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WD 2007/ 133561 PCT/ US2007/011135 5 SUBSTI TUTED
AZASPI RO DERI VATI VES RELATED APPLI CATIONS . This
wW@ppria#si on cl ai ms the benefit of U S. Pat ent PCT/US2007/011135
Application No. 11/745,448, filed WMy 7, 2007, and
U.S. Provisional Patent Application No. 60/ 746, 680,
filed May 8, 2006. 10 The contents of these
applications are incorporated herein by reference in
their entirety. FIELD OF THE | NVENTION Thi s invention
rel ates generally to substituted azaspiro derivatives,
and to the use of such conpounds for treating
condi tions responsive to histam ne H3 receptor
nodul ati on. ' j I to the
use of such 5%&&’?@?%&@@%&#@%u on and
| ocal i zati on of histam ne H3 receptors. BACKGROUND OF
RELETENVADPL (W iroRBnes and neurotransmtters regul ate

a wde varjety of biological functions, often
spectiit ePRiEEg Bmp s RePHfE of St e Tt Appligatien, NPaUé%*MS filed
M:l)l VA m?pa{d 6.S. Whdvisidahl Pha&exﬂ;ﬁeammcs 60L7a5,nsyo afiléd May 8, 2006.
Tha cgrrl{egxgtse (ﬁ}e tH%sea ﬁlocgp a}1|6slltar2 coh'%)ratec? hg-g%tb\éat ol?c‘éq% Ighg eegéﬁrseg/
such receptors are collecti veI y cal led G
t 2L.N= ptors or GPCRs. The inportant
FIp @esg&@%ﬁm\g regul ati on of cell and organ
f uncThiomvedon relhtes peicatly ad hubstiu@a azapird datvatiesppidtbshe use of
suce}lS Jrr%)rogll'ncissf?r treafl 1%conﬁlt1%ﬁsrrr%g%eo§%w% %)ahﬁzgr%?l %3 rfci%g{l T moglﬁ]atllon The
lmtem‘lQm dhrthepedatks to thel ise efusuch omEPaEKs. aS'ﬂUOUPat for ﬂieomtectlon and
10&[,%%p§,s&mm3qgce§%b;ypes have been identified: Hi,
H3 and H4. H stamine H3 receptor is a presynaptl c
GPCR that is found primarily in the central nervous
BAY tﬁ{@){ﬁ*ﬁm{]ﬂl} ElRWaENTRIG! s are also found in the
pe% he nervous system Genes encoding the H3
r ec éprmon¢sppd nprernsEfitsrsreghlate a wadd sty of §iohdeigsb functions, often

vid @e&ﬁg 'rél:gpttwﬁﬁféﬁls(l&ﬁ?ed%q tk@é’tﬁﬁ@@&ﬁhﬁﬁg eéus (MR DX these receptors
| ecul ar Phar macol ogy, 55: Q7) alternative

cazgy, Pvfc'rlﬁ*gcerlar %lﬁ}aénsgélﬁéhf‘awé%ﬂoe o eou"ré%wn?wentupleqsmaée-bmdmg
prdtaﬁé (G Peoteiht)e sith Sta@pioReartiZoll@tiely @allddSG q.ﬁot&htoaupl&ﬂ gkceptors or

G he ececprgan{ \i\:hO? % tsi% I On }a%an of ell an?i or rﬁanaf%mglon has

re ease © SPPHRElT BYF &hsmtrers
attrectstl pitaiioh tntbesemercptpisiae m:dm@r amlplgdnmacanmae jgehtsom
neur}‘ﬁ@ém‘lr{l ib Q%Mtﬁh&mn'h" cﬁ&ﬂf&ﬂ?&nsrﬁﬁtcf ﬁﬁ?ﬁéﬂ%ﬁs thﬁ)uglll specnﬁc cell

i nvol ved 1 n the regul ati on of processes such as
surfarg QRGBS (forflates four islming recepton sebtyResbRYe. beﬂht"&@‘éfrﬁds#‘s‘ H2, H3

anmll4h |I§§t&ﬂ}crﬁq{j'l%cépﬁﬁespi gfesyrﬁgﬁ@@seksmtléﬂﬁﬁh& piAR&tily in the central
rel ease Of1,.cer

eyt e EHPEELPL e ereh F AP Mg Rt R BEPASEKRFYR i gtem. Genes
enaxdinignthe dBereeerttori have bexgrrieported ip MadesSEganisnsy eubhxdingdmmans (see

Lol 88904 00) TR L5391 Syt o

thig gengcapneass & gput inguyltiple igoformsx Jivp histamine HP gecgplorisj ansauto- and

hefeRLreEGRS VAlosdI BENANiLh 18X 16 Hadére Rkl eeﬁ&se M@%nsmmers (including
Al zhei ner' s di sease, Parkinson's dise

histyoHipe, SERYIEHUEC. TRERICEliRe 3P4 BHIPBIF) ERMTEpLaps f5fa brain. Histamine
H3i iedptid iiivelté Einttheorgulaiontifiprdvyszes ach ay sleep il akenes tbeding
anéalttentl on deficit disorder, nenory and | earning
di'S8Per s, cognitive disor ders (such as mld cognitive
[ npaﬁn@ntstsaﬁfdhistambgnﬂﬁ ireeepthefinereass synthesis/eid agledse of cerebral

hisBRLROAROIUES heurSRAdsRRRYs, il ShS bl Exter o8 wlkSRLES! & improvement in
associated wth the regulation of sleep and

COgDANYST POFRSESS; 2 Zedugian lna@ocil hntflfeeaqdrzba?wﬁgatlgﬂ Pf vestibular reflexes.
prevention of
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condi tions such as obesity, eating disorders,
di abetes, vertigo, notion sickness and allergic
wo boonitsisst Accordingly, there is a need for neRCFBS2007/011135
receptor nodul ators. The present invention 10
fulfills this need, and provides further rel ated
advant ages. SUVMARY OF THE INVENTION In certain
aspects, the present invention provides substituted
azaspiro derivatives of Formula |l: RRZ Z NR

SudHnfAgbAists areMsBRub 6k dibﬂﬁlmqwrépféﬁdlés){bxaﬁzﬁ@ﬂtrﬂmoﬁs saletSdisorders
sol vates and esters of .su

sucpopin M ghaimets BeiarR SRR  S4eR SHEORETi CBeRh e grenion
altddatichs u?cllﬂi'mg? attdition Slefidit Eﬁﬁ:ﬁ'dcyhty GRer@Gaarideaydntion deficit disorder,

C2- Cbal k , | k (3. -
memg%g}% layr edrls(())c%gf(r:ﬁ%g (f\tlv%?ci&o}((%%q‘?%cﬁza,% r{éxgc%: ﬁ@%%t(v% 1m%ﬁn§ent and
cogmpweodvﬁlcity nrspbshmmtmolmﬁ@l) eqailtpsy.20igrFineatand risogders associated

| ntg{:\ e %Lyn Jnﬁtv?diemlr{el& 144 QEn Qs 1Pthd et Qr‘r@ﬁ‘x‘é'sentlon of

ent chosen fromoxo, nitro, halogen, am no,
consitzoms suqix)/zg;rqj),@yty, gmqgo@g}rmﬁxabet@e kaotlon sickness and allergic

rhikids. Coéal kenyl , Cl- C6hal oal kyl, Ci1- OGhaI oaI koxy,

g?- Iog:?(l)rk | t hl Wla)“ﬁf'ﬂa *’?g}{le\ﬁ,gﬁgeegegfor mo ators nﬂ}{e ﬁresncgtnlgventlon

fulﬂilst&:@heé&iahd(yrb}nau foabarélatad hdvaiidge€7cycl oal kyl and 3-
to 7-nenbered heterocycloal kyl; such that R does not

conprise a - COOH %rou ; 25 Each R2 independently
SWM@&‘&'@EW NIIGNsubstituents; preferably such

S ub Shg I& f&%g L{"E’%}f reldnt %‘Rf@ltntr o ﬁv};éllégq%gs%lﬂgﬁp %%a%(pi&h&?ﬁgﬁves of

from “C1- G3ha ;
Fomulgkal kyl , C2- 06al kenyl , C2-Cé6al kynyl, Ci1-Csal koxy,
C1- Coal kyl t hi o, Ci- RC6aIRi§yI sul fonyl, Cl1-C6al kanoyl

Cl- Coal koxycar bonyI/\ wr di- (Cl Csal kyl ) am no,
30 nono- or di- (ClZ CBalxky! )arpocar B8Aabr npno- or
i - (C1-C8al kyl ) am l,, each of which is

opt| onal | y substituted, and each_of which is
andy phargagmtigally  proeptekle csaltsy sphyates apdnestersof sushpeqmmoyadsy s Within
Formdgependent |y chosen from Ra; or 2 WO 2007/ 133561
1iagT/USZ 7/011135 (ii) a group of the Formula WY-X-;
* C, - Coal kyl , C2-C6al kenyl, C2-C6al kynyl ,
Ea&;m%ﬁh&pﬁh&ntli'()nylz orGI, Coal kanoyl C -

n LR B e it (6 RIS B G 5
dqner(l@_re@qmps]yc}caﬂqyﬁgg@qlmyqach ggtvhlcbfls aptiqnplly gubstituted, and each
ORI ORs I pYe &S tslisbudd wig o 8GH 4QlibsehieRitd uhcfcpendent]y chosen from

D i b i Sy b, SRR ey, .
FOMBIBhIRy VW Y-CshaldalioxE3€ S atyithio ACK TalkyB ethery (L,6C akatuyt, atono- or
het & XA oS of Si-E T HERRREDcbYhyl, BLcRycbRiyl and 3- to
7-membered heterocycloalkyl; such that R, does not comprise a -COOH group;
Each R, independently represents from 0 to 4 substituents; preferably such substituent(s), if
present, are independently chosen from C,-Csalkyl and C,-C;haloalkyl;
R, is:

(i) C,-Cealkyl, C,-Csalkenyl, C,-Cealkynyl, C;-Cealkoxy, C,-Csalkylthio, G-
Cealkylsulfonyl, C;-Cealkanoyl, C,-Cealkoxycarbonyl, mono- or di-(C;-Csalkyl)amino,
mono- or di-(C,-Cgalkyl)aminocarbonyl or mono- or di-(C,-Cgalkyl)aminosulfonyl,
each of which is optionally substituted, and each of which is preferably substituted with
from O to 4 substituents independently chosen from R,; or
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10 10-nenbered heteroaryl, each of which is optionally
substituted, and each of which is preferably
waasnsyset ed with fromO to 4 or from1l to 4 PCT/US2007/011135
substituents independently chosen fromRa; Y is
absent or C -C6al kylene; X is absent, NH, S, SO2, or
0; and 15 Each R is independently: (i) hal ogen,
cyano, hydroxy, am no, nitro, am nocarbonyl or oxo;
(ii) C -cC8al kyl, C,-C8haloal kyl,

a%ﬁﬂ@fﬁ@kkﬂﬁaﬁw%& kyl, C, -Csal koxy, C, -
oxycar bonyl, C, -C8al kanoyl C, - C8al kyl sul fonyl

Riifono- or di - (C, -C8al kyl )am no, nono- or
di)- (C-Ca8gl, kg)-Tailienglc aCHCayityngl, GpGeslkytsulfonyl, C-Calkanoyl, Ci-

di - C8al am nosul fonyl 0 whigh {s e
opt |E ﬂ]écfxlyflarg% Wstit utnéd and &% C%ﬂ%'}aa 7's p?ré er abl ydl €
s ub Skalkyiasdnogatbhnyl far oner®- ton diH(C1Batkybaminpsulfonyl, each of which is
I nd?ﬁﬁcﬁ%ﬁfgh%&%@gsm tzz{cg rGf h@*ll@rg ﬁnprelgﬁlg}y SBitliRed th(throm 0t4

kenyl, C, -Csal koxy; or (iii)
to 1@5%%@#@590&#@7@ CEQS"" QPm(R& °% o 10- nenber ed

hﬁjg%ﬁygfﬁlpbmulmyel nLis a single coval ent bond,

e L T bbb oM PSRy I 5o

1 19)- xﬁahbdmahétyroswbsaac}t of @(H;chal paarctly chbstinital) aad yehchoof which is

het % qltuted tgf§ g{’l %{ 4Solil otnll tll‘H) %dsum%g%riﬂgquré%ﬁﬂ)s chosen

Bt S Th epende osen from
dymmﬁ, hydr oxy, am no, nltro am nocar bonyl , oxo,

Ylgabsgﬁ%r@l(}salﬁﬁene%gal oczl |k)lél - C E:CGagionoal kyl,
a oxy, , -

Xls@%%b!}%ﬁf%nwo and_ Cpal kanoyl , C,-C6al kyl sul fonyl ,
Eamqsmaepeq&aﬂg; Coal kyl ) am no nono- or
&9 (<l C6al ky m nocar bon no- o -(C, -
(G5 nre P o (B, CE e BRT RERSEr o
Nii) i n&eCeatist, er OcGealvalkicly | )(%C@)y@loalkwh@c Cialkyh, | €1-Csadkoxy, Ci-
1, [ Wit h Er :
alﬁ xggﬂ?&n n,tctgy(g nggl’log é:e r@rl}%ﬂgﬂ gf'“ﬁ%q%v\?rt& (& @%@l)ammo,
haI ognen— ocdamalldayqyl)ar@zo@anRb Ay [mong: oTskr(Guokspl kyhaminosulfonyl;

C2- 44l J?Whlc%tlp tion@MFsubSttutdd ShtPSch BAhieh & prétk@Bly substituted with
together wth e atons to which they are attached to

f or o 0 £q,4 éEIbSt‘B'ﬁPtP “éﬂePiPdB‘?“W YH°FV f§%&‘ GRIERY 052 38}‘“° Ci-Caaliyl,
meleesiRehyl, iy dlkédy; bs optionally 3 WD 2007/ 133561

/ \JS20 7/01 3 bstl ute e, 0
S(gé (? g iTlgm 853 aré!ﬁ h?‘i & g% énn n'?)refggn\i\%terocyl%ri wﬁ-ngrem Lisa
C, - Shglelcphdlent Bbndy m SO8IQEON (EEPetHsC(=Ivs (CHN+@«L(=0) and n is 0,
azag pdr 0 cgc% f%éh\/ﬁ‘?l ﬁr &Yéra‘g'gleh?r)ﬁioﬂalw &bmtﬁfe& rgnﬁ%acﬂ'@f which

receptof nodul ators”that exhib hi st am ne
H3 rod epkaserocysieds Bicfrbly %Pbmmtaﬁ WHS 05n ¢ W&WCWaﬁependeﬂtly
IS RRosgh @dtner than 4 mcronolar, 1 mcronolar, 500

nanog r, 100 nanonol ar, 50 nanonpl ar llr
o i SVe: AV HELion P nRRPRSHIRATE g, Sy G ©r
r ecept CghalciRyl, bi m;IJ}Gagnmssmﬂ WCt-Biatkyd er tealen adpeCakkoxy, Ci-
CO”DOUE%«R %Yﬂog -(;e'aﬁlar?or ﬁég ono- or di«(Ci-
det ect ab fe gf (e d r adi o?ag gl uorescer n G
conj ugGéadleraming, Thenop refs éh@nrquqr@noqammﬂe pr mono- or di«(C,-
provi desikyamiHoluifdhirer aspects, pharmaceuti cal
(b) (5- to 10-membered, N-linked heterocycloalkyl)-(CO),-, wherein p is 0 or 1, which
heterocycloalkyl is substituted with from 0 to 3 substituents independently chosen
from halogen, C,-Caalkyl, C;-Cjalkenyl, C;-Cjalkoxy and C,-Calkyl ether; and
(c) groups that are taken together with the atoms to which they are attached to form a
fused, partially or fully saturated 5- or 6-membered ring that is optionally
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conpositions conprising at | east one substituted

azaspiro derivative as provided herein in conbination
wowah/1385physi ol ogi cal |y acceptable carrier or PCT/US2007/011135

excipient. Wthin further aspects, nethods are

provi ded for nodul ating H3 receptor activity,

conprising contacting a cell (e.g., neuronal)

expressing H3 receptor with at | east one H3 15

receptor nodul ator as described herein. Such contact

may OCGCrithidd \d ¥ Owlth flofh ¢/lold &bﬁﬂgedtélngﬁi'éﬁ&é\h% ¥hosen from oxo and

perforned using a concentration of conpound that is

suf fi cFefwld-alter H3 receptor GIP binding in vitro

( €. OVithikl Sériith Apeds %ﬁbénﬁ&dﬂ\ﬂzﬁk@dro IdBrivaaésYrevidedierdnx ardMistamine

her ei en |nv ntion rther
B3 aeoRa ST a PRICR Koftdh nF SO ORI P igtabfigs human H3
recef6eC fHaOfs ridgesta tthanr mfa:rcﬂnqbat 1 enidromalan 500 sanognolar, 100 nanomolar,
adn1n|ster|n to the
50 Sgpom C(fl T of 1 rrxgaa 1{1ola g%g% %l f&%&gﬁé-ﬁ@u&){ H321chptor GTP
binding@ksayor . Such condltlons |nclude for exanple

at t Gl Q:cnqﬁma%éctsd lsRpSRls pRvideltHeRh @RS ablitd with a detectable
yperactivity disorder, denentla schi zophreni a,

mae‘%sgfﬁ& |W@°’&P§Eﬁ ?fe‘}"é’“’(sfer%?‘lﬁ‘tﬁgﬁ'ﬁ i | d-cognitive
| Mpathe MBratent iAPEtBN SFurthéd Pravides,, wnﬂiifCQﬂfd'V&pdﬂslt bmamaceuncal

sl eepi ness nd rel ated. di sorder as i, f.t
coREReT GRTPATREFIET. OF SIOSTRIFY SATIDI SRLY e i herei in
corapination vaith 2physiologivaky tdcmtahlrecrahiieg@r expipierdn Si ckness,

me 5 | = ..

L
conjprigivest eantacting gl (e. gamdurpaql) gpEessiag %%wcentgrowabras leggtcope H3

rec@ﬁtmsl'n%&ﬂéttnatﬂ g&%l@d%?&iﬁr SuchSdoRBBt hﬂp@bdfm;ﬁmzvg%e in Vidro and is
per i menopausal hor nonal shlfts Par Ki nson_ s- relﬂ ﬁ
gt 3 receptor

gerezplly RgEOrRAG) ysing| asoreanEpting; of cprmpopnd ghat f
Gmwmﬁgwrvapy(elgn disiag én hahy ]@}Uﬁdcdﬂbtﬂ‘xmﬁlplfe Urdr rmampus Belndrain).

: E: %Seg%]ré éxlévﬁﬁtg(p ! ﬁl;xrtn%' ré(gv\lé ees & ﬂ@t P eat no ra %%El%{)r[nn rerlptg}glve to
H3geerptoe modulaion ®i amptierftaompoining @dmmg}t@nszmﬁc@awrlt h therapg{@ically
effgﬁgg pa%mmg lﬂl %agté ?ﬁé Pﬁeﬁ‘é{#t&}egxo@ﬁﬁt@ n Slﬁ@ﬁi &onditions include, for

condi tions that receptor
exanenle;| atteption Odqﬁgltr @é@ﬂ%‘o rattergm (lg,tjcxtd @y@fg@thﬁy adifqrdery dgmentia,

scﬂxfﬁhﬁﬁlan@%ﬂitﬁé Gfsoﬁ@&ér(ﬂxcm@lnt&lldrcﬁﬁﬁﬂbé)fmpamn@ rdpﬂ&ﬁfl migraine,
I n en 1 QN a a e
e 35 B S PRI PR IR o i

jet mmol&psgnsla@ apess lalld:rg:d riigitis,| vertigo, axooommalmqa meegnary disorders

suchlk AATHIA G L0S pLnsdt dtkald) Bo&sRIPATAL b a@&da@ SikRids, furigue,
I onS responsive

andrdmguairszletnd dsprderasugihes @énm’nfthgeh glisoeders, eﬁ!leenemaﬁmcm due- to

pem&)gmséll %ﬁﬁénaf)%ﬁ!sz%‘x% 1ld2ed | A&l AORiphe rsc]er051s—related

aspect, present invention provides nethods of
fatigpe 384 Fl??@“‘lﬂl‘?éapydb‘i‘i’ﬁ%ﬁ&g“edl scl osed herein, including
t he witiif famr akRsts, the q;s«eeranﬁiveaﬁdsrepmaﬁipeaiemoaé fdrhiétermmmg the

resent ve arent 4po
P"{g%“”'f’ RE alfSS'I“ie %&#Orea%[’tt%\rll? eama%s ccro I BLT O %‘ %[}%&%E%ﬁ%&&% with a
H3DE@®RIrRﬂ'¢mtdtsasrd¢s@d>eébwe urtdhrecqmﬂé@emhat p&rent bipding of the H3
rec@ﬁt&y fng&gat&ulgi-ﬁ k&@p‘?&i %Qﬁ)cﬁe[eenx%e{ 1eV@lto'f’lﬂﬁsH3 1§H&hator bound to H3
onpounds may be used in vitro or in vivo, to nodul ate
r“*ﬂ”?eceptor activity in a variety of contexts.

TERMhBUp%t 1ehtuHD QK %r(ﬁ'ﬁ&s g ﬁﬂﬁﬁgﬁd phak@EG &t preparations,
herein

t andar.d t
coRBRRE (35 AETTAFOERaPERo o8 AT oot B et Bpes and ©)

instriiéton§ forl ﬁﬁﬁg dteh@myiosigion to treat one or more conditions responsive to H3

receptor modulation, such as the conditions recited herein.



10

15

20

25

30

35

specified) all of the optical isonmers and m xtures
t hereof are enconpassed. In addition, conpounds wth

W@ a00p0sB856ar bon doubl e bonds may occur in Z- aneiCEUS2007/011135
forms, with all isoneric fornms of the conmpounds being
included in the present invention unless otherw se
specified. 15 Where a conpound exists in various
tautomeric forns, a recited conpound is not limted to
any one specific tautoner, but rather is intended to

eNCQRRS Sndthdr 4spettORY preseflp ﬂmnn&efntoaides nfRHEA0 W dsreptirig the
descri'bed herein using %egl}t formul a that incl udes

comppundtfizrlosed hegein, lr-a‘“d‘xg F‘E@s ot herw se

Speqhticadd ohacdipscty dfahd gresent tivention o4l Becbme Bppazent 8pon reference

ndent|y of any other variable, and any

t°‘35£91§HF'§$%qF§%?8 " ore than one tine in a formul a

is defined 20 independently at each occurrence. The
Dﬁi’fxﬁﬁbm trgbhRd azaspiro derivative," as used

ereln, enconpasses.- all conmpounds of Fornula I

i nclAsaioted abeme, tha ares¢nd invertionymre\adas sulzstiputed azaspiro derivatives. Such
corﬁﬁcﬁﬁx@@fn§§) BElSed iRSin Wb in3ivo, RNAGIMREHSE iréRbloY 2@H4§ R4 amaﬁety of

salts, solvates (e.g., hydrates) and esters of such
°°‘l§?3‘rﬁaounds A "pharmaceutical ly acceptable salt" of a
189 ound recited herein is an acid or base 25 salt

ERMIMCLPEY suitabl e for use in contact with the tissues

of |CQempbukizi argSgeneratini desdribedi hichain tusingx stawlard/ momenglainey For
condp u%fi\sr %5%9%%@&&%2% &m’irso rl? ﬁ&ﬁ‘@lb\é Mdttgg}(ﬂi t!hftr tJr@Jsé Qtherwise

B l'e sponse ot her probl em or conplication.
Spegtf@ﬁ) sléIOtfshd ﬁmoabl e:somprﬁeqnél m&ﬁaeSoﬂlgr&ﬂf are e emRaheds by addition,

corGotings witl SdrEbtESroacdduBIe banlsHeS ocaf iNVEl ndas f&lnEaMth @l isomeric
organi c salts_of am% resji dues such as cg ?{-F%ﬁ' Fed.
forms jof éhe egwopRds degdpciided B e P GIBNEOR BrEss dsegsgpeitie
WHeSea toémsahll ekists i varisus itdutdnuedie, fotonst a Mc&e@@onmmﬂ lismdt dighited to
ace t b e n ascor ba z0
a%?‘teaﬁps%ﬁ%\%’@““ﬁf S et R sdetare, i BENs %tme‘* Certain

e tim ™ & car bona
coropiunys are desribedibagein dusnhg drggnhhldpm@téa thdt ipblodeshvariables (e.g., Ry, X,
n). dbhlggstd’tﬁe(r\?ise g&%ﬁﬁh acl?§zlrglbﬁt\%thn( ﬁk%'t&%ﬁé R@efded mdependently
umar at e, gI ucept at e, conate, gl utamate,
of ajivyathsr yariable, gnd eyl vappkle whpqcatsenorﬁm PReUPE i} Hfgrmula is defined
mdlB;YéiLBéb@r& Q&h obagl,regw oni de, hydr ochl ori de,
hydr oi % ox(}/mal eat e dr QX ngjg%({ hoat e 1
| o e, P & i Tttt Paerar %erw R

corfipdundd &f Farmnkld) iatladingethstiabtiondérsl @acempteh yhdstereaisaners, as well as

th I
A Py U e, B e Sl 0 .
phe WI'Maaglélca]bhwmlg saltﬁ @f 9 ggp@gypg resifed Berein is an acid or base

salPfaPsRie for WAL irf Yoritdce mt’ﬁttﬁéﬁ%h@s ofSHPA el or animals w1thout
succi nate, sul famate, sul f at e, y_imlfonat

sulfa
eXGERRYCLIIITEY ObERGReReaI heAns i areePh O § imesiops flgieie response, or
oth(:ﬁﬁﬂiﬁhﬁf &U&cfnﬁj‘lhaitﬁ)}x fidh Sykainelude iliviene -ahd Drganic acid salts of basic

di sul f onat e. t hanesul f
res?_uﬁ%/%lrcg %/g{n %flona llga% or ors%/rlc salfd (o?gcfe ﬁlg ﬁ%sédu %urc]:}étas arboxylic
acibs.t $rvehifatpdaal(ma|cetfticeibr mmﬁt&mesmefenmeey Sﬁh@mﬁm lafléde but are
not(lﬂ'ﬁi'ie%L %g&g:!' f Q&Q}x?%enzl')aqp Q?Joﬁ:atet ﬁéntz{)eﬁé RicaltfoRstk "’Hrgmld@rkglcnum

armaceut i cal |y accept ab

edetate,i corhonftprehlpside; girajg| %hvrimch'ﬁf% iphpsphptgaditarinte e&?‘éte’ estolate
(etﬁ‘ﬁguc Elh%j € Ckoﬁr@atél MRRiathie, DAkeepiate] N %Jucﬁsﬁﬁté} r Oglﬁﬁﬁﬂten €,glycolate,

nol am ne, et hyl enedi

gIYﬁ?lgve%fﬁ?éatean RSP Emelioh DO D RBgy PoikSehloride,
hydrbiobidunhydmgnmanﬁlycpoxmshtme sotidey memam rlm;tateT Haxgebionate,
malate %a%aﬂaal;r)én %1+t£ lmétﬂylﬂljaﬁu I'ne&\ anﬁJté nqc%mmt%emtx&ﬁé Iﬁ§]55ylate,

pah arnaceutically acceptabl e salts for the compounds

provided herein. In general, a pharnmaceutically

acceptabl e acid or base salt can be synthesized froma

parent conpound that contaiihs a basic or acidic

noi ety by any conventional chem cal nethod. Briefly,

such salts can be prepared by react| ng the free acid

T o M o
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15 or in a mxture of the two; generally, the use of

nonaqueous nedi a, such as ether, ethyl acetate,
we@rdvansdsel met hanol , i sopropanol or acetonitrilBCT/US2007/011135

preferred. It will be apparent that each conpound

provi ded herein may, but need not, be fornulated as a

solvate (e.g., hydrate) or non-coval ent conplex. In

addition, the various crystal forns and pol ynorphs

are within the scope of the present invention. Al so

mtrQ{eo \HafhBste.2 RaktEtherate, aﬁk@nﬁﬁ&%@ gﬁm@;ﬁhaté1 %&W@Mﬁte 0 fproplonate

he recited Fornul as. E }ﬁ'F {g)ounﬂ_ ludi
sahﬁﬁlytensfmta paceiRs éwmeﬁe i, o gl G prpiegancluding
besylag CWrpgnedsfopdte)y | dasisyise e (Bamﬂﬂﬁsulfﬁnatﬂpdlcﬂisﬁdtel N(ethane-1,2-

B A A I T——
mfﬂwe(ﬂ’lﬂt@romethmnesiﬂfogatcbmyd beylate (a@glhatsdfodép) tannate dartyitegeoclate
and” ARSI er z hbﬂa@%a&%ﬁ@]lg acE %H"gﬁloh{] ¢drUSE in salt formation

conpounds I oxy, amn or. sul fhydryl groups
incpge,arbat barad et t bmmi gr cupnaning., bpthisgd richlipopeacaige.t gholine,

dleﬁiaﬁmﬂmu @ﬁyflizﬂmlﬁﬁlhe, ﬁlleﬁafﬁﬁfé tp%cﬁﬁf Maid rhétdlS sayil raQXdlummum
am no, . or su r rOU ectl Vv
calg R PR ERAS FBRS e e cfhabi o SRR the an

will eico@iif fnleripamoat@icaldy aotqitame sal fforathe cbmpowmds] pavidaé herein.

func al r s _within t.he S
In FleéiFrél’ q'ﬁ;r%a&?uuca % ]acctc%tagblg 801 ooa % d&%gl? g%} laé’%y%ﬁ'leegg% from a parent
coryupd eparc@dtabyt anb@hm‘ g1 agjdit Lm@tqydwahn)g P@l}'p@lqyﬂe@@mlcaﬂ mnethod.
Bn‘éﬁf S %mﬂy%Q%Ippepﬁ}éﬁ I%y "ilea\@‘ﬁryg ti‘lp ﬁ'Ee ac?’cpont lﬂl@e m I)f‘ tﬁ@stt Icgrﬂﬁounds

are cleaved in vivo t0o yield the parent conpounds. As
withastpichiqadtic amenat pEiheRPRRPRERfC" bapugrgaels 1p 3Vl SF fngin grganissolvent,
or B ﬁﬂﬁﬁﬁﬂe Ghﬁierkw‘éa@éi{e?d]@d thealsk M&bh&]uh(}’tﬂhﬁé‘cﬁi hach ad\ethy, ethyl

i.ncl ups having from1 car bon atons
a°*-‘?3<‘f 1'R§}F L forPAnel 8F SSeRITg Bre %”g( C, - Cal kyl )
and If wtlmb& dpparénmaxabmhadompaur(cr:pm@alaﬂ khetein magubht aeed not, be
{
fo ufa e\éb t y rN{a\té Ig%) %?Ryt% j §ro R(? %%rél’cn % %/)Jy Insgcgd(‘) tgtgln}ﬁlle’ various
cryhtelxgokms thgqumorpbs hrewthxraﬁrg sgomng hbq pr@mny invention. Also prov1ded
hereitQirdARKNES of IRfcBhpolds 3f th%'r&gde@ FoRh<£ nA “BRBRgt {50 cdi‘ﬁpound

an al ylene group having from |l to 4 carbon at\’ggé
thayypog Frlzg sty tectreisph rapemepssof tegopipountis pre ﬂ‘gretnob“t is

modifid VahaB8] fombk/)ﬂg finahiBration 164 a)akiyit £ ttepriogucg eddq;duﬁma formula

AR 89 LS, bt BB 080 58 9 l5rouna o

providednhdreino Pfodragsiiociudg ampoutids| versih hydre#)e asnrteo)r Slﬂﬂalldgﬂl tgroups

areHonld23 §n§ gm%EM @ﬂéﬁ%&&&%@% a Wi HER mpecﬁ %@Les to form a
| east offe on doub

1 nsat ur at car bon-car
freqhydsery amingugysulfidnd geovexeasstivelnixameles OEUafifPeéﬁ‘yFm% gut are
no@ﬁlft\é]@{d( Qb8thte OfoPHRE | an&\'me%aﬁadéﬁvit{v@énoz alcohdl, and dnfiné fifictional

2to car bon at r ective h as et
arip jihaing SOPURE VIO hy Podriee of S oo gvids herein
mab bapapadd bg heiifyiag Bynatorgt grums pmhmtoh tHearompouwas ¢r sunlpa evay that

uns ated g saat. one of
thev%o‘ja%ca[]ons R p?‘? r}b‘g‘%{fg ?’%II(E ’é‘%”d‘gs [ Is}cl ude

C2- @Badsky rhgtein, Che Gaml Telky)! reéqﬁj taCA- sn'_g(gh(;qmb;@yp,l}qd chain saturated
ah]g{agy H;drom&xh ‘Qﬁ\j/ﬁgx{)ﬁ&nﬂnauﬁé) upszhatvﬂxgefr&ﬁ 120 {80caftbon atoms (C;-

carbon atons, reSpectively oal k is a

Cualld), fiomnpiq & sarbematopy (oFeliahid eﬁoéul ém%%&b% aepr éﬁ:l@@“@/‘)
suchd U hthed Jthﬁg $rdpyl, Vifﬁp%byﬁ' A-bith I g'eélBﬁth rsre-dag1, GO N2-pentyl,

lsog% oﬁ%ﬁ?c tyl %?,p% g?ﬁy§y3q1 P?%QO% tni/ ?an §? t'%f%/fl.‘alkyl" refers to a

single cavujeht bernH@a)t drah elkylene group bdvymix foom i d!eﬁ garborgatems.
partially saturated variants of the foregoing, such as
cycl ohexenyl . 15 Cycl oal kyl groups do not conprise an
aromatic ring or a heterocyclic ring. A "(C3-
C3cycl oal kyl ) Co- C4al kyl " is a C3-C8cycl oal kyl group
i nked via a single covalent bond or a
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Cl- C4al kyl ene group. By "al koxy," as used herein, is

meant an al kyl group attached via an oxygen bridge.
WARMWOA$35Gr oups i ncl ude Cl1- C8al koxy, Cl1- C6al koxRCHEHOS2007/011135

Cl- C4al koxy groups, which have from 20 1 to 8, froml

to 6, or from1l to 4 carbon atons, respectively.

Met hoxy, ethoxy, propoxy, isopropoxy, n-butoxy,

sec- but oxy, tert-butoxy, n-pentoxy, 2-pentoxy,

3- pent oxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy,

3 he%%)’enea?&elg 0Bt WL!Q&”& Ygraﬁrﬁ W@Mfd'lﬁn@lskﬁﬁ(éﬂkylene group

oups.”. Sim | arl refer
ha\jf’%) fi9mat o d1Faepop ﬁmas sé‘l %ékylﬁnf‘ &y Singied °tv%1Frht1 b”&é & ap glkylene
grotp@dving Feinn @ dattbf htohB. an oxygen substituent of a
car hon atqm i hat or mat i

carb ylglr Elrﬁ t? &%ﬁit{) ran‘ﬁPSd é?aérll,l Qﬁ%rﬁe _ETOupS, W o{llcl? compnse at least
oné lsinirhiee rarboh-carbom cloablortmhd.c  Stkeind reredponineladal Go-edlkenal, Cz-

Csz(l:l f 1? ﬁ?%ﬁl?en%ouptsowh% BQ)e ﬁ'} tg)go 295 %LUP 2t tgait ca'rl:?bnaatoms

aromati c carbon atorq results in a
respmﬁvelb'swsh ap fethexgyl- altyh or ppropenyhnAliay]" yedasy o styajgh or branched

chixQ%ﬁcyﬁé g@ﬁ%ﬁ&' HaVe oﬂ_eht)?r thée %sa&h@t@@¥irbox{]-&fr&fnsbcﬁ1ﬂs Qb least one
rou c C
ot Skt ot Al Tl ks it Er LSy Lo and

Qﬂﬁﬁlw\@&bﬁs, athich Gavefidm 2 $o 8,/ 1o 6ain 2ttdré carbm f0ms, péspeduively.
c a:‘r‘dg D'X\écflcgailarwb bsnéa‘ go%%g%lat ggr&?%urgg% gr?e\é g? tl'rb)‘ia‘e szﬂ’gxla&: ta%@/or partially

bonyl car
satbeitadgringscinuwrbigh iahl tifg nremnblowsr ard @ehobosucht @msycqu:mpyl cyclobutyl,

cyaﬁﬁaﬁcple @rloﬁ‘&?l k%?aafﬁepaﬁ O 1bSerAN AaRh, gawaﬁyd?a\shmaxenyl

or n Clalkanol" referst

octalriy iadenyli anbpartiafWowpEatech LTS, i ferzenits- é“"h as cyclohexenyl.
Cy%a@ﬂ%l@\%%@)ﬂb » ndeleo Q?ﬁké‘ ah Oéfbmﬂfbdnﬁ?@- o8% ﬁétaiolé?d]ﬁyhng A "(Cs-

h 1 m1l.to 6 |
coftaenenteaone o Fetpakiapy ot ot easl vond or o
(:RSEkMS&Q@&thllBS An "al kanone" is a ketone group in

arr aﬂggﬂné)ﬁ‘on agl&% Cae]rll'g it Mhedht lall g@{ %Eg E&a%ﬂ&:h}%g af kyéen bridge.

anone, anone
ARG gDrhagis limaholeeC - Gsalkexy, Co-Castkoxyt fmérﬁhrﬁaalhw grousy wmcls, hayg from

1188, @rog{ 1% @at;r% 34 qsoarﬂoﬁm 'réé J:c‘ﬁvcl? M@&iox9f ethoxy, propoxy,
exanp C3al kanone ructure

iSOprOREXY; e:@}ewc-bstwwﬂfgauwy I*BTWY EPFRIPXY: PERIOXY-(igppgnioxy,
nebpe@RY, K¥xob), 2HeREHE, BLHaRGxyS H)li}:BB-Irﬁeﬂ@ﬂﬁen(ob(y @re, spacifialalipky groups.

stlt ted w roup) . Al kyl
Spst 4Rk Re e Sl g S vl SR BB
et hefheaerth GRoCTikalskd/ hereinhe refgrtg @p Oxysenisobstihigneof ¢agba® atom that

resﬁﬂt? Ent ﬁxe %ggn @% % Wl %ﬁﬁfé@‘?ﬁl ¥n cﬁo%@&ﬂ‘%’at ﬁtahs%ﬁsutuent of a

structure
nohggpatioacton @t resylisiin p onvsTsigR of I-f@blxymgrcéuﬁa)-at%mwp that is a

subdBbRHOSY 4 #ShRRMN4tboh-atch? rdsEiGh a)coh(zdr@i&e of LCB- to aC@O)L pnd may
havi n&)@t he general structure -C(an- -al kyl ).

resuftpR 3 IpsSPIAIMAICYr oups i ncl ude C1- CB, Cl C6 and
Cl- C'nﬁ:l tkmyﬂmrbphybfegrto WaSacyMgroah (a6 CEOYalidyl), an 8hich carbon

ato rs qre & i aar lm%gr ? I gr%dhe@ %g&g%&%n anX t e{nﬁe\IdE: an Oiéttillrgngh the
Calrbgtl of ﬁvlcadvm’llgl\o‘mh eAlkandiyb growwk Wﬁﬁﬁrlﬂféjﬁat@aﬁ%@f 8?@?{'?%9" atoms,
w1mC&@|M§laéamylLelngr glt)ﬁlﬁéd 4P the fenibeded @af8dai atoms. For example a

C3al koxycar bonyl indicates .
'ésem@) gogy 1 amctm?%vz*g th%w}ﬂguﬁw ~eloyy gefers to -
(C§0§HI PSAXEndyN gréupk Nidlade; (fSO 2andllds Y&, -Caalkandyl, cO,-Claticanoyl and C-

o3 g%t’ngmu“c'lh &av&a?’ﬁ'y{ su%f on S‘Iai: q‘g‘%n&%gé%'tg }w: 3: onyl atoms’

reamtwel' C4al kyl sul fonyl groups, each of which has the
i ndi cat ed nunber of
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carbon atons in the al kyl group. 20 "Am nosul fonyl"
refers to groups of the fornmula -(S02)-NH2i in which
wo b@74sdsbur atomis the point of attachnent. AECEUSBOTO11135

"mono- or di-(Cl-C6al kyl )am nosul fonyl" refers to

groups that satisfy the fornula -(SQ2)-NR2, in which

the sulfur atomis the point of attachnent, and in

whi ch one Ris Cl-C6al kyl and the other R is hydrogen

or an i ndependently chosen Cl-C6al kyl. 25 The term

" amy OQ%IME%S a %(@(Bﬁer é‘lgﬁlp 1rﬁ®h1@1m:§§org htOkhB afd inG linear or branched
e erm

alku'i( a‘('@)ﬁf'@B%{i kytyGrtisaaens bé‘ﬁy@eﬂ"%‘i‘"@r and o' Giilfanops” fefg to an
alkﬁrﬂihgmaﬁ]?g (fomOB htN(R)GZor 4 ftarb\ﬂl_illaﬁ‘dﬁlst E’:tgpszbflpny%y iwﬁy tolﬂ&gamplc, a
nt of attachment - CBa and t he ot her
%‘ﬁ“gnerﬁﬂ‘l‘p & ihe sgrcis %ég@?ggﬁl}l y cho)s/en Cl- CBal kyl .
AI ISyhnmirlyn tilkyl efter"srefecs ta aslgmanctebrynched ethertsubstijueaniige an alkyl
{ e
o PR oL b sy e bl co o
eqﬁmrmﬂﬁzf@,g}kyhpqhyq groupsy ovhich e 23t 8, 6 or 4 carbon atoms,
resﬁ&vcélfakmﬁ(ﬁlém& h&rtﬁyaﬁm%mnngoem i nclude, for

nono- and Cl- CBal am no ps,.in
e tegmn abepxysasiopyl "?Fﬁ'? tg@n e‘ﬁ%xyS%ﬁ*éP a?acg 'F*éq“éhﬁ,carggnﬂ (-
(cam)Li britige (z@&%’oﬁl&vﬁg1ﬁé§en%ﬂi&ﬁ¥h}ﬁ&@(ﬁ0}§l—@ﬂ@ﬁ axikbxycarbonyl
o) an no
ercpy Ry b a G SRR aorS] @Y, rioh pave, from L tg 8, or 4
carbora atams.atekpectvedy, gin cbep alkyl portiomof 88 gpumb enathé merboiof the keto
bn@g%:’lgﬁ?"l érhcz& réﬁf '{55 d c% e@ﬁlx?xgﬁ' o!}‘lthr@&ké%mgr "C,alkoxycarbonyl” refers to

each al kyl is
3,. 1139 fip fﬁt%ﬁ Ry HEHERGHS apFy —C(=0)-O-

(Cﬁﬁagbgalkyl)alkyl groups Alkylan1noalkyl gr oups
include, for e

i - { S ey TR GO e 9 3y Ingipe suaratom

is E’HET/ 067 / dithdbinzmt. Wh}dsulfmhyl groups include C,-Cgalkylsulfonyl, C;-

Csa l%ugb %nfik }M% 1:;1%931 ﬁ?rtgf \\gllﬁlgh i’xgssﬁlﬁ g?&&tedo&umber of

carbcm/abremtn thorldyl@row. C, - C4a| kyI ene group. The fol |l owi ng
aren o@&‘l% pl ﬂey toaérgﬂﬁsagﬁ R0 dla Q(S@;')O-QHZ Hn4w§iclll khe sulfur

wi || appa entt he definition
atopisis ghej mntt 96 agtashypgnt: éfhmr@rrmwo- qmcﬁg@uwawmmw refers to
groQibJ ek Safid ff’rfhé if@mﬁﬁif LN, NR,0fn ‘walidhy the Mﬁﬂ atodi ilthe point of

her alk n n n t cl on
RN i TE ot DAY RT oBrR B P o Rdcpendently

chds&BeXayigl.oal kyl ) Co- C6al kyl ). The term "hal ogen”
r ef Ghe t%(r&' alrﬁft%cla%%m(lc b‘%fgrrs t9Gn ahLWﬁp ?zr e 'Q@‘—@ 2:50 'ﬁie term

"hal oal I'S an at_is substitu

"manag ror m:(% %]W@@nlna@aeb@yg ée@rs to greups eff gl ANy |—(C—0)-N(R)z, in

“wh %Qﬁ@&rﬂ?ﬁ)‘ﬁs fHeQBint of ftaéhrichi, RAORAE O18)alkyFYRAIMBL BtheOR is hydrogen

hal oal kyl ~_groups_ incl ude, but are not linited to,
or #fpRdependsntly ghosen Cr-frallyt-onet hyl ; nono-, di- or
tri -"Amyﬁlirﬁﬁm'trbg&s to m&d,arﬂd)r-tcmhfyl ammé @ar &has the general structure —

N}%[éll;\(?le I’(])}éﬁ @5@@83/ w‘harrggln @ach :91()71 1st Eélectcdt ?r}dgﬂhdg{tly from alkyl,
cycloalky? aii @ﬁlpdﬁll@@f}’b goups: | Such groypeinblafle, oraxpmpleympras jand di-(C,-
C %@#Fﬂ%ﬁ ol soqp%vh%heeatcﬁ'é dQl'ich”ELP%le RO dande or different, as well as

KFM The term " hal oal koxy" refers to a
money a5d k(G %qa Pargigo geuphed BHYY %“daﬂ‘t(gcﬁéékyl)@i"é“%°“l’s

Oxygﬁncynthhﬁ’&ﬁ«yx :dG#er%fhaxl MR ARINY Erogp WREd YiauR alkytefe group (ie., a
carpngn atons a

group fipgpg thy ﬁewﬂﬁsvwegg%sﬁf'ﬁ‘@*a?m%f @‘Y@“&ﬁﬁ%ﬁeﬁﬁ‘y‘” in which
eacht sleyihisesetecfed rindepsudestly tfwan alkyForycloalimiphnd (cyCloaikylatkyl groups.
Au%g E“eﬁdt %&R}é%cﬁ&e oAk Qé?fbl@t B0- And NELE[-LFINamir®, -C alkyl.

rei I's oxyden, fur or nitrogen.

8
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20 A "carbocycl e" or "carbocyclic group" conprises at
| east one ring forned entirely by carbon-carbon bonds

W@ e@i7as3sed to herein as a carbocyclic ring), apdr/usme’/011135
not contain a heterocycle. Certain representative
carbocycl es are cycl oal kyl as descri bed above. O her
carbocycles are aryl (i.e., contain at |east one
aronatic ring). A "heterocycle" or "heterocyclic
group” has from1 to 3 fused, pendant or spiro rings,

M%Bo-l &aklc, é&ll@ﬁ)@mﬁi‘o(x\@,ﬁﬁﬁ'l* feférs ieh %&Sé’ & diQCy- C@kyl)ammo group

one re ring atons is a hetero ﬁ
lmkwdwébé Ferlst qoyaleftf bR # o frealkylene groppy Ti Pfiovg are representative
alky RMJAlYDgrolpsg at onms bei ng carbon). Additional rings,

if present, may be heterocyclic or carboc I|c
Typically, a heterocyclic ri conpri ses Ii;} or 4
hegt’eroat ons; within cert i ments ea
yhdter ocyclite~xithgtas 1 or heteroatonsfiﬂép/rlng,ﬁ/N\/’.
Each heterocyclic ring generally contains from4 to

It wilhde apptrentsthat thegdefinionngf 8ot Y smuaedgin ey s 'r'%“ﬁ@amm" and
"al@gﬁ%ﬂkﬁr‘ QUff &S ifoRf tHeNd Rt Jf 'QIDOOLER T6:SAll 3ihdr alkyl-containing

het er ocy. cles conpri sing fus nt or, spi
FQUPHIR B’ ifjclusion of °@(°‘PF‘§N% %’%WT%“P}I‘))F@‘Y RS2, (CErpxsiftonCor
(khEﬁgrocycles conprise a sulfur atomas a rlng menber ;
al n'@ Odl &grmtosﬂ otrgg ch?og%g %‘or%gm' i mQXI di zed
erocyc es nma € opt I'onal
s u bsdt r namau«y "vié arhalkyl gyeupi thatyis @fbststutbé Mthdemr@re halogen atoms (e.g.,
"C -E‘C“agﬁfkgfi’ S%HE}JS%$C Wﬁ%&eczﬁ‘&ﬁp htbingd. Eﬁarﬁ}ﬁéseﬁoﬁa\(&;ll%’l groups

et erocycl oal kyl rou 6& e., each ring’is
m“é‘a%u‘iﬂma@d‘% Hmjjed to, giopy- §‘aPUFH wym yly meBe-edio gF y1-ch oromethyl;

m(QBDU]p- tr, &&2&0;%&31&5)6&&8@ mbiR2 0817/t01 kS or pent&chlofethyl; and

t hi ti d
Ao RO, S59R, pER
difluonytiydl TI'EStethh $haldulkuixiyt ceff@std a hdtexdky( Bkdup ak defined above attached
via i y%e%% e 0 Ui oY oBusl DO £ (FRURbGhoRONd al 2

tro et eroat ons may, but
need\ dosh ("-"bibatys agehetween twe dettgrsortiymbels dsyesed ¢o @ﬂ@aﬁs@ point of

attééﬂﬁle“ldﬁr a ;@Etltﬁé@ NPhr@xafple] SOOH is 2BZHR@ HYdugh WeQatioN latom.
benzi m dazol y benzi m dazol i nyl . benzi sothi azol yl ,

benA 'élt%%&ryl as ysedh berFity 18 QyYEen, SYHHLS VTSR any | |

benz,aotdamamydr " cdvBdF A ohpy | compfists at lehsd ond dihg formed entirely by
car '8%{ % ZO y ${€§10 I&)%rﬂn benc%b%:,'{/c] ic rlrk/é and d?es not contain a
heteragspaé. i mpham rd;ses;hgadve;)qa;bmblpnyte cyc]oalkyl as descnbed above. Other

argb{pégg ofural 2., %omaﬁleak reqmeqé Qlfo%ﬂ@nn

roi soqui nol I nyl rotetrahydrofuran

A @em@y@g hetsrocyghic rgg[ujp" QTsd@gng 9B, fusgd.tpspdapt PRygpiro rings, at least
oné Hf WRYH is afHéfcﬁ%:%lié' rmg (.81 6lR29 HofB/rlmg dtéﬁxﬁx@é‘hkﬂeﬂiafd))ﬂ independently

azoly |, indol en do
chpsg e yyiend NuRER e et e R e SR Adfiigr! rnes i
prds&ﬁj m@baneahgtérpcycﬁomchmmocw{c Typzaky @l heterocyelat mngatz:m;!yllsqs 1,2,3
Q
or 4%1 E&fcﬁl onys Wlth n c%%%% gﬁ‘lba{l%ilegtg gg{lﬁ%l(?%r%&wlc m;l(ga laasalz%r 2 heteroatoms
pero:;(gg oE@ququﬁrocy@m gqneraBy] éﬁ&ﬁpﬁﬁpr@,%@ 8 ring members (nngs having
froR1ANENE o0 I kgl meRB&S aé Ridited NP SthiR] élﬁlbda‘ﬂrhents} Sand heterocycles
phenoxat hi i nyl, phenoxazi nyl giﬁrthalam

CoPERE S PGS | IRy T1ES BB GBIA fﬁ’?‘b?. '§i K fing members.
Ceﬁulhlh’ékéﬁ'qcyﬂw Eoyprise RYsuHUED 41yth,as pyﬁ@z&ﬂém‘tﬁhrnyllcprtam embodiments, the

%{%%‘égll%%g%? ¥(Tr §6p(§/r¥§|0 Og%(icrétlczargo?{zﬁlél m%yr rt)thona] Zy Ful:lstltuted with a
vapisty ioff \sbstipyenisnasdipdicatgyr rldyﬂqzsgmql}qrwxse ﬁgqcpﬁﬂd, adqqy:rocycle may be a
hefgyorcglal)z{lm lgrouB)Or &, Qa¥ih nné”é's i o PhrtialtiHdalR4tbd))ok a heteroaryl group

qui hoxall nyl, "quinuclidinyl, tetrahydroisoquinolinyl,
tetrahydrqu|noI|nyI tetrazol yl, thiadi azinyl,

t hi adi azolyl, 20 thianthreny9, thiazonI,

t hi enot hi azol yl, thi enooxazol yl, thienoi m dazolyl,

thlenyl thiophenyl, thlonDrphollnyI anq variants

o o I L T T .
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. forsEnguple, quinplinyd, qpinaze

Certain heterocycles are 5- to 10-nenbered heteroaryl
groups, 5- or 6-nenbered heteroaryl (e.g., pyridyl,
w@eorisxdyl and pyridazinyl), or 9- to 10- nmenbeP@rUS2007/011135
het eroaryl groups, 25 each of which nmay be
substituted as indicated. 9- to 10-nmenbered heteroaryl
groups conprise two fused rings, at |east one of which
conprises a heteroatom and at |east one of which is
aromatic; preferably both rings are aromatic.

(i.é:.\:eg rl@.ﬁ%@@ﬁeﬁltiﬁél @jtﬁiHCthelt glotd ﬁ)ssarbﬂlﬁ!]d-)gﬁ}d mﬁ)lobe @XRYAVi£ any ring atom,
ui nol i nyl, qui nazol rnyl, isoquinglinyl,. o
Pﬂgwepd'&‘ mysépgkegq%poa%re 15i d‘ob‘;‘/"g&%‘ﬁ%"?‘ %N(hnh%cp heterocycle is linked
by AIngleayslk@Donad 8t aFing mitrdgen A@ID eAdiitidnal Btaoatethoamhi\but need not,

b %rog S, which are saturated or 30 partially saturated
“KEf®€rocycl es as described above, containing 3, 4, 5
6, Tertgin Betenocyblic rgroups melutkerfor e@ample, heridimydc gespanyl, azocinyl,
i hengh) i1t ObbiDisBRIREH £, bdlsbfs6M1,  benzofuranyl
bex?@%%]d%?o 1 E(igﬁ&a%alfhgl, bér%bsgﬁﬁﬁz e sbAWs6K1,  benzofuranyl,

erocycl oa . ups. roups conprisé a ri nq)
benriothiefuranyla berrothiopheryl.pesinpexagdlyla tbergeothigzalyl. Yenzeffipgolyigarbazolyl,
beRRAALAPL T Im-i-cé?ﬁﬁgfyl,r | Qgrbm,er Schmiﬂanyt) Ut cRR|RNNOL , cilfdlinyl,
het eroatons, Certajn StIfo\(—:h grgu arret;lFBS atta heg Vi a .al. 1
de%"ihﬁﬁf’%‘"ﬁ‘ﬂ\?éﬂ’ent beihydrgiurel2.3:h tﬁg’ﬁv P Rker: s fhydroisoquinolinyl,
dityaiotdtiaBsdrafutany e fl pirdiexh-8-azaaspiro[4F5]dde 8- diniadieyl efiyanyl, furazanyl,

. | i.nked het er.ocycl oal kvl ) - ' .Sy .

08 SR S, bl BB i Ao o,
isoRerpp Bisayt, atochremenyd hisejndsaplsl, iseinidakiny], isaindobyl sisqshiazolylpisepgazolyl,
1so§ﬁ183140tr§'y~1;>,2?%:Bﬁéﬂn%ZOQZ;(Mﬁél, "Qcﬁihw'oi@gumoﬁhﬁ, 0 Gxadhazolyl,

| | such groups are designated N-|inked, 5- %_o )
oxamligipih e PraFOlrbt PheRaptridayly Phesgnthreligyl, y phenagipyly; phenpthiazinyl,
ph&HoRatRSnyl! hiRndkakinpk @HthiIeLiRy10pipedagingls pidkiidifYIEPiptiddnsl, pteridinyl,
si ngl e coval ent bo[rl1d or 4 mS'LhyI ene . or eté]},\él ene  daziny]
PUIRY o PY N REAFEDTt uPEEZOIEYh GPYERTKhy B&a2olyL  pyndazinyl,
pysiddisidatalyled pgridddzazolylhepwidotyadolyl,or pyoidyt, hepyneidy),| epperolidinyl,

[ I | j,n Wi . .ent . . .

e RQUERTY BRBIT only aiftseutl PR dhlitkaimy. oumetiain
tetwwhydroisegninialinyln t tewalivdioanikelinyhet datesizl e bisdinginyh nkibindiazolyl,
thi¥hRrefiyl, &%&% Yilier o8Iyt “thisHSoRagbi\A Ui eninBaasb i) itkleryl @hiophenyl,

scope of "(N-Iinked, g to 10-nenbered .
thipmpheliyt prcyagignty hsreediny whyeh thg sURr aiont 18 R%idjzgd; triazinyl, xanthenyl
and H;}E;&tfi the ool lftlbxt &lké QubsAtutediat frdrhi@ i 4 Subdstueiedh desdridedabove.

refers to, a nol ecul a | et hat .is coyvalently bo

10, Rl TR kb e PR BeqUbh, S°E R berea
heeran (eg., pyridyl, pgrimidkandtpysdazinybagr Hdo 40-msimbengd hetgrohryhgroups,
ca Bﬁmgc%nmﬁ@déyéub%gtg@,as hakealkYlo. 4b OltPmAhbRE d Rlte5SY Rroups

I scussed herein is covalent]y bonded to an atom
comprisef ioflyped ripgs.At et e of hidyeampaseng beterqptomeang af jeasf one of

© wHIBR @FomatitNFretefdb) btk Rinbd hrdtakdaticl ecpreSeritAtive 8RdAEOGE iAclude,

hydrogen atomin _ a | ecul ar structure with. a . .
i ettt Beiotmiolh and ayeidppgrasiov.
Othdét Hebepocgtelss aiecd-ad latmdmbiegedriaterecycleeliteldgrols, svhithsaie katurated or
t hat C i callyw stabl e. n oyn, .
pafiiy sShaf U PRl de Sl G IR Corkdinfiy o, %, B REBY r 10 ing
mdmbgisogi cal activity) results fromthe substitution.

G OUpfier ifdro Rt Rs rdatid Rirah lave $UBS0LhdthiREed, RKnked heterocycloalkyl
unsubstituted or substituted b¥ ot her than_ hydrogen .
f P@::ilme%. Ig will be

BTQUPS.o SECIH BTONBY EPTURFIE P AMBIEREEN 13 &t the\pgint £
apflarer? tHRf ofie 9 thérfttss mby, baNed hot, Bdldersatora b atagit G groups are

iLch may be the sa or different). t i.onal e
s P el el R 5 & i FREP g RGN B seferred 0 85 (5
to 18-uizstbeteds Ndinked hetdroayniogliky-(RO%ubgherelmemisd), or nhRuch gyoups may
belsibshiftfed TRh@LTq. REFRENALe QRh Fhotpd BbRas thskihpient s.

Gertain optionally substituted groups are substituted
Wi th
10
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fromO to 2, 3 or 4 independently sel ected

substituents (i.e., are unsubstituted or substituted
wowRah/18356t 0 t he recited maxi mum nunber of PCT/US2007/011135

substituents). Oher optionally substituted groups

are substituted with at | east one substituent (e.g.,

substituted with froml to 2, 3 or 4 25 independently

sel ect ed substituents). Unl ess ot herw se specified,

the term"H3 receptor” is used herein to refer to any

hlstantne FB subtype recepto |nclud|ng human H3
recepto . en 6, 559), H3
rec und er ﬁémha nd Chl w c receptors
retal i ng H3 ctlon i el u ch| H3

receptor prdvi ded as SE ID NO 8 i n Patent 30
Othigypéuch agroens eerdeaignmdrﬁ'ﬁﬁ linkgd3 5%, 1P1 10-mepmbersd phetsroaypiealky)Co-
Czﬁﬁyl thugh grotipS %%-llﬁ(ﬁ:d'ﬁt&&?ﬁ@ﬁsoarttamg WHadf Sigle !:oSJaFént bond

npound t hat modul at es H3 recept or . GTP bi ndi ng

orpe@eétptlm orsthylene BrkefmVhse SabsltlS‘t‘?deé‘&ﬁt%?“pégﬁ‘ﬁlbﬁs“?)sr“mte on the .

heéﬁc@g@ B} &4 thfe%ért]l%'lér@c& RttYlene MAKE] 3 il Hu dpPlsrent that suhdtlghlon of a
affinit i the Ki at

meﬁl?y&en&lrﬁ e with ﬂ%‘f’eﬁr%lm Vll_ﬁgg,xg ﬁ'g&\l lm d heger(r%ﬁyc belgé 6mked via a
cafbanyinidikar ~ 48D greupsnat awithid Gha acoprodfat(Neinkdd) 5-1tb VBmembered

| heé900741&§§?ﬁ%€ﬂgu%%%?9&taﬁg 3ybsHARE R,

Tese ssays for e uati ng an effect on
r ec et wbstOrRRtLbaswsed geramerefem o raderulan e e s cvvaéﬁlt&ly bonded

to §n ataﬁ{ \eftlﬁn a%l@cﬁﬁe d?{xﬁt@{ew For §ﬂ§rﬁilé 'ae‘ﬁng EM'ﬂﬁx@r{tWﬁmy be a moiety

0," as used herein, refer to valu
su@mep rt@tfgae. ﬂ'gvltateupaé'éml% SR (O TR ?ﬂ“PEQ‘éﬂEFeé‘ “Fre‘s that is
co@alé?ﬁlyﬂﬁﬁdﬁattﬁ ran'i&dlﬂhﬂ&f@fab]ysa SO di&ﬁtﬁikeﬂ@torrﬁl’thzﬂgﬂﬁl s ‘member.
g g ORI ot PP R NGIEEL g, Pl ppigetie with
subsneienterdeseihtdistiove, sasistigt thp vajuicd @d thqtde@ga#m atoif)is ntrexceeded,
an@esrﬁﬁl( %1 C%l{:ﬁg'nﬂpl)a@{a Qo&tﬁﬂouh@m p' S anatbéﬁdbpgsolated

ue of |ess m cr onol ar,
chyypeteriged sing tqsted dorthiglpgigal ﬁftem}rtsﬁlslts frogpiye BB, 100

nanasmLsy that2f: rb?fi&tmy 3libsBtutek® afbaﬁmtlﬁfed oH&Msﬁﬁfkﬂterother than
ant agoni sts i nc

ude neut r al S,nt %:;gm S ﬁa-lg b
hyptﬁg@r gtémggb Hiogg avai ablﬁﬁosaﬁtmetygléal g]0 t 4, ofr ositions, by one or
mdre GRiRblY griotpsa(wWHidHDmaK He ttllmatarﬂeed'lm&'arehtbte dphiend) i sabistingion is also

ivity of H3, r t or..bel o ac Ve
m‘fﬁattetdhbé' %% WAe Sottsg ad evgthagonwsf{’ txsiuggg?éms ‘gﬂle\é‘%k 3 h‘%@nmum
nuhiBerr ef permisniblersupstithiends. i ¢’\¢ﬂabt QPtItOhdlyaebﬂhwtt%/grpvPStaFFesubstltuted with
frdtl 63§ EC? of fl 11?&881 d§ltltly S-Eik%teh %ﬁ@htueﬁt@ t(i &, ' Jré.( ubdubtiRuted or substltuted

recep as wel as the reduction in recetor
wigly trmqorslge ragitedypaxymym aumber of sphsitugnts)s Qfher °6F°*ﬁ§y r*%‘?,sswﬁs‘rgmups
are\ BRERASWith A0 Yeabe ot bidistitubitdelgS | substiited KEAY frpmoV italed 3 or 4

. in mp| e r .Ex le 8. A "neutral antagonist" of
m‘#ﬁ@e’f‘ggt pst%%f’tcgg&ét‘%‘gﬁggund that inhibits the activity

of HOnlessaglgpwise spepifivids the teut "H3osceptr” &i gpad fhemémtd sefer to any
hlSQJ}I%EQ %—Bt Hﬁq&gsﬁ'@mp tin\éiutﬁﬁﬁqtuntaneﬂj §& | g(sggl e. § U.S. Patent No.

say o Ffor med
6,338,558k f&bseﬁeter deundgn P@er maginpaky éb‘i “Z’O‘CaTGE‘TP\Wf yetpiging H3

fuh@idH.C Bdlulg NBe MRIMSerichEB rbEtor Pir6¥i@éda b SEQY IDQNOTBr &2 US Patent

than. 5% .an r ef er apl y, No % nost
Agpliggtigp L) Norher BB SRk ey s SR A0pbigfihoRo"

act i Ai"HY yecefibembasatbr” isie tompdupditisat trdulaey &3 redep@T BTP binding.

A L FBoORREINEH vhad 08 122 3ol ol AR SFAEENET | ATHS Feceptor
mtainhtmclendsf walnyhrehsatfﬁrub'ﬁpﬁ de aleti? rrsﬁep@ntl%gféﬁ thensd gicromolar,
préfBrably SERPIAS 1MR¥eroRbihr, 386 thaRétholar, 100 Riahorhd1&y, BoNkkinB@olaf or 10

agonist to H3 receptor 25 As used herein a "H3

receptor agonist" is a conpound that elevates the

activity of the
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receptor above the basal activity level of the
receptor. H3 receptor agonist activity nmay be
w0 dentus¥seed using the representative assays preor/usmor/on113s

Exanpl e 7 and Exanple 8. In general, such an agoni st
has an EC50 val ue of |ess than 4 mcronol ar,
preferably less than I mcronolar, 500 nanonol ar, 100

nanonol ar, 50 nanonol ar or 10 nanonol ar within the
assay 30 provided in Exanple 7. If the GIP binding

nax@&ﬁché&i tR/epEgs&H&We 88394 for Ryalatin@ S ERBIPGUAS réteptdl GIP Yidihg are
Lf{re vel “p%t of. histamne, it is defined as a
Prevy F“bg’fﬂﬁ?‘g‘fs 8 & Pevel of GTP binding activity
br ougtiéss a:lnlmwypaxﬁeasthectammo Lidsh" | rd tSs" basedi eeeipudefer to
valkljles (%\{\z’une% u51 \{ﬁe as?‘tyt dggggb(l@e/ in EQ%{%% pf' ne, it is defined

part | agon rred antagoni st conpounds
pr O\A d@drebmfslmodumornatm@l@vqit@ @nrgpistdiifhiy dgteetably tighibits H3

7 reclr-,L g&gftun&gﬁ%dt be}S E /Gaguﬁél }&%:ﬁ%ﬁe @@%@ﬂrké@ﬁmn@ assay

y not nore t bove baseli ne, and

prqw@fierr Exaple g inegneral, ﬁa‘ﬁ‘ Pugniagenist inihdstuch @TPPzndm with a ICso

vald@ Qf/1ds3 3061 4 RGEHoWSER Ofre R bl fess thantth ﬁﬁ@&ﬂb’ﬁn‘ &80 [ndnomolar, 100
eff?ctl e anoupt amount t hat.,

PRI 7o ARt ; JLLIFERIT pagPAe A nev
anq@gctmmwatndhwea‘eiagox(las g., provides detectable relief from
lg{]dih\trérge g]spgottﬁ? %cg 31‘ ssau&nné %b ?}(at YE, gethe GTP binding
det ec at Fud ng

usl eria, I nc
actitityeof Fitreespton elewetS@ﬂsaﬂmwts yavgt iorthe elivencaof @Meé Pg@l%f Inverse

agdi§s 6PATIrldeBdr nfdy LB iARNEY tHeCRYiLYy I B pRGLAKSE %E&H:ﬁt TRE basal
dose generally results in a concentration of. conpo

nd
acity P S hRroAten; 2 Welkicthe sdupiorod HpTegentey, E%Pwmngeswy due to
theS presinké lof TH U redeptbiy Bitlgon€ | thayl BE dettti@ingd iuking| anf dssdydprovided in
Ete 53 ur| e) that is sufficient to alter H3
"P‘E‘ES&% x i nding in vitro. A "patient" is any
i ndiA/I''burh!] antagenistt] ofHB repo Ippocnmapound Patindribite thei astivikyof H3
rec@?}tgf Q%)%p%;] Sut %LJ n('it rﬁ%agg}; g%(z g@ Qhé1ﬁ£s§1 Qctw{:@to'fe(‘](lat xséc%ntor (ie.,

umans, r ani nal s such
@mwﬁpaaﬁsennofaﬁﬂamleﬁ greExgmpleciongsformrs ip shesabsensel of 4&?@% Hgkeceptor

actiAly iR isceABY nb ofBEL 194 qara&aa%y% B¢ ﬁms mpmrmoret)reeembny
condition resp onsive to recept or. . nodul atlon i rﬁ\ebasal

by B8 M AR 24 A1 Prsﬂ?ﬁbkyomge)ls g afzectabis eaistion in Ly
actpti@ﬁ:hﬂih Bzﬁ/bll of GTPilRGd didditzEa AMhﬂGn eFibsehEE MEddédhistamine or
an)én ut%eer ag{)m tv%ld a#zl 212 flg.?tlﬁé ggsre?é\:;:a\fgn {egt R{pgg\'ldgq\%eut?l an}agomsts of H3
recgptphingy, bot negd nota@btbétﬂsﬂ bl@fhmofcaaﬂlpwﬁ 83 regeptoH3 r ecept or

DAY afs0d Berbil 2" HARYcePSr bR it B cémYShli %aY e]@t'até‘s(mé f@&(ﬁy of the
including in the therapeutic treatnent of human and

recsPiphalove the et HY B Gl S B o THSCRI T AgpRIgactivity may be
idenBfied iR the Fopyeséistive AssaysHEvidkd fil Exaimplevl ifdOEASHRYS In general,

e.g., assays far. rece traC|V|t d as
o ABYER ey S CLAFT b PP R B oG e an 1
micremblar, 508 nhsimdlarf HY rmpers@ar, 60 dsrqnmrlov @8 narforfedar rmthm tlhe assay
deﬁ m%é)lw t li'ﬁztge @&F %fndu%%cﬁ“%b&éﬂ %uﬁ%@aﬂékt cgmpound attains

erivativ rmu r Olg)
thq BeE leyel tofthat ofhustamiine, it lsc.kﬁ%:bqlsr(aaﬁg)pgomst If the level of GTP binding

actgmty@@éﬂghv dvout bp E‘Yést cdiddnd i%rabove baseline but be]ow the level attained by
-.C8al kéﬁ% am nosul f ony nono-

niSREISSCHAT AP AOCARLARY P oE AT PRRPBICHYSROP s RRgvididhrein
do lRét tlewdta diH‘Pphﬂﬂnyg aaivily onded rsuéhr canditioes ewbrenditae 1 0%rapove baseline,
S eac bst J | 0,
pre?er&)qf not m&re abSBes%a%flanéh?Jsd %ﬁ%}gee%%{eﬂgtr{o§ X eotshénﬁ 2"9,0 above
bagehuamn haI ogen, cyano C, - Coal kyl, Cl1-C6hal oal kyl, C1 25
C6al koxy, C2-Co6al kyl ether, Cl-C6al kanoyl,
C, - C6hal oal kyl , C, -C8al kyl sul fonyl, nono- or di-
(d -C8al kyl ) am nocar bonyl, nono- or
- (Cl1-C8al kyl ) am nosul fonyll2 (N-linked, 5- to 7-
menber ed het erocycl oal kyl ) C(=0O) -, phenyl and 5- or
6- menbered heteroaryl, each of which
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het erocycl oal kyl, phenyl or heteroaryl is substituted
wth fromO to 3 substituents independently chosen
w0 e@missmbogen, cyano, hydroxy, amno, nitro, PCT/US2007/011135
am nocar bonyl, Cl-C6al kyl, C, 30 C6hal oal kyl
Cl1- C6am noal kyl, C2- C6al kyl ether, C1-Cb6al koxy,
C, - Coal koxycar bonyl, C,- C6al kanoyl
Cl-CBaIkyIsquonyI, nono- or di-(Cl-C6allcyl)am no,
nDno- or di-(Cl- Co6al kyl)am nocarbonyl or nono- or

Q«%%Mn},%m&% Wb @AY (or d68) A hniRanomet E%n%mm&anon
are desi gnat ed” herei_.n as  groups the formula WY

of
to @patjgnis resyls ifja disqsEniblp, p?’é?‘ié‘ﬁ beaadegn Progidst detegpble ﬁ"é‘ef from a
corldMidilemg\YeXteds. ,Sudh fe&@ﬂﬁ“i}nlbe d&ec\éd&sih@ an%piﬁb}ﬁby& ch"fenx, inGluding
resent att achnent S VI

a“g‘ﬁglgﬂtOf’a‘?{g 2 fngrc F}g%pé?] s c ac?wslplg th ¢ Shudy <¥ tlor}c >§\ therapeutically
effadtivg lamoomtvax| dose gémnxliwrésu}(s in3 c\i@eﬂ@ﬂ%bldi %@lzound in a body fluid

(suclﬁCT/ H§2cp ys%% 1%;‘.;? kY: mjls%ovvagﬂg{at it}nggsgeﬁhlar @tégtltﬁf h id, t$ars or

rouﬁ hnment 1's via
urlm)lthat}s Sﬁlfﬁcxéntwqlipre‘%rﬁpeptmﬁfrwlhémam‘a@ﬁed via a SI ngl e

covay entiedtORGnd fnd‘(nd‘ﬁl ﬁ@ﬁéﬁ%& £\SorRufdloPpaiBa ce&ﬁﬁﬁ'y acccptable

variable "l i's i ndepend en I chosen fr
st Peret P i SAbrTn ( uaE s WL o QA SERE Such a5

corhpatiiorEaiirhals | (J@ &Ug& Bnd Ehﬂs)&ﬁd li9estazk € Patiént/miy e é‘ﬂpenencmg one or
contains 5 n.suc

meEE BT 8t SoRal FEPHBIE AT VEEP T MPRNBIORE ey e fpor sueh
syraptomi(s) €. ©f trdaonemtiimay b¢ propldactil R2 R2 R2 R2 R2 | RS

NR RA&-NN~._J . NR R3I NRL Fornmula la Fornmula | b
SUBSRITHIIER AZASRROBERIRATIES R2 R2 \ ~\ ~~ R4-N\~_ ~~ N-R1

R3 mdﬁf H)%'e ZR,hs Frdseat! @vénq?jF FdRHes shl%tlﬁz‘il{dn&ﬂaﬁmlofdeneahves of
Foraa L F B0 Srrpg ¥ReHu gt |°eraw§a B 3 Tecqpion g gy be
usdd2in RBarfety dbf-cdrtextsDimdhfdirg in bhc‘theraﬁetmc treainéut Fjf KBman and animal
e i R oy B i o
(e.&\- #says @rFegentot activity)-andnasiprobes foEdetagtion ah@locahzatlon of H3 receptor.

Within certain substituted azaspiro derivatives of Formula I, Z is CHR3. Within other

substituted azaspiro derivatives of Formula I, Z is NR,. R; and R, groups include, for example,
C,-Csalkanoyl, C,-Cgalkylsulfonyl, mono- or di-(C;-Csalkyl)aminosulfonyl and mono- or di-
(C,-Czalkyl)aminocarbonyl. Other representative R; and R, include pheny! and 5- or 6-
membered heteroaryl groups, each of which is substituted with from 0 to 3 (or from 1 to 3)
substituents independently chosen from halogen, cyano, C,-Cslkyl, C;-Cghaloalkyl, C,-
Csalkoxy, C;-Cealkyl ether, C;-Csalkanoyl, C,-Cshaloalkyl, C,-Csalkylsulfonyl, mono- or di-
(C,-Cgalkyl)aminocarbonyl, mono- or di-(C,-Csalkyl)aminosulfonyl, (N-linked, 5- to 7-
membered heterocycloalkyl)C(=0)-, phenyl and 5- or 6-membered heteroaryl, each of which
heterocycloalkyl, phenyl or heteroaryl is substituted with from 0 to 3 substituents independently
chosen from halogen, cyano, hydroxy, amino, nitro, aminocarbonyl, C,-Cealkyl, C;-
Cghaloalkyl, C,-Csaminoalkyl, C,-Cealkyl ether, C,-Cealkoxy, C,-Csalkoxycarbonyl, C,;-
Cealkanoyl, C,-Cealkylsulfonyl, mono- or di«(C,;-Csalkyl)amino, mono- or di«(C;-
Cgalkyl)aminocarbonyl or mono- or di-(C,-Cealkyl)aminosulfonyl. Certain R; and R4 groups
are designated herein as groups of the formula W-Y-X- or W-Y-. It will be apparent that in
groups of the formula W-Y-X-, attachment is via the X moiety if X is present, attachment is via

the Y moiety if X is absent and Y is present, and W is attached via a single covalent bond if X

13
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wo-eomabxael g Formula Ir RR2Z RR2 RR2 R2

SNN RRS\ ~ |,

Formula Ip
\ ~ 2 PCTOBSI0R011135
O Formula Is Fornula It Fornula lu

14 WD 2007/ 133561 PCT/US2007/011135 R R2Z RZ R2 R2 .

3C %\ RS NNR Rs \0O NNRL Rs.
Formula Iv Formula 1w Fornula | x

~ NR
R R2 R\ \~

SOO0O
R2 R2

F\\ N~N~~/RCN-R~ Ra N NR~- RN R4 Fornula Iy Fornmnul a
and ¥ £0H0W sbséA siffillariy? ilRgrduds Bﬁtﬁe fagmﬂ@ VRJY ( Attadhient Rs-via the Y
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m contains S, 6 or 7 ring members. Certain such substituted azaspiro derivatives
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ceal kyl ,

C1- Ceal kanoyl ,
C, - Coal kyl sul f onyl
w@g@kgidspam nocar bonyl .

C, - C6hal oal kyl ,
or nono- or di-(C -
W thin other enbodi menP&T/US2007/011135

substituted azaspiro derivatives of Forrmula | further
5 satisfy any one of Formulas Iff-Ifff:
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lgg Formula |hh R2 R R2 R2 R2 R2 Ar

-(DC G Formula Iii
R2 R2 R2 Ar

[
| 1Rz IrrmFormJIaf?’Z 1\
P NUSHI07/ 1-]3135

0

Ar-N N-R,
|

ck R’gez

Frgon

R2R2R2R2R2Ar

R R R R R
Formula I ff Fornmul a
NR A-ONR
Formula 1j]

For mul a

-Rs1) CR N_ R1 Fi; For nBk a
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wherein R; is C,-Cgalkyl, mono- or di-(C,-Cgalkyl)amino or phenyl that is substituted with C,-

Cealkyl, C,-Cealkanoyl,
Cgalkyl)aminocarbonyl. -

C, -CGhaIOalkyl,

C,-Cgalkylsulfonyl

or mono- or di-(Ci-

Within other embodiments, substituted azaspiro derivatives of Formula I further

satisfy any one of Formulas Iff-Ifff:
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\ \—/\

Formula Iff
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R RR RR 0-R (\=\ N(\\---\ -R NNNAre
Art Ar Fornula lddd Fornmula leee Fornula Ifff
wob@rasiseAr i s phenyl Co- Cgal kyl or (5- or 6- neP@EUSZN07/011135
het er oaryl ) C0- Cgal kyl , each of which is substituted
with fromO to 3 substituents (or from1l to 3
substituents, e.g., 1 or 2 substituents)
i ndependently chosen from (i) hal ogen, cyano,
C, -Cgal kyl, C,-Cgal koxy, C, -Cgal kanoyl, C2-Cgal kyl
her oR,C - 5 Cghal oal kyl; (i |R)2 C - Cgal kyl SR| fonylg,
3 car bonyl, nongxT 4 —\
Ogalrk-yh} am nqcarb " (Nd—kllnked - to N—R,
8 bered het er ocyErga »-Cfal kyl agel '
IS ashigdted with fr orpognglgllﬂp substituents Formulalqq
i ndependently chosen from hydroxy, hal ogen, oxo,

®,- Cgal kyIRz C2- CBal kenw, G, - C834 koxy and Rz- Cgal kv%

Ar

jii) phenyl o pyrenber ed heter ogy
h is optjona uted wt hNRa
Ar : om nts, &AChN\E& 'ndé@;@ndenlt‘l'y ;
r al ky , C,-06al , - 16 WD 2007
cﬁ /011135  Chal ﬁqﬁ'}q Issc1 Csal koxycarﬁa'n;";l‘l,
&1 Cbal k Isudfonyl rmnng or di - CRZ

ocarbonyl af
ky

t 07%0- merrberem

&d he rocycl I wher ei n S or
MY chhe e‘qucycI}gSl y ‘ ATRed AT m NR,
t0 Frgulagii tUENtS | ndepeamgantt v chosen from thdmﬂxyww
oxo Cl- 4al kyl, Cl1-C4al kgxy and C2- C4al kyl et 5
an 2(i groups that are ékeﬁ‘i’t oget her with tRé a

T\he are attach d ﬂ1 f used,

a

Ar

tBFTy
r 6-ne 1|sopt pN N7R

su t W th oxo or G; Qéal . Wthin ceglfiulh Iz
su?ﬁo%g%p%gnds Ar is phen;l/]ln or"a 5 or 6- rrerrbereéll
heﬁ‘eroaryl | R each of 10 wRech is gybstituted wleh

R
(Cl- C8al kyl ) ofar i nyI or (N-1i / 5/f
r%‘ered het eABC
A§ubs [ “W;th from0O'to 2

yl) tha;\ N N
(W tRjent S Ri
i ndepand®akl y chosen froFochdd{babkyl . Repr eserRoahiladece
such | i nked het erocycl oal kyl groups i nclude, for
eranpl pi peri di nyl, nomRahol Rayl,, 1t hi onor pthzl nyIR.z

e fy-ndr opyri di nyi\; Nol i di nyl an
ct ahxdr oi goqui nol i nyl , eachXof ich is opt{ n;N y N—R,
snbst | d. 15 Certain t ed azaspi roN

Aferi vatives of For nul apd further sati sfy Farhul a |1 :
B- Rofmdla Rd R6/ \)-N N RFofmaide@ || D=E m m Bpéranmilf
A, B, D and E are independently selected fromN and
wh&lih; Ar RpherylCLChlkyl or (g en6-nivaibegd metempamSo-CGaatkylogach of which is

sub(gt]thgg Q\I’lh‘y 1Lr0m g]tb g@ﬂﬁim@@rl]ﬁgy(hr fr&;lx 'lqg %rguggﬁ\héfﬁ@l, e. gC]f “or 2 substituents)
independently chosen from:
(i) halogen, cyano, C,-Csalkyl, C,-Calkoxy, C;-Cgalkanoyl, C,-Cgzalkyl ether or C;-
5 Cshaloalkyl;
(ii) C,-Csalkylsulfonyl, C,-Csalkoxycarbonyl, mono- or di-(C,-Csalkyl)aminocarbonyl or (N-
linked, 5- to 10-membered heterocycloalkyl)C,-Csalkyl, each of which is substituted with

from 0 to 4 substituents independently chosen from hydroxy, halogen, oxo, C,-Csalkyl, C,-
Csalkenyl, C,-Cealkoxy and C,-Csalkyl ether;

10  (iii) phenyl or 5- or 6-membered heteroaryl, each of which is optionally substituted with R,; in
certain embodiments, each R, is independently chosen from C;-Csalkyl, C,-Csalkanoyl, C,-
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20 Co6al koxy, C2-Coal kyl ether, Cl-C6al kanoyl,

Cl- Cobal koxycar bonyl, Cl-C6al kyl sul fonyl and nono- or
wa@lpeo(/CI3566al kyl ) am nocarbonyl ; (ii) (5- to 10-pPeEnbs20et011135

N-1inked heterocycl oal kyl)-(COP , wherein pis 0 or

1, which is substituted with froml to 3 substituents

i ndependently chosen from hal ogen, Cl- C4al kyl,

C2- C4al kenyl , Cl-C4al koxy and C2- C4al kyl ether; or 25

(ii1) (5- to 10-nenbered heterocycl oal kyl ) Co- C2al kyl ,

ﬁb?ﬁ%’a@ Et': ky, hlk@iycﬁl%bnﬁr 6c -@é‘ﬂpﬁﬁﬂﬂnyl rrtlon{)- or di«(Ci-
et eroar eac 1.S. S Itute

AN IR A S N Mo i N e Bl
f whéreing) RO® 65 ICWHABE hetetocGAedikg lis sﬁlﬂtﬁﬁdldﬁ&nﬁyrh 0 €613 substituents

anH%leg%inltﬁ Ichcc ﬁ%4£15¥t§y%/)§? ar bO y(g?a E l Su' f 4alkyl ether;
léhdrenbered, N-linked het erocycl oal kyI ) - (CO) P 30

(1\\§h &6 s Qh Stalgzn%%e?her %8 5 oo»%{iglll 9‘@%’ iﬁ}’é atf.aéhed to form a fused,

rom stituents .
[ m@b'n@emtptj/ 5¢ hbééﬁ*?rlfhemﬁ g @géiﬁ opgigually jukstituted with oxo or C,-
C@a%@l kenyl, Cl-C4al koxy and C2- C4al kyl ether; and
Each R7 is independent dro

|
CL- CB4PiR SR Su° i°‘t‘2>‘ﬂ’£f’%:£t’l{%/ﬁ’h )éffa%m%%éeff‘ié%%'sifﬂ cach of
wmr‘smt/e@]vﬂlﬂ}ﬁﬁlon@& KIH G LChikpydmigscartmngh- o0 (N-linked, 5- to 10-

1- . i bstityted
meénzbﬁl(e p géré’c’(l i s of Rgg)r/%msfuggthgt@# etr%dsl, at)ll g’f 7 substituents
indeperddgitly ¢hosen frdsa ﬂrﬁaiﬂb‘l \Repreeytatjve Flwhrﬂrhakqdldleteewloalkyl groups
éff%gr ?drnsxé'npl@ ﬁgg'lcg'nﬁr ﬁlo{'ﬂﬂgﬁrﬂﬁf' nﬂﬁjmolr%ohﬁlcﬁagﬁnyﬁ\l dlﬁﬂﬂopyndmyl

remal ni ng vari abl es are as descri bed For mul
pyyrplidimyl pnd OWIIYHN*F%@P‘P‘HWH cgﬁ'dgtwhﬁh‘tl%a’twnz%%*a%we
derlvatlveg,st escrl ed abo

cycl b ?fﬁsé’hff’ F"‘éﬁ""‘&%/ staséﬁ ‘“g%‘éﬁa ity Formula II:

substi t ut ed azaspl ro derRyatiRees of Forrmula | further
satisfy Formula | BrA R \&ymFormyla LI |° mZ
wherein: Z isR oD EgfiRm i'S T hdependent | y
0O, 1 or 2; Rl is B3EC6al m hobutyl , cycl opentyl
whefeiy Cl ohexyl ; Each R2 [ ndependently represents fromoO

st tuent sen from Cl-
Aéil%ﬁ*b £ ipgseadk IHEd %‘im’( i) CL-Csal kyl
Rs@R2- CGaI kenyl , C2- Céal kynyl ' Cl- C6al koxy,

C%) % | thbl'ogen Q}anolim%mdﬁ;dﬁm&]f M&alm@l-&éﬂﬁﬂdalkﬂ Ci-

I e L A
(aGanGﬁaJ df)dll{@,m:ﬁtksuhxﬁmgdrbo@ach of which is

Sﬁgié nthfm eé% r[Erer gﬁ%eﬁaycﬁga%:li;-ﬁdﬁgf vsvherein p is 0 or 1, which is
substituted wnh from 1 to 3 substituents independently chosen from halogen, C;-
Cialkyl, C;-Caalkenyl, C,-C,alkoxy and C,-Cjalkyl ether; or

(iii) (5- to 10-membered heterocycloalkyl)Co-Cialkyl, phenylCo-Cialkyl or (5- or 6-
membered heteroaryl)Co-C,alkyl, each of which is substituted with from 1 to 3
substituents independently chosen from halogen, cyano, C,-Csalkyl, C,-Csalkanoyl, C,-
Cshaloalkyl, C,-Csalkoxycarbonyl, C,-Cealkylsulfonyl, mono- or di-(C;-
Csalkyl)aminocarbonyl and (5- to 10-membered, N-linked heterocycloalkyl)-(CO);-,
wherein p is 0 or 1, which heterocycloalkyl is substituted with from O to 3 substituents
independently chosen from halogen, C,-C,alkyl, C,-Cqalkenyl, C,-Cjalkoxy and C;-
C,alkyl ether; and : |

Each R, is independently hydrogen, C,;-Csalkyl, Ci-Csalkanoyl, C,-Cehaloalkyl, C,-

17



10

15

20

25

group of the Formula WY-X-; R4 is: (i) Cl-Cealkyl,
C2- Coal kenyl , C2-C6al kynyl, Ci1-C6al kyl sul fonyl,
wW@100Ta3dskanoyl , Cl- 20 C6al koxycar bonyl, nono-P@F/US2007/011135
i - (Cl-Co6al kyl )am no, nono- or
- (C1- Coeal kyl ) am nocar bonyl or nono- or
- (Cl1- Ceal kyl ) am nosul fonyl, each of which is
substituted with fromO to 4 substituents
i ndependently chosen fromRa; or (ii) a group of the
FOLAYIs@ £y Y o1 mWNJ- 8 & CHCPAMA) R deNbonyd- 10 10-nenbered
het erocycl oal kyl, 6- to 10-nenbered aryl or 5- to
10- merhie rsﬁi%tlhﬁdm{ry derivagieds of FornkilL 1 firthes sanisflyi Rourheld Ila:
with fromO to 4 spupstituents 25 independently chosen
from Ra; B, AX a are as described for Formula
I Bewé%o 335 ofrroutaflas Wt hin
cert ai n enbbdi ne ituted azaspiro derivatives

III ur t (Y Qr _.nore
SR o LA 5 b nRUR, S e St ar g decrvd
forlﬂ‘onnul&llv NR Ra-N N-R C CFormula Ma Fornmula I11b
For ?J' Qithih! Ertailf%u JB%7deNv§tWeEndL Qedchib& &¥bve, is Ci-Caalkyl,
n certain su tltute azaspiro derivatives of
cy%wwmoagloamlorpx@hem b, Illl and Illd, is Cl-
C4a| kanoyl , Cl-C4al kyl sul f.onyl . )
" oSS AP BHYA o FomBAbL fugpergptishiformsia I
OBaI kyl ) am nocar mgnyl .RWt hin certai n enbodi nents,
substituted azas e(ivatiyes of Formula III
further satisf)zp‘(\)n or m@g S?H‘ﬁlas I1le-1111: R2
R R RR R R2 w/ /-\ \~R5 1 \ \- /1 ~-N
whitefd; S-ND(_JN-RL ONOvVv NNRL O O O Fornmula Me Fornmul a
F Ialllg R2 R2 R2 R2 RR RR RS\ /0 ~\ Q~
Z'ﬁé%%% SM--J) v NR-N~SNNOOR OR
Ea@vnmhéeplendmﬂ?:@rhﬁzn% [1li Formula Ill] R2 R2 RR2 R2
R, is C;-Csalkyl, cyclobutyl, cyclopentyl or cyclohexyl;

Each R, independently represents from 0 to 2 substituents independently chosen from C;-
C.alkyl and C,-Chaloalkyl;

R; 1s: (i) C;-Cealkyl, C,-Cealkenyl, C,-Cealkynyl, C,-Csalkoxy, C,-Cealkylthio, C;-
Cgalkylsulfonyl, C,-Csalkanoyl, C,-Csalkoxycarbonyl, mono- or di-(C,-Csalkyl)amino,
mono- or di-(C,-Cgalkyl)aminocarbonyl or mono- or di-(C,-Csalkyl)aminosulfonyl, each of
which is substituted with from 0 to 4 substituents independently chosen from R;; or (ii) a
group of the Formula W-Y-X-;

R, is: (i) C,-Cealkyl, C;-Cealkenyl, C,-Cgalkynyl, C,-Csalkylsulfonyl, C,-Csalkanoyl, C,-
Csalkoxycarbonyl, mono- or di-(C,-Csalkyl)amino, mono- or di-(C;-Cealkyl)aminocarbonyl
or mono- or di-(C,-Cealkyl)aminosulfonyl, each of which is substituted with from 0 to 4
substituents independently chosen from R,; or (ii) a group of the Formula W-Y-;

W is C;-C,ocycloalkyl,.3- to 10-membered heterocycloalkyl, 6- to 10-membered aryl or 5- to
10-membered heteroaryl, each of which is substituted with from O to 4 substituents
independently chosen from R,;

Y, X and each R, are as described for Formula 1.
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C\ 1 RERNNR RS\ONNRL O Formula I'llk Formul a
| Mwherein R5 is Cl-C6al kyl, nono- or

wa@leeo/CI3566al kyl ) am no or phenyl that is opti onedT/¥S2007/011135
substituted wth C -C6al kyl, C, -C6al kanoyl,
C, - C6hal oal kyl , Ci-C6al kyl sul fonyl or nono- or di- 10
(C, - Coal kyl ) am nocarbonyl. Wthin further enbodi nents,
substituted azaspiro derivatives of Fornula |11
further satisfy one or nore of Forrmulas IlImlllp: R2
R2 \ﬁ%hlg‘)%er&n a%ba!ﬁlmkl\ts\subgat\\ted AaspikcAerivhtives S FOrnila 111 further
Ar-N~NR°NR_ 19 WO 2007/ 133561 PCI/ US2007/ 011135

satjsf ongIo& Morq thEeBRwa Werlfldh Fornula 1110 RZ RZ 1\ )\
NRL ArmN Fornula Illp wherein Ar is Rz Rz
phelRy| Cé.C2al kyl or (5- o‘Rz 6- rﬂan‘oered

het&¥YoayyT\Co- C2al kyl , eal ‘WNich is SRQSJN/t ut¥d
RaniNh fXom QNT&12 subé"irt'i@gf;g(gpd'épgmdently ch N-g,
fro al ogen, cyano, kyl, Ci1-CBal k
C, - kéﬂ C2- CBal kyl é't’lﬁgr%ﬁ{?)r Cl- Cghal oa %%/'1“ [E
(R,) G, R;gal kyI sul fonyl, Cl-Csal koxycarbonyl, nono-
kyl ) am nocarbonyl or (N- |inked, 5- to
12@@M@%er ocycl oal kyl ) Co- C2al kyl , each of which
R4~ strtdted with fromO to 4 substituents
i ndepeaddandl y chosen from hydroxy, hal ogen, oxo,
C, - Coal kyl, C2- Co6al kenyl, Ci1-C6al koxy and C2- C6al kyl
R.oVittén cerfair supstititedydaspro derivative§ofiompulas HI, iz, dHbalilg jand 111d, is C,-
al - - or di-
C.RER R fn ) 2L SRR Mo 1 G - or i
5 Cealldponndgeatpanyd3- C6al kyl, Cl- OGaI kanoyl, C1-

Cohalrgh le¥kain an&ﬁallek@,xgﬁaarthem Mhaspifa ddehatives|oF Wofrily T further
mpno- or di t(Cl- %@%%) am nocar bonyl; and (5- to

satisfy. ope A6 BroEef HIPwlas Bt er ocycl oal kyl ) - (CO P |,
whergin R,is 0 or 1, whichRhet @®ocycloal kyl is Rz

Rssubgt ‘ed\vmthfrd?go,Pt ituents Rs /\
)-ﬁuepe&gent IN-Rshosen f Sé NoRe, C, - M R,
oC, - K and C2- caaf kyI 15 and Qv) ups

t haFormum Ilaken t oget her WFdrnutaHES at ons t o whi chrtrhbyﬂIg

are attachedtoformafused rpartially satur

or. 6Rypentiered ring that 2opt ally su I§t|but
%rt aze

Rs.0£0 /O\r ®4al kyl . bst it ut ed
ﬁer’?‘ vat j N7 Reor nul t hensat i sfygFor

Ry
Formula ITh Formula IThH Formula IITj
R2 R\z
<4 T\
—R1 O
Rs N [S[ N
o o)
Formula I1Ik Formula IITl

wherein Rs is C,-Cealkyl, mono- or di-(C,-Cealkyl)amino or phenyl that is optionally
substituted with C,-Cealkyl, C,-Csalkanoyl, C,-Céhaloalkyl, C,-Cealkylsulfonyl or mono- or di-

10  (C,-Cealkyl)aminocarbonyl.
Within further embodiments, substituted azaspiro derivatives of Formula III further

satisfy one or more of Formulas IIIm-IIIp:
/\3 (‘\ / N Ar—N
Ar—N N—R, Ar—N N—R; N\R1
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R2 R2 BBA~1 m\~ R6-</ \}-NNR Fornula N D=E 20

wherein: A B, D and E are independently selected from
woR@d3BRY; R6 is: (i) hydrogen, hal ogen, cyaP@I/US2007/011135

am no, C, -GC6al kyl, C, -C6hal oal kyl, C,-C6am noal kyl,

C, - Co6al koxy, C2-Co6al kyl ether, C, -C6al kanoyl,

Cl- Cobal koxycar bonyl, G -C6al kyl sul fonyl 25 and nono-

or di-(C, -C6al kyl)am nocarbonyl; or (ii) (5- to

7- menber ed heterocycl oal kyl ) Co- C2al kyl ,

phaRyhGd1Edal kyl or (5- oforfulaapber ed Formula ITlo

het er oaryl ) Co- C2al kyl , each of which is substituted

wRe c#e to 3 substituents independently chosen

- yano, C, - Ceal kyl, C, -C6al kanoyl, C,- 20

2007K133661'PCT/ US2007/ 011135 C6hal oal kyl ,
al koxycar bonyl, Ci1-C6al kyl sul fonyl, nono- or
]f‘k‘im“aéHBI kyl)am nocar bonyl and (5- to 10- rrerrbered

I\I-l ked h I ,
wiien A BpoRBET Gt BEISCIT Sractlisaner AT R it whicn i

sultsutu&dsmbsihm Qan substltudrsp adefenddnily chesse frofnr om hal ogen,

. Cl- . L eeatidzy A el EQuianBNd ELCiafiyl eth Ci-

(I)Cﬂm %% C%-' (r:t% B’7 |s}pﬁnaepenaggﬂflyz h’gfllg(ryog%ner oM
c@d@@aﬂkxly| 01 C6a| kanoyl Cl1- C6hal oal kyl, C1-

n)C@ﬁt‘ lff)@l,yt -Clalti}arboayl, mono- or di«(C, -Cgalkyl)ammocarbonyl or (N-

s oSS SRS s ) Bpsived wit

Fromol ta 4|s\f&t1tue8ts&1d8mrla6ntly dHodénRronk-bydiortya hdlvgen, &xo, C,-Csalkyl, C;-

B,and endently CH or N. 10 Each
\gg“a{ken{]hé alko and g% ky?etFed azaspiro derivatives as

(i) pheny} dred oaléewnberqdmeep@mdemh pf whigh éssentionally substituted with R,; in
S&béfn' etn%%ﬂfn%ngr ealh‘ka én&’&%ﬁ&éhﬂ H&Qﬁéﬂ itr('ﬁﬁ@, f6211 ;C.\AC&hdaﬂoyl C,-

certain substituted azaspiro derivatives o or mul a
| Fehaloplieyl, | V(brC‘PWﬁ"Y“P’?o")U ) Cctsdsdiuliondy|  mpfo- 6F 4G
dc@(@ibmﬁg;al : bdfydn)yanhmq&r ke Ny0-merhBeréd hlsﬂ-lﬁikéd(ydeteﬁd’cycloalkyl)-(CO),,,
a
NRRR LD P ﬁ’o&i‘em ’53‘0%‘@%)1%:8‘5%‘&68. mofemm 10,3 sybstituents
V\hdqiendemli Shewaty tont bydrokywiokdy € r@ualkil, 1(G- @alkopbsandt QeGiatkyl ether;
c%%ependent |y chosen from hal ogen, Cl-C4al kyl, C2-
al kenyl, Cl-C4al koxy and C2-C4al kyl ether. Wthin
(¥ erevpe ﬁhas arigSaken ogethen with the afore o Whith they atst attaghsdje form a fused,
1dartidi: sahuYat&d 5! Yae- ntinbefed(rhig thet i€ dﬁﬂ@ﬁl”yeﬁbsmuted with oxo or C,-
het er ocycl oal kyl ) Co- C2al kyl , phenyl a 5- or
G-ﬁ\g?fbered het eroaryl, each of whi ch |s substitut ed
e%trgil(r)x g&bst}uq%d;); azu?r%télirtlu U%ﬁiOf Flon'@g @EFTE! s\étls;i’l\) gormu]a Iv:
Cl OGhaI oal kyl , Cﬂ:z 20 Re4al koxycar bonyl ,

C1- Coal kyI NO\ or
di - (ClRngé %‘r nofar ho¥yR1 angn?qol- to 10- nenbered,
N-1inked h@TErocyctoal m-(COP, wherein pis 0 or

whereijphi ch het er ocycl oal kyl is substituted with from O

A, 'BOD3ng ¢ inh@na&u’y@@l@&mmﬁdm,sen from hal ogen,
Cl- c4al kyl , -

Rs is:

(i) hydrogen, halogen, cyano, amino, C,-Cealkyl, C,-Cshaloalkyl, C,-Csaminoalkyl, C,-
Cealkoxy, C,-Cealkyl ether, C,-Cgalkanoyl, C,-Cealkoxycarbonyl, C,-Csalkylsulfonyl
and mono- or di-(C,-Csalkyl)aminocarbonyl; or

(ii) (5- to 7-membered heterocycloalkyl)Co-Cialkyl, phenylCo-Cialkyl or (5- or 6-
membered heteroaryl)Co-C,alkyl, each of which is substituted with from 1 to 3
subétituents independently chosen from halogen, cyano, C,-Cealkyl, C.-Csalkanoyl, C,-

20
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C4al kenyl , Cl1-C4al koxy and C2- C4al kyl et her.

Represent ative substituted azaspiro derivatives
w@e@vilahsel herein i ncl ude, but are not 25 |im pedUS®N7/011135

those specifically described in Exanples 1-3. It wll

be apparent that the specific conpounds recited

herein are representative only, and are not intended

tolimt the scope of the present invention. Further,

as noted above, all conpounds of the present invention

may ¢, oa@mse'& -B3lk8xych®BnAC AC At alk9REIfEHY1,AS nbno-  or  di«(Ci-

phar maceut’i cal |y acceptable salt, solvate. (e,
hy dCatliagninsatiery] 9 (5, e dP wapers B ieiskslaRid-CON-

pr o\Wwhdgsh ,asseo <Inl31 mmptewfodyadukﬂtlo Eubstitated Getheffoth D@6l3 substituents
usi ng, an as P.b f ces
her &fd§pengent 3 °§?'hfﬁ’??eh‘1 gﬂc‘%q 1 %cg‘bp(g ry1§$ CLATkoxy “and C-

bi ndlmgyl&ﬁeayndare intended to refer to either of the_
r [ S
Bl WdpcRl ) loReh, £ 23Ry, ELEXEI G AR RS
a@@éﬁb@lf@fyl amw- Oaglcﬂﬁ-‘l Qaalkﬂhﬂeﬂi‘?oyfbomd assess H3
recetor agoni st-stimul ated GIP bi ndin a H3 receptor
G7ystigteskpragpe deryatyes O Ferasda %@%&%S&twf@s EW%“‘a Va:
|ncubat edgwat h a ,;1 tor agonist (e.g., histam ne

or a aﬂﬁ[go Nhef R, @Formula IVa
R- al pha- Iabel ed (e.g., 35S) GIP and
unl abel ed test conpound "W t hin the assays provi ded

whbﬁfrﬁ‘A,rB aﬁdwxaaﬂd3ndepeﬂpﬁthHseM is preferably mammal i an
£. r r a

pr e aF agﬁg‘ H‘r‘r‘t’a‘n %ﬂémr e%:@p tre %#&%nod%gg%&e earsag ynge above,
md@mnrtanlycemmﬁ Org@bstigusaiston OsZI mﬂwbs@strtw@pt or having

the Iée\QHﬁiH CErtdih %s%@d'agasﬁf-@dérgahm oF annl}ljagllpﬁﬁ qmor IVa is: (1)

plication Serial Number 11/355,711, which publishe

égalmoylz o8P 0xgH$E0Cstabaminorabeph. &n-Grglogliot or & Calkisuony

or r(ﬂp Ths neMdmbedPNasked h&éroﬂﬁildéﬂ@l)k!b@,}(pwﬁ&aﬁdx is 01dt€1, which is
rece. exa

t I
SRS BPBHniPol O PRI Lert i shorep OB paehy Py Ceslio, Cr
C.AXgniyE Wkﬁ)@%ﬂ@ﬁalkﬁ&ﬂbﬂt Wathin\futtier subisBtured @eqspve derivatives of
ormuq}iI haﬁor r gg’y%: tl% Cl) {13 d?(t ;'g} ﬂ'l%gtlr_g ﬁétgrogycl$a %a-%?allk)q [;}Qﬁyl oras5-

anount r epar a
or rﬁellnambqrei theterqané, serbunt wch) &bé‘#b%‘@t?ﬁd“qﬂh frave lab%éwé'ebsnmen“

mc@BenHQfﬂyCéHBB?Uﬁ'gm lﬁt‘iogréﬂt sﬁnabf@\temm r@.oo{mcsnm at -@E}ﬁlddﬂcyl C -
recept or antagopi s referr . certain
oA PR B SR 0o S o iagegrbom nd (5 to 10-
meGibBied CNaRhkyd hfheracybwm@l)li(di(»ﬁ abhdr&n @ is B3rrie Mpihdfeterocycloalkyl is
a oni.st, t ons i r y )
iP5 FIBRIEEy Ll e ARG cPanon
Caatioang], @ﬁ@dkmlayd@-Q4db3dteﬂ8@% as conpared to ceI I s
thatgg e@en%*% %Gﬁsﬁfbtéﬂ zIzQspntom%n%R/% slovided thgl%mabéﬁﬁg &uPfhre not

t est conpound receptor. antagonists
limited 49, dage Sl??é’:ﬁéPW eiscrpheéfl@ Fam)eq bds Iy ‘M‘éer%PHﬁ"E’Ftdh‘BI‘%ﬁ specific
oﬂnﬁ‘&ﬁldi hafedlhditif Elﬂ:mébﬁﬁentdtﬁé Snlyhﬂﬂ aSQQdStM'xteh&:ﬂ&o linh¥ethe scope of
100 nM_ 1 &ss hgraﬂil b :c!! gM Ien 'cierrn;exallicr)]n ma
the RTRRSHS TS eé’c*’é*dt%‘i‘* 2 SYﬁ’S 685"8?‘5‘ pPoVE #EGheP e Y
be gxd3eiti 4s o drec ebidcoratidse aagor pharmadenysally aceeptdble sedts agivat (eg.,
at 20 a concentration of conpound equal to
hy%ﬁ%p?ljéﬁ Certain preferred antagonists exhibit no
det de certrlie aspgerpi epmpaurds\iire¥idgdnare S reeapiy mgdulptors, as determined

umﬁ% B g{&%ﬁ ﬁilr'melgépt&@?oyfﬁémg hﬁtd:feke‘hcésq{}réqnotdja i'l'hﬂi'i'ﬁili_lls e-induced H3
an e n certa I ment s referr .
rect oL LB PRI o6 I St enes Bk o B froirs SR ding sssavs
prdvitleatuln Exariilés0B anda8, ddsch ody I:derfmem orthepdsened grabsénge of added
ago S1stt V\bggﬂ qg '!%e@é rﬁ’én}ecg;ﬁoxt Q%orn?sp-?t%\ill&% leI’Ierrngﬁ-n%' YeH3 receptor
ose cau e€s on transient {1.e., lasting 0 nore
than '/ 2 the tine that the therapeutic effect |asts)

or preferably no statisticakliy significant sedation in
an ani mal
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15

nodel assay of sedation (using the nmethod described by
Fitzgerald et at. (1988) Toxicology 49(2-3):433-9).
woe@asxabl y, a dose that is any of 5, 10, 20, BOy/U&®N7/011135
50, 60, 70, 80, 90 or 100 tines the m ninum
therapeutically effective dose does not produce
statistically significant 30 sedation. If desired, H3
receptor nodul ators provided herein may be eval uat ed
for certain pharnacol ogi cal properties including, but

pre'ﬁQrtanJ)r{ [0 ih&bate@ wiftf @k—lB%&%&ﬁ'aF&h&tl(b kY h(sﬂbﬂlfléi‘ﬁtr &0analogue thereof
npounds are oral| éu? vaj

su%'el 1’80%. aipparmpythyhistanig F| WZ?JfS c{';r%g e‘ﬂh’i’@f‘ffirtﬁsﬁ gAwpound.

WitHfin tHa@ssagdjpovidel hweibahaHB Ir&:‘vtﬁldr @kd Grpad ferdbly @sanghalias $18 receptor

th 140
e b B PR e AR BT, T s Reav o
chimess hutramH31@cepydrkgch and reteptor having tisr @hefrnab lpyovided gn SEQ ID
Nd Qaﬂ UsTBLER Shﬁeshsatymfaﬁ nﬁ%ﬁrh%ks"}?n I Gt Bliblished as US

dul ator 1s nohtoxic when a erapeutically effective
20%%1&8?6(1 s Thel M3niesentqrenay be &ecembinant >) expressedygn naturally expressed.

Thgqg?{e%%eﬂ) falioh/ S 0nk/ @&]e&ggiplesk %nﬁf‘d‘ne%éba{aﬁon from cells that

E TGN R A TR T e A

de@édse ot ineeasenia Ui amcﬁunt belabedrhoontht the Hadedepios peepardtion redative to

sub ect rQ dinvitro and in
the am ?bef ‘mm agﬁ? e egréroglg& &@Q'?e%gipt or nodul at or

exhlﬂb"l mcsed alrpvpncmnpgn@aﬂlﬁt qre fHB edoprion angagonists@re proferred within
cergﬂé Erﬂgodngérﬁg e{vhkh Xgo-Fnslt-chta&I&ﬁéeﬂ' are/B3ht@ctBd a'ﬁtﬁ raa:mn}ﬂoéid that is a

D. dosi ng and nost preferably aonce-a-d gi)
Hyrhceiog ARG TeBRBH arefis@ﬂéﬁda‘fﬁddaar wpfeast 2. BPEde erably at
leabt SO addBstill ridre pRferiiy deisast 800 Lasfdampaed i(ﬂd:dhls ekt Exe(z:eﬁlhcﬁéd with
then;éggﬁxg'!bo eS alﬁgrgcgt%lf g&ag%i@%mil hté'ge: IC gort)' el-¥§te reg l%]roan gomsts growded
heretheis tpréfyrably Jessithan 4 mﬂpmuhdsles‘sahanal patrrpmglat,eltss ubam, 500gM, less

o tha%xﬁp‘% 1e&5&EY S0 W%r §&s maﬁdl'OCﬁMb' Iﬂ%\éﬂhh melo&'iﬁénts H3 receptor

20
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transport across hunman I ntestl nal
antggemdstoreyided henein eﬂnhlgnmwlwnlsmﬁw%lyéhesasswmf Example 7 at

a Pﬁ%ﬁﬁ%ﬂ Qf‘c&flpJuh@ eabaﬁqtg tféH fﬁtsm kl?:fq‘tﬁin reﬁfre&laﬁtﬁﬁﬂi’nghlblt no

in umansma edicte romthe rain Ve
deterigble BaATEY A D apsay 4 CoRRTFRNY ¢ RO &@0&1‘{9&' higher
thabeheglc,so i ntravenously). Serum protein binding may be

re d fr I '

EI ndt ngl%n%l gmggglr% 1?9 ”ﬂr&en@é&“ﬁ % ?t%?’ %ﬁul?trors\éﬁlg%lg%dslgerrérirg];re non-
sedatingyr édlqtheedwﬁrﬁ%m dwa«yszéfremtw qu'hlltorﬁhﬁfls twigegthg gninimum
th Gﬁda gfthﬁf@ 'dGseFééQﬁ{ép L)ﬁly&ragglerﬁgre HHMn@Q‘&t ﬁ@ﬂox@l{mﬁ‘f’z the time

. not ed. above,. pref err$ ounds
thap flts\rhmum%%1aa'is>e°rrﬂsﬁt='ak‘iyel° SH‘fS‘QféHé pignil icanh,gedapaut han animal
modBO4EXd fGsedAidn UGRRE the midtibdSdeadribed By WitdeeiAld @oal. (1988) Toxicology

and i S.i.ptende f
ool IE SRR 050 1 5L 01, 8, 2,20 or 00
tinfeo alk amdmﬁ)nugemphunmlbft ¢ffectiendosg "dpeyAtiot preduce statistically sngmﬁcant
gpgnistration to mammal s (preferably humans) or, in
eeping with established criteria, i.s suscepti ble to
appribdesiredy H recepton, mosfulaserpriprvadedherem may enfyaiated for certain

phiragd16giedt! Mo?c@h&uﬁﬁﬂﬁ%g, bt agdiiited, to ,omfl @kﬂayallablhty (preferred

colfppiats ore (Dt BPGHIRG B FE ! TRYRBoRE figpreuicaly Sffectve
coidhsdtdng iofilthey compaunidt tocld heHiavwed ATRrgr dwec bf dess that) 140 mg/ke,
not, si.gni f.j c t I
pr 500635 o0 el ARk e BBLAPS IS i egée"ﬁ'%%‘f@ prefergbly less
thap4)p rnwes andstilb mareerrefatablydessitian Lrag/keks @xeﬂty (3 preferred H3 receptor
mdANATESnontsxid¥BEh D e&leRipButicallF SRV SmbaLs ABBSistBRH to a subject),
substantially inhibit cellular ATP 25 production is a
conpound that satisfies the criteria set forth in
Exanpl e 9 of PCT Publicatio22 Nunber WO 06/ 089076. In
ot her words, cells treated as described in Exanple 9
there| nwith 100 M of such a conpound exh| b|t ATP

o s I e o o, oy PN .Y A 4 N —y—p— o s

s€
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detected in untreated cells. In nore highly preferred

enbodi nents, such cells exhibit ATP levels that are
wW@eoo7a3st1 80% of the ATP | evel s detected in uneCEES®A7/011135

cells. 30 A compound that does not significantly

prolong heart QI intervals is a conpound that does

not result in a statistically significant prol ongation

of heart QT intervals (as determ ned by

el ectrocardi ography) in guinea pigs, mnipigs or dogs

sid¥ RAD.2AM DS LA ﬁ§ 'r&!}pet nfoduldRs smtdn@ck sl %h@és BorfifdraHR to placebo

concenratlon to the ECso or 1GCso

t he
whem afhstARguticplly %f&"f%? ‘ﬁm‘ﬁf ef by FEEPHRD mdﬁé'ﬁftgred o ﬂ&béecaf serum
pchealQ i)mdngQéd arpélasro ald ™, vide h'ifllt' hﬂeQa p@er&fd ﬁﬂrﬁaft&gnodulator exhibits
adnmi ni stere pa a es not resu
an iy VoSG CHIERITBOE L 1R, PESTUh D cosie: R preersbly
B.IW. dokifg,and @lost praymbts'toat¢-stia3cddsirgg) singdditiba, alifféreritial papetndtion of

L s

that e welDla®svn| ig\thd aryimagibgniséd toeasesss thesqypropertiesd a%ldqgtlfa superior
corﬁ%&ﬁg?f‘oq ;Qﬂ{ ﬁ?hgé Cp cﬂ%iﬂpl@fasﬁy@%eﬁttb%édlé'b%'viﬂasﬁiﬁp faclude

as a stu ent T test COTTpOUﬂd does not cau
transppd t 2CKPSP alpurqiqnv g}tcsgml a?edle mﬁ\f)]ayqrs,d g'iclugmgr Eago7% fell Fxonolayers

Pencadfi6rabOthy blddd &S birGiedof a Bdrfigoudd irf Rirfigns fnty te-pkdictad from the

with a dose that a ser oncent r t| ual
'braerb}ctuﬂ%o%%g 601'8;?0uf1&grblala<gfxto% 1 Ulﬁﬁlverh € cgmmnfn% mﬁ:%venously).

Sefuncpre@incbinding inayebe preditted fromeiltyintin binting asshyst orlvehowcsem gnding
assa?saplnlvgtgg/ Rl ﬁ%csgx?tc&bi?gmﬁs UC%%E redk l’[ﬁ)&ﬁ ala:ya%u)fym crosomal half-

rred Ses 0 not cause I ver
llfmldawévﬂémthlo Exprople 8106 BE T Publicstions NomberalVO 06388074

c ontAsorlo%cd dbbve) %&T&r%%hpm&xée@ Herein &1 GShtoRicE Il &idral, the
such doses shoul d not. resul in an_increase of liv

i B L Pl SERIGTe ot i S et B yETHE o refer
to ﬁ@rsabitmg ﬂ%59(?13 %e@n apovadty the Bhitedodthtys Em%d diiﬂﬂ:gu% Administration
ver mat.ched, untrea r re e 0SES

A R R UG PR R TR Rty v ke Y Sbished
critefia, ﬁ&umptﬁﬂ)e ttg#ﬂpgoxanynhesFEAeﬁr agrmingstratioratol lylamrnals (preferably
hm‘?lg.r%é.l adﬁkt Hg)ﬁg éﬁef?ﬁ’{@ Ry éj&ﬁﬁnoﬂﬁg %&Eﬁﬂptsﬁlsﬁes one or more

tanti a enzymnes |

* of therfriinveng a'theeh (¥ deegnelesubptantiply iinhibit erblater TR Proquetieps (2 does

noSEgnifidan iy fRMn akérBQTQﬂtHﬂjalsI Q) Ub& roChldse dibstaritial Go& chRfgement,
or{)he co ound goes ate serum |l evels of ALT, LDH

SRt lepS e BB & ¢ han 100% over
mat ctse dsedDbéteiny @at@opauodtthatl docs| motmeubstattiadjfa| phibit cellular ATP

prddl&ieai if &do §ng %Kggys@mﬁy&ne%o&g qu EQL L%@&:emsncaﬁon

serum | ev e
Nugthos WEE96/0890Zhekh atbsn vyosiss celwntcetpﬁa% <iembyd naEmlple 9 therein with

100 %‘fs@ RF Qﬁchr@g&h}%uﬂa edRiBR m levPls ARl laf SURSE 3094 6l the ATP levels
rel ease of liver enzynes i f , in an in vitro hepali?o(?xltb TP
St it A

detgetedyin untrsated Gelisat %ﬂdﬁgre Fuehly prefeged spbodipignty Yieh
levaldGliut Sﬁlauteh@ 186%tolfl e /armleoamaaamﬂn amtkatedcelbat ed with

hep tes,i Vitrq). t u

B3 PR s s A s Ron ¥ ol et Sy B B Llompounc
tha@fdoesamyt sgah ih wetatls@ml;melsmrﬁm reelpngatien 1of dicert QT)ov'ervals (as
detgﬂrﬁﬁéd Welé&%@a{rﬁlo?@m) F&lﬁgﬂ ;ﬁgg ﬁﬂﬂblgf@xt &Jﬁ@ qpon administration of a

treated con nore hig preferred

doseythas Yigkdsit ssrum pencentyation, equah@ttb%%m% KFse F‘E é%fe°°8P°affﬂz Igfcertain
pre3&ifdd dnibb@imeRRZY B8 Jfi0i0Q, 0.05,t0u1,®.57adb, um, a@ o 60 BhgAgladmenistered

| evel s such ound entr.a ns,are
parePFRIY oF AT Apen POt 5P Ab Py ® BT PRI B B eftion,of heart QT
intérosls. Bjéstgstipdiysgnificantd {sheranenebitd ivareimgdronteantrgl a4 the p<0.1 level

preferred conpounds do not substantially inhibit or

i nduce m crosomal cytochronme P450 enzyne activities,

such as CYP1lA2 activity, CYP2A6 activity, CYP2C9

activity, CYP2CI9 activity, 2€YP2D6 activity, CYP2EI

activity or
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30 CYP3A4 activity at a concentration equal to the
EC50 or 1C50 for the conmpound. Certain preferred
W@ o09pasases are not clastogenic (e.g., as det erP@mEs2007/011135
using a nouse erythrocyte precursor cell mcronucl eus
assay, an Ames m cronucl eus assay, a spiral
m cronucl eus assay or the like) at a concentration
equal the EC50 or 1C50 for the compound. In other
enbodi nents, certain preferred H3 receptor nodul ators

or %r@ q;reﬁaﬁgﬂ'cgt #eSpevox Wé\)@ﬁ%?'sﬁjgmf;’bﬁn&x e ¥MGQuréd uling d Btandard
Chi nese hanster. qvary cell S%P such concentratl ons.

parpyptig @gsay: of Baishea! 5@5’@§a"°5§” 28 8 SEEys TieShor e det ai |
bel aWcotiBoundCées Qfot tadke| Abstirttial piver kxlegdehean eif rtlaﬂmtrebment of

SRR A S5kl S B I8l R e o s
cortametioneqaul tonthecE@H eniCihdpil the edmbyurdirestsrim of indiease anfaver to
b0t§/! \?ggl?té%til)at}{xhﬂg n?ﬁ:o?et tﬂzm fooPsver HatchfPconerbid nﬁﬁ'hore hxghl)i preferred

) rom atom c nass or mass nunber usual X
emberdiments,rsuphydases do 1m0k gayse divep enlprgemer o mafg thangfpper S0% over
maRhE® EdHkrolsn I% Kkﬁa-&%ﬁ Qx%gm%lspge%/ ' &LEQ AREERH Sub N 8bseslghould not result

| sot opes ){)ro en, car nit
I

in ﬁwagrﬁﬁse 8 E}§°r tp oAty WrEhtAARe HHPYF tHe, 0%, Bﬁfa@@pet mgre than 25%,
and inofe, préfeEablyl A6E, mdrd Mhanl B9 odef(matdiklR, undedted Sdinbipols. Sfrefarred doses

w1t§.n1 ﬁucglsarg&agrgglgt]u& 0 ??Ugﬁg' éﬁo 9N st By ? o,:‘&é?‘é)’ sk)srﬁg/ﬁg%ﬁministered

Frum ‘Can’ af certa
partemenaapemrakty advant ages resulting from greater
?ﬂﬁh%ﬂé St @&1‘1}1 @ Boteﬁ(r@ﬁqg{e sdb%ﬁtﬁ@%&gask HViivep enzymes if
dosage requirenments and, hence,

adrnw fémﬂer%mnﬂn% desechat yistsaseruEs conprEpigmenUEhie e ECso
or ﬁt;ﬁ&Tltﬁch@oﬁZd\SE’ds%t E)E%té/&-ﬁkﬁ( Esvelkbf SLIbIS {UDHIbEAST in laboratory

ISR ER LV e SR BER) el S et

embadimEnts| siich Idbsn:s do abtelevate sdz:h sehelerss aﬁALTn LDHeor AST by more

thag%%)!%re§%/o %rvg“r - Ot r ci)In%olls y AEii(C%aLQEﬁ)lae f—[g Q{?&?‘BP RJohl?lgt%r does not
prdmtcsyxbtsthtmaﬂ zaé@sef vfdmcmf:a:lrf ah py ingwjep h@@mytp ﬂ%;seurogmestraﬂons
(mltl:ﬁi E n%ﬁfa%b lokh%h ﬁgh QBIQL&Q% areEbnta¥¥RY af inSitARR |vﬁth Hepatocytes in

)rog etic route simlar to that shown in any t he
vitroy [thap e g uad tn EheeRCo 8 1G5 f%éh%ww%g%ﬂ?féﬁuw <’€H=°table release of
anﬁ)éﬁm)hﬁ$dr0en&‘ﬁh5b0ﬂﬁo l6BIELME rhediunh @béwet bﬂélxr&yret'é‘letsedh in media from

{ t )
e B FRon b Bl 7 e P R R el uents dire s o
detectatild eeléasé lo6anyngf su;b Horeenzymee imgo puitlmyleglmu@ove baseline levels
whE® gﬁ:h %&%B&gn\ﬁ"chnceh%oqg 2 rfilvp 619 Qﬁg fpretfé}ﬁ)@ H:h%fdttﬁg ﬁéso or ICs, for

azaspiro derivatives provided herein. Certain
thezpompewidat i ons used in the fol |l owing Schenes and

el seyalee ehﬁﬁ&hﬁn@r&rtaﬁ)aoprgg?ed compoundg do not substantially inhibit or
inc B OB FIP L P A4, it porpgses, such B0 LRBERD NG Evpzas
actiN;ithy mmnyétdmymajmale acBvene@iY®aD6 sduitif-ity, DCEYP2E! activity or
I.Gycl oh DMC
OV B BB By o3y HeloP i1 HRTERBADR
1, 2 Gértamtinefryed mumim aptrlastpgeric (4.9 x pdetqpmpred using a mouse
ery%r&cy'tg"p?&qfsgp <Rl | ARATRAAEROLERY, AF &0Res RlicrbAucRlubYdssay, a spiral

acet'at e
micronucleus assay or the like) at a concentration equal the ECs, or ICs, for the compound. In

other embodiments, certain preferred H3 receptor modulators do not induce sister chromatid
exchange (e.g., in Chinese hamster ovary cells) at such concentrations.
For detection purposes, as discussed in more detail below, H3 receptor modulators

provided herein may be isotopically-labeled or radiolabeled. For example, compounds may

24
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Et OH et hanol Eq. equival ent(s) HPLC high pressure
l'iquid chromat ography hr hour(s) 35 Hz hertz LAH
wO paomitsassal um num hydride LCVS |iquid PCT/US2007/011135
chr omat ogr aphy/ mass spectronetry 25 WO 2007/ 133561
PCT/ US2007/ 011135 WMS mass spectronetry (Mrl) mass + 1
NCPBA 3-chl or operbenzoic acid M nethyl 5 MeOH
met hanol mn mnute(s) NBS N bronosuccinim de
n- BuLi n-butyl [ithium Pd2(dba)3
have dne(dd InRRO Zidink APIREL BY @R elod ¢fahd aetieldidrdnt hadvind s ABhi) Mass or

s b, S A B AHDR R, Sor &g T PRIV found in natee

Exﬁrﬁﬁlﬁebﬁf&(otbﬁbstthzb ldam‘lﬂ%sent in the compounds provided herein include isotopes

tert:b h ' 3
NPT O

"CTHE, i, f ah)}ﬁ) deLr’éih ZPTLTS, £ i and| @erh@ﬁﬁlbﬂmt%g&ﬁaﬁm with heavy
150?%'3? F[Eh Ls Bute z epdlﬁ%zz(fgrd'%al}l' tBJ:rapeuml,"gdvagtaéesSEJﬁﬁﬂﬁ from

strates synt hesi's of conmpounds of fornmuja 3

greptef pn@mhedst@sls%nfqrawyﬁplfasnm ith&¥yo; palitifp or reduced dosage

reduitbBERR4rdO Redlce, MY He padfertddl iPddthd ErtuindEandssimber WO
7/ 11940) is alkylated 25 with an al kyl halide or

Pm&mtreﬂcmsdmsammmma\swmoammvmmsje under reductive

tahme rgagstl%ﬂe& Qg ?1ro hges é%&r OXF%W r?l%f gﬁlar Clg/slfeoiwregarjap using

presenc e 0]
stapdaney sxmm@ meﬂ@dsz\@tzm@z EB3EHAPCIELERYE Fhomes @ in the examples

S&Q’ﬁ‘ﬁ@mgll)) mahmlé\lfrw JNpH' s s f Q%ﬂa%%ch Corp. (St. Louis, MO), or

may be synthesized from commercially available precursors using established protocols. By

way of example, a synthetic route similar to that shown in any of the following Schemes may
be used, together with synthetic methods known in the art of synthetic organic chemistry, or
variations thereon as appreciated by those skilled in the art. Each variable in the following
schemes refers to any group consistent with the description of the substituted azaspiro
derivatives provided herein.

Certain abbreviations used in the following Schemes and elsewhere herein are:

BOP . benzotriazol-1-yl-oxy-tris(dimethylamino)phosphonium hexaﬂhorophosphate
Bu butyl

CDI N,N'-carbonyldiimidazole

d chemical shift

DCC dicyclohexylcarbodiimide

DCM dichloromethane

DMC 2-chloro-1,3-dimethylimidazolinium chloride
DME 1,2-dimethoxyethane

DMSO dimethylsulfoxide

DPPF 1,1'-Bis(diphenylphosphino)ferrocene

EA ethyl acetate

EtOH ethanol

Eq. equivalent(s)

HPLC high pressure liquid chromatography

hr hour(s)

Hz hertz

LAH lithium aluminum hydride

LCMS liquid chromatography/mass spectrometry

25
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\' / RL HHHN4\ / 56 )Ymp NN~OPd(OH2/C)mO _F
ONH H2HNp R N)p }~~ N7 89 10 Schenme 2
WO bdogasisat es t he synthesis of conmpounds of forpei/as2067/011135
and 10. 4 (prepared 5 essentially as described in
Bi oorg. Med. Chem Lett. (1998) 8:1851-56 if m= 1,
and prepared essentially as described in EP 00417631A2
if m=20) is alkylated with an al kyl halide or
reacted with a ketone or.an al dehyde using reductive
am nation conditions to give 5. Hydrogenolysis of 5
M§ n the preSeEfREETOFeHal | adi um hydroxi de on char coal
(Mgilyes 6. maktdrnatively, 4 is Boc-protected, foll owed
enoval_ group using standard 10
m‘%/ﬁ ogenda',{ ‘_\}h(s?‘.t'é’ %g%n?&%ﬁadl um hydr oxi de on charcoal to
Mgji ve 8. an§thyla| kyl at ed with an al kyl halide or
MéaraCct ed whdthanal ket one or an al dehyde using reductive
.am nation %g{g?sgtlons to give 9, which is treated with
?rlfluoroace acid to form10. Scheme 3 O HN O HN
NBE§ . N R NV-bumspemipieoH) 2/C HZ N NNNN H 12 13
n-Edl4 15 ]xiLbuBylthiuﬁhl >pHN Pd(OH2/CN ~, H H 16

8 19 he synt hesi s of
P dg,(éll"l%’ounds (])(? m?ﬁ zryrru eg’cehogc)ldﬁ%fl%lﬁ'ﬁ(](_) (prepared
PdRPHInt | al teiakisirighaylrhpwhine)paladium(@) er nat i onal

prRRp! | cat i REpabiiit tRlyathiNdidbprap®¥ 97/ 11940) s
ot react ed W|th a_xdra}mm c acid. in chloroformto formthe

Spiro ani'd Which is reduced to 27 WD 2007/ 133561
t-bﬁmvhuszomﬁhdmmylphsmmrw B araiisopregyiiphenyy 15 and 19

TEN € Prepatiedybma® 13 essentially as described in
cheme or th tion of 6 and 10,
TfSes pect i vtgﬁuom%ﬁ'%%e Bnate

teu"ahydrofutan
TLC thin layer chromatography

Scheme 1

Pd(OH),/C C S
HN N—R1

3

—N
Scheme 1 illustrates the synthesis of compounds of formula 3. 1 (prepared essentially

as described in PCT International Application Publication Number WO 97/11940) is alkylated
with an alkyl halide or reacted with a ketone or an aldehyde under reductive amination

conditions to give 2. Hydrogenolysis of 2 in the presence of palladium hydroxide on charcoal

provides 3.

26
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NCO/ NCHR2C ~0 C~ 0 HCN CzH J) CNCH2COZEt KCN

coned HO N TEA, DCM EtOH H20 N reflux N O--j reflux /
wQ@2007285811 22 O NR NH N -R NN O C 6N N PQIuUB07/011135

2524 ONHOONCO NkO-- NAO NCN RNG6 6N 31

Ftj 30 H29 28 5 Schenme 4 illustrates the synthesis

of conpounds of fornulas 27 and 31. Condensation of

20 (prepared essentially as described in J. Med. Chem

(2004) 47:497-508) wth ethyl cyanoacetate provides

21, which is heated with ggfgss um cyanide in

et hanol /water followed by hydrolysis with

hydr oc ic acid to give diaeid 23. The diacid i's
t r qat th 10 DCCfoINo NoRs 1 RO}l of t R
éjsu ing cyctitT anhygfiee with 4-mettoxybendy! né

produce i mide pon treatment W th sodi um
acelafe in acetic a dride. Inide 24 is reduckd
usi ngy BH3- THF conpl ex, followed by removal of the

)mbenz | group using ceric amoniy |trate m
@%ﬁ Thmiﬁ\é 27 .and ri?g(} @CNH
o. entuwal |y | bedRr rre02 28R1
3561 PCT/ US2007/01 Scheme 5 ~rg 10
R” d(OH)2/C (r~N-R N i 32 33 34(DCN1<+--O

/ ~N Sshéhe 2 illusiiideethe sihthes@f@dmpounds of formulas 6 and 10. 4 (prepared
essentially as described in Bioorg. Med. Chem. Lett. (1998) 8:1851-56 if m = 1, and prepared
essentially as described in EP 00417631A2 if m = 0) is alkylated with an alkyl halide or
reacted with a ketone or an aldehyde using reductive amination conditions to give S.
Hydrogenolysis of 5 in the presence of palladium hydroxide on charcoal gives 6.
Altematively, 4 is Boc-protected, followed by removal of the benzyl group using standard
hydrogenolysis over palladium hydroxide on charcoal to give 8. 8 is alkylated with an alkyl
halide or reacted with a ketone or an aldehyde using reductive amination conditions to give 9,

which 1s treated with trifluoroacetic acid to form 10.
Scheme 3

O O
HN HN R1~N
LAH Pd(OH)./C
Hz
N N N N
o, O . o, . .

o)
>LOJLN >L o) ﬁ\ o]
oLy oLy HN
Pd(OH),/C

N

R;.
N

Iz

S s } .
H R4 1
16 17 18 19

Scheme 3 illustrates the synthesis of compounds of formulas 15 and 19. 11 (prepared
essentially as described in PCT International Application Publication Number WO 97/11940)

is reacted with hydrazoic acid in chloroform to form the spiro amide 12, which is reduced to



3536 R 37 . R 38 8 Schene 5 illustrates the
synthesis of conmpounds of fornulas 34 and 38. 32 is 5
w@e@pasisel essentially as described in PCT | nt eP@RUSZNADI1135
Application Number 'WO 2005/097795. 34 and 38 are
prepared from 32 using a procedure anal ogous to that
described in Schenme 2. Scheme 6 R NH N HN DO 39 40
10 Schene 6 illustrated the synthesis of conpounds of
formula 40. 39 (prepared essentially as described in
sph]o arh’?xg 1 Q;‘:ﬁﬁ}m( 1290k 133re 12 Qad2ﬁ?o¥x513 ESertialty h2de8&ivall tScheme
a hal 1 de or reacte a ketone or an
ZfQW‘HEHVH‘Ea‘Em’déﬁ and dDcesPtivaly; natl on conditions to give
40. 29 WD 2007/ 133561 PCT/ US2007/011135 Schene 7 R2'
R2 ArX (42) RR RR RR R2 r~) NmK2C03, DMSOr~ ) m O
r~ Zj ~[[V-m H] -R~ Ar-N Sehgmesh R1 m or Buchwal d
condition RL 41 43 Rl R()~Im 0, ,<)M
Ar~N - ~)mRL ~" e . FéfnrRl 45 46 1 RS’ ) R2R2 Ar- HOf
N \ (VOH M yYHRR R R ) (~ szzm\ COH

\ ~(- N/\ _@NO#CBgEtm 5 Arx KON m 52
2 TE[AanM@/r?fi -C ,ﬂowcheéﬂ—- ~PG Ar“r?f”b
G 51 50 49 reflux
20 21 22

Iz
N
o
]
o
z

27

| 8L
o 0] N
(§/NH (§NJLO/% (§N’U\O/% (5: (o)
N N
3 N
R 3 Ry 30 N 29

Scheme 4 illustrates the synthesis of compounds of formulas 27 and 31.
Condensation of 20 (prepared essentially as described in J. Med. Chem. (2004) 47:497-508)

with ethy] cyanoacetate provides 21, which is heated with potassium cyanide in ethanol/water
followed by hydrolysis with hydrochloric acid to give diacid 23. The diacid 23 is treated with
10 DCC followed by reaction of the resulting cyclic anhydride with 4-methoxybenzyl amine to
produce imide 24 upon treatment with sodium acetate in acetic anhydride. Imide 24 is
reduced using BH;-THF complex, followed by removal of the 4-methoxy benzyl group using

ceric ammonium nitrate to form 25. The preparation of 27 and 31 from 25 is performed

essentially as described in Scheme 2.
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R R R2 R ArX (42) A Rm K2C03, DMSO Ar-N ) PG H
N or -~ )mor Buchwald condition 47 48 Schene 7

WO bdogasisat es the synthesis of conmpounds of forpei/as2007/011135
43-46. 41 is prepared as 5 described in Schenes 1 to
6 (designated as 3, 6, 10, 15, 19, 27, 31, 34, 38 and
40). 41 undergoes nucl eophilic substitution or
Pd- catal yzed coupling reaction with aryl halide 42
(Buckward, et al. (1996) J. Org. Chem 61:7240) to
afford 43. Reaction of 4lsydetdd san appropriate acid
usi ng_a standard coupling agent such as BOP o

DMC
af f ods X44.nH Sul fonyl ation o R, af %S Vesul £ y N-R
SV T oYX e

oriNde ves 46. 471 i k with a bgnzyl
m des2or reacted with aryl 3al dehyde under 14

Al ternatively, 47, which is prepared as described in
Schenmes 1 to 6, undergoes reactions simlar to those

descH above to gi s Dlprespectively 0

Depﬁgzgggﬁbﬂ 0 48—51?j>é§ﬁ+4hp r epra e Xonsi-{i gns ¢ X NH
ds_52-53 tespectvely: | are yIdte®wWth o

#h al kyP® halide or readfed with a ketBne3ddr- an 138

LIS, L S RSP LS OUNALONS Al 6 32 i
prdpabi USRRATNIQ 1 24 3Bescifisdderie  BCHEN hifembtng - Applivat®n— NRymbeN WO

20087 o il 8 e rgiened o PRl s BBl Aty B i described
in Bchemgl2a 59. 56 (prepared 5 essentially as described

in PCT International Application Publication Nunber WO

97/ 11940) is al kyl ated wbehenmgi6 al kyl hal i de or

reacted with a kefgne or an al dehyde underrf%ductive

am nati on coOdiYions to give ket.one 57, igh is

reduced wit to form al cohol 58&iN t ment of

58 with NaH i n3®VSO, followed by reactiosowith ary

hal i at evat t erature affaqr.ds 59 Sche
o eBRgRe 6 pSHeFibe RRTBEE! COMPN Ty 101 PO
esdentidily aCd4cribed ihlJnMed. KRR 19980 3832270-2275) is alkylated with an alkyl

halide or reacted with a ketone or an aldehyde under reductive amination conditions to give
40.

reduiiive am nation conditions to give 45.
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Schenme 9 illustrates the synthesis of conpounds of

formula 63. 60 (prepared essentially as described in
w@@b7hsaser nat i onal Application Publication Nunmber/uy¥07/011135

97/ 11940) is alkylated with an al kyl halide or

reacted wth a ketone or an al dehyde under reductive

15 am nation conditions to give 61. Hydrolysis of 61

forms 62, which is reacted with an amine using a

standard coupling reagent such as BOP or DMC to afford

63. 31 WD 2007/133561 PCTgdhere@7/ 011135 Schene 10 F

RYRRRtRZ R264HNR|/\NR/\NN— H F 41

+ O RHGB68R ﬁy 2@ RRsz
\ m )mmNR__ H NN Wz g\ A:X "‘R,
—Rilustrates the si's OffBucmnquwndisorof

forrru as 67 and 70. 41 is & reacted with benzyl

4-f hyor obenzoat e 64 |nb?re preseh¢ce of a base to give
65. Hydrolysis or de zyl ation der hydrogenonS|s
conditions (when R g, begzyl) provides &g,  ®Rbich is

reacted with an am Adpddng a st andaf YMg agent
suchjas BOP or JMC f 67. Re i 67 with
LAH g¢i ves 70. AlternatlveTy, 41 is rea with

4-1| orobenzaldehyde 68 in the presence of a base to

give 69, which is rea ted wi th am ne undgr reductiveRs Re

amRaat Rﬂn 10 condltl ns to provi de 70 cherre 1% rN ) \‘(\)'“
zl

N- R1 Rz ARe<C NRi - N
A}I\E\ml%lm?z 73 qHll il ust r@t.ﬁ‘é Eﬁgnsynt hesi s

ofss conpounds ofAlf/_ 8. 57 is fEdet trh 52
trifluoronmet hanesuP4 qni c acid anhydri des af t er
treatlment with a basg to form 71, which i 15 coupl ed

a aryl boroni g,acgd or an aryl terutaéltl nto
g VQ -Reduct i on o,ﬁ -(\)M th hydr og@n /R
DS ;ueﬁecat %yﬂNc aBBum on se ’)‘FEG?:% 32

51 49
\ / ArX (42) R, Ro
\ \Qm K2CO3, DMSO VAR

p

{ : Ar—N p
P

\::}g—(/ m G or Buchwald condition S\l;-

a7 ‘ 43

Scheme 7 illustrates the synthesis of compounds of formulas 43-46. 41 is prepared as
described in Schemes 1 to 6 (designated as 3, 6, 10, 15, 19, 27, 31, 34, 38 and 40). 41
undergoes nucleophilic substitution or Pd-catalyzed coupling reaction with aryl halide 42
(Buckward, et al. (1996) J. Org. Chem. 61:7240) to afford 43. Reaction of 41 with an
appropriate acid using a standard coupling agent such as BOP or DMC affords 44.
Sulfonylation of 41 with an arylsulfonyl chloride gives 46. 41 is alkylated with a benzyl
bromide or reacted with an aryl aldehyde under reductive amination conditions to give 45.
Alternatively, 47, which is prepared as described in Schemes 1 to 6, undergoes reactions
similar to those described above to give 48-51 respectively. Deprotection of 48-51 under
appropriate conditions affords 52-55 respectively, which are alkylated with an alkyl halide or
reacted with a ketone or an aldehyde under reductive amination conditions to give 43-46,

respectively.
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WD 2007/ 133561 PCT/ US2007/ 011135 Schene 12 B=A R2 R2

hal -4, i}-hal R RR RR R2 DE74 BArl YmAN\)mB-A
wo-200y83561{ ~) M HN R, hal-(~ "}-N NR - R (/ ~Ne€RUS2007/011135

)mD=E m)mD=E m41 75 76 R2 R2 R6 = al koxy,

t hi oal koxy, O B-Ar' m~-(~)mCN, aryl, heteroaryl,

B-(~ "}-NNR etc. ODCE m)m 77 Schene 12

illustrates the synthesis of conpounds of formrmula 76.

41 undergoes 5 nucl eophilic substitution or

Pd- cat al yzed coupling reagdhepgW th aryl or heteroaryl

dihalide 74 (e.g., Buckward, et al. (1996) J. Og.

61: 7240) to d 75. 75_i s/T ith aﬂ‘"%“
?ﬁ @Aerar IBE@@:%UCH al" m&%\ﬁxi de, N
so-["umthioalkoxide5 boroni c acid undgy Suzuki 59
corfi ti ons, organi c {in under Stille condi ti ons, or

organi ¢ zinc reagent under Negashi conditions, to
gi VeScildme Al timstradsi thel 3ynthéSs i compolnadd off fdrmula 59. 56 (prepared

B AR SETUER e BB SRR Ky o s

is alkyatad ovithsarbalky halide onveaeted with 7 Retgpg ehan aldekyde gnder reductive

amitla fny LondidnE%o FivAlkeRhe B! $HiOREY Yeluddd with NaBH, to form alcohol 58.
pa adlun}cataF zed _coupling, such as Suzuki

Treagogstt i9h$8 with i PMSth dallonksst By repetom, #pthagylchplide at elevated
tenetutitt bFordes9.vat i ve provided herein may contain one
or nore asymetric carbon atons, so that the conpound
can exist in different 15 stereoisoneric forns. Such
forns can be, for exanpl eScheme@mates or optically

active fors. not ed above, all  steneoi soners are
enconpg,ii:?%ia@zgr esent | @ymmgm@tgheles& it
may be des{ & tO obtain singl ionmers (i.e.
optically ggtive forns). Standard esthods for
preparing single enantioners include asynmetric
synthesis & &0l ution of the r O Resol ution
of the Rabens Potbe acconpl Retkd \ of € Rle, by
conventi ona 0" 1ffet hods such as crystallization in the
presence of 82resol ving agent, or ch® mat ogr aphy
USi Rhemd gr ilﬁmt Rl e %yﬁdﬂb%ﬁ'of Iégﬁaﬁlnﬁlgk r&qgognﬁupsdﬂ t 4b Q@repared
azaspiro derivatives may radi gl abel ed. by _carr :
essgpfially 9& Hescabadin é’&rslme{]@g?f&? ﬁ@%?%?@‘%ﬂ}?ﬁ#‘g%@ W 91940)
is hIRPEled GRfh & SRVt ddilde ioB réhcled Vit 5 QEOpe or MAaldehyde under reductive

smiippbaREs fp Svebf HEPpEY of B B kg Kidted it an amine
usifig a §tandat®Edplingxeagent duchiny BB et BMC omffordeds nay al so be
prepared catalytically via platinumcatal yzed
exchange in tritiated acetic acid, acid-catalyzed
exchange in tritiated trifluoroacetic acid, or
het er ogeneous- cat al yzed exchange with tritium gas
usi ng the conpound as substrate. In addition, certain
precursors nmay be subjected to tritium hal ogen
exchange with tritiumgas, tritiumgas reduction of
unsat ur ated bonds, or reduction using sodi um
borotritide, as 33
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WO 2007/ 133561 PCT/ US2007/ 011135 appropri ate.

Preparation of radi ol abel ed conpounds nay be
w@omwasisent |y performed by a radioi sotope supplCT/882007/011135
specializing in customsynthesis of radi ol abel ed probe

conpounds. PHARVACEUTI CAL COVPCOSI TI ONS The present

i nvention al so provi des pharnmaceutical conpositions
conprising one or 5 nore conmpounds provided herein,
together with at | east one physiologically acceptable
carrier or excipient. Phsdghgmegoiti cal conpositions nmay

conprise, for gxanple, water, buffers (e.g., neutra
buffered sali r phosphate buffered saline),
: m ner oi |, vegetable oi
sulfoxr %g&barbohydr% eRz e g., glucose, R )Rz ;
cR3e“r Qe nsj o] pr "
rﬁwpol yPepgige @ m e sucm;‘@"mﬁ Rs

gl yaune, antroxrdants chebat i N agents such as
EDTA or gl ut at hi one and/ or preservati ves. Preferred l
rmmaceutical conpositions are fornulated for ora
ivery to hunmans or other animals (e.g., conpanion
imal s such as dogs or cats). In addition, otQer R, .
Hic®i e i ngredi ents may (but need not) be i o€ n hIRz
t &8 pharggcgutical conpositions prﬂ Red her & n N /ﬁ)m

harmmce i) yqonposi tion hat ed A or any tf._ N~
@) Nat X e, -of— a@@s&r\at gﬁk -Rﬁl(:([l/dl NQgy m F1
'ﬁhalatlon asatertdral ),

t opi cal® oraI nasal , rec or glrentera

adnmi ni strati on. The ternrparenteral as used herein

i ncl S’!ﬂ@ﬁe SebpHiRRE AHS synthégfsr@d&hﬂﬁbnds'&tfﬁﬁﬂlﬁ%w @hd 70. 41 is
., I'ntravenous), intramnuscul ar,

(e
reqoid bamzy| 4-fiperobeapenic 6 in hAEFePRES & bbee 6‘?1 giyF 65. Hydrolysis or

deLtréh@aétioﬁrhndasmvm&éena&sxaeynd&idﬁk I(ahenr Rj=e¢aéri291’) p6vides 66, which is
i nf.usj.on techn

reResBh £ B YR 3 SPRPELTp AT ePhy 5 AT BREeer PYC to afford 67.

Reduefoarafed. wiSuL AHf gwemgm Alttruatively? 81 ﬁsmeaceedawph @-fluorobenzaldehyde

68t ift meg)trgﬁbnctero(?g §R10 gﬁﬁch QG0N wih? Emg'le der reductive amination
sSUSpensI ons |spe e powders or granul es,

“mﬁMW§ﬂenﬂWhhﬂ@ or soft capsul es, or syrups or elixirs.
Wthin yet other enbodi nents, conpositions of the

present invention may be nul ated as a | yophilizate.
Cbnposrtlons i nt ended for£8¥%ﬁlgse may further

cRppQRent s such 3 spet eni ng m
H ROT_. Al’ N—R1

p VMg agents in order™ 25 to prOV| appeal i ng
and ﬁ%latable preparatfbns. Tablets cont®d n the active 73
i ngresiemntl 1iilusiries seuyathogis of qompetasts o iferaiula 73. 57 is reacted with

mﬁﬁ&%&ﬁﬂe@ul%ﬁ' Q&x@ %ﬁydhh@taftérr ReatHir: ARl a fRSe o RmM 71 which is
manuf act ure of ets. Such excjpients include 0

coRig it an STl borghie aeﬁtcg o Y rfEPEHLE 16 Vel icRegchen °€?2 with

hydfb@en fiBhEpreddncd 6F daRlytia PhiRidREh drfcagbon femisCi3um car bonat e,
sodi um car bonate, |actose, cal cium phosphate or

sodi um phosphat e), granul ati ng and di sintegrating
agents that nodify the disintegration 30 rate in the
envi ronment of use (e.g., corn starch, starch
derivatives, alginic acid and salts of

car boxynet hyl cel | ul ose), binding agents that inpart
cohesive qualities to the powdered material(s) (e.g.,
starch, gelatin, acacia and sugars such as sucrose,

gl ucose, dextrose and |actose) and lubricating agents
(e.g., magnesium stearate, calciumstearate, stearic
acid or talc). Tablets may be forned using standard
techni ques, including dry granul ation, direct 35
conpression and wet granul ation. The tablets may be
uncoated or they may be coat3@d by known techni ques.
34 WD 2007/133561 PCT/US2007/011135 Formul ations for
oral use may also be presented as hard gelatin




10

15

20

25

active ingredient is mxed with an inert solid diluent

(e.g., calciumcarbonate, calcium phosphate or
whawlisdsel or as soft gelatin capsul es wherei n PEEUS2007/011135

active ingredient is mxed with water or an oil

medium (e.g., peanut oil, liquid paraffin or olive

oil). 5 Agueous suspensions conprise the active

material (s) in adm xture with one or nore suitable

exci pi ents, such as suspendi ng agents (e.g., sodium

car boxynet hyl cel I ul ose, gagthyicell ul ose,

hydr oxypr opyl net dé‘cel | ul'ose, sodi um al gi nat e,

pol yV| nyl pyrrol gum tr acant h and gum acaci a)
ersi ﬁb_% Wlft ent g \ )m
H ‘F\E"&Ro ccurri ngZ QIQ%p 4%?1 g :EQ>_ 4

N—R1
At 1on products of )X de VVI
acl 10 such as pol yoxyet hy stearate,
condensation products of eth e e oxide wi | ong
chain aliphatic alcohols such aw, gr Re = alkoxy, thioalkoxy,

ethyl ene oxide with af ebner sXdernwRd from f at'fy
acids and a hexitol su¢h©asDs&ly ene sorbitol
nonool eate, or condensati on prdtTucts of ethyl ene oxide
wWth partial esters derived fromfatty acids and

hex iScrimen bh ilsirates theyoimthesis mf| cpappyrideé feppylg 74n 41 undergoes
nudiPRc 88l Blutioh BHPRES Al }RdTHSNRRFEAR 60 mau ai &Q’lc@éiiwyllcﬁlfhhde 74

(o4 BuJomsck e cLaeLy. O ety & D1 Spiy Tyl B olg withan

org@hic MRgtAiE Imagan isiich @0@diusn alaovdde) Bediom thipalgoxidambetoniti avgd under

h i .
Suﬁ&/ C(Béit}ozng C,ﬁﬁa%?c t?}lu%{ Sgtél%ecr?aaxt"lgnié h} Qrgar?c E1¥1c ?é:% aﬁh&%egashx
conditioms, toegot difl e Adietna@@elg 75 s g@.rpilegl with bmﬁpmmla@){hboran in the
pre%%ﬁ? JEa Pﬂiadar X ?\%pg{.{ch Qk i’&Clo('ap;Bfﬁ]arﬂl Mﬁﬁﬁlac%tle aS &R téSonvert

The ol ly sus enS|ons may contain a
to Thibiet e, walg@m 76 RolT ésorbl@érg%axl R &dwgr%ﬁlmd Gpupling, such
as S codpehol . Sweet eni ng agents and/or flavoring
agents nay be added to provide pal atable oral
pre pﬂroahhm NEmboitfdntss Us ysem;ahmaals azugpird derivagise rpv@ddeldy hérbig may
r%ug r%lrr: S?F BT%fre g Srm%c ca In aroa n uf’sggﬁast Sﬁ'et a%fp%[\?d gana&mq ‘in different
sterpospmerg fooms. oSucénfoaq&des, far spemple.oacenRE:s [py optigally active forms.

As%ggzldtabg\% oM sURbLREMBS Q¢ éﬂ@oﬁﬁﬁsa@%'tﬂ@pﬂef&f plEfRidh. Il\f(‘)netheless, it
m xturé wth a di spersing or

e g APl o SRIBR IR OHBTGTS (161 ST ETRS Standard methods
forSptepavirle stgkP eﬁa‘fah&ger@rmcm tasyigmergie Niyathasisl sidspesldiierg of the
nts_are exe ied by tho y

rac %8&?% Re glﬁloPl oy éal racée)%aiteglcgﬁ ?;% %gco SL&%Q fopg{]%ﬁéaqg %g conventional

mefHody such g crystallicoion i thg pegence ofa magalwag ggenper phremategraphy using,
P itions may al so be fornul ated as

for &@Lﬁ@%&g{rfggﬂgw sions. The 30 oil yﬁghase may be a
Veg@phmt@te@ PasPIED éenvat@\rcp veaydie| radiplabgled by garpying ¢ out 6{hmr synthesis

usiflk PEIcAiso clomq:ﬁsﬁg at 1ehﬂ Wn€l atdpd frat fs Q}adﬁﬁso&pm YHadk @adioisotope is

t hereof . Su si fying ge ncl
prefereRly Aarbpn od’f@ur r‘? S’H‘g'ﬂﬁ? % ¢ @E‘fﬁ %@ac & ioging, (& D-
Tnhﬁﬁhgalﬁh@éil Ia),mpmﬂu rradyl wisocleu rprepag:dpbmjzﬂuatl}" des fleingm-catalyzed
cxc e m&n%uratgxr?n g#e‘il taglda%q%-gzﬁzgi%%rdheXI ; ng ﬁﬁihﬁg tﬁ[ oacetlc acid, or
het(:@ggxeousmlmesiamcmg@ et Eifiumngps cisHgete azpmeﬂuqs‘r ?fdﬂ’(?ﬁ%ate In

adﬂtlorp%lttélﬁ‘l preafs6is Sndtd sBfclel thﬁlH-Hal@g'éh d:iclﬁﬂé’e With tritium gas,
exit wth et hyI ene ox| de 3 ol yox etg en d
S (598 RSO T CLSEHIoAn b S GRS *BPE cropp Ppiegsde, o

one or nore sweetening and/ or fIavorlng agents. 35 WO
2007/ 133561 PCT/ US2007/011135 Syrups and elixirs may
be fornmul ated with sweeteni ng agents, such as

gl ycerol, propylene glycol, 338orbitol or sucrose. Such
formul ati ons may al so conpri se one or nore

denul cents, preservatives, flavoring agents and/or

e

hept adecaet hyl eneoxycgt%fpol B-A0N 7I4|\x.;n product s %PF aryl, heteroaryl,
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A pharnmaceutical conposition may be prepared as a
sterile injectable aqueous or 5 ol eagi nous
w@oepasssson. The active ingredient(s), dependi PQr/os200ne11135
vehi cl e and concentration used, can either be
suspended or dissolved in the vehicle. Such a
conposition may be fornul ated according to the known
art using suitable dispersing, wetting agents and/ or
suspendi ng agents such as those nentioned above. Anobng

apﬂrgﬁlaﬁ‘:ccﬁlgbﬁ'?lllcﬁl yfeaﬂﬁha%ae@@&np&ﬁhé/ ﬁﬁy Sbetd%ﬂt'enEEiMy Qﬁrformed by a
npl oyed are water, 1, 3-butanedjo sol uti oa

radmtquawprcspmamﬁ LA STt Q6 I Ao PEPLS SRR B
sterl I e ed oi Ig, may be enpl oyed as a sol vent or
PHARNM G Nr "t hi s pur pose any bl and fi xed
oi I "maysrdsent enqehtgredso providesdphagnacsytivehemipesitiopocomprising one or
mogé &ﬁ%ﬁ&%%?&dédri\efﬂeﬂfg lth'efEQr wittedthdasPone %ﬁyé&i@%]ceﬁ@ 20¢eBlable carrier
preparation of Injec
mmm Phomaceuting campesﬁms gnay| FOPPHSS, |f%rc°a<|ama1?e§'?ﬁétbi"€f§fs (cg.,

nelaf BEFURE IsXIGR oPilsPlatd Yiifi@éd Bhind)) @abols aﬂﬁn&ﬂ oil, vegetable oil,
di ssolved in the vehicle._ 15 Pharnaceutica

dimebAPiRg rRarhRRydrales e e IR MBAPTSF: BHFEOSE F fegans), mannitl,
pro'ﬁéi&paajum{tg eﬁol;(pep@des orfaiiné @acidalsuchdad plysine, aﬁntmnadantsudhlanng

an repared by nixing th
ageé’ﬁﬁnglé%l geg:?]l‘l r ¥i tg g 28D é it ewﬁw%s sﬁg"o‘f'%g ﬁﬁmac%“mal
coropaditions yret fomeatad dorewaltxelivdry quhgmms ar pshepp @lignals (e.g., companion

anthFg GERbLY Eggsa&dcg% | Iy Lilﬁ‘ﬂ&f Other Q@VE n‘lé?e(ilgﬁs QQQXth Qlccd not) be

ase Sui t abl e excli pl ents i ncl ude,
inchudedis the P}@@@@fﬁub‘fﬁ eEPPosHigIPVidsdRerdme gl ycol s. 20
Con@ﬁ%’n%ab&ﬂﬁal}t %mﬂd@{%ﬂhﬁﬁda? Noel YdRinGRtedYfof ity hﬁ)pﬂibﬂh{tle Gi@ghner of
Inthe formo ol ut suspensi on, or e
s Riraget R, SEER Bl B B GV [P AD e nasal
rectad bfﬁbzﬂént&ﬂl aﬂﬁﬁxﬁ&ﬁitlon us#hmtgrrmparemmmsmtmlherqzm opkidesasubcutaneous,

mt{agnﬂﬁ} o"r"% Vla?fé1 raé f"ﬁ ane a)g%&‘%}é\ 9‘2’3@‘3&%“?“6 P ESRo A mtratheca
andrimyrapreitdnoaliniectiongas well #saing sigulapinjestip er lé@ﬁ’@f‘ f§chaigue. In certain

em%@élﬁlE?tS lc%ﬁ{p@ﬁﬁ@rﬁ@ﬁ’ W SorfrEuRARE Bl B zﬁ'&ﬁ'efé\‘r%d Stfuﬂhrforms include,
exa via sublingual adm nistration (i.

foraea:ﬁmniestablats» BAchss lagness Agreeiscd %IYV%WCPH%S f‘ﬁ%ﬁfﬁé‘ﬁr\?&dm or
gran0Q§, %ﬁ'iuﬁmn( ﬁard %{‘ Soff Mkﬂésyoras@ﬁfﬂﬁ Beélixits.aWithén it 0theér embodiments,
Vess he ton%ue ratf er I?ja g & hthhzgt di gestive
coRpaRons oL pEST HeTET e TEPIRTAR et
f or rﬂdnai)smms mteoedfor arat apswhye furtheb Fetproe cvo At @wre components

suc;h as sw etérﬂ:?% ghgvﬁ?\fgﬂﬁ%g entadé% dih a&&}tsﬁ%@% (B;esa'gltnk\égents in order

m ni strati
to atwids swerlag 499, paiable BseatTEiaRs. Gheklet st fhegpetive ingredient in

adrbdagd W%&Jsciolbgfﬁil c@éﬂtiﬂﬂb ex@fplé%é thifRkaaliable ¥6r tAé maAnufacture of
target site. ntrolled rel

ene
i, (AR XGRS GO er SRl i BN Bro GBERF e PRlveiaht of e
matkeiabive tiblaem(@rcatclMcabhdxaab@dmpt ¢agbonite, fattese, calcium phosphate

or g?]dé{;r;x 8{1/’1915:% Fltg n aensutlagl%c;t & %E dltt?é&%t%g;a%%#tg ghaz Il?]is()%h?’ E{Hg disintegration
ratadrt therenwivemeat pHusge(e.gp epm@@rcloﬁferch;ﬂp@vwe% @lainie P‘Flé @od salts of
ca#ﬂﬁ@éﬁdée‘i’lﬁ%)at&rﬁmg‘ §geﬂtsst‘ﬁ§tt ghpagd th%Lle@Qﬁalmes to the powdered

ormul ation, i'n which at |east one active ingredie

mategial{eh(eigh uTAIEh Bl ARER B SPERS SRh) BESUETSE| FFOsS: xtrose and

la&&.eﬁﬁxﬂmubﬁaduﬂg aEéx&é e&gzbhﬁﬁnetslhe: $tbueate,pealtiirg sﬁ:’ira&g @tebri¢ scid or
arate t

ed at su

Wi CaNGH Y JaOTPE e P e etd (87 Bibulptop. direct
coimpregsion ind wiegramilitioni (THeastdéts map\berungogbet orothexofnav ibagcoated by

th j | east 4 hours, preferably at |east 8
h‘%ﬁ%@%‘%' nore preferably at |east 12 hours. Such

formul ations may 36 WO 2007/133561 PCT/ US2007/011135

generally be prepared using well known technol ogy and

adm ni stered by, for exanpl 4 oral, rectal or

subcut aneous i nplantation, or by inplantation at the

deS|red target S|te Carrlers for use W|th|n such

oy o o
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5 anount of H3 receptor nodul ator contained within a

sustai ned rel ease fornul ati on depends upon, for
wex@npbisel t he site of inplantation, the rate apPdr/us2007/011135

expected duration of release and the nature of the

condition to be treated or prevented. Controlled

rel ease may be achi eved by conbining the active

ingredient(s) with a nmatrix material that itself

alters release rate and/or through the use of a

C ONtERhhigkbrs $hreiBifuse ilrﬁy QRabE Bgasen-{aﬁasrlﬁ}cﬁg'&eﬁmroaﬁéﬁl& abherein the
be vari ed usi n)%]agrret hods., wel | _known i

actiygoingeedisat (SainiXFdr Yith gt BET RN KHREY 38#’ cca}fas%.cﬁbaﬁa%f calcium
phs@aith Bf kadlin), orlat edft ggattm&pwmmherm thepaeriee ingfedizdtlistrhiged with
ze | n coO di;jg additional
wa?eﬁafe I (h aSUtroe ilglgd pgrg%vn 0[; %ln% Al gent s, (d)
al t e*qunglstsha:eoﬂwpc@nmnwthe petiei m#terlaéﬁs}zel aslmvgralretw@ ene or more
suitibiP %xcgéva {1k Xsusﬁe‘?x%ngel enfdf ?é_r’%d'sggluﬁ’ln %ar@Bxﬁthl?y]cellulosc
passageways’ £ rough att ng e anount
methydasfulgre, tsdrmmaiwthﬂeﬁﬂu&smedw Hgipate rsoémra'lmhdme gum
trapRaffSadf Slin i¢had)l QRd dﬁ&%@ﬁd@ bkpezemng Qlge@tX a(a@J ehatdrd1§-occurring
hod of ad ni strat aél% h?' de.with £ 4
ph?w%mf P o0 <PReBoRag rliyet O % AUISIPE gids vt faty acids
sucﬂﬁise[aﬂﬁ)xgaﬁylbﬁaestmite;r@nd)énsith:a mohdistaf@thylane lpaide vttt lodg chain
ahﬁhgh@ a?cogg}g %Qch as %Léa]efﬁggﬁé c':e‘?zlnbl \@gﬁcfensalnt)ﬁ %L‘clfdu@%f Qthylene

22rve 2 o ease f'uncti on,
oxge neﬂabmyalawycrwdwe\reﬂ afforn Hatty aciipand 8 hetigol Sueh pe polyoxyethylene

sorb{teIr ﬁgﬁo%ma{es br cdrREnsaXGH PoBuctPof & e&eéx@dé wgﬂ)pﬁﬁﬁpéiéi‘i derived

such gl yceryl npnosterate oré‘%}t‘ cer di stearate
froppfpttys émémddvéaol anpydrifes 1456 AeRY! 9(‘ ARy BoRE He draueous
hforBrhiy ¥ls6RbAPpHR oty b oked pleervaives) Q;uﬂ'f a$ bﬂxyﬂ ob &gﬁopyl p-

a tabI Al ternatively
N COMCRENE S SIC R RN i
sweet@ang agehts, sugr anubese gphahein.m cr osphere, bead or
pel | n actiHC 1 in a
coat‘?hggl;r}gg s achi g?/efg‘n@’;ﬂg%% ?#?%ﬁ%? theeants?% ts}jugcr:erﬁ1 egtss
vegsyabli ik (18, aaigchtswel alivel ajle s58mE QY B ERCEPL(CH) of 1 againgral il such as

thdeﬁFafﬁrW TRObIRy sehensiBhs ARy c&\@ﬁﬁlX'ﬂH&chgtangﬁQb&Was beeswax, hard

tional ingredients are rior to co
papaffinyor ceyl,algehql. Jwegtenie Agenty a@??é%&@?ﬂﬂ&éﬁ?%%?%ﬁ@%ﬁ jo provide
palafblehgal p’f&iafdt%nd’m&ﬁﬂll sabpeasiotsomayobopretenesdsiyl thé addidion dhan anti-
oxrggmsué] Jhen ?e coated with a barrier agent prior

appl 1 PEATT0n 0T control | ed-rel ease coati ng. Miultiple
c oatlispensile prwders and gragules fuitable £¢rrpseparation of am paUsows Bigpension

bylfe Qﬁ&lﬁ&%@ walle pfré\@@é tHdORA0L irfgPdiBnt 30 adirixGRE tAihNa dlspersmg or
enmbodi nents, a controlled release is achi eved.t

hr
weftfig 4868l arsuspendip®@gent|and qng|os Jaqre @Eﬁif“’ﬁb"eﬁl : “abl%l d‘sgers“‘g or
we@tﬁ%t dgefts taR@lsugpRhdihd Sgdn® B3 SRemplif@t tyv ot Pready @ithided above.
d@ lcontrolled rate in qedf r% {% 150 be present.
A RFP TP Bt P e RPN A 5ROH fRepffymey also be presen
c ontHhatnaageutical mxtphatnonssmarmsnlh foompettd & @f-inswpgomtilnens. The
oil? %E@%@eﬁp %ovg%é?ﬁﬁe @ﬁi ‘3& | v ?xp gn alra%é Grl), 'r?i%ﬁlta] di1¢e. 2., liquid

), i ngs t ha ate rel ease
parafr) or 8 minyER thereefe Suiable e@uglfwss agentic pepdreinturellyapqonging sums
(e.pHaPaORRNLr GoAL hm@sdwlrﬁmm;bc&&nugs eﬂoipaatmek g 99 bean

receptor nodul ator in. the

i, PRESOrB T SO T SR STRLIY P B Beaied) Aphydrides (e
soibltirothgholedi® antl @pmdehsatingl pradicts bhipargateektersidetiest frore fatty acids and

J: | SSO| .
nelf5fiet BB SR 3G a0 af a3 MRision may
alsp gdyprise|ane ¢ inprejseeetpmng amyoriflageringigigentpl e coati ngs may

be enmpl oyed (e.g., to allow release of a portion of
the dose in the stomach and a portion further al ong
the gastrointestinal tract). For exanple, a portion
of active ingredient(s) may3b8e coated over an enteric
coating, and thereby released in the stonmach, while
the rerral nder of actlve 5 |ngred| ent(s) |n the rratrlx

o o T Y 1 o o o oy o o



10

15

20

25

30

35

the G tract. pH dependent coatings include, for
exanpl e, shellac, cellul ose acetate phthal ate,

w@eioyasiasyl acet ate phthal at e, PCT/US2007/011135
hydr oxypr opyl net hyl cel | ul ose pht hal ate, nethacrylic
acid ester copolyners and zein. In certain
enbodi nents, the coating is a hydrophobic materi al,
preferably used in an 10 anount effective to slow the
hydration of the gelling agent follow ng

admigghst raﬁﬁ'é?ﬂlrs Sityt B ERmulRidr Wi QRkdtediBd @Ednd, Such as glycerol,
i ncl ade al kyl . cel | ul oses égﬂg U%l cel I]ul ose or
Prapxien® Byeeh H?}PE%‘I UTUEROES, Stehy forpgations TR ¥se SEPPRIe£Ug o more
dexﬁﬁl’b&ft§ preaﬂ-watiweﬁ‘, ﬂ@@d)r)ﬂg&l‘g&lt{ mdgxr,colpﬂhg/(mtsw ic acid),
p0| é\ goap ageru\(xlcalll CCOI?{I%{)%& ﬁ aPcr %?éddasay gtegﬁ;iﬁg?%mle'aﬁueous or

aci Yers ate ¢ _ '
oleaglhwumehybn nEhehartive irateégnt(@ydﬁm@img/bn thetvihiele\ang cencentration

uséﬁe % %{ty '&e%é é’?lﬁi:cp ff"ldlg é&e Ct‘ﬂQQJeHl@ﬁr Sml y (: P&Bﬂon may be

acryl at acry amoni o net hacr ate
formymdymp@mgam thsa n:étqﬁa»srwtalrle ‘E%Pﬁ@l“ﬁné‘fettmg agents and/or

sué%@ﬁdfﬂérﬁégﬁ%cgdél’\'& tﬁGdedm@:ﬁhMQJ Bk aﬁ%on@'tﬂ& ha:)ébtable vehicles and

nmet hacryl ate cop msrsgy and xt ur

solvgtte it ey ‘Pseﬁinelgé atci Y dustfaned is'gg‘ﬁgﬁ Soffdutigp and isotonic
socﬁﬁrh}dhﬁﬁxldb ublﬁﬁ&t i bChdditéon, berilep Rgetpdits, mACLKMEDAIDYed ag &Mivent or

I TN

syBetictreoreulos digditceridasc dn drld!gom,cfattm ecidrasugh aeplnﬂe#cl% fmd use in the
prépgﬁfl{)ry &t Qtﬁblc %@Hﬁﬁé@(ﬂx adnk 4Bjudsdty fuch ap mcylr?l@)ﬁhe(n&s r1])reservat1ves

I nc or exa he various EUDRAG
ang{pphuffering F&%E?éﬁ‘awagﬁss"M? il yeiF'E,  which may be used

Si Pgilﬁnﬁced%éambl ﬁﬁbdsQﬁhy@s{bﬂﬁﬁjrﬂ@rd&ﬂn tHedothe 6f sh@ﬁosﬂones (eg.,
rel ease pro ccording to the manufacture
for el ST BIor  Suh CETEestop G5 PRERE] OF g R JRe fgvith 2
sulmlmmommtwmmawms tidi Spetid mvordpfaryatempératuyadrimp higipd @t the body

temﬁ%‘i'a%urle W t%grefogpg%ﬁeig P«y ba(gﬁtoape%agé. tHe &}?%ork%nﬁ’&lf excipients

104 7 PEFS | asticl zers
inciusle] ﬁsplr owapld, nedoa Yutter fang padyetdens ghwobut yI sebacat e,

di etdp oQihBKkakcﬁ‘tlﬁhalaﬁoﬁ'@ﬁlbé{iy &ant Eeaf)r%wdta& I ey korﬁn' &f ASlution,
and tri acetl n. Suitable plasticizers for acr

Su PR ST i, can PB ATBRIFRICEES 2y Povdezer e ot an acrosol
usinp/@ Iaola&nﬁddaeﬁrbydnaﬁﬂ . gaaﬁhnﬂdhﬂdordmttbdne ot trichlomyfl udltobidthyhe)

SPLW Fﬁtﬁg]lo to?: I%ng e o] lﬁé € ro?'gcea%n 06t agg%-d% etmined rate.
InsGorrneols| etbasee hepde abiaved gfor ax«“enlgenap aiuwnalplpmih'ewjlsﬁatlon (ie,
athR-Jeﬂl?n&pG)y elbinaRheH £ G/W iU 'acﬁd‘écln%re@iént@y m%ﬁ%ﬁmyrlﬂsdrﬂed via

ormof an aqueous di spersion desired

t he
the-blged ﬁgss%yn@e@rqu tongue fjx&eé §ha§rvub ngmgqsqu)p'aqtb Controlled release
forhffdtiohd @&le fﬁﬁﬁlﬂﬁﬁﬁs Qhichagtd Ua%sdlﬂgﬁlﬁéh & doatePAiR& thdtGlows and/or

de %gg{]eﬁ]ﬁeﬁ!ﬁﬁi 3 @e eneﬂa%ﬁowé gﬁr?xansg?{] ?rwn d?agEtH, %ddmlfustered by, for
exm;ne,r oral, réckdtor sulscuchn&msllmuptaaout roa by achplantatiem eh e dargeteite. In

generaq %oca&nh'nlged {'Llc{age atugﬁ] I‘ggg]g %f fﬁ%hmﬁ%ﬁ&/&] ozﬁﬁlg I'lha%Sdelays

eformn erla I'nclu I c polyners,
dlsgquqata)g qubm@rkw tbe Ishgoingestingl @'agt {())r implantatiori site) and thereby

prJW&E 9&\4&&%8%#5/ L&@Jndealam ovelcglo'nﬂércb%ﬁo@ t O8¢ §pe of controlled-

synt heti C wat er-sol ubl e yners (e %
relﬁqg,p WFHW99 iS5 abquagﬁg-relga‘ss ggmp‘aﬂ%dn which at least one active ingredient
is EEMtiyivduRly] rBtjéﬁsfeG loivetangerda bf it e b lRyhsesme rai i me}aaumttm therapeutic

3561 P U 007/ 01113 o i
agﬁ'ngl %’r& )Q?e? gg %uc rate th o§ % las % énce t?atlog ma dntamed within

SAEENAY | sacc ar
theaathkmbéuticaerge, bt tetow mxtcelpm |0w1 ayper@sl of| ltW"h@}d‘i w‘b feastef hours,
pr&%%l&Qk llézﬁgt g ﬁblﬁ'@%d%& 'pﬂgermy at RE4UTERRAE SichTBfnfulations may
orifices, which may be forned ny nmethods such as
t hose descrlbed in US Patent Nos. 3,845, 770;
4,034, 758; 4,077,407; 4,0886864; 4,783,337 and
5,071,607. Controlled-rel ease may al so be achi eved 5
through the use of transdernal patches usi ng

M T o LIS PN 2 "
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Furt her exanples of controlled rel ease fornul ati ons,

and conponents thereof, may be found, for exanple, in
wodorPassnt Nos. 4,572,833; 4,587,117; 4,606, 90BCT/US2007/011135

4,610, 870; 4,684,516; 4,777,049; 4,994, 276;

4,996, 058; 5,128, 143; 5,202,128; 5,376, 384; 5, 384, 133;

10 5, 445, 829; 5,510,119; 5,618,560; 5,643, 604,

5,891, 474; 5,958, 456; 6, 039, 980; 6, 143, 353;

6, 126, 969; 6, 156, 342; 6,197, 347; 6, 387,394; 6, 399, 096;
ger@rﬂlgz)eg@&)are@ 2thg, vgegﬁho@nggcgmgggy ancﬁacﬂagihggg:ﬂ 1 by, 5021' ;xample oral,
recgh i beHsiea AR OB roF BT B FEo i A T LSO G Lo for
usebyhtlﬁlﬁfs&cﬂefmﬁﬁurﬁﬁcrnslahsblbaamhlhb@ afd minealse bpbiodegradablyf preferably
the t%rlttilﬁt&olneQm{lgee ! e%?a%gglg t%\)gf of %@ r(!:cg t%{j mokhlgf&r 'i'é?cagé The

m ni tratlon
amoartd aﬁdrecmqswmtqraoeiameﬁa\ythbba sustpined jrelaase forppdptign (dgpends

up(tn ot qumﬁl@ &K El@of"}ﬁlpfaﬁta(lgn Ghe ratednd ¥dpachidduf4bh @PreldaSe and the

non- humah ani mal s 1 ncl udi ng conpani on ani mals (such as
natyesps therrenditiensto bgtigated grevsdted.  Ani nal feed and

- dri rdshﬁené&aie&asecﬂa@@smtcme% BB Yorisining tha hatve dngredibing) with a
g RGO B BB YR e B APPt Hrpoa e d g §igonttTies retease

comgv i e¢ltast oate 26h e w&dtusmgenqtmup c@ﬂltlmownas thee gut, amplyding (a)

vargmg tﬁcglﬂ a:‘c% (eg? (él.I cg)rrr rggq%rgéfec%gﬁll% hﬂ Qe It Qﬁe ar%iﬂﬁ%gﬁler of addition
of phatiaizer dw i evaling, donjpoluiing addigipngl eWF@erm Gl ph gelgpse-modifying
agénl&e r(?pﬁi:&'lh% 2 yon?ﬂogﬁl@ﬁ | VRt AR tor PRI IcOMAD| bﬁ tHeahht8R; and (e)

escri above. Ebsa e or ns rovi Qi n
praveliag enc gwﬁ@ PRPBRTERY (HhroBeM theg e hebotlt gt 2 i 303, receptor
modiilafeg kamleéd bﬁﬂm aRisgined lﬁﬂéasd frmaleop dgfeady gobn( fp@xsmple, the

T T e

rel¢dseandthe natme Oﬁﬂtz spndifion to be prmm@f@r%t/eslieﬁgl e dosage form
Wi |y %Fﬁ%ﬂg' Rich RN P oA ndt &I §@ontﬁﬂ@d-tra€ase function,
particul a of adm ni stration. Dosage unit forns
is gpap@ty lany magariehihat sPporethe fRERYR m&llséle{lt(% Forgamplefole delay
maferidl Slﬂﬂ'ﬁ&E Eﬁsklr}"l foRosidate Qr lglgheryd NistéRRAtE nﬂﬁrefxe Eﬁhbioyedl Active

ng,. to 5 ctive 1ngredient

inEERaN ) Y b° ROEDET PTERTT MaRgpL P o JaCktiph pT gifyfosage form
(e gzax tablet)l anwﬁﬁnm;t io i additioh, adeipeingrediomt(s) anay de icedtgd of the surface
of % 8 1c1re,n%'anuq ulgere %mgriogph%pet Ibé/adt(* agﬁet%? c§8&g§g% Eh% rf)atrlx material.
Sutteabating mmbtandwlmeétbyo¢orwné10pat me'ms sqeh@Stbwsmh\dns the active

ingr Qdrf(s) A VRALR B et dufthble tshﬁ/eﬁtaﬁﬁd Qf)ra?%gr eUpﬂBmall@rnEddxtlonal
si mul taneous treatnent, suc

inggerienis e g5 PHAGIOSQIUNSE €6~ O aﬁsﬁbblﬁgﬁ”ﬁ Bete arovogadgie t te
matiiOREGRAINY td Edtet tHe Blutionf 0 Théihtritl IR Beedpate@ with a barrier agent
pngrrs téoabl | ?:Qtile(c%ou rg’%)lilg(y geltlc%ge tcgat Enlgggléd?ﬂl (l:eg L ?eedd agxx mbg may, if
degiedyiwsntiperiatedrtopeheratsdividagb doshgr formeat i ng c o n d itions

res qurl:%{‘t}ﬁﬁ éﬂbodhﬁerﬁ@%@&ﬁoﬂg@ GHleAL | i@ MachieR&d ﬁﬁ“}lﬁ@l tHROSR of a

specifically recit erein .g., attention
commpll ooy /CPuTHA( pETI Rty 07 GETTeleatects Rfive ingredient(s) at a

corttdRA trht® Nn G hiddul tmdAPO! aThd ¢oritiolled $€léade coating should be a strong,
schi zophreni.a, a co ﬁ i ve disorder
?Ba c

coRBATS T THAT IS RRARbIe S HEREPE P & 418 o PR B s agn e

inead Jrﬁrt&ikcfrd’eh IQuatihgs, that@egulge reldasd oftthe H3iredeptos syodalatve imghude pH-

in &Pg‘@gﬂ coa r%uﬁ%g P?-dep Qr(i;‘tl (!‘Ss{xrrlgg h?c%algg); be %E%i g)sxgﬂzgie) H3 receptor

mddakicage mepmmmmm W,f%ﬂc w@wr(a/ﬂlicbr@%’dh?) fgrawlagion to pass intact
tthQéﬁ {ﬂé &6fnach 43alisko M PN iAEstiFe rﬁhe@@ﬁx@@&atiﬂﬁ IdisSolves and the contents
conprising a therapeutically effective anount of at
| east one H3 receptor nodul ator as described herein
and instructions (e.g., labé&lFing) indicating that the
cont ai ned conposition is to be used for treating a
condition responsive to H3 receptor
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nodul ation in the patient. METHODS OF USE 10 H3 -

receptor nodul ators provided herein nmay be used to
w@bkdoen3met i vity and/or activation of H3 receppCr/ESion7/e11135

variety of contexts, both in vitro and in vivo. Wthin

certain aspects, H3 receptor nodul ators may be used

to inhibit or enhance (preferably to inhibit) H3

receptor activity in vitro or in vivo. In general,

such met hods conprise the step of contacting a H3

ard £EEBLPEy Wk bBdPN Qt »Qfll Mpﬁarkﬁ th& GRIMEE cé’@ﬂgﬂ RhPbSemployed (e.g.,
provi deoly her ein, $ous sol uti oan and un

d
to GURMITEIFBAROTGR FBFOR OF 18,145 P 45 BPmBT i) POTPCF Hurg alons the
gadtRaREtad tiegulred &{a(rﬁ))e, hqboi'tﬁm df@étﬁ)l@tlﬁ)gredla_the:) hidy be ceppédover an

en{crﬁfé?c!o?ér?gr, (ad'%if?! {eg tI'C eé&:lgl esterrrr%%hgt eilec ?%r%arugf Pt active
ingaetiénis) i theymairixrcre uwmg:tctddw ths sayrlv-'pmavngll enfl jefeased further down
theEéPtrrg%'t pﬂhepexﬁ% t@at&mﬁg ﬁpﬁl@({ argae RhERE néellhﬂsesﬁleﬁl{e' [ﬁ’lﬂmalatc

or suspension an |so menbrane or cel
bmpha%tmnl)thaléip, Mrcacyewprlme@nrlce\mp@owlﬁh% degthacrylic scid ester
co;Wl}rhérE‘a fin errbodl rrent S, 20 the H3 receptor is
M. LN R R
anBﬁﬂch]kabJeyo slowaholiydrmioe ofthe geltispagent folldwingtadmmismatdon. Suitable
. stere atien n an nt ch
RS, CHSERRA Sk D SRR GUCT LRI
caﬁbbxumhtIQﬂCdlhbsef)mqllehse ethers cclhétrsa petens,u agpylic polyetsdegy eoly(acryhc
acﬁ? ?&?%@acéﬂ tm&) 'a% cm‘a&ﬁ Oﬁﬁl ﬂ{et}ﬁ[:ryhgsaﬁ:ad cogolymerso methyl

nanonol’ar or |ess; nor.é pre era

ly
m%‘@ﬁﬁ’r‘ﬂﬁ a?pownqr%seéhoxsGﬂwbﬁ’s%?rakateércywqt@é Fethpgrylate, methacrylic

acmanaﬂmeafop&fymlexe $Sly(1hdthyl ChelABHTERY) Aol Rirylf)ige, gﬁﬁfomo methacrylate
tere aa

I b dm d
coS AL syl SISO, TR SRR 8 FSlBRe) an
ghicélyb nieltatrymtargdpotymeas) cind innxtsmfitmfomwmg, Repsssentitive afjueous
dlsggl/swgs ofl thg' %Ylgl’osmglﬁh@%r%gargsle,}ﬁ% ﬁ%%%’[% F@\E& 'C\S%yf’hﬁgcyelphla,

tin an al ration O
PA)angd SUW@)(Cmm‘entlm%n\)’est Point, ) beth Ofﬁevhrf@ can be applied to

thd £Lﬁ>§ltr§éj ac‘!@o“?n@fbethg rmaﬂﬁfa@tu}égs §REERIoRE. Rgﬁ'éleﬁ{aﬁ{'es acryhc polymers
provi ded herej n. resent jnvention_furth

'"‘iﬁ‘l"’(?vf"d sxarsgls, ﬁbedgafroaf EPP@&Q‘EF@ KohmiAmegise. ?'é%a&a% N8 rolymers,
whikh HRg et ﬁHedI"HMEJI} ak iip rbom‘thhdnﬂ dégeadiag rinethe dekirddheelease profile,
g $seg,tt | nvent ‘s the term"treatment” enconpasses
B RE E%g\’%’é" yll g treat ment and synptonatic
t r edfheepltysical pmprh@i ofidostingsntiyt bemprisgpiry lagesoie dispersion of a
hy%%?f?&b?c aBri r}ﬁ%beoiﬁmg SGVB9% adli{t‘loﬁ’ bf6fe drQndtk $1a8Mtizers. Suitable

or re erity o sy t onms
plqsh@pq;péqn #lieyl( ¢ellglosesginglude, { fap em@ utgly p%@(@ﬁ;s digthyl phthalate,
tri@hHftrated txﬂﬁ@_l}l CRraftunt Afac&@ Suithtle ala@uoquermf &ry1Rpobmers include,

s onditiqn is onsi rec
tor it e 39 S suSH Pt ER RS ant o P e phvnatae,
pobyethiylen¢ ylyadls, ifdopykee plycol, dietbylaphthakges casfor bihand digcefid
2007&%%%&&%ng% Mﬁ%%qyeo gﬁ &ngm éonb&t{oﬁﬁemaues, such
|gan present oCca or I a i on of
as by sepyve inhe fprmpf ap es'eﬂ% disperepn- eVl d&P'F"é‘n ﬂ‘GfWP‘Ff@ may comprise

pofRfichARIsWr 18 faciifRle QBleisB &fQtive MmpelieftoNPdrkd amsc}rmr)elbe:ay be
di agnosed_and noni t ored %ﬁ r\% Gl ter a that have .bee €N a1 that
g%“sf?ta‘bl’br WRibnqvp prthodsy incluging ri’fig‘“ﬂw OTE3fis FJROTERfHipRaterial tha
is digsonadd] &atac@dd 0 laaa&dcﬂ‘brmmemahmlgandhd enverphroait of wed hCertam such
poFdeo %ﬁwg ma%erf ﬂgiurgtg ggdr?%lﬂ? %g{]glﬁhlag q1§'dxt§;l%llfﬁéeﬂuloses (e.g.,
hydroaygybeyimetBpiccliubesal c@lllalosqjleﬁmsd esyyatheticn ateatiselgble polymers (e.g.,
poﬂrvnﬁ p?lﬁ%il&fngs lefoss-IMRAT b AThIPrrdMEEA LAl PolyelhyRAE tdx@R), water-
coronary heart di sease and stroke; Cancer (e.g.,
endonetrial, breast, prostate and col on cancer,

cut aneous carci noma, medul | .38y
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10 thyroid carci noma and nel anoma); Metabolic
di sorders including inpaired glucose tol erance,
waelymbiipaseaen a, and di abetes (e.g., non-insul PET/US2007/011135
dependent di abetes nellitus); |nmune conditions and
di sorders including osteoarthritis, allergy (e.g.,
allergic rhinitis), and inflamation; 15 Respiratory
condi tions including nasal congestion, upper airway
al l ergic response, asthma and chronic obstructive
solRble PBIIAEMrosk, Sﬁﬁﬁﬁ:deﬂrﬁl&fo@@ﬁ&hﬂﬁfz@ﬁﬂcﬂﬂm iétilRalts) e\]temahvely, or
makefuln or_arou

. regulation o
in @E%P?raﬁxcceonn'o{ eﬁis Te%a? n ﬁ% gglp{ éB%lk/l de or more (v) %acesp wquch may be
forpedeny mettdods| aep adi mmedassnbesluthastaomdﬁqa \BeB44 /0 AB34,758;

- 4, 0%'7%89' 5‘ 6§83844EQ§%3 6?7 gnd 5%% Eé7 W?;ohm%%ﬂqglc Zr.%hﬂﬁ@ be achieved

inso
thrhygieﬁxs @mrp&traneﬂqrmalopamhe& hxymawps\reewabtesw (see, e.g., US Patent

NS4 $8o9%a NOS, parasommias including nightnare
|sorga? sl eep terror disorder, s|eep disorders

sec it exapplegefsoptelicdeleass formuationt At copmeasntyitegf, may be
foldid$ %d exempled irs UDS t ke - Nl ug 812,838 £ e 8t 13 0 deBop, 98t 1)600,870;

BT g g ey S0 0L

5.445905116,550.1 % | BIG0GAA HON a8 10740 5,968,436 @39,%910 6143353,

6,128 9% h!é’%f‘ﬁ‘idﬂzky 8587 5. Q@%’ﬁo@b“k%f b6ba|614"7af96 81ads 493;
e C\S’

|rf| ’I gn r one; i sorders 1 nclud

6.4%) 950 6506 Yy BEIREV 905,719 S22 6,92 IRBr AR 11,217 cach of

wtﬁ&hsisq{&ebm ifdoRldtfled b Rifbr@RYfor 8 itdadhifS of EHRNPrepaFdtidi Sof controlted
di sorders, attention deficit disorder, attention

'CIG%SH esgc fMer activity disorder, bipolar disorder,
depriasfidition t6esY 0gethe owite tis, atm:bs assiey ©f admrmaﬁasbxv ea compound

pr«gv:i%e%&)g%gd msg rfcle ?Z] o ehnrl ergllesaag% IH ntgroaddno? gn¥lg£ %vgt?r (egjtf&oﬂlmlmsmnon

to pey-biynat animald m!;ﬂudda! Con!nauhn asinly @uahoagrdogs grd cats) and livestock).

. l | i akes in
AdifFReL %Mnﬁoq’?agé} gggpgﬁﬂ;éﬂ@rﬁaﬁy m&{atg@;d bt thé Snifhal tak

age-rel at uncti on scl erosi s,
anpagpriepriaie uantity efethe eompysitienialase’ “§thdFss‘B§s ét BAY k¢ e convenient to

proEARISERIRSIST 2\EprethixFbHR1dRion té il 61 drﬁmu{gava@sr,

g STiA? y2DUS s ReULATCRl Lot PR bRfimaceutica
cofn@b:h@thiﬁatr levedd prdvidingos derapegically affective epbﬁtatupgnl @dministration, as

ﬁcn%gé ag S ﬁ;%% 58 eorbap,ga@agggaosqgé%‘eggse gggaa% Irﬁg,ﬁga@)uﬁﬁ mg 9 about
149 ert&ms}qﬂggrm oft hody weight pardavatrel Pedfrrst (s B2 Ta d e@dlt 78 per

hutrﬁﬁ'pgﬁ&nt pérl a6 2[@1@%415’93355@-&%@4&%?%1 J:r;l@":be combined with the

Vesti bul ar dysunction Menj.er e
cagjer FajpEals t%tﬁEPdH‘EFt 2 SRele |d8Rar$§§%‘3“ WiyaY‘ﬁy E’ 3‘“3 upon the host treated
and el @mmtaamysd@aﬂ aanmﬁsmuﬁ opadaBé ampams) geﬁzﬁdlly t@tain between from

Sept t
abﬂ;g if & ?_'g oub% gu%rg &r;}%g' nﬁné,]toq ga an eceefﬁrggem a/dlurn?Eo g(ﬁ) mg, of
anabtive ingredientn Icwill i ynderstyodi hrevevey, thebthp optirdal qgmﬁvr @yiparticular
pala%[t %f‘ d@;{eﬁg ﬂF&pa %}hw &aftdctéltst ﬁ&hanﬂg t}Qeafcﬁﬁ{yt ofthe éik@'n%l‘: compound

enti on Icit yperact|V|ty drsord

mpddyied.ohhrasnbedy weighbgsnerphisalth. sy anedigt of 1 patient; #hq me and route

of Ciﬁlﬁxﬂhfsﬁé&ﬁm% RRA I § et éx.cr@iéh4 @@)S)Slmlmag&cﬁlls E@eatrﬂélft CohoBPsy a drug
allergic rhinitis, vertigo, tion ness

coRPiTHERS @R BRE AP REYEY o8 U SEREWS BUFRE Aogfeging tresment.

Orftins® a&sagesob@'sbeteﬁtabléﬂhedﬁswtduﬁqp testirg rmod procefiusds éltat are well known
fatl and fatigue-related disorders such as

s}f eep/ f at i gue di sorders,
Pharmaceutical compositions may be packaged for treating conditions responsive to

H3 receptor modulation, including those specifically recited herein (e.g., attention deficit

39
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sl eep inpai rnent due to perinenopausal hornonal

shifts, Parkinson' s-related fatigue, nmultiple
wa@eloensssss-rel ated fati gue, and chenot her apy- i POUTSH07/011135

fatigue. Treatnent regimens may vary depending on the

conmpound used and the particular condition to be

treated. However, for treatnent of nost disorders, a

frequency of administration of 4 tines daily or |ess

is preferred. 15 In general, a dosage reginen of 2

dnsfokdzﬁsan&&iohmeﬁ&t ASefachvigf mgdr@éii, scmzt,lshraﬁw @gﬁiaye diecr&rqsuch as

rticul arl ferred. 1.t will und
AP SRR iSEch PYEe it BEpE <0 L fge: moion
sickfgb,NE hefmory dlgrdpasich cis | Adehepadrls alideass, Phrkibspres disegserobasity, an
eaé%hgt%%roéro%%euné{s I‘ag?aéycg ggg'[nﬁct,eel&gcaz%%\ébtt%nso I:orhl%}ge a container
hotyisreeens ortreerk tdosags elxuts cQjmmsmgta ﬂrerae«futl&%lhd ?ff@tl]’%@m?}{m of at least

onE %trgcegfor AREHoS b Adsira nalfh aﬁ@tn%trgé’uo%%( & £ 1aBdlingPinbiBating that
onbi nation 20 and the severltx of the particul ar

thwfgléaaw PPEFIGER Hytorhrersshor el @ﬁahéf’&‘i‘mrt FraPqusive &3 Haifgeeptor
mdBuldtiBy i HOpRieaMf f i ci ent to provide effective therapy

is preferred. Patients may generally be nonitored for
Mth&nnpemmec ef fectiveness using nedical or veterinary

criteria suitab [ r

TS e B b Fat® h;ggng%d e hhgnbéo B6001d il G andror
activatioh of BB geqeptovd idedvanietyedf| Woways ﬂ@tmze\dtrmmdﬂnrwvoz 5Within certain
as&ggbhg 3l eABr MmB&NIABY thi bel 383 {of iRRbABH Enﬂﬁc&@ﬁ@érﬁﬁl? &)Slnhlblt) H3

ar e responS|ve to H3 recep tor nDduIatlon
TeqeRior PHIYEY ImBBY O Wi 1 BSRREH %hﬂ}eﬁﬁ’éf SRS F‘%ﬁf;ﬁp °£ cppjacting
a mﬁ&eaﬂtwmﬂp&w @iridre H3Se@pior ﬁio&ﬁl%fs(ibrbﬁdcﬁi hpadin, 6N bqueba@lution

cond 1 her ape c.a
anf i ap TSR RIP Tt P 1ol SFtng e KR aiated mytpor o B
re@poandtehHB apeptor omaiylamr(s)mye peneptlg querent at 4 [gencestmation that is
SUH{}?CEI%C gl%'li?kec&? ex k’t Qd?ng Qétlvff?xn Qﬁr@ﬂlﬁn‘@' L %599 prowded in
separately in elther ord be "appar ent
Extamate admmfampemmwp@mrmnh@énwomy susamswnéea ffogn isolated

méhkb?@neq}? el PlePhratidil) &6t in PEQIANE SNENIAREHI OV AKIB RErSain embodiments,
suitable for use in such conbi nation therag}t mclycl1
qe e aqueous

thg §p méR'é?ﬁbﬁ Rresenhi HPANEDY (7 8a SERFESSSd BK @3 P ERt Gl an

soRifibh R)ARIAY Rasd. VIBeREBIA 6ne diithdrel 813 repn trbdulators are administered to
+ BT P IHEPB HR R AOlBe vt
fluid oDt paticht faba themapettically wifentive Concenteation élmat det mctpmolar or less;
pr%t:égl?g‘)%b n%oxﬂél&te&t lk:égnF{xot")é'lsprgféialbBJ foo%ﬂ%éﬁﬁ brV iegsy 50 nanomolar or

an antlps chotic agent or an anti-ob eSIt
lessghpanoppler ghiese o1 0 paramnlasor ﬂﬁsauF%rt BrEplee ﬁfcésceﬁ?o‘sﬂé may be

adﬁ{uﬂ&&e@&t 53@&&%&%&@@&%@ mga@ajw;s wexg‘aquaabnyoess \thainl5 mg/kg
e use

anflg SPRERPRESE 7 a3 DR Ot s SRt ELDO0TY 1o iy e e

assdkssel by ﬂabctmgdnaeasmn dfafsyaptoat (e.gy neneoneEstenting) in a patient being
tre% {i%t%lo?le gprgg}etfrfxgt?ept(?%dﬁﬁ&)g FFB%H ﬂé]‘ein.r ece ptor
agoni sts I nc exanpl e, loratadine .
( CL ARIETHrSSEN) invention @prgleagqo”@es (n@bm NEX‘F‘M“S conditions responsive to
u3 %%t@&?g&ﬂ&&AWMMom of &el ﬂréséhﬂﬁvéxﬁxmtﬁg% "treatment"

recept or  antagoni sts include ebastin
enfESP £ D Heb SR PO i, BVt B ZPEoTaIS PRRTRE: cier of which

m#BZ EropHyRtic (e mefvpd1the @ften 6f sydrptaniy) hemdémm@pnt delay or reduce
th‘gc:j %c%grg&:ﬁ)lf gfrg%o%@roq':zﬁeg%pgegncg ie, a e)élg/eg%ng.%tg o&%m bid ms N& ‘order to reduce
the sevesityh anzd/med'aniibn pf |S¥Jeﬂ>tems)m e confidnoise’se apynswe to H3 receptor
mbdd ti%p‘e{’ftdf & AIEBESHYy 1Hﬁ)%rdpﬁat@%§hﬂa$ﬂ B9 rdcBR6:2 Rgardless of the

Include, for exanple,  leptin, leptin receptor

agoni sts, nelanin concentrating hornone (MCH) receptor

antagoni sts, 10 nel anocortin receptor 3 (MZ3)

agoni sts, nelanocortin recepifor 4 (MC4) agoni sts,

nmel anocyte stinmul ati ng hornone (MSH) agoni sts, cocai ne

and anphet am ne regul at ed
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transcript (CART) agonists, dipeptidyl am nopeptidase
inhibitors, a gromh hornone secretagogue, beta-3
w@eioensdsgi ¢ agoni sts, 5HT-2 agoni sts, orexin PCT/US2007/011135

ant agoni sts, neuropeptide Yj or Y5 antagonists, tunor
necrosis factor (TNF) agonists, gal anin antagoni sts,
urocortin 15 agoni sts, chol ecystokinin (CCK) agonists,
GL.P-1 agoni sts, serotonin (5117) agonists, bonbesin
agoni sts, CB 1 antagoni sts such as rinonabant, growth

anlaeﬁmm r&é;&&t figdnd Gréae 10&UG NarfPor A flod@@lhtidh 6 H3 receptor activity-

acen lac e rovvth hor none rel eas
el RGeS Ber BBion TR BB BEES A SPTdigons mey be
digghade@ iafd Znodftorsd @uﬁE cdtetia t}&_) hamjlpdeateetalsl;sheﬂ)mam @g. Patients may
mc?&f qru%ag% drgnn'xgs%atat%d { %%am %Jl%lﬁ%:ag(g ?’)‘/'?Sggrﬂﬁg‘g’¥th ?ggaié‘scﬁ &icribed
abewl esti pol, clofibrate, gem‘i brozil, |ovastatin,

pr a\@(ﬁﬁﬁfoh&hatsalr@?é%ﬁbé 12 pregwodﬁfanon include, for example:
dextrot hyroxine), 11 pase/anylase inhibitors,

Caplip ¥y b ndisIAsp| f”éP‘ét”érat!i%fP?%?%% WPERPEIgP. mpppsAdipl infarction,

NBsHhary Rdat, digetdeiaR@btebky; I ecept or (RXR) nodul ators,
TR— eta gou r el at ed rote
e ek PO Sres R P B oS G e, mecutary
emmid cardinontd #AdImelagiolmiagry neur ot r ophi ¢ factor,
[ r
L SRLERA E8bE 15 AL oA W BIAL I T s
f mmul(nd@ndatg@mbs@smelheﬁ) esentative such agents
ImhitGé BotRIitidn® and EXGERS SnclulidpUdstedRtidfis, sIR¥dya@l!, WNagicBinitis), and
dext r oanphet am ne, anphetam ne, orlistat, “mazindol,
pHEATERHPHe, phendi net razi ne, di et hyl propi on,
Reﬁﬁltkﬁbfﬁbbﬂmlonb iHolud{ig dasal t@igkstidfipipper Zrdy all@pic pesponse, asthma and
Aﬂﬁﬁhégﬁrt gtyvsel v ongeréageut ic agents for use in
i er apyryl ncrude, for 30 exanpl e,
Digedas Bisockted svltb Mea@amrmf@wb @hd vakefnlotss] or arpysal a3id, vigilance,
P | ol |
i nmgfeﬁ%“ | R e BROALA) loPBIRLE B8 dnime
cémpémﬁ% S)eﬁﬁfﬂ ot work slepm @p3pider), nseipig (¢-gy primary msomnia),

qwd?ﬁ@tgd i1 ﬁémﬁﬁnhlﬂfaﬂllan rEﬁﬁrﬁ'slb@b ‘Bhﬁﬂﬁﬁ'dygkloﬁﬁiﬁeﬂes Spkbomnnias
|T€ I ne I ne, nic

n
P neiyling; R (AR SRE JErors AT SRy S5 dpendary to
S tepinesaion, choxia®asil/or otherapindtil disoysieanod subsamat-mdaxcatt gle¢prdisorder;
=PRI ORI 0L Ty BRSO R R SRS
Dig¢stive pysteann and ghstroiptesting} disavgiers| ingliding| gellpladder disease, ulcer, hyper-
f ald wybmmhwf ﬂfengsg@&mestﬁﬁma%ﬁﬁd%mmmwd kﬁﬁf&lﬁe’ s or

schi Z0p hreni'a - serotonin receptor %3
CNip ol Sepludesrhopep (0% /hopa-2fEr ity ot mq o 'g'&FﬁY%‘F §Y§§ﬁ& migraine,
agirRgeN | ssiztires, nﬁimkﬂoﬁé Nmb&L @bfiersanttagivni ddfit disorder, attention
%Acgrlgllpere%%f_ty) cﬁ%oﬁ eé,ggl (():lgr Esﬂsg tg{, Q SCI I'réssrboel'llH I?naz‘%%‘cggsorgers ObSCSSlVC
rredrmlxlmvm disonlen psthzoglggna,s tggramad vergigo, motion sickness, dementia,
n %ﬁlﬁ% Agtich % v emdﬂ)s§l9[1gﬁ5 SdlSOI‘&éll C Quc"ﬁsasAl'erB eéc@ﬁ{tlvg, impairment),

denment i a, ni Cot| nic agoni Sts, mjscarl ni c agfnts
alsew}gc Idefigits creraerys deficih (8-t ABETelatad fTRRRY naYStwetipo multiple
5504, Phkinsb diSeadd)PlIgheinSeds hlSSﬁH’thl&h&%uﬁh@é’eﬁﬁﬁh%sorders,

P i G S -

ngﬂﬁﬁunreephr ine reuptake inhibitor. Such agents
Fah Cl %Indeﬁatl%}%[relgéa %Lr%b slxé‘hoggesqée @atl & ﬁlts%(a‘l—:ﬁs r&gﬁe% 1mpamnent due to

|ne cit

anm@gmusﬂv@r@wé rsbtﬁss Patﬂtﬁﬁ?fé%@‘ﬂ“ﬁ’t fa\‘ﬁéueag@ml@e fsslcma!a?é clated
| st RhdéHehBiherabfficasid fafiglelde GABAer gi ¢ agents. 10

O her therapeutic agents suitable for conbination

therapy include, for exanple, agents that nodify

chol inergic transm ssion (e4d., 5-HI6 antagonists), M
muscarini c agonists, M nuscarinic antagonists and

acetyl cholinesterase inhibitors.
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Sui t abl e doses for H3 receptor nodul ator within such

conbi nation therapy are generally as described above.
wmomes3amend net hods of administration of other PCT/US2007/011135

therapeutic 15 agents can be found, for exanple, in

the manufacturer's instructions in the Physician's

Desk Reference. In certain enbodi nents, the

combi nation adm nistration of a H3 receptor nodul ator

with the second therapeutic agent results in a

V@l iy icidn (26 Minsagedisthsd, Bezifi@s andimotidevicknessy;i c

ent uired to roduc utic effect (i.
Paﬁ‘g(agcfrg]ég@‘af%yf’ﬂg ‘cl{aﬁg ‘ggﬁl‘l cally effecti ve
SeptiahoéR; and hus, preferably, t he dosage of second
Gl her apeuti c agent in 20 a conbi nati on or conbi nation

‘‘8atment method is | ess than the maxi num dose advi sed

by Hhecepormhaiviataremay Sirthercheiusedstorenhdngea pitieptrccogaitivhapility-

therg ng%lll Qm@&ﬁrﬂ&nty\”c&lﬂﬁ%d:?ﬁ@bﬁg@ﬁérgﬂ areA6kBd 1Y 5dat Ateh@6h deficit
of a recegtor nodul at or. More preferably thi

dlsewaggem@mdé git bwgﬁcwwefvmﬁdermswéwﬂv@% raaeasvth%élémf*ﬂéﬁmh as

mild cdgantlvaﬁhdpdih@ﬁbyepﬁreﬁsfyﬁﬁﬁ’@hﬁie, ﬂaﬁﬁfepﬁ)h anerg{c&hﬁnftlst hﬁ&tlgo motion
ose

Xi mum dose, e d
S B B SR B Sal. FHARRe ok HRary,
camyuiidadﬁrmﬂretez&aﬁm driddfatigac-oelated Hisordere @uthas algepifatigweshsorders,

l St d ultiple

sle%g% P él-gn % %q &%élﬂg&g?ﬁg{ftﬁbﬂﬁcfiﬁap éf?sag%argirng(%r{ sa{eiﬁ%tﬁ f?fgé@ multipl

sclwslagelatadréa}we,@d Isberpetherpryoindyesd datiguer Treatens Hegiers)may vary

deﬂéndtr&eoncﬁmbﬁ%dngrhs&ﬁﬁrgﬁ@le %Qm@iti:lﬂﬂd&ifﬁlt{oﬂﬁo gﬁ&ieﬁt@di However for
cre

f ect nra simla e
treé‘i’ﬂf“b?ft Lgisufier. Ry o ?ﬁg?‘aﬁ‘é‘tﬂ‘ﬁ“é’f SRS A a5 5 Grpreterred
Intgbﬁeralpembdgatrbgﬁaen P 21 ﬁlné‘sedzﬁl&l 18 njivre fpedferedd, emho[dicemrdas dosing

nbi t,rat f
AR T TN TS0 g, T TG s e
treameongingnelir by patddayipateno méll depend uporHs vaniety @ fagtors including
th{fﬁc%%tgto? b %@tgﬁg @gm?&ﬁmﬁl%lo‘%cb Ghe L&e %W%igﬁt %gl?e%lsheélﬁl sex,

ne pa er In Separate cont al Nérs
digtj titn¢ af ﬂq@nq@mwag@u@rof iafmimigratieend mie af FreErtigs, diug combination

anBitid Yeriff ofOle pafticimf ﬁlsezl'B uh@&giﬂﬁg)ih ul @t gb?l&aﬁﬂﬂe Gﬁ:eof the

or nore other therapeut nts. err
i doe SPIGIoRt BT Bye SRl CaaHrR EPrarTeh Henoys T goneraily be
mdaiitbted, for thppke, effeatientss using indidal WeycterimaryCenitedd suitable for the

ge conprises a | abel bearing

congg(g'dﬁel%n&esataed o??re@@n‘%%iﬁat the one or nore H3 receptor

nmod uWithioraghex rvgpqgﬁeﬂérremtoe modhletors previdpd hetein mgehe ysed within
cofbfnaliéh %ra})gkﬁp theoaeithent $f0fonaftibnykhad QRS kesgSRbBE to H3 receptor

PCT/ US2007/ 011135 the treatnment. of attent | %25 defic
megulagippeas deseribechiboys; Wathinciueh AypRipatiop; TRy afSdreraler modulator
is 8iHinZQpdd BN Paticht AQFWith ¥ Secdhd Eetpeut{cSagetit thst iNinbda H3 receptor
R 58/ BELPSRicy SEg B R sy v presen i e
samb pharessgutical wemposjtial gomajebe gimuhlsayd/slem&ﬁlm either order. It will
begk)éaggg Shat E tg% Qﬁﬂ&aﬁeugé §£e§§¢nayollﬂﬁ 'T‘llaéd/not aaﬁ’so%@tahﬂ&mtered

etes, fati fatigue-rel at ed

di soﬁat‘@flé ﬂmuta:saggpté éw}aglgtf’prgﬁsg g p%)r@@]bénatlg‘l g-@ﬁlpy include, for
exhiipial rzmﬁet)esﬁy'e ak&tsoeﬁﬁm&@musﬂinhwi&hm&l agehtsf { fatidepressants,

Par ki nson' s-rel ated fati mul ti binati ¢ d
SR s Ay PR 28EMY: he b E RIS S THiRgE e seoon
thérifieugtl egentis hcompapdfat the aspeehtsof stieatipr dd@ittdisorder or attention
deh By nte'ra%{’wgr oogfor&%Sanamm;ggow ﬁga‘m BOR anag@umcagaw cal in

I°’n" VI VO Uuses conpoun provi ded

her eHﬁtanﬂmHéx%ffPerfemodl.ﬂLv% ERTCSEBH RIS FRES OheaFomskthpraprutig geents.

C@ﬂ@ndﬂ§ﬁ dvigSHRP rr@&ﬁfbr fnydulafees ARy ®6tuséd) fonekanfla lin Zit fredfiment of
H3 receptor (in sanples such as cel | preparations

or ti ssue sections, preparations or fractions

thereof). In addition, conp@@nds provi ded herein that

conprise a suitable reactive group (such as an aryl

carbonyl nitro or azide group) nmay be used in

__L__I[: e
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of receptor binding sites. In addition, conpounds

provi ded herein may be used as positive 15 controls in
w@s®wansssbor receptor activity, as standards f oPCT/US2007/011135

determining the ability of a candidate agent to bind

to H3 receptor, or as radiotracers for positron

em ssi on tonography (PET) imaging or for single

phot on em ssion conputerized tonography (SPECT). Such

met hods can be used to characterize H3 receptors in

AlEﬂethth ciﬁbggkele qgﬁamxﬁﬂbrye Hﬁé’ﬂ@Jf:se and ahﬁglt'é esonpitions. RePtsaitftive H1
m e | abel e Sl ng.any of a varl e .
reqt B UHE e T ey gt cpameleacioptae HCLARTINE o Higretadine

(CEARINBXTM)I Ifet)doﬂ:madlﬁs (AEBEEGRDAY) laed ektirjzinea (ZY RNEODAL e@ther HI
rec&g&og ?ﬂtaﬁgrdl tB mf:fi)xde ebast'ijr{f::t argllzglalt?n%ug%rt‘lbaggné gg?en(lgolg 'azatadine,

rstassayin
azéjastigde.ng) bronh'abtmmmwg i rrdubalnqngwmnan b o gleehastingp o u rrarpiobeptadine,
de W}?eq fim8; ’dl&%ﬂﬂ%%{l};%) h (ﬁg@zﬁgun& M&ﬂﬁu'}gomethazme and
tected using any meth suitabl e for the | abel
t“@ﬂ%?@?@d (e.g., autoradiography or scintillation

C 0 U m.ﬂtfbgedﬁ@ rthérﬂjihﬁ& ahealsaor 6P eumbinatichRérhfy0meape, for example,

o e oy B HS D AP g,
m&&ISPréin &ﬁﬂh@n 3i mg[dmbagoedtsc onmmmchlan ceceptor ent(BC4) agonists,
e t er f b
R e A L
trao$cnmat(éfétRéIbl %gorlaﬁeldlpqpéfladu AINPGP4Didesy e inhibitprss amprevth hb?ﬂmne

seér@ta%cté@e Q-3 Qhrehéi‘glh G2bifists,! S1ET-PraBSARKS, Q)r&fm lakSta g SRS tn@kiropeptide

. Det eCtl n as | nC u recepto
Yot Bt RO Rt FECEE SRR g5 181580 ARG gy rocorti
agbrﬂst@uhﬁdldi@ﬂolaﬁﬂ $COK) tagSts:me GLPl agon‘mgg E&otpﬂhf (SHMd agonists,

descri. Ku ar sect | or
boﬂ??ﬁ‘“é ;e ot oc ofms qomsﬁhsé’ gt SmegePer E%@g‘h I8 Hﬂm{fv %E’)%'é‘ factors
sugomsproldetin ol plakentaCdavprgen.cgowthoharuient tedsasing compouals ghyyetropin
Tﬂﬁ? qéééﬁs "__\ﬂcéh Ylﬁ%% din ?Bmy\@ l({JCb NOYN 3}: ﬁJohulal%Fsp @51%[&19@ agonists,

recept or nodul ators may
agernits) jthay meglifynkipid np@abobpm sysh g rangilidespic agents 6.8- d!i‘PleEFV@mme

coﬂ:'s@ﬁoﬁE Q:[offBH?cer gérlrli?%h‘i’ 1bAktatise p@&vaﬁﬁtﬁd NisinWakth@2N@fobucol or
for immohilizing and thereb i'sol ating fg rece

deyigothyroxing)g| Lipasgigmylasee frinbitoss H PEELFHRE c%rf’ ?tqrﬁc'\g'faﬁdo receptor
(PMKRhandulﬁlBﬁ ﬁhﬁél&N&deﬁdﬂIRXWula&rmm@oﬁfsts agouti-related

| d t
PR P SR pch ol ALl ARCSle, AL TR
negmirbphi¢ dabtan corticoteopiretelessingtfactér binding rréﬁeran@ilsfz &) (aptagonists
an?épkﬂl&ﬁ)ﬁgmeﬂ‘ellw @&9@(@@) apSiidty aﬁ@pqes&%&ve%qm AgRfits include, for

receptor nodul ators provid her ei p
expplen e?‘b‘ﬁ‘é‘“ﬁ%fe d dﬁf fepflyrargiog o dexyr B?mﬂhﬁlé‘m“?ed e ﬁWP?‘%‘H%“F’o porlistat,
md2indol, pRénté gy, phérdahethaizing, diethyipropRag fli@detind, bup@pionatopiramate
uch.assays are standard 5 conpetition binding
angg%"é’)}’gm i n which bound, |abeled H3 receptor nodul ator
i s dAgjilyperedsiley Hgerdpetic egeampzo fom cise B cofribynatign) dherzpysmglude, for
) c '
ol bS8 o, G2 R o S BGE L o e
mchmrelnoh ;angiagsin comgrtingamaymh M CRB:mhibitors; syeh At bengpepriheraptopril,

enhiZpriie ?@smogﬁl mgﬂdbxfﬂt Q](nnﬁﬁhl F&dr RaARI10kalciiiesaliyel blockers such as
m"generat bound, [ abel ed H3 recggtor nodul a

dipie foiRginine miALliPin dtredippr Yo e diieReEm B Gepp. sipha-

bldakerd dsuch asbedlce;dzdsﬂn Afapidil; epasinnmadl kezdzosini and lasgiatesdm geceptor
(c) contacting the bound, |abeled H3

bloctkerss't'gha%%% ulator with a test agent; (d) detecting a

si gr@NSiaf:tme agemts o5 emidscombinatien HEEaN fnchide Jow g not limited to the
foh&aﬁ% G6r diRichyS 8ERLRIon TRELH @idRders 6 schi@ohk@SEL! t@ﬁ)t&'ﬁn teB&dtor (e.g.,

agen and (e) detecting a decrease in si gnal

detected in step (d), as conpared to the signal

detected in step (b). The fdBl ow ng Exanpl es are

offered by way of illustration and not by way of
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15 limtation. Unless otherw se specified all reagents
and solvent are of standard commercial grade and are
wag@d/1sdsehout further purification. Using routP@EUS2007/011135

nodi fications, the starting materials nmay be varied

and additional steps enpl oyed to produce other

conpounds provided herein. EXAMPLES 20 Mass
spectroscopy data in the followi ng Exanples is

El ectrospray M5, obtained in positive ion node using

5- qul‘ GE MRS shd ldnfdRomibts,MeufbRinir-feberdtMbdn@ipdnisie] GABAMgid sifefits, and

equi pped. wth a W 600 pu
AR s gt Bt e o 00 B VS8 P, o
rec(e%f ag&uﬁgr §nd; fovl defiidegendiiive disckders G biwbmas2ABheimer’s dementia,

Los ag;ﬁ m&s@armsug F%engn gmlch'vluqe% e%sg rh]'bly\l()}% %W TMeptor

vers
agQrﬁst@pEcrrLe)thp@ lola borBlnation Tmrap&pmnyﬁxw sahesting seoRtgmin Tovptake

mlrﬁﬁlPo(f‘ﬁg%E.ﬁgoﬂ i ﬂb%%glegtgfe S&dt6nin C@&ﬂaﬁﬁﬂe‘ W ENEor§RAdpYTheS reuptake

3, Msc conditions are as follows:
inkiifsir] |Sa¢lyaapetsvafgj@ie=f°3 exarpje, fluoxsiime, ssrtpalige paroxgting, amitriptyline,
sefeRHQhY aftdl@fﬁatﬂ NoSEYghitite GRbHAESE Aatpie@nmativdiiens 6k ub@ HGombination

respectiv mass range = 181-750 with a scan tine
‘h%?pyd“‘ﬁ’édesé‘é%ﬁﬂ?cﬁﬂn %n interscan delay of 0.05 30
Sec oDtier. tlEﬁipezMat kgadtszlsmtmﬂe don dorhbioat®natherapy ifadeo e cxample

RSPl 9 Sohe i 1, S BB A y mosnni

agpEstpdd? rrmedaymlcna@sonl&tm@@cetﬂmﬂmma% ipbitorgcan time

of OSugtgblg efRE forafisl r@&pfoptrﬁ&ﬁlw} Gghiaysueh &n@tﬁlatmn therapy are
seconds. Ana@zses ar e per or ned ﬁo%é one of

gepasplioni AgFopPucehayr-ePosesandrthigd RiBIsEa Giihgy herepeutic
agfit€ £ bd Bnd, Fod dXafpleSth tﬁ&hﬁn&'a&ﬁdéﬂs stckBhs wghd Whysﬁ?c&s Desk

R%f’ﬁg Ola Vgtee%rrb%ﬁl%%gg F%f’d %rﬂ?m%{on a BISE‘\%OH o% a H3 receptor
m&ﬂ&?drlﬁﬁ&ﬁ& sdeGrid tHiSapaiii¢ Ogdehl RSultsfih @veduetian afftheGdasagervf the second

22 €. d . c i minimum
o FRRERUE phls B B prBcOS Gl AHILRRO0E QUL iR minimu
theverisiutieallpiefacsive amogm)y, Thus.crefersblyMberpsage pf seqnigberapeutic agent in
a muklﬂbp¥%ﬁﬁitﬂﬁ treiRidint &e‘ﬂh@%ele& maﬁ%emhum%% advised by

MeOH with 025% ammpni The f Wi n L
gy b BT SO, ST GO, DR HETRpeuRE PEenkc ™ b Sbinaton
adinfhistratiofibNa H35ed’eﬁtobl middiilatoh %ABreB;BrefbraBlly tmsrdosdgajlelets than %, even
mcIH',lQ ?egffral%:l}é/ ‘I:ess than nz, élrcl: hlglwlgr rﬁrtlz\@rablg is t8%rﬁ zpo(f/ﬁl? \Cl)ﬁ‘o %ﬁlocfosé' while
mEppreGRELY 6o dbgeis dwh them 103 tlhe THe@avumkasarastvisdd by the manufacturer

fOlGEIE g@:{&?ﬁ the?ﬁgutﬁ:l #ﬁaﬁ%ﬁéﬁ'a@&nﬁsé&e@ Wﬁﬁ@m clo}nﬂﬁﬂﬁorg&fﬁQhﬁﬂtlon of a

le is detected usin
Hj @F@mrdﬂé"é‘ﬂ%ﬁn ébWt!’ottfrﬂPPafsvé’Pattﬂr‘Féi%% 2R A PSR, modulator
coﬂ@n&k(hfﬁ bO theC&UMBination heéde@ : to M&Bﬂeb@ tk@Waé‘s&etﬂeﬁ'eafi%y similarly be

9 0
e dy BOIPRELRTRT T RFUERY PEAS o e Gppl omorents of the
cogibadtient is used: 0-0.5 mn 5-100% B, hoI d at 100%

to 1 %eﬂkxﬁ préfgﬁé{gg}?%o%lrﬁf%’tse thea%~I ngmga]uomaﬁmxrllﬂllaﬁ&i of 2 H3 rfceptor

i nj ect cycl'e Sanmpl e vol une of
modulntey] Witk othes thergpewticetenity) ds acomplistdrtYCpickpging ppe or more H3

rec%Bﬁ)? GRS dfdCorie O WibRe M@J tﬁ&aﬁ%@ﬁ@\agm 1H&ﬁ@§1fme packagc either in

Germany), and eluted usin 2 hase .
SR HATRAAnSIE S B PTERF S e AR CSERR ] & Mpgure of one or more
HY edceptbie thothHlatofy dndicak oflhsi¢ bther chetapoutic apents. thneferred mixtures are

foé%.ﬂétgé‘r i&%ré@g%ﬂ%%?%}tiolgg/‘?? la%”: ll?s cgp%ng tthﬁgé ot thte hMgbl I!neccrtam

embodiments, the package comprises a label bearing indicia indicating that the one or more

H3 receptor modulators and one or more other therapeutic agents are to be taken together for

44
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MeOH wi th 0.05% TFA; Mbile Phase B - 5% water, 95%

MeOH with 0.025% TFA. The follow ng gradient is used:
wO2®783355n 10- 10098, hold at 100% B to 1.2 m nPCT/E8200TI011135

to 10% B at 1.21 min. Inject to inject cycle is 2.15

mn. 20 Method 4: Sanple volunme of | mcroliter is

injected onto a 30x4. 6nm XBri dgeTM C18, 5p, colum

(Waters Corp.; MIford, MA), and eluted using a

2-phase linear gradient at a flowrate of 6 m/mn.

theSafiinRnt Sofdti@iond dedindlifonder] aBbaDhbABKG! GGpPeractbNgr disorder,
ns..,ar e

t.he 220-340nm. The el uti.on condi ti
398 e Sk T S St PR 5 misane
nardBRPdY, alterdiy ehinixs, demgbbhodlcen srikaess, Bnem&%diwt@r §u095t%Alzhelmers
% O -
dlseasqt;t’zi’llfu S°|"§ dgség éggi%n g.H @tﬂ% 1&5@6%8%&)%}? t %_Aéigf?f related
dxsizrdzrsmunh as slesp(fptigue olispOBES. alteeplmmmw duge ﬁ? emmmp?trﬁalel@rmonal

shx(ftxch’%ldﬁo@s éﬁate@ ﬁm | 2aRipRt BAL¥LiSRIARE FAtfgue d andViehélAdtRerapy-
resented as Con'pounds 1-35 exhibit a K, in

qs fadguey of Exarrple?that is less than 1 m cronol ar.
EXAWitﬁn sepraty QRpdchl | A8 Presdne Pine&Hibh aprovideSUD Stariktyt @€ non-

g% rﬁ%zg%rgi*ov at I'\é)E'C'OSUSCSYE% (3 CY%UTR&E h Q%DTI 1§a ﬁBmple
su&m donfpolnds (- lakgleddand\WSe S0Pt L3 356]16 P@’dtbﬁaﬁG Toclizetig of H3

recg}at(ép Ign;l\ ﬁamflei srachoz)l(socel gregar%tlzogg 6)Ir rtlgTug sg tlons e%rg%aéauons or fractions

thergofp, - éﬁ B@ﬁ"b@n Ict)‘PP‘P‘E‘dNP(ngkMe}:unhay\pgnxggpm §%tﬁb15freacnve group
(su%h fay bn 9&&5@9&91 it drlzile rgm#?:) aag bd ubang yhotéammerabamg Qtudies

(0
of Sxpipy h'gd'as S I gl G PP PP, TP B U % posicve
coﬁtﬁfli ing#s$agrt €t rédabtoﬂadiﬁjtﬁ,,as aﬁdddrdtsefopdc&mrmmgﬂe abiity of a candidate

ag?rg t? rebéng E’dﬁ%srf??ptf&oor rﬁscrafiloﬁ'a O_|f alg(ijtrgrg sxon gm?%aghy (PET)
imsgisg en &ir singlesphatindérhissoh wmﬂut@ﬁded H@hog(apﬁﬁ ($11|’1§CT )Th8uch methods

cah B8 Lasl,d &gc}?ﬁpzlc%lkg EB' éceﬁ;@&% %‘Ej llLﬁg stlb_]ta&s g'FY)P e@aﬁ{;ﬁé | @HB receptor

precipitate eredtoa ord the t
mQey s ey, be L@}e}qg uewgtamqf q_yanggy ol kgp% teghniques (e g radlolabeled

w181 Agﬁ‘aﬁ?oYlhclﬁle %ud'i BB 8 Ges&]ved e Gind Anchbate® BEth dQamlle for a

sulgifo rgpaten Jirs §55. SETBnGd BYoTPL PEEDE RS T2 Ppding)
Followingi incubadod, Gﬁlbomiﬂ)lc))mpmrﬂ5% FOBO4d (2., nby washing), and bound
comﬁaun%)r(]c%getc{eg lruls?g gg%n}%}%m{ 891&%&%&8']&66 c&gﬁk&p(ggo aﬁtogadiography
or s¢ihtilidtion cpunting fergedielgbgied Wrmmu(sg sggcg@cm_s methpgemay be used to
defMRIMBL Ol 988hSs ARl QhSresdeft @fduﬁéj ( MESOAbn@Ad as elakBEd sample
renmpved in vacuo to |vethe t und. 'H NVR
covmgsa dedy cerPe lTp' xgl) a gfeagez g3 4 é’& rrPer arg ZH unlabeled
cofpound. gy b4 lﬂrocefskd i tiel sazneSrhar{néH], mkreafbr Son(mﬁH)f de)ectable label
remaining in the test sample than in the control indicates the presence of H3 receptor in the
sample. Detection assays, including receptor autoradiography (receptor mapping) of H3
receptor in cultured cells or tissue samples may be performed as described by Kuhar in
sections 8.1.1 to 8.1.9 of Current Protocols in Pharmacology (1998) John Wiley & Sons, New
York.

Compounds provided herein may also be used within a variety of well known cell
separation methods. For example, H3 receptor modulators may be linked to the interior
surface of a tissue culture plate or other support, for use as affinity ligands for immobilizing
and thereby isolating, H3 receptors (e.g., isolating receptor-expressing cells) in vitro. Within

one preferred embodiment, a H3 receptor modulator linked to a fluorescent marker, such as
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Step 3. 3-Benzyl -3, 9-di azaspi ro[ 5. 5] undecane f NQCNH
C To a solution of
w@2ena3sbt 3, 9- di azaspi ro[ 5. 5] undecane- 2, 4- di oneCT/R82067/011135
mmol) in ether 20 (30 mM), 1IMLAH (74 nlL) is added.
The resulting m xture is heated under reflex for 8
hours. The m xture is cooled to rt, and water (20 nl)
is added slowWy. After stirring for 1 hr, the mxture
is filtered. The filtrate is dried over Na2SO4,
ﬂuBﬂeLJeﬁ{ %Ci:oaﬁelce& Reth SRy oeBBwhich 4@ mnadalmd (6 ¥Slatedebyt flidkdcence
NI\/R(CDC13) 8 7.23-7.31 (511, m, 3.49
act(“zfqdcg‘j50"2"g7(f“€4ﬁh t), 2.38 (4H, t), 1.69 (1 H, s),
1. 533 ¢ekbptér) modulatdrs (pd¥ided) heredrd nfay efprtider be used within assays for the

.3-Benzyl 9:¢ '

o GBBPY o SRRt i 10 AERP. B KESRIR, e s
commitl)m bsldmgsxs@b'ss anl whieh Doging, tabeled H3gedegtor moxdptoy E@lﬁﬂ?fﬁd bya
tesf Lo Qnémqaﬁeh?ah{%ﬁ agga%)W'e krhddl By (hPEBHRARE B13(1Beccplor with a

nmo mxture is 2007/'133561
radigigtye Z%IFFMTIB@UI%%*‘F Féﬁﬁ“?"é’rhe%“ rinAergapditions thal pgrmihpinding

of Me'l@%@f&hﬁéw&r tb O83 1(e9ep2& lEBiTéB)) gd:rﬁra&hdgi Bdudd[l labeled H3 receptor
portl on mxture, is

i ;4= 5HS% o BEPeh P HPEPRI ST T By debeled O3
rec%ﬂ:loﬂﬁlbdlﬂataﬂﬂ thxitsast ofl tegt dghnt[IEM:onthmng mm:ormﬂ labgled E3treceptor

{ [
o SRS AL B s DS bRl b o bownd
lablehé Iﬁ mep@t@onw@m in tg: P@@ﬂ%@f(%taﬁgﬁ’ ayd (e) ggepting a degrease in

mgﬁaljde%Qtemr{Ete ? lds éompared to the signal detected in step (b)
S-Q/CI obut y| di azaspi

ec NCCN- O
Sis  Plloviss EORRS| &3 gt a'%%]é"ﬁiyr?f[ SRty wey of
lm{iﬁBJ)r) Uslegd Stﬁah’\f@dspbd]ﬁa Hrcagéhtdrand. soR@ht @diofistandard commercial
gragéd )%edgs& A %ﬁ%hf 2z on fC ran&))tz onggl\éqg&t%ne moc? hc ﬁgni, e starting
mamimsrmdyyhzhr\@gem ar(cfﬂdmpnz)l Stweemplgmd to ﬁtmiucee‘ab«trlcgmpounds provided
xture is filtered through celite and the filtrate
i's concentrated in vacuo to afford the title conpound.
Step 6.

EXAMPIES cycl obutyl -3, 9-di azaspi ro[ 5. 5] undec 3-yl ) pheny
| ] et hanone (Conpound 1) TQ a sql ution

3- cyMs§ EB?CFPS"S’I’@ d&‘? a9 §§pﬁ°}l?)‘["5g Frampled gn%leﬁysggy My optained in
poifivea it Ydb U ﬁsm VBB ctdmasd FiEoRElghe LCT (Waters Corp.; Milford, MA),

ol Y BBt BRRRSHLS, A5 BRD NI 80158 o

armay dttecton(WAiRes @I'DV eMitfiorh tMAJT ed raeﬁdsqno?iSmmsgmgle{ €Gilson, Inc.;
Mﬂhﬂg&y}’e% 0 l\ﬁ%gﬂ_,yntxe‘“ ! Wa{é?p lﬁo%j Mlgfgrdc CI\ILQ) Weisfoh ,( 6%&%)% with

extracte ) ) e conbj ned
Opspkpysi Slabaly Seryerd.e Opendiyay WF‘T“h ARRLEPX TN @rasFSINg, is dispg for data
colt8bn mnum;,gul fat e, and concentrat ed The crude

o1 vt eehadb il ol bl Bnons ikt oo oty ke 3o kv

codHizgltagDET®) V Sdefol8aticnZird sdiree Gn@p8rafizél= IHP'C Bnd3 2000, respectively;

i s 218 1 O B g o i 0

se@pds= 327.12; RT = 1.1 min. B. 4-(9-CYCLOBUTY

L 3 T I O 1 a SN cone
L A L el Al A LIGAEA D5

voltageq: 23 M emwmrsa@ VLS JUPRGTHPIS s?‘lf’né é%d 3000, rapestixgly mass

r{g@@nuaoxmd wdth a scan time of 0.22 seconds and an interscan delay of 0.05 seconds.

Analyses are performed using one of the following procedures:

Method 1: Sample volume of 1 microliter is injected onto a 30x4.6mm XBridge™

C18, 5p, column (Waters Corp.; Milford, MA), and eluted using a 2-phase linear gradient at a

46



10

15

20

25

30

/ _On\ To a solution of
3-cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undecane (1.73 mmol)

WO pooansspgelr ous DVSO (5 nl) is added et hyl PCT/US2007/011135
4-fl uorobenzoate (1.73 nmol) and potassi um carbonate
(1.73 nmmol). The resulting m xture is heated at 120 C
overnight. The reaction m xture is allowed 30 to cool
tort, poured into cold water (10 nL), and extracted
with EA (10 nL x 3). The conbined organic |ayers are

floWaa et eYhi/Rin\Hafipleds det@étbd‘ﬁsm Oiok? db&%flces&ﬂhw%r the 220-340nm

sul fate, and copcentra ne crude : o
e i sy Wi A S B o i
am&Rnii BRDEide da6tlileAihsd IB208%/ Qdkdr] 85% Me@Howitd 0835% ammonium

A S0 o e 300 B o Ay

ret(whith 596)B at2. 28ming Ejeqt)o infecBaclz i4@ 1§ . n) , 1. 50- 1. 80
( 10}%%&3(! 2 kg‘?‘l&e (v?lfdmetc)f 1 Jngr(%%r(lyﬁﬁ&% oo 7 56 6mm: CHimolith

Spchmlweﬂéb mlymm @49@&% ParastaitsFaman. adalytedpsing a.2-phase
linédr | gFadidnP PP WBE 3 of IdQnI’/r:rAn NSath Té)lsaieﬁzetle&lbhxﬁg té¥1 #Bbdi¥ance count

4- (9-cycl obut yl - 3, zaspir Cr [ ) ate .
oviigh 2SS e e Sgor e e Pk D55 aer 5%
MeCHS withi 0085 % TEAL Mdbile Pthsb B efPoabatert 95%\I\e¢0ﬁl QNith. 0. (1259’ TFA. The

| t o ' °
folfy v\grggn#rgd%ﬁ)t iy ﬁs%ﬁ 'osof;‘éff‘rPéF ,e%é lh?@dalt 2562/8 He%lcl?éej%ﬂé?]e&um to 5% B
at H21 sdh. |Imevlaeuoeqteyogq ya. lﬁhmnt itle compound. LC- MS
(Metiaflod3: s Fl@ nglum ofFiTmR:rchthQS i ?eg ohto a 50x4.6mm Chromollth

|azasp|ro[ 5] undec- 3-yl ) -

uty [)-Nne 3/
SPF%‘%@P&%G@" cBmp Mﬁ@kls ahyd) agnggﬂ §TEAnYs and eluted usmg a 2-phase
linéar (Padseht koD Abyw rad 0P 60h RS [BakriplDis Aetebid@ Gsing Ydtd1MBeBir@e count

ey (5 A SHONGY S B Bl 58, S,

MQ@H $8thrnesi’y TFAhMobds Bhdse By- Sfoxwarere93% M¢OH madh (92504 TFA. The
[ . o
folP‘Gﬁﬁ gnt 1?9& ? 8% :ﬁ’l)olbaltﬁ? g]édlib ﬁ)o\‘;\/gﬁ é‘? i‘? rﬁlﬁﬁ_ret)tlmst)o 10% B
at b?&blntrr i Inl@ct teinject cyleels 2.19@@ihum sul f at e, and
c OnQ&&B&ﬁheﬁampT@ Qolifnt &8 10hiREBIRdr nk $njdedd dritd 30kd.OHBNXBridge™
PTLC to give the title conpound HNl\é;gz(SOOl\/Hz
CI183, yyluguq(\%erf §PTP a;)[ﬂfogi )( g}q cha?d usipi ?}fﬂ: lnlzﬁar gradient at a
ﬂ03/ r&@ of (6%ab/min) Sa&-p&%s aekbied Dlsm@to@s abBsortnéeldduntQver the230-340nm

84- 2. 10H, )
mgg«h g%h%ﬁ)lutmnggrzil itjop aﬁrl\{gbde é_kLaanAn 9851@) gler, 5% l@eOl—f‘wuhN(?OZSA)
Anfriter]i(:8-Hydedx1det IMdbi18 PHasBIBAZ ABRVARED], 35% [NIMDIEG-ith- 000 SOARB@TROnium

Hygﬁxﬁijag%k}?uogw ésﬁ%ﬁl??g'g ng;)l éy-looﬁia, %m Ilﬁl (AY%B to 1.2 min,

retumig d9°6Bat bZhmin Ims}‘t tpdnjeqy g¥qde is 2.15 min
3- cyehal Htmé}wx;% SedliiaZ MDDl HrabMEIANIRE COmPourd®OLB5 exhibit a
and BOP (0.47 m’ml‘)ﬁF The resulting 25 m xture is

K: i the pssgy %QE"iaP‘pWe‘P iglees thig} mictomelat or at ed.  The
residue is dissolved in EA (20 m), washed with water
(5 mL x 3) and brine, dried over sodiumsulfate, and
concentrated. The crudegpangi&t; i s purified through
PTLC to give the title cor nd dHNI\/R(OO MHz,
cDC13) SErepagtionof Reppesentajiv vayyes |
3.27 (2H, m, 2.59-2.70 (4H nm, 2.25 (4H

A. 1—[4—(9—CYCLOBUTYL-3,9-DIAZASPIRO[5.5]UNDEC 3-YL)PHENYL]ETHANONE

IO
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n, 1.84-2.10 (4H, m, 1.37-1.80 (10H, m. LC M5

(Method 3) = 355.12; RT = 1.02. 50 WD 2007/ 133561
weO/UsEe07/ 011135 D. PCT/US2007/011135

1-{4-[ (9- CYCLOBUTYL- 3, 9- DI AZASPI R 5. 5] UNDEC- 3- YL)

SULFONYL] PHENYL} ETHANONE (COVPOUND 6) O S-N\_CN o

O O To a solution of 4-acetyl benzenesul fonyl chloride

(0.2 mml ) in anhydrous DCM (2 5 nl) is added

3-cycl obutyl -3, 9-di azaspi ro[ 5. 5] undecane (0.2 mmol),

Steﬁrid S;Eﬁ@hA'QZ 423i %0 9-d1a£§§1r6[§3§ﬂnhéd&ﬂe nfl XHidarBonifrilst i rred

at rt overnight. The mixture is dlluted with DCM (20
m), washed with vvater (5 nmL and brine, dried
over sodium sulfate, and co ted The crude
product is purlfledt P Cmo give the title
conpound. ' NI\/R(SOO S 8.06 (2H, d),
7.83 (2H, d), 2.98 (4H 2\1"59270(4H m, 2.17

gg]l_.lAi rglhson (115 %;f}y%l_clilﬁﬁo%ﬁ%@té (%:2 %}a flﬁ% 73!%—4 %é)f%g%% qg‘[l mol) is

add®2d 98 80 mlnef EN NH; in MeOH with stlrnng at 0 °C. The solution is stored in the
refﬁ&{r%%%%%Yénd?’thg gcmpé Rgr'éd E\Lﬂmﬂﬁ cXid) M%MEIW dried.

Thggaltyis treated with 200 ml of hot water and the b011mg suspenswn is amdlﬁed with 2N
H(ﬁ v((é?r )¢ aRUeMItng &aioazasww@{o& & pivdacyeBoy|pratigiate] Mich is

fingeq mr’@a%“mnﬂg Sl LEPS (et 2% (4.8 mmol) in
Stegr}hyﬁfj l 3 %Qa éroEQ]@d%cﬁﬁ%%P% ZyI

R cot I na 0oot assi um car bonat e
(4.8 mml). The resul ting e is heated at 120 C

overni ght. The reacti gg i¥Hal | owed 20 to cool
to rt, poured into coter (10om), and extracted
with EA (10 nL x 3). e conbined organic |ayers are
was ke chixtiatenofn@rbenzy b d-disxo 13e9-diazaispith[ S ndesanti- Lindicarbonitrile (60

or HG cé&e °C, an
] 00, cOMERR B8 YL B 0 o

nelma}jmt}hg) | e Ql;bqbioat 8. §1)§F§012t10n 1s extracted w1th DCM (3 x25mL).
Thé chBbibdE bighnit Ydyed, He dHed 4RS00 [ahd S9lvétd @€mdred i} RaEOLth Five the

t1tlgpgrg®%2§| HRREN ey S oME, 722794 S P39\ M S 52 (am,

s), 644 2-3a(aH kY t1Yd9-(BHI . di azaspi r o[ 5. 5] undec- 3-yl ) ni coti na
te (4 mol) in EtCH a catalytic anount of 10%
Stepd( G-I)B%ZGZI-B,Q—MmikO[Sﬁiendwaneure | s 51 WD 2007/133561

PCT/ US2007/ 011135 hydr ogepy H50 psi overni ght.
The mxturelsfllter@e washed with MCH.

The sol vent is renove g| ve the t| tI e pr oduct

LC-MS (Met hod 12} E

6- ( Joayeluspueld- sngl a?ﬂzaags.a}r?ﬁ 5@“"5‘?%8‘86“%0% (72 Qg hip ether
(30 M) ¥ LA 7dEnK 6 Bided N FhSesulting mixture is heated under reflex for 8 hours.
The mixture is cooled to rt, and water (20 ml) is added slowly. After stirring for 1 hr, the
mixture is filtered. The filtrate is dried over Na,SQO,, filtered and the solvent is removed to
give the title compound. 'H NMR (CDCl;) & 7.23-7.31 (5H, m), 3.49 (2H, s), 2.77 (4H, 1),

2.38 (4H, ), 1.69 (1H, s), 1.52 (4H, t), 1.41 (4H, 1).

Step 4. 3-Benzyl-9-cyclobutyl-3,9-diazaspiro[5.5Jundecane

QfNDCN*Q

3-Benzyl-3,9-diazaspiro[5.5]Jundecane (6.14 mmol) is dissolved in 2.5% acetic acid in
DCM (24 mL) at 0 °C and treated dropwise with cyclobutanone (9.21 mmol). The mixture is

48



10

15

20

25

30

5 To a solution of

6- (9-cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undec- 3-yl ) ni coti ni
we2@ci1Bs60. 15 mmol) in anhydrous DCM (2 nlL) iBCHUS®d7/611135

solution of nmethylamne in THE (2M 0.5 nL), and BOP

(0.18 Mol ). The resulting mxture is stirred at rt

overnight. DCMis evaporated. The residue is

di ssolved in EA (20 m), washed with water (5 nmL x 3)

and brine, dried over sodiumsulfate, and

stire&NoL B hith @RU thER Soditir AfadRtoR PliFbhyidfidP (9 21 1) ik ad¢d fin portions.

Th%%ggurp )Igt\é%ﬁshs_e[lﬁ]é dz;tl } 'g%&%?ﬁ&img% wdg Ngra%?xﬂso iy 'carbonate
soldtidnland(ekhiacted wltB I5M( De coinpingd 6Gracttdre W)ashe@ w6th 8¢, and then

bnd24 an 2 ?’r?ver (a@lwém(g i\}/slb %%%gargi)zdégc%gte% 57\4(15%5’ EL affer hejtxtﬁ compound.
LOEMANMethog 1PF @Rt AtRronl - maddi t i onal Repr esént at i ve

Substituted Azaspiro Derivatives 15 A
Step-5f (BCrsteputBdriazaspir&PIyRAF%ING | UNDEC- 9- YL) OXY] - N m

ETHYLNI COTI NAM DE  ( ) HNC _XN_o
Step 1. 3-Azaspiro[ 5. $Nindéca e ONH 20 This
spirocyclic enone is syntheS|zed essentially as

des SrBdner-q-syciabytyl-A deditratRithhP IunggsHic @apmgly is dissolved in EtOH
2Pub)! PARGIuAHYyNGFRR(0 ¥R, 90% bhWMDoh powdddandiyture ca. 60%) is added and

4- f or nyl pi per.i di ne car 2. .. . .
the ey BTG S5t WARE T (ol M vEinieP  nerepstign pisture s fitered
thr3ughzcaBteiand fhs fiifasnd eormen®atedhiz veduoBo afferdthe tglediogpoinded

in 2.5%acetic acid in DCM (24 nLZ)Wt 0 C and treated
Steghréo P4 8-cyglobrtdyic?- éil@msam{ﬁé]t@s!@ By nylleﬂmenerr{%wnd 1)

I's sfyq §o‘ﬁglon oP |3-c§90mtﬂ»3 QHQZJSBEJ[)S 3‘fiﬁllﬁélﬁhe (0 25 mmol) in anhydrous
tri acet oxybor ohydri de” (2 I s ad

Dbﬁ%@t(ﬁ FH9 1S gdded lr(éghxp{qupcmlh:tll}fné)np 40.23 mn?,o&jangtpqtqssxum carbonate
(0.9 @ikl e Rasiifg ke i heatduk ALEEC sashight CEichessibe mixture is

solution . 52 WO 2007/ 1 561 S20 011
a"‘é‘%‘?#’ﬁc“t"g]dmvﬁ‘ APUSEN t°'I°I‘f§ F?”&H ({r)ac agteér e h\/\%g glo mL x 3).
Thwmhbmat @ganiblayere aredvashall mﬁewatemﬂdMnamemwB@ddlmndulfate and
l (<] l

FRGRGE G S iy BB P OB iy e

compo@das Fovhitesolidit [FHBANMIR (300 MHz, CDCl,) & 7.84 (2H, d), 6 83 (2H, d), 3.32

caRa. I
o tfé”&?b”‘d“g%@”@ EaLlandngeButagtash dsommdon. m
LCTMé (Me Pe=133

{iRneH1 &0t for 2 hr. The solvent is
removed. The residue is dissolved in DCM (20 ni). The

{;5 HE& dodr¥BS e ML 8L fhoefll Ay Ok YnggﬁégﬂDeand

oF At give t conpou
(CWI[QQBLD@QCI obutyl - 3- azaspi ro[ 5. 5] undec- 9- vyl )oxy] N- et h

yl ni coti nam de olO ) To a sol ution of
3-cycl obutyl - -~ und » 9-0l (0.44 mmol)
|n DI\/ISO(4 m\)“ sod um 5%d|sp in rrineral

il, 0.8 ?lsa ded. Atr30m 6-ch
Step 1. Ethyl 4—(9-cyc obutyl-3,9-diazaspiro[S.5Jundec- 3—y1)'benzoate (Compound 2)

OO0

To a solution of 3-cyclobutyl-3,9-diazaspiro[5.5jundecane (1.73 mmol) in anhydrous
DMSO (5 mL) is added ethyl 4-fluorobenzoate (1.73 mmol) and potassium carbonate (1.73
mmol). The resulting mixture is heated at 120 °C overnight. The reaction mixture is allowed
to cool to rt, poured into cold water (10 mL), and extracted with EA (10 mL x 3). The
combined organic layers are washed with water and brine, dried over sodium sulfate, and
concentrated. The crude product is purified through PTLC (4% TEA in EA) to give the title
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N- net hyl - ni coti nam de (0.26 nmol) i s added and the
reaction mxture is heated to 120 C overnight. The
WO e@ctiddn i s all owed to cool to rt and then paPCT/UBNBON1135
bet ween EA and water. 15 The EA | ayer is separated and
the water |layer is extracted with EA. The conbi ned
organic layer is washed with water, and then with
brine, dried (Na2SO) and filtered. The m xture is
concentrated in vacuo and the residue is purified wth

coﬂg&ﬁdta&’ adbiliRrdid hey NN{k 3cmmucﬂc1 B/E; de\etihay 68B:(2H, d), 4.31

OBUTYL- DI AZASP |
(%r@é’cZ%(‘ﬂzIL})P?(%e? DR, bNEf%ENYH‘ﬁHR&G(E“)( SAPAGEPH. ™
1.35Q3uN). Do pvdihod 3) = 357.13; Ry = 1.18 min.
3-(S-Bronmopyridin-2-yl)- 9- cycl obutyl -3,,9-di azaspiro[5
Step3)]. Wn@eCyibutyB3  INNkz@spito[ STHluades SHyl)bienzviadcid (Compound 3)

3-cycl obutyl -3, 9-di azaspi ro[ 5. 5] undecane (0. 62 nmol)
i n anhydrous 2 ) ded
2- chloro 5- br Bopy I) and potassium

car %xuﬁlgn r%fpl Mﬁgyggg&fw éhﬁgaspws lsﬁu%dec% pﬁeén%&te 0.6

at 1 over ni ion mxture is al

mmej) eloéﬂHFt & mb) lp@dﬁ*"@d“‘?ﬂ 6! euned)-wdthe rfcs(“ithgn‘E)"““%ﬁﬁ St“"ed at rt
ov@n’ﬁtgﬁ@ CERAorphrdid sérdent 3soevﬁ'1§or¥ted'3 Jand TGresi@¥ 0 labigdic@ @ PHI=C4-5. The
| ayers are washed w vvaterg,? rine, {,il%aé}gthod:*)
solidh 5 eifiectss n éﬂe%ﬁ'avafa‘enteeﬁwer difle AmPoRpY g i
32036+ 6.06d through PTLC (4% TEA in EA) to give the
title. 30 compound as a white solid. 53 WD 2007/ 133561

St?(‘,_{/ y?—%?él/o 1= 3?’€-dla sﬁﬂo[g 5 dec-3-y])-N-mcthglbenzam1de (Com ound 4)

azasplro undec- 3-yl

ri diFe 3-splytign equﬁ%m&be;% (BRI cA-yhbgrzgice a<a¥ (0.15
mrﬁols R Qih%maéfbbﬂd &%Lyls)aaae@wdlmutoyhn&y%dhaﬁﬂﬂm (ZLEI 50.5 mL)

nmol h | b
anggég’ ({e)il%nrﬁﬂol)o Tb% ng mlw(: p%)ﬁ)rrf% en ngCR/E 1s evaporated.
Thdlaeidug i ai@sdll\’g:)i ih EAORE nfly wishedawith WE(S r('lIL xrﬂ))and brine, dried over

eat e Qvery n| 8
oﬁlilﬁu(?tsu e ex r a(?? &8 q-h? h%&?htsls ?qgngl ned irlrg;}tf'j’lfr%‘lccto give the
title @y@peunar édeNiRd300(N¢§S£DZﬂ?CW7éﬁ) R, 6.8n@Hed), SA9VHEUW), 3.25

PS40 W OR LA 48U O g 3 0 o

m), CIOOUS)(MBt®dAy (3621§,H}T q.6bmir(.q, 211) 7.72 (dd, 1H),
760(d 2H), 6.70 (d, 1H), 3.62-3.55 (m 4H), 2.82

04 414)

o TS sxCisHuE o Dhes Rt rahaliesy heafsorsy eyt
eTiliARGNEIGDMPOGND3) CYCLOBUTYL- 9-

{5-[ (2- METHYLPYRROLI DI § 1-YL)

-3,9- DI AZASPIRJ 5. 5] U

Step 1.

THYL] PYRI DI N- 2- YL}
ND 12) N NQC~-O

3- Cycl obut yl - 9-{5- thyl pyrrolidin-1-yl)carbonyl]p
yridin-2-yl} -3, 15 di azaspiro[ 5. 5] undecane
(Conmpound 11) M CN--O 6N~To a sol ution of

6- (gr&é’ Al&?&ﬁtc}f'd,-a% rbgﬁz%aa%m (()Q[&n%\g&ﬂmﬁ%%uybtm &CH&L k added
c acid g i n anhydr ous 4) is ad
3- %‘CM?PWV ,ﬁﬂaq,zemlr@[ uxeq;_capg ' @947 mmol). The resulting

mixture is stirred at rt overnight. DCM is evaporated The residue is dissolved in EA (20
ml), washed with water (5 mL x 3) and brine, dried over sodium sulfate, and concentrated.
The crude product is purified through PTLC to give the title compound. '"H NMR (300 MHz,
CDCl;) & 7.95 (2H, d), 7.44 (2H, d), 3.69 (2H, m), 3.27 (2H, m), 2.59-2.70 (4H, m), 2.25 (4H,
m), 1.84-2.10 (4H, m), 1.37-1.80 (10H, m). LC-MS (Method 3) = 355.12; Ry = 1.02.
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mol ) and DMC (1.2 mmol ). The resulting m xture is
stiffed at 50C for three hours. DCM 20 i s evapor at ed.
wab®7nsgsssdue i s dissolved in EA (20 m), washeRCTU$1907/011135

water (5 nmL x 3) and brine, dried over sodium

sul fate, and concentrated. The crude product is

purified through PTLC to give the title conpound. 1H
NVMR (300 MHz, CDC13) S 8.36 (11-1, d), 7.67 (1H, dd),
6.58 (1H, d), 4.25 (1H, m, 3.55 (4H m, 2.68-2.80

D.( ]lfl;ill [@-cv&o%bﬁﬂ-@'ﬁ BhzAashirdS)s 51 3B eCBH L) dhrrony LBl Y50
(3H "m LGNS (Wethod 3) = 397 32; RT

"io’ﬂ@f?{"‘ﬁ %G)St ep
SQ/cIobutyI 9{5[(23 rrQlidin-21-yl)nmethyl]pyr
idin-2-yl}-3,9- di Wecane (Conpound 12)

To a solution of

3-cycl obut yl - 9- 2-met hyl pyrrolidin-1-yl)carbonyl]p

yridin-2-yl}- 3 di azaspl ro[ 5. 5] undecane (0.1 nmol)

0 S o A SR A0 P b o Mkl f s b 2
mit)Hs edded Bueyslobiftyk 3 Aididzaspiro[sSluwistand (0.3 rﬂ’ﬂfol) E@da'lfﬁft (&25 mmol).

I
ThQ‘:’ | t eg%wg}ehlsvgﬁﬁsa at b *&‘éermgﬁ U’fﬁ‘e lln?xnfrb id &9/&%&3%/{515 PR (20 mI),

wapleW/ Wi may (1mh3e?) th‘ebrf"Iei flrv%ﬁlt QT aqdé“'ﬂ P'lﬂ@ée dod FOnged The
crddB q)r&ﬁktv\@rgunﬁsd keemherTLd he grve&h@l tifle icSmpotintif IFEANMR (300 MHz,

criflodtth @it . 288 Al S S, sy % AP mn . 19 au

m){ #.8D (2, M THYLIRMREE, D) 1.8 L4 Loh)VEIEES (MEth&N3) 3911, By = 0.98
DI AZASPI RJ 5. 5] UNDECANE (COMPOUND 13) 5 N Step 1.

mi._ (9. Cycl obut yl - 3, 9- di aza- spi r o[ 5. 5] undec- 3- yl - benzal d
ehyde H To a sol ution of

6C(¥fayeg<5&yﬂn% @D&zaéﬂﬁagsrﬁ&@eﬂw%@ M8H{ Ba@ETiARIDE
i n “anhydr ous i's added “et hyl

(CavreitBbenzal dehyde (2 nmol) and potassi um car bonat e

(3 10 nmol). T @ul xture is heated at 120 C
overni ght. The ct \H_—}g@ allowed to cool to
rt, poured info cofd water , and extracted with
EA (10 nL x 3). The conbined organic |ayers are
washed with wa rine, i e r.saodium
steg, ) { By %wdcycioﬁmia%woﬁéuaﬁaga GRS | s
purified through PTLC @4%XEA A give the title
conmpound as a white s St
3- Cycl obutyl -9-{4 2- rrethylpyrrolldln 1-yl) et hyl ] phe
nyl }-3,9- diazas [ 5. 5] undecane (Conopund 13) A
m xt ure of ) .
4- ( Soca, saletinm §f| 3-ayctpbyiyi3 §-disrpiripel - Hynfdserne (4. 8ynpmpld iy aphydrous
Dl\@@% Qﬁla n{BI.a id ddde@Hehzyl 62hIFRSnORME (4028 InfhhdlLardCpotdesitiiagbonate (4.8
an
miRgh. TRt PR 120 °F SVGea el o b b P pllowed
to RBdtiGoRt, panctd dhtoasldweter 21D MiHCGhd exmectedwits A/ €1t miLsx 3). The

com%ﬁ‘é’%’ %gga}ilx{g qgersr %g %Eeép m% ana- ri');&égcﬁ'ieg %I%exl Sodj um sulfate, and

conqcmr@ed:oi’r'pe amds Pr@uRSis( Ve dhrqygh— (ﬁ’égfwr in- BA) g give the

pr(muet' asE-white s6RCL OBUTY
-9-(6- METHOXYPYRI DAZI N-3 YL) - 3, 9- DI AZASPI R 5.-5] UNDEC

St%"q(EG@%% ‘Fl%ql GE 'iaﬁasglr%s) E\Ilﬁ'%i/ %‘E‘)‘ fc agid(Compound D,
[ 5. 5] undecane (Co%g @%
HO =N N:___-><:

To a solution of benzyl 6-(9-cyclobutyl-3,9-diazaspiro[5.5]undec-3-yDnicotinate (4
mmol) in EtOH, a catalytic amount of 10% Pd(OH)/C is added. The mixture is
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14) C \ N3CN-~ N=N 55 WO 2007/133561
PCT/ US2007/ 011135 To a sol ution of
wW@2eyabasbut yl - 3, 9- di azaspi r o[ 5. 5] undecane (3. 5BCTT®10)7/011135
i n anhydrous DVSO (5 nL) is added
3, 6-di chl oropyri dazine (3.55 mmol ) and potassi um
carbonate (3.6 mmol). The resulting mxture is heated
at 120 C overnight. The reaction m xture is all owed
to cool to rt, poured into cold water (10 niL), and

hy@rdEdndfel gl Snglrb\EAu éhl 0 Tm% rﬂqxta}e is Hi@red dver&dliRe GvaSiied AAHCMeOH.

| ayers are washed and dr.ied e
The GRIvEis (FIO4E% O i A e &Eq"fﬁ@‘e&"&o@ ? Selde & = 0-97
mihS purified through PTLC (4% TEA in EA) to give the

title conmpound as a white solid. LGM (Method 3) =

Steé) 62(1@—(%?% ob|uty8 %édlépa%hﬁroﬁt %}H/?c}?ea g zyl)-N-met lmcotmamlldgz(g%rrrx)ﬁ)orund 8)
o[ 5. 1@] mnglleuem ef 6a8rpdobutyl- 31%9116118@1311!9[%532{*'G?Cé-bilﬁmcoﬁmc acid (0.15
m?roﬁ ﬁ’x i &BMCWg@ i$ aerde): a%oﬁMlel OPME Y tairR-ifl rr@a@m 0S8 mL),

undecane sodi um net hoxi SM(e
an 0 Aol Foa fraong PR HER R {rovepieht sSDCNGlg e¥gporated
Th@‘i’es?cﬁ@@ dibsobved @R EAN20 H’ﬂ)@‘ V\Qﬂ&ﬂ I’ngh\i'atcxﬁ(fStrﬁl‘, x(3)ahd hine, Bed over

so%ql{gsﬁlfz(\t%, Wﬁ)cop%e%ggt\ég f ﬁlél ro%ucetrls ; Sl’q %et%rd[ﬁgﬁ%’%ﬂbeto give the

RO g&n
title xérhpmind d ' HVNIMR (XOMI\([Bz onAIp) &d. 34 (1Hha), Gtﬂﬁblhh,ekﬂ) & S§dibHcd), 3.61

e t d1b 25, Q%N 74
g A 3 TLE AT ARG 208 31 B 2o 21s0 S, 210 P U L g cam, i
Ii7s(4ﬂun) fL@MSW@h@ﬁ)P‘TE@IQAMEFEmmnEA) to give the
title conpound as a white solid. LCM (Method 1) =
317.12; RT = 1.15 mn. F. 3 -CYCLAB UTY
L-9-[6- (I\/ETHYLS ULFONYL)IBXXMPDSZ N-3 -YL] -3, 9-
[S){ Qg%’?e%laran o? l\yé\' ngeprgm%%st%zged %;spirg erlblatlzv(e)s
3- Cycl obutyl -9-[6- (et hyl t hi o) pyridazin-3-yl]-3,9-diaz
asaoq(a-?{e(éuﬁ;dﬂg 8CAR_PIRO[SX¥TORNE Y0 1B)ox'y P NMMETININICINAMIDE
(Covp@Nor opyri dazi n- 3-yl ) - 9- cycl obut yl - 3, 9- di azaspi ro
[ 5. 5] undecane (0.33 mml) and sodi um t hi oret hoxi de
(1.4 mmol) in Et Is heated at 100 Cin a 25
seal ed tube overhi g L ft , the crude
m xture i s evaporatedNun E‘éressure. Wat er

(5 M) is added, the |norgan|c phase is extracted with
x 10 ... The, conbi ned organic |ayers are

St%ﬁhé‘ézwpfrﬁ[s:%%’éqpcaé’n%o‘brl ne, dried over sodi um

sul fate, and concentra m de product is

purified through PTLC%34O ) to give the title

conpound .as white solid. LC M 0

O iyl BB T e S TSI (A P ginfeniational
Applieftior. Publication Number WO 97/11940 from benzyl 4-formylpiperidine-1-

ca%ox Iobutyl 9-[6- (et hyl sul fonyl ) pyridazin-3-yl]-3,9-
aspl ro[ 5. 5] undecane (Conpound 17)

Step 2. 3-Cyclobutyl-3-azaspiro[5.5]undecan-9-one

OO

3-Azaspiro[5.5]undecan-9-one (7.6 mmol) is dissolved in 2.5% acetic acid in DCM
(24 mL) at 0 °C and treated dropwise with cyclobutanone (22.8 mmol). The mixture is stirred
for 30 min, and then sodium triacetoxyborohydride (22.8 mmol) is added in portions. The

reaction mixture is stirred at rt overnight, basified with saturated sodium carbonate solution
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To a m xture of

3-cycl obutyl -9-[6-(net hyl thio)pyridazin-3-yl]-3,9-
waele@za3issr o] 5. 5] undecane (0. 13 mmol ) in DCM ( 5pan/psS1i087/011135

added nCPBA (0.34 mmol ). The 5 mxture is stirred at

rt for two hours. The m xture is washed with saturated

NaHCO3i brine, and dried over NaSO4. The solvent is

renoved, and the residue is purified through PTLC

(DCM MeOH: TEA = 100:5:5) to give the title conpound as

an@e%ﬁiﬁ:{eg wittl DOM. LEhonitWadanG@ractd hredbaehdd! withilvatkr Kriné] @ried over

G . .
anhydroys Ne:SSr@pdeupeiratrddn proxg pspfarbhs HEF CRIFR". L) PYRI D
AZI N-3- YL] ETHANONE 10 ( COMPOUND 18) O NN -N N ~N A
Stepi3x t I1Cgcloutyl-3-azaspiro[5. 5]undecan—9-ol

3-(6-chl oropyri dazi n- 3- y Io utyl -3, 9-di azaspiro

[ 5. 5] undecane (0. 31H®

tributyl (1-ethoxy- V|nyl) armo Pd PPh3)4 (20 ng) in

t oI unesofubiofiof 3msclblﬁnyléﬁamtplrolSﬂ]uﬁ‘delcm-%—OB‘Eéﬂ 4S50mmgPan EtOH (5
r]ﬂ![‘gtﬁe &)Aft I‘ ﬁfuyéjﬁ smr%gé{qtﬁfd§hr The solvent 1s

Vapor un uce pressure tion
renfdyedd Theiresicud MSSO%@! lrt H@MﬁZQmIr)e The mirdure efdw%ﬁ‘e‘BW“EWPES’F’ dried

J.:JN 860 N SrapoFiiEd U il the rillS caMgdlund! | zed wi th saturated
*RaHBcET “and ]t)ohe |nogr{gan| c p%ase |s extracted with DCM

3 10 m d
MERRURI R AR -
(C@xﬁmeav)rat ed. The crude product is purified through

F I/Eﬁ”hé“o (E‘) o °§g§§@§bu§>&13942¥§) Eygseﬂ%&ek& §8ﬁ?@%91mobqn WBMso 4

ml s¢Gura iR ($¥Yo-dispo Jrgnp@;@p;l 1) is added. After 30 min, 6-chloro-
N-Muﬁﬁ&.&tm%a@ %Zﬁrhlﬁ) % S&%B@Ql}l!l T}Bl ljeétloﬁ QIAMBRUNRAB to 120 °C
m xture

ovesnight cHICgFRSoR F%ﬂd‘?ﬁ&%ﬁ £opl Mﬂayd §‘f’e partiigrrdhetvieeg B ansd water.
The [BA R&.iOképarieaana the2®ateOlaget isrBXttakted ZVithCEAY The dembifed Srganic

s SR e e, 4
comentrdtét)in tdago andithe residiteuls @mﬁe(bwabd’ﬂéCe*d afisprrbléwe title compound.

ed.\p ure. Water (10 m) is added, and the
M%ﬁ\gerga(ﬁl)cg%se Is extracted with DCM (3 x 10 m).

The conbi ned organic |ayers are washed with water and
B.brine, dried pyes-(sodivorusvil-8 stz ARROPDNORDEC-AtYRIRYRIDIN-3-

The crude product is I?lllé)l fied through PTLC (4% TEA in
YL?@'EEﬁﬁ}EFBAIS(?'\‘Fe © conpound. LC-M5 (Method 3) =
312.22; RT = ®9 ' 33581

PCT/ US2007/ 01 N[ 6-K9- UTYL- 3, 9- DI AZ
ASPI R 5. 5] UNDEC: 3 YL)PYRI DAZT N- 32 YL] PHENYL} ETHANONE

Stdp 1 oo CHP TSV oY RO 54 PRy, 8 Blrpcpicots spungecgne

5. 5] und 5 (4 nq Q. _)Q

E';lcet]ylughgﬁslngor oni(c%am N(Bgz@lo 9 mmol ), Pd(PPh)4

15 :

( ’ltgg:) o?lﬂ{on abl}l@-cgc b tﬁt A3 ag%fglé%t %Qéa)le gﬁrm gu:lhydrous

rni er |1 S
. (Frimk) isradect 2 -ehpreaibroshopmdinelOd mmel) At carbonate (0.7

mrS19 Al Qesbﬁ‘ME 'hﬁxtﬁlreQS Hedeitht léb@@@@m%ﬂtd THeIr¥RAbn MO §fallowed
In"vacuo to give t ecrudemgr Ch |Es Qr{r&leq

to [§gol pp 1 poured 1nto cold water (10 ex’tmcte A (1 ). The

combined organic layers are washed with water and brine, dried over sodium sulfate, and

concentrated. The crude product is purified through PTLC (4% TEA in EA) to give the title

compound as a white solid.
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(4% TEA in EA) to give the title conpound. LC M5

(Method 3) = 405.23; RT = 0.99 mn. 10 J.
WR2@YTBIBBUTYL- 9- ( 6- PYRI M DI N- 5- YLPYRI DAZI N- 3- YRQF/BS®o1H11135

AZASPI RQ 5. 5] UNDECANE (COVPOUND 21) N NN M NA

m xt ure of

3-(6-chl oropyridazin-3-yl)-9-cycl obutyl -3, 9-di azaspiro

[ 5. 5] undecane (30 ng, 0.09 mmol),

pyrim di ne-5-boronic acid (20 ng, 0.16 mol ), Pd(PPh)4
Ste%lzo k- [ala‘)iCy&l%bwﬁﬁﬂam(é’s%nratg)s]ﬂrﬂe@h@l)bﬁrdu) 33Mghskit}ethanone

IS heated overnight at 80 C. Water is added and

(C?'Wé’“ Xure is extracted with DM The conbi ned

or ga\ infixth@ Yy ZS(Salﬁremdpyrehh-Z-M\)’g&M)obaﬂyﬂii SaliazaspirofSeftundeckne (25
cuo.tag C [ i fei

mgOQ) (ﬁa ol)( Eg/eq%lgﬁen&ﬂggm ?c?d %t tﬁeOS}’%}rbg Pﬁ(nP_g’HL (S £ g\g) and

NaL@,I\@O (nl\gatlh &MB)G mlJ@pd Iater [Qi]’ mbl) (s Beptasl gyernight ag8Q:%L Mnter is

Yhia9e & PHENY YR A\!s%f&ls} dried
e BB LA PRSI ot o
(MM) Angsolyent gemgpved in vacuo to give the crude product, Wthh is purlﬂed by PTLC

(49'%'1(5@ O BV tﬂ@aﬂ@ c&nﬁdu)ld 9qumcram 1)63%.48 @i, IR IIVI(@, 2H),

ndecane
7. T AR EIOLh Pi5hy T BT B TR AF 252} JED 7 s 38D, 237
(m2), 2.04 Gel(42B0 ) £0-1(S6Amr)H)RNLCNAL QABthod 3) #Y)4.24) RPWH .08 min.
(3nm) and water (1 nmL) is heated overnight at 80 C 25
Water is added and the m xture is extracted with DCM
C. TheCromRuTx Y- %f%KWTHWéRSOIaP@- -HEMETHY N SRIPIN-27§ } -3,9-

Is IEBES 5]91(‘9&’&‘?45 BoMPSUD 129 01 ve the crude product,

o I's purlfle by PTLC 4%TEA|n EA) to give the
t|tIe compound. LG 3) .19; RT = 0.94
mn., L. 1- {4-[29- AZA- SPI R 5. 5]

UNDEC- 3- YL) - P DIN E-5- 30 YL] PHENYL} ETHANONE
(COVPQJND 24) 2007/ 133561 PCT/US2007/011135 O

Steg-l(- 5- E;Fdﬁ’ebwk?1{1‘3-&@rfn%‘hx)m@iﬁtry‘cv‘aﬁa‘rwu@xf@ira%é@a%%i ro
didzBsphbsFhadesae (Canpauadl) 23) N Br---CN "}-NJN5 To a

sol ution of 3-cyclgbutyl -3, 9-di azaspi ro[ 5. 5] undecane
(2.4 mol) in a y}_,@l,q@g%s added

5- brono-2-chl oro im and potassi um
carbonate (3.6 The resulting m xture is heated

at 0 C
to oot Sf’@g% r(‘)% %kk‘%-cg%llggu 1536%% Qe\g%[égﬂ%ﬁaé ?TE r%LJ)tglg?gmd (0.61
mrgol) tim etledravs tICHAX 1) rit. added)2-methiypyrrobdina éQaI7?orngm*ﬂ JEA (1.6
m.%é\)(&r[dso l%ﬁpngﬁ “M\L hasm];@ hix@6d 1@&1%@ at SioCedr @R rhours DCM

sodium sul fate, an concentrated. The crude product
is peappraters i1dg rwﬁvsug Hlsm% inop ﬂ?m)nwmfd pathgrajer (6l x 3) and
brink,ldrRd ove SR sulkdte, Mbd (COiSehtedled3) The GRle produdllis pudfickiPthrough

m n.
PTLC to give the title compound. '"H NMR (300 MHz, CDCl;) & 8.36 (1H, d), 7.67 (1H, dd),
6.58 (1H, d), 4.25 (1H, m), 3.55 (4H, m), 2.68-2.80 (1H, m), 2.31 (4H, m), 2.20-1.80 (8H, d),
1.78-1.50 (12H, m), 1.27 (3H, m). LC-MS (Method 3) = 397.32; Rt = 1.01 min.

Step 2. 3-Cyclobutyl-9-{5-[(2-methylpyrrolidin-1-yl)methyl]pyridin-2-y1}-3,9-
diazaspiro[5.5]undecane (Compound 12)

To a solution of 3-cyclobutyl-9-{5-[(2-methylpyrrolidin-1-yl)carbonyl]pyridin-2-yl}-
3,9-diazaspiro[5.5]Jundecane (0.1 mmol) in ether is added a solution of LAH (1 M in THF, 1
ml). The resulting mixture is heated at reflux for three hours. The mixture is cooled to RT,

and is quenched with water. The mixture is filtered through celite, and washed with ether.
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Step 2.

1-{4-[2-(9-Cycl obutyl -3, 9-di aza-spi ro[ 5. 5] undec- 3-yl ) -
w@orisxdsone- 5- yl ] phenyl } et hanone ( Conpound 24RCHUS2007/011135

m xture of

3- (5-brono-pyri mdin-2-yl)-9-cycl obutyl -3, 3-di azaspiro

[5.5]undecane 15 (42 ny, 0.12 mol),

acetyl phenyl boronic acid (32 ng, 0.19 nmol), Pd(PPh)4

(20 my) and Na2CO3 (40 ng) in DMVE (3nL) and water (1
Thmﬁ)trdt& heatiefory ﬁéycghthe ablvel iSremAE®THeSesi@de @udfiéll through

PTLERRE el amariar o (NGBS 2t U Rar 2 BRoved

in vacuo to give the crude product, which is purified

b % i ' t j 2519d.
D. AR ot iR Lel Bl Lyl B RTE RIS
DIAZASPIR NG OBRECANEZC@UIGUNPASP| R([ 4. 5] DEC- 8- YL) - 3, 4' - BI PY
RI DI NE ( COVPOUND 26) Step 1.
8- benzyl - 2- cycl obut Z—.‘mf' decane N~N
8- Benzyl - 2, 8- di azasqfi 0[4 5] decane (6. 14 g, 26.7 mmol)

|s di ssolved in TEA (6.84 25 nL) in DCM (200 nL) at O

C and treated dropwi se with cl obut anpne (2.60 i,
Stepql. 74-(Grfrpipbutsinie’-tipsar wirely: g“‘@%F Prg ]%C‘B’G‘ nin and

then sodiumtri acet 8 40. 06

mol ) is added in pmMWon mxture is

stir ver.n t asi fi

ol (A BTG oL e Hp e P PR o iptigne B D in anhydrous

DMBO(S meld) i8atidaicetyl aA-Buor&iSenyiDichfdsy (21 @8HH1and potassium carbonate (3

mmgl"-g ; anggx dfm% ﬁla%léﬁé % %UB oV8th aﬂ{i rp:{ch&?mn&lﬁrle %jallowed

concentr ed I N vacuo

to gpglop m,tmeresinnqoecotdowptsu kP, mLy-2v8 eecmt?fbwlth)BA ﬂélsmér x 3). The
co§ﬁ;§1@d %r a%c@féh‘@g'@tvydshc% @1&;I 'v@a@saﬂh beihé - cﬁf}edﬁfv&nﬁ)dxdﬂﬁ\hsulfatc and

enzy - 2-cycl obut azaspi
corpnsily T opop Bt Sroreh PHEC @A rOBAR e te e
compbunads uhity sbiiaxi de (1.0 g, 20% on carbon powder,
noi sture ca. 60% is added and the mxture is stirred

ty ti
2 1 3 ABG - 8 St O ihen DS o1 PO 01
dlazssmeﬁcﬁmde‘aatneéc‘mfwaé&@ to afford the title conpound.
LC- NG kiR o6e 1&(9%81%1)&;;1-3164%%1%[5 5]undec-3-yl-benzaldeh de 0.17

m%?‘iie%grﬁ'g%%ﬁﬁ’&ﬁw@ 2é of (é%%fa%% %&&j&?gS Hﬂ)g 6% ml) is

stx&cd;yc hobuhygmz 'Bhedtrﬂﬂﬂ%plls r\@[sne&}wﬁthmmem(dlmHC@;,, &ndldried over

MégEg‘;r an tﬂi s&q gsrr%lill Ve @'\@8&( r}glb%ké;rés%ngggﬁedreflsiue is &:un(}%d through
PTRG (&gfcsmmcmmrmeehq &tlwf@ngmuqd) F.GriviS (Methpded) =S821285 Fag= 1.32
i xture is heated at 120 C overnight. The reaction
m xture is allowed to cool to rt, poured into cold
water (10 nmL), and extracted with EA (10 mL x 3). The
E.conbi nedyorgautive-9-@WeETSoXN Y RIBAITE - i )t 1,0 -nRizasPIRo[d. S JUNDECANE
brine gpl ed over Na2SO4, and concentrated. The crude
3‘}45% s purified by SI l'ica gel chromatography (5%

TEA in EA) to glvet m OLC—I\/IS(I\/Ethod
3): 350.11.

Step 1.  3-(6-Chloropyridazin-3-yl)-9-cyclobutyl-3,9-diazaspiro[5.5]Jundecane (Compound

14)
7 N\
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20 RT = 0.97 mn. Step 4.
6- (2- Cycl obutyl -2, 8-di azaspi ro[ 4. 5] dec-8-yl)-3, 4" -bi py
w0 p@insss¢Conpound 26) A m xture of PCT/US2007/011135
8- (5- bronopyridin-2-yl)-2-cycl obutyl -2, 8-di azaspiro[ 4.
5] decane (50 ngy, 0.17 mmol), 4-pyridylboronic acid
(53 ng, 0.43 mol ), Pd(PPh)4 (20 ng, 0.017) and K2C03
(138 ng) in dioxane (4 nL) and water (0.5 nlL) is
heat ed overnight at 100 C. Water 25 is added and the

M XErdlaSoluiof ¥ Bs%%l@lqmvlist aikbit s S]u%@ecﬁké (3 SEhrﬁmol) in anhydrous
conbi ned o:rqganl C ers are dried (Na2

DN (3 M) i8Rl lopqpyrigaging ) raa&%?%% ggrbonate (3.6
mmidhe T@Sésﬂltﬁlglrﬁlxmdd is hiedtated 1201°OCMraight. (Tas s€dtidruh g isablowed

SCX (ion- ex e), colu olum Js. f| ~
to ggal ﬁ‘g 6}5% E‘)W?ta‘ Qf'&a%g&n ?(‘)”m\/\?acé d ar%l 1&%@?’?9 The
combihdad &gﬁd«é Chyeisbde wWa0IB2d1With Opteniand bring dmﬂ Ioe@t sodiunT pudfate, and

t .
B OYE 1 MBS0 A PO ) oo
commnd p$ 4 whitosphidunBC-M$(MitRed JcD3 36 ing
8.61(2H, d), 8.51 (1H, d), 7 75 (1 H dd) 7.43 (2H,

Ste)2.  8-ClBlobitylH-(6lnethdxpiridazaB3 {143, 9-diaLhspiEd[8 B furddcand (ompound
CT/ US2007/ 011135 m), 3.17 (1H n), 2.89 (2H, m,

.70 (2H, m, 2.28 (2H, m, 2.12 (2H m, 1.89 (2H,

n’) Al .nfiiturd 6dfl, 3 #$-chlbopuBlagziE-yip8-c¥$lob BB, R-Oiazdspire{S S]uhdecane
© 2 Fipdh aacaqdion s i DA B A RETEISN jn eiensl Gy
he@@tmozwm g@y overERL -After |qogjing thslcgﬁie Imxture is evaporated
un(ie? Féd'u@dtﬁfl:ssurc Water (5 ml) is added, the i morgamc phase is extracted w1th DCM (3

- benz di azaspj ro[ 4. 5] 5] decane- 2- car bogg/l aan
X gbr@l) e q%ntﬁneéloqrgatqubhy%’f are washed with water and brine, dried over sodium
sul&tdqaﬂczyénganu%tm am&mcreqirélmﬁﬂ dAeodfied thidgh Pch7(|3/5Tmh EA) to
. ro t
Evg irt}lf’atﬁg(%g’?‘é 528 1 e 5‘95{%?? e ﬁjeqmghlg 3&6%‘ eﬁz;Tc_t -

m xture is stirred at it overnight. The organic |ayer

' §-c\9@§(51ﬁ9rv‘ﬂ"§ 15- MM &y Lfp YRBSA ARLB . v f3®-Or gani ¢

extract IS dri ed over Na2SO4, and concentrated to give

DI%P‘BPESP%UNW&WP%@D@(NH hod 1): 331.2. Step 2.
tert-Butyl & di spi decane- 2=car boxyl ate r1l
JINH Boc N 1SSﬂN >< N‘é
tert-Butyl-8- 6€mzw=N2 8+ pi ro[4 5] decane- 2- car box
ylate (10. sol ye Et OH

s )1 pai | iRy by i% SR SRt ndecane

(Compaidid€) ca. 60% is added and the m xture is stirred

at rt under hydro ( ik overnight. The reaction
mxtureisfiISe(/gﬁQ,t—mou ' and the filtrate is
concentrated in veENO t the title conmpound.

LC 'XB n(l Ng.vtreh | 09' %%g&aglégbggnda%x 3S lz?ggclo{nﬁ&lt-f &-%a%ls;t(nr?[S Séundecane

8- cyclobu cane=2-car
(0. Bbman)@k}d(}odngntth@meﬁoxnde (14 mmol) in EtOH (5 ml) is heated at 100°Cina

sea?ed%l%' &%ﬂl? tf Qﬁ’tér éﬂoﬂﬁgv %ecr&feﬁf(&@% |e@$p%ra@ell L%Jierg'edlﬁgd Pressure.

sso ved n TEA (

Waier (5 ) i @af@asaawmegéewaﬁﬁd WL s RdRay gl ATg/sombined

organic layers are washed with water and brine, dried over sodium sulfate, and concentrated.
The crude product is purified through PTLC (4% TEA in EA) to give the title compound as a
white solid. LC-MS (Method 3) = 333.29; Rt = 0.44 min.
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m., 38.9 mmol). The m xture is stirred for 30 mn and
sodiumtriacet oxyborohydride (9.53 25 g, 4.56 mmol) is
wa@eaaed3ism porti ons. The reaction mxture i s stPerEs20a1/011135
rt overnight, basified wth IN NaCH sol ution and
extracted wth DCM (2 x 100 mL). The conbi ned extracts
are washed with water, brine, dried over anhydrous
Na2SO4 and concentrated in vacuo to afford the title
compound. LC-MS (Method 1): 295.4. 61 WO 2007/ 133561
/ b 3@hethPis8orty)pyridazin-3-y1]-3,9-diazaspiro[5.5Jundecane
Stegg cl obut ;}P%[ gﬁldlthz?zaspﬁ)g 4. 5] deggme HCI:ptért]- But yl
(C‘BDWB‘# dBut yl - 2, 8- di azaspi r o[ 4. 5] decane- 2- car boxyl at e

(8.33 g, 227. hnirtid ) o5 di Bs@lobag1-Dg6-Ehkthidihio)pyritiagixedrg]-3,9-
00 The ur [t .f
d‘a%"bsP %[g‘ts yngdegane @m{% o|])nlr1v]§{::ll\1/l(r){5t %ﬂ)a% # %éeg '?%%gh QQJI%OD' The

mixchufeyisl stirodd 2 i e tveahqurs f Thehmixtire isswasbedwith datursiigd NaHg(, brine,
anc?n%léd B\Zﬁ gég)zogtyeg)l%ﬂt & M@w gy@ftheaﬁﬁh&nistﬂuhki@d (}@9&11 PTLC

he m xture 1Is
(DEMMeQH:TEA=400:515) torgiee ‘ﬁ‘F iatla ¢ FRmpaing 23 4 WhEFOlEy obgtMS (Method

3) £8ks 18 R, & 6.60Rue the inorganic salts and the solution
‘concentrated in vacuo to yield the title conpound.
LC-MS (Method 1): 195.3. Step 5.
G. 2- ( SHBrEFIYTLOBUTYIL-2,9401AZ BPROET . FIONDEC-3 Y LB YRIDAZHS BiVILDf THANONE
(Conpound 27) N NOCNK 10 Br
(C‘;J-"’?’?f@pg?mpyri di n- 2- yI) 8- cycl obut yl - 2, 8- di azaspi r of 4.
5] decane is synth sSe |a!¢§/ as descri bed
above for the/pr para
8- (5- bronopyri di n- -yI) -cyc obut yl -
2, 8-Ali raizasiafop46-bhldepmnidazingsyrg-cyclobutyl-3,9-diazaspiro[5.5Jundecane

. ?rla frffo )gpmhpgx%gﬁ, %Ekréﬁﬁgﬁ" ga@ﬁéusaﬁﬂ.% 88 B ﬂstomeﬁe @st.%ti; Rédted at

13&Egpn @, sealed tube overmght After cooling, the crude mlxture 1s evaporated under

red@ce(dgpr@éﬁlleo h LMYI-lIClZso&n@h [ 4 ﬂﬂpis raﬁ{iéli 2ldi@e mixnite)is Bealed &iq0Y°C for

. sy CROBURT el e o7 NaEo, ap fheyingraspiogpase i
tr|d|ne_£ gﬁf %‘L N?ZN Pg i r?)l?a

extidctidneiti BCM/ (B X8 iml)e dThee s@alibddadrgnialmycte seer wishel ovitb warter and

for,the ra . .
de product fied through
bn%c ed ov? osg)g% ELB&% gl % g%rg:enu'at d, Yy 'gﬁle dcru e8pr uct is purifie oug

PTyp)(mg, ’IZEA ] If;)y)(tp divadhe titks; qq)g'npound LC-MS (Method 3) = 329.31; Ry = 0.79
mif- (5-bronopyridin-2-yl)-8-cycl obutyl-2,8 20
di azaspi r o[ 4. 5] decane and 3-pyridyl boronic acid as
the starting materials. '"H NWVR (300 M1z, CDCI3) S

H.8. 77 4-o-byadpyuTiL-59-nid2Aspoked] 5.5 ]NDOEC-3-MH)P YR DAZINEI3 CARBONITRILE

. 1H, dd), 7.34 (1H dd), 6.45 (1H, d),
(C%?p?@%.‘gi §4H, n)) 2. 85 (2|(—| M 2)76 (1H, (n), 2?49

(2H, m), 2.26 (2HN-N 89 A6H, m, 1.76 (4H,
m; LC M (weuﬁwy@@ré 16 mn. 0.
2- CYCLOBUTYL- 8- [ 4-T1- L-

H- PYRAHIZIure - of| O ENwtopyadagins)-AASDE Rty 59 sz S P DRI Almdecane
(o. (??}{P %l'}?cg uiél (o @9 . Paglba), (23 me) and DPPE (3 mg) in DMF (10 mi)

-cycl oput yI'- di azaspiro[ 4. 5] deca
is hrated 621 Wﬁ 2'0@75)3‘1'8%5‘8& oysmighisZ sy F?Pi‘fi Jhe crude mixture'is evaporated

under reduced pressure. Water (10 ml) is added, and the inorganic phase is extracted with
DCM (3 x 10 ml). The combined organic layers are washed with water and brine, dried over
sodium sulfate, and concentrated. The crude product is purified through PTLC (4% TEA in
EA) to give the title compound. LC-MS (Method 3) = 312.22; Ry = 0.94 min.
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Br \ NBN In a seal ed tube, dissolve
2-cycl obutyl -2, 8-di azaspi ro[ 4. 5] decane (307 ny, 1.58
wOor@i)3358t br ono- 4- i odobenzene (893 ny, 3.16 nmmedP/PS2007/011135
Cs2CXB (772 mg, 2.37 mol ), Pd2dba3 (36 ng, 0.0395
mol ) and BINAP (49 ng, 0.079 mmol) in dry toluene (8
m.). Degas the 5 m xture with nitrogen and heat at 120
C overnight. Cool and filter through Celite washing
with EA. Evaporate the filtrate and di ssolve the crude
. residue in B Edo-cYEHRUrDE s 9 ROASIROBOS iNDBE-3W LY BV REFAZIN-3-
(2 x 25 nL). Basify the aqueous portion with I ON NaCH
YLEHENWFFWOW(FHMP%@I\W X 50 mL). Conbine, dry and

evaporate thecoorgar|c e»eurac t ield the title

conpound. LC M @v o 1\ .N:34_§< 2. , ep 2.

2- Cycl obut yl -8-[ 4°T1- meThyl pyrazol - 4-yl ) phenyl ] - 2,

8- O\ aiAfpd roff H@ﬂe@ﬁﬁiaémmy}ﬂmdclaﬂ)tyw 9ridiataspieo[6f5]undecane
(42nr8g ?%g{ (R{' %Q%%I%Wﬁ;}/n%ln%ba% 32 rhg, dj i @n&oﬁ’y E’QJPf’hP](%E (ﬁ%) and

NaiC-OEB(t’vhy!ig)éln (OME (3nb) tet watee(lhpl) is, I@ated oderighbatod (. 2 Water is
adc%)i a]t:EL tHY rng;%e%&(g d ng'l ﬁ%m'co%(r{:’ Eh%réan(é—gaygfg'are dried

|n di oxane
Mg#04 ams sqjyent regndy "e‘tﬂ'c'éﬂl eght cagle B °€ whygl 1§ puifged by PTLC
(4‘3@‘1‘@2&‘% &AJ td Fife fHeXi18 cEmbdung: XLCM$ edembd B DA 132 R % 030 min.
m.). The conbined organic |ayers are dried (Na2SO4)
and the solvent renoved in vacuo to give the crude
J. p¥-0dCISBUTTRO-(6@SRIVBIN-S Y UNREMAZINES-YL) 3 BN aATP IR S S B DECANE

Bisin SCX (ion- exchange) colum. The colum is
© rJiﬂ{OgJFJQWajsjlhed vvlth EA/ MeOH (95: 5) (d| scarded to waste)
and second w IT 0) which is

col | ect ed. Th slvni d 20 the crude
product is purified by PTLC (4% TEA i n hexane/ acet one
[ 2: Al)mikoureyi ofe 3{(Grehlbtopmdazmeﬂﬂia}awdclobwlwmd'(awcirm‘é]undecane

(3099%03 o1 ﬁy&%ﬁbnesf)-borzné Jcil %ﬁ‘b m§ 0 13 nﬁﬁi)d, :ﬂlglbh A)o mg) and

Na§Os (25 6&)(12 ME)(3mb) glgl Wl (lnl,'lL) 23 i[y,gteg ogg_m(gl!g_g_t 80n$C Water is

add’led 7;§;d1{h2 Zméé%ia géimale,t@d N&th( e 0drhd) comdkd 20k gani¥l 1ayel8. 824 dried

YL- 2-[ 4- 1
(MR O BV PRI ot v PP ARE Mok i Bty PTLC
(4% CENROEND t3Bive thd title R:bmbou(nd N LC-MS\(M&ha3)E 365.22; Ry =0.56 min.
2- (4- Bronmophenyl ) - 8- cycl obut yl - 2,
8-di azaspiro[4.5]decane NrCN-O /I Br 63 WO
K. 29-@?6@@&1553: f@{&&%@ﬂ\?ﬁ@iﬂd&&@ PHENYL]PYRIDAZIN-3-YL}-3,9-
4 Br onophen C uty 2, 8-di azaspiro[ 4. 5] deca
T'§°Wasd ‘%Fs%\)é'l"ft(? T‘é’“? descri bed above for the
preparat| onQof Vs - 2- ¢ycl obutyl -2, 8-
di azaspi ro[,éF3 ‘@ 3 N
8- cycl obut yI© 2,-8=di ak'a§p| ro[4.5] decane as the starting
mat ‘“X ' turc Lo?” _B@G-(:%ﬁ!oﬁglq%alfna %?’ 9-cgclo§ut§t ﬁ@-d%zaSplro[IS S]gdecane

8- Cycl pyrazol [') pheny
(19gmg; %%gmqlb [44@}@@%%@1)9@%9%@ agfsh 2 mg, 0,06 mmo}) Pd(PPh),

(10 mg) and Na,CO; (13 mg) in DME (3mL) and water (1 mL) is heated overnight at 80 °C.

Water is added and the mixture is extracted with DCM. The combined organic layers are

7

dried MgSO,) and solvent removed in vacuo to give the crude product, which is purified by
PTLC (4% TEA in EA) to give the title compound. LC-MS (Method 3) = 441.19; Ry = 0.94

min.

L. 1-{4-[2-(9-CYCLOBUTYL-3,9-DIAZA-SPIRO[5.5]UNDEC-3-YL)-PYRIMIDINE-5-
YL]PHENYL} ETHANONE (COMPOUND 24)
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8- Cycl obutyl -2-[4-(1-met hyl -1 H pyrazol - 4-yl ) phenyl ] -2,
8-di azaspiro[ 4. 5] decane is synthesized essentially as
waele®ensised above for the preparation of PCT/US2007/011135

2-cycl obutyl -8-[4-(1-net hyl -

1H pyrazol - 4-yl ) phenyl ] - 2, 8- di azaspi r o[ 4. 5] decane,
usi ng 2- (4-bronophenyl)-8-cycl obutyl 10
2,8-diazaspiro[4.5] decane as the starting material.
"H N\vIR (300 MHz, CDO 3) 5 7.66 (IH, s), 7.48 (IH

S), 7.33 (2H,od),—6.54\2 0 3.92-3.90 (7H, m,
3.36 (2H, t WH Y H, 2.56 (2H,
n’), 2(40 (2?—| ON;S,’ ,-ngZB(ZH g),
7 h 7 RT =
Steg lll 3nq5 o I%EUT%YC& M?JEP/ 9%—%&2aﬂo Juhdecane (Compound

23)1, 2- A PYRI M DI N- 6- YLPHENYL) , 9- DI AZASPI RO 15 [5.5 ]

UNDECANE ( COMPOUND Step 1.
3- (4- Br omophenylg} yGNob yIN3<9>d|azasp|ro[5 5] unde

cane Br--NN-<)
3- (4B QIRRA %%I«;}r %b&%f:i 6! QVMJPIQP%'J&H&&% b4 %rﬁol?ldi Bi§drous

cane 1S synt es ‘essent| a descri bed” abové
DMSH? (& md) Y @:blgd &threro-@fchloropyrimidine (3.63 mmol) and potassium carbonate

. § n'(né'o'lprmﬂg\ﬂﬂiﬂ )n AdoreYis h&h’éﬂt M#! 128.°8 overnight. The reaction mixture is
di azaspi ro[ 4. 5] decane,

slcgiedfpIeBhIP i PSS i SHIGOVHTT O Btdnthsksiac'sd A (10 mL x 3.
Thé Ecaﬁlimdalgargaﬁia:t leydrabre wathelibvithveitéraad biine, 368d 6ver Stdiyom Rulfate, and

3- 4- (A4 _
R - p%@“ﬁ’ : Iphd?,{:b'-s %aﬁg%a%%}%%ﬁig idbﬁ (ljp ecane @ot)fga%b‘%nﬂe title
corigoul. | hCé\/IS; dptbod 3)iH36di 3 RoFvlel 2 min.

3- (4-bronophenyl ) -9-cycl obutyl -3, 9-

a @ad]&a f ndéc- ine-5-

S e atﬁ“é‘f*ﬁg R e L
vl 2 o 0615 mmol ), and KOAc (604 ng,

6. 1% i’ﬁiﬂhr)c ofh 3-&51—b§(xﬂti(9mmmldm€26ﬂm-9-cydl5bmyl)3 3-Giagaspiro{S Yjundecane

is d
(42 5 (ﬁ easse8> afetrggﬂeeg'{bgg)%% Icﬁc{ (35 O@%W e?hgﬂlﬁ (EéJ h’%) and

over ni
Nam3| @ mg)is PME €31aB) andowirerl(IinLh isehxated Gerpight at 80 °C. Water is

adc?egoaydltﬁg’ %ﬁ}tuf GV Ha20Rd / \Q&Jm Gﬂl@%ﬂ{bﬁﬁh Q)rgd?ﬁi: layers are dried

ronatoq h the crude product on silica | el dting
(Mgp@4 2mhsg venEs&n'(ogsd im)vacyqytogive the $THge pregdych %?Pp'é BH@fied by PTLC
(4% FENEN @Dﬂ@tt(h%lde the titld ¢dmpoun®t EQ-MS (Method 3) = 405.24; Ry = 1.13 min.

3- Cycl obutyl -9-(4-i m dazo]

M. é&@%@gﬁ&@%g.ioﬁi,gsz'Rp.'asgyﬁLa@.sw.a 2880k bNeXcBUPOSRS 34

3-cycl obutyl - %ﬁ;g*@{:f%’ thyl -1, 3, 2- di oxaboro
| an- 2-yl ) phenyl di ZQEE>K§HE 5] undecane (60 ng,
0.15 mmol ), 6-bronoi m dazo[ 1, 2-a] pyrd m di ne (35 ng,
0.18 mmol ), Pd(PPh)4 (18 ngy, O. 015) and K2CO3 (138 nm)

StelpM. @L&W-Q-c(yéloﬁﬂlﬁrl-@8@1&%&6[4(ﬂdéﬁanem) i s heated
overni ght at 100 C. Water is,added and the m xture is

extracted wth EA ( he conbi ned organic
| ayers are pl aced dhkfi§%3 (i on-exchange)
colum. 10 The colu first ma ed with EA
(dlscarded t Q. wast e) secan

d .
{ 60 Bingt2 AT A SHerat G4 &1 B SBTORnT o e ip R (684
mlana DdM (Q0WM dfl.) pit @0UT and Ereqped diopeile lwith & EloGutahdie EACIimL, 34.7

rrma%%:&ureq; )stlrtre% ﬂ)l 6 ine hitﬁénesoﬁﬁgp&lwe%x;buo%de (8.48 g,

40.06 mmol) is added in portions. The reaction mixture is stirred at rt overnight, basified with
IN NaOH solution and extracted with DCM (2 x 100 mL). The combined extracts are
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CDC13) $S8.79 (1 H d), 850 (1 H d), 7.82 (1H, d),

7.56 (1 H d), 7.46 (2H, d), 7.03 (2H, d), 3.74-3.24
W@ 2047/188561 2. 93 (1H, nm), 2.56-2.45 (4H, m, 2. 1PcPUSH07/011135

(2H, m, 1.8-1.67 (12H, nm. 15 LG M (Method 1):

402.13; RT = 1.2 mn. R 3-CYCLOBUTYL-9-(l -METHYL-1

H BENZI M DAZQOL- 5-YL) - 3, 9- DI AZASPI R( 5. 5] - UNDECANE

(COVWOUND 32) N NN<> N In a seal ed tube, dissolve

3-cycl obutyl -3, 9-di azaspi ro[ 5. 5] undecane (100 ng, O0.48
wadied "Wl }vlat)e15 akd 6fkk, |dri€%fé)béi'| anhﬂjhrbﬁﬂ'lﬂbzlﬂiblj ;ﬁiﬂ) Egzcgegegeﬁlvacuo to

o mol ), a

affﬁrgthmmbffznmmLgﬁﬂgi}!'é&?@ﬂagﬁ?n my, 0.024 mmol) in

dry toluene (5 nlL). Degas the m xture with nitrogen
Stepr2d h€utlolattyliRdi@zaspiee[AiSidetaneCool and partition

bet ween EA and water. Th rgani c extract is placed
directly on an SCX (io xcRange) columm. The col um
is first washed with EA/ MeCH (9 ) (discarded to

wast e) and second 25 with EA/MeGH TEA (90: 10: 10) which
i s ®elbdneylt2clclobotyl-2BHdizpaspiiofd. flderane (7.00ngl 24 ifemmpl) dedissolved in

E@E fn;)l ?alpal&mrrt h ogXe ﬁTé-g ﬁé%) %ﬂ%oh rbogéérlvgg's'ture ca. 60%) is

gl ve e titl e conpound H(h
)hegnu;ztug@s el}_ql:pd §7t unﬁergrzdx(ogq (SQ)pSI) ?vezrpg)(lti asactlon mixture
is f?lteg& t('u;bblgh délite ard B0 ﬁﬁt?alt'é is c8centfatekbin adub 16 4fford e title. cOrhpound.
nh’? 3'5%45( m, 2.32-2.09 (2H, m,
LC1M§(1_’(I diyj . "LC-MB (Met hod 3) 339.36; RT =
0.36 mn. 30 S. 4 (9- CYCLOPENTYL- 3, 9- DI AZASPI RJ 5. 5]

Stez%‘?f%eﬁw@%%%ﬁ“@?% e T {Ppttnd 29

4- (9-Benzyl - 3, 9-di azas mec 3-yl)-Nnet hyl ben
zam de -NN\_~~I R

3- benzyl 3, 9-di azaspiro[ 5. 5]undecaH:](3 3 mol) in
anhydr ous

1607 GO Gy DR SR JUsEE B 005k; T mmob in
anl@afdi@ MMSO( @.0SmLyMD hddedTﬂ?&ofrﬁ&J&lﬂd)mgymimet (re® g,s5.6€ akeel) and

po%ssx CO ocrn%tonzge (% 49 0% TP ﬁntwgfgo OIQS ﬁ%unle sailléa%gezg 120 °C
ovemghacmdemmmrrmﬂ(:malmest t<8<)001 tmé powmtﬁ e@ldmag'amocmm, and

eeraQ:y %réltl?fi?‘f Heshed tﬂe%}xﬁfnea%%amc' lgf‘ers gl RndV @fth water and

dium sul fate, and concentrated. The crude prooduct
bnpg %thwerealatﬂﬂme@qchﬁ@ace,@/o mcquﬁc mdut:tolsg?u&lgef by silica gel
chxtohta{o@rapﬂp (5% MEBAUACE BSto i thé Beswr@ll ipfbdudi! &IT-FIS (Method 3): 350.11.
R 493‘{“‘1(] azasp| ro[ 5. 5] undec- 3-yl ) - N- et hyl benzamni de -
H

4-(9- Benzyl 3 9-di azaspi ro[ 5. 5] undec- 3-yl ~) - N - et hg/
Staprfiz mZdQC(@uwl-ﬁﬁﬂhézamrom Hdes-&#0-3i47bipyifing (Epngroynd 26)

Pal | adj,4im-dydr @Es Q,%HQerihgz 32)0? mbganb%odmmﬁp 5)decane (50

noi sture ca. s ad m xt ur 1S
mgs (0; 17 agroblt 4'PW%‘?B§?“‘1‘19?}F Seremne( §d3 ﬁ%‘P?l)’ ?h>gf?t° mgs{017) and
K2C@§1@I3'8 @h) ilTtokaHeq4 infL)fahd Wb .3 MLPsGRae@ bidriighnd 101EC. Water
is ?‘;‘%‘ﬁé axEﬂE]gl Inﬁxt%?enlcs: %)rc]ttrarc et;ievgnthl BCN/P&UJP 26 mLinc fl‘gr gorﬁlgsc ortgan?c layers
are dried (Na,SO,) and solvent removed in vacuo to give the crude product. The residue is
dissolved in DCM and passed through an SCX (ion-exchange) column. The column is first
washed with EA/MeOH (95:5) (discarded to waste) and second with EA/MeOH/TEA
(90:10:10) which is collected. The solvent is removed and the crude product is purified by
PTLC (4% TEA in hexane/acetone [2:1]) to give the title compound. 'H NMR (300 MHz,

CDCl,) 6 8.61(2H, d), 8.51 (1H, d), 7.75 (1H, dd), 7.43 (2H, d), 6.74 (1H, d), 3.67-3.58 (4H,
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Step 3.
4- (9- Cycl opentyl -3, 9-di azaspi ro[ 5. 5] undec-3-yl)-N-neth
wQ kmenzani de (Conpound 33) 20 PCT/US2007/011135
4-(3,9-Di azaspi ro[ 5. 5] undec- 3-yl ) - N- et hyl benzam de
(0.17 mol ) is dissolved in 2.5%acetic acid in DCM
(10 nL) at 0 C and treated dropwi se with cycl obut anone
(0.26 nmol). The mixture is stirred for 30 mn and
then sodiumtriacet oxyborohydride (0.26 nmol) is

m)a's‘i deehH, ran)p@ B9 m{l $n), 7. b@ (me %)t b OB (FH,%h)Ub &2 (B1,5h), 1 88 @Rtm), 1.76
saturated sodi um

(T PR LS WA BT Ba T dOFuR et b Dok The

gonblned extracts are 25 washed with water, and then
N g B b Y R3Sl e R R 2o

.356.37; RT = 0.97 nin. T _@z
3- CYCLOBUTYL- 9- ( 5- PY PYRAZI N- 2- YL) - 3, 9- DI AZAS
OUND 35) N\ N N-~N 66 WO

Pl RO 5. 5] UNDECANE
07/011135 Step 1.

2007/ 133561 PCT/
3- Cycl obutyl -9-p i n-2-yl-3,9-di azaspi ro[ 5. 5] undecan
N To tion of

Step. . Jor RO %be@?vgzMazaw%ﬂeﬂemagiw 9" 49" ol )

i n anhydrous DMSO (5 nL ded

5- br ono- 2- chl or opyri ) and potassi um
carbonate 5 (3.0 . The res ng mxture is
heated at 120 C overnlght The reaction mxture is

al | owed tsaluti@oloft &beﬁzyl-p,emiaedspum[m]mhmh \W@6.2r g,( 72.5mimmol) in

XIB&@I;H%@ 1\1/'\1’14 is adde&lé) -t@ﬁ{yﬁ d3 ga{bonatee( 5. grlé()l -}kj%% d }nlmeol . The

e
an&%aﬁﬁic yers ar e was _
reagti@y medutE imstigH abttoyemiglt. Toneoemi¢ kyeds washed ovithdeN NaOH (2 x

108 rr%ucﬁ"hé %r H{cl éﬂu%gt fsrUrQ:Hg&'eP -ﬂaCSd A% d Ebndehdr&d td ive the title
give th n?oun G- M5 (Method 3): 287.28: RT

comPQ)mSE,L‘FrMS 0‘16}“5’{ bp

3- (5- Bronopyr azi n- 2 yl')-9-cycl obutyl -3, 9-di azaspi ro[ 5.
Stdp| 2 nele-Batyt 2,8Bliazaspio[A\b]@ecarn®2 @arbotyldte on of

3-cycl obutyl - 9- pyrazi n- 2-yl - 3,9-di azaspi ro[ 5. 5] undecan

e (0.51 mml) in DCM (10 :ﬂ)xgs Neded NaHCO3 (0. 19)

and-NBS (0.56 mmol ). TBec1 is stirred at rt

over.ni ct.i on re i ur r .

and LRl o ST Heenr 25y (108 g e Gmon i
dissolgahinEtOHY@ 0@ nd). ePalladibmchydrdxidevidOas, 28¥sconbrartres, pothder ghoisture

0 | - r e
W ek o U AL SN

reagp%mpﬁge i3 ]tgecé: Wr@htes%r@ﬁhg flltrate is concentrated m vacuo to afford

m&u@é@{ng&mdytesﬁs @wem o): D433y
pyrazin-2-yl)-3,9-di azaspi ro[ 5. 5] undecane ( Conpound

3 2 . .
siep % P 56 APPSR s 1 of 5.
5] undecane (40 ny, O. 12r23gtz> ri dyl boronic acid
(40 g, 0.32 mmol). Pg(PR 2 ) and Na2co8 (40
nmg) in DME (3nlL) and méier (1 m) is heated overni ght
at 86t-Buty\8atiazaspimfititidecanet2-carhexyldtx t({@2¢ g §0.8narneld isedjssolved

in ‘M;kgh @gMLﬂn DR FHoNEC) KT00Nida a8 afopik WEH @,Quobumone (2.92

Ng and_ solvent renpved in- vacuo to give 't
mlg 38 P JRE MixiHicaR SHiEedyigF PP ik 2, sogiprririagap WEMWFMC (33
g, 256 lefol) @ 4HANEirt peetidrs! [The Geuthon tkture Gs MbredMe ih@@rmidght, basified

wit%614\l %g(.)H%-glu?iorg 'ar?cl,5 e)[g'agt'ed with DCM (2 x 100 mL). The combined extracts are
washed with water, brine, dried over anhydrous Na,SO,4 and concentrated in vacuo to afford
the title compound. LC-MS (Method 1): 295.4.

61



10

15

20

25

EXAMPLE 3 Preparation of Additional Representative
Substituted Azaspiro Derivatives Conpounds in Tables

WO 200v/1335€1 pr epar ed using the net hods descri bedPEbUs®07/011135
In some cases, synthetic nodifications and/or
additional steps that will be readily apparent are 30
enpl oyed. All conpounds listed in Tables I-I111 have a
K; in the assay of Exanple 7 that is less than |
m cronol ar. The determ ned nol ecul ar wei ght (presented

S Bk L1080 Bp, B khzbkpird@.51&6ad0 2007/ 133561
R Mkl b‘? ZaipirDE). ) e

US2007/ 011135 the neth i ndi cated i n parentheses
is shown in the colum_ ke edN'—@inTablesl-lll,
with retention time ( girven in mnutes. Table I

Reprtmntyaﬂicyﬂolﬁuidsl 8-thataspirdia A3jecane-2Barboxglatey €823 g, 27.9 mmol)

is %@%H@dﬁ{l\lﬁﬁ xb@l Xar a ﬁO}nol% (é.hé?m ll?%ﬂ{‘e? & ﬁé‘gr 3 §2’§he]s%lvent is
rengdved yr vatiue t@affioril gherdihisinechlozide palt oftthe title 901{115nmré>7Th; grude salt is
dlsscgved' in u\muctm]%i*\kcetgmﬁlé (GdoyRr PRty o) ?W3 gino M&l} THROMixture

|aza3£1|_ro [ 5. 5] undecane

is :gu-r@Q Ibcﬂﬁllj‘t 9‘}1@ gmftgp 133@1tenqd\ cNgh Cc]\,te teremove the morgamc salts and the

soliSH dopkenthicd DY barphenNdd th3 19 c38RoR8. ICME (MRthod 1): 195.3.
di azaspi ro[ 5. 5] undecane O\ N N 5-(9-cycl obutyl -3, 9-

3309.
Stcy?.éé-éowo%dlw Pob{lﬁ[ ?Z(%%gsdp?r%[ﬁ?%g §)"i (%Jgilréound 27)
357. 15 40 di 5.5 3<}3 0.52
yl ) met hyl ] bleﬁggzltmer ° EEE@N )
3-benzoyl - 9-cycl obuﬁl\ﬁ, 9- 313.13 41
di azaspi ro[5.5]undggane (3) 1.04 NN_O

dl a ;l?(:l og)l"%%l/rbﬁ an %ycﬁl?:utilgz %(di:jzasplrom 5]decane is synthesized

esSjtht)dlﬂptdS}de}onNedmbdvyl foe the gneceation) of 8-(5-bromopyridin-2-yl)-2-cyclobutyl-
2 Bé'dlgé apgx(o%ll géag? ut l(ijm 3, 89-cy éi%g?&gg cﬂ;ﬁg}b regg\fdganc as the starting
mafdriph ILQ'Mﬁ)(MBM B): éﬁﬁéﬁ
Step 6. 6-(8-Cyclobutyl-2,8-diazaspiro[4.5]dec-2-yl)-3,3'-bipyridine (Compound 28)

W A X O

\

46 min

S
N7

6-(8-Cyclobutyl-2,8-diazaspiro[4.5]dec-2-yl)-3,3'-bipyridine is . synthesized
essentially as described above for the preparation of 6-(2-cyclobutyl-2,8-diazaspiro[4.5]dec-8-
yl)-3,4'-bipyridine, using 2-(5-bromopyridin-2-yl)-8-cyclobutyl-2,8-
diazaspiro[4.5]decane and 3-pyridyl boronic acid as the starting materials. 'H NMR (300
MHz, CDCl;) & 8.77 (1H, dd), 8.52 (1H, dd), 8.40 (1H, d) 7.79 (1H, dd), 7.68 (1H, dd), 7.34
(1H, dd), 6.45 (1H, d), 3.56-3.41 (4H, m), 2.85 (2H, m) 2.76 (1H, m), 2.49 (2H, m), 2.26 (2H,
m), 2.07-1.89 (6H, m), 1.76 (4H, m); LC-MS (Method 1): 349.17; Rr=1.16 min.

O. 2-CYCLOBUTYL-8-[4-(1-METHYL-1H-PYRAZOL-4-YL)PHENYL]-2,8-DIAZASPIRO-
[4.5]DECANE (COMPOUND 29)

~
o~ QA
N N N

Step 1. 8-(4-Bromophenyl)-2-cyclobutyl-2,8-diazaspiro[4.5]decane
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ON \N~ [4(9-cyclobutyl-3,9- 389.17 44 - ~/
di azaspi ro[ 5. 5] undec-3- (3) 1.1

w@ kjophaasyl | ( phenyl ) met hanone 0 benzyl PCT/US2007/011135
4- (9-cycl obutyl -3,9- 419. 18 45 di azaspi ro[ 5. 5] undec- 3-
(3) 1.15 yl)benzoate 1-[6-(9-cyclobutyl-3,9- 377.19
46 O/ - N ~N di azaspiro[5. 5]undec 3-yl)-2- (3) 0.98
napht hyl ] ethanone / \ N __ ~~N

3-cycl obutyl - 9-qui nolin-2-yl - 336 24 47 (Y:: -N

3, 9-di azaspi ro[ 5. 5] und 99 68 WO
2007/ 133561 PCT/ US28H 7%52%1 ound Nane M5 RT 1-

{4-[4-(9- cyclobutyl 3,9 48 O dlazas t h[ . 5] undec- 3-

410. 30 0.98 ) pi pepi din hen et hapone
&0 12 Sieingioe, BOg6: Sbribbuoh s gleodbs shaskeg 310, 158
mhd1), 1-Bomeidaiddstehzead (893 Imy)dQ6 namolf, Bs,(0,4372 ke N.37 mmol), Pddba,

o P bSh BB o2, Sk A @y s e
mixtire wﬁlhxlgﬁokﬁyandjieat- &- 12D PE Nverght. HCoal tahg fittemtheavighl € elite washing
m%n EAC ?aé)af 40 trl??/ [ﬁ§t§ t;l,e %1)(/:1 %olﬁa }hﬁ: r-.%g b%sﬁkﬁ_“@gb’ HCl. Wash the aqueous
soluﬁoryw}th A0 X P mlyi B q Fusous|PaFfiva Veel ONNRPR and extract with

DCHat @yk %'O[rﬁL 97&1\%111@ bid3e A%lthggbrégnc extracts to yield the title
di azaspiro 8‘:Lundec (3) fo

coppyindr 1643 AMshod Dhdtdat o \ NOCN~
3-cyclobutyl -9-{6-[3 53 NN
Ste(prret hyI sul 2onyl ) phenya-CyolotiuthdB-[441-nRhyd-1H3pyra2pl-4-yl)phenyl]-2,8-

it i b O ceegp ol 5l uncecene

spi rfb[@’@]rel mie&-(%bW)OPMYBWYGh)bP‘Dﬂ%BﬂHHWQ[ﬁyﬁ]}iﬂcme— (56 mg,
0.1 fmon)3 11m8Ry1-418L 4185 1M e Blyi- 1B B;-doxébarolan-2-yl)-1H-pyrazole (66 mg,
0.32 mmol), Pd(PPh), (18 mg, 0.016) and K,COs (138 mg) in dioxane (4 mL) and water (0.5
mL) is heated overnight at 100 °C. Water is added and the mixture is extracted with DCM (2
x 20 mL). The combined organic layers are dried (Na,SO,) and the solvent removed in vacuo
to give the crude product. The residue is dissolved in DCM and passed through an SCX (ion-
exchange) column. The column is first washed with EA/MeOH (95:5) (discarded to waste)
and second with EA/MeOH/TEA (90:10:10) which is collected. The solvent is removed and
the crude product is purified by PTLC (4% TEA in hexane/acetone [2:1]) to give the title
compound. 'H NMR (300 MHz, CDCl;) § 7.68 (1H, s), 7.52 (1H, s), 7.35 (2H, d), 6.93 (2H,
d), 3.92 (3H, s), 3.15 (4H, t), 3.05 (1H, m), 2.66 (2H, t), 2.50 (2H, m), 2.04-2.01 (4H, m),
1.78-1.72 (8H, m). LC-MS (Method 3): 351.27; Ry = 0.91 min.

P. 8-CYCLOBUTYL-2-[4-(1-METHYL-1H-PYRAZOL-4-YL)PHENYL]-2,8-
DIAZASPIRO[4.5]DECANE (COMPOUND 30)

~
N
N;>_*<:>‘Nc:t:ﬁ.
N

Step 1. 2-(4-Bromophenyl)-8-cyclobutyl-2,8-diazaspiro[4.5]decane

X
J

Br
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nmet hanone 4-[6-(9-cycl obutyl-3,9-diaza- O NN 55

Nspi ro[ 5. 5] undec-3-yl)- 3) 420) 0.94 ~N
w@7dassen- 3-yl ] - N-nmet hyl - ( H benzam de PCT/US2007/011135

3-cycl obutyl -9-(4-piperidin-1- 382.3 56

yl met hyl - phenyl ) -3, 9-di aza- (4) 1.38

spi ro[ 5. 5] undecane O N 3-cycl obutyl -9-(5-{4- [(2

N net hyl pyrrolidin-I- 474.33 1.04 57/ '~ -

yl) carbonyl ] phenyl ) pyri di n-2- (3)

yl ) '2%4%rgin ? yélo@&t%ﬂﬁ@—@ﬁﬁ%p&[w S]decane is made essentially as
6-(9- cyc bu
de%ﬂ" sPPY 5.5 un'é‘@c prepy oy 7 of (8-(4-pragpophenyl)-2-cyclobutyl-2,8-
dia¥hshR¥[1i50dedan?- Widg BcydlGutyl 28 1¥ibdaeizof4ib Jdecant As VMO starting material.
Céglgz(&ééﬁggél 3F’ / US2007/ 011135 Table 11 Additional
i*&%subst i t ut ed Azaspiro Derivatives

Compound Name MBS R, O N -
Step-2c y&-Cytlabutyl-BI4-6-meshylr 13- pmzﬁl%-yl)st;@yﬁ? % diaggspjro[4.5]decane
(C%& nggyl)pyrldln 2-yl]1-3,9- 0.89

I azaspl'ro 5] undecane_(3) 3- clob¥t } % .

\ Nsr\ﬂycéthgy djﬂsﬁ-mﬁﬂwl-ﬂ{mazob@-g 1]-2 édil 1ro 5]decane is

syr(ijtﬁéé&é@@sﬁyx{tl)iﬂy hd 6dsEribddWbdveFoOthe prdparation of 2-cyclobutyl-8-[4-(1-methyl-
I aza

IHF@TWE%) 8bal{1vyﬁ-&%aﬁﬁnboé ]élecanF u% %%1 térimRPhenyl) -8-cyclobutyl-

2 &zalms;kimn«ys]) Jeparctisnbstyrtihg fha@nal( THOMMRKBOPGMHz, CDCl3) & 7.66 (1H,

), %4%?53 fﬁf(zgi Pg%es‘ia(ﬁﬁ %/r 3\922196%13 m), 3,35 GH, 0,316 (2H, 5), 2.86
(1§ rop2.bo (RH, )ﬂp)yz A(2H,2m)y 2P52,03-(2H3p),0-8842H, 1), 1.78-1.72 (4H, m). LC-

( un O 3-cycl obutyl -9-{5-[(4 63 N
T L TR AR et

yl')carbonyl ] pyridin-2-yl} -3,9- (3)
Q.di azasp-Cotiomltynde@ameAzo[1,2-A]PYRIMIDIN-6-YLPHENYL)-3,9-DIAZASPIRO-

[5.5]UNDECANE (COMPOUND 31)

© N
OO0
N=
Step 1. 3-(4-Bromophenyl)-9-cyclobutyl-3,9-diazaspiro[5.5Jundecane

OO

3-(4-Bromophenyl)-9-cyclobutyl-3,9-diazaspiro[ 5.5]Jundecane is synthesized
essentially as described above for the preparation of 8-(4-bromophenyl)-2-cyclobutyl-2,8-
diazaspiro[4.5]decane, using 3-cyclobutyl-3,9-diazaspiro[5.5]Jundecane as the starting
material. LC-MS (Method 1): 363.3.

Step 2. 3-Cyclobutyl-9-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-3,9-

X000

In a sealed tube dissolve 3-(4-bromophenyl)-9-cyclobutyl-3,9-

diazaspiro[5.5]undecane

diazaspiro[5.5]Jundecane (745 mg, 2.05 mmol), bis(pinacolato)diboron (573 g, 2.25 mmol),
PdCl,dppf-CHCl; (51 mg, 0.0615 mmol), and KOAc (604 mg, 6.15 mmol) in anhydrous
dioxane (15 ml). The mixture is degassed with nitrogen for 5 minutes. Seal the tube and heat
at 85 °C overnight. Cool and filter through Celite. Wash the Celite bed with EA.

64



10

15

20

25

30

O 3-[5-(azepan-1- / ylcarbonyl)pyridin-2-yl]-9- 411. 34
1.06 64 QNNO cycl obutyl-3,9- (3)
wa@le@za3yssr o[ 5. 5] undecane 0O 3 .cyclo

(t hi onor phol i n-4- 415.29 0 92 CO >
yl carbonyl ) pyridin-2-yl]-3,9- (3) /
di azaspi ro[ 5. 5] undecane O/ \ N~~N
3-cycl obutyl -9-{5-[(3,5 66 N N di net hyl pi peridin-| -

425.34 1.13 yl)carbonyl]pyridin-2-yl}-3,9- (3)

but yl - 9- [ 5P@GBUS2007/011135

Co L % ?@r@r_& %Qg(r‘f E%g%uég gfgsd\‘gg’"ﬁ" ca gel eluting with EA / TEA (95:5)
to veldawwmmm%dr ghed Psiilds 1,19 G

yl car bonyl ] pyri di n- 2- yI} 3 9- (3)
Stdﬂ)l ﬁZa@blbﬁﬁt’ﬁhﬁlﬁiﬁdmrleZ A)pyrimidin-6-ylpheny!)-3,9-diazaspiro[5.5]undecane

(C g?tyl 9-{5-[(4aS, 8aS)- ~N ~
& bi soqui nol i n-2(1H) - 451.36 68 1.17
yl cak bwrtyﬂe]qﬁydedlbh&tﬁl—%d‘}@%,ﬁ&te(ﬂ@)nethyl -1,3,2-dioxaborolan-2-yl)phenyl}-

3 dj&l%glfip(% %F %L@E%%ng 15 %'\I)"El\igomomm}i/azo[l 2-a]p¥nm1d1ne (35 mg,
0. szzmsla PA(RPRh). €18 g P8 MO0 (H8Z0g)) ip dipxene (eva)ond water (0.5
ng BB Jv@[n hurvdecangater’i0 a¥¥ad 208 die hdiz®belis extracted with EA (2 x
Y ﬁég&;\ lge &r%%g@%g Oun cl\?g%ec'\{s on angc& J\cl)n-excgange)(column
Thélcalzlﬁﬁ:pb gt wasShadnwelisic EA—@ls)ar&bd ©3yaste) @4d seeond with EA/MeOH/TEA
(9(@1(? gd) %la}:l%s)gspcr()ﬁ?&%fq ! 'ﬁ%t %&%g%qsimge/d Iq\md Me J}'ude product is purified by
PTECat% ﬂEerErSEB}’Mn@HcPsﬁJbI - give (IB) tie ogmpound. 'H NMR (300 MHz,
cﬁél?FH ?9% SIIJN(HE& fﬁ:k{}{ Qﬁ Q?E’ﬂ}ﬂ%), X6 (H, d), 7.46 2H, d), 7.03 CH, 3,
i peridin-|-
3 A n07 29N (i BhRAT (T h AUB2D GHL B oL (136)7 (128, m).
LM RARIJAQ) 202 ]19MRIES 8nGni NCN-0 6- (9-cycl obut yl -

R. 3-CYCLOBUTYL-9-(1-METHYL-1H-BENZIMIDAZOL-5-YL)-3,9-DIAZASPIRO[S.5]-
UNDECANE (COMPOUND 32)

\’l\;QN X N~

In a sealed tube, dissolve 3-cyclobutyl-3,9-diazaspiro[5.5]undecane (100 mg, 0.48
mmol), 5-bromo-1-methyl-1H-benzimidazole (122 mg, 0.58 mmol), KOt-Bu (108 mg, 0.96
mmol), Pd,dba; (11 mg, 0.012 mmol) and t-Bu-XPhos (11 mg, 0.024 mmol) in dry toluene (5
mL). Degas the mixture with nitrogen and heat at 120 °C overnight. Cool and partition
between EA and water. The organic extract is placed directly on an SCX (ion-exchange)
column. The column is first washed with EA/MeOH (95:5) (discarded to waste) and second
with EA/MeOH/TEA (90:10:10) which is collected. The solvent is removed and the crude
product is purified by PTLC (10% TEA in EA/MeOH [90:10]) to give the title compound. 'H
NMR (300 MHz, CDCl3) & 7.80 (1H, s), 7.32 (1H, d), 7.27 (1H, d), 7.08 (1H, dd), 3.80 (3H,
s), 3.15-3.11 (4H, m), 2.93 (1H, m), 2.56-2.45 (4H, m), 2.32-2.09 (2H, m), 1.8-1.67 (12H, m);
LC-MS (Method 3): 339.36; Rt = 0.36 min.

S. 4-(9-CYCLOPENTYL-3,9-DIAZASPIRO[S.5JUNDEC-3-YL)-N-METHYLBENZAMIDE
(CoMPOUND 33) '
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I N -yl)-N 425.34 73 -N di azaspiro[ 5. 5] undec-3 1.12
cycl ohexyl -N- (3) b nethyl nicotinam de
w@2eyabsbut yl -9- {5-[(2 / \ethyl pi peridin-I- 4P&1/842007/011135
1.11 74 bNICN N yl )carbonyl]pyridin-2-yl}-3,9- (3)
di azaspiro[ 5. 5] undecane O N/ \ 6-(9-cyclobutyl-3,9
75 N di azaspiro[5.5]undec-3-yl)-N 439.36 (3) 1.15 b
cycl ohexyl - N-et hyl ni cotinam de O
3-cycl obutyl -9-(5-{[(2S5)-2 76 N-N~-

(et hoxynet § I) roli 397,32 1.01 N
yl']carbonyl )» Ryl ) 3 @
d| azaspi rofNHS] rdeca clhebut yl - 9- ( 5- {[(2R) 2-

k_z%%&%tmamfnmtk)swa&oi gﬁ-’l\f]mlemyﬂ)gx?zaggde 77
yI]carbonypryrldln 2-y

i sopropyl - N-(2- i O N mat hoxyet
6- (9- cyclobutyl 3,9- 429.34 79 =N

d
2" Ry Ty 9t ?’swﬁ%ﬁ#aagﬂwﬁgé%wd%mf Bt Jmey dp anhydrous
DMSG (3L) wddedt\h-ﬂudremé—nukﬂuﬁc&wmd@(%B lsimbdeé pGas}siu)n ¢¢rbonate (3.9

m h ]Te l rg theg]t 'tdﬁo ° yS. The reaction mixture is allowed
e‘l c %gqf df N N~~
to Gpdztaspmoel[eg nsqomv&é@fasr ((03511% and emfryqtsc} withdtA fHhidiex 3). The

co%ﬂvm\l@o@&y ll)?ésls@rlz ﬁﬂéMWﬁQ%a%ne, dried over sodium sulfate, and

concentrated. The crude product is purified through PTLC (4% TEA in EA) to give the title

di azaspiro[5. 5] unc O 6- @ obut yl - 3 9/
di azaspiro[ 5. 5]u - 8. 99
hy ot| nam de O

compound as a white solid.

Step 2. 4-(3,9-Diazaspiro[5.5]undec-3-yl)-N-methylbenzamide

o
>\—©—N X NH
—NH _

4-(9-Benzyl-3,9-diazaspiro[5.5]undec-3-yl)-N-methylbenzamide (2.6 mmol) is
dissolved in EtOH (20 ml). Palladium hydroxide (0.5 g, 20% on carbon powdér, moisture ca.
60%) is added and the mixture is stirred at rt under hydrogen (50 psi) overnight. The reaction
mixture is filtered through celite and the filtrate is concentrated in vacuo to afford the title

compound.

Step 3. 4-(9-Cyclopentyl-3,9-diazaspiro[5.5]undec-3-yl)-N-methylbenzamide (Compound
33)

4-(3,9-Diazaspiro[5.5]Jundec-3-yl)-N-methylbenzamide (0.17 mmol) is dissolved in
2.5% acetic acid in DCM (10 mL) at 0 °C and treated dropwise with cyclobutanone (0.26
mmbl). The mixture is stirred for 30 min and then sodium triacetoxyborohydride (0.26
mmol) is added in portions. The reaction mixture is stirred at rt overnight, basified with
saturated sodium carbonate solution and extracted with DCM. The combined extracts are
washed with water, and then brine, dried over anhydrous Na,SO, and concentrated in vacuo

to afford the title compound. LC-MS (Method 3): 356.37; Ry = 0.97 min.

T. 3-CYCLOBUTYL-9-(5-PYRIDIN-3-YLPYRAZIN-2-YL)-3,9-DIAZASPIRO[5.5]JUNDECANE

(COMPOUND 335)
N N-
7 N iy X_N X N—=< D
== =N
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Compound Name M5 RT O 6-(9-cycl obutyl-3,9- 369.32 82
-N-N\ - - ~~N- O di azaspi ro[ 5. 5] undec-3-yl )-N (3) 0.83
W(b-lztme/omsm coti nam de O 6-(9-cycl obutyl-3,9- / RCINEBE007/011135
di azaspiro[ 5. 5] undec-3-yl)-N 371.34 0.98 83 -N N
(cycl opropyl nethyl )nicotinamd (3) He \
N-butyl -6-(9-cycl obutyl-3,9- 383.31 84 NN
di azaspiro[ 5.5]undec-3- (3) 1 Hyl)nicotinamde O
N --\~N 6-(9-cycl obutyl-3,9- 385.33 85 NN
Steihl IAZRAHLILRIA-PpHBLRO- ﬁ-?}d.ala%prc;ﬁ S]ng&arlé (Compound 34)

i sobut yl ni coti nam de -(9-cycl obutyl -3,9- 385.34 86
N) _/ diazaspiro[5. 5] 3- ) 3) 1 06 H
pentyl ni coti nam de \- NG- -3,9- 399. 34 87

aza 1.12
Ao Bt FieoUeh ﬁﬂé%wlé%f’%vsﬁas%&%ﬂ g ppipdrous
DMS(N\(S mL))(s BHded Sdbramaézpuhlcu{)ﬁrrﬁjldmd €298 mpio))- idd BYBsiBeh carbonate
11 8 . .
Q. § rmrfn?lbor he, {e%{x 't_lygl ! Co %nlg%ef‘ §c} atal’.?\O g ?v5m6§/hcl c—)%]ﬁtrf/ ctl n guxture is
allévied, 808Dto rN)pouNd|mtp|ch<\)/at¢r (10 mL), and extracted with EA (10 mL x 3).
Thg E@rﬁﬁﬁ&i 6@ uﬁc élléf@ %Qﬂ&gﬁéﬁl %Wat@@nd%%g dHed over sodlum sulfate and

cyclopro y ni coti nam de cl obut q_[i
comgm N e s O R e Sy E TGO o NEA P A oo e i
coﬂnﬁ&{ﬁHQmJME@ﬂéthmmzsgll}k@yashﬂhutyl 6- (9-cycl obut yl -

371.33 91 NNN~ 3,9 diazaspiro[5.5]undec-3- (3) 0.94 H

[) nj M %g \ QM%I gg I - 383.31
St@éf)' 'Ijﬁlgé O"g)-- R ]§§% azas 99? 1%49 Sgﬁg&%%) 0. 95
H yl ) ni coti nam de - (Y 9- 385.34 93
~N\\ =N-- o di azaspi %r&!’@@& (3) 1.03 H
cycl opentyl ni coti nam de 6-(9-cycl obutyl-3,9- 397. 33
To a solution of 3-cyclobutyl-9-pyrazin-2-yl-3,9 |azasp1ro[5 5Jundecane (0.51

mmol) in DCM (10 ml) is added NaHCO3 (0.1g) and NBS (0.56 mmol). The mixture is

stirred at rt overnight. The reaction mixture is poured into water, and extracted with DCM (10

ml x 2). The combined organic layers are washed with water and brine, dried over sodium
sulfate, and concentrated. The crude product is purified through PTLC (4% TEA in EA) to
give the title compound.

Step 3. 3-Cyclobutyl-9-(5-pyridin-3-yl  pyrazin-2-y1)-3,9-diazaspiro[S.5]undecane
(Compound 35)

A mixture of 3-(5-bromopyrazin-2-yl)-9-cyclobutyl-3,9-diazaspiro[5.5]Jundecane (40
mg, 0.12 mmol), 3-pyridylboronic acid (40 mg, 0.32 mmol), Pd(PPh), (20 mg) and Na,CO;
(40 mg) in DME (3mL) and water (1 mL) is heated overnight at 80 °C. Water is added and
the mixture is extracted with DCM. The combined organic layers are dried (MgSO,) and
solvent removed in vacuo to give the crude product, which is purified by PTLC (4% TEA in
EA) to give the title compound. LC-MS (Method 3): 364.29; Ry = 0.95 min.

EXAMPLE 3

Preparation of Additional Representative Substituted Azaspiro Derivatives

Compounds in Tables I-IV are prepared using the methods described above. In some
cases, synthetic modifications and/or additional steps that will be readily apparent are
employed. All compounds listed in Tables I-III have a K in the assay of Example 7 that is

less than 1 micromolar. The determined molecular weight (presented as M+1) obtained using
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(1-met hyl butyl ) ni coti nam de 72 WO 2007/ 133561
weEAN/WsBEe07/ 011135 Conpound Nane MS R, o PCT/US2007/011135

6- (9-cycl obutyl -3,9- 399.34 95 &\>--CY N J~N

di azaspiro[ 5. 5] undec-3-yl)-N (3) 1.1 H

cycl oheptyl nicotinamide O\ NMCNO

6-(9-cycl obutyl -3,9- 425.34 96 0/--N N

di azaspi ro[ 5. 5] undec-3-yl)-N (3) 1.15
the(rﬁé&ﬁ&@iﬂ&%é’tkmtﬂwdnhﬁk&% dhaHikithe c6Mmh oAl "M3" n mﬁ& I-I1I, with

97 di azaspl r o[ 5. g]?_llmdec 3-yl)-N 425.35 1.16 O
retgtionpigre LRI YEN (1B ?53) di net hyl pr opyI ) ni cot i nami de

O 6-(9-cycl obutyl - 399T 46198 N\ ~N

di azaspi ro[ 5. 5] undec 3 1 H N

(2- et hyl butyl&cumﬂmﬁsa@wted SD“’O Derivatives

3-cycl obutyl -9-[ 4- (pyrrolldln I- 413. 35 99 N~N\ [ ~N~

yl car bonyl ) pkempeund3’ 9. 1 15 MS

6P ty
s6d| ool Shemsgozns (9 d?osgé% %ﬁ%’ il 3,0m

hanonc

é 06 yl car bonsi) genyl] 3,9- (3) 3_2:‘;);?0};3”19[5_ 1407
i ﬁ }(n ?,q ; S .
373_86:“;‘%;?‘[' a@l din-1 - qoromc;thyl)pyndm 2-yl] 3)
|

=diazaspiro[5.5]undecane

yI ear bon -3,9- 394. 31 1. 310 clobutyl-9-[4-
3g0i ags " OjnS. SKUNAY (3) Of \(m%ykh Ifonyl)phenyl]-3,9- 36:';06
3'6#' Si t ph0| i n-4- ﬂ%uﬁdﬂhane €))
Gar bpn | (3) 1.1 clobutyl-
9d| 2 . ake) O 3 cycﬁfg"’ ,lf,’t,%tsy]{,gdeggét 103 339.11
‘ I )car ony ] phenyl } -3, 9- ymd Mhmneerl din-I- €)
398 32 0. 96 ( zasplro[5 5]undecane
methyl 4-[(9-cyclobutyl-3,9- 3157.15
40 diazaspiro[5.5]undec-3- (3')
o yl)methyl]benzoate

o
4 N X :N—<> 3-benzoyl-9-cyclobutyl-3,9-  313.13
1 diazaspiro[5.5]undecane A3)
N X N—<>
4-[(9-cyclobutyl-3,9- 356.15

42 diazaspiro[5.5]undec-3- M
N yl)methyl]-N-methylbenzamide
-

1-[4'-(9-cyclobutyl-3,9-

&}
N )L—.——._NDCN diazaspiro[5.5]undec-3- 40(:; 3 18
ybbiphenyl-4-yl]ethanone

: > < : [4-(9-cyclobutyl-3,9- 389.17

44 diazaspiro[5.5Jundec-3- (3')
yl)phenyl](phenyl)methanone

O)—@— N X O benzyl 4-(9-cyclobutyl-3.9- 4 o

45 diazaspiro[5.5]undec-3- P
d yl)benzoate
Q - > 1-[6-(9-cyclobutyl-3,9-
46 Q Q NDCN diazaspiro[$.5]undec-3-yl)-2- 37(’:1;.)19
naphthyl]ethanone

i 7\ N: >< :N_<> 3-cyclobutyl-9-quinolin-2-yl-  336.24
=N 3,9-diazaspiro[5.5]undecane 3)
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0.39

1.14

1.06

0.52

1.04

1.13

1.04

1.1

1.15

0.98

0.99
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yl carbonyl ) phenyl ]1-3,9- (3) diazaspiro[5.5]undecane O
N~N 3-cycl obutyl -9-{4-[(3,5 106 di net hyl pi peridin-1I -
414.28 1.08 yl)carbonyl]phenyl}-3,9- (3)

di azaspi ro[ 5. 5] undecane 73 WD 2007/ 133561

PCT/ US2007/ O}:égnﬁ%% gConpound Nane M5 RT O £\, jPCN / O MS
3-cycl obutyl (4aR, 8aS) 107 Nigzf4-(9-cyclobutyl-3,9-

octahy 0i spalli n (1H- 424. 3fazhspiro[5.5]undec-3- 410.30
yl c2 @/ , 9N di azamp@ieriainl-5] undecane O (3)
3-cycl outyl (4aS 8aS) 108y1]8henyl} ethanone

oct @ydraeiksoq oI [ 0. Ifethyl256-(9-cyclobutyl-3,9- 51 55
yl ca&b@ﬁ@—} 3, 9 | edizeagpirof].Subdegiddecane (3')
O N® cy but yFN9- { %= 109 ~Nipyndintyylibengslatsl i n- 4-
450.37 1. 23 r nyI ] phenyl@ E63(99‘ry01@@)ty1-459- aza
Spirg - cydidzgtnitold.5)8ndrc-3426. 34 419.33
110N - 2 und C- 3 yl))l)pb(FldW@)ryll-Ni (3)
et hyl - N-i sopropyl benzam de O 4- (9nethd J,O-bB {5
39 11 iro[5.5
3 o3 e aérylsg :%mwflpkdm 440.30
{4 UZ | pi perldl"-"ll 5{4 33 3
yl)car bonyl ] phen l}- 3 9- (3) dia e
AN ' gﬁ% LGy 1%‘:?5‘- 42123
N—-O diazaspiro[5.5Jundec-3- A3)
-0 — yDpyridazin-3-yl]benzoate
7 N\ : >< : < > 3-cyclobutyl-9-{6-[3-
N=N N N (methylsulfonyl)phenyl]pyridaz 441.20
O=g in-3-yl1}-3,9- 3)
;7O diazaspiro[5.5Jundecane
o N-N {4-[6-(9-cyclobutyl-3,9-diaza-
B spiro[5.5]undec-3-yl)-
N ,_\ N: > < :N.<> pyridazin-3-yl]-phenyl}-(2- 47(‘;')33
methyl-pyrrolidin-1-yl)-
methanone
0 N—N 4-[6-(9-cyclobutyl-3,9-diaza-
7N N: >< :N—<> spiro[5.5Jundec-3-yl)- 420.25
~N = pyridazin-3-yl]-N-methyl- 3)
H benzamide
< >_N: >< :N_<> 3-cyclobutyl-9-(4-piperidin-1-
N yimethyl-phenyl)-3,9-diaza- 3’(3})'3
Q spiro[5.5]undecane
(0} N 3-cyclobutyl-9-(5-{4-[(2-
7 %N X N> methylpyrolidin-1- 47433
b“ = yl)carbonyl]phenyl}pyridin-2-  (3)
y)-3,9-diazaspiro[5.5]undecane
o N 4-[6-(9-cyclobutyl-3,9-
7\ N: >< :N_O diazaspiro[5.5]undec-3- 433.27
/N — . yl)pyridin-3-yl]-N- 3)
ethylbenzamide
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0.98

1.03

0.94

0.92

1.03

0.93

1.03

0.94

1.38

1.04

1.00
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3-cyclobutyl-9-(4-{[(2S)-2- 117 N-N-O
(nethoxynEthyI)pyrrolldlnIEésﬂBG 331.1 N

yI] car bonyl phg Ll Seckifadecane
0 3-cyclo -

( met hoxynet hy [ut;d)I i di n- I - 426 34 118N§hé MS
yl]g)arbonyl}pe -3,9- (3) 1.09

di a

an Q@e 74 WD 26RbaBBIGI-(pyrrolidin-1- 303 35

U 7 npound NarscaenRpydidin-2-yl]-3,9- 3)

-cycl obutyl -3,9- 119-N diazaspiro[5.5]Jundecane

di azgspiro[ 5. 5] undec-3-yl)-N 428, 33.,d1- 3.6-

isop)m@m@@%@t hoxyet hyl; wfay 3ﬂ'( N-=N 39531

@' c __NOb |’=3,9-"428.36 1 ca onyl)pyridin-2-yl]-3,9- 3
aspiro[5. 5] undec- 3- yl)-N azhspiro[s. 5]undecane

but nza i de (3) 4 (9- cyclobutyl

398 262:1*}& pi r o[ 5. 5] ‘W& 11 197.32
hyl Nz 3m de IV Nallyl gb"é% '1y1 3)
34 122 N-M=N-O di azaspi rdf a"("3) 0. 89

H WW% (_9<>CyC| obut y|3 cjc?obuty?g [§-%morpholm-4- 39932
ylcarbonyl)pyridin-2-yl]-3,9-

diazaspiro[5.5]undecane )
)\—@—N 3-cyclobutyl-9-{5-[(4-
=N methylpiperidin-1- 411.34
yl)carbonyl]pyridin-2-yl1}-3,9- 3)
diazaspiro[5.5]undecane

o 3-[5-(azepan-1-

)\@— N >< :N—<> ylcarbonyl)pyridin-2-yl}-9- 411.34

O N cyclobutyl-3,9- 3)
diazaspiro[5.5]undecane
Q 3-cyclobutyl-9-[5-

N)\@ NDCN_<> (thiomorpholin-4- 415.29
(‘ N ylcarbonyl)pyridin-2-y1]-3,9- €))
S _ diazaspiro[5.5]Jundecane

O
7 N\ <> 3-cyclobutyl-9-{5-[(3,5-

N)\_C.}_ ND CN dimethylpiperidin-1- 42534
yl)carbonyl]pyridin-2-yl}-3,9- 3)
diazaspiro[5.5]Jundecane

O
7\ o 3-cyclobutyl-9-{5-[(4aR,8aS)-
N)\_C,}_NDCN octahydroisoquinolin-2(1H)- 451.35
o ylcarbonyl]pyridin-2-y1}-3,9- 3)
diazaspiro[5.5]undecane
o}
7\ O 3-cyclobutyl-9-{5-[(4aS,8aS)-
N)_C,}_ NDCN octahydroisoquinolin-2(1H)- 451.36
) ylcarbonyl]pyridin-2-yl}-3,9- A3)

diazaspiro[5.5]undecane

0
7 N\ 3-cyclobutyl-9-{5-[(2,6-
N)\_Cr}_ ND CN 3 dimethylmorpholin-4- 42733
yl)carbonyl]pyridin-2-yl}-3,9- 3)
o diazaspiro[5.5]undecane
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R;

0.89

1.01

0.28

1.08

1.06

0.92

1.13

1.19

1.01
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N ~N 4-(9-cycl obutyl -3,9- 384.35 125 ~N

di azaspi ro[ 5. 5] undec-3-yl)-N- (3) 1.13 H
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N)\—O—N diazaspiro[5.5]undec-3-yl)-N-  427.33
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Q N-allyl-6-(9-cyclobutyl-3,9- 5
N)\—@ N: >< :N_<> diazaspiro[5.5]undec-3- 3 5(;')3
=/} N yDriicotinamide
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Ry

1.04

0.99

1.07

1.12

1.11

1.15

1.01
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1.03

1.1
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yl}-N-methylnicotinamide

8-(6-chloropyridazin-3-yl)-2- 347 18
cyclobutyl-2,8- 3)
diazaspiro[4.5]decane

1-[6-(2-cyclobutyl-2,8- 314.22
diazaspirof4.5]dec-8- ?3)
yl)pyridin-3-yl]jethanone

6-(2-cyclobutyl-2,8- 379.28
diazaspiro[4.5]dec-8-y1)-6'- A3)
methoxy-3,3'-bipyridine -

2-cyclobutyl-8-(6-pyridin-4- 354 5¢
ylpyridazin-3-yl)-2,8- 1)
diazaspiro[4.5]decane
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1.02

0.91

0.62

1.02
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0.77

0.48

0.99
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di azaspi ro[ 4. 5] decane OO 1-[6-(2-cycl obutyl -2, 8-
314.22 387 O-N N N di azaspiro[4.5]dec-8- (3) 0.48
w@ kjopysisdi n- 3-yl ] et hanone ", CO - <D-- C NOON PCT/US2007/011135
6- (2-cycl obutyl-2,8 388 N N
di azaspiro[ 4.5]dec-8-yl)-6"- 379.28 0.99
met hoxy-3, 3" -bipyridine (3) NNoO
2-cycl obutyl - 8- (6-pyridin-4- 350.20 389 N=N
O\yl pyri dazin-3-yl)-2,8- (1) 1.12

di azaspi r obdmphagcane 99 WO 2007/ 13356k ame MS Ry
npound Nane, M5 RT ﬁ;_%

390 Ny o it - 5- g °’g '9%)2 " 38928 097
dlazasplro[4 ‘5] decane’ N NN “'Zil cmz' @)
2-(6- chloropyrlda2|n 3-yl)-8- 307.35’?5 Rf
cycl obut —\(3) 0.32 diazaspiro[4.5]decane cl
Nr ~~&DN N [ 25 (8- utyl - 2, 8 F-chiprapytidazi@dyD-8- 34795

N ZaSpi r o] 4. ec- (1) HC yIﬁ??bb@Whﬂ%*yI]ethanon@n 0.32
O ) N 8- cyclobutyl 2- (6- pyri dligragpiropijdecane 393
G1 py¥i dazi n- 3 yI) 2,8- (1) 1.11 N
di azaspi r o[ AR] NN N
8- cyclqput n-4- 350
yl pyry 1) 1.111 fﬁ% ‘Fﬁ ﬁSB]deCEW%QO 142

392 ' di m -
H: - 2- (4 pyri di n- anone
yl pienyT)-2,8- (3) 1.01 cbdi azas V“ori ecane

(XD
8-cyclobutyl-2-(6-pyr1 din-3- 350.21

393 | _ ylpyridazin-3-yl1)-2,8- ) 1.1
N | diazaspiro[4.5])decane
X

O
: 8-cyclobutyl-2-(6-pyridin-4- 350.21
394 I P ylpyridazin-3-y1)-2,8- a M
= diazaspiro[4.5]decane
I
N—
Q_QN 8-cyclobutyl-2-(4-pyridin-3- 345 56
395 ylphenyl)-2,8- (3') 1.01
N\D diazaspiro[4.5]decane

N—
N 2-cyclobutyl-8-(4-pyridin-3- 349 57

diazaspiro[4.5]decane

Table IV
Additional Representative Substituted Azaspiro Derivatives

Compound Name
3-cyclobutyl-9-(5-methanesulfonyl-
397 7/ \\—Q_ C><:> @ pyrazin-2-yl)-3,9-diaza-
spiro[5.5]undecane
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<D/-ONo 2-cycl obutyl-8-(4-pyridin-3- 348.27 396 ON
yl phenyl)-2,8- (3) 0.89 diazaspiro[4.5]decane Table

WO 2003/128%6i t i onal Representative Substituted AzBSPUS®07/011135
Derivatives Conpound Nane 0 ~k _N
3-cycl obut yl - 9- (5- net hanesul fonyl - 397 /S\ ~N N_
pyrazin-2-yl)-3,9-diaza 0 N spiro[5. 5] undecane 100 WD
2007/ 133561 PCT/ US2007/ 011135 Conpound Name 0 N O
1-[5-(9-cycl obutyl -3,9- OC N~
di azaspi r o[ 5Cohpdimdc- 3-yl ) pyrazin- 398 N N Name
2-yl ]@th none 4- (3-cycl obutyl -3- 399

CN~
azaspy\r o % _phenyl ] et hahbhné-cyglobutyl-3,9-
3981 4, L| i)

N~ SI ro
(A

ﬁ\laz 400 | - ;Nax?asmro S]uantc73 -yl)pyrazin-
) - phenyl ] - 2+ 2K{lefhanone

‘ ycl obut-fA-BFyclhbdty)-3-\ \

-bip rpgpgphro[S,ﬂ]undec&-yl)-phenyl]-
cycl obut yl - $t19m°@1f02 H
-9-yl)- NNI\--J tyl-3,0-diaza-

g_blt@ N- I’TESIPHO ?Eun ec-3- ale) q{].enyl]-ZH-
2 404 <>- EI

o[ 5~5] uh[jlé{(a-nﬁ:lobutyl 3.

2- M Hizadgirp[§, Ni@rdec-9-yl)-biphenyl-
4-yl]-cthanone

4-(3-cyclobutyl-3,9-
diazaspiro[5.6]dodec-9-yl)-N-
methylbenzamide

4-(9-cyclobutyl-3,9-
diazaspirof5.6]dodec
-3-yl)-N-methylbenzamide

3-cyclobutyl-9-imidazo[1,2-
a]pyrazin-6-yl-3,9-
diazaspiro[5.5]Jundecane
3-cyclobutyl-9-imidazo[1,2-
b]pyridazin-6-yl1-3,9-
diazaspiro[S.5]undecane
6-(2-cyclobutyl-2,7-

N N
406 ¢ N_d 3 NDCN_O diazaspiro[3.5]non-7-yl)-3,3'"-

bipyridine
6-(7-Cyclobutyl-2,7-

N
407 7 N N NOCN_'O dl:aza_spjro[3.5]non-2~yl)-3,3'-

bipyridine

EXAMPLE 4
Preparation of Chimeric Human H3 Receptor

Chimeric H3 receptor cDNA from human H3 receptor is generated from three cDNA
fragments: (1) a human H3 receptor cDNA §' fragment; (2) a human H3 recéptor cDNA 3'
fragment; and (3) a rat Ga;; cDNA fragment, each containing appropriate, overlapping linker
sequences, as described in Example 1 of US Patent Application Serial Number 11/355,711,
which published as US 2006/0188960, and is hereby incorporated by reference for its

teaching of the preparation of a chimeric human H3 receptor-rat Gay; baculoviral expression
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di azaspi ro[ 5. 5] undecane \--J~ 6-(2- cyclo[3 SJn2 7-
406 N\ CL N NNO di azaspiro[3.5]on-7-yl)-

whepynsdsne N JN- O di azas |azasp|roro[3[3 5]n©nnsnm2m135
407 N\ C~: -yl)-3,3" - bipyridine EXAMPLE 4
Preparation of Chineric Human H3 Receptor Chineric H3
receptor cDNA from human H3 receptor is generated from
three cDNA fragments: (1) a human H3 receptor cDNA 5
fragnent; (2) a human H3 receptor cDNA 3 5 fragnent;

coné\ﬂgzt {3 hR thdeqtedbd polibd frf tNO: 2 3E 1S2004/61 9896 and encodes
ppropriate, overl appi ng |inker sequen

 plispRga et haf the segusncs Provaded isSEQUIR Y AﬁﬁP%E?Q?‘?’ B1p82aY i al
Nunber 11/355,711, which published as US
2006/ 0188960, and is hepehy rporated by reference
for its teachlng of thg preﬁg?gt|on of a chineric
human pn H Recapt pyitus\Prepatatiay anddafection 101

WO %99 714\%%‘5%n? gh’g«%&%?c{r%lés% baQQlB&ﬁ‘a[l u&brésﬂ@ﬂ Ve@sr is co-

t he sequence provi
tranz@@tssﬂ elvas 98 BAGHI QGEbRAINA E&WW%N t Fr?atm% Cép énto 59

cell§ €O E@ RéP \éhl%g sh%ngggt iD ie8ed fthrlel:'S dgﬁo ﬁéM&Q&Qon The

Chineric man H3 Recept Bacul qvi,r
recw@m AREORAGTEN MPETRBR § TR, (0 ARG REM-FH insect
medi@@ P9 Bﬂsa{enc@alléanbaamiypnsy Qippleimpiited Graa8's ésittand with 4ComM L-

G]nsgﬁngl_ Eéﬁd éi) g&g%lg‘aéfeéescﬁ Xeals% (P[l\@gheg)t- Fk%l %ﬁ%@gm’ bovine

sengmi (fereigdfiantinjest hedive'Stand plahuetssayay orpespmbinapiacues.i Hfier four
dath?eco ﬁﬁg'gh;?lgcﬁ)gg aYé rsé'iéc't&p Qltlcfl 'hgxlvggecﬁ W& rinah agit mke%t mcdmm for

serl a In Hnk's TNMFH i nsect nedi um

JRH

ampfisaiéone ﬂi@é% 1 mtxplyms ofrecymbirm)t bagHipyiF Y Prigase 0l sgised to infect a
sep&laltet'lszfﬁflﬁtGk W)rgzhmﬂg itxnilw {Sjﬂ-&lld@llr?-% mi- I'?B irBédt neAtdm. 3AﬁcrgNe days of

ultrafiltered yeastol ate eat -.i n
oyt AN Ker DAL OHET 5 HPTE] romredhor 6 AG s ghor v
as;?lssagae:msaaxyned for r econbl nant pl aques. After four

ay onbi nant u el

i nt 'Z‘WP of ‘seven i reco ?l 6}0'0 %§lo orc oneg (hf‘ ??ogg? Iﬁ%ﬁg %%%Bﬁ q?und of
ampiificgtidny psEnpi mi ef:mmgn éntOCb arzlnfeem ¥ L!l% el ing Q8 o g€ ingget mgdium
dwﬁ!@@ gm; gvd ’Hﬁcﬁas?s I%ﬁh?ﬂzﬁ?ﬁ Rouk€ gosft Ixrﬁ@éﬁoﬁ aRtagab %d%n?(from each

s In insect nmedium_ Affer ?

loodawemfs heges LA AR ey Tecdeterning ige S Tfelpbis from the

secHif M88d Sfiatilﬁlmﬁalﬁ&ﬁﬁke(hfssayhﬁbﬂ_ aﬁinitﬁfb&ﬁﬁdg%tsdefs@fbedl Helowasd verify
e 1 inoculum seye

roc SRR PERIOT ERBREO A LRSI, SRR o s fyioged vsi o

mukipfitityf dfCiafecton ofuG 1 ny infeotria 1oér qfelf2 agls. Fastydokrstupsi-mnfestion, the

sup%métat*l%g%d?ﬁ\ al'\%stécgg) )Htt.lcé stséég%ecﬁtu]%fyl 134037 di vided into

ort hours post | nfection,
pasé"bgée@alm‘?él‘lﬂh mqllew\lSea%weéofq@éf Biodipe; using, thg errptogol of

ﬁgﬁlln@ltcﬁg¥| Ql@ﬁ ﬁy&gl t@zeﬁlgb_@(m)gw -50. &rﬁxlf:ﬁ 8l incolpRateé€ herein by
ellets ro secon roun I f1cat a

rerlgnes Jarsggachne kg v raee el e SR e adiotigand
ranj@Iftdny 0.40 SGIOHM [FEIHN-(apraethylnistaminer @erkir0Bimer) Hobﬂon,cMN) amdlassay
buf?efr cgrﬁglné gé %ﬁq 919, ll r%Nf Ezﬁﬂz,ISannM ﬁﬂg&ﬂ, 6‘?%@51% 0.1 mM bacitracin, and

100 KIU/ml aprotinin, pH 7.4. Filtration is carried out using GF/C WHATMAN filters

*(presoaked in 1.0% polyethyeneimine for 2 hr prior to use). Filters are washed three times

with 5 ml cold assay buffer without BSA, bacitracin, or aprotinin and air dried for 12-16 hr.
Radioactivity retained on filters is measured on a beta scintillation counter.

Titer of the passage 3 baculoviral stock is determined by plaque assay and a
multiplicity of infection, incubation time course, binding assay experiment is carried out to

determine conditions for optimal receptor expression. A multiplicity of infection of 0.5 and a
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multiplicity of infection of 0.1 to infect a liter of
SJ9 cells. Forty hours post-infection, the

waepenssbant medi umis harvested to yield passegpUS2007/011135
bacul oviral stock. 25 The remaining cell pellet is
assayed for affinity binding using the protocol of
DeMartino et al. (1994) J. Biol. Chem
269(20) : 14446-50 (which is incorporated herein by
reference for its teaching of binding assays at page

72%4&@)&1 &%BB@ greaﬁeifetqlzd Ql%tlorﬁﬂg%rgéthg q@ldchlﬁ'x@rﬂgﬁn;nr lqmeceptor-

jg stam ne (Perkin El ner,
ra%z @qﬁresmag mawdo éﬁ‘%{ys erliripisetiongnlteiens 50 mM Tris, 1

30 10 K?T_e?l'/ ﬁ% aprc(otl nin é&/EE?Adre gnéc@r‘gtaf Igﬁé ?)glrﬂore Whhics of

resoghinaBl PRSHIOVIRGY Fijiored By IR e ety Rog Gk clfscpions are

_ carkie@ Yuwitly einlzydEiReting the efpgoéssidn bF htﬁﬁdlﬂ% te@episrerht Gh) lid &nfbination

.ar&ﬁii5 hed three.times. with 5 col d assay buffer
“PESEAn spbpoitrexpression B‘F“Sa%‘?%‘ff i Ritat SAd Cé‘PY"“’d‘P‘F%‘d’dmg virus

sthra mmémm #vs:Bas;I ORBSviNd BY GLRbRINNEPodRy irkd Q5 de“xOSIGNAL

sured on beta scintillation counter. Titer

Wﬁé@é@g@d@%@m &ﬁrpa?te@tfaeqénrgswwéﬁ@ﬁW@&I%WH#é’éﬁem), which
mayTe BYtaiied frdm %@sg@kunhé Ovbmre@f. i nfection, i ncugat i on

Tl cour.se, I Ndl N ass ex rinent is carrie

to e BHERRS @t dPTeBaty &nggt Piiaft pelulipheity of Oinkection of
0.k @0S98]. oAt 72%hrmektinfectia, by alifuot off celt sispinsidn i6 afmlysad fa viability

o el o R B B Sl e o

erre ion par ers-tor ¢
hammvl?-lgeﬂtr 8800 (3000 zpm (49 tnlreé<4§€h55| oninupto
1-liter Sf9 cell infection cultures. Log-phase Sf9

cells (INVITROGEN), are infected wth one or nore
stocks of reconbi nant BEEAMEYESUs fol | owed by

cul t uri ngChimeiria $fdrian FEOR deBptai CelliembiahePichOttfonar € 5 .
car ' I_ﬁ:?IUt el\f\ét% hob\{alglilis G'zgl rr:lgs%;xge% il hEx ;H Lews%r% tr%s];xsggnded in

or-ra n | na "0
hO@omn@mrnb@fcfmﬁpthxHEEE&u 20 MM gerrese00Rspeg/in) lquatpt@a22ug/ml

 ApfotmiRt RN RN PRI Garkdil B YS mae 195K ( BHOSG WAL ﬁtzﬁolg%%d sing a

bovi ne 01 pr ot ei n-enco a Vvirus stock

2
P%@MW%%@}O&?&%&WW& A\ G- Laverne Sigtzeilandssetting 5 for
30 Sécohds).( ﬂx@&lnﬁgééat#}é@&%a)ged 6 GJ};/ 10%in BEs°0PicAicNednd Ag8i and

i nfections are

Wshv&%“'”ﬁwem%&a@w*'ﬁ ‘ggﬂﬁmbfa.ﬂﬁ i? Gpgayicgyio @ clean centrifuge
tubenfcmcifuged (@8,00® x5/ BOOmin, 8°().dnd thd reédltihg pellet resuspended in 30 ml
hom&) g;éf'nzhm ffe?n fe%%rkﬁg&%m %Ld Qeesug[e)ngrP 33;? 1sope8fa§cd twice. The

yz ed
mﬂfPeH@ lbtea@w@eéiet @ep@d IwbewowaBS contginiog iSamM EIBA @ﬂ@stored in

fro&el alhauas 2 sdsv@nmsased £ r2di6Iggahd bfnleiﬂétolr ﬁﬁct(o%qms;roﬂge dssay®. The

m.n / gPE %ﬁ]IS Chi neri ¢ Human Recenpt .
Proggig | co bt ﬁ%éﬂf@éﬁneemwaﬁétrqne@r%mﬂgr rfefgned "P2
meabraflesy ris badlvbrﬁerEDyaﬁiﬁdaﬁn&i alsthgl @S Beddfdid efrotein assay (BIO-RAD

LAJRBORSARLHER B ) A TS T St eany it
10:hiP Mg f totel EBMPrangpiokinl) and hom)genl zed using a
PCLYTRON PT10- 35 honogeni zer ( KI NEMATI CA AG, Lucerne,
Switzerland; setting 5 for 20 30 seconds). The
honmpbgenate is centrifug@BkAMBOEXY g/ 10 min at 4C) to
pell et the cl ei .and Rr oken l.s. T e Super nat ant
cont ai ni ng tHe AEnbiat Jaeicts an
cenflhisf Exgpenpld ilbstrateeat reprlesegtivg 48520 00r xvajhatid® agonist-sdigjulated

' GT?'HJmHAS Spfirt (gd"gg'? ?ﬁldkn%%’,}he{cﬁ%%s p@lﬂﬂ %fvij' anﬁgg mtiazity can be used to

eni zat | s centrifugation
ideptéfy J&hamaganiftssandpto) differspiate ealtltamegomﬁh eompgunds figm these that
I's resuspended in ice cold Dul becco's PBS containing 5
nmM EDTA and stored in
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25 frozen aliquots at -80C until used for radioligand

bi ndi ng or functional response assays. The protein
w@orcesassat i on of the resulting nenbrane prepaP@rt/Us2w07/011135

(hereinafter ternmed "P2 nenbranes”) is conveniently

measured using a Bradford protein assay (BI O RAD

LABORATORI ES, Hercules, CA). By this neasure, a

1-liter culture of cells typically yields 100-150 ny

of total nenbrane protein. 30 EXAMPLE 7 Chineric Hunman

posE&ds Re/eRRa@bnife HRti Bty dTHg aé&rﬁﬂééﬁmlﬂﬁteﬂ GFRbBhldRg activity can also be

uselglé‘lba‘?stt%‘{t %Ea;{%?lﬁ%pg:? :Ir?c%gf]‘%éa%'l A assa O\.uﬁlg ?ll uatd rlllgd analyzed in
thnsmsfadlmgfe)-rea@d heréif yis a Semhor@'danbr'ndl ng activity can be

use n ' 1 & ' Lat . ..
rofrbinabEL Mol haRGN o8t b Rl RLERL R, himere
hur2:30HB mem apCTireISA0ecting thel expression s each af) dhestbreggubynits of a

het@5iHnk Bﬂ&hﬁo AU S0 Rkt calnGd oFED B dis Qﬂsc@ﬁ&d Hlbdv)é P2
can a used to detect partial agoni sm_nedi

megypragef; aag @fﬁpsrted anAsreabrdaboys, apgprnnirtstinulplyd L T lﬂ“‘“{‘!h?% the P2

meRBRAY ik Ssdelee EIEIS€ his@nthgy &ﬁnﬁ@hﬁmcil@i SIONPRL) INIO) ad-agohist in
i ndependent bacul ovi ral _stock Hﬁ € directin

ondes 5 GRETEN B e FERRURLT FEOIS SRR HAmFBC TP R vield =
funtﬂiﬂrﬁbreﬁbohwslmtgsxtrhbb)e&’pl‘ btnsmgn P fmegdcdnendre rdsespended &y Dounce

horé%?}ef;%&o% @511@%?252 f§ <91§ﬂg Cass@y ﬁ{exets'%)mﬁf enyﬁﬁdv 1 9120 mM

s as escrlbed above.

Na@le rfb miM 2@k 2 ppp EGd é. als ﬂméﬁlc BShe ®-ams(ml bagigecin, 0. 02 mg/ml
apro@iniost1- rﬁg/hmapaﬁﬁdxﬁﬁ dmedinal gddea té maﬁZbesmesr‘&maaenb@ of 35

d
v EERIPRTENE Abtag AL RS T RaTS Dt SL PP Ay porppuration

rangiag ERIONOG P ot m nMa Irep.laaod@ edra i dated by el addididnoof 55 pM GTP-

st o B AT MY el . o

niy@ntore enpedines r(oh-}rghdpla‘tp@ttbse):ompm@Pafmaddhdrtg sepmisatg/reactions at
con%n%%(éggl%% fnI lplil‘lg 30’6 Pv‘?gloﬁ%&v th"?\CLM lﬁstg;Mang%%ld 2 final

Itracin, O.
volame of @A ml. 0. 01 ng/m saponin, 10 M GDP) and added to

ass?%uth}-i bﬁl&gt@l‘ils@ af@ﬂﬂt%‘s&t {hah aRf suB&ant@lly free of inherent agonist
rotein/reaction tu i ncr.easi

actlgio Al DRaAR et SRR s S Ao O L L P B OO bigding
actitvﬁy ]t@w&dM but et theldds tasating Netelsat @al doytrdsheinattieliabsanpe ©f added

hlstfamme mvce;';rs% agod Wm?éﬁ%e( E,ER%'HN tﬁxli‘cinFFR’actﬁgn%t Sf the'vi%):ed%rugnémmg

assay Vo
memkyaees balow Dasative- rigdi eévabien eof QTé’sbméloapemﬂdsaWe bagsting by a

corﬁﬁbuﬁ&f %@L&eﬁc% € hddRA RisBinineGR REE NS AR SirtARGbHG aémtm
- Mto 10-6 Malong with | Mhistamne to

{1 ndfRer o GPaB mEPbYDGH HHom SEPRELY aFca oLy Py vacuum
filtatibragaR VEILATMAN GRIGfiRerd girandaked inywish deffer 0. IIW&)’I&llowcd by

o5 i e e a0, B4 R ey 1B, KRG e Smoun of

receptor-houhd (dndviberelsy, migubramobound) GHEP-gamesi’s ned¢teme:hesi byl measuring
thec\fﬁ{g‘ L&ﬁltd rahn a gﬁ'{' ﬂﬂé%%ﬁ@ lgf I {'ﬁﬁl&i %Elnmﬁlnﬁﬁ éﬁgcﬂgmeﬁ)ngﬁﬁéewashed

agoni sts reduc bi'nding activity of
filtere.c Afnotpeei B biidiieniy dewmrcbwegareﬁe'oaﬁﬁayaw'qw Torp unlabeled

GT??%H%BQHd idey repkddsht@ssAidn ¥ péryeni Bﬁtbﬁﬂ Bagik] MAtadY expressed
oun senc ed. histamne in t
a5 e ML Pt ) et SEOTE Prplingrpa el Fsy=cd using
SIGMABDGII‘I sftwaie (SBSNIbeNQhicagpolille), ICsaslieoas aicglated by non-linear
ter.m
sS4, B Ao € ST, g,
PApy mashlng with ice-cold wash buffer (50 mM Tris pH
7.4, 120mM Nadl ). The anount of
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receptor-bound (and thereby nenbrane-bound)
GTj -gamma35S i s determ ned by neasuring 30 the

w0 pdoves3shound radi oactivity, preferably by |i ged™dus2007/011135
scintillation spectronetry of the washed filters.
Non-specific binding is determned in parallel assays
i ncluding 10 M unl abel ed GIP-gammaS and typically
represents | ess than 5 percent of total binding. Data
is expressed as percent above basal (baseline). The

r eSseL tLr%atWel)q;? dRiangl] hﬁ%{z@% B@fdll@%@t slrar e analagez@amu Shdighctivity
sof t war e %Be IL).. é detected
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for BEGH MShé oBbr SPEEMERSDONRE SetbndLsvettgt Bouriadadioaliyita hcalculated

Syner Sof tware, Readin A). 104 007/ 1
fo RS PORTH PO LS CHRF PR VR neFr e D Tof Eiabppound
testad isfealchlated usihg thetequdtion: aver age bound radi oactivity

from negati ve control tl S (no agonist) is subtracted
nd, depdi st | esk sofjthe
? ‘°e"|r“ft E%‘bz‘?‘#‘ne }{%‘% id\?/eél | 5L Bowndmdioactivity dybedmitiiells

radi oactivity is calculated for the positive control
Thed4 linhilfitiefo dpta tis upotied)as arfiungtiony af éesh COPPARE| FoPeRRirpgn and test

co rﬁﬁ)ﬁhd COI RO mined tu@i%% @dinksr r@é’ké’éid)haﬁ QAhidhSI ﬁgn('i:b&entratlon of test
equation: Percent Lhiti 251 = 100 ‘Pég éc ?) ¢
corppound)zand; ¥ ity V‘(ﬁ’eﬁce’l‘bé‘ll“t\?%‘?"(( Q - BETGHY 1tigBet LI Vﬂ? g pereen
mhi%gﬂﬁhl thit @irdaser thanl DE% %riledsithint 1586 ackatejected gpdatré mdt asdan the
function of test co Lemd concentrati oqcand t est
r‘:ir;ssrt‘f)nound I C50 is deternined using a |inéar regression

.ch x is In(concentration of test conpound) and

y ' éaicﬂl@ﬂﬁ rI@%n\taldeg RiDidnk@ia(td G valdé? 59 Qe Chéﬂy-lh}hidfpél)rrectlon

percent inhibition reater t

LS
(Clge%ami Irrwéf (VT Piogare Phemecele &2%?&3%?9 108 d¢ %fgﬁ“ﬁ‘y’ the
folloWihgldduitRB! RSSI@p(1 | [IQ/HCQ,_)@S used, vierd 1] &Y the pidtaniiegoncentration
i 8 4l 0 £ e o SONRRAD S BLRG « s
respabSe] 33s Biterodigdh b)DIaadmcabonSQZa(nﬂ?}ls 3@@@ @hO8iations of histamine
b tgep fol l owi ng equation: K = 1C501(1 +
ranflf%%lg&lg)? ?(/fstouse where [L] is the histam ne
conderdssess iagpnistsor mverse agTRstACHHDN §f Astesly COBRRINGCNG pssay is
perfdifie® HGHE AbdeAld Ghdald ﬂxlsﬁinﬂm 5}% 0 IMGEN e aetégl%aed by analogous
response, as determ ned by dose-re E e ansﬁg?b?
cal ptiogs. COPRTERE FarroHE COPe RSPl TR comBiafl AEpeRrinR s 207brgponse.
Mto 10-6 M To assess agoni st or inverse agoni st

activity of a test conpound, this assay is perforned
in the absence of added BXAMBRESe, and EC50 val ues are

det er m nedmRYc ANRALOHB KEceptd? ScREGHE: BT OBHdindAREH st he
EC50 is the concentration of test conpound producing a
S0%rmRIReRsR. 1llumwlpﬁvr&eﬁibﬂl\r€ﬁé’c}cemhy asay F3 emﬁﬁfﬁgdﬁhibiﬁon of

Scr.eeni n Bi ndi T anpl e ust
hmé“‘r“?pﬁ"@%‘g“ﬁ?d%}%séag‘ﬂaegnq% n sslécl)?' ?'gr evaru anw tah e SiRed to
identifigiH dritagonisfs andlirsearngeigy. i Angbmp@uhd GR#tyZpd imitES Ssay is referred
to 9!3@&1' 39, "Egtc Qon%rop ng’ b flﬁihf}ﬂe %ﬁ&z{l\lxh&)ﬁfg%nb@f Ja’rﬁ@éj)n;s& ardOinverse

ant'agoni sts and i nverse agoni sts.
agqnmtnp@gﬂdormnéngmtestrvomp@dwm@t@ﬂroé ¢M-ed to her ein

aS Foud falpehTP %mwraﬁﬁgcl&qgné allréchéé tﬁedéﬁﬁ'ésglbﬁ: Jf ilNchimeric

of ant agonl sts and i nverse agonists is perforned ¢
humay H racapiestand ghise (HactEigbe FERTEIoprPigrach opfhe three subunits of a

heterotrimeric G-protein) are used to infect a culture of Sf9 cells as described above. P2

is

membranes are prepared as described above, and are resuspended by Dounce homogenization
(tight pestle) in GTP binding assay buffer (50 mM Tris pH 7.4, 120 mM NaCl, 5 mM MgCl,,
2 mM EGTA, 1 mg/ml BSA, 0.2 mg/ml bacitracin, 0.02 mg/ml aprotinin, 0.01 mg/ml
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Four independent bacul oviral stocks (one directing the
expression of the chinmeric human H3 receptor and
w0 booga3xssr ecti ng t he expression of each of theP€hUE®07/011135
subunits of a 30 heterotrineric Gprotein) are used
to infect a culture of Sf9 cells as described above.
P2 menbranes are prepared as descri bed above, and are
resuspended by Dounce honogeni zation (tight pestle)
in GIP binding assay buffer (50 mM Tris pH 7.4, 120 mM
sap@gg 10 '@ﬂ)%ﬁ%dded&o@%a?@b%s ala w{cgﬁtraa%of 95 a%- gﬂftéﬁ\/reactnon

citracin, aprotinin, 0.0
tubgp - Al QSSE’GB“id/SGielaPﬁSd 1OSERAEHF FFa‘“ @'i\ﬂ EPErAYRR of 4
pMaéil&%(ivﬁlpl Avp ﬁi%tahllﬂéetﬁ ﬁst)a KRB bfedhitiafed ®f tidbaddition of 125 pM
rotei p/reaction gl & 4? ol abel ed test

G 18ﬁﬁ8’anﬁé"“§raeﬁ“&ljﬁé"t¥‘t° e W O2al r eactions at a

co nAﬁBnt 4 80-infm m&ﬁba‘hon It ﬁioﬁﬂtgmw':rhhrel rddctions tageniemainated by vacuum

ons it &

sy Gk Ber O G i SaRE ol Rl 24, LAOARRALE 48P0 9% psa
follved 5y Ahshing witlf @erepld huﬁ@uﬁatmldﬁrra;tpﬁ @81 20eiyh dYagiu ridre amount
of é\%@% B dar(aql t ﬁ{emeatrﬁﬂw%e %@&mn@'l‘f’lglaﬁﬁrﬁts 501} Q\ﬁ%{mmed by

ers pre-soa Tris pH 4,
megquine ﬁ?%bo@dlwlBWtY’f REfemRiyd by yhatiss seintdlatien ﬁPW@“@& gf the
wadhed ﬁﬁfrs ( ﬁ%n@é&:ﬁd indihg i€- détenﬂﬁ&lméuﬂam %M GTreganmaRind @hically
receptor-noun ou
A R s S
is ekﬂdisec&ﬁpeVdethhlpmﬁ of abmlhyrnine gighad. scintillation

S.peglI lgr{eag{aé%r{xst? are th se {es Sc%?n%alfulldﬁ/lt t%]tr_;edu'élg Qhesggggmle-stlmulated

bi n mned usin
GTP hidirgg] deyivity @preisebitsiol b@@,w,tbaa@ims lpwlsc dmconm‘aSl; art thee absence of
addgﬁ BS{agxgne ﬁ‘tv%ﬁg é&ﬁg;ttsr éﬁ&ée% 8{? B r%pa%mn{y' & tpé Q:géﬂﬂ&acontammg

'S’ expres percent inhibition pM
membranesnielew bpaghm Amemst a@mmégmeéetvste%ﬁé?tmwég pRliyity above
bas@lmﬁ’ R A8 sch BB f A0 8UERarhi® in this a Y NeteShédAsInaYifE agdwkPactivity.

bi ndi ng activity towards, but not bel ow, baseline

| evels. In contrast, in the absence of 15 added

hi stam ne, inverse agonists reduce the GIP bindi ng
activity of the receptor-containing nenbranes bel ow
baseline. Any test conpound that el evates GIP bindi ng
activity above baseline in the absence of added
histam ne in this assay is defined as havi ng agoni st
activity. 106 WO 2007/133561 PCT/US2007/011135
CLAIMS What is clained is: 1. A conpound of the
formula: R2ZR2 /-\ ' m\ mZNR 5 mmor a
pharmaceutically acceptable salt or hydrate thereof,
wherein: Zis CHR3 or N% Each mis independently O,
1, 2 or 3; R is Cl-Coeal kyl, C2-C6al kenyl,
C2- Coal kynyl , (C3-C3cycl oal kyl) Co- C2al kyl or (3- to 8-
10 nenbered het erocycl oal kyl ) Co- C2al kyl, each of which
IS substituted with fromO to 4 substituents
I ndependently chosen from oxo, nitro, hal ogen, am no,
cyano, hydroxy,
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am nocar bonyl , CI1-C6al kyl, C2-C6al kenyl ,
Cl- C6hal oal kyl , C, - C6hal oal koxy, Cl- Ce6al kyl t hi o,
w@260083d5ky| et her, Cl-C6al kanoyl, nono- or PCT/US2007/011135
i - (Cl-Co6al kyl)am no, nono- or di-
(C1l- Coal kyl ) am nocar bonyl, C3-C7cycl oal kyl and 3- to
7- menber ed heterocycl oal kyl; such 15 that Rl does not
conprise a -COOH group; Each R2 independently
represents fromO to 4 substituents independently
hggen from Cl- C3al kyl and Cl1-C3hal oal kyl; R3 is: (i)
Cl- Coal kyl, .C2-C6al kenyl, C2-Co6al kynyl, Cl1-C6al koxy,
Cl- Ceal kyl thio, Cl- 20 C6al kyl sul fonyl, Cl1-C6al kanoyl,
WHalis Chahddisycar bonyl , nono- or di-(Cl-C8al kyl ) am no,
nono- or di- (Cl C8al kyl ) am nocar bonyl or nono- or

di - (C1- C§,§ ‘%*ﬁ‘ﬂ’mgﬂ’ nyl, each of which is

substituted rom o 4 substituents

i ndependent |y chosen RzromRz ; or (ii) a group of the
Formula WY-X-; 25 @7 M Cl- Ceal kyl ,

C2- Coal kenyl , CZ Cod kyn ~@6al kyl sul fonyl

Cl- C6al kanoyl, Cl- C6 bonyl, nono- or

or %haf'r&gﬁ gﬁhg ok?tgﬂélﬁ Qlet mg@rrrgtﬁgf_‘ler@rf \‘Jlg;l'em

Z‘ﬂFHmf— | kyl ) ani nosul fonyl, each of which is
Eachlth $d inddpeadénity 01, RlooB) O t 0 4 substituents

R, 'lndégeqﬁﬁt bW%gg &l ‘ggl@ag 3 %Oﬁyﬁfo%ﬂcy@co%,gw] & G- to 8-
1reerﬁ‘mﬁweb@er°ﬁ@ﬂ<@i1@9§cpeﬁémfyfach G’f hich (5. FbRtEIeE Vilh fijom 0 to 4
QSubstitudn® inHEpeRaeRugr ﬂd»sehe&ieﬁoaxqgl pitre,abdlogdh, \ahiid) dyano, hydroxy,

RS ly & Gralkio Moo ﬁﬁﬁﬁ‘“bé%thgﬁﬁ&fl C\-Cehaloalkoxy, Ci-

epen
cﬁi@&g@rkaze%lkyggh% CsCalkanpyl, mogq- osdl-@@ﬁealbyl)a@ma ipno- or di-
](@7 C\(@cﬁﬁgﬂﬁ&m @;@lcmm/aﬁd- 311857 -mbabéreRheter®eycloalkyl; such
tg"fq ‘}/ F% %4?. en .cyano, hydr oxy, am no,
ni °%Srﬁ°°"’ 6 (ii) d-csalkyl,
Ea@lRCgNaP@dPﬂWI repl(e&lir:@eycq @aﬁkwbﬁ)t@@nMIaﬁwndmﬂy chosen from C;-

@ figPdnd @36, hdidaliBal koxycar bonyl, Cl- Ceal kanoyl
Cl- C8al kyl sul fonyl, nono- or di- (Cl C8al kyl )am no, 5

Rs Bbno- or  di - (C1- C8a| kyl ) am nocar bonyl or nono- or
di)- ( Ci-Cediailky Cp-rdlkansli| f Gnidalkyadch GfCesollipxsh | €i-Cealkylthio, Ci-
su bt&dlkﬂ&&f@nw Ia'il&%}q &Qc él&ﬂﬁﬁ}uowe Rlofio- or di-(C,-Csalkyl)amino,

[ nde dentl rom en. 0xo0,

st -G cR hurpparetfBa gy o g Rl Ro paminpyfons,
10 mintm"rv@dclatsybl)snnned with (r§m Q t9 4 Substitnérds independently chosen from
het fl.qeycle)-L-, wherein L is a single coval ent bond,

H- C( =0 CH2)"O C(=0) and
.‘g) t‘)g‘°“lig£‘i‘eki’“é‘?@a‘éﬁyof C(vvhl lh"f s( subzc,t i t S§ ed) V\na?h "

'R4fsrom O to 3 substituents independently chosen from

(®) d)zfs 9&?1” cpwmnylhyd{@mm u @p sal dhffonyl C.-Csalkanoyl Ci-

am 0XO, Coal k hal oal

e on\\gfr{yl é?“@:em Xyl U{Ge 631 arpR0y ko‘% °'C1-°r di(Cs-
CGaQ(a)k))l):aanrbEm})bnyl ©t -rset loado (T, -C@lcyl)ﬁalhkgullfsuylf eavhl of which is
mon Qﬁbsgﬁlteqi“?iﬁm%m 0 to 4 substituents independently chosen from R;; or

(ii) a group of the Formula W-Y-;

W is C;-C,¢cycloalkyl, 3- to 10-membered heterocycloalkyl, 6- to 10-membered aryl, or 5- to
10-membered heteroaryl, each of which is substituted with from 1 to 4 substituents
independently chosen from R,;

Y is absent or C,-Csalkylene;

X is absent, NH, S, SO,, or O; and
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15 C6al kyl ) am no, nono- or
i - (Cl-Co6al kyl )am nocar bonyl or nono- or di-(Cl-
w@g@ikgispam nosul fonyl; (b) (5- to 10-nenber edPCT/US2007/011135
N-1inked heterocycloal kyl)-(COp , wherein pis 0 or
1, which heterocycloalkyl is substituted with fromO
to 3 substituents independently chosen from hal ogen,
C, - C4al kyl, C2-C4al kenyl, Cl-Ceal koxy and C2- C4al kyl
ether; and 20 (c) groups that are taken together with
the atorrs to which they are attached to forma fused,
«tif WAeRendqntly| |y saturated 5- or 6-menbered ring
t(i’)aialogSn sydne} hytdodxgdarmind mitrd, mmnno@arbmyzosmbst ituents

e elemten e EhSe, Loy, o

QyFRrbonyh, CrGpianoyt G- sﬂkﬂaﬁfm‘n {185~ T Cofalkybamino,
h y dimshe- bh armf-csatkgt)xrdma@rﬁoaylc bainmong; ode(®i-@aR$l)asinosulfonyl;

;kl aclég‘ﬁfﬁé’ |:s su& Fy krg dc Ry Lubstrilfga'ﬁs: g'll(aE}zc&dently chosen from

am nosu ony or nono- oOr
QLN e@apbﬁn%alkyh G lkenyb indstlkoyapt or
dr(ei ® t(hﬂéxa@érecﬁ&@gum S5t @ O0-Aiefibéed Me;roeydlb)% Wherein L is a

S unSbri Sl PR B8535 0O O R0 pBlorlr S By ana niso

i ndépeRdesah ofywhish g?ewbmt@nd with fger) t%%/salhﬁlm@l& iggrpedently chosen
Cl &6hal oal kyl , Cl Coal koxy, 2 OGaI kyl ether,

anoyl hal oalk C8al k Ifon [,
rond BSHTY Fleps. SYTORY| FEibn BUG: QIS EgBHle oxg; Cr-Callor, i
(ClCdE@ablkyll. ) aﬁﬁx-ﬁ‘@gmhozﬂkw,l CNClalkyked ethgr, t &1-Cealkoxy, G-
10 rrer@srk% ycalBhAr owxzimidsy,i ) C‘é.@nqlsm&ml R6b-5-o10r di-(C,-

6- menb het er oar

e oS iphe ity S9E Fiabyeaband . epg gy 4
with fCalkyDaripo@louyst it uents | ndependently 35 chosen
frog)hél 8A8MmenBELARAON-IThKEL Qéié?ocﬁmaﬂ@l)-(ﬁ .L.Qvherein p is 0 or 1, which

am n o car bon 1-

L T fubﬁf%xwevendmﬂy chosen
Cl1- CoafrdamkalogembGn¢lalky15,-Qai8enp) RADFkd3358 L>-Cialkyl ether; and
PCT{ SRS il drl 3cen Q&@lﬂéﬁaﬂu khe dedrin ALKV fid) bRMYhched to form a

gg?k o;cgg.lp gi}“, % kyl %J?@%ﬂg org%)ggmbggd gllng (ﬂ%tL is substituted with
- ( Clfrdng kY lsl)bamxmm indépenddntly Bhosén frompse ani GF-Calldyt. or
hydrate t hereof according to claim1, wherein Z is

NRAy 6. AACGRIBAREIRA Rk of BldrafRr thErdel 2c6rdingeloedim 1, wherein Z is

according to claim5, wherein R4 is Cl1- Céal kanoyl ,

CHEi C6al kyl sul fonyl, nono- or
- (Cl- Cgal kyl ) am nosul fonyl or nono- or di-(Cl-

C8al3ky| ) Ansompenndersplt or fydrate thorged agr@rding t9alaim@; wherein R; is Cy-
cﬁah&ddsymt c.-ttmmifoﬂﬁcabdd,-r@ AiQCEH-CIAminds@lfddiyD of tnond-Sor d‘-(c.
Caﬂ(ﬁ( %{u ! § menbered heteroaryl, each of which is

s MPERRYNiith from1 to 3 substituents

i ndependent|ly chosen from hal ogen, cyano, Cl-C6al k){1

C1- 5hal daranoundor egh Pk Bydyate tereqt acepagipg to glaHa 2, Wherein R; is
phefill-dcaag- K‘ﬁﬁlﬁéﬁad h&&roﬁ@l’] &hﬂﬁdﬂWﬂlch ShuistGatdaywist frf)mnlydo 3 substituents

md%}mc?e&ﬂ? é‘é\g 9%: %a%%n %O?%{lﬁ)ﬂnk é‘§ @&%8'1 1-Csalkoxy, C,-
Caiovhe by ea:roﬁaé ey O-SabAYE| <) Cralloiwipyl ampng: g di-Ci-
Cgagcg?grﬂigﬁéﬁﬂod?ﬁtnﬁnﬁa&ycg}gcﬁ@@lrlk}&rl?felm%btﬂfrbnyl I(N -linked, t5I to ltO-emembered
heteroc%yﬁfo]aﬁ%ﬁ#%ﬁ) dygherﬁlg Jt USg n t S %iﬁl{ Qn%elyeg h? ef?'o%g etaé’h df which

hetgrpeyirlonlklyb ghanyl enhgiesoary] yaisubstiputedyyith gomrq tp rB@ubsntuents mdependently
chogéh Wﬂﬁ%@éb, cGakroCORIdKikly, delinol S nfeBh 3dnﬂﬂbdéiv’donyl Ci-Cealkyl, C,-

C&%@%@l al?‘g'?{%gﬁ vl ! C; ial%gtﬁ%(heéy?sa 0XY, H(%Xéfkoxycarbonyl Ci-

C1- Coal kyI sul fonyl, nono- or di-(Cl-C8al kyl)am no,
nmono- or di- (Cl-
108



10

15

C8al kyl ) am nocar bonyl or nono- or

i - (Cl-Cgal kyl )am nosul fonyl. 8. A conpound or salt or
whyarasiset her eof according to claim 1, wherei nP€TES2007/011135

conpound satisfies one of the follow ng fornulas: R2

R R RRRRRNR RM-N~/ NRLRINR 20 R

R R RRRD RA-N_ ~vVNR R NRRI-NN R

R RRRRRNR , NNR /])NR R M R R

R2 R RR RL RZ(DCNRL ~1 RA NNCRR NN 1 4 R4 109

WD 2007/ 133561 PCT/ US2007/011135 RR RR RR RR RR 2 R2
Cealkanoyly RCi-Cpalkpigulfonyly mengy /qq /diAReCeptioRamino, oMoy offhgdi-(Ci-

Csalylamdidocborldy 6 by bheir @ araphthagiféyl.cl ai m 1,
wherein the 5 conpound satisfies one of the foll ow ng

f or Qul as >a %ORE?Q% ng‘% ﬁzﬁ%\te %.\:rf?fafﬁg}%l\g to aam( I \J\kefé}in ZisNR.

N- R S— N\ ~~ - ~
N- R6 ~N~ 4 A co\jl,{gp)éynl\cli\prﬁalt obhg?frate thereof I3(‘:"_)co\rdu:1|'g to cﬁ\:um 5, w%\erein R, is G-

Csalkanoyl, C -Cﬁalkylsulfonyl mono- or di-(C,-Cgalkyl)aminosulfonyl or mono- or di«(C;-
Csalkyl)aminocarbonyl.

7. A compound or salt or hydrate thereof according to claim 2, wherein R4 is
phenyl or a 6-membered heteroaryl, each of which is substituted with from 1 to 3 substituents
independently chosen from halogen, cyano, C,-Cealkyl, C;-Cshaloalkyl, C,-Cealkoxy, C,-
Cealkyl ether, C,-Cealkanoyl, C,-Cshaloalkyl, C,-Csalkylsulfonyl, mono- or di-(C,-
Csalkyl)aminocarbonyl, mono- or di-(C,-Csalkyl)aminosulfonyl, (N-linked 5- to 7-membered
heterocycloalkyl)C(=0)-, phenyl and 5- or 6-membered heteroaryl, each of which
heterocycloalkyl, phenyl or heteroaryl is substituted with from O to 3 substituents independently
chosen from halogen, cyano, hydroxy, amino, nitro, aminocarbonyl, C,-Cealkyl, C,-
Cghaloalkyl, C,-Csaminoalkyl, C,-Csalkyl ether, C,-Cealkoxy, C,-Csalkoxycarbonyl, C,;-
Csalkanoyl, C;-Csalkylsulfonyl, mono- or di-(C,-Csalkyl)amino, mono- or di-(C;-
Cgalkyl)aminocarbonyl or mono- or di-(C,-Csalkyl)aminosulfonyl.

8. A compound or salt or hydrate thereof according to claim 1, wherein the

compound satisfies one of the following formulas:

Rz Rz R; R; R; Rz
\ ™\ Va \—/\ \ \/\
R3‘O<_/N_R1 ) R4_N N—R1 R3 N"'R1
R; R? R, R?
Re R — /7 amVa
4 1 “R, “R,
R2 R\2 R2 R{-’ R2 Rz
‘ —\ S —\ \
N—R, —Ry [ " \—r
N N N—R,
R3 ] R4/ ] R4/ ’
R: R R, Ry Ri
Rz R, \ M\ \ \-N
/——\ P N—R4
N l N N
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R R R R ~\\--~ RR\ /JO\ CR5"/0O SNR SN - _
J)~NR OO0 R R R R R\ R50NRO// N\ N R
wa07/13356R2 R2 R2 R2 RSA ~O\ R5, i,0 I\ // OPC/NRB#N1135
NR1 R R RRRNR R5NN-R, lroc rr 00 R2
R R2 R2 R5° NNC RLRS "SNRL ii n Oor O

O(/)
9
o;.

vvherei n RS is yl, nono- or

-(C, - Cgal kyl )am no r phenyl that is substituted
WI th C - 15 Ce6al kyl, C, -C6al kanoyl, C,-C6hal oal kyl,
C, - Coal kyl sul f onyl orirm o- or di-(C - 11 WOR

2007/ 133561 PCT/ US200 {‘ 35 _Rg8al kyl ) am
10.RA coRpoundtl or sal/t o yar at e t her eof
cl af : rein the\,co d satisfies

R4 1 ow g for nul as: R2 R2 R Ar NR,
R2 Ar - X" ~~1¥INRL 5 R2,RRoR2
NR RRRR RR\V\ ~ ~11~

9. A compound or salt or hydrate thereof according to claim 1, wherein the
compound satisfies one of the following formulas:
Rz R; R Rz

Rs \ v/ Rs  ,\ \—\

N—R, )—N N—R;

o , o ,

R2 Rz Rz R2
Rs ™\ Rs 2 /\ LN
N—R, s— N—R,
/7 4
o , o ,
R Rz Rz R
N—R; )—N N—R,
O 2 O 3
Rz Rz Rz R
Rs. 2 /"\/"™M\ Rs. £ /" \ /™M
N_R1 - N_R1
4 4
o) ) o ,
R2 R‘z Rz R2
Rs \ 0 Rs ,\ X
&—N
N< N<
@) R, o) R,
Rz R‘Z Rz Rz
Rs. 1 \ \ Rs. /5 ya v
/7 N\ //S— N\
R1 o R1
R2 R2 Rz R2
M < M\
RS N"R1 RSWN _R1
o] , o ,
R2 RZ R2 R2
e b
N- 1 N"R1

Rs. I/ Rs 11
S\S,N s S
n 1l
o) or O :

wherein R;s is C,-Csalkyl, mono- or di-(C,-Cgalkyl)amino or phenyl that is substituted with C,-
Cealkyl, C,;-Cealkanoyl, C,-Cghaloalkyl, C;-Cealkylsulfonyl or mono- or di-(C)-
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Ar-N__~/ v NRLA NR A-ONRL , , RRRR Z
icc R A-NNR Ar NR N-R Ar ~O , , R R NR
WO200T1NSRR\ ~ 2 R2 R2 2 11 Arm N 10 , N N~  APCRESIOY/011135
R AR RRRDRR | R AA CO R A~ONRL
A-NN, , RRRRRRA )~XDNR A mO N R
Ar.NDCNRL RR 2R /R 12/R2-1/R111r 1
Ar~0 - A NNR Ar NR-_ R-, 111 WD 2007/ 133561

PCT/ US20
DCN R1
Cga(llgl_l)ammog

is subs

i ndepend
Cl- C8al k

Ar me

07/011135 RR R RR R R
Ar Ar or Ar wherein Ar i

R2 R2 (XY CO) ~\ \~
phenyl C0- C2al kyl or

athemer ed het er oaryl ) Co- C2al kyl, each of ~whi ch
tituted with froml to 3 substituents

! S |1 ofd difiy 39 Uaim 1, wherein th
R o cne Sue i ke
corapyad saiistigzianc of theellayargdprmules:j ) C1- C8al kyl sul fonyl ,

Cl-R8al Raxycar bonyl, nono-Rpr R;

;

i ndBpend®ent|y chosen from hydroxy,

alkyl ) am nocar bo \TN\F linked, 5- to
regNh&h er ocPET&ar Kyl ) Bo- CMrRyl , each of which
IS stttlUted with from 0 Substttuents

hal ogen, oxo, -

Cl- T\ C2-
Ar—N 9 N—R;,
R, R, ‘ R, R;
\ ™\ \ \—\
Ar—<i:>x:¢/N—R1 Ar—0—<i:j¥<Q/N—R1
R, R Ry, Rz
R\z R\Z \2 g \ x
/ "\ Ar Ar—O
Ar—N N—R - N<
! N-g, Ry
RZ R,z RZ Rz Rz RZ
/sy \ ; \—\ \—\
Ar—N N—R1 N_‘R1
N. Arg
R, , Ar , (0] ,
Rz RZ
< —\
N N—R1
Ar” g

A <
Ar N-gr, r\o’[:::-\/x,\‘:,\/N‘R,’ AN N Ry
R, R, Rz R, R, R,
N—R N—R N—R
Ar 1 ’ Ar\o 1 ’ Ar N 1 ’
R R
R\2 e v &2 \ &2
j . Ar~_ \I Nf \\
Ar N\R«] O N\R1 Ar N\R1
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C6al kenyl , Cl1-C6al koxy and C2-C6al kyl ether; 10 (iii)
phenyl or 5- or 6-nenbered heteroaryl, each of which
WO g0o3ubassi tuted with fromO to 4 substituent SPCT/US2007/011135
i ndependently chosen from C1-C6al kyl, Cl1-C6al kanoyl ,
Cl1- C6hal oal kyl , C1- C4al koxycar bonyl
Cl- Coal kyl sul fonyl, nono- or
i - (Cl-Co6al kyl )am nocarbonyl; and (5- to 10-nenbered,
N-1inked heterocycloal kyl)-(COP , wherein pis 0 or
1, mmch het erocycl oal kyl is Qubst ituted with from 0
ents |nd8€end8mt y!' chosen fro 15R2

1 Cl1- C4al al koxy andé;g }WI
t are taken toget hey/\wit R
ttached to folMNma fused,

(iv) grou
Arpartial ly saturatedAb- .or 6-nmenbered ringrthat is

to which th
B SR RS RS e el s o e

subdtituted @itk ifiort hie 3 sUBstiensdndepergledtlysthosem ftdme f or nul a R2

0 Syl ek Byl S PR S o O

iCsha@E!sk)(l,l ) hydrogen, haI ogen, cyano, ami no,
(ii) €l (ﬁﬁﬁ&lﬂ% 1Cb %@Xlﬁ&@éirlsaﬂyi, &‘onoc%mh t@,aéJsmyl)arQ}Jaocarbonyl or (N-

et her

SRR 3 e s Wb o oo o iy g v
Glon{%cﬁ@kﬂny&rkm?faﬁmbp;awsgo ?gmﬁ\?\'hﬂﬁxy,tmlok&r mg@r(&?lkyl Cs-
t.eroc ereln S or 1,
\%T] eﬁ’yF% Qfaﬁlgs’%yl%‘ thSJ“‘hl\éf] 5t Fom1 to 3 subgt ituents

(iii) pokaykodéntd §¢-membsmd fktemmh,affaeg@lﬁ whith- is 3b<ttui¢d yith from 0 to 4
7 a -

V\Ds%g%?sséggl% U82007/ 01 k)m@ l@Hm((la%ple G- Qfaldahid, €
Taalisoyesrbenyhe® &@Ecybvléawkqueoo W liyD)aminogarbony; and (5- to

ﬁb-@ﬁ%b@%d?zﬂl-ﬂﬁﬂ:d 05et£r5cyc%lk§l)f(€0ner @herein p is 0 or 1, which
et er oar

i S su e
e 2 SR s B o Yl e en o
fhpmﬁa.bcogarc@myamogzmaoxg@m E)/-C,,all@leﬁ&ahfmn oyl, G-

Cohal 0; I ka Qn
g s S ks BRSSP sy G pltd BB o usea,
b@mﬁﬁn‘gm@d Ndrlémmeldbchect eng that lip aptioppl]y él@@itpte,d with oxo or C;-
inpis 0 or 1, which heterocycloal kyl is
substituted with from0 to 3 substituents
i ndependent|y chosen from hal ogen, Ci1-C4al kyl,
C2- tdal kenydmpoﬁiid ©4 ahlk @x \hydnaet (BRreofC4crokdihg @1 bigim lamwherein the

1 dently hydrogen, G -C6al kyl,
co"@?&@ﬁﬁﬁ e%ct)yél}gg%%%hal oal k)ﬂ Ck; 10 Coal kyl sul fonyl
or nono- or di-(C, -Coatkyl) a(-\p,onyl 12. A

conpound or salt ry—{fydrital t hekeof Neerording to claim
11, wherein the conpwead s 5 od he fornmula: B-A m

wherein:
A, B, D and E are independently selected from N and CRj;
Rg 1s:

(i) hydrogen, halogen, cyano, amino, C,-Cealkyl, C,-C¢haloalkyl, C,-Csaminoalkyl, C,-
Cealkoxy, C,-Cealkyl ether, C;-Cealkanoyl, C,-Cealkoxycarbonyl, C;-Csalkylsulfonyl
or mono- or di-(C,-Cealkyl)aminocarbonyl;

(ii) (5- to 10-membered, N-linked heterocycloalkyl)-(CO),-, wherein p is 0 or 1, which is
substituted with from 1 to 3 substituents independently chosen from halogen, Ci-
Caalkyl, C,-C,alkenyl, C,-Csalkoxy and C,-Cjalkyl ether; or
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RG-~\> NRL E wherein A, B and E are independently
CH or N 15 13. A conpound or salt or hydrate thereof
w@ewonsisay to claim1l or claim 12, wherein RECT/BS2007/911135

C, - Coal kanoyl, nmono- or di-(Cl-C8al kyl)am nocar bonyl

Cl1- C6hal oal kyl or Ci - C8al kyl sul fonyl; or (ii) (5- to

10- menbered, N-|inked heterocycloal kyl)-(CO P, wherein
pis O0or 1, which is 20 substituted with from1l to 3
substituents independently chosen from hal ogen, C, -

C.al kyl, C2-C4al kepyl, C, - | kox nd, C2-
Gt o TrmiBito NHEroBRI e DCo gt Rl or G- or &
accartbergd tieteedany)OolChalkyl, clach wf dhich wheubstitutddowits fém 1 to 3

t5 ? Zu}%{lﬁgeﬁﬁﬁﬁﬁﬁ %H&sleﬁ’ ﬂh#lﬂapog& %Iok& I-C aﬂ@? 3 j-C,;Qlicarﬁ)yl C;-

0 ered heteroar
subSthalaatall W fralksprarbeny 3 &r&ﬂ ke EHéf?P%‘ mono- o di-Cr-
i ndepaiqtiamidogarbbind @and 25- fa donmeabergd NN-1diah beterocycloalkyl)-(CO),-,

C - om 0 to 3 substituents
Co. Bl S ic“%%”c %“fﬁ? Bk bt rom 0 103 substituen
di - (neepees@ﬂwwhy%ﬁm Apleesrs € alk("s Czt% Teenyheynepligry and Co-
N- | icpiniad ethe bt ocycl oaI kyI) (COP, wherein pis 0 or

ch. heterocycl
t]%mgr%utl)sstulJ her %t&l% nden't"?l"{ﬁif‘losen%ﬂ(a %rglhg Co‘m]galkyl C
a -@@ékwnfpnmr @smmﬁy((?n%& apiResatbonglng C2- C4a| kyI
ether. 30 15. A conpound or salt or hydrate thereof
accor.di ng. t@mpayd @A&aldfor tlyddatesthdredflaccondingr ©i ¢laif, 11,Swherein the
L.kyl .2 C utyI cycl opentyl or cycl ohexyl. 16.
Cowouggggﬁ%%the%%@? or dr te th f according to any
one of clainms 1-15, ret\ [
represents 0 SubStlltRile S
substituents. 113 WD 2007/ 33561 PCT/ 007/011135
whéréin AA AP0 thdefentifilyfCH BNa: R2 R2 Z -R, \-A-4.4
or a phar maceutically acceptable salt or hydrate

thepe ' X
| ndosendineropAd pr sait 3r i dhedbiaccigha 0 Wl | For slaim 12,
wherg@|Rspent yl or cycl ohexyl ; Each R2 independently
repr Q};&nﬂsarfow NinBnd-0 o2 diYOsCialiyBainimotarbept ndpshajoalkyl or C;-
cho&enk)f . CAal kyl and C C4ha| oal kyI R3 is: 10
(1) o8 " C2- Opal ke C2- Cbal kyny

i) 340 erw e,red@samksﬂ hwrecycbalkylééﬁpkyl‘@m% Ry$ 0 or 1, which is
C, - ciielite@BOYith fionr ©6al K exbstaEms iydeperintly clisen from halogen, C;-

dl i [C%lﬁygg%é%#%rgﬂan Oc4glrk§}?n 1d & [C.;alk%] ether.
i ngl kyl )am nosul fonX each of V\,hl ch is
sub i t uPetPTiRURd oF ALt @ thy r&testbgg? acgerding to claim 11 or claim 12,

whérseRen ¢ nb | ymehbganhdtérotncldaikyl)0§-Cralkyl, phenyl or a 5- or 6-membered
heteroaryl, each of which is substituted with from 1 to 3 substituents independently chosen -
from halogen, cyano, C,-Cealkyl, C,-Cgalkanoyl, C,-C¢haloalkyl, C,-Csalkoxycarbonyl, C,-
Cgalkylsulfonyl, mono- or di-(C,-Csalkyl)aminocarbonyl and (5- to 10-membered, N-linked
heterocycloalkyl)-(CO),-, wherein p is 0 or 1, which heterocycloalkyl is substituted with from 0
to 3 substituents independently chosen from halogen, C,-Cjalkyl, C,-Cjalkenyl, C,-Cjalkoxy
and C,-C,alkyl ether.

15. A compound or salt or hydrate thereof according to any one of claims 1-14,
wherein R, is C;-Cealkyl, cyclobutyl, cyclopentyl or cyclohexyl.

16. A compound or salt or hydrate thereof according to any one of claims 1-15,

wherein each R, independently represents O substituents or 1 or 2 methyl substituents.
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15 (ii) a group of the Formula WY-X-; R4 is: (i)
C, - Coal kyl, C2-Coeal kenyl, C2-C6al kynyl
wW@200083d5ky | sul f onyl , C, - C6al kanoyl, C, - PCT/US2007/011135
C6al koxycar bonyl , nono- or di-(C,-Cgal kyl)am no, nono-
or di-(C - Co6al kyl)am nocarbonyl or nono- or
i -(C, -Co6al kyl)am nosul fonyl, each of which is 20
substituted with fromO to 4 substituents
i ndependent |y chosen fromRa; or (ii) a group of the
Formula WY-; C3- C, ocycl oal kyl, 3- to 10-nenbered
het &f- ocyél‘iﬁ’&?PRWdOféhe foglg- renber ed ar yl, or 5- to
10- menber ed heteroaryl, ReachRef which is substituted
wth fromO to 4 substl,r \l ndependent |y chosen
fromRa; 25 Y is absen® or kyl ene; X i s absent,
NH, S, SO, or 0; and ach s independently: (i)
JWBR%@MICQN?M@MQ LY. hy &l Mredli WitcBsin:aMi nocar bonyl
Ol _0XO; Csal kyl , " C, - Cghal oal kyl ,
Zig MR NRS 0al kyl ) Co- Caal kyl, C,-Cgal koxy, C - 30
EadBSmiskmdepemlebﬁlel orQ; - Cgal kanoyl C - Csal kyl sul fonyl ,
,s(b alﬁggsyckfb ! %&Mﬂ amyerahexyimno

am nocar bon

Eace. Ry ezfewsmﬁﬁ lfarﬁf%s%?ff%% S“B%i‘erf“tif ‘“ﬁme‘&‘if"ﬂ% chosen from C;-
MBIkl dnd G dlddtkyl;r om O to 4 substituents
éndependent |y chosen from hal ogen, oxo, arri no;
e
het e:gamqyﬂilie)xyll_e:,-Cwlehwlmllzcdaﬂcoaycaﬂﬁnsli, mgh@ of GR-6T eBénlkyl)amino,

b 2 0 a 4 in on
aggg,onp ‘SQ?(C % 1\%)) 5% e g:‘i%"c% uszoo%klgélln‘%g nhifony),
2; EArbIpTOTHIGlP CHOFBIS IR FORULD ARTRrEHingeRegaagly Chosen fom

subRL iofuent s i ndependently chosen from (a) hal ogen,
e n*,nf ~_Ni tro, am nocarbonyl, oxo,
ﬁa}’?(xﬂ%gégﬂm& 3(al kyl, C, -C6am noal kyl,
R4©2 Coal kyI et her, C, -Coal koxy, C - 5 C6al koxycar bonyl,
‘é) @f@skl&ﬂoyt‘z-cglkeﬁﬁm dayd:asu&yﬁﬂnyd: -Cmu&lkulfﬂiy] dic, E)(Qalkanoyl Ci-
nono- no on
o AR, (c"3°“836a|‘r<r | )a’ﬁ?ho@ AP %F’n it L 4 didCr-
gr o Gkl laptinogarbonyd los mmangg €F Hefcnvw}kyt)mma%fﬁavlt 83 foyhich is
t heyubafiated tviitGhRRslo toy §ub§ﬁﬁééhts fflﬂléiﬁﬁienﬂleéﬁdséﬂ from Rla,l or
ered ring that is optionally
s(ﬁi)sg"t’%?f%CF"TH’?a% {(’)xo or G, -C4al k?/ 18. A con‘?ound‘
W rCsabayclonlkinly ar tot -merabasest hmrewcm#g 60 toc | Qxmglpered aryl, or 5- to
vmexﬁ&h&rédﬂ Betefo@YR 040K oFabhisH iieSutRlifitddl witherdm®ld eniangibstituents

R R R\ R4-N~ C N-Rt
Fkﬁ‘geﬂﬁ"d%“ﬂ ‘5’2"@% 5N C RI, or

Y is absent or C,-Cealkylene;

X is absent, NH, S, SO,, or O; and
Each R, is independently:

(i) halogen, cyano, hydroxy, amino, nitro, aminocarbonyl or oxo;

(ii) C,-Czalkyl, C,-Cshaloalkyl, (C;-Cscycloalkyl)Co-Caalkyl, C,-Csalkoxy, C;-
Csalkoxycarbonyl, C,-Cgalkanoyl, C,-Csalkylsulfonyl, mono- or di-(C,-Csalkyl)amino,
mono- or di-(C,-Cgalkyl)aminocarbonyl or mono- or di-(C,-Csalkyl)aminosulfonyl;
each of which is substituted with from O to 4 substituents independently chosen from
halogen, oxo, amino, C;-Cjalkyl, C,-Cealkenyl, C,-Csgalkoxy; or

(iii) (6- to 10-membered aryl)-L-, or (5- to 10-membered heterocycle)-L-, wherein L is a
single covalent bond, O, SO,, C(=0), (CH,),-NH-C(=0) or (CH,),-O-C(=0) and n is 0,
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R2 R2 NR, R 4 4N 15 19. A conpound or salt or
hydrate thereof according to claim17 or claim 18,
wob@resiseR4 i s C, - Cd4al kanoyl, C, - C4al kyl sul f ongd¢T/US®NDO11135
i -(C, -Co6al kyl)am nosul fonyl or nono- or

- (Cl1- Coeal kyl ) am nocar bonyl . 20. A conpound or salt
or hydrate thereof according to claim 17, wherein the
compound satisfies one of the follow ng fornmulas: R2
R R R RSREiP/A\- ~NNR S-I\I\___/ ( NR 20 O
" Tor 2eagh ﬁ%lcélwgiﬁt\'}em B 049 Faporosny pcpendently chosen
/S— MofCR 115 WO 2007/ 133561 PCT/ US2007/ 011135 R2 R2

o B RNR e ghﬂh'éﬁ srnio, aqilmcaﬁ,ome RbN CRE I8, Cy-

Coal kyl ) am n
that i Gshalgplkpinal FstagmBgﬁt ut et wtdy! c1eBgn)| kﬁh'jéy]k“’xy’ G-
C1- Coatdsndrydarbofill; Cm;a:rsﬁiaidoyl,, GHCalkglsidforyl| f mogd- oor  di-(Ci-

nmono- é"‘gpam‘(“?tl n(g)g?,@:q )ha(@ ?‘,ﬁﬁ@l ?‘m/clcarbgn 1or Anono- or di(C-

CONPOUNt rate thereof according to claim
17, m@qaaqyﬁamwesul@swp%d satisfies one of the
f ol lvré\gps fticut BRel talen toEEtHe? withRZheRor2toRihith they arfr atfacidd R form a

) erol\f%ﬁg’l P?ﬁ'{iili\ly NeRitedé. &%-Belberéd AngR&af/'\fs'olblti&‘iaﬁy sti¥sbtuted with

oxo or C;-Caalkyl.

18. A compound or salt or hydrate thereof according to claim 17, wherein the

compound satisfies one of the following formulas:
Rz RZ
R, R, R, /'\ X
\ —/\ 7\ R,—N
R4'— N—R1 R4'— N\
R,
Rz RZ
.\ \_\
N N“R1
Ry ]

19. A compound or salt or hydrate thereof according to claim 17 or claim 18,
wherein R, is C,-Cjalkanoyl, C;-Cjalkylsulfonyl, mono- or di-(C,;-Cealkyl)aminosulfonyl or
mono- or di-(C,;-Cgalkyl)aminocarbonyl.

20. A compound or salt or hydrate thereof according to claim 17, wherein the

compound satisfies one of the following formulas:

Rz Rz R3 Rz

Rs  ,\\ /\M\ Rs. 2 /\"\/"M\
)—N N—R; S—N N—R,
o) o)

R
R2 2 R; Rz Rz 2

R
BN N
O Ry
§ Nog,

%
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R2 R2 R R2 NDCN-R, Ar'N Ar or 10 wherein Ar is
phenyl CO- C2al kyl or (5- or 6-nenbered
whedoenssmsy| ) Co- C2al kyl, each of which is subse¢T/usm®d7/ 011135
with fromO to 3 substituents independently chosen
from (i) hal ogen, cyano, Cl-C8al kyl, C1-C8al koxy,
Cl- Csal kanoyl, C2-Ceal kyl ether or Cl- C8hal oal kyl ;
(i i) Cl-C8al kyl sul fonyl, C1-C8al koxycarbonyl, nono- or
i - (Cl-C8al kyl )am nocarbonyl or (N 15 linked, 5- to
10 rrenbe ed het er ocycl oal Igyl ) Co- @al kyl, each of which
ted with from ' bstltuents
|n epen en N~rghosen tro Regen, oxo,
Rs GiN C2-' Cbal kenyg N oxy and C2- Céal kyl
her; (iii) phenyl or & or 6 menber ed, het eroaryl ,
each of which is sthstituted with from0 to 4
wh%é{psﬁs' tlﬁ%‘.t- fkpld erH@xQ)d e&t 'dﬂi((f: @51?1)&51%“ drlpliddl ¥k . is optionally

hal oal
subgsAuted it &mq);ﬂkxh Cr- @:T“@B%N ¥yt %%}P‘P?.Wr 3 “freigdsulfpnyl or mono- or di-
(C d]sal(cﬁ;an%aiakaph}lam nocar bonyl; and (5- to 10- nenber ed,
N-1inked heterocycloal kyl) - (CO),, wherein p is 0 or 1,
whi gfi  hQt &fohRd QR lskty Br 'h§dr§t’e' hfdrkdricestaitetd ddiMM D wirein the
3 substituents m%e chosen from hydroxy,
compoynd satisfes opg Of th °&‘§IR‘UQ§Yfaand C2- C4al kyl _ether; and
(|\Q grﬂupsthat are tagken thgether with th8 2ato to
are at t ached, a fused YA tlaly
ura)(ed —n{ 6- rmni}ered [ +Rat |5A'op[§ ly No
0X0 or al kyl, 116 WO
2007/ 133561 PCT/ US200%4/ 011135 RR2. A corrpound or salt
dr2 hydr z!ﬂze t hereof acc g claim 17, Rd i e
_%\tlsflesthefor a: R R2 B-A
F \ DgE™Woer €i NGA B, D_rnd
Arin ndently selected fromN and 7 Af-‘{6| :
hydr ogen, hal ogen, cygpo, ami no, Cl-C6alkyl,
CR2C6imgl oal kyl , Ci1-C6amino 2, Cl- Ceal koxy,

\ &yl ether, C1- y] ., Cl- C6al koxycar bonyl,
~l- | kyNs&hf onyl A e di-(C |
A Cral am noemr bony! ; (i1)s (5- to 7-nenbered

whé?&ﬁ %Q_Q ¥§én9@01@é£ﬁc% @%t@hem@é?@@ﬂétet@ﬂrymzaﬂ@l each of which is
heteroaré Stl ch .of _whi ch substltut ed

S“bW“L“F\d f"ftb |€ﬁ°T ¢ 19 33uk Reently fgees chosen
(i) abgehakegen,Coyany), CLC@EBakiy G -CGakERg], k emydlkyl ether or Cy-

glha% I oal kyl, Cl1- C4al koxycar bonyl
k | sul forl yl, nono- or

(ii) @.-qs@mes@nky O &ivilkeryasrtbenylsl mened of Bli-(€:oCaaliy Hamiperaskpnyl or (N-
Nnkédﬂl%git n%eﬁ,e&x& haalok,)e'k)am(yS@), eialk})‘mc%ﬁﬁ P which Ss Q.\b@ﬂituted with

, het er ocycl oal is substituted with fro
drop0 9 %w?gtetpfrﬁ%ﬁf‘@em‘fa@b egﬂiehfw gk rhatogginoxo, CriCalkyl, Cr
Cealkenyl, C,-Csalkoxy and C,-Csalkyl ether;

(iii) phenyl or 5- or 6-membered heteroaryl, each of which is substituted with from 0 to 4
substituents independently chosen from C,-Cesalkyl, C,-Csalkanoyl, C,-Cghaloalkyl, C,-
Caalkoxycarbonyl, C;-Csalkylsulfonyl, mono- or di-(C;-Csalkyl)aminocarbonyl; and (5- to
10-membered, N-linked heterocycloalkyl)-(CO),-, wherein p is 0 or 1, which
heterocycloalkyl is substituted with from 0 to 3 substituents independently chosen from
hydroxy, oxo, C,-C,alkyl, C,-C,alkoxy and C,-C,alkyl ether; and

(iv) groups that are taken together with the atoms to which they are attached to form a fused,

partially saturated 5- or 6-membered ring that is optionally substituted with oxo or C;-
Caalkyl.
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hal ogen, Cl1-C4al kyl, C2-C4al kenyl, Ci1-C4al koxy and
C2- CA4al kyl ether; and Each R7 is independently
whyarospsey Cl- Coal kyl, Cl1- Coal kanoyl, Cl- C6hal Pei/ky1007/011135
Cl- Ce6al kyl sul fonyl or nono- or
I - (C1- Coal kyl ) am nocar bonyl . 23. A conpound or salt
or hydrate thereof according to claim 22, wherein the
20 conpound satisfies the fornula: BBA R6_'NNRL E
wherein A, B and E are independently CHor N 24. A
conpound or salt or hydrate thereof according to claim
22 83 cl & permpund \grsakion hidratesthereofapspdingolpl Claifp - Wherein the
corffouhd&daticBaltky/foyrama:nocar bonyl , Cl- C4hal oal kyl, Cl- 25
C4al kyl sul fonyl or (5- to 1CRﬂematgred, N-1i nked
het erocycl oal kyl ) - C(OB*A, whertegppV\mis 0 or 1; each of
whi ch is substituRedw t ¥ om & to MBBubstituents
i ndependent|y chosen PF&m ha em—Cl- C4al kyl
C2- C4al kenyl , Ci1-C4al koxy, and C2-C4al kyl ether. 25. A

wherShound or salt or hydrate thereof according to claim

A, BOD gpd E jargj indepgndenihhalested fiegr Nand €R+t o 7- menber ed
R, f3€t erocycl oal kyl ) Co- C2al kyl_, phenyl or a 5- or

te [,
égnlgyﬁc{ga{l dlaal%e{],hg)fapg, n%m51¥19, o lﬂﬁ' c"-‘Eg.%{&af@ C,-Csaminoalkyl, C,;-
i nd EpdinaEn Cb-Fsadipd sttrer.f €oﬁaaﬁeh@@eﬁ;C@y@ﬁmcar@nyh:@a’rq@lkylsulfonyl
Cl- Qﬁﬁh&ang}/hp sﬁﬁmnqﬁdckﬂbbnym C4al koxycar bonyl ,

ng ((g6 (cgzl {uﬁrg gﬁogyagzﬂw(?{ca Cdaltqsl pthsnyi or_a n% g -membered
N- | hetknoaryl, eatte pHwhish oa swbptitnted GaPiromyn ter é|5hbspmests gnq§pendently
%,17 s&golgg&em% &l,08 Aﬁul ¢3<%6}301§t1 i} Akhnoh | hcf-Comddikyl, C-
su bgl‘ alkoxyear oniyﬁ Z:é ]pf:éﬂ %LHE)?)QIC SN nor%}—8%—(%5%8%%1’nocarbonyl and (5-
C, - ®aDimembered, Chhhked nlydtero@clogkpl) KGR~ whetei@2p A=l ky|1, which
et h§Lierodfta ?Q@Q@éﬁﬂgeﬂltﬁ%ﬁa 036 3R¥KliRkfts ifdep&@@bntly chosen from

accy %géﬁggp E P Mol B&exgi,ﬁﬁl}(wg %’i‘ﬂ&?%yekfgr"t&g’?‘? hat

Eadth71s imdepreodantip hydrogdne € 5-Csaligyl, G-Clatkaroyl, G- shaloatigyl,{h-

3 iy 5 o Bt AL CcERIRARHGarbenft. A compound or

?&ys ﬁ{n)/,dr ate tﬁ'teréof glc]?(]))rgdl ngart oz’cl aim 26 wherein

the ound is,capabl e of ex has, a

t ha?3 i sl SRS o8 52 or Py drate ngre e?%g' {Tiget Ckll,llgll %% ‘}éﬁherem the
corgmuad satisfiesiis: fogudpt or GTP bi ndi ng. 28. A

phar maceuti cal conpo TAon ng at | east one

conpound or salt Re acc and—®he of clains

1-25 in conbination ' ically acceptable

whgx@i'hrA Y arld'E ar@ﬁﬁkz&gﬁ@&t C%—?orle‘ phar maceuti cal

conposi tion accordi ng to claim 28 wherein the
sition |sforrru a ectible flu
aerg ol . ‘Ah %P%Oéxml or sa Ic'r d.zB‘S tg % gﬁrglqg t’o cla1my92 Br clalm 23,
whacmt Rais fefmdkanppl ahonoq r H{C Aty Ratinperbanyk £E: r%@alaalkyl Ci-
GG thhy? Br (Sewmlﬁﬂeﬁgcﬂé@ Nﬁnﬁe@%@ﬁ%&&c]ﬂﬂ)@lj—@(@)@q whéteid n is 0 or 1;

R b OB SRAAE VL o RSgRI gom .

C,-Sallkyl cﬁ:@uy&maﬂﬁixﬂh@ﬂcem, apdCoCailkydether. any one of clains
1-25, and thereby alleviating the condition in the

pat bgnt. A compound or salt or hydrate thereof according to claim 22 or claim 23,

wherein Rg is (5- to 7-membered heterocycloalkyl)Co-C,alkyl, phenyl or a 5- or 6-membered
heteroaryl, each of which is substituted with from O to 3 substituents independently chosen
from halogen, cyano, C,-Csalkyl, C,-Csalkanoyl, C,;-Céhaloalkyl, C,-C,alkoxycarbonyl, C;-
Cealkylsulfonyl, mono- or di-(C,;-Csalkyl)aminocarbonyl and (5- to 10-membered, N-linked
heterocyéloalkyl)-(CO)p-, wherein p is 0 or 1, which heterocycloalkyl is substituted with from 0
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31. A nethod according to claim 30, wherein the
conpound exhibits H3 receptor 20 antagoni st activity.
wW@2007A33%et hod according to claim30, wherein tPer/US2007/011135
condition is attention deficit disorder, attention
deficit hyperactivity disorder, denentia,
schi zophreni a, a cognitive disorder, epilepsy,
m grai ne, excessive daytinme sl eepiness, shift work
sl eep disorder, jet lag, narcol epsy, sleep apnea
allergic rhinitis, verti noti on_si ckness,
to 3isuhstithents lmdﬁ%tbhc@s‘?ﬂ g@asl@logelzscnr%«ﬂkyh ErGy ?1k%i‘yl 1 CXCalkoxy
and @}-CQUGH éérat ed di sorder. 33. A nethod according to
claim30, wherein the condition is obesity, an eating

di sggder ot org#](ﬁxgg of 3alt §r4 hydb‘atgnﬁlie'i]é?ﬁi a@&?&iﬁ%’t&ﬂ)yt &ecdfq",'lzmns 1-25,

30, mhereln atient I's a human ound
whezgin the, ﬁomwaﬂfecaph'é? ebsxhifiting st g ustptand mfromplay fipless. as

detdrmifed usig awhea e fod H3hecepmBaPrdndig. sal t i s
radi ol abel ed. 118 WD 2007/ 133561 PCT/ US2007/ 011135

3 6 29‘ et ngfxm‘nd detGh Br rHyGﬁth hereBf g&%ﬂﬁ%ﬁ & clais 28, C@herem the

receptor in a sanpleée
°°f(‘%f)“"€ oﬁn'faaelflf REedukitipghas %(rt‘ﬁ‘"é g@ % Hg"%‘P i{aﬂfﬁg S§rras 'Getermined
usihy st &6y fohHB ebptaccGTP tindmgt 0 any one of clains 1-25,
under conditions that permt binding of the conpound

to Hg rece %Qﬁnacé\ﬂi@aﬁc&r@osi@@ﬁ e&;ﬂ'l}ﬂ’gl Atel\é@t Ak dofipound or salt
mpound bound toﬁiggrec t.or,

sccgli WieAY AEF Lo acign S PGB AP Sprie o
exdipientsanpl e. 37. A nmethod according to claim 36,
wherei n the conmpound is radi ol abel ed, and wherein the

st epgof qﬁ?ﬁ)ﬁ‘&ﬁh&ﬂtl@a@ @&ﬁﬂ)&ﬁﬁmtab&)r&hg ﬂﬁclﬁifn 24 w&erem the composmon

. unb ound from ound canpoun
s SPGRGFE =0k EUTTHG 1410 T ASUEHe 8 SBraneeh dohrs BBEHG & syrup or a
traxsdenoedipadch.n t he sanple 38. A packaged pharmaceuti cal
preparation, conprising: (a) a pharnaceutica
conpesi t i&%e%@%n?ﬁ%né Q BhditioR ABpdnBiva € Bi3tradeptdi imodi’tion in a
ons. faor ositig

B AR ROt U5 B 5 TR Bk B of
corppgund nar, salto3 ydriite ptaerk@fgwom FPaé@UlOF%zﬂf %@@pa‘r%ﬁ @ﬁ thereby
all&6ink Bet@ndifot Indhdpatidnt. Wherein the condition is

attention def|C|t di sorder, attention deficit

hyp%r act i V eﬁlogl §9ol;'(ﬂ§%t QSHF% Iv@mreu?’ﬁlg 'céﬁﬂaﬁxﬁ%bn@m receptor
cognltlve I'sorder 9 epsy, m grai ne, excesslve
antggomist pgivifyeepi ness, shift wor k sl eep disorder, jet
| ag, narcol epsy, sleep apnea, allergic rhinitis,
ver Bizgo Arotetiad sicaldingsts, claim 3 nwreyeinl itteocahdition is attention deficit
dlsgt%s ér él?lgn gaﬁdlﬁ%g&gc tgtdllsgﬂﬁ‘:r dglrnex?naf %&&Hﬁc&ﬁ'aa&o%ﬁmve dlsorder

har paceut i cal. p epar ati
epilepeyy rnasrﬁglet e (g ﬁ?légne W?@P’éfSnslt’ﬁ ol e oBIFT g lag, marcolepsy,
slegbffied, \allergit rRmitisNgertiges afotien sioknesl, alnetresy diddrder] RBegkinsen's disease,
I R84ty according to any one of clains

fan%[l%%r?%@%r}gaﬁgﬁu acrt ure of a nedicanent for the

treatnment. of .a condition ve t ece

oGaPat i dh e g E3oig S IR AP RSl e PR 1o obesty, an eating
disodder @idiabetee condition is attention deficit disorder

attention deficit hyperactivity disorder, denentia,

schi3zgophr £ fethod acoRGRY tfoicla@in G0 SKERH the PRIidnE RSYhuman.

3s5. A compound or salt or hydrate thereof according to any one of claims 1-25,

wherein the compound or salt is radiolabeled.
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m grai ne, excessive daytine sl eepiness, shift work

sl eep disorder, jet |ag, narcol epsy, sleep apnea,
w@bdognsgseé1 rhinitis, vertigo, notion sickness, BCHER®OY011135

di sorder, Parkinson's disease, fatigue, or a

fatigue-rel ated disorder. 30 43. A use according to

claim4l, wherein the condition is obesity, an eating

di sorder or diabetes. 44. A conpound or salt or

hydrate thereof according to claiml1, wherein the

compound is: 119 WO 2007/133561 PCT/ US2007/011135

1- [ 46 9- dywrdpd faf|detsrrinifie {berrpienss] B BRI S ISPIHB AamPIe,
cothgridripanedess of Et hy|

(ﬁ( gﬁé tcéngl?gatsxﬁnb%’@ﬁhdi &Zn?p%gll'l({ 91[ s§lt%1' Hy'lﬁiﬁg ihereof according to any one
““f(""“@/b%bmﬂ%” condiGonsithe aepiy PG fibRROmPRLY] B FEeRpEOn and

detectlng a level of the compound bound to H3 receptor, and therefrom determining

4 éﬂ,f;gﬁ' OBULYL: 3ri%s 1. 8383R U ARprd] undec- 3-y1) - N-met hy

9-cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undec- 3-y
ony BY: Lgew%}zt})@g ﬁa%lﬂtjﬁgg to claim 36, there[in the] compound is racglolabel?ed and

whérein4hd {8 sndeleotivH colmpdis@-1hd #epaspi r o 5. 5] undec- 3-yl )

Zm(fé‘ E%’&ﬁ] g‘%\’%‘i‘%ﬁ har‘])g“z“gg%rf]rbow cgjnﬁn'éneé réd yl) n| cotini

c afii)dletecting the presence or absence of bound compound in the sample.

6- (9- Cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undec- 3-yl ) - N- net hy
| ni @8t i napadRaged pharmaceutical preparation, comprising:

%l SRt RBoH coRioRaABPickalite ™ UBPSS o IR and

ni-cot 1 nam
() [ GO FOTHHRR e CRRsiion & TP 15 OB iORyISEROBSIYF JAf3 peceptor
Chinbdulatioh pphpatehg et hanone;  3- Cycl obut yI - 9-
{5 [(2 nethylpyrrolidin 1-yl)carbonyl ] pyridin-2-yl}
% cfiéa Md@&ﬁ%&pm&ﬁ@’ QJCQMC?/ {or &mm 28, wherein the
2 mst

(%rrolldln I é - 2- X d

condglogl 1sd pt&ezxggrbl 8c1f Bilgwf ,dé%/eénﬂ df ci eract1v1ty isorder, dementia,
schizophi@hiap b tcygnifive dispider, rmtlhw pxylrgmhe ckixpesbivey |dpytbted yledpitess, shift
wo@yil%p or(ge} étqg’% InEuQ:L) ﬂ&ea%ﬂgae Pll%'glc rﬁunms vemgo, motion sickness,

azl n di azaspiro
a njemogy Q}pmé@' ]cmson s dlsease fa gue,ora fatlgue-related dlsorder

3- Cycl obut yl - 9 (6- met hoxypyridazi n-3-yl)-3,9-di azaspir
o[ 5.48] undepatkaged Bhatyadeotical prepdrafiGr feretding toublaim 28, wherein the

zaspi ro[ 5.5 ] undecane;
co‘%&t}%‘ % %%%%ﬂ?%ﬂgo}%%ﬁ(giﬁgggl ro[ 5. 5] undec-3-yl ) pyrid

a2| 3-yl ]lethan ;
3 tycl 11(5’6 Lﬂsﬁ/l‘)?g Cgm(?f"é'?a%rp aft geeording o, any gn< f’s c]ja/lrm Sdag; for the
manefa@ux;aq;fb@ mheidfdaingnt for t[naL.trF@m@g_ @ty@ condition responsive to H3 receptor

mdd@REsy! - 3, 9-di azaspiro[ 5.5 ] undec-3 -yl)pyridazin-3
-yl ] phenyl } ethanone;

3-Cy, Ql oby I%X% a%ccggmg%’ J:lmrg‘i 1 w%rr)ékxm{é oqxgﬁoﬂ issicbhdonteReitl Hisorder,

azaspiro
attgrgiop deﬁm@tmw@tmlwmrqepm@wquapwzea@ma 3. qpenifive disorder, epilepsy,
mlgxgmg ElcakAR Ria&%é sREpineks Ccaire worlasl(a&) disorder, jet lag, narcolepsy, sleep

aprTean a@%gﬁ erli'lm?tg femgoyn)ot]on sX:Ene%sb ue} ¥nemoi'y dr b%?%l&f?loﬁ's 5d1seasc

fatigle,[oR a (ftigDp atlatsd disbrdgr. 9- di aza- spi r o[ 5. 5] undec- 3-yl ) - py
rimdine-5 -yl]phenyl } ethanone;
8- ( 54Br oNpE iadidididg b )cidmCHG | vatiaitity Ithe? céhditionzasqtiesiof, 4n eating

. 5]. decane;
d‘séldf’z‘-”@?%e“’%utyl 2, 8-di azaspi r o[ 4. 5] dec- 8-yl ) - 3, 4' - bi py
ri ditﬁe A compound or salt or hydrate thereof according to claim 1, wherein the
2- (5-Bronmopyridin-2-yl)-8-cycl obutyl -2, 8-di azaspi ro[4
compoypd iSine;
6- (8- Cycl obutyl -2, 8-di azaspi ro[ 4. 5] dec-2-yl ) -3, 3" - bi py
ridine; 30
2- Cycl obut yl - 8- 4- (1- net hyl ti9+ pyr azol - 4-yl ) phenyl ] - 2,
8- di azaspi ro[ 4. 5] decane;
8 QICI obutyl 2 [4 (1 rrethyl

o e A =
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3-Cycl obutyl -9-(4-i mdazo]
1, 2-a] pyri mdin-6-yl phenyl) -3, 9-di azaspi ro[ 5. 5] undecan
wW@20073335yc| obut yl - 9- (1-net hyl -1 PCT/US2007/011135
H benzi m dazol - 5-yl ) -3, 9-di azaspi ro[ 5. 5] - undecane;
4- (9- Cycl opentyl - 3, 9-di azaspi ro[ 5. 5] undec-3-yl )-N-neth
yl benzam de; 35
3- Cycl obut yl - 9- pyrazi n-2-yl -3, 9-di azaspi ro[ 5. 5] undecan
e; 3-Cyclobutyl-9-(5-pyridin-3-yl
1- [m(% %;élsbﬁylw 9- aéza% it 93]@&@&@{,@@%’1 3L

di aza spiro| 5.5 ] undec-3

Ethy) r‘)(%y(m‘a‘?wlé 9*}‘P?S@f‘}£%rﬁb‘ﬁ%e°'3 ABRABIS 007/ 133561
-(B@Vcléﬁ&@ﬁi bQilakdspiro[ 5F]Grdet-0BUbyhzofk-dofd; - (T 1 i
4- (9 Cyc o%uty gg-d) J%Xsrpllrg 5nS]und¥:L ]3-y:?) I%-met}?y%g‘e%ganngé 5. 5] undecane

1- &[cg/-cjrodﬂwtw-B ;99dihzdsfinobl. flyphdegl 3 divatbppylinignyl} @h@hodé;azaspi

th
gto[%%c)?l C g'gét%n *ﬁa?s'péro&s %]%%es |3r)gf SSUIfSﬁI;lphg%ylge yan)oln erzldan I
6- (9&)§lobngi-ﬁyfd1azasplro[5 5Jundec-3-yl)nicotinic acid;

6-(2-&;&%09&% ghkﬂzxiplr%[ﬁs—]m&;@%m _NGhdahylibatEemidd; vl ) met hyI ]

6- [ﬁ?&é&?&ﬁg 3-az_asp1ro[5 g/]undgec %yy(i)ox?]ult\l-methylgcotm%rzn%sep 'rols.

1- {44 [6¢(®-C3 ¢ RbMYLIS 9 1diaZadpirt el arsies-B ofpyidini3ddiphdryeihaminiey | |
3-Gy49 s g?é *33&%&5‘6%?@?“%‘“’9" L RsERoIBYadie P a2  3- yi ) bi ph

dlaeagpirog&g]hqdecdman one;

3 &;fﬁlcgb% eny 5‘{?}‘{% Yﬁ 4%%&8[]53&31&1@%(23 3-

anone; “benzy
121439(990 9-di azaspiro [5. 5] undec- 3

?’T@ o@L{es methylpyrrohdm -1-yl)methyl]phenyl}-3 9—dlazasp1ro[5 5]undecane;
3 (ﬁfébﬁwggf %lﬂ gga) g-cyc%obutyq 3a9z-91§£ils;rn%[? S%hlerzzgr?ec -yl ) 2-na
-Gy&qwtya}be(syﬁetmgpyﬂdeim-ﬁ y2)-3,P-ddaz8pitbpAdeplecamE;5. 5] u ndec a
3 ch ozt) u[yh 9([6 (r(':let(}:lf" (W'P mgldémaﬁa?' ]a% BTdrlag f?lrgﬁs 51’1 decaneyl ) pi
1-[e(PiCyclobdtyls} ?M!W[Séﬂwmn@ﬁyl)pyrn@tmyﬁ-yllethanonc
6- é«%ﬁoﬁ&ywé‘h&%ﬁﬂ% Fy - ﬁéﬁ)ﬁﬁkdaﬁné 5.c§x]bohmﬂ@0 3

t
AR RN e -
io]auﬂ}l' 9ed-pyri Rid iz A iphedazind3-gly-G| 9odibttaypirads. 5]undecane

S—éyglo fg‘;ég% lﬁrﬁ%%)]ésol@%) %12‘;2,83%@83{2. d% yl}zii y diazaspiro[5.5]undecane;

3-(4-BrompDyoiynid i3 y9- e;&,kﬁm@l-azaigpz;asmro[s .5]Jundecane;
1- %15%35 Lt%gﬁ)%uﬁf %,b)d%% s&@(ﬁs g]\.&ﬁé@ i %r(%l%%cﬁﬁe 5-yl]phenyl}ethanone;

'(?@TP@DPMTFT%YQLQ'QGWPW}JP@M?WP[%Q?%"% -yl}
6—(‘2?(3)%16%5.1 Q%mliﬁ&o@ﬂﬂm 98 4'-bipyridine;

2’(]{5&*%@85 c&u* ‘)2 -y bUt% ﬁ?%@ﬁa fzgiﬂi 8L{/ﬁ[1§cane

6-(8(CyctodityyR -Smimsﬂmoﬂi §ldect2-yDB; ¥rbipladionie;

2 é{;{l(}%a&? sﬁgg ).oRu '1H3qy9azﬁtﬁ§%ﬁeﬁ&1@9 8[d'§az§%]diﬁﬂ@§]dé’tane

8-GyciohuhbBetf] nsﬂ(yllrﬂgquy@mm Ml)pheyylﬂrétfflﬁ)wm'@ff&/?])iecsn@ di a
3- é?c‘kﬁﬁ%fl-@-(h 5m§1LEJWQ ?%%nudxﬁ @%1&1&&2!;13)%19@6&0[5 .SJundecane;
yl).carbon

3-<:‘{y§]o;>utgl g{l-megyéi%%ﬁ@%%ﬂﬁ SRk éllazggplllpgeg] (1 ypyri din’2
4-®-CyR1dpIntoys, biabadisy,iroﬁ Mbaz%ﬂﬂh&tﬂy&eﬁzﬂmwec 3

r i di n-
3 “é}/c&%yp (5'&&)'%2"@2 ?15'1' E;"‘F‘r‘s ?’m@esﬁ af“car bonyl ) pyri di n-2-y
3- Cy}'dcﬂguwak(am@mrbﬂfpy&]zmﬂﬁeld-ér?edlazaSperIS 5]undecane;
|y | | car bonyl
e AR A L e b
3-cycl obutyl 9-[5-(pi peridin-|
-yl carbonyl ) pyridi n-2-yl]-318 di azaspi ro[ 5. 5] undecane;
3 -cyclobutyl-9-[5
- (nor phol i n-4-yl carbonyl ) pyridin-2-yl]-3,9-di azaspiro



3-cycl obut yl - 9-

{5-[ (4aR, 8aS) - oct ahydr oi soqui nol i n-2( 1H) - yl car bonyl ] py
WO p@in3Beyl ) -3, 9- diazaspiro[5.5]undecane; PCT/US2007/011135

3-cycl obutyl -9- {5-[(4aS, 8aS) - oct ahydr oi soqui nol i n-2(1

H) -yl carbonyl ] pyridin-2-yl) -3,9- diazaspiro [5.5]

undecane; 3-cycl obutyl -9-

{5-[(2, 6-di net hyl nor phol i n- 4- yI)carbonyI]pyrldln 2-yl

} -3,9- dlazasplro [ 5.5 ]Jundecane;

6- (9 cycl obut yl - 3, dlazasplr 5. 5]unde&§§ ) - N-et hyl

3cxelpsir byl %?W?ﬁ‘é’fﬁpé@ =21yl %'WP HRgipeane;

3Redl AMS,QIOSQ[W @deink Bl fodylplersyicd, Qbﬁta,sbrﬁcalswlmldmpl (r]I 0
O ni COt I ham de,
Séé 8 Tlii)v.gﬁ% %3 d%zz)s?léo[F f)gt%dec%yll)ln?laﬁéfr : 1¥ I n-

me}l'iy) ﬁ-{;@b:{yn}pbl}tpy} P-diagaspirg(l5}5Jundec-3- yl)methyl]benzoate
yﬂb-@%ﬁﬁtﬁ‘&l%&—déﬁ%‘i?’cﬁ§§ decane

9 dlazas i rof }f
4d(?d°é’61 uty}-$ 91(!-y 132 gk yde rRarethylhenepmide
134'quclabbityl 3, diaghpird[3 sahhgd PiyPEphengi-#iyllethanone;

[Zil' g)ﬁy %% yggévd}%%%ﬁrgsg]ﬂane Y gl)phenyl](phenyl)methanone

bénzyD-(roictbuty)B 93ligashinalad pideo Y DbEwmeetec- 3- yl ) - N-cycl o

1ft?;ykyé}hb%wgnmmgﬁmﬂsﬁﬁdw ﬁy]ﬁysxlaquét tiafored- {
net hyl ) pyrrolidin-1 carbonyl }

3199’?‘P tH: 929‘91‘91‘“32/91 3 %dé?Z%SQBPﬁséP‘B‘dS‘]anfmdecane
13{4Q¥Q96M|§dw18 9-Giazabpiro[5.5Jundec-3-yl)piperidin-1-yl]phenyl} ethanone;

t .

[g—(S‘-chf l%oéry g%-cg.'}/u%[i) g, ﬁl.utcgl: g] y’lt)ﬁglllgiﬁ%(gqﬂ)\ékgoate
466(%10}@%&%1&1@5}9:0&5 é]zla@qsmdlwneﬂncﬁméél methylpengamigdspr
3Q:9Ml)l5 1(9|2 5;?{- 911&%119] ﬁ@dgh-g@ﬂ} 3 9-dxazasp1ro[5 5]undecane
nteﬂy] ﬂ) G é)xqﬁ@my? ﬁ,grﬂxq,flégp%r%[s SI]Lr?Jec 3 )Jl)pym?azm 3 ¥ ]l))enzoag
3@y619bt&y1€9 OB [B-(thetid] i fohApaail 1pafi dazin} 1yiglS9-diazdspird(s Sluhgdcane
{{Qﬂ&ﬁ-cgc?ogu\% =3 9-du«r SBI{?IIS Syngt_:c d:? 512 ggn(l‘larzb %y]é -phenyl}-(2-methyl-pyrrolidin-

und % nlcotlnan1de
466((%%%&%@ spirglSelundes-? o PysiemdylN-pehykbenzamide;
3k9blsmwl@m-]ﬂ§endm 1 ylmethyl-phenyl) -3,9-diaza-spiro[5. S]undccane

365 18%&%5%%%1 5% Irrtcg}y di a E- I;l)%.[ir%or?)llﬂﬂeny‘f}pynx )2 )Ihl; ggyd
N but gF&EuT | - 3, 9-di azaspi r o[ 5. 5] undec- 3-yl )
41 p-€Dtyatehuiyd 8; 9—dlazasp1ro[5 5]undec -3-yl)pyridin-3-yl]-N-ethylbenzamide;

3Qyé185&ylcd BRI dEn-9-yiHaPRRSIy Rl Pl BR0G 2235103 s Pndes Ry

tyl ni coti nam de
3Eelgowyct- %@twlhgirgwaﬁdglzh@%?-wﬁfrémlmme 231;3.9-digzpspiplp-Slundecane;
3L°@b16mtym93[ﬂ-@ﬁ)endm-l ylcarbonyl)pyndm -2-y1]-3,9-diazaspiro[5.5Jundecane;

3-c %l bl&glc%&bngn%%@}rq% a% n-%lg/ L{i%j-gxl\iza%plro[S 5]undecane;

n| C
3®y€19butyleﬂ bbuﬂytd@lmpmdaz&ybparbonp'ﬁpm%aﬁ&} -B9yljapasgirp[s Slundecane;

3@5%2%5&1“ %%%Ji%%&h@@l] %W]&ﬁl 1-3 9—dlazasp1ro[5 5 undecane;
cycl obuty

3@616 thll bt lh\gmfn@ olin-4 ylzcar%onyl)pg'ndm —ﬁ?? 8 S 1ro§- SﬁXrﬁiecane
SQ:yéIQbLCtYIGQ O.‘b[(B )ﬁl—d-lﬁﬁtﬁylﬂipaﬂdlﬁ{l iy ehiboin]l jpecidie-23yl 43 )9-dkdasg@]5.5]undecane;

3@9&0&1% WEES) aq(:gtgr\ycgﬁltsoqumglué 28}2 zyécsarhlvorn%][]%yrgm 2-y1}-3,9
] undec nlcotlnan1de N -(sec- &E“

SLeygloect- - Basyoc ahysseginp i o Py slpatrmalimyriging -3
yni  diagespHakS;STepdecane;
3&y£19buiyicd- b [(2 - dirke By lhiotphatipirydicarbadylipshedin 2-wi} -B:9N- cycl o
pent WiazhgpirdiSrundeeane;

s . 2 -. -N- ]- -1 pyIn inatides~ ME
6Qg!c§cb&¥ ;Ylfsg%lg.\é%a grghs.gggaasﬂﬁ N2l R opTmblindhife
6- (9 cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undec- 3
-yl)-N-cycl oheptyl ni coti nam2le;
6- (9-cycl obutyl - 3, 9-di azaspi ro[ 5. 5] undec-3-yl )-N-(cycl
ohexyl met hyl ) ni coti nam de;

I T L Y ~ 1 N\ A1 £ I/~ I~



3-cycl obutyl -9-[4- (3, 6-di hydropyri di n-1(2H) -yl car bonyl
) phenyl ] -3, 9-di azaspi ro[ 5. 5] undecane;
w@2@yasasbut yl - 9- [ 4- (pi peri di n- 1-yl car bonyl ) phePgt/isBpDo11135
di azaspi ro[ 5. 5] undecane;
3-cycl obutyl -9-[ 4- (norphol i n-4-yl carbonyl ) phenyl | -3, 9-
di azaspi ro[ 5. 5] undecane; 3-cycl obutyl - 9-
{4-[(4-met hyl pi peridin- | -yl)carbonyl]phenyl }
- 3, 9-di azaspi r o[ 5. 5] undecane;
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5-[blueribatyl-191diazaspiro[5.5]undec-3-yl)phenyl]-1-propylpyridin-2(1H)-one;
5-[4-(9-cyclobutyl-3,9-diazaspiro[5.5]Jundec-3-yl)phenyl]-1-isopropylpyridin-2(1H)-one;
5-[4-(9-cyclobutyl-3,9-diazaspiro[5.5]Jundec-3-yl)phenyl]-1-(2,2,2-trifluoroethyl)pyridin-2(1H)-one;
3-cyclobutyl-9-(5-[1,2,4]triazolo[4,3-a]pyridin-6-ylpyridin-2-yl)-3,9-diazaspiro[5.5]Jundecane;
6'-(9-cyclobutyl-3,9-diazaspiro[5.5]Jundec-3-yl)-N-methyl-2,3'-bipyridine-5-carboxamide;
3-cyclobutyl-9-(4-[1,2,4]triazolo[4,3 -a]pyridin-6-ylphenyl)-3,9-diazaspiro[5.5]undecane;

7-[4-(9-cyclobutyl-3,9-diazaspiro[5.5]undec-3 -yl)phenyl]-N-methylimidazo[ 1,2-a]pyridine-2-
carboxamide;

7-[6-(9-cyclobutyl-3,9-diazaspiro[5.5]undec-3-yl)pyridin-3-yl]-N-methylimidazo[ 1,2-a]pyridine-2-
carboxamide;

4-(9-cyclobutyl-3,9-diazaspiro[5.5]Jundec-3-yl)benzamide;
4-(9-cyclobutyl-3,9-diazaspiro[5.5]undec-3-yl)-N,2-dimethylbenzamide;
2-chloro4-(9-cyclobutyl-3,9-diazaspiro[5.5Jundec-3-y1)-N-methylbenzamide;
4-(9-cyclobutyl-3,9-diazaspiro[5.5Jundec-3-yl)-N-methyl-1-naphthamide;
4-(9-cyc]obutyl-3,9-diazaspiro[5.S]ﬁndec-3 -yl)-N-methyl-2-(trifluoromethyl)benzamide;
3-cyclobutyl-9-(4-[1,2,4]triazolo[4,3-b]pyridazin-6-ylphenyl)-3,9-diazaspiro[S.5]undecane;
3-cyclobutyl-9-(5-[1,2,4]triazolo[4,3-b]pyridazin-6-ylpyridin-2-yl)-3,9-diazaspiro[5.5Jundecane;
3-cyclobutyl-9-(5-imidazo{1,2-a]pyrimidin-6-ylpyridin-2-yl)-3,9-diazaspiro[5.5]Jundecane;

3-cyclobutyl-9-(4- {[2-(3-fluoropyridin-2-yl)-1H-imidazol-1-ylJmethyl } phenyl)-3,9-
diazaspiro[5.5]undecane;

4-(9-cyclobutyl-3,9-diazaspiro[5.5]undec-3-yl)-2-fluoro-N-methylbenzamide;
1-[4-(9-cyclobutyl-3,9-diazaspiro[S.5]undec-3-yl)benzyl]pyrrolidin-2-one;
6-[9-(3,3-difluorocyclobutyl)-3,9-diazaspiro[5.5]undec-3-yl}-N-methylnicotinamide;
8-(6-chloropyridazin-3-yl)-2-cyclobutyl-2,8-diazaspiro[4.5]decane;
1-[6-(2-cyclobutyl-2,8-diazaspiro[4.5]dec-8-yl)pyridin-3-yljethanone;
6-(2-cyclobutyl-2,8-diazaspiro[4.5]dec-8-y1)-6"-methoxy-3,3'-bipyridine;
2-cyclobutyl-8-(6-pyridin-4-ylpyridazin-3-yl)-2,8-diazaspiro[4.5]decane;
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2-cyclobutyl-8-[6-(6-methoxypyridin-3-yl)pyridazin-3-yl}-2,8-diazaspiro[4.5]decane;
2-(6-chloropyridazin-3-yl)-8-cyclobutyl-2,8-diazaspiro[4.5]decane;
1-[6-(8-cyclobutyl-2,8-diazaspiro[4.5]dec-2-yl)pyridin-3-yl]ethanone;
8-cyclobutyl-2-(6-pyridin-3-ylpyridazin-3-y!)-2,8-diazaspiro[4.5 ]decane;
8-cyclobutyl-2-(6-pyridin-4-ylpyridazin-3-yl)-2,8-diazaspiro[4.5]decane;
8-cyclobutyl-2-(4-pyridin-3-ylphenyl)-2,8-diazaspiro[4.5]decane; or
2-cyclobutyl-8-(4-pyridin-3-ylphenyl)-2,8-diazaspiro[4.5]decane.
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