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HETEROARYL AM DE ANALOGUES FI ELD OF THE | NVENTI ON Thi s

invention relates generally to heteroaryl am de
w@p@bosies t hat have useful pharnmacol ogi cal preEEUS1088075967

The invention further relates to the use of such

conmpounds for treatig conditions related to P2X7

receptor activation, for identifying other agents that

bind to P2X7 receptor and as probes for the detection

by the perl pher aI term naI s of a gr oup of speC| alized
sensory neurons, terned "nociceptors.” A wide variety
of physical and chem cal stinmuli induce activation of

such neurons i el ition of a
potentially haé%”‘ag %BN‘E’* @ﬁﬁgdggfﬁﬁﬁwe or

excessi ve activation of nociceptors, however, can
result in debilitating acute or chronic pain.

e_mlllléaﬂﬁﬁﬁhlc pai n, which typically results from damage

kBl 1 Sl U PR L RIE N witsi

comp@@l’u@ﬁbb}bmmm@m sérnpulings, (naéthody forehakring the corfReMds,
pain froma nornal I%@gal nful stinulus (hyperal gesia).
salts m%&@vmprﬁhsca@@égne B & ABMASHACAMPOUNHD @§HrOdRIgs for

roatRGEH5GRBRSHTE oSBT bEEN A RA LS R Rl
activityhis gf¢merppeutid benyefitem (e.g., via direct injury or

system c disease). Neuropathic pain is typically

burning, shooting and unrelenting in its intensity and
Deschéfibrs 8REI TREnHEIEEy debi litating than the initial
_F%W%mﬂ%ess that induced it. Existing

t Histameme is 4 wellraomopaohiu@tpradimenrengjeotividy.| At least four types

lates, such, as. nprphin ar e. pat en

of hisEAR BueRhtors % Rien FSctidl inaB s Bftrey b il Slereagp as
histardfheet Sifstinfife &, hethmines9Can R RiskaPileCal TRE M s ofHIstakmine

and w thdrawal properties, as well as respiratory

recepd@rdfrwm CE) therb@@amtm@n@é%cepmro(adf@cwagtwes oelied theanistamine Hs

recep%’ ﬂeﬁg%pﬁ??éodeﬁh gété:ﬁfé[ Pcﬁé1 ?u%@%glgg‘nssmn in the

centralutemom system(ous systens. In addition, neuropathic
ain is frequently nonresponsive or onl y partially |
ﬁ{e‘ﬁged on

r J@Bdﬂ%t?'%”‘? ¢ (Eohiraepiesyuas Bist sharraacalegisaly eleaye
histarﬁ!neetrglrcr:éri]e?gé g@?ﬁflnéﬂ’éxﬂrr?ﬁg%ﬁ afl “'ﬁgﬁj r@rk%ﬁbri?{ gf’égﬁ?—ﬁ&%h{‘ne
Releasat Mediated bketb&meié)lass (g oill-bi;ta(’rﬂt)e Rdaceptmgll\wtaga)r\ldwoz

op. 832 BadaBBER THE Bistamirecs FedHnet 5 abig i Fadhiare Thg Belpase of
neurcﬁf%sﬂﬂfl&@r‘% iRPRE t¥nt-Ql r%r%@éjsféiémt éhc?bgﬁpr?érfaﬁﬁé@ous SP/stem, and

her common condition for which existing thera
also larp@rlphetﬁlfqrga@wsum aptehgastenintestigalitreidt artistaroine- 3 ligands

b h h
nave HeBf S ke AR SRS e R e AR o binEm (i SAPPBI e
serotorﬁnﬁl Qé@t‘?!ch@ﬂne hemeeyteer neatosRPshiittérd e THaBRBEerRRtoMAsAmMine-3
is the underlying cause of many illnesses,
recepte,rgamj ﬁh@lr@m{p@hegg’ok@gn|mgc§,ulat|mg;negnqtr@|n§rrutter release activity in
anlm%}%SSélls%%l %%m@ rﬁ%ta}‘rﬁne %ﬂ&a%qg%%’%@ tfeatment

ases en ex

of dlséelsayérd|samas9nioyviat@mw)seamhe‘brf ian@aiie devdrpniariilof, selective
side-effects and/or a |lack of selectivity. There is a
histargier 3 hefeRIOmRERN s ranceaniagerysts: (hetrogldlo an%tUEﬁ]EeMPWS Drug
nore of the shortcom ngs of-1drugs currently used for
i mrunosuppression or in the treatnent or prevention of
i nflammat ory di sorders, including allergic disorders,
aut oi mmune di sorders, fibrogenic disorders, and
neur odegener ati ve di seases, such as amyotrophic
| ateral sclerosis, Al zheiner's disease, and
Huntlngton S dlsease The P2X7 receptor IS a

T 1 . T 1 - A==r 1
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RB, RC, RD, and RE are each independently hydroxy,
-COCH, G -cC8al kyl, (C3-C8cycl oal kyl) Co- C4al kyl ,
wa@eo@sirsnoal kyl , C2- C8al kyl ether, nono- or dPECTZQR2008/075967
6al kyl ) am noC 0- C4al kyl, (4- to 7-nenbered
het er ocycl oal kyl ) C 0- C4al kyl and phenyl CO- C2al kyl ; or
any two of RB, RC, RD, and RE taken together with the
Discavardfol a4 ,qop. di07at 202 a0 ocAighngvet eh "Higtyy potent and setestive

igands foE A EIS o Roeh EroaNae: P 547, BRo bi-1RB (19€7): keurs and
Tlmm@FﬁHaREe& akep H@%&%@Hg‘ﬂé&pﬁﬂr %”ﬁer%;@?foﬁ‘tl\%‘ﬁ/ Drugd 0 MWsevier

hrough whi ch they aré connected forma 4-
(19983)msnber ed heterocycloal kyl; Y is CrQal kyl, C3 C1

| oal k) d | Kk 6
T Pretenr BRiArnr SRR S Cal RSB R Rl it e
admi®ibtratiore Bf histePpihe@Rickptor ligahds UTRE lykhds tah defonstrate

substituents independently chosen from hydroxy,
antagegisigiaMerseyaganistaad partiahagorst astw'tyaﬂﬂlﬁaem%amgcgptors have

o NBERY b lony S 1o 3 s vt

involviihg BNy abdnyition Gliteeliahk ave otf(ér r@iﬂ@bg@bkpwpesses
C2- Coal kyl _ether, G -C6al kanoyl, C -C6al kyl sul fonyl
wake(wge@ygpgp@ma&q ql@p@qgh@@gl anqﬁygterr@p agt |V|ées ,such as those
r
mvolx@dﬁé@ﬂﬁrﬁ&@gﬂ %noc Fggmf sa%nloﬂﬁbg_g'ﬁ[\?kﬁ éxu% (céasses of compounds
demonGtatiky h)stanmines8 ré cepydr-modulating ZztividBexiah & wduldme beneficial to

provigRAgRBANSSRMROULIS ! CamPRIRSIBIAIRS THRREDRFSiaal
comp@%nsgse@%rkﬂﬁbraﬂm@@ﬁétﬁ%g' C2- Ceal kynyl,

Cohal oal kyl , - Cohydr oxyal kyI G -C am noal kyl ,
oPr@dmlgR@(g a sultaoaqmaoaekfmpromuwgaherqueuéc ltompounds.

Apprc?@@k@% f@l%o&?ﬁ%é I@ﬁ l f%llgw%g are prodrugs (Stella, Expert
Opm/@h m&@gb&wé pParars, vl & 6. WM&E@(QOM)) NPrRRIrugs distinguish

- (C1- Coal kyl ) am nocar bonyl nono-
them@ﬁ,IvQ@m TBAPK J1Ore signdiaant ways. dihey are structurally different from the
actlv%g’é&@%k%ﬂn@gr o&’{)éﬁ#cﬁ[ﬂeg&ga? ﬂ‘éU% %tfnﬁ%ﬂﬂﬁ@@%@%&Iypropertles
Prodr@gsrmnla‘ﬂbmﬂ(lyﬂe beatrsewls‘uf émmbl,e mvearu@aahwy problems, and in
genegg @%3@@5%3@ Wﬁg bé?g@ggﬁ]t%gplktypf trbe ge%t gggg,mo@c;ule for

exam@@é@%} Eyl sﬁP%ﬁngyc%f &Eg;%{ﬁ(l: yxXtn Eﬁ?\j é@%&k end and delay drug

absonmpbion-to elxteuhdr th€lpetival dfydrjigiaiction, alid Gadriaty aypmver’moavailability
r.mc?o-. - (C1- C6al kyl ) ami nocar bonyl, mono- or

and bipdipHEpUY '&I kyl )ami nosul fonyl or RAis a group of the
f%@h@entien%i\ﬂteﬂ"f@b@t‘aﬂ drle b%r&@?ﬁ#‘-‘b% rrc%ﬂ 8kiks %@Ebrodrugs
that is optional m)dl e replacenent

of hlséamme%recmto:fdugagdag% mdtm pnodwgﬁ)oﬁihe l@verttnqnpttsm be useful

to treg@%[%e?gg%%rﬁ? %ocg%laztoﬁrn_"z&l Hl%ﬁﬁﬁé%’ rieﬁ%bg)g @\léh\t/ig/r ,%XO‘? ‘therapeutic
beneftxadi azol one; A is absent or CO O NR6, S, SO SO,
CONR6, NR6CO, (C4- Crcycl oal kyl ) CO- C2al kyl, 4- to
7-menber ed heterocycl oal kyl or 5- or 6-nenbered
heteroaryl; wherein Ris hydrogen or C -C6al kyl; and M
is: (i) hydroxy, hal ogen, cyano, am no, am nocarbonyl,
am nosul fonyl, carboxyal kyl, or -COOH;, or (ii)
G - Cohal oal kyl, Ci - C6al koxy, (4- to 10-nenbered
carbocycl e) C0- C4al kyl, (4- to 10-nenbered
het er ocycl e) Co- C4al kyl, Q Ceal kanoyl oxy,
Q Ceal kanoyl am no, G -C al kyl sul fonyl, C
- C6al kyl sul f onyl am no, CrC al kyl sul fonyl oxy, nono- or
di C C 6al kyl am no, nono- or (li-(C
1- C6al kyl ) am nosul fonyl, or nono- or (li-(C
1- C6al kyl ) am nocar bonyl ; each of which is optionally
substltut ed W|th 1 to 4 substltuents |ndependently



10

15

20

The present invention further provides nethods for
treating a condition responsive to P2X7 receptor
wore@alddisBon in a patient, conprising adm ni st ePCTIES1008/075967
the patient a therapeutically effective anbunt of at
| east one P2X7 receptor antagoni st as descri bed
herein. Wt hin other aspects, nethods are provided for
treating pain i SUMNARYQF TEEMNVENTDMdM ni st ering
atient suffering fro or a for ain a :
t HoRdintopds e Brhcr i mvrda s & Opyible Siuiagsaving o
comdb%ﬁ@Qﬁ@6wﬁﬂéﬁg°n'St as described herein. Wthin other
aspects, ds are provided for treating
inflammation in a patient, conpriNthg adm nistering to
a patient suffering from (or a for) inflammtion
a therapeutically effective Rrofint of at | east one
P2X7 receptor antagonis criBed herein. Methods
are further provided. faq eating osteoarthritis,
rheumatoid arthriti r‘brt roscl erosis, inflammtory
bowel di sease, Al zh r's disease, traumatic brain
injury, asthma, chr obstructive pul nonary di sease,
ocul ar conditions (eygN glaucona) cirrhosis, |upus,
scl eroderma, or fibr si Mf internal organs (e.g.,
interstitial fibrosis) in q| atient, conprising
adm nistering to a patient suffering from(or at risk
ora ﬁfmrma@a@tiwlyraﬂceptable palt.fasrelenephcioateali wheredn Z1 is N or CH.

+ Do Hsprplo¥in b it TeiRh B o R e B3, cctibagifids

compfn@rrfgh&fmpém&;st & the hvantiene rBudetﬁﬁpd)bemU @a’rh Besadministered in
nmet hods for inhibiting death of retinal &Ilon cells

accordange aih meth%ﬁbmes'f‘ﬁ@nta%nnt)‘ﬁ@@'b’r@ﬁw@a'ﬁ@fﬁ berapeLEaregimen
o b PO LR b AR SR Bl 0 3

recepaoreadtivity her prOV|ded for |dent|fy|ng an agent that

b|nd to P2X7 tor, ri ing: (a ntactin

Pé\ﬂ‘? hes aspest o ?H ‘é?rlt%%‘eﬂe g}rﬁg“lﬁ{g %Pgt?re?g”%a Mammal
hav.ngeé %mﬁdﬁ m&@ﬁn&r‘ﬁt@;@n@@aﬁﬁﬁ A E@ébta%éﬂnﬂtgqtgg?gmze)@peutic

onditions that perm ng o e conmpoun
beneﬁtesapltmethodlmmmsng@admam|steg|ngdomsubja¢té1wmg:owme@tible to

., (b)) detecti a_si gnal at corres ds to

said (jpomsE iR 9 Hbsed @iy siRflve SRERERLe Rekbot Al o e Rmuia

(). agent; (c) contacting the bound, |abeled conpound with
a test agent; (d) detecting a S|gnal that corresponds
t dnpkteer B8peat oldhebiovertionds e use 6fre @ampaumdt efgormula (1)
presence of test agent; and (e) depecting a decrease
in signal detected in step (d) Y ¢ npared to the
signal detected in step (b). A N urt her aspects,
the present invention pr t lgods for determ ning
the presence or absence receptor in a sanple,
conprising: (a) contaejrnhgZa sanple with a conpound as
descri bed herein un conditions that permt
nodul ati onby the conpond of P2X7 receptor activity;
and (b) detecting a S} nal indicative of a | evel of
t he conpound nodul ationgCRZ2X7 receptor activity. The
present invention al so provi des packaged
pharnaceutical preparations(l) conprising: (a) a

har maceut i cal S|t descr.i bed _herein

or a RRGRGEREYCal S Rp BRI 8t e HeDHES R ettt AeToflgof

Comp@gﬁgg%whyﬁﬂﬂéga(l) treat one or nore conditions
responsive to P2X7 receptor nodul ati on, such as pain,
osteoarthritis, rheumatoid-grthritis, arthrosclerosis,
i nfl ammat ory bowel di sease, Al zheiner's disease,
traumatic brain injury, asthma, chronic obstructive
pul nonary di sease, ocul ar conditions (e.g., glaucom),
cirrhosis, lupus, sclerodernma, and/or fibrosis of
internal organs (e.g., interstitial fibrosis) or (ii)
prOV|de retlnal neuroprotection (e.g., |nh|b|t death

o, . o - s . g oy o, o
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or base salt that is suitable for use in contact with
the tissues of human beings or aninmals wthout
We@@®ee¥ilge toxicity or carcinogenicity, and pre¢EDS08075967
without irritation, allergic response, or other
probl em or conplication. Such salts include m neral
and organic acid salts of basic residues such as
am nes, as well as alkali or o ic salts of acidic
resi dues such as carboxyli czzachd Specific
pharmaceutical ly accept abI e #gnidins for use in salt
ot P nited to, acetate, 2-
acet oxybenzoat e, sc gt e, benzoate, bicarbonate,
brom de, cal ci um{ed®tate, carbonate, chloride,
citrate, dihydroc ride, di phosphate, ditartrate,
edetate, estolate t hyl succi nate), formate, fumarate,
gl uceptate, gluconate, glutamate, glycol ate,
gl ycol l yl arsani | ate, hexyl resorcinate, hydrabam ne,
hydr obr om de, hydr ochl(i)ri de, hydroi odi de,
wheré &,9X W5t Eaf %o tr@iﬁfjé bﬁfz’lﬁg% cér&ﬁ &?or dlso"der where
I sethionate, |actate, ct obl on eat e,
moduiﬁmﬂed)fdlletarmee@/rlebepmr@etlvm;elsrqﬂtlmenapaum beneﬂt comprising

admilggﬁe{h%bﬁélﬁgea@?eg%at X Léé)cg)é El}egtgpq%d rggﬁde tioh apg%to?der a
theraB@ut)’c%’l%/%‘He@fl@é‘éhfbun%f’ﬁ'c%ﬁﬂi@nd%ﬁ'thé%rﬁhﬁa (§tearate,
subacetate, succinate, sulfamate, sulfanil ate,
s Ainpthes aspect @frtaeeevenmnu@iaﬁgs txeeymethed for preparing compounds

nesul fonate), cansyl ate (canphorsul fonate),
Offoré&?géﬁate (et hane- 1, 2-disulfonate), esylate

( ppeeispbenat g nzvém@rncrémémd 5 whéthoalof usimgsy tetnpound of
met hanesul f onat e triflate

formyla |(||) fo §©|196H\é$|h tﬁdﬁ%ﬁ@)'n%%r ecopipr actvity.
G e T e e
compoah'ds%fdmmlaj(sle) are feamhéd iroarmmalsznTheciomtmunblstofémrmmm(lI) are

g anmoni um benzat h chl or&g[}oca
pOterEWbﬂt?Wé“e "e¢eRiALARIRORRISE e&]@aﬁ'vm e '@'rﬂ“@é"ma'

mode‘P§ Sﬁ@érﬁﬁal RIS ém%%@as%s 'PAéJFﬁ qgﬁe%l%} treﬁtlng or
I um magnesi pot assi um sodi um and zi nc
preveunrungroondmo;nsanldldlsomiets*.malahed twhlstamwgmeczeptmmouetatlon in

mam&%@{,ng@%]héﬁ H)]Xs 8&%928' r% BQU f{lﬂheft he'e%?e&%lenggthma
aIIergﬂ?ﬁﬁrﬁ’ih@bétferﬁi@hché?FmttP'@/?)@réc@l'vfty %Iﬁs@)r@@}' aéﬂélﬁelﬁ'ai%tlbho 8lar

parent corrpoun hat ‘contains a basic or acidic rml ety
disordgs, aﬂgmbmdmwnctm cogertivealefieils ppsymiatae idjsordeish deficits of

i, LSRR SR R RRR RS0 BEHE e, it

type RaRibetesdephessigprepiiepsy, egd@wmtegturmt diordlersain@iarmmmation,
an organi c sal vent, or | m xture of the two;

insulig se@iptance, Syﬂﬁ@rﬁ%deblﬁgnm%déﬂlu@y%‘éipam'mﬁ @@'%ﬂﬁf@
eniGE 86 i B AR8 e TR PRRSHEAN cobpiy
impaieraeht,cnigrajne,dmpodvaindetitdrrﬂoaialter&tpn adtiomesickmess, nbeolepsy,

formul ated as a sol vate, dr at
pathlHCR SEAINeSS: ST QBENS o TGN el OoRRA \aRSesBYe GOyRpive
disordéX PRirdREuRAmR RS r@u@oﬁﬁtﬁ?' ﬁaﬁkﬂ%oﬁ%"cﬂ%@e@éet cystic ovary
présent invention. Also provided herein are prodrugs
syndrome;, lsehzoppraniaiscaghitiveedefieis oé dcivaopiireata, saizUpesdepyt shock,

IS a ound that may not fully satisfy, the :
syndigind X 1 BRretfes, byl 8oc Apeisi HRblss o Masg particularly,

herein, but is nodified in-ivo, follow ng

adm nistration to a patient, to produce a conpound of

a formula provided herein. For exanple, a prodrug may

be an acyl ated derivative of such a conpound. Prodrugs

i ncl ude conpounds wherein hydroxy, am ne or sulfhydryl

groups are bonded to any group that, when admn ni stered

to a mamal i an subject cIeaves to forn1a free

.

formation include, b
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bond" is a O -C6al kyl ene group as descri bed above, or
a dival ent C2-C6al kene or C2- C al kyne. A "cycl oal kyl"
WO 2009/081182up t hat conprises one or nore sat ur at BAT/HSH075967
partially saturated rings in which all ring nenbers
are carbon, such as cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl oheptyl, cyclooctyl,
the rrmdimdarstqdefulrfpr traatrhg engrgvantinglcbpdisiahs aad ehisorden’rsaleieﬁed to the
e foregoing, such as cycl ohexe al k
centrghnaiRuEySE 'egﬂlangs@em%rmtfva e Rgbroicdical
é@%b@rw d bR Ny §fsRahle/act¥AtRPSUEH thdsd-involved
broc Crc oal k ?n %FE{} t he cy%{ oal ky%iC gr oug l(J:ont ai nslma0 ve
in asthmagladiergmmhmmamgl dbe@n'rtys Aocomllmglmgthemdnmmndsl anaf
whi.ch ar carbopn. A’ al, k
comp8itops 3 6 Bvefflon Ao T LRSS Topdea hehh firdrDias i Bvéhting
h.starhmeds PEcebtét mofialdied areassoup. A _
C4- Crcycl oal kyl ) CO- C4al kyl ene” is a dival ent .
edresitionaalgg rglees topgrisylamgsaispnteelymorphsrbeeNaia

Compﬁﬁﬂa%hﬁ i G &t P 5 bbb e R P ickspgs or

preparigl smhnwmp@mﬂcw‘l@altiﬂearm belymosphn cahe thventibhalso relates to
al kyl ene portion, if present; al ternatlvelé if no
compgpr@gﬁ it %?@JSW@C"@F%'&WOC%% for REgRAEG P ERMASBINGS. salts,

and p%rgﬁnG@thg dfefs%LS@él h%FélH.RZE”_berS _For exanple, with

, 1f Ais
( G:ﬁeymlmxaddryis) mmlpbyitlene carrd)rllylngsth@@dm pcmn&isRArcmaseésl for
o forned is: B as used herei n
makid 6 COTBRaS MRIBEHS B el U e KaIeS Gingitpra g dRorders

by ad?ﬁlhggﬁ'lngbﬂhb%b‘{ng%ms rad'iGIlaHgFPed:fo‘rFF@aéf‘TﬁéléO%%unds partlcular

koXy groups, which have from1 to 6 or from1
salts cbf cwtajo rcomuundsy Qaqﬁl@uarlyejwmomhﬁmfpertetmwypounds and

r QPOXY, n- but ox sec-but.o
comp%gﬁfmg&p ka;nl g%]gﬁ s&% péy@gﬁ?nﬁ(fndsrag H%Uﬁd forms of the
compoSiABs Rt@ftthareRBEAbEX VierdigX0Xy, 2-hexoxy, 3-hexoxy,
and 3- net hyl pent oxy are representative al koxy groups.
The term "oxo" is used herein to refer to an oxygen

Fubst |t ueePALED BERSRAANN bR TheSH TN he
up that

is a substituent of a nonaromatic carbon atomresults
in a conversion of -CH 2- to-C(=0)-. An oxo group that

ﬂw&&&m&&of an aromatic car bon atomresults in
& CR RISt tRE m@ﬁ’tlof}%ancl:(av@thg 'TB?(I) deribBddn the

| oss 'of aromaticit he term ano refers to an
Sumraegy ofgheupvérdion: , - (C=0O) -al kyl), in V\/m ch carbon atons
are in a linear or branched al kyl arrangenent and
where attachnment is through the carbon of the keto
group. Al kanoyl groups have thezw\ndi cated nunber of
carbon atons, with the cangn 9f B he keto group being
i ncluded in the nunbered Ar fonY@at ons. For exanple a
C2al kanoyl group is - . A kanoyl groups
i ncl ude, for exanple - Cgal kanoyl, C2-C6al kanoyl and
C2- C4al kanoyl gr ich have from2 to 8, from?2
to 6 or from2 to carbon atons, respectively.
" Qal kanoyl " refer -(CGOH, mhlch (along wi th
C2- C8al kanoyl ) is éhponpassed by the term"C -
al kanoyl ." "Al kyl Oet k" refers to a linear or
branched et her substituent é : an al kyl group that
IS substituted wth an al ko x grou Al kyl et her
groups include C2- C8al kyl ether, C2 Coal kyl ether and
C2- C4al kyl ether groups, whbch have 2 to 8, 6 or 4
carbon atons, respectively. A C2 al kyl ether
substituent is -CH -OCH 3. The term "al koxycar bonyl "
refers to an al koxy group attached through a keto
(-(C=0O)-) bridge (i.e., a group having the genera
structure -C(=0 -0 al kyl). Al koxycarbonyl groups
include C1-C, Cl1-C6 and Cl C4a|koxycarbony| gr oups,

A N~ oy
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carbon atons and is substituted with at |east one
hal ogen (e.g., trifluoronethylsul fonylam no) .

WO 2000008862 f onyl " refers to groups of the fornuPEI/UEBEB/075967
2)-NH 2, in which the sulfur atomis the point of
attachnent. The term "nono- or di-(G -

C6al kyl ) am nosul fonyl " refers to groups that satisfy
wherdalheZ1f|9NTulf @H- (SO 2)-NR 2, in which the sulfur at om i's
oj nt _of attachnent, and_in which gne Ris
HE?P € I3rRise RisC Iﬁ e&ra lﬂ%%’”%ﬁ%‘#'&@'e%"ﬂ?o%on ﬁ%‘ﬁé‘ﬁtﬂ‘@rﬂ P?mpound
offorgil?ﬁpyaﬁh% &ﬁé"ﬁﬂaceuﬁtéﬂ%] é’é’@eﬁ%l@ébrrlérefers to an

am no group via an al kylene group (i.e., a
gPoerfprrledwmgomU@sgn‘rtbe mvegttloocarer(aaRﬁchiaBbré mleﬂyl R;(I4 -(6-

oxop gt Loty G Shickppyrolt RS Sde. °

(3aR Gw@émﬁblfﬁét)@l Kyh'- (I@t@tdps/ndé\izuhw em?rgg@ldﬁelnygmws
i ncl ude, for exa nonoand kyl ) am noC

yl)oct@hy@r&pwplo[%rm;)yraﬂl@ atpxide) (@%éRk@ﬂB)aaqm@tm/L t(uww

oo R B RV BB 2l 808,

(3aR BS,64R-SretiRd 4(41(6«?(6103<0pgf@amm1l(6|ﬂ‘1 pdl)pyridia-3si ngl e
coval ent bond or ene group. The follow ng
ylphenyd)ockyslsepireQ!ohpet- Qim’y'loé?r% red%y| groups: It will be

R e R B S B T R R A UFE

yI)b|phbaylel@fyl)octﬁhp@rop&rr‘bhi[&yﬂfkb]pwselré 5-okidal lanm(BmR 5S8,6aR)-5-methyl-

1-(4'- Eé/eié TR tz‘["rgﬂ{@”kg&aiq"é}gq%ﬁg qg%ﬁy&?'g;‘i@' w0103, %b]pyrrole 5-oxide.
( %s%?éff@h@ahﬂie)l@s@z 65RJ- B%éth%mfm t(%t&kopylndazm 1(6H)-

‘am nocar bonyl® refers to an am de group (
yl)bipheayes M)DQt)ahydruwrfolO[bA kipyepledabkigean nocar bonyl "
ers to s of .the fornmul a

" Kt B TR vl BY ALitnetch fersion 5.0

(devél@pé&‘@ﬁb'@ﬁhcé’m@hbﬁﬁstg D@K/eIBFHﬁarfﬂYrﬁ’d Oﬂéﬂbn@d @ftario, Canada), or
i ndependent|ly chosen C 6a NMbno-

CHEMPRAW. Wisal 9<| ISPﬁmaﬁ%éGHEMQRésVWS@éW?MeF% §” agamark of
ComBRGHREH CADL 0 PUPCARLE BRSPS o

consus&nlt witkeAIC Di (Adaastery Caenista) Iet/elbpmbn(t) n@mendatwe. dhe
(C 1- Co6al kyl )am nocarbonyl) or a C -C4al kyl ene
pract@g(gj @S@;gn@g nar{‘@@-"@@ﬁ?'&‘ﬂ‘ﬂ)‘ C?@Pg}iﬂﬁjﬁlf@m %’e\‘l?t!é{ﬁ% Q’)d of | f
I
assioffig LA SORL Y BETI B (1RPLREamERT: PEPRNENh to those of
ordindrskibmuheanyl " refers to a suI f onam de group (i.e.

lfo
BB Rr e N iRy e 25 SEes ol e %‘rjelws mmetric
or chm:(ga'htérléearé Lﬂréééntatmb%tér’égls%%é}é a‘Pé ‘Rt bla@ "FiPendMifon the

Kyl and the other R is hydrogen or an
conﬂgu*raémnﬁeubst;tuerhieamur@ﬂ thegehika) icarbavbatom.oflhe terms “R” and “S”

wsea S PRSP D 55 AR RS itphfofilion of Pur ana
Appli6d Treesstrif PIE: Reco@picivtions | SedtibnQed k%darﬁ@ﬁtamhl ch

is linked via a single coval ent bond nono- or

Steregrbemisirydai/ @ Aamh ke YAl Ktp, pp. 4 (jé%ﬂﬁﬂlflgh%lnventlon
contefififieblaruys SOV S0l R R Mo, 3P Head pgs phecifcaly

includpdowitisinrthg sbepe lo¢ trisirvedition) Stereeitonidrs incude éhahtixgaer‘s and
refers to fluorlne chl orine, brom ne or |o?|ne
diasterggess k3Nd Midurgs ofj sRANTIGRSTS Of AIRSIare0RIRhS ¢ rl%\f'%a'vm th
1 or nore independently choegen hal ogens (e.g., "G -C
hal oal kyl " groups have from1l to 6 carbon atons).
Exanpl es of hal oal kyl groups include, but are not
limted to, nono-, di- or tri-fluoronethyl; nono-, di-
or tri-chloronethyl; nono-, di-, tri-, tetra- or
pent af | uoroet hyl ; nono-, di-, tri-, tetra- or
pent a- chloroethyl and

P~ NN 1 . " £1 a1 N T | —— =y
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aromatic ring is linked via a single coval ent bond or
a CrCgal kyl ene group). Phenyl groups linked via a
W@ rewghss1apval ent bond or Q Caal kyl ene group arBCT/US2008/075967

desi gnat ed phenyl Co- C2al kyl (e.g., benzyl,

1- phenyl -ethyl and 2-phenyl-ethyl). A "heterocycle" or

"heterocyclic group"” has from1l to 3 fused, pendant or
steresisomers bhgsmpatndeatthedneemtforwmag e srepalrext syrdogtidallg from

ring (i.e,, on r nore ri ns is a heteroatom
commerEIYS SEAoe A BEAS S ARIRD ATMERE or Chiral
centefr§ B Péfdm)nacg%&er'ﬁﬁﬂ M%G@%%Fﬁwed\%g'rﬁét%aé of td¥btution

presen het erocyclic or car
well- klmwrt:@l thpse af bailea@@)mil indheiany Thegs nneémds onesGlutJon are
: thin_.cert odi.ment s, each

exempited BE £l FracHmaithiE Db SRR RS 45 B &iral aygiiary,
separfai6h dﬂ@tﬁ@Fé&Mﬁig SixtlRIoTURASEAddeS WY RICRSStAIliZHon ér0 8

ring nmenbers rlqgs having from4 or 5 to 7 ring

chromgiggearhyand erliion djberratl@@rqféhehoemﬁjbn Mﬁwyduﬁtdrom the

auxiif] A QGRS FTRASS | AR SRR T8CER! Afdeb 048 xibook
of Prdnﬂrcer@cgames:mﬂ"@trrysetraeambﬁten 989)pahds oaghiangSorenbis &
in certain enbaodinents, the sulfur atom.is oxidized to

Techrjepl Esser CNIRY edk. Enalendi 9e(2sirect serpration ef Heormpgyre of
optlcéTBe)ha%o g@Bﬁrc‘H?r)éF&%H‘a%gr%ﬁ)at A (glumﬁs %te@tl’rac A&Q?I' S

turated or partially sa
recryiaﬂ&ab@m etethedsr ocycl oal kyl, which general l'y conprl ses

e PR S AT e e
substﬁt@é% d?Pé’ nhﬁ@ﬁa%b@tt‘éch@& w%@é’rpa'rﬁarﬂ{éfrfﬁéﬂ tﬁby 2t oh tAE same

nbered heteroaryl (which may be
side ¢fdhe¢mg| (r:ts) oelabvez;mea@) otiner coremeppesiedsities efﬂsarryng relative to

each gfidhraB¥L £ elimBE L ehtpost ant B ERpEATeT Y bepresent i
the cﬁéiﬁdrdh%fc@riﬁguraﬁbﬂ'éﬂd maly eprestat @ BRirRjle isomdasesnpture of

an al kyl i cal bearing an aryl substituent, wherein

the cisrandalrarkippPmens dﬂ(}“Wﬂi@' eisamn tmlsomer $OhSINPOBNNE aF Ihén
n

.nvenﬁéﬁg’ﬁg S;ﬂ gg&péégﬁ H%%E @ognfcdocrg g‘g{&@é.fa% §t§f't||n g
matedald usirey selactivle @ngdnad wahsfawmatmspbeprepaséd nﬂe‘hglwéomerlc form

wi.th from about to about 11 carbon atomns
by pusifigation %Hm'W&SquﬁW CipNk Hans SOMele| aue) rrquho%s(ariﬁawe"-
knowE%%H se 3[‘(5’#& SR e Ft'a‘ﬁlaerﬂﬁgr%l%é se J@ﬂ o@fsomers by

et aphenyl et hyl and enyl et hyl. use erei

recryéthéﬂzehmoabkwmatogfaﬁw to a ring system conposed of a

het ero | substit al k radi,cal ,where heteroar

D eign Be sRECRuo0d i ok SompbRRHS BT thin GV epT L A rossess
tauton'%h@ﬁ@ﬁﬁéﬂlé@ﬁlvel%@@%ohfb‘irlé [SOM 804k %ét‘?n@&@é’l%o%%nstltute an

car bon atons (an onmbi nat 1 ons and subconbi nat i ons
aspecifofthg gaentiag. Iépsealsowdam’m@d $aifthe sotpouads @f the invention

may S5 ptangi s, YRRt RIS Mool A welby S RieEmore,

hydrogle®t tad kit ged kritlum acmdzé (leyand @, for 2%y bhd 2°F .
met hyl cycl opent anyl . A "het erocycl eCo- C4al kyl " is a

het er ocyclic group Ilnked via a single coval ent bond
I group. A "(4- to 7-nmenbered
Methﬁ@%@f@%‘b%@@ﬂ ) Cl-C4al kyl " is a heterocycl oal kyl
r Qognpauriisf arehtdmpositions ogthmnbemtiort djfabrmalal (I)“dneobonverted in
a Cl- C4al kyl ene group.
vivo IR €3 BRI SPKIPIMES- aﬁ”l&x h@ﬁ%for‘? §reaU%¢f95@% HEOd(r ugs ph
7- menbered heterocycl oal kylr) Co- C4al kyl group that is
i nked via two single covalent bonds to two specified
noi eties. In general, one such single covalent bond is
| ocated on the cyclic portion and the other is |ocated
on the alkylene portion, if present; alternatively, if
no al kyl ene group is present, both such single
covalent bonds are | ocat ed on dlfferent r|ng nenbers

o N a
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provi ded herein are conpounds of Fornmula | and
phar maceutical ly acceptable salts, hydrates and esters
WO b@pedfl32 A nodul ator nmay be a P2X7 receptor aP@RUS1008/075967
ant agoni st. A nodul ator is considered an "antagonist”
if it detectably inhibits P2X7 receptor-nedi ated
signal transduction (using, for exanple, a
compoepds o¢ faratula él)assthoughadnaealnds dXfanmplile (N)areinot potent

| h h 2
S e B Ao A o Pt 0 e
poterﬁ?"h%ft%ﬁf@ ¥ rb&Sstof Qﬁt‘&g@)ﬁls@ §|ﬁéPﬂ:R)e?sEe a |§tsp"rﬁfa%t arl é’ompounds

| ess han 5 m cr onol nor e pre era | ess
of formuda dbrereausefst for mochrating thieceféduty of Ieskamlhan’s Eﬁmptors In

nopol ar, and, no r ef er.abl SS th n 100 nano a
partic T &l Bid cBBaStRARE L Bvenfih 65" pELaRiapF beating
and prevaapy cﬁ‘sérdlef@Mdé@ldté@‘b&ﬂhstéﬁﬂr@@g%éé o?é‘th{pSW,‘@IT}S 8uch

agonli sts. I nver se cﬂﬁm st" of P2X7 receptor is a

disordeymnanre aﬁ@tlorfaé@mewmt ating the hl§ta®mlne>;8xr:ece@t%§trba mammal,

orefePBAT N L RRRIno% Bhiobind BY EholedsliBE 158 15GrEba200Rd aione

or in tavblipiatioh etheardtiet sctble adeganidr akafpe] asqeepbha tirardpeutic
bi nding of |jigand to P2X7 receptor. The basal activit

regimen. SQICHLRNS Or SORKESrs car bg Sfeé%ﬁiﬁ‘tl itom the groxp conS|s¥|ng of
t

AIzhegrﬁ%gé’tg%reg% éé’thﬁtvjaé%ggqgté(?ﬁ]t rﬂlgg,pétf%ﬁ{&gled%t[mtﬁﬁféérécﬁﬁﬁ?td%rorder
deficiteibi dttemlbn pblpabzsa)ysdrdelg .coghhiee aystyctidbn Foagmitive dgficitd in

“neut r.al f
pSYCHIRGE JisArEr SETRES SETRIIATY: GFTGEGhIRaoPasT e b epianeous
carmr%ﬁtad@r‘?@ diflseS Hidpetd<c AP N dFALHIEE deifedASR| ediebsy) t Y

of the receptor (i.e.,”wthin a calcium nobilization
gastremtﬁsylnalsd idekdtars beﬂtammmanmsellrr registaocensyndiomerget lag,

{ t ty iS. d d

med igRE BV ot e me B & BN reS Slsast! ve it edgoraers.
metaBAIt SicPoREE Friitialdgnitiie ifpaiftieht! Majtah¥ mood and attention

nost pr ef er abl y, there is no detectable reduction in
alteradieni wiotipn Sl%@@ﬁﬁdﬁ@ﬂ'ﬁ@gbr@@ih@'ogfcabﬁb@ptr@@ép@wFOQQS}IC

b

mflarﬁrﬂg d&l’feort}eegﬁy 66%%%@?(200 glpg %%og%f%aﬁr?%%%@éathé}aam

neurdﬂaahy R aarkinson'stdiseaset ptblybysttn‘ ovdre syawbm@mtwpha@ﬂae
e basal activity |level of the receptor

th
cognifiye defeits ﬁz@@h'?%‘é%@'ar s@iguiesabeRic sk ,Sypgs@fne X, Tourette's
syndr%r aﬁgfg?trchT%‘iis'daél btd’ér%y such as signal

receptor agoni st activity may be
dén pattm‘dlansa ntarhimal hewngsedeteh&bn«deﬂa&t;uwemact:wt)ddsorder
Exa 7. P2X7 rec tor ,a ncl ude. A
AzhehERR pisaes. GLAZBFN U ERD GoT RLENDLN GG RS APG e Bnat <
therab&%tﬁ%‘ﬁi/ efﬁéctl\t/é‘ﬁﬁfé)%%%f § &bmpdeinbestbmsui@punt *  (or
ose) 'S an anount at upon adm nistration to a
pén paricularea marsmiah haVIagwbmpbr@I@@t cegnitipe deficits of

scrizhidnia G47BEAEY PRI AT b nl Lol & MR Abeu iRl Befure

amouns oRg camp el sfFoiradie (priteria, includi ng al ' eviation
of one or nore sy nPtons such as pain.
2

t Aediipeatly camagra @%‘t'ﬂgéaéﬁﬁﬁﬂﬂy §lee@d§§0r@6fﬁar9étﬁr@0 rhinitis,
syl t
asthrh £ el cBn GREALEEA G hHinkREROH DS o fiopRpfikaly etdtive
amouny mp b ,coegddunidasf formhelal)i tial fluid, tears or uri ne)
that is sufficient to alter P2X7 r pt or - nedj at e
'WFPOJF%VE&@P?%W%% Pighambiidy it %&Qﬂmm SnOf the invention
Exarrpl e 7). It will be appaBent that the discernible
patient benefit may be apparent after adm nistration
of a single dose, or may becone apparent foll ow ng
repeated adm ni stration of the therapeutically
ef fective dose according to a predeternined reginmen,
dependi ng upon the |nd|cat|on for which the conmpound
|s adm n| stered By statlstl caIIy SI gnlfl cant " ‘as

e o,
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7-menbered heterocycloal kyl; Y is G -C 8al kyl,
C3- G 6cycl oal kyl, 4- to 16-nenbered heterocycl oal kyl ,
W®@2000036182 menbered aryl or 5- to 16-nmenbered PCT/US2008/075967

het eroaryl, each of which is optionally substituted

with 1 to 6 substituents independently chosen from

hydr oxy, hal ogen, cyano, am no, nitro, oxo,
to gea@nat® camiponxts oafarmutau(If)dhat moGo@ke tHe efiects loy histdiBine€3

al kenyl , -Bal kynyl, CC hal o yl, Ci.-C
recepéqﬁr?dp é@y’g&f@y% Q?’%?%‘é]?ﬁ%%%‘ﬁ RYM| po&ﬁ%n@@%cp{Ma (yarg-useful for
treatl@‘%hg? g@?ﬁ'}{mgfcao%@%ﬂs]%bré@ge@ ggﬂo‘%c{?@%ﬂ%&ﬂg&iklated % histamine-3
recepdorsCi AcQairdiaglyy trencoropoumaser wmposmons of the invention can be

admlﬁgw&éggﬁﬁygléﬂ%%&@%% bor’géﬂdmm) another active agent as part of a

therap&iiticGeRiregh) sul fonyl anmino ; 71, 72, Z3, and Z4 are
I ndependently CR1L or N; R1A is hydrogen, hydroxy,
hQQS@éwn%yéﬁr%U' fQMWemﬁdeﬁwwtlonamChMUtcﬁﬂ?InOt limited

o, i spadTig ! N ExaTRES AT Bypsess oty Bipe Hitarine-s

rece;ﬁ@dsk Preferfeéd €orbpalingd sDRoymuEd Casdflyior did ﬁfeth@istlsclosed

nereif e %@a@éﬁo@aay%@t'h%(ﬂy&é Sxaysdagi- LpH)oiphenyl-4-
eI ATy FhE SLRROV SRSl Aa (6L ©

oxopylridzazn- RWH ayhibipiseryi-day poomahxd@)@pmlbwgmmwrme Broxide,

(32R SRR - ety b arasoRy ot oS DB - To0r G

y)ph&RJ! J@é‘)t/adr}@%;ﬁ%}dls&wb o %gi)ﬁ%l&ﬁnd (@aR@@%laRf)ldﬁbHethyl 1-(4-

(6- (6mhayrmmﬂ§6Hﬁz)mallmﬁrylmhleeyl)o@ahmmam?lo[B 4- b]pyrrole 5-

| kyl sul f Lkyl.
oxider ISR NTEY o8 am SRS Hie A B 1R ricieine er-
y|)b.pﬁ@ﬁ91 4-9?:6&%h9@30p9rr6ﬁi[BMLB]EWrﬁl@O@b?i@@ybnd r@mzss)@aR) 5 -methyl-

am nosul fonyl or and %rou
1-(4* (Gwéxmyrmzm 1L Mblmﬂfwéﬂrvl)@tawdémmb@M Ipyrrole 5 oxide.

o SRR 35 B OUPLLY B {EHBonny-«

yI)octdhy@ﬂo@yt‘rbld[B M%]ﬁy@ﬁl@@bx@erbon bond or (ii)
substltutlon vvlth 0Xo0, - SO 2NH2, -
chicomrersids raay Qﬁé@ﬁ% 6‘Proth€ trq@tm@ngggg 4 e‘éﬁnt@fb ofglseases,

L e Y

diseakes acancytcinsadridisordersarep foreexaentier Atkhbabhen'odisgbse, asthma,

aIIergV\pﬁ,hg{i@hn a%@%iggﬁf%ﬂ n,qglr’acg)ﬁtyﬁ:g%og#. ggﬂahsg/ilﬂiﬂsff.en iio?1 bipolar
dlsor@éﬂ ES?MH/@Gyéfuné%@@@gﬁﬁtf%'defféfts 1%‘%&%6‘@&@&8 deficits of

moer ed
memaeryy, Hetigits @ﬁleﬁmldgvment(mcutmemsmn@eo@@ drug abuse, diabetes,

type Eﬁ@g@ﬁ l,ﬂ%p?ﬁ ssw& %kléb%,aa}sgﬁs]%legt%%?%lls%)%ers(%nﬁammation
.nsunﬁ:rr(_a‘a%idﬁbb%tyhawé et rg, rr@du@n‘wmyﬁﬂdi cariheny, merremar

Ceal kyl ami no, nono- or di-(C
Memqret%@dﬁﬂ@fﬁ@ aigstdlar ﬂ@@werSomeﬁﬁmﬂc s(yndmm@@mlq;cogmtlve

mpa@ﬂ%ﬁ?{ i tlgfﬂ 8&?@&8%}‘1&1 at%%‘f@n%fl tel oA rﬁ& %pélélg{é%ltsl Marcolepsy,

St uents epen
pathotdgicairs|éeminesss meusdgenic inflahogation, mmywbsewne compulswe
, m nocar bonyl| an1nosu|foqg al kox carb?(y
disor kRABY NEY ,pa@lmlmﬁeur@ t@ghE}@r as@;ge 8, PO ystic ovary
C6hal oal kyl, Cr C6al koxy, d9Chal oal koxy, C2-C6al kyl
ether, G -C al kanoyl am no, nono- or di-(C-C
6al kyl ) am no, G -Ceal kyl sul fonyl, QC
al kyl sul fonyl am no, nono- or di-(C
1- C6al kyl ) am nosul fonyl, nmono- or di-(QC6al kyl am no)
carbonyl, and 4- to 7-nmenbered heterocycle. In certain
enbodi nents, conpounds or salts or hydrates of formula
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In certain enbodi ments, such conpounds exhibit no
det ect abl e agoni st activity an in vitro assay of P2X7
WO 2@e8@B2 agoni sm | n certain other enbodi nent BCT/E82908/075967
conmpounds are capable of exhibiting an IC 0 val ue of
20 mcronolar or less in an assay for P2X receptor
antagoni sm |In sone enbodi nents, the conpounds of the
syndnores eschizopirgttia cnogmmtlvsaaﬂetfs:lts 1of Bglizaplerenid) fsecszresa,rseptlc shock,

CO of for a la. |In other enhodi
SyndB Rrlgireie's Rudoaus derich ShE eeiofseigars. ghe abilty of
hlstarmf'fér gtr&et ngteﬁl%eﬁla%r% Mﬁﬂ%@hﬁeﬁﬂ ftRe %hﬁ)olulﬁdsbtﬁ the invention,

certaln e odi nents of the presen I nvent| on,
to prmm’pouttdat sichFdiseaseas, icanditionsron djsmdereprscd/erderdsteaied by

ﬁeestf h%ﬂ? f(ﬁthereg. Wthin Formula |a and/or 1|b,

€xa F?é'f‘grj %/0 Qug ?nr&nc%s at | east one nitrogen
atrpg atAty bmmeceérﬂgoum%pm@ inveitlon, FRONIIhG B8t not limited to,
addltlonal nitrogen aton(s) at one or nore of U, V,

thosezpeciied in3he xantles 40 traat @étenmrhdeﬂ@bhws@rﬁ@%vﬂywIS@rder and

deﬂm&ﬁ%\? ténrﬂRE Fntag?e %gﬂ%@%ﬁ ng%ﬁ%gﬁi {7 /lng QEX}@gﬁ;lnal

ChengislppdV ren8 spef38: 55120085 Fok etar. NMiRnariacalodical Préperties of ABT-
substituted. I n other enbodi ments of conpounds _of

239: Egawiophyaiolagigad Chasactrrzatien arghBsprd RredinicabEdicacy in
Cognz @e@:‘égﬁ%{% ereﬁ%\‘ ﬁ-‘ﬂﬁ Gelegtive | Hlstamf(nﬁ H3 Receptor

Antag@nﬁaa!dwhaleiflféfa,rnmnlmgy@modlfxmébm@tal Therapeut/cs Vol. 313, pp.

176130 GPOBE v eh e af Histaee HRoramotbigargs C5R331 and

Cipro®idn Ve rdpdiad R@qu@@on%ﬂm@%d@#éébdﬁ%qmﬁé S‘Mo‘hﬂaﬁé@)%sly

carbon atom or atons through which they are connected
Hypeftensiva Rat Rup” 7Bﬁ1bawew@ﬂ8¢g/0|l€)@$aefch ofola131(1t2), pp. 151-

161 e oS it HETHEATah Bhoi&/nTPbIE G Shdmciaf Gion of a
Serieb bf (e 1 W%b&h@ecﬂl@d@@ﬁ?%’é@mﬁ@m Reéeptfo@ ngands Journal

7- menbered het erocycl oal k In certain furth
of Phérm@@@/ﬁ@hﬁgdcﬁm@dﬂwm%@efﬁp@dr% Vel.128% ra/ a>ﬂ 51 1,158%1999);

Ligne -tgt’:y R&Pﬁ&'ﬁ@?%gﬁaor p y@lt&fh%%{%t}c;s, VR|'287’

Pp. 658H666€(l1998pé’©tzer ExpeenPpiniers oo fTHepdpalte PateatsdVot. 10y p. 1045
a_n‘\‘_/I two of RB, RC, RD, and RE taken together with the
(200Q)aFBlne L GHh 8834t &P&”@"I’ﬂ‘r%@'lﬁ’”\f(ﬁ@%”ﬁ@ﬂ? Aresinbis i d¥eryaus
7 a
SystficRidatbiiel DIUBS GHEY, o2y 1 fon shayhy et al.
Psyclcmpfmmmtslagﬁf Vor 182, apl a3&7dA884);uraery eired., 6DeRBOpRENt Of

E takep fogeth th R4, and t )
Amygaainid Chal Bietic Bkt o0Paiie afaicBhca LEg TG Ty e Bat,” Exp
Bram7R@§n%r 8% g1 %ﬂtwra 8?6}‘ té!djford Bt §|0WPh§ﬁ1H9€'d>l i&faﬁ of

onmpounds of For nu la and b,
Charm@nzatmrmfr@r -20160 & Nemmwreafﬁmﬁawmg HfstammmHaRleaeptor

Anta%qnl Ohn\ﬁr’g ‘?%d Eh"éyv8%tpa{ets$ uroy%?iﬁplo oc%é%r}&fﬂcg og‘f/oa'WoP E'xpgjer/mental
Theréfb 8¢ Yol.aa K b, 568-602 (1695F Mieiferd atray) “Mbstkdrts™t Society for

nenber ed heteroar§6) each optionally substi tut ed,

NeUf@‘r‘w@GGanb 22,32l (R9P6); G3lase quL néviieatien Dafigit Fyoer activity

Disorbg {'@ﬂ@%’ cﬂ{}%y Sbﬁ rﬁ@re%doof IQ@WT r%B{ 8@%:1‘%nnu§l Refoorts in

Med/cﬁnamhamiwmaw@lb@? bb, 1Y205(2®D]I:2 CStﬁiW@tzﬁgbgall L'Dregs Winder

1. to ubs . In fu er odiments, Y is

Invesggef '%Egrﬁtteéwe@tﬁgefwtéayw@ﬁtwyo@lsg@% b yreEfeRINIoNn
still other enbodi nents of -1®npounds of Fornula la
and/or Ib, Z1, 7Z2, Z3, and Z4 are independently CH 1In
ot her aspects, Z4 is N In further aspects, at |east
one Oz 1, Z2, Z3, and Z4 is CRL. In certain further
aspects, Z1 or Z4 is CR; or Z1 is CRl.In certain
enbodi nents of Fornula la and/or Ib, Rl is hydrogen,
haI ogen, cyano, am nocar bonyl or C| C haI oaI kyI In

o o oy o o ~a o o o o o o
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et her, { -Cb6al kanoyl, d-C al kyl sul fonyl,
(C3-Crcycl oal kyl ) Co- C4al kyl , nono- or
wa@lReopIs186al kyl ) am no, Ci - C6al kanoyl am no, nMONRET/U82008/075967
di - (Cl- C6al kyl ) am nocar bonyl, nono- or di-(C
1- C6al kyl ) am nosul fonyl or (d-C al ky?sul fonyl am no. In
sone enbodi nents of conpounds of Fornmula la and/or Ib,
Investigative DNRACVO) -3, qu. 12R42NB@) CC=0O-. In ot her aspect S,

L8 Te Gt rrmpeliad ¢ Wﬁdﬂh%ﬂ‘ogf Tieliais 5uf OLies to,
thosé sﬁbed\ﬂéosln thé E)@Yf%l@é(y[o tRe%'t Ggﬁibntl‘é%msgﬁb?? iMSIth deficits of

am nocar bonyl, am nosul
mema@ryGrad earking, mdy(bemr‘mmstrat(adbytﬁpmet ateoerred of Pharmacology

and EXERATLFT T Pyl S5 P P Bo P CREy RORP G o demmation

Reseakdty Mol 30(8tppl ot)Cop! &31 sdA @(DXDBWBérﬂaeﬁ% et al., Behavioural

6al kyl sul f ony I oxy, mono- ord -C al kyl am no, nono-

Braindresgar¢itiVa. 65,14 I@pl ;ahzq&@mémwno@@rarmm Newysach of

sohnfgi@itrS Ak PRAH YR P4 BE OB IR O8b0) et ol Brain

Resebﬁimg@ﬂ 734){ @bOB% 31386(ﬂ996)@fﬂh‘61!ﬁ@tr #91Brhin RESEDBH] ‘f/OInBBQ pp.
6al ky - C hydr oxyal I& Cl- Cshal oal k\//
186- 1@9 (é@md?aﬁsam ef@lha{vewpﬁ@swce 2nd abekavierahBeviegscVol. 24,

0?@5:) nono- or di-(Cl-C6al kyl)am no, CC
an kﬁ%ﬁ% onyl, G -Ceal kyl sul fonyl am no, nonoor
diThéGbil®g af khd (tcampoorsdﬂ ohtmel inverdiooy, ireuding but not limited to,

thoserféie&a?l&q/eﬁh BaTiet 4o ek MehZeRYS AR08 BE QedRpoahds

schiz8phriePfanEnd do@nﬂﬂféf&&ﬂcﬁt@ m%/'b% dérhbné‘tvﬁéaw Fdeéogen,

cyano, am no,” am nocarbon am nosul fonyl" or - COOH;
“Pharmnaqalogicati Prcpaale@a)fk%BT Zdilslsleumpjﬂyspkoglmaj Characterization and

al k
Broaq%g’{%cﬁlgm ng&qa&g@g@@agn@ﬁghlépeﬁr%%gﬁgg’@erﬂ and Selective
Histafinéeial R@é&ﬁbﬁﬂh%@on@t Copling! eaPhamibeolSfrand Experimental

al kyl sul f onyl am no, - C6al kyl sul f onyl oxy, nono- or
Therap&@cs,dém Ry B apR- nﬂ6 ﬂ@(},(QOQﬁ) Browman‘et al., “Enhancement of

Prep%’se gﬁb'%f@%gt%%M®§LwélH3 Igéc&%ﬁg?ﬁ\ Wﬁdrgcotqnsts Thioperamide

and Giptdxifan?, |Betmwialrak Biawd Reisbbrch, Vol mmb)sppt eemss(2004) Komater
am no

i ndependent | P/ chosen _from oxo
etal. hwngwsptery%@@ a%PMJ@m%amlde Efhoien %awtlon Veithrgyt Inducing

Loco@o@éﬁémzago ﬂpé@%(ﬁﬂéo&@yé@%f@éﬁﬁény) Vol. 167(4), pp.

363-372 (Q@@Bbcd?mxyigamsrej al mBritish dourdial bCPh@TBat Kydy,afint]4(8), pp.

152316001 OB R HAseadi 6t s NGEAS ook aad Hicheniviora REvieWs, Vol. 24,
Pp. 1@7 {3 2@@)@' kaﬁf@e'P@i srirm;mé/ of Kb rfraco Kfaﬁl?E?ﬁérﬁﬁental

eterocyc e I'n still ‘other enbodi nents of compounds
Therayieutios nvidla 288, Wl(ﬂ&ﬂh%ﬁ (18995 aryl C - C4al kyl or

Tty ofir ¢oBbsiines St MVeRehn it RERE? nohfed o
thosedptiificiBans Ma@hspl 64, t6 argae dpsrinefiod-ar p3ychidtac ardt&dérs,

b, Mis: (i) roxy, hal ogen, cyano, am no
A|Zh%mﬁh%§lt§9@§ﬁyﬁnd anwrmmtfvmmpa@me@my b@,de(nqr)str@tectby Meguro

o . D20 P8 LA b o U BRSO, 127 (1900
Esbenstkadeost aim Pharrihéolagicsl snd Behsvioral Properties of A-349821, a
Selqulp/e%}nag:Fl’< Euhfyfq@?‘/ﬁl Iﬁgtanrﬁ@ﬁd-lg 3,%%5&'0? uAlnfté)gnc}/nlisot’)’(,yBiocr:rﬁgnqzical
di ~Cr Ceal kyt yam nosul f onyl ;116r nono- or
l'i -(Cl-C6al kyl )am nocar bonyl ; each of which is
optionally substituted with 1 to 4 substituents
i ndependently chosen from oxo, am no, hal ogen,
hydr oxy, cyano, am nocarbonyl, am nosul fonyl, -COOH,
CrC 6al kyl, G -C6hydroxyal kyl, C -C haloal kyl, C -C
6al koxy, G -C6hal oal koxy, C2 C6a| kyI et her, G -C

~ oA ~NS N L~ o~
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4al kyl or heteroaryl C 1-C4al kyl. In sonme aspects, Ry
IS substituted; in others, it is unsubstituted.
WORG0BEABE vel y, in some enbodi ments, Rv is ot hR€T/UK2N8/075967
am noal kyl, al kyl am noal kyl, or dial kyl am noal kyl ,
al kyl, al kenyl, or alkynyl. In certain enbodi nents of
conpounds of Fornula la and/or Ib, Wis- C(K
Pharmablidyy . Vol. 68 hep. @383{9@45@004) ¢tuangngtaal n Behalvideoa/mBraim

rosoltat PhSTs) s e BRI bR L i
Jourrdl bF ngé‘/ofd rféipﬁérnﬁ@écﬁodlj{) &Ik e0lpp. 78LEB (1&Is®).0P5Nia et al.,

cont al | east two nit en ring atons. In certaln
Neurestierdiaydtol s8Mpps 998+9AI0Y ) ks et alt drehayiauraldBrajn Research,

Vol d, S8R 188y BERteRRh e AsF B iRl melo Gl ¥l B3 pp.
193-108 @ 966); Rahkvétane P howh%ac ol wtoqdpppsemﬂepigem

substltuted with & - aIkI I'n of her enmbodi ments,
Kameist alibdapanased/aurnaf @ftPhaéa@po@gyuHQt 57t 4364Bad1 8&1 );

S Y. e85 o PRy, 1AL BLad iy BB, Boom

and Palrﬁ ngoe‘dbr)QRgbeMﬁHWreés Ny Yairle, &£ @97e(d0e8); faprdmvadad-ettah, Trends
ered CP/C| oal k{@ Al ternatively in sone
in Neé’Fﬁ%’éﬁ’W@ﬁtgo X4 B- 416199 Ut ed with at |east 2

SR P S e o R et AL

thosecspduifiedaindhe dﬁxaatpjesa to hread g@pilews\c lantlseyzaes, map ect ed

demagSHalLLHaGH Bapiron FosenohiHileiBouphed Bbofs 146’

(2008 07BROVHHa @t aFOEU}Hp%ahQ/o@WéIfoF‘%rm\écbﬁ)gﬁ?PVbloQQh' ¥p. 129-133

ubstituted carbocycle or heterocycle, preferably
(19938)d¥a‘a®u%ma ebaknilropepni yimalef Rharpiacbiogy) Yole @68, p. 23 (1994);

Yokogfa g R 4B Briet el s 1 321 1bBBT e EE R TiRG ol 66,
Pp. 29713@%(990@) Mrﬂide‘ﬁé?@t N, PrdYrésdin N@tﬁ/@bfblogy \ﬁbl&ﬁi tp @85
ydrate t her eof . Repr esentative hetero

(199430 GheB @bl pBaGs deer of Rhamosatagy Bl "W o6 75580 R004);
Loure, el BARGTERS T M Sp TN B8 il STV Cgbrc @i,

Progrserssm Drog Rusparotd¥/ol.€39, tped 2N e92); FoRkoy@paest @mt @WS/ Orugs,
and are nat intended to limt the scope o

t he
Vol. 5{3@@&1132%3?@1%985) hurukpaey et gk, Methe &ingh & Gint PhafmaCO/
Vol. ff@?g@d‘ﬁo 95 (49657 aﬁ%%wét’épﬁ”&q ' %/é‘&)?aP@ré?ﬁ %’e%@%rﬁvg \RI. 132,

base, or as a armceutically accept
pp.13a11(2004)add|t| on, other forms such as hydrat es and

d f f
CaRe L (PmRRUBL GLie TR/BRE ot i Frhnedimigeo
thoseASRAR itnb M aRigE tr‘é%aY%ﬂéﬂg‘Pc!‘rhlﬁiﬁé BhaHSHmANIAG be

anal ogues provid herein detéctably alter (rnodul ate)
demqnzkat@bbyot\/mLeadtet\al 1 &\m@r@adetoelrmlr@éd?mwlagy avola$d.ayp. 391-

399 (3440} PR 2R 4Bl St MG TR REsediEh Ihipis, enitwortn,

NJ, US| HdAs@isstay's “KleatDri @S@ltf Asthkna |Allbrgﬁb@@€mPBS%§ress in
t hat neasure uptake o nbr ane- i nper neant

Respiratoasy &pseatchay@! stis Ppad 33’0&‘3#@00&%%@@ Reiaet @baburapean
to et
Jour/{?ll'gy f:’gérl%g{ﬁlg@f( l’\gérigﬁgé 5[23;223%3 f%d]@ gﬁiaﬁ?fgﬁlﬁ}%%foﬂja d‘l'mCI/n/cal
Sciertet ¥ol. 8721% #61i1168t(1994).| of which assays are vveII
known in the art. Certain nodul ators provided herein
detectably nodul ate P2X7 receptor activity at
m cronol ar concentrations, -#t- nanonol ar
concentrations, or at subnanonol ar concentrations. As
not ed above, conmpounds that are P2X7 receptor
antagoni sts are preferred within certain enbodi nents.
| C50 val ues for such conmpounds may be determ ned using
a standard in vitro P2X7 receptor-nediated cal cium
rmbl I [ zat| on assay, as prow ded | n Exanpl e 7 Br| efI Y,

o NN\ 7™y o o .
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Exanpl e 8, herein) causes only transient (i.e.,
lasting for no nore than 1A the tine that pain relief
WO 289936182 preferably no statistically signifiR@nUS2008/075967

sedation in an ani mal nodel assay of sedation (using

the nethod described by Fitzgerald et al. (1988)

Toxi col ogy 49(2-3):433-9). Preferably, a dose that is

f Mhe dbilitp of theecompoumas dbthe invérition, emludlng }bubmobllarmted to,

anal e a ‘%Bg( not roduc st atisticall n|f cant
thos nt aHPR%? t%’i MPUARRIPIIESS: 'uzék? gedVIgBIeEs s
d.seagee\?eﬁraudwo%@srss %ﬂatvewb@tméwbﬁ @\émra&ﬂ(gf B5 P dtests

preéferably 1'ess than 10 or at
Methodsibnd dsedbngs irl 6&@0&#@%%0]@}4{ ¥ol. pﬂQ@brp@bW 147695(1998);

onel B chreRistoand R sl e ) - dok2 Pl o' 285-

289 (999 eHadkR e@barmmm&e@ﬂih RAOPPEYE4, 9? i 0g [ 2009)gLeltidtet al.,
not limted to, oral bioavailabilit referre

Pfog@éﬁm@ﬁ@@ ReseatahaMo): 45, @@vé?Oaﬂl%eU@ 5hrar@xltce?mda et al., BioMed

r ef fective concentrations
Cent%][ mﬁy'é&%één’gg&ﬁ@? 5a%b§t2a(§ﬁ¢)%‘ezed at oral doses of |ess
t Mae abcilﬂY ﬂiﬁtH@compeu@dsibf Unel |ﬁ$@1ttdmaihcﬁlﬁdlﬁ@/oklgnoﬂIHﬁ@ed to,
referably | ess than m% even nore preferably
those| esifiashin the Exgmeles. §p,t|[q Fh@?%"% (iakatas,) type @s@abﬁﬁﬁ 1
Sy B R B S Pl e S Ao R may be
demadniséabgueioy Haaktbyk,&Edrepban doama of Pharmdmlng)at\mleml @m 183—

197 PR Hecodk SEalpaliaame et ol e SuRBATEN 1, 8497838%2004);
ltoh et BET Bnﬁé@béﬂb@bh%ﬁ@ﬁ /o, v&(@mnwsmgm 009 PeHEs et 81,

adm ni stered to a subject), serum protein bindi ng and
Abstrantsy Societiafod Neurossientel 021.10:21 9 {Npvember,aD0Ophelmiaf et al.,

interrgBal 5Pt 4oy VBl 9. mbS A A Ry cing Flponing et .

AbstrBetsDintdfgitin8al SE6IATOHstaRiigé @yﬂtﬁd&uﬂﬂ CSeﬁd@layaﬁth '#@9
I'n additi on, differenti al I%Qnetrau on of the b

(Novesnhen 2090); @aka’@yat B, Beadn EéFWoNoh&ﬁZI(irt%r@O lﬁé)é’d3(@@)(1990)-

OUER sl 81 s, AHEGHRATONS by Re FRERLRY SUP (! Bhiif¥o
thosetspaiicasindre Hxahqﬂeahoﬂmaopem d&llsdmg nrmcbﬂahuccpzaurﬁ and
t her apeutl cally effective extent, le low brajn

neurqraiey, nay ﬁ@&nﬁ%sér@%e%?é&/@'@bﬁ%é’t'e@e@tl Phé&tdishwereal of

f
PharFRLoBLT VP AT FO, B AL AT (IO e AeRefrs, My ho(2).
23-30¢2@81)do not provide brain (e.g., CSF) IeveI s of the
) fi t t ' f t P2X7.
figg&ub?ﬂyiﬁheﬁéf{e)?ourﬁiﬁ B S oS Bt T
those= %)en tl & ddifefihlith8Tkabibl &5 ad ticat %ﬁ-}%%scﬁsér’a%?@ |ﬁél9@|ﬂbtda?éole9§3¢and

. Yy Ssuperi or COI’TpOUﬂ s for a partl cul ar “use.
pathaiogiogl si¢eriressy andgetdlagomaydzt dembhstagted ybBanbigr et aI . British

sour S A5 R0380 S 0 N P, Mk B8 dnopnarmacoioy

Vol.15epet3 R85 QNo%d):; LIt o Blakr Rbsedrah VIl 528, 6. GRHEZM M 990);
in humans may be predicted fromthe brain |evels of

Monti ¢fedl ¢ dfgssaRy Ghephamaacalegys \eali hal rP. gilvédd (1920)cbigpeanét al.,
. | .

sour R prel A4 SR ke BRI FIGREL 0. B 7. B8 ess

(1998)a8t1k£anét®| | s/fe [Sotararelsy Vol dgoppi 288H-26.04 (1e9 )y Mazerk]efwmz-

do a a ound. In vitro half-lives o
KWl eglin G b IOLSTHD TkS 0IP i AY AETEOROY, ol ) PP 75
hal f-1ife as described, fori3Exanple, wthin Exanple 7
of U S. Patent Application Publication Nunber
2005/ 0070547. As noted above, preferred conmpounds
provi ded herein are nontoxic. In general, the term
"nont oxi ¢c" shall be understood in a relative sense and
is intended to refer to any substance that has been
approved by the Uni t ed States Food and EXug

M O~ A\ o, . I
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than 50% preferably not nore than 25% and nore
preferably not nore than 10% over matched untreated
W@ w0132 Preferred doses within such assays PEUSZIEs/075967
0.01, 0.05. 0.1, 0.5, 1, 5, 10, 40 or 50 no/kg
adm ni stered parenterally or orally. Simlarly, a
conpound does not pronote substantial release of |iver
78 (19&9ymma‘ etaalyiewbsabhos \Gl. 44y me 465481 (1988); Wase et aI

I d i I h CO0o
Trenq e urossnce lent b o115 10 ka8t el alcBu'chean Jourtal of
Pharr%_@bf@lb?, a1 905 6B oSl o1 AT ol SROIAIAT Y

animal's (e.g., rod en more than 100% over mat ched
Chenisitk, V@Ieé&emp QA0 2238 (2005t)nore hi ghly preferred

- dD8IATEY ok i SR 5Es pEPedBve Birky Heliinga R Bht Mhited o,
those%ptétrﬂe@t lh\tﬁé ExafhOSTROURA AARS abGde, FhAYTBE & ePhbistitéd BY

rel ease of liver enzynmes if, 1n an in Vvitro hepat 00{41(1994)

Claphass & al. ceHemeanatdusns qfirbasmeacalogynéal: 358r(2btm>er1 04

Aol Brar HBs ] SiBhRE R8N 1oty S detdgo guos
stumuléfé@ocfcmﬁotbhecmmynnlamde and itrassSsealeioredahbethedlistagtne-3

of ‘any of such liver enzynes into cul ture nmedi um above
antagoaisd thigeeramige SUPRERSSER the @Motehsiimti@leq induced by
I r I r . ;
emor gl PR TSy R oy B e N B B peatng
drug abigse bs veay leadegnmesisiraten luwCIap‘rmrmredaUrEmbmeaan@ﬂeIalmé

Pharpgaogst 4o A0 (o SPor aPT ' (ORTol U t he ECS0 0 1€ 0 for

t 'Tﬁe%?fﬂ?'é‘ﬂﬂwe ¢ pbiids Sf'f‘Pu%qh\'?@rﬁIoﬁ ifcfliding 'BuPth #hit€dto,

conmpounds do not 1 nhibit or induce m crosonal
thosecspasiflacoimdhesxantpies;te teeat imoad aligratior oipslacyiBosder,

acti vi CYP2A6 a t| Vit CYP2 act Vi t CYP2C19
depr@iSidn, ob§es i saa Pl ishroctyae] offtelh By cP e mabe
demaoretradd by BAmbeftPBESINt Brtishbueasiadf RitarkiRolidyOver. 1&@5@p
P2X7 T eceptor for the conpound. Certain Brefe

at

13311396 d1ABS); dtaseréiarciait algenexschophgrmacaoaet(8erin ! 142(2)
111§| g use erythrocyte precursor cell mcronucleus

pp. 2 3(1 :
assa "Ames m cronucl eus assay, a spiral
anecerJutty eﬂﬂweie@apo@mdst ofthlei ikggntiin, inchading IbUt am limited to,
equal the EC5 or ?Bltr t heconpound, In oth

thosessRsdfiadenttae Eé‘@m@@% oYy raéiﬁn%‘?ﬁrﬁgiﬁ?@§ed@ OI'ﬁﬁaSieﬁMIﬂ%f@'n
patleﬁtbshta‘?/% d%?cg i %E@%%nét@ rﬂover‘n@n@hbﬂﬁzﬁtl@ﬁ@ﬁﬁeﬁns have

ovary at such’concentrations. For tect
low dpparpm&elevekss nthysloe sispwbnistratent ey 8ananéz-hemow,et al., Neuroscience

Lottof UL 2p08 LR NS S e 7 LA SO L b oo
2404 QI OOFDF f—*oﬁte%ﬁ JEPBESOPRAmMASEASH 2R ExPErisRNE/ @Ihe%ut/cs

havi ig an atom ¢ nmass or mass nunber different from
Vol. 313 pat diH-d WE2600); Ghessetral nif#itist sioarma/ of Gadnianology, Vol. 143,

t npl es of isotopes that can be present in
Pp- 5?%1_5]%&@&%%5 provi ded herein include isotopes of
hyéeagsity of dedmpouhdDEEhe iBYSIERM, iIfNASHG ®UOHSE limited to,
fluorine and chlorine, such as 2H, 3H, 1 1C, 13C, 14C,
thoseispecifiegion the Gxagpies, tp tregggledlga%mrqggarcmwna melanoma,
[ L t u
polycifh Qi sy pUEhe. ol B8, A hatBRN bl T RANCd S0, B, vol.
4(5), pd?@ﬂ(%l Seslagt Megiédal @megrceatlzen/ftcvrf’&/?bw(ﬁp p@tcI aby 1755y(,1998);
exanpl e |n reased in vivo hal ife or redu
and FIGSER S Bl RIS G TeeY o d” (3YPe Thiitt SA0GH 41998).
SONEe Ci rcunst ances. Conpounts may be radi ol abel ed by
carrying out their synthesis using precursors
conprising at |east one atomthat is a radioi sotope.
Each radi oi sotope is preferably carbon (e.g., 140,
hydrogen (e.g., 3H), sulfur (e.g., 35S), or iodine
(e.g., I). Tritium]l abel ed conpounds may al so be
pr epar ed cat al yti cal I Y. VI a pI atl num:at aI yzed exchange
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BOP benzotri azol -
1-yl oxytris(di nmet hyl am no) phosphoni um
wheooafsda1sr ophosphat e d chem cal shift DCM PCT/US2008/075967
di chl or onet hane DVF di et hyl f or mam de DVBO
di met hyl sul foxi de Et ethyl EtOAc ethyl acetate EtOH
et hanol h hour(s) 1H NWVR proton nucl ear nagnetic

I €oom@Boerlshx thenm&nrtlan areq»prtam}érly\m@ﬂjlnfet lreatihg and preventing

i.nhut Ve th | f 3P, ..
a cord) BBt omes AR He ety TR e B ik AEPeinesiy gisease
or deﬁfe%lﬂér TdMBoliktdof tﬁé%vﬁfoﬁ"@b?r%’g\ﬁcwé(rlyf LiséRPBr treatin Ia(?d

tenperature TEA trieth m ne uor oacetic a
preven@Rg @gya@ition ot dlsomt&reafﬁectlra@ hohizoplere8Ehenesgniti@e deficits of

schizpiiyRid- oromaungs & ik BHRBRON areertiSaieRl SRERY fos reting and
preveh®Rgidédridion SPdiserdiRifectihg nitddiepys, arRiepr@sdrdeRtallergic
each reaction described in a Scheme may be performed

rhinitisnastbmsi, 9a10P6RItYY t h none, sone or all of the other

o 08 Bel Plac PR fbRaicite TR iiftmatBuligompositons
of this mvendomgah e wr%doéo ds td ebein as @nvaurit of &r@lactlve compound(s)

aci ds/ bases, and changes in reaction tinmes and
that i gfpetive torachieve theesired dBarapesitic sRIRPNSE fasa dartigulampatient,

comp\grbg@p% %ﬁg%Sé@ Bk aHHNr‘ﬁQttréﬁHh affe %8@0?%&’83&%% |%96|%I|| depend

on any scal e, including
upon it achvignof thelpaghlcmw campound, dige esnterof tadnnmstraadm the severity

of thel garichig, b dhaled. dngt e pancltiosand R parenl pL0al crine

patieftf t%ihgtreaféby IEISWE{?@r itn8VERiretheCOTPELIG td’@ﬁért%s%s of the
a pharmaceutical 'y acceptable salt) or

g.,
comp@uhd&ttd-;e\(eés lpwerlifain seayirechioranbieveUhieadssirediiberapsstic effect and
ified hvarlabl in the Schenes is
to oraftRf s B 0 SO 1 Sehifed 8ed B8 nee near
( QVherPUs&@irtiheadbtverBr dthéOtBatinehts VP therablaitany effgemud
Schene 3Schenme 4 n = an integer (e g, froml1lto 8) L

amount ogape 9 the ePragnenekine isrentian carsbe eaimloyedingeuredenm, or

wher SERSHE SR8 in o e RUARP SR b saR b 087, amine grodrug

form. Sahematitely| thestéorapemndcgeberaaiminBtdred asfa phamaddeudical
certain internmedi ates NH2- CH2-CHRs-Y of Fornula X
compgRgiiog; Gentgning tee wmnqw@cpfp%@ﬁ%ﬁt i comdinatiearwith gRe oy more

pharrﬁﬁé}ﬁ:&%gﬁgﬁgbl@%rh “ﬂ‘?‘é’?ﬂ%%tgﬁ"t% Eﬁgt#tg%;ﬁ eﬂ‘@cﬁ%/e amount"

of thet crgepbmd bbtrfeonmeratldlremeansyacéwfﬂc@tﬂrmbemt @fdhdmmnowmd to treat

th box d ith Mth TNV
disorflrs s Aba A 2D R R R USRI 8HS BPpfabls 10 gy Fadieal isRiReRt. 1
will bé linBef2bdE Howeleh, t'M%pﬂ"ré’\@%rdaﬂ u‘é@@@rof %He Bé'ﬂnﬁo&nds and

(adj usted by hydrogen chlorid gi Ves t
comp@mtmauotf the mvenhor will ke dedtd@dobyotineLaf&tenudmgapfsyslmantwlthln the

S THE. or . b enat |
scong i o e uorait” SRRt el SR g e
level f? aiyvsartiBgappatigntiwil Gég@ﬂd aben Har{dtl ofStddtory . indiadiegehe
7 c.R5 Y CN Y-CH2CN or R5 RBase/soIvent 5
disorder being treated and the severity of the disorder; activity of the specific
compound employed; the specific composition employed; the age, body weight,
general health, sex and diet of the patient; the time of administration, route of

administration, and rate of excretion of the specific compound employed; the
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LAH sol vent g or H2/ Raney Ni/NH3/MeOH R5 2 or R5 RS 2
Schene 7 illustrates a general nethod of preparing
W@ 009486132 nt er nedi at es NH2- CH2- CHR5-Y or PCT/US2008/075967
NH2- CH2- CR5R5-Y of Fornmula X wherein Y is substituted
phenyl or heteroaryl. Al kylation of the starting
acetonitrile with one equivalent of X-R5 (X = Br or
duration, ofihé trelaéraents delgsassebih combipdtionler comalcmultammh thedpemﬂc

O, gi ves internmedi eYX 5
comppng sndpwed: s a6 r?WQ'@‘WHVth'nttV\B hedIEaLATtn | Eoupxample,
itis witl A B s of Inehér 86/StePid seleBbr 1 cOmPORITB Atlovels lower
than lreqﬂlg)?d\/&malahlw[eéhe dekired thrdpeuhlmgﬁectmd to gragoaliyeincrease the

t di ate Y- X(R5) (R5)-CN.
dosagﬁégngl?tﬁgfgfrggseﬁﬁg '\'/5%806" ] ergg II_fiHel n a(sol)\(/enz such
asFo?tﬂEa@ﬁe@Woﬂwévmmﬂ @8eddd, thé&estayddycddiagasofahe

catalyst in a solvent such as 7N ammoni a i n et hanol

comperiads @é hisikreption gdrEnistased tp2-opan cREREManiIvahédy rgnge

from G A00R PRI 2P BeAChr SERBE SR, PREPRlRcR8g of ora

admlrWGﬁ!aﬁxbm rhore ;SrelféTdb!eecm@Stdah Wmm@%ng@of%m Ebut 0DO1
Crcycl oal kyl or phenyl; or both R5 are taken together
mg/k@@ﬁe@%w@g/@gaﬂ@wd&@gw |6ﬂeﬁ'é@%rt663¢€f?§t'V%ﬁa”y osage can be

d|V|de\6'@h($| tut ed W %ﬁéﬂfﬁiﬁrb&s%%r oxy nl‘s)f@m&tdcﬁﬁ@qhéay &ngle

dosa@é I&ompoemo@@may ocnntlamt mmauetstmmmwmdehmemof foomake up
- to 7-menbered heterocycle. Strecker condensation
the d%‘h’ 49329€at one and amine either with TMSCN i n a sol vent
such methanol with a catalyst such as Znl2, or with
NaCN or KCN in a sol vent such MeOHwater or water at
pd nafing Cor pdyfdlge inveitioni de) gi ves the
nonitrile uction of the on| rile.b
a5 gon Lgl?érfﬁi@e FiaePBeS isph iR SR ARidebHofe Y cpaiegyén with
the foNbGAR] syfthétic 8éRdniss ahd neetheby Slhich mrdstme Zhh@éﬁmsy «hich the
i n met hanol gives NH2- CH2- CR5R5- Y. PHARMACEUTI CAL
COMPLONEESATILENBEPREEGr esent i nventi on al so provi des
p t 1.0 I
DAL Bt A IR AR GRS Eh R, S tnd8ERemes and
the E&hm@le@d that ftﬂbWar@CKeptmi@lse‘ocaﬁ blS(dl@fﬁerﬁ)KMQﬁmn’Co) -9, 9-
ar naceut i cal rgom tions ma IT(‘DFI se, for exam
s(d

dimelbBaBIanS: EIGI2Ca b8 : BDAPIcE 2 gt IHAoSP RO I 1
f h

snes 58 8950 Quat Rl EO R BB ISRt E gy

pressdirerging | chubrhaiogiephys dPBdby doatarsy| emogol I\@Mum’eethyl MeOH for

metnincl Berr TR Ve o B/BE RS (B i o s T

tneth%ﬁrrﬂhé/ CTP‘)@for%ﬂflué’réb@é‘t"E §C|dC*FﬂF%P RAraMyBR3fErat @Rdass for para-
gl ut at hi one and preservatives. |naddition,

toluengsheionsic dbadot eh@eeuyl@hnesaaetpn(eblaﬂl\m&ﬁdilemooonwhane NH4OH for

| uded ed
saturplfiEous i Bali? bR SCior PR Srapebatepraintidy
tempé%u@%lﬁﬁﬁf@hbir@ﬁowgo of C@‘é)ﬁ‘ef‘loﬁ‘id@@ ©; palladium acetate
i ncl udi ng, ‘for "exanpl e, topical, oral, nasal, rectal

is Pd@Atp)ar Enmre/salroeeﬂa vialksis raamuaﬁowamerocasmwair(éamérMBCa@I glass

he des cut. S, 1 ntradernal
vial wiRSeaL SO G SSn PR SR AL Urepledrdl iczpwave
wradétlkbd“ékperirﬁéﬁt@qﬁ%lGﬁrrled BLf BSiRg¢Ré EaMglsisthinaREier froneal
injection, as well as any simlar injection or

PerSQﬂﬂ“@B@@ﬁStWe%lﬁ nHgnsala). rAIb@m%nmeretﬁtyw Ere@ntied out in sealed
conpositions suitable for otgal use are preferred. Such
conpositions include, for exanple, tablets, troches,
| ozenges, aqueous or oily suspensions, dispersible
powders or granul es, enulsion, hard or soft capsul es,
or syrups or elixirs. Wthin yet other enbodi nents,
pharmaceuti cal conpositions nmay be fornul ated as a
Iyophilizate Fornulatlon for toplcal adninistration
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gum tragacanth and gum acaci a); and di spersing or
wetting agents (e.g., naturallyoccurring phosphati des
WG awh/03d32 eci t hi n, condensati on products of anPGl/Ky10081&75967
oxide with fatty acids such as pol yoxyet hyl ene
Stearate, condensation products of ethylene oxide with
| ong chain aliphatic al cohols such as
microneveguecess Yiglsantdiaingcteeatandard atdertsatcedave (800 &V snaimum

o AT S A BB 5 G BT bAbg
total im’,‘é?%ﬁioﬁ%rﬁe B5urfe4RINs #id BBgIRR RS the ‘Hfra(%ﬂdrﬁ.eﬂg ietfiRrs of

partial esters derived fromfatty acids an
comploairds avaiatie dioind deseniptionasepottga irhiplediterasunekartavailable

nonoal e ) . ueous suspensi may, al so ¢ rise gne
comnireilly cCpusantaE Ve DB RS o Ss e SRR Rulibers
assigRed Y& compdRRds Bl ChéMRaPAbEPA@s SHrAite 8 tHRYARFicaf Chetical

nore flavoring agents, and/or one or nore sweetening

SociedyjeandsaresMelirkaews (ie thrse efrordimesy kil in th@ 8- suspensi ons

e Bt MBSl PPl Br B8 b ePuarigry ofpyntneti

procediure's SPdcificsmrdaseureis| fopthecorepattiodi df)theicompoinas é fermula (1)
oil such as liquid paraffin. The oily suspensi ons may
are gyvght ai n a thickeni ng agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as
those set forth above, and/or flavoring agents may be
Referedde Exaongie dvi de pal at abl e oral preparations. Such

S nsi ons be eserved, by .the additiqgn of an
TP ol AR R eanCsE AEBIe oS Sy Epsal ggrpounds used for
prep?aHsie bBcaMBoGhdd sl eesemhdPl BeEBtanhsiedasrich Ret®bddBre

. aqueous suspension by the addition of water provide
intend ek oalyttp\peoyidgexamphes Ohhew sugh gompeiunds £adikspebtginggl and are

. or tin ent, .a suspendi agent and. one or nore
not infindgh Gy EE TenrfaubiaB TRl 6 Pl A 1 fe g Goouna.
and suspendi ng agents are exenplified by those already
nmenti oned above. Additional excipients, such as

sweet eni ng, flavori i@efarncedExamplg fagents, may al so be

3SR 6 IRLER Fidlors STRBYLbIeOBE HTBAR dibenzoyl-D-

may be a vegetable oil (erteate salti ve oil or arachis
oil), a mneral oil (e.g., liquid paraffin) or a

m xture thereof. Suitable enmulsifying agents include
natural l'y-occurring gung,£gf A19UM acacia or gum
tragacanth), naturallyo | phosphati des (e.g.,
soy bean [(B)ilt-bhenylatilylesiy)sacetic @mid meithyd estars

(& ipafor ot enatomd BT o P S elon BeseiTrnr BB of oA,
and 9\?\/"?? E@'Etﬁﬁt Me?hﬁ%rbﬁ%@céfa@@(f?ﬁ 5Yy) @ AsddEtfam®iid Rlixture was

et hyl ene oxide {e.g., polyoxXyethylene sorbitan
heatetoiedd®Ea0«} forAl) kowrdssvitnstirkipgallde modtpiei was ten eooledie

i eGP te Sl B Seliode B R Fas iR oot of So%
NaClgbygiehoto plovitey1 G0g dilancRiOASSsIRtid® Wwhidh coittaiped. 155y oh(1-
formul ati ons may also conprise one or nore demul cents,

phenyretbrpping aesticracid srathy estem©8“an@ldr col ori ng
agents. Fornul ations for topical admnistration
typically conprise a topical vehicle conbined with
active agent(s), with or without additional optiona
conmponents. Suitable topical vehicles and additiona
conponents are well known in the art, and it will be
apparent that the choice of17a vehicle will depend on
the particul ar physical form and node of delivery.
Topi cal vehicles include water; organic solvents such
as al cohols {e.g., ethanol or isopropyl alcohol) or
glycerin; glycols {e.g., butylene, isoprene or
propyl ene glycol); aliphatic alcohols {e.g., lanolin);
m xtures of water and organic solvents and m xtures of

o o oy s
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enol lients, fragrances, dyes/colorants, preservatives
and other active ingredients that increase or enhance
W@ b@esdisracy of the final product. CGels can bRCT/US2008/075967
prepared with a range of viscosities, fromthick or
hi gh viscosity to thin or [ow viscosity. These
formul ations, |ike those of |otions and creans, may
al so contain solvents, emulsifiers, noisturizers,

enmol | i ents, fragrances, déesﬂcglorants, preservatives
and ot her active ingred t increase or enhance

the efficacy °E1-#@‘f@ﬁé@@'et@{lé}%ﬁ)tgﬂacrbha':ébgi_s are thinner

than creans, |OTIoNs, or gels an 0 not contain

eMdUﬁ@reo’sU -(R)ephienyl-efiytaine)-edetc aciof methyt esteai21.7 g of a
ers, zer ent s

solutipf i EXG B, Wag Bbrbl redRad WE g neS Takar o B amL of

waterddid MEateQdt eefl ®0for 1B3NRurk NURASAPleBOMARE enikiife was
efficacy of the final product. Suitable enmulsifiers

concergrated eindar tasticedipressuraland Aheli eldserrepapol was edged. The

resul iﬁgﬂbgegﬁﬂ%? Wégr}ll eednéhﬁ? rlbégéﬁfl oﬁg/ﬁﬁhéﬁ %ﬁ&r%gggéll then dried

undeetdtiticed Préssife 36 pasvade 2. mgbeateatutte dé@mpeenear et h- 20,
ceteareth-30, ceteareth cohol, PEG 100 stearate and
glyceryl stearate. Suitable viscosity adjusting agents
include, but are not |igteddag protective colloids
or non-ionic gunms such a‘s—ﬁ@oé'm(yet hyl cel | ul ose,

Etagk ha(rR)mmhen‘ﬂeﬂm/S)hemm}dmbvafﬂ B-ictmrele-5i( 1 H pearboxylate

A SRR or - (o s B oot abish (25 9) P mL of

tolueﬁéjWa%' r@%lté’c‘j o0&t | WBQh@gﬁi’U Sﬂ%q%%a%ﬁtépéﬁé‘%r@t\m% solution

'ul ose, ethyl cellul ose, I'yvi nyl al cohol
of a”xridﬂyamaetbylr)mamemw aglet éUISiIIRateNo. 5,071 999) in toluene,

was UGN Ao Had e pTRIEl WRR SRR BTG, 14 BT then a

95°C 56i f 2Bbart sAftércdddiifg, thetpratigct\Was bkiradted vhﬁh 2 amnuso@ b€20%
anphoteric,_ionic and ani oni ¢ surfactants.

citric agigrsllidiononEhe Eitiiaeid soldioneyas dﬂmt@ddwktb?%mL of isopropy!

aceta@%}é’@ﬁ{h&%&t@% wf%h%@t%l%%ﬁ%gﬁpa SRl Odf%gggar@cuog in 120 g

waterg enanhd@ugﬁlsf shdkeyil Toet layas, wemﬁpaﬂawdoayd the aqueous layer
hati dyl PG di noni um chl ori de, anmoni_ um
was @%@Cgﬁqwagﬂﬂfvﬁﬂy Banlpefl iger@ryl @‘Pﬁ*tﬁtq th% grganic extracts were
combfr%d"‘?'ﬁ@fﬂs‘ﬁpéd urdet Fé%%e@ {%quétté pﬁﬁlld@ﬁh%%hlgHWa%rtﬁen
not mted to, antlmcro s such as net hyl paraben,
dilutepreity l panabehiMesi o prca/uﬂej14(bgr(z 00% weid) of iahmltltle compound as

formal.d e, as | ], ,as physical stabilizers and
a 3073%&%%95@%5&*%%”@@% tamin E, sodium

ascorbate/ ascorbic acid and propyl gallate. Suitable
noi sturizers include, but are not limted to, lactic
aci d and ot her hydroxy Eﬁm&& their salts,

gl yceri
Sui t abl e

| 3o bamacﬂ@rw M@irb%@é ,oncmivgfédewbon rm lgcq m%nw/w in water) was
i sostearyl neopentanoate and m neral oi Sui tabl e

addeg ta griapeeyedaactonl dhe produa & ExeipieAS (ﬁ‘§t5qa Hotd@ 299 wt%

solut e AR bk dbelfolcta SRRl P

carbd‘xgrawl(’em BI’g)Ig)rlﬂMG@H,decﬁcE foiEiwéd by beeOb rinse (37 g). The
abrasi ves, absorbents, anti-caki
mixtuge wastheate é&lygd%ﬁrﬂ AlrPSRNeY eé’é%g@%oge&‘s(ﬁpl RRyTRf ¢ hours.
(e.g., W|tch hazel , al cohol1&nd herbal extracts such
as chanom | e ext ract), bi nder s/ exci pi ents, buffering
agents, chelating agents, filmform ng agents,
condi ti oni ng agents, propellants, opacifying agents,
pH adj usters and protectants. An exanple of a suitable
topical vehicle for formulation of a gel is:
hydr oxypr opyl ceI I ul ose (2 1% 70/ 30 | sopr opyl

o o o . ~NnA = A NN N 1




10

15

20

25

30

Phar maceuti cal conpositions may be fornul ated for
release at a pre determ ned rate. I|nstantaneous
wo 2000a3a3nay be achi eved, for exanple, via subPCTEs208/075967
adm nistration (i.e., admnistration by nmouth in such
a way that the active ingredient(s) are rapidly
absorbed via the bl ood vessels under the tongue rather
The mixturewvas filtered itlgemlgh\teYlﬂtGd?tiI)er AdrHYHLUG o & eéga'ateeed trademark

| ations (i.e., formulatiops _such as a ps.l
of CelfPtadtots Eauvenvicibosrndsis, SR E 6r sedaydh 200 mL of
MeOH &b $R&Rdek s’tﬂ&t’idﬁ?cérﬂgfn% 2819($df thel t|tFéV&dFﬁpound
adm ni strati on) e adm nistered by, for exanple,
oral, rectal or subcut aneous i nplantation, or by
inplantation at a target_site. .Ln general, a
control |l ed rel ease forn%ﬁﬁ-@—%aééonpri ses a matrix
EtRN488R axatidightBrpyaelaly 3-elbgirbleesaf)i@ifb@ithte dibenzoyl-D-
absorption 1n the gastrorntestinal tract (or

inpl antation site) and ta@iedgalhr ovi des a del ayed

? %\tpéeo‘?@? 81a f(g toqgrﬂgﬂ h%%h)?&g)ﬁﬁﬁélp?%ﬁﬁ@ﬁ)}olg%(m? ca%&ylate

(~11.28Uswaimiie O veas Rebtedrs60°CorMo this Wascltidat d e@latuor@beD-
active ingredient is continuously rel eased over

d'benﬁevlt%ﬁr& agig mong-hydralm 6 Hne 9) gissolveddn MeBHy591 H@'—* 95 mL
t I

rnsol BREAREYNLErBUPR s SlARE B A6 REY BREime

crystaliizatiom adveiriede rensesitirg wasngmmled ta 18%L owet 6Xioard, ewel the

produ Siescallegied: b Biration andarsedaith MERE! ¢ srBiBhy The product
was dr%sat 4]07-45%' kS pro%ll’d?éﬂ doyBiltRe ‘tlﬂ@%oﬁﬁibuﬂan%tﬂtammﬁl analysis

prepared using well known technol ogy and adm ni stered

of theb&}bz{d@rlvebt\emﬁBeR aafyH1-beszyld-etyl bem}tda@mctu:dOB 4-b]pyrrole-

1.5-dASOlh, Pl B Poub o BrPIe it b i FeibobR 2P
prote@thgmwtcbftthé, préd\ebt Ry |ﬁb|§9te@€thbt @\@e&bédé‘thhés obtained with 99%

erably the formul ation provides a relatively
enan € /KCERS/el of nodul ator rel ease. The anount of
nodul at or contained within a sustained rel ease
formul ati on depends upon, forexanple, the site of
inplantation, the rate ng@ﬁg Agt ed duration of
reIease and tPe nature of t he condltlon tP be treated

conbl ni ng t he actlve [ ngrtt(s) “With amatrlx '
material that itself alters rel ease rate and/or
t Aocugblutibre ol 63 Rf6aR emerahydre dyrblef’ é-bjpatrolagl-catbexylic acid

e ol RASERE G TP F B P RS S e

(52g, qoﬁ@%lé) @RdFhe FRRIUNE Was(dbired 4tGDbABIEM S raftRE fér Phour.
manner of addition of plasticizer in a coating, (c)

Sodlum@yamb@ohytdmde vaslthemgddeld eandsthesmodtiurgswas stirred at room

tempEEhTRIE; TBLA, MALBREMS s o BhoRL 40D, biGacted ity

dlchldfbhfetbﬂaneﬂgﬂ x 06D rpl).0TheidaeniSINEd BFgdrid ByRAS GR8SWaKS (Na,SO,),
t hrough the coating. The anopunt of no pl ator contai ned

filtereg ang eprsceatr@ted t%llrofvéteet’@eélﬂecqqm@mdon Fi BibER 430Qi g, DMSO-

) 5 b TR ot EheSeTEmo et PACLE Bstes b2 ae . 1 10

2.71 1%!)&264543 @rst) (tnhez nlz;tthgz(safs e soorzlosien 1t19) b65 1.81 (m, 1
reated or &)event ed. The matrix material, which

H) 1.42 54149 (rayO oY) My MbtHEErA28-a control | ed- rel ease
function, is generally any-1fgterial that supports the
active ingredient(s). For exanple, a tinme del ay
material such as glyceryl nonosterate or glyceryl
di stearate may be enpl oyed. Active ingredient(s) nmay
be conbined with matrix nmaterial prior to formation of
the dosage form(e.g., a tablet). Alternatively, or in
add|t| on, active i ngredient(s) may be coated on the

Y o
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nmet hacrylic acid copolyners, nethyl nethacrylate

copol yners, ethoxy ethyl nethacryl ates, cyanoet hyl
woreaobasqiyl at e, nmethacrylic acid al kam de copol BeEDS2008/075967

pol y(net hyl nethacryl ate), pol yacryl am de, anmoni o

met hacryl ate copol yners, am noal kyl net hacryl ate

copol ynmer, pol y(nethacrylic acid anhydride) and

gl JaR oBéthexwwdy¢@yeobcp©dLMp§znrsl)e ‘Bodrouxyticiaeis teft-iutg ester

(A RTIEABar4IaBeY Be Ruearef s WEaphbee. ) RRUROERS| Ay "Praperatior

. |
of27C9td%ab Meld[@%]@abﬁe @bgaﬁggﬁmgm g@g ég mehéch

provmjefea wmmawwh@bcmayl beges@vedtbyrmmao@namy @n a chiral column

ructio tive acr ners i.n
orbyffr 'ﬁgg}%llnc[gy%allllzaﬁg 8?5'83 reMBAREA rgr{) r&e\grlp s?ta ‘et al.,
"Subdlitsteat@gadbiciddalRah¥ TRIrFatives"c U SBpatent PSBHCARIRANNmBEr
i n _conbi nati on depending on the desired rel ease
200584161608 (2@R%eor di ng to the manufacturer's instructions.
The physical properties of coatings that conprise an
aqueous di spersion of a hydrophobic material may be

i nproved by the additi oExampiazor nore plasticizers.
Sui t abl e pl astl Ci zere[ flor al k%l ceI I uI oses [ ncI ude,

t gl E%ﬂht.&h bf ﬁtteeprotdﬁbp% gk%r@ptefﬁé @@FM 863Frftat )ﬂa MeOH (450

Suita 'asticlzers i C po rs i1nc
ml) wberadehedrqnjuepusﬁﬂ\t HEI ammrre)st'létnes nextate waststlrredtatlroom

temp%riatt@%:c?m?&g%{ Ié'i?%'t%%% rﬁ{eﬁg@ itcéﬂgyt%ts%@(g%g@ %lggtﬁge/ vacuum. The
re&dmﬁ’é‘W&%‘t?éa%d AP RJuedius M IAOH & 8bidh a pH of 9- 10 The mixture was

Control l ed-rel ease coatings are generally applied
conceryraigd ¢@ dnnessorldie crodamajess! wasiphritied by chporagioggaphy

(eIutl%g@tfw rr’rnwgyrec% %}33@ égfl & ‘if/o @EQQI"TLP c? Bﬁbfcg’rqethane) to provide
the tifl @ebﬂnlpbahe "Rl NpARE(300 AL @emw @&h%tz EtOﬁE(Sm angy) 3.31 -

channel s may be generat ed’ by known net
3.43 (mcl giSntP ¢ Be’iCa(amil 1t HB. B2 (d)rv(jémﬁfi de, 1 i'rerg&&rB 01 (m, 1 H) 269

(oo, JRLAL o7 W P R d0SonY Bt £ 35080 P2 T A% Th) 1 82

- 1.99@net Hor nmgg(mrﬂqfei@ﬁ i ncl ude hydrophilic polyners,
such as hydroxyal kyl cel l ul oses (e.g.,
hydr oxypr opyl net hyl cel | ul ose), cellul ose ethers,
synthetic water- squbIeEQ I (e.g.,
pol yvi nyl pyrrol i done, ed

PEaRi0RR)PH-(4- btcbrdoﬁmemd &mewmmteen@r@mdebom 4-blpyrrole
wat er - sol ubl e pol ydextrose, sacchari des

o Ng xR awel Al deamasin A (2ad05. ik 4raalels] 4%@%@%:19 (5.16
9. 208 e igF Sz BRI PlonE b Sl RATS (B80S0, TRy ale).

racemiet2)'dsis &lipte ragphidspsencd€ls t'rbibaphthyl (USOH’ag e®1t73h<bmole) and
. 3,845, 770; 7 88, 864, 4, , 337
Sod'uahﬁergbet%'d@ﬁ S X820 BRIt B yedinsg0 i of Gl and
heatddYoOHBE Grﬁt%r%ﬁopﬁ 6%6@Fesd‘?lﬁ@%xﬂ%é AR ook Rﬂroom temperature,
conventional technology (see, e.g., US Patent No.
diluteg \@Bsmw)and:exttatéed withrgiceranetbene (o) ether e¢rebmed organics

ations component s t her epf be.fo
were P8 GyBH 5tm SNfaEIRERE 3ad Lonsefates Tl dliuls B
ch rorﬁaﬁgﬁa&gﬁ(elt&m%mltr%%|xt41r§%45§élﬁ/ledl-l w aldﬁp&or’n‘ét%)% ?rowde
28, 143; 202, 128; 5, 376, 384; 384,

the tits aarmpereg. SHEANIRLBOO MHB1EDSBY:S BRre 432507 3(13(r8,921 H<)18441 -
5, 958, 456; 6,039, 980; 6, 143®53; 6, 126, 969; 6, 156, 342;
6, 197, 347; 6, 387, 394; 6,399, 096; 6,437,000; 6,447, 796;
6, 475, 493; 6, 491, 950; 6, 524, 615; 6, 838, 094; 6,905,709;
6, 923, 984; 6,923,988; and 6,911, 217; each of which is
hereby i ncorporated by reference for its teaching of
the preparation of controlled rel ease dosage forns. In
addltlon to or together mnth the above nDdes of

o, . o
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certain aspects, P2X7 receptor antagonists may be used
to inhibit the binding of |igand agonist to P2X7
WO 2@epsas2in vitro or in vivo. In general, sucPCTES10081675967
conprise the step of contacting a P2X7 receptor with
one or nore P2X7 receptor nodul ators provided herein,
in the presence of ligand in aqueous solution and
6.46 (mﬁ%H)@lo(Dtt('m i To0H$ 3et7h@iddi, 929 duirt7gld.@ Hzor Hb) udPridt, IE8IN .3 Hz,

1 H) QoL ) R B J20 0 S QHEch et v At SE 2:32 (5, 3 H) 2.3

-2.2zf§gftﬂ)e|n88L@9%l(iffﬁr1 HﬁXK/IS R PEJEadigy ed signal

nsduction (using an assa prOV| ed in Exanple 7).
The P2X7 receptor may be present in solution or

suspensi on |n an i sol ated nenbrane or cel

Synt P dé}ft ured or isol ated cel
Wthin certain enbodlnengﬁambhg P2X recept or is
eﬁgressed by a cell that present in a patient, and

eqPuRRAEIdsANG pr@ﬁ;esge%ofbtb@ynwntuoat withbst etiasiupdessieod by

rofrcdloeWifie TAEMYD oS AT a0 g adanTsfhiph b and no

a limitag@stuppretheadyptldfitite dfvehtienani mal at a
therapeutlcall effective concentration that is 20
mibYeaFcPtaerwse Id§§§”bqu repelisifovare earried 9yt ugder ambient
l.es o al r
cond@é@%@%@bﬁ&hﬁlnégﬁ%Y dgﬁﬁ%@ﬁ@@ ahn#ﬁﬁé ere%nm%@descnbed
“coluthestapmeatography” raéémflasfrecumeatbg&tphyscdree@ ouhasmg&lllca gel, a

techqegp-kniuidndacse PLEETAtATKY ifire Bt LotgAF Synhag's.

herein are nethods for nodul ati ng, preferably
reduci ng, cellular P2X7 receptor activation and/or
activity, such as signal-transducing activity (e.qg.,

cal ci um conduct ance) . S&gh nqdwlation may be achi eved
. e, . . . .

by contacting a P2X7 re ither in vitro or in
Vi v @3aRISR 6 8R$- 50N e Y-8 -(@RBLORG B rRi R P Y igHeo) | tasrainy-4-
under conditions surtable for blndlng of ‘the
modul at or (s) Mlectatwdrepysial %
generally present at a con%ﬁatratlon that IS
sufficient to alter P2X7 receptornedi ated signa

t r ari8dR(3S 08R»S-rdethyi-il Het(Grexeyridarire] (GeHeplishersi-4be
present in solution or suspenS|on in a cul tured or

i sol at ed cel IY)OctiwEERRVEROIQI3.4-RIDYITO B-GXideri n a
patient. For exanple, the cell may be contacted in
vivo in an animal. Mdul ati on of signal tranducing
act|V|ty may be assesse xbmg@g Acting an effect on

] vrroﬁg]]B 4 B{Bvrrole
t W@%ﬁl@%dﬁ%&ﬁtd \)(/!aé bré@éfeé'atc%n‘b@rﬁgg tbethSé &%céémn%d in

detectln an alteration of om e. , paln or
Exaniphé Mnﬁamtttut}ng)# 4adttutotr@btph@®wh@rt1rfbdtbédmwbehzm gl NMR

(00 R R B e SR AL peE Rl GO 17 - 423

H) 3@?%@1Sfrﬁf13¢1)t302@ Baj5 @Mt1 5208 - 9d5UqW”I)H Pbatd yz%;tl) (m, 2 H)

topically, and are present within at |east one

2.58 f 2dnof2 Hhe.3nisnBIHWhil be 2026l (Maf iHg! B2 XM, fdde pulsr (M+H)" =

357K§%9nal-transducing activity. The present invention

rther provides nmethods for treating conditions

responsive to P2X7 receptor nodul ation. Wthin the
context of the present invention, the term"treatnent"
enconpasses both di sease-nodi fying treatnent and
synptomatic treatnment, eitkeEr of which nmay be
prophylactic (i.e., before the onset of synptons, in
order to prevent, delay or reduce the severity of
synptons) or therapeutic (i.e., after the onset of
synptons, in order to reduce the severity and/ or
duration of synptons). A condition is "responsive to
P2X7 ‘receptor nDduIatlon if it is characterlzed by

- . - o o AN A o
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dystrophy, diabetic neuropathy, CGuillian Barre

syndrone, fibronyal gia, oral neuropathic pain, phantom
WO 209B/0pABN, post-mastectony pain, peripheral PCT/US2008/075967

neur opat hy, nyofascial pain syndrones, Ms-related

neuropathy, H'V or Al DS-rel ated neuropathy, and

chenot her apy-i nduced and ot her iatrogenic

neuropat hi es); visceral Egample (Buch as that assoc:| at ed

29 R.08RIrO-mE Sxahyd ey [T Eﬂ) vli 11 E)lp*%envl -4-
pancr eatiti s, int esﬁfqﬁﬁf_tld%*3§m28§9| ogi cal disorders
(e.qg., menst r ual pai ySHENOT F hea, pain associ at ed
wiThegyeductiof Exeatge 1p9a(4n54 ghil 2:6i mmede)y B(:Zhb)apyndazhmme @.41qg,

0 tls endo eart a| n, and abdom
25.2 Blgicle). SoeCParE (a0 o 28rdania 8 b bales3hm pRgate (5219,
37.7 kPRI pRBAs dSHIVEE S BBIrAI oMRIINGliNeCMd Réated RAIS0°C under N, for

resul ting from periodontal disease, and pain due to
48 hagepit &he suixtyse yasneqaled tﬁgrQﬂﬁ’@ﬁ%{ﬂpe@tW@d dpeted Mﬁbh%aﬂﬂeﬂ 5 ml)

and fﬂgi thré\?@g?ﬁlgﬁfﬂ%ﬂﬁgﬁgﬁﬁ@g régﬂg@le& ﬂggg ﬁ@gﬁﬂ&#ns-

Manvﬁlle @orpdﬂamjraﬁblénmuwwedb) t Eine filratd aadasoneentrated under
gr ai ne, npor omandi bul ar Tpal n and maxillary sinpus

redqug], p{pss%rtebﬁﬁg hei residye uag ParitRd By, cRgmatagraphy (eluting first with

dletm?lé’tlﬁ‘ég%lmgo*b {&ﬂ ﬁ&ﬁetﬁéﬁ‘ieﬂ tRSTS 8fEkiBh ‘%\ch‘é‘,‘a Hlxtﬁ?é ¥E5A e OH
amage, 1Nnc ng as pain associ ate

in dlcpmrormleﬂ'raade) e previdi #w@ it soripognd, 2+Q4r \{ésaﬂlﬁaapﬁent and

meth}% Mﬂﬁé@o pﬁ%cfﬁxq %i?l&?gﬁg gﬁ%}}ger IIPpyerljrd"zj—}tzln -3(2H)-one.

'H NM%@QB?{;@% 8 agfbtgrﬂjgfgd%%—w:ﬁ' Z(")?—FA gl fﬁb‘? 7.65(m, 4

inoi dit'is), causal gia,
H) 7.5k (a,i =84 & Hae R k)i h35 (d@rddaxla@pdfm 4. @ZH&H Bl) @edit (dd, 979.49, 1.70

Hz, 133k BATH, 18 R o) Bl 2t iy oS <2 BEdipeiLp 26 - 3.38

(m, 1"HU3.001-38. ﬁﬂ?mG@'maZJSS %Wﬂﬁl&l@z 4@Sé”33ﬂbt2'ﬁ) 2.29 (m, 1 H)

neur al gi as those mention
1.89 €209 (ﬁoblr‘—@c'm bz, hdlje ME‘g(M+H¢ =aBl &l Thesohd ¢3aR, 6aR)-2-[4'-(5-

meth —Ehn%l %ﬁgatgoqﬂgrer}glrgf%g ﬁpyrgql op¥t h@{%ygl all]g?ﬂliupry?ildgzm 3-one

obtalrhét! erewsd al rﬁemlﬂgfrah@é of ZOMZIDHF’(E (6@(9”)61' gi a, mandi bul ar
joint neural gia, Mrton' neural g nasocilia

né\,temajivgly, Har)- Z%c(ﬁangtfwl heé@hmgrmnrrgnl<d3 fd b]pyrrol-1-yl)-
oioneB 9905 PSHRLE Spag b E19BR G ARSeBTE I i e prepares

accorﬁlegl@ftherfeII@Mag recedureuscul oskel etal pain; central
nervous systempain (e.g., pain due to brain stem
damage, sciatica, and ankylosing spondylitis); and
spi nal pain, including rd injury-rel ated
pai n. Further pain condEQéH] le ¢ at can be treated as
des Ethyb ¢80 R Sa&)haxabydibeyCbkn]8 dtb]pymaiens(1 Haarip@iviate

odBRkpgienor Eermsar ALLE OIEESRE ki era romtinesh pac

cooIeB%'ﬁOQa' 54 13_ &-a 20 RO HOSLRRIVAL coBR to (?’@ﬁt'heﬂaé,léwlg added
henorrhoi dal pain, dyspeptic pains, angina, nerve r

to thepsalhslurryoang denbiphasicaaaciort mdddre wasrstierd N@qrolmdy at 0°C

After B g TR e S oRRle) SRR oL L et Y o Extracted
with CEiEL [ ed)t Thaorgamieeayers stk Foatbimed Bnd @olcenttdted under
patients wi th bone cancer), pain Sand i nfl ammati on

)
redUC@sﬁsQf@s&lﬂr@dthm Was&ﬂom%tqblémﬁ €1.6 &) do pravige 886 grefiec!9 wt%

bite, spider bite, or inseg2-sting) and
traunmaassoci ated pain (e.g., post-surgical pain,
epi si otony pain, pain fromcuts, mnuscul oskel etal pain,
brui ses and broken bones, and burn pain, especially
pri mary hyperal gesia associated therewith). Additional
pain conditions that may be treated as descri bed
her ein i ncI ude pai n assom at ed WI t h aut 0| mune

o o Y Y L o o N
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i di opat hi ¢ t hronbocyt opaeni ¢ purprua, eosinophilic
fascitis, hyper-1gE syndrone, antiphospholipid
W@ 0daire2 | eprosy, Sezary syndrome, paraneopl BGI/U82008/075967

syndrones, Mickl e-Wells syndrone, |ichen planus,

famlial cold autoinflanrnatory syndrome(FCAS),

colitis, ruptured abdom nal aortic aneurysm and
solutionldf ippdaduch ( §BOP6Yysf uncti on syndrone (MODS). Al so

i ncl uded are pathol ogi ¢ sequel | ae associated with

i nsul i ndependent di abetes nellitus (including diabetic

retinopathy), |upus nepﬁ&@@%ﬁ?YD Heyman nephritis,
ot her

nenbranous nephrltls an orns of

sen3|t|V|ty responses, anﬁ |nIuannat|on resulting from

contact of blood with a surfaces as occurs,

f 6 £vesed eon@inihg 9, £xibrasouashasl (12.48\y, QtO @@uuvf) and cesium
bl ood (e.g., during henodialysis or via a heart-| %/
o,

carbofaie (104 Bo2-Geauwas, addedabeqrpdueion Emanﬁpleé&(ﬂﬂasa

2005056 4RUE T ERLBRPY B8 7L ALBEHR B 5. DBt soon

was mestaredj |ala/§e|@erawwsyée by @fiixing XesrgpldK{0.97g vo. 067 @qn)tami
her artificial vessel or contalner surf
palla(él@mg(”) a@@tﬁt@ (@8R4 04249 8¢.) @odidesassed after wnigh 117e§r9 of toluene

éqaga nsfusi on tubi ng, bl ood storage bags,
was na@ﬁertggs pl at el et pheresis, and the like). Still

f Thelwatalgsinstilttiomwas Bateduy thevéssehtontairing the A

ul ators fOVId d herein nclu di ovascuyl ar
dibroGRBiRH VS CeBlth CHPORARIATIBE R el o EagaTPIa thlbycand the

mlxtu?@(/\%*érﬁélatéé ﬁi"gﬁ@for”i)@ﬁ&fr@' alhe mh@irel w8 cooled to 20°C and 80 g
heroscl erosis, 1schem c heart disease,

of dlmerhmrmr@was adided. |Tﬂﬂjeue§zultlagrmw<wram§t3’rad aindithen filtered to
ure; ..Ocul ar dISO

remo&? ré}%tes Ng?ﬁglr%%{ t%g 88|U§'8'P a\éarsscctrbcea ra eoS uné’er reauced

press@@é‘éﬁé@lﬁl@?@g@@é ak.pUriied b@/scd’l‘@%h%@m@ﬁig\lspfyto yield 5.65 g of
condi ti ons associated with progressive sorders,

the titleePm@PHEY: but not linmited to, Al zheinmer's disease,
Par ki nson' s di sease, anyotrophic |ateral sclerosis,
Hunti ngton's di sease, Creutzfeldt-Jakob di sease,
denentia wth Lewy bodies, traumatic brain injury,
spinal cord injury, neurotrauma, cerebral anyloid
angi opat hy, and encephaEKﬁE&i_éE i lepsy and seizure
di soigey53aBWH4R P _q0der 4 NQ
synd S,
t errpor al vﬂhe)ezarn\ldrepvrmiaﬁa h@p\arcﬂe{olﬂ ld)-carboxylate

S0t e N R Bl a5 o

hydro%*)ﬁ;@inﬂﬁh’é‘ﬁ PLYGRHBRS 0.118q. 704 0l gabpﬁétaﬁélg?ﬂﬁ E8BoRSL(28.94

| so be used to prom)te neuroregenera 1 ON,
mmolee At3%¢4 .y imtdi8ag etidininyfasnamide (D) was texad akamhiens

rermp&EE: v iR RS et R et PEL bePlet T3 &1 5 o of e

produfbt @OEdgmleamD (@00nNigt infidlEl .00 @RS 238¢ oF b@fasdlmbdﬂmate
such as cirrhosis, interstitial fibrosis,

(170.5 aermele, drndd Q@Mndﬂéﬂ@w@f 3%)(@/r§132|ﬂ9ﬂi9r(349 86 mmole 1.50
ca) AIITENGE 236 BTG PS5 ARSI BE Byt T esting
mixtupe agisatdoxysinatet rtberlﬂh)aatedt tohf40°0r fot aboutot®hotns,. Afteri aboling to

di sorders; cancer; nsi r enal rder

BmbiGi TGS WS RIS B2t DR R B0 G RE AR T 3b0&S;10%
meningitis; varicose veins;23wscl e degeneratlon
cachexi a; restenosis; thronbosis; cerebral mal ari a;
di sorders of bones and joints (e.g., osteoporosis,
bone resorption disease, |oosening of artificial joint
i npl ants, and others |isted above); epidernolysis
bul | osa; ocul ar angi ogenesi s; corneal injury; cornea
scarring, and tlssue ulceratlon Nbdulators prOV|ded

o o o o . Y a1
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I NOS i nhibitors, p38 kinase inhibitors, integrin
ant agoni sts, angi ogenesis inhibitors, and TM -1 dual
WO pwplosd1ar s. Further anti-inflamuatory agents PEUS8/075967
mel oxi cam rof ecoxi b, cel ecoxib, etoricoxib,
par ecoxi b, val decoxib and tilicoxib. NSAIDs include,
but are not |limted to, ibuprofen, flurbiprofen,
NaClsajutiore The mindpreoxas fikediduorediovedxepas saltoahd tiad aqusous

phas%y@g}%g%‘%aeg ,qusfﬁé%;n@x"’tpd tq"&) nBr OSt(ﬂitﬂ}Pﬁlﬂﬁd&aﬁfTHF The
ombﬁiﬁfjﬁﬂg%ghceﬁmr\ﬁé@thﬁﬁlvﬁéﬁgd \bi@rﬁ @Q%OF\Iﬁ@i Sélgg!r)]h' Bx384 g). The

sul fasal azine, tolnmetin sodi um
orgarhy ghasg plascongeninated@meler Iredgceast prraSSiunBsarabeza@tI $203 g) was

aoced 3R G ol et Pantertited RVAT BRAC et Rt B AR Aeging

additibHat MIEOH Eagle tisakbbstehef weresesdledso 8eC! teyad] &¥d Washed with
acid or aspirin, sodiumsalicylate, choline and

cold Ma@irbsThenresuliing pelidssweenigarsferad 40 8, vagyumeovernto yield 35.31 g

(810l o e S B R Bp R o P B 30, B A RVIR Y406 g, M O-
d6) 6mmnhw(s 3arm;;i 19183dml880(m 1 sl)uz aol(@ddiq{eam i1 7, A28 Hz, 1
i nation therap

H)., 398rer )y S &gé«m@wh@eﬁ%(d%sfagea Db oS b 2o, 367 (s,

t f t ,a.ig'@i ept n b
1 H)’?gdipnﬁ’% III? exaﬁ%ﬂeﬂp 66%&% manuf act ur r‘l?s(ﬁi @t’ F/ugt4'|7(’)r1is,51 Hz,
1 H), 748 (tEi REPsI7G 384 BlzPed), Ré3er 260dm, UrHE a1.6&(dy J=8.64 Hz, 2 H),

8.06 {{fnraca it Hoon FANTC AmRT A Rue "0l 2BaSinde 18 7e(CH3),

28.89 @Hat Wﬁiqt:iizilea(ﬂ?@g@ﬂﬁpfi 1bhe @), ‘1'2&“876?@]’?} 9Dy%. zaig(i*flli)

requi'red to produce erapeuti c effect
126. Q?e(@r)e 326 89r(Ct|-ﬁei B0 06rtin )t ihéi 8pdH)c 486 B 7Bt 38§ 8 (C),

139 FH a0 alat 8755l AP O omi nati on or

conmbi nation treatnment nmethod is | ess than the maxi mum
dose advi sed by the manufacturer for adm nistration of
the anti-inflanmmtory agxampig fhout conbination

Aovridazin-

1A, and hi ghly preferablﬁzH) than 1A of the maxi mum
dose, while nost preferably the_dose is less than 10%

of MhdUe:Rfi the rediic oh sxpawtie B (70 gmhiifacomebrn £gfe HBr in

at
acet G L0 bt BE 130 bl OGS e B0 8l e o
least BUtburaivdile rhénitdred byeH RO amenfsig fortcohiptetitrs aghearmedotion is
of nodul at or conponent of the conbi nation needed to

complaiRi Bicmieeds SHPIE oTasroTRH AR A b KiliesuBE MagH (1
mL). e BRERES Bb0RRs Wit din A E cIREREEY gffRRoh anais

washadWith ﬁééiﬁMe‘@i—l @50 LD AWk ef caMe |§ oﬁ‘iéd in the vacyum.oven at not
anti-inflammatory agent is acconpiished by packagi ng

moredhan 6b° e eromidie the titescampoone (625gp94.8%).
anti-inflammatory agents in the sane package, either
in separate containers within the package or in the
same contained as a m'xE;ig,e] @f 1gne or nore nodul ators
and one or nore ant| - n ory agents Prelfer1red

. X ! g 10 3 Y i
as pi I'ls, capsul es, .Oe r |ke) In certain

enbodi nents, the pa 3 D% 1 abel beari ng

i ndicia indicating that the one or nore nodul ators and
one or nore anti-inflanmat @4 agents are to be taken
together for the treatnment of an inflanmatory pain
condition. Wthin further aspects, nodul ators provided
herein may be used in conbination with one or nore
additional pain relief nedications. Certain such

medi cations are also anti-inflammtory agents, and are
listed above Cther such nedications are analge3|c

e . e o,
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pr ohept azoi ne, properidine, propiran, racenoran de,

t hebacon, trineperidine and the pharmaceutically
Waewens@aht e salts and hydrates thereof. FurthePCT/US2008/075967

specific representative anal gesi c agents include, for

exanpl e acet am nophen (paracetanol); aspirin and ot her

NSAI Ds descri bed above; NR2B ant agoni sts; bradykinin

aﬁbaegstiﬁread solution iof thegpaiduet agExarspleatt (t280 g, Sdrismmol) in

aimefiifatalinEedBhBErc Do addod BAot G s Giaaueous fusialigyde
(7.2 riL 204 299Rndl 3. ? %bﬁrv)alerﬁﬂ' BAdWEY %9‘%%d|um trlacet?xyborohydrlde

pent azoci ne/'nal oxone; neperi di ne! | evor phano
(20.0lyy A 2B mpindInd.0 émdvajemspxhiﬁhe mikame avad stirsad asmam{yﬁ C for 30
. oxycodone;. oxycodone/ ac no hen buphi ne and
minu G AESHENED 1 S1ar iR et QB0 Prigdlcglution.
The rRRIrE SEEPERte8 93 AU HCISY @hn@sgfﬁ‘lm&“é eqERRRH!S) éhd stirred for
receptor antagoni sts an ounds that bind to
one haxid. ibbunixturefwaa)adjag@dgatmﬂ9dh+/c|Ol.ﬁnm:thailri‘hélaQH smfnr‘rds The
. pentin n regabal.in. ,Representati ve
mixto 6 38T RET ARLR BT i dhadc T RET ke W os washes) with water
and dﬂé@%%t\%cd%%{/&?ﬂt ) t:“l%' $HEQIdEERE 1R ey L§1‘d5|_n[4'

capsai ci n receptor antagonlsts ergotam nes and 5
(BaR,@gaﬁ(étmethglh@b(ah;gdr@meh[Ihérb]pymola‘t(ﬂ#-b{yda)m 1'-biphenyl-4-

zol_matri,pt an i zatrjptan. Wthin still further
y”pwﬁgﬁgkﬁgg%WHaa?Qféég’856¥Pbed herein may be used, for

exanple, in the treatnent of pul nonary dlsorders such

as asthma, in conbination wth one or nore

bet a(2) - adrenergi c receptor agonists or |eukotriene

receptor antagonists (e.g., agents that inhibits the

cysteinyl |eukotriene CySLT1 receptor). CySLT1

ant agoni sts i nclude nontel ukast, zafirlukast, and

pranl ukast. For retinal _neuroprotection and treatnent

of ocul ar disorders, P2kram@iehblor nodul ators may be

admi g} R1sH BIR)8. BRI (B- SRR et i Ry -4-

exa mpre, oOrne orinore or  4alt ayclit Ia T pros

rel ease, an a;h)mtahvkﬂ&bpwrdlm[ﬁo@b]uvmw@ﬁmxuﬂe of ATP to
adenosi ne and/or an agent that inhibits Ca+2 infl ux
into retinal ganglion cells. Such agents include, for

XM fon BLSRASTHAGCForh Y 13%?;&1@44%9%9% TRCKY(80mL)

r ecept or agoni sts, ectonucl eoti agonli sts
and Me@l—b(ﬁﬂng_)a/gaaﬂreataddmmwmfdmgeepnemxuda(@,@omsis&% in H20, 53.8

ol € BT AR S ALl Culef ‘Bl ey Toe bk Gl Mebdofoentratea

unde.ammed %@é@@ﬁé t@AGMETUDTIAE wWAilE Shill 54 Baddl @ibrofThetddfition was
pain relief nedications can be found, for exanple, in

Ioadedmtﬁmw&e\m@x SuperEtasticaiiengelioplurhe (AN%@QG Issa registered

naceTERE o ANABEE i, Rt FbAs IFEATBERR LT one or

NH,ORyMeQidMDCMO1Ya /90y itd oyt ¢ed fazier meembtc@mpﬁo@nt (comparlng
reduction of the dosage .of each therapeutic ag

with Exaoplectd) es the BitripeodaictnEr MMRI(3Q0 MHZe&M%@)é ppnﬁ 806 (M, 1

). 78R3 T8 e 2 . WA BB T AP 80 Yo T e Hha T Diue <o

J=9, 4034z |1II-$)t 6d7(ﬁ(lp\0390ﬂz M), 549712 *()d' JﬂEEHEBﬂIH-f)aQW@f-GJ 82 (for H),
use in conbi nation thera rmaceut i

p
3.92 £3@8d81.t3 Bhs3-88 - Mfmb%a%a%a@e By ('fruﬂtfr\bﬁ ol gk 2.05 -
e e [ Nty descri bed above.
212 {?ﬂ 1cg-lr)t g?? sﬁgﬁ (@bﬁp él'?gg(r?s‘gﬂ )t'ﬂe ggl tional
nmedi cation is an anal gesic. Also provided herein are
packaged pharnaceuti cal pre&smrations conprising one or
nore nodul ators and one or nore additional mnedications
(e.g., analgesics) in the sane package. Such packaged
phar maceuti cal preparations generally include (i) a
cont ai ner hol di ng a pharmaceutical conposition that
conprises at | east one nodul ator as described herein;
(||) a contalner holdlng a pharnaceutlcal conp03|t|on

o, o o oy o o o -




10

15

20

[imtation. Unless otherw se specified all reagents
and solvent are of standard commercial grade and are
wa@g@dogdishout further purification. Using routPEBUS2008/075967
nodi fications, the starting materials may be vari ed
and additional steps enployed to produce other
conpounds provi ded herein. Mass spectroscopy data
provi ded herein is Electrospray MS, obtained in
positive ion node. Unless otherw se specified, such
data i s obtai ned using a M cromass Ti ne-of-Flight LCT
(Waters Corp.; MIford, fNBhmpieqyi pped with a Waters
600 purrp (V\aters Corp ) ers %96 phot od| ode arrlziy
§3aBr53 '49) i DHH-\a Y

Corp.) versi gh~4 P e ey
Server (tm, OpenLynx(tn) and AutoLynx(tn) processi ng
is used for data collection and analysis. M5

c orenlutignef hecpraduetdrorseanilpillG & g, %Hﬂa”g@oﬁ ig DC80mL)

and \EQR A0 a%as ddst witERfAEEeh RAedlie PRSI, 3qikdn He0, 538

mmol) ange nrixtl Bl wab heatddt56Cafor igno s, Phét?nlﬁtati@wdns caondentrated
an jnterscan delay of 0.05 seconds. For data marked
undeqyjedyicgd pressuieg 4o §p$é’6@||%é/@6599 dAtilg st iRy BrsplwHian- J@?rﬁé"l&'on was

Ioade%r%%ng&@ Pé\@ﬁi% % S%g@ aﬁ%el%rﬁﬁ SA&AL@) X {83 registered

trade@%k phAhatd)godmcaof Byrlldgtcm;t\/ttlscowmearsd Enrted )Nlthaﬂlld4(aH
MeofibEN ) vatanshesiars %vgn'gn)ﬁompgnggt@%wrmw«th
Exan@gt ow% tﬁe?i*aé §&Eéteft4 NPQR p,hérfgg t?pm 8.07 (m. 1 H)

nxtn)pr essmglsu ction‘an
7.70 ghdFPH= .2 N 5N tJ=thidz a4 et)az 50qd| o»8 Hzcap-lt) I780&/(dd, dd, J=9,

4.0 Hed HEE 65 (ol tec? U568t BT a2 6 B S B B 2586 -

S a 8 Wist Bi 0 ec

3.74 gﬁ ﬁlﬂ ?%tee?s%ggmdgq—a)ysoéfh gnl S cor?ggs %gg g|1tqhe2t)ws(m 1)

MS (B&i,hiti= 38npl e volume of 1 microliter is injected onto
a 50x4. 6mm Chronolith SpeedROD RP- 18e col um ( Merck
K&GA, Darnstadt, Germany), and eluted using a 2-phase
linear gradient at a flowrate of 6 mMl/mn. Sanple is
detected using total absorbance count over the
220- 340nm WV range. The elution conditions are: Mbile
Phase A - 95% water, 5% MeOH with 0.05% TFA; Mbil e
Phase B - 5% water, 95% MeOH with 0.025% TFA. The
following gradient is used: 0-0.5 mn i O0- 10098, hold
at 1008 to 1.2 min, return to 1098 at 1.21 mn.
Inject to inject cycle is 2.15 mn. Were indicated,
LC retention tines (RT) are provided in m nutes.
EXAMPLE 1 N (Adamantan- 1-ylnethyl)- 1-pyrim din-2-
yl - 1Hindol e-3 -carboxanm de Step 1. Mt hyl
| -(pyrimdin-2-yl)-1 Hindol e-3 -carboxyl ate Potassi um
-butoxide (2.52 g, 0.022 nol) is added to a m xture of
nmet hyl | Hi ndol e- 3- carboxylate (3.5 g, 0.02 nol) and
2-chloropyrimdine (2.28 g, 0.02 nol) in 50 nmL of
di oxane. The reaction mxture is heated to 110 0C and
stirred for 20 h. The dioxane is renoved in vacuo, and
the residue is diluted with water (100 nlL). The solid
is filtered and purified by silica gel colum
chromat ogr aphy (15% Et OAc/ DCM to afford the title
conpound as a white solid. Step 2.
| -(Pyrimdin-2-yl)-1Hindol2s-3-carboxylic acid 1.0 N
aqueous NaOH (10 nmL) is added to a m xture of methyl
| -(pyrimdin-2- yl)-1Hindol e-3-carboxylate (1.4 g,
0. 0055 noles) in 50 nL of EtOH and heated at 70 OC for
4h. The reaction mxture is concentrated in vacuo,
diluted with water (50 mg, acidified with
concentrated HO ‘to pH 2. . The mhlte SO|Id separated

. I T . R
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Step 2. 4-(Trifluoromethyl)-1 Hindole-3 -carbal dehyde

Met hyl 2-(fluorosul fonyl)difluoroacetate (3.5 nL, 27.6
wornewbp3@s copper (1) iodide (5.3 g, 27.6 nmol PCHD82008/075967

added to a solution of 4-brono-I Hindole-3 -

carbal dehyde (3.1 g, 13.8 mml) in 65 nL of DWF. The

reaction is heated to 85 0C for 18 h. After cooling to

rt, the m xture i s di | utEexcamplet? Et OAc and filtered

) The ceI ite i s We

dr| ed (Na2804) fil Engﬁ,ddaﬁ@@(mggﬁéat ed to gl ve a

brown oil.Purificati y sitica gel colum

chromat ogr aphy (gradi ent from 10% Et OAc/ hexane to 40%

Et OAc/ hexane) affords tEe tiil'l zAcon'pound as a brown

solid. Step 3. 1-Pyrim 4-(trifluoronethyl)-
Tédtoufd 9bER Barar- bﬁbﬁtﬁﬁm@emm&éhwrbpwm@m A9 bvresle Bl H)-

6. /1 mmol ) IS added to a m Xture or 4-
(trifluoronethyl)-| Hl@ﬂfbgﬂi?;carbal dehyde (1.3 g,

TR o By (BOR O  ShRhr el bl BTTH,
carbok@%t@@l ang s 7i0 frﬁ?dolﬁ or, 4bﬁbr’@mo’6@ﬁzdh@§2@eg 120 .4 ﬁlimdlf)deﬂdba)g
vacuo, and the residue i sﬁgart itioned betwe

(275 Figd Own 0N HINAP E375nNg, Preemaepiband Sgﬂ@%tqr%b@wm@e%ﬁ 9,

20.0 @mgwg%( Eg‘gtbé ”% §L£§r ) m&ez%g?ar}o?@ rd‘u‘?géd’ffﬁ‘b@?ﬁines with

N2 gasvﬁﬂlom@etd/ ihe adxition Dbtogjenae (a5tmb)lmTlseInn|xiture was heated to

. cation b silica ge 0 chronato
140° AL BERyISRTT B iSRS FRACtETc B IS WaS FIeghiodsed b room
tempél%ltur@ w%tsfﬂptef’ed 'a‘r@tﬁb'ﬂr@dé‘nﬁxtﬂe %%tddrﬁlbd@féﬂﬁrbmatbgﬂaphy

[ e-3 -car oxy ic acid To a solution 0
(Slozl, Op%la% @A haxanas) torprovidertbaditieydompound. ndbNSIR (300 MHz,

She o o AR (it 2P0 239 2 o d e B B s TR TS (m,
CDCRG 27 30 ¥ 239 e s TSt (
3H), Z993nTTIRY) 200\t AHRTIA2 G Fhif 356 [ oH: 1S (EBRIN-+1): 310,

c degfutyy(3aRedaiRebexahyd rswrrola[@u%blm/rm-lﬁd}l pearboxylate (CAS

rated in vacu Sld 3 taknu i.n, 10%
#TORRRRP RO A e eNa e Fepe; TEBRnifgr & f
“Diaz@@%ﬁtedeamalewﬁ/onb@;@ﬁeram@:tubé%e% (! nm)@@owom 347(A2)

10%veOH/ DCM (4 tines), and the conbi ned organic

(200%9xtracts are dried (Na SO ), filtered, and evaporated
in vacuo to give a pale yellow solid. Trituration wth
ether affords the title conpound as a white solid.

Step 5. ( 1-Pyridin-3-yExappleodBxy”- net hyl am ne To a
mxture of pr| d| n- 3- yll-acetornlltrtll e (1465 g) and

(%% Q&Ihtlbﬁo?‘ Bﬁ'f'tér@ |- (AL B8R ly) rroIo[34-
port1 onw se a?ﬁﬁg over %@ T(Ele m xture éngrﬁ/%v\gzdy

b]pyrmﬂeﬁ(ﬂd) &drbargatd (1.8€d, GVIennmcghin Cﬁilz@lzr(ﬁamLL)m”( 2:3°®tmaaaseadded

TFA (ol Rang 1t MuE s AP HeE0 S8 14T o o] R Ol ets Were

remo%’d Undérdvabbu‘f’n bhe Qh@?ésﬁlh’é Wﬁ%ttgﬁér@BBYn Mécgn\(so mL) foIIowed by
n- 3-yl -cycl ohexanecarbonitrile. To a sol ut

the addiiohe! SO g6 4 LTS, 49 mmommmuaangczmgnom 5.1
mmoly TH e RS St e ke Ll SseP e b Hifgireduced

pressUP€ aRt thel Fesidge WaktdrsRvddincOBNCICRT 00 enlandashed se% entially
concentrated in vacuo to %I ve the title conpound

with veater (2 X938 milai brire (1 &\ k819 driechover NaxSOs, filtered and
-1-pyrimdin-2-yl-4- (trifl2wronethyl)- 1Hindole-3
-carboxam de To a m xture of 1-((1 -nethyl-
| Hi m dazol -2-yl)nmet hyl ) -1 Hindol e-2- carboxylic acid
(21 nyg, 0.05 mmol) in 1.0 nL of DVF is added
sequentially diisopropylethylam ne (0.02 ni, 0.10
mmol ), 1-(1 -pyridin-3- ylcyclohexyl)nethanam ne (9.5
ny, O 05 nm)I) and BOP (27 ng, 0.06 nmol ) .

o - o, . " . r ~r~ 1 “AZ 2
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trifluoroethanone (8.33 g, 25.6 mmol ), 10 M aqueous
NaOH (60 nmL), water (20 nlL), and ethanol (20 nli) under
wW@eeovkss1dmr med to 65 OC for 20 h. After cool i NnBCT/GSI008/075967
the volatiles are renoved under reduced pressure. The
aqueous m xture is cooled to 0 C and then acidified
wth 5 Maqueous HO (110 nL). The m xture is
concénttdted elddeﬁ'l'mjtfcebtpre'smres T\lmctrede\prodiudﬂzmx(lﬁé was) puxiﬁéd via

chrorégtggrqq{yh(ﬁg%g} 8%?!@”844 Cégﬁt.)g g)E)rho?/lée tthe t|tlec mpound "H
o0 G012 B 8 0 4009915 S 3k

1H), 309a(rrs|1w+)r99@1f(n4 1Hy, Qra¥- (mpylﬂ m@mm?_slyi ),12.30 (s, 3H) 2, 16(m

1H), 16831 ﬁafﬁni@é?&élb\'éi’+aﬁeé§9§ﬁlt% ) . 110
mol ), Pr2NEt (50 mi, 290 nmol), and DMVF (0.5 ni)

under N2. The reaction vessel is sealed and the
sol uti on is left to stiExéoplésdCh. The solution is

orgam cs are dl‘ledh bV 45 ﬁr@léed and

concentrated. Purification 5:5 DCM MeOH)
aﬁ&ﬁ@@R)ﬁe(%bltqr@omﬂmacﬁrmqulacmw@marma 4-nlyreie (1.0 g,

3.6 i) t?/{l{;iqq‘i?%t@ r?ﬁ (9]44 A5 (é“o;%‘?l]etp?ﬁ E?Hﬁ('] 348
dloxabSroIér*rﬁ (13)}_?83 Hdmmdh) Pd?d;idf)Clz(ZHZ(le((ﬂTﬂ)O atd),.0.12 &finel) and KOAc

MS mlz (M+ H+) 446.18. EXAMPLE 4 N
(11501m@yj ;?Emmcpl)were placed in a sealed Microwave reaction tube, and purged

three)]/tﬁécé;‘\gﬁ ﬁxpég/e% yﬂ)?og‘é‘ %Xﬁ%pﬁ) éd dgér otﬁg rglnléturgtvxéaps heated at

150°Etfdry15 Mnirfuitds - mmhycbellng down to 23 C the mixture was filtered, and

solveRbwap 59F0NE0 ua%éﬁaeﬁw%p)prﬁg%gg & BT Sa e vi

chrorﬁz&tB}éFazdr‘h}'nq_§©9I 10-80%CRIGRX M Ré:8irieb) ﬂcﬁpﬁbw& @%ﬁﬁlé@rﬁpblﬂwd 'H
DMVF™( 20 at rt and stirred for 1 mns. 2-

NMRG;BO@Mﬂat(hI;)Ggl_ SretmeT ppindaad2ie), Byt (oh2kd), |4d%1 (19, 1 HgrB.52 (m,
1H), 595G PRt At (a1ah 2o (andhbresdhen 5%22{13 (m,

PR AL g e

1H i ndol e- 2 carboxylic acid 1.0 N aqueous NaOH (10 ni)

Is added to a m xture oI/E eth%l gé-((l - met hyl -

| H m dazol - 2-yl) et hyl X | e- 2- carboxylate (1.5
2-(Bbrdm & RiMRL\A Ty ritlaziA53(2H ) & eFirfeH 2aibinhd e iire B-yWipyAfazin-

for 16 h. The reaction mxture 1s concentrated 1n
vacuo, dlluted with vvatei(ztﬁﬂmg_ , and acidified with

" SUTREEPEE (BhS vl 255 oM G PRl (RGP o

coppérop@if/(ﬂ@f(dot)hﬁgt:s H |rﬁm©D)@WN§C@§ 28. g §.3 mnidl) weseé bidced in a
| H 1 m dazol - ) met hyl i n- 3-

sealegmmwg,\fﬁa%he) aﬁgtp,l}l}l;wd 2h11.=.p glmﬁﬂ \gﬁ(@]\b&g@@)f@w@g bypthg addition
of py@ém 5 [%Eé%ffd?’?%h?e'f 10 120°G in ggrrngrow?\{ecregcto(g for 40

minuteS1 Ting, mOcthrermask ):Ot)ncemrazed) untleolfedDMEdlpsesasidetmfter which the

resici s gk s TR B Tera R chin e b0 wgdepregs ced

presst®! %he%?@d@@F’xtU@%@tpuh%QQ v@ehr%n?a%o@?ﬁgh)/ (SFS@ 10- 8(()°SA> EtOAC

resulting mxture is stirred at rt fo

in hexdr)es) 4o aculddk thentitle empounds.e i s extracted vvlth Et OAc
(5 nm.). The Et OAc | ayer is-2B-ied (Na2SO ), filtered,
and evaporated in vacuo. The residue is purified by
silica gel colum chromatography (4% MeOH/ DCM to give
the title conpound as a white solid. 1H NVR (400 MHz,
DMSO-d6) d 8.56 (IH, s), 8.34 (2H, m, 7.70 (I1H, d),
7.58 (IH, d), 7.53 (IH d), 7.25 (IH, m, 7.17 (IH
t), 7.00 (3H, m, 6.67 (IH s), 571 (2H, s), 3.46
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[Pr2NEt (70 nmL, 400 mmol), and DMF (1.0 nlL) under N2.
The reaction vessel issealed and the solution is left

W@ 200803613 or 4.5 days. Water (5 nlL) is added apdcir/Ukz08/075967
crude product is collected by filtration. The solid is
di ssolved in EtQAc (40 nL) and then washed with a 1:1
solution of water and brine (20 nL). The organics are
dQL(GCbrOMﬁfpyNGR}SMJ)pi/lrldiéz&m@QZHﬁbdeCéﬁd%IEMRf(@OGdVIhz CDCl3): 8 =

urification arative |ayer chromatogra
8.72 pRHShkIng ok . 148 ST He & A 1&8?:]33?%&1%@%# 8.4,
LV 1 3 | H)
3.7 Hey B ROPRES 5 1 M WSl Pi@st 0%
| B}(6-Brotnbplyeidin- By )pyriddzifB3(2H Hbne 2 1H(NK/IR, (3DB)MHE, 8DCl3): & =
2.03 (m 3H), 1.58 - 1.81 (ng3 12\>—7I). LC- M5 mZéM+ H+)
8.76 ppmpAd, 4 T 3. /IR, 6.9 @4l o8 R Py1Hpy il /9% (dd, J=2.7,1.7 Hz,
cla rd gnydi I
1H), éb‘gc(él %y[%fgml né'ely}lézlr g aPdeeénét By ﬁzy#H) Py dPL P 8.5, 1.7 Hz,
1H). MISQESIr bt +1: g$81&0I o 2, 3- b] pyri di ne 3-car bal dehyde A
m xture of 4-chloro-1Hpyrrolo[2,3-b]pyridine (1.2 g,
7.6 Mol , prepared essentially as described in Wang et
al, J . Org Chem 2006gy4iy @Q@l 4023) and

hexanet hyl enet et r am ne ) 1.4 mol) in 10 m of
2-(5-BBYU3aR BABE5 methybeaahybropyielaid:d-toyrelf (3K )ahghenyl)pyridin-2-

stirred for 14 h. The cl. ion is cooled to rt
and diluted with V\BM@—ML%—H N €bhecones cl oudy,
apshR 6af 151w#éw|n8(4tg 49"595‘—té?#a*rﬁétﬁyp*lﬂ3 &Bxéb'tbr@tdnozh The

mxturels cool'ed in an ice th and stirred for

yl)pheny)octarby@ioepy olo k. dlrysrale (5& rrtga@rﬂ T BNt 2(0- bgpmopyrldln-Z-

o AT SR ) PR 8L g Wi, 2

(dlcydléﬁ&(ﬂ&ioslﬁhhﬂo)b@h@ﬁy?@ 6nigh 00 1® mh&rémmzco% (YM, 225 ul)
H pyrrolo [2, b] pyri di ne-3 -carbal dehydeA m xture
were @faoeddmadmwo\mawmbﬂ eLeged withya @ndwérwxg»@e l@éﬁdk‘!ﬁ?tﬁe

(EOW s b PhRives Aok, BB VS pb AR B0kt

microwal@ rébctor fel B aneutes, draé@ b bmbidH tdraperdttiey, \Aﬁetslﬁlfdr@@ and
for 15 h, the reaction mxture is cooled and the

concepteatad ainder raduseEPressWac dbe reriduesasinerified viaghrp@atography

(501 B 1P, e B A ABE ST TR 8 g1
methylbepaiwdﬂoawrdo[a WpWr@MZHQM)ﬂheMﬁﬁrld m@-yl)b?ﬁ&ﬁﬁ»ﬁi(ZH)
yrim

one. bl MR %sﬁlrMbﬁZn@Déllskéﬁo%ﬁ%mRmé@m %8 bz k0 L7 B e 2H),
7.73 {8, S Bz, 1RY(7. 8D tinl1oR) 7 28 I PYEURLE 3.7 Hg, 1H), 709, (4l U =

10.1,3.TrHzpf HYlj ©8r(m, 2ht), 43@1(@1‘1%36&6 (s, ’&di);ieoB(S(Jﬂj 8i), 2.87 (m,

hl or | 0 0. sulf cid 88 nmg,

2H), §56950ach 3H), APRM A ) PRy e Mo ek
solvents are renoved in vacuo The reS|due is taken up

in 10% MeOH CH 2] 2, and the resultlng m xture is

filtered. The filtrate Exam Rtrated to give the

S n3REA)-EainS-

) . Y [ ..'...
-yl cycl oh h tBMﬂa]wd WoldTB Al bipgrrple 5-biier 1 ol o
[2,3 -b]pyridine-3 -carboxamde To a m xture of
4ch|oro| pyrimdin-2-yl-1H pyrrol o[ 2,3-b] pyri di ne- 3-

Oﬁl%hﬁ 8 Srbileh T sk R, 23 g0 e uatiq Mp&d 0.5

mml) -pyridi n-3- yl cycl ohexyl ) net hanam ne (30
ng, O. 16 mml), and BOP (849rg, 0.19 mmol). The
resulting mxture is stirred at rt for 20 h. Water (3
m) is added, and the precipitated solid is collected
by vacuumfiltration and dried in vacuo to afford the
title conpound as a brown solid. 1H NVR (400 MHz,
DMSQd 6) d 8.97 (2H, d, J 4.8), 8.61 (IH, s), 8.35
(3H, n) 823 (IH s) 7.79 (IH d, J 6.8), 7.54 (IH,

-— o~ N
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central nervous system The histam ne-3 (H3) receptor
was first pharnmacol ogically characterized on
whe@vanilser gi c nerve termnals (Arrang et al, PCT/US2008/075967
"Auto-inhibition of Brain H stam ne Rel ease Medi at ed
by a Novel Cass (H3) of Histam ne Receptor”, Nature,
Vol . 302, pp. 832-837 ( 1983)). The histam ne-3
mL) anecpOtt (1 mlawas treatedguitretpdrogen pet@ade (@04 mL, 30% in H2O,
neurotransmtters in the central nervous system

0.24 GEROI HAIET HISTANES ST EAPPath %I4§BL .wal gefihsaiedfo '80° for 24
hoursl‘?rr% 'ha gﬁﬁr%v ?%g%rﬁ]k’esrgr%?é& ph&%ﬁ%ﬁ'u %g}a% ltéé'\'?%‘n?ﬂte?%%me

Whilersélllﬂi‘aGSOdlftldml Fhersohdiondeps fdated e GlhO‘kNALOGIX SuperFlash

.. ac Icho i ne, ot her. ur ot rans Th
silica g 69RPUANALOEIR if hasaishen Sesiematk @' dnglagi inc. of
Bur"@t@?s“eﬁ%@?l.”é.%t? dftefpit] RHATHROIDERIMOI) fo obtain the
fastertt tmevimgi ¢anngorent {eampating withl Exganpls @) as the titreeprtodent,

R
yl)ph%rﬂ)ﬂ)ﬁati@/mr%lt\))@%m @g)é: E%dsel ettZHONI\% 65@@ Witz zﬁgwﬂmm'

D4) Sabpm TR 381p(®m £ht) 4rf s8108cinh w19 @%Hdﬂ ﬂ'6r2 A st2a2f (re,

J=37 B T ERY Yt radi ) S & el B T P St delaebion vz,

1 H) \6b6qhesé, 1‘9!)4"@3(\/(&! e 1 “44EIgs®y Her 1 H)QQ?%)(d ﬂBB54 de 1H)7.12

aCtIVItéa hi st am ne- 3 receptors can be

(dd, J=9g1h. k.2 Hay 1tHhe7 SartHiei $19.611 38141z, Hi B) ZrﬁQn(e’L 3—8 85 Hz, 2 H)

765 (RBR He PGS S 24T R, TP R BTz 14 He, 1 K. mis

(DCI, @M E\3g9y. Hi stami ne-3 receptors have been |linked to
conditions and disorders related to the centra
nervous system i nvol ving nenory, cognition, attention,
and ot her neurol ogi cal , wakef ul ness,
obesity, and al so perip ke s system c activities,
sucliSalR, 53 o) Bnnetlhvleml-(mmaétdmvadlaizlm1I(©H0}vbpvrld|n 3-

denonst r at¥UR e e OB eHis: G EIRE- activity
exist, it vvoul d be benefl Ci aI to provi de addi ti onal
corrpounds that can be incorporated into pharnaceuti cal

c dngmisilion ohtheywetiutt ffam Exaenple &kt (23 mgt OG2. mPab)dnuysM (0.5

mL) SMBCREL Py Svreaed i baeh RO ARRY i, 3% ga Heo,
0.24 Wélﬂm%em@{t@re%@géé&%v 6&%;%& A 8 EXREMal Qﬂuméé'ﬂed)fb 50°C for 24

Therapeutic Patents, . 277-280 (2004)).
hour@ﬁ@@rmg@r&ums oqmerttratem‘e mgéervr@duced pnessure imasmaller volume

while 3l T orsoflons a solutBhafes tndesinto poy Al B loerF R
silica ‘é;'efﬁ bblﬁﬁtn WAL@@X%Q@Q |sEe"r@§ erddleffark B'T %@H‘él&ﬁx fRN of
heref ore be used, for éxa to sol ve ? del i very

Burllrmt@m \diaconaind and elietedith NEPWMQ%I%WHBQ 90)de thajn the

siowgr i Vhichdntofey ElBrifl s BhBo 25 S bR BIFERLE:

(3aR B8, 64R)-8:methgl- 84 46 46- cﬁ<b§>9r@éz|@n(6|q) eNp@idin3he per I od
of drug action, and ner a nprove bioavail a
y)Ph e Ot EOmETH DL DS O G 318 BORY-5-methyl-1-(A-(6-(6-

oxop Gt (S PN Sy e et df By Bfs AN e ode. 1H
of the invention can be useful to treat disorders
where nodul ati on of histam3@®-3 receptor activity is
of therapeutic benefit.SUMMARY OF THE | NVENTI ON The
invention is directed to
oct ahydr o- pyrrol o[ 3, 4-b] pyrrol e N-oxi des having a
compound of forrmula (I): (1) or a pharnaceutically
acceptabl e salt, or polynorph thereof, wherein Zi is N
or CH. Another aspect of the |nvent|on relates to

. e . N Y
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pot ent hi stam ne-3 receptor antagonists that are
active and beneficial in aninmal nodels of central
wo0wosEa3syst em di sease. The net hod is useful PEF/US2008/075967

treating, or preventing conditions and di sorders

related to histamne-3 receptor nodulation in rrarrmal S.
Such conditions and disorders include Al zheiner's

NMRQBSeMHz MEII'HMOBJDzE)r&ppmrhzmtﬂ:io (ref 1 &)t2.251- Qeio (mt1 H)

hyperacti vi t in attention

3.25 (§, SdiHd8d @oé&.(m \?oeHbl%?urﬁ:W &m; JeghRPtHZd e BiTd @s 1||Th) 3.82

(dd, {JSMCM %‘M fidh 59y ﬂﬁégdg def{Lhs S5 85 HENOY 4 6‘%ef4 g?@ 9t19.36
ear ni’ng, denent ‘aneous ’‘car ci noma

Hz, 1d11)a$1é8€(d Jt§pR2 Hzl 1diH pB9e(8ld degﬁésstlam-lz e’pHI) e?p@/(dd J=9.39,

5.3 253 LORAER, B e 4917 ng OLuaaSkS Y] R, o0

1.53 A2] ﬁ?'l—gcs% (&@'Wcz fggﬂfﬁ%ﬁs ¢23(ga§€2 1Y8$4 1104).30is (DCI) M*=

I sorders rome, mld cognitive
389. i mpai rnment, migraine, nmood and attention alteration,
noti on sickness, narcol epsy, pathol ogical sl eepiness,
neur ogeni ¢ i nflammati on, obesity, obsessive conpul sive
Phar@be&\itiel Cop@bdsitidHaUsfaRalmentidal N, neur opat hy,
ParkKi nson’' s di sease, polycystic ovary syndrone,
sdhiezoysntieni also @@tms pRargedgesiticsl Qﬁmmﬁthrmomréﬁrlang a

theraégwﬁﬁ(r])lﬁesé‘ﬁeg \?% %a@g%lﬂgﬁ Sca‘rﬂ) ruﬁlrdnssog?% ga@gr(ﬁlbblesu?table salts and

polyniigrphs ethdraot,¥n bbmblmtbﬂdmtr‘samfmbcé@ﬁcdlly %@bep@bw carrler The
preventing conditions and disorders related to

compggﬁlppmcomgr \?@L@@%{r&’ﬁ Qfﬁb@uw%onéﬁmvat%@epthqréw ih@ne or
r t

more HORCIoX Rt RtalR REBRRMe cARETS. fheliirfoeutical

compiositiohg ednibe fastioraed &rl @abadmintistrationsin aotld @b &quidyform, for
Accordi ngly, the conmpqunds, and conpositions of the

parer ISR 08 [T EF O] DATMASalanent for treating. or
PITRKEeBErh nﬁh@w%c@ntleﬁ eﬁaéc%%l@rcamma’fg @s‘bodhér%ﬂf? fnedita non-
invention also relates to particular salts and

toxic pnety soligyeenoifsatidrardiquiccBilgpodinent cﬁnctapeulahmgnmatenal S

formufStign AR Ry e SO &Xide S I IR SRS Tk S sgrve as

pharrh8¥&RticaM agt&stabel @etrﬁérsté?re(‘évmwﬁ% b8 #ctdse& glucose and
internediates in processes g)reparl ng

t he
SUCF0§6n§f@m’ﬂﬁ§ suchl asscorariarss qmabna@ﬁ alesey; m&ulors@re@dnts derivatives

such BB SRRH Er BRI IR EoREU AR KRR acetate

powdere@htraggcarth pmeitegélatig; ) doto® battenandlsappsisiosy axes; oils
adm ni Ste“c,yg t he conpounds, rad| ol abel ed forns of the

such ggResaHHSI! fonseed &t saillewepel SRRSO B8 @l ggorn ol and
soybé‘é’r{ bi: g’\"?%én %U@Eh?ﬁ%ﬁ”é’é é/%sggl%kégs %Bﬁﬁ%ﬁoréﬁgﬂ di‘é‘&le e and ethyl
Iaurateaagar dluéfeeidg fagems sdch aserrtagmpemmumyamdemmdhehmmum

rbedheen DETAI LE | PTI
Y GrOXERIE oK A GRT- £e MHRleT AR e TR R RRS SplutioRsethy!

alcohbf“é%tbrﬂfépﬁéfé B doidria! aglv@eu(és) ofker ﬂSﬁ%klE%rﬁglatﬁoTée
Sunmmar the I'nvention: (l)wherein Zi 1s .
|ubr|cah@r®qrsa$sedjum leory sedate mWoeamrrcaﬂeamiapas eil@s coloring
onprising a co nd _of for
agenfin B g af Gogals, yoaLe abenise Sapriio. YRyl pag perfuming
agenf‘s?m(ézlﬁ@@nv@fs ddde%ntmkﬁlﬁritﬂhaﬂrc@n(a%t%é Bré&sdnt P tHeeédWibodition,
- oxopyridazin
accordgg MPHUW’(@%W ofpong §b&¢dﬁﬁyf@6<ﬁf§/9frf@lr@y@t@n§] pyrrol e
5- oxi de, (3aR, 5S, 6aR)-5- nmetdwyl -
-(4' - (6-oxopyridazin-1 (6H)- yI)b| phenyl -
yl ) oct ahydr opyrrol o[ 3, 4-b] pyrrol e 5-oxide,
(3aR 5R, 6aR)-5-nethyl -1 -(4-(6-(6- oxopyridazin-1
(6H) - yl') pyhdi n- 3-yl ) phenyl ) oct ahydr opyr r ol o[ 3, 4-b] pyrr
ol e 5-oxide, and (3aR 5S, 6aR)-5-net hyl -
(4 (6 (6 oxopyrldazm 1 (6H) yl)pyrldln 3

T I A A
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centers, or by preparation of racem c m xtures
foll owed by nethods of resolution well-known to those
w@Roooskiteary skill in the art. These net hods oOPCT/US2008/075967

resolution are exenplified by ( 1 ) attachnent of a

m xture of enantioners to a chiral auxiliary,

separation of the resulting m xture of diastereoners

by heqitraysiageliiza coorpositionis rad et mg\remlbyr cmmobe)pdnnunstlered to

| i beratjon of thEsrorlel cal pure ﬁ&zct fromt
humagg,and Qngr FRYRES et reﬁ rH@@é‘ Hairacigter yr h,
mtrav%ﬁﬂwa]—gt iﬁﬂ%bbrrton‘éﬁ 'toércgwgé%‘@g(p%dgfsa%ﬁdtﬁ@nts%rg%p%) bucally

t 1't1on and Longnan
or as g0 @at of masa&swea}hnTrae\terrrEmantery ms@gem retars to
2), djrec epar on 0 e mxture, of op

models i ARtk wRichanciEiie il BsPL SRR Tnispperpneal,
intrastéragl, ispBalitahesny Shithattiealdr MeSRIMasE infGoigRounds of the

i nventl on may exist as cis or trans i soners, vvher ein
s Phermegewicsl eamgositiegs feryparenteralipieston sogEkea

onarrfBOAcpl) bt L8R B A el b b dyspgrsions.
suspérisioris Ogemelsidns/ antistedepovidees fdrtreansstitufia intx atepile,

o %clobutanes and cycl ohexanes may be present in the
injectable splutionsn@r @emrﬁ@msatﬁ)@ﬁn@ﬁﬁ Oﬁﬁy't%@e ROIEEEH? apg ngnaqueous

carrre?é rkﬂl'u%n'tss%F5T§fen9sr oraYéﬂréleg ?cﬁe W%?ercgﬁrea?@ﬂ é)tdr ?ngpro%lene

cis or trans 1§

egcobfpoiMhylenegtycoh ghwoerdleapd dpatiles .:—Ermmmbie:ah)ktyre‘srtbmeof)
aval Il?bl e Sstartin rraterl %rs us

vegeSBIRHS $in i Aol AL P ISCRHS SrEnic eS e s S eyl oleate, or
surtat%'?ﬁrk%ré§ﬂ'@ébrc é@lTéBI@YIuWS/'dCf‘tr‘F@EbH’I o@ftloﬂ‘rﬁé}lbé%&ﬁtarned for

he cis and trans isonmers.  Such net hods are wel | known
examrpte thydbe uske afrad¢orting stiahlas leaithinebwthe amhteaanctmof ihe¢erequired

particle BeRat 00 st O EDR it 200 Y E-ee el PR e

ccrnreeel REMpYSitions rhay 81kol htaiadpARHRS SudrRHS pR@dreative agents,
rms, as well as geonetric isomers, and that these

wetting. agentsnemulsifygagenipeand Gsperng agemsi Grieventionsofihe @ction
of mr&éljélgﬁ |é)rﬂg rﬁ{lgtse %H&Jr%% \lr'é}‘?oﬁ.rs %nt tﬂr%tér%\(%% a?rgrﬂpﬁeél agents,
DOIET S, ere noat ons ‘e

for ex&empjbl ﬁarabens earﬁ@n@lbetariwctlim@m sddlerutemid wmoathé likei ti may also
1 1C a 13C, or 19F and 18F. Met hods of the
be dqsﬁﬁ‘?ﬁtpdﬂd%ﬂ}!ﬁﬁﬂ@@ agedts WWP'Sn%UQﬁrSt srdium eHerids and

the 1, PRIGHR] §bdorBlieh ERRIZENE phalRarliRaf RIRPRRY Debrought
abou’otb;c mmmmd’sagnents detaylireg ébs9grptiéh tfooegamptayatumcsinof
?ﬁ L?n é‘%b re not potent histam ne-3 receptor
MONOSRAGENF'EY 898G Ni nver se agoni sts, conpounds of fornul a
Q1 %or%%%d%@%er'ﬁtoraeﬁfoaﬁﬂd&ﬁr&th’ee&% of a%ﬂ&@%&' <§f¥e‘h @éﬁ-’lrable to

i nverse agoni sts. Therefore conpounds of fornula (1)
slow theczahsosplion obiherdrdgifenn sybeliienedtfis ot ntrmutastarinjestion. This

may € BERRbRned b Ble e bC4 a8 SuEBRRSER 18 B/ ¥aling pr.gmargnous

mate&&dviEy ga@mmrw sdiupiitgle The FaRUb ARG riorhbSthardrog tlen depends
receptors. Typically, such disorders can be

upon g Ried fdi'é‘é?'bfyoﬁrwﬂlﬂham Yuiks rn@yme@eaﬁrup@nm@abw@.a@dr n
- I
crystﬁlrﬁ@@m Aolﬁérg%ﬁYﬁg é(elggeqalgg%&]p% i?%ﬁgﬁ%@&“‘%ﬁrstered
drug fmnbrsrmtomplrsme@ baitgsotringot svspergimg thef drugein ampbieverdsle.
part of a therapeutic reginen. Such conditions or
dﬁé’éPlEﬁ'Q”% df aSg't@é‘l t@éh@%CF'Y%ﬁPmFP@UB%JBaM SRE1aR SHEPeIdIng
Al zhei ner' s di sease, asthmeg2-allergic rhinitis,
attention-deficit hyperactivity disorder, defi ci ts in
attention, bipolar disorder, cognitive dysfunction,
cognitive deficits in psychiatric disorders, deficits
of menory, deficits of |earning, denmentia, cutaneous
carci noma, drug abuse, diabetes, type Il diabetes,
depression eprlepsy gastrorntestrnal disorders,

o o,
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herein are (3aR 5R, 6aR)-5-nethyl -1
-(4' - (6-oxopyridazin-1 (6H)-yl)bi phenyl -4-
W@ R0ooos@by dr opyrrol of 3, 4-b] pyrrol e 5-oxi de, PCT/US2008/075967
(3aR 5S,6aR)-5-nmethyl -1 -(4'-(6- oxopyridazin-1
(6H) -yl ) bi phenyl - 4-yl ) oct ahydr opyrrol o[ 3, 4-b] pyrrol e
5-oxi de, (3aR 5R, 6aR)-5-nethyl-1
agents( for(eéatiplexetppxyldted isodteafHptadhpisy potliony8thylene sorbitol and

sorbn(yaggef_)ﬁtg%%yl %;:Jtcg/g rpé%el&ﬁo%% al%rgw&gg ngyﬁﬁ Qentonﬁle agar-

agar, (t@@adéh?rp)éhbqh Rutey ltﬁé’r@?fw d&SieN%AY QBM"ané efféetfrendiBirbution,

oxl de. More erred are
the cqmawﬁcﬂs eﬁm)e-lsvaﬁtmwd:ambe (rcorparatec o sihaereledse 6iHargeted-

deliv%rly) eng%h ?%Q@ct q’gﬁgé' ngr [ o{nés anhp%crosp%eres They

may Be ét‘érrhﬁ@d %@@X@M@@ |ﬂ)P/]ﬁItratlon through a bacterla retalnlng filter or by
-yl) bi phenyl - oct ahydr opyrrol o[ 3, 4-b] pyrrol e

mcorppr@idpu@f stﬂﬁlgf_lngr@e@.ts u_sutheg‘orm of s erile SO|Id composmons which may

oo dipediEd Pk FF b omp dier s hrB AP Sh et pvpegiately

befor6-uggi de. Such conpounds may be useful for the
treatnment and prevention of di seases, conditions, or
d||@8?téglesd¢%?té@ré@§ 268 Fesleny fﬁé"f‘ﬁ‘%@dﬁﬁpﬁ'ﬂf?%u'@%mﬂt@@es of
f
the dr‘ff)g |ﬁ%ﬁ5‘dé’d&ﬁ8ﬁ€|§?%orlﬁgg% %decq’fas'g’se BBIgt |cBAL @efcfo‘ﬁde Hepending
upon ttie ratto of, dragtte ol yonerdarid thet ndrt;apeohiztml partlguldnr solycher employed,

icits in attention, bj | ar di sord ve
the s of Bl FRSE i e 0B alEd PPl aaiithed 'gﬂegra_dab'e
polyn%@%éiﬁﬂépo%ﬂtr%és‘ﬁe@‘; a%%ﬁ%an@ﬂdo‘é‘s S pebot pREdIaRE.
denmenti a, cutaneous carci nona rug abuse, diabetes,

formulgtjans| alsal @@m@m&d{@pr@ﬁ@p@tﬂg f@@dragsny]lposomes or
di_sor. mmati on, insulin

microR Bt Bh SR ED AR SHEPHER Tty bk EFTeS o™ ot

C%@'l&@ﬁ@blé“ﬁirﬁﬂu%%ns"&'hl 15 Stesiligb @ 86 exarviprt b Yiltedtion through
di sorders, netabolic syndronme, mld cognitive

a bacteralireaining f'Hﬁ@%\b)ﬁ@Cofﬁﬁj’atlwéte&ﬂlf—@gtagﬂﬁ\t%lﬁ teedorma @f sterile
solid gghipggltlghgm?ﬁ?rfcaﬁlg[e%%s%?\f‘%d orp{ﬁgBQ S%gllﬁ% erﬁé Wé (ﬁs&her
geni c Sessive conpu

steril@irgedtdile, mpdium jusepriop@tddes pai n, neuropat hy,
Par ki nson' s di sease, polycystic ovary ndr one,

sHH?QtéBlﬁFérﬁpératl%‘énfqr i efile ”&Hec Q%@pt@ﬁ)@pleagmous
suso Sy (LB PR BITHIARE thonFo S o agpersin

or wetlirgy agente-addrespphdingragintat dhe starde arqeeietqleeprebyratme’nay
invention, to pre UT or. treat such

ds .of
also 5 BRI i etahl& Mo i SfibatiPaly SUSiaRip autariost by
parerﬁé@’!?'a%%eﬁt%%@d uerk e SBR/'ehP%élgaé af RI@HreD-1 ﬁ)%tanedml
bilfty he conmpounds of the invention, including
Amorththamcelpiable gdhiclgs anwbselvepisdhai mayioe emelmd@se agter,

Ringdd i o ST AT R R D GaRGS Kplef 3508 e Yere
fixed 8lls @le coritioakIpEmidrsiieel ab sEivemt 6F Sisperiding ARdIUR: For this

38-55 (2005); Fox et al., "Pharmacol ogical Properties

purpase axpTblapddixed (ol QQ@LHQJQWQY@Idd@C@d!nQGW%WpBQt Plon
r I t -

cigly@fte 1R R, Yy Bt EAR YT aGRHe g2 A e, prapgration of
injectBolegpt or Ant agoni st ™" Jour nal of Phar macol ogy and

Experi nment al Therapeutlcs , pp. 176-1 90

%8@ Josagg fmsjor Ora'ﬁq‘f@'é‘tséra&fmHF@F%FEBSH”BS,F@E@&,@*”S,

L| gands GTI-2331 and Ci proxi3an in a Repeated

Acqui sition Avoi dance Response in the Spontaneously

Hypertensi ve Rat Pup", Behavi oural Brain Research,

Vol. 13 1( 1 ,2), pp. 151- 16 1(2002); Yates et al.,

“Identification and Pharmacol ogi cal Characterization

of a Series of New 1H 4-Substituted-| m dazoyl

H| st am ne H3 Receptor L| gands", Jour nal of

o s s T 1 —r e 7 _ 1 NN PN
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Broad Preclinical Efficacy in Cognition and
Schi zophrenia of a Potent and Sel ective Hi stam ne H3
wRe@e0s@s2 Ant agoni st”, Journal of Phar macol ogyP@RUS2008/075967
Experi mental Therapeutics, Vol. 3 13, pp. 176-1 90
(2005); Browman et al., "Enhancenent of Prepulse
I nhibitor of Startle in Mce by the H3 Receptor
powdarg, agargrahslehilogachasblic desag €iqrmsy bhemr,mcﬁiermrhpmurws of the

, r ai Resear ch, 6, (2004); ,
'”Ve”EB Mes/are myxeg with a%%ﬁ@@ét"&#’t Bh%p t'59”>$rﬁ? fRipicaerier,
such B8RBARES clHeAe 'o? hﬁ?ﬂ%\lé@1 r}ﬂﬂk hﬁf@“‘é‘nﬂﬂ)r qmapé & extenders such as
Sensitization”, Psyc ar macol og riin, Gernany),
starches, ladte3¢ 4s)ucr<m;e gBﬁ:Dswme(nZﬂOB)andF&adicylgnmsdm) kihders such as

carboRy ety led iR gigiha G g AT b uyiny PRl e BRassy anc

acaciBi @P%hﬂébt@hﬁd siR@VaSWhiceld d) d'ﬁémté@ﬁahr@ﬁgént%%u@ﬂ%gar -agar,
Mbrhset et al., Journal of Pharnacol o

calcium sarhangte awota’h)ec?ratp@mcac%arctmalgIrnaaCIdpﬁertw@ﬂmeq and

sodiuf Cehbonald® s Rollibh Blart B ST AL oS kel S 4BROIREn
accelémiml ffch és)qmat@&iargl)aﬁ?ﬁmonmln@Oom@opﬁdg Fgc?a/t/éttlng agents such as
di sorders, Al zheiner's disease, and m | nitiv

cetyl ?‘WBBP"@I@Q}Q'VﬁﬁSﬁl FRONASHRA S 5‘)@@395}3%@?@ as kaplin and bentonite
clay; gﬁér)ﬁg?%%% st@fi%%g?l@ SIE:EJ[@E% T e? q@fnes‘ﬂ% stexP4td) solid

poneTngtmergkyobleg sodilnaladnBahHsatieoaad niiktyes thereobf INAh84988 bf

co0s 58 P AR SR RS SR oo

9 .
R??gg?:?ﬂ{p%%g@ﬂs d‘f"éis’ﬂﬁnlﬁff t)?e{pag%%‘z’%% BhifloyPad fillers in soft

and hetag-fiH &d! eﬁi&tlﬂ qamsu@@msweg lagtose @amakisagaowmalas&lgh molecular

. Ph har macol ogy, Vol. 67, pp. 75-78 (
Welgqté@e%ﬁgﬁ@gg/ , Neuroscience, Vol. 82, pp.
99Be%lid (dobl é)forn*\'ﬁ@ﬁta%letélI dragBesiadpauled) p ﬁfsaalﬁd granules can

Research, Vo 66, pp. -44°(1995); De AImS| a et
be prgparedpy@rhcozpt.lngs amﬂasm{ .as gferic ;g:ggtlngﬁg,anq[gymf apatings

oo 4550, g GRS Uy Wi
opacﬂhmgj Eigemls@md ce\foblso&ia ofrm coﬂa@i&sﬂSﬁ thdiXBdy releaSe lttvmam\/e
har macol og The Fourth CGeneration

Ingresdﬂeagﬁ)s%ly & @r&ﬁergﬁaalmm Aiceriasoat ohmﬁewteaﬁi@gktraﬂéwa delayed
menniE Eoalrie el o8, Sp At golasit elfor of re

actlve)égerhtecearnlnpknldectmlylﬁetldneubsstaeoest end waxesudi ng but not

o oA ioTs fof SETa T SGTAl Pl sliatoR Brap R P & S tories
whlche&arﬁbe pre%Bér’r'eB BYesBa g thelbrhBbiimds Mothis |ﬁ3entﬁ%fh with3ut4Sie non-
(20 okoyana et aI Eur opean Jour nal
|rr|tat||ngaoamer@| P, aS\,cﬂqoaMterppolyemleﬁe:ﬁqugm:a) $umﬁ9wax

whlcrbére(ﬁcggﬁﬁurr&glgegw ( ﬁgia%f t%dg}& 9Q¥/glpe9a§urepgr9%§€erefore

melt it tﬂu@Q@dturrV@h%gﬁnalLda‘vﬂy edaerRese tN@'actn@@comp)ouB&7 301
(2000); Onodera et al., Progress in Neurobiology, Vol.

Akiquid des&q fogas) for @h%@d@ilnlétratloerdu%pbarmmu igglly
acce;ﬁ?ﬁ{en%ﬁgfsgg%és m\(ngoBrr’riluzfs%&réé)gsgggtzo%%gﬁsé%(?@s s&% r?t%%hst
In addili®q %) thd ective @dmpbundsPlthJ@h@wG dma@edgrn@a*@rcdmtalwohert

.39, 127 1992 Yokoxama et al CNS Drugs, Vol
dlluer(tg)cogﬂnorglgyseggg t%qg@@uc 1S5 Lg(ﬁﬁarréqleawa’ger %%merﬁql]\@nts

Exp. din. Pharmacol., Vol 347 (C), pp. 70-73 ( 1995);

and Yawata et al., Mol ecular Brain Research, Vol. 132,

pp. 13-1 7 (2004). The ability of the conpounds of the

i nvention, including but not limted to, those

specified in the Exanples, to treat allergic rhinitis

and asthma, may be denonstrated by MlLeod et al.,

Ameri can Journal of Rhinology, Vol. 13, pp. 391- 399 (

A NN\ A A 1 o,
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23-30, (2001 ) . The ability of the conpounds of the
i nvention, including but not limted to, those
waep@eisdlerl i n the Exanples, to treat sleep di SBETHESNN8/075967

i ncl udi ng nar col epsy and pat hol ogi cal sl eepi ness, and

jet lag, may be denonstrated by Barbier et al.,

British Journal of Pharmacol ogy, pp. 1-1 3 (2004);

solubMzirg aggntaland dieulsibipsy sincipas ettt alcobpl, isapvbpyl aimq:nho’B ethyl
rain Research, Vol

carbog%ffxggé%f/)l% : Li rﬁﬁtyrl]% co@ppgenzyl benzoa%e propylene g?ycoPp1 3-
o R RIS o ok cfindd i, o
germ Exlipwer, icastor aandr: hesaipe@nls):gjyc\eml tle&hydmﬁurf@@Bal@GBol

199 Sak Life Sci Vol . .48, .

polyel 918 ylyols Bkt dcid gstsry SEueBIER iand tugtirbs RBeor.
CaeaficanNnd® ui wrméﬂmtsot‘he%msc&hpgmt.aﬁéi cEhalderipelueayadj¥a@nts such
67, pp. 75-78 (1989 Panul a et al., NeurosciencCe,

as waftng agantSpgmu&er@anq suspE)dinmagentst sweetenngs flayoring, and
nce, Vol. 14, p. 4 15 ( 1991 ) ; Monti et

perfuﬁﬁrfrg 8@%“ pean Journal of Pharnmacol ogy, Vol. 205, p.
28Dsag@9drms forRypicakoratarddermabadmiistedtioresti £ covdbound of this
Chem stry, Vol . 48, {)% 2229-2238 (2005). The abiljty

'nVenBPnﬂW@U%ﬁWﬁBES Bes e CIaAMEhtPEANS. BRLS, RAWAE D FOIUieNS.

spra))g'f mhtaﬁgwté Br phmége%ggﬁ%ﬁésofg%rp oﬁmogﬁ%"ﬁbéﬁnoﬁ R ddrfiRkd under

sterlleEuommBam\s \Mib rawplharuﬁadélmacaligcmmablwiarrla&ﬁwd any ne@ded

preseRytaeS TR 35 ST b3 Foaiieck dOBRURY & HINAAEN. Sar drdps, eye
omtm'eﬂ?so'ﬂ%Wer@‘éhtl Yolutiohs 781N &ntéﬁ%ldtéd %@%éﬂf@ﬂntﬁ%@ scope of
the hi stam ne-3 antagoni st thi operam de

this mwpoesses the | oconotor stinulation induced by

anphet.am ne. Therefore hist am ne 3 antta%oni s(iét.ar i

TR T, Rt P nS e S Biak SR ARL LA p g active
compaaRAg fb‘ﬂtrﬁ|§ﬁrﬂﬁérﬁ>bnCla@iﬁ’fla’rlfé‘n@tve@'etablgkﬁét@]o@@ wle@@'snééraﬂiff ins, starch,

Phar macol ogy, Vol. 259 , =14 ( 19949 .
tragag@nthi egllubpse ﬁ@rl\caiwsaumlye Imlvw@mlhi@me& hemt@mtﬂ@ silicic
acud,?érl&ta%t id 6@«@8 Fr%xt@ﬁé%stﬁer%%?c' fied in the Exanples,

0 Ares P EPa bi"pol ar di sorder,

d@mmms and sprsgssnveorttaimp in addidon ite d‘felledimpambs of this
rette's syndrone P/ be denonstrat ed Lamberti
u

mven@gpn,alpctosgr H"F SHickoaeidap m'”md?%@ﬁﬂ%g%ﬁ'm%'l siliqgigs apg.

Polyafidk POSEr ARy T BT betTeR1 373y ogp aosiippalg contai

custoMmar9 PedpellEinés alncH as yhk»foﬂdmolcyﬂrpoarfmdmsodempounds of the

el bhy Shoim Sl baPeloim BLEESkPas.LESRFknown inthe art
lipos&thé&s ﬁ?@géﬁer‘é‘ll? %@ﬁ?ed\‘ﬂ%h?bﬁoﬁﬂ{dh?f&fssorr&ki@r L 'SEI bbf@ankss.

t he abi to initiate novenen palens
LlpOSbrreaaweHavaed @wrd@mamrrmuméameeﬂar hwat@ igyrid esystals doat are

dispetep A 84S Beusf any MEt R, PREFoloBldafik dect@iapie.and

metab/aizau@,.puer@apasl%f f8|4=ﬁ|ﬁg(llpb§8r11e)s rhay 8% wedalThe gregensl
of Pharmacol ogy and Experinmental Therapeutics, Vol. 3

compesitiops in ligesormedore o) contaianineaddifion taaher capawisisaf the
invengép r%}?@fﬁggr%l ﬁpé’seryé)dveslélﬁd gl?e?hkew“?hégf f{e?rggﬂ% Cqsgé(]'lg r;tae natural

e ‘conpounds 0 i NVention
and syuthetiotphospholisid$ end tohosphatiiditcliads i(lecithias Fusepsesarately or
to treat nmedullary thyroid carcinoma, nel anoma,
togethefl. ycystic ovary syndrome, may be denonstrated by
Polish Med. Sci. Mon., Vol 35(5), p. 747 ( 1998);
Szel ag, Medical Sci ence Noni tor, Vol. 4(5), pp.
747-755 ( 1998); and Fitzsinons et al., Inflammtion
Res., Vol. 47 (Suppl. 1) , pp. S50- 851(
1998) Compounds of the invention are particularly
useful for treating and preventing a condition or
d| sor der affectl ng attent| on- defl cit hyper acti vi ty,



10

15

20

25

30

di sorder being treated and the severity of the
di sorder; activity of the specific conpound enpl oyed;
W@ b@9spaal fi c conposition enployed; the age, bRCEUS2008/075967
wei ght, general health, sex and diet of the patient;
the time of adm nistration, route of adm nistration,
and rate of excretion of the specific conpound
eivethyesito fonediposbnms ark Knoevrt ingbe @ent Seelrfogexaraple, iPnescott,

ed., {305 40 C ol oo VP AR vAtacaiE R oh e Y Hal -~ (1976),

D. 333étt§eq For exanple, it is well within the skill of the
rt to start dosages of the conpound at |evels | ower
t E)azsageqonrmseﬂ)rttoplaalmdam|sttmlodem‘|armmpomchpemis 'mvention

ncludroafitie o Ppizbe pEENAdhaRHT « e AERTY BoiiRound i€ Faixed
undePStRViRNEdrtiticHs Witls ea@farnialaeutuﬁwlac@epta\b@@éﬂe@ adtl drfiyeneeded
conpounds _of this invention admnistered to a human or

presarvaliiesahufiens arayopeliagds fwiieh £86 e ©aored. Rptkgmie formulations,

eye o"i"rﬁmehtss % r\% %aﬂﬁos?)ﬁ%)ngeérg%pte:rﬁ@g gé;ﬁggwg%ig% ﬁtlée scope of
this imamgien OfAdueOUBaboldtccﬁnwtlm &ompasiag @oinddbuhdswikige invention

body MEIght If desired, the effective daily dosage

also %rﬁrp%‘éerﬂpkﬁ edd into multi pl e dosages for purposes of
Ao G dRbe tﬁ@r}ﬁfe%‘t'ismcla}ﬁ beSiEl f tHASE9R of nﬁp?rm?ceutucany
conmpositions may contain such anmobunts or sub

acceptbbleesHitst eshamge)rtamnrdbe deaivey frdos a@egam/ebhocg;arﬁoemds The

Preparin ounds of the I nvention The c oun of .
phraser hBHUBRe AL ZRCER OB T1S. BAEEF S0B GRS o @R qBeCnstein.
referdMd &arbB)%{lﬁfe' dMy Behisy ﬁEl@%dﬁl&?Qﬁf@%\Aﬂf%d@t B8@?s and amides

which 111ustrate a means by which the conpounds can be

of compepadedf formtuta (1) hicimarewniitbin thevssopeat sosed nnedlcaieudgment,
tlons of tﬂi schenmes and the

suitalﬁ%% O%ﬂ't tbﬁsues o) humans anoalnever anlmals without

undué,t&ma fﬁﬁltﬁhﬁn}éhé\@%l@@ BAYe Sarftt thél Ikt Byd zs@mh’f@&eratb v(hﬁw a
: BI NAP f or 2" - bi s(di henyl phosphi no) -

reasonabtﬂ benefttiisk: ralm)o'arfdoareoeff%ntw;f@ehhetmmendeﬂ o8- for
e I 2} P R -
cﬁ?é&%ﬁﬁgé@%@qa% bﬁa@@%c. o%?lgpyﬁ Péf énol ﬂb%%s]alésf which are,
withimtiehgdopeMf@duhdmedait Algnddmeht s‘ucttablrea‘bh aseimbémtayi wittPthe

for pall adi um tBu for tert-buty
tissuqs @féﬂmﬁ%@ﬂg owenanigialg W'tF‘PkJJ‘bLHr&ﬂ&@etpixtc'tﬁc'lr@at'qm@”f%g'C
r .
respop e A O Hh S ORmERE AR R RSP HobB BenerbRék ratio.
PharNeid€ididadly asaephabteeeblt:mmomsll knowniiuthehgrdr Efklecha;ltsrdanfb:ar

room t erature_or .anbjent tenperature, suitab
prepdr8h nel Brtigy 1S SR0SIBTD end OB BRIAT SR Cophdungis phtne
mvenﬂéﬁto?%@ heatélg (b@%)acﬁng? E'TFééSbﬁéJf&ﬁ%ﬁorY \Aiﬁ'n d Suifbble organic acid
mcr ovvave proceéss via or 30 gl ass vi al
or inorgamcseil. ed cap) from Per sonal Chem st ry AB (Uppsal a) .
C e_i.nradiation erinents vver arrie
SRR ot B R s Rt Bl e B Erlifb dbr s dgbic
acid, (Dppsairid)acid) (L) -ERETD aBA! hovpherie alcld, 8dlieic doid, sulfuric acid,
seal edmi cr owave cPrr ocess vials utilizing the standard

trifluospacatisAtid® ansiiaydrpguoriesigi num power). If not stated

0 (A - t

TP AR B A o U Bl SRR ARETE) S Bgents as
Iower’tlﬂ@ylm’allges elichh :ae nPeth?Id Ie&tyéom‘rop&*lsa andwmtylfdhm’rtdegf bromlﬁes and

ounds  avai e fromdescriptions reported in the

iodides; @almhﬁﬁé‘akﬁs i A gimett Yoty aflipyty! 2ad diamysufatrgy long

be used. CAS nunbers are idatifier nunbers assigned

to conmpounds by Chemical Abstracts Service of the

Ameri can Chem cal Society, and are well-known to those

of ordinary skill in the art. The conpounds of this

i nvention can be prepared by a variety of synthetic

procedures. Specific procedures for the preparation of

t he conpounds of fornula (I) are glven Reference

p— N =y -~ o - o o
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A solution of ( 1-(R)-phenyl -ethyl am no)-acetic acid
(25.6 g) in 384 mM _ of toluene was heated to 900C. To
WO P009/036462 g ( 1 .1 equivalents) of a 15.84 w .PBET/US2008/075967
solution of allyl-(2-o0xo-ethyl)-carbam c acid ethyl
ester (U S. Pat. No. 5,071 ,999) in toluene, was added
over 20 mnutes and the m xture was stirred at 900C
chainflaalidéd sochras ddoyh |adryR Byristyl ah?l dteanys chldfides, roolidexgand

odidss Al a ralses SH 45 Beay Va“e%Ehgaéhhly}gwqu@%%ﬁh%{si- Water
oroﬂ%‘d?)l@@?dﬁgeré?&e'p?@@u B¥re & %B%%bta’%ﬁ‘@dthe m xture was

neutralized wth'a s utlono K2CO3 in 120 g

waasic, addhtion baltsocarhbg psepdkred.in Fitg duamgrtlse \ﬁ/ealdsolation and
purifi%etﬁ%rq Wgunr}%ﬁtqng%qﬁg% |0§C@¥ %ﬁaé:\(vas e E@)&mccam cbrqtaining
moiet§XbifrRa tseiitablet fBerichess tih@%ﬂiréildé' @b@ﬁ&@oﬂtﬂ%@@ﬂate of a

pressure to provide an oil which was then diluted with

pharmageytically pceeirbleonptabeatien AWty aMMOD® §f @ @Ygasiic PRary,

secofddr by SERBREAITE Codiiacub A ertse taisalls i dBG ut are not
limitetiito ceatlopsyased dralrali h@alsermele&tMe@s sueﬂi @d lithium,

carbon (13.9 g, 50%wWw in water) was added t
sodiupt, é&t,@ﬁ%umeadp&m Wﬁ@”%‘?‘%’d‘u@f‘d @ﬂurEbE‘éﬂﬁ?)ﬁ%”%?n@athé'bG gnd

nontd_9<| Fgﬁwg %@9@ rdo%;r}} roféa[@}%éna]ug Qorﬁgl_og 1" H) -

tetrameirhlylmmhahmnﬁ tét%aéth&lam)umon|ummaleﬂvayizara|déed|,métbyllacrviﬂd, by

rimefy RN ERAIE B Ryt Sty el oot farie. Oter
repreEQNt%nﬁvé_ B?% dHi¢ bHfiSedBSerll 1o ¥ forifartieH b'é%g la@dﬁldnt $its include

Is a registered trademark of
ethylﬂremblamw@ ethmramtgminie, deghamejemits, pipgriding, rarm) plaadazme
rinsed with 200 nL of MeOH to provide a sol ution

containing 78.9 g of the title conmpound. Exanple A5

DETERINATRIR. GrBIOhecioydr agYTvIglor 2, 3-ci pyrrol e- 5(1

Hvcar boxyl ate di benzoyl-Diartrate salt A solution of

130 detemiaeripe effectiveinss s rerespatativecpyasings sif this invention

as hl%@?‘é ‘?‘%&f%F véns ISy d;%@%ydﬁ%{g%on owéoﬁﬁ?cttgd’ aEQordlng to

prevucﬁkvblj@desor}bdoamb&fods (aeeokrrmwemmrms@nmaal—lg Re@s)ptor Binding
di ssolved in MOH m_+ 95 rinse

Sites i Fog Ak et nes MRduBEoss By HaTNG a?meqmps o pivalent
carsTEEspalaLb AR BTSSRI oo RN ot

etal.f 1Hharmtabobgmadi Ohianasctelriza tiom MEG]:LZ((H 6xA33@1mh)ouréaf§30ntaining

Hlstanqu EICBQ.\AF%S dr rﬁgm&%lgm?my'st@ gﬂg?@,gf g?e 198Tﬁe?lfoutrnha“? of
Phan%éo/@@ﬁﬂa%@/t&yp%rﬁﬁéﬂ& ﬁﬁ&bpéun&e%rlzﬁ ¥Bbs- 604 (1995); Leurs

hexahydropyrrol o] 3, 4-b] pyrrol e- 1,5-di car boxyl ate
et al. Ctb’zlstgrmn@ Hogndngmli)@nrlmm@tmg Betwem Cwotuinetiepaldty-Receptor

assafl T Elo” B ReRaudn v B8 L AR AP B e gmbhEe
Ther?@m?@be\/dlﬁﬂ@aﬁo 3, pp. 1009- 1015(1996) and Cheng et aI “Relationship
aR) - 5- Met hyl - hexahvdr o- pyrrol o[ 3, 4 yrrol e-

Betwe%rathﬁamlbltioramsmﬁ (KhLad tf@s@@ﬂcqmr%tw@c@fdﬂhI@HOIbwhlch
Caus(ag3 %B% ﬁﬂ‘ﬁglflgﬁ@%@?f 8 S/Ria(ﬂ %e rckf%)ﬂ%gélgliﬁel%ﬁaéPharT?ology

carbo ert - este

Vol. 2, md@g(%ﬁoamgm)s added par af or mal dehyde (52g, 1.72
nol e), and the m xture was stirred at roomtenperature
for 1 hour. Sodi um cyanoborohydride was then added,
and the m xture was stirred37at roomtenperature for 10
hours, diluted with 1IN NaOH (450 nml), extracted with
di chl oronet hane (5 x 200 m ). The conbi ned organic
| ayers were dried (Na2SO4) , filtered and concentrated
to provide the title conmpound. 1H NVR (300 MHz, DMS(d
6) d ppm4.1 8 (m 1H) 3.47 - 3.59 (m 1 H 3.34 -
346(m2H)2.75- 90(m1H)271(m1H)2.44

"~ SN SN NN A ~ ~ "~ NS A 'S
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The product of Exanple A7 (2.30Cg, 18.2 mole),
1, 4-di bronobenzene (5.1 6 g, 20.9 mmol e),

W@ b@pdsdianzyl i deneacet one) di pal | adi um (340 ng, POI/BS2008/075967
nmol e), racem c-2, 2' - bi s(di phenyl phosphi no) -1
, 1' - bi napht hyl (460 ng, 0.73 mmle) and sodi um
tert-butoxide (2.63 g, 27.3 mmpl e) were dissolved in
20 m of toluene and heated to 7Q0C under N2 for 16

hour The m xture was cooled to roomtenperature,
—M&EM—’” ity PEMS wat er and extracted with di chl orormet hane
){= ratl Hi%tafrﬁlﬂ’el’o“ REPISHAPAS EloNBE indl dx@ e SMERS inSM)s Ushd

ate, filtered and concentrated and purified by
compehh@rmbtwglphge)(setantledm gubiiadieoeding ia mnethads @%VIQMSH dlescribed

(see g' Ch'%ne%@g‘g%h nbagqﬂ?‘”.g@ ﬁr@ﬁeé@ts'(q%mg@g? 2120 2-
Meth&l%r@lldrhylgatﬂm asen;lofu}arﬁsﬁﬂ)b(aﬁdemtrﬂep 1 PPotert dnd Sefedtive

? 5 (m 1 H 2. 68
Histagnirg H3<seceptar 6niqgon_|§t mthj:)rg,gg. bikeg rpﬁertlgs&).loyr/mj of s,

e b b, Y S B o8 ot

Esbehmami eoal. Ewaanheeolagueabmeehdsuow@rppemleesﬁsx 834982k a
vention will be better understood bé reference to

Seleqtlwe gl E@ﬁﬁhb‘u@%ﬁls@,ﬂ'%ﬁtﬁ%@@tq A taPigphemical
PharfrpbHBRL Y oD, P 2R3 % (2R0H | RABRE0E HECT PR fent
Pharwaceloggiof I—hstaum’ne bl dRerceptdri Legandso kolide nmesiof Heteybggneous

Actlv%|§§%tpll%%qep% gpn ,Qﬁr%@ I Lo o gﬁrpézgﬂbﬁﬁs o h égy/\ﬁ}ééﬂd Experimental

Ther&E 8L 98I Qﬁ’h‘%’p;‘} 32"7‘1'—9@15(2005‘72' Nerfbtdred Vit pr@Pared from C6 or
techni que well-known to those of ordinary skKil

HEK283 cells, exgrassmgsmetratraﬁls‘am|Eeaar;ﬂoepmr by homogenlzatlon on ice in
TE og i Rl ST BLIG bt 11 epbRITAS B BMEET 1 5 e
benz%%irﬁ%ﬁﬁgé/ﬁﬂ%%nrﬁn ”’F‘P?Mﬁl‘léupéﬁtm %d%ﬁ@bﬁhl%%sﬁbtﬂq The

i phenyl oct ahvdr opyrr ol of 3 lpyrrol e
homc@eoatejwaEmntrlﬂeged\a( $3,R00¢4®) 2Q minutes at 4°C. This step was

h l-4-yl)-5-nmethyl- h 5 | or 3
repeaigd A Pgies URRE Al whs bt ot dEneec R s
frozeh @t t'ft?@u@tﬂ@fé@ﬁ@d depahe *éi%? df %sgé?fmbﬁlbﬁé;ne§waﬁé tHal\J\IedWﬁwd
i br omobi phenyl for 4- di ronnbenzene 1H N

dllute meszuf@a 3) d ppm7 39 - 7.53 (m 6 6. 60

6 2

HJ\)F’%’ntér(jane pye gra(tllq{ms qu—l? %L&%‘teoly}_%éﬁeﬁﬁ oin'f_%tﬁéh%ggmme (0.5-
1.0 n@l)%@tr(e”fp)re%eh&e ar 588ené’e @ﬂnémas%’ggbor%eﬁﬁrbaﬁéns 8f idardislof>
forng@ﬂ/) ;gxgg fgsmlp.}@ )1f|g:|1’> hlstarrﬂlne 3 receptor competltlon binding. The binding

e AR AR s AL A S TR B
termiﬁ’é‘l@dwf@%tmﬁfut@aﬂ% réﬁqlcﬁé’f%ﬁﬂ ull) wed. Esedel dfine non- speC|f|c

. .3(2H? pyri dazi none g, nmol e), copper powder
binding.All Bodigg rzeclzorrmweeq tesminaied @ys‘lltc@ﬁqmwmﬂfafca@upm onto

polyelieHinip €127 Bt R RGN LIER URIE e SR i ur

(PERKAIISECNER & 4 eedioened eapemalkibPPerkinElht, Wict bf Waasey(
15 M) and filtered through a CELITE fllter (CELITE IS

Massachwtga) OF YHAT NH%N@"R/BJN 19 RVELANEAN i51acregistpredsiradamark of
Wh atPrTa A& i in g%ﬁ%&ﬂ l'tJhﬁéd?‘kfh P )C %TIB%UQ} fFﬁje% brief

nder T edu res e resi e was puri
chrormtography (el utlng flrst w th diethyl et her,
foll owed by di chl oronet hane3g-t hen elution with a
m xture of 5% MeOH in dichl oronethane) to provide the
title conpound, 2-{4'-[(3aR 6aR)-5-
nmet hyl hexahydropyrrol o[ 3, 4-b] pyrrol -1 (2H)-yl]-1 , 1
' - bi phenyl - 4-yl } pyri dazi n-3(2H) -one. 1H NWVR (300 MHz,
CDCl 3) dppm791(dd J=3.73, 1.70 Hz, 1 H) 7.61 -
7.65 (m H)751(d 3848Hz 2H)725(dd dd

'\ — g —



carbonate ( 13.04 g, 2.0 eq.) was added the product of
Exanple 1C ( 17.9 wt% 20.6g, 1.0 eq.) after which the
wae®9ebe1dms evacuat ed and purged. A catal yst sPCTUB2908/075967
was prepared in a separate vessel by m xing Xant phos
(0.77g, 0.067 eq.) and palladium(ll) acetate (0.22 g,
0. 049 eq.) and degassed after which 17.3 g of toluene
washeawithd?led ofiiddicaltiTH boffer. Boendabdioletiel s@sudetermined by liquid
. .added to the_vessel containing the 4,4'-
SC'”t'@‘?tB?rb‘r‘ﬁ}Hltﬁﬂe Rgra et@wd@eeaﬁ §P€]pei'ﬁ8”tbr'féj“ﬁ:9 gasRyS: dfso
valueS s A_sfodds wafk e riiimedUsyeHWaRa A G estidCorBE Gat# Bnd DK,
hours. The m xture was cool’ed to 200C and 80 g of
valuedivedrearatenmined dywhe GrohgdPrasnsf e@eatian.ng m xt ure was

stirred and_the ilte to remmve the catal yst. The
B AR RSEATE Nole BB &6 veliesr e Geti e F & dinfieindt s
formuPa eI FinbR at thalt iteedecsdrpuN@Sd® Wbt bindthd¥nthPlotiBtamine-3
chromat ography to yield 5.65 g of the titl'e conmpound.
recepi®gnpl e 1E Ethyl (3aR 6aR)-1 -r4'-(6-oxopyridazin-1
(6H)-yl)-1 .1 '-biphenyl-4-
yl lhexahvdr opyrrol or 3, 4- bi pyrrol e-5(1 H)-carboxylate A
m xture of 1.98 g of copper (I) iodide ( 10.4 mol e,
0.1 0 eq.), 1.66 g of 8- hydroxyquinoline ( 11.44
mole, 0.1 1 eq.), 4.0 g of potassium carbonate (28.94
nole, 0.29 eq.) in 18.8 g of dinethylformam de (DW)
was m xed at amnbient tenperature. The m xture was
added to another flask containing 4 1.6 g of the
product of Exanple 1D ( 100.1 6 mmole, 1.00 eq.), 23.6
g of potassium carbonate (170.75 mmole, 1.70 eq.), and
14.4 g of 3(2H)-pyhdazi none (149.86 mvle, 1.50 eq.).
Addi ti onal DMF (226 g) was used to transfer the
catal yst slurry. The resulting m xture was
deoxygenat ed then heated to 1400C for about 18 hours.
After cooling to anmbient tenperature, the m xture was
diluted with 567 g of THF and 384 g of 10%\aCl
solution. The m xture was filtered to renove excess
salts and the aqueous phase was separated and back
extracted wth an additional 177 g of THF. The
conmbi ned organi ¢ phases were then washed with 10% NaCl
solution (3x384 g). The organi c phase was concentrated
under reduced pressure and MeOH (253 g) was added and
the contents were concentrated under reduced pressure.
After adding additional MeOH ( 158 g), the contents
were cooled to 00C, filtered, and washed with cold
MeOH. The resulting solids were transferred to a
vacuum oven to yield 35.31 g (81 .9%yield). Mass
Spectroscopy: 431 .5 (mw. 430.5). 1H NWVR (400 Mz,
DMSQd6) d ppm 1.15 (s, 3 H, 1.78 - 1.88 (m 1 H), 2.1
0 (ddd, J=12.49, 6.1 7, 6.04 Hz, 1 H), 3.03 (s, 1 H,
3.24 - 3.35 (m 5 H), 3.53 (ddd, J=9.23, 6.86, 6.69
Hz, 2 H, 3.67 (s, 1 H, 4.00 (s, 2 H, 4.22 (s, 1 H,
6.63 (d, J=8.51 Hz, 2 H), 7.07 (dd, J=9.47, 1.51 Hz, 1
H, 7.48 (dd, J=9.47, 3.84 Hz, 1 H), 7.53 - 7.60 (m 4
H, 7.68 (d, J=8.64 Hz, 2 H), 8.06 (dd, J=3.84, 1.51
Hz, 1 H). 13C NWVR ( 100 MHz, DMSO d6) d ppm 14.79
(CH3), 28.89 (CH2) , 47.71 (CH2) , 60.24 (CH2) ,
112.34 (CH), 124.87 (CH), 125.27 (CH), 126.02 (O,
126.89 (CH), 130.05 (CH), 13 1.69 (CH), 136.87 (CH
138.78 (C), 139.31 (O, 145.61 (C), 153.53(C), 158.64
(C. Exanple 1F
2-{4" -r(3aR, 6aR) - hexahvdr og@g-r ol or 3, 4- bi pyrrol -1
(2H) -yl 1-1 ,1 ' -bi phenyl -4-yl)pyridazin- 3(2H)-one A
m xture of the product of Exanple 1E (7.50 g, 17.42
mol) in 33% HBr in acetic acid (37 m _, 205.57 mmol
11.8 equi val ents) was heated to 65-700C for at |least 6
hours while nonitored by HPLC anal ysis for conpletion.
When reaction is conplete, the mxture is cooled to

AN~ - ] A A 7~ 1 A A A
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under reduced pressure to a snmaller volune while still
in a solution. The solution was | oaded onto an
WORAREE1X Super Fl ash silica gel colum ( ANALOGPKI/US2088/075967
regi stered trademark of Anal ogi x Inc. of Burlington,
W sconsin) and eluted with NHAOH MeOH DCM 1 / 10/ 90)
to obtain the faster noving conponent (conparing wth
Exanple 11) as the title product. 1H NWVR (300 MHz,
DMSO) d ppm8.06 (m 1 H) 7.69 (d, J:9 Hz, 2 H, 7.57
(d, J=9 Hz, 4 H), 7.50 (d@¥ed rr "1 H), 7.08 (dd, dd,
J=9, 4.0 Hz,l H, 6.70 (d, J=9 Hz, 2 H), 4.72 (d, J=6
Hz, 1 H, 3.75 - 3.82 (m 1 H, 3.52 - 3.59 (m 2 H),

Z, |GoBtpourB.@Eném 3 H), 3.1 5 - 3.21 (m 1 H), 3.14 (s, K
3 H, 2.05-2.12(m 1 H, 1.80 - 1.86 (m 1 H); VB | gy
(DCl.) Me= 388.Exanpl e 11 (3aR 5S. 6aR) - 5- met hyl - (nM)

CH (3éR 5RG AR R &L 4! ](6(&wpy}‘|db9|hpg€oxIyyf')rphenyl 4- >5000

| ) oct ahvdr opyrrol or3, 4-bi pyrrol e A sol ution
ulf)occtabyqlmpwoton ﬂdnipmdaﬁ exmi@ (5 g, 13. 44 mml) in

Adr nnnan

CH E%ér‘%?ﬁé@% o RN P e e PR mﬂ% oy oor d 2240
yasSctaRr omfb]by’ﬂrolé% BQM&S The m xture was

yFr@I
concen?(q’%? der reduced pressure to a smaller

*Value\séqemeppgn\,m@qn@fgwqaratep ¢etermingfiensi on. The sol ution was
| oaded onto an ANALOG X Super Fl ash silica gel columm
(ANALOG X is a registered trademark of Anal ogi x Inc.
ofl hsmmmrds of\orsewadl)rdre modverted esaftesiaral ad#ioistration or in

Vivo acdd\ﬁﬁ'b%gg%g[ p%gér%%umﬁ§ R?@m Qﬁlgpﬂg\/\ig@ﬁgﬂf?&n%ula (I1) were

teste@® a8 GnditatedFAlIVR féﬁﬂ@tal\rhﬁ]e CDP&@)pt&r W?B&lt@ﬁ difding. A& shown in
7.70 (d. J=9 H 7.57 9 . 7°50 (d,
Tablej2,&cqpp0unds) of fqrmgla(((lja haye) Iovg ngalue@ Flibls |md}q;ate%th@5

compg)glpéjg g&g@ulgélw%edéxf’r%?wéﬂ)o éa% H’%taﬁ %]&re%e"g_@?s 3 24
(m 1 H, 3.0 (s, 3 H, 211-217(m1 ;
(DCl,) M= 388. Exanple 2
2- (5-{4-r(3aR, 6aR) - 5- net hyl hexahvdr opyrr ol or 3, 4- bi pyrr

1 (2 liph I I i dazi n- 3( 2H) -
Exarml(eH)ZAyTIePteBﬁtz/Fy“dTa'R—Ga%gblg }/1) pyri dazin-3(2H - one

Z, | Cotmpoumdomdreay! ) hexahvdr opyrrol or 3, 4- bi pyrrol e-5(1 H) - K;
carboxylate A m xture of tert-butyl
(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-b] pyrrol e-5(1 H)- (nM)

R N R DR A e R A R

BNpRe (B 75y hoyridazé-gtaH )jomd sodi umtert-butoxide ( 1

AP R R e Py ‘Eélpyrrfog”f Ea by |35
henaidoh ek bloiene (A Bhe) . The m xture was

to 1400 or 15 mnutes in a nicrowave reactor.

The m xture was then cooled to roomtenperature, was

| filtered andlthe rude m xture was purified via

In vivgiassays el Weh 0. D505 £t onc : hexanes) to
gwgg@hggh he tid hhlﬂ\é%@imﬂ%dn?tthél%fr &r{’eQQctMH%mg@H@lh@tamme -3

bindirgg gffinjtynof gei)’npogngg_, gfe 319 animayonqdeals eHpyuman digease available

wh |Cfi§gr§1.o|1|§t2$& (tﬂla tuyjf ﬂy ofjcoﬁpdlﬁ'idsgd?’)the YR ehbich foereatilr?g huan

diseab8gRdreffjorzeoraliyshteny e ahithad nhddwl lof thehdihhn disease attention-
-carboxyl ate (CAS #370882-39-6) may be prepared by
deﬂm{ ¥oerachy dj§gr(der@@g rpl@t%hpm@ﬁf |ﬁrd§rs of attention is an’inhibitory
"Di azabi cyclic Central Nerwpis System Active Agent s"
WO 2001/ 081 347(A2) (2001 ) . Exanple 2B (3aR 6aR)-1
- (4- br onophenyl ) - 5- et hyl oct ahvdr opyrr ol or 3, 4- bi pyrrol
e To a solution of (3aR 6aR)-tert-butyl
1- (4- bronmophenyl ) hexahydropyrrol o[ 3,4- b]pyrrole-5(1
H) - carboxylate ( 1 .86 g, 5.1 mmol) in CH2Cl 2 (50 m )
at 23C was added TFA (8 m ) and the mxture was

a o, . — o . Y |
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1H, 3.33 (m 1H), 2.97 (m 1H), 2.67 (m 2H), 2.57
(m 2H), 2.34 (br, 3H), 2.1 5 (m 1H), 1.95 (m 1H),
wa22®203@32 12H). M5 (ESI, M+ 1) : 329.1 . ExanptBUI008/075967
2- (5-bronopyri di n- 2- yl)pyri dazi n- 3( 2H) - one and
2- (6-Dbronopyridi n-3-yl)pyridazin- 3(2H)-one
3-pyridazinone (300 ng, 3.1 mmol ), 2,5-dibronopyridine
avoidange téstdn SHR ratmmlps, (acﬁmmﬂangmysrﬂysHypéﬂénwe s8aih ofmat bups)

s SR3pI 2558 s e PO PR B A RS e

modél Omé’ﬁ%&bl{)]@@aﬁ@@hﬁﬂy% 19 t@é‘t"He@I el dés%r%‘ed)m tﬂ—é‘ﬁterature

m xture was heated to 1200C | a mcrowave reactor
for exabnpte iniKematahet ah, ﬂsycbomlaarnmnm@ﬁ (Berkl Genﬂmny)e\zfobé67(4)

po- 3R33eP 3P ARkl ehr ol AR ED R el Nty g Receptor

Antadtirests W-804 THE afd WS 1 mz@ UL ¢n RS BeHdvidrarand Neurophysiologies
chr omat ogr aphy 1(S| 2, 10-80% Et CAc i n hexanes) to

Charagterization héournel ef aarpensingyandExpempeytal Therapeutics, Vol.

305(:59@8.‘5%%%@%% ' SF@@Q@{P@O%\@' (,l)ll\é!%}( 3P 4 '%é’g@p( %ﬁ()zoos)

Fox el a=F 8°Werh|?acolki@|cal 'Praﬁer(tléé of WE)T 2B9= Il_gg;éurc?\?ﬂprﬁlsgﬂogld;zkl)
WsIog
Charq@gr@eﬂ%e@i BmﬁﬂaBgﬁqhaml Eﬁgﬂayw p@ﬁ@ﬂlﬁn:ﬁmcwﬁ@pw@wa of a

Pote %d@&%gﬁ%glsﬁmr@ Hg Rjezceym,@ntgg‘?hlgg' é&urpggof'Phgrmacology

and ExpérimentaMeheraputics, ¥o1.(31,3, pp=186-49042005); Foxk. & %Rl ( thffects of
Hista%"@_? é’SAReq%pfor;I;Zlgar}o%@Tégﬁ(éﬁ% péé]rggifaSh |5n' a ke7peH%e’d ,&F?]Uisition
Avoud%h&é IR‘és‘pQ)QﬁéRw ﬁ?e%Pént%%BMél %ﬁi@f@n@%@é’t’ F°u§ ﬁ*e%i?bbwa/

)pyrid ) pyridazin-3 -one
Bra/n(l%@%e@alm) VBL ﬂ@ﬂWLZ)lpp(%‘( 461 (BO(E)t dn rthlﬁEmWel Qoth compounds
of form?ﬂ}%hgﬁlggr)%g%t@e rﬂ/nédr%mﬂﬁdr %tlagftgcaily t?]'%ancﬂt gepggmﬂjgeﬁects after
dosm@ at®.0mol03 r’r@l(g%btbéd'@mé h@“\ﬁhé’n dosed alone by mtraBerltoneaI
yl) pyridazin-3(2H)-one ( 2rrg, nmol ) ,
mpctmwt@ eheviorapefficacy aghieyed oger a range of plasma concentratlons

v ek ARpAYNERBPIDLN O SO ok o1 NG
sustatnd&plasmeMcmtrhtlm ahd)rap@mndwoﬁoaﬁu&oml\)m@(ceedmg levels
( Et OH: di oxane = was added. The m x
need%iorrﬁfﬁ@%rd/ apd P@@é@%?ﬂtb/ tﬁfed@rr@fﬁéw' dQ6516F CPBPOWBAS of formula
) nbi ent tenperature, was filtered,
(1 ragﬁgqmcé%fgtqggbﬂ(ﬁger reduced pressure. The residue
was purified via chronatography (S|02 0-1 0% MeQH in

In vaHzg g@avépé _o‘t[gogﬁggr O[gvgl de (ishof ftormu% ﬁ) to compéunds of formula (I1)

net hyl hexahydr opyrrol o[ 3, 4- b] pyrrol -
( SIYORAUBISSH YO RYIRI (B afe;z:ow%?g vrawypmtg(mpow of fermula

(1), t%&%%@%nd%&?’f&bu}%gl gaﬁ j)%zccg%'ﬁéﬁgd t(ilpbe p%ggéfgé(of

compddhds of R8m(udlal (1)) Thislie demorktratéd: by g followddy exiokridents. The
orrditg e b D aihl U o Mok il
Dawl%ﬁgf@nﬁﬁ&lgu@%k@% ahDoedf G65g8.. M+ 1) @ 374.2.

( FhR BEIGERYaS pranaigl as-g solytert & axepigtd db20%-EtOH: 30%

6H) -yl ). Ldin-3- . : :
propyfii alligt R Bainss 5 bruaterkatgnegications.fanging from 0.1-2
sol ution of the product from Exanple 2E (23 ny, 0.062
mol) in DCM (0.5m _) and MetoH ( 1 ml _) was treated
wi th hydrogen peroxide (0.04 m _, 30%in H2O 0.24
mrol ). The m xture was screwcapped in a 4 m _ vial
and heated to 5Q0C for 24 hours. The m xture was
concentrated under reduced pressure to a snaller
volume while still in a solution. The sol ution was
| oaded onto an ANALOGQ X Super Fl ash silica gel colum
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3.25 (s, 3 H 3.35- 3.48 (m 3 H 3.52 - 3.57 (m
J=21 .09 Hz, 1 H 3.71 (q, 1 H 3.82 (dd, J=1 1.41 ,
wW@284/056232 1 H) 4.02 (dd, J=1 2.08, 6.52 Hz, 1 M)T/USHBS/075967
4.67 (m J=1 9.36 Hz, 1 H) 6.73 (d, J=8.82 Hz, 1 H)
7.09 (dd, J=9.39, 1.53 Hz, 1 H 7.49 (dd, J=9.39, 3.83
Hz, 1 H 7.59 (d, J=8.82 FE 1 H 7.61 (d, J=8.43 Hz,
mg/m]_ EQro&psQaf {hdlele rats 3d@ds olmbBkelzs relceiedBa 1 rigkdd0.5-1 mi/kg)

ntravEReis OkPEA $195S 5iR FkeaRld B Asbianab Giods 47 Thice
recer g SN MBIGTD T Vlr A 54 RS o PRI TBORML | b

conposi ns conprising a therapeuticall ective
intravemousidosée veascaarpmisierest infaojugulas ((at), cephaw(dag) loz sapherous
n oLy rphs. thereo nati o

(monfSf) Vet S8 bl e RS prmis 88T bV 8 88ie Seliabpiopt samples
were @@tmﬁeds frofPEREHAANA0.1 (I oMygt29m S01 Mubagefl 6, 9, 12, 15 (dog

%ether with one or nore nonh-toxic pharnaceutlcally
only) a6 s hore adter dosing. Rtasmphuasaeraratashby eentpifgatioorand stored
ﬁozeﬁ%%“p%h%gégylated for oral admnistration in solid or

for parenteral injection, or for rectal

adhierpladrhatdonbentfatiorisasfithé pldatins et ipadruy aﬁtdetﬁEt abl e
carrier", as used herein, nmeans a no n toxic, in
corregppnaing Listaming-3 gecapter I@ﬂﬁr@l werg @eterginegemm b HPLC- MS/MS The

comiBSEEBALALIARRS el LB ALty et
with anmm:teut:ottmmng centréfpgatiore tbalsupemtmteNasn;qansfesedho a clean

as | act ose, cose and suc se rches, such as caorn
contaien il Sapopaieaity CysRsIE Bricgegs o s prorad Snd Parst

comp@%hﬂ‘(@éré‘é@ba%{éa > %SEHXWé’C% Mﬁﬁﬁ‘?ﬁé?i»f'us&g r'el\‘/bps%ephase

cellul ose and cel lul ose acetat e; ered
HPLQ m@awms detection gad apiantitatianc Smlc&ﬂ)atabdatd@rwawedanalyzed

simulgqurf)eD M\ﬂ%gﬁeﬂa é(%%plem llg]aﬁ@ul%gmfgsdrgsl%\ggtc:gr? 'rat1cgbﬁ:nI éagqnqsseaer%ple
was cHiéLiaRBARa8! $GuBbY ARESr Ridedssicn Qlﬁé’lP%bQﬁ@nwé@ﬂbd) of the
esters such as ethyl oleate and eth | aur at e; agar;

peak gigd eatingprediestas paiemt/interp@lgierdard ﬁi/tﬂ\eowllé&d piagma standards
vasu%l mbgHﬂbn%?rOXIde al ginic acid; pyrogen-free water;
rsotonic sal'ine; R nger's solutlon et hyl al cohol, and

p%aklmamb@bﬁeentsaxldwsl (O]pngx) el theltimeo pezhieplalsma C(mtlehtratlon
conmpati ble | ubricants such as sodium | auryl su

(Tmaxhio bRHy Kiesadministetadaprodrug ang the pareddpyg W&r%\é%ﬁﬂ @'reCﬂy from

the plfagh%aédrﬂ%nﬂ%gaﬁ %ia SRAEAE r3OCTHS plaNRE LS ration n data were
["favoring an per um ng agents, Breservatlves

submétted m«mdﬂnemdﬁwtlabanvalflﬁmgueslpg FEIRINONLIN Iﬁ’eofesswnal Version

4.0 s§RRRMINNGNERS i & radislsRed Fogb il Bh budtsigllicororation of
Palo Aﬁéﬁ’@ﬂlfbhﬁé‘f ﬂﬁe Ehél%c’cé'ﬂé%atbrgard‘gaébrﬁl%rt@@gbrﬁ ﬁl%%rnﬂﬁeliﬁ

hunmans and ot her mamal s oral y, rectal
recepberr liganerialallystudiasr dbiestanvaegiony fromiheapragrugaveg measured:

compltbg Bk ot atei ol Bes b P Retn B iRy Tug bPEdHLE

detedtéd)Tabeat 50% ol bdsion A@sURAsH reri(frodk&j:§iafehitrali®dest) and
of ‘adm ni stration, which include intravenous,

~30% BRM\AFHOBUN AROUSEniPrafiagi Paieshratia T2l §sAeavREsion was observed in
dog (é@?ﬁ%i@bﬁ-&fﬁ tio AR i Pﬂgsgrthémlr?ﬁ'lto'nﬂg%%fl 4 M%pg

¥ conp I ons for ral’ 1 n)ec

c itrip ungergibed t‘rmtlerw fore@bmga@atﬁda@ése:r@tlen iane sgoapanying
or nona us sol ution i spersions spensi ons or

examplff e §re? AysEabye ﬁ@g goRaet © ?%Fakteélc‘%ﬁw@git@tlmsolﬂpqrh%
sterile injectable soluti omp-or dispersions. Exanples
of suitabl e agueous and nonaqueous carriers, diluents,
sol vents or vehicles include water, ethanol, polyols
(propyl ene glycol, polyethylene glycol, glycerol, and
the like, and suitable mxtures thereof), vegetable
oils such as olive oil, and injectable organic esters
such as ethyl oleate or SU|tabIe n1xtures thereof

- o a1 L )



bef ore use. Injectable depot forns are made by form ng
m cr oencapsul ated nmatrices of the drug in
wheedesrarabl e pol ymers such as PCT/US2008/075967
pol yl acti de- pol ygl ycol i de. Dependi ng upon the ratio of
drug to polyner and the nature of the particul ar
pol ynmer enpl oyed, the rate of drug rel ease can be
scope ohtheahledtiorbxeith ssdeffnedt duiely linydHe gippealbée claing ragdstheir

.1 ncl ude pol y(orthoesters) and pol y(.anhydhdes) . Depot .
eauivelfis JB6US GRISh pomeca TaRs 'S e aessg embodiments wil
I I 0 i S. .
D R e B B R A R RS ngluging
withofiblimilatian thosecelatibg tetlee chémed| sfroctusesispbetitubpts, derivatives,

: filtration through acterial-retaining fi|ter. or b
ntermégtiplebo PUNRaE S BPEDPR, UigBRo8hron # poshirhiof of Stch
changésahd encehfidHioRe P @8k of @S invBhabn aRBy Be rihes litnedt @sparting
di spersed in sterile water or other Sterile injectable
from thegsrirt anesscone bered. use. | nj ectabl e preparations, for
exanple, sterile injectabl e aqueous or ol eagi nous
suspensi ons nay be formnul ated according to the known
art using suitable dispersing or wetting agents and
suspendi ng agents. The sterile injectable preparation
may al so be a sterile injectable solution, suspension
or ermulsion in a nontoxic, parenterally acceptable
di  uent or solvent such as a solution in
1, 3-but anedi ol . Anong t he acceptabl e vehicles and
sol vents that nmay be enployed are water, Ringer's
solution, U S.P. and isotonic sodiumchloride
solution. In addition, sterile, fixed oils are
conventional ly enployed as a solvent or suspending
medi um For this purpose any bland fixed oil can be
enpl oyed i ncl udi ng synthetic nono- or diglycehdes. In
addition, fatty acids such as oleic acid are used in
the preparation of injectables. Solid dosage forns for
oral adm nistration include capsules, tablets,
pills, powders, and granules. In such solid dosage
fornms, one or nore conpounds of the invention is/are
mxed wwth at | east one inert pharmaceutically
acceptable carrier, such as sodiumcitrate or
di cal ci um phosphate, and/or a) fillers or extenders
such as starches, |actose, sucrose, glucose, nannitol,
and salicylic acid; b) binders such as
car boxynet hyl cel | ul ose, al gi nates, gel ati n,
pol yvi nyl pyrrolidi none, sucrose, and acacia; c)
humect ants such as glycerol; d) disintegrating agents
such as agar-agar, cal cium carbonate, potato or
tapi oca starch, alginic acid, certain silicates, and
sodi um carbonate; e) solution retardi ng agents such as
paraffin; f) absorption accelerators such as
guat er nary ammoni um conpounds; g) wetting agents such
as cetyl alcohol and glycerol nonostearate; h)
absorbents such as kaolin and bentonite clay; and i)
| ubricants such as talc, calciumstearate, nmagnesium
stearate, solid polyethylene glycols, sodiumlauryl
sulfate, and m xtures thereof. In the case of
capsul es, tablets and pills, the dosage form may al so
conprise buffering agents. Solid conpositions of a
simlar type may al so be enployed as fillers in soft
and hard-filled gelatin capsules using |actose or mlKk
sugar as well as high nol ec48-ar wei ght pol yet hyl ene
gl ycols. The solid dosage fornms of tablets, dragees,
capsules, pills, and granules can be prepared with
coatings and shells such as enteric coatings and ot her
coatings well-known in the pharmaceutical fornulating
art. They may optionally contain opacifying agents and
can al so be of a conposition that they rel ease the

L, N 1 Y 2 Y R 1 Y e ]



this invention. The ointnents, pastes, creans and gels
may contain, in addition to an active conpound of this
WO pwemsdldn, ani mal and vegetable fats, oils, WeXBES2008/075967

paraffins, starch, tragacanth, cellul ose derivatives,

pol yet hyl ene glycols, silicones, bentonites, silicic

acid, talc and zinc oxide, or mxtures thereof.

Powders and sprays can contain, in addition to the

conmpounds of this invention, lactose, talc, silicic

acid, alum num hydroxide, calciumsilicates and
WHARALYEMA fleepqeder, or mixtures of these substances.

—  Sprays can additionally contain customary propellants
such as chIoroquorohydrocarbons Compounds of the
ventlon nma qi b% ad nlstered in the form of
|posoﬁ‘eOm uR Oﬁ%‘ athe art, |iposones are
generaIIy deri ved fronrphosphollm or other lipid

substances. Liposones are forzedhp mono- or
mul ti-lamellar hydrated |iquf Ery tals that are
di spersed i n an aqueous @0 An® non-t oxi c,

)

physi ol ogi cal | y accept af and netabolizable Iipid
capabl e of form ng Viposoffes may be used. The present
conpositions in lip formmay contain, in addition
to the conpounds of ¥hg invention, stabilizers,
preservatives, and tha\li ke. The preferred I|p|ds are
the natural and syntﬂet?%sphosphollplds and
phosphati dyl cholines (lecithjns) used separately or
toget her. Methods to formliypyosones are known in the
art. See, for exanple, Prescott, Ed., Methods in Cel
Bi ol ogy, Vol une XIV, Academ c Press hberbrk N Y.,
ora Rhaxmgeutrc&ellyﬁce@tabgeeaalt thesagle WheFeis: f or t opi cal
a%nr r@mlon of a conpound of this invention include
ers Sprays, ointnents and inhalants. The active
conpound is mxed under sterile conditions with a

armaceutically acceptable carrier and an needed
ﬂeser ?rQPé%OO e”ﬁ ' ? Hiepedf %95?31 cQnsisting of:
I o} m|nts,
<38R5m@%"$§ga% AR CoR “?%M@s\)??)?ﬁas &ing wi thin
yDochgdsmwpekws4+MpgwohMbnxwen Aqueous liquid

(3aR G R E TR eer bR e B N aLel Bk v ent i on

yDOC@ﬁ?d@@yH§QQ3MQﬂbyﬁokgggy@g phar maceuti cal |y acceptabl e
., esters, or am des derived frominorganic or

(3aRpRy&HaR)-atriedy!- Trtfe(Gpth-axepyristeainrh@Elityl paridin-3ccept abl e

T A

(3aR6\B 6éleﬁﬁmﬁeth951Q4€(6€(6d)xﬁrﬁyﬂdi@zu®-f’l (GIEI)'fpk)ply‘rﬂﬂn-@f- formil a

are, in the scope of sound nedica
yl)ph?rudmydrewrfc&swﬁomyr@%5rCﬁ<l<&>nt act with the tissues
of humans and | ower ani mals w thout undue toxicity,
irritation, allergic response, and the |ike, are
cﬁnnenmmmadeuhcai coedzamitédy eorbprisihgta/ corapourad obelasnd and a
are ef ctive for their intended use. The term
pharmageitica %éP?@ﬁ?P&‘EﬁE%btable salt" refers to those
salts which are, within the scope of sound nedica
judgnent, suitable for use in contact with the tissues
oft. hurrdrmemwi d)fdmatin@rﬂ meEnsmal néong ausohgkticnox disorger where
prritati.on IC res nd the.like..and ar
moduafidrt uliS BT eeFieL SERARER o iktappiis peRentattiy éinod
Phar maceutically acceptable salts are well-known in
the art. The salts can be pfepared in situ during the
final isolation and purification of the conpounds of
the invention or separately by reacting a free base
function with a suitable organic acid or inorganic
acid. Representative acid addition salts include, but
are not limted to, ascorbic acid, (D)-tartahc acid,
(L) tartahc acrd phosphorlc acrd salicylic aci d,

oy




Cations", European Journal of Pharmacol ogy, Vol. 188,
pp. 219-227 ( 1990); Tedford et al., "Pharnacol ogi cal
W@Eh@pMasd1ar i zati on of GT-2016, A Non- Thi our ea- CeCIX/HB200$175967
Hi stam ne H3 Receptor Antagonist: In Vitro and In Vivo
St udi es”, The Journal of Pharmacol ogy and Experi nent al
Therapeutics, Vol. 275, pp. 598-604 ( 1995); Leurs et
compaising éidﬂhsﬂsieﬁimgtd—bnsub@ﬂbaviagsxrrsiustzem(bla@p Eardvmtﬂit'bmnr
Funct i onal ept or S Evi den e for
disorgei HEBRRCULSlY SHECNE PRELHAELH SY PIHO B gt farewa(!) of dlaim
1. Therapeutics, Vol. 276, No. 3, pp. 1009-1 0 15 (
1996); and Cheng et al., "Relationship Between the
I nhibition Constant (K1 ) and the Concentration of

choymat e HEGEETASETER HHURTE L sl O el setectes
from & grobp-coR8Ring BIAIAneldEas kideask! asianti, albngc AsidYsattention-

he rat histamne-3 receptor was cl oned an xpressed

def|0|t Ryrereravitygigorsienseaficits dhalieniinm Pirelangisowsiary ¢Q91’"‘ib(ﬁ
dysfuégge ﬁgdr?g;gltfv d.g‘aflcﬂg %Bg%‘cﬁ‘l\r%tpg%l R ggr%c E?ﬁg é ; gm&ry, deficits of

learniABTd@d@nkid; éu?(alhéot[ls{ éﬁ)ctribma drug abuse, dlabetes type Il diabetes,
Met hyl pyrrolidi ny| yl }- benzof ur an- 5-y )benzom trile
depregssiqn, eppepBhgaghain t@@{ figerdgray 'aﬂ?W@qI@nR&?é'H'ﬂ sesistance

t r

syncr@HE a5, meblila Vo] EErcPRe ihoBhome WeMge Plisesse.
vestltmbar di6ordErS, me2006g sy hcrioeres maittecagnitive impairment, migraine, mood

i cal .and avi oral Proper s of - 349821
and atteg Ul PG00, AIRHOBGH ISPy AAIROISPSY o IO
neuro??%gfhﬂbﬁﬁnatlo% BBSHY, GHseEkivE %ﬁﬂilﬂ’QVe d¥‘6‘rd<§8 pafP\p neuropathlc

3-945 (2004 Krueger et al. G Prot ei n- Dependent

pain, plearqmactby d@qumfsoﬁ{sgtlwﬁaee pHB/cRs’razapvaw slyindeomas.: schizophrenia,

cogn@g% f ﬁlgﬁ? wlzop%&%rﬂﬁggg gﬁreéﬁélgﬁ}g%%% Sé(egecpmerx Tourette's
syndroxie MehRjY, aindldiesparvkders, Vol . 314, pp. 271-281
(2005)). Menbr anes wer e prepared from C6 or HEK293
cells, expressing the rat histamne-3 receptor,
hanoge fe
bﬁf fer %é%%ﬁ%do&f d IZ‘L émr\/\rlﬂggﬁﬁ\q é&%ﬁ%r@ﬂ ngi(ﬂgérolépls attention-
deﬂcublaygaﬁbmuwed|s<2rdw/mnzhe|merts diseasel, omglemerteupept i n, and
1 ng/mM pepstatin. The honpbgenate was centrifuged at
40,000y for 20 mnutes at 4C. This step was repeated,
apd th t fer.
I? uo?‘gé@gﬂgbpggzogbﬁh{ﬁ W@%%E[ unt | need%ﬂd&s%?e?hﬁge day
schzophm&gr cognitiveadeficitserfeschizapbcerasd dil uted with TE
buf fer. Menbrane preparati ons were incubated with
[H3]-N-a-nethyl histamine (0.5- 1.0 nM in the presence
08, AbSAREAEholNAICRAN 510yKARGPINe Gl & dikbaRh ¥nsicolepsy,
formula (1) and formula (I1) for histam ne-3 receptor
sleepatisgrelers, ialardit nuinitig, asthenayiondbeasgity.ncubat i ons were
conducted in a final volunme of 0.5 m TE buffer at 25C
and were term nated after 30 m nutes. Thi operam de (30
mMy) waghesee éfa eehpoendenisnedd (Ihc bi nding. Al
bi ndi ng reactions were term nated by filtration under
vacuum ont o pol yet hyl eni m ne (0.3% presoaked
PERKI NELMER Uni Filter plates (PERKINELMER is a
regi stered trademark of PerkinEl mer, Inc. of
Wl | esl ey, Massachusetts) or WHATMAN G-/ B filters
(WHATMAN i s a registered trademark of Wat man Paper
Limted Conpany of the United Kingdon), followed by
three briefwashes with 2 m4mf ice-cold TE buffer.
Bound radi ol abel was determ ned by |iquid
scintillation counting. For all of the radioligand
conpetition binding assays, |1C50 values and Hill
sl opes were determned by Hill transformation of the
data and pK, values were determ ned by the
Cheng- Prusoff equat| on. As shovvn |n Tabl e 1 the hi gh



and Experinmental Therapeutics, Vol. 313, pp. 176-190
(2005); Fox et al., "Effects of Hi stam ne H3 Receptor
WQ@ansi3GT- 2331 and Ciproxifan in a Repeat ed PCT/US2008/075967
Acqui sition Avoi dance Response in the Spontaneously
Hypertensi ve Rat Pup", Behavioural Brain Research,
Vol. 131 ( 1,2), pp. 15 1- 16 1 (2002). In this
nodel , bot h conpounds of formulan were active and
showed statistically significant Ngedeficial effects
after dosing at 0.01 -0.03 nfi/kp ofi body wei ght, when
dosed al one by i ntraperitage nj8ction, with
behavi oral efficacy achjleygd over a range of plasmm
concentrations. As grcdrugs, conmpounds of forrmula (1),
when dosed in vivo ng/ kg, produced sustai ned
pl asma concentratiorts, 0f conpounds of fornula (I1) far
exceedi ng | evel s needged_for efficacy, and consequently
the preferred doses QOrC%bnpounds of formula (11)
range from 0.003-0.1 ng/kg.“jn vi vo conversi on of
conpounds of fornmula (1) to conpounds of fornmula (I1)
or a sattrtheravdswioéreiroZivis Id of IQH aasea poodreigtad doimpovinds afferonula (11)
compounds of fornula (I1), therefgke conmpounds of
formula (1) can be consi dered toﬁbe|prodrugs of

conpounds of fornmula (I11). Tgis enonstrated by the
foll ow ng experinments. The p arliracgki neti ¢ behavi or of
a prodrug was eval uat ed CD1 mice, Sprague- Daw ey
rats, cynonol gus nopkgyss#fd beagl e dogs. The prodrug

ion in a vehicle of 20% Et OH
30% propyl ene gl ycol y D5W (dextrose 5% in water) at
concentrations rangi fromO.1-2ng/ M. G oups of
three rats, dogs or nkeys received a 1 ng/kg (0.5-1
m /kg) intravenous or oral(q?se of the exanple
prodrug; additional groups of 30 mce received a 1

whereiy/4egs N @0CHL, / kg) i ntravenous or oral dose of the

. The | i Nni e
PSP bk raF AR RS i g or
histaM@ign3 réduptor a¢tivitg € ofrerasklitiv tﬁérﬂifi%cbd%(prgﬂt’v{g?iﬂdmirﬁgtfeiriﬂb toa
bl ood sanpl es were obtained fromeach animal 0.1 (I1V .
subjeghhgying @r 3gsceptble to saidgondition orglisayden a thamapeytieplly effective
anmn@@k#% ( 8ﬁ%dWQQB§ﬂ§#ﬁﬁ%éﬁ°Sing' Pl asma was separ at ed

centritugati on and s ed frozen until anal ysis.
The plasma concentrations of the adm nistered prodrug

and the correspondi ng hi stam ne-3 rec r |igand re
déSer m‘erﬁédm@wf%@l- ﬂﬁ%ﬂﬂ;ﬁe'ﬁrﬂ“@ %ﬁﬁ%%fﬂejg% (CS)’I"miuI g@} @s?mé?eCted
from wgoﬁﬁr&y]ggtihgﬁm the plasnma using protein
P

pretipltation Wth acetonithle. Follow ng
(3aR &b aRj-ogaeihgh) -(4hE-exquridaziant (6Whs/ biphesfyedred to a
c|l ean cont ainer, and aporated to dryness with
ynocﬁLY&%@%HP&%hgﬁﬂP8@9@§¥82@eparent conpound wer e
(3aR§ﬁ§Gﬁﬁ¥§ﬂném9pﬂﬁ@E ’ XGHHBEZIRONBAYNBIBhengi-1g T everse
P

hase HPLC, Wt M5 detection and quanfitation.
yhoctgpyttopysomiddrlpymeled-anidey zed si nul t aneously with the

| es. I t [ f. h I
seRoa Ry tul B Tl MR aR e R ebligheEe o ©
yl)ph@MAJocta sy de iy ITNSI3gh bslirod Stdieddesid area ratio

or parent/internal standard) of the spiked

d
(3R SRR St e BesOB T e H D DYHER B! Do
i 1] t k pl
PG o Gl TRy B i e o P P e T ol ug

and the parent drug were read directly fromthe plasna
concentration data for eachg-at. The plasma
concentration data were submtted to nulti-exponentia
curve fitting using WNNONLIN Professional Version 4.0
software (W NNONLIN is a registered trademark of
Phar si ght Corporation of Palo Alto, California). The
characterized prodrug converted to a histam ne-3
receptor ligand in all studies. The conversion from

o o o, Y I

was prepared as a s§l U



yl) phenyl ) oct ahydropyrrol o[ 3, 4-b] pyrrol e 5-oxide. 3 .
A pharmaceuti cal conposition conprising a conpound of
w@k@pmsci3and a pharmaceutically accept abl e carPCBDS2048/075967

A nmethod of treating a mammal having a condition or

di sorder where nodul ati on of histam ne-3 receptor

activity is of therapeutic benefit, said

nmet hodconpri sing adm nistering to a subject having or

sysgceptible to said condition or disorder a .

* s apdbiibe o\ Tanm ecvhers e sandiiormor Shptisds selepia from
the g.fdarp'”e&r%iétihg HAShéErs dise _se,TagtHﬂWé,fm@r@E risihfisMattention-deficit

wherein thé condition or disorder i's selected fromthe
hyperpctivity disaglest deficitsfin attehtomeripaladdisesdar, cagnitivadysfunction,

allergic rhinitis, agttentiondeficit hyperactivit .
cognilye §ptfs Mgispicbiatic Risofiraris s S mighes. ALl ablearning,
demep®iaiNtlitareoGy 8AtSrhaNdrugbliskl MRbER!S, 8jdes|| diabetes, depression,

psychi atric disorders, deficits of nenory, deficits of

epilepsyagAptigintertimehtisardess infemmationr tisnbinsesistenge syodwme, jet

[ . . i.ahet eny. L/Q N, il
lag, iR By fweetRRushofed Riftitomf R RTG Btise, SBbyar
disord&rsi sictatssticyndreme, mijléicogaiive e Irnany, rhigydine dmood and
carcji nonn, nelanoma, Meniere's disease, vestibul ar
attentiprs gliteration. metian @qu@e§§,ﬁw BAEPSYri FPadh@Q@ i¢et slgepiness,

neurd B TERya 8y, GPRRdS 08P OGRS el Aduropac
pain, meuraggehy, Parkinsanisatisease, poBEysc ovdry esysdrmene osuhizaphvenia,
di sorder, pain, neuropathic pain, neuropathy, ,
cognipu? Qg oESkadkeen Bn gt st BePin SGPe SaaRtises X, Tourette's
syndrofit, ZRPR R Bind: sI€Q9BIsbry&sdef i cits of schi zophreni a,
sei zures, septic shock, Syndrome X, Tourette's
syndrone, vertigo, and sleep disorders. 6 . The nethod
of claim5, wherein the condition or disorder is
attentiondeficit hyperactivity disorder, Al zheiner's
di sease, or dementia. 7 . The nethod of claimb§5,
wherein the condition or disorder is schizophrenia or
coghitive deficits of schizophrenia. 8 . The net hod of
claim5, wherein the condition or disorder is
nar col epsy, sleep disorders, allergic rhinitis,
asthma, or obesity. 9 . The use of a conpound of
formula (1)(1) or a salt thereof, wherein Z1 is N or
CH, as a prodrug of conmpounds of forrmula (I1) (I1)
wherein Z2 is Nor CH to treat a mammal having a
condition or disorder where nodul ati on of histam ne-3
receptor activity is of therapeutic benefit,
conprising adm nistering to a subject having or
susceptible to said condition or disorder a
therapeutically effective anount of a conpound of the
formula (1). 10 . The use of claim9, wherein the
conmpound of formula (1) is selected fromthe group
consi sting of:
(3aR, 5R, 6aR) - 5- net hyl - 1- (4' - (6- oxopyri dazin-1
(6H) -yl ) bi phenyl -4- yl)octahydropyrrol o[ 3, 4-b] pyrrol e
5-oxi de; (3aR 5S,6aR)-5-nethyl-1
-(4' - (6-oxopyridazin-1 (6H)-yl)biphenyl -4-
yl ) oct ahydr opyrrol o[ 3, 4-b] pyrrol e 5-oxi de;
(3aR, 5R, 6aR)-5-nmethyl -1 -(4-(6-(6-oxopyridazin-1
(6H) -yl ) pyhdi n- 3-
yl) phenyl ) oct ahydr opyrrol o[ 3, 4-b] pyrrol e 5-oxi de; and
(3aR, 5S, 6aR)-5-nethyl -1 -(4-(6-(6-oxopyridazin-1
(6H) -yl ) pyridin- 3- -47-
yl ) phenyl ) oct ahydr opyrrol o[ 3, 4- b] pyrrol e 5-oxide. 11.
The use of claim9, wherein the condition or disorder
is selected fromthe group consisting of Al zheiner's
di sease, asthma, allergic rhinitis, attention-deficit
hyperactivity disorder, deficits in attention, bipolar
di sorder, cognitive dysfunction, cognitive deficits in
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