A METHOD FOR PREPARATI ON OF A BI OLOd CAL PARTI CULATE STRUCTURE FI ELD OF THE
| NVENTION THI S invention relates to virus particles, virus-like particles
and/ or capeansri4s208onponents thereof. Mre particul arlyPCrkinNeoionneesspi on
relates to a method for preparation of virus particles, virus-Ilike
particles and/or virus capsonere structures by selective separation and
applications thereof. BACKGROUND TO THE I NVENTION Virus-1like particles
(VLPs) have applicati oS iochem cal therapies
i ncl udi ng gene ther ap?ﬁﬁfga% I veé%n@@gmﬁm therefore
represent a potentially vVANRMETHODSOIUSE THEREOF i s increasingly

i nportant to develop nethods for the preparative and | arge-scale

manuf acture of VLPs which provide a consistent and high-quality

end- pr odeehnicAieRIsSsi on of virus-like particles invariably yields a conpl ex
m xture of particles regardless of the host expression system enpl oyed. The
particles havé&einentamge %P%@élwab@mmﬁaﬂmednﬂvmmIcmmppbrylsns:admmsim but
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m xture Frobl gm arl ses even for well-optimsed VLP processes. As

conponefl n&H ORFiRg SEGhiBIPERSEESof VLPs al | have the same protein corrp05| tion
andjovery simlar parti cle size, their separation is difficult.

Nevert hel ess, separation is essential as the presence of even small anounts
of aggr BgseriptivanofiRelated Eechmalogye product highly reactogenic. For exanple,
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conpl ex, costly and yiel d-reduci ng. Moreover,
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bui | di ng a perfect VL urres per capsonere
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are not easrly detected one.g GE,"'as they are present at such a | ow
rel at i visflemmetiaerpsy¢hnsis andsensogy gatingl moodran@mmnaon RIOPE @t keErn bound to a
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coI ummseffehois rdghating oy mmptc;@mmgﬁ.tanmﬂwobound contam nants has been
néred inthe literature. However, even 1% of "bad bricks" can be
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capsoneres are | nper ect en t a per bei ng built

f rom t hdemtifietl as &2k 10) LIPL 748 b, Uﬂlbeseeulﬁmnl%nﬁé subupRs, feX threipeon®ide s
will result in a VLP m xture that has nore then 50% of i nmperfect VLPs in
i t. Thilk theaughiB4; romisenilyrexiss if the mammaliancbraing Multigleguoctinnallpdistipetct i ve,

ndust FAC bRt er B REY. B SFiserte Sk BB o i eepir as 8
30  homomeric functional pentamer or combinations of different subunits can complex together
as in the case of a4B2 and o34 receptors (see for example, Vincler, M., et al., Exp. Opin.
Ther. Targets, 2007, 11: 391-897; Paterson, D,, et al., Prog. Neurobiol. 2000, 61: 75-111;
Hogg, R.C,, et al,, Rev. Physiol., Biochem. Pharmacol., 2003, 147: 1-46; Gotti, C., et al,



Despite an increasing requirenent for the conmmercial scale production of

bi ol ogi cal agents for the inclusion into pharmaceutical preparations, there
still remsprs1caa4sm®8d for net hodol ogi es that at | east ada#ceasvaiomnoodser of
comrercial drivers such as cost, tinme, scalability, yield and the like. In

a broad form the invention is directed tq nethqods for the preparation of
viral sRregchenrabioby 4104, #:B63-3% dhpscyberitsamavidea far agiearvayetYer onol ecul ar
assenbl i j I Of - 1 [ ' {of @hbtypes.

o somr e G SRR R BREAB S s
virus parti cliessN&spin gehéial, wid invalved i vaeue cognitivesfunetibrgusitcbas dgayning,r uct ur e

froma m xture containjng asse i.es wth heterogeneoys or esirabl e
quat er MAFPOSE ?‘_lﬁ%"ct’_t?Pe%".d_ tﬂﬁeggﬁé’rng Séﬁ%@‘?rﬁéﬁt’éﬁweﬂ’é{e{ ﬁ@@ﬁ%ﬁeéﬁ‘f’l s directed to
met OdSPagicinQ(H{’k G%EE (MDY, Ydte R (%éfllcﬁgnyﬁél'gét?\ﬁty\ﬂ-i?&dw (ADHDY euFe@ o1

preferred quaternary structure froma mxture containing assenblies with
het er ogeyndmne, schizophesiia, hifodarglisordernpainy, and tokacee dependencgfenerier exsmpal f or m

the inv i on rel at t o, et hods ) i 30 J ued - Vi
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yet another broad form the invention relates to nethods of preparing or

produci¥g virus capsonmere structures fromat |east one host derived
chaperone pratein hi particular.e [ b Sich@fitredeBBrimidigd does
nofl%l ncl ude ‘g?ez O'Ié?(%?rg%?‘zﬁecg tré}?a({nég)?gﬂ;}ﬁ@;&ha?{%&aﬂ rﬁls?%galg}cr)eec , rt’he |gnventi on
provi degjig awgtz hadpRks, K ARaKIAY badin] WwidreinGdlis\eaus; Grdssel @ thaippocampuss- | i ke
particle (VLP), wﬁerei.n sai d nmethod includes the step of contacting a

M xt ur ecaresphabimgnadleij weiteal tegmentalierep and pelistantia ajese (5ge orgxamplen Bigadht at a

concentyation h th i ted yir particle and/or VLP is

pr ef ere{-ltal}’llalef 95’:1%”%9@%&?}&&%329&Ilﬁll%ﬁg%cond aspect, the invention
provi des an RO} 6L Y NNES iR@etichhiesig@atth@in the\GNS pisehas bebnactioeldi ng to the
met hod of the first aspect. In a third aspect, the invention praovides a

pharsmaciavestigaled ¢ srepfos exaimphe, cnvpiries Sigetah, Newioas EIP0y b1 87~ 32 (Tihgog WNBsor a
VLP of the second aspect. Preferabl t he . rnmaceut i osgtion is an
i munot Peedsey ?IEO%%‘%EfgstPf? e @?YBX‘BP%F’&‘@E?W IP%éeJUI"l‘t%%rﬁuen%?eﬁg? gﬂpeuti c

conposi é)%c?(gﬁo'rf at MBbioREReur Rrahsiedrs, ind $2AQb nelirdprotevtieaeffodts pr ovi des a
met hod of eliciting an i nmune response in an ani mal, wherein sai Eethod

i ncl udesxpehimestabn wiroanbdets oftcellagdamage percior example, Alkapdan M off 0 9%

third agpect to [ N to thereby elicit an inmune response in said
ani nal EF “i}e‘?'i ?Qg(ﬁ‘ g@%gg?jaﬂo?'he i nvention provides a method of inmunising an
anigml , i ncl BeliphgsitAenffi@maoé siasivi Miasioaichihels qingprived ofiti7 sabunitsyphei t i on of
the third aspect ' to said animal, to thereby induce imunity in said

ani mal . expressed it lieterslogous emsnon\ﬁéﬁ@m&racpw@@ﬂ%éessn%%%@a'di\r’ afdeating an
ani mal , .i pcl udi ng ,t.he step Qqf. 1Nl i : ' nposi tion of
he i Pireuer S il BBy et ek R P R BREE i Rt el T
prophy| gghbiaalidné (e fohexampe)tDaja-Byilddoed, etal dTmndsnBharmacolaSee28ft.[25as pect ,
the invention provides a kit for preparing an isolated virus particle

and/ or 31%R#). wherein said kit conprises one or nore agents to prepare an
isobated vir ki i ihe céssalo adight torrddand i cl e
and#%r VLP ig%%re e!lg%{ﬁsqaﬁ?%&%eﬁ%}as}%gl uggggid;ﬁg%%&g%ér efer;’abl f\h t he agent of
any onea@poteital hnalgésidsqseecfoeatampe Radbani,i & B & cat eb&Expr @pine fBergPagps,

consi sting of a pol r,.a salt d acid. In i .t he

i nvent i 880%brdv? 629%{1%ﬁ@mh%?@%‘&?&ﬁ&ﬁaﬂﬁskﬁér g' gtj’tf)s Ogiv?’?%%’r ;IYE'T ree of
one or EQE%Q&SEWE&! brigr2008d14haper1ans; BirdleRte, W, Hsak dl. ph Opin. Theudi ng t he
step of contacting a mxture conprising a capsonere and at I; §L ne host
cel | dePateets, 2008p&3 09301031 Pecksr. M. Wn & gerfexps (P IRygst dprues § F e

30  1819-1830; Vincler, M., et al., Exp. Opin. Ther. Targets, 2007, 11: 891-897).

The o7 and a:4p2 NNRs have been shown to play a significant role in enhancing
cognitive function, including aspects of learning, memory and attention (Levin, ED_, J.

Neurobiol. 2002, 53: 633-640). For example, a7 NNRs have been linked to conditions and



is selectively separated fromat | east one host cell derived chaperone
protein to thereby prepare a capsonere substantially-free of one or nore
host cel lw@debhicyaskoghaperone proteins. Preferably, the ageficN2810%8b86t ed
fromthe group consisting of an anion exchanger chromatographic material, a
cation exchanger chromatographic material, anmmoni um sul phate, a PEG and
conbi nadisenderstrilered d6 attéviiion defieit disatsley, ARHD, Adumild eognitineimpHBgnipseRile. | n
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oxChang i AsRe i F oY $Phich S RERE R Sh BRI BoRAS sPRUBRIE" |

agent i ATRSABRMEMN, Pk dibasand wellcatcoghitiex dbfdigakssehinanwithgetapdpheeniat er i al .
In still further enbodinments, the agent is an anionic exchanger i
chr omat P Sphinongrather bystenzindctivites | bie edfZrarepser whhbRat weplicateddn alentiong) .

Preferred enbodi.nents of the ej spect . rel . f4pr ring
a caﬁe)soﬁ%%ng'oé‘uf)%‘[%m’ia&ﬁlpﬁl-nf(i'o@gog@age Sgonoﬁ"%?g Iﬁég‘tﬁ%{g lmétgp ?@eéﬁ?: éggﬁ one
proteins, wWhegRiif combeurii! fileckht Ppint ik sloddiyicotive, iteractphvitti all khywosulityyees
followi ng steps of (a) contacting said mxture with ?.@Hani on e>échanger
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m xture w a cation’ion -exchange chromatographic material to sel ectively
separ at entaheedosepsooyrghting, aodrasd] gdseeatd rensophatsetiveaiffectiorioned miiatsesdo rfach

tein; _and t] d.ni i th | phat PEG t
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steps ( ). In preferred enbodi nents, st‘eg (c) utilises
anmoni ugassrolnpéssinel. probleps élias intedere pbtherapewicdoseh andis pddicaye Rturecing Rewte

aspect does not ipclude sjze excluysion chr t ogr. r ably, the
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sul phat e, phosphate and carboxyl ate chromat ographic materials. Mre

pr efer abdverseteftectsat i oni ¢ exchanger is sul fopropyl. Preferably, the host
cell derivedychapgro N hSi J e D ARK tH RS S ffequéit @BmBRIR with
preferably, Pﬁ'é‘ 'gﬁlsetr&gsé?Fﬁhjgbgylg?t(gﬁggglﬁ%%egﬁg a heat glkllock rg?‘oat ein from
bact er i ghashthayiehts pyesBntITophydiciede R is, commany segnimeddehyadirgtion (peuteest shock

protein is selected from heat shock prqtein 60 (Hsp60 heat protein
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proteins produced according to the neth of the eighth aspect. In ? tenth
aspect , deteetedl by anticeptorsrabthecsits of impbrar rieftes the WY AbAPIERPEIOBIES @SAPE S ng t he

capsonere of the ninth aspect. .Preferabl e Ltion
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met hod of eliciting an imuneresponse in an anj r’[r‘xzﬂ%ﬁ wherein lsai g rret%od

i ncl udegraduelly dispnish agbedl mgregressgs &ndp‘liféﬁrpri’ﬁére‘ﬁk‘? alipg I3R! PLE  EEPMPIR
tenth aspect to.sai.d ani her IsGhbstdp JaAYUR NS, de@NsAni N sai d
ani mal . °f AHe P%?efpttlﬁegglﬁgg%l?d% %eréﬁlaﬁl\}gﬁ%lﬁdghésgk%s\;i elisz,1 2 met hod ofﬁi muni si ng

an agi MahfanhMsticHiide té ffecsionpr afthativyiand boms fragures pEaemtiough theed mevhBdai ti on

of the tenth ) ) . " )
permanent nerve damage, "chronic" nociceptive pain results from some conditions when pain

extends beyond six months. Examples of chronic nociceptive pain include osteoarthritis,
rheumatoid arthritis, and musculoskeletal conditions (e.g., back pain), cancer pain, etc.
Neuropathic pain is defined as “pain initiated or caused by a primary lesion or
30  dysfunction in the nervous system” by the International Association for the Study of Pain.
Neuropathic pain may refer to peripheral neuropathic pain, which is caused by damage to
nerves, or to central neuropathic pain, which is caused by damage to the brain, brainstem, or

spinal cord. Neuropathic pain is not associated with nociceptive stimulation, although the



aspect to said animal, to thereby induce imunity in said animal. In a
thirteenth aspect, the invention provides a nethod of treating an ani mal,
i ncl udi ngwbhg1sissiasof adm ni stering a pharnmaceuti cal coppesin20@oMset he
tenth aspect to thereby nodul ate an i mmune response in said animal to
prophyl actically or therapeutically treat said animal. In a fourteenth
aspect , passage ofnsnyd iorpulses thatissalimgiely paregived asgpain buphsdsgipds the same in both

substantially-free of one. or. e - Y LAS
whor e nne8peptive pRE st PRfic Hairl "Eff R hedShinl Vel GfbofiBaNES RITISEALELPS |
sel ecti ypginya@patedbediveisestidlogiesaThe ditee Mmositcoamhdnlydiaguestd phaxgpene pr ot ei n

to thereby prepare a capsonere substantially-free of or Horg .host cel |
der i ved nedraphisratyse a ighetic pEwRALAY, GAnCersuEnRat r 21 R88n 8 additippe
fourg ee%&}ogﬁﬂﬁzﬁaﬂ i d?%nggetdqq phGSHR ‘Nﬂﬁ adliae P?]rfl‘g‘é'lﬁ”'oﬁ{el' BRoRfersS flchdfigd from
the group consisting off an anion exchanger chromatographic material, a
cation €bedmyuigin, wwigemimal ogralghi postdiegretianguralgim tiaumatio hedralges, phames and

conbi nat.i gns t hereof. | referre nbadi nent s..qf , any, one ,of the. .
af or eneﬁiﬂ%@ﬁ%"ﬂﬂ&%eﬁeﬁst‘g?lp? %“%€VrP§P%fe§%§8f%Est %fdﬁfdreg%gq REURFSS ogl Ni sting
of polyethyl i igh¥ Gfinef BF@;am_@d ﬁn@ﬂie%ﬂétﬁé‘ds@hh&bb@sibil\méﬁfolﬁltr%ﬁt@de&hw of, the

PEG has an average nol ecul ar wei ght of between about 1000 Da and about
100000 Bach ifdicationsraze seffisieabl Although com@musd stfars atedieigemads OdifabPadei ght of

bet ween about 00 Da. and a t_ 70 . . s L he PEG
nol ecul &5HaL RS erﬁiﬂsg%ﬁf%cry ‘&%?%D'?a%gg[%‘é‘tﬁ\%gg %oﬂ%@%ﬁ%@%ﬁ a?nd about
6000 Da gsdoRiaRidefieh R wwehmstinmntifernty ddardes] & BghtofAisGigtificarREGE hron® f i nal
concentration of between about 1.5% w v and abouyt. 5. 5% w,v. Mor

. - e
pr ef er alpeip, andithe mgations in thairfasatmente & vquld bobensficigbtaidentify penmethadset,,
and aboyt 4, 259wy : hg! Rabshdvérieefafiohie e fRctsishél
concent %?ﬁ'%sug%lwéO(T)uetrg%gﬁvév?{?ﬁ\{lﬁﬁaot nzlsp{)rgeferrgd \ér{bo%i%ent s, the
pol yel eqk aplhytoastisntestinahiyetene (. yeksst riowpuld bepacicaalyl Benefigial to4fentify
sel ected from ammni um sul phate and sodi um.chl or.i,de, [ . t he
sal 15is Camﬁﬁhﬁl‘ifrﬁngt?%ﬁaf‘@?gﬁ a %@P@Bo‘g%té’gpr’r%ﬂ?%th\ﬁ/&? eéﬁpe?'é?féﬁé on
pr epar atj, an: iRSQbathied i bAiHS ERR4rice kficabgivath IR figendaforhe ueatsenphat e
has a fitnlrlla ngo%l%e%rﬁkaa?%n (l)fbbl.et ween about %% v/v of saturated amonium
sul phat efatter atmul ndBouysysten diserses suchds gosrinyaandsasieption dehiqusisaldp ef er abl y,
t he concentrﬁti on of ammoni um sul phate i s between about 23% v/v of
sat ur at &l§s! ni um sul phate and about 35%v/v of saturated ammonium
sul phate. EvefheRfigitPhtthe NNR y/cantbeanadifieotireslatedtbyttbe dminastiation of
concentration of between about 24% v/v of Sat ur at ed. amoni um sul.phat e. tamd

teobP 1

abop 33ubtype selectivatNNBligandsmiisiligandan e it aptagonisk ASRYS BB e
| e bblialg PO MeEH 25% of
2%?;? %ggﬂﬁ%sﬁa} tﬁt‘?sma%ﬁ g'{)&‘?lhalgﬂ g%gﬁr}[iéng%f CLHRE cBERNGEBisalaert 0 0

m's € an % v/ v of “saturated amoni um
sul phate. | n grRfughicepeniisdharmonsel¢dinelyrdeimmnetrate actiyiyciv@mangsr & gosnicon,

t he concentration of ammpni um sul phate_i.s.at | east .about, 12% vLy.

sat ur at ggcepterotbiyRescivdedhe %g% g’b‘f@? é\b\i%ﬁ ye kf‘ﬂ‘é(nclgﬁ@élwt tFezzatfelnce){rv%&(%Etfoan’m)ni um
sul phate is. ,bet ween t 9 . 1 ; mg)r;y", NNRabap2NNRgHout
50% v/ v %PVlggfﬁ?lg?lgﬁggﬁr#rgﬁ%'u%‘rﬁgsééﬁ\étﬁﬁ% gﬁ{ v’gﬁ&%@e or eltHeHragbl Y, ,%xh[é

conggnt r @tyooo @ fhn® FARY NINR sSédnifasdderoi sthdd ebivgpes. about  12% of sat ur at ed

ammoni um sul phate and 30% v/v of saturated ammoni um sul phate. Yet even nore
preferably, the concentration is between about 15% v/v and about 25% v/v of
sat urated ammoni um sul phat I\IIRI } | pRERTRONED enbodi nents, the
final concentration of a Hum“ggﬁqgﬁeﬁr‘s about ?(20% v/iv of saturated
ammoni um sul phgd @vention is directed to diazahomoadamantane derivatives, compositions

comprising such compounds, and methods of using such compounds and compositions.

30 One aspect of the invention relates to a compound of formula (I)



Preferably, the acid is phosphoric acid. In preferred enbodi nents, the
isolated virus particle, capsonere and/or the VLP according to any one of
t he af or egBRbhiPNSHsaspect s conpri se one or nore isol at egcRicN2610090889
conprising a virus capsid protein am no acid sequence. Preferably, the
virus capsid protein conprises polyomavirus VPl am no acid sequence and
even nore preferably a nurine pol ~ys VPl am no aci dsequence. In
particularly preferred enbodi nentl]s, tke VLP conprises one or nore isol ated
proteins conprising a polyomavirys VPI i no acid sequence and nore
preferably, a nurine pol yomavirus aci d sequence. |In other
preferred enbodi nents, the VLP accYr any one of the aforenentioned
aspects conprises one or nore isolated pr%ieins conprising a human

papi | | omavirus (HPV) capsid protein am no acid sequence. Mrre preferably,
the HPV capsid protein am no acid sequence Rs selected fromLl and L2. Even
nore preferably, the HPV capsid protekglanino aci d sequence is LI.
Preferably, the virus capsid protein am no acid sequence further conprises
one or whéreini nmunogeni ¢ epi topes of a pathogen other than said virus. In
preferred enmpodinents, the pathogen is selected frominfluenza virus,

Hendr a virusXéﬁ@HGPSEE{%Streptococcuspyogenes. More preferably, the

pat hogen is Rnf M{ﬁ.\g WY Wg2-Alrh _(@qz\t),\i]m’l_@j(d)ym,ref erred enbodi nents of any
one of the aforenen iéqu aspect s gn the VLPyconprgses one,or , nore

i sol at eA(OAR; CSOMRIR TEY-ERSBI v CFQS (UBIR 2O aG(@) L idn & Wn t he
absence of one or nore inmunogenic epitgpes, preferably the concentration
of ammoni um sul phate i s between abouR¥25% v/ v and about 32% v/v and nore
preferably, about 32%v/v. In othe ictl arly preferred enbodi nents,
when the VLP conprises one or norse 1 )proteins conprising a

pol yomavi rus VPlam no acid sequence fupyd conpri ses one or nore

i mmunogeni ¢ epitopes derived frominRFfugnza virus, the concentration of
ammoni um sul phate is preferably between about 24% v/v and 33% v/v of
saturated ammoni um sul phate and yet ev@n nore preferably, about 25%v/v of
sanMedamqmu sul phate. In preferred embodi nents of that relate to a
kit, the invAntiAsh apd &vi desach l@ﬁﬁpe\ﬁﬁ%‘ﬁlylﬁéé'cprflﬁferﬁ?@taari ng an isolated virus
pariicle,r a,VLP an apsonere. Preferably, the animal of any one of
theh% ?Op&g&oﬁgﬁis a mammal and nore preferably, the manmal is a

for erren‘f‘il%?i'gd aspec
human. Al t hoyaht,the, 4roeention is preferably directed to humans, it wll be

appreciated that the invention is_al so licable to othe | s such as

|i vest ock, pErRdbs HEARdePs eﬁ‘ﬁlb’g,’ ld%ﬁégtwgg‘g@ttﬁe g%% qfﬁgnﬁisﬁsreg’ﬁ%ghout this

specificatioR;gHﬁhg nldreuGent ext requires otherw se, the words "conprise”,
c

"conprises" an rising” will be understood to inply the inclusion of a
st at ed i nt egB? ivarylyaonlgkyf hétatcandray hsteroanplalkyie excl usi on of any ot her

_ _ _ steroa _
FIaRES 1n oFaaRd R SiESichoent R o PHererdeB Bomen SRAEINHERSED | i

practi cgglogﬁ(g,lect, preferred enbodi nents will now be described by way of
exanple wth'reference to the acconpanying:. Figu

. re 1 Effect oﬁ %NH4§28CA
concent r at i owhenain eachanyliasdeteroasylar she dmylanddetespany] mgretisy an eplalkyhand iy e
articles remai,ning in th I ¢ HBX 9 1 psmal i sed
O absorbiaieBRy Dol A8 FadRfeddchiyiieBERORIRR bofihed Kidhh, 2 251, 025 Y |
(12. 59 subsituehts(sdRWed ficn S g/raﬂﬁ@onsisﬁng;uf @lkgp/galkeﬁ'ylgalk&nﬂ, E:flﬁg@:; ;mno, -G, |
NFLt) 2S04 congentration, (%/ v the si ibSt, Bd hon of w | d-type VP
\(/i r a@2| FN©2, 9{1{1 f,cpe@w%frﬁka)(ﬂﬁ/'n ¢ le'ggﬁéﬁ\l]@ﬁ&?’é%#ét’é% (gl\l) : ngxi s is
UV absor & tﬁqh' 34,0 laQ Wi gy R Y1 - ;- 1S
unt r eat esgéggnf F%tl 2 |c§sgil\il Zg/ogml sbé%?@%m@?«fg]t S‘Rﬁi 35)2(%1( WEED 48 5a
N(R*)C(O)R", -N(R*)C(O)O(R™), -NR)C(O)NR)(R™), -(CRTR™)m-NOz, (CR™R™ )~
OR" -(CR*R**)-OC(O)R", (CR*R*)-OC(O)N(R")(R™), -(CR*R*)m-
SRla, _(CR46R5a m"S(O)sza, -(CR4aR5a)m'S(O)ZN(Rb)(R3a), '(CR4aR5a)m'C(O)R1a, _(CR4aR58)m
25  -C(O)OR', -(CR¥R*"),-C(O)NR")(R*), ((CR¥R*,-N(R*)(R*®), (CR*R**)(-N(R*)C(O)R'



Figure 3 Effect of (NFLt)2SO4 concentration (%/v) on the size distribution
of wild-type VPI virus-like particles partitioning to the precipitate
(PPT). i mﬁr}B{ﬁﬁgﬁg control; is PPT (28%; is PPT (309 pcirieNabib/dosddd - Y
axis is absorbance normalised to control; X axis is tine in mnutes.
Figure 4 Effect of precipitation W tsh 32% v/ v sat ur gt ed (NFLj) SO4 on

vi rusl i ke(@RPRI*W-NRHE(OIGR'D, €GRPRNs N RIC(PANR MRS, BRI R DerPhg to the
precipitate (PPT d supernatant (SN). is untreated control; is PPT; is
SN. Y agY@OPé(YE\?%Q?]‘@B?%gﬁe@eﬁ%? mal i sed to control; X axis is time in

m nutes. Figure 5REf {083 oft eBEosaReRdR! Adtdabnind¥p¢ndentBnhyidiege akkyl,

di stribution of 2V\,i I dtc)éﬁeﬁ/Pl ,virus-like particles remaining in the solution
super nahalnalkylsKy’, o -CRAtR Baf®d control; is SN (2% ; is SN (4% is SN (6%.
Y axis is UV absorhan r i | ; ISt 2ime in mnutes.
Fi guére 6 Effect of PE aggg)gge{%kérng?’ﬂ%%n fﬁ/ﬁ?’%@%?\lkﬂgél&ﬁ%&ﬁg Stribution of

wi | dt yper \BR®R')&?| i ke particles remaining in the solution supernatant
(SN). is untreated,confr@l; is,;SN (3% ; is SN §4° : .iq?F SN(#&?O/%.. dY axis is
UV absor bance nor Ralifsed® 818 Bne pbfach Reehirence.arg pael InqePRpqrat e Y188t e 7

Ef f ect Rk t gt f.th 4%Wv v PEG on virus-like particle quality. A
conpari g%‘ﬁgéﬁggﬁ’toﬁéh%}gglk\g‘drti tioning to the precipitate (PPT) and

super nat ant ( SN) . iR8 andRP g teach amntrende; ajesagiPmdependonly hydiggen, pkylor
absorbance nornalised to control; X axis is time in mnutes. Figure 8

Tr ah@ni 88P8%YE| ectron micr ographs at 200 00Ox megnification of sanples from
32% (NH4) 2S04 tr eqf R -at LadhSoce@ntbice] arsaFH @defendentB2P02aB1irdn sul phat e
(AS) supernatant sanple; C. 32%AS precipitate sanple. Bar is | OOnm =
1.1cm Figure 9 Tipantssack otawreatedt F ©h2im cr ogr aphs at 200 000 x

magni fication of s shy 4% . i 0l . Bis
4% PEG SN C i's el SR {FEE%"EJ(E:‘%&{:‘HF%}%@@S&Q@ AR A

M cr ogr aRfss Gtthd 81 BPReteronBygni fi cation of chimeric VLPs remaining in the
solution of superngtant (SN) after anmoni |]1m sul hﬁtg'?g%{ﬁeat msn% 1A, Control;
B. 23% AS SN, C. 3bygisaclrecuryence ds haserarycleor oxsdpaRaTokperpin 3B OnE o\ The
white bar, pr ' lith 1124 5 Glibdtituentiiektedtiorh ehe200NM
Fi gure ﬂdeglergdze%g&8?%3?@%&8262§8§£@ﬁ?%%§05rzé%kr?ywﬁo purify VP lafter thromnbin
t r eat negfoupconsistimeofdikyiaikemi agpkymf, hategeaneyiane, axol thhd2.-un whil st B. is an

ded v, f Fi 12 . SDSc sanal ysis of G oEL
conpl ex QR é,feléq?’@ﬁﬁ"i—é@?@%‘é@?ﬁZﬁﬁ‘bd;aﬂté")ﬁ%’m-éﬁﬁ;}?“’f% D orent fractions
f S2 byIme 3bPr_ rker, L 2: GSTVPI 1 xt
rom W?L@W%‘Ew“}mﬁ %XR Pr-Si(R YR¥peker ane m xture

di geste \ , _Lane 3 Fraction A3 from S200,chr omat n,.gﬁ%, Lane
4h: 26¢ ?(N(iRﬂ)C(mR’f rdﬁ%%ﬂ(@)@ﬂiphﬁl‘lﬂﬁb%@mm%ﬁe)ﬁ(?ﬁ cérirBWZAﬁ( 0 2(;0
chromat g e 6 ac b r 3§ hr e RBHROY! a , Lane 7:
Fracti or&%’%ﬁ%ﬁéﬁ@?ﬂg‘:{éﬁ‘oné‘ltcgg?‘gdp}wd:’rﬁg%@‘gg?r l(§’<51r(reowb I ?ai Ea{hes dnak;, the
o O A B or ¢ o oo © se!
ghr &ﬁn‘? Gge_é@mlt% U(EF?“B?&@D)%I?I?’_&(RE%’ ﬁ?‘ﬁﬂéﬁﬁéﬁﬁ ;E%#ﬁ?ﬁ;;b%:ﬁ%@ aw
naK prqjei st 1S : s [ sis
abeor barbe AR 2 Bor N T O 1 e e

Fraghi ormafdkikyli s Fraction A8, is Fraction A3; is Fraction A5. Figure 14

MALDI - M5 data f ,OE d Fi 12, Fi ol t d
Vovse Scor o for rSEanSRnad: srbRegTgos e gl abeAds i Ak Aepe

sequencena(()@gﬁ)&l) for G oEL bands. Figure 17 MALDI -Ms data for dnaK bands
on Figure 12.” Figure 18 Probability Based Mowse Score fir dngK bands on
Figure 12. R? at each occurrence, 1s independently alkyl or haloal yl; an

R* and R, at each occurrence, are each independently hydrogen, halogen,

30  alkyl, or haloalkyl,

G?, at each occurrence, is aryl, heteroaryl, heterocycle, or cycloalkyl, wherein
each G? is independently unsubstituted or substituted with 1, 2, 3, 4, or 5 substituents selected
from the group consisting of alkyl, alkenyl, alkynyl, halogen, cyano, oxo, -NO, -

OR"™, -OC(O)R", -OC(O)NR")(R™), -SR"", -S(0):R™", -S(O):N(R")R™), -
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Figure 19 ldentified match sequence (A7ZHA4) for dnaK bands. Figure 20
SDS- PAGE anal ysis of dnaK protein in different (NH ) 2SO4 sol utions. The

arrow i ndj and corresponding to dnakK. Lane 1. P i ; Lane
2. VP pﬁgrvug’?i%@z”?zr"gm S200 chr onat ography ( S200VP1): Langeg.ﬁéh@ﬂb‘@ﬁ%gr nat ant

after treated with (NH4) 2504 bat Cone. 12.3b5% Lane 4. VP 1 resuspension after
treat edCQﬁ)}be,(-N(@)QE@-Q(O)E(ihO(Rﬁ), Q%Kb)IBcc)ncentrat ed). Lane 5. VPI

F cousponik arCaR e NE LTSN I R I O RD AR K by P50 Ry
s R e L "ﬁmgm e Lane 0. \P
super ﬁaSB_lnb ¢ -(ﬁﬂ?&sg)ﬁr%&)é&? ,Mﬁ%b@%ﬁmsﬂéﬁ Sbé{R%b n@%?@%)rt%?ﬁ@)@g. '(Q&%{Rgb)

4 b sbqt 9 a t
i crogr A OIPR NG SO N el LR T NERORR Rt e B €™
VPl 1 esREDQERART RENE®) C@DRY) W(CRRBIINIROC(@YNEINR D5eganBalkgl, whd

(assenbl ed using (NFLi)2SO4 purified S200VP1); Cis VLP (assenbl ed using
S200vP1halpalkplat ~(NH4) 2SO4 treatment). Figure 22 SDS-PAGE anal ysis of dnakK

protein in di ' | Uit | e, ds@nS dRiotheledf mar ker; Lane 2.
VPl purifi edbﬁgkﬁ%é&é%%%a&t%o trag%hsgft’(%ﬁ:iF%Pl ); rL.grr?e . VPl super nat ant
af t er tr eat ednoitehadphft oftRSDY emtionGelates2s pharimaneutival &PNPasEinns GemMPrPnS af t er

treated with (NFLi)2SO4 at c. 25% (2xcaoncentrated) . .La .

sup&? nafempouyds é’%ﬂ{er‘%‘é"t“é‘é?“wgg FRERRTS %&a%ﬁe lélfsg%f%“ %cﬁg%g.ny%lth 2

I esuspepia FltheinviftRal BPicMiy s pAFrbf d didkdpeatic fgiaebdYatedmnemn oepievaitiod) .

Figure 23 Electron m crograph” of (NFLi)2S C[i)urlfl ed capsonere. A.is QFFVP
)21

1 capsootcaslitionis ahd disofddrLiclatedios NINBactvtit, pnd more papirnipfly pd NNBasHYIBh af t er
treated with (NFLi) 2SO a 25%. Fi gur on change (I EX)

chr omat &GP A<D g:imtfg(gq at?“%‘ﬁf ?‘?@O‘W ?céljr‘zl)l(t?'hr ombin treatnment. Y
axis |s UV aSRIRaNGRealor SN onTulhiRs ke o HRIHSM i dulatine Gy RINRoacBiviDy PACE

anal ysi s of proteins in differentfractions fromion-exchange

chr gsrat gapamNR Yetiviey, @Fboth@l7UNNR dciviey dnd GHI2 NRR adtivityr & hdingtlsided usdfuh
thronbin; Lane 2. Fraction A5 from binding step of QFF chro togr%phy; Lane
3. Fr acforareaBbg,fprevenGag; aslbgth ineptisg @pd QTCV@F’WQW@P%éﬁW eEERIEd 1Rt i on

DI fromVPl eluti of. QFF chr r X ﬁT]Ef ] fractions
D9 and Wﬁ?tb‘my\/ﬂ"@ggﬁﬁ Sﬂlj’ 19 %b(gp @&@%F@m%né#%gﬁzy; aérjlcgllvgg 1[{Pr otein
mar ker. Ej i R Ws heefipUbl Eondidnk aall désorddns metdbednt

treat mr@&ﬂélg‘q@%’%%‘%’?ggﬁgg% (st%p 1). .B. SP chromat o;%r aphy (stoep 2) .

Fi gure 2iteBB-dRACE dimosdeysABHEY, AdD.fRaskinsan'srdisgass, Jpurettes $yRER™enr onat ogr aphy.

Lang_1. Pr.otein.marker. e 2. CEFEVR 1. HEY EmGhirReRt aed-aphy;
Land03. SEHZeR %a,&gqulgﬁhgﬁ?ﬂgiOrf{g“‘gg‘%%%lf%}‘g@%?g%{ grtggﬁry?glianeﬁgé
Fracti Oas;s%éiaiéaqﬁhhbl?,dh%airmeap(mm}? sefifeaenients,ahi)§ dérersiasPickisatiseasm Al O
fromwashi ng step of SP chronat ggraphy; . Lane.6. Fr.tgfcé A}\II 2 from washi ng

. : ) i on
step of dsmentia ansacialgd apithl-evabedics, deméntia asspcigied, WIS YRF%E and sP
chr omat ogr aphy;.. Gk : [ ' anduisP iated with
chr omat 618}3'8 rﬁélfnc :Iaﬁgrg‘lr gdezgglgﬁg%@{rhgﬁﬁ rr%o %E%‘g%’?grﬁﬁg%gﬁga@ggmer té pasréio?liaeed V}Ilr om
| EX chr afsahagt sy injny, asisepaih adhrodiepain, nevRdpahie paineepdisepive paip, aliedynia,

chromat ogr aphy; B. VLP,, Fi gure 29 SDS-.PA nal ysis of. d G oEL
pr o28i n nflaramptosy B#HA, IPNRRYBES] hyp§ra F%ﬁé’%t@%@e&f neBFa? 18 rﬂe%'r%r er” Lane 2.

VPl sa rdidy 280 1BV 2aREedE@Bpathy, iR idjury/Rhewnsmpldearthritic
super ngﬁlaeﬁ?@?’tdeléﬂe?rggg%{m nt 9’with (NH4)ZS£Ma3t, 15% (v/v); Lane 4. VPI sanple

1 r esus it iosteoafHrisic paine Aurmsshackipain, ¢Xa-RRAIRSGrer PaigysanGerHain, depa! Raip 1

| t t ft t t { } . : 209 L 6.
VP saneatieh ettt wpbdRy FERnenht bR RS Segfeapla, Y.
Lane 7. \BlrssRili6y, Belfidf pain, astpe SN0 painl pose stogkecymiiny ;mdratrealainy/Pinokiagpl e 2

supernatant after "treatnent with (NFLj) SO4 at 15% (v/v); .Lape.9... VP,
saﬂﬁIOe Xessation, ischemia, sepsis, wound heéling, Ja.rzd other comp 1ca€1 ns asgdcnal'fecrl w1tl? dla\éeées,

among other systemic and neuroimmunomodulatory activities.
This invention provides methods and compositions for inducing, promoting or

otherwise facilitating pain relief. In one embodiment, the present invention relates to



resuspension after treatment wth (NH4)2SO4 at 15% (v/v); Lane 10. VPI
sanple 2 supernatant after treatnent with (NFLO2SO4 at 20% (v/v); Lane 11.
VPl sanpl\gn2y Kspension after treatment with (NH4)2SOp-¢ PdoNdsy) ; Lane
12 WPl R P owing di gestion with thronbin: CRlog ity

m xture supernatant after treatment with (NFL )2SO4 at 15% (v/v); Lane 14.
VPl GSTmethstisfor trestngsaepreventing phiay inchidatgmemicepiiveardiiLitep 1P gy, (v/ v) ;

Lane 15. VPl  GSTm xt.ure supernatant after gtreatnent. with (.N 20%
(o Phammatsg andpartioeer e, Qg s (D adtirapiey hoibelhl Aavhofhe,*0 oy
at 20% - Fi Q ) feSecdkad s olip2@m Fi gure
29 ( th%}{ésp\é%rl léé:a%g’%@ @2%1%%8%‘?\%& %ﬁgtﬁggaw\llgﬁ?lassegn%t ed_uBﬂang %200 VP
sanpl e dllosietib addu(@biip2BOmammehimanahourRaifettive, toviert thapeiamier® usi ng S200

(s o mppstelat dhe e pesie tHeles o6 e Hien: of RpRS bl Phietbhont ) panel D.
VLP (asgfiilsedin %t%&gé@gﬁlﬂ{@?_e mﬁcv]giamo%@omwéthﬁaawtylbhdlﬁ.%réwti@r2&1@9pe

[
treatment. DETAFLE I THE | NVENTI ON The present invention is
pr edi cas4fl alhdstdrieasodulatopar & salbthetdod ifiicambingtiomatith\ meeotigi¢ seetylehadineed or

correct quaternary structure.nmay he sel ectively separated fromviral
st r uct ufeSEPIRY '&a@pnora?s%agtrfb?rie%% t‘i/\% F‘@’rﬂeczr‘%n%eidtﬁzrrex%e ‘egat ed and/ or
structur al | vl sdpdlils, MATREYiBRs oduirisiily @R compoliasemetiofs furiusipeythé ound
that treatnment of VLPs with agents that precipitate proteipns at certain
conkent canpamss, rapt provesse forcuepasiagthe samprmdyiassvellpsiptsemsdiatas QIpined 8h
W t hout d%ma in thelf@#ru%tu;i%%(bhgrte%grity of the correctly fornmed VLP. The
nm sf or NP PESSHFE i lg:g i S refrain as aggregates in the preciptate.
As will be appreciated, the nethod of the present invention provides any
one or a plurality of advantages over conv i | processes for the
production of VLPs inclusive TMWPJH?%F@E#]JE%M e optimsation in kit
format; (ii) scalabl hEhretl drfelA8Co BB RIpBLItiISH BOMrisifig tohpbunder
cost; (iv) SIIn I}%é&l?(a%efcﬁiﬂéﬁ)??gg?yvgwVLF?s of 0i n{ﬂgr elst' andyor g(v obvi at es
t he1§ equivigsTe Rornfudd (Iy esdseribaiubosesnd 3t lpast bh¢ pharmeeeusicaliisacceplablscadisht
i nventors have al so deyi sed nmet hodol ogi es .t o _addres .
capsonere puft $t_ilh§éﬁtiaﬁﬂt¥e“|‘?'§£e‘§x Fé’_é%SF'btaméefml(?gﬁ%S%?o_es eﬁllérgs @{gg%r‘rég%g% %{H on of
virus-| Hjégt'n%gdigéagé EcnditiHR! udRkY atfdiod Heficit @i¥pidRK ADKDYAD, Parkisguminer es wi t h
and wi t Aout “bound cont am nants. However, some contam nants vvméﬁ ﬂav.f
pot ent i diskasedBowtite oumdrase Isthizephranim cegaisivpdsficitgaf sphizaienia {CRR) i bw
| evel s (estimated.around 1% .. Howe . 9 RehiRQRhRAtinaED S an
cause t ReSRJIVG WORHIMEN; PP Cﬁt/c!%c%%/'r%{é?tl%EBg%ﬁ 0 be |8ss lt han 56% .
Addig i 0gghkitia, PRE& SEB4EA deaivatia Rsociard witLLesy badies) domeSEGissodittet walyway do
not renove these 1% of probl em capsonere are in;af{ifi Ci %nt. Ziir}])gd ly to
scal e. Travn'etynduiney pmypEophie lseral sCRiest, BRS¢ u PP Avenabl e f or
| arge- aqr industrial- ePaL AL ih Rty Aue3RRL ABIE PainY EirUsicpaln | Cl es
and/ or HTLONPREFR cc)ir‘gﬁ}ﬂ\r %@%tad aglple@?%’, ltlh‘:‘e}ﬁi Avent i?on rel ates to pethods
of prepaeifdgathit paskndtieeptixierpain, pHodyingd, nflamivaerapainonflameaiery hgpdalggsta,
treatnent steps that selectively separate.these e Jihem
co-puri Wﬁﬂ&rlﬁﬁ*’@ﬂ@}lﬁl&%rﬂeﬁfﬁmgﬁ%s n%{'ﬁgl,g&r %mﬁugy%peﬁl@é&{}ﬁl}g@ pg@%tlg(gﬁéeﬁépl n}p’
par FzsCU'nt%kg'%g{li}?ﬂ'rﬂaﬂﬁaioidta%riﬂ@ Bidsstefarthiie PainOburas ehatke phiagsyeqgfaim wisceml ng

ed vir a

an isola s particle, LP and/or a capsonere. For B&% rgu%}goses of
thi s i nyaii canter pain,'dentdl prindheadachee angramgs earpal tuaneh syndEme, ABROMYNB e g fr om

its natural ,state or otherw se.been ' ' ké i
| sol at ed‘eH'aTt‘%rSF‘&T‘C"h’Bﬁlvffg‘yé’ﬁbsg?Sé Y'Fyalp?f;/‘jlpéo?aq% sggn(??egﬂ(?%fa ?Egb%%%rran c_gﬂrrgonent s
that Nnorpsld %3m0 TRBRhg desdaflon tischbmiia) sepsiss Watiad healingpandoehereaonmplicaians so

as to be in an-artificial state together with co onentsl Lohat f9F; 1y
acconparmgsdciatechwith diabatesramongrather systeBicaAndpegimmuiomedylaory agiviues, | o
chenj.cal synthetic or Frec ' "y Useabbehwdve, by "synthetic" is
mea:?to ndt™! %Ompé’PP?fO%a&‘fﬁ?ﬁg‘ﬂ%ﬁf%e t(lg‘r%(s)ugh human technical intervention
hi the cont ext safl yeyaidiesriaspeat, sheepriesenaimyentiar eslages to the use of compounds

having a formula (I) in the manufacture of a medicament for the prevention or treatment of

the disease conditions, such as attention deficit disorder, ADHD, AD, Parkinson's disease,



acids, this enconpasses nol ecul es produced by reconbi nant, chem cal
synthetic or conbinatorial techniques as are well understood in the art. By
" protei N""whSe[FAHesdN anmno acid polymer. The anmino acig oRGobabural or
non-natural amno acids, D or L- am no acids or chem ca?Fy-gerﬁ)vatlgzed
amno acids as are well understood in the art. A "polypeptide" is a protein
havi ng fTofitete'§ SYdrome,nshizoplmienie, eagnitive daficivepf schizoplirenia (BP$).eid havi ng | ess

than fifty.(50) am no, acids. Proteins and peptide i ative,
Cham cafoRyvmR it AeeaRiscRish mepRmBReRERY (AN falfe SRERHL ADSEL Vo
means Kgementid) PIRS dikdase,idafletda Bgobibfed Rath Léwl b&dled, demehnassadiatey miithesi s,

reconbi nant DNA t echnol ogy and proteol ytic cleavage to produce Eﬁ{@éi de
f r agmenDowrfs syodomenposptientuc lageralseleresis Huptagtopsehsersm dupidished d by

cheni ca Nt hesi.. ] hesi I : in the
L L o S L A
(1905 2008y 1 or e A ce ot art abl o Mot ool sgr. | n_ano b6t erpod nent

- or, exanpl es of suitabl e net hodpl ogy. I n an r odi e
pr ot ei nROFTAFTRSEC PEEH %d‘e‘é@Péthl‘eécmgglén&aB?tlf? %ﬁumpaﬁ*we%c@?ﬁ#a?%{&%‘ﬁ%‘?aﬁ%t "
as used E&%?ﬁ{}n{ P t(?iga hHﬁ’%ﬁéﬁH,' Stéoaatifié panf BRm, bk pdih, Cey@BRinD Visdéraon

into a form not’ nor na ound in nature. A reconbinant protein or peptide
may be gainyesmicengdin, denteppaiechdagache pmigsaine gdarpal amnelsyndeomg; fibiaynyadgiat andar d

protocols as for.exanpl e described in Sanbrook et al .. . LONING. A
Labd? at §PY o A cd( &P‘&%ﬁ?ﬁsﬁ‘&‘tﬁétrywawﬁrp@g‘s ,p°l§§@§5a%VF R¥G: (gs%{l[r@% erein by
r ef er engeunsinih] Pait thsltiag cSR8fd D Iehdifiadsihsib Mot g RIRTTDLEmp NedvidnECUL AR
Bl OLOGY Eds. Ausube_l et al., (John Wf.ey & Sons, Inc. 1995-2009),

i ncor porssoedtadevith giabstes, ameng other systerpigrang agprgimmyapnadwatory afiyites; and
CURRENT ,P %Sl P I o= : . i : ilLey &
Sons, | HE&%@ %-(ﬁvﬁogfne&gg%hclgf@%aﬁgﬁgl?%tl%agp %@%{Q%‘?ﬁggal%%gﬁgwlkn

parti culafrieEhapters 1, 5 and 6. By "purify", "purified" and "purification",

particularly in the context of reconbinant protein purification .is meant
enril@hment ofln yagipusteatbodynenty ths RicsHt WVS_"?‘EEUHBIJF?_E\ ﬁf‘eiﬁt o iv?fmg’éé %hﬂgt t he
rel ati .V%capy qu}?%]ﬁl%n N4l inBRG bidstnRat biih ke Qmpatind oPER fbgnBiideiticf @ abl y
reconbi nant "proteirn 1s 1ncreased conpared to that before enrichnent, In

pr ef er r ady etheo firmmitecherdipuDefiition of atvesatilo oneadheepsurremmis Brlopenrgnt ofjtso,

80% 85% and nore preferably 90%. 95% ,96% 98% ,99% 9 | fica
des? r ed dgHNEER ARANGE rt%&‘gée‘éﬁbgﬂ'?t%n‘f%n%?t% 58 g%]‘fbgr%b eg{gg‘r%g(%@ gEﬁeﬂslé erll ilg
pept i des, fRYorSinatibns Resuftqh Blable deaipouf@s e as@Pounds ahecineggdundy, mities ca,

inclusive of solid phase and sol ution phase synthesis. Such nethods are
wel ROk ndensdlated fromea teactdnt iyt r ef erence i s nade to exanpl es of cheni cal

synthesis techni qu as ;pr.ovi in . ndYAEONEREd.

Ni chol son (BIAQBR%@ﬁI%y%q”&ﬁF%P ?gg ﬁéuc%’gﬁggcﬁhgﬁaé\?asg%g§gg%?§§ Glldg of CURISENT
PROTOCOlLeR, dt Nu IR ¢ mposfeldnNER réebptor @ohnoganing forakampléaBb4Windigatds Sweeptol nc.
NY USA 1995-2009). I'n this regard, reference is also made to Inter natJ onal
Publ i cattharo@ir89hoe35ad B prateine imeambinationpuibh phst UMD taeriers 84S use

Ref erence i.s. al so de to,lnternational Publicati j ch
descri bd€redjsriaend todP?JP%%?Icgptf”@rWW?mélhed% 3Ft %té’gglgﬁer 988&%@%%? ?gcneregﬂ{d in
par biscul g ’uneﬁﬁi’il’? SPhikafibld? Q8 YRAMEHINE 7 Yiludeshofi@inferie{a@)ttrkseptandnd a7+
particular achineric VPl protein conprising peptides or epitopes froma

Vi rus prredeptors,oviiich dérfvaeia YRIChRwiontning gt least ohe gdrsubwul- ar r el evance to the
present invention. The present invention also extends to use of fragnents.
I n one enbodi nent, a "fragnent" includes a protein conprising an amno acid
sequence, hahifaRst i t ut es |l ess than 100% of an anmi no acid sequence of an

entire protern. fragment preferably conprises less than_99% 98% 97%
96% 95% 94%s @Bthin GRpedficationgy thbappeaderd, claigw, unlgss,speabied KO CABIATY 309,

0, I 0, 0
20 A)3 ' at e %(;lltot\&!igg f6tms have t}l(e) Qeagié)g indicated:
The term "alkenyl" as used herein, means a straight or branched hydrocarbon chain
containing from 2 to 10 carbons and containing at least one carbon-carbon double bond.

Representative examples of alkenyl include, but are not limited to, ethenyl, 2-propenyl, 2-



or 3% of the entire protein. The fragnment may include a
"bi ol ogi cally-activefragnent” has no | ess than 10% preferably no | ess than
25% nor r r y no |l ess than 50% and even nore pre ss than
75, 80, %?2@%&3?&%5% of a biological activity of a pr o%gﬁﬁt%ygwgég?ch it
is derived. In another enbodi nent, said "biologically-activefragnent"” has
no | ess ndtlayl-2tpddpemyl ¥-butzbyly 4+penteayls Stheaeny2 Dheptenyd, Zymefhyl-dtheptaayl, laads t han
50% and _eyen que preferably no |l ess than 75, 80, 85, 90 or 95% of a
conti gudi¥EMino aci d sequence of a protein fromwhich it is derived. By
way of exanplige tgm YlRingEHne alle¥nALdivieht @OGE Bérivedeo e staihe@rraiched Vi rus
structural protein which retains the ability to self-assenble into a VLP or
vi rus pahaindiydrocaitben of fiom 2 toH earbemafoms cenfiainirg at least orgdruble kand. j nel udes
to tpeat, subject or otherw.se. ex L Rarti . Ccl§y.Qfyt he present
Eﬁ%:p}:eéF Ative %(amgﬁeﬁ o&'\glkgpy §EMefude l?lft.a&‘ecgcltgi;mlfeﬁgﬁ tCSH%RI/

i nventi 0 reparing viru rticles or VLPs by

enpl oyi NgCHRCRYERL-, dndleaCHSCECHYOMIL.t i ons such that the virus particle or
VLP is preferenti al I'){ in an aqueous phase \/\/ﬂ{l st m sfé)ergmsél or . aggreﬂga{ﬁed
virus particlis tem \allrexys ag ussddherein. meang ag 2lkyl gequp. pydefined RersiuBPREPEI m 10
particul | i ' hatds. ReprBIMARR ck@hpRE BPAkbRE an

i sol at eégéqeﬁil}g&ggﬁ%ﬁg %ﬂﬁyéﬁ%@@éh@gﬁ ggi ni ng pr%par ati or§3 thgt IS ¥
subst antihcthdey blir &e nor liritednt, meethoxyf etbexyo prapios§,c2-pEposy, bataxye trat-RUOXN. r us
particles and/or VLPs, By "viral particle ", "virus " or "virus particle "
i s rBantPertylpiy; s bl e conprising one or a plurality of virus

structural prmegbm "A1RY1" b GIRRFeIn, Hhedn9 b lsirBiRAt sitaamdbd, satgated ydroearban i ve
nol ecul e i s produced by replication of native viral genetic material. It

wi || be chaileostapong froet 1 to 10¢arbon gamsi Ehetermi dowerllatlear f¢ oralkdt Me@nshd i s

aproduct of  native,viral. replication Viru I - i.onally

i ncl ude SYRIERF o rARghed Cﬁﬁ‘f’é‘ly B@ca@ﬁg%%@ Ie%mpgair EOI %8@2{) %@hﬁhf@g?? rgﬁ‘é@ Vi ral
geneti C JMBIeHieahs Achidtir 6Richadcdhaitelydtbdaion dontaisiogpeo 8 caibonatoms vi r us
particle ray also include a |ipid envel ope. \ﬁr%ﬁ parti El ?lfy maé be, deri ved
or 180l Represeniative expmplescafiallon enchidsy Butare Bot limitedhiogMety &My EBIRPER % nal
nmet hods as_are,kn I } g rnadk-kMel nddBeMOl nVIRStyR -

i sol at ed’r??ﬁrﬁ'gu%’g}gpc, b{}tlyis’gﬁoe?'ﬁt %’g%%,%%ﬁélmk%’?s%ﬁwgg%yo%aﬁ?i nf ec%l ed ani mal .
In the Retheikbxylf 2 2hkmptheipentyl,izBrdimétbylpersyl, hilieptyd-i-pitel, patonyk lagd nulecyhy p

is meant a nol ecul e not, nar mal | oynd in nature.whic L a
plurality of Thetggn §%lkﬂ89?cj'r‘8?a“§r%d{‘%arlf?f§ Y ei"é(&&rgﬁfnsa %Fé%%gﬁribgaﬁlgh%g}ag{)f)

assenbl odqf b fodh TR 146 194:60n Bidns? FalpsBitBRYYoaipliafiatylatingtids bt or
resenbl e e overall structure of a corres}?ondl n w@!lg-ptgépe, native and/ or

aut rpent i are vior lisiterhto; FCHe, -OMETE)or€(GHs)mi 1(H 125, that a "VLP" is

nor phol og I b\é il ar ndi ng authentic, wld-type and/or
native V’i'FE_gC Pﬁza{é" Q?%%éﬁ’ccﬁgd’%ieﬁé‘s an authentic conformation of viral
structural prpgeiens "alkyi¥HPadasedhereimgnede b sthaight ar lyanhed chaif hydosatbpnant

technol ogy and nore particularly reconbi nant , DNA technol o al t ho
wi t hout gronp centhiningtthem @tte 10 TABOB AT and Gontainipg a{legtt opf F%)é"%'tc?ff?c?{’ 3‘?"2?

prot ei nsb%v@i. 3{1?‘;?%{% a%evc ani 2%' c#%?k:}r]ngf‘%cﬁxﬁ?,%ﬁ YfeAlot Miffedl o RBIyTAYRALd

sequence art of a virus particle Structure and

i s 7! usdopgnydf 2-propapsli B-bonyalykiZRpanthybrandrivisltppd. protein. A VLP of the

present invention nmay conpri a. si ngl e species, .of Struct . . . such
as a single chpgieamppit e?SrPSB‘iE%rlet“em?gPﬁ P)Ef)“yf"f li"ﬂ'%1cea tr]ﬂ%ﬁjl _lljcr)grlgt;%f%gg ei ns.
VLPS ey, RS ol gy 14 1o Seh iR YeIR) cyRIGaNISS 4 eyl fugidabel mommadieer s, - or
di mers, or protein conpl exes spont aneousl)l/ or e uc{)on purification of

r ecombi neyeloaditenytt Reabseptative examples of the auil £ranps inphidenbutgire poflipitedfops . viLps

may al so be in the faqrmof [ no [ HiGBedyviagpent s of
VLPs or é‘gﬁ@io&‘%ﬁo}?@FQl’ ap%ﬁﬁ%cﬂ?@org%ﬁhé&nm% ??és?raﬁ g?r?ﬁgi tcoeﬁltyrerrpl at ed
thats@ VhRydRYarfs biifthe@Rs iteipatdny motstnlar swiety tiirpiigh anveirapeatamdiotaired
isolated genetic material such_as DNA and/‘or RNA. 1.t is. envi Eaﬁedbttt}a%ga
VLP may behprtbebiszdicgnggystam uEheaml gioust ef the PFEsERaRYSR CAR PRI OFSH
t her eof €< Qrirublgr uct ur al proteins that have been nodified by the

or substituted.

The term "arylalkyl" as used herein, means an aryl group, as defined herein, appended

to the parent molecular moiety through an alkylene group, as defined herein. Representative

10



addition, substitution or deletion of one or nore am no acids, although
without limtation thereto. In particular enbodinents, the invention may
rel ate tqygshffiusxg Separation ofisolated virus particl %c"i‘ft‘%{ﬁﬁ)/o\ffbé% in an
aqueous phase or soluble form By "selectively separate " or "selective
separation " is neant a preferential separation, segregation, enrichnent,
parti ti enmpigs af@npsliy include \bus aermod fimated its deatyd2-phenydethilr 3ipbewylpiogyor VLP
with a coryectly. fornmed structure in an aqueous phase (or other sol uble
form \/\'ﬂ"tdf#’{‘?@ﬂi'?ﬁa?tgglneous enri chment of aggregated and ni sformed virus
particles anghOfern{l*Bpanon af hdMefGh Rhéank @ -6Nt @bup.r eat ment with an agent.
Therefore a preparation conprising an isolated virus particle and/or VLP
prepar ed acchalieny "cyanonlsylfes weetkheseint meansraceyane srawpets desined hefeds abl y

co ises at least 659% 70% 759 9 % I I % 95%
508" ostpeBid BN ngemyeclor Behyibugh A R TR B L AR s

nmeasur eRegi¥sentativa bosmples oScypacilkgligclode, YuParguat finjtedred, lopaimnaeshydy 2 known i n
the art. The term "capsonere " is well-known in the art as a norphol ogi cal
unit of cxeneethypand3wyanopiemylis. A "capsomere” conprises nonomeric or

ol i gomeric vi to v r hAS: §8)seenh Nt 0 a
virus-1like pyr‘1 i eHﬁ@{’;&lHvxélar@7|l o%e@gﬁgﬁg%néﬁ%g?&%@g?@}?ﬁgfg/igpdﬁc?]?t S R

sel f - asemtaiaing ftom 8 te 40 earhotmmidocontaisngret least oné tarbdireartph doutre bondr i ses 72

capsoneres associated into a capsid. hi particul ar aspects.. j nvention
pr o\ deReRrgsenatiyg gxamples BE@BQ‘?%}{‘)’ﬁBH“%FySt %%@ﬁﬁé}u‘g a ‘{J)'E)(gthéﬁnlﬁd}alg’l iy' free of
one or E%ﬁ&eﬁ&?—t]-ﬁ,@—bydﬂﬁ{ejxlé@-q-ﬂ,@@%&@l@ﬁ&fa@te@i%I'aﬂ&*ﬁ-@ifcl(bpbntdmel-§>Dnt ext of

the present i1nvention relates to a Capsonere i ch havi ng undergone the
t r eat neBicysliensg systerhseare eyempliftad, by s menecysbie ayclealkenyl ring spiipmediich tsh one or

nore host cell derived chaper.o .ot ej hch. i cal lyi: co-puri fies with
sai d ca B‘ﬁ@raél.o MORBEY MG 3110313?/(}' ?rr"g%gi {bﬁn\gmr%gl}aéh X%@c?ﬂgﬁlﬁéﬂ%&é eis
essent i gfinsimerinfa mondeytlid Mtagcphiapedained heeiredmsmsnadyctib httetdaeyllagv el
chaperone protein is preferably less than 5%. rmreIPref ei)rabl %‘Hi‘?ﬁ S }}han

2. 50% 1defingddwseimdThs qyelicsang fyatems o ShespeteRbinvERYR DBpY:os;aRP 3?1{ ® I'n
preferred e ' . : tRh FhEbNtoaligendl Af@t shock
pr ot ei n! re prererabl’y a heat shock protern fromE. coli and yet even

parﬁ%t"l%&gwﬁ%éﬁf} ttﬂ?ox%ﬂ%noa'irﬁl'f@ﬂ@c&ﬁ@tpﬁﬁf?{@lt }rb?o ¢l g
mor e pr REpresdkativesrhiaples of bicpetichiregksyatethsndide, bihareaeplimited & 4pr-dipudied by

Sl 1 o BBl L SIS BEBc T S0 5 O ARI b A BE b bl A 8o apsomer es

W th co- 1CNaRes 206 WA BRI 8ro-péhtdl@nylli cul ar enbodi ments, capsoneres of
the pr eggﬁ?@ﬁﬁ/e’nt i dn ar g{apr eggr edﬂ)such y?hat there is a sufficient purityto

for20 VLPs wh@heiaimdicytlealsyl" 909y dGikang7 95 uspddieenin, 1oesss 3MManosy¢lifsal t ant VLPs
have the. correct structure.. By riselectiyel te ih&aster@ne host
cel | deglc\)‘%lbc’ 8ﬁ§ﬁé?y8ﬁ8°%?8?lg}%n'mhler{n ? oé:&'éégcn%g%? Hﬁ? ijsaa ccafg![;)s nlgérrel,gigy? Treant a
pr ef er egbht@ininzaRAedb eipht cABEH fOAk] Lo hesroaminnsemd, zerced @bdehonde mbixamnples
partitioning of a capsonere from copuri Iyi (gg chlaperlone land referably,

co- pur i bfmegoesiskip sing sestey nsiude cxAORIPPEL SYPBbHRIL C¥CIRReYleCXCIPNEE Y ex with a
capsonere, i qne part i a hodi is SRbRSdvcMELYcISARAM ™ tolas Meant
to sel eSY?I%Cipfﬁ’r%}de%&og%'hgggggggi p!jo%ogll from a ggpso?r’rcer e]-ayghape( one

conpk ex mohbeydtic@yeloalkpl dig roaniboidgebmpnosichig riag sy e an ediak thigsnoaadiacente

d/ VLP d di tot hods ,,0f the. i '
or cf or aSHpoR SISl HOTPOALE rbBare 70y v Rov Bk SRRALSELIET )

90%  95% e & o8 %eboR MN8N IR 4 R0%nMakive BxdnislbSbfsicyolic mgngsteins iecladudbar  VLP,
Chaperone proteins are well known to a person of skill 1n the art.

Chaper onesnailienitedde, Hieyeld[§. loFheptanee bisgclpi?a 1 theptene ey dlol2 & Aldast98% i ¢ and

k ti | d f ion .t i £ akdi
ot or Rl erindls WG 3 HEyRE b i FIoLe B FRIBhE T RiE pllodkyls
St T ggt ULRSexehiplifid® by Albiesib tydlpalkjiefasedsibraumonucgsliodyetvalkyd, drattiieycliar e

performng their normal biological functi on? Man chg‘gseropel?eéﬁ)re heat

shock pregeletlivg!, intsieh tvo nes-adiacens caRpn dBE P! the IREHSITEE A0 BT EVAL ¥

ng{)e;ﬁé@i&?gne%rridgg %?'i, f,%l, bk hrb8h HRARE Rephlehithii R e@pl ARG/ cli¥-ringsp”  f or
systems include, but are not limited to, tricyclo[3.3.1 .0*"]nonane (octahydro-2,5-

methanopentalene or noradamantane), and tricyclo[3.3.1. 1*"]decane (adamantane). The
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protein is well known in the art however certain heat shock proteins. In
preferred enbodi nents of the present invention, the at | east one host cell
derived BE{Pf1S0Rr Ot ein is a heat shock protein. Mre b Yego t NE
heat shog\&apr oo?lelg\/zr? is selected from G oEL and dnaK. 1In gtg gﬁp@?#)esrs?ed
embodi ments, the heat shock protein is a chaperone protein fromE. coli,
and normopowthe, didyelierand. tioydliccydpelkglseap be vasubstwtadarstbstitetad.@nd@re and
dnaK. It wil] be understood that "a m xture conpri,si I: Lrus
ar t ol tahed othe e molegsiat ooty frdiah'asy Sy ERAUE sl POy BEL BAGRELLS |
conpri sggg &tdnpol ated virus particle and/or a VLP with a correct or
desirable tertiary or quaternary structure and one or nore nol ecul es ot her
than sai d i sGhetest "halplier thatagen| as used heveins aneansy/Ch Binhi®l. conpri se a viral
stryctural ptotein . am y e Wwhi | DESYehesl dePned REER] r abl e
struct ural pj-@?)geppi eé??a?%%gaagtuﬁgﬂﬁgrgﬁé%\é%%dﬁc Jrlré%\%g?n%'%e%hktur ecgnsi sts
essent i gigendedf toake paontahsldcular msiepatht oughenatidkgrreaupyhPdefded dbreis a mi xt ure
that is substantially devoid ?f ot,herﬁgrot ein inmpurities, and

4

i cr ocoRerirtentati's exampley At halpalyoryaaclyde dug aigerok s IR hery 2

purifi Cﬂﬁér‘B&hé&fRriﬂﬁdr%le{h%xg,rﬁﬂt fllud¥idethodp agent in order to renpve such
impurities and Thcrocontamhants. It wll be appreciated that in preferred
enbodi ment s he tena "haloelkyi"cn usdtbhereie) meanstan abley) goonp; as defingihbergin iR onsi st s
essentiall]y of a cgpsonere.and at,| east ane host | Lyed chaperone

pr ot®i nWhighOng; toy Figee, fours fiye ?%S"ém/‘%gg%b%f’m&aretrﬁg%g?deb eﬁ%lbgeﬁl\'/enti on can be
prepar eﬂeﬁ’%seﬂ;i@% €R4mpPlés 8NialbalRPAGhcl0de, ot Sreddt IMnited taichlossthétald, 2- for the
preparation of virus particles, VLPs or capsoneres as are vve{»lll g_ggwn in the

art. Caflsonvethgl 2:252HtrifluRgoethyl, ifluereraetbyld difliogermethylapentatipagps) WP+ abl e

host cells, e.q. | i an erd insect host cells

i ncl usi ggﬁlgfop@gjyil,g@?ﬁ%qrgplgpygsﬁ% &%?ﬁg} @[@F‘Dpor?ﬂﬂh an appropriate ani mal
host. Suit abirge k@t heRtdasylf as usdierss,i means achambeydrdieterpail er xicyclicBL21 and
DH5 for exanple), yeast cells (Pichia pa(ﬁ, toris, Sacghar onggzcese Ger ea/i si ae

f or 1exahgtepryl of 8 tewiclis heterqary e d hgimanogy dhichgtesodyhis adlise S5 IR em  cHo
cells, CO5, g CArCE Ughe Yiivb AusibekddRidginiagn

t her et o.rm%nTge\r’/fe.l %P{r\égrggegﬁéﬁlﬁoeﬁ% Gfdhg&’k?(l)?%éﬂggl | is E. coli. Acggorgi ng to
these eghaginoashsterdatem stletted Gome® ond; ar ensl, Fwo,ythreecordpuicritrpgen Atems and

supernat ant prepared from a hagst I1.1ine, Alter .vel sate
or IOcel I OE‘LiFP"taﬁV@P% QPEFRA SN rnaé9mb3%§33ﬁ"é’8?‘88r efl(gl% n%gk%a;{r%%?egtdgﬁtggggé?éné or

purifi C%{l& Stk %\kspcﬁre@ro??&girﬁtgogéw&ﬁ@qufreseamiaeemgpm dtmamocagnt to yield
said m xture’ ‘m xture conprising a VLP nay al so be a ir,odE.ct lo{ an
asseobl fetesacylinsiude buhdre notlimitedit, &irpnsd igpidazobyl oserazolyhdsqipirolyl,

r econbi nant.| xpresse nd.. .S ) i r it hyeisiymhi ch
pr onot e °§%‘f‘?2-6§§s g?’r{ﬂ"?z‘gylap ﬂ%dlwf;’iﬁgﬁés%'ﬁg’t dt}{'] g’?d%y ?)/Irpg fd%ﬂﬁﬁ,tpg? %’E&'S lb}g\c cor di ng
to thesg.prbRe it]?iﬁﬂ'ihﬁol?rt, hg-thiazoly|, Shietgl triaablybrant efiavimili The bivyeligbaeroasdenbi 'y
can be a nononer or alternati Ve:j%/éqda mul t

| | t ti ' t
a VLP magnsiss pf vmeseeychy hetsrqast fBesddn aiRhe Ry e pmpngeyefic Btptogty LERCY ek

e Or organ, of

an isol ated nucl ei ' 08 b o ¥mBRGdycRe BRiedeerdl, or avi r us
(such ad"AaRey *Cecgf@(%%g’"gfgnqﬁe&%? lec\a}}e?ﬁg)ﬁ&%%rsicﬁi has beeyﬁ _engi neerlgd to
i ni bbat enciodydlii HetabaryMused torepbhamytliohetarvdrydsyarmpyocyshic hgtenoagyh fused to
appreciated that in any nethod of .the present..in tl t .
m xt ur e@dﬁ‘b‘rqcﬁlﬁgheéefe%){ﬂ%n%?@,ese\lﬁar“ﬁ% e’b%?@?%?}ebl%%ﬁglre {%lr%§u%semggp%’i ally
purifieg, phieQly fiﬁiitgﬁ‘?o,tbéf?&iﬁ%ﬂ&l, BéRBhidtyl, theazdNaesigh behzimédiizolyh usi ng ot her
purification methods as di scussed above. |In certain preferred ﬁ od rl’rqnts
that ut ibehasxadiazelgh 6isi-diapdropt, dtbenzethiazayl, t@da@[éfzf‘i']ﬁ)"t“;n?(la&daé‘? Yo mdt"yy’

chromat ogr.a i s enployed prior. t g nt. ; g i nventi on.
In part i‘i‘ﬁ'l“gwly‘SB?‘é‘H&‘r"Pﬁm‘“@ﬁ%’éﬂF%ﬁt@m?'t%ﬁelﬁa Olrﬂlq h{]l%lga Ec r’gﬁrgtg{’)laﬁ aphy is

deshgned b aidif/ o) Sthidz8R[ 35X bRimidim29f thiencjes 3-elpyriginet-gh, thienatpdokdbwedins,

si ze-excl usi on chromat ography i s _used to}f{)a[&t Lal %)yaagurif.% a n'%ixtagce prior
to treatmenandboictetwhydraauipplinrtl. The Hiryehin hetprpapd cpagisis B by Pliy

enbodi ment s that [relaf I fisk® a HdRoEYCKE WyEloslRyIDbE 81 Ng a
capsoner Eeéﬂﬁygﬁus ‘@é’z”t‘ﬂ‘c?%‘g" gﬁgg% oﬁl(ghéggrg&?otﬁ} unde_rgone@si zey w

bicyclic heteroaryl fused to a monocyclic cycloalkenyl, or a bicyclic heteroaryl fused to a

monocyclic heteroaryl, or a bicyclic heteroaryl fused to a monocyclic heterocycle.
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excl usi on chromat ography prior to the treatnent nethods. The phrase "one or
nore nol ecul es other than said isolated virus particle and/or said VLP,

whi ch conppisfy@sakral structural protein am no acid se@dgRGo10/RILHS t O
nmol ecul es conprising virus structural proteins with an incorrect tertiary

structure (otherwise referred to as 'm sfolded virus structural proteins').
I n partRcm‘eeantaewbommglns of triszclet haveroatyl gls»uaar mcindet it preaplisytadds. or

e eonol Pgteolt ARpha) AP B Boa bR AT The Rhe BHtauaRA Suter

i nvent i BmIRY the 6k allldﬂ b%?’@ﬁdbrﬁ@ﬁic?chd)l&btaombgmups ofetelppesbatmwgnmgcean A
skill ed addressee w appreci ate that accordl to thoﬁée%/\lql ch relate to

pr epar ab¢ o¥idiged. aRePff}@ﬁn&t‘é’G eyamples phexifized mongs ‘C\}L‘ YI5f a mixture
t , tiaat th
W thy an gl%n{}, %Jél?)? &eéeaﬁg}ag? R@Ll%ﬁr&rd to;"%)?ﬁinﬁe f"BQ1d@ @tﬁ]lﬁiolln% Bkife tipat the

|solate vVir erentia a soluble formin
t he aquéibeszophakhiophéness, S-diosddes m;ieqbnvelagd‘rlmgoﬂwdydlc: hfcypim anidctiriegclEnd/ or

VLPs arelnlnsolublﬁform In certain enﬁ{ nly ne,of the
met hods %Fm@ﬁ’égfﬂ“é’éé thejpresent inyentioncan be 8 St'f‘gEcgor ‘Htsﬁ)lﬁséti tﬁﬁanq Aarticul ar,
a PEG (11 BRY t@i}é?)a%\’ fofechRARINGY tRbughiHyaRekRChtShIod @hy hRFogEh 8LOEG

nolecule sulted use I n the present invéntion may be of any nvol ecul ar
wei ght battawehwabmuhe ting Bgst¢ros.about 100 kDa, as practical ly desired.

Typ al ly, hou not e bvel PEG i i h

het ogeneoui}‘?ﬁe)‘f‘gurhgt 6ra @&yﬁo %Pg et e%ﬁ?é%%ﬂ\?g le%b‘?é z\‘lﬁ%ﬁge%tto ated

rml ecul gireN@EhlREulaBbRYy thfom@h&mﬂl@l gtdip, REdefiney hbmite an aver age nol ecul ar
wei ght of about 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500,. 5000, 5500,

6000, 6500, Tbeerm7beErocgolghor dwtryocysbobas ussdherewpmsans a g¥H°YNif000, 11500,

12000, 500, ,13 0 ,
17000, 198081000 citdRitootoghe ridEicheaihde 2ASaErogs g e Ataae
40000, 49408, fde0be-, 5&0&@ver60@wghtoﬁaﬂme&ﬂo@eommmt | BG00E:, heosooom
90000, 95000 or 100000 Da. Prefer abI th er age | ecul ar
wei bht  sdenendgptinaalsiehiranhe spEp 60 St’t“@ Oglgggf a’?‘%@OSﬂ'ﬁjgreﬁ/bgr f"rﬁ? ef erabl y,
the PEC ARl AL AMnd RS GHOR doibleBtindOdndiRuiet 6RO BalccR dfomm dal v, t he

PEG i s present at® concentration of about 1.5% w v, about 1.6% w v, out
1. 7% W g;o@tmmlsﬂnga%oww,, angfo UThelfi@smambered isipgcontaipzara,or eissieubls bpag vy v

about 2.2% w v, 3% w v, abo % 04 2. 6%
W v, abé one, 7%\%7 %%?ff’a?“@fﬁe@ﬂ‘?gtﬁé)ﬁ‘oé ggé‘ﬁ%/c‘%?%t‘%éfé N\éy g%% t"3 05%
Wy, ab%étmb%rédo/ﬂ nta?lm)ihtro Donk2¥awd doutidb boiids3aind ¥ney two, abihude 1212680ms v,

about 3.3% wW v, out 35% w v, about 3.4% w v, abqut .3.45% w Vv about

3. 59 W weleabmﬁpnohsg%wwnsnawf @, Moandyy,, Thepssyen-#ngd ssghfzmembared fings 706 v/ v

about 3. 75‘V w v Ws¥ecta@out
3. 950 wegRaIs Ho. ﬁn‘b 9\7/‘%/‘%‘4)"’%/ ’f‘blgggtﬁ% e/Oat\b()éf?u? ' g’p%}ﬁe\fv%\?%?bguf & 15%

W Vv, abgim the2¥od donsizhingibf @, N591ﬁd/\$ vRepxbmmtatm ssemples obmonecyslig5% w v,
about 4. 4% w v, about 4.45% w' v ut vv/ v, out. ,4. 55%

4.6% w \hetemetes mchudeput afabﬁdtmllﬁadé@ %et)d BE‘tP"‘HY @Z‘W\?yp%b%\géa‘?l glt;’j
about 5d¥-)§ 36‘&318%1;;1:@12%? WithiolARPUL 3 FitBXayY MnidaRidyl, %nﬂ?éz&%dlny’alnd about

5. 5% w ’ner articdlar e dirents, the ponrrer IS

pol gel eGsIdtlﬁlhzdlmyl Eyoeﬁlezcﬂidirgyltlmapolll%é,l le@{az@lpqmygl merphelignk degazolmyl

pol yel ectrol yt he ani oni electrol t he group
Do st BRIt r Bt B AT e gy ) pPRARGL PEHEL, b AR

pol ystyn ?F&%Hhﬁ]g)ﬂwrraﬁﬁﬁ pyrfblﬂtv@@dbmousomnnylhtmnymymﬁ add| tion a salt,

prefera y the Sa is 'sel’ected from ammpni um sul p{ltqa um chl ori de.
Pr ef erabétyahytlmpsaﬂtnyl seteabdrothipnyd s ezalinylthipdiaze ‘88‘ nts which

SR A A P et B

sat gpat qeiopraR, leliH rithiphylt Thamityalio ittert@96le isa mbneaiclie hetgrpeycle fused to a
phenyl group, or a monocyclic heterocycle fused to a monocyclic cycloalkyl, or a monocyclic
heterooycle fused to a monocyclic cycloalkenyl, or a monocyclic heterocycle fused to a
monocyclic heterocycle, or a bridged monocyclic heterocycle ring system in which two non

adjacent atoms of the ring are linked by an alkylene bridge of 1, 2, 3, or 4 carbon atoms, or an
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amoni um sul phate. Mrre preferably, the concentration of anmmoni um sul phate
is between about 23% v/v of saturated ammoni um sul phate and about 35% v/v
of sat ur agedopymieisum sul phate. Even nore preferably, theraRiwdmmssul phat e
has a final concentration of between about 24%v/v of saturated anmmoni um

sul phate and about 33% v/v of saturated anmoni um sul phat e. % ﬁsrt LN
pr ef er r abrerytprsibridgetof twe bregn@rfaPUGATRYN MRS o Rgpresentativeaxapmpies OhPICYEOn of

bet ween 9% pf i t . YVl 0f3.
oot ur at DOl hflde R MM S REERS Bem M LR URniiicBORY ey, 22
sat ur at dihydrobeniofimasyll pBadikydrbbemabthémypraedtecyobe] 2 entjbehitpie(mdydinh2- anmoni um
sul phate has a final caoncentration of . en, ut ov/v and about 0

| ph h final 8 ]5{{4 b‘ﬁ%)we Pgb@? 27% v/ d ab 33%
viv of 8zabifyslobd2dabapiiom. &4 dihudre- Hidndplylespindpid¥dy| v about 32% v/ v of
sat ug at j ¥ | SRINCEakyIRSissRiifdliayt o

§ %&apmgggc;@egﬁtapﬁ}ayl, B&aﬁjgc%?fr QiR 41 y#RSisohirdsliny

capsomner e , 'the toncentration of anmmoni um sul phate is at |east
about 1d%cydlic hetersaytcles areckeaphified bsnadudyshiaheteroayele fpsedfte rabegyl gropp, or a

concentration of a i um sul phat e..i s. het.ween_ ahout,. 1,29 at ed
amoni uhi@ﬂ‘iﬁ’ﬁ?r@c%&ﬁﬁﬂﬁag’g%vwc 8¥ag%{ Ur 8t %51%3%1%%}#%% %‘ﬁg eo.u‘{ Even
mor e prgfeabafilié cytIBRKERNCAY bidjdiReRrodREabddfosuhpivlyelid Betbidtystgorabout
12% v/ v of saturated armmoni um sul phate and 30% v/v of saturﬂtﬂgd anmopni um

sul phat bicyvie heserenyaleinewhich twe apn pdjacent atomsciithe bicydis ning Hednkedhvubut 15%
v/ v,and _about ,25% vy ARy : ' y

pr ef@r r g@cyge%g ?%%ﬂé iézoﬁshczﬂ# |&{r{g+r?%8ﬁ)c’e ntr ;hrtﬁl& "3‘3“’3? %gg%%!r)\ﬁﬁ E%F%lﬁg?‘édri s
about 2Q%bwh ¥todis. Txatiphisedt tiaeyetio heteracytiphatckide) but moefimited tb, ontabyliroeht-s

whi ch relate to ammoni um sul phate, the ammobni sul phat e resent at a
final c@n@m@ntalenémeﬁahw%ﬁfﬁ%éﬂm}bwcx BEFEnt%{gjpr%“v A B&‘Hg‘i%'gf% v/ v, about

21. 5% v/ v 9 ] 3\ ; 1t 323% We¥aned ol toxa3. 5% v/ v,
about 2487 1\1/8%58}9%?%5@%%@%3? \‘a}lﬁmgﬁtgﬁet/ﬁlzélié}lr&?e% abou]tde Zn.eg% v/ \)/( , about
24. 8% V ladamahanet (225%4ricyulo[ BAut’ RiSca®), U 4rdiazasticyclod. 34bd v /lyndesysul . 425. 6%

v/iv, about 25.8% v/vy, s ;about 26% v/ about 26. 296 w/ v . 9

HbolE - Dg sl el Aostesaiorane. syt Gddict ad B Red el
27. 2% VigYe chREMUE] Bthd ParthiymoRB@EF méietyHfirdiigh angleatbion2torh ¥r whynitr@benuatom’7. 6%
v/ v, about 27.7%v/v, about 27.8%v/v, about 27.9%v/v, about 28%v/v, about
28. 1% v/coptaiied withpsthe¥ingsand £8p be upgibsutuiedor subBilyteds 49 v/ v, about 28.5%
v/iv, about 28.6% v/¥y. . ab » 00V, 0 Lo v/ v,
about 29% v/ ,heéﬁrghth%F’%ﬁnv% \§/,uzea hot{ﬂ 1n_2@'£’§t,4/(§avtﬁ€?§efb§%}%’gelzl,g. 30/31:\3';2%0 about
29. 4% v/ v, abptierd?"HifoVisusedhersin, 2anda WO, gedoput 29. 7% v/ v, about 29. 8%
v/v, about 29.9%v/v, about 30%v/v, about 30.1%v/v, about 30.2%vV/v,
abo@0 30. 3% viihg teranoe” 3 usedh Rerein, meie 3O EEMPy/ v, 30.6% v/ v, about 30.7%
viv, about 30r,8%V/¥,..ab anvihoticepli@dipain an@% v/ v,
about 31.3% \%h\%t%'ﬁ)oqﬁl@S%gﬁ%%%\%e\egﬁ’gf)gm?%?%gﬁ/v, abggt S?L. 6% v/ v, about
31. 7% V/neurcphdid padd,.toth shiropic abdatuts paiagingludingzivs net Bmised 1o, OStERRSHVILIS ST 1 05

v/v, about 32.2%vy/Vv, about  32.3%v/v, about 0 . 32 85048 v/ v,
about 3Zhgwparpd 55, pagoocHarn palp, pﬁlﬂgafsog'f.y Ooyél \%‘) lf/}),(gsé %id{]ﬁ'%gh%%ﬁ gl,{i)sabout
37?% v/ \é’ast gagéd 33h LY \usaRaHNaRmatidh, Waihs asfveitteBRitB Yhulfiple salbaisis, BB051%
v/ v, abou .

S% v/v, about 33.6%v/v, about 33.7% v/v, about 33.8%vV/v,
aboas 3hs@diaréd/withbouritis3painy Associatsd otithsepraingmAs,and-HEAM234PHY} BRI o ut

34.3% v/ v, t 34.4% v/ v VR %?%Utz : 659 34. 7%
v/ v, ;bo"l‘ﬁ‘lth 828 gﬂga\}‘}%ﬁss%%%ﬁq W%B%Bé/%ngé'\?a@’bé)[ﬂuqm % a} €4n§%{9‘oﬁ€l¥§%&?&%/ Vv, ’
about 35e3dAckey su@bauhigtdind8ephalalgis o uewdpathih pains, suhcw pogshespes\vzoster about
35.6% v/v, about 35.7%v/v, about 35.8%v/v, about 35.9%v/v, about 36%
v/ v, abowurdgalpest-njury semsandgostsaneraive RSt 36. 3% v/ v, about 36. 4% v/ v,
about 36.5% v Q 0 U/ t v, about
36. 9% v/ v, ;bt%?teg'?ﬁff 5‘?°%€%%‘ﬁ>”%°7°?§‘&""%f§‘?& g%%ﬁta“%??g&év/a\%,ﬁéeg?gﬁ?%z. 3%
v/ v,30abautiudd el mivterialm atter3 And Wmides of apopeursts of forpyula (Iawbish agez withig/

0, 0, 0, . .
about 37th§ s/?:o\ge\g’f s&?n%ur%le(ﬁzal ?u@g\{r/le\{ﬁ, S%Rgb% A0 Y4 ¥ontact with the tissues of humans

and lower animals without undue toxicity, irritation, allergic response, and the like, are
commensurate with a reasonable benefit/risk ratio, and are effective for their intended use.

The term "pharmaceutically acceptable salt" refers to those salts which are, within the
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about 38.2%v/v, about 38.4%v/v, about 38.6%v/v, about 38.8%v/v, about
40% v/ v, about 41%v/v, about 42% v/v, about 43% about 44%v/v, about 45%
about 46%y@/M10/ab¥t 47% v/ v, about 48% v/v, about 49% ape/@BeLI00HEY0 v/ v of
saturates ammoni um sul phate. In general aspects, the final concentration of
any agent used in the present invention and in particular sa{_é and i

pr ef er assapepfsondmedical prdareentciable £or yse &r eoniaqtivath the figtugs AT hyfransangds
particl g \Q{r affrfall OVJttnP ?&écnféh iEatiSRY alRE 19 Irdd 2)85%“5%@&@%@@' dHa a‘?@ t he
nature O artlcean or S ce p?opetle e particle. In

parti culcannnenhnaiuematﬁ srdabatablecieatfit/ ik ratio.| Rbarpabguwivally aceptdbRssaltharehf ur t her

conprise gne or nore foreign i nogeni e i um phat e

concent W@ﬂlrlﬁ}?“i“s‘nﬁlﬂee?rér%? ?lﬁéﬁ%%ﬂ ARG dn g‘@*’/@'\ﬁ} @F?@ﬁﬁg‘}ﬁo '? '}ﬂsﬂmnl um

sul paat g, ﬁgatl%g%f\’l‘e c oilﬂaéjf)%@%\)%ﬂﬁ@rpbﬁigp%{@@% PoacliRY £ ik BhRIfaRttibnal

bet ween out 50 0V/V sat ur at ed anmoni um sul phate and 27%/v of

sat ur at gmlmrmninasmtablﬂ <p11gameac16ven nore preferably about 25% v/v of

saturated a ni um sul Ln those. e i mur i ne
: prssgntatly cu%aqddttl(g] S élbcllf &)g& q%ﬂ(t)tslu;\ilgt?cf to a%lat%f ?at@

pol yomavi r us € anmoni um su e Tinal

concent ran;uHa@é‘ cltfatd) %W’ﬂe depsdate? Bé2éhdsuFbnAa tHisudaes] bﬁm’mal damphuﬂapd) ate and
40% v/ v of saturated ammoni um sul phate, nore preferably Wen about 24%

v/ v and caipbers@fmate, dlmnét\?egiym%h%%af%r@ﬂl‘%ﬂlfaﬁhéeﬁﬁﬁ*ﬂf‘ﬁ‘? A9MShat e fi nal
concentr.atio a 0 ragozﬂ Bonatd\(i§hsFitBENt S
t ha 8r elf'érf‘%ra Oh&%rgglﬂ# 'tld%ilg?\%fgﬁﬁﬁ@tg lﬁ;dtgogln caB g‘%ﬁ'.??aca ll on, tﬁE
anmmoni umacsatk Ahdese fmalate, ﬁl@ﬂﬁﬁeﬁltfahatemwcﬂ:mlam; Wamphtabl@msunfa%twqxam about
50% v/ v of saturated amuoni um sul phate. Even m)rebzﬁre er abl mmnl um

sul phat SATONECPRCH ARIEPPTP e SO RIRANSIEs DT, BIYITIE: BIBDI MR %j‘éﬁ‘@?
embodi medt 8. thiddyin tgjfh E[?l‘l ltftﬂnﬁtgeolélﬁﬁ&?a'ﬂé PORBIuéALsHIBnAE, zﬂad&ﬂlﬁbﬁaﬁb@t@
sol ution Of an ag it 8 rtlcu ar a saturated salt solution. In
particul arly Theeérer ‘t‘;ﬁﬂrmmtmdca‘rbmcsemmlc prodengit o “ﬂJ(ﬁdéHsmM Hﬁdéﬁr%at e,

"Ov/v' can relaeto rcenta vol rreof al.e | phat e
sol 4Pi oACPIFIENPAPPIERIP @ﬁtcﬁ?’gg'é%jsso(g tron m% mmnl U%lts : ﬁ é@ew

4Mat 4C)q Wm@&cﬁqgtﬁfﬁnérﬁ ShitdbpetreF @setlﬁc@fhh@elvﬂtlﬂthfeltllsaiesOﬁhu‘mmyzatdllower
expresseg as /v of saturated ammoni um sul phate. |t w Il be a‘%ﬁrem athed

t hat theantmadambnut weidup tcanmta/pprlqumna@lter%zgé%ﬁpoaieeé? thg dike.ocommensPEle it

i nvention resul.t n I Rdéor a VLP being present
in sol utd6ASONEHe §ﬁ[6e?‘ﬁ&1’gk5§t?° gh‘gg%féééé{vg%?mﬁté“%%@segnt i nvention, the
invention relates to methods of preparing a capsonere using ion-exchange
chromat ographi ¢ materials. The present invention further provides

chr @t dyCGCompeundst eri al s conprising an ion exchanger. The ion exchanger
may be a catli p:g&% Dedtd8 Hagd {HRToMNGIA YIS UesopibBd A5BR. sul fate,
phosphat e andé) E@g@gp fHe flt\?i;ntlezed ch roma’?ogr Wﬁl c nmaterials. S i.on
exchanger nayPaliadarbales ofinaablegmuphigerompanadep Oflh\é‘aéﬂlaé%@(@ﬂaﬁ’ée uch

t I d ch
gﬁg}r)é ; Ze‘?ﬁﬁfegrs’r‘!&& Ylo%? %’@l %;Fg;,ﬁ)@ﬁpé{a eh’ﬁﬂ}ﬁ)g gﬂt}ﬂ% o n&%l’u@é deﬁﬁﬁ?&?é’%aﬁhﬁ’@}y
di et hyl aéﬂnmﬁ%&g@eeﬁr%@emt&é%@ simekiddfeal |y, and as applied to the present

i nvention asic pri nmg i on- exchange chromat ography is that the
affi2si ty of alncapsorbedendnsy Xine= @)@@ﬁé‘ﬂ'@é‘b’d%ﬁ@nds on both the electrical

properties of the. protei a ity of other charged
subst ances i ni#7gt I@BFvgﬂ@mepg(é%}esrtﬁ%oun tel%s can be el uted by changi ng
the pH, thus mld@rdnﬂﬁdlxh@tchasgeOpﬁndhesmot ein, or by adding conpeting

materials, of which salts are but onﬁ ﬁg{rpl e. Because di fferent substances
have differenin @e@@thqdemmp?(éb@ﬁz%% BRE-conditions for release vary with

each bound moj eEuliRl cRBEGRRR:, X B CHNAIAR is AP, afibrefiond issparat i on, the

met hods of choice are el continuous ionic strength gradient el u on or
stepy sediekidbilidenzoFb]thiendaylophenyt paridels thiasiolyepyrisiazingl, gyamidinddindalyli oni ¢

strengt hthllesnyll %r;g}ﬂs e)gra(z)cl;lyi %re]rllz%ﬁ%tal{lfln%dazolyl benzothiophenyl, benzooxazolyl,

benzothiazolyl, oxazolopyridinyl, or thiazolopyridinyl optionally substituted with 0, 1, 2, or 3

alkyl, halo, cyano, alkoxy, haloalkyl, nitro, or morpholino.
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alone is increased. For a cation exchanger, both pH and ionic strength can
be increased. The actual choice of the elution procedure is usually a

result ofwbnof)i14eded error and of considerations of st abipliricn20fo/dobsse
capsonere being purified. It will be appreciated by a skilled practitioner

of this art, that the type of anion- exchanger, and the buffers, and salts
used to bi ndI%h@@%?@bﬁﬁ@%&ﬁgﬁr@#éa%mm‘é{sb’hﬁfémaAT dhétron of the type of

capsonet f‘ox?&ldﬂﬁ%ﬁgtaﬁﬁue%%yf bEk0okizdl gzgtﬂf%‘g’gm h@hofg{l@r slbGinRkg oPf

i on- exc ange C I'S that charge to I on
exchangeutstinesewith | 9, ozrd! allkgdihaimlc@amd) edkoxgnotlaldedkyld or el uted by changi ng

the ionic environnent atjon on_ion exchangers is usually acconplished
in tw stage parated is bound to the

dn opg ¢rg od"fnﬁ%t D &8 Srthaad RSt A d is bound h
exchanger, ug) BRe GARSHiMEANX it 081, BbreisAAN R and tight binding; then t he
substance is eluted with buffers of different pH or ionic stren

dependi ng onIm hnmtmrcqndmim@lt,ox it GHa, sﬂnlldsR isrfe- Asdi wieerpio rATf iseld3, 4191@ @Fi@lbih and

cation exch to erl | um

Ot oot Byanhy PyRORATR, SHAE BrtnyTr i Mo aoE R aiREy L An@ ATV IsIoRof

radi al ﬁénﬁmlakylflls@w.zoﬁrvl Lﬁyduylegymmlﬂﬁl WA, thiophdhydosthignyy, futahglt i s,

batch, method. 'In the latter nethod, the , resin,is separated fromthe sanpl e

by dec all?b’l‘aﬂgl}’b rbewfurranylughmﬁwhdr wheteiy AF'iagd Agr age e@ﬁlﬁﬂ}dﬁ%‘}dﬁﬂt prtﬂfg’LaHBds
The nvent Cl-[}?d} s and use of

i on- excﬁ‘é Eﬁ’qﬁ‘gwﬁﬁ hno dﬂéﬁ)ec%ndagmr?gg |t%®|lg§‘%2{1<ch nge 09I ums (eg
from Bl Aitfeg PORA Lmsk“aaéa),ac)e mopk NOURN(R™), foe -B(R )cqa)lm mtheten appmdc. at ed
t hat ani exchange chr omat ogr. ses 0S i har a0r c noi ety
coval entRIg£ abeasl QCPYTFROGE Arge ‘EF@FPé]%V P{:l‘ @E%‘gﬁe ‘%ﬁg Ie‘étf1 is used
as a suppQfrent@'ard Bfenti ﬁt?e'p@ndeﬁﬁgliﬁai‘%%%ﬁbf NRyPORAPRP Git BRII dcBFerdeCardlean from
primary, Secondary, tertrar quaternary am no groups; such as

t r| met hyddmpemdmtlylyydr(o@mdi)kyl dirdaloalkybi nopr opy!l , di et hyl ami noet hyl ( DEAE),

hyl | i 1Y
Cpers Y hat afvaipet ghbsdimefn £ GHE, o ﬁ“?%fﬁé‘?“a@feﬁf?&"’%ﬁ??* Baggai 1o
pH rang? &zo@PRfyﬂﬁhi’iﬁ&leb%c@l ttﬁlaawél?xldm’i@id yl9and Ar Qmﬁhafyhdiénmathtenylan anl on
exchang resin consi Stl ng

DEAE, or quatern
groups iisxazdd, pﬁlmmmldfn%ﬁh@ﬁh@%ﬁﬁﬁ'@é graadelyl, g‘éﬁ&‘%ﬁg@% uf‘ﬁ@%'?’é@enarre

Fract ogel ,(\Nova T ]pl\/?E i vel y-char ged noi et
and a ?r@f‘ﬂ%é ”g‘f@sg ‘ﬁg ylj\rr@rgs'[b%@%%uri ’ ﬁ Pﬂﬁ e tbﬁuse éuatergary g
anmoni URyaRS |-0R‘aar(d.(q11é“lké*})p®r-y(hﬁm j -DNER )éR?ahsN()R )C(@)R yoe helobliylinder the
trade name Q SQURCE-; 30 (Amersham Bi osci.ences qk q‘%’ lo%egmdQ
SOURGE- Jthereis R anddhorat eﬁ%tb%ccaffe%f&r gerepriningery § Y #KK y

di vi nyl ti?mag @gc e L, gﬁélﬂhﬁe&'ﬂﬁwlw&é&%r g aand RS, kenoh othiatencgn be

used in suc urms I nc Ing Ncharged amno or imino resins such as
POROS SQrd:’éz(chrr)dep@cﬁlEBHARm@E(tm rﬂkylwaml TMAE, tertiary or quaternary
am ne, or PEl bas%g r.esin k| |l Cgﬁ)g%z a3y wi || appreciate that
capsormer es ca[HOB%e Pi‘?’le&a% nge meterial either before or
after purifi qﬁtolnggmgadlg{elﬂgrx gmlqpmr,ﬁ.mmoj) ABLL ] aI s or with other

purifying agents such as ammoni um sul phat e. In cat | cha
chr @t ogr apHy anetheeembodimenty Xds ChhapndgR st CiQ- Ao, ‘t"gerF‘r‘\‘efQ‘?d% LBl e

t A d t hd
poor i1 veratirng PTERRl RS hER e R G LB ATR G ARG B
peri od ti9pRérydWwehasthiehy, Besazbiylqi)yldqh@lygeﬂdlgybupbl}tlahmphdn}ﬂ@fahl@md,orre to

equilibriumw th the negatively atlon ex ham tral
mol ecul duransib parszels beazaiwany HH“"B Sl‘cef‘bﬁfzea)? 8 'ﬂ\lﬁﬁ%w ng

the el ecyaRhl Lbsuldivith 611, 963 ARy 10951%6 #uinB JalRoy halB @I tlhmambay ge, the

cationic rénovi n non i ndi ng’ nol ecul es,,from thg, medi um
Boursd i afisoMOR't, h@P((R"ERSé); @i t(E(é))Rby MﬁtD(;RnQ QM@(R@@(@RWW'PFW'H& e&%q ng
concentrafions of positive ians o ® & m The
di scl oselﬁagtaal #pach PSHITERSS %’ﬁﬁ?@l ge]ﬂ?l %@t? r(?r}gei]t ﬂﬁ'yi)(lzﬁat %%élﬁekc %Iﬁge nedi a
such as anyrreptel e eallliRaeitAle B BAXYgen dilrall@wabdw sedably bedvmreack, ant ¢éach

independently hydrogen, alkyl, or haloalkyl.
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exchange resins bound to nunmerous support mediumwell known in the art. In
one enbodi nent, the cation exchange chronmat ographic material consists of
sul fopro oxynet hyl . Resins that use cation ex i sol d
under thngrzgg)éﬁﬁ%?re SP Sepharose(tn) (Amersham sul fop?ggy Og)n b%ﬁ/l
Sepharose(tm (Anmersham carboxynethyl) nmay al so be used It is envisaged
that the metjiodsfl: dutfddifURNKIOTHS adhdlIeisUTRO)iAY oafbiiatinot” wi tyazatyl one
or nore of a nunger of proteln Euri figation techniques; or alt}sﬁ{ug%%i vely,

the st epshiediazdlgl; aed Ao'ds pbenytlheherpine iiownsrbssitwed aad AT el U9t °" I'n" one

enbodi nept . of 'the jnvention, .ope or enple i teep of

cont acty® ﬂltﬁteﬂi"%ﬁhir’g’m {’ ﬁﬂ(ﬁh hﬁg’éﬁ@ ¢ gP %é?% hgzéggﬁﬁﬁﬂwnﬁ%ggﬁdggi rable to
reduce I{]Qg)(lR@gd_N‘(hajd(@mE &f haldaekyt:onhesinRlh usd BRI, atngach btiueesncd, areagrsh her
enbodi ment “of ‘t he i’nventi on, one or jyore purification st S fo'd'e?t i ng the
step ofindeendentiyragkyd omhaloalkal Bt sl o Ath ARCUHERES ﬁfeaeélg‘if‘l SR rra\g/\g’ be

desirabl e to renpve adqist i | QANSh Hdeb&idehily hdroge, alkgl,fasr t her
concenﬁyif%geflﬁégﬁ%’glagﬁgid’ %/tle;%glléo%%ﬁeﬁﬁ,e and/ or the VL% gfrepar ation. In

broad agfegkyd. that relate to nethod of a preparing a capsomere that is
substantial l'y-free of one gr nore hpst evived chaperone proteins, the
met hod i ncl ulti ong embhediment, ¥s £51% é‘&‘fﬁﬁbig%q&ure conprising a capsonere
and at Ieastlno(pn% emtdirﬁ&{t,l ngzcm,eg,_dqtlgpmlqggmrot ein with an agent sel ected

fromthe group consisting of an anion exchanger g¢hromatographic material, a
catjpn exchangaiotizhembadiogngphiscChintaead Rap -( >UMResein ﬁh‘éi e2 %2 49ES and

conbi nations theregof, sugch that .the LShselieat i y,ﬁﬁﬁ rated from

at | eas@ndo‘ﬁherﬁ’@s@géseﬁ’l?e“éi Pwvgﬁ’ %%%89?3’3’28%? é?‘é?’i‘.‘ﬁﬁ‘ﬁ% %n}dgige’ tappS?'leci ated

that i “ﬁﬂﬁlw%%ﬁ, nzbii@arlyNVgddZoBi, bersethiophéryb senagmmarelyynasshiazadide or
1.0 t

combi na each other, or may occur jin_an,ordered,sequ ch as a
st ep- wi srazbhplyidmyhlor Hoarptomysdinyil aptienally substted W“g‘r%e? e%’roég "‘3‘%’3“&‘? (?fe nts of

the present invention ich.relate to nethods preparing a capsonere that is
subst anfYa&C} ?E‘P’fyei’afé)’ialk\(gfﬂeorg%tfoﬁore host cell derived proteins which includes

Lhetl§telo|s gf 1@5};%@{5?}6dageﬁt,Mixnﬁ():_andfhisi-@(@l)g\ra capsonere Ft_nd on;ca OL nor e
ost ce erived chaperone pro ny or | ux al. L
fol | owi ng t r dmamashersmbod m%ﬂ%(é%ﬁ{g’ga“gf o 'ﬁ‘?@fj}fr ’ewgmer? llr? éﬁl% 1?/%12 . Pyl

i on- h ' Al | @dniyY, &b olgl, plyerolyh
from at %@%‘iw?w?{%z”fﬁ%@??@%}?‘f%@{‘@%‘%ﬁ‘%E?e"?%'a‘i‘%“ryot,e?“?fgg';ﬁ aptacting sai d_
e

m xt ur e pahddfur@n@aindazolylo bereodtienyybeorowaealvly begaethiazply Yo selectively
separate the capsonere from.at |east . cell oUR ap&iyone

pr ot ei n;OXa?ﬂ!OI{Yéyi“B’éﬁg‘%?]ioﬁg@a}'ld nﬂﬁ??’]%‘?ﬁﬁ g%ﬁﬁﬁ%guﬁﬁﬁt e qy; PEG,

pr eé =Ye] ysﬁmwi er Zuﬁ,w?@tﬁkyl,t BalSRIneCanu LIOR '8 PURA(R), hN(R AGEDRer €T f r om at

| ea o] oSt ce erived alchaperone protein. In preferre Iifihese
enbodi meatoalkyl;heherein o HambRr atsrash peppITensse 2{esch End(%BﬁffﬁP{%y %%Pf’?ﬂ%ﬁ‘ﬁ{ 'f’;’

preferred fqr.ng, the s en tepis (a) followed by (b) or (C. In
ot her pra@fléﬁ?rlgqur%‘ﬁ’s?ﬁﬁ%ﬁé)r?rlg]toﬁfcl)(&ﬁcorrpri ses (c) fol |l owed, Ry é@% gr (b). In
preferred enbgdi fRRéSomtsddeRericX isiSHls, andrfbis -GEOSA prherein Ahds RO of * t he

present invention may optionally be conbi ned .t t her i ofnl fa@yBt eps,
i ncl udi rigtéraaryhotherdiprheterpapy 1s fsiesied orapaﬂﬁwﬁlf%@@pﬂﬁ?‘@ﬁ*ieﬁiﬁi ak; ;h
chr oiat ogr.aphy, h ' bRE! ARn[3, yipyoidiebivd of | ghp

chr to‘@?’é‘ﬁﬂé}’ ply}r{rrgn[?ﬁ’i eﬁ?%k#&%,%?ﬁ@?i ﬂilgty ch&onggt(‘)gr ar% si;e epﬁlle i on
chr omat ogr&Biavthe fhaiyl bt haeioary) isuinsubstituted o SubpLitutEdEh f.erdy 8l ASpgi®on,
and/ or ion exchange r omat ogr aphy.1fu 3PUMNREAEORIT. BERDSIByIMRY

i ncl ude sqlqcterdafmreﬁ!kygﬂ@fqgﬁP’t‘g’tanﬁ,Y’Rev;ggﬁ@u §h,Nq$| );Gg(ibl)l ation, dlf};/i ng, . gas
absor pti on, .80k MR REXL{ Bfch loREurrence, are each independently alkyl or haloalkyl; and R" 1s

hydrogeﬁ, alkyl, or haloalkyl. .
30 In one embodiment, X is C=0, and R is -C(O)OAr3.
In one embodiment, X is CHy, and R is -C(O)OAr3, wherein Ar is phenyl, pyridyl,

thiazolyl, pyrazinyl, pyridazinyl, pyrimidinyl, indoly}, thienyl, furanyl, pyrazolyl, pyrrolyl,
benzofuranyl, indazolyl, benzothienyl, benzooxazolyl, benzothiazolyl, indazolyl,

oxazolopyridinyl, thiazolopyridinyl, thieno[3,2-b]pyridin-5-yl or quinolinyl optionally
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press extraction, adsorption, crystallization, and centrifugation. O her
purification nethods may include further chromatography according to this

i nventi ongyhiplg/dkdg batch or colum chromat ography. In adgictN00br0hddht her
purification can 1 nclude conbinations of any of the foregoing, such as for

exanpl e, conbinations of differentnethods of 1chr omat ography, conpinations
of chr osvlstitgteglphigh O 1,12, 61 3 alkat, halogen eina aOROH NG )@ D oMHRIGHEPRY. 91 t h

precipitation, or c i natspns of menbrane treat.nent w th dryi :
el | LyPaatRl: wlbrel Roanis o at et o RUpare s e trsnd Dot ol HgdRS ¢ ne
present afdWeRhiy@fgeANIBA, sialdafiiyed by techni ques known in the art including
optical density, transm ssion _electron mcroscopy, or light scattering.

i
Addi t i onal | ylIn a fusthey esnbegdimant, Xri §dht arkR df -GEDONT twhereds Asr isdhery ofnd af t er

treat ment can,h et er i US| ] i Sthi :
spegslt fi %?rlo§r,yl’tvﬁléeg%l}t}?’F%@ﬂdygﬁgﬁ?ﬁékr@;ﬁl}dwl’ﬁéﬁl }’e Si t%é@[@ngxty;; of
anal yt i géholivsl egsofurblyl) Bemngthiesd usyecblgn thiermf3, 2 edpyriding Ssyd dir indadalgb cy |

sul f at e pol yacryl am de

chr omat Whersjihe Phpybor hgtgllr?a%i%%%@ég IPEﬁH gg@iﬁ%g‘%% 69%%%? é‘&léﬁﬁileg{]sar y

el ectr O&hi% ' t L) \$yR I8t aeey - RN} RNSARSIE ON) NasSS
spect rom% r%ﬁla&k’%&%ﬂnﬁé}}fﬁ%’m I’m%u@%ugsor be]ﬁ??%ts@a)y) ,’oAsymrg% ric: Flow
Fi el d- Fivhevefr RE tand RAY iaberch ABd)rrence, cire eachandegiendantly syl bnhadaalkylc andiR i

pref erred enbodj nents, 4 is used to nonitor the capsoneres, Vvirus
par 14 cI@édr%e‘\/EikgEe%?‘%BQBlas m sformed and/ or aggregated particles or VLPs.

The nmethods gf oddEntidanemt XiiH et bRNRAS ec?;i\mw.y applicable to any
i sol ated capsonere, virus particle or a VLP. |n preferred enbodi ments, the

capsoner e, virone qrradimew, Sris OHp, andipis $49)WRR'or nore isol ated proteins
conprising all‘ﬁéoﬂlo)(| ﬁeg%v'gﬁﬁi?ne\r/x? lx %%leaﬁg%%ﬁgewl 280 IR PhGAREEPLY

conprising a yonmavi'r us sequence. According to
ot her ggRer ahd RF & &Y, ae/l4kyIoRtem@atys, ortherereaplatiyt veherain each gk ariteteoay! VLP

R AN N PR T AER T T TR VA
protein asrﬁbﬁﬁ 4! g\sﬁl?sﬂuﬁgd:%ithq 5€] ached sigsAfehts seRerel ZronitREromy e
B?y, he H capsid d LI" . The

prefera protein am no acid sequence is
i nvent i eensatiag of alkyE mikeayle slkgay sayklled, halogenscysart i@l es or VLPs derived

f derivati f a I ht ' 35t 11 I t ei
conpr i SN S o0 ARR aREr00 DERR " ORI G Ty ali ver protei ns
of the bgtvgﬁﬁ?ai sﬁtd?ﬁy(ﬁbﬂﬁéﬂ.-@t@ﬁ(‘e,dC(@ﬂDR’éwobﬂ(Wlét)dmdw)(_R“o,onj ugation or
conpl exi wi th other chem cal.l noi eties or, G%“ post -1 ransl tlé)@?la Sa
[)mdmi CN(R@'[E(Q))?& ﬁnM&@@(@p(:?f 9, RO GRS Do d> it(ﬁRt e )arl‘f_. B (R TR iy ¢ her

e appregj ht i G} 8pSd I 3 Lon may conprise
one (F;P ﬁ&li '&gﬁigﬁgﬁgﬁgﬁl@n’o{@éi 5%@%?@@??{% ?-dk]g%ar?p e vilar ug st E;ctural
p{ ot eit ngleg Qttdit“tl:{%);l,s?(Oty%]Rza,_rf((Dlv?&)rﬂS(mﬁN(?)m%)d6(011331 6)&-660)_8} VHCR R )m
structural prqtein e inventi La .he 1
prot ei nsC@)Fgﬁéﬁt-(%gRsa)ﬂhG(QW@?)(B% t'g‘ieﬂﬁﬁa%'% ypdéégi%%'g(ﬁ?gg))s% in
th b f i Gt § 19 I o] N2 ay FE"A-G,
poleyEiug?’i'@%ek%ﬁ(%e?ﬁggg%%g?ﬁgﬁ p !6'3t el nm(\(@ gg@gge)l’eﬁql?upr)gs%ent protein
(GFPS, Rymicaikyl,Andhalphlklysivitieosin RS anddhsf at cacieoqea®hce, axeteaeh mdepandspidy

i ncl ude "epitope gs" .sych, as And .£-J1/Cc. epito S

exanpl eé‘Y@ﬂogF‘hsai“ii’ﬁﬂ}?iﬂat“Wir&’ i°hc (tl}gﬁ{ {b]'g(t; ’éj;ne/ aﬁSﬁhlqc%&tr ée"gg’t B ! ﬁﬁ%bénd@ﬂﬂy‘“

gl ut at hi - 2] @S-G FR*pRIt R&Namf Rtuaresach gédurmente, ameeabh ndi ng
pr ot ei na%ﬁlﬁgﬁﬂﬁ%kgﬁﬁgﬁ di ne (Hi Sp) ,  Whi gh are tpa?ti cularly useful for
i sol at i dmdepéndendy hydiogen, halogen.relky), arrifalaslleyy; Riandrs abgashRGCurisre. @ each

pur poses of fusi.on protei urif i h. f i [l tQQERPhY,
el bvantndraendahs Py GioB e bty el sl o bl b e R ose-
and3pi ckede eﬂHenﬂ?bEiZ,t 3. Q0B $tqRkeehch @stursencespeor 2y dYCRVRA),-Ouisa distlentces
are available in "kit" form such as the Aexpr.ess(t ysiem (Q agen)
usef ul whbstityest gached & BYp ﬁ'e?aéb%"?‘ﬁgf W&?Mi%gte&‘fﬁp r’ialileégii on
o ftegm Sobglhr?%gg, i§ RSRcy LB Br ESO ARy IPRHERRT SacRIGI s NR¥FerREM PasRbAlGRYRYE

, substituted with 1, 2, 3, 4, or 5 substituents selected from the group consisting of alkyl,

alkenyl, alkynyl, halogen, cyano, oxo, -NO2, -OR"®, -OC(O)R", -OC(O)NRM(R), -
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for Factor Xa or Thronbin, which allow the relevant protease to partially
digest the fusion protein of the invention and thereby |iberate the

reconbi nagb wieiusiop of the invention therefrom The |ibeggic@dofRbgbn can
then be isolated fromthe fusion partner by subsequent chromatographic

separation. Alternatively, t addi ti.onal prqteins or ,peptides include
i mF;unogiSﬁl c-ﬂp)éﬁgi'éﬁh&}é'ﬁ(éygbe@(é)ggﬁa dc@pﬂééelg(@}}é(%&ﬁgbr);‘l ly : ncl 3ded to

i nd ' ' @ i ' andhor T-cel |

medi ot o R mE B SR R TR R O B e AR et e

agai nst NOje-(OR“moh)g-@RENGERAR )t OO@IRN’, WARBRTY),-i mi t ati on thereto.

Therefore it is cqonutenplated that the epitopes may be endogenous to a VLP

or al t ePHAOINGR Rr?agfgplgze%di)meot ed to or derived fromforeign pathogens
whi ¢h be-g4 r t b ag~RIRERNI | N(R R i_(meh fopn enpCRitRS®

i(mruflogglra\\?bc 5%53%“5@2%1?\,’62(:% gfnﬂj?o@g%}?ggtah%%?ns%?n%g% ’om?t Vi rus?es

0

and bact,€@(80R" -@RER X)r- (@R KB 2GR REDE-NROIR "), miGR 0B din N BPIG( B es

are der i vedf ram dnf ' . imen b sbnt.er '

Publ | caR o b R bR i R & Sur R CERNR R DREHRE R

sui t abl ﬁal'balicky RN ghd RIURQAENbEcubRhde) BRSeadi thdeeridefitly hypdrage aligl,eirn by
reference. I'h other general embodi nments, the |munogenic,epitapes are

der i vedhéloakyHR1drteachragsurzgnge.op "(_Cieﬁﬁfpiemllsﬂ%b@fd&wglﬁbé; RydgdRes at exdher
derjyatives contenpl ate LRv.ent i LAGhude . 2 L dched to,
nod (yi c EFUIFED agﬁngagﬁé?\aep E\%de%ﬂﬁ@&?rg%%t@%ﬁ%@% ! n’n(gtlﬁwgﬂl%gfnadr??ég% %HSC and/ or
t hei r dgedutmintd @Sagll hertgodpaiphéte@cydle)] o peeibhlitel, ehemimemhrG sy mdepsidentnd t he
use of crosslinkers and other nethods which ir’rPosEFcar}forrﬁlti onal

const r aunsubstitutedis spbstifyed Withds 2, 3.rh Ghe SPRStHFRSSEleCeA TR INGHBYP hvent i on.

Al | e.of l o if i i tizati f t ei i

o v dedPiNitag TEROE SURE At BAloB O B R NN SO ENCE Eds. - ol | gan

et. al . ORIBhOCIONRY, DC@)NRY(R LY ISR 20SEP).RTheS@)NR W& i ¢l es, capsoneres
d/ VLP t i ti b

15 5o ORE R o DL PN, & part cul arly. user al i

phar mc gk -ty ROTRRREC(OJO (A R YE(AIRR) L"), BRI N0y (BRI axi 5.

The conposi e used in't apeutic o ophyl actic treatnents as
requir reTE)R‘A R8BI De®EENR of(@%ﬁ%ﬁﬁ@@&lﬁl@g}(ﬁ%égﬁégﬁﬁw mis an

i nmunot hena 4 0] Si sl QR i ut g4 RTONR PN_(pRETREMADI
52 vadh neC U EBEYD e R e e JRPTLER ?ﬁ“’%é‘*@i‘séé@g el
R Gl e ok A G G bl
or éﬂcaii?s"ﬁll-é@]iﬁ *3urDERAFEQ)QRa): r(ﬁjﬁﬁ?e )s;?@‘ %@E@Ri)ﬂbé’y @Pﬁah(yi”ang

adm ni sthr ?)taLkorp. ~Dependi ng upon the particular route of admnistration, a
vari ety 818 riers, well known in the art maé be ysed. These carriers may
3e sel ect ed fmalrﬂmhegrermm_dinmit;m:im@Hs,w?ld_r&l,s -§(| ¥M&&;Wbéllelmﬁ(o§é‘ysmel‘f’§
erivatives, naljt, atipe, .talc, calgiums t

synt het iakydj 4‘%1,sz6?£9)’ Iaé}'laﬁﬂybilﬁfeéoﬁxlr ar ﬁ%ﬁ%’%‘ﬁ'ﬁ%‘fﬁ’ B?%ggga%]ﬁlgbﬁg? P%t%rsciaryl
enulsifighp a#xﬁﬁd%&oéﬁ%fn@?etie@ﬂﬁ‘ ai¥AIR@A%Ad heRfAFALIRY grdnps saiitddpbadendyt e of
adm ni stration may be enployed for "providing a patient with th

. e . . _
phansec austssitutebopabitituted with 1,1 of Awabstitusats seiseted,feqm the group consisting of

i ntranasal , transder mal, al i al t , 4 i HEHah R'DaHAGE® | at
i nt r averfotks, hq?‘?ﬁef‘agya'i‘rnf’i 'éﬁ{a’r',c({)ﬁ]tgr’a- %@%ﬂrﬁ(ﬁﬂ%eml ., subcut aneous,
i nhal at i gpRbecurfthE@ @fdbarh indepéridensty hidiogen, allkiyhtor deleatkyl,and R 'ris bydragenaerd t he

| i ke may be enpl oyed. Intranasal, transdermal, intramuscular and
subcut aredkyls application may be appropriate for adninistration of

i mrunogeni c ent sem%%d;npeq?pk%sgg? gmqgi@(@)_(bwka)gaﬁal and transcut aneous

admi ni stration I One preterre ormincludes use ‘of cholera toxin and
CpGalpi gastuc Op(CRES)20-/dj uvant s. Anot her particul arly preferred form of

par 1l s (sUBPMSTRORIBEN X SnCPeds B RIOMTRIRTEET 0 PaS) and.
prefer abérxc(gy_E’éRx@qul_Algpnucl eoti des
In another embodiment, X is CHz, and R is ~C(O)-(CR*R*)¢-Ar’
or -C(O)'—(CR"Ry)q-O-Ar3, wherein R* and R’, at each occurrence, are each independently
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are thought to induce primarily a Thl imrune response and cholera toxin is
t hought to induce nmucosal | gA when adm nistered orally or intranasally, but

i nduces aRol@fguExR0Nse when admi ni stered transcut aneously,cnsffdofdse €Xanpl e
Berry et aP, @04, Infect Inmmun 72 1019, incorporated herefn Ey refserence.

Skin penetration enhancers, such as chem cal penetration enhancers
i ncl udi mgiresgOekkmborhatanlkyilicqls! ly 2208 Si 47 eid anoh betsrdand] whermsip asheoh6F esi s,

may al sp be used .as descri bed f e in.Bapry,, 20 i ol ogy 22
To%. " oobegBe Bl FikdRfare oy sl b B S0 2, ks bHiGery 0 72

sol ut i oggecté/fiorAShe froap RessistinaRTUIkes alieuppatiyh gl igtalkgehaegdns, transder mal
patches and the |ike, These d asz;ge forms nay al so mcL)rdﬁ IE gcting or

i npl ant ¢¥igocént M4, eBRr e HRAERNR e OC(@IR] gride(ODURNR PR for this

h fay | i {1 ding(d $a in thi
ookt ons et r ol PR L LCR R SRR, S O R NRDIR M et ed by
coat i NgN(RYCERRE;, -ﬁol{a)éé(?t)mRé“.,), W(I{P)CWW(W)(R%,E-@B!‘WH\IOXJFGGRlﬁ'R@lmacr yli g
resins, es, Jigher “alinphatic,al.co ct 0 colic acids
ina cor Pl 8 T peachal b Aot s S G A B el byt St Tl ose. 1
addi t! og'! {(SRG‘?{‘WQL,@(bZH{“ lGesR IRy BNELIRCY CACRI RIS T ORITeX CROR/ B!

matri ces, osones and/ or m crospheres. Pharmgceutical ,conpositions of the

pr esent -C(O)ORLT, fCR IR PabCEOMER IR, A(GR PR )N (RRR Be -(ERe Fe I (RIICEDRe r et e

units spuc Y a , &pet s a h d\Nifrg a

pr e{QJIet er'{hlﬁﬁ% %E%t)egﬁ%ghﬁ’d@ﬁnEet)’l"%r’?gjg@hi@@é};@:ﬁt (ggmﬁﬁgm iGg(/enti on, as
a_powdegyan@hikgr, ahd hasalk gk, wheretn RYI4alliR0T) abeach ceospans) are each indeegdeanlys
l'iquid, a non-aqueous |1quid, an oil-in-wajer emulsion or.a

wat er - i hydsogén, glkiyll helealksl, &5, osER Ronwési Ri ot cashgcyErepses faindepepdentlyy of

t he met hod f pharmac bapad\ | ~patda b 6a C at riRg into
associ a?"%ﬁﬁu hglﬂg&gﬁ ng?%'(?mngggﬁ ’ggi’nltks’ "glgqge’ségr%? e(g&gﬁ%r\l/ég’ %&B%h&tghe

carri er indepérdBniGpRgdroget, 8sloges atkyl, oo heloatkyk F&ant RPnareach eerusren¢ey atgeqach al |
t he conpositions are prepared By uni Eor m% and inti mtely adm,,xxing the
ageht s urdependenthy bydrpsen. alkyh of halgrlyk  prdp.cat spchkQogRITEncs; e Gad sof i d

carriers @ ergl%{'ut& }’girli.%’ %&hh(g‘%ﬁ Ipi it QAEE BSSRfeMece, W1RBE RO O-ERPRUYUO! isiardivaléhie

desi red presen ésent invention also contenpl ates nethods of
t r eat megibstimehhatthchéd el tivoi adjacgntasarbionratores eftbp and er hetarosrylngt Bbershof

[ i Si 1 mal which incl ude the st i . adnpl ni i :
bhar . eBtIrEape. coRmEoCYaIG Ar SETortid; wiEeB B0 Gy iRk SN Dihufuiuted o
i ncl udeg,yditliidwithS, 8CPREOAS Bub¥aiuahts3Bldéted frincekelgramdiomtisting ofalkd, r esponse.
It will be appreci ated ‘that the nethods qf the g)r@sm iny E n may be
per 2or matkenyl, alkpagtichaloganneyangr oxg, tNPpaOR/ e-PCADR ¢ Q@ﬁ&ﬁg %?/%f em So
t hat the.| i { a { PRRGY oy ffect,
the. f ol S o1 DB B ot (IR SO BN PR MRED, T ee
Recombi ngre)CYBIRY ONRACOFOE DY, eNERICE@NR YR, u@lﬁ‘ﬁkﬁ")h-lsghhécggﬁ& amtol |

Ch t al. , . 2008 d A t I ibG sty Pl tei
Caps oot {ERIR 9e-00 OB 808 R B Do At QN EERRELEEERY S Vo ﬁg’ N ;méb

i ze- i 5 % | &
B oot ot R B R R o o ooy, G

)

: , UK) ‘Were used to assegble VILPs by dialysis
agappst mCi;(O)b)JI‘P,e(C]((“ZRS"m}ACI’ODN(H&NR??)A-,(CB§}8K/7)W &%)(Brbdl -,(CB?%&:‘Q@*&(R ﬁé
MMINHA) 2504) QI 515 [ib, 2GR B 5 (SR aAd4. 200
mM Nad R 507%‘{:;% egwﬂ‘{z@%@}‘@u )2)%;“05{ Qﬁﬁﬁi{%@f%@%’% %ds"?g@ ’v?/lzlt h AF4
was as %R)‘é}@!ﬁiw 2BERET hb&Eh CERIHRRCE ar@bach indpERdently Hydrogey, rdicyil corr adi us  of
capsids tollow ng AF4 fractionation was nmeasured wi tE dﬁoglamd&s,,
| i ght scafatoatkyliR ugtmgclaoqnpapmce@u@_iewgdeéﬂﬁ'@waﬁ hatealkWo Ro gdndddr peatt on) .
GL2 buffer, ¥E%e 438 dadhthadletadii' ik Sken, halogen, alkyl, or haloalkyl and G at each

30  occurrence, is aryl, heteroaryl, heterocycle, or cycloalkyl, wherein each G? is independently
unsubstituted or substituted with 1, 2, 3, 4, or 5 substituents selected from the group
consisting of alkyl, alkenyl, alkynyl, halogen, cyano, oxo, -NO,, -

OR™, -OC(O)R"®, -OC(O)NR®)R™), -SR®, -S(0)2R”, -S(OXN(R")R™), -

C(O)R', -C(O)OR", -C(O)NR"(R™), NR)R™®), -

20



Treatnment of VLPs with (NH4 2SO4 at 12.5% 20% 27% 33%or 40% (Figure
1)VLP sanmple (1.1 nL) diluted to 500 ng nL 1 with G.2 buffer was

centrifu 6 Qg pm 4C, 5nmin). Supernatant conprisip biotdss of 200
nm. and 1 aﬁizqﬂﬂzltq 018 80 nL ("Untreated Control™) was recogg&el\g. 0gigturat ed

(NH4) 2S04 sol uti on was added to the 200 nL aliquots to obtain a, final
concent NGO, LR(EYC(QIIR "7 H(RISOINRIIR DatCRIR V)o- N0z, SLERT R 'dat (NI i O

2S04, 4 i | Xers( 4 dth
cont 1 1 s R RN GRS A NI SR B et ed 'and ¢ he
preci pi §Ri*e_(ERIRE) SYENHPLLCRIRIGQ-STD), MR IRPS, e(CR SRitpl-ecoyrel e (CRIRM) f uged

15000 40C, 5 d t | ysed, by AF4. . Treat ment
01 VL P ONORREUC RO OB BB of R ) BB, 3035 Bl iSO 0. 72

m.) di | yived £L,a 560 al g, i 4 f bk B g 0 pm 4C,
L 1 e e A o o e S i R
(" Unt r epdleglkdont rol ") was recovered. Saturated (NFLj)2SO4 sol ution was
added to the 200 niL aliquots to qbtain a,fie&:) é&&g@nt/&%tion of 28% 30% or
32% (al | ow/ Ina frthepembedimgny Rips GHagend Ryp z¢(fPds b-Mhcubated on a roller
m xer (4C, ) t peRr . 3C tfRg il r IhhdepeH@&iiRat ant
was col ?re&(g)g (gﬁéj@ t)ﬁttabe %f é@?&%{e%rrage%%’?g?%gs& ggrl]raélge’i %QE%EO rrLep?aLZ tt)lgffer.
Sanpl eshydbgencanitkyilf qipeldor 2; 1460 Q0phepyh, naphithyd ror thiemyddwherein theiphenyht ant was

t hen anal ysed by AF4. The results for. h. c ntrat.i.o r '

Fi glft esnap W?@ri/lﬁ%‘}yé&?r{?@??'.wtﬁ? gusubstugd vt 2’2@% QE?S%bsgfuggﬁr%%ger%Bgo%%r aphs
of the T LOR™Y 1 (rINR3S INRHGD AT orHaicalky¥i whiatinyR € and R ng
t he qua@%@“ﬁé’gﬁ’g%ﬁ ?hggprgnga?1 on(st)U1(r eat nent of y,\\y/LPs V\:ith

pol y- et hydachecaimenod, atPEe) irdependentyabiyl gobalpatkyjuned B} isiyBragspaleyl( 2 o ni)
diluted to ;50 ng nL 1 with G2 buffer was centrifuged (15000 rpm 4C,
5mn). \hﬁ}B?el Hat ant conprising 3 aliquots of 200 nL and 1 aliquot of 100 niL

("Untreated §ppid @hbodimesnt, DEE O+, add RAEG)6000 powder (Fluka AR 81260) was
carefully wei ghed before directly addi_né;)the 200 nL aliquots to obtain a
finkd concenin end gnbesdiment, Xisddk, and Rat (D osv v) of PEG M xtures were

i ncubat ed on a roqﬂ,%r%rmgg'dggg{qt,(ﬁ% gﬂ% ﬁ;&hgﬁgqigz BRBreffRY dd RYafledchQROG¢EmRE) 4C,

| Omin). Supe}rh%{f ant was collecte recipitate was re-suspended in
200 nl gleZeabhl frfdependSanip hpdropar, alkykot hildaligddr ¢ndis@©andepandentdy 05k hrdnd each

super natant was then_ anal ysed by AF4. Trea nt of VLPs w - ene
gl ycol @hetgn the togd ofpand s55 %P?laiﬁ sarg O&Ll"?n%’r r% ?Xr%el %X‘ﬂ(ciﬂ{ﬂ %{rgﬁeﬁ%i’led to
545 ng ind .eBHer@g%Jrﬁh‘lgsfti%teé{‘@lss&%fédfﬁﬂ?@, 21 35904t 3 qubsstitdEhts Setecrgd from

was as per

Tr eat men Exanpl e 3, except that 3% 4%or 5% (all %W v) of PEG
was20is ethe groap censistiag ©f aikgh sikienyl, alkyeyleamytalsylnhadogsgr aphs of the SN and PPT

| ti f 4% PE t ich M b (/% e\t gy ! lit
ot 1 ¢ S, gk bl oS CIp B CRar ST oo R PR RN LR T Y
e ar s S e e suoes it ko
]? nri chnﬁR;)Q‘(Oé%B} éﬂ&alﬁo&ﬁgﬂ{lfﬁa NG ?@@WZ&Q . G%dkuﬁ%ﬁ;@@&l 'Etg{{;.ﬁsﬁ'h'e first
igure is,hei ghia,BQr t as byeiaf { aplfiegt ri bution -
obgi ousl t’h’&gge]a{k&?’f‘fé@ g(mﬁi f'(ggt@?rzt}?%?@s)‘e\jgﬁc?g@rjéaggfa a§" in the ofhgr
B i o i itk St e e
will be-CrQORY 4GRS 5a@-q@?ﬂﬁsS@Q";)o—'?é&m&éﬁfnﬁq%ﬁ?%@eRﬁw-ﬁﬁg@#‘%‘%} a
het 4 l\gie IAap | a ' -CREPE ,h (NH
2%02r gtg eg'gt;qﬁ agg%-%ﬂ%%?}) 3@3[/? ﬂﬁﬁgﬁ%}'g&((@gm‘é}gr r{/:ﬁ:g inf)lratﬁgn a( anti)gen
(her ei n oyefcatkydchndchakmikydwhereind'* whdPB ", afcagole pe@Irkeass. grreach AndspRIeadY wer e

treated Ahvy\ljdgoger\{,ae{lli(ﬁ,u ﬁalgﬁ{g)?l?ab,r(%t-t(?ﬁbaﬁfa .-G%; R® at each occurrence, is independently
30  alkyl, haloalkyl, G, or -(CR®R™),-G?; R* R® R* and R™, at each occurrence, are each
independently hydrogen, halogen, alkyl, or haloalkyl; R* and R at each occurrence, are each
independently hydrogen, alkyl, or haloalkyl; m and n, at each occurrence, are each
independently 1, 2, 3, 4, or 5; p, at each occurrence, is 1 or 2; -O-(CR*R*),-O- is a divalent

. . 1
substituent attached to two adjacent carbon atoms of the aryl or heteroaryl; G, at each
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(NFLj ) 2SO4. HSAQAS ami no acid sequence is as follows (underlined is the
am no aci d sequence of avian influenza HA antigen): GGEGGSPYQEKSS GGGGS ( SEQ

ID NO 1) Werkse VLP (HBAQAAS) sanple (0.6 nL) at the rahde@n of
400 ny rrLW 3@45@%” fuged (15000 rpm 4C, 5nin). Superpﬁg{tgﬁ?f%og&r%rgi sing 5

aliquots of 100 nL and 1 aliquot of 80 nL ("Untreated Control") was
r ecover acturiBate) islieetotNhIdRGCbatkyl, utiepein wash @l seddependénely rosubstituged oot s t o

obtain a final, concentratio f.23% 25% 27%.29% or 31% (all O/ v) of

cat ur at SHPSRESH WROL, 24k 21 o buboK{ERS ekt Bamie #4d olr gt 1) ana
t hen ce i fru r -QR.!° aiC(®IN R°’&cted and t he
preci pi ?lggﬁé}hmggﬂlr}gj{%ggggn e oﬁoiggogr%og_égggfg)rﬁ ’Sarrpr(% (lﬁgdr e?geg,t rifuged

d

g . éSOOOSRH’mS(mkzst@hH )@ﬁﬁc)nn -@(LQE))BF ma@@pR/\/asC((HMPa)(lg\?b))_sMRb)ﬁR;M -at t 100

B. - Y% b Ng~ 3 Men
s 2B e ROl e: N LTGRO BB pAE DL SR R SN SRORPRETEN ¢ 10
Panfe' S té]{tlb _{.‘CR‘tmégnpgm(Omlbfjﬂ%“ﬁ’Ré‘BM-&?@(O)?(R?)?%E@m4bRﬁfﬁn-pr epar ation which
is fractignated into corrgc re N, .
Y N
Wi % o B byAb 3bR n Q P
sul phat E',é/(@égs st {i&r]%“ﬁitk oy"ggrt?}-]\g(gs)ggi z’t-gbegggRg?"ég‘gBeg(ﬁu ?itBEtI?Rat ?‘%&/Wg VLPs
o P o ot P L 8 fusi on
i n Echbalpalkyh Reopnd 1%3&1‘?}%{3‘2?“&@?“26@83%11 é{’rﬁlﬁp%ﬁllsgpﬁ Bﬁ‘ﬁf’%:y F%ﬁyé%ﬁe nt aneric
VPl i o i o : oy Camts0omicyd sk teing RIS ed cich
asse%?iel%ﬂlggeg g?%ﬁs({cgﬁrg%dgfﬁgé g{?ndﬁggf)eﬂrkyﬂ 20 nmv r’iss pa 7. 4? g% vliv

gl ycer obceutrehtCatt @ch iigtzpendentyhydage, halngen,3kylorcdhaloalicyandi Gis ot @Ch buf f er

20 mM Tri H7.4,. 200 mM 596 gl : :
,(Assenbl Qééus&iegge’\kk?r@l’ i‘ﬁ'éﬂ%%lgﬁ%lﬁmﬁ%?{ﬁ%éﬁgnq%l{k b cq?l }\g}gé‘f:gagthl?(gv&fs ﬁdgéfé?%ﬁg i on
(AFFF,  Wabktitheaselegingsd wald , e] Bef boB sabstieasaplecedom Aradrysp s of

capsids with AF4 was as previously described (Chyan et al., 2008b).
Hy di Ddy eemsistingadialkyl, ¢lkeash glkyayk Balpget, G¥ener2%9.-2%i onati on was measur ed

ith d } { | | by tt Technol

Cor por abTon) OCPIR G TEONRIOLE), "R, O IR 5"l of sy es
\l/v_er e gpmj('()t%ﬁﬁ‘b,t@(gﬂé@ﬂﬁ"di@(@)&i(g‘éﬂf");e]@(ﬂbam Bar bon- coat eg tgri ds. ‘The r emalit Ri ng
iquid on fhe grjds were iped af, n r re then
negati vAREHE gd%@)@(ggéf%%%ﬁ{ Si%@);\ﬁ%b)ﬁ%ﬁ 2@%%T?1€@&%Fg\s on"t he

gri ds _uefiee Vi GRORYNEREGHRY, RORWES), JECNINRD RIS CLCRARM) G oscope and

di gital TrneEges werée acq

'red using the integrate scanera and |
acqgosi SROY) -CR PRAY.e S(OWRAL HCRER NarS(O):NE KBr )i1€R " RonetrhOiR&nt s(CBFUﬁgiePr es
11 to 13 TVR, 1 s beeh 384 T oty sEMh m b\yashi N NRe ,
Supe (r) d e>m)‘ K E)/ ‘éé%@%_%%‘éésﬁaé ?@SWO#E(I} odICHu ﬁﬁm?&y@z 31| EE;RSRg'?me qui ?‘?(t?r) at ed
in L bUfﬁ‘@,r-géﬂ@RW,L[N(R*‘)Etbﬁ)@&“’)?Q@WWMN(W%(@)WR?)GK}P), tydoglEyA)ant o

separate capsoneres from aggregates, GST and thronmbin (Figure 11). The
purifi ehabafybnere fracti ons were anal ysed usi ng SDS- PAGE gel

el ectrophoresi s (Fiqur 2 OokJ (0 SHANES atléhch @cdiftrentabl es
I to 4)) to B2 P#hyqr%@%@%ﬁﬁ%hﬁ‘@%@%ﬁ”@h@?%@“ﬁﬁ%&’ i hoFigure 12 wih a

box 23nd stahiisdeperdentls @ptrogen opaRyl; dendasse ndegeadpntiyn®.i lhgr 2Capereinehes from
different fractions were assenbled intq VLPs by dialysis, T . S
wer e ceriete} efigand (i1 3004; Aﬁ?r?hei‘@l’ V&WT‘W)‘ a}:ﬁ%eg%}cﬁ @ﬁ%‘ﬁu&%ﬂ& gh&gtéthgsﬁa‘%@g ed by
AF4 ( Fi gure ) SWidSeL &Rl 1’9,{313%6@, detrinmental effect of G oEL on
VLP assglr‘r‘gl %@m“ﬁ%‘@ﬁ‘é‘%‘gs% ee bad efl?&ect al so of dnak 1(,?@9“539 13), It is
appar entcyhi®rOREY -HERNRSHs-NEREUOIR T39r hatealkylr whereimrR Baey B ePREBr oduct
with [ess msformed VLPg an negat es AR Ay I Sl NS
Fi gure I1OSCYITEKE, 3F e&%fb\@emﬁ?%ggﬁg i G alostksl Sggd%{i)}lgg&f]g\‘/k Il’s& I'n ey
contzpast, fragti HRthefBmBAdiment, X is CHy, and R (i), wherein R* and R”, at each occurrence,

are each independently hydrogen or alkyl; r and s are independently 0, 1, or 2, wherein the

total of r and s is 2 or 3; A is phenyl, wherein the phenyl, is unsubstituted or substituted with

1, 2, 3, or 4 substituents selected from alkyl, halogen,
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A5 yield no detectable VLP (Figure 13) and are heavily contam nated with
G oEL (Figure 12). Peptide mass fingerprinting results G oEL For bands

i ndi cat edyi j 12 with a box, a clear (statistical i mat ch
Gkvbr}oﬁﬁgg%g( ( E%Tmfﬂgg@ )

was found to t Da G oEL chaperonin protein fromE. coli. i gures
14, 15 and 16 and Tables 1 and 2. Database used in the analysis was
Ludwi gNRaa80OR]EANRYE D) iR B2 onhadenikidnwbereiroR 7 200 B3H 2t eashi dues). Top

Score was 99 for , tr uDB4,| 6 hapegwnin . (Fra t

CEocher SCHTEnEore Bt ap P ORA BRI | B Pabsaie MRV o badiogeR e drhatoalial, o ¢
- 10*Log( P) , inh@kBeierBodifientd Kb &1,| addR (i) akhdrbia Fohmd R egle sithdlydiagen, r andom
event. Protein scores greater than 81 are significant (p<O.

05). A .
si gni f | adrstareridependeni®s QDB4Hr Scwhereingbe tatpdpetand 9 19D 0D 8)4 é%q*@%lwaﬂw kDa

chaper oni n, ( Fragnent).. scherichia coli . L hipyihad t he

f ol Powi PB%‘%«;‘?PP%‘&’%“HL% OﬁéPES%%@S‘?W)If b’s%%%{bg%gg%tﬁl Qt%ﬁ%’?%%é: 4.88.
Based OfhlggeNCBlanBLAR' SBHRREI(R Y, -REUNED R on Baloaiky T svheredmR!® AIRi&rat chi a

coli (Variable nodifications: Carba 'ﬁlo th L (C@]@d ia%i on (M., C eavage
by Tr yp@ﬁchpce;tut@cqzﬁfwaﬁhsn#@ewenﬂmaﬂ% eggalﬁé ¥l padRglsdydogsn. %’Hﬁ%‘% of mass
val ueSFEa'?@JlEHEd: 56; Nunber of nmass val ues matched: 19; Sequence Cover age:

489%) . |gurey16 shows mat ched peptides in Bold.dnaK For bands marked with
asterisk in Figure 12, a clear (statistically confident) match was found to

the 7CkDa dnaK i tein f , i, See H t. d
e Rt B S T B o el

QA409m _ggnekd fotlimivard: (10812415 sequences; 3736504226 residues). The top
score was 248 for A7ZHA4, sp| A7ZHA4| Chaperone protein dpaK Tax |d=331 111
[ Escheri chi ad<hidnof39]pse@]jn-5tydsarkpnphobaisiazpiricydabed | Nowkiadesatfe, t he

Protein scor g_ m]i%otgé_lr.ﬁa{r@ i élélﬁ%rrg%ng,l)i_? 4_t(§i1£a?g$pl?ﬁ4.§.iltly,zz}ugaécah@e observed

match is ar r'es grea an 83 are significant

(p<0.05). A 4R shiib:adodBe&tdfb, {fosion-8-y1R48-dixqpeidyclol4.3d- U*}8iecane; :

sp| A7ZHA4| Chaper one protein dnaK Tax_| 3;33 il}‘ﬁé[ Eﬁf\ﬁ%hl a coli 0139: H28]

wasl§ ound wi #(Sphenyldl3.dvixadiasdlz-worl ey fisgataeyclg s hi L) : 69130;

Cal cul ated pi, va 1A 83 of agai nst nr was
e

conducted w t re 19. The follow ng paraneters

were used: Fixeq1vedidthieats-g)srideznBayt]-d ghdinratticyay)[4.3vh 1 dwidscane;

nmodi fications: Oxidation - (Cl.eava rypsin: ts Ctermside of KR

unl ess next f‘é%irﬁ‘?}bo’i@ep’?o()’%hﬂ%‘azﬁ ‘cgfﬁelé’gl’\sflllu ng‘%cggéé’hed: 47; Number of

mass val ues pBh¢ ; vBaoAans siricememag e 1> addecdiee mat ched peptides in
ARG Bty ey e Exarr;r)lI@Se)MSF

Figure 19 are sho ! 5 Capsoneye purification by (NILi) SC
Treaoment of 4\(Byriqlinﬂ-f’lica!dbbnyihj1ﬁ-d@zaéﬂéycdﬁdi“énl-bhﬂ‘ﬂh’ﬁ?%‘ﬁr aphy with (NH4) 2S04

at 12.5% 20% gg%%ggqiquf‘(fﬁa%lfﬁri?eyisclé)ig?alnp,s@eé{l@g sanple (0.45 nL) at a

concentrati oA ® Fom eexcl usi on chromat ogr aphy
(S200VP1) wag.@edMdrbberasdl)(11458R0atrpyolo[43. 1. 5ifilmdecBeper nat ant conpri sing 4

aliquots of 100 nmL and 1 aliquot 40 nL ("Untreate .0l ) .
recover ed. Sd\f-[ﬁ-élt‘édla(zNPEle@@lég{]ﬁ?‘?eﬁ#'ﬁggaﬂﬂgﬁ'e %}Sﬁ&ﬁ (ﬁ'ﬁlﬁth}ﬂa\{\@ﬁ?’quot s
to obtain a final co L o1 of 4 Q ecatie? (al |l %/ v of

sat ur at ed (Nﬁtﬂ?'@%?ﬁ%)%éﬁﬁgsﬂmdel%m? 5&%2'%%??1@[? ?ol ioer m xer (4C, |h)
andpshen centi(if4igiagat(idR06[@.3 hirt*Judiee-4aylcarboy bSopanitidg;ant was col | ect ed
and the precipitate was re-syspended j ) fer. Sanmpl es before and
after asserrbIM%@P@Y%%V&B%@WEMH%E‘L%%g?ﬁR&&_eclggg%’ el ectrophoresis. After
treatment w tph[zg.gl%-?&ga%gﬁ%}lagtn@m§@!¥]Bh&écm-ywﬁilboﬁﬂmmr]mtmﬁdw reduced dnaK

| evel s (Figure , d appear rel atively,honogenous (Figure 2 1A).
Wien assenbl ed[(3innbephenyl)acesyl]d dhdiersrievclglAdl bl a TwdecHicepar at i on (Fi gure

4-(2,5-dimethylbenzoyl)-1,4-diazatricyclo[4.3.1. 1**Jundecane;
138

30 4-(3-phenylpropanoyl)-1,4-diazatricyclo[4.3.1. Jundecane;
N-[3-(1,4-diazatricyclo[4.3.1.1 3#Jundec-4-ylcarbonyl)phenyl]acetamide;
4-(4-ethylbenzoyl)-1,4-diazatricyclo[4.3.1. 1**Jundecane;
4-{[2~(trifluoromethyl)phenyl]acetyl }-1 ,4-diazatricyclo[4.3.1. 1>*Jundecane;
138

4-(2,4-dimethylbenzoyl)-1 .4-diazatricyclo[4.3.1.17" Jundecane;
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2 1B) that is nore honpbgenous than a product assenbled fromuntreated
capsoner es (Fi gure 21C). Treatnent of VPl purified from I EX chr omat ogr aphy
with (NHAY 62 &g25% or 50% (Figures 22 and 23) VPI m.) of
t he concentratl on gOO nmg m/ 1 purified by QSepharose Fast w%?@%

i on- exchange chromat ography (QFFVPI) (the process is described bel ow was
centrifuged ¢-(3-pbedylbyancyd)c], 4Fdiaizra)ricy&sp[fb3 daltaé]nmdmnp;ri sing 2 aliquots of

200 L d1 t d I : .
(NKU) 2501 pofiabr-ibieBhulianai e B etV BB § T ffgpme:
concentrati of @_fet[n%';{y@&{zoﬁg%z( &'akat?/(@’yfc\ld[4<3f1 $ M@&@Q (NFLi ) 2SO4. M xtures
were incubated on a'roller m xer ( ) and then centnfu&;@ (10000 rpm

4C, 10 m n) . NSupertat-diazatnieycleldi 3. bé%éwld&ﬁrd Y1hrd-gxoetiy r e- suspended
in gt lrﬂéYSUf fneer Sanpl es were then anal ysed by TEM and SDS- PAGE gel

el ec REFOSFBIThi s result confirms the existence of an opti mal

( NFLt ) 250400411(2Btdiﬂﬁcbrﬁberfz@zl)dnﬁlﬁalzﬁﬁbytﬂbm 3Thé*Hesdecarse; show t hat treat ment

wi th 50% v/v amonj um sul 6}[ ate, (Figure 22 ne G%QFgrem pitates all VPI
protei n and #dAtesihyibenzey lt:‘hélﬁtzatﬂﬁi"il‘?ﬁ“c’a “ndéﬁ rsely, treatment with

25% v1 v ammogl ) SHLANAS SuESHOY SIS Bicklt §QW9’5]%§d&%Hé ng reduced dnak

| evel s (Fi gur heé capso af t.er” 25% v/’'v anmoni um sul phat e
t r eat nent exm(bylﬁdm-r.%pyloa,rbdnymilI4ed1ma11ycy(cl%1[gl3r1el f]i)nde@anpl e 6 Capsonere

(Fi r o 20" aftdS sbloredcimBnreaies W Pt i JAS D HOeBas o GST f usi on 11

Escherichi a Q%'m&@luﬁﬁjr6§l)-§|4-d1aza¥ﬁé5%¢a[4 3 1 ¥iurdeedrle] cat i on using GSTrap
col unmm and digestion using Thro Capsomeres were sepegated from GST and

aggr egat es by- [(Eﬂlmi-(bﬁalt)@mwmﬂdmmgl]al rpzawicyeal4. rhd " flpadecrRins

|l ected d | d SDS- PAGE
el o ect r opftdiBendsoryfterePiy T SO T FATToReBNR  C o "

chr omat ograpla;(3g_dlhﬁiﬁo&pbgﬁaymr@phyatﬂsydm48|31 ¢l umdecqrie; gure 26 to 28)
QFFVPlI  Capsoner es 63\021 were col | ec(ged froH[ Eé Gh raphy usi ng QFF
col Um by poé’r[(‘hgleth}’étbt ¥l egbenyl Bl 4(dazagicyelof At i j’r‘)’ %ﬁaf‘ get her. 450 nL
of the sarrpl Y\?§ dﬁ)ﬁ*&*\é*)ﬁ)q}eh‘ﬁgﬁggg\ﬂ%% ﬁle@[g@qqﬁﬁpqge@h@ve) 1.0 nL of

t he sanpl e vva I’hjec col um he fractions collected during
the binding, 4vyaSkierigylthite- Bb/l)tarbamyskl b,ﬁsdlmtreacyahzé# ydeli* InaidengneDs- PAGE
el ectrophoresis. The capsorre hr omat ogr aphy using QFF

and SP col umft- M‘@r?tﬁ@ﬁoﬂgé ‘?yﬁioﬁngPLﬁ Vdafa ysis against GL buffer 1
and GL buf f eganlofd aﬂ?&%&ﬁjﬁﬂ%hiﬁz&iﬁ%@lb[ﬂ@@ 198 andsegmi;f i cation. The

result shows t EX” chr omat ogr aphy yi el ds Qi gh-qual ity capsoneres
fregoof bot h4€ff4@(lﬁhﬂmdmdﬁlal§bemoyﬂ ly4-diagaticytoldunl ilt YURAeEaN o | owi ng

dialysis intao as condition purification by (NH
SC Tr eat nent oé fﬁ%@f’\é’b&ﬁ"y %T@?a%sgakm 16@8%&:%5% 20 % ( Figures
29-30) Two sam@i,lgﬁa_z Q(Eo,;lyl):apsdamt;a@cw Bfli. EdJundecainge- excl usi on

chr omat ogr aphy (S20 , and a m xture, of VP ﬁ@g %ﬂ?bt ai ned by

t hrombi n tredt Héﬂmetbylpmmp&wf)?aékm}'éﬂsl Brdligzanicyeiol ¥%"Uged (15000
rpm 4C. St 0y, SURELAALADG,ATRIskAGydofld AUPYSndRkadO L and 1 al i quot

of 40 mL ("U )y’ was recovered f of, each sarrple Sat ur at ed

( NFRg2SO4 sol4.l( Qra)hwazsyladﬂbedylb-d 4—ﬂlazaitﬁé)th¢[4e3l 1.4tidendecaneobt ai n a fi nal
concentration 15% and §O%é<all %/l\i 3 gﬁi“ tehd (NFLO2SO4) . M xtures
wer e i ncubat cs,‘lj(tbllﬁinéa ylagaty)-1 atfigyslol i) %ah tentrifuged (10000 rpm

1< 130 ) SHOSRIRES e e Jes [ suspence
and SDS- PAGE 4[(i md:th;clt-rlnﬁ-gplsq(rpb%1y$)carbonyl] 1,4-diazatricyclo[4.3.1.17"Jundecane;
2-(1,4-diazatricyclo[4.3.1. 1**Jundec-4-ylcarbonyl)phenol,

30 4-[(2-methoxypyridin-3-yl)carbonyl]-1 ,4-diazatricyclo[4.3.1.1 3*Jundecane;
4-(1H-pyrrol-2-ylcarbonyl)-1,4-diazatricyclo[4.3.1. 1**lundecane;
4-(3-chloro-4-fluorobenzoyl)-1 ,4-diazatricyclo[4.3.1. 1**]undecane;
4-(1H-indazol-3-ylcarbonyl)-1,4-diazatricyclo[4.3.1. 1**Jundecane,

138

4-(5-chloro-2-methoxybenzoyl)-1 ,4-diazatricyclo[4.3.1.1"Jundecane;
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The two S200 purified VPl sanples (Figure 29, Lane 2 and 7) showed very
hi gh | evel s of both G oEL and dnaK. Treatnent of both with 15 % (v/v) and

20% (V/ V)wbNole gave VPl capsoneres having significapi bR | evel s
of these vgﬁape%% contam nants. Renoval of G oEL and %Ea}fﬁ?r oﬂ%‘d% led to

i mproved VLP honogeneity and reduced aggregate |levels (Figure 30, A and
B) . Tr eat ment 4442, 4alifiaorbbenzoyl)- 1 dinzatiiowteld. 3VPI > JurdleGSE; wi t h 15 % (v/v) and

20% (v/ N 2S j J bt Fi 29, L 14 d 16
Zhd honek § bl bEae -vieay o gre R el T e tS e oy encoe Graan Y. )
P., Lua, L. h(4-lﬂuof%-Mn@l%Jl@(ﬁfzgyl)ﬁﬂ-ﬁ)taza}(rig)lfi %l.l”]ﬂﬁebﬁié?' expressi on of

sol ubl e viral 'structural "protein in Eic]h chia coli. J. Biotechnol. 134,
64- 71. Chuand-(X¢furbyl)-1kdiazatricyclo[43uh 1 lundgcaneddel berg, A. P. J . 2008b

Quantitative,anal ysi.s of virus-likejparticle size and distribution by

P ol ow  +abesoshic Seatignifolan oy ?ﬁdséaﬁlgz 99, 1425-1433. Lipin, D. L,
Lua, L. H M-(ﬁchtldﬁ?bé}%gl)-m-dazatiicyclapm1.ld]axtcm:m&r;y size distribution of
sol ubl e aggre(IJat es o gl ut at hi one-S-transf erase: pur. fig@ er@l otein as
det er mi ned b{-l5€3-fneta-Fmathaxyghermeytdior bt s 4diararsysialdHhd dyﬁ‘ifﬁf'&e’l i ght
scattering. . ofl 1n-4_ - 26). 4. Rhrieyghout the specification

t he ai m has %&%@?bdmdg(grli%ﬁér%églgglrné?gpﬁééd%%g?%nt s of the invention

Wi t hout dikatiiéycig43he1 ¥ fveletdnen to any one enbodi ment or specific collection
of features. It wll therefor e reciat by.. t hose, of il in the art
thatl in IigNt{“oﬁ‘S'éllffbd‘iaﬁ%tf‘%Yﬁloe[é%sb?gﬁ'ﬂﬂdéf’ﬁ\'/ﬁ?‘iy{)%lé“'?rﬁ'app?lya\?“?\{b&'s and changes
can be M%gjlﬁnﬁge particul ar enbodi nents exenplified w thout departing
fromthe scope of the present invention. Al conputer progggms al gorithns,
pat ent and sdi[84(3 #fH-rimdthaxyabenydpysdiorT-gl- 1 4-diataicyclpls 3. h dr]b@c}e&tﬂé’d herei n

by reference. Prot.ein Su ry. Repor n r hss Spec
rgsul ts Acceé'l?‘g#rgl\é@gt hW&%&BP%fﬁ%’n' Ij'l%@&%ﬂ%ﬁggwg"?%& DB4 IIO60
kDa chaper onilys (b kafimeiNokypHehs %ﬁ[dimiﬁ]-q,GLﬂihzﬁricyc@UDBOI3§ﬁﬁﬂ3c29ﬁ; t r | Q6UDBO
60 kDa chaperonin (Fragment) ? scherichi a colgga_ 3 . POAG6F6 57293 96 sp|

POABF6! 60 kS whemdpyidin3c-didedinzatiiewstnl4 Bgk bEIUWEANSi n) . [ Escheri chi a

coli 06] 4 ., R F7. .57 R 7 i L ei n n60
(gr oEL ]pr ot eﬁﬂgﬁgﬁél@é&%@ ﬁ?&ﬁ@hfgﬁ%?S%ﬁ@ﬁ%pgy&&ggi%ES ]1%\7455%% 6 sp |CFI;0A6?:5 |
60 kDa chapesqi(a-fluBrsphenyl)ppida0}-yllgt dMiazatriztyeiofy 3.1 IESluhdedaneii a coli] 6 .
POAGF8 57293 96 POAGF8 | 60 h i P i EL
brotein) T SHgdimethPoRheniPyRIr S0 e r g i d?ﬁ@%@;%ﬂ'é?[?w
DI SI NFECTI NG, B E i OGNz atcy IR i 1ELund¥earid;E
| NVENTI ON Thi'st vﬁﬁfglﬂg‘%}nﬁéﬁg esn\o!%lﬁc?li si n§ ect’i ng@gﬁgﬁ or u]se i 2

ol ;gun

heabo hcar e f adqisHBimetbylphertyl)pyritiosd-yH- i Adiazatriced 14 decaneit o el i mi nate

or at least to.r ce to cept abl vels, . m clrehiafss i S which are
resi stant to4@&3%%&1&%?%'2@1’%@%&% 8%@?2%%@%8%(%{? ens.
BACKGROUND Of_rEHE. hMNGYPhEN 1fpseiin-8-yi ot antidzugicpelefenti NEuelddant;s over the
past several years in hHospital and other healthgﬂre facilities, the

i nci dence of 4H[5t@-funparidirrylli hi-diazpicucleld dd  BYndeciowi ng array of
antibiotic resistant, bact.eria {SOMRLI (33 e: Superbugs") has
grown si gni fi%‘édéﬁqqe?'%l Hy%@nn%%l();loglmnagﬁg‘%ggelﬁﬁ’{qup%ﬁ%ﬁqf oy medical staff
wor hel wi de. ACBOBH-fighekioxaphayl)poridial3-yi- 1t frdiapatticydo[4:36til eduedecgmyl y 2008) ,
t he nunber of dez'it hs in 2006 attri but bt{ tlglg cterial infections in
heal t hcare f &c{313-biryaidimShel triiazatricspioitd 1) cBBYEd v he U S. death tol |

attributed tg Hl MV irf- S DR 4SS Blo[4. 2N *Pluaiéhy, result in as many as
70, 000 deat hg géé‘r/b@ggrﬁni nyt)ﬂe’ Uni ter?j@St gt es. isis dg’%}%iﬂtée t he best

efforts of haa]stf2emethopgrhenylimiridor-dpdl-1 ¢-diezaticyale(4 Bdi k £997¢i es and
4-[5-(2,5-dimethoxyphenyl)pyridin-3-yl]-1 ,4-diazatricyclo[4.3.1. 1**Jundecane;

30 4-[5-(2,4-dimethoxyphenyl)pyridin-3-yl]-1 ,4-diazatricyclo[4.3.1. 1**Jundecane;
4-[5-(2-fluorophenyl)pyridin-3-yl]-1 ,4-diazatricyclo[4.3.1. 1*#Jundecane;
4-[5-(2-ethoxyphenyl)pyridin-3-yl]-1,4-diazatricyclo[4.3.1. 1**Jundecane;
4-[5-(1,4-diazatricyclo[4.3.1. 1**lundec-4-yl)pyridin-3-yl]benzonitrile;
3-[5-(1,4-diazatricyclo[4.3.1.1>*Jundec-4-yl)pyridin-3-yl]benzonitrile;
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t he equi pnment contained therein. The nmajor causative agents (bacteria) for
hospi tal - based i nfections (nocosom al infections) are Clostridiumdifficile
(C. diffighl8lo145205C0! 1; Pseudononas aerugi nosa; met hi Cipllridinhfifdosdsdnt

St aphyl oc‘ggcus/‘aur eus (MRSA); and vanconyci n-resi st ant Ekt }edrkoc@?cus (VRE) .
Approximately 5% of all acute care hospitalizations in the U, 9. devel op a
nosocomi al i #f{Se3@nflwarbimethy])phenytippodinglay e - hi-didzewicydbbe? il dislupdgcandiousand

pati ent days, an n added e ndi fure in excess 0 .5k | L ion (Went zel
R, Edrmond M ij[g"(fjmgbqnﬁ%‘ﬁe’f"lb%gﬁ%ﬂﬁﬁFyljﬁgéﬂé(‘ ‘Céﬁclf’cg%%§t Pe!i%dF?ﬁngtti ons, "
Emerg. Inf. Ris. o A il 540117 4)dk g4 hirs 3 Frah@edafe;appl i ed to the
35 mllion p?;(?epﬁfdgag%ﬁq{tbiapg%?o 73’8 ?E)] acalfggﬁegarg[a.i nst i]'?uti ones inthe US.,
it isestimat 8{3-bafl4dinzatrigydobfot.& 1t Hundez-4ryDpyristin-dadlebhepd} agptampide;
Nocosom o BSOSO PR U P ol EE g L2l an
ibnci d;ance Sf g'c(ﬁtinbihﬁkjl-s,T-P%iylsfﬂa{lﬁ-%l)agu&!idz?tricglh?ﬁB.tl!‘l&’?]uedéc?zpé;l i ][i es has
een ternmed by some as a_"Silen i demic". he inter ] cene, a
Worl d Heal t h4d>f5g{aﬁnqtb@xy(aﬁrI%qﬁhx)wewﬁpslsdlﬁésbﬂtlaﬂ-élam"%?%lgg‘nWﬁ‘éﬂd%ca“e’
representing ,fQur g - iEastierTu-Madidti e | > fntfeBardeast
Asi a and V‘ésf‘e[(rgt\taﬁ}z%%yg? n?ég gél&h&ﬁpﬁ%ﬁ?ﬁ%ﬁ\}g g%gétggycg.ggg% hosp?% af
pati ents had 4sq@gieditlabrophémd)pycidim-3-FHel , AdRzatsicychaldes | 1 fidundesaneany ti ne,

1.4 milli | s I gwi fer f i nf ect ired in
hosphtal . OF Tpar i aul daeatimadnid 3 h s dvsecann gt oy R Bac bfiféopd.
difficile and-(‘?’i}ﬁéﬁmihﬂé@-&lﬁyﬁﬁﬁﬁﬂﬂ)hl,@d‘i’dzﬁﬁicﬁ}&lb@.3\!@.513’73]@h@édaﬁé3,| y uncommon,

C |

but has now be epi demC in nanyM{}egl ons of the world. Indeed, it is now
recogni zed by-g&-frOw-digzattiopde[40%. 1. pudundscHerdnymide-8 1ydipheayl besthanofer | dwi de

epi dem c (pa 1.c). with (ncal.cul abl.e, fii nanci ng .4 pl i cati ons.
MRSA has bee%?ngg?éz%"i“y?lég ybgyrtuhg-%/& Hrtdias ‘gg’@#%@ﬁ‘ &ggegigdi c Surgeons as
the single bisggeq-HAOCENNPHRdinSuyigilgrbiapitticgdelres]. 1 &ijhdecmeyur s wi th recent
journal articles that it constitutes a "silent epi defleg. " %@dgr current
heallbhcar e f deliSHidtmethpxephieny)-didthiazel-21vi k| Agliazabicaaloled 1 bholAIEadfi f i ci | e
and MRSA, as |1, as.t Ok 8N Loned_Ea. Hl9BRNARJRBRLITI NOSA;
and vanconyci4\r£1\fsr' 45@%@5@&@?2’?2@%%%%%\)E%)d?ﬁgﬂrngyﬁﬁg#?ectj?vel y treated and
subsequent | y 4 pngviaethypheiyipl,3ethianol-2y1)of,4-diveseicpelpolérls Jundasand.at e in

heal thcare facilities, especiall, ous surfa u a rpets and

drapes. Atte r‘?‘p&5s(3rﬂiJQ56P|li?§§ Sém%’ ﬂk%q?-grﬂﬁiéaﬁf"%#“?yﬁf‘ﬁ%? isloﬁs ]l%:n?g;gag‘apby

bact eri L Ugi - L1 - i 1 auT)ende
acteria such gg?zz%?y%ﬁgwﬁe@@ V9ithRsa-29- 151-aRbatriegaseIes | atT]entkcaries

hanpered by th he "bacteria grow wi thin biofiJmas that protect
t herof r om adviefSs@-unroplumybat, 3thiszed Leyld-1, 4adinzasnieycialt S- bh dyeeaist e of

m cr oor gani sns, j n whi cel | s. adher.e .t G r a surface.
They are freq{i@éﬁa?l?é?ﬁﬁgﬁ’ag@t lﬁzoj't&é%lsﬁ‘l’zg(ri%%ﬁggﬁﬁ%t% ?Emg@dgiﬁeécel | ul ar

pol yreri c su%ﬁﬂg&&ﬁ?&km@(mly i 4 diaeatgbyoiefdcd. | oh'Jgetecars, by conposed of
extracel | ul ar , proteins and pol ysacchari des., Biofilms formon surfaces,
e.g. in hospid-6l,3-benzotharel-2r )1 Hediprataenciadd 31 halWdeAiour . Free floati ng
m croorgani snms in planktonic (single cell) node attach to a surface, and if
not inmedi ately renoved, will anchor thenselves nore permanently to the
surfxgce. Thesgndthérsdmbodimerit of shipinventite partagnsdo vempeu r@éﬁr@w@ﬂ{@@erﬁm t he

ival of oth lls, th begi.nning to buil tri X, thatpk th
Bi of | m R isgbidnasenceT oA M BLEPAAUPE b HmDER 8 FB A L Empa RAPAET 1"
cel |5, The f01¢11) QPO (Y RFOUSD)D GOTE(OPR e, CE(O)RORAN i on and
|

recruitnent. én“the IImi gstgbl i shed, the aggregate cell colonies
are appaA€niC(Q)i(ERIRASORALY -Gk Ai*oAi corBsi stant. It has al so been reported
t hat
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RY
0]

H
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RX Ry
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bi ofi | m bacteria apply chem cal weapons to defend thensel ves agai nst
disinfectants and antibiotics (see "BiofilmBacteria Protect Thensel ves
Wth Chenygal gns", Dr. Carsten Matz et. al., Hel mhgl4 [Rods®"

I nfecti onmv esleoziﬁc , Brauschwei g, reported on I nforniac. C(k):mk]ﬁﬁ%o)// %f 2008) .
Bacteria living in a biofilmhave significantly differently properties from
the planktonic form of the sane species, as the dense and protected
environment Qf the filmallows th 0 co-operate and. interact in_ various
ways. Tradi tSB?ﬁi ¢ SW&’?@J‘P@PFSCCOPWQPE%I?S P%P%%@@PW%P"%WFW& be"ﬁitaret Pler adi cat e
chroni cjihfie8%4 tORFourds 8f RIMUIERIIY for &kample: f or their persistence seems to be
the capability of the bacteri3a§ to growwthin biofilns that protect them

f rom adver se l@ndinzasnessiaf413. . Hc fundecanaj-ope of growi ng concern are threatened

biotgrrorist .an r.f a t S ing potentially lethal bacteria. Sonme of
the deadl | esgﬁﬁé@j&fvﬁwy&éﬁftgrfggiurﬂ#éanght hrax, are highly resistant to

conventional sterilization agents and treatnents. Contam nation of public

facilities with such bacteria constitutes a si %mi ficapt. threat to hqﬁgn
life with reSompanndsdisriesed herein, pay santaiy asymmstrenlly sHpstituted Gabep gr v
renmove ysing - ; B@}#qé ; AR gent
pr ocedulrdae)g&f %[?cijﬁ?g%srﬁﬁ@%ﬁsgnm, EFd E%Eg tals’ gg%lggﬁﬁg@%zil ﬁ%aﬁ@

faci | i t emmtiosee obsinglealidstereana), noikyureneff staredisamers (@ g Lanyi migtire of he

accunul ati on of deadly bacteria throughout the.facilities. Risi s of

t hel§r ognantigmegs o1 %?t%/rﬁ%“a‘?ré) PrTAfRC IKtTES thesept c@@Wﬂﬁ"‘la«lg ptr‘ﬁalﬁ?'fagpge gogglltsnst

spendi nge fﬂérc%mplaﬂﬂdstélﬁ Y R JERD fo BRaniplE, 18] dyRtHesieTrdih Gptidalg-aatice stheing! i zi ng
0

pr ocedures. rinated solutions with and w t hout anmonia are commonly
used, butatériabe bylobinel synthesik,i by enagmetic reselytiomdydretranstarmatioga|®enge, such
sol utions cannot ,be used. on.el ectronj ey L L3 war ds,
recover)?ﬁﬁowa%‘éF%af §°t Néﬁ?%f’%?nee Sé(.qo é‘%ﬁ‘?‘?g’g%gﬁ%‘?l%‘é‘gﬁteg%‘;r‘g%s%éeg ( VHP)

i s hi ghlafy efckRid, lopReaMiestian Miéresiséaeridioninh o thixtars of viridusimepdriiond thewof,no
efficacy (_)nl_dgv)rous materials and_ fabrics. I\/b_reongHP.i S %f:r‘}/lﬁ&arragi ng to
el ed$ r onvhichevinqosseseas PEORErtRSISibY ICthe moduration o adnatyy pEt g hpery,
beddi ng, us rhal kn.cejli QRh i [ Fesn aM th
hi ghly %W%ﬁﬁ@ﬁ%%bé)ﬁé?the@pé@gﬁz; spor y#%gmﬁ&gﬂ%ﬁh{iﬁ C d?% fel:ﬂ céiMI e,
they canpgbrsife®hf Rahé ViRinvicalistublhipstibghtratsdigranis entspecifieditheadbemicagent s and
processes. (Zone is known to be a powerful anti -,‘E\act erial antti -;lug.ge}l and
anti - vi stibctargasintendsd to greommes garppaunds coHARINGLIRer SIprgopgmey,fl; gdpeh chira
purificat iton. I, t i;(tsrégqﬁgyg 40 be effective against Legionella Bacteria, E
coli and*FEL A MTLES 08t ati ons in such plants. Czone use in heal t hcare
facibi ti es | GednmneyBomery @blesisain the pRotnttdompsundsntHierinyrptiop sartemplates

| i ) i O 4 i di [l | : to it,
oabisi g (e ParioNe EBpmBTicayeTs AR Meiee CHRter eithe o iBeEFostRgnaT LD
chroni c s{lglsctﬁ{.lén% %ﬁrécfb $5888 chiboh @¥uble 85, la¥flon-ifrogenpdiiblecbomdea exceeded.

Mor eover, 'S W y recogni zed to be an environnental hazar d.bgagadd' an
Pat ent Agploalkgt gonpQrigie:t@adychy groupt Substituent aspypnsksagarbepscafgan deuble bon

combi nati on Qf ozone and ,UV radi ati,on.for i i | Jt il room
such as % fBHRN{regiy qngﬁr%ﬂ?ng’naégdhagsb re)l?l ﬁﬁgﬁm@%@%ﬁﬁl @Eeﬁbi}%ﬁe&éﬁ is

causgd tRofddortyiciiafidBr BeteRicy@bhe: devigharednas being g cia of tlaheconfigpusied. t o
ozone. U.S. Pat'ent 7,404,624 Cunberland et.al. , issug% August 5,f2008,
descri bdsisrtebhodderstopd shes compowids Sisglosed heysinmybadibihHig RETURPWVA 4t i | e
organi ¢ .conpounds in air, using an atnosphere having specific conbi nations
of ozonémggﬁggﬂPration, hydr ogen peroxi de concentrations, tenperature and
humi dity del i Ties @fhpoveds withipehisfspeifigeiononayde tepresentathenlp &y @e o g%t ai ns an

possible tautomeric, geometric or stereoisomeric forms in naming of the compounds or
30 formulae drawings. However, it is to be understood that the invention encompasses any
tautomeric, geometric or stereoisomeric form, and mixtures thereof, and is not to be limited

merely to any one tautomeric, geometric or stereoisomeric form utilized within the naming of

the compounds or formulae drawings.
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experinmental account of treating roons of a residence, effectively treating
cl adospori um nol d spores and penicilliumaspergillus nolds in the roomair.
No det ai lygoQqifl520R" €CI S€ conditions used are given. Thg&%/dl\?oﬂ%ooss9
denonstration or C?I sclosure of treatnment of contam nated surfaces In a
room The general disclosure of the patent states that selected conditions
of ozone conThapreatrt amentigialog erlysies tsotapicalllidabedéd sonprands mueldigre are

highly effective in killi i | fungi_at
concent rataants Herbiscied g i o bk ToRBedpu i ont B fl afESABspizeed b
di scl osgglatolha¥aipedmPdiomidRadd @) Hss h@RBEaS et fromahe AoMSMAsy & mdss2 - 10

ppm ozone, hydrogen peroxi de which is 75% - 150% by wei ght of the
at mos pheumberasually foond smnaterei Eramates of isotapes suitable for inghisiondntheand tine 0.5

- 3 hours. M her ai.rborne t ho ' ' [ .said to
pe-tt eataippegy of fednsdlinn e Rl S el 0GR 3L iots, ARG 1 0,
i s thusam éi@shd ichan, Ritfnoe timwted et ReXoehta, VN 2561 6 YBr R °d8,nfeand ng
roons of healthcare facilities, including all the contents ﬁgerei Pf dSuch a
syst em sfkbuEpeglively | Suhstiution Jjtheheayisr srgtdpes suchias dentesiumy, be.4 iy f3p BTG ¢

| east t fi : i horl O RBinat &5t xRApRS to be of
clinica eq?ﬁ%%gﬂa% ‘?tﬁ:ce@f'étag&&gflggﬁé Eglrnta%{gélﬁgﬂrnga this Ilgt?:’al of mﬁcr obi al
decont aificreatédoin viushalbEfeamirediwced desagh requatentents angaleace, smanbe/preentedddl f r om
heal t hcare use for a mininumperiod of ti while renmainin

andHar nPes c‘\V\‘i"c“Pﬁt*}“&%g{:‘?m_?ﬂ“\g_gé‘tctof%oﬁ?tb“gﬁ%ﬁ&“ﬁgpmé%ﬁs%t@gﬁst arlg H§ lgmr oom
Accor di Hﬁh%akiﬁﬁ%i@%ggfe@moﬂ%i&mgﬁbf%g&%h? (rRr stidiés foe deterrginirgahe t he space
in question be enptied of its contents while the systemis operated.
SUMVARY disFibTiHEn oRKGERTEGIN SPiitable pesitian-emithagtisasepes tha) caw e INCPHF B¢k Naspect
an ozone-based di.si nf ectionigysienmshor §iteld SdWd hin al |l
heal t hc§778P¢ Floﬁqrglgfa (ﬁri)?ﬁel gé/’orﬁ’stét %ngn:l?;‘,fs o%ﬁg;ag?ﬁ%t{el cri %r:ﬁg)gl d. _

i nfrast patehil @) SdCdtnaalls Gopadparalrty @avertivmehtecimiqiedikngen toigiasg sisliehina
system ozone-contai ni ng ’g,ases are deliyered into and g{) i ed lto tdhe

sur  aic e thestordyyLprpersprs aaakosew edhesedssiried dpythgiacre PNy Plgha

appl i cafi on can. be bERhIy - GlaoRht ihhEacd 3T ROMLSsoRd piIIRLIgb&ed t h

t he sur%ﬁ@e e:s ug}n% %phnipﬁ.é{&zig%g&g%ﬁyd%? ?l Iegu%atg?t ol- E)I ecan surface‘g&zgch as

dr apes, r&aemetTheandlolabéled compoumds of thefiaeagionican bansadersistandardn §0 dytergnine

di sl odgenent system effecting physical itation of the surface.(scrubbing
br ushes thefEastipenessefe’ NtRsligandg Héthreﬁlwﬁg%%ﬁ Bk atsé?ee?sls%y& (fegcrhéeerﬁei n as
"scrubb'?)nlt%"'h) . The ozone-contai ning gases are applied at controlled

concent PSt1ons and, in some cases, el evated pressures whi ch have been found
to be effective in destroying critical viral, bacterial and fungal

pat hogens_found in environments, including but not [imted to the five
especi al® 9"’(‘?83%?!“%6% bacteria Clostridiumdifficile (C. difficile); E
coli; Pseudoniy\fserAfid Bt RESQiveNBE N edgrédenitatios bohpnindSofifiyinoentcmes aur eus
(MRSA) ; and vanconyci n-resi stant Enterococcus (VRE?. In addition tfg

ef f ect i Vighydsefbot o INNWR ) gheeemumoindy efthp inveotiemweld evalugted asrdimedpalel Hine

tem of the i ti | || . h .
Sy one cIRER i eqatsorbe P e cAaRBR BICK) hifaRRENG 0 determine the
probkemg W{:]tfi\aeﬁ‘e:?s Jf’?%ﬁrgé%nfa@i‘i}%omb&&hd% S iS iR ehticiUist [Ata 09 foR GI4BANNRS thender

preSsure ere appropriate. The systemal so includes an ozone-destruct unit
for remeinpgundssifbainvertamevére emlnated acrondiag totheHdikoytiriie biRBnasdBt em i s
portable, so that jt c(gn %)e nn%ﬁ?d fromroomto roomas required, and is
har m es3vhigh Wats RemioRned ahdesriisd §9°% he room Once the sterilizationprocess

i s conpl et ed, A6vibGER W ReelRek ubdd ekl datripronswif Bivlogi2el Data diag follow t h
its residual atnospheric ozone |evel at an acceptabl e lQIP%'D fppg) or | ess.
are: BSA for bovine serum albumin; BSS for balanced salt solution; of high-
30 performance liquid chromatography; PEI for poly(ethyleneimine) solution; Tris for
tris(hydroxymethyl)aminomethane; Tris-Cl for tris(hydroxymethyl)aminomethane

hydrochloride.
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BRI EF REFERENCE TO THE DRAW NGS Figure 1 of the acconpanying drawings is a
diagrammatic illustration of an apparatus in accordance with an enbodi nent

of the inygnhidPlsd sposed within a roomto be disinfectedicnzh s 2A and
2B are diagrammatic illustrations of physical agitation systens fﬂor use in

enbodi rrentgs of the invention; Figure 3 is a diagrammatic illustration of an
appar at (i &je@ridinagpinding he i nvention, in portable, transportation node;

Figure 4 is a.djagra tic illustration of. a,test,.a atus,.used. ..
ge%er ate so ng"mng? tﬁélr% Stltyre W@%@?t?féan%?%ﬁfd'@ﬂpﬁﬁﬁ‘s ognqitong which

di agra I fiodi ' S AUsQ)t Ry MRt Bl hso:
resul t%p‘ﬁ??‘ﬁ‘%a‘?ﬁ“@l’gﬁg?%ﬁ‘i%pﬁzﬁﬁfd B A e

si gni f i 8dAt Meabraneewichet &astyetsdrmnacat draiin nynusocecehetlam AG g, YEhmingsen, t he

i nventi is the ability to adjust.th ressur.e t he oz as

mi xt-ur eﬁgéi“f‘?{]e {]QEE’ *‘BWG%F%‘Pn@e‘&?sﬁ%a‘ﬁﬁﬁﬁg‘ggg%&dl1{1 ghé’? nﬁ'«lﬂe no(%%sg’glx?ﬁ‘gtf 7 in
many cages.mef et w1 W2V RECLOR/20hVEMECY3 R IThis-C10pH and, 9 *0)om
bacterial contam nation can best be achi eved 9%’[ pressuri zi ng tpe t nrosphere
in the Baoplenietaioingné030pgesofaratein anddbht BM Hirevtisng @9dutmmel Perkibout 100
ppm of on . l.es e} I ' ,ul€- 9.
FFom abBeaEEY 14 S GRE RIS RBhoh AR PREE Feu S EPRATERD SoRRRESHI00 17 2.

al so befdigadninies ah4 MO U ISdvealivp-alilatibi eomvemsations beah dongoond matd tegteégsure in
t heroom Raising the roompressure may require initigl l.ing of the room
pri B} t duplicated SRR FAIRE pias delguminggd tnﬂt FRFFERG Owﬁ@?é'%%&l“ém

proc edugggnda;agio@g@ﬂgﬁ&&?gﬁ%‘bﬁ?g&ﬂﬁ TAEARG ed LRESAibe fAtes prpse

process, Since su roons are igned to be substantially seal ed when in
use f or (Mittipere) Batfonk M pesingl D6r-vedlHdratigoapparatks @aplayd Instiumeatssiiegiden,

of the Ve pisie den FAPs iy B A e Poiee aBC A8 Nuftp deBpRURLICI ARpEct e

di si nf egidip 2048 ALVIDBENST PackhERTitIoBEet-2adRentdndiohydelagie (0peoxasde,
increasing the pressure within the room may not be necessayy. Th

par 15 cubddddyto eaduwelbsuwhradivactiety detemingd upng 3 Prekiagd Topeonm elqﬁ%f&g’e}m%he
pat > ! ) siditaalt . ‘ tor g
't 1 oi e valieS wgie R Bin U IAINED rear BRI I NIRRT Sl ¢ K fralls

St aphy| QeRcsuIABd BYim thYRSA usivg firaDikngPruedT sfuation, Bvheze Ecoccus (VRE) ,
deposit on surfaces in a hospital environment such as stainless steel

sur f ace$CsoétrBrigand¥Kod-aces and narbl e surfaces and quickly forma biofilm
in which the mcroorganisns thrive. Treatnment with the conbi nation of

hydr ogen peroxi de and ozone, at appropriate humdity, according to this

preber r ex) Anpadahpiycubumiim(Mby) bndingest roys the bacteria in the biofilm
either by chemcally attacking. t.he bi.ofilm4.0 ex . i anisns to
the bioci dal B ‘P%ﬁo‘éfg“?‘ﬁewif?_g‘r‘lrélpaéﬁ%lh}?%toééfg_ﬁ]'gyehrggl%ﬁ)éﬁeﬁg%%E/Iﬁ) ?érllgerference
of the hachenidlisR! fSm ralrhif thitué Bertbialulti XBS MdyWilkengan DE weraterly
per oxi de conbi nati on enpl oyed, or by a conbination of %SM@N%%SW th
ot her, nieovednit 4176, whshed and cesudpanged tn 3hvelupes pEBp & TsRYSEF #
present inv i,0 ram.on C kS i r of
Combati MMACCE e CHCT 7 B PRI nag SO, T €F gH TR 22 SR i
bi obk| Mc@Rtaflid FIES00MLE b protdie, T ey HMIch (250Gpmimek Perkin EmeryENLifhe room
a disinfecti ng at m)iﬁ ere which includes ozone at .a ﬁgncgp@r a;i ggﬂf&dz -
350 ppmSsieneePrductsnBosigrMa2aAnd e gbheyineterun albwmin (Bap. Flilhipore % at
arelati huni di . at 0 i bi o 17 10 cseveMilagdidutidnaces
havi ng Mggwﬁggcﬁgétlyaééqlﬂ%r%‘#aﬁ@?%mt@%éﬁs ©6Q&S%Pgohhﬁut ) _ ,e R .
concentrations of each compound were tested in duplicate. Non-specific binding was

determined in the presence of 10 uyM MLA. Bound radioactivity was isolated by vacuum

30 filtration onto glass fiber filter plates prewetted with 2% BSA using a 96-well filtration
apparatus (Packard Instruments, Meriden, CT) and were then rapidly rinsed with 2 mL of ice-
cold BSS. Packard MicroScint-20% scintillation cocktail (40 pL) was added to each well and

radioactivity was determined using a Packard TopCount® instrument. The ICso values were
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di sinfecting at nosphere for a period of at |least 30 mnutes sufficient for
an effective kill of the bacteria in the mcrofilm and subsequently

renovi ng opfy/fERQ t he atmosphere, down to 0.04 ppm or pl-@xS0flidRiEs ab! ¥

t he di si n‘?éctﬁ%g atnosphere has a relative humdity of ath )I%'zvast /02{)5%

Anot her preferred enbodi ment provides a process for disinfecting a room and
sur f acedetefgned by hanlneatrepreation aedicrosedt Bxcei heofiware. oKy valmesstiere saleulatada

Clostridiumdifficile difficide); .E. ¢goli, Psgu nas gi nosa;
net hi ci &PV‘&L? Léﬁo%?sé?ﬁ th%@ﬁﬂ%‘lp&s(?ﬁc@mé% é’ﬁ?re( &R_Si\%oﬁ\?g é%ar'r]ﬂi‘/?(rr?? Tesi stant
Ent erococcus (VRE); Bacillus subtilus, and/or anthrax, which conprises

exposi ng thje room and surfaces therein to a gaseous atnosphere which
i ncl udegiihf HF+IPRRE birdingrount of ozone and an effective amount of hydrogen

per oxi de, fofs ' [ L& sub: ially - redyces, ) 8vel g, 0f
acter o on | KB JHE0 GET Ak SPPhaRL R IS BEPREL e 1
the roopicgclaf2M$MepaRe icdRIMbinding t6alieco’ DIMR el pe Wieddpérardseisusireg
particularly effective with or wi t hout physical agitation, in di Sl: nfection

of st ai membsarstensichesfrdctions frami rehbraisonings cerebelng ar hymamearsi(ABXINE; i es,

and on whjch bac La.ar nag apd .di £ i r $4-1 east
in part%}hmf1 O bgéﬁ%gegsfﬁ%‘%ae@]%%&ﬁ&Pﬁm%%%l"sﬁghéréﬁrg?ggzgﬂéll'errfeﬁgrgbcess IS
al so ef { Ly 8V @hidh i§ RRbIYAtEAhEBiE taefiréncat Brgflanpdiletnovirachavadat 45€,

id d by it ffective inst th l.I -establi t.h
B e ashtaet pesssnendnd Mg PokaLor i g o1 TopnT o Rk 2T bitter
erbod! Mefo-miRACL 5% REL BV GRS, B AR MYt 80 Sbeav Ts-CRpET 1, 4°C).

di si nfecting roons, surfaces and edqui pnment” therein, conprising: an ozone
gener at §evdndog-dilatdmegicantritions of test coopouadgyeansaniagioRt20P g Hfdretdinngidbzone;

an ozone contfrol | er adapt to r th unt . of , di 2 a
source 8P Wcﬁ ER%?P@%‘%‘%#; &ggg/c %&P‘Qﬁt ﬁaé‘s’c}"aw? chflté%e(zﬁngﬁ%gq,gwé;ﬁfr ogen
per oxi dggh Nf Gof PEnfiRREY at MBRTH duplicale SNBAEEdIGe bindingydisapesmbrexdanitide and
ozone into the room hum dity adjusti ng neans, adapted to jncr eﬂse or
dect®as presereerofl181iM enathyHiydadopitise. (Braind sasheastivity §/as cellg n MilIgo%n ozone
renover apt ed dest 1 an 3 i PRRE cell

at m)sphg’? t %{Fe"s‘%B&@aﬁe"ﬁgﬁnﬁgnﬁﬁe%a%‘%ﬁ%éé (?(3)% ﬁﬁ&ﬁg@féﬁh@{bﬁi@eﬁﬂ ci al , to
i ncr eas g, fage WaSkdd WERESSmB ick-6d10 buffer, bikradionativionwed detbrenipediesesa ¢ o
operate at el evated pressure, even when usin botla ozone Iglerapgen

nd
per oxi d®atkard Rep@out Mistaplatg beja sountaiy JCsuvalvS g detsTmingE ﬁgpog péct of the

t ti.0R i i | Gl f6d from the [OQM Of
Peat t ne ARl it Mgt GRE ERePbONIT BPIOREOERAIIE hefl ElcM@ed 106 the Loam of
m xpor € usik ehe ChalgRiasofbzqutioanehéry & 5d€n/Pellbigaadl/Km aar e shoyd ‘ar:llrg?gﬁ"t k.
raisin he pressure within the room above at i , or
i nt rodg(E%%DEPEr“é@él?Fqlﬁe@cPcﬁ%rg"ﬁtPéﬁWreBﬂ%ﬁ”}:gﬁgé&gg{#egfﬁegs%%l vfous and
por ous %B%ape@Hgﬁm ih{j‘i‘ﬁ%r oomwhile the surfaces are exposed to the

ga t 0

pressurize ream ydrogen peroxide and ozone contaipi-pg—atrpsphere
of reldtivedxamplety al | eaki (8 retlur ni Hxampeyoonj t o alifel '
pressure; and, 1 0.701 104 0.0263

3. 0.0116 105 0.1334

4 0.456 106 0.0264

5 0.0023 108 0.0377

8 0.0035 110 0.0536

37 >10 111 0.114

57 0.0236 112 0.0355

90 0.0485 113 >10

99 >10

(iv) [Methyl’H]2,2-Dimethyl-5-(i 6-phenyl-pyridazin-3-yl)-5-aza-2-azonia-
25  bicyclo[2.2.1]heptane; iodide Preparation
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removi ng the residual ozone fromthe room s atnosphere, down to a safe
| evel . Preferred ozone anounts are from about 20 - 350 parts per mllion in
t he treat%%ugﬁg 0@t nosphere, nore preferably 20 - 200, pe¥RN20R Gosso
preferably - 20 parts per mllion in the oxygen/ ozone gas m xture, and
nmost preferably 35,- 80 ppm ozone. Preferred anpunts of hydrogen peroxide
are the am)uM’éﬂylrpﬂ]lwlm@hylh%(fr-ﬁb?ﬂ)’i'i)wadmnﬁ-Yé):-ﬁ'@@%rﬂ@tzémasi ng an aqueous
sol utiog.c b i 2 =109 . 3 .1 - B r oxi de.
e SSERIEe e SopickRabe RNE B DANE Binkinh st o0y S8 BERARET 00
expr essackcdrding & the followingpeocedhtesi on per cent ages. The anobunts are chosen so
that no serious deleterious effects are suffered )ft‘){}/tzl%teah.er equi pnent in the
Xl

t r eat meRtePrlo oRfePaTREOR 9B (U tyb (S, DA (&b BerDey dazie 3i '87%i nf ecti ng

at nospher m t he vol ume of aqueous hydrogen peroxide
evapgrpa%‘%c@ﬁ{%'q?}h%@g-n ’Z’g’t"{’%’g at nosphere, the \%I une o?‘/ thg rogm bei ng
di si nfect ed Jndthyhenioe (2Eml) stas addedfto laysdspegsinn € r-butiyteS, S r25he starti ng
solution. Ti.ne f osure of the rgomangd.its rface~to th

ozone- cgfﬂzél?‘ﬁff‘ﬁ‘@[%azt %E@ﬁ%‘?’ -catboxy Gfet(gb ﬁﬁ?érﬂ’?@ls %‘ﬂﬂ@h@?‘aw&@%ﬂf‘%‘%

m nut es 5, P8 &hiralelphehpyriabame (360 § a 7abaniol, 1arioh CHbMARal €BRpEMStin RileHRr abl y

about 90 m nutes. These'tines are constrai ned to sone extent %ﬁ the need to

cl ear t k&0 mbdendthegnistuse (asheatedurdeamaitiagenrbl 00 @ rgpiaysf She detkipixtuie

per 100 o EPaiBd B FonT ngelihite 1 FOOFRE Br R ad Bt Muibes 557" ©

m nut es walh&l Wik fdudRNDY alL)iadd dfie@ ¥hded Watyunt epprdviiedhd tiflé yorapdundtas ue
process. Both the hydrogen peroxide and the ozgne (and,f?n prqducts of
i nt er acoffowhitesalide Therfdirpte s soacant ated pd Ehe nseifes was prt %%W? UBhAt back

into ”O%H%m%?%% i O;ﬁll%sa %g&?%ﬁdﬁ?ﬂﬁ eth§Picdlafe, % vaﬁeeidﬁﬁﬂ)nﬁﬂmgﬁ&'? ng§ of

t he present sion”of a dislodgenent systemat the
outl et ¢DAEIOFH) ez db3MakHye. The di sl odgenent system al | ows penetration of

carpet, drape_and sim| rfa in the room.t j ccess to

condeal §€ﬁps£qﬁ’€§9’éff”€6 @Zé@ég'l\éﬁé’/elsF(gglﬁffeﬂ%@’g’%}fmb%%g?r? '‘“%he di sl odgenent
system LA e operated, with operators protected by a hazard suit
and nas%%(c)}rg?zrgsl ){%Ity operated or totally automated. It may take the form
of one or norEhepuodust oteinsd fimmt Stepd (3l & 8d mmallavasydisspbedn ormag agid &k ur e

trols. Jt ke .t f | vi | xed j it |
of "appr Sk ATt BEma F172s b7 el O BRLES plrhafF (rRE Hiutt b leat 5
form of 4di6d adgsEeRdur SyittREbRIWeRhition W ddoktd s bodrh eenperatufandar pet

fabrics, upholstery fabrics and the like so.,as to ac%gss t he em)tell. arts
whi @A nicgheentrated anderavaceina The sesidue vers nugifigd by colug GUonatograpeiol SiHGR| udes
non-physi cal appl.icatj Hgﬁ; hé1-4 iull fyd?Sa8¢ ©N¢e ide th

radi o- f rgégﬁh‘ﬁ‘é‘g “él{nhe(?gffllggoﬁlnda e ec?‘régﬁgglnden?{?@m&/ave)’s, for@exan{)lg)?m\(lzla%agl e of
causi ng tplysmpalindli MSUDICIANHND/ 2867 M+HSul t i n ni cro- physi cal novenents of

fib f . Th o t _inv i .

Goner at ST Erparaisi e Aol Sh e ety s PR R e

di schar %ggw.bﬁ/h?)aﬁéﬁmagwgﬁIDPP?f apparatus of the invention preferably
cont ar néer di

i ncl udes of nmedical grade oxygen. The oxygen container can be a
st andard, pr{idMethgliodids setolesmat(23hinkd im@dinelal 85§1/mmolp ARsElcan of t he type

'y foynd i dical facilities. | j t-Smf ed
o RStk 5 e PHEERAIID e i o L

an ozoneR nrs ectrical discharge,

nor mal | youh 5 b BicdrotRthAR 088 Rig)at 9o \en6N i 015, mLY) Tiwwigh wasscapped aminhet s of
t he oxygen to ozone and produce a gaseous m xture of oxijgen and oglct)lpf_g. The

quant i t ynxture zasellowed twethatméeht ot O ICHPPERBITE: Metbamol wasadded gp
vol tage of, the, el ecti Gal (hSEREnRS: TRYphaRkPwBZARE: GFHREHSAS BF Apkown

and
30 purification.

Step 4: Purification by High Performance Liquid Chromatography (HPLC)
About 7 mCi of [’H]-DPPB was evaporated to dryness and the residue was dissolved

in total about 4.5 mL acetonitrile:water:trifluoroacetic acid (15:85:0.1). Approximately 0.9
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avai |l abl e cormercially. The relative anounts of ozone generated are
relatively small, expressed in parts per mllion (ppm, but such is the
power of WEARR,AS08 di sinfectant, especially in conbi nag,h?;bﬁ%fo%og%grogen
peroxide in accorc?ance with this invention, that such small quantities
thereof are all that is required. Alternative forns of ozone generation can
be usedmnilf pgrrinjeesianedere hadeaniaod Bhenoawingx® obhura® €p$2d pelummnd Sviaioene A2 h,

i nci dent__upgn, ox n or aif,..i accept ernatjwve. | a

oyst om ot R i fohefie A Apid FERS S567P GRITIAE HAEhisDy AtaBl 5 i

t 0 supphiobilb Bhasedrn SOV WIBIV, [BIn 200MiRES veherd MoblePhase(A-hor %ret hods of

ozone generation which can be used i ncl ude E)hot ocat alé‘}ci c reactions, cold
ah

pl asma, trdfluorqasetic agidin watenand Nlobjle Bhaser= l&atriiuero Eid Horpetprialedt 4 east
60% andypr.ef er t 9 on g i S i,0N. e

t hi ss,a i {] vagra%roggé rroegn{tggﬁnlggrﬁg%}}l%t eP eglf( Eﬁ%&t?ﬁ%ngr&?ﬁﬁiﬁﬁéﬂa%s“tle-(largnogt?ﬁltéﬁe

i nvent i ofth ansAgiens variableewsad aigth Udhdaectomseeatr2S my sTherfragsms contpining adj ust

and contyol the hum q't of the issyin Hgas m xture. In t&i S. vva(%l esirabl e
hum di t {f BldPPhB steresq %&%ﬁ%almf%’lﬂma Y i]% paes gL Asdent; Hactipg;chilegpr

di schar i Shs : &d ¥ vaeiid. aTRe f8iAut ke pl ace.
The adj 8@%%&%3&? %:I?&P@ﬁﬁ%ﬁdg{hg%@%iﬁﬁﬁ%géé&? ﬁig hum dity of thg space to

t he desiissdived inc208| prawiteticaanc! (Femp) trcgidte D17 mby | ocation within the space.

When usi,ng hydr ogen peroxjde in di.tign.t.0o ozone, the hydrogen peroxide
vap&? i§tegu{']t1§fff3§"’éfﬁg‘?’f%fd¢”rf%a 833?%*?%8"% unts, to the air/water vapor
i ssui ng fromfepprwivelis hisayedidng s gaeldad 00 gerREHRIZO spstan ygesistingrifai ni ng

gas mxture. Alternatively, hydrogen peroxide can be applied tqQ the water
used t oqhateindiyf gummhantaytagampled gad adhotadiade sgian Lhe deiertge Adae rcially
avai | able 'as e ol uti.on ?ﬂq HpRild nPfrdpydrogen
peroxid 'adﬁgg}a%ggtgﬁragl g“l’lﬁ%%ttg&%r?& e%ﬁgcéés:d;%ﬁ ﬁ?nvegﬁgﬁ, ‘a standard

sol ut i op,dREddtarevn, PSTOXL HewcaRNeantarsal o JfUlhmatFb N sclhdilldten cdokail by a
fixed vol une of distilled water. The peroxide load is standardi@ﬂ based on
t he 1knoWPLbmohide phaspaess used o rhhe [apalpeas gvare rerdermed;usierohenpegnexP FUPER t he
relativ 1 dj t t he desi ty)e- AN AQse coBOed B @@y dddre, the
anount g‘f@w(ff’%‘é‘éh{%é“rcg%sd?q %ﬁgé?)ﬁn@&}?gr T%Bnrécg)y \?oﬁslfn% I nt rgdu?éd l_i nto
the tregia@iy wiieodd B ¥ind Aimpieg ©at0%4 BaineXd. midetes 56 lio vegdstyerampaegior h § ind
enbodi nents of the invention may includ tepperature adiyuster and.

cont r ol Inipute@pd hipld 35907 Fer BINUTe: §h8§ﬁ\4§@5%g%sﬁ%1 ® Oﬁe&?@%&%ﬁeg‘ﬁ 9%'ﬂr ough
whi ch eif Dare bh§ d?)?lh‘i’ﬁ9§e I@gﬁg%‘gﬁfu&%eﬁl@&ﬁdmﬁét&%ﬂwﬁflﬁﬂm rdte Xay 5€t
passes prior to discharge into the room atnosphere. Wile sinple adjustnent
of the tespmosimataly diml/henutoend thei WY detecesn wansgt at bmiReat i ng syst em and
thernostat can be effective, it is preferred to adjust the tenperature of
the issuing gas m xture, for nost effective treatnment of the carpet and
drapery surf agggrred BSmpoIRAk of BRAAvaRItioh REP & adluéLof fasm akoutd. Ginhnomolar to

ozone/ hydrogen peroxi de decontam nation of pathogens is 15 0C to 30 0C The
syst em abouthkd micvemelaowhen tested by Ithib ELIML A 2858, marphayingaks of lssehandits are

known, and can_be.purch i R iRiSs eAbed gfvent i on.
Peponti MBI e QP UAERE cAEBPEAE ket L O b e e e
0Z0n§ I ¥RpBLnd bfithe HWEMidn R abeutQEhnanoirolaray ableastiOanipomelard Gther he

system of the invention. Suitab) Z0 renoval units are tho bas n
act i vat edeferredepmpeundps demangtipigd [?'rlélﬁ‘ﬂ? bipdiog values § ‘P%’"Qﬁﬁngw)it?’e é’hv(?%g?)gnot

lead tod qﬁ? 8%(9{t'6961i &Qo&%&??ﬁ@t{l?&ﬁo hR&okioR?. AheMtst prefebed doRfpousdsiindof such

units enab hé treate Ity to be cleared of ozone and returned to
nor mal leﬁiiﬁ%@ifdﬂity fordithentierd Zrtefteas artbe wiB? eedep@rs, lor bethdn thegpnga ofes are
i nvol ved. Ot her types include systens b

0.01-1000 nM. Some preferred compounds exﬁl%?tgd greater potency at a7 receptors
30 compared to a4f32 receptors.
Compounds of the invention are ligands at a4p2, a7 NNRs, or both a4B2 and a7
NNRs that modulate function of a4p2, a7 NNRs, or both a4B2 and o7 NNRs by altering the

activity of the receptor or signaling. The compounds can be inverse agonists that inhibit the
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on catal ysts such as nmanganese oxi de or other netal oxides, which may be
heated to renpve noisture, thermal destruction in conjunction wth other

nmetal s i Rghudigidshkati numor palladium Fig. 1 of the agggmﬂw/dﬁgﬁsgram ngs

shows a patient roomsurgical suite 10, closed ready for disinfection by a
process according to an enbodi nent of the invention. The suite is

subst anbasal 4cyivive ofietei reedpkor & @atagonists thsit dempletel biock thesactiop oéseseptored
cylinder 12 of oxyge feeding,o en gas j.nto a humdifier 14 d thence
to an o%w&“%%ﬁ%ﬁﬁ%@%ﬂ“ﬁﬂs i)l(lg(gFipolgespﬁlig@gp?léfgﬁ%ipgg}@y é’i“é‘%’gt es of

var i abl arYQl'la)‘ AR aleQn@dips ot b6 batapland of7 NRRNGcHSICAL dednidB IRt atehte A

heat er nd pressure controller (not shown) nmay be di sposed near the

ent r ancehetreceptie. Bimtieg genedRbd; or Kath pdf2 ahd all yemeplawy alse trigest kewksignadings vi a
roomoutlets 18, 20 to the at m)sphe[lep?\f t he anui te 10, and via waB%:? 22A
and/oor progesses iAvelviIZodgiorE kinasas 3Ad PhosPORRSes ANFPEICIOFHISH) WEFTHFHIPERER! 3%A and
24B mou ! Sy1Bprotdtioh GRE trahstBiphBR 88d didéase #%Rifichkien.
heater,n{l‘gogtagptgsésfﬁerc%%olﬁ%rpg I’e}r’t BE[Ohe \(;o’le%%age sup;l))l ied to the ozone
generator 16 and the humdity |l evel supplied by the humdifier 14 are all
controll ed and adjusted froman external control panel 26 via respective

el ectri éaMeéllﬂﬂ?é’gtlEHP%t Eé"“?,ﬂ‘,’“ and 34. Also disposed within the suite is
an oscil | ati pgmp8ndndEnipBsifiBAY6r tHe fivetidn drehuseful foninfodatutinPitisperied off t hi n
the suite 10 is a contai ner of aqueous hydrogen peroxide solution 19 and
assbti aNeRsaand iovegartiulariyi¥ SAVR & PR SR oabrd 7 erdbadRaddiiszdB hydr ogen

peroxide in controlled gmounts into disgharge.. mx wth
t he out B%ﬁlc‘blf‘r’gl}"o‘fpé?waﬁﬁ“il%?%qsﬁfon%ﬂg&gﬁ%%ﬁp}gﬁ? ghégd(r%oegeqﬁr %éar%gg%e bei ng
SupP! | effrdEndifyiEdtliis thdiiab P4 TRNR Obr biag2 RINRUE br Borhlol idgi2 NNRsect | on
t her eof 'L 0 the& control panel . I'n an alternative arrangenent, hydrogen
per oxi dgygieallfsuctdisbiders chn benagelientddry stctively modulatingiths @7 NNRs, P83 24
and 2B o?, t he accorg)anyi ng draw. ngs show in re dehai |. fornms of dor
di s| odg®R¥Rs onbeths 7epd %f’r@ MBS finp "@%n#lnpf@#gaﬂ}‘ by afmingisierng § gAMPANI e g
to e outlet, dischar . f b BindBoE S b sddadsiarent
rreaﬁ1€ Zﬁ%nﬂ%séﬁ%{l ?fztﬁ © 2“1}&% ﬁté@p(r%gﬁzlé}l aé&%g(ﬁqg%bll%t&sn ext?lgﬁ‘l%t{?:gpglr?gé gd general ly
ci r cul aphgthidteutital Ageunt it eramplegasygncof22henapantictriagingins char ge end. The wand
22A passes through a central  aperture 42 in | ate 40.. T I 40 has
brush bristl @WA“%@Htﬂ?dn@ﬁogf’éﬁ‘?dwng'&rlf’aﬁ@',ng%W ‘é?%g}'é?j'peﬁntgttﬁ\/\(})s%ar cs
around tsge%(ijéi Lin R %;?a&nd?&z&lo%h{f%e%ﬁshiﬂémyrdaﬂieagcmmdj shdt ftearpossesent
yon of outlet

j ust be e extent fromnozzle 38A. In use, ox%gen/ ozone gas
m Xt ur e apaffKycen/NINRE aht yabre gerticplerlp i 7d¥NBaso 44 3NDRs, ershate s /fApdm nozzl e

ol @bng oria Ne 8s ol ARtz MREeroae i 76 RV gl BREL ™ e

operator scrubs t car et L f 1 i ; RrgfdB shows
Pt PPy SRR Gl bk 358 PloP atdaint i r preShlictPofioMmEGraD o1

repl acequiy G4phRRIRE & Bbild D4dd MBCENRYhediateidiseaen by cdnditsdnes 46B and t hree
jet outlets 38B for the oxygen/ ozone/ hydrogen peroxi de del | Verév%éiopﬁé

pressure, | ocpeeifictesamales ol campaunds that ganbesgil dr the Heatgeg PP

acconpanyi n rawi ngs-illu s th r AN 4 semdt ng to
Tho 1 hvath PORS, Bipentogaee RS SRS efeRE i Shley ok Yoffiuchs ol FERAPAEEEL 0

pr ogicded; o whiGhh@inkis BERriEIRARE Compaifids ofithd westjat anb atsmintibe Esarplds.f or
ease of {ransp’orta ion fromone roomto another. The instrunentati on and

control panelForarapledit? dovRekave beerpshomwna P a signifisantdals 1P e0RAFSHECct ed and

di sposed outsi de when the. apparat i S. pl | r r yuse as

Shoan | EoBTve fnopfe taeiaingBpee et A e s st (LOATE 8L 158 T

| oaded iL1oliBE 2605PB0EI-8460 LS sudh T Ridndstrd ditable dorsheieathicaniof o anot her
ge

room or or storage. .. . . .
conditions and disorders related to memory and/or cognition including, for example, attention

30 deficit disorder, ADHD, AD, mild cognitive impairment, senile dementia, AIDS dementia,

Pick’s disease, dementia associated with Lewy bodies, and dementia associated with Down's

syndrome, as well as CDS.
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The operation of the systemw || be readily apparent fromthe preceding
description of its conponent parts and their inter-connection. The cart 48
carrying ‘R,B%mmgent parts is wheeled into the room 19ctr§:1¢%§10qj0?:485'f ect ed,
and the parts are distributed around the room and connected together as
illustrated in Fig. 1. An operator wearing a hazard suit and ot her

appropri at e hratdéadn, wf-cohtiding YNRH lave bedreshooarnto dednvodvedsintthe wand 22. The
roomis sealed. Conditions of treatnent_are set_on th ontrol_ pa 26,
and t hecyippratestiv ettectsof neating both wovitrp flongalg. R -oitoa:\eﬁ 'h@?ﬂ’%cé‘rﬁ%eg@éi’ de gas
m XL U 6dls63 s Qhd ﬁ%@&@ﬁm‘a%ﬁg@. 64l HhainRedr mwmrs@mst@?.cm@nt ration,
relative humdity, tenperature and el evated pressure issues fromjet nozzle
38. Thepatienlatipmeapplkgesratioe underliesisayar! piogressive NS digowsigrspincluging hees

drapery surfaces ot her,.absorbent surfaces in the.r ing the
sur fac eg"tgtm‘f%’e‘osg[}ge't“i‘% q}\ﬁef’?f’ E) ﬁg(“BSPP St 1%e§564émy‘fﬁg‘%}%g%}%le%ge?rggg

Pr essur aRGh ABPY Aiseh D8RG jaGvill E&SYIb6dies] 48 wefl ab @Eminished OINS fuactiaf t he
oxygen/ ozone gas m xture. Pressure 1s continually nonitored by the control

panel 2festlting finr rawadte einknmey . cBerdixamples thedmpeiied Bivestion of o7 ¥ Bas the

tenperature, . hum.di nd one concentration.in.the h surfaces
in the POYIRIdRSPUYES h%@géot’ﬂé‘%{e?ﬁ SoH3 e {]%ebeﬁp érflglé‘%'gerge%% a%‘,ap ut are
sati sf a§é&!ddnyen@ bBinRfcBshiAde BoficiRabakiated With tHeadisdasn@ e eS i at 4l erot.aat.
especi ally when hydrogen peroxi de and ozone are used i n conbination. The

oscl0 | aticady ScaU$X 2081, O8cf W4ed7 3% s gloctivet ligands eandnflpence nguiopFAeati¥ee t he
oxygen/ ozone m xt.ure throu ut 1he, r.0o Af .pr t tinme of the
proceduP%‘,gWé}‘r{jTeécﬁ'P%Fo §qreas 19‘50685%?5}%"8{‘@ thaegélgp%)geﬁ @EJOES aces have been

scr Ubbe? = ﬁdsgﬁor%&ioﬂ@swéahiked X aeadhibglf9 tagh foematiohia \ayidnogerelpedoxi de
supply W Bse ), “the oxygen supply and ozone generator are sw tched off.
Then t hpathelogies dedt asuslzhgimer’s diseasend vatiaws othercdemegtiah(BitsT 88n 8% ont ai ni ng

gases, stroyi ng 0 i SSUui . rEM can
now be B%&Fn?%%bgi?}?fg?%éﬁ?ﬂ?o%ﬁ@%@oﬁ{%g |o§%§§b%%%{ghégﬂ& ld(fél,q_gand t he
' 00§13 PUheBtidiey (KiffardlOf. b1, USBiol EIRR UBNTALS: EXRPLEE GES Asstdly selentive
optimum conditions for use in the present invention were geterm ned using a
| abor at tigyndaphatreabarse ad agtividy edn sountar ths deficits of Alzbeigers agd ofgs acconpanyi ng
drawi ngs. A single pyre colony of each aerobic test bacteria, namely E
coli; P§§‘H88?&?ng§“¥ga’t§§*}sﬁ%sa; nmethicillin-resistant Staphyl ococcus aureus

(MRSA); and yanGRRY Gish hheshahanpliERtE oapeasisf fedRideve@pmiens forl extmglet 0 a
Col unmbi a agar plate with 5% sheep's bl ood. They were incubated 2]tss 350C in
r oom ai mefirogerSis-of 24e braur(FalkFEoeh al.hBeyglopmental BrajnsResgaigh 2084 0tii2e's 1 ke

i B0 i kit rtary 1y RiOrd PRPY TeR 7P, ABF GRS Pal METariand

heasur éd usl

spectro | 39 RsARRHVERD2P T SPRTRUS DY Mesutinrofl NiyRa cas bt esefofinser i al
di | utio@o@%g{aw AR A T h )8.1 M of origi nal 0.5 McFarl and

0] 0.
i nocul urprévgntingOr fredtinl conditjpnscorstisardérs assoeiptedovith imppgred neyrgdevelaginept, 14

10 6 and, 10 7 cfu/nlL ani sns r A4 triplicate, 0.1 m of
each sol'8t Y9 ?%&Ogﬁeg?d (33‘3?%‘?’h@0£ur agg&g?jcg}unbi a sheep's bl ood agar
plates. Two s@israPloRhctings withigtphffinkg feredapY YRS haye beenshewbjte uopdve o
ozone/ oxygen exposure at preselected concentrations of ozoneaét%ggrg,

humi2di t yattentiive andpegaitive perfomeinee orreslinieal anqdels thatags Edevapher °™The ot her

sets of were treated.as, c I_g{,) YY) 0DE] B¥ BOSUL Biotdi ofkept  at

room t erf%gF‘éAhMng‘wtﬁ’dtry dé?éﬂeé?&[{o % e, e%%e&gfoagger at usgl<gene§y ally illustrated

in Fig. lﬂfp@ﬁ%tiﬂ%@%attentiveness, and impulsivity. For example, ABT-418, a full agonist at a4p2
NNRs, is efficacious in a variety of preclinical cognition models. ABT-418 administered
transdermally, was shown in a controlled clinical trial in 32 adults to be effective in treating

30 ADHD in general, and attentional/cognitive deficits in particular (Wilens, T.E; et al., The
American Journal of Psychiatry 1999, 156, 1931-1937). Likewise, ABT-418 showed a signal

of efficacy in a pilot Alzheimer’s disease trial. ABT-089, a a4p2 selective partial agonist,

has been shown in rodent and primate animal models to improve attention, learning, and
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The test plates were nounted inside a disinfection chanber 60, the upstream
end 62 of which had an ozone inlet port 64, a hydrogen peroxide vapor inlet
port 65 (%izﬁib/ﬂ?%ogxa”p' es 1 - 9 described bel ow was bl 9?'1’%02010%9889 wat er
vapor inlet port . A cylinder 68 of pressurized nedi cal gradeoxygen was
provi ded, feeding oxygen to an ozone generator 70, equipped with

al t er nahémgrycdéficR$t ABTe@89 idiainofilentidB2 hgonidyj isprovatinebhe showmnadbicasgun 8 be

supplied via input control 72. The output of oxy / Qzo i xed gas from
the ozdnlet gbriezlarials (Wolepasl Eecgt #lo Bt‘WQg’G%]oPrﬁé“’li"ﬂ‘l%gS{’;% é s 2(36{;} dﬁhe@eens’

di si nfegti 6 eF AREP Hiiak iSKRBIp8Gnd¥ahAr Vvapor
to inl 215" 'p():gl?rt E’E@ﬁ? et %%én?@gt ?’on ch%rgér%%%%élgggg@g%ai ngd Izli

heat er /igRedc® withneIB2SNINRE suchtast ABP0d tand etteermenlsd@fficacipue sspreclinieriand 78, a
hum dity sensor 80 and an ozone sensor 82, connected e|lectrically, via

r espect dlingcal models 84 paigeAs garhs Hiaargly thas modulsite beth oand a4B7pctivity 4t hays
connected to feed b to the i ] ;

pressu rtéroﬁéﬁr agﬁ%‘m g‘g‘ﬁ?’ﬁB%“e“s", efﬁé(;%? Eﬁ; dl{(%éz{éosr%l gggéesﬁg g ?%%%rhg%&)s gﬂvgi(c)énct?)\rgg ItR’gn d

adj ust jlaeuREGREddi¢antgain, nebrodedeetante disvapoandotheri fi er 74 to control and
adjust relative humdity in the_ disinf e,ctc'bon cha

s ( ) %fer 60, alnd t.o t he
heat er / cool eSchizppbesmia isia conwplexdfisease thabischagaeterzst W sbpormalitidiiver . These
par anet G S cpfon CecthitioRl S boiths! BT QlidBRE fhphiCu ARt f@1Aleest @nd

aut omat PLEFANYy ERY) emselVes to these values as the experiments
Pr oy eSKRERks if\fhi®digeRe dasiubingta hedsued deficinasthesaweeepted 10 postineortkmpatiendsm end

96 of the disinfecti hanmb 60 | t 98, ‘
o b T e et 0 8 eullel ert Spoap desiorarone
cireul a@)g(%ciw ih Qé@o%ﬁﬁogg@g%ﬁg%tﬁ%a Sme%@&l hthdrResEichRBpRienfah T hesy M nati on

of the erimen nounted therein. After placi ng t he test
pl at es {eFiditsears ban®@ialiGed by hicosinis dighedh thattdperathat therd 7 INRAARIee kpEr ftrbnt .

The control plates and the ozone treated plate r | aced ,i i ngxlbat or
at the Sehizophrenia Bullel 998224 183uAM2s Streens: Keb(dettailr E%@ﬁoghaﬁ{n@?%gélog%g’ é%ﬁ t he

number s,0f 168 QL OLH BaR0hAR MBNGAER PiB2feif: o egimTRRSA es are

aer serires of tests as described above was conducted
on MRSA.AtGbutddR3Re effbds of sitonteganhshBBéanionse todtlad sorsosy gatpedBadsknett he

chanber to an oxygen/ ozone ni xed at nospher.e contai ni m,0zone, for
90ni nut els, PsyclzphamagatpegsBerk 2806 \]/§71ﬂ1n§is):liﬁ§}’.s’ &ﬁ?&@gg’é@é%nﬁ ates were
run. 10 mM volu | | quot pl ates were serially diluted
with i neEIPRIAS Btetigh] ‘%F?’S?@ieﬁ?%‘g{‘%?‘tsen%0~z , 10~3 , 10~4 , 10-5 , 10~6
and 10~7 . Coangslatidh@ifed, orteIB2SWKR et the spiaalood eoeuabsuaueotransmissiondpair ed,

and the plates incubated for 24 hours as descri.bed. The u@g&es_ of the
agago pl Abebeenasmcilted with the pasrirlieving efisgls o pieginic SPBRPBRYS G Y He el uat es

pl ated out for exani i 0 r ' : 15 hevNR b ¥ed
r epr odu&TaH§aRs; i%@pg]%roﬁac%ggfcgd{asn{ﬂt‘gggzzl%gg’?ge&%%i | gfl’]l%& under a

m O OSCoRty EferhbRkratdBeabsiaicgptdntionfos dettratmenitaf psinatatel, ineludongs  10~2
had 1 anﬂhﬂg%g?us (duprlai ca?ebpl a?)z)s), and no cfus f_ro%pl at es of higher

di | ut | oncutelpaincadite hanecotpenic paint BGUroRsHER pAIBXPRIEHLINS AYIBs d¥nded

conposi tions exhibi.ti.ng no cfus at f b | A kSHaghiesA 3. 35 | og
reduct i matgghpaé(},éaﬁgrgp{ggqrg y‘fecgal%%a’ﬁ’gé%&?gt&%ﬁ%l Ejl"l'ﬁr‘lgciaj cgei{?pé? i ment  of
exagpl e pl, YR deRAE Aeurdpahyg, HNerdass nluaopathy, alerst inpiryy, rheumateldps8¥iHg t he
test plates 1n the chanber to 50 ppm ozone in %\Hf%en at ZCDCdTegtrap gg%
rel ati veam,ostdparthriticpain bagpsdrack painggYs RAS, Vi i SRR UL Fact eri a

In the ¢l bdlge GREPARE hPIPruntOdGhadnil] fERHHARR,, regiealsediitpbiviare el uates
hypersensitivity, pelvic pain, post operative pain, post stroke pain, and menstrual pain.
Compounds of the invention are particularly useful for treating and preventing a
30 condition or disorder affecting memory, cognition, neurodegeneration, neurodevelopment,
and schizophrenia.
Cogpnitive impairment associated with schizophrenia (CDS) often limits the ability of

patients to function normally, a symptom not adequately treated by commonly available
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pl ates at dilutions 10~2 , had 374, 4 15, 4 14 and 423 cfus (quadruplicated
pl ates), 33, 35, 38 and 37cfus fromcontrol plates at dilutions 10~3 , had
4, 1, 2 f at dilution 10~4 and no cfus at high i i Those
fronlthquﬁﬁgggggg? treated plates revealed 27, 11, 42 §E5R§%H§%@@§% cfus
at dilutions 10~2 , 3, 1, 3 and 5 cfus at dilution 10~-3 (quadruplicate

pl at es) treamentspfor example otreapinentesittodn #typicelrantipbyehptie) (RaEXayMEeRl TheMed.

experi t o , epeat.ed,, except for. usin t est ani sm P.
et uoi noem aest Bh BT sbth Sk TBERTE e e Ut R BBk b T

| ncubat hfeetiﬁe@h&lﬁ?e}giegyéeaﬁ?ingﬁa%uléawiim&ctr&%éd RiRtf 8t aReddepRreErivashagount s
of 11 and 18 were found at 10~2 dilution, and active colony counts of 5 and
27 wer e] floetrad, Biol IPsy8hidirl,L2008NS51:AU95GheThwl, hetiviators of @ hegceptney @nrpgovide
detectabl e colonies. In contrast% tﬂe cont r o on-.ozone exBose | at es

showed BHfgireatment ornbanaRg coeRitiys fHpctiof insehizophreRie BARENt WO A REINg, ¢ | | di ng
10~6 . . I aghj | CTONNR 4 The
oxpor | nisRel pASLEECH B AcHRs ANSLEURRIN (hediindiontahn AN
t r eat i ngnd lembesdtyysicaiphegsychoticheowdt affiee impriovéd hempedtmatdey §pecifad xt ur e

contai ning 50 ppm ozone, ~at 80% hum dity,, for 90 m nutes. t he sane

r ecover §xappiey @'&"‘%‘P%@E’(ﬂ’tﬁaﬁe%‘}t‘ﬂst’c 1gs H@{‘@Fn]i"ﬁé"ﬁe Pcﬁéxtrm{aﬁetocaﬁﬁpbqe, pl at es had
cfus to i ; fiftdid et &tepiné, UldpeAdshephid i gikehad cf u
counts gf%@gefﬁ%ﬁ%@&a%{ﬁ%?ﬁﬁ%zoﬁgﬁo 2] (;ol?}lr}ts gf 13 gnd.SO. ate'di | ution 10
3; #hd no cf Gempouhdsyifahe tiventidnomay b&Eaduvinistersd Fioae ex eganthinationf(i. &l e 3

was repeated but. usjng Enterrogaccus .faecali.s i . in
esi st aRITTes AL Bfe & ROt SRS PR ERiy LD CONBn BRGNS D
exposur ﬁ]dlﬁleﬁ’g@(ﬂﬁ{iﬁﬁﬁgg Bf Wsihlglef phafrhacktigd Mo fermulitich donfdiniapdn80%%6

relative humdity. The eluates fromcontrol plates (duplicated) had cfu

count s ofore obthagampoundstaf irvsatien and enq efimes additional phgrmacgyiical @8ents, ass
counts of 402 and 3 i ' : ] A8nAMRarmeaclbtical

di | utio® eil(flﬁédfm%%ﬁgln g’tf(t:l%uér? twisd ogﬁ d%gﬁgﬁgl V%%H%fﬂ ut |a§lrllg%@§n. rg,iﬂ% contrast

t he gl uagas, ihigMWhRphrast phatrmiceati¢al dpbdge fomm)latiray & or fewaroplena sorpour@ afnd 29
at dilutron 10~2 ; cfu counts, of ;1)3) and 6.atl diluti orhoel%~3 oot 1laﬁt ‘%RQ 50 at
di | ut i offormmlay(l) ard enecqsuners additignal phasmageutical agents, May he admupiiteRg 1o t8e ¢ 9
and 0 at il i i 2Qin € OYbSsitRin Kh fixcdt ratlb bBEAANCHOe 7 . A
2.95 |oé’a‘?ée‘légécéte?%ﬁ]‘gﬁgmﬁﬁggbg%%7. 7 '%0911 to 4.7 10g). EXAVPLE 6 The

exper i magrediéntExahak @ tibletas capguds e dadhsigant mbebe adrpiniggredin sepaigfe ol ai n as
t he test, organi srp .but with 90 m nute exposure to ozone/ oxygen m xture of
50 ppm d2es ormulaPnsc and 80% rel ative humidity. The el uates from control

pl aZGS (dupl iypRLE9apnae deédde FOeUMIAIONS atedfed UBRIpDUAAS of theinventidn atid arteian
10~2 , 10 3 and 10~4 ; cfu counts of 369 and 359 at diJHtion 10~5 ; cfu
count s miord@dditidnal phatmateuticel agentomay be adrinastered atsspentighly ghesameing (¢-2.

dilution 10~7 n contrast,..t I fr hest plates (duplicates)
gave cf lgogcaﬁmngyiﬁr %6e%¥§t§liylsttj grr?gf%?;ggéfs %anegﬁﬁt "of less than 30 at
di | ution 10~Acuaddsaphleelivitastiof ingrafierits pitbe poarmatéusiosl oo sitioXAfAME 7

The experinment of Exanple 3 was repeated b usi.ng E. Colj | Strai
25922 adnyention 631 beyyajiadiserms PPIRINGH amGnRt 8%&?68%%& %’WP&UBQQE @P&%?yegfeeﬁt ‘(r’;‘?cxt ure

f i 1 ¢ ¥R batieny,-co 1 m
0 ?? pggﬁé}ﬁg@e?g%ﬁu%d]th&%&ﬁg é@%}g{ﬁge%ﬁﬁlpgﬁ g?ldﬁbﬁletny, comipBsifibhiodrRismbdoof

contTol up | cate u C(_)un t oo nuner ous to count at
di | uti orndifinigtratich. Thersdleddd dpsagk levebwill depend gpemtheractiviinoBhe patticylar ut i on 10

g, | EI :Jo(r:p%lrjn%%lsln(gftheg r50u?eno a%?nir?itstrgllclnlf%tlleosrévell%?%f .the%qdﬁifoﬂ b%f?)%me%te(afanﬁ tﬁ@d 10 at

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 to achieve the

30  desired therapeutic effect and to gradually increase the dosage until the desired effect is

achieved.

When used in the above or other treatments, a therapeutically effective amount of one

of the compounds of the invention can be employed in pure form or, where such forms exist,
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10~7 . In contrast, the eluates fromthe test plates (duplicates) gave cfu
counts of 43 and 38 at dilution 10~2 ; cfu counts of 25 and 1 at dilution
10~3 ; 6 Gofdorraddogdi l ution 10 4; cfu counts of 3 and 1Q-3 51(0 b3y 10 5;
and cfu c‘ggntfsﬂ%osiog at higher dilutions. A 3.22 |og redugt%%\% %g Pog to
4.6 log) was achi eved. EXAMPLE 8 The experinent of Exanple 7 was repeated
was r epmgthatmarsiticallylrecematde EaltsOestérs, Snridesy prfGEs260alts of prodeugsdhareefy gani sm

but with a 90 m nute exposure fo,ozqQne/.oxygen m,Xxture of N Qzone, at
20 00 stamBaoRd it the pESTGRcaR el P RAMEITEFEE p BhIs Ry fost SomBRISH

(dupl i cadreslhinpaRk &SripdiAH R ntérest iNYOMbIIdEoN With@nblor aforélphattriacéutitty? , 10 3
and 10~4 : cfu counts of 563 and 350 at dilution 10~5 ; cfu counts of 74 and

87 at dadcaptable cagiess. : Therphrateli thesapeutically effegiive ameyntypf (heicompeandzof the
contrast, the eluatessfro h i & ounts of
S aha et edfS R IET Mdfipt Sithe RORPAIRALE WL GRUBEY, ARtEasbhabE Ot S, O
count s génefit/astdravioalppli¢dble oGy tiedical traatchefit. it wall be ahdestoodhi lpneverditiatt i ons.
EXAMPLE 9 A strain OF C. difficil ems clinical strain nontoxi go%\rl%c.d#%ga
Queens \sitetel daikyyuspgepicthe cappends a F\%‘g?%‘f}""@ﬂféhq_ @Y?Wa‘ﬁ‘?a‘) a8'°6F 86 used
as 2t el MEARRL BsiGt wlio e LbpkldE sl oMot dnk C¥hé ieeiny L g1 owi ng

C. diffici anaerobic condition requirenents, for exanple), a
somewhathegtipbiitivatip teffoctéyzadoat tavgl foeimppartiad acprsisnewill dépendupen & Veiesty 61 st rai n

wa treaked. op 12-20 pre-reduced Brucel,l a bl god al._plat es: iLncubat ed

anZHisobfa&HW {peugingd eﬂgﬂfdfr E‘F‘%ggreet&‘.i %E‘ghﬁ SﬁY%ﬁ% O\%/Q% 4‘?6338%(3%&% P ﬂ)f mu of

steril es;%icrcffci donun@tRblAee; théepéalﬂvct @Inipsitionleaipl@redgehrtaey, tnayapsightf rom t he
a

agar surface wth a plastic sterile bacteriological |oop. The resulting
bact er i génesaldpaltls isenanbdienofithel pativat; she e @f pdminsyitatign, roytsRfRAMMMEANNe in a

seal ed tupe for 20 .mnut.es to r I k . jsve
for ns of‘n({)'f‘i‘ée a%‘?%elt'f)a.& eSpB%g? g?%éurﬁj&?p@ﬁg%h&v%%&%@nﬁtﬁ ﬂg%_tg’%gﬁdg%ggoo X
gravi t yudrin 20mBinatbesr tsin@aédtgtwitihthe Spavifes campoundremployey; bt liks faglorgel | s.

The supernatant was discarded_and the pellet resuspe d.j,n 5 - 7
mi | 151 i welsknomngn ghe medigalarts) FebeXaapes. “alﬁdveﬁﬁ‘%‘g‘?i“\?‘%gfgﬁ?‘iﬂ@h&? oS8 uspend

t he spores and r i N ' SR therapedtRREREE
t hree tfi?ﬁaeg 0? g’epc(r%o S(U:lé&]gtlgg‘fq% g{w%glhaglﬁlgéllﬁ%egtg? C%Q&eéfhf ?lEB cil et spg? és. To kill

any remandidgratedetinirease thaddsage antiltheddsiradeffeuidpedhisved. was pl aced in a
heating bl ock at 700C for 20 m nutes.. The.spores we | 09

et hanol at 4%@?‘?@%@%‘%‘?@&% FBWPQ}‘?‘@IS82g“%gﬁ?%ti?nrraa({@fl%{egéﬁgxd chfu/ m  of
Spor es. | @ RufthIrinddl 4R SHSRY, R RE/ER B0 WERhCRIDOUMESD infia bollg weigtpensi on

consi sts of spores very few vegetative cells. Serial 10 fold dilutions
of bhe MGHeQréerapRIvseyanibesh eird angelofFEom Abait OnkY eg/ke hadic weight 3beat/ I busl y

descri bed, and then inocul ation s. conduct ed byspreading Q. 1. h

di | ut i omgskgbodsheeight: flhdesits, @Aﬁagg}avre %ﬂ&f‘@%": Cafxr/l’&p Y@F‘ﬁ“g‘? “E.i“‘g%’? %eé? e

SPores was o%?soc%ad idistbn Tohsdfifentd, Winble dSREBmpLStiBAs M&tﬁﬁeomiﬁ@dﬁ to ozone
S o]

in the PPIRISTY At'e apparatus as previously descri bed, ers were kept as
cont r ol smohastor shiahelsiples tieerepfite make 8P the dailyslos&posur e t o ozone/ oxygen

m xture of 35 ppm ozone, at 2 1 0C and 80% relative humdity. The
subsequent incubation was for 48 hours under anaerobic conditions. The

el ugtes f tiehl €bRbEsSitioAsp! i cated) had cfu counts of 113 and 50 at
di | g?l on’ i)gmztﬁg% 10 andblo lat dilution 10~3 ; whereas the eluates fromthe

test plates shwiiedntionelsaprenidesnhannicgiich comREYONSLOMATSYEAFIEPPENS(4 | og
to zer O)of\{\f%sineecnmo%ygp pha?&(é(%ﬁl‘icEalllyoacceptable salts, amides, esters, prodrugs, or salts of
prodrugs thereof, formulated together with one or more pharmaceutically acceptable carriers.
The compounds identified by the methods described hereinabove may be
30 administered as the sole pharmaceutical agent or in combination with one or more other
pharmaceutical agents where the combination causes no unacceptable adverse effects. For
example, the compounds of this invention can be combined with an atypical antipsychotic.

Specific exampies of suitable atypical antipsychotics include, but are not limited to, clozapine,
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Experiments conducted to sinmulate the problens comonly faced in nost
nmodern hospitals related to decontam nating textiles such as carpets and
dr apes h%gzﬁio‘?ﬁﬁ(ﬁé dermonstrated the superior efficacy ¢ Tﬁﬂl\fz fob000889
pressurized air Ow over a nore static gaseous environnent n appar at us
as diagrammatically illustrated in the acconpanying Fig. 5 was used A
chamber rigpefidond, ofmdapihe, lqaiet dpenes xjpeasidnan; zotepne ilopenplangr amisthe tbeit Ahvfed near

one end . a frane 102 ho ). 104 .of fibr dr erial
(steri |ﬁ‘e@5?8f~‘%tdn§%\5§>8)ah° ‘H%P%ﬁr?i‘tyigﬂac\%]’{'%? FREROSIHAPS YA are 7 a% J’Bt)i ofilm
formed. th%geﬁléauglaﬂ%étmm.rneof@oxﬁlﬁmnumd@nﬁﬁai wﬂﬁbﬁahod%ruee&ramumemh dran
106 with rotary bl ades 108 was di sposed 3 cmfromthe gauze, so as to bl ow
gases wphaninaceubicalishenvbpiebletsaléy grodries of asaleeofanrOﬁvghth%qogcqwr “i‘Qfe c ause

physi cal |ta n of. th

si ni arPl§i'lr 1§ﬁaalggats ﬁlsg]%ﬁgherén‘% ‘pose ;bggl?dr? hﬂ&nﬁ%?g?{ end of t he
chanberac:b@&ablgo,aﬁmg it was exposed to essentl ally static at m)sphere in the
chanber. A control gauze, whi ch was é mlarl é’ g gnat eﬁ g éecel ved no
treatment, wabe phasmagepsicakospositions ekt igvert “rcgg FAdTmiserPd 9 BUTAR%| ow, 1 n
Table 1 1thaQiddnggr i al dil utions,
obt ai ne:c’in(gyh%% dg%ralgyé % glﬁsRl%g{uep? ﬁ%&%&éﬂgh éguzéeis gylrjbj ected to
physi Caintlagcritahedﬂly, mpmangwrhyqtbvatcrs dintments or ?nws)e bofralltvm ag an p&a of pasal

essentlally tatjic atnosphere are rec gt ances,
t hel G onBArakt f%%Pl&?FmS%F%‘ﬁ EIIRSIIPYC 3394%&5?‘?%{“ 0‘% g |"{‘/‘é“ﬁkn%trh8’gl'i 0H; 800
Wit h ans eXiDQSH R lihhidoRh. 30 m nutes proved superior to all other .

conmbi natitons i1 ncluding 1% H22 with no ozone and 80 ppm ozone Wi tlr;, no H2Q2.

In these expBhirmantwicaheompsitivas forgiarenterpl injegtion eepmprasehagmagsutical
QXS;?Phé)éﬁ%gtagﬁcsé%ﬁ% (F:(I;e]lgeléir}se ?rt h"@ 2 gvﬁ%&e s R61iHoMS 3@%% ﬂ?%ﬁgﬂeﬁ%ﬁgné‘gpé’rﬁulgﬁhs ot her

én conc I'n order to achieve a
6-7 | 0gaRPgb@leipawdeis for fedomdisitidnahtoesterile anjemattls soihtomsion dispepeins. and ot her

textiles are com*ronl?/ f ound, an ozone/ H2QOR n‘f sure :i\ i cat gr or. SI cal
agi tat oEXaIQPIQS obsuitahle aqpgausng rﬁ‘oﬂwe@%@ﬁ‘% EJGB"FO%H %ﬂg‘éﬁ At 511?%1"‘
resear Ch r N ehdndE aﬁ%g% @koﬂmgfmgvolmaﬁ% &écﬁlglﬁéru asdinev&e) gndt hr ough

a pressu applric of 2 - 100 - 1000 x
gr eat er yuiRbAZAHMONDRMART AbEetAMHRbIABLVES GlIND m&ua%m@lusgamm@u:such

Technical Field The |nv nti.on rel at tives,
conposi &f eyl QBB TSI %%ﬁ“@éﬁ%‘ifﬂﬁﬁ u“ﬁ@?%&@ %g?g(\%ﬂ gogdrgéy !t‘é?eatl ng
condi ti ans,andd dfbi 16 BYShOGseofatoanPusRds le’tlitdnpbyrﬂ%mhnmmmancquohesses
for preparing suc ounds, and i nternedi ates obt ai ned during such

pr ogess esyuirdd particfe snmnohe F@b@f digpersionnand By the etq fspdactadsyi chol i ne
receptors (n,élgg;Rs bel on fg?lg‘{ ?‘.E‘Eg{@‘gﬁ‘%ﬁmfs éép?é Hag@@ggeg@g Qktifn

channel s (LA (Wt’(%l roug out t e central nervous

system (e, eafflsifyi pgehtspmmh dising agents yRiiceentioRNS)he atidn gﬁt e the flow of
cations, controlled acetyl chol i ne di vi into

d d
ni cot i numcrroecwmsisPao etenwrwhéﬁcuwsﬁusjaa}%q)tuﬁTem‘}tgﬁ?ﬁ?' ﬁ%e(ﬂt%ﬁ exr?ﬁ’@heRs or
neur onal, DLE! toforufs Pﬁaﬂééolgégﬁ?)mﬁm MbRRe. aftealdéf}ﬁﬁ'béfd@slﬁhbﬂ@toﬂhaﬂd@n

i mpor t a®f” reg u unction and the rel ease of
neunst r aasekié agems f¢>m<huqnmgugabutsomom ohbwatesamdithe/like. rﬁrpmgﬁfba@@&twn&fm i ne,

nor epi nephri ne, dopam ne,. ser ot oni nd Conse ni c
receBt ort W&?P%’ﬂf‘eplgﬁr@é?ey‘lmﬁ?léér’? &?fbg @qougﬁ?agogﬁ l%?'g ihe u?éjgﬁ%}{tfs déh&m(? have been
targetedy gcﬁéﬂ&ﬁ@&%&lﬁl& ahinSiah MBS nddfealit s N &in el at | ng tO Cognl tive

an

functi on, arniin menory, neurodegeneration, pain tjon,
psychosi s andnsemeoagps,gatqrdfg to prsdengthe egﬁ@tqf@rﬁim&r‘r‘o‘ﬁﬁﬂﬁ? nl}’a theit ypes

of  NNRs a )s(cl)rls)%lorll of t&xe%mgg\{sor%nsgbgu%ane DELY; mtrlazl%ﬁ&uﬂmﬁﬂélﬁ)nhaﬁn@cﬂi ﬁJ erent

30 accomplished by the use of a liquid suspension of crystalline or amorphous material with

poor water solubility. The rate of absorption of the drug can depend upon its rate of
dissolution, which, in turn, may depend upon crystal size and crystalline form. Alternatively,

a parenterally administered drug form can be administered by dissolving or suspending the

drug in an oil vehicle.
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effect on regulating the overall physiological function. Typically, NNRs
are ion channels that are constructed froma pentaneric assenbly of subunit
pr ot ei ns %] ubunlts of nAChRs have been reported ch are
|dent|f|ed§a50%§ ? d, -b4, g, d, and e. O these Su[g&:?}{(ﬁ?ﬁﬁ)&(}%b
subunits, a2 through a7 and b2 through b4, promi nently exist in the

manmal i an br Suspensibns, lrpahd;lltﬁmnttotth@aratvlewompgummccalrmﬁm wppncbn@gg@t%éorem st

for exanp le five a buni t tor .a unctl onal
pent arreF pl%’(thﬂxﬁg?ﬁd;‘ﬁ%St?)aﬁs'l&??q?’@I {)ﬁ'yg)@beﬁwef‘? étft"socl,(%ﬁ% %%Sg er as in
tE;]e Caquﬁu&f)crggthﬁm_?ﬁglhﬂtgwalgggl%’tﬂh%&at{gg?ﬁ(é%?belg&?l@|agar-é§[a)tﬂCtt@?canlbﬂ anﬁt al .,
P in argets aterson, D., et al., Prog.
Neur obi olixturegtigered. 1 75-1 11; Hogg, R C., et al., Rev. Physiol., Biochem
Phar nacol . 4 74:
363-396) . Thgfgagegﬁgelj ane {’o]r ﬁg&ﬁx%eodrl&rlbut?(%na?ﬂevcgﬁ{pg)tgnd§ @{ﬁgﬁto\%gtrl?ncgag%

het eronﬁfcbfpoea@lnttailbwn&lebfe%r taxgemdmehfrery syhandsma@olyenﬁpnﬂrw@ubt ypes.
The NNRs, in general are |nvoI ved u%) co gnl tive &unctl ons such as

| ear ni n§PoseBIesrand mmictaspbsreh Theymat g?r l‘ plestyt filragon thrgugh a

Al Zhel d B in b 66 bWerflg EoIgd t

hyper ac z?c\ﬁtta }%ﬁﬁﬁggﬁﬁp% EBE%K ‘?ﬁ%‘?g?{gﬂegﬁgﬁg a%omem schi zophr%nl a, b| pol ar

d| sor decompasitignsawhiich mirgdwodiskepeed de steple(water t‘Pr(ﬁOn@)QihquSéefllKéWC&bleJ .J., et
Behay, Brain,Re B 2005, 162: 143-52; Gundish, D., Expert Opin. Ther.

Pat E%tsmeéb%‘m‘fgd"(‘@fy fo518§539: De Luca, V., et al., Acta Psychiatr.

Scand., 2006n;dctdble depot fores ard BRAdE B BIRIIAE nﬁ&oémpmaed infatrives obfhetdneg nost
abundant ni cotl nic receptors, along with a4b2 receptors, in the hu

brai n, vmlaoéegnadatbla polyrsersisheh esquivleeside-potysiyeolidep &%Up%th?é%‘o ? hal ani c

I
Broad. ' AP PoLym RRE By re%?‘ﬂt%&%%‘ﬂt’a%%%@%%%d(t%‘?at‘f%)d R ¢ of
a7 NNRs cifbd@snteNad. Ekghisles o0other Bibdegtddablzl ;mbyrhas lmme reody(ontbbasters) and
i nvestigated (see for exanp Neur on

847156) Dotveanhog dasks ey Bl dopHtmas aE%PfFBQVSF by Sttt B8 e
excl tab'l'b&o\ﬁ% s%’?%&%&% fs LeiGPaE cBinpSitit WalhWody aRshesnhi bi tory _
neur ot r aREM TLEr s €ad 1o neuropfotecti ve effects in experimental in
vitro nodel s Thé injedthhlk formoldatane c@rsb@stmlnzedxﬁwmk@npw ofiltetion through a 5 |

P B R 2004, 1 109- 20 th t
on_chahmerCaRR B By InipRiAn s SURARY g ndhgRAror e RIRT e

expr essi 8&5 éétﬁ&t‘sf(ﬁmcﬁle&ﬂ YRS slafpRfed hiﬁeﬂil%mailél‘yor oalnt sferiitd inferctablee,
exhi bi t Patl vely higher cal ciumperneability conpared to other NNR

contz()natmadnan{tstaprlércmowﬁarrple Daj as-Bai | ador, F., et al., Trends

Phar macol . 3 g@&ﬂ]% SolLRebU! SO
inplicated i njg%ée%épgéazlgg |%%e’?a\£'/]\géﬂe I{b%(l:onf% 21b an ggga%ot ential anal gesics
(see f Orsug%ﬁﬂmtsecan%|fbﬁﬁulate&\accfbrdlﬁg toﬂte kaownEaxtpusir@puitablEdéspersitgt emt s, 2003,
13: 287-2 Qurwitz

Vi ncl er wetting #Bepts a@gﬁu,sp'epqi,lpg%entn EB"SSterﬂSG'@eCt% %iéﬁﬂa%fnfbs@ Ca%z?ﬁ ﬁesnge
H, et al. T KOk ldehent Mr W
ot ale b %talﬁé%blu%{t g epelﬁ?l'é&o?@hﬁﬁgogwol?%q{%gltox:l@ {)Slge%g%%l ¥ ﬁ%@gr@ fl\l/‘fﬂt .
Exp2s QJlsﬁlveﬂ'thﬁlbh ad as@aﬁsn mZI)B)-T)ptah&dloB 0Am890g Jhe dch@ptd)}e selkiclgs pd :pq{mttq—,tét@b

b h pl h
 ml ud a0 ke GBI oA WP RigEer aBror Iha Tar e he B RN KBEhEbaa

Neur obi g}, ad@tggﬁ stetite, fied o@léfg?e cdﬁ%ntﬂ?ﬁﬁﬂ?kﬁplo@@d B&\R§olhaue>r lbespendingked to

conditi ons anddi sorders related to attention deficit disor de{l ADHD, AD,
mld cogméditne Fonﬂm puTposte, any diandefixed ilrean he eanplasied iincluding symbetis MPR% A ey

i sease diegser. Qo Ftyel R P AR a A th e BERRSHORRL T 2 Cog)

anong OtifREwablst em ¢ activities. The a4b2 receptor subtype is inmplicated in
attention, cognition, epilepsy, and . pain coqé %Q%Pate son, @) etd r%l .
Prog. Neur obiSsfid d@@w fogng for pial pdministratiop nglide capseas GPlet RS PRY IS ant

al kal oi d_ni cof i KO OMRoRUINMPRBA LS thE ehvRAGHRE, mixed
account i % agf%n hénf) oes%ggt? % {c'il)lll‘4 SI cal gffects of this conpound.

Ni cot i newnlsaﬂqassmfle mear;xhutmtmeenndadimaecbpmbd@wnmuah@S seshwintcitiase 9'é¢lf>tJFWﬁhce

Cf oot s MRS IRTY 81 0 orareRuue patt & BN ARG St L RL-REL AR RN o @

effect of nicotine at a variety of nicotinic receptor
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subt ypes. However, nicotine also produces adverse consequences, such as
cardi ovascul ar and gastrointestinal problens that interfere at therapeutic
doses, angolhfyASRkCtive nature and acute toxicity are yeljeNsBRWdosso
Accordi ngly, tf/1ere is a need to identify subtype-selective corrpoungs t hat
evoke the beneficial effects of nicotine while elimnating or decreasing
adver seandfshiglic. ackl b birdetsisechrastarbarymethydsetiptose alginates esgbéinand t he nost

f t | ai nt . wWith which ti t t hysi Ci . Pal j.
conmion! BPEUBHe R ekABYne svetpeor 230 Be VBt 148y B EREG LD ik hatifie
noder at f%ent%@gcﬁﬂﬁaﬁhgalﬁ@ﬂcihﬁi&rﬁdiﬁ@, p6tatd dt@apisca N&eh it a)d, cbiagincept i ve

pain is the nmost well "known type of pain, and is caused by Lissue.injury
det ect eslitagesnand soalfptro carbanatei selutien eftandifjeiagpnts Apeheas RaRETINHD@OSOTPHER site

becqmes a source of ongpin [ e ' L V. .Palk can be
expgri ey s SH %,qug%lnfa?y grr%m%(?ﬂ]nﬂa&&hﬁl d @bQMetgﬁ%hg‘%ﬁ%%x‘réﬁggg& lr(_a

consi dejleshol asd!EK cerdDfoRSRErMe, Iaibsorbdits sughadsrkaatinl atdebertoniesdaygradial | y

di m ni sh as healing progresses and di sappear when hfalli ng ll;js cR | et e.
Exanpl elybreanstaich ap e, celsiuny siepraic MagREIRIB Saral salid BrI3RByisPes ygﬁ'a_st - op

PAI 1), AR5 10851 4 e PRI ik S AHEPERE! B kn QA diRabdi @CiabRs #id N4 fikd Lis) and
bone” fractures.’ Even t ough there nay be no permanent nerve damage,

" chr oni gosageformapiy aleo pamprisedsiiferiag hgents.sone condi ti ons when pai n ext ends
beyond six npnths. Exanpl es of .chronic nociceptive pai Byl e )
ost¥bart hri t$%1}‘j]?91’éﬁﬂ§&{95‘?8§315‘c“h‘f r gypg,m%aS%Eggwpfégﬁgﬁ% ik rgg%%gﬁ?do}}lasrd( e.g.,
back paﬁfggd GANF&pshat BsinglattosDBHMARBLEIrGs Rallinsinigii@bleoeldr asighpai n

initiate o% causgd by a primary | esion or dysfunction in the nervous

syst eni pdlyethylend glyeolsat i onal Associ ation for the Study of Pain. Neuropathic

pain may ref t Q. peri pher al i i i i gy damage to
nerves, or tﬁ{‘%é‘ﬁ‘(dr Saﬁ*’eﬁ’r‘%&?ﬁ%%gg?%? &ngﬂigﬁlefglggﬁgggr@y%gg%ge to the
brai n, Pl'eﬁiu@é LRIR colfingPindaheltsudh alentenpeddings pad othescaatingawsib&nawadn wi t h
noci ceptive stinulation, although thepassage of nerve jf”P,“' ses th tani S

ul t15at tieyhpemasenticad forsulaiing agh, thex cah gpiioTadly CARIAILERACITRING ABEMN BT Wbt i ve
and neuropat hkc pain..T i @ht(s) NGO P pAF&EntdalMi Hhea r ange of
pai n syﬁlaggﬁgga ngé%i}té?lggm{eﬁ%%gyéeg&%ﬁgﬁf retgs)m)g}? cgm’rpnrlly ]\g: agnosed

pai n typ&afipardofihepaestinal nadtin e delagediinaiiesri Examples pfimaierialsaisely for

neuropat hy, and HV pain. |In additijon, neuropathi aLn |\ i.agnosed in

pat i ent delaying release @ theacgxe 6$e“6f’?fb¥1°@'|d§ BPlég}egl,c Sf'lhéé?rgcg% ﬁ?}d %?g‘lismryal gi a,
trigemnal n ki Stk RELihgl daaihiRdrich ark hesferablycuppositaties whichhant om
i b, headac?ggﬁ,?)loglig@alsefylP gest arnuérrlber of _o.trher. di gor ders of ill-defined or
unkpeWN car bgpreparBdby misingrtheicerepoundsl pEis insentionvith sitaploosdENafiee
possibilities for treatnents of .such indi cati . | FdH &k 8Htd atAl t hough
cont i nu&¥TigrsrsyFh as g‘chabgﬁﬂgpﬂlggtgy °6° ﬁlr‘}ggft&’gaa%“ﬁ}ﬁ%@??gwh%&*‘g agoni stas, r obust
ef f i cacypiibnPRinihefRireltft ligiitae Bodyteperanangad dferefortandlf intbe secawrs o€i at ed
with their use, ‘albeit to differing degrees. In light of the significance
of chr onaginglaamitypaed tehease theiachYs e78PQURt heir treatment, it would be
beneficial to.identif iSRG ehaFnsbeb Qe TR ceppablé | cul ar 'y
in a manner ?ﬁ%‘{'g?g%ﬁgefw ve?ggg%gﬁgﬁnitagﬁ?c “effect S S_SCh 221’12 at Iit@he

gasbs oi RhRKiémamiGyeheRbntsoltioassas@hsions, sywwpb dnbelipesr tin edditien yo Bénef i ci al
to identify conpounds and .conpositions that .offer .. p. i t: | den
the theRgiHERMPOPAYHANF bqwﬁﬁe £ AQTESTA%Y alagbeﬁ{ %@Eﬂﬁﬁ%ﬁ%‘% %eﬁie{ﬁ(tzl\é!d

ef 11 cacy i Lo DAGR Al S Aekfer oP kP Sl 612 {s0RIBHizAg dcheiand enutsifiers ecboass
system di seases suc s cognitive and attention deficits is adgso desirabl e.
The act iewtiyd yicaholj sepidiialoetol, ethyhoaibpnase, ahylesefateabedy balcehed beagyIni st rati on

of subtype selectiyve NNR [i ds, The | <RI, b AGQMrSt

agoni st ?{’eﬁoaﬁarpfqu e“ﬁ@&ﬁ"gtﬁ%&(ﬁt%em’ iggysc o%ﬁﬁ'ﬂ&ﬁ&l‘g@lﬁr\;\%%gﬂgéﬁ% i rll "t r eat ment
of ¥ari QufomRedidrbRIngl, $6fCi 8, ofilé,vastol) and sgsanedsls), lehtcerodnsel ecti vel y
denonstrate activity at a range of njcaoti n'i: rec;aqotor s#[Jbt .Pes libd;cl udi ng

t he a4b2etaalddmﬁﬂﬂm¥al&©bolkmmhylplﬂe %&‘Plﬂab‘% PHyRER Sfess © %’r%' e conpounds
that interact selegtively with a7-containing neuronal NNRs, a4b2 NNRs, or
bot h a7 "&% r%%%ﬁre \Rs conpared to other subtypes. SUMMARY OF THE | NVENTI ON
The invention is directed to di azahonpadanant ane derivatives, conpositions
conpri sing such conmpounds, and met hods of using such conpounds and
conpositions. One aspect of the invention relates to a conpound of formula

() (1)
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wherein Xis CH2 or GO R is hydrogen, Ar 1, Ar2-Ar3, -(CH2)qAr3
-C(OAr3, - C(O)OAr3 -C(ONR 1R2, -C(0)-(CR xRy)Qg-Ar3, /9 ’

-C( O - ( CRxBw) fli %5 yﬁ) -C(O-Ar2-Ar3, or (i); (0 Ar1, Ar;FTmOﬁ%%Og%;’e each

|ndependently ar or heteroaryl; Ais aryl or heteroary
or 5; r and s are independently 0, 1, 2, or 3, wherein the total of r and s
is 2, 3 or 4Bemea ngemyddu@gemhmrala«tmosnm ican alsy inclugieyadnvRts sudtbdser oar y! |

het I I
Py ogett mge Y o RE o ingRE SRR i, 43 S iRy pRRERERCTT Y

the aryhgend heteroaryl nvieties on aryl al kyl and het eroaryl al kyI groups
are |ndependently unsubstituted or substituted with or 5

subst i t uent s Desagedpwas for ¢epi¢ah er fp r%r‘%ﬂl‘%‘t‘ﬁtfﬁm&f"félck’mpou‘é‘i R@t‘i‘% al kynyl ,

B?l( 0 enlnv%é%ﬂ\omcfu%{)at%s pa@f 3%3{'?%(39?&% a%%?sv%wggrg %mtﬁnk a98ra C( 0) N(R

- C( 0) N( Rhia)ahf33s )patchéd( mﬁéﬁ&ﬂ)wmpomﬁaﬁﬁé(ﬁb@mm l&dﬂﬁﬁa‘?@ém@@‘lea)

N(Ra) G O N RD
R R ira Pharmag eyt AR AP bl GBI Rk ecdoq pfssematysor Suffars

- (CR4aR @ $
| ChiaraEy SRS, ool ML SN TS BR

-( mjgsgggain:d\t(dg?mgpﬁ?ggemg GihaRbBa peory( bls:(r@)em(lw | a),
whelbin kit i s Bl KR e i WERER S dh e, G OBy
al kyl, F&Ldﬁydf thi$gnveftion, (a%zﬁ&lﬂa&):g‘etﬁﬂe £ ails, atfamqkaraiﬁnslrsltz&m;e is
|ndependen ly al kKnl hal oal k , or -(CR6aR7a)n-X; FSa R6a, and
©@a

R7ah ?t tlle(?mantbccd clerivaiives, éa%wthsﬂmmtsllvowd%&ewt“h%{ iggafid, @y |

or hal oa h occurrence, are each independentl
hydrogeﬁ %‘Inﬁy?fe%eb?r ure hefe%?m and n, at each occurrence, are ea%:/h

i ndependent | Poﬂv,der% and ,sprf&ys 6dn Gointdin, 1a1addaaointa)ﬁ1euomenmals dfghig imyention,

-0 (CR4aR5a) p- O i.s a dival ent %u ue t. attached ntcar bon

at ohg oflactess, taloysiligic agidy alpgupym hy t CEGR sblbcgtﬁsraghgg yaméc?ehé? TrocYel e or
cycl oal ‘ﬁ,él(tuéé@*bj&ﬁésé‘ s@@sﬁf%@ Sﬁaﬁs”tﬁﬁ%ﬁ&ﬁ%ﬂ&l!}%dﬁ'&ﬁh‘Bﬁitbﬁlbﬂyﬁﬁo@é’llaﬁtstwbh huit ed

with 1, stituents selected fromthe group consisting of
al kyl , ahloeasﬁuo,rol@ddkguaybops hal ogen, cyano, oxo, -NX®2, - ORI E -OC(OR ?b

b bR o LT i P 5
-(%L%@%@&%@h?s@%& 5 @%w%“éﬁdfgﬁb)(m%lpmdwzhbe%gld
- ( CRabR5bYstarBeOLRBomes e@inbmgbbmw) oty lamsiigr hyd( w%seaea‘?@

- (CR4bR5h
- Crabrat PRI By iyt %@Eﬁ&éﬁ%‘&%ﬁﬁ%’wgm ) ()
- ((31 ((331;425?,8%?36%?@1& Gpd d\d@E{khl): (oRB(b)nd mg(:jymsloaiekyiay bandedh aTlmfapﬂcwnt CRNPOKRNSABL,  at
are each in t
ot cach meseims Gireansy T HACBAHLIRAIT 1 sepPopar ol eI oo b R g Rob.
ﬁ;l gglc E ﬁ?gs%Waﬂs&c Gnd He8ike2qMe PRIGRENERAS A thy fitOAEHnd Siatingiedhosphislipids or
25  and phosphatidylcholines (lecithins) used separately or together.

Methods to form liposomes are known in the art. See, for example, Prescott, Ed,,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N. Y., (1976), p 33 et
seq. |

Dosage forms for topical administration of a compound of this invention include

30  powders, sprays, ointments and inhalants. The active compound is mixed under sterile

conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers
or propellants. Ophthalmic formulations, eye ointments, powders and solutions are also
contemplated as being within the scope of this invention. Aqueous liquid compositions of the

invention also are particularly useful.
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&, at each occurrence, is aryl, heteroaryl, heterocycle, or cycloal kyl,
wherein each & is independently unsubstituted or substituted with 1, 2, 3,
4, 5 ' | ected f th i sti I Kk I,
2 gyt RETUEHERES ho “oxo, -Nop. - OR b, -o0(0) R | b PeBa N (Ray
-SRI b, -S(0O 2R2b, -S(O 2N(Rb) (R3b), -C(OR b, -C(OOR Ib, -C(O N Rb)(R3Db),
- N( Rb) (R3b) , The &ériaguat OpRtHebinvenNoRajrOsed)sed i Hig)form if Rhyr@aCpui(cRlly ( R3Db) ,

- (CR4bR5b .. - ( CRAhR5Db ORl b, -(CR4AbRSD ORI b,

- E cmm%%’??@@%éﬁxé%f? E’é’b‘% ?l‘or%aemﬁéém a%‘%-?a,m O(C( CR)4bR5b) m S(O) 2R2b,

- (CR4bR5b) m ﬁ(s@{ ARNGRAL GiRERen-coh Pt EdrDeRplabornizEédRéthSBED agents(49) ORI b,
- (CR4bR5b) m C( O) N( Rb) (R3b),, - (CR4bR5D) m N( Rb) (R3b),. - ( CR4AbR5b) m N(Ra) C( O
R b, - (loRebriky) haliders)a(aonextiyll ethyl, proossord byiv shlregey byogpire) fmfésaélfies;

cyanoal k. a hal oal ky.l : ..0r r i Ggal : 1-4le,
carer ot syb e el esyimentil, flaPVE ABRER bl SR SREEERAGH ShanPhdidefElch
phar macgiddcoRlave@Mgsistyl ambstearmchlsride, tronpdeyndd iafidésharylatkyd iialides.suSuch
conposi tions can be ‘adni ni stered in accordance, wi tﬁéa HE'[ ho‘(}) of- t.he

i nvent | erbengylgindahegethyl bhsamides pndothges, AXagE Picoil-sefihlgor AisPersibleprodhcts or
prevent | i thons and disorders related to NNR activity, and nore
particu rgmaéjgtgi&ﬂ%h activity, a4b2 NNR activity, or both a7 NNR activity
and a4b2 NNREgarhples bfacids Whichken baepployedfo folm phamneareitieally aiceaptable arid

met hod of nodul ating, a7 NNR acti vi. a4b2 . NNR acti Vit r t - NNR
ot 141 t it 345 30 seeh poiresic S nDHBIPR RO Ekh Yoot a3 Hufic
prevent j ng an@bh&gh&ié 5 GAhhD LA EYEN dsiencaReMIFdree Sciddtridi sk, glicenic
related to a/ NNR activity, a4b2 " NNR activity, or both a7 NNR activity and
a4b2 NNRidohaleictagid, oxatimaeed and suseigiopgtd.i cul arly, the nethod is useful for
condi tions apd .di ders related t Nty fd. Gi [ i ; AD,
Par ki nson' s iagggé@?nopm%]}sectapg)egr%)gﬁegﬁétﬁg? hgﬁﬁg Ezilgp n%é%?%?lggggﬁmril@tegﬁggfi cits
of schi gppiihsilinds 6N invéiitlod byagRiting weaiborglic atidiconaytes syl arenor y

i npai rment (AAM ), senile denentia, AlDS der{gﬁnti a,. Pick's dbsag se, denentia
assbti asuthbla base beahyasibrihydsoxide marhonate 08 birarbanats ofia Rhappggrulc S'ndr one,
anmyotrophic |ate - ' ' aficPrneRy SecSidanbseRRARNRine.
functi Oﬁccggtsah%rg%tggca\?&%b%?\?glmwagfg? ﬁ&laﬁljcgirry, a’cufe d[%}inn, ch{on.i c pain,
neur opaPhirgnapaititallpacieperdld salts pelude, Witlaoeiyotilanitddribl eations baspd paiafkali

i nfl anmat ory hyperal gesi a, post herpetic npeuralgia, neuyr | es:

neur al gigtaltiprdlkaline %Eﬁr‘%%lg RYF qslﬁ\t/ﬁ]’%‘t fsﬁcﬁ'ﬂlmp%?}g%?bua{?’hc?}!&'ﬁg’%gélﬁ%uﬁn P f}?d .

" heurnt gj, thiffih Raid i B ke, B RAAGHE GidibiGaRAinimoRid ang ambacdatipns inclulys pai n,
vi sceral pain, cancer pain, dental pain, headache, mgraine, carpal tunnel

sy nde omamnidniumgahmetylaneuenismstetraethglamazpniya, WF@YHW@%‘HH tivity, pelvic

pai n, post operative pain,, ROSt stro I t g | smoki ng

cessat i éﬁ?etﬁwﬂlgfﬂ"é‘fmsté‘ﬁéeitléﬁa%fmﬁmhEﬁ?@ﬂ&&%{{r@;@’t (f{gl?l Sllélgﬁhp illélgi i ons

associ alaf1Mhhbnid PRRLUAES lik@NOREr edphesentatied emgasicandnesausefdl fonthofoowation of y
activities. This invention provides nethods and colg)o'ﬁ?igg.i ons fﬁi i Q[g(fci ng,
pronot i hgsecrddiiamesalis Hsludgethyilensdiaming, sthanplaming diqthanglamine PIRArGNG ainq o
present invention relates tomethods for treating or preventing pain,

i ncl udi RPFEL Ceptive and/ or neuropathic pain in manmals, and particularly
in hymans, Ccq@uMpoundgof the invdtiomimay exisngs prodivgst Pradeugsasitha iaMetionEap & ept or

ligand; and (ii)_ admnistering a nicotinic.acetylcholj r subtype
a4b2 al Irepidlriransiosaed it vivo o a PRENHEAMRAUNG of ngVT%{%},?{‘ ’ f@? fg' )écrﬁﬁ\g/’reﬁ y’?o treat the
pai n. id i ! BEoiPliSaRSbn IHirbvided & B Hiputh dntev tSrelt Rt  of
osteoamgftﬁg%gﬁé\%yxga&rﬁ n%stleri ngnﬁrherg eut i Q%ﬁ effecti VS am)émt of
a ni cot idnigs BMNGvel DelbivdrpSystemep¥ o4 efithe Yo Sadpmpasipmstesies. A EAReEB- or a

salt thereof, in.conbinatjon with a n i QLG ' i d
Tgand, Tty iSRS Capis LBt A oBAE PHFAC LS ARGERLGH an
cor’rg@unq%rgmgstdlggﬂcorrpri sing the conmpounds, nethods for using the
conpounds,” and processes for preparing thegggggounds,

; i le5a el 31? hen
i nt er nedi at esThelineention alse contempiatecRhagpaceu arcepable gaupPyRsAnal yhery,
DETAI LED DESCRI PTI ON |.n ; h V@06 btranstbah&sont 0
conposi tAABHTSSFSH S Pr%%'e%‘?ﬁg%ghﬁ{ S%ﬁg&ﬁ kg‘;’ etggﬁ%erwﬁgﬁ?%%%l)l as descri bed above
and at lig@sdonfpoandef fopaelat()cal |y acceptable carrier. In still yet another
aspect, the present invention relates to nethods for preventing and
treating disease conditions, such as attention deficit disorder, ADHD, AD,
Par ki nson' s
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di sease, Tourette's syndrone, schizophrenia, cognitive deficits of

schi zophrenia (CDS), mld cognitive inpairnment, age-associ ated nenory

i mpai r mrenyoGiMMa3a0sseni | e denentia, AIDS denentia, Pickpgr@inggidmessdenenti a
associated wth Lewy bodies, denmentia associated with Down's syndrone,
anyotrophic | ateral sclerosis, Huntington's di sease, dim ni shed CNS

funct i oh GenevaliSyméhiesisi t h traumatic brain injury, acute pain, acute pain,
chroni c pai N neuro i i i t i ] i j tory
ai it ramaD G PAER B fieBatd o SSSHEAR cbiBoRfshe A O ndr h AEEE.

neur al gb@syrihalRgirocess i bpaidiboliP@rbdesieat Brbpartion phtheycompennds dafttheir y,
rheunatpiJlarthritic pain, osteoarthritic pain, BuLns, back pﬁgn Aﬁ¥e pain,
vi scer alnvgafion bycmgiakeligpogessefidneiafe g&smcw&&&e&@ﬁ e hpman of FUumafbedy (7 ¢\ npe
syndy orrgivo)f(g r8£9§§’és®c@urriﬂ§wi bitdoS, sciatica, pelvic hypersensitivity, pelvic
pai n, post” operative paln; post stroke pain, nenstrual pain, snoking
cessation, i $hegmtbesissepemppundsinfdotmmeds (I)gre exetpbfindm Sehepiesdat.i ons
associated with di abetes, anong othSr %ﬁagenic and neur oi nmunonodul at ory
activities, using conmpounds having ch la of fornmula (1) as descri bed

above. In still yetnanother aspect, tke present inventi relates to the
H e (D) ] t he Hﬂﬁﬁ%gctdrei%f a nedi canent
20f 1 ' se gndi ti uch as
BHD, AD, Pd¥kinson's disease, Jourette's
syndrome, schizophrenjya, cognitive defiiagits of schizophgesia (CDS), nmild
cognitive inpairnent, age-associated nenory inpairnment (AAM), senile
denentia, Al BSondimedin Scheieck ascodipoond of fogmrtar(tli2) cas boprepeeed figmA Lewy

bodi es, denent, a .assqciate ith Down.s s [one, ' r.al
ccl b os PPt S 6ot G Bkeno b et e SR AR AR BEL L 1
traumat 'Flgynﬁ,rﬁim SyRihdEiY, 1992 U1 GBOPEISR,) byattaemediwith IpfikeyilamipaiOrsulfienic egdt hi c
pai n, nocCiceptive pain, all odyni a, i nfl anmatory pain, . inflanmat oy
hyper al gesflaxingfetmiheeidas desaiibed # Brampladulemiawnd £1-2)earr they %{edér?{%‘bet ic
neur opat hy,.. H V-rel ated. n Q -] 0 9 i hd 1
pai . oS BB AR Ry AT o CORMLR WA fdrbidg I
cancer  peiuk topestiub compsund@adjas escribed)imExmmpledr pal tunnel syndrone,
fibronyal gia, neuritis, sciatica, pelvic hypersensitivity, pelvic pain,
posi5operative pain, post stroke pmqﬂmﬁﬁ strual pain, snoking cessation,
i schem a, \gepsis, wound healing, and other conplicatNons associated with
di abet es ng ot her system c and neuroinnunonoduﬂ%%ﬁi%ﬂactivities,
descri be e, alone or in co QB Loy | e e pharnmaceutically
: N
:

] o Wit h at
acceptabl & cayrier. APROAr i ous er _]gﬁpyécn&h present’i nvention provides
at | eastane Mayi abkeATHACloccur’s e than efie ti fei gR'|UPSL t uent or

in the conp®und of present inventio
Definition of a variab on each occ
definiti t anot her occurrepnge. Fur r inati ons-wf. substituents are
pernissiblgjggly if such co in%l;ons gégﬁﬁggggéga Ietégiﬁgunds. St abl e
conmpound ey conp nd<O% i a bé“isé#é edfromar ti>on m xture.

Al t hough typﬁCaIAy It may be recq§nized that an asterisk i S\used to
indicatéZ@hQ die exact sybunilt3)conposition of a receﬁﬁé}(y%\uneah$GMW, f or

exanpl e a3b4* indicates receptor th contains the a3 and b4 proteins in
conbi nation with other/subunits, the ter .7 as used herein is intended to

r any ot her fornul ae herein.
ence i s independent of its

i ncl ude regeptors wh r%jn t he exact subunit nposition is both certain and
uncertain r exanpléfé%é‘ﬁ?%ﬁ herein af, raclu ho ric (a7)5
receptors a7* recép ng 'ch dengt €A NAChR contain ng at | east one
a7 subunit. aN Definitions As used in the ec)ficati the appended

cl ai ns, &h$b§§LSQEﬁPfied to the canbrrady, ™ ol owi ng té s\ fave the
meani ng i ndi cated: The term "al kenyl " asRlged her ei n,@fpapgs~a* S+ai ght or

branched hydrocarbon chai n contai ni ng igpn12 to 10 carbo ! nt ai ni ng
at | east one carbon-carbon doubl e boné. Represent ati ve exaryyes of al kenyl
include, but are not Iimted to, ethenyl, 2-propenyl, 2-nmethyl-2-propenyl,

3-butenyl, 4-peftsehtda inBcRERERY bompouRaPbefyulad2nBt (2y2); (2B 2-any(R-5)2amd

3-decenyl . The ternl"alk%nylene" neans a dival ent group derlv? froma
st r ai ght(26%), wheminhe A nRhRdr adarisonargfas fesshiped inghe Summagy At Yeons
containing at | east one double bond. Representative exanples of al kenyl ene
include, but are not limted to, -CH=CH
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, -CH=CH2CH2-, and -CH=C(CH3)CH2- . The term "al koxy" as used herein, neans
an al kyl group, as defined herein, appended to the parent nol ecul ar noiety

t hr ough 8\98%%919920@"0”‘ Represent ati ve exanpl es of al ko’ﬂfﬁd%fibfb%%o%wt are
' to,

not limte nmet hoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert-Dbutoxy,
pentyl oxy, and hexyl oxy. The term "al kyl" as used herein, neans a straight
or br andinettios ann bepegpareddran apippourcts aif foroor Gi-B). Mgprip@mds of ormglac@drHon

atons. The term | ower al kyl" Qe alskyly"” n ok Al r branched
chai n hﬁ&r%%?‘fc?ﬁﬁheah&bai‘ﬂf%‘dﬁ'{%c H A AT G AR R kyl
means  a A3 R{EIRYRICOIRNE hedridRgiio adli OF eEAIIRON -6) BiiRdiflg BEnditidrs Khodartbon

atonms. Representative exanples of alkyl include, but are not limted to,
met hyl , thashykilledimpthe pstiwhichs equpbpearboxyligaeigs to aminep ta generate amses yill

tertzbutyl ..n-pentyl i tyl; _ |, .3 ,
275 & ettt oL BRI EO) Y i s B etich st of
n- decyl compeurdsonMforaduiy (IpNExamplansf conditicab knéwey toggmeckee ametds fioom aixtureai ght

or branched chai n hydrocarbon of from 1 to'J[,O,cgr bog .atons. IRe resentative
exanpl eof arakprylicarid andcan araine ppgludg but 3gs nqtilimited 4o pdding @goup m‘%ﬁ?%ﬂ%) -,

- A CHB) Zien 'iﬂﬁﬁ%}mitéﬂdz T8 GiRethylamiA: g@@ﬂ&%ymaﬁeéiimmmmgé} :

The ter &t as used ‘herein, ne straight or branched chain
hydr ocafBDCILgEDAR),clgnligiclohegyltarbodifnide (DCC) Abik@roxat busazetidingbphesphiniy  at

| nohthao chigERe APED O e b-oB 2R ko PTG N1 B BTATPRE oyt

3-butyn oPSTHo¥hAke (FRATAUL-(R8ENIYiazo TSNV R iédramathy lis@rlumer ei n, means
phenyl g‘%x%ﬁg?cycl%ea(ryl. he bicyclic glryl i s naphthyl,. or a _phenyl fused

to a nonamflubiabocate (BT WY | Theogouplipg esagents maz detadded #onitided SRIUEORPLRY keny .

Represent ati ve exanpl es of the arvl gqr I hc t not.::loited to,
di hydr oithfisAgent Bofibioyn so T SpbR ﬁe}‘md?ﬁ%@%ﬂ%&q{hﬁgﬁ‘%&?m%@“’ Aitiby

t et r ahy dp@papYehne wihy fathRatbitky/@uplingfesktiors Aitiialyedupling feageas thatare
mol ecul ar noiety” t hrough any carbon at om cont ai ne(g Vﬂ é.hl n the. bi Cﬁ‘g.l iC ring
systiém ofiee usedyin the ngfeactiansinglyde but a5g apk iped oSt moPYIdiag or

substi t The t 5 ar .yl i, 8i JRaRstrARoRI(MOBINOUMe as
defi nedﬁ?ﬁj‘%ﬁﬁ?%gggge&d%%%gﬁ%ﬁé&%@?gggF‘gggﬁg{ri]mﬁoi et ?/trt h(I?Olggh ]%112 al I?yl ene
group, asuplafd reegionansi e carded estdn salvente suchngs|bus natflinaited teltktpahydrafpiage,  but
are not limted to, benzyl, .2-phenylethyl, 3-phenyl propyl, .

2- napht H\Lé’,vmtwgqrm % @Vﬂﬁmgﬁ%gthy@&%&%ngﬁeerreg%hd?’ cﬁéé’ﬁs‘: og&g lgrglrt}cl)%p. The
term"cy y h§lahhind GediR Rig1GhiaEPThescadebr mag baer ei n,
appendedﬁ%gﬂ‘lt:{%ﬂap%asg%#&eﬁgltggufgr lrFmi etyo?ﬁ?%ugﬁl an1 al kyl ene group, as

def 20ed doadwited atRepries entlavated tempengdhees. of cyanoal kyl include, but are not
limted to, cyanonethyl., 2- cyangethyl,. - : m

"cycl oal kenyl lt‘%{gatl}'fgétq?e?aél?%&ﬁﬁ@gﬂs#g lﬁgﬁggégﬁxg%g{r%g?%ggfl;&t(}ﬁlro}rﬁg system
cont ai ni(@gﬁ( 0 %#.@r&@(@mlpm(my);mtnim@-m(CR’ﬂ%YﬁC@)@l,cmdoon- car bon
doubl e bond.” Representative exaag&I es of, rmnocg/cl i c.ris%g systems i ncl ude,
but are cadwoxylieracidghloside of faspriaiRedriyRricaly byssuspendipgetht gatbogylic acid n a

2, 4-cycl ohexadi en- |,- - s he M1 chBl IhdG datdldicasdaRerf ar e
exenpl i f%°gv&n§§)” aﬁgh%!:°§§‘ﬁug‘é‘§%§%'ﬁot§?§§%‘§ﬁg ?)i(a){n%l cé‘%@eé%nmi Y aad 1 o
anotlser NBnauiehyCoreanlioal Kid soiveny may beatmoed bieevaporatian,asddbs adid ehlgrigde

ring as defined herein, a nocyclic heter cl def.i ne i e
monocy cl iedissrdyestiggyyidings Anoft WOHPS?ﬁQB‘P ﬁ)dnh‘e dg%e;f}g{ g#r@mgl %t he
present 6@{%& hﬂBismdéltn BEnRRIPESARAa 121}, @3Fi‘2ﬂ9‘,t(2“3_9'0€w'7?fvhmh'a®éy through
an avai | &bl & car bon atngIthl n the cycl oal kenyl ring. Representative
exanpl esrepfeséitativeldf compogndsyf fermmla (31 Thereaption mpp besenductdia gmpignt or

4, 5-di hydrobenzo[ 1,2, 5] oxadi azole, .3a, 4 AT ros-l Hindenyl,

1,2, 3,4, ?‘G‘-tqﬁjgtfﬁ'h?&hﬁﬁse%‘feélaé’ﬁf)f"?rafn,gT,g% %hgg‘@egﬁé%gésq §§§\£&1¥]9c§@ gg'pent al enyl .

The Hger m " cyctgab#mlds of Formeye( 103 deaneo besconseatbdhecempoumsadfomuto(®eycl i c,

a bicyclic, or atricyclic cycloal k:%/I . The m)ieroc cli ctb%%choal kt%' is a

car bocychcaordingly, eympamds of fasmuladd-Direr ke frsated grth 2 caRIIOCHIPEAR® ser o

het er oat s I . : {fFoByI&tHY I8Pt CHr

i ncl ude c?@ﬁ?)&ég'lnﬁhgg%l%ﬁﬁ?’ ?;Pgﬁgl;l/c opehfefe?ﬁy(l:%%g%ﬁf By y )
pyridine or alternatively an inorganic base such as sodium bicarbonate in water-dioxane in

44



cycl oheptyl, and cycl ooctyl. The bicyclic cycloal kyl is a nonocyclic
cycl oal kyl fused to a nonocyclic cycloal kyl ring, or a bridged nonocyclic
ring systwonofy/biogh two non-adjacent carbon atons of tper/aNeRyebdss i ng
are linked by an al kyl ene bridge containing one, two, three, or four carbon
atonms. Representative exanples of bicyclic ring systens incl|ude, ? are

not | i mhuchcsotvgntsisis NAI-dingthylformamisearaetrahydiafogp o Comppppdsnffaanula

bi cycl o n ane, bicycl o[ 3. 3. 1] nonane, and

bi cycl o%% %pr%} gﬁ%ng’fcgén %@Ac E()gf%n@e{]g?kyl s are exenplified by a bicyclic
cycl oal kyl fused to a nonocyclic cySchehk$l, or a bicyclic cycloal kyl in
whi ch two non-adj acent carbon atons of the ring ystens are |inked by an

al kyl ene bridge of 1, 2,3, pr 4 cagbgp atons. esentative exanpl es of
tricyclic-ring systens i but are not i to, tricyclo[3.3.1.0
3' 7] nonane (octahydro- 2, 5* hanogg@%g%ene or noragamant ane), and
tricyclo[3.3.1.1 3 7]dec % (Fadamanggne Thenpnec ykhic, bicyclic, and

e

tricyclic cycloal kyl s can unsubsdsidalt ed or substltuted and are attached
to the parent nol ecul ar noiety through any substitutable a}on1conta|ned
withsn t he r iARglesgtivied in Sdeend Breomphaids ‘ofdorniuia gk whesein dgeid apdessribed means
ad, Br, I, or F. The term "hal oal kox used herei n Ie Sipone
hal ogenln the St‘a‘m%&fHé"rlé?’?{mo&pffé‘rh?é’dgﬁaée‘fﬁ@mﬁQP@ﬁPn%qle u?%\ at%ﬁ’t ery’ 'to Ar ough
an al kO%X fHdparc s %ﬁ&ingeiﬁ G(Bﬁfeﬁiﬂtdeﬁis%&ét%ﬁ@m@l1h&'nanw)a(rm£(esa)9)fanhahmh.koxy

i ncl ude, ut a e no? Imte | or onmet 2- fluoroethox

trifl uoe@nbididiphienydptmspno)at i Lfbmplnthmb@INﬂPé in éﬂuﬁnemémﬂawm |heata§ e ed

herei n, means ou as. define yee,
four, fiEE;tog ‘%Lt% 133‘&‘?? &tb’ 6%? haite 1r:hep [ahg{eg "an L{r?gk\qgée@nh%gg?lg entd a?p\r/e
exanp ean@{heWNﬁthﬁYAe dritetersigyl Bwﬁn@r(e\rhm) initoluticanche adidedr Arbatsehgdch ag-
fluoroethyl, 2,2,2-trifluoroeth trifluqgronethyl, %%%gﬁﬁoneth

pent af | uwmatChWOpatEJ%thle@ pdded3 aﬂl(i/ thereasEinp wlxtuémwa% PyrEe TSP aﬁﬂl ch as
3,3, 3-trifluor py! d sf foemdla8L §iwhicH®ans a
nDnocycPF§ #B{@fggréﬁb%ybgghlcyc Hﬁﬁﬁéggé%g?& or a ??lcgcllc het er oaryl .
The monegyedehtatiRebecaapatnds of forfiulagd). or si x- nenbered ring. The
five-menbered ring contains two douhécg bonds. The five-nenbered ring may
contain one heteroatom selected fro CUP4S or one, two, three, or four
nitrogen atons and optigpally one %éyg;n or sgjfur atom The six-nmenbered
ring contains three doub bonds % ne tithree or four nitrogen

atons. Representative es of nocycllc oaryl include, but are
not limted to, furanyl, i M dazolyl, isoxazolyl Nisothiazolyl, oxadiazolyl,

1, 3-oxazol yl, pyridinyl:3)pyridazi nyl, pyrlnlauhyhy -pyrazi nyl, pyrazolyl,
pyrrolyl, tetrazolyl, thiadiazolyl, 1 3-thiazolyl, thienyl, triazolyl and

triazinyl. The bicyclic heteroa consi sts of gp@g clic heteroaryl
et eroaryl S 0 nnnocycllc

fused to a phenyl, or a nonocyclic

cycl oal kyl, or a nonocyclic heteroary used to a nonocyclic cycl oal kenyl ,
or a nmonocyclic heteroaryl fusgdsyt@sa nonecycliyc heteroaryl, or a
nonocyclic heteroaryl fused to a nonocyclic hetea&rlocycl e. Representative
exanpl es of bicyclic heteroaryl groups inclu are not limted to,
benzof uranyl, benzothienyl, benzoxazolyl, ben2|n1dazolyl benzoxadi azol yl
6, 7- di hydro-1, 3- benzot hi azol yl , inidazo[l 2- @hpynhémmyl i ndazol yl ,

i nddbbyl , |50|ndolyl |squ|noI|nyI naphthyrldlnyl pyr|d0|n1dazolyl

quinol i nyl, thi adetiBéBin/Schehpyir tathpouddy(ll-3) ci be chrofBed taqmyrouniisioh- 2- yI |

t hieno[ 2, 3-c ridin-5-yl, thieno

56,7, Eafpemu K42 1 PROMER O Lg- Sepicely %é‘iﬂ}‘ﬂo'h@?é%"a?#’\?ﬁ(l 3hin dry dolygne,

bi cycl i ¢ heter 3FeaRk) m{ K502 50, SnBBRNT is 8 delericif KecS fianeryastd fvusiesh 0 a

nnnocycl?@ cyc or a bicyclic heteroaryl fused to a nmonocyclic
cycl oal keyX', axﬂrxﬁarblnmepbmdanﬁgbblpuae yirominsetpding o1 tﬂﬂﬁéc@@ﬁﬁ“&“ﬁé?‘é%ar yl, or

a bicyclic hetergaryl fuse I terocycle Representati ve
exaﬁ%?es“@QIQ¢V% nF%”HEFEﬂUQ@QW"gﬁgﬁ%y&%ﬁg Ege but are not limted to,
di benzo[ §g dﬁ ﬂ@gﬁ}ﬁlm)t%ﬁbﬁé}feﬁﬁ@lﬂbwpallﬁlﬁnﬂmemﬂﬁlbk nvdmmchlmmathang or

nitrogen a ur atons of nocyclic, bicyclic tric

het er oarydllagrum(ﬁé agﬁftatlehaallgﬁrnésﬁ@hh ag h@&ﬁ%(?érﬁ‘dd%ﬁowépwaf"z‘gamlﬁ &é‘%h‘? ive
exanpl es, | ze I LR6¥ide ITREIPS

i ncl ude, 2 uplsﬁgh thloﬂﬂ% (égl Cbm%!y iéhlfed %ﬁ%glts{éiéelpysl dgglc‘]]&?{rfﬁl i ne 2-oxi de,
and dibenzo[Z>,|/]th|ophene 5, 5- d|0X|de respectively. The nonocyclic,
bicyclic and tricyclic heteroaryl growsps of the present invention can be
substituted or unsubstituted and are connected to the parent nol ecul ar

noi ety through any carbon atom or any nitrogen atom




contained within the ring systens. The term "heteroaryl al kyl," as used
herein, nmeans a heteroaryl group appended to the parent nol ecul ar noiety
t hr ough abhkVissRgoup, as defined herein. The term "hepgrRNNE G00R5

"het er oci‘gpi cfﬂyas used herein, means a nonocyclic heter ogygﬁei, g)%%%cycl iC
het erocycle, or a tricyclic heterocycle. The nonocyclic heterocycle is a
t hr ee- , mixpure-is piirged withgiittegenswd dhen heateddp §At1-1ASFfor 8 dovisig 24 bAvEdI ng at

| east one het er oat om indepen 'y sel ected firomst r. - { si4 pg of O
N, and &9 ﬁéoF‘ﬁP'é'é({Pchgo?%ﬁ?géﬂ%ehaxarrP Soggéﬁ‘[gri 'ﬁénggr 019(&){?t lglﬁgédd%u ?e bond,
and 0nedibﬂbﬁfé@%%é@',ﬁﬁibﬁﬂnéﬁﬁi@néhﬁ 25-ditpormothszele ng of O N, and S. The
five-nenbered'ring contains zero or one doubl e bond and, ong gr three

t
het er oat oms Seinpeurnsiy of feymulte- b enshenobrssasveried torcompopndsf fs.fm‘\ﬂ\qgé -2)
si xnenbergdari [ i . o, . t I | or
hr co nOEE Sk RRbELIRIATEC ARy eSBHER o (BORTR (AR uldts OF
seven- w&ith adogdtiic sxidbebedlanegheremdaah RSisdgdmgennadkyltonvakeorto tdgether wathbl e

of O Nhe BRI B AT P B o S EF P UGS PLT RE T ude
but ar e?i’gg@’r@j%}rg@g?}g%?s?g%%%nwhm &q¢panyl, aziridinyl, diazepanyl, 1,3-

di oxany dithiolanyl, 1,3-dithianyl, imdazolinyl,
i m daz obis@iiphehylphssphiricgfeaiocene]dichleiphlladivn(1d), agmplex sledishlprapethane; a

i soxazol.i di nyl,, rphol i nyl, oxadi,azol.nyl i . di . oxazol i nyl,
oxattbt 1 bERIcb T e BTy E s BER PTG PhRE oF 2 R ieshind) Rt

pyr azol i shthyl; BT 4 BAdeRtn asPs0dnih EstbBidte of pitasshyaleabonaaid 3 mixture of
tetrahydropyranyl, tetrahydropyridinyl, tetrahydrothienyl, t{n afgsaﬁzé)l?' nyl ,
t hi adi azthhnadj digkanetainil aveseriwigh subsedusriheatingyn a MAGPWAYE fsAOT 18/100- or

1, 1- di oxi dot hi.onor phol i nyl ' | g1 '

it syt S0 RN B sy STRABUR (125 ] B8 FeprcicRARYLERPOAY 1 16 a
phenyl gf RRulaql). @ nonocyclic heterocycle fused to a nmonocyclic cycloal kyl,
or a nonocyclic heterocycle fused to a nonocyglic cycloalkenyl . .or

monbTycl i ¢ hOthsr seagents afqauiable JonSyrykbregeqns: ﬁ@?é?%ﬁ%?y@,wa@? ¥8qlﬁrre|sélgeed
nonocycl | ¢ ' i hé&el i adhA tigtitedab pomssiimt he
ring ar ggﬁ?%gég,gyg%ﬁg E{;F{Ee%}e{ﬁ)%eﬁ:géggl%h%glg 361,1.5?12? 4 g:alr bon a’?omss, I(T)lr
anal kenyirbomatdrpotigsiunt retrimtoxtite, eesiumrcafbonatecandysaiuat Bueriderdixagpiascdt i ve

exanpl es of bicyclic heterocycl.es include, but tQ,
benzopy FHABS "Efi W iag At i‘ﬂ%}lﬁe,d %8 ﬁ?@%ﬁﬁ{/?’?ey?@ogéﬁﬁﬁggé% dé@z’@?h 1étl(r}:y l,
2,3-dih Qﬁ‘é?& BisHd) ferAvemd] i Blofdpalldiufl P pdniplex it dickilonithane,

azabi cygﬁgf 5 H’fh] i D 13 3-dilﬁydr o-1 Heindol I, | soi ndol i nyl

oct 201y d ristgibemrytidereacdtpye) diphladium D aanddrablpdin el psatate Eb? reagiiop ma

t et rahydroj soqui noljnyl . Jricyclic F I €1 8XBiPihbky &Khndy Nav-

bi cycl i Somgﬂdﬁﬂéf"geﬁ%lg%a g%allolﬁﬁrelﬁ% %%%ﬁeg’, (ﬁg,ﬁa%g, bi cyclic heter %c cle
fused t QiRetAPRREMEIHE t6liene athsnd], teanhyirbfucycaridthh bke pomyiess theseod. vea
monocyclic cycl oal kenyl, or a bicyclic heterocycle fused to a lic
het er oc yeActon giay felspe ‘?%atﬁgtbéfr"é@S/ElF‘éatF‘ﬁte\mﬂe Ui “ﬁoer\t %‘f%‘(‘:’gﬁ?&gf%fm of
the bic Cllcrio%va(f%:ﬂgat re linked by an al kyl ene bridge of 1, 2, 3, or 4 carbon
at ons, an al'kenyFene bridge of two, R hrzee,3 or four carbon atons.

Exanpl es of tQongyowhi ¢1-3ptarmcreatted withdl ulie; A tie prayide qamposads of formula

oct ahydr o- 2, 5- epoxypgnt al.epe, hexahydr qQ: 2.- 2 : 1.

5- met haf®ey H) HFetieha] ]wgﬁén?feﬁésaﬁv%ﬁéﬁh"r PROpMALY oLp FI%.II!]V(S:(I:“):/K():? (a)%de)r?t ;as[ c] furan,
aza- ad ”%Hfo@iﬂ?, t%rt)fn?t?eaﬁc{diﬁeY(?ﬂ tAf&e3 Compbandd efefoanelh, X 'aad- ax ardeomamemindly
(2-oxatricyclo[3.3.1.1 3 7] decane), 1, 4-diazatricyclof4. 3. 1.& 3' 8%}%4]86 ane,
1, 4- di availablegrodan[bé Bepprad B Bpibadeloay kaown &0 ongikiligdis dhectt-c LomPeyRq §'c2) and
tricyclic heterocycles are,gcqnnect 0 \8E4lcRrhasoi ety through
any car 38 c3PBRY Ogﬁ?f"mla(?(g%‘ern%gt g%%o%%%@ﬁmﬁl%ﬁ% yt%ﬁ,e ‘rings, and can be
unsypst iiylipnslidehduztioneldidlladibm(0)e b tigihkbtueh aal Srbis@sp-dsige- herei n, means a
ni trogen, oxygen, or sulfur atom at-irhg tern?]"ni tro" ag_bu&ed r}gresioﬂemrreans a
-NC2 gr qugpylftieay Disnidpzalivar chigrides @ad ASA% 1" Ab u'_ﬁt‘)‘—t ¢ Elils. TPheTer m
pain®, as gsst%ﬂlegg bf Héxa ShedRAGH 809 0 PB 30148 86kIS eP piovRleRdinipoands of

neur opat HHE pain, both chronic and acute pain, including but not limted
to, ost qoafilh(4-L2) shivh ard eprasenatveot dompousdypef fermee(Dar pai n, pai ns
associated with intestinal infl arrmat%lc n ins associated with cardiac

muscl e infl anmati on, pains associ at e mul tiple sclerosis, pains
associated wth neuritis, pains associated with carci nomas and sarconas,

pai ns associated with AIDS, pains asswciated with chenot herapy, anputation
pai n, trigem nus neural gia,



headaches, such as m grai ne cephal al gi a, or neuropathic pains, such as
post-herpes zoster neuralgia, post-injury pains and post-operative pains.
The termy Q@{ grytically acceptable salts, esters andpa Wc%&()/(@(?ssb'sed

her ei n, |ncI u salts, zwitterions, esters and am des o conpoun

formula (1) V\:hl ch are, within the scope of sound nedical judgnent, suitable

for use in contact with the tissuesyY mans and | ower animals w thout
undue toxicity, irritation, all eXg1<c Se, and the like, are
commensurate with a reas abl e benefit Z‘isk rati and are effective for
their intended use. Trele §§rm pharmaGauti cal |y abI e salt" refers to
those salts which are,\\ n t—hes-cope—o‘f—sound| al judgnment, suitable
for use in contact with th tissues of humans and | 8wer animals without
undue toxicity, irritdl#bn, allergic response, @r?élYg & |ike, and are
commensurate with a reasonabl e benefit/risk ratio. Phdrmaceutically
acceptabl e salts are well-known in the art. The sal 'S tAn be prepared in
situ during the final isolation and purification of conmpounds of the
invention or separately by reacting a free base functRonaI group with a

sui tabl e Org%u%é%ﬁ’:«g éﬂgelgﬁ‘i es? %tg:ovgds qlfgn{m ?Zga p‘; SodrBf RYfe, but are

not limted gl na bt e, benzoate,

benzene%yﬂnb@lﬁmi@,z.)b@ﬁhﬁo@h@s o%Mﬁl@K&l)hWh@ rsataureoadnpdrted aboveamdt e,
di gl uconat e, g{oycer ophosphat e, , hem sul f,at exano

e t ano
f unrar at evhergjriXd ahehberiods —SEThr ¥bisEhPas, Z &H)Pbﬁ RS ‘SHVHFQ%WE‘I k’gng‘ﬂ?’f onat e
(i sethiagnate I e )f foacftdGHtH Nat e,
2- napht K&1'€n l’koin ongof &yl :)Hieﬁﬁ?(% Acgmhﬁgﬁé é‘ctl ;(gtge cgggzr:sﬁlcf ate,
3- phenylc@mppumaiféommlxﬁal Ein thé mlseltce of pb@w sonlagtricthydamimat e, tartrate,

t hi ocyanate, phosphate, gl car t ol yene &£ and

uni:lec;n&&ﬁ@rogﬂ@hf'éme BMH&‘H&%@J‘S‘?W@%‘? ;70@86‘33?’5%}{)% gaa?ﬂ'%%yd%&&prodr ug, '

o “f}ed sD&LE chrbdnaR géﬁ&hﬁn"cE&%ﬁatQr&@bHﬂ&r@&na&dﬁ@o&&m@mﬂ&xﬁﬁe bbessmiment i on
ich are, wt

scope of sound nedical judgment, suitable for use in
cont act tamt-ibhtdxid@ oi ssmabmymmmg]m@p T-enein asalvient such astater, methagol,

toxicity, iLtation, C onse . ate vmtha
reaéBnatﬁ’Fl@nB FF@P‘C’EPPP?IS?(C#%&E déﬁ‘goq ?\'}glo% l#lhiélgrdlm ten ?&g use. b.
Conmpounqg R aRANAASdiethy diRerPaiRRATY, 1 lzﬂddﬁi&thompethmee beﬂxené aolouhe NN) as

descri bed above. Particul ar val ues of vari abl e grtgclgg‘gﬁgnds o]

formul a d@mythalfermmﬂm qroimethsh%whfovaile@égt%igﬁr%f B wi th
any of the oth f t BD@QQ

oy f oo oPEUe fdPiR 3 2F ARy, o "%P”@%S?‘*“S‘“i‘“ﬂ (P e NS ogen.
| n anot hilore ¥MOBE Efﬁﬂ)lled With soGpiunds of Rrinslaled)ig e presenes ef @mﬁ@lastrwagas Xis

C0O and Ris Ar 1. In o n i a ot her
embdéi néﬁ‘é(,dlbﬂnlﬁéhdep@"ﬁ‘r?&e ‘Hagb&f"m’z& \Eﬂlﬁ%‘}yaeﬁ ,%_@’f B ((Epgeny hO%PIH @ Egnzo[

, "] thi e%‘@aﬁ\ﬁ hyl, G BYke suEP{ Hb SdiumtHubBede/in.a Wfddcéameﬂwuch laytdhlimﬁltaglv,e

i ndol yl rYy furany pyrazol yl, benzofuranyl, indazoly

benzot hi cpipeoyds oftfenmdm(&iinl Jhe heating camberaesopiplis atryoqq»pfymtrwhwtme% or

t hi azol opyri din ti.onal l subst I
cyano, awlbwm?{(awoﬁ aﬁgﬂ“onm P’é’ou (#r*tofeﬁ%mm% rejrepl%fjern t lgré ogh%ﬁﬂh?unﬁgﬁt&
is CH2 agfyflaip. Ar 1, wherein Arl is .5, 5 di oxi dodi benzo[ 6, c/] t hi en- 3- yI,
benzooxazol yl, “or benzothiazolyl, optionally unsubstituted or substituted
wi ti201, 2, or 3 al kyl, hal o, cyano, 5?'!&5‘)@6, or hal oal kyl. In one
enbodinent, Xis CO and Ris Ar2-Ar3. In one enbodinment, Xis CH2 and R
is Ar2-Ar3. In another enbodinent, Xis CH2, and Ris Ar2-Ar3, wherein Ar2
is 1,3, 4-oxadi azolyl, pyrazolyl, pyridazinyl, pyridyl, phenyl, thiazolyl,
or 1,3,4-thiadiazolyl; and Ar3 is phenyl, benzothienyl, i soxazol yl,
pyridyl, pyrimdinyl, indolyl, thiophenyl or thienyl, fur anyl, pyr azol yl,
benzofuranyl, or indazolyl, wherein Ar2 and Ar3 are each independently
optionally substituted with 0, 1, 2, or 3 alkyl, halo, cyano, alkoxy,

hal oal kyl , hal oal koxy, nitro, -ORla, -O(CR4aR5a)p-O, -C(OR I|a,

-N(Rb) (R3a), or -N(Ra)C(O R la, wherein Rlra and R3a, at each occurrence,
are each independently al kyl or hal oal kyl; Rda and R5a, at each occurrence,
are each i ndependently hydrogen or al kyl; and Rb, at each occurrence, are
each
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i ndependent |y hydrogen, alkyl, or haloalkyl. In a further enbodinent, X is
CH2, and Ris Ar2-Ar3, wherein Ar2 is 1, 3, 4-oxadi azol yl, pyrazolyl,

pyri dazi |, thiadiazolyl, or thiazolyl; and Apd

benzot hi ?r@l i so%zol yl, pyridyl, pyrimdinyl, t hi ophe%yF}C&&?@%?@w

i ndol yl , wherein Ar2 is unsubstituted and Ar3 is unsubstituted or

substituted with 1, 2, or 3 al kyl, | ogen, cyano, -ORla, -0 (CR4aR5a)p- O,
-C(ORIla, -NRb)(R3a), -N(Ra)C(an1 ﬁR‘or al @dl kyl ; wherein R a and R3a,
at each occurrence, are each independently a r h&tbal kyl; Rda and Rb5a,

at each occurrence, ar ch |ndepend y hydr ogen or al kyl ; and Rb, at
each occurrence, are éacm i nde ently hydr ogen q\}kyl or haI oal kyl. In
one enbodi nent, X is d Ris -C(O- Ar2-A0 3 one enbodi nent, X is
CH2 and Ris -C(O- Ar2- Ar | n_anot her errbodlrrent R% is cH2, and Rls
-C(O- Ar2-Ar3, whereifl- %rz | s 178,4- oxadi azolyl, pyrazolyl, pyridazinyl,
pyridyl, phenyl, thiazolyl, 1, 3 4-Thiadi a ; and Ar3 is phenyl ,
benzot hi enyl, i soxazol yl, pyri dyl peppe=ppm di n ndol yé-2) t hi ophenyl or
thienyl, fur anyl pyr azol yl, benzofuranyl, or- zolyl, wherein Ar2 and
Ar3 are each independently optionally substitutedywish 0, 1, 2, or 3 al kyI,
hal o, cyano, al koxy, hal oal kyl, hal oal koxy, nitr NCRI a, O(CR4aR5a) p- &
-C(ORIla, -N(Rb)(R3a), or --N(Ra)C(O)R | a, wher ei n Rfa and R3a, at each

ocour T ence. %is&%%ﬁb@ R SE BB RePORYR iBrmUR (GrIRGH (Gt weren B Rt ©2°"
0our { e ALEIEATR YRR A AgeR: béibtlégﬁred Gonhabghinl(113), a

further Ar 3, wherein Ar2 S
pyr azol )PlccOfdlﬂigiy aingoohy (1-3 peah barrgadted itk nympomdércéufw a2 CIG(QINRIBS 11 t ut ed

and Ar3 unsubs uted or su ituted w

cyand, 4 reaence é ¢ %@ﬁéﬁ%‘éﬁ‘%ﬁé}'ﬁa%{‘E))Of-'{d'll%?prowlkf(tég?‘%ﬁ?a? %h %k ?i“{%h%?%a

or hal Oghi%ht su\éﬁ'% ﬁicﬂlo%rﬁetﬁm Blgrofédm, 8az-dichREodthARe tetrahydrofiaat) or N,N-

i ndependently al or hal oal kyl ; Rda and R5a, at each occurrenge are each

i ndependianetlhylahgtdmaiyéngmemnmnd%ﬁcfommaé@ 13 adwchore iearessai@liva Pk each

i ndependent | e I kyl', or haloalkyl. In one enmbodinent, Xis C=0
and R i $° m(peﬁff{lsyi?ognqq%(@ne embodi ment, Xis CH2, and Ris -(CHZ2) gAr3. In
anot her enbodilp@nitively, c6mpbizhd (am) dan bs rea@:(élez}deompwdmds ef forqlulasR NCQin3, 14

or 5, and wherein Ar3 is pheny pyridyl,, th|a ri daz

pyr ilf dnh«ypresm@g@fg|basqqquﬁ§$rlethyé4%w9|0f diSAPEORY] ?}"y ﬁ’gﬁ%‘ hyﬁ){a"yl 3tedol yl,
benzot hi S 3RL RbABSIMs of FHBRAM WHicmﬁfe or

t hi azol o%&%ﬁﬁ%dr%‘}lap%t‘%ﬁ’gﬁﬁ’?%%i“u nBEOERL BoRE Sl S O X sl Kyl . hal o,
cyano, abix:@mmathalocﬁabﬂnpbundsmfﬁmnudn (D.n one enbodi rrent X is C=0 and R is

-C(O Ar3. In another enbodi nent, $ and Ris -C(O)Ar3 wherein Ar3
is phenyl, pyridyl, thiazolyl, pyraz pyrl dazi nyl, pyrimdinyl,

indolyl, thienyl, furanyl  y p | yl-N nzof uranyl, i ndazol yl,
benzot hi enyl , benzooxazol|y| j\ﬁjben@%{é Zﬁi)thqo in zoI yl, oxazol opyridinyl,

t hi azol opyri di nyl, thieno ] pyridin-5-yl u nollnyl optionally
substituted with O 1, 2, or E al kyl', hal ogen, cy no, -ORl a, -N(Rb)(R3a),
-N(Ra) C(0)R I a, or hal oal kyt); "'wherein R a antl-IR3a, (Céltz)qeach occurrence, are
each i ndependently al kyI or hal oal kyl; -and Rb is hy’@lar ogen, al kyl, or

Ly Rkt 52, E5RbelsbErSHRA . b 40 A serer

Furanyl , 4ds8ild¥h the SURmYty oftHé ﬁﬁ/leﬂcydn cguwpﬂepmeh froﬁhywrﬁbc)dn,ds béfurobily anyl |
benzot hi enyl, thieno[3,2- ]pyridin- or | ndazolté@l%%yﬂes re| t he

phenyl ofl- ﬁetmuduamemmlga tf@mppun@opfcfpn%ldbélﬁm mua o g

bsti t uent ChpL ! Ly ) ,
N Ra) 85 HOHETe e b R RO of BARTD: ) RREare ihfetdhe “@'@fﬁ%‘f‘ﬁeﬁﬁcﬂeﬁ, are
Pl bal ey T R B e o e oy
embctfi mealdehyde jin therpresenpgiofsodium Q@Pmyd%?réf‘ﬁce%@)m?hﬁﬂgﬂwn ac&}? |a%|‘y1

t hi azol y| EthQX(;la&l E'H\[)koma){ﬁdedalzl BYdichlROEthTh b mbihdtink YheredfhiToB Yéactibmr anyl
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support.
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benzof uranyl, indazolyl, benzothienyl, benzooxazolyl, benzothiazolyl,

i ndazol yl, oxazol opyridinyl, thiazolopyridinyl, thieno[3,2-]pyridin-5-yl or

qui nol i NwWyoopig/@ERE! ysubstituted with 0, 1, 2, or 3 al kyly/diabaRikse cyano,

-ORla, -N(Rb)(R3a), -N(Ra)C(OR | a, or haloal kyl; wherein Rla and R3a, at

each occurrence, are each independently al kyl or haloalkyl; and Rb is
hydrogen, alkyl, or haloalkyl. In a further embodinent, Xis CH, and Ris
-C(0O OAr 3, in Ar3 i t

ol ected | r\(l)\/ﬂﬂ%ﬂ/ be dpp chna%efdo tlrﬂgtg%ia S)Qr{th%ﬁ S%F)é)rg %An’d s 8?19 ?%{Q@ flé)ﬂ‘lggtlh'zhtbnfl !
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i ndazol yl, wherein theg(s)henyl or het eroarlg h? unsubstituted or substituted
with 1, imventon grit i defiped in the aprended elaimy Al glieanityas, madifisatons, E@Pﬁno -OR a,

- N(Ro) ( %ﬂ%lem@%?ﬁ%%ﬁ%g{lé fhet Q)Hs Fx‘?d ﬁ%k}ﬁél x: Wﬁfers %k&nﬁb@e@%hﬁ&ﬂe s@dpe@ch

occurre are each- 1 ndepen ent al oal kyl'; and Rb is hydrogen,
al kyl, eiie didihsal kyl . 1 n one enbodl ment, Xis CCO and Ris -C(ONR 1R2. In

nb di t, X CH2, odi t, X
(()]rjg eang IRn? pt '@("@! Ts\%“iwoa lé’tnéf’ﬂd Fep f’é"Nﬁ?S%égﬁc WH%\{IM Steg%c? Y s ar y: >
aryl al kﬁk@enﬁﬁ%ﬁfnc’(ﬁé Smcﬁ’l'ér hat@hRampid)el¥hd subsetRnty Radeht mrtit ractangtsedar yl

or the ar roaryl noieties on arylal kyl and heteroaryl al kyl groups
are i ndébmslemehynsu speelfted; salvents, semparpturastand ethensgagtian conditmpnsnayhe 5

b t d f t h | k |,
oy Aoty sPEYER bY Py e SPaindfy it {PEURE el sfocelbift nee ftoliRENIn 4 VY
la, - CORGAMND B@kédﬁ%ﬂ) Rea@%n@m b3(VRER2Bp in e ChaNnRoN] Rianer, @ HR | a,

(O R la, - N(R b Ra. 0) O(R
Ia) N@ln?a)r@emgmi%@ob\)ep am ¢ e(@ﬂ&l&ﬁ&éﬁﬂﬂb@@?ﬂflﬁ(&}&%égégmm@h% 08 e 0) 01

CR4aR5

(SR htne s A PTG (i eloion (BARFRR) shusSfon,

E gjasga?mtﬁ?%gm aﬁg)hgxcigrém4?§essmt1®(r®)sw(dg?mao he stattmmaﬂswlmanﬂ Rb) (R3a)

aroa) nt a

(cﬂeaaRs%egﬁwN@F@aslaEUWﬁSWﬂé? Vaﬂa ii? H%‘% e)d%’ °ﬁ‘8§?‘k'efi in he PP Dal kyl -

wher ei nhEiIn eﬁgﬁﬂ%laﬁ% n%&*’hl?ﬁﬁ ﬁféﬂﬁﬁs dasrcﬁbe@ﬁhhe Bﬂkiﬂneﬁlldﬂaialwe hydr ogen,
a

al kyl , -(CR 6a a)n-X; R2a, at each occurrence, is

i ndependent | ylcmhhybxpehmkmwtiowi iindtpding ppprOCRE S RN Maton akibe TeREHON Rea. and
R7a, at eagh occurrence, are each ind Sehw demfgen, al kyl,
or hal oé’PR‘g‘PonsRéea&ﬁ?fs Bfid seguence %Ql&e ¢ ﬁl?l%glggg&ga& 8Qé§%rﬁ gecigendent ly

hydr ogemyn@oklity Bt nh@r' mbkibmpmm@dnﬂh th@teaetiorhconditions emdei,epmt@tlea@ha
i ndependently 1, 4, or 5; p, at each occu is 1 or

-O @@R4aiﬁ!6d)l@p®nt msthafw%n saquensgied the method are "a‘ﬁlﬁgﬁ‘fi"c}h? Wpﬁdﬁfélbent car bon
at ons of. th t R& 8nd HsprbetasOcycl e or
cycl oal RYYS " Eltar%’ g%%e%&ﬁg %gdﬁp%%telﬁ eﬁtﬁﬁg} fgﬁgﬁ)%ésctﬁl Ute ép(;r Sung)tl t ut ed
with 1, (Qﬁfergnt sﬂibstﬁﬁelﬁs asibys udhuseialsle pedteatinggrounsrare well §nowp tedwse skilledyino

| kyl, al kenyl, al kynyl , .hal b,
0o i s B iy o R s AR,
O N : Q fated, herei
- GO N yn 5 L5 S SR RY B O9OM IO ot i
- ( CR4b Ry) refeRdE{cO)Rits mtnrel(yCFqu%Bl)infﬂ@G(OG)mPF@SCHf(tPBB’)V@““mX/bV SRI b

ol Ao el et Sy RO oo IR ().

- (CRAbRIQ T fd (A spLilfic exdepeBRSD) m N( Ra) AO AR Ib),
- (CRAbR5b) m N( Ra) C(O N( Rb)‘( R3b) , cyanoal Ky and hal oal

each occur r eniertingmeaterzalt | Méﬁ&ﬁtﬁéﬁ?‘l&a‘f?}l@b]@g@ﬁy gprgylare%ch,y H{g?eéﬁf?yl F\’Z(E)l
t h t
hch oo PRI Saaddld SPARRTSETG Vechhithcs, MenlilepKYere aRlOgRIlo B> @

hal aal kydynthsid ofRnovai, saacdnrablgfcsunﬂarmmpouadaloytecthtl@rtb@traﬂ aHMerSé%Sl@I e, or
cycl oal kyl, wherein each @ .is in eg% Hdenbacy tﬁSUb étt uétxglq] s 2 tituted
with 1, @bovgdeseribeg schemgh et the profeduies dg 1 Fns¥ §r8apPCSRST'sti ng of

al kyl, al keny 0id A
00 0} MR b) (R P S e S R 5 o oy B

1", - C( OgbfiRedby BatYing od(dRis)of Rifbl)mcedumm)‘ut@? Rerei using ;&?@(‘@jl@ (“F%'Y% X

(N éﬁiﬁ, %g%%g@?%j( Rﬁ%epar%% %Prgpﬁ %HM@ %{&1_0? &%@%&%geﬁftlon step),




SR b, - (CR4bR5b) m S(O) 2R2b, - ( CR4bR5D) m S(O) 2N( Rb) (R3b), - ( CRAbR5b) m C( O) R
| b, -(CR4bR5H) m C(O) OR | b, -(CR4bR5b)mC(O)N(Rb)(R3b)

(PUSPIUIMER . (N A0 8 (S0 o

further enmbodinent, Xis CH2, and Ris -C(ONR 1R2, wherein Rl i s_hydrogen
or al kybr b)amSOIRﬂon of any)ktprmﬁ/thasmgpplsometserfd wmpmdmmpwdyqtaﬂ yajing a

wherei n_ea | ,or he ero | . or_the ar l. and t S on
aryl al k§ifn ‘%‘ﬁgi PF%P% r&gﬂ? P LYot QTahIG fepa ahlag 3%‘3 taﬁ Zgﬁélynéﬁ%}%b' ﬁl%h ed or
substi t psgRhtibhY h 1, 2, or 3 substl tuents sel ected from t he group consisting

of al kyl, hal ogen cyano, -OR la, -C(0O)Rla, -N(Rb)(R3a) -N(Ra)C(OR, I a;
wherei n R a H@l@B’aWh&ﬂ 2 PHENSAOTSHIT SATET otz gorepqydi &@p‘éhﬂé}‘i’f‘l‘%rw&?%gen

aI k)@ ang &é&d leyg Q%%bl?t'ér}é%rf%e % p?dégx re hﬁrgg‘f; &fgé%ﬂigﬁgdﬂt Xis

enbodl nﬁ;ﬂtner Xs 4 Stafthig, matadal Ror tsy reﬁé(l@t)el(m mRyl)ucq od(ltﬁb gﬂome@(lQSO(Im«Fﬁybq O Ar 3.
I n anot her enbodinent, X is.CH2, a

_ (O - ( eTmpgyNg-aniniermedipies using Ry g chﬁlffcga%*héso%‘é?ﬂ‘%%g@@f"ca?F%af%té Ch
i ndependent | yhydrogen, al kyl .or haloalkyl; qis 1, 2 or 3; Ar3 is aryl or
het eroaryl; wherein each aryl or heteroaryl are i ndependent | y unsubstituted

or subsngmlﬁﬂle\mth 1, 2, 3, 4, or 5 substituents selected fromthe group

t | k | ke k l.al -Gl

R °! o, Tt bt beges et et e on il Bl ot
S(O 2R2?efere§é@)o%h& Rt Examﬂé@)\ﬂldzlﬁare-u@é@e@%san iHGEA)idY Bf imd R3a) ,
-N(Rb) (R3a), - (Ra)C(O) -N(Ra) (O Q(R l'a), -N(Ra)C(0)N(R b)(R3a),
- ( CR4aRﬁal)imibmp0n(l€Rq@lR82f : appcation. ( CR4aR5a) m OC( O R | a,
- (CR4aR5 O N

- CRaarsa) m ARy oNe it HE) for HARA M Gl HERTIEL I s |

- ( CR4aR§3ﬁ1@c‘Ef@Mﬂ6§h R3)C for (RiR4ae5 ahromo G add LEMOSAarbiaidh N( Ra) C( O) R

aR5a)mN(Ra (O QR la), -(CRaaRsa)m N Ra)C(0) N( Rb) (R3a),

( cRiaRsbmma%raw HRISRYITOMEY. hal oal kyl ; wherein R a and R3a, at each

occurrence, ?éf*l\g'c @nﬁ&ggﬁ%ﬁ@ 80 bthied NHE T CIRIS mBAsa¥dmertaiver! dbydinedwbingddne
0

- (CR6aR7a) n- eac ccurrence, is independently alkyl, hal oal kyl,
&2, or -offtdafrwing-@hod¥da, R5a, R6a, and R7a, at each occurrence, are each

occurronce,  HeVBLE Ao ARER: ] BB Lo0 SQFyEH e ST (Dol RiBe s

at each cgﬁcﬁiﬂﬁﬁseM&lleqfh%s@ﬁemdtMQ%W‘ﬁnﬁlddtoﬁhpet& ac3d) B aoetobitrile, (0 deach |
occurrence, IS (CR4aR5a %E} O is a divalent sulgigniyent attached
@

to 2oo adﬂmemcetmcaadnd))h Caadiomegoorh Byn | grminuics; BIgwfate

occurre I e GlL is i ndependent |y
unsubst :&ﬁ‘f‘@ﬂ%ﬁ”é | t%«?é‘d“w th %k&? ﬁéﬁ@%@'}d}g gﬁ?sh tuents sel ected
fromthe groug MJSTMe‘Sﬁdde (Afgllalhtkl)ZIOO HRI& 6100 SQ|SW‘IW1 acchedingyerthe ElloMang oxo,

1'NO,2 C(%aupbsoﬁ@b)%%s‘f 69%%'\' @r‘f%b’? ‘?Rl f&% ‘?‘R%‘e’“f\l( §W§%§f§?

N Ra NGB um( GBAD 0
b ) CRibke gy e B %‘F%f‘fﬁ%e e REr @%“i‘ Cain ety o b
( CESbRE(b)\)dﬂi}t&(n@rBREh 50-°CCR4bR5b) m S( O) 2N( Rb) (R3b), - ( CR&bRSb) m C(O) R | b,

(el L i TR U, 0T o)
- ( CR4bR5c%}18ﬁ1UﬁB%)1&(1@ PO WERRRYS (0CY S aahicYAcid ) B dbatdnahleydo 19Rfdrmaa Acmb at

each occurrence, are each independently hydrogen, alk i al oal

at each Gadientente-95% B mdle%)gnmém fpwaiatgr 1.8 miyEinpe; “mR4 Lidge. ,’
each occurren thy hydrogen, hal ogen, al kyl, or

al oal kﬁg gs@gmg{ %?Vegh %%?‘Fegggeb is aryl, heteroaryl, heterocycle, or
Cyc I3pal kyl, whemnss M&MDGZAgn&m m@a@mms@ SQSysbes acaordivg oy the fokawingt ed

ith 1, 2, 3, 4, 5 bstit te f
& kyl " cdcdivins: MRS A WHE(0 Eeihgmicoae) Hgeetonte . PR} Y
0 O) N €O OR
C( ) ) @ﬁ?%&z%)gﬁﬂg E?’b ?@ B@t}‘ low %t@} %)MRIRPL&B?@( gg;ug(ﬁ(q@)&ﬂ&dgleb) @0
N( Ra) (105 NRISD € RBhny; OeGRADRSbiuMS: N@ZC (CR4bR5b) m OR b,
- (CRADRSb) m OC( OR Ib, -(CRAbRSD) m OC( O N(Rb) (R3b), - (CRAbR5D) m
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SR b, - (CR4bR5b) m S(O) 2R2b, - ( CRAbR5H) m S(O) 2N(Rb) (R3b), -(CR4 )1n -C(OR
1b, - ( CR4bR5b) mC(O)CRIb, - (CR4bR5D) m C( O) N( Rb) ( R3b) |

oy, - cUBRRNER) o o N Ro) (Rab), cyanoal kyl \ and net SaNEY AT 2

further enbodinment, X is CH2, and Ris -C(O-(CR xRy)qg-Ar3 or
- C(O) - ( CRXRy Poep@rAtige Hbfi4i:cUnleRx otharivisy stated, e prepatative Hé’rlr@epufsﬁfétl@%fch

Cerenet TSRO LR e S TR LY

subst i t ghRehMShiinddzuZhird.-Pagk PRGOS, R0ESU @ns €6 @@i; dotiifeoPhasé Ky watbal ogen,
cyano, -ORla, -N(Rb)(R3a), -N(Ra) C(O) R la, or haloalk V\/nerfﬂr n R a and

R3a, at (0% todearoacstie ecidh i aceeantiikdl @pasdiensntq-§0%I Bin lermﬂ%ﬁ §1%iAte 3And Ro
drg di t, X Cc=0 d Ri
I(rs) hé/ n"ﬂ‘gleﬂneli%l%et%lgr whaxel%ﬁét@_ﬂdrl %ﬁg_ﬁsﬁm(}f | WFE anot Ith enboginrrentl,sx IS

CH , and Ris (i), wherein Rx and Ry, at each occurrence, are each

i ndependent |y hydrogen, al kyl or hal r.and s are independently 0, 1,
2, or 3, wherein the tot aGewalN%ﬁ%P@é'@defowa&' “ is aryl or

heteroaryl &'l 10§%T§reaagmox9flc h&ugi Q%Mivaﬁ:'hﬁz iAoRemsteRiIformdsddet | t ut ed
or substituted wt , 2, 3, 47 or 5'substituents selected fromthe group
consi st imlg wads adtédy1-hyddokgrepizotriakédy |61910,Bta1r 9|eau1r(yl|ent)h?&1(égienethﬁlymmppro >

(oot bR FRoh T A b el
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&ﬁ@ﬂ% R IR s SRR, R e RN e O o R
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(CR4aR a)mGz cyanoal kyl , and hal oal kyl ; wherein Rla and R3a, at each
occldrence, are each |ndependently hydrogen al kyl , hal oal kyl, &, or

CR6aR7 R; R i | kyl , hal oal kyl
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S(O)ZRS -S(O2N(Rb) (R3b), -C(ORIb, -CCOOR Ib, -C(0)N(R b)(R3b),

- N( Rb) ( R3b) - N(Ra)C(O)R b, -N(Ra)C(O QR Ib), -N(Ra)C(0)N(R b)(R3b),

CRAbR5b) m NO2,

E CR4bR5bg m OO N %Béﬁ?%*ﬁ%@‘“ 6‘&‘%‘%8%%3%& HE ryr'e%%) m S( ) 2R2D,

- ( CR4bR5Db) Mo SPAN(RINth&Bimpnct-of ERAMREDL)IHA(10P g, 19, 3L8(mmbrb5b quivatent) 1R | b,

R, - ( CRIBRSTS e ) st he bRyt A ) (e

cyanoal ﬁ;()ltasf,aﬂﬂc Q%,ﬁﬁ@(hykngkald%aﬂqolmd [@t1-each occurrence are each

i ndepende dr ogen, or hal oal k | . R2b, at e ccurrenc
i ndependnesr(tiiphelwlixl}dspbmo)faﬂrmnkldllchlﬂnbalbﬁdmﬁgﬁ coRpp %B’I‘f PE‘FEH@"e g% % each
| ndependentd ?@%ﬁ@gﬂe ﬁ‘gggg%ggen 1xt§l'e{<\)e('gs stﬂfﬁdhﬁhgabwimggﬁd THE rea@liofach

occur r erlE@, roc , or cyclo , wherein each
Q& i39 | MHRAFBGRB Cbcenttated ahd thétredd@srwsylblMﬁddLhyeaithm prhparptlﬁq TBC oA, or 5
substituents selected fromthe group consisting of alkyl, al kenyl al kynyl ,
hal ogen,pregagatove B®IC. - N2, - OR'b, -OC(OR I b, OC(O)N(R b) (R3b), -SR b,
-S( O 2R2b, S(O)2N(Rb)(R3b) - C(ORIb, -COORIDb, -C(0)N(R b) (R3b),
-N(Rb) (R3b), - N(Ra) (O R Ib, -N(Ra)(0)0(R Ib), -NRa)C(O N Rb)(R3Db),
- (CR4bR5b) m NO2, - ( CRAbR5b) m CRI b, Exagmip®5b) m OC(O R | b,
(CR4bR5b)mOC(O)N(R b)(

- (CR4bR5b) m S( 0) 2N( Rb) ( f “diaz Eﬁ?rﬁq %r‘f,c%n-%%?i ffg%g; S( O 2R2b,



mC(OOR |Ib, -(CRAbRSb) m C(O) N(Rb) (R3b), -(CR4AbR5b) m N( Rb) (R3b),

-(CR4bR5b) m N(Ra) C(O R b, -(CR4bR5b) m N(Ra) C(O (R | b),

- (CR4bR5 O N(R b) (R3b), cyanoal kyl, and hal oa ot her
enbodi m%ﬂ‘z@é‘o@%&& and R (i), wherein Rx and Ry, at gg?&%ﬁ@ﬁ@?@ﬁce are
each independently hydrogen or alkyl; r and s are independently 0O, 1, or 2,
wherein the total of r and s is 2 or 3 A is phenyl, wherein the phenyl IS

unsubstituted or substituted w t h ler 4 substl tuents sel ected from
al kyl , hal ogen, cyano, -ORl a, ?'ﬂ&lﬁ N(R*C(OR 1a, or hal oal kyl ;
wherein R a and R3a, at laa.qna,ge.qy’rd](qaqe; ﬁaﬁ]@nmﬁh.s.mtependently al kyl or
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each in %{?ﬁi nft] Filﬂéﬁl)%%lﬁyawkglsﬁsggalagd drogen al kyl , or

hal oal k&dontaﬁpegﬂ% an@oinodi hgein@&d@fclxk@nfmmrtd@ff@%ﬁl@mleéipwoa%d of the
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13' Bj undecane; xample 1

4- (5, 5-d d 13
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? b aZ FAINTY 2#0[4 3.1.13' 8] undec- 4- yIcarbonyl)phenyl]acetanlde
4 [ (3- nethylp enyl )acetyl]-I,4-diazatricyclo[4.3. 1.13" 8] undecane;
4- (2, 5-di met hyl benzoyl )- 1, 4-diazatricyclo[4. 3.1.1 3 8]undecane;
4- ( 3- phenyl propanoyl ) -1, 4- dlazatrlcxg% hﬁs . 1.13 8] undecane;
iV-13-(I, 4- dlazatrlcyclo[4 3. 1.1 3 ec. 4 yl car bonyl ) phenyl ] acet am de;
4-
[

et hyI benzoyl ) -1, 4-di axatdmmﬁlcyx{ld{ﬂ 1.1% ]ﬁn&}uandecane

- (
Bngef:;;llef | 330 g Oggéfg‘%’/ gg%a‘éé‘]réﬁ%ﬁ %"P zﬁag'g%g? p‘%@%f t%tralgfdio]l‘&ran (100
%H”dgﬁ@’\?as chﬁlﬁedg}r Onapﬁw ?éd&zm'x lnﬁi%%ﬁnthdﬂBé(Bé7 & ABmajokindecane;

tetra al en-2-yl car bonyl dlazatrlcyclo[43 1.1 3
8] u ndec aXidtich)- a@dedapdsrﬂmyxbsn mgﬂ 195 mmutleSd iThe a@suitc,rggcmwure avas pllewediowafdt ane;

4-1 2- t |
o et oy ey Stom ShgeRrE: hekheasd SRS 1 hl Erordi AR -
1.13' 8] yRgRGaeT du(hrertel b iRnzayi) addidortlbfsoaiun syltitefiduaBydritel(3.34 g, 10

]

8] undecane;
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4-(2,5-dinmethyl -3-furoyl)-1, 4-di azatricyclo[4 .3.1. 13' 8] undecane;
4- (pyridin-3-ylcarbonyl)-I,4-diazatricyclo[4.3.1.1 3" 8] undecane;
4- (5-chl obenzoyl) |, 4-diazatricyclo[4.3. 1.1 ‘
4-( 3- netﬁkﬁ §"$ﬂ$%§|) |, 4- dlazatrlcyclo[4 3. 1. 13 8]un§g§gﬁggﬁﬁﬁ&%9
4-1(1- phenyl I H-pyrazol 5- yI)carbonéd] |, 4-di azatricycl o[ 4. 3.
. 13" 8] uned pAktrich). (Aﬂbf— the duktuse \yas:%ttr que)mghmu ovaa fidteraddhroneh 2 bsd of
1.13 8] yndecane; dlne hox i azat ri
3 8] unclBiACe R PR LR AR At BOVAT B GGKTOM (T et
- 1. 13" 8hpnéelsiptingd o L&%va'éhéywafehamhmula@%é Vésill'tllng%n.dieaﬂﬂéﬁalayasl o[ 4. 3.
3 8] undecane; (5-met hyl thi en-2- yI)carbonyI dlazatrlcyclo[4 3.

1.1
1.1 3' gfiliened ¢hrough alsquzt plug of sibisn geh(19Q ML), @P%WrtLéy@"/e hanol (containing
1.1
1.13

3 8] updecane. 2-.fl\ugn
o] hananaurdorper I GBRERY bRy ol Hapd 'ﬁtﬁéﬁf’édz%%ﬁ“%%é rEess

3' 8] undgangr (304 R4z dm¢1ypzs pfsmnz@wd) JE11. 91Het; A Icy2R0[(dh, 3 H) 2.56 - 2. 96

1. 13" 8] undecane; 4- g en-2-yl ca 4- dlaza;rlcyclo[4 3. 1.13
8] undec émet H33[Q15- 33 ﬂwté?ﬁaiﬂ%(QC@Tﬂébﬁﬁbh tH)'4- di azatricyclo[ 4.3 . 1. 13
8] undecane; 4-(2, 3-di net hyl benzoyl)-1I , 4- dlazatrlcyclo[4 3

. 1. 13" 8] undecane; 4-(quinoIin-2-yIcarbonyI) |, 4-diazatricyclo[4.3.1.1
3 8] undecane; 4-(thien-2-ylacetyl)- Eialﬁplid?ﬁzat ricyclo[4.3 .1.13" 8] undecane;

[ (3- met hoxyphenyl ) acetyl]-1|, 4- dlazat i.C i ' 8k ecane;
4- [%q) met hy| 4r0thw;3922v%¢1pzr'9'r') éa}f‘fﬂshgwlj' 1, 4 35‘?5 ‘ﬂﬂ@‘b%ﬁo‘[ 4f“3‘(‘j’e&a'T3
]undecane; 2-( 1, 4-diazatricyclo[4.3 .1.13" 8]undec-4-yl carbonyl) phenol;
[(2-nethoxypyridin-3-y|)carbony|]-|,4-diazatricyc|o[4.3. 1. 13" 8] undecane;
-(1 Hpyrrol-2-ylcarbonyl)-1, 4-di &xample$di o[ 4.3. 1. 13 8] undecane;
- (

3-chloro-4-f] uorghenzoyl)-1_, 4-dia clol 4. EHAR ne; 4-
i ndazol - 3- ?r&%?ﬂﬁ&ﬁ%ﬂ@“&%&é%ﬁrﬁ) 9& fﬁlaga 'cy??[%fl]}ﬁldetaﬁgm (
-(5-chl oro- 2- met hoxybenzoyl ) - |, 4¢dhaéfacétaye! o[ 4. 3. 1. 1 3' 8] undecane;
-(2,4-difl uorobenzoyl)-I, 4- dlazatrlc clo[4.3. %undeca e;

- (1hi en- 3- y The@radugt of Example (. ﬂegci [mmel) WSfQT‘"B‘? imgaayszoturdn (10 mL)
-(4-fluor.o nzevyl 4, e;
(2 oy B preatbgact T4 by EY BT erankgioh K 1995 08

, 4- di azat 5y gal- &e@bbnﬂotﬁaﬁiw(wf&gmeé mmol,; AJdrlch) were added. After stirring for

(& ?Efs?n?éé%gf&%% N e 311% o RBREf Lvag afdgd, and
- 13" 8] ypd ﬁa[bj. %fs Jf?rfé% .j'Sz &Mgr@hé scﬁv&@%@?‘érﬁ%\!eﬂiﬁdyﬂ JeRMbmGind B yI ] -1, 4-

azatrlcyc ecane; - 5-(1,4-diazatricyclo[4.3. 1.1

' 8bondegodicy bv)ipyﬂimﬁhdby@prypdrpdnmﬂﬂLC [Waterd Wﬂaﬁl};ﬂ;ﬁ 2100 mm column, 5 pm,

? [13 §3]3 lﬂi@é@%@%?ﬁfnyph%w gra%}l/ernlt g% aceton¥tnle in’0. l'gla%lﬁg&ursltgﬁuorggétlg acid] to

i g_g 3(3]3 a?fggd {B%ttﬂ%lcbﬁ%aﬁ@lls the ¥birB3pohding 13fivdrbadetale: AMSZ@CINHC) mfz/8.13.

-[ 5- (Z(S&H{ﬁnthoxyphenyl)pyr|d|n 3-yl]-1,4-diazatricycl o[ 4. 3.
. 13' 8] undecane; 4-(5-pheny|pyridin-3-y|)-|,4-diazatricyc|o[4.3.1.1

00

I-h-h-b

8] undecane; 4-[5-(4-nethy|phenyl)pyridin-3 -yl ] -
, 4»di azatricyclo[4.3.1.1 8]und6QEﬂﬂnpk3B
-[g (4-fl uorophenyl) pyri di n- 3-

K 4-diazatricycl o[ 453 % éB undecane,;
-[5- (4- nm(ummnehsdwpﬁm-atyrkas 9n3]l)-|1;‘hdwatiwﬁ°§&é~|ld[ ZJugdedang fu g]al'jﬁt(fecane;
-{5-[4-(tri f+§01f f%‘y enyHMfﬁpg Agoylh}g 0:3% fnBh2 109k@hdoiBehet - L -

] undecane; pyri diazatricyclo[4.3. 1.13
8] undecanemid-wax tteatdd wich @@dtefayéd) slmymodldfﬁ’ﬁnwnc] adnd in m%mharw@tm{ yntd aj

13' 8] undecane; 4-[5-(3-net hgxyphe 83 % 3 i@’h | az §¥§I0[4 3.
1. 13 8] umeeipitate begrntg form. ¢ Afe] ng rghg. *P“i‘ l“&%eét ‘%

¥ 8] 6g?5f§]1§e@§d 2l h2 55U €85 AndedRVitd Sthiradetéle tb'a:ffﬂ;rdjt}@&ﬁlierdoﬁtp@h@d A'FBNMR

4 [ 5-(3, (4edwlm rCDQIES pphR03 @, d=BY Hz: 2 H); 226 talik §alldp.d. ), 2.47 (s, 2 H),
1.13°8] undeca64(m 2 H), 3.68 - 3.75 (m, 4 H), 4.51 (s, 1 H), 6.75 (s, 3 H), 7.65 (d, J=4.7 Hz, 1 H),

8.10 (d, J=5.4 Hz, 1 H), 8.58 (s, 1 H), 9.24 (s, 1 H); MS (DCUNH;) m/z 314 (M+H)".

-h-b-bHOgl—‘-bH-hl—‘-wa.I—‘-bbl—‘-bbbh-b
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3 -bipyridin-5-yl)- 1,4-diazatricyclo[4.3.1.1 3 8]undecane;
4' -bi pyridin-5-yl)-1I, 4 di azatricyclo[4.3. 1.13 8] undecane;
(2- yI)pyrldln 3-yl]-1,4-diazatricyclo[4 ' decane;
(2 Wﬁgpﬁgy oxgphenyl)pyrldln yI]-I 4- dlazatrlcycF%Fﬁﬁgééﬂ%&gg
8]undecane

-[5-(2, 4-di net hoxyphenyl ) pyridin-3-yl]-1,4-diazatricyclo[4.3. 1.13

] undecane; 4-[5-(2-f|uorophenyl)pytldln yl]- 1,4-diazatricyclo[4.3.1.1 3
8] undecane; 4-[5-(2-ethoxyphenyl) py fﬂTH é'yl]-l 4- dlazatrlcyclo[4 3.

1. 13" 8] undecanenierto[B;2-4] ﬁdi’d 33 drb6ydl -9[44d|?lzat1=|cP'clo[4 .3.1.1>*lundecane
3' 8] undec-4-yl) pyri di n-3- %benzonltrl 3-[5-(1,4-diazatricyclag

3' 8] undec- 4- ¥hy pyaduel of Exapip]e2 (G- bhEt 9B g}mol) was stirred in tetrahydrofuran ([O mL)
A{ ¥ é?ﬁ%{ﬁ\é@gﬂ%ﬁ) BRI IRNId ' 0TTe8 0 S HhRFAY K BYEACS37%635) and 1-

4] [ 5d( | hﬁdrbﬁy’tidﬂ( ﬂ?tﬁliﬂilt;,] f.y13 Q,W 851:;1’&03 &tld]nch) 4':3 eaigadl r E)ﬁyc stofiag 301’I itﬁlirﬁltes

8] undecane; 4- (2| -met hoxy-3 n y azatJdtg cdo 4.3.1. 13
8] undec A= lwaghe["ﬁk@fbi’dk!m&iea% (gi//%‘{ 049%“ 1 tdich) WAfaddedand

8] undec- n d th d

4-15-(3, egl %&% %%%tg}‘{%n‘?h %%dlxheé gﬁtﬁgsq-&g?‘éezdaltnrdle{:;%:Clugr[n4a% e procuct

1. 1338]8Tm§|gﬁﬁﬁﬁi b%pt(eﬁaratmet HPK¢-[3YAkrs 3 Toyrrai RIP 18- Fx1109 -nhm 4ohimag atum,dlosy of 4. 3.
1. 1 undecane,

4. 60 2ratef*ﬂ6)wm5n Fe10%9 igpadiany of asetonitrite i 196 aqugouy; tifupropesfic agjd] tafford

3" 8] yr 'H NMR (300 MHz, CDCl;) &
(4 rre ﬁoxy ? %thle cﬁrregiﬂof]dmgltﬂﬂuorg etite - di az(atrl cycI o[ 4 3) ppm

8]urvd6(§am) 1.92 (s, 2H) 2.14 (d, J=3.1 Hz, 4 H), 3.00 (s, 1H) 3.13 (s, 2 H), 319(s 2 H),

5-
3
fungég‘é&g}‘ﬁoz@ﬁé )n%%nddgljyr/]ﬁ ﬁﬁé LH’) §5§(§lzjag @32@*?@5@1 0[544131Z 1.1
bs
5-

4- (3,
4- (3,
4- 5-
4- 5-
1.13
4-|
8

und ! - ' r S (DCUNH;) m/z 314
undeg%?l yI8) pg3{/2r23|- Jégﬁp}qﬁ? %Ogﬁgér)lgﬁej&g]sﬁz 1 H), M3 ( ) m/z

5 (I (vHiEpdol - 5- yI)pyr|d|n 3-yl]-1,4-diazatricyclo[4.3.1.1 3' 8] undecane;
(1//7-indol-4-yl)pyridin-3-yl]-I ,4-di azatricyclo[4.3.1.1 3" 8] undecane;
-[ 5- (4- met hoxyphenyl )- 1, 3-thiazol-2-yl]- 1,4-diazatricyclo[4. 3.1.1 3
undecane; Exan.|e5

5- (4- et hyl phenyl ) - | t hi azol 4-di azatric
[8] uﬁtdec aney4 ?5 5-d¥01t)|dod|benzo[b,d]thlen-3y y$ 1 4—dlazatrlcyclo[4 ]undecane

4-[5-(3-net hy|

5] Undeeanc: | PapY. PR s eRgRseq Bothixite il %%H‘*‘t*%eﬁt‘ﬁ?? el a5
1. 1308] ypagasne;12 mg, 0.013 mmol Alfa) and racemic 2,2’ -bls(dlphenylphosphlno) 1,1’-

8l Bﬁdeiﬁmphﬁi RBIE s ol etk s B UL b haBrdyh 3
1.13" 8] '-QQ]CL P?5 m‘}m_(tg O(E)'l\ o(ﬂ.ltlo]'l @as%@?e@t M Pdeh th-prbduct a;f Exzdhﬂéat(ﬂ 00w, O[ 4.

3.1. 13 ecane, l'oro-1, 3-benzoxazol -2-yl) -1, 4-di azatricycl o[ 4. 3.
1. 13 S]Mmmmmmdcsrbr@n(odﬂheazdumpmmaéduo@dq/téﬁonxg 3- 2l k Hejeeroch. 3

1.13'8 d Angt.h nmbadi nt of,,t
corrpoun]cfghré&ecgg?ermﬁg% ‘P)%]\‘Aﬁe&@ ‘Hfg‘ 0%‘?98‘5: gesnﬂxﬁge 8{11 ?85& IhQ%%?@Balr ation
Of %@ ”pOAdﬂﬂéh)QI/asftﬁéﬂTwcﬁd (dnd Wb RdaBlidh Bn{tﬁreAﬁzﬂs puﬁgeﬁ-\#ﬂﬁnltm@@ﬂﬁt)(hma&d to
C(O A C(O NR1R2, -C(O) - R{ - Ar3, g§@?l§§5%§$%%$$>Ar3,
-0 - Ar@—%r ?;; fQIrl 6(ho)1rs ( seeling © reﬁ@demﬁerﬁ uge, MBS e N Bl t he

excarpl ¢ SAORAEHEys s apt e g fhucs o pEEE v ARBAIDGE HOL C A4S Ndema 1 o1
1, 4-di azgdrg Mbgﬁrﬂngoluﬂxmlsttﬁ] foResRMO. mOeKipoiHi0% gradientodadethritralienn fdyo
contain asymetrically substituted carbon or sulfur atons,,. and accor di ngly

may exi stqueous tefluoroacetis arisi tajafferd the il eopaund 38 sRANESPYUIANE i ngl e

enantioner, or sin t [ X f £ h

<0 o Bfugar R SR GPERITE DSOS Bom o o tE TR P AR IS 21852
I ndi vi duygl 308§ lzcaal lsymgtsl ye(d G152 iz, 1 BB, 3661 arkis 3 gars, tieH))r3e196(|ded=1f209
exanpl e,” By synthesis

rom op tlcaII -active tar ral
synt hesiHz, 20151) S\ (matli B), |6<=,9§0Ib176% §b7b‘?3o@’r f#wﬁﬁw 64 br 6% Fﬂ)
chr omat p atyr st ood t hat the present
|nvent| 5& Zgﬁtg Qiﬁs) an§l)?]?g(k:@g3§n{/%%€? aII -active, stereoisoneric form
or ntxtures of various proportions thereof, which form possesses properties
useful in the nodul ation of NNR activity, particularly a7NNRs, a4b2 NNRs,
or both a7 and a4b2 NNRs. \Were the sH4ereochem stry of the chiral centers
present in the chem cal structures illustrated herein is not specified, the
chem cal structure is intended to enconpass conpounds containing either
stereoi soner of each chiral center, and m xtures thereof.

1.1
4-[
1.1
4-[
3'8
3'8
3'8
4-[
4-1
4-[
] un
4-
3



Geonetric isonmers can exist in the present conmpounds. The invention
contenpl ates the various geonetric isoners and m xtures thereof resulting
fromthe @p §9ﬂﬂ4§i oQn of substituents around a carbon-cay %N%H]FH bGsshond, a
car bon-ni trogen doubl e bond, a cycl oal kyl group, or a heterocycle group.
Substituents around a carbon carbon doubl e bond or a carbon-nitrogen bond
are designated as being of Z or E configuration and substituents around a
cycl oal kyl or heterocycle are desighate belng of cis or trans
configuration. It is to be understg@ﬁ"? §t conpounds di scl osed herein may
exhi bit the phepgRag1%, 4-To§h'&|ﬁﬁiﬂfz-?ml A mza 16}413. Vi *Phimletdnies
specification may be represented only by one t he possible tautoneric,
geonetric or stereoisonmeric fornms in nam ng of t he conpounds or fornmnul ae
drawi ngs. However, it is to be undg&;ﬁﬁ%fkghat t he invention enconpasses
any tautoneric, geonmetric or stereoisoneric form and m xtures thereof, and
is not to be |imted nerel(Behzylthiv)-S>phenyliHdmxadiazgeomet ri c or

f | d h f.th f |
a i nge. The %nééeé?@gfohé'aﬁ@pﬂ il G bl ELf PRTaBare i oo
compoung, anovl\’z R&eas .46k t& & clafld ttr*é@t%@ leﬁncdﬁsgﬁir Pﬂeﬁ@ldﬁihé‘(ﬂ 1 nliyt17f0r the

fact tha re atons are replaced an atom havi ng an atomic mass
or rmSSmlmmi)Ardrrdh)‘fﬁrﬂutlspénsmxmdldaee(htliﬁnzyl tvmssd@rz QRask, hﬁﬂWHOluM!qh} f ound

in nature. | es i sotopes suyitable for in t ounds of
t hel9 nveas mﬁﬂ addled, ﬁﬁﬁrﬁg@ﬁﬂ" &’PBBﬁOW?‘ﬁb O Y ahto r8§r§15{§llr’118&a u?)es pﬁgs ltCJ)"F's)im)f | uori ne,
and chl ithetwdsicailéced bfilratiodkind d3€d tol4frd 1aN;jtlel 80, 170
3 1P, 3%ﬁd@§s5tsl§q%§1éﬁ§ga%r§6%t respecti vely;) Substitution with heavier

i sot opesompaindas deuterium i.e., 2H, can afford certain therapeutic

advant ages resulting fromgreater netabolic stability, for exanple
increased in vivo half-life or reduced dosage requirenents and, hence, may
be preferred in sonme circunstances Exaaplo6Bds incorporati ng
positron-emtting isotopes are useful in nedi

posliron- eni t t 4-43pheny éﬁfﬂﬂaﬂpzq*)'z'é’!)ubi‘é’éa Qcm?lg?ﬁ ﬂ@,l.'g"f%g“*a. stribution
of receptors. o?olll‘ft o%%ﬁhé’?r%dh&%‘l&%ﬁ?néfe‘ i‘g) 2§§tpﬂﬁ§nﬁdl')'i‘dn§<ﬁﬂoﬁﬂethﬂ@ﬁﬁr&0r at ed

i n conpounds 50, and
| sot opi ¢@b$ ynl, akeel rshot; Qxigdcindandothe fpordwat @f lixa)nnieﬁ/\g{@ﬁér%lll“? pEohiRpared by

conventional techni ques. known to thas e esses
anal ogodishiasobengere (géglc}WB%hFarer‘il tPI%QB @c ycgowgkfgx i gén g(%rd%éc g%e usi ng

appropri q%e? cb(?lf}{gofﬂe% dt%nllﬁkﬁ}r@d/aﬁ Gﬁ‘lﬂ@@'wwhrthlﬂrafbﬁ‘;‘m({ﬂo mL) washed
non-i so OpIC

abel ed reagent. The radi ol abel ed co n?@@ﬁé tl.§
I nveat i eequeatialbewith satursedssodnum bigerbosatgcvatehicRd biipg a@ ged 95 18 a7 AR
ligands in the bindj hhedymgmwh IC
Bi ol ogi @%ﬂteq%fvgwgrlhg?gy ﬁrﬁgs‘{‘%‘é‘%gr"‘@ﬁ{’ %’gglrllie%g?éy? luﬁg ?@sent ative c%rrpounds
of this (?Jh\(ﬁﬂﬁlgm% ﬁﬁmidnﬁﬁﬂﬂ?dfbﬁfdeﬁé’hl%mn tohatTard mipotittedeonafounie Mbvent i on
were eval uated according tp the [ H - DPPB binding assay or the

[ 3H] - net(PYLINRA ca/ni2P7 H\)’LA) bi ndi ng assay. To determ ne the effectiveness
of representative conmpounds of this invention as |igands for a4b2 NNRs, the
conmpounds of the invention were eval uated according to the [3H]-cytisine

bi ndkng assay, which were perfor rreoEmnples?ﬁi bed bel ow. Abbrevi ati ons which

have b d in the descri | b BSA
For bovi ne. serleraheair-usivg - 1 RS lgbf 410 Mty o

hi ghperformance |iquid chromat qgétﬁgménz&ﬁkuﬂ'&iatpm y(et hyI enei m ne)
solution; Tris for tris(hydroxynet am nonet han

tris(hydr oxymekdnlyth)mnfﬁmrpmd\ahefﬁs&mnieﬁBerzan o )‘“T@P—I}n qa«gr‘ﬁ&e BiM ng

Bi ndi t 4b t t
ohi ch v i vahe ogiey REP ISR A8 nRARRIMAOI01E ¢ D2arRROLL1 01
Ml .3oPh az&lmlcﬁ-)gi%:'ethﬁ QeetPre 12 mIlYEYeR @ﬁrrmgrdveheghtf thacesubimg sotid was gollesited by

b ABS | W | ot | \M
Vﬂ\;g EZdC;'rdgtag@s ;Qgéchwgh eplg/l Q@tq;g,mggégl%gfo %érd\{t\ﬁe gtl%ﬁ&pg "(dlzge'%&%?/ E o
KCl /2 / t
100- ZOSWOF 69%9%%53;6&251%}[ H? cytr i %gé 30 6[$qu3$(§|an51 aining

El ner/ NEj\_l4i.E)J e 15ch eBCa. 61 @ L)y 3. Bost.oh(m, MAH)vresb(t; chmhirzehHW a2 fd.nal
vol ume of 5
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for 75 mnutes at 4 C. Seven | og-dilution concentrations of each conpound
were tested in duplicate. Non-specific binding was determned in the
presence Wh 200//1Myg-) - ni cotine. Bound radioactivity wasp$R8hEMD vacuum
filtration onto prewetted glass fiber filter plates (M IPF?pore, gge%?ord,
MA) using a 96-well filtration apparatus (Packard Instrunments, Meriden, CT)

and wer &=8Adie, 2dp), dI47 -17.eise 31, . 70 (8h/o8.1 Hee 2 &D) @ 9B6HI. Waf Ve 9(H2E Hiv

NaCl / 5 Myl 2) . Packard Mcro Scint-20 (r)
scintil %@WWE&%@@L% was added to each well and radioactivity
determ ned using a Packard TopCount (r) instrunent. The I C50 val ues were

determ ned by nonlinear regression in Mcrosoft Excel (r) software.
Ki val ues were cal cul ated fromthe | E5ampld hg t he Cheng- Prusoff equati on,

wh Ki = 1C50/ (il i . - |2l i ol MLA) bi ndi
Bi ﬁ(rjlgngJ conditi o&'s(t[ re%?ﬁx%ﬁ#gﬂ%—gi)% %ﬁ%ﬁ'%&‘ﬂq‘lﬁ%ﬁ%ﬁ%ﬁ%fﬁ ng? e

Menbr ane enriched fractions fromrat brain m nus cerebellum (ABS Inc.,

Wl mngton, DE) were slowy thawed at 4 C_ . washed and resuspended in 30
vol umes of BSS-Tris buffer (120 mvER@®PEZAWI KA, 2 M cad 2, 2 mM Myd 2,
and 50 M Tri s- Cly.cBihehythyridfazin-3-yDATR d5za8 Qe o [213001 T Pghd@ney of protein,
5 nM[3H -MA (25 (O&;“r%%lﬁy;ererzki nyEI mer / NEN él}itfe[ Sci en?gn Pr oduct s, Boston,
MA) and 0. 1%Asolitien efghe produbiofibxampsa2 (MO ki o6 emabkifdsy dolugns) (1Qenle)

i ted | fi, | f 500, n far . 60,n .22 C. S
oo 1851 Grasettalanelin PSR ShviRat s @0k B Bied” ot cac e
Non- s pegjif(HibeRiyldecivofic)dpaRadTaMET) (PO, (HB;; [0 BISE 0e 3ahmbQ Al Neshr), Bund

radi oactivity was isolated by vacuumfiltration onto glass fijber f({,lter

pl at es pisk6idide-piopniphenyRimidazpliym ghlosidaéd-P17 &y Q- Phmmin; Aesmb 20di80¢Whckar d

| nstrungn Meri ' ' ' g¢¢ecol d
pao. | padilipiobfie @588 g Tho ol e M AR blried {f Sflrdtich ing nedelo SeAECOT 0
each wel°C fand hoadi ddet cvoling teasom eémperatos thesieagioa viRacjeanched by Qourning ()
instrunent. The | C50 val ues wer edet erm ned banonI i near i

: regr.ession in
M cA8sofintopde pgreous dpHRsesoluropa The nire was peactrdwith ¢ ‘Pfé“k 0Susi ng

t he Cheng- Prys . i I 14 5] Li Inhrified
[3H] - DPIX%SE? A ﬁ&%nﬁ%ﬂﬁeﬁ&&ﬁs\ﬁ[}%ﬁeféd and! onOdntfatddl MR RAldetorBluct waklp
, N- 2, 2- diyrTRishhromatseraptero siligargetlashiting3vigh 2-19%amathaneloontaipingyCloo[
2.2. 1] heptane iaodide, binding to the a7 NNR subt ype 1.ne si ng
menbr an@mEReNiBRdYdrax TCB‘%éOf%F'Bﬁ? P&?rdb&%f‘ eﬁ?'ﬁﬁ%‘}/ er%ZPW"ﬂﬁggﬁ cort ex
(ABS In(‘( +l mington, DE) as described in Anderson, D.J.; et al., J .

Phar macorv1 p. Ther. 2008, 324: 179-187 which is incorporated herein by
ref @dence. Briefly, pellets were thawed at 4 C, washed and resuspended wth
a Polytron at a setting of 7 in 30 )(‘)Iu esr%ﬁ)f BSS-Tris buffer (120 M Nad ,
5 MM KA, 2 nMCad 2, 2 nM Myd 2, and 5o Tris-d, #)H 7.4, 4C). Seven

I og-dilution c0meﬂma{,ﬁlmsdmn-a?am,qcumzutﬁdyclspmmlﬁ |ogddd@e 300 ng of
protein, and 0.5 nM[3H -DPPB (62.8 C /muol; R46V, Abbott Labs) were
incubated in a final volume of mehylhenzenesulonate tes at 4 C in duplicate.
Non- speci fic pindj. i ' r ; etate (5 mL

ot nyt | ycacort o AUOP oS aF k! 6 Bk €7 A 16 0B(gED 28 FmAD i i Mcctate (5 miL)

Mul ti5Sc rvegntdajedhaitly & solutidrmofys tdhEenesd fomdk add wionbhpir3%o(PO5 § gt BPL2AENeh ne
using a Packard cell harvester, washed with.2.5 nL igce-col.d buffer

r adi oactAMriek) ‘%ééh}’éié?eé?tﬁi(%gésuﬁﬁ% SUITBg WSS otBEIB‘?fHﬁmﬁ S(Q,l”gfﬂaﬁtc 81?%%?621@1

count er -ﬁl%%%@gﬁirt%éhgl H&hR6 Mnd AhedYo HPENdItREAle EQBP&HMIT OH NNIR (300

M crosoft ay Explorer. K values were calculated fromthe
| Csos usViRig, €DeODN&pyait 88 ¢, fl F) i (s, HyRet0e- K8 emy CHY/ 3.7 1f Ri8d4me ]l HID) and

are shown in Tahle 1. [ - B_was 0 in C dir 0 ar.af 4 on
procedured teddb; H48 - Beﬁ%gjw’ %?%ﬂ%&w@b@ﬁ%ﬁ% ]t('[IZ’vﬁ fY5, PAERYH3

[ Metshy | -i34132 g 3 -7 =9 HA221))7 38Y17) 9mABaH R - MSADGIANHY)C| of
2. flal Jh@%%aﬁ’éﬂﬁ‘%@?ﬁﬁ%ﬁ?%%t hyl - g 8 B &

3H] 2, 2- dinfr3OTYM-EHY 6- phenyl - pyri dazi n- 3-yl ) - 5- aza- 2- azoni abi cycl o[

2.2.1] heptane; iodide used in the [3H] -DPPB bi ndi ng assay above was
prepared according to the follow ng procedures. Step 1: Preparation
oft-Butyl (S,S)-5-(6-Phenyl-pyridazin-3-yl)-2,5-diazabicyclo[ 2. 2.

| ] hept ane- 2-car boxyl ate Triethylamne (20 nL) was added to a suspension of
[-butyl (S,S)-2,5-
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di azabi cycl o[ 2. 2. 1] hept ane- 2-car boxyl ate (3.43 g, 17.3 muol, Aldrich

Chem cal Conpany) and 3-chl oro-6-phenyl pyri dazi ne (3.30 g, 17 3 mmmol ,

Al drich 4 npany) in toluene (50 nL) and the m ted
under n|S?§ggﬁﬁ%t 00 C for 7 days. The dark m xture mag ggﬁi #@ﬁgoom
tenperature, and the resulting precipitate was isolated by filtration,
washed with toluene (15 nL) and dried under vacuumto provide the title
conmpound as an off-white solid. Theﬁ%ilt&ﬁ%e was concentrated and the
resi due was purified by colum chro hy on silica gel, eluting with
ethyl acet at@[6-(ﬂb&iz@¥hn@ﬁ-5&ﬁ§bﬁridmm 3mpﬂurd.azd\zﬁc§m4/3\lﬂ18‘)]unde1~,a353 ( MitH) +.
Step 2. Preparation of ' 2- Met h

5- (6- phenyl - pyri dazin-3-yl)-2, 5- dlazablcyclo[ 2. 2. |Jheptane The product
obtagned fromStep 1 (3.41 g, 9.7 @%Bh? di ssolved in formc acid (20
nm) and treated with formalin (37% Jklg t, 1.0 g, .12.3 mmol ). The

m xture was heat e%adhlovaﬁyﬁdﬁﬂn-slylmaw-dnaamdmyhb[mdvsﬁ poidetaren was cool ed

to roomtenperature and concentrated um The, resi due purified
by col um Chle??éltt&j‘r(g‘ﬁ pr@Hugthf%gamB@ &é%,%@wahm dry?gluene (IWaSL) was

di chl 1) ¢t de the titl
il or SREBAG ARGl AAIRRILT BYNSThOE ABRIY: 1) (0 provide the title
H] (S, S)nsEdnBetﬁyhdeﬂeﬁbeﬁnd)&pplﬂldwhéob)@dzﬁ‘#@l)ﬂ0313)7Ig). 0514@@024%%?8&& &yl ol

2 201 e Lo (R TR AN bt 3 ek e 1

‘M th a 21 Hﬁﬂoﬁfae% 4ts k4 PRRALE AI@REDT ThE nfikwne Saepurged Wnﬂﬂlrﬂ:thd;gmcmémhaadz
(0.788 ny, 2. noi € in 0.45 nl). The vial was capped and thgaghxture was

al | onedtd 20 F@d@tS loours.nAgRx cmllng@mm%wamee&tweethemc an Jias qrene, ¥ and the
sol vents wer eﬂg{ 6r %tu?g%tlgalqt&e é@&l&p Tl&;l&ﬁ?lﬁ){e%(étxtr‘ﬁ@t%d AR ERIdFBfok R

nmet hanoPCY4?8 U Sat | on ication by H gh Perfornmance

Li qui d ghnomatearapidridd Bk (MSOL), ﬁlm@i and cc[)rB:leﬂmﬂE’PBThasrudvamduatt\E@B to
dryness and the residue was dissolved in total about 4,

acel®ni poiified bpprepatative Pﬂ?bﬁo[a\’&@tﬂS@Oaéin mm XBgxige Prgp CA%pir kb% Hly Bing S

per injection were nade. ont.o nex [Ja

m cron, é%ogfﬁﬂ\esat%aée‘ﬁmt%%)magf &é’iuf’euﬁc’t "hgﬁﬂgé%%&g&%% I%V?}u %{égéé EH

el uted Ry vatrgirﬁﬂ.bﬁmin FRiFbkigen ‘?@Sﬁorﬂrtﬂéﬂltl@%rﬁpdtdeMS EDCIVNID) ni/n26es whor e
Mobi | e Phase A= 1%trifluoroacetic acid in water and Mbil e Phase B= 0
1% tri f(Mi(H)oacetl c acid in acetonitrile at a flowrate of approxinmately 1
mL/mnute. Peak detection and chromat ograms were obtained with an Agil ent

vari abl e wavel ength UV detector set at 275 nm The fractions. containing

[ 3HphgDPPB were col | ected at appr oxiEsineplg 8B4 m nutes using an Agil ent

fraction collector. The fractions wer i,ned and okyV re
evapor at ed |ﬁ'l%é‘t!’@“z"ﬁhtenr%é’l)ﬂﬂ"éd%‘é':’dl"igor? g'é‘aa'irf‘fyﬁwi)f'%rlglof]ﬁ'p %gar?\gle (2 )
to give 0.7 ”Pmlcéwa{)e -Safe VEA Wa'glcﬂ Fé&ﬂ/ltﬁfthfbﬂokﬁléﬁ fegisl ESprapiel8AC(0/040 gi0t33

[ 3H] - DPPB was asSayed using an ent 1100 series HPLC syste;énﬁconsgtl ng
of a quah@bhar- jbmaﬁb]thmphemﬁqdhﬁ:ﬁl5e5—tetla!mﬂa’l~dh7i)21§'mx@§‘éf0§1“1eé tor. A

kard Rad d h
Cyst om P MuitedereAERro TR Rl S LB e TPLC

Ul tiyga- FA]QHM))SSZ leﬁﬁ}dléwdmmmdphm G gp(DJOOGB mlmm eAldeick), asdaa mIThe
anal yses wer €

using a Phenorrenex(r giﬁé é‘t 564 %

m crons,1: BB@thamdeX&lQﬁrM sydiunrigarbppde sAlupans Ene BIrPE Wip %rr aﬁ‘i"gﬁ
starting wth 10‘V 2P at"l JoHCES 0bOh feMET mmutéANDI ng
to 90% B t“r‘lorﬂt‘?ﬂ“?ﬁﬁ? ”thﬁlﬂ-{ﬁgb ‘éld%o manut es, é?’v\/nere Mobi | e Phase A
= O 1%tHd &hawnm&tlteeedaeoﬁbmnama,tm panified/bpiflash anramt@mmlymsﬂwa gel,
trifluoroacetic acid in acetonitrile. The flow
appr oxi nelwténgwith 5t V0o ﬁmtga%gcqnppémwl‘a’%qrg@ppw (Mﬁo?ga)s%@grtf L9 aBrds o red

un A Y 3k from about 0.01 nanorml ar to
abo t 1%%?11?@?%% osmrﬁélﬁc(t estedﬁby the@?lgfﬂf) M_A assay, many having a Ki of
| ess than 1 mcrom)l ar. O her preferred conmpounds denonstrated
[ 3H] - Cyti si ne binding val ues of conpounds of the invention fromabout 0.01

nanonol ar to at least 10 mcronolar. O her preferred conpounds denonstrated
[ 3H] - DPPB bi ndi ng val ues of conpounds of the invention
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from about 0.01 nanonolar to at |east 10 m cronolar. The nost preferred
conpounds had binding affinity for either the a7 receptors, or the a4b2
recept or Syo8h10PQkdes! N the range of 0.01-1000 nM Sone p@ggﬁﬁ&@gﬂﬁ&gpounds
exhi bited greater potency at a7 receptors conpared to a receptors.
Compounds of the invention are |igands at a4b2, a7 NNRs, or both a4b2 and
a7 NNRs that nodul ate function of a4b2, a7 NNRs, or both a4b2 and a7 NNRs
by altering the activity of the receptor signaling. The conpounds can be
i nverse agoni sts that inhibit theb P“ﬂﬁgﬁbity of the receptor or

ant agoni st s4{f.pi-beRFthRhS-y1) Py 9ddein BeyIRE 4L diRzAticy Q6 PR3.011&Yuhuadaned-

agoni sts. The conpounds alsO can be partial agonists that partially block
or partially activate the a4b2meslrylbenzepesifomat? and a7 NNR receptor or

agonjsts that, activate, the rec 1.8 gd e and
a7 ri%ecept orsAolTo ‘8“%’%‘?‘35%?%98‘3 og%%{éllplleﬁégﬁ] r‘gg)eé;bégé?ﬁ}/oclﬁ vieﬁ 1\??1%%%6?@%%5%
and phospk ateare svitndsahitiined Mp-phehesulfonitt idmbhasysrdte €0.03F g 0. iffomtrabint o
effects on nmenory, cytoprotectiqgn, gene franscription and, di seas )

nodi f i c&thybacetaie %M-oéﬁebftlrwg e 4 ﬁ@f@d Bawes éﬁ'ﬂfﬁ%ﬁﬁ@‘e&@%&dﬁ%@?% ons
of the i. i f 0) (DU % LB Rihfie IR MHERMHAND nore
parti culng\rg y %@gm"e@%ﬁghﬂh%‘ or bgﬁ]ﬁ%? cgﬁ% £4b2 NNRS.@I n particul ar,

t he comuDyOEy) &SPy ¢ O3NSt 1i20nHzdf H,1e3 | n2.8h(inph H)ah 7he 2 86dch, fldl), Brd@at i ng or
preventing disorders nodul ated by a7_NNRs, 4 NRS,. ., Or,, RO 7 and

D 4D 30 RS (y g1, SOt Borafeh o5 dakmbb M e ] G dred 15 2038 o el y
modul at /0§ sl 130, My ﬁ‘hb@klé‘!\'ﬁﬁ% P63 oYl @73 )d7 842 1NNRS dent, I=oBWR| |
preferabl y by’ ’adnt ni stet1 ng a conpound or conposi tion of the invention,

ei t her @l 8.39r(s NHEoMY (REWNH3)wiiz363r(M-dd) nor e addi ti onal pharmaceuti cal
agents, for exanple, as part of a therapeutic reginmen. Conpounds for the
nmet hod of the invention, including but not limted to those specified in
the exanpl es or otherw se specificagkympte®d, can nodul ate, and often

possess an affinity for, NNRs, and nore particularly,a7 NNRs, a4b2 NNRs, or
both5a7 and a4b2 NkK8-meshoxybenri)-1dadinzaikicuclotd:3.-bdt HuBIeRIE adb2 NNRs

| i gands, the.co unds of ,the | i r e treatnment or
prevention ofﬁ’ﬁqﬁ@rfﬂg}pog?d %9 Rﬁﬁa%{r%gi%%{]m%%?o%ﬁt gﬁﬁﬂﬁggnagﬁgdsz NNR

medi at egndhSRBERDIOACIE A dihg i Gepaiovitinod e abPdS Méthod EESh)In£ 287 Ocan be
useful for the treatnment or prevention of a7, a4b2, or both a7 and a4b2
NNRs medMiittBd, rgtestien medr3&ddamtaSons i ncl ude, but are not limted to,
conpounds described in the Conpounds of the Invention and also in the
Exanpl es. For exanple, a7 NNRs have been shown to play a significant role

i n ephancing cognitive function, inEkampkdgOaspects of |earning, nenmory and

attention (Levin, ED., J urabj ol .. 2002 : 64 such, a7

| i gands are sui tabl‘*e'?]f‘B?plftH@h‘?F‘é@firTg'rﬁ'a "%cr\(glﬁﬁ'glgﬁlgh%ca?ézrders rel ated
to menory andiprieQYMdouRi wab prdpaieddron e R8T bEEx@hpIe 2t andr -aephitildcetic

di sorder, ADHD, AD, mld cognitive inpairnment, senile denent LAl DS,
denent i acidicckrdingfiog@enseal Mishechai 4 GrdtoMethaddD (S H) riag2 b%gﬁa?‘) -Jpigntion
dementi a. asi ﬁ%llat.edt with Down's syndronme, as well as CDS.|n addition,

a7- cont Mg 3 YU ve been shown to be involved in the cytoprotective
effegts of nicotine both in vitro (Jonnala, R B., et al., J . Neurosci.
Res. 2001, 66: 565-572) and in vivo_(Shimhama, S. et al., Brain Res. 1998,
779: 359-363). More particularly, n@ﬁ?'&&?g’e‘nerati on underlies several
progressive CNS d'4§@§g,ﬂﬁ.§z.s,h&%9n€y| 94-fHbatiRlyclol413.19% fudedlnehel ner ' S

di sease, Parkinson' I sease, anyotrophic laferal sclerosis, Huntington's
di sease, deneTiid titlendonipouewal paipased femm vhel product of FrampleedandNsridimt i on
resulting fromtraumatic. brain inj . I I i i f tion
of a7 nvlesrbgihe aaifcepdinidaease MethetRt SRR S SRBCE S o

i mplj cat keysf Gty 7is8 (Heyeno t D@9.c0nNint, 1 VD, 8gBICI I En, 8
asso3]((:)i at%gg gﬁ’?tlﬁ{)t 225&?2(;—%;5?6%‘@8 -ﬁ'g.g?ﬁlé?fHa)i i,;lglg:)>r83(::”.10 Naﬁé Acad. %?:i . USA
2001, 98H) 476342.4789) 1 HH72. 582605t (y & H), d BAel6@ ém, 2 HY) LeMdS MrsbobB(BSED#Fe
pat hways Ieagi ng;o decr ease? ggos‘g@ryl ation of the tau protein, whose
hyper phoaSHOMNIEY ), getentiontupe, { Add e e yr of i bril lary tangl e formation in
various tau rel ated pat hol ogi es such as Al zheiner's di sease and vari ous

ot her denentias (Bitner et al., Soc. Neuroscience, 2006 abst 325.6). The
activation of a7 NNRs has been shown to block this neurotoxicity (Kihara,

T. et al., J . Biol. Chem 2001, 276: 13541-13546). As such, selective
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| i gands that enhance a7 activity can counter the deficits of Al zheiner's
and ot her neurodegenerative di seases. a7 NNRs al so have been inplicated in
aspects okongiyQgsyel opnment, for exanpl e neurogenesi s opctlignbioaionksd Fal k,
L. et al., Devel opnental Brain Research 2003, 142:151-160; Tsuneki, H., et
al., J . Physiol. (London) 2003, 547:169-179; Adans, C.E., et al.,

Devel opnent al Brain Research 2002, Ex@mplgd2187). As such, a7 NNRs can be

useful in preventin treating conditions i sociated with
i mpai red neur odevel gﬂ%ﬁ??xy]aﬁty@?}a%faeza r&%’lckogi%ﬁﬁéﬁ?!a'ﬂﬁ{(e E%'\?\es)a A, Mol. Med.
2003, 9: 3-9) TheeWIeampe@riPREsiepaved froli 1B padducnoft Bxangyle 24b2 phidRsydmvie been
shown to i nprove attentive and cognitive performance in pr@@lﬁhiu cal nodel s

that ar ecidacenrding te &eacrabMethaddvr LEMS Mothed &ctESI /248 Y flong

di sease..ch |zed by core synptons of hyperactivity, inattentiveness,
and |§1rrpttjl Se%?ﬁ/&fr{gée?s. exanpl e, ABT-418, a full agonist at a4b2 NNRs, is
efficacious in a variety of preclinical cognition nodels. ABT-418

adm ni stered transdermal ly, was sh i N ﬁ3control led clinical trial in 32
adults to be effective in treating QAA%IEPF general , and
attenti onal / cogni tiyes gRbidtengoy1i1PRALAcFElo (4.1 9P undedane et al ., The
Anmeri can Jour nal of‘ygsg/@hi at ry0%898?ﬂ 156, ¢ 93&- 1937;3]. Li kew se, ABT-418
showed a si gk title cefppumtyas prepangil Ifiom the predustef Example 3 @ad srohigrobengeicogg,

| i i al i St : )
an A1 Sﬁg'&ggéérﬁglgﬁaﬁ%g@ Wéo%@ﬁéﬁ?‘%&‘ﬁé T&@r%# %ﬁmgie@?ﬁ??é% Moo

and anotgl 1 addmim@eni st, ispronicline have shown efficacy in a pilot
clinical trials (Wlens, T.E., et al., Biological Psychiatry 2006, 59,
1065- 1070. Ceerts, H., Curr. Opin. Invest. Drugs 2006, 7, 60-69 ) . In
addition to cognition, conpounds th@{ad‘mqq‘act w th a4b2 NNRs such as
ABT-594 and others are also efficacrous in preclinical and clinical nodels
of pain. Ax-pUaM-didzaargslo]hal. ridjmdat-d-yatrboay)pimnyH4NN-dimethytamivan have
broader spectrum of therapeutic effi cac%lei n (gig?e e stlages guch as those

i nvabving cogretitibeompauad vanprepared fom fheprodiet /T Exaplg ddld tar at i ve

di seases; a0y ARASRnz e BLiAARKIAAk 3o Genéra PRI dLEERSAMENRE 0 ESI) m/2
charact efl zed y abnornalities i n perception, cognition, and enotions.

Si gni f i G010 @ nretentiop timeak. 430 mimitésnvol vement of a7 NNRs in this disease,
i ncluding a neasured deficit of these receptors in post-nortem patients
(Sawa A., M. Med. 2003, 9:3-9; Leonard, S., Eur. J . Pharmacol. 2000,
393: 237-242). Deficits in sensory pisfipksi;ng (gating) are one of the

hal | marks of schi zophrenia. These deficits can be norgglized by nicotinic

| i gafds that operal(2-methylphenyl)agefyll-hdrdipzatricyclofd 3.1yl “Sé?ﬁa?Sphr eni a Bul I .
1998, 24: 189:.202: Steve I 21998, 136:

320- 327). Nb?g‘ertﬁgecr?tmpsotu E(?ﬁlwéisg pﬁéiegﬁgh%ﬁmﬁhetlﬁg%&ggggﬁiﬁg? i eﬁllg%:( recept or

sti mul atr,ghyiphsfy1Reetd dchli®erding tohGerefdl ddéthod A MHNMREI0rMHaeDMSQ-Zo)fbuse
nodel of sensory gating (Radek et al., Psychoph I Berl.) 006

187: 47- 59m 1GALES, 139, 40§ -F0Gm A Hiéaﬁd‘é%@ﬁﬁn%?ﬁ’ggg pggém §|‘J‘)i #5Phe
treatme hi renia, p | agi @A)t}g/ K9 (My-H Y Terefdatibal cord
nodul at glt%%fﬂ) %?‘gg‘s%égﬁgﬁ\nt %g—ﬁ ﬁgsl\qgel\g%thgégggsat ed zvl%ilblt h % )gai n-relieving
ef f @st s @he MsOPminntes.conpounds (Cordero- Erausquin, M, et al., Proc. Natl.
Acad. Sci. USA 2001, 98:2803-2807). The a7 NNR or and a7/ a4b2 |igands
denonstrate therapeutic potential for the treatnent of pain states,
including acute pain, acute pain, C@k@mpfe f@i n, neuropathic pain,

noci ceptive pain, allodynia, infl amafory pai n, inflammatory hyperal gesi a,
post herpetic neudalgh-diazawicyoclohd.bilds Tundee-dtydearborybrnzpritile r opat hy,

H V-rel at ed ur opat h nerve injur i i.t4 1} ;

ost eoart hri t?@hepté‘i?%‘forﬁﬂ”ﬁa,waﬁé’ﬁ aﬁeéi?/ fFl?IBE@e pg'?dr%gf%& é@ lrea% &Sg? E{bfgg%ngg;c

pai iy deptihcBrdifg td\GaskINethsd o A0S ddtiad DI(ESHIm/As 2RAONVEH)", retention
fibronyalgia, neuritis, sciatica, pelvic hypersensitivity, pelvic pain,

post opetimeil\dd4painntespost stroke pain, and nenstrual pain. Conmpounds of the
invention are particularly useful for treating and preventing a condition
or disorder affecting nmenory, cognition, neurodegeneration,

neur odevel oprment, and schi zophreni aEx@ogpk 17 ve i npai rment associated with
schi zophrenia (CDS) often limts the ability of patients to function

normal |y, a synptom not adequately treated by conmmonly avail abl etreat nents,
for exanple, treatnment with an atypical antipsychotic (Rowey, M et al., J
. Med. Chem 2001 44: 477-501). Such ®mognitive deficit has been linked to
dysfunction of the



ni cotinic cholinergic system in particular with decreased activity at a7
receptors (Friedman, J . |. et al., Biol. Psychiatry, 2002, 51. 349-357).
Thus, aCt\ivp%ﬂ)r/ﬁsi& a7 receptors can provide useful treg&%oﬁg{o%ﬁghanci ng
cognitive tunction in schizophrenic patients who are being treated with
atypi cal antipsychotics. Accordingly, the conmbination of an a7 NNR |igand
and one or nore at yqtqﬂéthymhmy);hmdiazatﬁuydo[df:{hﬂ3’7]npdmaed t herapeutic
utility. Specific¢c exanples of suitable atypi.cal ti hot 4 cs include, but
are not |im Tegtilgcompeyung yyasdrenar ??‘&@%é’gdﬁ?té’ﬁ%ﬁ?ﬁ?{; ?ﬂﬂt%t api ne,

zi prasi oy 1be6gc§i89é'8%ccdrhﬁig% GHABG1 MRfH AL CLMS MERER QBT+ Pihn/2t 378 .0

i nvention y be adm ni stered alone or in conbination (i.e. co

admi ni s(M+H)) rarértionaimee b 19ronmutesddi ti onal phar nmaceutical agents.

Conmhj nation therapy includes adm nistration of a single pharnmaceuti cal
dosasge formul ati on containing one or nore of the conpounds of invention and

one or nore additional pharnaceuti gghngdengs, as well as administration of
t he conpounds of the invention and ,gach additional pharnmaceutical agent, in

its own separ &-p-phéndinvatrieyclelf.3dok alpndesdnyicaxbonyphenyllacetdmide o conpound

of formula ( d one or r { £] m nts, may be
adm ni st er edjrgl%g{?%‘éo'B%?‘fnngng)stpga%?%deﬁ{)&?ﬁé gr%?lﬁ%tg e o&?f@%glggge conposition
havi ng gefdni86bdn2bicackll acea@ingaetGeneral Mutlst Ant'H NMRN(586 MH,aBDEt:) 6ippm
capsul e; or each agent nay be adm nistered_in_separate aral dgos

f or Hul a8.081(8,. 1 Mh&r46 sbpafmt 2Hlok3ye7dlmul &Di 64< -4r% (H‘s;éo',%’ é@rﬁ)’%ﬁ%g‘“’of t he
i nventi o] r e ~a@dif ¢ I 21121 G & S1%eYmbe

i i 2 aPoHO8e SeddnATH Py b et e BN CE e (RO HETS S e o

separ at gy .85t-ageRaed H);mes-M$MethodsR (BEH)imat B19.0 (Motalreidosemomedvdds of
active ingredients in the pharmaceutical conpositions of this invention can
be vari adnies.as to obtain an anobunt of the active conpound(s) that is
effective to achieve the desired therapeutic response for a particul ar

patient, conpositions and node of adm nistration. The sel ected dosage |evel
wi | {5 depend upon the activity of tHExapmpleilBul ar conpound, the route of

adm ni stration, t severit f the condition ' 38 d the

condi ti on and prﬂ'H&'WéHTYdB\“}/'\?(BQF%Wﬁ'lo‘?'ﬁf%é{’& tcf)@r‘f?’ 9‘t'){ei ﬁg‘(ﬁg%@ed. However ,
it s wthi nThB68kbmpotHd \Wsepr@?éred frofil the prodlasest BXaniphe2 andpound at | evel s
| ower than required to achieve

he desired therapeufic ef dto
gr adual methyhpireazkeeticrsidiansahingto General Methad P’edﬂ(g‘ﬁ\gé yfetng ggﬁﬁé{i é'ffz When
used in e 0 t her treat , a therapeutically effective anount
of one agyﬁl@ﬂﬁwﬂt‘?{?ﬂﬁgng?’etlh@ilﬁ@g{net%i on can be enployed in pure form or,
whepg such forns exist,in pharmaceutically acceptable salts, esters,
am des, prodrugs, or salts of prodrugs thereof. Conpounds of the invention
can al so be adm nistered as a phar Ie 2l conposition containing the
conpound of i ntergsh d fceEbERtdyHL1 Mdidkafiey SO[41301. ¢ ‘Phedeemeut i cal | y
acceptabl e carri e?g.ﬁ’%gwf) rase Pher apeutigyal I[y effective amount™ of the
conpound of tTie titievempoom wesprepared fifon e predushoiExaneile £138d 2oYrpound t o

treat disorders, at a,reasqgnabl e benefit/risk I i t

medi cal dimethyienrorc 16id agqordge (o, HgRst gﬁ%‘@:‘f’d Kbw vgﬁ\{ﬂgt(w e B, y

usage ofy g GORONISs. 713 GORROSH) 916 - 8l011(Re kY 810 AVENrh| 4 Y, 2dbei ded by
ndi ng” physiciran within f nedi

theatte he "scope of soun cal Mg&gment.. The
speci f i @.22@w,Bd) i 20 1.§0 Ghf D] Me-MD Methad/A(EBbY) nya ¢ 8 M) S€194PR ent
wi || depend, upon.a variety of factors including the disorder being treated
and thetg‘&/bll?fw‘&test he di sorder; activity of the specific conpound

enpl oyed; the specific conposition enployed; the age, body wei ght, general
health, sex and diet of the patient; the tinme of adm nistration, route of
adm ni stration, and rate of excr et | BrampleHe speci fic conpound enpl oyed;

the duration of the treatnent Sy k ¥Bi NEB deRinc Ol NCi dent al

W t ﬁgt he specific ‘g'(g#rﬁgﬁ'&]ﬂs{arpﬁ'lngwgf“ gﬁﬁgw(&gﬁﬁact or s] vvelel -known in the
medi cal arts.THeQitleeooaipouad wiat prepaswd|ffomiltehiroduchef Exathple@fandide art to start
doses of the conpound at |evels |owe an requi t haue Fge@ired
t her apeuthenylprapapeic a¢id a@%P‘S'r"&dﬁé-qu“?a[ N@B@Qs’% ﬂﬁé@ggﬁg’gaﬁtﬁﬁ ?h'zzez ésired
effect | g@wi e {23 phif@ds y dose of the conpounds of this invention
adm ni st@ge t%yegl Rﬁ?r-lan% or | 0\1/\/er Sani mal range from about 0.10 ng/ kg body
wei ght to about 100 ng/ kg body wei ght. More preferable doses can be in the

range of from about 0.10 ngy/ kg body wei ght to about 10 ng/ kg body wei ght.
| f desired, the effective daily dose @an be divided into nultiple doses for
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pur poses of adm nistration. Consequently, single dose conpositions nmay
contain such anounts or subnultiples thereof to make up the daily dose. e.
Phar maceyy b o G8pR0si tions The invention al so providespggﬁﬁﬁg&ﬁm&kgal
conpositions conprising of conmpounds of the invention, or pharmaceutically
acceptabl e salts, am des, esters, prodrugs, or salts of prodrugs thereof,
formul ated together with one or nore pharnaceutically acceptable carriers.
The conpounds identified by the net odsld Zcribed her ei nabove may be

adm ni stered as the sole pharnaceutlﬁﬁTpﬁg nt or in conbination with one or
nore ot her phaviegeyidisaitriegdsuss. Wiretenddecs-grah sial)phengfaeeanide
unaccept abl e adverse effects. For exanp he conpounds of _this invention

le, t
can be conbi A& title camapunsd yps rrapargh{ropsthe Redust ofdg@mpls € 284 dnpl es of
suitable atypi cal anti het | £SAI t1 It 5
ol ozhoi R EERaB e PRGN (GUREat Ifina K. 'HIRNRELsdgMIHECEDICR) 5 ppm
i | operi ¢angd, apg, 1.5%- Tidbgm, THYS7 32 he 3r@s arl), 70860 oan,al Hy 4.3 3132 ém,
pharmaceutical conpositions which are conprised of thegégggti C ll%h
ef fect i 2dDaAddnt2. B (b ddts | 8 i ¢ Hadl 39~ 138 (et hbd MeBedther ei n,
or phar I P <R s or salts of prodrugs
t her eof | nz%égg%?éﬁ%%@r’kg%gﬁf@g{aqazgsgr??gﬁ%g di scl osed herei nabove, and
one or nore pharnaceutically acceptable carriers. The pharnaceuti cal
conpositions of this invention canaé)e adllgi istered to humans and ot her
ma |s orally, rectally, parenterat¥Amp raci sternally, intravaginally,
 ntraperitoneal ly, 4QgidRiibinddd. RY-eRAMRE Io[aIIN. kiRl 0ps) , bucal ly
or as an oral or nasal spray. The pharnaceutical conpositions can be,
formul ated f dheoitlelcoapriimd was prepanad fiomsdeipsodustef Exasmnle 2 apd freghylbenzgiom

Phar maceut i cal .conpagsiti f or ter I R et r4

phar mac &gidiaseprdipse éﬁ?@g%t@%?%wg% W%‘%‘g‘ghﬁﬁ}é js'o hZ'ilg 5 4

di spersiigng g;sus i - h QR aNfb-stieinl 8 oWIsns7d @i, 3 H), 1.17 (,
reconst i@ﬂ?'?én%ilﬁlﬁﬁsﬁf’?i@g iezr':jsdegitl’abl )e’ so| uti (gns ;? dis er,s(i ons. ) Exanpl es
of 38i t e LagMESoMethamddA (OSIa) ugolS. ¢ AYirHar, setegfian feme é-,175@r10‘étﬁ§-s or vehicles
i ncl ude water, ethanol, polyols (propylene glycol, polyethylene glycol,
glycerol, and the like, and suitable m xtures thereof), vegetable oils
(such as olive oil) and injectabl e pgpaple@4esters such as ethyl oleate, or

suitable m xtures thereof. Suitable fluidity of 't gﬁgﬁgﬁs}fﬁlt i(fn may be

mai nt ai ned, féoil2dtxifippromeshybplenyliacesyli=l.d-dazatricxip | &P " by the
mai nt enance t requj ' j ' h LAdgper si ons, and
by the use Oﬁ@&?@ggp}ﬁkécf@fggéeé %g%og%?%i%ﬁ%&éggﬂggﬁ%@cont Zi n adj uvants
suchoas aResEMsatyIptenalstis acidettirdmgag eneral Methodi Ay LEgMSgdathed Cathbl*)

di spersing agents. Prevention of_the. action of m croorgani sns can be

ensur ed 3\38«@(%*3[{)3{1‘1@?9638’9 uped- SIS f ungal agents, for exanpl e,

par abens, chl orobutanol, phenol, sorbic acid, and the like. It also can be
desirable to include isotonic agents, for exanple, sugars, sodiumchloride
and the like. Prolonged absorption Bkample3Tj ect abl e pharmaceutical form
can be brought abou .th se of ent s ' o} iL.an, for exanple,
al um num nonost ear“éize‘i)'éHB"@@H’&PF??’.l)'?%'&hmgﬁgg}e‘@@|1'2 3%3&&%

sone C er to prolong the
ef feat of a Ofmgitld dorgoudll WRS pegatedabdr thoopratimwof Eeambled pidi 2 of the drug

from subcut aneous or intranuscular injection.,This can ac Lshed by
the use difnethylhenzoid asidsaseerdingrio Sieneral Meghqd Ae IErNMBﬂgﬁgz’r@?gﬁ é\Pp% th
poor water solubility.  The r f I pt I n pgl_upon
its rate’8¢- i9§§m’ BH)OETBMI@‘]&“%HHfgﬁ’? pgw%@%@%@%’ﬁ‘go%‘gé?@é?g?pfi,ze and
crystal |3 n¢ (;hot &), Ak en Bty 8/H); Le-Msrdethed & (BB 1-a)miz 285 t0eMtHY tatentionm can
be admi nistered by dissolving or suspending the drug in an oil

vehi cl e. Buspex28inungtes.i n additi on to the active conpounds, can contain

sus gﬂding agents, for exanple, ethoxylated isostearyl alcohols,

pol & yet hyl ene sorbitol and sorbitan esters, mcrocrystalline cellul ose,
al um num net ahydr oxi de, bentonite, &yampdg2é¢, tragacanth, and m xtures
thereof. If desired, and for nore effective di [WelEy:Y e conpounds of
the invention can b“a'(:?'HBB'PﬁB\"&P%‘)'ﬁn‘{' '%?HWF@%és}gP oir"?'trag%%t ed- del i very
systens such as polyner matrices, |iposones, and m crospheres. They may be

sterilized, for exanple, by filtration through a bacteria-retaining filter
or by incorporation of sterilizing agents in the formof sterile solid
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conpositions, which may be dissolved in sterile water or sone other sterile
i njectable nmediuminmedi ately before use. Injectable depot forns are nade
by form hfQspgapsul ated matrices of the drug in big s Qol yners
such as ggpyl acti de-pol ygl ycol i de. Dependi ng upon the rat ?gﬁ\%?ﬁ’ah 1

pol ymer and the nature of the particul ar polyner enployed, the rate of drug
rel ease can ﬂ“daeﬁdat:ombbmﬂi wixpnepdred frofn the peydubi chFegmadablaed gol yners i ncl ude

pol y(ort ters anh dr| al so
are pr eBE i"‘ﬁ?}‘c}é‘h ‘gﬂ gﬁ% gﬁ\?%thpﬁ?bolggré\zkiﬁ tﬁ?‘iﬁo@u 'Jl"%tnjs?g\%sn ch
are conpetHyt @etehiidh ALY . 4|‘.9I4$§1H@§5 The injectable fornulations can be
sterilized, for exanple, by filtration through a bacterial-retaining filter
or by incorporating sterilizing agents in the formof sterile solid

conppsi tions which can be dissol ve Xq{otg ersed in sterile water or other
sterile injectable nediumjust prior usSe. Injectable pr epar ations, for
exanmpl e, gi(eR|3, ﬁtétml@@raﬂi‘i;ﬂmthﬂl&ﬁmylc@fbombrlaagummcmanﬁ b’ ]matecbee

formul ated according to the knovvn uq?n ? U|t pg Zperi ng,or wetting
agents and sU$p&HACABPAYRKHYES PreRwC fTQF} ‘?ﬂ?‘&’b‘? f & 4k al so can
be a st NA D.CBMEOTeMstC,

par ont e/ Ao bR 21 h Ay e o R Rl A e M P

1, 3- but an@&816) m/ZSidy(NHH) ao&temtoabirm 1/é5ﬂ shimgesand sol vents that can be
errpl oyed are water, Ringer's solution, U S.P. and isotonic sodiumchloride
sol d®ion. 1In addltlon sterile, fixed oils are conventionally enpl oyed as a
sol vent or suspendi ng nmedi um For t]b:la‘in wzgose any bland fixed oil can be
enpl oyed including synthetic nono- or ycerides.,.In addition, fatty
acids such as ol ei o- é&zet!hoayleenzgﬁlm-lmdlah%"weﬁsh‘? adi bonlusdesHieect abl es. Sol i d
dosage forns . for. oral Pt t

powders, and {&Fa’ﬁlﬁlcgglpo\% Wﬂ%uregyleggr osayj&% g?m; a ele%?‘mrirgr%h% n%lb)z??]cds of
t he i nvepidefordigth et Metiadd Aeae-MSndeihod D (BSia) mmito diHY’, aggempsmabl e
carrier such as sodiumcitrate or dical cium phosphate and/or a) fillers or
ext dhdertimesLidPP minusesar ches, | act ose, sucrose, glucose, mannitol, and
salicylic acid; b) binders such as carboxynet hyl cel | ul ose, alginates,

gel atin, ponvinyIpyrroIidone, sucrose, and acacia; c¢) hunmectants such as
gl ycerol; d) disintegrating agents Exmhpbs’-9agar agar cal ci um car bonat e,

otato or_ tapigca. starch, 3, ta a

(F:)ar bonat &-{4 el)‘%l @&rﬁ@?&%lwwg‘L&l%ﬁag@ﬁﬁ'é ygb xlg‘[s}hﬁgp rpllﬁi",ly Iqi'bﬁ%qptl on
accel erators ’lﬁ{éq{ile%nﬂiéﬁB&MQﬁbé a%ﬂmmnumecmmuaﬂsxargmemm(mg agents such
as cetyl alco and gl ycerol nonost ear at e, absor bent s 8‘2%&1@%

and 2bentdimethglactinypheayliaceyic heid abeading te G@nﬁrals thod A: c!apcMé

magnesi u +S0 I | ycol s, sodium | auryl sul fate, and
m xt ur ed™¢ ﬁi‘?@ﬂﬁw‘) k@ggggﬁﬁ{%aﬁgﬁ egs tabl ets and pills, the dosage
formmay al so conprise buffering agents. SoI id conpositions of a simlar
type may al so be enployed as fillers in soft and hardfilled gelatin

capsul es using lactose or mlKk sugaEx%qu as high nol ecul ar wei ght

pol yet hyl ene gl yco Eh.g.. ' SPIQ{AHIEy KN [413201 Hdnddnagees, capsul es,
pills, and granul e‘&s&da e‘ﬁgk’é'g’a?@ '{1 C'gg’il n[gs an?]shel | s such as

ent esi ¢ coat i Tigstitkngbngioned was atdpags fw&h themiodwtpﬁEmmplpﬂaﬁﬂ%%utl cal .

be of & dbMmoREP Bl aeorps e MR o (RBF MR BFESHD pogoren & =0

prefer qu[qj{njpy"eténﬁ A AR £ 9 miRkds, of the intestinal tract in a deI ayed
manner I es o materials useful for delaying release of the active

agent can include polyneric substances and waxes. Conpositions for rectal
or vaginal admnistration are pref ei“?%"é s:ylppom tories which can be
prepared by m xi ng the conpounds of invention with suitable
non-jgrritating car rwssnauﬂbemyc)enoahmmemo[m Lethyhderangl ycol or a

suppository wax which are solid at |ent t ture qui d at body
t enperat ure ahe titheepampAuad Vs Prengr Uﬂgﬁ éf“HB‘ebié%Wiiiy and rel ease

the actiye,c gﬁ?o‘fé‘gcld la%&%{hﬂg@@%%ﬂ@ralf Mf'emédePFLerM's M@kﬂb@mﬁm j rr Ama ude
phar macelti¢a acce e~enul si ons, m croenul sions tions,
suspensi @nsH) swtupmnamb EBPXmimutes. n add| tion to the active corrpounds, t he

| i qui d dosage fornms nmay contain inert diluents comonly used in the
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art such as, for exanple, water or other solvents, solubilizing agents and
emul sifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate,

et hyl ac Le10ASRgY! al cohol, benzyl benzoate, propyl eper %R 00sso

1, 3- butyﬁgﬁe gl/y?ob?, di nret hyl formam de, oils (in parti cu?agﬂ,hﬁcot{t onseed,
groundnut, corn, germ olive, castor, and sesane oils), glycerol,
tetrahydrofurfuryl al cohol, polyet EdampedRycols and fatty acid esters of

Comos: 11 ons. can ellg dmEnNRE-aEay i deetipey e bET g aGaRE S enui i fyi ng

and suspendi fge fgeRbSiposeRiEtepied froaVBE pRaucPSIERGTHI¢ITang 2 30difethyl Bosage
forms for topical or Pransderma adm nistration of a conpound of this

i nvent i Goicracldabeorsiing twetereral phathed A: di G Methnd BRESI+) &1/z 2858 (MERD

sol ution spr.ays, ,i.hhal ants or patches. A desired conpound of the

i nve%ti B‘Tié'?t‘?%amﬁ‘? %ééfﬁw&g?s'st erile conditions with a pharmaceutically
acceptabl e carrier and any needed preservatives or buffers as may be
required. Ophthalmc fornul ation, eardrops, eye ointnments, powders and
solutions are also contenpl ated as IvamRleddt hin the scope of this
invention. The oi ptoepts, 2 Iﬁﬁ'{}' C{ 33i1%z A6 P8 aRddcah®, 1 n addition
to an active corrpg&'%q%'?mf Rlﬂté;l n <|e)n¥’i§on, agﬂ?ynaﬁ and véget able fats, oils,
waxes, par af flihgsitle sbmpoimd Wasgapaad froncik pmduseofderamp¢ 2 wad pyidingst hyl ene

I

mi x19r esarbpwylgc ng;toy

conpoun + 1 Blagt; d 1930 m;j ose, talc, silicic acid, alum num
hydr oxi g@fﬁgdlrg‘;e@%@ﬁﬁi@éa?gsmlgﬁ%'g pol yam de powder, or m xtures of these
substances. Sprays can additionally contain customary propellants such as
chl or of | uor ohydr ocar bons. Corrpound%ogmli!g%i nvention can al so be
adm nistered in the formof |iposo @ I's known in the art, |iposones
are general |y defisasofd-2nuebersdnzeylli4disatrivyor(4.8ilpi°dumdesiences .
Li posones are formed by nono- or nmulti-| anel| arﬂtt%(drat eg | i gui ?I crystals
thatSare di sgdedisd companndhyaepriearsg dioghthe RQdushal Bxymnle 2 3pd SrhYGiZal 1 y
acceptahl e and neta | Z& LPioh eRARR! QA y % J0BY0 be .
used. T Obcf%ggﬁ%‘f a%@%%’é@?%g%?eﬁgﬁg\ i posgnlg ?gr%gnl\ggﬂﬂg%?t%%n addition to
the conprRiHHls, refentibretimeeInt7iminntest abi | i zers, preservatives, and the like.
The preferred lipids are the natural and synthetic phospholi pids and
phosphati dyl cholines (lecithins) used separately or together. Methods to
formliposonmes are known in the ar t Exarfifle Jsor exanple, Prescott, Ed.,
Met hods in Cell Biology, Volume XV, Academ c Press, New York, N Y.,
(1926), p 33 et sed-(3boethyk2{forop)-1drdinzasriexslodefd A" JuRdeGads of a conpound
of this invention, include, powders I o) . AhRa 5_ The
active conpoutitf tte W@Hnﬁﬁ'aépre&l@fi?&e{# é’%f&?@&%ﬁgﬁ%\ﬁﬂgg dﬂﬁgf‘l'r?g@ llEJLtziJrcaI ly
accept aly, giCaid h&dordiRg tC¥ndisavietion e SECME Method DUESEH)sn 626D 0dpetiiant s.
Ophthal mc fornul ations, eye ointnents, powders and solutions are al so
cont enplretesdormgmbdi2’gd nmutesn t he scope of this invention. Aqueous |iquid
conpositions of the invention also are particularly useful.The conpounds of
the invention can be used in the formof pharnmaceutically acceptable salts
derip¢ed frominorgani c or organi c aEksmmple/déso, the basic
ni t rogen-contai ni ng groups can_b aternized with t ower
al kyl ~hal i de$[€lopleny I%PWP'-%W%%, 08?@5%7‘?‘?" -%f@?-@cﬁm@ee??“%mm des
and i odi des; fedodontiihiha s phishieddFord Uil of Eedriple.2 diidiu{phenyintif di amy |
a

sul fates; |ong chain I des such as decyl, lauryl, nyristyl and stearyl
chl or i desyradol-Srsijtesboapiic acd adwsding ty Ganergl Matior desLE YA I\é%%%ﬁ)z SThhy'2

phenet hyl__bromi and. ot her ter or oil-soluble or dispersible products
are t her¥gy’ @g]fgﬁéed?m@?é‘r%el E’go%)/\%mé‘g‘?sds whi ch can be enployed to form
pharygaceutical |y acceptable acid addition salts include such inorganic

acids as hydrochloric acid, hydrobromc acid, sulfuric acid and phosphoric
acid and such organic acids as benzEXa®RE $hi c acid, citric acid, gl uconi c

acid, nmaleic aci d?_&%lf‘%iﬁf_?kgrﬁ}ﬂﬁﬂgg&i dtrierd6fs. PR uRdetahbon sal ts can

be prepared in si isolation and purification
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of conpounds of this invention by reacting a carboxylic acid-containing
noi ety with a suitable base such as the hydroxi de, carbonate or bicarbonate
of a pharggoghiissak! Y acceptable nmetal cation or with a%qml\%@roo@ggs,organi C
primary, secondary or tertiary am ne. Pharnmaceutically accepta (e salts
i nclude, but are not limted to, cations based on alkali nmetals or alkaline
earth net al s Thetie asmpourt was prspatedifrpmpbe pasiugnef Example2panddgriadeltm  and

alum num salts,. and the.like, an ont oxi r i a am ne
cat | onsIIRRLTH e AT CERPIHAEROR A Ao HBRY DIERe Hrane o

met hyl a(mmpj)g%tegidmmthmnhm. trimet hyl anmoni um tri et hyl ammoni um

di et hyl ammoni um et hyl ammoni um and the |ike. Qher representative organic
am nes useful for the formation of base addition salts include

et hyl enedi am ne, et hanol am ne, di et@x%qulggkne, pi peri di ne, and pi perazine.
Conmpounds of the invention may exist as prodrugs. Prodrugs of the invention
can be rapidly tya@g-aini@tokybenioyl)-1 @-diapetiientlopndgpaciiandécanee i nvention,
for exanple, by hydrolysis in bloo A kgorou%gqf%écu?s' on hé provi ded in
T. H guchi ARBCUIIE comppund wRsprapared ra the PEIdUBR U @PISg SR As: V. 14 of the
A C.S. ' | ' ¢ hec-M9 - MetBb® DREST6) 7:817.0
Carri erMﬁmg}‘@iﬁ%“%@?‘?Ebaﬁg%ﬁélﬁwng@é’%Q’fuc ]\ggsl\g%tﬁg?i on a?d Per ganon
Press ({(98H)’, réteatiomireat i36A nahstes.cont enpl at es phar naceutical |y acceptabl e
conmpounds that when adm nistered to a patient in need thereof may be
con¥@rt ed t hrough in vivo biotransformation into conpounds of fornula
(1).f. General Synthesis This invergiaafple39i ntended to enconpass conpounds
of the invention when prepared by synthetic processes oy, by netabolic

processes. Prepdtdamethyldien-BalcarhvnyHds4-diazapricyciald:1-bn1widesadebol i ¢

processes inglu t hose occurring i | Y &tk LV 0) oOr
processes ochJJ}F?'?‘ﬁa"i“R"\‘}?‘fW%? pr?%”‘g“’"‘sgﬁk’{]]‘g%?s%@ “(S:%Err)%%&ﬂ]%g ag?qf%érdr}ﬂltﬁzgé% ) are
exenpl i biehrbokyReheiBRcdrdhg tSahneRl Mefifodoat 'HNMRi (5060MEAECDCl RS ppmpound  of
formula (1-2) can be prepared froma conpound of fornula %1- 1®(A

destfi pfi2dn @99 (e Byt §st.47 ¢drl Hh 31Qumd78 mgebiket-34 385 (e hin3 0%

2t 2oy 2 £ G AEELBF [ P LA MU DS 200 can

t hen be(mqlgt,qgtemiémﬁﬂnbt]mmrﬁﬁahum num hydride in tetrahydrofuran initially
at 0 Cand then with warmng to reflux to produce conpound (1-3) as
described in Exanple 2. Schene 2 g-0-Ar 3 As described in Schene 2,
conmpounds of fornula (2-1), (2-2), ]§x2a‘n$|}le4€)2‘4)’ (2-5), and (2-7), wherein
A A2 A3 R, Ry, g r, and s are as described in thg Summary of

t heboventi on, d&2,balimetdpxyphlerdylacetyréuiaratiéydaddul. & {undpranConpounds of

formula (1-3) are treated with a carboxylic aci - Ar 2- CO2H,

Ar 3- ( CRxRy) q-lhegitle campopn¢ WWPHC@&%‘ t>f18 P r%o%g ggg%%rﬁ)qg%gg g gﬁ’gf fornul a
(2-6)) l&ﬁ&éﬁhé&ﬂﬁeﬁﬂmkﬁé Q18 akaRimg L@ GehiesieMsttiotl A dLCAVISMethod DiESER) reGupl e
carboxylic acids to"amnes to generate am des will provide conpounds of

f or mul a 3¢2:010M+HP; @Jentipptime 1.3PL jnuges. (2- 7) which are representative of
conpounds of formula (1). Exanples of conditions known to generate am des
froma mxture of a carboxylic acid and an ami ne include but are not

i mhked to addi ng a coupling reagenExsauple 4s but not limted to

vV- (3-di net hyl am nopropyl)- '-ethyl carbadi.im de r kqride (EDClI, EDAC),
1 -di cycl ohexyndﬁ-mn!hylrhlm%(m;,O'B’llkl’z‘:(!iﬁ%ﬁté'-clssjég‘oﬁgi ﬂyf'affﬁégphi ni c

chl oride ( Bwﬁ&tit{e@o@@w%gﬁgﬁﬂﬁ%@m {te¥rdduct of Example Reind 3Ry lthieani um
hexaf | uor ophosphate , nzotri azol - | -gl -,

' -t et r arpeyloarboxylivi acid deebrdifig tooGerteoal Meh¢d BTWC-M$MetknbPi(B§Heageht 8 may be
added as_a sqlid, .a sol tg@n or . as the reagent bound to a solid support
resin. (N8 @F‘@H%H“’Fﬁe JOPSy reagents, auxiliarycoupling reagents may
facislji tate the coupling reaction. Auxiliary coupling reagents that are
often used in the coupling reactions include but are not limted to

4- di met hyl ani nopyri di ne (DVAP), |- hE&amRle42 azabenzotri azol e (HOAT) and

1- hydroxybenzotri az Ql(f_ﬁuméﬁzo;rﬁﬁ,4-diazatricyc|o[4.3.1.13’8]undecane
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coupling reaction may be carried out in solvents such as but not limted to
t et rahydr of uran, Lf-dinmethylformam de, pyridine and ethyl acetate. The
reaction ‘g,a%ﬁ%“ﬁﬁ?duct ed in the presence of a base SUCQC‘i‘R:N%giO%B%bam ne
or diisopropylethylam ne. The reaction may be conducted at anbi ent or

el evated tenperatures. Alternatively, the carboxylic acid may initially be
converted t oThatitdeicompbural wakeprepar&OffOnGhe pAydBcrofEx@HPIE€R and 2-fluorobenzoic

of 1 or nal agesrgiik o Gyprralbelnog Ak shCaandnros ELeRiF R AT QP T ey U2,

such asfico 4y giRtdane and then adding oxalyl chloride and a catalytic
anmount of ,1V,-dinethylformam de. The sol vent nmay be renoved by
evaporation, and the acid chloride redissolved in pyridine. Addition of a
conmpound of forrmula (1-3) in the prgsence ,f Hunig's base will furnish
conpgunds of formula (2-1), (2-3), E?’?—"h@?4?2-5) or (2-7) which are
representative ofy-gommersiien9faéeryifuladiazatricton[4.84ct’ imdeeanebe conduct ed
at anbient or el evated tenperatures over a period ranq%rlggaérom sever al

hours to sevdhalitlaggmpoanshyaipigrared fiopy the pProduet af) Examp K converted to

conmpounds of ., f on i OUNA: I - can be
treat edﬁwof%h%&ég?%}gcn%ﬁ%P i dag g?iﬁ@%&% %wmg%{tgiﬁé gsgﬁa ”z}ﬁ anm ne
base as289.0¢MuH)" awtention tinesdii2apinueshy| ami ne or pyridine or alternatively
an inorgani c base such as sodi um bi carbonate in water-di oxane insuch

sol ¥&nts as N iV, -di methyl formam de or tetrahydrofuran. Conpounds of
formula (2-2) are representative ofE,p‘gm@qads of fornmula (1). Schenme 3 1
Cs2C38 As described in Schenme 3, conpounds of formula (3-1), wherein Ar 1
i s as descri bedd-[4(triftioBumetiryf)benzaylk 1 4rdiazatrisycloleh1de Ippdecaned from

d 1-3) .. t al yst | uti 1l
11 5(di bonzy i TSHESEBPOME UFSBieT el diog D) R R By Syt 3 e o
2,2 -bi ?nﬁﬂﬁ&gﬁn@%‘yﬂﬁﬁ%ﬂbia&ﬁ)acéorhin%bb GRABaNVettddl AARI NVRU(G00dHz, (CDEK) 5 and
heating the mxtdre to 80 C for I5 mnutes to 1 hour. The solution was

cooll&d, ppmd7.6616d) 2dd)yFdind 44.(d) 2 &R Phe 382yIm, Bridkd d8 -6 1h@bed Bary¥0 broni de

(Ar'-Br) in tolyene c s SWER. A& [ r H/-395then
added, 2t e Iﬁ%?{?ﬁ -ﬁ:ﬁfwfﬁﬁf\@@ EE? réldwv?\ﬁt ﬁénﬂﬁ?’ %Stg}r’]&gn(?@ eat ezd to

80- 85 C(WH)iq-efggﬁg,QHﬁ,@ 1t 1SHiRteg. compounds of formula (3-1) which are
representati’'ve of conpounds of fornmula (1). Schene 4 As described in Schene
4, conpound (1-3) can be converted to conmpounds of forrmula (4-2) in a
one-step or two-step process. A solﬁgrggleq{s conmpound (1-3) in dry toluene
can be treated with X -Ar2-X2; wherein Ar2 is as dess%ribed in the Summary
of phe Invention apgd,Xlifistokénzoyh-1,ddépmmdeyridly.3chl olundecane oni ne, i odi ne
or triflate; a catalyst such as tris(dihenzylidepgacet.gne)di-pal | adi un(0)
(Pd2(dba) 3), Tl@,tmle-compgeaéj &ﬁéﬂ;ﬂpﬁﬁ'&?ﬁw Rfé?‘fcgc?g ’é?“&?‘g% %‘9&% | adi un(11),
conpl ex with di chi o Pdf%tc 18, RrGaakdiaiked k! )'Haaptrase0 MHE] DMED-g)dh as

|, 3-bi s(&é\f,l%qragél%%)%p{? p eﬁ@qﬁ %%212%04 ium chl ori de or(

2, /2 - Ei St g(mgmydﬁph@)spmlnd)za (ni, 30N A -h3:101 emdl GHb 2sH sLeh (st Kot -8
tel 7- but oxi de. Themi xt i j i t 80- 1
10 C for 8 o Wig 348 Mahas BEESFS e B iAot fR3 nenyfifuta, 3

example of X -Ar 2-X2 is but is not limted to 3,6- dichloropyridazine,

3, 5-di bronopyri dne, or 2,5-dibronothiazole. Conpounds of forrmula (4-1) can
then be converted to conpounds of fExample 46-2) under Suzuki reaction

conditions. Accordingly, .C unds 0f Jfor ) 136 deated with a
bor oni ¢ acid or bof‘tf?'ﬁ\ﬁ'éiz'ﬁ/ﬁn%?’(gf'ﬁﬁéla{'ﬁ'W{ﬁ#é%hogé?élglenﬁn‘:ﬁ% E?/ or taken to
toget her wi t hridy@demRbuRD vad py&Rredik &xighd protuet of Example 2 and 2-

5-tetranet hyl -1, 3, 2-di oxaborol ane; a catal yst such

di chl or othiengteaibphphy aqith aeqonding jpaienesal Mathed A 1,HLNM1%?500 MHz, DMSO-de) b

bi s(di phenyl ino)ferro i C rop adihyngl I g

di critor o ABnd od R gL e (B R T o e oSS e

2,2 -bi Sﬁ.émw, Bhas RON0).77 fm,12 H)Li@-ap$ Method RI(BSE ) a's 8650€M B sodi um
carbonate or potassium carbonate in a mxture of ethanol, dioxane and water
wi t h substaptientinieebZ0HHINWESa i crowave reactor to 100-175 C for 5 to 30

m nutes to give conpounds of formula (4-2) which are representative of
conmpounds
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of formula (I). O her reagents are suitable for Suzuki reactions. The
reaction typi cal I y requires the use of a base and a catal yst. Exanpl es of
ot her ba g but are not limted to potassium caI‘P 9 Megssi um
[ er/-but g‘)%lﬁcfe ceS| um car bonate, and cesium fl uoride. e R,I{i\12 (/)0? catal ysts
include but are not limted to tetrakis(triphenyl phosphl ne) pal | adi unm(0),
[1,1'- bis(di phenyl phosphi no) f errocEme!}nliedﬁl oropal | adi un( |1 ) corrpl ex wth

di chl th t di b d | |
pal 'adi a1 1) *EsmeEPyean Laer ol bt T eBiane cuch s
but not |im trad tikie cwRipBiind WhopRP@red fFrodr the Iﬁiﬁidﬂn@%d@ﬂﬁi}ﬂe 2 and 5-

N, Ndi et hyl f ormam de, tol uene, ethanol, tet rahydrof uran _and the |ike or

m xt ur esnethdpwratin-2rylearbexylia asid aasprdieg todvenseal ddethed AntiGMS Meth‘l’depat ed
. I h d
can e ESED alf o3 FlOLH SEPURH SRR RamiBUEE oINS 07 ormul & (4-2) i b one

step. Ar2 and Ar3 are as defined in the Summary of the Invention and X1 is
chlorine, bromne, iodine or triflate. Congounds of formula X1-Ar2-Ar3 are
comercial ly available or can be pr y net hodol ogy known to one
skilled in the ar 1)- PR £ARROMISE.301.1 7 paRdkcan&1- Ar 2- Ar3 can
be conbined with g cat a ys{mls)éﬂzrﬁg l 9

tri s(di benzylThdeitleaosipons) dappiepardil fiogrothe paoductefiidxamplt 2asd 2,3-

S0l m Kbt %Iyséa%xéécn%?&yéﬁhe”ﬁeﬁeﬁeﬁ BT LN S PSR S " *

80- 100 ﬁlpirf’l 2 ﬁ)f i QHIZSMB(FP?% d%QG}meH@CISprs 107 7198 (9 H3) 2.3 ML ch are

represe hpoun orfula (). Scheme 5As descri bed in Schene
4, conpdusén,of HY, drivid b4¥ 6m,2) HYACHES pratiad RAESHOmv e 388 IVHH)1- retention
Conmpounds of fornula (5-1) have the structure indicated above and wherein
X3 is chif b48F mindes 3 vl is Oor S, Z1 is CHor N, and R' is hydrogen,

al kyl, hal o, cyano, al koxy, haloal kyl, or nitro. Accordingly, conpound
(1-3) can be reacted with conpounds of formula (5-1) in the presence of a
basé@5such as triethylam ne, diisoprewmeled) anine, pyridine, 2,6-1utidine,
sodi um hydr oxi de, , pot.assi r e 8 sium
carbonate, cesiu 'B8‘?1'?;1}?@7'I‘}}lr(a Rgfl)nql"‘ 9%%‘0)%&% ?)g?lzsgm(ﬂe '?egut oxi de, or

| , 8-di azabi cyeqitfe. c@nﬁybﬁﬂdiﬁﬂs ﬁre@mdnﬁmatl&cﬂw@mt ofbExdampls 2vmtie[mn0tlnac+2anol

ethanol i sopropanol, acetonjitrile, dic r

1, 2- di cmadwoemhmmé acqasdipg #g Gepsral Mathod 4. e‘?{%&qgg‘?ﬂg?d Dﬁogia)r(ép .0

1, 2- d| e Ze\emidupdsuene, N Ndi met hyl f or mami de, or di net hyl
sul fOXI q?)y 'Ieikaggrépgﬁgr@frbm 550 Cto 150 OC to provide conpounds of
formml a (5 2). Alternatively, corrpounds of formula (5-1), wherein X3 is

chloro can be coupled with conpound Ia (1-3) in the presence of a
catal yst such as tris(dibenzyli ene i pal | adi u i gand such as
| h (dib lid %‘PB O%d | | adi um(0), | d h

2, 2" - bi s( di phenyl phgs@fien2)ythedtyD-104-amahirityclo[484d. lﬁéﬁﬁdsw)h as sodi um
f-butoxide in a heated sol vent such as tol uene t?Egl ve conpounds _}%f formul a

(5-2). The hebitd tnly eoarpovad aies prepeTedifEam Hie RIBAE R Bﬁal’ler?e"ﬂqu@n AR

m crowave, jrrad 0 n i of

conmpound¥idicep I @?'Iefcq@gﬁ%cﬂé‘ 6;5[5 escri 6\&@2 g(if er?g)mg%ozgtguﬁﬁsl of

formdl a el -8k (ihR; ﬁ{) mmsné 1 80358 - a8 (ﬂ§2d€)$616i9b6056 (m, (), Suafrer y

of the I'nvention, can gre ared from conpound %1- 3) (Acco gl&%\’!& .

conpound .25 6y, 2 H), 12 fé§ (md4 WDt B 18 0Rgd Ak Tk 108ty "@Iﬁl ) inthe
resenc h | et hyl am ne in an

gpt i onaw{l‘ﬁgf‘ﬁ @ggﬁz&nﬁostc hﬁ(sig}(%% ?glrng%r}e? Egﬁgmtgﬁyor of )c/)r m

1, 2-di chl oroet hane, tetrahydrofuran, orN, Ndi nethyl acetam de to give

conpounds of formula (6-1) which ari: Bieegent ative of compounds of fornula
(1). Alternatively, conmpound (1-3) &AM bacted with conpounds of fornul a

RZNGQ i n the prege ie?lelﬂi]o Rh@lf)}ql e ﬁﬁ didZattitydi69i30E 1P undecane

di i sopropyl et hyl a heat ed sol vent such as chl orof orm or

tol uene to g| The anpuimdo‘fasfpmpmdafrqmilm Pf\W/dWiIﬁ?fEP(@mP@p?r tative of
conpounds YI‘YPqII?ﬁ f_‘c émg ﬁacoA&%g é? @5 ggrgﬁﬁe{h%ﬂ% : ﬂC%%%th 1?@”9@9}%545 of

for mul a ot
301.0 (M+H)", retention time 1.370 minutes.
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described in the Summary of the Invention, can be prepared from conpounds
of fornmula (1-3). Reductive am nation of conpounds of forrmula (1-3) wth

al dehydesyghf?s83ka Ar3- (CH2) g- 1- CHO gi ve conpounds of pt-@fdiuh R dodssd) Whi ch
are representative of conpound of forrmula (I). The reductive amnation can
be perfornmed by conbining the am ne and al dehyde in the presence of sodium
cyanobor ohydride or triacetoxyborohydride in acetic acid, nethanol,

di chl oronet hane, or 1, 2-dichl oroet qﬁ%e igr 5Sorrbi nati ons thereof. The
reaction mxture can optionally be MRB>“and the reductant can be
optional Iy ajj@chiemyl-2iBpsabi-dyBenrsvnyl]LL,4 diddathAeyAJAIELI MY anddcané t he
synthetic schenes and specific exanples as illustrated in the Exanples
section are iThe tie campoendawias Rregared romhbéfqdéawfe@(ammgiah‘blt%h%‘gﬁﬁe of

the inventi s. .t is defined in th .Cl Al xg. h Lves,
modi 1 cReroey Rl o8 peFEink fo ERe- BRI L ENS Moo B (rSiPphe
exanpl ez6@0 eM+IDF udRdtion tilten 328emiaaese of the claims. Optinumreaction
conditions and reaction tinmes for each individual step may vary dependi ng
on the particular reactants enpl oyed and substituents present in the
reactants used. Unl ess otherw se sggxg{“f',«ggs sol vents, tenperatures and

ot her reaction conditions may be readi l%/ sel ected by one of ordinary skill
in the art. Specifin(p4-dizdtriezldss. pShimked-4-ylcathengphends sect i on.

Reacti ons may be worked up in the nvent i onal ner : by elimnating
t hel@ol vent %PBFHIFH%“‘P%‘%‘? s %’ﬁHarF%BPﬁ’e eﬁmqauf’f @’%’%? giaﬁ%zfo

met hodo}a Gofb HEHiE aRldl AchAMM0I GenbhiE MifikhoSACNLEMS Piéthdadd gﬁsm PRE2 710
crystallization, distillation, extraction, trituration and chromatography.
Unl ess @vihEDWirstentiimsiime Bdd3 nihetest arting materials and reagents are either
commercially available or may be prepared by one skilled in the art from
comercially avail able materials using nmethods described in the chem cal
literature. Routine experinmentatiorBxamplelsddi ng appropriate mani pul ation of

the reaction conditions, rea%ﬁnts and sethrJence of t yRghetic route,
ok 3"

protction of4-HRymethexypyaidintdyhsashanyli}.4-diggatricyc RIS e with

t he reaction ohi ' i got in the
reaction seqJ(eﬁgg‘gle8?%??%?%@'&8%@%%%0@88g6ddu?tn§ﬁ#eﬁgd£;zjreamti)f t he invention.
Sui t abl enefticXiyaizbiinig agidospsrdamctotGenerat Mushisl Ao LGMi MethoddD R+ eps 38%Rt i ng
different substituents using such suitable protecting groups are well known
to t hos&MIEDI.ITetgntion timeg 1a1r33;m'é‘}lt§ﬁ'pl es of which may be found in T. Greene
and P. Wits, Protecting G oups in Chem cal Synthesis (3rd ed.), John WIley
& Sons, NY (1999), which is incorporated herein by reference inits
entpoety. Synthesis of the conmpoundgéxampker$d i nventi on may be acconplished

by nmet hods anal o to thos scri bed,.| . 5.3 s descri bed
her ei nabove and ?’Ri@' irﬂtlg'ygcf?é y&?’ﬁg%'gﬁtF'EgCI%?;é?‘lﬁiallsﬁ?ai&%ﬁgt

cormrgr Cijal I yn)éaitieﬁbhﬁ)ouili@Wab epﬁr%ﬂﬁfoadtlh)ﬁr@dmeﬂﬂﬁmplsélaadtlé?p}"rrdrﬁ- )
standard organi c chem cal techniques, techpigues that al o to the
synt hesiyicagfoxyHewapid aseqrdmg e SengrakMethodrAc Bﬁ:g%@ gthod ﬁ {@%ﬂf"(ﬁ%@ u¢ hat are
anal ogo +th e i schenmes or the procedures described in the
synt het R@%@a’rﬁ% egggrg}e{%teiqoﬁ).c& g% an optically active formof a conpound of
thegsnvention is required, it nay be obtained by carrying out one of the
procedures descri bed herein using aﬁ O'Ftlfffg’]tly active starting materi al
(prepared, for exanple, by asymetrit2PR ion of a suitable reaction
step), or by res04-?&91'3r&lﬁ-tﬁuﬁbKéd%?l)qf,4hk&aﬁﬁ@fcﬂﬂu.3qnﬁ’s§urﬁfechlhe_ conpound or
i nternedi ates using a Standard procedure (such as_chromat ographic
separation, rRertittcanonad wes praparsd Ao theproducs plEXaMple 29063 eHerp-+when a
pure gequetric i.soner of .a _conpoun the. i pveri [ ' i4 may be
obt ai ne%@&??‘ﬁiag‘g a8fffrd'61§§° enfrﬁgwf;e hé)\?eﬁ‘pg“g\é]g@uyggmg? %ﬂgb g’ﬁg?gg%orret ric
i sormgr M-St Ridntibs tifRt €43 Ahinueds. by resol ution of a mxture of the
geonetric isoners of the conpound or internedi ates using a standard
procedure such as chronat ographi c separation. g. Exanples The conpounds and
processes of the present invention il Respetter understood by reference
to the foll ow ng Exanples, which are mPended as an illsustration of and not
alimtation upOdll-(lHanﬂﬁmIré-yﬂ:aMﬂyﬁﬂm-ﬂthCIMF]@ﬁ fundegane DCl f or
desorption chenical ionization; HPLC for high-perfornmance
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l'i quid chromat ography; TLC for thin |ayer chromatography; and LC- M5 for

| i qui d chromat ography/ mass spectronetry. LC-MS: Unl ess otherw se stated,
the LC r nts were obtained using one of the f i (ﬁﬁ‘ﬂ% ods.
LC M5 waﬁﬁggﬁio?hiigﬁ ent 1200 HPLC/ 6100 SQ System accor d?ké@gﬂgﬁe gl | owi ng
conditions: Mbile Phase A= water (0.05 %trifluororacetic acid), B=

acet oni tril e The Ll compburid was prepared fromeathe pyodur eftxampie 3 apd 165indeBl3n 1. 2

m nutes; Flowrate= 1.8 nl/mpute; | ynn: i , 5 6mm
Oven t edfsarbaxylieacidgoenrding ¢o ﬁsn%kwacﬁw%:f\-;\d% F@aﬁ?ﬁ%@&p@@aﬂ&@é@ em
accordi t0911@ gy onghi798%d, M7 @hass, 966 Valoel(nd 9-H)l %04 -
Ammoni a?f&’ Egi)aggtlcg?ﬁ ltwg?j@ag?’en't :?5 %?95 C%BB ?{2 1.2 m nu({ntcas; )fll ow rat e=
1. 8 nl/ Bi%2une 2 M) Buen: 2. 88B¢m,dgH), 20188, 1.30 tnnerH); EOMS dethoddDlE S -Epe286.0r e:

50 Oé:. C- i{EJ\/Et hod C: Agll ent 1200 HPLC/ 1956 SQ System according to the
fol | owi A TeBndFENBpRtm FeMBHSe A= water (0. 1% fornic Acid), B=
acetonitrile (0.1%formc Acid); Gadient=5 %-95 %Bin 1.2 mnutes; flow

rate= 1.8 nmL/mnute; Colum: XBridge, O 8, 3.5 nm 50x4.6mm Oven
tenperature: 500C. LC-M5 Method D BwAmplet381200 HPLC/ 1956 SQ System

according to th |l owiyn ndi tions. Ml e. =3 . 1% formc

Acid), B= acet o‘ﬁ'ﬁ'&l%&?’(’gﬁ@& %ehzgﬂigIWQEg?ggP@Efgég mhgéc%%% Bin 1.7

g’/ nut es; FlI ovyheaiﬂegg gullr.;d_éva@ prepsred Ggphuﬂml_ :prdﬁ%l td@éxag(ﬂle&,an&SEchﬂmp—EOxA 6mm
en tenperature: 50 0C. Preparative . Unle e e ted, e

pr eplr amerkoxsiperzoiadd pecafdinsto %‘P“éalé\é{?‘ﬁf"ég‘- Jﬁ-ﬁgw%f%ﬁéﬁ%ﬂ f 3?3& he

t ar get lgg%gu - . - : LC system Col umm: Shi madzu Shi m Pack

PRC- CDSfE Z’Qgt%nm{!ngﬂ {i@g%nmﬁﬁlgﬂég Phase A= water (0.05%trifluoroacetic

acid), B= acetonitrile, gradient: 30-60%B in 9 mnutes; Flowrate 30

mL./ m nute; Detection wavel ength 214 nm a$%9254 nm . Ceneral Method A (Am de

Formation) To a solution of the car%’fﬁ!{}? acid (1.2 equivalents) in L

V-di et hyl f br mami de X £ difiwor¥Benz8gHad4-Hidniehi e #.8A0L ™ it snd HOBL ; 1. 0

equi val ent), -(3-dinethylam nopropyl)- 7V-ethylcarbodiim de hydrochl oride

(EDTF; 1.2 edihietitlesnmppurthwas pregired figmphgiproduckehkixamalad and 2¢t-equi val ent s) .

After 30.m nutes,.th roduct (80~ ' S
added atiiatEbSRais BHRER R brte Ve TR L O TR M RATRIE SR 20 208
reacti ongH)t*,%@nﬁ@miﬁﬁncﬂmmﬁh&d, under vacuum and the residue was
purified by either preparative TLC or preparative HPLC to afford the target
conpound. General Method B (Bronopyridine Suzuki Coupling) To a solution of
the product of Exanple 65A (80 ng, g %nﬁgqjoval ent) in dioxane-water (6:1, 4
m.) was added the aryl- or het eroaryf oroni c acid, ,pot assi um car bonate (2 '
equiggal ents), and 4-(thien-3-ylacetyl)-1,4-diazatricyclo[4.3.1.1""Jundecane :

[1,r-bis(di pheny| phosphi np)ferroce di ¢hl or | | adi Ll : | i.t h
di chl or omet haH¥ t(t@_co p@_&]ﬁ‘?&’&f BFFPQT)C_G%lﬁ%&Pé’éE‘?‘F’gﬁ%%X%( $é a)vr\llgstﬁlgﬁr'?_r)ﬁé%fwgt 80
0C over hofYoortit: foRBéHclAMdThod AT & CUNS MRIKRID (BSI] m/ 20T 0 (er+HED S irentions
purifie y eirther preparative TLC or preparative HPLC to afford the target

conpoundimézk A8 alines. hod C ( Bronot hi azol e Suzuki Coupling)\ To a solution
of the product of Exanple 105A (100 ng, 0.3 18 nmol; 1.0 equivalent) in
di oxane-water (6:1, 4 nL) was added the aryl- or heteroaryl boronic acid
(1. 2sequi val ents), potassium car bonBEkemphkSIng, 0.636 mmol ), and [1,1'-

bi s(di phenyl phosphi no) f errocene] di chl oropal | adi l] somplex with
di chl or onet hane -%ﬂngto'&.'whﬂ?eﬁﬂ?’l')'%*Fﬁézar"é'&%"lj%r?'iﬁliﬁﬂ{‘r&c\ﬂ/ﬁg stirred at

80 C overni ght, er j ' ' ddhefaesizlue was
purified by gflfe‘rﬂe;& Cﬁ’r pg’&‘gtg‘i%\?g‘%@ﬁ%?‘éﬁ@?gﬁa%gﬁ%ﬁ%@%arrp| el

|, 4- di azatthilbysoid 4cidadcoidiBy & Groreliviethod he EGAYS Method DAESI-B78¢12880c| o
[4.3. 1. 13'%undecan- 5-one solution of azaadamantan-4-one (2.0 g, 13.2
mol ;  SyMHEk; etenyen ,'5"‘5?0]8'@)(3Ag PHYSY i ¢

30
Example 62

4-(2-furoy|)—1,4-diazatricyclo[4.3.1.13’8]undecane
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acid (10 nL) at roomtenperature was treated with a solution of

hydroxyl am ne- O-sulfonic acid (2.24 g, 19.8 mol; Aldrich) in formc acid
(7 m) adg % pkse. The resulting m xture was t hen h%%trfcﬁllzﬁf()/(foﬁgsbux for
3.5 hours. Pter cooling the reaction m xture to room tenperature,

sol vent was renoved under reduced pressure, and the resultin 0|I was

di | uted wi t hTHe i tdrapshne iasgetpaceddirom thhprodudtof kxadple. 2 a‘rhieZ

organi c extracts_wer )

concent¥5PEiNg Wt@e‘@Faj%etﬁ%‘fgr Vﬁﬁ %ye@lﬂqﬁ (%gﬂlz&waﬁigﬁ (MHL t(r(;:g{rijapﬁ{'}gover
silica gg% gw?u} eluting with 5-10% net hanol (contai ni ng 1% anmmoni um
hydr oxi de oroformto afford the title conmpound: M5 (DCI/NH3) mz 167
(MtH) +, 184 (M+NH4) +. Exanple IB |, 4-diazat p cyclo[4.3.1.1

3' 8] .undecan- 5-one 4-net hyl benzenesnﬂ foni &The product of Exanple IA (0.25
g, s mol ) was di ssolved in ethyl AR8P% & (12 mL) and ethanol ( 1 nL) at
roomtenperature. A sSOflpen mtd-aratz@drwgamwsflaﬁ?pmaecahermnohydrate (o 29 g,

1.5 mol; Aldrich) in ethyl acetate (2 ) (’H‘“é‘é ng ({1e m Xt ur
sti L rgd for Pheioile sommomndrveasrenanesl Eem;the Rﬁ’ga%td] {“@ge 9 DenEpigac
110 C uHaarRs Grovest s & s @Sﬁ?ﬁé R R

(CD3C1i))H) dBBQg}nlf,@% 5% Q&sgﬂ 12H)B.78 -.3165 (m,2034), Qr62 -32#9(@81317!)(%20 829')‘32823
S =

(s, 10 Hm7A H3 K&l-hé&(mﬂﬁiLCzNﬁ? thméZESIﬁE?/ﬁii@(wip R}g%‘t‘?d"ﬁ%w 3)
mz 167 gyila% t184 (M:NH4) +. Exanple 2 |, 4-di azatricyclo[4. 3. '
jundeca?'l O1'Gti on of the product of Exarrple A (5.56 g, 35 rrm)l) in
tetrahydrofuran (100 nL) was chilled to O C and treated with |ithium

al um num hydride (1.67 g, 44 nmol; ‘qudrl cg)‘ added portionw se over 45

m nutes. The resulting m xture was to warmgradually to room
tenperature, then beRidyW¥1, i iazhthesle[4BIE 1M asddcane vas cool ed
again to 0 C and q‘hu ‘,ﬁ (ﬁ%'y thg‘%arefl% gwltll on of sodiumsulfate
decahydr at e ([Be fitle gompOumtbwas prepared frpm mﬁpmduﬁh@fﬁﬁaﬂﬂﬁ?%aﬂ%g stirred

overnight, it was.filtered,.th g7og with
excess BEHRPXYBenZOicac! %ﬁCPm{%ég‘keﬁ*ﬁé\?% oér)‘r% G}'T(E $ |tr(§fg gﬁd wM;% ned

or gani c&wﬁ_ﬁ{)e%ﬁéﬁﬁ&,gﬂgqmr@h@@s and the resulting crude material was
filtered t ough a short plug of silica gel (100 nL), eluting with 4-12%
nmet hanol (contai ni ng 1% ammoni um hydr oxi de)-chl oroform collecting all
fractions to afford the title conp%%qaplydle\/R (300 MHz, CDCA 3) d ppm 1. 64
(d, J=1 1.9 Hz, 3 H 1.91 - 2.20 ( 256-2965még8 3.01 - 3.38
(M 25 H: MB-(Faérv-Rethdéyphbaylpridin:3- ﬁmwﬂmzatr-cyc'ol Jundecane

4- (thleno[2 3-c] pyridin-5-ylcarbonyl)-1,4-diazatricyclo[4.3.1.1 3

8] undecane Exanple 3A

4-(thieno[ 2, 3-c]pyridin-5-yl car bongxhmip éfgsgazatrl cycl 0[4 3.1.1

3>8j undecane trifluoroacetate The pr oduct of Ie3 20 g, 1.3 mmol)
was stirred in teu;(akmdnnfpyruim-@ﬂﬁ) m:_t)dlagatrlcyclow ]“"decane

th 2, 3- b |

el L N A 0,k ke oty

A er'Sgh)a Mﬁf)%naﬂﬁin% Sphefd W8 adifed B!S- @@rcfrﬁkﬁpy‘ildmer(ﬁtlésg, 26.3 mmol) sodium fert-
-dl c

| bodi d d,
o e o 2 Sexaeheisiehlotin L Dhirp LU s RREE
15 30xn 400 i aRT R dehedtBiOnB sl BfimeR) (R0 A0 iy Chie mMBIrELa é?q o PP
acet oni trefil@oidinighil YA RGUGDLIAE thé fdaummmoemneON@mOd?em@tQi}flfnéﬁWeﬁh@ title

conpound as the corresponding, trifluoroacet 1/ NH3) niz 314 (M
+. anxarrmrgssgB The resnduepwas purq'led by chromatograpﬁly on sil1 %QC ) ( M+H)

4- (t t'y QW o{06. MH%, ¢DCl3): &
3 g] U dehRisto iAol J??gfﬁ‘gg%{é%lﬂgc#g%ﬁ F MR oo 3A (0. ) 1.9,
0.35 MMl 7221006 gk 330k 28BS (ERGH)L).8hal. 2r(Battd, 2P h1§25(a‘5 GHét‘e

solution of fumaric acid in 10% net hanol -ether until a
1.56 (m, 3H).
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precipitate began to form After stirring for an additional 20 m nutes, the
m xture was filtered and the solid was rinsed with ethyl acetate to afford
the titl 1HN|\/R(300M—Iz CD30D) 5 ppm 2. 03 YN , 2
2.26 (s, E‘XB%HR’%%%’E 2.47 (s, 2 H), 3.56 - 3. G%QPCM%%%O%% 68
3.7 (m 4 H ,451(s lH) 6.75 (s, 3 H, 7.65 (d, J=4.7 Hz, 1 H), 810
(d, J=5.4 Hz, 8.58 (s, 1 H), F@XaEH)IQéSBll—D I\/B(DCI/NH3) mz 314

(MH) + ! ]

4. (thi eno[ 515! %ﬂrgmr:*a“ethnggnhe"mgwﬂ" oYt glamatrioyelqld 1L " undecane

3' 8| undecane THeait @apound vakyssppted fRong Che [ik‘adLg:‘,t oDEBaﬁnmnﬂS)A ads3-Huonored i n
tetrahydrofuran (10 nlL) as thieno[ 3, 2-6] e 5-carboxyl i i d (0. 168
g, 0.94 tn%vxyp@elsylbwafl@ﬁe%?@. toa(ﬁwe&aff M@r QyB&ﬁ/bﬁbWeg@&f%?%ﬂ 5 g,
0. 85505y fiNEEFT) 4o nfMuitgy stirring for 5 mnutes,

Y, |\f5 di cycl hexg et 0 |t1?6rﬁtdde DCC; 0.194 g, 0.94 mmol ; Aldrich) was
added, and the reactl on was sti rred for 24 hours. The solvent was renoved
under vacuum and the product was r| fl&’d 6by preparative HPLC [Waters
XTerra RP 18 30x100 mm col um, 5 ate 40 mL/ m n, 5-50% gradi ent of
acetonitrile in 0 .3Ys3885AHpdrot1 ftlﬂé%&ﬁﬁﬁh'-@yﬁﬁyﬂqﬁmt&yﬂffwd the title
conpound as the correspondl ng trifl uor oacef at e: 1H NVR (300 VHz, CDO 3) d
ppm 1. 74 (s 1 H), 1.92 (s, dazdgricycla4.3 41" Jundecapp 4 H), 3.09 (s, 1 H)

3.1 (

Hr . %9 7 5"g1e%gle %@%ﬁhwa% eﬂ%reﬁ?cggtlte Oprgséi)cg ok%ig&rapl?)@S angiA(Z 3d%lh9('ﬁ§ 23
(m J 8 154-Uénzoﬂldx|)n 63/1)8BroniBaci® adovrdidg 8o Gehtral Nlettpy B\/HJ(JD@S/MHBM 0 ES3tp
(MH) +. Exanpl e 4-(5, 5-di oxi dodi benzo[ , Ithien-3-yl)- | ,4-diazatr

i cycl o] 473 3§“Piﬂ@]‘@nd@t¢&ﬁ@“ﬂ“\?e‘t%ﬂ JRUES| uti on was prepared by nixing
tris(di benzylideneacetone)di pal | adium(0) (Pd2(dba)3; 12 ng, 0.013 mmol;

Al fa) and racem c 2, 2'-bi s(di phenyl phosphino)-1,1"- binaphthyl (BINAP;, 16
ng, 0.026 mmol; Stren) in toluene (Exabpleéd heating the mxture to 80 C

f h d th
O o N el B 5 b B S o B g AT 2
mmol 5 J . HelffOGkldom z;@aﬁmva&gﬁa%are@ fro‘iﬂ?ﬁe prodilolER@mple 6314) antles-e added.

Cesi um car bonate (0.3 Al drich) was then added, and the

react i ordnmemytanunmnphbpgm: aviid hcqwdmegéﬁe@ml Methed 8-t (151 HHIRRESQS Mblz, 16

i at oot 2P Tali 1o S H RIS BT P, TheL IR A B O

[ Viat er s(q}s ¢der g F649.83 am.og H)mz ool ony. (nb3THI), Rloaw 1r 74 @n, 40HM1.1/83 N1.75(00%

gradi ent of acetonltrlle in . aueous trifluoroacetic acid] to afford
t he 20i t |bH¢du@M$1quocméE§b*r)rne@§6?} KMjH)r,u elenBebBet A4MIMEESNVR (300 Mz,
DVSO-76) d ppm 1.93 (d, J=12.2 Hz, H, 2.13 - 2.29 (m 3 H, 2.37 (s, 3

H, 3.46 (d, J=13.2 Hz, 1 H), 356(5 2 H, 3.70 (s, 2 H), 3.79 (d, J=12.9
Hz, 2 H), 3.97 (m 1 H, 6.95 - 7. 1Exfmple68), 7.43 (t, J=8.0 Hz, 1 H),

S. Exi%[@(@" S-tJﬁntZt’lloxyl:?hgenyl)pyrlgm(-3-yl] 1 lfii)dlazatrlgyp?o[aw)l gﬁmdecane
Phe“y' Pge &1@?@1‘#@? gva% ﬁ)‘%{)aréd, o iRz Aoth & YE ERhMpR-65.AlanY Bhisndecane

4
H)

4- (5-

Ex anpl e 6A 2-(benzylt , 4- oxadi azol e, A suspensi on of

5- ptasny | trinetixgphomyttionanit aelﬂ-attnrding(ta G_’cngal MethpdrrolH NM&r(ﬁ@(hWZh @@ahol

(30 nL) was cooled to O C and_tr t

17. 4 mm@pplmgdqu @h% H(iﬂ@ S é%g %&@d{j L&Eﬁ’z{/?f)é’ §Wéa’?1zr}g%7((r3‘&% 17. 4

nmol ; d; r HS} ﬁl/ztﬂéquhmll room

terrper atu After .ﬁ?@ﬁ??ﬁsz I?Rﬁeil ?@uptt:q?l[g I\g?tgg?p atﬁ}ems col ectgd by

filt ratlmbnanﬂltldrelleﬁz minuwaést ord the title conmpound. Exanple 6B

4- (5-phenyl -1, 3, 4- oxadi azol -2-yl)-1,4-d -azatricyclo[4.3.1.1 3' 8] undecane A

sol ution of the product of Exanple 2 (0.25 g, 1.60 nmol),

di i sgpropyl ethyl am ne (0.28 nL, 1.6@xatpIe 6 drich), and t he product of

Exampl e 6A (0.39 g, 1.45 mmol) in dichl orobenzene (4 was;gheated to 220

C under mi (51|=ﬁm@\&dlmﬂhﬁllwam-‘l‘%ﬂpmlﬂr:'nlﬁﬂe's“'d}%zﬁtrr'cwbﬂﬂﬁﬁgl jupdecangt i on

m xture was diluted with chloroform (10 nL), washed sequentially with

saturated sodi um bi carbonate, water, and brine, and dried (NaSO ) . The
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material was purified by flash chronatography on silica gel, eluting wth
0- 4% nmet hanol (containi ng 1% amoni um hydroxi de)-chloroformto afford the
title co g(DCI/NH 3) mz 297 (MrH) +. Exanple 6
4-(5- pheniwﬁ%ﬂ}é1 %@oxadl azol -2-yl)-1,4-diazatricycl o[ 4. BQ(fT/CNfoﬁ)fOOOS ecane 4-
met hyl benzenesul fonate A sol ution of t he product of Exanple 6B (0.28, 0.94
mol ) in et hyllhegitletcampo@rid why prepared fioat thd pradulst of Ixample 6HA and 3,5-

of / ?-tol,uen sulfonlc id non dr 4 Al dr i

othyl  adEvag o e Rat R TP ot gaeanpy B EERVS Mhid Bt

col | ect %ﬂz@ysf)l(wmtlr@t@mlédm@d oM hinugkhyl acetate, and dried to afford the

title compound: 1H NMR (300 MHz, CD3CD) d ppm 1.97 (dd, J=21.5, 13.7 Hz, 2

H),228-244(m6|—|),273(s 1H, 342(s 2 H, 3.48 - 3.61 (m 2
3.72 - 4.01 (m 4 H), 4.87 (t, x&eg% 7.22 (d,J=ZA Hz, 2 H),

747-761(m3H),770(d J=8. 74P H)793(dd J=7.0, 2.9 Hz, 2

H; M (DCl 4Ns3R, mﬁﬁnaﬁax;(mﬂth&npyﬁam}m-m dlazatrlcyclo[43 1.1% ]undecane

4- (6- phenyl pyridazi n-3-y , 4-di a ?rtrl fh& SI%X aéﬁe Exanpl e

7A 4-(6- phen;yf WIF(SFQ%PHU VPS)P’ICPQFE |P& cbf’ Xpmplg cane A

solutio 6 TR ¢ uene

(10 n) Qﬁlgésth{)%gtg é}gg&vt%ﬁlﬁo% (F%ﬁ%oro %eny%%??%(ggl %e (0. EAO&H!),dQDXE B

Al dri ch)n/z 866. 9((M+tbﬁﬁzr§zﬂennkanemeét3dnemdtqsal | adi un(0) (Pd2(dba)3; O. 01 g,

0.013 nmml; Alfa Aesar), 1,3- bis(2,6-di-Lr-propyl phenyl)imdazolium

chl &Pi de (0 017 g, 0.04 rrrml Strem, and sodiumr -butoxide (0. 148 g,

1.32 mmol ). The m xture was purged PtdmipRiTar ogen and heated to 90 0C for 8

hours. After cooling to roomtenperature, the reaction was quenched by
pouring into a 5%d5uhensipXaid0e3sd)- Mrdjnzatmnﬁclﬁ%é e lnadecaner acted with

chl orof orm washed and

concentr at efjsrh?ﬁgleccf’ﬁ}%"‘bwg’aﬁg'iep gfrgﬁ}ﬁ GA\%{S&% '#l%rﬁrgéerggography on

silica ﬁlen 1§Ar%ic%1d/\dcwr @Q‘M@mmhodsohﬁaﬂm@oamtuhﬁ pm &

hydrOX| loroformto afford the title conmpound I\/Saél} 3I/NH 3) mz 307
[

( M-hlp +. pﬁmmaed m{)w(ﬁ»(dhahw P96 (tdaH)n?. 399t|,)H) 7L-16|(&21 Mcioia(m 3 1

et T IAERH BT P L P et g« 7

of / ?-t ol j)engs Bl AVPILE, @&hdommhymlatrﬁte(ﬁ 055 g, 0.029 mml Al drich) in
et hyl acetate (3 m’). After stirring overnight, the resultlng solid was

col l ected by f||trat|on rinsed with ethyl acetate, and dried to afford the
title conpound: 1H NWR (300 VHz C[)é%p&)-ﬂpm 1.89 (s 1 H, 1.94 (s, 1 H),
230-248(m6H),271-281 3.44 (s, H}g346-355(m
2 Hpg 3.70 - &-Pﬁ(4m1etuwﬂeny§p§ﬁd(ﬂ-3 yJFIL4-Qi|itﬂa,tnide)L4 31.2%°Jaodecan®. 3 Hz, 3

, 7.39 - 7.53 (m 3 H), 70 (d, Jh dH}E 8165A%8(m3H)MS
(DCl / NH 3) mFEheSGIF qowmq)md B@éﬁfﬂpéreé fromt e product xample an
4-16- (I Y, BZ 8O-M3sydlethod [B(HSIE) m/z
3 8] un de@%nﬁggﬂﬁhrgm '&):B ek Stafighto Hehblat Methcll (BSIE)
4-(6- chlmap&nfﬁ)izranerﬂroyltbmd1a7m1mzca$r| cyclo[4.3.1.1 3 8]undecane A
solution of the product of Exanple 2 (0.30 g, 2.0 mmol) in dry toluene (10
m.) was treated with 3, 6-dichl oropyridazine (0.71 g, 4.8 mmol; Al drich),
tri sizdi benzyl i deneacet one) di pal | adi Eﬁ‘.ﬂ),]g('BjZ(dba) 3; 0.037 g, 0.04 rrrml
Al fa Aesar), 1,3- bis(2,6- dw—propylg7y ggl)l m dazol i um chJsorl% élo 057 g,

.12 mol ; Streﬁs -(4flvosenticnyl)pyridin: 4iazarigyclof4@. hkplunggeane ¢y | The

rrixture was wi th nitr & Ah Af ter
cooling to ro getﬁ)oél?paotun? a?%ﬁ%a?eggé}ﬁ e@}ag&&ﬁgﬁgﬁ&gk A%{tﬁfng into a 5%
agueous e%?ib@%dr@@acna' hébolﬁamg W Gendasl Method &: eldCW S M@thd)d)Dc(ESH’h n/ax) ,
washed with brine, dried (MJSO ), filtered and concentrated. The crude
product 344s0 GHHY, é@elﬁ?nm‘@%h?é{“i%esHPLC [Waters 30x 100 mm XBridge Prep

C18,305 mm 40 nL/mn, 5-

Example 74
4-[5-(4-methoxyphenyl)pyridin-3-yl]-1,4-diazatricyclo[4.3.1. 1**|lundecane
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95% gradi ent of acetonitrile in buffer (0. 1M aqueous ammoni um bi car bonat e,
adjusted to pH 10 with ammoni um hydroxide)] to afford the title conpound:
M5 (DCl/ holl s8> (MHH) +. Exanpl e 8B 010/000889

4-16- (I - Egﬁzot Ien-5-yl)pyridazin-3-yl]-1,4-diazatri cycIPgF/E.Ng. 1/f

3' 8] undecane A m crowave-safe vial was charged with the product from
Exanpl e 8A ( ThoGfle gomPouitl wamprepared from the product of Example 65A and 4-

3,(gegg%xgbOphﬁwirefgeymd&%qfﬁesé% (‘?‘P %Eﬁm%hbéaﬁﬁﬂ%%% ﬁa@:{’sﬁnf'(’(fogig

g, 0. 02§3@U‘2M+}9|; ‘ﬁhanm(n% 1bzszhﬁﬁ1/és)dl cycl ohexyl phosphi ne (0.0024 g,

0. 0068 mmol 1:1: 1 et hanol -di oxane-1 M sodi um car bonat e
solution. The mxture vvas stlrred for 5 mnutes at roomtenperature, then
heat d in a mcrowave reactor at 1 “BQBQQW for 10 m nutes. The reaction

iltered, concentrated, and pur b y flash chromat ography on silica
gel el utigogs- ‘M-&hﬂﬁoﬂtﬂngﬁn Ph@cga]pyemmayl}ulmdih%ﬁmmwmn ®lundecane

hydrOX|de) chloroformto a he title conpou g DCI/NH3) mlz 363
( M+H) +. Exanp(The gide compound was prepared from the product of Example 65A and 4-

h
ot hy! DO EHRLEY BRSS! aebidog [ CoREANGRAFBE] CoMls MO RBEF)

.16 mmoly/;z 3714, G(WH)acretbﬂﬁcﬁlt(ixﬁemﬁ mmetetsreat ed with a solution

of / 7-t ol uenesul foni ¢ aci d nonohydrate (0.033 g, 0.175 mml) in ethyl
acel@te (3 nmL). After stirring for 2 hours, the resulting solid was
collected by filtration, rinsed vmt]ljxae,t,mlmacetate and dried to afford the
title conpound: 1H NI\/R(300 MHz, CD3OD) d ppm 1.93 (d, J=12.9 Hz, 2 H),

2.31 - 2.51 (m[57(3+i)1¢th2lp]ﬂnyl)ﬂyﬂcme3pyl]11,l-})lilalatlﬂwdol 36‘31(i|ﬂ“d$°1‘+)e 3.73 -

? SBS(L?Z 41%"3“?‘ezfgmé’aungwénhrepﬁfk%fmﬁb ?9%‘%"’9 t?e%&&e 6%%’ 377385(?3 1

H, 8 O%e(t IpHenSibdrétic adid Alkcoring 9o Generdl Metholh: (WMBIIM&))O@DZ(EM@ Kuhh-H) +.
Exanp 4y 3- et hoxybenzoyl% 4-di azatricyclo[4.3.1.1 3" 8] undecane The

tltllé cdﬁ@@L(M:i‘rI\I\)asreFﬂnepmlwlf BRIRURS. pr oduct of Exanple 2 and 3-

nmet hoxybenzoi ¢ acid according to General Method A. LC-MS Method C (ESI +)
mz 287.0 (MtH)+, retention tinme 1.361 mnutes. Exanple 10

4- (| - napht hyl acetyl ) -1, 4-di azatri cyExarhgleZ71. 1 3 8] undecane The title

26l 6 accor o ngf et edich ik e rState SR 50T\
+, retention "[tqermlejcoﬁ) Q)uHE? Mt gn%gal@im the bk oduct of Example 65A and 3-

4- (pyridin-2 carbon zatricycl OL& le undecane The title

corrpowd]umhpnﬁbaroect zfcldamcbhbng)tooﬁmaléﬂet éBpIIeC M Methagd PAESLD) m/z

yl car box I|c ac d accordi.n 1t9 raI Met hod A: 1H NMR (500 MHz, DWVBO af e)
d ppm 8. )kﬁetenflo%‘“%t hMRUteS; 59 (m 1 H), 7.49 (m 1 H), 5.09-4.34
(mIH),3783 11 (m 8 H ,263242(m1H),218203(m3H), :
1.85-1.66 (m 2 H); LCM Method B (ESI+) mz 258.0 (MtH) +, retention tine
1. 459 m nut es. Exarrpl e 12 4- (phenoxy sample78  4-diazatricyclo[4.3.1.1

3' 8Jundecane i r anple 2
and phenoxyac%ﬁ?é& ogé’co ﬁ?&?"}‘?ﬁ' %gﬂer’a % ;ﬁ{(?gidl@ﬂﬂci_?@m%%%xc (ESI +)
n z 7387. 0 ( Mrthetitles @tr@bhh@ Rvak Ipmpaﬂedlfﬂiﬁn themqrodst oEKsmmple 653 and 3-

4- ( 3- chlorobenzoyl

conpoun dnéthexyphe é@@nwr%;ﬂa;qzé;d&%@ Eﬂ:‘? ]\%fé?fi]s]e ']L;d S@%t@ﬁﬁ) :d‘:% ﬁz O/Iz c

acid ac%rcﬂmfﬁg’ ggé}ﬁ%ﬂltml}@i '?9%1&1&&0 M5 Method C (ESI+) miz 291 .0 (M+H)

+, retention m nutes. Exanple 14

Example 79
30 4-[5—(2—furyl)pyridin-3-yl]-1,4—diazatricyclo[4.3.1.13’8]undecane
The title compound was prepared from the product of Example 65A and 2-
furylboronic acid according to General Method B: LC-MS Method B (ESI+) m/z 296.0

(M+H)", retention time 1.72 minutes.
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iV-14-(l,4-diazatricyclo[4.3.1.1 3 8] undec-4-yl carbonyl ) phenyl ] -
AV-di net hyl am ne The title conpound was prepared fromthe product of

Exanpl e Ayangidsstg et hyl am nobenzoi ¢ aci d accordi ng topggrenaodpishod A
LC-M5 Method C (ESI+) mz 300.0 (M+H) +, retention tinme 1.430 m nutes.

Exampl e 15 4-[(2- et hyl phenyl )acetyl]-1, 4-diazatricyclo[4.3.1.1
3' 8] undecane The title conpound wasE¥A@PIged8d from t he product of Exanple 2

W, D0 o) a Reihal Yy g PUgliRa ey SRR R AGAnE, 10 T £ 200
( m ZC[-D :|\)’/e ?ﬁgéﬁ% cofélglogn)iﬂ vr¥15sz pi)zepeérég ﬁ?m thi pa@iucthof BTdﬂ)ple 65 A6Gind thiew3- (m 2
E)x:anpl e Yitwrani¢ peid aﬁ?%ﬂ%r‘? @BF@?M@%‘I\%%%%@ ﬂ?? ]%gqgg’%@?&o%ﬂyo trile

The gitl aHO 4 24asinkieepared fromthe product of Exanple 2 and
3- cyétnobgtnlgtgilﬁét aci & accr:loredl ng to General Method A: LCG-MS Method D (ESI +)

mz 282.0 (MtH)+, retention tine 1.344 m nutes. Exanple
174- (2- net hyl benzoyl )-1, 4-d -azatrigycl ol[F +3.1.1 3" 8]undecane The title
conmpound was prepared fromthe pro anple 2 and 2- nethyl benzoic

aCI d accor dl40§5| é3%-@ﬁﬂ&haiyj\ﬁh99§ym-n&gxhﬁ mmm@dmm 1¥f@nd2édne O

H +, retention tinme 1.419 nut es

V- | 4- (1, 4-di ér;_hattrtiecppmpopmd waap@p@eéf@ﬁu@@mogu%aﬂéwly BB stet ani i de
The tlglmt gigngtﬁg}g\{O eg%l Daronk a%P@&c%gr({ %é’@éé}%r %Hﬁ 4 BOT R S%OZMﬁEdC]éch)

ace ARG ath A 1H N 500

CDA 3) %mm&ﬂ& ilst) 7lt9(d TH‘96707Zd48H§r6932(dI,-|) H)7433(51H)319(m 3]H)l,—|) 7 27
(m 4 Hp, 872(s33 H)f3 Ql 1? 3@,@1 g 3 og @395 (q 4811) @&422 m§ Lc ey(h.rq]d 3

o RGBTt Yoyt et o ¢ e 1,089 i e

3' 8] undecane The title conpound was prepared fromthe product of Exanple 2
and 3- nethyl phenyl acetic acid accoydi ng tQ General Method A: LC-Ms Met hod
B (B51+) mz 285.0 (MH) + retenti B¥MP¥P2. 670 ninutes. Exanple 20

4-(2, 5-di et hyl benictg's) D Opr%‘h hﬁszﬁm'&uﬁk%f’cyaok:11313-8]hwhadamne The title
e

conmpound was prepar e product of Exanple and
di met hyl benzorha tithel cbngponod shian grepareGdimn the m@mafﬁxamﬂelﬁm a(f@db MHz, CDC

3) d ppm 7.07 - 6.99 7 3
Hg, 3p8cpyrl dmyfhporenif a&‘%ﬁf”fé]%zp%eﬂe'?gw'(e d8‘§ ké“@“lﬁl%i\g%"h"? B4@558nf m%ﬁ? fU LC- MB
Vet hod AnGEP HetdBién 48R 054 Mitdtest, retention tinme 1.145 minutes. Exanple 21
4- ( 3- phenyl propanoyl )- 1, 4-diazatricyclo [4.3. 1.13' 8lundecane The title

con@déund was prepared fromthe product of Exanple 2 and 3- phenyl propanoic
acid according to General Method A g glngﬁé\get hod D (ESI+) mz 285.0 (M+H)
+, retention time 1.43 1 m nutes. Exa

yV-[3- (1, 4-di azat r 4yc@a -rb[qflyridnihSLyB-184-diaiao-ic§'c5d[4:arlbﬁhwnmhfelrwI ] acet ami de
The titl d df th | d 3-

Rt an dobony B Fameod v iR AR Lo PIOBY 66 ER R BP0 vt

CDhCl 3) d 2 B (ERIE Vﬂ30]7

> 03 2 f)gmﬁbcg?n Q:%md]acg%rdln%téi}eneyal ﬂ/?btlﬁ&? BBIEDl-M_S%f;hgd( m(ESG ?_0@1 A 607_0 '

1. 8025(m(1\6+]|-11) reteBidn-tinde 534 fmmutds. H) LC-M5 Method C (ESI+) mz 314.0 (M-H)
+, retention ti me 1.283 m nutes.

Example 84
4-[5—(2—methoxyphenyl)pyridin'—3-yl]-1,4-diazatricyclo[4.3.1.13’8]undecane
The title compound was prepared from the product of Example 65A and 2-
30  methoxyphenylboronic acid according to General Method B: LC-MS Method D (ESI+) m/z

336.0 (M+H)", retention time 1.30 minutes.

Example 85
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Exampl e 23 4-(4-ethyl benzoyl)-1,4-d -azatricyclo[4.3.1.1 3' 8] undecane The

title conpound was prepared fromthe product of Exanple 2 and

4 et hyI b accordl ng to General Method A 1H N Mosso COC 3)
g\ga%g)/ﬁ%ﬂ 4.81 - 3.14 (m 5 H), 2. 92%@@0 % H .

216212(m 3 H, 175170(m 3 H, 1.17 (t, 3 H; LC—I\{BNEthodA

(ESI+) mz 2385-@, S(Mhieth&xypmnyl)pymdmt-ii-wﬂ 114-diazatnicyela[63, 1. EX hmslecane]

4-{[2-(trifl t hyl ) phen cet I )

3 8)undecaneuf% nl?'cPF’QE ?J é%’ 5?@#@?8@?%’5)1 %géucézcj‘)sf Exanpl e 2
and (2- dhﬁ'éthb%%e@mabh&%m&a ﬁ)@é}ieﬁhl mmaan-Mm@qusmd A
LC- M5 Met hod m z 339 H +, retention time 1.590 m nutes.
Exanpl en1_753€16()21\4¢lﬂ| We@hwlb@nizdﬁ@mlnumm azatricyclo[4.3.1.1 3' 8] undecane
The %ltle conpound was prepared fromthe product of Exanple 2 and 2, 4-

di et hyl benzoi ¢ acid according to General Method A: 1H NVR (500 M—lz, CDd 3)
d ppm7.06 - 6.99 (m 3 H), 5.10 - Bxdénmplked6 2 H, 3.37 - 3.05 (m 3 H),
3.04 - 2.8 , 2.32 - 2.19 (m_7 1.81.- 1.67 5 . LC- M5
Met hod C (EsﬁLﬁ)(Zs#;?mbowmub)pxr'f(lm-@Hw ‘MWPF@CY#@?@W 'Bpﬁﬁarrm e 26
4-(3-phenyl b %h%m%hgmpf)&nf“gﬁgﬁg %691{ Qle[pf'ocﬁrca-ofi@xﬁl}q&l@@gﬁ%ﬁ-ﬁm title

conmpound was prepare rom-t uct of anple 2 and 3- phenyl but anoi c
aci d accimethogyphengdbomnad acMeadmodimg tol GerivEl M@th@tIHBD LGS S Methiod DQESU)( MrH) +,
retention ti

4- (102, f??/é‘l-:‘?‘épr(MTﬁr’dﬁtﬁﬁﬂ?‘hﬂfn@m%'&?bonyl )-1,4-d -azatricyclo[4.3.1.1

3' 8] undecane The title conpound was prepared fromthe product of Exanple 2
and 1, 2, 3, 4- tetrahydronapht hal en-2-yl carboxylic acid according to General
Met hod A: LC-MS Met hod D (ESI +) m zEzample §7\MkH) +, retention tine 1.557

t 4- et b
;n gfuﬁzecanen%gs E%gpf'g'( (P(;'??‘B% @azgﬁhé‘pé}’g"&g ﬁgﬁiorlﬁgylgir;‘ghﬁ]c%c%?éaanpl e 2
and 4-et hoxybnmme%oaqjodn@m@pwpa@dtfmneﬁmqmducmEm:lnpxe 658-4v8 2vet hod D
({E 2'15)2 guiﬁﬁéaglgérm%%ﬁg&qég' 2 Gineral Method BT TEMS MRS B! ESAS mz
3' 8] unde3<‘24 M)H% %&%to g]eopg@ﬂ@ b/ V-di met hyl am ne The titl e conpound
ro

was prepare ct o anple 2 and (4-

di met hyl am nophenyl )acetl c acid according to General Method A: LC-M5 Met hod
A (ESI+) mz 314.0 (MrH)+, retenti o ti 861 m nutes. Exanple 30

4- (2, 3-di fl uorobenzoyl) -1, 4d|azatr EE[ 3.1.1 " ]Jundecane The title

conpound was Band Pﬁ-cﬁ%ﬂmb 1430111 ) Bndecane
di f 1 uor obenzo%ﬁ)? gﬂg%%@%‘%ﬁgyt o] y.(y“r al Mt hodﬁAa LC I\/S]I\/bt hod D (ESI +)

m z 2293. 0 ( MdHe title comtpennd ovas preparet. fBme the producs of Egggﬁﬁlp 4 and 2-

4(3rreth|be 14d|aatr| 1&@ h itle
conpound® B‘F‘E%#%‘HCPF‘&%C{‘% M3 g'la?]fv{e@;anpl A @&%ﬁ@f‘asﬁ E’g?zoi c
aci d accgd (\+HY, Ragioaltiié!. hoehlﬁ‘utei.C-l\/S Met hod D (ESI +) mz 271 0 (MrH)
+, retention tlrre 1. 355 m nutes. Exanpl e 32

4-(2,5-di nethyl -3-furoyl)-1I,4-diazatricyclo[4.3.1.1 3>8]undecane The title
conpound was prepared from the prodg ﬁg gie@(anpl e 2 and 2, 5-di net hyl - 3-
furoic acid according to CGeneral A LC-M5 Method D (ESI+) miz 289.0
(MtH)5+, 1et ent i g54(1,Audidzadficycto[Hd 1933 #Jundec-4-yl)pyridin-3-yl]benzonitrile

The title compound was prepared from the product of Example 65A and 4-
cyanophenylboronic acid according to General Method B: LC-MS Method D (ESI+) m/z

331.0 (M+H)’, retention time 1.26 minutes.

30 Example 90
3—[5-(1,4-diazatricyclo[4.3.1.13’8]undec—4-yl)pyridin-3-yl]benzonitrile
The title compound was prepared from the product of Example 65A and 3-
cyanophenylboronic acid according to General Method B: LC-MS Method D (ESI+) m/z

331.0 (M+H)", retention time 1.27 minutes.
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Exampl e 33 4-(pyridin-3-ylcarbonyl)-1,4-d -azatricyclo[4.3.1.1 3" 8]undecane
The title conmpound was prepared fromthe product of Exanple 2 and

pyri di ne-wo 268yl i ¢ acid according to General Mt hodpfi/daGoidmoddibhod B
(ESI+) mz 258.0 (MtH)+, retention tine 1.330 m nutes. Exanple 34

4- (5-chl oro-2-fl uorobenzoyl)-1,4-diazatricyclo[4.3.1.1 3" 8 undecane The
title conpound was prepared fromthe product of Exanple 2 and 5-chl oro-2-
fl uorobenzoic acid according to Gerf{aq,lll lM;tlhod A. LG M5 Method D (ESI+) mz
309.0 (MtH) +, retention tine 1.397 WS Exanpl e 35

4- (3- et hyd-{52[j-(tmnb}odaeﬂnyl;pnaa,urpyemhmﬂ}a 4Ldihz&r&1yun@eaarésmwecane| e
conmpound was prepared fromthe product Ie ag -2- furoic
aC| d accordl H‘getn&ecewepwr d wag prgparad fom Pﬁ%jc “(’E’E‘Fﬁg‘\ﬁf‘ 261 .0

4 [ 0 *, urn &q‘?QﬁS&eﬂglbUréﬁ‘?ﬁ }%Hf% ordi Rc?éieﬁ?ﬁﬁ@%ﬁd%@ LC-MS Mathod D (ESH) m/z

car onyI iazatricyclo[4
3' 8] undeaane(rvlﬁrle) retdndox dmedwdtdmwasespr epar ed from t he product of Exanpl e 2
and (1-phenyl -l Hpyrazol - 5-yl)carboxylic acid according to General Method
A: LC-M5 Method D (ESI+) mz 323.0 (MtH)+, retention tinme 1.307 m nutes.
Exanpl e 37 4-(1//-indol -5-yl carbonygarhpré-9di azatricyclo[4.3.1.1
3' 8] undecaneThe title conpound was prepared fromthe prodygt of Exanple 2
and | H i ndol4-F-(ly3-baninsbigrol-5- )d)pm"hnéoylklnbdta@a@ﬁélﬂh‘{) 3-|%‘t hiswdgcanec. s

I\/bth d D (ESI 296. 0 n 3_Exanpl e 38
4- (é 5- di net ﬁ&ﬁ‘%ﬁ%\yr’)’ﬂ& 3 eg%rg??{o&%%?%@f%x%ﬁ%fungéﬁtggﬁe The title
COMpoUNge R HoEBANBS ohic ABid! t€ordingtdenefal Biahgql B: 2.CaMS$ Blethod D (ESIH) m/z

di met hoxybenzoi ¢ acid according to General Method A- LC-MS Method D (ES1+)

m z 317 3600NMHH)’, retandipn tige k3 HmINUIES6 i nutes. Exanpl e 39

4-[ (4-met hyl thi en-2-yl)carbonyl]-1,4-diazatricyclo[4.3.1.1 3" 8] undecane The
title conpound was prepared fromthe product of Exanple 2 and

4- et hyl t hi en- 2 yI car boxyl ic aci d Exaopktifdg to General I\/Et hod A1 1H NWR

500 WHz, CDd 3 2 . 4.82 3.91 -
77850 2 1), mebost 33" gy S tphinstad o S hivgelgt 5y
6 H, 1.87 eQﬁl\? dghr%%uﬁa wa&ﬁ%e%ﬁdwﬁlegréﬁﬂ & Efdrﬂpla BBAGNAIZEH) +,

retention tinme nut es.

4-[ ( 2, 5-mithetypyriphEyiboyeneasid ]accrordmgrt@@amralclyléﬂ)@w 3LG-MS Method BIESTE The
title co edfr odct of Exanple 2 and (2, 5-
d: net ho%&?)ﬁﬁ@r%?&f 8385?'31“5'8 r% éR{o uGeneral I\/e[rﬁod A: LC-&/B Met hod D
(ESI+) mz 331.0 (MtH)+, retention time 1.391 minutes. Exanple 4 1

4-[ (5-net hyl thien-2-yl)carbonyl]-1,4-diazatricyclo[4.3.1.1 3 8 undecane The
titl20 conpound was prepared fromth@x‘ﬂF‘Blﬂﬁf‘r of Exanple 2 and

5- net hyl t hi : eC

Vet hod D (£ T LIBHEARIH o £ TIARICE R9Dp PGPS B MRS itl ol 42
4- ( 2-f 1 uor obeTeOtle) cdmpbudd &iaaprepagadlfu{mtlie mrodud'o8 ByardpleHiédmnd Y-t e
conmpound was

el 0 accse@mdprenibenis b ReHIE O coes DHaNDY o TS FedBIESEIE

. retend QiR ferdftonTn' 83 miftREP! e 43

25
Example 95

4-[5—(3,5—diﬂuorophenyl)pyridin-3-yl]-1,4-diazatricyclo[4.3.l.13’8]undecane
The title compound was prepared from the product of Example 65A and 3,5-
difluorophenylboronic acid according to General Method B: LC-MS Method D (ESI+) m/z
30 342.0 (M+H)’, retention time 1.36 minutes.

Example 96
4-(6'-methoxy-3,3'-bipyridin-5-yl)—1,4-diazatricyclo[4.3.1.13’8]undecane
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[ (2-fl uorophenyl)acetyl]- 1,4-diazatricyclo [4.3.1.13" 8 undecane The
tl e conpound was prepared fromthe product of Exanple 2 and (2-

orophe«m%gﬁﬁg%ﬂﬁmad d according to General Method A @%P%tﬁg D

4-

ti

flu

(ESI+) mz H +, retention tinme 1.362 m nutes.
4-14-(trifluoronethyl)benzoyl]-1,4-diazatricyclo|4.3.1.1 3' 8] undecane The
ti tIe conpoutewitls cpmppanddaé preparet &opr thd pedduot ofocample 62Aznd 24-

s 5 Ao R SR B A 0,
3.48 - %1/5'43'16](1\/12%1-")5 :ret%n@&mﬁmg 183 ifuted H), 2.32 - 2.20 (m 3 , 1.80 -
1.17 (m 4 Method B (ESI+) mz 325.0 (M+H) +, retentlontlrre171

1 m nutes. Exarrple 45 4- (3, 4- dlfluorobenzoyl)-l 4- di azatrlcyclo[4 3.1.1
3>8]gndecane The title conpound vvas%’p rgd fromthe product of Exanple 2
and 4- di fl uorobenzoic acid accor teo General Method A: 1H NWMR (500

Mz, DNBOztA[SQ)Z-rﬁetﬂlﬂ?}—’éﬂngtzlbyﬁﬂlenid)bhldl?la-ﬁ-%d] =1 Z«d?fzaﬁﬂtyc%[ﬁl)?’ 1. 413 8S]hi)ndecﬁné.Ol (m

10 H), 2.51 - - 1.6 Lc-wg thod D (ESI+)
mz 293.0 (M title cpEPeHnd Bhs piced f@zmthﬁ]pmf%"ééo Exampple 85 Agnd 2-methoxy-
a- (LI en: g [%eaﬁyfsa;&w 2 phostaih 35 8bAdEVGLBRE 52 He S VlHAfORESRThE 3500 ©

compoun prep ar ed

t hi enyl ((M%X,Weleﬁuacnﬁheawlommum to General I\/Et hod A 1H NMR (500 MHz,
DVMVSO- ) d ppm10.17 (s, 1 H), 7.80 (s, 1 H, 7.59 - 7.22 (m 2 H, 5.00 -
3.280(m 11 H), 2.56 (s, 1 H), 2.23-2.20 (m 3 H), 2.00 - 1.77 (m 2 H;
LC-M5 Method D (ESI+) miz 263.0 (Mghample®igention time 1.204

m nut es. Exanpl e 47 4-[(5- et hyl pyraz

-n-2-yl )cap[lsqnyh]ctlﬂoxﬁédmaﬂwﬂph«nybpy){ldlle-”-yllilA‘@?Mﬂé&i‘dﬂé 3rhé™Jundesane mpound

was prepared the roduct o

net hyl pyr azi eé:Q ?9?‘”85 Bre’lp?irEg?corgl %&F’% Example 0pA and 4amethaxys

Met hod B._fEh rbhemlsor%ﬁ?c Rid Mebhding foab@retdl MethodB: LOMS Methutdel (EShampt e 48

4- (2, 3-di met hy! benzoyl ) -1, 4-di azatricyclo[4.3.1.1 3'8]undecane The title :
comiéundSQ/é)s(M)ﬂébafeé@tlpﬂéWQhQ piBdect of Exanple 2 and 2, 3-

di net hyl benzoi ¢ acid according to General Method A: 1H NI\/R (500 MHz, DWVsO ~
6) d ppm10.23 (s, 1 H, 7.20 - 7.14 (m 2 H), 7.06 - 703(m 1 H, 519 -
2.38(m 9 H, 2.26 - 1.82 (m 9 HExdmpglt99 1.49 (m 2 H); LC—I\/B Met hod D

ESI+) mz 285.0 (Mt retetlo 4 nut.e

El (qw) nol i n- 2‘-%@&1"5@“%’99'?"“4’ Davy H’(‘#‘rrilyéf‘d{) 19z "fycfoﬁ:ﬁ Eﬁ g@ﬁﬁ ca?ﬁe title
d AIE bEEXampld 69U 41l 3,4e- 2-

Cor boxyl i 0 actis R Bt bl R i e s e o ENLE

30820 ( Mift)orpphentyiororoa acii raec01d1®5 10 ieneralMethpd fvpl-€-M§ Method D m/z

4- (thien-2- i cIo[43 1. 13" 8] undecane The title
corrpoum%ﬁ@féi) F%%P"Pf’i ﬁg& I(?)lﬁuct of Exanple 2 and thien-2-ylacetic
acid according to General Met hod A: 1H NWR (500 MHz, CDC13) d ppm7.21 - 7

.19 (m 1 H), 696-688(m 2 H, 4.99 - 431 (m 1H), 3.95- 3.93 (m
2 H, 3.69 - 3.66 (m , 29-@‘325)'&90 2 H, 2.92 - 2.83 (m 4 H)

2.17 - 2 .1 5 ’
27700 (Wi BT t@ﬁf@'aznﬁrl‘?ﬁg%"lﬂz@? ihact EyippHabfEs -2k Bihdone”
4- [|(23 met hoxygktetmé ()o’ciﬁ}ﬁmyiﬂ](;va:cs pﬂepd{eﬁlzfﬂimlthwmbdlﬁm oBExampEﬂ]Amwe‘cane The
title conpound was prepared from the pr

et hoxy piteny hioaher- 2B 1o gekdaeap gD sl Metat §ok M g (rsy

(ESI +) %/é 354.0 (M+H) , retention time 1.26 minutes.

Example 101
30 4-(5-pyrimidin-S-ylpyridin-3-yl)—1,4-diazatricyclo[4.3.1.13’8]undecane
The title compound was prepared from the product of Example 65A and pyrimidin-5-
ylboronic acid according to General Method B: LC-MS Method B (ESI+) m/z 308.0 (M+H)",

retention time 1.45 minutes.
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301.0 (MtH)+, retention tinme 1.370 m nutes. Exanpl e 52
AL (l-methyl -1~-pyrrol -1-yCcarbonyl | -17-diazatricyclol”S.|.|”l undecane The

title co up prepared fromthe product of Exanple Olr{y/@s yl -

| Hpyrr ol [Wg-yfbéfg?@gxyl ic acid according to General Met h(l))gT%ﬂ:ME@ E/ét hod D
(ESI+) mz 260.0 (MtH)+, retention tine 1.228 m nutes. Exanple 53
2-(1,4-diazatricyclo [4.3.1.13" 8] ulkxample ¥0Zar bonyl ) phenol The title

aer 0 accor di HyS g Trodhs-GaBRTie s Elpusml AU Ry

retention ti nﬁle]titl%%rrg?oﬂhﬁ §as prepaiBf®nPthe product of Example 65A and 2-
4-[ (2- met hoxypyri di n-3-yl)car Bon

ponyl ] -1, 4-diazatric Clé&é 3.1.1"° }jundecane
The ti t laeetyiphpuyibatonmsicyt asparding torloenerdh MeshediBe tL oM EksthaddD SESk 7z
met hoxynji cot i nj.c.+aci d .accor di to CGeneral Method A LC-Ms Method D (ESI+)
m z 388%632?)!\@%]&) ’?eé?ngﬂP;aB}?dft'?%‘g"ﬁqtissS m nutes. Exanpl e 55
4- (I Hpyrrol -2-yl carbonyl ) -1, 4-di azatricyclo[4.3.1.1 3 8]undecane The title
conmpound was prepared fromthe product of Exanple 2 and | H pyrrol -2-
yl carboxylic acid according to Gend@mmedfdd A: LC- M5 Method D (ESI+) mz
245.0 (M+H) +, rekent) kI 16 Rl A QSq: 4 591,138
4- (3-chl oro- 4- ]AﬁLsgrq%ibg@gL;{@p%r@%?g?l;}ﬁ %‘?@‘gﬁélgl“?ﬁi 13']§i‘ﬂ$1cc?g§ane The
title conpournthewak qongppanddas prepateddram deyrodust ofKsample 63 Azand 13 -tidlobdbo- 4-

fl uorobenzoi c acjd accor di to neral A < t }y mz
30918 ( wihgrenic agidaseprding to .“f?a&%tﬁ‘?ﬁit ﬁ@kﬁﬂ]"bqﬁ@sm )9 940 (R,

4- (1 H-i ggéﬁf?éﬁt?mX'lCﬁrﬁfhﬁVés) -1,4-diazatricyclo[4.3.1.1 3 8]undecaneThe title
conpound was prepared fromthe product of Exanple 2 and | Hindazol - 3-

yl carboxylic acid according to General Method A: 1H NWR (500 MHz, CDCI3 ) d
ppm 12.01 (br, 1 H, 0.91 (d, 1 H, A (194 1H, 7.38(d, 1 H, 7.22 (d,
1H, 5.06 - 4.92 (m 1 H), 4 04 - agpleldd """ 3 16 ." 288 (m 6 H),
2.28 - 1.70 (m4_|@-(|m.i.m-w@ug%&mstwl-ﬂdihzmmaeﬁ.n1(1M1u)1d¢camtenti on
time 1.314 mnutes. Exanple : . 4

4- (85chl or o- Theeitiecseptronndyias prepatedifeom the Rrodyes P Exanple 63 Agnd | fEindol-41n e
title conpound oqyce! S| el 324 olivevHpy 2-
met hoxyt?’gﬁ%rffplg agbl%fgé@%%:t?ictr}légl{e%ﬁ%?g[ ill\?b%%fad A LC-(%%IZ?/H hod Dr(( ESI +)
m z 321.Rtealiidirme IrEt Mitutean time 1.417 nminutes. Exanple 59

4- (2, 4-di fl uorobenzoyl)-1,4-diazatricyclo[4.3.1.1 3" 8] undecane The title
conpound was prepared fromthe product of Exanple 2 and 2, 4-

di fl uorobenzoi ¢ acid according to C‘Eﬂﬁﬁﬂb 19t hod A: LC-MS Met hod D (ESI +)
mz 293.0 (MrH)+, retention tinme 1.314 mnutes. Exanple 60,4-(th

- en-28- y| acet4[5-(4-méetiixyphenylpy S-diiazob 24yl 1.3-dipzatrierdald. rhd “tirpecanspound
was prepared fromthe product of Exanple 2 and thien-3-ylacetic acid
according to General Method A: LC-Ms Method D (ESI+) mlz 277.0 (MtH) +,
retention tinme 1.278 m nutes. Exangkample #05A4-f | uor o- 3- net hyl benzoyl ) -
1,4-diazatricyclo [4.3. 1.13' 8 undecane The title conpgind, was prepared

from the product 4db-tmemepl.3-thiazak2-yl)x 1.duhazatricypleld nghdecans 4 accor di ng
to General Nephod i kGrifE MhfPSr Bedefptb 2)(1  8.538nA)) iMotliche (5@ unger ti me

1. 405 m nut es. )
25  nitrogen was added 2,5-dibromothiazole (3.18 g, 13.1 mmol), potassium carbonate (1.80 g,

13.1 mmol), 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (403 mg, 0.655 mmol) and
palladium(II) acetate (74 mg, 0.328 mmol). The mixture was stirred overnight at reflux.
After cooling, the reaction mixture was concentrated under reduced pressure and the residue
was purified by chromatography on silica gel (1:2 petroleum ether-ethyl acetate) to afford the
30 title compound: 'H NMR (500 MHz, CDCl;3) 8 ppm 7.40 (s, 1H), 4.75 - 4.71 (m, 1H), 3.64 -
3.59 (g, 2H), 3.48-3.40 (g, 2H), 3.08 - 3.05 (m, 4H), 2.29 - 2.18 (m, 3H), 1.88-1.80 (m, 3H).

Example 105B
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Exampl e 62 4-(2-furoyl)-I1,4-diazatricyclo[4.3.1.1 3 8]undecaneThe title
conpound was prepared fromthe product of Exanple 2 and 2-furoic acid

accor di n%bgoﬁﬁqu%s)gl Method A: LG-M5 Method D (ESI+) M 30244 00ld¥idsd +

retention tine 1 m nut es. Exanple 63
4-benzoyl -1, 4-di azatricyclo[4.3.1.1 3>8] undecane The titlg ljH&pound was
prepared f rdﬂﬁt(ﬂﬁnﬁhodmitengl) IE-thiprd-2yHrict-dimaatricyclad4.d. lak chmdesape o

Ge | Meth 1H NMR , .46 -
756 (m 5 it BlpsOompylhdiey ey MO RS BN Ry Rand D). 50
1 H), 2aRhoxyphdd1tomdnid atil ,acélor&llgto GeﬁérﬁﬂMe&oH)C II@NY@(WB(D@W—IZQCW)@ n z

257.0 (M+H) +, réetention tine 99 m nut es.

4- ( 2- mephoxybetlz 3\H)) 7128 (a-1dia 688 (dcy &).0f.45-3. 711(11113 Ié] Qrﬁie@aﬁé(QT RdD: 3 e

conmpoun d ATy _ c
aci d acéj 4}82911%%‘52’3 népg?m}‘\é?ﬁogagf 558@753% h'og 'dzif@@%zmﬂ@ ggg;w%%m
+, ret e'lﬂﬁESH}InVEEM:QO‘l@@-F ) et @fion RRNP44 nfifutes.

4-[5-(3-fl uoro-4-net hoxyphenyl) pyri di n-3-y|]-| ,4-diazatricyclo[4.3.1.1

3' 8l undecane Exanpl e 65A 4-(5-Br ormpyri di n 3-yl)-1,4-diazatricyclo[4.3.1.1
3' 8] undecane To a solution of the g E Example 2 (2 g, 13.1 nmol) in
tol uene (50 nmL) under a nitrogen at rms?)5 ere was added 3, 5-di bronopyri di ne

(2 62 1g g,( d26?1.’F5-(12|¢raihe)hylﬁhéh)d)¥‘lMhﬁdgnl-mylldlﬁ,#(ﬂaﬂtgpyaﬁlm lmv?];mdecaned
IS | en 0s - DI an
tri$Qdi benzsl |h8§é(‘ﬂg&€@58\‘l‘§f%ﬁ%%rlel’%{ﬂﬁi ?mgb‘;h %/’ioc&cbo%ngﬁﬁﬁ@?mérﬁe m xture

was Sti hfd ﬁ'ﬁeng%folrdiﬁc 9&&%&&!% 1AGeRa0NRioRT: LOMBAGhbOD (ESK)Une Was
concentr at reduced pressure The residue was purified by

chr onat 336 MO0, retentiomtigeel 1. §4minutest or 1 met hanol =20/1) to afford the title
conpound: 1H NWR (500 MHz, CDCI3) : d ppm7.42 - 7.3 1 (m 3H), 3.23 - 3.05
(m 5H), 2.83 - 2.72 (m 4H), 2.08 - 1.92 (m 4H), 1.58 - 1.56 (m

3H) . Exanmpl e 65B Example 107
4-[5-(3-fluoro-4-net hoxyph di azatri gyc 3.1.1 3

| d 3 4.
8] uhBlecane THdS«(F-meshylp I %\E‘grzlﬁﬁ'l ;d}'é}é J'PW'Fﬁ@OM%EIJCt “BchE"?&rrpl e 65A

and 3-fluoro t Lad 3Met hod B:

LC- M5 Met hod'lé ("E% Ewmgég B%E%%l\g&)oz&ﬂhg tentlfgtn]@%ﬂn@eqi.ﬁpg ar?}rlJj nut es.

Exanpl e n%@hy‘lpﬁ&ry(b%r&ld abiy deeorling tb Generdi Methodds:y LEpViSi Method DAESIt) mz

di azatri cyclﬂ&1 1.1 .3 8]und§§ane The title conmpound was prepared fromthe
product 33p-OFMirkb) eretpntion Hgne( b3S r o- 1, 4- benzodi oxi n- 6-yl ) bor oni ¢ aci d
according to General Method B : LC-Ms Method D (ESI+) mlz 364.0 (MH) +,
retention time 1.30 m nutes. Exarrple 67 514 [5-(!,4-diazatricyclo|4.3.1.1
3' 8pandec- 4-yl ) pyri di n- 3 yI ] pheny| Example §08%et hyl ani ne The title conpound

d f 5

di et L;P::nenépﬁe@ﬁ‘ﬂﬁ 5&13&“%8@}) nbgtdga%eﬂc’?a?“ﬁe Rodundecape o (500
%42 608D(()3| % drztﬁnme&g gﬁﬁd gvlig afdd @dnf the ptodicr o Exdingld,102Atdnd 37. 06 (s 1
(m 3 Hyfjuozopdenylbarons o agomlng@@@eraweﬁ@? f s MbnidNesRa’s (2si 1)

m z 349. 4 mnutes. Exanple 68
4- 5- (33%0W%t e?é“?‘% ﬁ“y'?“.‘ |t§53 yl1-1,4-diazatricyclo[4.3.1.1

3' 8phyndecane The title corrpound was prepared fromthe product of Exanple
65A and 3,4,5- trimethoxyphenyl borqnic ci1 9accordi ng to General Method B:
1H NMR (500 MHz, CDCl 3) d ppm 8.16 ¥&@MBPeEYY 7 03 (s, 1 H), 6.73 (s, 2 H),

4.1 (s, 1 '3'2[5-(%;593in(e?ho%hlenyI?—-l?ﬁtliiaz’irl-azyli-m‘l-éiazatricyclo[4.3.1.13’8]und§cane
The title compound was prepared from the product of Example 105A and 2,5-
dimethoxyphenylboronic acid according to General Method C: LC-MS Method D (ESI+)

30 m/z372.0 (M+H)", retention time 1.44 minutes. -

Example 110
4-[5-(4-fluorophenyl)-1,3-thiazol-2-yl]-1,4-diazatricyclo[4.3.1.1*"|undecane
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H, 3.05- 3.00(m 4H, 2.27 - 2.17 (m 5 H; LCM Mthod D (ESI+) mz
396.0 (MtH)+, retention tine 1.32 mnutes. Exanple 69

4-[5- (3, Swei0Ryfydossoxazol -4-yl )py ridin-3-yl]- 1,4-di apatfdneyietotsd. 3.

1. 13" 8] undecaneThe title conpound was prepared fromthe product of Exanple
65A and 3, 5- dinethylisoxazol -4-yl boronic acid according to Gieral Method
B: LC- M5 Met Abdtitle cespoyndmyvas mepared {iomHhe produst effixagiple 10A an¢4- ni nut es.

Exanpl e47 S . 10

o [or (2 TS phep IS mRaniharsy/eing '8 Spngre] Methiod £, LGMS Methorl P (ESH) m

3' 8] undes@oeMHIID’ trefehtior e AS Idmisasespr epar ed from t he product of Exanple
65A and 2, 6- di met hoxyphenyl boronic acid according to General Method B:
LC-M5 Method D (ESI+) nmlz 366.0 (MtH) +, retention tine 1.34 m nutes.

Exanpl e 71 4-(5-phenyl pyridin-3-yl pxhmdidifzatricyclo[4.3.1. 1 3>8] undecane
The title conmpound was prepared fromthe product of Exarrpl e 65A and

phenyl boroni c 4a(6—chlameb,Belimoﬂtiaﬁb-ﬂegﬂhﬂAWammicEclom.NWﬁ JoBdecamez, CDCl 3) d

d 8.14 (d, 2 , (.,56 2 .46 2 7 o t, 51 , (.10
Po™ 9 FP™ 5 Jambitireiof e proadior xadeldz @S gne aifs miglh 26Tgiold 1 37 (e 1+ )
1.88 - ﬂ)er?z?)tl(i&‘ﬂoléa@'d)&%%ll%@?lz\ﬁ}, e diPerARleneabitansd@paladitdntd) (9 mg)e2.ent i on

time 1.28 m nutes.

4- [ 5- ( 4bisediplydnytpdoyphipg)r I, §i-binaphthyl-(12 maiang sedivmyerdpipxide)(22 me, i ifhdecane

The title ound [repar. r 3 . d 4-

et 11 pAERGY Boobie (ER R 30T S SRR iterthe AR AR GPR0

S, E[S|5+% 46?1.1%3‘35&% uﬁ&%ﬁ'Hhcdqn(lj,_rtBé ;ﬁ%tdlue IvTatsZ)nﬂﬁéd 3%7 p!'dpatalties 4HP|E>®3 1[Mbl3£ile7ﬂhase A=

-[5-(4-fl uorophen ridin-3-yl]-1,4-djazatr 0o[4.3. 1. undecane

Tho 1\ £ Males EHp B DS o) el SRIOH e GHRGIRE JaURPs Bring apies) st .

f I uor ophenyl bor onj. ci aGh) in t (i D

(St Aa CaBROGY: DMK EuttaB 0 Ps BRRY ) (T HIPE 2P b7 ha,

gl- % ]5 ( 34(@(5%3%?6{9'4' P84 (8] 31513,-3]78]- B.66(nl 51}?1 2.8&Y$I1dﬂ)42d3.9}.2131f (m,3 H), .
undecaneThe titl e compound was prepar ro e product. o anpl e

and i BeBhrok e bdrs Medhon RBSFAIT5 526 0 &hiae BieBimiotim Lo ¢ v

Met hod ifﬂﬁg#ﬂ mz 336.0 (MtH)+, retention tine 1.32 m nutes. Exanple 75

4-{5-[4-91 ritluoromethyl)phenyl]pyridin-3-yl}-1,4-diazatricyclo[4.3.1.1

3' 8] undecane The title conpound was prepared fromthe product of Exanple

65A and 4- trifluoronethyl phenyl boroni claﬂg according to CGeneral Method B:
LC- M5 Method D (ESI+) nmiz 374.0 ( mp¢ &tention time 1.47 ninutes.

Exanple 76 4-] ﬁ:&iwbﬁkmﬁﬂﬂa)zmlﬁ-yi)di,ﬂ-‘d?az)éltl]icy‘cldﬁﬁEféﬁ]ﬁiwﬁho[ 4.3.1.1

3' 8] undecane The title conpound was gce ared fromthe product of E§<arrpl e

65A2and 3- net myktprecofithe prodngtcof Fxamp %&Odnago%ﬂwham 2.frhiehderod 3 Lo vs

Met hod ESI + 32 MiH) + ' [ 5 48 Y UESHinERER0RAE 77

4-15-( SBFWQHQ@Wp@FgHﬁQI -ny?t?él}%flEQELQ%%SF%?%F§4@S. 1.1 31'n8] undecane

The tit Igcfwame wistixas (BicRge BitidtioomSitte BXRGU6 W afaxinamp| Afiebrknvdl G

f I uor ophenyl boronic acid according to B, LC thod D

(ESI +) rthesayent,ghe rgsidpe was puefied Bh Pfqpnﬁe‘g ?é?%“—ﬁb?@%ﬁ%h%ﬁ%%gﬁe fis

4-15- (34 PREr b A7z 3040 I tefenfibR kithe3t 43 Mimitéd undecane

The tit lc@ﬁ%@%ﬁggméﬁ%ﬁg%‘é@?ﬁ om't he product of Exanple 65A and 3-

met hexyphenyl boroni ¢ acid according to General Method B: LC-Ms Method D

(ESI+) nmz

Example 113

4-(1,3-benzothiazol-2-yl)-1,4-diazatricyclo[4.3.1.1>*lundecane

A mixture of the product of Example 2 (35 mg, 0.23 mmol) and 2-chloro-1,3-
benzothiazole (33 mg, 0.20 mmol) in ethanol (6 mL) was stirred at 85 °C for 45 minutes

30  under microwave irradiation (Biotage Initiator™ Sixty EXP, 375 W maximum). After
concentration of the reaction mixture, the residue was purified by prep-TLC (CHCls-

CH;0H=20:1) to afford the title compound: 'H NMR (500 MHz, D,0) & ppm 7.96 (d, 2 H),
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336.0 (MtH) +, retention tinme 1.32 m nutes. Exanple 79
4-[5-(2-furyl)pyridin-3-yl]-1,4-diazatricyclo[4.3.1.1 3" 8 undecane The
title conpeunfhmesmspr epared fromthe product of Exanpl epﬁﬁkmﬂﬂ,/(ﬁogsg

furyl boronic acid according to General Method B : LC—I\/B Method B (ESI+) mlz

296. 0 ( M+H) +, tent t 1.72 t Ex
s T TR B 1 405 et Be 3 6 3100 3h 26510 BT LABE N Gne

title c M}]ﬁh : f <€ 65A and thien- 3-
yl bor onﬁg@ac%%@zgsﬁg%?%gner& qw@ﬁﬁ%ﬂﬁ%ﬂ%}gﬁ thod D (ESI+) mz
312.0 (MtH)+, retention tinme 1.25 mnutes Exarrple 81

4-[5- (3, 4-di net hoxyphen yridin-3- -di azatr clo
3>8] undecane Itipandgrstoad g*@ﬁgwﬁ@gw&g Wé‘ﬁ‘épéﬁ?"ﬂ‘%‘h?? %é/ B %pg 8¥a'@3§7pl e

65A ? 508%&6?1’6@@%@@%%& By m"t&?& fakf mllﬂﬁa@mu@gn 1708 s@ap@mhe (wemgnms 1H
6 93 ( dwhichHy deﬂnelﬂsoﬂfﬂy by e, appc@dcd(@a,lms ahbi the& @Yu\(ad;entsg Vgrlol,(g cgg_nges B0 (m

7 3.09 3 NG ESl 1)
362 0 ( mquﬁrcatlpg% @ntme gﬁc@érgeer& ﬁli%ﬁ v%llégg]a%%ltgﬁg)ie SREP AP L ERLE z
4- (3, 3" Ridpes bl H\oénﬂéhﬁoﬂs: ﬁrcﬂidﬂigaﬂbfth&ﬁ(hhﬁ{aﬁoﬁ tHosd rdatBguiddhe alieaniddle title

conmpound was prepared fromthe product of Exanple 65A and 3-
pyr i di nytrb@nm,l substisients dleovatives, inwroediates|symbesssdfopmulaponsngderipgtheds afs) +)

etentlon
f bi gyr o) %P%quq\Sen 1% na%yabzealfl%(?e{:r‘?gﬁo"ﬁﬁ garﬁh%ﬂ’gnb%%@?&:gwggt e‘lfei'r‘tgol e compound
was prepared fromthe product of Exanple 65A and 4- pyridinyl boronic acid
according to General Method B: LC-Ms Method B (ESI+) nmfz 307.0 (M+H) +,
retention tinme 1.54 mnutes. Exanple 84
4-[5- (2- met hoxyphenyl ) pyridin-3-yl]-1,4-d -azatricyclo[4.3.1.1 3" 8] undecane
The title conpound was prepared fromthe product of Exanple 65A and 2-
met hoxyphenyl boroni ¢ acid according to General Method B: LC-Ms Method D
(ESI+) mz 336.0 (MtH)+, retention tine 1.30 m nutes. Exanple
854-[5- (2, 5-di net hoxyphenyl ) pyridin-3-yl]-1,4-diazatricyclo[4.3.1.1
3' 8] undecane The title conpound was prepared fromthe product of Exanple
65A and 2, 5- di met hoxyphenyl boronic acid according to General Mthod B:
LC-M5 Method D (ESI+) mz 366.0 (MHH)+, retention tine 1.36 m nutes.
Exanpl e 86
4-[5-(2, 4-di net hoxyphenyl ) pyridin-3-yl]-1,4-diazatricyclo(4.3.1.1 3
8| undecane The title conpound was prepared fromthe product of Exanple 65A
and 2, 4- di net hoxyphenyl boroni c acid according to General Method B: LC M
Method D (ESI+) mz 366.0 (MtH) +, retention tinme 1.37 m nutes. Exanple 87
4-[5-(2-fluorophenyl)pyridin-3-yl]-I,4-diazatricyclo[4.3.1.1 3 8l undecane
The title conpound was prepared fromthe product of Exanple 65A and 2-
f | uor ophenyl boroni c acid according to General Method B: LC-M5 Method D
(ESI+) mz 324.0 (MtH) +, retention time 1.30 m nutes. Exanple 88
4-[5-(2-et hoxyphenyl)pyridin-3-yl]-I,4-diazatricyclo[4.3.1.1 3' 8] undecane
The title conpound was prepared fromthe product of Exanple 65A and 2-
et hoxyphenyl boronic acid according to General Method B: LCG-MS Method D
(ESI+) mz 350.0 (MtH)+, retention tinme 1.40 m nutes.
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Exanple 89 4-[5-(1,4-diazatricyclo[4.3.1.1

3' 8] undec-4-yl ) pyridin-3-yl Jbenzonitrile The title conpound was prepared
from t he Wwopodigilusdk Exanpl e 65A and 4- cyanophenyl bor onipgrat26hoaeesepdi ng to
General Method B: LC-Ms Method D (ESI+) mz 331.0 (MtH)+, retention tine
1.26 mnutes. Exanple 90 3- [5-(1,4-diazatricyclo [4.3.

1.13' 8] GHHMLSQL;{%WMISQ-&W ] benzonitrile The title conpound was
prepared fromthe product of Exanple 65A and 3- cyanophenyl boronic acid
according to General Method B : LCG-MS Method D (ESI+) mz 33 1.0 (MtH) +,
retentian tinecdmpdund sifoesulixnpl e 91 ~{S-1 S ~rifl uoronmet hyQpheny
pyridin-S-ylJ-1~-diazatricyclo”®. S.|.] "l undecane The title conpound was
prepared fromthe product of Exa N nd 3- trifluorophenyl boronic acid
according to General Method B: LC{M5 Methiod D (ESI+) mlz 374.0 (MtH) +,
retention time 1.46 mnutes. Exa
3-benzodi oxol -5-yl ) pyridin-3-yl]-I
title conpound was prepared fromt
benzodi oxol - 5-yl boronic acid according to neral Method B: LC-MS Met hod D
(ESI+) mz 350.0 (MtH)+, retention tine 1. m nutes. Exanple 93

4-(2' -met hoxy-3, 3" -bi pyridin-5-yl)-1, 4-di azadtri cyclo[4.3.1.1 3' 8] undecane
The title conpound was prepared fromt@g product of Exanple 65A and 2-

met hoxypyri di n-3-yl boronic acid according to General Method B: LC- M5 Met hod
D (ESI +)whet@n337.0 (MtH) +, retention tine 1.24 mnutes. Exanple 94
-{3-[5-(1,4-dj,azatric g§0[4.3. 1.1

3>8] undec- 4- yF pyr't 8 H=S:y1 ] phenyl }acet ani de The title conpound was
prepared from {shedrsgRdUAE, gﬁz-ﬁéar(pj}g)q%g%-@((d)ﬁe{ -acet am dophenyl boroni c aci d
according to néer al hod B: LC- thod D | + y4 3.0, (MtH) +
retenti &Q)Qﬁg?,ICQQ)WMEﬁLzI QQ)EQB%)!\)EA@S 'C(O)-(C‘{XE%T&A[}‘ ; ’C%S)'Afz'g’“ ’I‘_’Qa);
4-15-(3,5-di fluorophenyl)pyridin-3-yl]-l,4-diazatricyclo[4.3.1.1

3>8] undecane The title conpound was pRggared fromthe product of Exanple
65A and 3, 5- difl uorophenyl boroni ¢ gci d/peeording to General Method B:
LC-M5 Method D (ESI+) nmlz 342.0 (N§#+H) P tion time 1.36 m nutes.

Exanpl e 96 4-(6'-nethoxy-3, 3' -bipyridi hxB- -1,4-diazatricyclo[4.3.1.1

3' 8] undecaneThe title conpound was prﬁbq@ed fromthe product of Exanple 65A
and 2- met hoxypyridi n-5-yl boronic acid according to General Method B: LC M
Method D (ESI+) mz 337.0 (MtH) +, retdition tinme 1.23 m nutes. Exanple 97

4-[ 5- (2- met hoxy- 5-ret hylphenyl ) pyridin-3-yl]-1,4-diazatricyclo[4.3.1.1
3 ES] uﬁldecane %eﬁﬁ?‘%&%&%ﬁ%%ﬁﬁ“ﬁ%‘ﬁﬁkr#ﬁ?ﬁ?ﬁe pr odﬁct E)f Exanpl e

65A and 2- net S -H%Q poronic acid according to General Method B:
LC- M5 Met hod %%‘I(?rr) 23%50. O (MtH)+, retention tinme 1.41 m nutes.

Exanple 98 qis1,2,3,4,0r5;

3 8] undecanc " 97 MECBHEOIND Lude Chraniset e e E I LR DY 2.0

65A and 4- met Ry dﬁyg@gbhylll(pﬁenyl boronic acid according to General Method B
. LCGM5 Method, D (ESI +? mz 350.0 (MtH) +, retention tinme 1.42 m nutes.
Exanpl e 99 4-Rbis(asyldaglalkyhorespsnamloy psteroarylalkyl;

or epared 11 onks W o GbEH CsPosme e et MRRRAARS nYQfodch: diy1c AIBGHEGr vs
haloalkyl,

wherein each aryl or heteroaryl or the aryl and heteroaryl moieties on arylalkyl and

zaf'd cyclo[4.3.1.1 3" 8]undecane The
&’é of Exanple 65A and 1, 3-
3

heteroarylalkyl groups are independently unsubstituted or substituted with 1, 2,3, 4, or 5
substituents selected from the group consisting of alkyl, alkenyl, alkynyl, halogen, cyano, -G,
NO,, -OR'® -O-(CR*R*?),-0-, -OC(O)R"?, -OC(O)N(R")(R™®), -SR"*, -

S(0):R¥, -S(0)NR)(R™), -C(O)R", -C(O)OR™, -CON(R")(R™), -N(R)(R™), -
NRYC(O)R", -NR*)C(O)O(R™), -N(R*)C(O)NR")(R™), -(CR¥R**)n-NO2, (CR¥R*®)-
OR™ -(CR*R*)-OC(O)R'?, -(CR¥*R™)-OC(OIN(R")R™), -(CR*R**)rr-
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di fi uorophenyl boronic acid according to General Method B : LC-M5 Method D
(ESI+) mz 336.0 (MrH) +, retention time 1.30 mnutes. Exanple 100

| -{5-[5- (WokofiRzakricyclo[4.3.1.1 3 _ PCT/CN2010/000889 y

] undec- 4-yl ) pyri di n- 3- yI]th| en 2- yI}ethanone The title corrpoun was

prepared from the product of l e 65A and 5- acetyl t-hi o by ron| C
aci d accS(Br'dlﬁé{ta]b “Geb@)aR’ J\/iéCR4oaB~ -S(@:MR VR b o GR Zlﬁé)mr?( 4' Q

+, reten 1|a 4a & 4a; 3a 4ap S5a 1
4- (5- pyr{:m% m@%pér p,&bﬂﬁg@@} (ﬁxﬂﬁgﬁai‘a P (RJ( [2I gCl} ]} }g“gl](Rr?ggg%Rne The
title cOMORHE YANRFENOIOM'TY qmm“héa mrmmm(oaﬂ(man’ﬁ) (B ARG,

pyrim di n-5- yI boronic acid according to General Method B: LC-M5S Met hod B
(ESI +) myenogligl.endbmigplkyl; whar@iRti on time 1.45 minutes. Exanpl e 102

| -{2-[5- (I, 4-di azgf iao h ind dently hvd kvl

3' 8] undec-4-yl)p ?ild%u?ly - ']Aeaﬁ’eg]"iﬁl’fe“ eaﬁroenegcTﬁneePen eg )(I:o}rlrprgﬁ%nd aWB).,S pr epar ed
from t hdalpalkgl G, of —ERIMR ®5A and 2- acetyl phenyl boronic acid accordi ng
to General Method LC- M5 Meth , retention
time 1.26 mnutes. B‘I‘E)@éﬁ?ﬂhé)%@rgence 1S uchepen(?enn{l alkyfl%apoa k'vlﬁ_'C)y2

4-[5- (1 /= dj@qila)s@(zl)pyrldl n-3-yl]-1,4-diazatricyclo[4.3.1.1 3 8] undecane
The t|tIe nd was prep ared, fromthe product of Exanple 65A and

| H i ndol - 5- yI bor ®if,RBRY aad Fof, @F ashtoscwasense.care ReghripdepsndentlyNydfggenod D
(ESI +) 344.0 HL retention time 1.30 mnutes. Exanple 104

4-[ 5- (ﬁﬁﬁf%ﬁ%}cﬁlkﬂ bR nO-yI ]-1, 4-di azatricycl o[ 4.3.1.1 3' 8] undecane
The title COWDOUHQK‘WM Rﬁrﬁm&(:ledcd‘u&&md,h&@mmﬂepenﬂenﬂhymbgerﬁakyam

| H i ndol - yl boroni ¢ acid according to General Method B: LC-MS Met hod D
(ESI +) rmk)ali@h 0 (MtH)+, retention time 1.27 minutes. Exanple 105

4-[ 5- (4-met hoxyph h fhiddbarehely €Y£I130k4er3s; 1. 1

3-8] undecane Exa qﬁ%h%asa&%aémb%ﬂjenge ¥leleak p ¥

4- (5-brono- | ,3-th|1ﬁaoéacﬂﬂ¢bu)rfdn,c4 -islil@zdfricyclo[4.3.1.1 3' 8 undecane To a

indor i 11 ogen was CathbaR S o BByl pdsiusht Sephog Jtr%o”aéace”ﬁ oL ) um

car bonat Arvi SP hdt fHXB} 2, 2" - bi s(di phenyl phosphi no) -|, 1" -bi napht hyl
(403 ng,a?%g%%gtgmrg ang pal%adl un(l1) acetate (74 ng, 0.328 mmml.). The

m xture was st | r r €@, etveachiogenrrence, righ¢tgsocydle peey %kylnyhefteﬁ’eealcbé%ﬁ on

m xture % ent r,&;ﬁ&ﬁﬁgresrugfﬁd{’éﬁ%qtl‘{)i?si %r%rkgb Rﬁerﬁéa&'léwé?d A6 the

purified |cag petro eumether et hyl
acet at e)grBQp @(frfsf%flﬂ bh@lkf/l hlk@nﬂoﬂﬁﬁmdhaldgénl\hﬁnbm NRD,, -CDCl 3) d ppm 7. 40

| 3,64 - ,3.59 40 (q, 2 3.08
E83 ogi) (@rRlb4+©C(QZ) 9 - 6CQ0EQ)R2’)(B“’3H)SR g@)éﬁ’“ §0 %Ng‘ﬁﬁ?“ arrpl(g v
105B4- , 4- di azat lo[4.3.1.1
3' 8] ungje Q@(ﬁ? ?&W@gkms-ﬂgir{ ar ed from ![aza “)gﬁgt OE)f Exanpl e
105A ancN(k RIXYRIRIGIDO(RH), 6 NER T G QNG HRAY, {GR émNO SR Om-1H NVR

500 Mz G d, 2
00 4R (m(CB)4 i b)enpsf)‘ézpﬁ‘sb(g%“g%ﬁ% 0@5(6% é(kbﬁwﬁ b‘@%z( , 3 b5 - 308

2 SR AR REN, NGRS - R HERERTES
(m 4 ISR FORIRIIROPRE (IR REGSOINGS) (), 3 B«WR BN MER ERES! )

4- 5 (4- momﬁe«@m“’as IRy HOR R S N DA AT NEIOO)

TosA and<a. <GBt By Ppr FEEPEIRD). S PR CRENIICIOM IR A SREIE) € TE Ve
Met hod Qa(l(?aﬂ A) mz 326.0 (MrH)+, retention tinme 1.54 mnutes. Exanple 107

4-[5- 3rreth| hen - t hi azol -2-yl]-1,4-diazatricyclo
8] Lndfacane P Kl ) and R;jb at each occurrg/nc]e are each in epender}{ﬁr h)ldrogen all}yl or

haloalkyl,

R? at each occurrence, is independently alkyl or haloalkyl,

R*® and R, at each occurrence, are each independently hydrogen, halogen,

alkyl, or haloalkyl; and
G2, at each occurrence, is aryl, heteroaryl, heterocycle, or cycloalkyl, wherein

each G is independently unsubstituted or substituted with 1, 2, 3, 4, or 5 substituents selected
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The title conmpound was prepared fromthe product of Exanple 105A and 3-
nmet hyl phenyl boroni ¢ acid according to General Method C LC-MS Method D
(ESI +) mMwo33fyQsfobtH) +, retention tine 1.55 mnutes. BEpaidn2oivdBosso
4-[5-(3-fluorophenyl)-1,3-thiazol-2-yl]-1,4-diazatricyclo[4.3.1.1

3' 8] undecane The title conpound was prepared fromthe product of Exanple
105A andfom thfe|ga@rmmﬁvng)g£aihylca1§emd, dkuvi.dhategenocyapnet @ -Neshod C LG VB

Met hod 1ES %) ‘ et Hom2t i i3Rut es. Exanpl e 109
4-[5- (2. -di'rbg(ﬁ)géypﬁeﬁ&ﬁw%@%f%goﬁ {)%?] -’|‘$@)§?’§§&@f}tyc|o[4. 301
3' 8] undexemr THFEOHOR e -C@MERNIR WesNRY@Ned from the product of Exanple
Lo Ns MRIRE @R BN IS TatR o el i IR DREY. ek &, R AeRU R
Exanpl e 0 - hepy, #seyl . i kdr*RM-di azatricyclo
[ 4. gp 1.011%' ’éﬁﬁﬁgle{gi"ﬁ-el‘ate )Itiip’f f(g‘,‘R ctgQ 3U§SE%P§R§(§§%¥£¢RE?O%% he,pr od Zts of
Ecarmpl & SRISAGRIR By S(@RBpHERTRDRGH0NEHRE OB R OIRET LCRUR PG C.

Exanp! o mAORR 6 LR sForr ORI HIAGR BRI TICR R OB IRI0) | 4
81 undecae foprtty r-ﬂ(ﬁ*)ctdjﬁa(mlr‘bsﬂt(gg%ngb)ﬁgw_l?)g@(%l)i"é(m@), cfanblkyiang

2,6-di chl éro-1, 3- "benzot hi azol e
tri s(di heloalkiyl;deneacet one) di pal | adi um(0) (9 ng), 2,2'-

bi s(di phenyl phaosphi ng) -, L' - Qi thyl ..(: i but oxi de (22 ny,
0.38 mol ) i r?r?é’ﬁﬁré'ﬁa@%‘ft?dah{)a%\%%%s J|L¥tr %‘égd%t E%%r %@q%‘\ﬁ}’gg%#%’tf After the
reaction m xture was concentrated under vacuum the residue was purified by
preparative HPLC [ Mobi| e Phase A= water (10 nM NHAHCCB), B= acetonitrile,
G adi entz:  30-Thexemppandofglam bayhargnds SMa the title conpound: 1H NVR (500
MHz, D20 d ppm7.63 (d, 1 H), 7.37 (t, 1 H, 7.32 (t, 1 H, 4.64 (br, 1
H, 3.94 - 3.84 (m 3 H, 3.78 - 3.66 (m 5H, 2.83 (s, 1 H, 2.39 - 2.31
(m 3 H) 3.2. 0The compoutdf daib) 2, wierdis XvistGldd and AESIs-8)bigyHcDpiQycligmH) +,
retentign tine 1.61 mnutes, Exanpl.,e 2.4-(6-chl @ro-1, 3 -yl ) -
| Casa a Ry opaoR Az of 4R ARUZARI ifipheP P B BCRRRARRA LY )
2 (40 ; 7l ieftd sOeaed dm Rdvgewaaaiye (30 ng, 0.16 mmol )
in et hgﬁg?sq?%@%gmm%gagﬁ gurbgfjglat 85 0C for 45 m nut esyeunder m cr owave
irradiation (Biotage Initiator(tm) Sixty EXP, 375 Wnaxi mun). After renoval

of the solve t he resigdue was i fd ed rep, CACKIG13- CH30H=20: 1) to
afford the t?ﬁqeecog}?ﬁﬂgiﬂgaa@,\:?’l\%ﬁ%ép H%g‘ ‘i{b}(‘%"ﬁ) C@ﬁ%ﬁpo ( M+H) +,
retention tinme 1.23 m nutes. Exanple 113

4- (1, 3-benzot hi azol - 2- Ié- |, 4-diazatricyclo[4.3.1.1 3" 8 undecane A m xture
of the p?oducfhecﬁonm@ah%P cloim 45Whgjeing. 23 pmol ) and 2-chl oro- 1, 3-

benzot hi azol gs?,éHr_rg, 0.20 mmol ) in ethanol (6 nL) was stirred at 85 0C for
45 ni nutes urider “nf'crowave irradiation (Biotage Initiator(tm Sixty EXP,
375 W nmaxi nun:s’ isidteroayb selented fromarxadiazolyk pb’ég@tilil)dmmml)dr pyridipy, r esi due
was purified by prep-TLC,(CHO 3- CH30OH=20: 1) to afford the title
conpounc}hlaiﬁZNwhgf(!agdh‘W§LDzo) 6 ppm 7.96 (d, 2 H),7.56 (t, 1 H, 7.50 (t,
1H) 4.23 - 4. ‘Ql;%igrf}\englbl)het@rom, whefeif Be phehll, ordefetoaryllis Gasubsvitubedr; LCVS
Met hod D (ESI + z 286.0 (MtH) +, retention tine 1.23 mnutes. It is

under st cabistithtet! withel ,720B seyot supstataents selected em gkylobalaged acconmpanyi ng

exanpl es are 181 Y ddJaisstr at i v th g bRkt n jallvj-at i ons
upon t hecy%%ﬁgﬁ{)f’ '@h@# ﬂge)ﬂﬁ Onc,e(omgi Cﬁﬁ@sﬂg‘e ] (r?ﬁe(g%scgﬁzli%y (gala'!dﬁe y?sl’ppended
cl ai ms aggkréigei r equi val ents. Vari ous changes and nodifications to the

di scl osed enbodi nents W .| be apparent to those skilled in the art. . Such
changes and nodi fi%étapéﬁg,, af ?R?hQﬁ?ﬂbe‘\ﬁf’taﬁ%ﬁztcglll“?ﬁpfﬁ‘%q"gﬁ a{”ﬁ’(ggéﬁ?lg?lgi'li’ng to

the chem cal strucgurgsgss Fééchtogﬁﬂ'}egme,dﬁé gy&tihy@gndgnﬂg,%%ﬂbﬁﬁlkyl; and

synt heses, fornulations and/or nethods of use of "the invéntion, may be made
wi t hout departing R} amedchecsierice, ae dachoogependentlydiydurgarm, alkylcprhaleatkyls:

6. The compound of claim 1, wherein R is -C(O)Ar’ or -C(O)OAr3.

7. The compound of claim 6, wherein
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A conpound of fornmula (1) (1) wherein Xis CH2 or C=C R is hydrogen, Ar 1,
Ar2-Ar3, -(CH2)gAr3, -C(OAr3, - C(OOAr3, -C(ONR 1IR2, -C(O-(CRxRy)Qg-Ars3,
- (O - (CRyBR T A3, - (O -Ar2-Ar3, or (i); A, A, apd/cN20B)@0R8ch

i ndependently aryl or heteroaryl; Ais aryl or heteroaryl; qis 1, 2, 3, 4,
or 5, r and s are independently O 1, 2, or 3, wherein the total of r and s
is 2, 3 or 4XRICHE hydrogen or alkyl; R2 is aryl, arylalkyl, heteroaryl,

or heteroaryl ngeR dently
hydr ogen, al @Jl’ﬁyéqen@(?rﬂle%gerg%—ylh@fhgﬁeﬁ%t?n%%?sﬁ%éﬁe%eg?ﬁ&n?gﬁ91n>' "het giloar yl or
the arylbeangufaaylimaty] thivay ke bewmtidenydr pyiradikyl] quinalitybt predyly thedniojd,2gr oups
are independently unsubstjtuted or sub tltut d wt

, 2, 3, 4 or 5
subst i t ddprdinegtd of édlarolyhandwhgregn the pheryl of pefgragfy qé’f R@ﬂ“bSt&PﬁéﬁM al kynyl ,
hal ogen, fg@ea) N(R
b ( R3a) suﬁ%@{ﬂgd w1tﬁél< %4su_9§ t{é Zt?\l %%b(é&?%gi)ﬁ@ﬁ_yl @gﬁh%}laﬁoo) Rl 4.
ﬁg% ;\I(C( FNO(;R?‘;II((%‘)&% N(RNCRB)K Rﬁﬂ)ggloallw( ;Rel)eBio) R | ?{5 -N(Ra) C(0) O(R I a),
- a
- (CR4aR5a) m OC( O) a“d E‘CRﬁaﬁQS@%’ 6)’&% ? t?f%i)endee%m% 9y haloglyland
4aR5a) m S(O) 2R2a,p™ ,g gﬁg,{gg%@)m ArhlcdlyR b) (R 3a), -(CR 4aR5a) m C(O) R Ia,
-(CR 4aR5a)m -C(O OR | -(CR4aR5a) m C(O N(R b) (R 3a), -(CR 4aR5a)m N(R
b) (R 3a), (CR4aR5a)mN(Ra)C(O)R’ a, -(CR4aRsaymN(R a)C(OQ R I a),
-(CR 4a am : m &2, cyanoal kyl, and
h<(31I oal kyl; ) H)Cf"% §¥§ @3) '?q&gg%:l?eg 5ﬁ%§nce ar)é each ?/ndependent |y
hydrogen, al kyI hal oal kyl , GZ, or R2a, at each occurrence, is
i ndependent |y al kyl, hal oal kyl, @&,. qr &m a) n- &; Rd4a, Rb5a, R6a, and
R7a, at %ach H@(,C@mp@ﬁ&%()f‘éﬁ'é“ é»a‘(YherF‘ﬁ‘dze&e hydr ogen, hal ogen, al kyl,
or hal oal kyl; Ra and Rb, at each occurrence, are each independently
hydrogen, al kyI or hal oal kyl; mand n, at each occurrence, are each
i ndependint | yThk, coﬂ;poﬂnd of cloim &; wheremtR sadHO)dERRInde’ is 1 or 2
-O(CR4aR5§L8 ,g@ aI ent substituent attached to two adjacent carbon
at ons ofOrt )a&]f %}q eroaryl Gl, at each occurrence, is heterocycle or
cycl oal kyl, wherein each GL is independently unsubstituted or substituted
with 1, 2, 3, 4, or 5 substituents selected fromthe group consisting of
al kyl , allkenyThe cainippugd of plainod@rwhesgiano, oxo, -NO2, - ORI b, -O(OR I b,
OC(O)N(Rb)( b%ﬁ SR b, -S(0O 2R2b, -S(O 2N(Rb)(R3b), - C(OR Db, -C(OOR
| b, C(O)N(Rgf ]6[? -N(Rb) (R3b), - N(Ra)C(O)R I b, -N(Ra)C(O (R IDb),
- N( Ra) C( 0) N( R’0ar{dR®h hit each CBRAlRnbg, nrd\éadth indepBedeRBl hydrogsh br alkyl,
- (CR4AbR5b) m OC(O R [ b, - (CR4AbR5b) m OC( O) N(Rb) (R3b), -(CR4bRSb) m SR b,
- (CR4bR5b) m 3(@)12@% - (CR4bR5b) m S(O 2N(Rb) (R3b), -(CR4 1 V-C(O R 1b,
CR4AbR5b) m nsN( Rb) ( R3b
B b g A e i S A
- ( CRAbRGmsubshfiRagd 6f Sbbiitaisd(Wwglo),, 2 éyam@alhsytuentﬁrsdleﬁad(ﬁmnkg'lkyl kelegethd R3b, at

each occurren G e it | ge kyI or hal oal kyl ; R2b,
at each OB@BYr ﬁ&og&&s&‘ 501 @%2‘2@?\/ 'Iylt’é\wg@ﬁ H re al kyl ; R4b and R5b, at
each occurrence, age ,RaR" iaPERRYEGRENCY, Iy Qidhgﬁdhpeh@énﬂg%lﬂ(yl or haloalkyl; and

R® is hydrogen, alkyl, or haloalkyl.

12.  The compound of claim 1, wherein R is (i).

RX
RY
0

H=CTD

"
RX Ry

0
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al kyl, or hal oal kyl; and &, at each occurrence, is aryl, heteroaryl,
het erocycl e, or cycloal kyl, wherein each & is independently unsubstituted
or substiwgbhef/msice 1, 2, 3, 4, or 5 substituents sel ectpgqlfcrl\qmopda@ssgroup
consi sting of alkyl, alkenyl, alkynyl, halogen, cyano, oxo, -NO2, ORl b,
-OC(O R | b, OC(O)N(Rb)(RBb) - SRl b, -S(O)2R2b -S(O 2N(Rb) (R3b), -
C(O R b, 13- ¢ GtereontpoundptylNmRES.(FBB5In - N(Rb) (R3b), - N(Ra) (O R I b,
- N( Ra)C(O)O(FPéE%)é -N(Ra) C(O N(Rb) (R3b), -(CR4bR5b) m NO2, - (CR4DR5b) m
OR b (CR4b MOC(O R I b, -(CR4bR5b) m OC( O) N(Rb) (R3b), - ( CR4bR5b) m
SR b, -( CR4bR5i3)p111eE,§lQ) 2R2b, - (CR4bRSb) m S(O) 2N(Rb) (R3b), -(CR4DR5Sb)m C(O R
| b,

bR5h b
( CR4§)§§§§) 5{%»&% %%30)55?;011 em@%rﬁ%{c%@ N‘J(GEF%SG‘RS"()@%B%BW#N Ra) C( O O(R
| b), - (CRADRI) N EBHES aﬁhlélﬁt@)d(ﬁ%%wﬁé@mﬁé kordl.of#Red b at kyl ; or a

pharmaceuti cal Iy accept e salt, am de, ester or prodrug thereof 2 . The
conpound of claim1, wherein Ris Ar 1. 3. The conpound of claim2, wherein
X is CH Arl is cli r t.rigC c heteroaryl optionally oxidized
on an 02'i4d| za eecqq?qopa%gf%§ln%ﬁ|wq§felg l)églplfhﬁ)c;glf’nunsubst| tuted or substituted
with 1, 2, or 3 substituents selected from hal ogen or alkyl. 4 . The

corrpound of claiml1, wherein Ris Ar2-Ar3 or -C(O- Ar2-Ar3. 5. The
conpoundl Sof cThin qampounghef elaim k4, thatdpiselected frpm the BEPLOPFisENE et ed from

O B O U 1 PSRRI DY 13 Bhdean BYSeclaly) . {1 ad azol ! or

1, 3-t hiazol yI Y er oar wherein the phenyl or
heteroaryl i s] Wbﬁicytlu[éeﬁmf”]audlmhné ut ed with 1, 2, 3, or 4 substituents
sel ected from al kyl, hal ogen, cyano, -ORla, -O( CR4aR5a) p-O, -C(OR Ia,
-N(Rb) (R3a), - N(R’\C(O) R la, or hal oal kyl; wherein Rla and R3a, at each

occurrenfe, uhfl ?E’ﬁnﬂ'?%h&em t'ﬁé!lzoﬂbomi @@élls&led fiofAheRebupSa, at each

occurrence, are ea I ndependeht |y hydrogen or al kyl; and Rb, at each
occurrermsisﬁmgofeach i ndependent | y hydrogen al kyl, or hal oal kyl. 6. The

d of i d
oo e m 6 vhonenas {eRgh-Rylsrtonsfily ﬁaa?trﬁiél%é‘?iﬁ “ligechil cOTPOUN
heteroaryl isy mleﬁefﬁ@lb]ﬂyﬁmrpwywimmkyl) fwamydncyaernzm ufSopdecahadol yl |
t hi enyI benzot hi enyl gramba% qgui nol i % pyrr él’ ﬂﬂ;@g LS 2-

6] pyri di n- 5- y4-(Bb-didmwe thigtaydr h4tdrzapia 1)9[4 T PG i s
unsubsti t ut ed 4. §Ubi 3t5c‘ﬁ§9dnﬂotl %()&}%%%atﬁéyﬁfﬂagbﬂn @éa’% sel ected from

al kyl , halogé% or hal oal kyl ;
wherein Rl a R%’B@yl@ndamm - dy-denaeicydofd. 2hdh ]umliaepm‘ndent ly al kyl or
and

hal oal kyl hyd | kyl d of
c?alo(ran 1y Mer@1[%(R@@zmw%ﬁ)ﬂg)ﬁ)&wgda%ﬂ%ma g ‘#fg%ﬁ’ﬁ%’ B’f[ﬁéi m%’%n%?g?el (I’)l Ris

O NR1R2 0, n&s O-(CR x Ar 3
orC(-)C(O) (CRx%ﬁ %%ng : {ug&(%gﬂrnlp@oﬂﬁ[dw%? 1c ]grlldr%c%%e vc\(/hea el(n X ::\)Ss/) (C:I:HZ Rx

and Ry, at eaMlmapluhylemﬁ) latélammb'ql(v{dépbhcfélmdb‘)aﬂ?ydr ogen or alkyl; qis

1 2: Ar3 h I hth I
thienyi |6 undebatib o Bonabdrfietatig e A i Bndetele, BRIV aent e
sel ect ed frormquﬂaaeiymmdwmdofma?S}uwaahé R3a), -N(Ra)C(OR la, or

hal oal kyl ; wherein R3a, at each occurrence, are each independently
al kyl or hal o#d(kyhlorehenzeyd)-1 ¢- mywr@"gé}v[‘léllkwlunéﬁcaﬁa oal kyl . 12. The

conmpound of C}\,’?['4[T(‘| 1 ,]Zt-dlaza?rrlg};cvo[g. 3! $1%dndec-4-ylcarbonyl)phenyl}-N,N-dimethylamine;

4-[(2-methylphenyl)acetyl]-1,4-diazatricyclo[4.3.1. 1**Jundecane;
138

3-(1,4-diazatricyclo{4.3.1. Jundec-4-ylcarbonyl)benzonitrile;
4-(2-methylbenzoyl)-1,4-diazatricyclo[4.3.1. 1**Jundecane;
N-[4-(1,4-diazatricyclo[4.3.1. 1**Jundec-4-ylcarbonyl)phenyl]acetamide;
4-[(3-methylphenyl)acetyl]-1,4-diazatricyclo[4.3.1. 1**]undecane;
4-(2,5-dimethylbenzoyl)-1,4-diazatricyclo{4.3.1. 1**Jundecane,;

3,8
1

4-(3-phenylpropanoyl)-1,4-diazatricyclo[4.3.1.1""Jundecane;

N-[3-(1,4-diazatricyclo[4.3.1. 1>*Jundec-4-ylcarbonyl)phenyl]acetamide;
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(1)13. The conpound of claim12, wherein Xis CH2; Ais phenyl; Rx and Ry,
at each occurrence, are each independently hydrogen or alkyl; and r and s

are i ndepgpadeiiidsy8, 1, or 2, wherein the total of r angc$/dneor)/@bsss 14.
The conpounds of claim1, wherein Ris hydrogen. 15. The conpound of claim

14, that is selected fromthe group consi sty : 1,4-diazatricyclo[4.3
. 1. 13' 8] unded4frethybreazodhd, 4Idlaza@ilf’é/£h3t[f‘|3c1yblb{fge@nel 13 8] undecane. 16. The

corrpound of 0 38 edroup

consi sting o? {f%lw(#ﬁl enoe{t@lg)hteﬁ; Qﬁ'ﬂ I’g (‘é"g ﬁ )gql f 4%2@& Ticyclo[ 4. 3.
1. éI.ShB] unt[jeca-r(E]4 dlmetclllylbenzoyil) 1,4- dlazatrlcyclo[4 3. 1 1 ]undecanle :

4- (thieno[ 3, 2-6] pyridin-5 cal.bon hazatricycl o[ 4. 3.

1. 13' 8] undecAn&P 9}13("5“ Sn‘ﬁ’% HﬁWE@P 3. ldlﬁ]zunaecang

/) thi 3-yl | | 3 38
B ez e ?éﬁréﬂﬂlé*{f‘ﬁaf*?ogigtlr ?y@@@a@[“f 5 undecane; .
9]

- (6- phenyl py{(m}kdmxyb&zyyl)-l z&dmm@m[ﬁ.ky& ‘dpntlegane] . 13' 8] undecane:

15" 6] undec nat A CE R RA LT Yordeh AP AR R RS-

8] undg lafiirle! - napht hyl acetyl) -1, 4-di azatri cycl o[ 4.3. 1.13 8] undecane;
-(pyridin-2-yl carbonyl ) -1, 4-di azatrl cycl o] 4. 3 13 8] undecane
-( phenoxyacét(?l,l3)dlﬂuqmb¢l¥9ak)fll tiaryrigydols. 3 1.1 jﬁ?ﬂfﬁ

3-chl b i d
/([4C(| Ozod:‘?;@aII{ertP“@L%‘IZ"?Qalzﬁh%%?‘%%‘g%n}gleé a,;,gq géﬁoﬁ;?)” ;e)henyl] N,
- di met hyl ani nf{z denfn(eﬂrytﬁetfa;dyp)hgnsdlazatmyyleB 14 8]uadmane cyclo[4.3. 1.13
] undecane; (I 4-di azatri Ci/rd oqg lof4.3.1.1>*und
.13 8] undec44pyﬂ1‘ba'r3bﬂﬁ§ﬂb§’%3€ 3 dndinzatiigyclo] *Jundecane;

(2 et banaaudos o frsllagaba Suekakfid ade 10 Blumegane: V-[4-(

,4-di azatric dec-4-ylcarb ) phényl ] acet am de;
( 3- et hyl| gh@nydthgezturbyh4l, %ddzazayqlw[éﬁcl b{%-'@ecqneli% 8] undecane;

- [

2,5-dinethylb
EB pheln;rI3 pf‘)tliﬁ)]aeﬁgizﬂg’y 1?” Wrﬁ?oé'%'gf Rp&y g %mf%dé?‘u Lim ﬁﬁ&’é}ﬁne
3- (1, 4-di azgypl 19M61L51&f1:a§;on§4)11 zﬁdﬁkuﬂdﬁqo[a i ch“r]bmm)qohenw ] acet ani de;
- (4- et hyl benzoyl) di azatri c clo[4.3. 1.13 Q]undecane
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4-( 1H-pyrrol-2-ylcarbonyl)-1,4-diazatricyclo[4.3.1. 1>*Jundecane;
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-[ (2-fluorophenyl)acetyl]-1,4-diazatricyclo[4.3. 1.13" 8] undecane;
-[4-(trifluoronethyl)benzoyl]-1,4-diazatricyclo[4.3. 1.13" 8] undecane; 4-(3
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- EI ] - ndaz61(5@599’83%%'@!%?%‘91’?13[43#‘zéat]}’?c%%'feo% 4.3. 1.13' 8} undecane;
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N-{3-[5-( 1,4-diazatricyclo[4. 3.1. 13' 8]undec-4-yl)pyridin-3-yl]phenyl
}acetam de; 4-[5-(3,5-difluorophenyl)pyridin-3-yl]-I,4-diazatricyclo[4.3.
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1. 13" 8] undec
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di sorder, neurodegeneration, and neurodevel opnent al _di qg,ﬂer conpri sing

adni ni strati éd5dﬁ-raetbﬂeh@!})’éhlﬁdhlall‘?/l'?eb’\‘]e‘@‘l'ﬂlﬁéa%‘ﬁﬁaﬂ["'--’bf 1t B“c&ﬁ?l’%und of

claim16, or nac |8l . ablyey: E ) B :

thor eof . 16, A RCTBRTFBny 3 iRt I A R 4, IR

consi sting of4-[3i(2c-giapstidxypkenytjpBs thieril;2-pd 4dveatiiaydel 4rfehbr yundepaiie; nent
AAM ), senile denenti a, DS denenti Pick's.di , 13@ ntia associ ated

\(M th ?_ewy bloc‘}i'[és(“'fl%’r‘i%ﬂl PF‘QBEIS’S%EWE%IE:V%#II’] 1ﬁ?\?%cy'§?oi§.§§rlg U?Egér?;r/%’t r ophi I(:

| ateral scl erno&l SiorbUin-bBgoPilal L ARASCdiasRE N 4BEE Peundecansc hi zoaf f ecti ve
di sorder, bi éo a‘?‘l(gﬁg’mﬁ% di sor dygfs’, di m n@sgd CN3. function associ ated

Wi th traumat i4s(6bchdono- I, bemzpxazud-W)-pA-diazasdencioldd h1 ™ dwndseans: pad n,

neur opat hi ¢ pa noci,cept L,v i 1o L&, 38 et ory pain,

i nfl anmat ory %QE%P%ZQQE‘?Z@L ﬁ"(apéf’ﬂhcﬁ?zﬁgrﬁyggigaﬁall gﬂé‘? neur opat hi es,

neural gi a, diRRghhndeeuticandabdeptdtldsalichmidebripesdrogaienof. nerve injury,
rheumatoid arthritic pain, osteoarthritic pain, burns, back pain, eye pain,
vi sceral pain, cancer pain, dental pain, headache, m graine, c?r p(ﬂ) t unnel
syndrondg. f i bk orgleiddoatreatimgror prevenisng eandisions pdisarders gy gelidsmaequlased By ale| vi ¢

ain, post .operati in, post str .pain n i ; )
oo AT A A 11,
bro COg er é@%‘iﬂﬁlﬁe{p,&&ﬁ’éinﬁg%&?ﬁp%%th%'ceaduwn,&ﬁs&@éraﬁIdeﬁaaistseleamide or

prodru t or treating a disorder selected fromthe
group Cdrsh sie grouptomtstiagbf emedeiry disprdér,soguisive disordentnenrpdga¢neration, and

hyperacti vit i sorder .. (ADHD), Al zheiner.' s di seas . i nson!

di sease,ne?fﬂ?%é&?@“%“t%%}rmong’@m“ﬁ?ﬂHvlélﬁﬁr%ffonaon tﬁ%ré ] 1|c(a/e)¢‘ gg##@lg? gﬁ) unt
associ at @dpdddpciallicf QRN ABI 8r 4 FPacaaicallyRiRpbRaRS imidogr phelreg theraof.

adm nistering to a subject In need thereof the conpound of claim 16, or a
pharmaceutically acceptable salt, am de or prodrug thereof. 20. A method
for treating a disorder selected fromsthe group consisting of schizophrenia
and cognitive deficits associated with schizophrenia (CDS), or conbination
t hereof, conprising the step of adm nistering to a subject in need thereof
t he conpound of claim 16, or a pharmaceutically acceptable salt, am de or



compound of claim16, or a pharmaceutically acceptable salt, amde or
prodrug thereof, in conbination with one or nore pharmaceutically

accept abl\ooa{0is650§- 22. The pharmaceutical conpositi on pefy i
further conprising one or nore atypical antipsychotics. Peln/CN2B10fdssd

18. A method for treating a disorder selected from the group consisting of mild cognitive
impairment, age-associated memory impairmént (AAMI), senile dementia, AIDS dementia,
Pick’s disease, dementia associated with Lewy bodies, dementia associated with Down's
syndrome, amyotrophic lateral sclerosis, Huntington’s disease, smoking cessation,
schizoaffective disorder, bipolar and manic disorders, diminished CNS function associated
with traumatic brain injury, acute pain, acute pain, chronic pain, neuropathic pain,

nociceptive pain, allodynia, inflammatory pain, inflammatory hyperalgesia, pbst herpetic
neuralgia, neuropathies, neuralgia, diabetic neuropathy, HIV-related neuropathy, nerve injury,
rheumatoid arthritic pain, osteoarthritic pain, burns, back pain, eye pain, visceral pain, cancer
pain, dental pain, headache, migraine, carpal tunnel syndrome, fibromyalgia, neuritis, sciatica,
pelvic hypersensitivity, pelvic pain, post operative pain, post stroke pain, and menstrual pain,
said method comprising the step of administering to a subject in need thereof the compound

of claim 16, or a pharmaceutically acceptable salt, amide or prodrug thereof.

19. A method for trgating a disorder selected from the group consisting of attention deficit
disorder, attention deficit hyperactivity disorder (ADHD), Alzheimer’s disease (AD),
Parkinson's disease, Tourette's syndrome, schizophrenia, and cognitive deficits associated
with schizophrenia (CDS), said method comprising the step of administering to a subject in
need thereof the compound of claim 16, or a pharmaceutically acceptable salt, amide or

prodrug thereof.

20. A method for treating a disorder selected from the group consisting of schizophrenia
and cognitive deficits associated with schizophrenia (CDS), or combination thereof,
comprising the step of administering to a subject in need thereof the compound of claim 16,
or a pharmaceutically acceptable salt, amide or prodrug thereof, and one or more atypical

antipsychotics.

21. A pharmaceutical composition comprising a therapeutically effective amount of the
compound of claim 16, or a pharmaceutically acceptable salt, amide or prodrug thereof; in

combination with one or more pharmaceutically acceptable carriers.

22.  The pharmaceutical composition of claim 21 further comprising one or more atypical

antipsychotics.
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