-chloro-3-pyridinyl)-2,5-diazabicyclo{2.2.1 Jheptane;
(18,4S)-2-(5-aminomethyl-6-fluoro-3-pyridiny!)-2,5-diazabicyclo[2.2.1 ]heptane;
(18,4S)-2-(5-aminomethyl-3-pyridinyl)-2,5-diazabicyclo{2.2.1]heptane;
(18,48)-2-(5-carboxy-6-chioro-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;

30 (18,4S)-2-(5-carboxy-6-fluoro-3-pyridiny})-2,5-diazabicyclo{2.2.1}heptane;

(18,4S)-2-(5-carboxy-3-pyridiny})-2.5-iiazabicvclo[2.2. 1 jheptane;
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'+ 10% diazabicyclo[2.2.1]heptane;

(1 S,4S)-2-(6-ﬂuoro-5
diazabicyc!o[2.2. 1Theptane;

(18,48)-2

(18,48)-2

-hydroxyiminomethyl-3-pyn'dinyl)-2,5—

~( 5~hydroxyiminomethyl~3

-pyridinyl)-.?,5~diazabicyclo[2.2. 1]heptane;
10

-2,5-diazabicyclo[2.2. 1lheptane;
(1 S,4S)-2-(5-methyl-6-ﬂuoro-3-pyridiny1)-

(1 S,4S)—2-( 5 -aminosulfonyl -6-fluoro-3
diazabicyclo[2.2. 1Jheptane;
(1 S,4S)-2-(5-aminosulfony1-6-chloro-3
diazabicyclo[2.2. 1Jheptane; ang
(18,48)-2.(5

-(2-ﬂuoro-3~pyridinyl)

2,5-diazabicyclo[2.2. l ]heptane;
-pyridinyl)-2,5-

-pyridinyl])-2 5.
15

-aminosulfonyl-3-pyridinyl)-2,5-diazabicyclo[2.2. 1]heptane.
A compound according to clajm 2

Zis CH,CH;;
20 L

wherein:

1 IS @ covalent bond; and
R,is

A compound according to claim 6

(18,45 )-2-(6-chloro-5 ~methyl-3-pyridiny1)-2,5 -diazabicycio
(1 S,4S)-2-(5,6-dichloro-3-pyridinyl)
(1 S,4S)~2-( 6-chloro-
(1 S,4S)-2-(6-chloro-5 -cyano-3-pyridiny1)-2
(1 S,4S)-2—(5—methoxy~3-pyn'dinyl)-?_

elected from the group consisting of:
25

[2.2.2]octane;

-2,5-diazabicyclo[2.2.2]octane;

5-ethyny!-3-pyn'dinyl)-.?,S -diazabx’cyclo[2.2.2]octane;

,5-diazabicyclo[2.2.2]octane;
,5-diazabicycio[2.2.2]octane;
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(15.4S)-2-(6-chloro-3-pyridinyl)-2.5-diazabicyclof2.2.2]octane.

8. A compound according to claim 1 of formula III
zZ

N

10 Rz
11,
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[2.2.1Theptane;
(1R,4R)-2-(3-pyridazinyl)-2,5-diazabicyclo[2.2.1Jheptane;
(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]heptane;

20 (1R,4R)-2-(6-chloro-5-methyl-3-pyridazinyl)-2,5-diazabicyclof2.2.1 Jheptane;
(1R,4R)-2-(6-chloro-3-pyridazinyl)-5-methyl-2.5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(6-chloro-5-methy!-3-pyridazinyl)-5-methyl-2,5-

diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(4-chioro-1-phthalaziny!)-2,5-diazabicyclo[2.2.1]heptane;

25 (1R,4R)-2-(4-chloro- | -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 Jheptane;
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10 1. 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 Jheptane;
(1R,4R)-2-(6-chloro-3-pyridinyl)-5-cyanomethyl-2,5-diazabicyclo[2.2.1}heptane;
(1R,4R)-2-(6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;

15 (1R,4R)-2-(5-hydroxy-3-pyridinyl)-2,5-diazabicyclo{2.2.1 Jheptane;
(1R,4R)-2-(6-chloro-5-hydroxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(1R,4R)-2-(5-cyano-3-pyridinyl)-2,5-diazabicyclof2.2.1 Jheptane;
(1R,4R)-2-(6-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1 Jheptane;
(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-diazabicyclof2.2.1}heptane;
(1R,4R)-2-(5-aminocarbonyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(IR,4R)-2-(6-chloro-5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.1Jheptane;
(1R,4R)-2-(5-bromo-3-pyridinyl)-2,5-diazabicyclo[2.2.1Jheptane;
(1R,4R)-2-(6-methyl-3-pyridinyl)-2,5-diazabicyclof2.2.1]heptane;

25 (I1R,4R)-2-(6-nitro-3-pyridinyl)-2,5-diazabicyclof2.2.1]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 Jheptane;
(1R,4R)-2-[5-(benzyloxy)-3-pyridinyl]-2,5-diazabicyclo[2.2.1]heptane;
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10%& () - F$I 1OW&I4&1))-7F(#§§;&:1L)91:§%%' élgoro- -py?xcc){lzn%i)q 5d1azab1cyclo)[ 2.2.1]heptane;
(1R,4R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5diazabicyclof2.2.1Jheptane;

5 (1R,4R)-2-(5-bromo-6-chloro-3-pyridinyl)-2,5diazabicyclo[2.2.1Jheptane;
(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 diazabicyclio[2.2.1]heptane;
(1R,4R)-2-(5-hydroxymethyl-3-pyridinyl)-2,5-diazabicyclo[2.2.1]heptane;
(1R,4R)-2-(5-aminomethyl-6-chloro-3-pyridinyl)-2,5-diazabicyclo{2.2.1heptane;
(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-diazabicyclo[2.2.1Jheptane;

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 Jheptane;
(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-

diazabicyclof2.2.1]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]heptane;

(1R ,4R)-2-(5-aminosulfonyl-6-fluoro-3-pyridiny)-2,5-

30  diazabicyclo[2.2.1]heptane;

(1R,4R)-2-(5-amirnosulfonyl-6-chloro-3-pyridinyt}-2.5-
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12. A compound according to claim 8 wherein:
5 Zis CH,CH,;
L, is a covalent bond; and

R, is

10 13. 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;

15 (1R,4R)-2-(5-methoxy-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;
(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]octane;
(1R,4R)-2-(5-ethynyl-6-fluoro-3-pyridinyl)-2,5-diazabicyclof2.2.2]octane;
(1R,4R)-2-(5-cyano-6-fluoro-3-pyridinyl)-2,5-diazabicyclo[2.2.2]octane;

20 (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.

14. A compound according to claim 8 wherein:
25 Zis CH,;
L, is (CH,),; and
R, is
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IV,
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:
Zis CH,CH,;
L, is a covalent bond; and
R, is
Y R®
20 R* I NT 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-pyridiny!)-3,8-diazabicyclo[3.2.1]octane;
3-(6-chloro-3-methyl-3-pyridinyl)-3,8-diazabicyclo[3.2.1]Joctane;
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3-(5-bromo-6-chloro-3-pyridinyl)-3,8-diazabicyclof3.2.1]octane;

10 3-(5-aminomethyl-6-chloro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]Joctane;
3-(5-aminomethyl-6-fluoro-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane; and
3-(5-aminomethy!-3-pyridinyl)-3,8-diazabicyclo[3.2.1]octane.

21. A compound according to claim 1 of formula V
/"
Rz\N/\V/L1
A
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
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25. A compound according to claim 24 selected from the group consisting of:

2-(6-chloro-3-pyridinyl)-2,6-diazabicycio[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;
(1S,5R)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-2-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;
(1S,5R)-2-(5-methoxy-3-pyridinyl)-2,6-diazabicycio[3.2.1Joctane;
(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;
(1S,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;
(1S,5R)-2-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,55)-2-(6-chloro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

25 (1R,5S)-2-(5,6-dichloro-3-pyridinyl)-2.6-diazabicyclof3.2.1]octane;
(1R,5S)-2-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclof3.2.1]octane;
(1R,58)-2~(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S)-2-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R.55)-2-(6-fluoro-5-methy!-3-pyridinyl)-2,6-diazabicyclo{3.2.1]octane;
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VII,
or a pharmaceutically acceptable salt wherein:

10 Z is selected from the group consisting of CH, and CH,CH,.

27. A compound according to claim 26 wherein
L, is a covalent bond and
R,is
PN R®

L

15 R*” N7 RS,

28. A compound according to claim 27 selected from the group consisting of:
(1R,5R)-6-(6-chloro-5-methyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(5,6-dichloro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;

20 (1R,5R)-6-(6-chloro-5-ethynyl-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(6-chloro-5-cyano-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(5-methoxy-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(6-fluoro-5-methyl-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(1R,5R)-6~(6-fluoro-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;

25 (1R,5R)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
(1R,5R)-6-(5-cyano-6-fluoro-3-pyridinyl)-3,6-diazabicyclo{3.2.1]octane;
(1R,5R)-6-(5-bromo-6-chloro-3-pyridinyl)-3.6-diazabicyclo[3.2.1]Joctane;
(1R,5R)-6-(3-pyridinyl)-3,6-diazabicyclo[3.2.1]octane;
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31. A compound according to claim 30 selected from the group consisting of:

9-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
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(1R,6S8)-9-(5,6-dichloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,6S)-9-(6-chloro-5-ethynyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1R,6S)-9-(6-chloro-5-cyano-3-pyridinyl)-3,9-diazabicyclo[4.2.1nonane;

5 (IR,6S)-9-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-9-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo{4.2.1 Jnonane;
(1R.68)-9-(6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.] Jnonane;
(1R,68)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1nonane;
(1R,68)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.]1 Jnonane;

10 (1R,685)-9-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclof{4.2.1}nonane;
(1R,6S)-9-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1 ]nonane;
(1R,68)-9-(3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(18,6R)-9-(6-chloro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Jnonane;
(1S,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;
(1S,6R)-9-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1 Inonane;
(18,6R)-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 (1S,6R)-9-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclof4.2.1 Jnonane;
(1S,6R)-9-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1 Jnonane;
(1S,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]nonane; and
(1S,6R)-9~(3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane.

25

32. A compound according to claim 1 of formula IX
/T\N”!”/ R
R, N\Z>,
IX,

or a pharmaceutically acceptable salt wherein:
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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,5S)-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[3.2.1Joctane;
(1R,5S5)-6-(6-chloro-5-ethynyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S)-6-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;

15 (1R,5S)-6-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]Joctane;
(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,58)-6-(5-ethynyl-6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2. 1 Joctane;
(1R,58)-6-(5-cyano-6-fluoro-3-pyridinyl)-2.6-diazabicyclo[3.2.1]octane;

20 (1R,55)-6-(5-bromo-6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,5S)-6-(6-chloro-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(1R,58)-6-(3-pyridinyi)-2,6-diazabicyclo[3.2.1]octane;
(1S,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 (18,5R)-6-(6-chloro-5-ethynyl-3-pyridiny})-2,6-diazabicyclo{3.2.1]octane;
(1S,5R)-6-(6-chloro-5-cyano-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(15,5R)-6-(5-methoxy-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-fluoro-5-methyl-3-pyridinyl)-2,6-diazabicyclo[3.2.1]octane;
(18,5R)-6-(6-fluoro-3-pyridinyl)-2,6-diazabicyclo[3.2.1joctane;
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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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(1R,65)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1]nonane;
(1R,68)-3-(5-bromo-6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1R,68)-3-(6-chloro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

15 (1R,68)-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 Jnonane;
(1S,6R)-3-(6-chloro-5-cyano-3-pyridinyl)-3.9-diazabicyclo[4.2.1Jnonane;

20 (1S,6R)-3-(5-methoxy-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1S,6R)-3-(6-fluoro-5-methyl-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;
(1S,6R)-3~(6-fluoro-3-pyridinyl)-3,9-diazabicyclo{4.2.1}nonane;
(1S,6R)-3-(5-ethynyl-6-fluoro-3-pyridinyl)-3,9-diazabicyclo[4.2.1]nonane;

F

(1S,6R)-3-(5-cyano-6-fluoro-3-pyridinyl)-3,9-diazabicyclof4.2.1Jnonane;
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]nonane; and

(18,6R)-3-(3-pyridinyl)-3,9-diazabicyclof4.2.1nonane.

41. A compound according to claim 1 of formula XII
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3-(5-methoxy-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;

20 3-(6-fluoro-5-methyl-3-pyridinyl)-3,7-diazabicyclo[3.3.1]nonane;
3-(6-fluoro-3-pyridinyl)-3,7-diazabicycio{3.3.1]nonane;
3-(5-ethynyl-6-fluoro-3-pyridinyi)-3,7-diazabicyclo[3.3.1]nonane;
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.
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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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45. A method for selectively controlling neurotransmitter release in a mammal
comprising administering to a mammal in need of such treatment a therapeutically

effective amount of a compound of formula [.

46. A method of treating a disorder in a host mammal in need of such treatment
comprising administering a therapeutically effective amount of a compound of

formula 1.

10  47.  The method of claim 46 wherein the disorder is selected from the group
consisting of Alzheimer’s disease, Parkinson’s disease, memory dysfunction, Tourette’s
syndrome. sleep disorders, attention deficit hyperactivity disorder, neurodegeneration,
inflammation, neuroprotection, amyotrophic atral sclerosis, anxiety, depression, mania,
schizophrenia, anorexia and other eating disorders, AIDS-induced dementia, epilepsy,

15 urinary incontinence, Crohn’s disease, migraines, premenstraul syndrome, erectile

dysfunction, substance abuse, smoking cessation, and inflammatory bowel syndrome.

48. The method of claim 46 wherein the disorder is pain.



