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treatment of stroke or head injuries. Animal studies have recently validated NMDA receptors
as targets for neuroprotection in stroke, brain and spinal cord trauma, and related settings that
involve brain ischemia. NMDA receptor blockers are effective in limiting the volume of

damaged brain tissue in experimental models of stroke and traumatic brain injury (Choi, D.
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The extracellular pH is highly dynamic in mammalian brain, and influences the
function of a multitude of biochemical processes and proteins, including glutamate receptor
function. The pH-sensitivity of the NMDA receptor has received increasing attention for at
least two reasons. First, the ICso value for proton inhibition of pH 7.4 places the receptor

under tonic inhibition at physiological pH. Second, pH changes are extensively documented
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Gery |Sec (859319‘7@ R ¢ %ﬁ&?srﬁaﬁﬁm%*éﬁ i f riezref@g)recq%amzs TRoEery, and
attefffdrg Q»}Mlliotﬁttet ai (19§6§91931)r0ps‘}}c RrHRE yEPﬁFBOTtB@W) schlzoghrenla-hke
283:1285- and Ro 8-4 (Kew et _al. (1

synmﬁ(gp%&%@pta 2% al461§9ﬂ)72§rch IQ?naEﬂrFlﬁllat@ﬁ 5@&9?-@ @eLa}?tl et al. (2001),

Ne@bﬂ,sqgtoﬁﬁé&agmggjgt@rs%mt her NMDA ant agoni sts have
been own to produce neuroprotective effects in

ani Y& 0+Bter3 tefErfl%aIlJnW@f&lWemsanbe@ 4 Iclagg ofipHedepgatient NMDA
rec%ﬁéreaﬁfagélrﬁs?&ﬂ'ﬂa%xh N%}ﬁ{eﬁélﬂ\ll%ﬁgp 1v3m &I?IY aglvl?)ﬁgg assay and in an

These NMDA ant agoni sts fall '
expﬁﬁm@ttiﬂo‘n@ﬂel of gpidepsy. dlomgear thevie Wrodkierusingf X¢rogus oocytes was

subﬂ:lctutt)w ﬁdlrlg{ &gllﬁl gleac"s'u}e% '] g%;%%elle{clt %oglk&ﬁ}ag rv%{gﬂt lhéuted accurate

gl'yci ne SeParang Ioc ers
selegfigrderdle lema(b o5 ilﬁldé efpewtds Adso, eixbx the asshysrwdretimef:d iocaltpased

scrée s, F%Fe eé :tl%e a-mﬁ{l afgsts Ivihee Nite)pfs ant 5(%’[5@30%% pH in

affedﬁd)lsChﬂdchTﬁ’SLRI in5896ARb{cARLa ﬁﬁsﬁﬁtﬁmeffen anmed b9 xhepididegendent
ect udi n agi t.atio hal | uci nati nf usi o
o SE bR b oo i€ bty S g st GRREHAR core
and[pegipieral @hmade, o200 At kndwNeur fat ou%ﬁ&f by c56 tHe 5168dpendant NMDA
et a

aran0| nd_delirium (G, ot J Intern
antdggpi S e ¢ ASCEVe SR &}t(%meﬁ%f frep IdFCR%aS ﬁfg‘ﬁ@r&%&mﬁ% pf the
infa@dt. &Yinall{/ 165953) thatNeMDOS @ tepktanta@dfiét hieI3owR o iQQY I:\)psychos1s and
t herapeutic ratio (Dawson et al. (2001), Brain

othggg SQnsgioumass slfgyng éiﬂﬁhéff%ﬁﬁ% né- WAk 10§ t ljont ysther the enhanced

neukb?hﬁéﬂtl% §ctfvﬁgtc§1fsmf By @l Rhemicdl S Rop Y sutfidtBREIBER observe the

175-1
palhatlve effect of the pH -sensitive NMDA receptor antagonist and avoid the NMDA-

receptor associated side effects.
WO 06/023957 to Emory University describes processes for the identification of a

compound that is useful to treat ischemic injury by: (i) assessing the potency boost of the
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(ii) The glycine site antagonists, such as HA- 966,

L-70 1,324, d-cycloserine, CG>- 401 16, and ACEA 1021
W8I 835t oxi ¢ side effects, including signifiREAES2008/082660

menory inpairnment and notor inpairnment (Waz, P

1998) Res Bul | 46 535-540). (iji) The NVDA
°°‘§‘%%“é1§t%rp%ﬁ8 gispl Bﬁo&q{%‘ﬁs r?FéP‘EFH‘F?f’g%WKP@Oin dntell expressing a
NRIERIA NBIDSabceplo dl‘}m@‘ 4 NRUNI&BO&@M@N R6dptor @%ﬁ}aaﬁﬁg the potency

sychasi s-1i ke % « DC (1992), J Neural Transm
bO‘%é FrPeaentgyitih the 957 C@BE?ﬁnPfr‘ {pter v £pésinot cgag mersethans 1 0% with the

addifi @FofT8fed dx eﬂr@&@qm febt tH@M@éun@ﬂ%m%ﬁfnﬁqMoﬁa of transient focal
(1 ur opsychophar nacol o

Mal hotra et al
ischemiggnd gugyring ési effss%qfetm aompqved Sy it ofpsct(vehupast byl repeating the

ex&hm(aljrtgl%ﬂ)l thé‘@gﬁqr g%zi‘%gr%g gﬂﬂ;ﬁ%ﬂgg%e% éné)gl' %gg‘?g%é‘g _1Jz 2%& 1 % with the

adc@tzqrmfzsw e%@eremt,;kn pElgating k cgmplesd thabbs aa)oodnasboccf of at least 5
acom_é' x%etg g{ép %@ En(NMPéstr a%e/p aé%[:ea?&h 611%91!3 \‘?'oll?mé Brdm§ ?tle]é‘ Hg H

sensitivity tested 1n vitro using an oocy te
i n arsuexpey, tnwircadpprapdete NMDApmte@pm yntagnmhm cafh hetoﬂemated in

r a u X nopu Cyt S was S I to
hm}{én%i ar ? O%@gl ?ﬁnu% asur egn f Cé’é]gy PG fl@ﬂ&@BWﬁo Gh dglmamate
neunbtiapkbmission,t ed @ocide atne eﬁ@ltleetbhmka@f of ke @ithrhae syﬁtém durmg

ad, .co oun S0, .Sin e t he re I|n1te
Pat% Ap4eq c2ubian ’éeéi%sv thOHjS Vhs anoets SR a1 | it 4 B7s pgerycha gigtng to
predﬂdeﬁfhr&]ﬁertoh 8d6teH-Sepandeuf ielld?ztlﬁd’lNMDA @R nttsQRatidBmBitdal} a greater

af f djschemc tissue in vivo to observe a
A b T e %ﬁfﬁe“f FEEROCAUa eV Hy Pl H Ve depkhglendisplay a sufficient

resPRb@@ORNS Lo JTovitid @r conRRGAMIS Bruls S CVBITE S -8eRREMt be ﬁ@eptor
i n V|vgat|ssue based di sease with core and peri pheral

anaipgapiss havgrheenydeyelqpgd: RISGRPIRBILE BrOPG TS dlese fragtbave nphyet been
detrlictane @Qéﬂételww‘gblﬁﬁtsﬁ%ﬁ'ﬁﬁtpaﬂ(%éltegs Re s@l@étﬁ)ﬁtdf\ﬁedrug' Sfiman

that the pH drop decreases radially fromthe core o
cliniggbusenf ar ct . Fi nal |l y, glven t hat NVDA recept or

anteQoRi-sbhe 4% ﬁ1el§m W Jl\%n{ ?p?ox@éeylﬁlﬁpo?(}eé n‘%ﬁlgdstoFOE Bl selection

consci ousness-al tering sid ects, "It was no
of pkhéqpardent Nenesint %@S@dﬁ%@wmr@l@gmmethSw bqfom;admmg or after

a pl@fo&é? e§é‘r@ %ﬁlr@?e ot &g‘f W?ﬁ s&é"{iitﬂa unga%s both observe

l'iative e |ve NIVDA

redépﬁoawaﬁtagmﬂnﬁﬂham@ﬁanwdnmheobhﬁ%kemm@h@du)dmndyaane
[ ffects. WD 06
R R e S S T

of Ihis (adnmiu:m a:@etthﬁthel Sesasidhivehtidototpr@ade dospdedis Cednifjobifiyns and
of .t heconpound at

S sing the .pote boost
metg%%%(s%‘?%ﬁ i %%ﬁ%n RFEYS H@g yp g@{gg AQNERE V6% pH i n a
cell expressing and/ or a
NR1/ NR2B NVDA r é@Mﬁ ﬁ%ﬁﬁt\'{]ﬁéﬁiﬁhg pot ency boost
experi nent .unt th %, C i dence i does no
a0 P OB RN o ACHE G b AMPATessily antagonist fo
the emaentmsepxteyelﬁlbn pf 4 &fsdr'deﬁrghdt mﬁvhemnppu ela fagloarbfaﬂedﬁaihtlssue for
nodel of tra nt foca chem a _and neasuring t
SUPEHY 58‘8%?‘1“&% EOﬁIﬁmfﬁas %ﬁ“ﬁ)ﬁ% $R?F'£‘F%1?Y: %mmf@swes cells that
expfeSPi@mtianNMDRAEeceptors to assess the pH potency boost of a compound, i.e. the
difference between the efficacy of a compound in inhibiting NMDA receptor activation at

physiological pH versus pathogenic pH, in vitro. This process identifies compounds with

improved safety and efficacy profiles over previously known techniques.
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experinment until the 95% confidence interval does not
change nore than 10% wth the addition of a new

WO200E96G1988nt ; (iii) selecting a conpound that H&I/ES2008/082660
pot ency boost of at |east 5 according to step (i) and

at &ﬁ@ﬁl@srﬁorg Qﬁe%rﬁ}%‘@%@lﬁg@ di s@ox}eFlafdQ{ia(f EHSQ;B eHESPbc%gtgﬁ?%%&ﬁgn 5 Cell
thait e)(mmso:srhuam N@/ﬁhAsctcsp!phaltrom@n atp en;tro‘&edrrmfttlmdl fonthh seletion of
eff%cqge ?n&J s%fenﬁ'l%% nOt eﬁﬁ%organ aobii VJ 1 8‘&5 ea(r:éd o %squ cel%s expressing

unctionin neur ot'r ansm Ss1 on,
NMDA\reccéptoa;rfrmlﬁ btaext maremblks ohiqadeukaf pﬂmt@bw bmdslﬁalﬁgmcﬁﬁnon-

d th di
gl DR B0 P bl F R IR e BRER K i st b Sop ot the
pHWehbeboosr obMﬁedM&ﬁﬂdiﬂéMDASﬁb@ﬁim \Tﬂﬁe MYEM ot 2QWDASE& ptor

t hat denon t reater affinit r.the N
antpeQuishy B1ses a‘? % g%%r"%‘&laf‘% qf thercgmpey C‘d‘t B‘PY%’?%“‘Q{E% Therefore,
theSBlffaﬁ t&rhRithdd £6 PesSBatihay ey Pl faRY hidfy Sole SIIREIHS bad are highly
dr ug. VM|Ie pH dependant NVDA receptor anatagonists

offeRly s npRathologicpheondbigns Wi lodisisd@Br i at e properties of
t hesgs Sbigss BRVRICD Abre¥@hn BERRA ARURS WieBESh df@a@mﬁtrsdextor
establ i sh successful paraneters for sel ection of
antagQiésLs for thp GRsmert ot preygntiog 96a hymary disordes thef omersthe @Iti jilextegion
of Qf?ec%ela%séu@v gﬁ@h‘ cﬁ'%r&e?s 1B5193é B8 IRy (ﬁ}fﬁgd e B&Q%t}{l@ﬁalﬁ h&hemla
sel ection of pH dependent N-met D-aspartate
Pm*é@@ﬁﬁ@ﬁwﬁnﬂd@@MWE@gmﬂmﬂﬁéHNSQﬁHﬁéfore during or
af il on® B%&l&@ﬁtr 4 ﬁl@ce%g %riatr?\;l@ed% {Heﬁ‘&fg% ?ﬁlg&[ﬂ@‘fﬁams ustul to

ti ssue ana e ihn I's a s
treatloe prev et e ritsondnn/thattlowms th@ pﬁrlowr@oraofmﬁbﬁgﬁtlisme ¢oohgmisingy

ass@s%}nrg\ﬁ?e cf ﬁ&@ cl'ér}rg ﬁot%nc@ of usg\{n .at é@s%o?o§§%agﬁﬁ ?rsus cﬁsorder—

or ISC

mdaserdqxﬁ (fm‘fexmhp:leﬂﬂasee physldh@@cnpfﬂ 0[(155 & ch)sroﬁdb'r theu@ad o pHYl &, a cell
NDOS| i tions ods seful for treatin

e SEOSRS e RMbEFerRe” AR FiesriRtp S0 ERD Meorhmisride

medddbing MVENT b CIN ofipo ittt (phﬁﬁblcpgim pHSnd ot dlsod&ﬂ—ﬁn(fub@EﬂH QaRe

.. of an inprove VDA-.r ecept or agoni st _for

s EPrishy VG| Sy TN BY<rial TSy ROt 1osae hings mor

thaP 5 %with the@idapnf a abW egicgithehi, SBet€inftR mEdsPRAeM alRUBFAted at
cllnlcal performance is described. Specifically, the

kaﬁ Jt¥8s uses cel I's that express human NMVDA receptors

t 0 RTERSS ehbSIiREND AUENENsPRARS c@ﬂhpﬁse@ mﬁx‘é,coinpgundg Reha

di fference between the efficac a conmpound in

POLEreNiDBPY ity CINVEA of edesst drIngexaly amb%m@&ts ﬁhﬁmteétpbb@%mf the

corﬁéduﬁgsr iR WesPALI0 QAR & 2RFbre tHan Vdrlaf Rast I RicPe MAR L ESIeast 4 more
dentifies compounds with i nproved safety and efficacy

th%roéﬁﬁ leass 5 epes thp, evpidenst §mRITGMY, Pt Inabicfraere Tiive, or at least 8 more
tha{tx) Y ENERE § nfay ar? W Q[rlé?ﬁ re B GV SREDy Bﬁﬁ’%{ offt ”Cy

)00St assesse I'n a ce at expr esses
compeagst wires tgptedvi deell that qussscsxedombtrﬁamd\ﬂﬂm netﬁqator In particular

em§oc{u§gntt§ M p% en\%;]{)oeogtt cl)f\ﬁ% C%Q% ?ﬂadf 1S lesle?él [(ﬁ: “?%sg than 50 mOée than a

agoni st's S expressi
potency boost of the same compound when tested in a cell that expresses a non-human

NMDA receptor. In particular embodiments, the non-human NMDA receptor is a rat NMDA
receptor.
In one non-limiting embodiment, the affected tissue is selected from brain tissue,

tissue damaged by an ischemia, tissue affected by pain and in particular by neuropathic pain,
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NVMDA receptors fromother manmals. In particular, pH

pot ency boost obtai ned from nonhunman NMDA receptors,
WOs298H0d835f r om rat NVDA receptors, is not a relAGEHISR008/082660

predi ctor of the pH potency boost obtained from human

A receptors safet of the NVDA receptor
aﬂ‘f{}ﬁbgeg%fﬁq%ﬁi’ygﬁ?% PBAVYTHE | ack of efficacy of the
C ONP0d48 Gulitinbp iy feh Q HROISSAdonfldned MEKRA 868 not HnsA8@ than 10%,
oynds are those that have very |ow efficacy at
magh$e? B

foogPieahanpif, ate thap &”ningrs tyane% gempigdhqne% with the

adRBs&aQ@iveaperg@idi tions with I owered pH The processes
provi ded herein can be used for the selection of safe

NVDIR angbepibembadiagbihesraiency poashexpermantneiepeagad 5 times, at least
6ﬁpfre§\é%5¢t%nsefs A1 ANl 598487 ¢ h&&a& 4t QUEN® e IOH in a

regi on of fected tissue. Such di sorders includ but
ar elnfgethes %‘wftcé@{f theinvemiep.opapdesctopdantify 4 @mmml(hthat is useful to

trezf) e bxle()él?gf)alg lIR6AREin aqg$1L§@§§ffe@tQ(g t1§s{199%r st b{)gel;s deéc,am¥ Botency

Injuries. I'n one enbodi ment, a process 1s
of 4 efmpmoundatantgbitipp e hemansy Didsreoepedral phiysiotageat pld verpusadiender-

' ion.of affected.
o A0S L RSy 1R, SRyl el
vive find ineaswiirgtbel effecad ! tphgxsﬁmhmgbmabalm tiraskolgmd (iii) selectmg a

di | nd | G50 at
corhe Rl (b SR Db G S ReBipaBy P BB pvop i with a
1eaﬁ>ﬂmf9313&&€ﬂe L nthviAd ﬁc&ﬁﬁlﬂtgab stef lig. assessment  of

boo t..can inclu asuring an 1 C50 of a
“]E i SOy I“%?g‘iO&?RFY o010 bAoA e AP HgasdCan ofa

corﬂ;i‘duﬁdl Eﬁhyﬁ&bglﬁﬂ)p}%ﬁ%f digortidHihducad 9P Uné OWdrd @ BER) until 2 95%

interval for the potency boost does not change nore
conRggie THORHIPHE RECKABPLY OPFSaP GaPEPER geni {3rgeith the addition of

a nWBXREiMchth @ L BRI BEBMNEDeds e hERERY 8deAl 5 lifast In%ertam
times. In certain enbodi nents, the process further

embagifpfic’s & ke baoyi hgiceirgolilsas | ddims. alnsertain efhctrmddiments,
the tpﬁ‘mSM@ﬂxoﬁﬁL hr%as‘ﬁfed&h'htﬂ £FB confidbile %érrvgi' cﬂe@xﬂp QQAHEF Hltblse’ than 5%

ot ency boost of the conpounds in these ce
Wlﬂathelaé@g@n ivecxpirament.ofn specifieemboddnents, életplamrthresholcms

me%sgg%qlegstqnggieghan or at least 5 nore than, or at
nore than, or at least 7 nore than, or at

I edston8sub©mb0d1mmm a P attnﬂdelastint@'vmmf chetfogemey boosadbtained in

ROt en( g? t sa 0

Steﬂc®a§0tes &08 en ?l} gﬁe/‘” moée c e 10¢Tp regﬁa&@g%oggglan 5%, more
thamé)% omaimn NIV meae ephals witmtmaﬂdltmud)farne@rdmeﬁnﬂmt S,

t he_pot ency, boost {ﬂtheco ound is |les 1000

| o B AR e RSPl s PR el e e s g 5
timeo apjeisn@ltimke at easy ﬁdlest ﬁt laas‘t 8limet, hﬁkaﬂ@@ﬁiﬁi&git Rast 10 times.

non- human N rece artlclar enbodi nent s,

t hgf f\%’ﬁmﬁ'&rﬁgﬁﬁr\ﬁ%ﬁ Esé‘ d? ay lgla%fn?i.%é s QpIA. #edB prrgeulan ip
anir@4lenddeR of hélirépaftc i) Oliol® EbembEmehd £6396 dotfid@Rdé8nteal of the

%rectgd frombrain tissue

pain threshold obtained in step (ii) does not change more than 15%, more than 10%, more
than 8%, more than 5%, more than 4%, more than 3% or more than 2% with the addition of a
new experiment. In a particular subembodiment, the 95% confidence interval obtain in step
(i1) does not change more than 5%.

In one subembodiment of any of the foregoing embodiments, the disorder lowers the

pH in the affected tissue. In certain embodiments, the disorder that lowers the pH in a region
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ti ssue damaged by an ischem a, tissue affected by pain
and in particular by neuropathic pain,and tissue
WOI0PEe18% by traumatic brain injuries. |n one PCT/US2008/082660

subenbodi ment, the 95@6conf|dence |nterval does not

an nor e ha 1 9@ re han. 5% nore
of TR FoAme o R ok AT RS i Bes AP el
addiinton® Bmbddien LMpredepetol idmiity. a dompanat thetris useful to treat or prevent
subenbodi nent, . t he pot ency boost expe (S
newp G B et LR e 0PTSRS P SRS p e
phyt@fold gﬁf{’lﬁ}fH Sebhsrderlinduisbw PHtih RSl that expiesdes AGhanlMDA
i mes

n anot her aspect of the inveption, a process
TeCeRIOTS BB FRPFIPE éhed@ftﬁ%hﬁ b REriment aLEtsG P s Pyl g 55%
conPld&ce mte@al%bsrh&i ERREERGre tRarfl SHEEIR heQlidiabd Tt &@J éxlp&ﬁﬂ@t
conprising: (i) asseSS|n pot ency of a conpound

(i) itgsHngihe COEPBNA Uy RORIVE) FeEPPalic By §%me%& thE; gffect of
the\égﬁl’g&&d%h IR iHGELP %@rﬂth@'hdl@ brpBltin gttﬁ%a:txp&ﬁﬁern@ &8t 12 times

A receptors; (ii) testing The conpound in
andainyibthg A8%rrenEdanbavigter ik dess heicgharge mave thap ﬁﬁo\wﬁdthé addition of a

nmﬁ@)&ﬁn&@ﬁte@{:)ogegg gr*p'obx)d Sh8E1 h&oncd bETBOMIG s fh?ctcordmg to

east acctording to step
stefg (i) aralnfdass@cuassmha atl@dt ad-fdid tncrehssas paig tizesholddic¢anding a@éep (ii).

in pal 0 thfgoc{“ eﬁs c%algt,@%o Rivf! gB%cgﬁck)prth stéq%gs@é 93,9,

enbo |nen enc
10,IM8 @8 RO adegrdarg tb 66@ (m)ﬁndcm l‘qasmr?dfoat 31fb11yls4 -tlld gi-fokl, 61§¢4ki,a7nfﬂ>ld 8-

g e PR S B D e R0 BERLBIREC ) el 2
changgenmbedédas mbhvdivo tahetuae tl&(iﬁ‘b grbsm)n@f amistiemic or

experi nen wherein_ th engnts, are re eat
exRERSI BB ST "Dt GPR T UG g hET R B ed
accBRIE to tife PIBREE Bin@hods @a&tibdhebdifER. adllifiod,@fidiadds aRtpA@fided to
enbodi ments, the pain threshol d |s neasured unti |

decgeagg @bgt .Valélﬁ@éS%Oﬁlta@P v agssinnbh Y&ﬁ‘%@ﬂﬂﬁ%cwahn@%md

accbbdity b R REdidel Mm@hod dBRYIbEXRSSih. "BiHher, b AneBiRRAGE prioGided to
enbodi nents, the pain threshold is neasure at |east 12

dearqases]l depth gpreciaig evma@dim?elﬁpH by agmuBiE e ARl Al
accgildlﬁr%hg tt%gntr@d'égs\és BoQSho RRERHBELhedin. S§@Prutthdr, Q@ﬁ%s"h{?& provided

han 15% nore than 10% nore than
to dmree%tbhbfwus%deﬁ@rseissomwdw@h arpychemiy §Hens asoyiped émb R&rpp in pH

by é%/%ﬁelh% ggg Qg&ﬂ]ﬁdugﬁ sé?écté’ﬁ a@%@’d@% R)et{lé gl%%sseslo? nﬁﬁl‘aﬁ!‘@é'scrlbed

ubel nment pot ency ost experinment of step
haﬁmg is repeated 5 tlnes at least 6 tinmes, at least 7

n][E addi ona.l.gsg)%gts §f t&x? E%gesnﬁﬁlltv dxltl%gsﬁl go&r?e owgéd t@&reltt%%ﬁ%nts

cah e ured 1 n ani
wnhmsdhérslc afjuryai prevandr ireat thamtrond] arxidity assoriatt withdehsmigfinjury

neur opathic pain., lIn.one subenbodi nent,, a 95% .
by RERIHERE & CPHRBRY STCAR FERATRR o F P LIS st deseribed
her8in€ [ iddht)onﬂﬁ@lﬁo@@fre }Qrbﬁﬂgﬁto nihtethd fodowihgUiseawps e tehaiogical

10% nore . than SQ%QHC nor e .t han 4%

)

condyfiogs, dagluding, Butnof A éﬂrgl?lﬂsopﬁéhsgaﬁr TW%‘HC Befrvgamjury, Chronic
pain syndromes, such as, but not limited to diabetic neuropathy, ischemia, ischemia following
transient or permanent vessel occlusion, seizures, “spreading depression”, hypocapnia,
hypercapnia, diabetic ketoacidosis, fetal asphyxia, cognitive deficit after bypass surgery,
vasospasm after subarachnoid hemorrhage, spinal cord injury, traumatic brain injury, status

epilepticus, epilepsy, hypoxia, perinatal hypoxia, concussion, migraine, hypocapnia,
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new experiment. In a particul ar subenbodi nent, the 95%
confidence interval obtain in step (ii) does not

WHWaNed93ore than 5% | n one subenbodi ment of F&HyUSEP08/082660
t he foregoi ng enbodi nents, the disorder |owers the pH

hypgrven‘u t10n I eCt ot

bt HREL SRshier S e fi PR T bk rer
retihbmeHie hy&dmn@ﬂtrmgdal cempoatd, selacteld adtotdaisttd eHelndathogianr frecesses

at hi ain ne e rocess to
s ERRY e B R At e ey Guu 1t 6 LS ShorpiRsiFant
desﬁleb&i(hﬁﬁtri'Uaﬁ bpased pedymau&bm;gto prdventas pesSk Aidsh@icp alseReyor
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newRlegFa é?“dﬂtfP&Ercf%roeXF“&Wep’Pl p?‘ﬁe% @prﬁwgios%% A8 gshepiggrent,

suchi¥DRedr@EEPre @ik Sostipn [ REFH: MY tHah& hAt VB ESsYashR! O&tm patients that
experinment at least 5 times and until the 95

m“ﬁ@ﬁ@?@%ﬁé@ﬂﬁﬁ?émﬁ%ﬁﬂﬁ%%s not change nore than 15% wi t h
the addition of a new experinent; (ii) testing the
compound in an ani mal nodel of neuropathic pain and

measuring the effpeScRlipriey ePRIMRESN the increase

in pain threshold by repeating the experinment at | east

12 #ib RS iR SraBR b the EBHPRR SFARE i d}@ﬂﬁ;ﬁ)tén@;f 85348kt pHOES vs 7.6

not change nore than 5% wth t tion of a new
vergR Hesup ieret volymg ipdussipesclor ﬁ@elwl%ﬁffi&m)@ tepeptorigaiggenists and

conPBl BAEYenRAR L7816 ﬁa&celfaﬁﬁg S%% @&1@%@4 ggnﬁaaeﬁtf@d%l {skRenf0& ent.
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improved method for the selection of safe NMDA receptor antagonists and that cells
expressing other mammalian NMDA receptor do not produce equivalent results. The
processes provided herein can be used for the selection of safe NMDA receptor antagonists

for the treatment or prevention of a human disorder that lowers the pH in a region of affected
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by repeating the experiment at least 5 times and until the 95% confidence interval does not
change more than 15% with the addition of a new experiment; (iii) selecting a compound that
has a potency boost of at least 5 according to step (i) and is associated with at least a 2-fold

increase in pain threshold according to step (ii).
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ti fegne %?borit%lt tfﬂlch Vi of the cprapeund popRl B9s 0.040 10ugdt 0.01
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M0} e d3tMIB0k orfedl, GRS @7 HMBES R HNLAEES tolSriM, 0.05 to 4 M,
0.0PBBLINEY ¥ 10 SYRETTARY TR 0,416 0BINRIIEY 1oPPRSH 0 PHPELMTBT o 5
p (i1) 1S repeated at [east

uM, Olto4uM 0.1to3 uM, 0.1to 2 uM, 0.1 to 1 uM, OltoOSuM 0.1t00.4uM, 0.1 to
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compound is greater than 1, 2,3, 4, 5,6,7, 8,9, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, or
100.

In one embodiment, the ICsq value of the compound at pH 6.9 is 0.01 to 10 uM, 0.01

to 9 uM, 0.01 to 8 uM, 0.01 to 7 pM, 0.01 to 6 uM, 0.01 to 5 uM, 0.01 to 4 uM, 0.01 to 3
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described herein is a selective NR1/NR2A human NMDA receptor and/or a NR1/NR2B

human NMDA receptor antaogonist. In one embodiment, the compound is not an NMDA

receptor channel blocker.
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0.1 to 0.2 nM In specific enbodi nents, the conpound
exhibits a potency boost of at |east 2, at |east 3, at
Wq WaH061935 at | east 5, at least 6, at |east 7, PAT/US28eH082660
, at Ieast 9, at least 10, at least 15 or at |east 20
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de@é&nse B]ﬁb,rct%lun&&ssoﬁﬁtedmzh 80op DH yr adb@fistedimg oevenpound selected
a\ccogg3 s tﬁ etpngtésQ%R){ nqgtg%%a}iltescnae nj'\ﬁtreh% %\%ﬂ?ﬁg %grget atd 18pr8?6[i'd?% o
decfeasdlellQlctth at@ciateiMithQ@.dddp h@HDyramifst@ingt aocompothd @1e0tkd
PP e o Bt B
to dbcfasett@haidfM de@cilmsiRialedh £.i&herhiR elerd asidiatdd dith@ déop in pH
STNEE R NOER DK MO T TN R L
he@®nd ™ 0.1 to 0.3 mM or Oltoozm\/l and the ratio

of the | C50 val ues at to pH 6.9 for the

conpigdfigona amsetnebiie mfeéfﬁla mj{ 9‘61011 zll%th‘eﬂs mm‘gd%me trppipationts

wnﬂ ns@hé'n@i@ ’mjg%/%? Qre%%g 8r @iagﬂg ﬁl@lggmacl) ’?ox@d"g g%sggl:eité:g v@t‘ﬂ%cﬁ%m iSury

by wwms@@n&h donpypind agecdrcading Suthe mgthedoor %@e%ﬁﬁd%@ed
herbid, %K‘Qddk% mgtg?]@srhgec%g%de b 18 tﬁ@ﬁ)llwglg dﬁs@asgg &ex{eurologlcal

errbo di rrents ue of he corrpoun
corglisisns, iTcl@lings b@t o1 limied0: Pﬁﬂcm@m@ldlste@segchmw @ermmltmy, &hronic

M nge]s Qh Zs rﬁv?h%f't%c&tg gabg% mgroga%%%c%ewm %%gﬂowmg
traﬁmni?on'm’kmzmeﬂﬁfes&el @chisMon Ge@bres,O'sfyeatiivlg d@p@Ssiend, hypocapnia,
hypercapnia, diabetic ketoacidosis, fetal asphyxia, cognitive deficit after bypass surgery,
vasospasm after subarachnoid hemorrhage, spinal cord injury, traumatic brain injury, status
epilepticus, epilepsy, hypoxia, perinatal hypoxia, concussion, migraine, hypocapnia,
hyperventilation, lactic acidosis, fetal asphyxia during parturition, brain gliomas, and/or
retinopathies by administering a compound selected according to the methods or processes

described herein. Further, compounds selected according to the methods or processes
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4™ 0.05to3 MM 0.05to2nmMM 0.05to 1 mMM O0.05
to 0.5m™ 0.2 to7mMM 0.1 to6 MM 0.1to5nM 0.1
WO 2909061845 0.1 to 3 mM 0.1 to 2 nM 0.1 to 1 rAYT/N2008/052660
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Xenopus gilli, and Xenopus borealis. In one embodiment, the oocytes can be isolated from

the ovaries of the animal according to any technique known to one skilled in the art.
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for human NMDA receptor subunits.

Table 1
NMDA Receptor Subunit Species: GenEMBL Accession Number
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Assessnent of the Potency Boost The term "oocyte"

descri bes the mature ani mal ovum which is the final
W8 dP350f oogenesis and al so the precursor fR§THES2008/082660
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co R PRRlon i PR of POV i R e mORrr g bycre] prgloplast
fus@infveidt intayt daiik braﬁﬁbétﬁ)n, érhaabf BIAeE tebRidfe, knohth b@)bﬁl@glhﬂ?d in the art.
lia cgﬁg%? | ayer |V neurons of

The &s?lll/}a an?)(gﬁlglgz;{ rg ﬂg"trO@ rysuegp?l {eddNpe diploypgious techmques for
tramm?n@mampiaa&em@t sk, Sﬂﬁi &&an%l[bd Kfééng beat, Izuiettﬁo% |"|§ Endfhology Vol.
no men e cell can be genetically
185‘28&4139658??@3&(“ ess human NVDA receptors. I n one
parTieGshafucdfRREtb®Atbe pRB&¥E f £E8orkishcE FhnhRG(AR0 %6\791@ nI tMe art.

nmodi fied to express human NVDA receptors. Any suit
Theyerusirect cath bp erepared) usiag RriwoiRridyvesine isiidingd prokatytc aﬁvrﬂls:atlon
IeRC LY dhNhigi Weoftaple Ughud
Sys)%enolgus oégé&t eggﬁ\ﬂ%lecﬂt??%g ueg egghb%%g%gtr}éééo‘z% U §I %ﬁ' ?%@‘"%% and
ana%@%p@ssekgté ﬁgna‘fb’@n@pu@lsq be mﬂtp&l‘jﬁS (thtothﬂsmmoelcbﬁtﬁimng the
%@ﬁ[&@ R 0 e
MR one g&é écf%r%et&mpﬁe g%g]%/ th m%gl "B §B1 gucﬁagtsola’ ?‘Flgtf‘ﬂn of the
bactepjal ssquaniess hnﬁfarlzd’qlenalntrnchiGngcacxhbd|dalgtmronﬁtmy hbeelpngUuequence.
| n_the a er .enbodi nent s,
Aﬁ%ﬁ%\ﬁf;&g@%\g{}%ﬂ tlﬁ F(Lr{%ypcet can be1 (a;fulgieécfl ?e}] cell lines.
carfhb eﬁrgsemetnwcmioh yfurtiodi 1ﬁ¢1&di:s t@c@ﬁ@ﬂa@ﬁ SolxugaR DMPAsing one or

tors, includin Ilmtedt . . Chi nese
molk SRR st B b, eoniniya B i et ef papeoor,
sucln:aisl 4 sasnkid o€ Gﬂral veabi, o yfﬁﬁﬁb sequence of the invention can be inserted, in a

!—fn—g ~ ~—+

60— Q)

—~— et

forward or reverse orientation. The construct can also include regulatory sequences,
including, for example, a promoter, operably linked to the sequence. Large numbers of

suitable vectors and promoters are known to those of skilt in the art, and are commercially
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cells, neuronal cells, heart cells, lung cells,

stomach cells, spleen cells, pancreas cells, kidney
WOcp9/861935i ver cells, intestinal cells, skin cd(TEUS2pes/082660

cells, hypothalamic cells, pituitary cells, epithelial

cells, flbroblast cells, neur al cells, ker at i nocyt es
availablgt JH6ifRIEng &PqYs afrePraKided Pravay O GHePRIEyRRS PQE-9 (Qiagen),

phdg¥¥BPOPYixas4, (@wgshpT)s,K IPREK OPSIERS pGEMIYNH SRS pNH16a, pNH18a,
mononucl ear cells , cardiac muscle cells, other nmuscle

PNH4$3 éStf%@ﬁ?HF)uﬁﬂé@‘MAs Pigiidet nelKK 88t 3.5 pDR bt PRITY o (Pharmacia).
EulbdiRy pENBt ?Wﬁne&aﬁ@%ﬁ %@G@@'ﬂ)@n ths@;OESu%%lgén%? pRRad pBpy,

recursor ce . bone cel Bone precursor ce
PMp&y poYia(Pharmaigsiale| 4lo, apy @thﬁrpéﬁsamdsgpé mectep pan be used as 'long as they

are '}%191?05919 i@ Ssﬂlablfee {na{he %?ty t 9§ct011§ fli%lvh qglth gllt Qm? Qﬁj&g len'nﬁrkmally
cells, aortic endotheli al S, m crovascul ar

avadnbi@(dné Walad,ntscceldblsvatlwsnh@mfame uk§dvie peordantcaigh thelihsption be

en %e% @R@% or’le (g?rlgotr)? he%ﬁrulné@?tg)%%é% fgfr: usggrﬁ ﬁm%trx]xﬁe%%ogf ?P ﬁlg mvantlon.

Suahp Vttdttei; icah beedttanede frgtnhfacyrtaamle, fVatoe| Ietbsratories Inc., Invitrogen,

e L e
Tecthﬁblloglg:s ﬁﬂity r Slraﬂageﬁé IRﬂq@Eh’ﬁf MBHathidg@elahs , Rep@ @t Genetics.  Other

cell s, astro yte ed oad
vecigy 1o ity el ap it St i abe Lok, AfreERg PraBCHT,
pFééﬂiaEBUA&OﬁSEW Gng @Ntssmx@é amdr@gem @etﬂKsm BPURN QMAMI M AMneo,
r cells, Dbladder cell retina

pBHQ'h%BH%bcPQ}Q IP&M Y:%%%Acérrq BYAﬁé%f’r fCle%thhé, PSp\élé%rWéf pMSG,

pcmeid %nd @@k@@ps Qﬁﬂa'r&acmﬂrlﬁd }3?9 Ssr SX@N;&SMQS 9%AcspMﬂmMC1neo
cells, B cel asna_ cel nuscl e ce

andonﬁa@%fﬁt@@lgﬁ@ hl‘ft)e?“ianéY  IPAC3pY, dgil‘aftBé‘CH@W»sB fvl&gﬁ nafL1392

pBﬁEB&ﬂ@'b@tm@?|F§DN§Per o | cDNﬁ§tbﬁEP@rp@ﬁbhsan@95E@VHm
cells, eg s, leydig cel perltubular cells

(Ingwpges| Corpe pnd variapts of derivelives thece@f vical cells,
end&&ﬂ?&&daﬁlve&gﬁs Fultag@n'f@r%(ﬁecﬁl ltﬁ'e nliv%h 1(5 n?cl | loﬁCl& pUCI19,

mucous cell's, ' nonkeratinize
pBlepSqulmemSBDRcTe In:¢sm1d8k ehmemmsz é(dsCép(}tehﬁlartdlcud ehtogjosdrgsyy BAC’s

(bagtgrlzil amgggl gl%rﬁl%ﬁ e's)ceI | g&nﬁler n;{():&BI 3011 pfé%e%,n pg(gl%ﬁ) pQE60, pQE9

nous ep ryoni c
(qua)gamb Q)BﬂtvesQrsoﬁtagcﬂ@haS\t&GtorsaneS&‘tpe &edtas,tp&NH&An pNHdtShepNHl 8A,

PETRP dobelsmet FER R R B ST Llp BN KR, PPT

pKX2I3eht 0pEKABE- 3¢ 0DFsad, oprMR't (RR2eda), B, pSRORNY DpSPORT2,

ro ey B R Y e R B S et Vi

vecl2€ e Qs tRr @sem eduRh QREEmB/ifl O¢Rdrh Isee0 mw@adlpmf W 03/059923;
with NR2 and/or NR3 subunits. DNA en codln% of the
TIS?WBA fiie%!eﬁ’%\férs é%tﬁ%@‘*? r<8?ﬁ3ﬁhna‘hd§lt@§ﬁl Be ‘?I%élf ingsrest nclude

pTrQFﬁhetﬁT‘hﬂJ}hé/ pao f yrehe, eetdss?, Eﬁiym ]pE@l!ie@\ébI‘iﬁ,@ pm\ma 1/His,

nEMBL Accessi on nunbers for human NVDA recep

%Hr)ﬂ!z[yc T peccTan BRRIES. P8y ke Xipt- & m%ﬁSléepPICZ pPICZA,
pPIBYR! BERIACGAAION, LRATRNAC IR 3Bt 4 NehudoRLARS SfhelBac,

the cell. Alternativel cDNA encodi n
PSlﬁ%Q@pP%ﬁH§ulﬂmﬂ PINIA(SPhle PV ER ¥R m!PNAN PYES2, pZEr 11 pZErO -2.1,

pCR-Blunt, pSE280, pSE380, pSE420, pVL1392, pVL1393, pCDMS, pcDNAL.1,
pcDNAT.1/Amp, pcDNA3.1, pcDNA3.1/Zeo, pSe, SV2, pRc/CMV2, pRc/RSV, pREP4,
pREP7, pREPS, pREPY, pREP 10, pCEP4, pEBVHis, pCR3.1, pCR2.1, pCR3.1-Uni, and
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into a construct or vector prior to insertion into the

cell. Techni ques which can be used to all ow the DNA
WWAKea10Et or vector entry into the host cel |l RGIEUS20€8/082660

cal ci um phosphat e/ DNA co-precipitation, mcroinjection

pCRBaONA AL RobAE AN BUR ot18] BELOONIIALIBB, poEDL eI BIpGEX-2T,
pr ot opl ast fusion wt |ntact cells tran%fectl pgﬁ%sxzz

PGENy2 TERGEX 4 hiningFX - hrdwACEY-Iné REEXPEd P
GE@@S)E’%'Apﬁég %mil'r@?aﬁM@ﬁsﬂ' rp%N/'K%r psvel @Msd} Q¥CH110, pKK232-8,

super cob For ™ various techni r
pSLtb&@spEEOL gl n‘éﬁ%lfroan Phasipeja; MEH?Wb(é)@ A Ble(RephifBlue-2,

pC?IiFg 863c(+),]'\_/§688§ pta {‘6}?’1‘“3’&19@/ BE’?'soL}'bS %BAQD%&IZIE 58ACgus-2cp

cons or vector can prepared in
Liac porBlance L, thT'/rﬁéudaz;dé SERBENi1n &t Blie§FAR, PRd-3abed, pET-7abe,

a {
oeROORE) 65, BELPHRPTER e Bost e b ymgpor e s
199 pEXI-T0H(-E¢ pETH2 2t i), pETE2bC| pET- aiabe(ad:h pER é.’@equh@ pET 25b(+)

T A L

325193@")3” 15E'F1§l3bf(h)9 FBASLIL USBAOZS- lhepBRACHD) etBedjgus4x- tapBB&-3cp,

further ni pul ate suc
P%&&“é??%lp%%ﬂgﬂe@ Sllgnﬁ‘g%lﬁ Qg%i gﬁeg? h/o?%g&g i Egeeta Vecta-Hye,
and NYidctad §le@bICPR fhdin trhkﬁzag&nqimg@uwse&n,e lpG«BT9AfptA§Q If ipgei D424,

mani pul ati on, the construct can b t
PACEI2 PGRE Gy 8S4R GHnpEAD 18nPEilda R P effRECPEOH-S, firex,
pE JEB3D! pGORSL ]5@@ %6!@[@1@1@111’3%_ SIOA BNBas, pSPAR2-0bnttNeHSEAP2-

seque ces as descri bed above he constructs can [

i
Prohelef, pSFABR-Eahansen opsel-Batin phgalL gk pPepl Sy OWPfaPﬁga? Enhancer,
Se?ﬁ‘et-d)@t ET%M&? r&\)ﬂ"[g( SEYUBRGR-OfF, HREtrd-OREPIRESInERNpIRES 1hye,

ted Or reverse orlentatlon The
mmst PUNCXc anLAPSY, | MdANmeo.r adinMpen-GAd e RMAdESO- 1UC, pPUR,

g%&;?ﬁ%ﬁ HE/Ea??ER'sel Bl € Ba&%t@/b| éwwhﬁdBidPAKé

uence e nu ers o SUIta | e vectors an
pmrpmmgme e, masm g XThiptex foom SRortech; hawbre 2% 1L, aﬁ& -CMV,

PBg{ g@%g SFls f Cér&)’lglly%ajr) abélﬁescr-{é}gﬂfﬁi é ﬁ?) -BREL O?ﬁDQﬁz@L4 Cam,
pSabrag s Alanidia FBs IIXLZdbdapBA Sld samipls ESKBL D B@K@da BB, SuperCos,
M pNH8 H :
p(&%g%%m%%@ggcr@t %WKE'\P;%%@P@%%#SS&’ HiRIRI®, pBe SK +-
PHa &@12}5{&5@1&% -n- Eak;a@wm SCAPC] peAl - kal&Eibaabcp,anEZNE satabed, pSPUTK,
a
BT, RS TR R BT BSOS fcineo
pNI€ 1436Eh RS, hOD4 aﬁoemprarrgGAep bNE@pGaLapRS4«i3alpRE4G4n pRS405,
t he host’. Vector art_and t hose
DRI b AV PRIB o p RS AR S RGP s | vat | ves
Lgefﬁd?ﬁt)ongla{}leéﬁ?s lﬂ&ﬁﬂlel fd‘a)r A% HAPIEAPEERNpDBL LR EpDBY@NHPO9T, p2.5,
engl neere O I nclude one or nore reco na
P@Dé@g@@ﬁ\mge pirRtt ACht R Ghf pﬁﬁé?qfﬁv%?b npé%§6%4 pGBTS,
p(‘éﬁ’g%r g‘%]?u fhy W De Aﬁ*&&&: pBB.-GAoM piiigL, ﬁﬂ@ﬂpl acNEBBOTAD, pDG202,

nV|trogen Pr ome vagen, NEB,
pIBI20AtEGH;S, B&Ieerm nﬁ@ﬁTwﬁw@mﬁs PR &?Séherﬁﬁu Cent er,

Qi Qfe?e%?abl-gqﬁzn egg %gfseﬁ& ) ﬁserte@u{t@hﬁ%%r toP Bok! f@ElséT&'ﬁon of cells

Pharningen, earch Genetics.
that contain the human NMDA receptor subunit. Suitable selectable marker include, but are
not limited to: genes conferring the ability to grow on certain media substrates, such as the tk

gene (thymidine kinase) or the hprt gene (hypoxanthine phosphoribosyltransferase) which
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vectors of interest include eukaryotic expression

vectors such as pFastBac, pFastBacHT, pFast BacDUAL,
WOBPN6133%d pTet - Splice (I nvitrogen), pEUK-C , BSAUIR2008/082660

pMAM pMAVheo, pBHO , pBl 121, pDR2, pCI\NEBNA and

YA G ont ech SVK3, SVL
COISW%% (prq%awrﬁar)prmﬁ i @ mmml Ht%sandﬁ%@aéln@ the
ba@é\‘taacg,pt R (g@gann@thQGﬂﬂosﬁlﬁtribaM%@@msé)nﬁm}:h aBlb®s growth on
YES2, pAC360, pBlueBacHi s A B, and VL1392

ngpgglgb@p}icopfﬁmmdpéMe an&zggt@we) é@ 3ex'3p;Eb4S0ng, K-Y., et

al. @6;65’4NazaynmcagE@MHlossfal RY-681006828 , (1681 P samBHBsk, VAT bkt SMgzecuzar
derivatives thereof. Additional vectors suitable fo

Clapgng—ih LebpsatorMamiab Caid SpiingeHpbrmtigbogtgot 6 old Sprmg Harbor, N.Y.
(1R85, UeRGlet Pls.  RBRSRIranpRe %ﬂ&lec%f&gﬁﬂ}ﬂéﬁs mXi%@é éé’&é‘sctonfemng

art|f|C| al chronosones), bacterial artificial
reshnentoSompeynds &Ilch(aEgnwtemnCémeaeso@mfenmgat@e)lblllidQEE@w on selected

t
REERE SR LRI PSS R YRR s
Nuprkldd Bot, él@h raaigaﬂge MiedpresqeotOMAB@ing bmntad@m)ﬂuopﬁ%x; protein (eGFP).

A \BTr Sf u Fu]c nc%%ar %r;lae_ckl%g ET 9 ﬁm%éb%gﬁ,%r examp:f)’e‘ antibiotic

resp@wsgm Qldﬁ aankk p@\i&yﬁiﬁ%ﬁktar(ch rpend (nag)e(S)oummdl Yaranalt Berg, J.
Vi,ral. vectors ca

Mottt Gt 1SR BT G v R S SRR e Qe

Aci(llBlRéE&&B&lngBsGmmqllaSﬁI ar@ll Te MSHJ,@EMM%&MB 649-651 (1990)).
200 Addi tional vectors o nterest i

Oﬂﬁ"f’ r%‘?é ')é’ble p*f‘ﬁ’i EHiSE"S pi paﬁe@Lﬁ' °X3|’OT’F‘€H?Y as‘b %gﬁfxs) alkaline

hAPhdiRBaskh, 3ta PLIMRRasd (IHc3B), & Frlidaké WMFOSHi ohl } 1
P ?cTaq H)EB\E/‘H% PIaSC9€< )PI csD%ﬁ&r A(Blg& ﬁ pramphenico

Pl CZ,
ace@ﬂﬁr@f&rasb ﬁpézb grﬁqzq &zgescng\m mgzg %‘@&WZ@“ protein (RFP),

yelﬁﬁl HeEaLAntp roﬂ@ﬁl gaﬁ %HO%IIB%ﬁﬁeHE (§FP‘)R¢1B1§eradlsh peroxidase
Si nHi s, pI ND, pC ES2,

E}ugferpse (bm, @pghr;p syp}@ﬁ}:gqﬂp@ne spjlg@g @OC§BEgg@erlvanVes thereof.

4 I
Mu@t‘%ﬁe %Qectzﬁ)\l/é-mérs &yl-a:b%%ae/ ﬁgg@@lgeég“é%c’ tg ﬁgﬁ)@\wﬁl& bleomycin,

oI pF&emniprEPhyglmeP&, SREPYcinp REPCong;cing CEthotrexate,
1-Uni, andpCRBac from
P #E‘ﬁu}{%‘ﬁ%ﬁ’%hg@%ﬁ Eg“"# ﬁl, PTrc99A, pKK223- 3,

pGEMethods by tlpﬁ)!e@a'ratup@(al@ibiotic pGEXant T -genes pBEXedavR  selection

facg)ész%ﬁgbe %HP%C?X tf";’%fg '?i ha %\s}f{g iR %tr? (se‘%gc_g %%1%50 U.S.

Patpxb(m@% &0, 8L U, SL&&ienpNEOﬁ 1861,666:)&@4\'& br Gl PlBAsgee] 813:343-349
78l ue pT7Bl ue-2, TE- 4abc(+),
(19 OSIh}:?%A%j alfEqsggy @SJ%’E%-%[%% (b%%é: 2¢p LIG
pBﬁ@glsshaZ Gave tLdeﬁlsudaa'sZR\hly @raﬁsfbﬂn@d 1§ TxIBbsd @he2hunhan NMDA receptor
CREEN- |, | Bl ueSTAR, f ET- 7abc pET9abcd,
‘éﬁ'ﬂo fg%l‘?& W@ﬁﬁﬁalysb%af MO Fulan pREL Yk, In B’Eel'enilé’glmem cells, such
as §Je¥ted, 1R which-thfeh NNIBA- reddaor @%&QM\@ hasedn dibalRiofar bbe tested

pET- 22b(+? pET- 23abcd(+), pET-24abcd(+), pET-25b(+),
via electrophysiological recordings for the presence of functional’ human NMDA receptors.

In another embodiment, cells, in which the DNA encoding the human NMDA receptor
subunit gene(s) and a selectable marker gene has been inserted, can then be grown in
appropriately-selected medium to identify cells providing the appropriate integration. Those
cells which show the desired phenotype can then be further analyzed by restriction analysis,

electrophoresis, Southern analysis, polymerase chain reaction, or another technique known in
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pET- 26b(+), pET-27b(+), pET-28abc(+), pET-29abc(+),
pET-30abc(+), pET-31b(+), pET- 32abc(+), pET-33b(+),

WOBAI6I935r BACgus- 1, pBACAx-1, pBACgus4x-|, pBACTAER008/082660
pBACgus- 2cp, pBACsurf-1, pi g, Signal pig, pYX, Sel ecta
Vect a- Neo, Sel ecta Vecta and Sel ecta, Vecta-

the #rb BINGRHERS fRgBsks Wblehilm ﬂlﬁ apprepriafAsgErion %é&tﬁ@f@% gene site,

celPGh2he RIARiELn WEOPhGHb10pSRARLEmuHAibe das BELNBY 1 Edchvate or
PEGFP- 1, PEGEP-N, PEGEP-C. pEBEP, pGEPuv, pGFP,

Oﬂp?ﬁxllsﬁ’ modifthe FSEARICBasi ¢, pSEAP2- Contral , pSEAP2-
Pronoter, pSEAP2 - Enhancer, pbgal - Basi c,
pbgal - Cont r ol , pbgal - Pronot er, pbgal - Enhancer, pCW,
Pogehiex B@isf ExpeiieeniOn, pTK- Hyg, pRetro-O f, pRetro-On,
pl RESI neo, pl RESI hyg, pLXSN, pLNCX, pLAPSN pMAMVheo,
pMARhe ﬁnmprraspmmmlne OLdseRt invig PR, C?iS\SZZPFéﬁfmgﬂNﬂ%T\IMDA receptors

algejlgitig ?sgﬁr I%S 1?@?5%@%9?@9’3&}; @égftl%ulgﬁwgig such as the

comg).lmd@ﬂ@nti@dhccdrén@ theth@pthpdls and BROCEIWRA hepdBiK- RSV,

p Lfgfb\(éét&m?ca Edrﬁn&ﬁ% r@? g%ér {i)etrt)%rlnlilleg:@gygs'tiﬁg )?lﬁ ?f,fects of the
coin@ﬁd:tﬂaxt msmogmnpﬁa/eﬁmgqrdmmm evBbH in Sogdeex@osssing a human
Nl\ﬁﬁ%r‘g%rgég &é&%étlﬂ%%&)%%écgﬁgcg? gh)gglggrg%%% tge 9%& CS,%E §terval

dopGiNt-changle GAdre GhanPIGAL whi@ , the EdiditBmberth nep)ETExﬂelrla’ﬁﬂd In one preferred

n%ééger% Igb’g‘éstﬁ %%&gb{xﬁﬁ/ﬁﬂ F%%%E%Pﬁggis@og ?glgggoxgcgﬁ Blea that

ex R et dpotfcRBBEAAbS at RSk terRiRGHH 2x pdriehBdn w[hRS‘ilﬁkﬁ:;otency boost
pRS406, pRS413, CFRS414 pRS415, andpRS416

of SpercamabiENo? “ReIF M AHATO0BEN SFSerste plograer WB‘:‘C‘“@W@S tested in

a &ﬁ@ﬁﬁessﬂ%&%umarp W]D&re&gg_lzy r%z Ig ﬁ%&%&b&@@%{@lmenm at
Ie%@v@tlmm@]_@e 95%6‘3@Aﬁd%18®1r@é@4 dom@lcha%ﬂwre than 15% with

thepzld@ﬁéh’ofg%g enHlPﬁ?OZ pJK202, pJGA-5, pNLexA,
ESTrp and variants or derivatives thereof.

Sel eEtsaz@blemdmeﬂép\g PEBnis aleSerdbes § Aprinad pripdatehavith any of the
dlstoﬁ(fésg& &19621%%%@3@ o ﬁngeﬁ(:t }%n“cﬁgor(fe? llﬂcﬁgc%d"f&v ﬁ’mééd Be between

receptor subunit. Suitable selectab
abomrokdeandiahoitdde germmllyaibeutr@dt 615i b1 @0 &% 6.5 eMeer 7.1. Physmloglcal

conferr] n the abil.i di;a
bras}n tlsstue D gbetvsvaec a out f%and gﬁtolvg El(i}t ﬁaeﬁ&]tagé) r?])a7séé,)7 5c5r7 .6,7.7,
orthe Hprdne @an:ed(rrivyxpahaﬁdlmrde 1pcﬂ1&sthm|pbﬁsgdn_t baaagbeutaé gyith an

chco er ity to grow on HAT nedi um
lscwjﬁ?’ﬁ&gg *hihe, asasﬁ? fopterin and thynidine); the
baCHﬁbmeaémlgﬂtm@ﬁrtEso@@U-&Muw IaniHisrebout 6.9. In another embodiment,
.phosphori nsf al l ows growt h on MAX
dl%?é‘%?‘ﬁ’ﬁw héﬁ P‘i“é‘ %g)m\é\g‘@"zt)ﬁ and xant hi ne).
See;[n fo(ﬁE @maﬁnh&n SoRBlogicaly pH & aBbut P6.0C In NablherAembodiment,

U.S. A 84: 6820- 6824 1987) Sanbr ook, J., et al.
Ph%?lé%‘&ziléﬁ léfreﬁuaﬁ@ut/i( 408%?‘"& /&y Manual Col d Spring

Har Begteded QJost Odxperihttd dSRHhing tﬂf@ﬁ&@:émtrdﬂo?( .of the compound that
causes a half-maximal inhibition of NMDA channel function (ICsq values) for a compound at
physiological pH, such as pH 7.6, and ischemic or neuropathic pain pH, such as pH 6.9. Any
method known in the art to determine ICsq values for a compound can be used. The 1Cso

values can be expressed as a ratio and averaged together to determine the mean shift in I1Cs.
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(1989), Chapter 16. O her exanples of selectable
mar kers i nclude: genes conferring resistance to
wWBWaHUAPs such as anti biotics, genes conferr iBJ/§32808/082660
ability to grow on sel ected substrates, genes encodi ng
protejins that produce detectable S|gnals such, as
In pogsRbadinasitdwerel ﬁrcrre%f wltegrrelamp defoFflings cgp dgpised to determine ICso

vallidsURF 8 26@Psund! Ab18sMmicRiRRBIMCRE & Befldd Wik 886&0AIm chloride, such
protein (eGFP). A wide variety of such markers are

thak Rswrelgae eggtéq)qeaqﬂn@ms, qﬁqw,cg@cenqrqﬁoné;fdwﬁqsgum chloride than the
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pH versus disorder-induced low pH in a cell expressing a human NMDA receptor by
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vivo criteria to be a superior drug for human use. In one embodiment, the potency boost can
be determined is a cell that expressed a glutamate receptor derived from a human. In another
embodiment, the potency boost can be determined in a cell that expresses at least one human-
derived NMDA, AMPA, and/or kainate receptor. In one embodiment, the cell can express an

NR1 subunit and at least one NR2 subunit of an NMDA receptor. In a further embodiment,
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EGIAGITR DR SRR 40 o i hogrdbact Rt e Wihea i e
artn diva esapewtpmasmitodingant, dbef sprrhenveldrodi medel, is tded apdeemedyo animal
%% st experinments can be repeated until the 96% 97%
Yo or 99% confi dence interval does not change nore
t haha bt thiGHeld99%) a 8%su17'€%'f tﬁ%amﬁ%t ocf%lmﬁ%lm re21%r<\=/d bdfore the
sensat?on dfdl trll Ay erlencede Wi SRS opa, h1 1 (11 fé gl
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he
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be calculated. For example, an uninjured animal could be exposed to a cold surface for 20
minutes before withdrawing its paw from the surface, but after an injury, such as one
described below to model neuropathic pain, the animal may withdraw its paw after only 1

minute. Examples of noxious stimuli include, but are not limited to: heat, cold, mechanical,

such as von Frey’s stimulus, chemical and the like.
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hyperesthetic to non-noxious and noxious stimuli. Common measurements to noxious
stimuli can be measured in the animal with and without exposure to the compounds of the
present invention. Noxious stimuli can include the Von Frey hair stimulation, CO; laser heat

pulses and pin procks. In response to repetitive Von Frey hair stimulation at the plantar side,
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Other animal models of neuropathic pain include, but are not limited to, the spared
nerve injury model (see Decosterd & Woolf. Pain. 2000 Aug;87(2):149-58), sciatic

inflammatory neuropathy (SIN) induced by localized inflammation of the sciatic nerve in the
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subject to injury and a state of chronic pain induced.
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mogly [efr W © prewpkilfedein taﬁrav 1595 #tnt SimesaRp s {< iyt I Pharmacol

2061049'9Ql33373tshﬁ1€t la] 'N‘éﬁ}o%ieLeab Wooar 8.6pat Wiinkt ﬁdeuo 19heat03-11;
d, mechani cal, such as von Frg%as sti mul us,

Debrreﬁn %éﬂamawa‘*ﬁﬁ@ 16; Kowiteix ghal Revb S$A%TRIS3-60n Alayhit o Hart et al
Palﬁqgﬂ b hd. gf‘ %1135\565 %‘fiﬁam(l% 32 Pigd he Bennett nodel)
an Be use he ani mal nodél of neuropathic pain
br(m@é&dﬂbnf@m@m&#ébaﬁ%mhwva Gary J. et al. Pain, 1988,
33, 87-107). In this nodel, the sciatic nerve of an
ani medne dpact ek tpiresentanyeation, gapiodsss isrrevidedoiarenfify a chemical
IS t
col S LoRATIOTEL i RRarl SERURLE !0 ORER p potccy
bmpauhmeS@emnmd@amhymkghelQ@wa$m <h$nhendaﬁﬂﬁewe&bdﬁe@xwﬂpb
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P} B TP R ol i 58 Sl man
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and four i res tie Ioosel ar

95 ﬁﬁ¢8ﬁﬁ€ﬂﬂ Tva Hoﬁbﬂﬂ gﬁPﬁthf ﬂmPogHﬁ hﬁﬂﬁl(ggg) $Ealmw

ex&ﬁﬁleb@ (@eﬁeitﬁl@rﬂiﬁ c@rﬁlbﬁulhahlafaﬁ railnfal Whddblooft trdnisigatt fooz[i 1scforem1a and
t hat eaagﬁanlna can s its own . contro

mepfUgAE Bt IHCE! PhEPTTLEL PRI D ABIUEE 15 HReogies S dxbiment

JeatN@ ¢ QG thitt thy PRK biRISh & iRldEaPdded Bdytihendei m@e than 5% with the
experiences pain resulting froma stipulus tha

addifiqqi A AricHPXBEBReNE GH &f1Pting 2 §OREURE Hlat RS AROHERY %’f’oah‘af at least 5

accgﬁﬁ%f%sst@p PHLH 105t APONE ARRQYS ilPRAkRCtAD IR hocorlithgt @Sdep (i).
era gesia, a noxious stimuli, such as heat,

Acpasdiag rr@&waqunhen Bl endidpte Krig Bpdneet ehetsestebrth the | Vé’(g‘g and in
vivh] x%gﬁa X e{gﬁ? Jj)rcﬂhﬁ%%r f@anRRY i B Qﬁﬁm}nel{tathg@&k@fn efxﬁrress an

pai n t be measured. The responses on th
NMesmvenn adu bdstond dR2emburtiiooflse NYID AR Imémhm@mbodlmem
theaNnig2 gi’d){n% e tﬁ%( g's &b tf qh aﬁ&ﬁ’é?%b%odlﬁgms %‘Nk@fs@ﬁmt can be
paw eva I on, can e acconpani ed prol onge
mdNR%AmgmmA nornal response mould be that t he ani nmal
bar ai se the paw a . . .
fr\/\%x {h m re Sanefroras%eg{' gtl\{\n Te “?‘Zl%n“%”%zdspé‘%&%gf g“ro%giﬁg gfgerem
a q@hﬁﬁﬁdl m)ntrat medlajrde‘rltba]rlowexslthm prlnra Hmamipltmt aativages an human
nperature of 4C fl.0
SRR aga R, v ReL A TV i Bkl Sepity Qege eost S as
detaaﬁlﬁedmri Bxgetigheiitk AR veideh e pmaﬁ;y redstf eff thai dohghoawi issaeéssed at
.exa

nerve-injure le, c )
PR ST, R VPO EIovar (e Gt 611 G rfotatne e
potdRASBYo8Tx éﬁmaa@aﬂ [B4:E Sams she thex@uPb®, combiiénct hrﬁ;él‘val does not
t wof ol d. such a nodel, pain threshal.d

chapgp et eaben] T PHBALE HIIGn aha eV SEPesriear A Dt g 0%
de@Eas@iLRAPRAUBHNRES Ghdabgsh Mem8intnal model of focal ischemia as determined

by repeating the experiment at least 12 times such that the 95% confidence interval does not

change more than 5% with the addition of a new experiment. In one embodiment, the cell
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In anot her enbodi nent, the partial sciatic ligation
nodel (the Seltzer nodel) can be used to test
WOon09/edaishi ¢ pain threshold (see, Seltzer, A. B&T/§§2008/082660
Pain, 1990, 43, 205-218). In this nodel, half of the
sciatic gh.in the t h of an aninel, such as
cay CYRIpSs ag ﬁﬁ“b%b g pbless Py Wg Attt O RMPA foceRiph e Gurther
entbblident, & WREE@unARan 88 ehe RS eMRAR! THBRYIAYS embodiment, the NR2
thereafter the animal s can devel op guardi ng behavi or
supynit g b¢ [heiNR2AetuBIMihi nd pam1and lick it often,

SUQGes bieRGrell BRLALBHSHPL mbth¥d R @P&Gtt@&@&% cRfRbdtind decompound
pl antar surface of the foot can be evenly

s pjgserddBatisahipids aideasbm 3RGdceigasedn infareiiduse at ingapured in an animal
m@mmcﬂemle Qm,ttémmd &f%ﬁoa{ﬁlg%ﬂé aegkﬁma@ B lgﬁst MBRHYS S until

in the animal wth and ut “ex ure
the Bhp cunbidened intdreal moe‘s it Changpemmedhan MPxi witls thet dddition of a new

ex &Hnén'E‘C'IHdﬁloMéF pyf?l@ulgxr %%E@cﬁfn%ntstiﬂew&?otréie? ndu% I%v@%ﬁf can
eat pulses and 'pin s. I'n’response to repeti
asSgontcBrvath maischetic msblaiter, onchats stioie. pllmlamahersanuimdmhmt ghe middle
ce &E{Al g)r?ery gc?;i:rlu%rggl gedce can SL&st asl'lse anlmf':lﬁneio%vg 81F {arl% aengﬁ))ag 1Schemia,
mﬂﬁgmmktmmmhnelmthSmaverS|ve responses suggesti ng

s B4R B G b POt R g PG Bateiupon ot the blood
sufpip kad Fepemhiadreh i Obbe dbkcl h;e@drm@ lsidr@@sis géneeam/ @R B9 rodkRtion of

an{z] gg‘g‘?rg%%g $ ? gjl l“%]taﬁlr ‘%lfe:bgal arteg g g(qeé%a qﬁ‘gi%?{} 4 Q@ Y @tery, anterior cerebral
arteyANEGedf EdeirBSREAS afcrhiRARABIaf@dly, DHRBFALBEOS 0B basilS hitGy), as

such a nodel ain threshold can be cal cul ated w t hout
oPpRSGY) loatraONdRE/ArigriEer AGRPIAT Jihe AFtFiAh oBTrUSti s dGricsingle embolus

or ARBEbIPENES Ehdh licﬂerﬁﬂaosttxlaﬁé a8 HRRRHIERLin it hﬁstlﬁgt!uﬁﬁh from the
neive |igation nodel (the Chung nodel ) can be used to

cerigprak eimolis@itiolamene (pﬂfhrﬁs @sf@ebm i Bavas et ghdNahelngy 45:815-819

(1 9b5Mm Nﬁféﬁ gﬁ)ﬁiraht;r 6f (tlot év%ggge(s) oé%uéﬂé: s%cg)%agr;' %rterkgs Pgarr%rolHle[s and

t heF%@I (SdreHL%Scan e lydugfai My e, la¢led1t1g, @ht hop hlrmtgéttte dodents,
mifl)d t{ u&éd{d}%(; éﬁ%%l% ﬁ@ﬁon%&%%%k? 1@5?%%@&) $454-60; Gotti, B.

astin esia to noxious he
et aiedhan iReal 1980 iﬂdy?ﬂ(m&i’ﬁ Fhreexambéctlecgefbddtas bh@n‘halnlyaaéd as an

PR % T O B e PR TR s o
cmﬁfdiled btyh@ﬂ}s lllwg euo_mnam @W‘tﬁiemds b¥hit hmmﬂcfeemdccuts in gerbils

occurrence of.foot, withdr uouys chani
b G BT G o Pt - [oF PR Methods
14hBNd4qavss; ][Hmkaricénﬁ ¢ta, RW@thﬁblaNﬁﬁﬂog:??l 347- %911531990, Levine and
resence. o 0 neous_pain in t af f ect oot are
Sofff Q3T EEHS. SR Haalt ek B Sewalocn g2 ab-EFh ABA vi ¢ b
andTa thaptunddEinesddhdtistond @f thd 28D @HACoQr aliB€the occlusion of
present invention and pain threshaolds can be

theaiey | 1 Bg Smpg ey t@%tthhwmén%%ﬁwtfﬁanmﬁersﬁ ingpgripneally. In

ond"BE8Ydirfdnt B [RPRntpotnd@inbe 3R IR Y fdtﬁ%r@ﬂ?@veﬁ{rfcﬁﬁh Offhe test
t he compound on the pain threshold, conpounds can %

corgpuag rartbe adminiptersd prion ta thetocklusign ofthoatesy.dor sremeksebounll, 20,
30,24)?(% I@(t)J ItoF %g fnh&&ré’s prjicﬁl t& ttﬁéeiﬁch%mog}eﬂ@ NE Bern zhﬂl@ly,c %@&%@uﬂ;@&n be

administered after the occlusion of the artery, for example, about 10, 20, 30, 40, 50, 60, 90, or
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!east a 33 4.5 6, 7, 8 9, 10, 15, 20 or 30 fold
increase in pain threshold. In a further enmbodi ment,

WO 9518 i nent can be repeated at |east 15 tiREIEUS2A/082660
UEtI| the 95% confi dence interval does not change nore
than 10% with the addition of a new e nt.. The. .

12Ginuins AT #ost h&i f ol rrsRgbait dgh Sps 5 épe%{tgr%yﬁ?ﬁ‘fir (hegigegemic

eve%?%/‘écgfbﬁtfﬂegé?ﬂ&%n' nterval does not change nore than 10%

e addition of a new experinment. In another
enbBlti deeronstrating thabeaensandsi cen protget estls & PhisFheRic aa g be tested
in afﬁ&gﬁ&ggelym \Nhlchn fe ARIBE Q&EErQ%ﬁy tMCﬁ5 VabxRARSnAM} occluded,
e nore anaout9o 8% 7% 6% 5% 4% 3% or
nalﬁ%/vdlet middive cardetilt drtsry ofcluzioneM@xPepiodeint This Aniget grodeels well

enbo
o SR P i AT ThE0F SE G CEsT SXPELIE ehr A huffin subjct
Thé Bmemmhtahm:emsmmbf mhaxﬁ@ég camsesea largenindierat isaggyc 94 thgijypically
%, 5% r 20/ t
o e Sy, LS AL e s
Nelfdelridet® 3 1 o100- 186 QIQ‘EXZ)) mhmst:]mﬂmt tesion hegispeitiea smaltey eore at the site
see Decosterd
Pelg#f;)b;{ t}f4@%é83(nd QWS Wi t@ thfnﬁf Iéﬁ% Pléxptf/raﬁglﬁ? %roﬁr?ﬁ&e?é% I\xlsxfarct is
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in eabsence o
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braioslisararg Rbiined PR ﬂ@qwaéma%lt ThedC s l%r{’?ﬁ@t cpfucghTapes of
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followibg yn i ischamiuessnt, (itey: octiuyiom o dbe lafigmidide serelrak §rigosin one
em%gfhtg%}e)td 8%”8%%13 S%c& feD el:pfgl I_é)clh%rg a o?lgg(eglﬁd\ﬂ%rc%fé%ral arteiry can be used to

te@h}é&b@b@gﬂdeal pH / | C50 at "disor der i nduced | ow pH'")
Ir gpgé%{:ngllﬁgt {Oﬁé cﬁfﬁ)ﬁ) ! es g% ggéjame n uced C%Pr%@ﬁﬁna?@ddle cerebral
arttefyr@&&)t&bluhbﬂt OEdl\ﬁSlcQﬁ%h (%3] Ekﬂ)heﬂ'edltlﬁoughhﬁy ma*nstﬂl@&blonlgtthe artery,
change npre than 15%vv|th d |t|
fore%g],p]ensé(ml a Sl(ti.lli‘e) sutcg 333 ﬁ]@nq ?pgﬁxggrﬁn the an1maY¥ aref anesthetized,

an anl

a PRBELanbe AffiRa¥Sioantir flagiab m@@tbemlaawaranhnlgmuegmgal tchrebral blood
effect of the conpound on t.he | nfa ct vol,une

flgve p@&ﬁl’,ﬁ ﬁbaqgﬁse CEy bee mondered Jyith a4 p]?IFrnggwglﬁtg% (]Eq;qiéqed) For

ex%xli}sle Im%hicod Homcsn bBhEiVEb nH0BSstdM0RE althBb @t [Wrﬁ df Ffigrbregma.
h the addition of a new experiment
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the RRSE. Por3C&R lg ' arkgtu'i‘é)ca%tb@ Rutfolddice@Mlo He ihteAsE cafotdQ¥ery through the

decrease i n infarct volune accordlng to step (1
external carotid artery stump until monitored blood flow is stopped. After a périod of time of

MCA occlusion, such as about 30 minutes, 45 minutes or 60 minutes, blood flow can be

restored by withdrawing the blocking material.
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According to the invention, a candidate drug nust neet

or exceed both the in vitro and in vivo criteria to be
WO0a2089UfedP3Sor drug for human use. I n one enbodi MEAYUS20084082660

cell can express an NR subunit and at |east one NR2

subunit of an NMVDA receptor. In a further enbodi nent,

t he INRROWeh GAPRdiEH: o ilREahreamtidypestision. Mpdaingihdie used to

deﬁmq{enﬁgi cothPGunbZad lﬂ?{%@dt ceﬁ?rlnba% §sRge RS UDARinkls can be

I'n another nore general aspect of the present
angsthetipadi apd an awprqycce@ e madgindhd rattalvilsel @ldihacammpbeaiefid aterics

caxg E?fgélg d%héi%l&%?d’edtc%&%fﬁ Litk (dahd) i ABARES, i®ats, 20, 30,

es an receptor antagon
453>el6@ uﬁ@deSt Hee aftery cex hé bichsledbp @m)emeqpsb%osxam’ﬂe asing eghp, such

det ed ]
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WitiGRPPREREES fiyfe & FRMRIHEE bt trtﬂ‘?ﬁ‘ﬁ’ététf?’ﬁﬂ%mtchlﬁﬁd%%m)t”hPBS at

376@ or aaggaokm&hoﬁo FihlRYW, ePHRehfERka of SacRRERARAIIHIBBE measured
the cell can express an NR subunit and at | east one

anq\yreltiplipd, by fhe@f:ct@ﬁ thRmassyte @dfsttls infargt valumerqfiilagt section. A ratio of
theeg(pfﬁq a0 bRt aHPHAE tseGRA REuhd € NGRB b%ulgﬁﬁbﬁed by the

I n anot her enbodi nent, the NR2 subunit can be the
comesponing infaret seqior velpme i eomseidpiesiama. Hfaret yabemg ean be determmed

by gglﬁ}é%nggge %11%5% %{reﬁ"f Qs HIPR es9for %g g%ﬂy nd is

exhiblits at east a ecrease in
i nf Aftet tesiauthe @snpoead ir el anmad rmexdsl whltranwietd| foofl ifahcmia and

t
e ERETAS, LR Yok PSR AGE DG RAREL LRl
restlD éis atnledst e Bavigdecrepsean tififamt ¢@0me Irhaddl‘rt&maldﬁdmliudmntst c@mpounds
rlnent In ano rtl I 4~ he
co S B Rt B B2 B < G2y Bt a0 U T By 445
46 mh&mxs@us&mzjes 545 68,56a87, §8I5§k60 dsn7@rvét fe 83, 90, 95 97, 99 or
di nent, ddle cer ter cclusio
108 o o dnBe T e REEP O AP T 18T Mg exhibit 2
poteﬁ@hﬁﬁbt&»f af @&st sxzanpﬂs ®, 10,n 1/ Ijentid, 15U6hi7ase,MOCE, 2E@nab3, 24,
i schem ¢ stroke can be dana e to the brain ausgd b
} @61}/ at least a

25; 3k 80 pupt pighvyelogicel nbi wags éﬁsla?smﬁ P15 plgirgHlse A

31Tj’2€3£ 2Qads, 350576@3 Q9S40 @k&zl@ g@’n@r@é |4y AU 80, DYy 52, 53, 54, 55,
obst ruction of any one or "mai n cerebra

5627 5138560, 6510, - e e 0SB 5P on 14084 Jecraaif ipnriaret volume, such

as ﬁﬁ{sﬁ&w@ n lﬂ%ﬁr@ ny mth‘El&%%de?End%ﬁt[)ﬁ BRALoAShAIN of HIRkE hfl@bers, each
carotid ery, vertébral artery or basilar artery),

combingppod edichos dewenddaby Slzﬁctf@ﬁlﬂkél%@%&r ﬁbﬁaqﬂ@lﬂees,nbownts of the
pre%gﬁt hdediol Er%trﬁéé‘ﬁ,t [OMhE @l B8 ot 3 HLE 2 EIRUiHFea by the number of

observations, can be calculated for the potency boost and infarct volume experiments and the
mean value of the compound can exhibit a potency boost of at least 5, 6, 7, §, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22 or 23 at physiological pH versus ischemic pH (i.e., phys
pH/Isc pH) and at least a 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
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or thronmbus. Hence, focal ischem c stroke as defined

herein is distinguished fromthe cerebral enbolism
WOs30pPRd93fpdel (such as described in Bowes et AICT/US2008/082660

Neur ol ogy 45:815-819 (1995)) in which a plurality of

RN 2 T LT T K A

sucHRdMmbtratd g IFugkg, but not limted to, rodents, mce,
rats, rabbits and gerbils (see aI so Ren

I | ea
Str oke Theg gnfargy |V0§1g{e7§xper1mgﬂs &t wpﬁlte Bl’ltﬂeﬁl 6%5% confidence
1nt§5ﬁ'd8es@ﬁ)$ chala%@ thoroddn 183 QeiB0Fe addi@dn EeAREN SipetiMhnt. In another

gerbil has been wi dely used as an experinental node

embqﬁam@rtt,uanee@faw vobighe FRRETIBERIS K ecisneded wal gha % P%‘kﬂ‘ence
1nt(§{r'ar1) Bl)éé ﬂo?clﬁggbt rﬁ&Je ltl?aq agyut di/oy 24%023@9 FEHN? p’)@rﬂ)b/i) q 9%, 18%, 17%,
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NS S, & P Pl SRR s
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7 3 1 o 2 1 0, 1 0 (7 ") 0
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to the ischemc event. Alternatively, test conpound

can be admi nistered after the occlusion of the artery,
Colupbusasanpl e, about 10, 20, 30, 40, 50, 60, 90, or 120

m nutes or about 4, 6, 8 or 10 hours or about
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proRfRd hEERELHURI RNeast! NE HAEITRRRE §dctiOn fdr At IPAY BdSalt MDA
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recaﬁ@mﬂaﬁn podether glufampe cm:eptﬁe offieitgFepter e elgpcaibed perginy In a further

Em (e{RR d, QJEEJ% s H‘uﬁi@&% It
addy ra elgl)?(t%ry occ uél e%%k/bé%%) an del . Sa’l’hflgkgmam mal e
greaodtbin atdeagisd:1. known in the art to sinulate an in vivo

is eve n j ect

rhanalsorT e SR hePBH GRF IR daEl ) Bar 1810
20,08 30513@4&1 43, SOTEn6 6a,r7@a7i AaL8st, 9Piosal Moy 135V, ¥és 29431,@00 400,

so 57 PR 9 TR 2Bl RO Pyl LIRS Bl any e
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smal | t th [t I
recGitet SV OMins R db&ren Nipoduaidh e TG T PaF dfvea
GIRR (bﬁhEmdAéc@ssi&ﬁ%st X 74318 Msgomgagabséqmmw GRRBEGEMBL
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Acgggsigto Nogt MPa036¢ X808 A A Gy (GHEM S8 Ntse
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GlasbAeHBH B s ot Novs PI106Y: &1 B9 A Gl Foinsih OB (GenEMBL
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surtfaces of
S67803a), Kainate KA-2 (GenEMBL Accession Nos. D10011, Z11581, S40369), Orphan dl

GRID! (GenEMBL Accession Nos. D10171, Z17238), Orphan d2 GRID2 (GenEMBL

40



frontal, parietal, and tenporal |obes as well as basal
ganglia and internal capsule. Slices of the brain can

WO09/84d8¥ ar ound t he regi on where the great estPGTEEI8H 182660
ef fect occurs. The MCAO can be induced in any manmal,
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Hypothalamic hormones
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37C for approximately 20 m nutes. The infarct area of
each section can then be neasured and nultiplied by
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can be used to determine the binding constant (K4) of a test compound for a particular

receptor. Saturation binding assays can be performed according to any method known in the
art. In general, saturation binding assays can be conducted by obtaining a cell membrane that
expresses a particular receptor. For example, a cell, such as a CHO cell, can be transfected to
express aa human NMDA receptor, for example, an NRI/NRZA or NRI1/NR2B human

NMDA receptor. Alternatively, cells can be used that endogenously expresses a human
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The following compounds have been selected for superior human clinical
performance in the treatment of a disorder that lowers the region in a region of affected tissue.
Other compounds can be selected that satisfy the new parameters by following the guidance
described generally herein.

In one embodiment, the compound selected according to the processes and methods

described herein is selected from the group consisting of:
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G owm h hornone rel easi ng hornone (GHRH) Lut ei ni zi ng
hor none rel easi ng hornone (LHRH) Somatostatin growth
WOhpHemessSr el ease i nhi biting hornmone Thyr ot r opiRET/US2008/082660
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d peptides b+ FCHe Dynor phin Met- and
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cb~¥6rg cePd-Oorini n (CCK) Gal anin
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al N o N N Y o
: e NIV

93-30 ’ 93-108 and
cl NHSO,CHs
/Z—B\/\ /©/
CI™ g Ny o
F Q
F F
93-176 .
FF , as well as pharmaceutically acceptable salts,

enantiomers, enantiomeric mixtures, and mixtures thereof.

Stereochemistry

It is appreciated that the three dimensional configuration of the compound may play a
role in the activity and or suitability of the compound for therapeutic use. It has been
observed experimentally herein that enantiomers of compounds may both be selected using
the criteria described herein or one may be selected and one not selected. Presumably, in
certain situations, both enantiomers may be selected using the providec criteria.

In another embodiment, the compound selected according to the processes and
methods described herein is not an NMDA receptor channel blocker, such as, but not limited
to FR 115427, NPS 1506, phencyclidine (PCP), remacemide, TCP, or EAA-090. In another
embodiment, the compound selected according to the processes and methods described herein

is not an NMDA receptor glutamate site antagonist, such as, but not limited to, CGP 40116,
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mettodedesedited therem io notalesdribedin PLT Biblidatioq N06W0702/872562 9
&Je Jiore selective for a human NVDA receptor then a
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performance, mood changes, short-term memory deficits, long-term memory deficits, arousal,
sedation, extrapyramidal side-effects, ventricular tachycardia. lengthening of cardiac
repolarisation, ataxia, cognitive deficits and/or schizophrenia-like symptors.

Further, in another embodiment, the compounds selected or identified according to
the processes and methods described herein do not have substantial side effects associated
with other classes of NMDA receptor antagonists. In one embodiments, such compounds do
not substantially exhibit the side effects associated with NMDA antagonists of the glutamate
site, such as, selfotel, p-CPPene (SDZ EAA 494) and AR-R15896AR (ARL 15896AR),
including, agitation, hallucination, confusion and stupor (Davis et al. (2000), Stroke
31(2):347-354; Diener et al. (2002), J Neurol 249(5):561-568); paranoia and delirium (Grotta
et al. (1995), J Intern Med 237:89-94); psychotomimetic-like symptoms (Loscher et al.
(1998), Neurosci Lett 240(1):33-36); poor therapeutic ratio (Dawson et al. (2001), Brain Res
892(2):344-350); amphetamine-like stereotyped behaviors (Potschka et al. (1999), Eur J
Pharmacol 374(2):175-187). In another embodiment, such compounds do not exhibit the side
effects associated with NMDA antagonists of the glycine site, such as HA-966, 1L.-701,324, d-
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threshold, choice reaction time, and/or body sway. In other embodiments, mood can be

assessed using, for example, self-ratings. In further embodiments, schizophrenic symptoms
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assomgl%q iy drt he %%ng %gx%m‘i’s%rgaé daeher (ﬁl?lﬁdthﬁge){hﬁ)ltts 'tge properties

processes and’ escri Inis se
deﬁdrxbad theeeirgr ol dotst,stnkthgdsofired BPOSBie@ Jo 1@@%@&- BehagRral 0&:ficits

asgﬁlgﬁefi |“8§?'eafl§sclheérﬁ’§ﬁ§$rg tﬁ%ns?c(r:’lgt%g w1tg &rdé §)ai%§%§; mlstgrn%g d compound
th&ﬁﬁﬁaﬂhheﬁb@ﬁﬁ@ﬂhaﬂﬁedhamht i's appreciated that t he

three dine onal urati of the .c

ol g 8% DB RO SR G PR 1S ire St Pty ey o
hyBNTR Qk BekvERTor (bR HigRuUtdnGl tUSieity dskodiasd bile ﬁ;clﬁﬁ‘hﬁe nm&gal or hypoxia,

ex erinmentally herein that enantloners of co

HEeHD @ WaIParidh ilerigdntrcPHmECte; the rmsth rB@ases described

heh:%{ eifl e PRACHTRY chRBod@baC tied 1s@ﬁ%1@ﬂﬁjuﬂohar$ Qieeﬁiofkd In other
Presumably, in certain situations, both enantiomer

enpaginisatss decisehemia sy $2RebDPUFidelionr Priengtalimigd io, “one of the
fol@rﬂ@fl D8RR LBy, (ARt TRRMNHSp8G B eAC 6 AivE e ick after

processes and net hods descri bed herein’is not an
cadiibAngieniet ond/ ohasnmetkl rhseiclllowing hyppsherpgigteirggatory arrest.

L migg %QOther particular embodiment, the ischemic injury can be vasospasm after
subarachnoid hemorrhage. A subarachnoid hemorrhage refers to an abnormal condition in
which blood collects beneath the arachnoid mater, a membrane that covers the brain. This
area, called the subarachnoid space, normally contains cerebrospinal fluid. The accumulation
of blood in the subarachnoid space and the vasospasm of the vessels which results from it can
lead to stroke, seizures, and other complications. The methods and compounds described
herein can be used to treat patients experiencing a subarachnoid hemorrhage. In one
embodiment, the methods and compounds described herein can be used to limit the toxic
effects of the subarachnoid hemorrhage, including, for example, stroke and/ or ischemia that

can result from the subarachnoid hemorrhage. In a particular embodiment, the methods and

48
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(T oranc t-term nenory de S,
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fusion and stupor (Davis et al. (2000), Stroke

herein include, but are not limited to, exposure to toxins or drugs (such as aresnic, thallium,

alcohol, vincristine, cisplatinum and dideoxynucleosides), dietary or absorption abnormalities,

immuno-globulinemias, hereditary abnormalities and amputations (including mastectomy).
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31(2):347-354; Diener et al. (2002), J Neurol
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that it does to cause a beneficial effect. The side

effect profile of conpounds can be determ ned by any
AdramisodtlandTmnmmttohmse Skl Iled in the art. In one

embedi ment | an be neasured by, for
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active compounds can be administered by any appropriate route, for example, orally,

parenterally, intravenously, intradermally, intramuscularly, subcutancously, sublingually,
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for short-term nenory, or delayed free recall of
WO089/041835 for | ong-termnmenory. In a further PCT/US2008/082660

enbodi nent, anxiolytic-like effects can be neasured,
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hahxﬂm snéls he miethgl, aathyd),npopbrid andwhutyleﬁﬁwrbies,sbmm@ep ramb erdidessdialkyl
sulgar%esch dgmef-t qr 18{{11%/1 1bP§/2n & &Tgm?ll sqﬁgs]tf: lon cﬂ?iﬁﬁla?@eg chh as decyl,
ladtylpmixtiay) and sm@vaﬂmd&s bronsidts anlaeodncmsr@yﬂallkyt tokiidesi ltkg benzyl and

g bR b anier Lopbidude s£5phsRly Pdysppare thereby

obiiRich! Oﬂﬁn@leswf%ﬁls Safictdemctid &ﬁ;ﬂomrtelfﬁrm bﬂarﬁiaaautlcally acceptable

particula odinment, the is c.in c
ol G I Geher rbotritein %mdc Fehicatshlsic e ﬁﬁw?&s’b@aﬂc acid,

sul?Eur&ehcﬁ&?taﬁ&i phoPRbrid aéid Nl dubirotRsict @1ds0cf&eoz@1ﬁlc tddRl, maleic acid,
ol lowing: traunmatic brain injury, cognitive deficit

sugefieicihd£aEc aeifgery, cognitive deficit after

Basic addition salts can be prepared in situ during the final isolation and purification
of compounds of this invention by reacting a carboxylic acid-containing moiety with a
suitable base such as the hydroxide, carbonate or bicarbonate of a pharmaceutically
acceptable metal cation or with ammonia or an organic primary, secondary or tertiary amine.

Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali
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prdpared bp tineof terbotiodewel] kudven ip dhd ahefphemppchadd rpethods include the
aneous subar.ach
Stegﬁgglalil%]tn 0 z}T%({chatlas aggllélg%l{ﬂg\g?%ggﬁﬁgceurﬂe% 'lg&a Faélﬁ sestlt or solvate
thapbdfRvithehis mm&érhv}ﬂc}pmnstltmes orel @tngge aicssperosppynds. In general, the

fo%g’tln;ﬁlghi Eng :ﬁrﬁ%beg d wgrgg) angbgtgr%ﬁgly% &gm? ﬁ&g ea%%%c{aagn the active

coRpbadi viENliguid tdhgerd euﬁma:bﬁtlhided pelidncaniers e atle andiihswrifiegcessary,
can be sel ect e%l from tfhe roup including, but not

shaping theprogest e e rsthed OrH’iu 8%i ¢ neuropat hy,

postiietfnBidutd BEY El@drﬂlh@uﬁ&ﬂmab@ptable gitem adlt, palivate or prodrug can be
syndrones, peripheral neuropat

mig ey H@;pra%gyyq Wﬁtﬁff%lﬂ thak %(ﬁélfl])ﬁl]&t%ﬁ gFSﬁred 8%W8€?r with materials that
subSILh QR A Nl &irBR b RionNESUI@RAL b GudpOWidda GKedd fur Mpareklielal, intradermal,
europathic pain, trigem nal neural gi 1a
sub@uAnEeLs, Wo@PlC%lt appleatiphran inflade: dpfat ame epgﬁe% é‘ﬁﬂn% gomponents: a
ste?ﬁe’? Qﬂe 13 HONRl i AERANRL BAiiSE | DR o) yolﬁdﬂﬁiflene glycols,
e absence of ong 0i ng noxi ous events
gl]a:atmm Ipmgxyb;np ighyselsareathgr ﬁynth@mlcf@?qepqs, efHibagieriak @gqn,tsawch as benzyl
alw%{)%)ql’lll%eﬂ%@ %Elr%ﬂgns ThiBxigys Hﬂﬁ taé o%ﬁ:ﬂachﬁoﬁ%@ﬂﬁi WbuBGke; chelating

tons suc hyperalgeS|a
agleﬂf’tt eaunmtasenmlylamwrmaettetsaemat acmhs bufsarel syplorisa e, citrates or

sho t
phgfp@gﬁ flgeél gnilg gi L%ngéélp gg (ﬁ?c'it? yspoggurgna cll}]londe or dextrose.
T}&Wdﬂfal gwmﬁma& enmlbssedhn eanowtss dlsmsalplp entgds pymuliiple dose
VI%IE) 2%6{% ng (?n{gi) ggc: ggi{nﬁlblgt%%dhgl%gﬁe%gg Eﬁg?e'i’reccljt &?rwrs are
pHyléleﬁ;glcﬁl%uﬁ&rlatphdagphaabmffeﬁﬁssahﬁd @8Sf.r om per i pher al or

Central nerVOUS system t t
M L R AR R R N

pHaf AP @RABY chcBﬁBlﬁ@Oktbﬁleoraqﬁd@iis Cordi Iﬁﬁaﬁﬁsl;s solutions, dispersions,

suspensions or emulsions and sterile powders for reconstitution into sterile injectable

| on S]eétlog comprise

solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents,
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i nfections or endocrinol ogi c disorders, including, but
not limted to, diabetes nellitus, diabetic
W%@Q?/Qﬁdhﬁt hy, anyl oi dosi s, anyl oi d pol yneur opdyUS2008/082660
(primary and famlial), neuropathies w th nonocl onal
gvotelns vascul itic neuropathy, H V infection rpes
solvsalE oF YRliflgY Weluds afﬁtebreﬂ&agle Relyple (prerylensr gy i apoiyethylene glycol,
SIRREAORRL MY 1A&S %ﬁtﬁn@dmwuﬁég fRiedl dbQBRS b BNBELOMBve oil) and

neuropathy associ ated with Fabry's di sease; entrapnent
inigefable Greana LHRT suCAsA S1ikelpats: Esopck fuigibnmAanbe mARtaeHelor example,
by thBuR&HL %&an@%uch% '1éc3ﬂ1ﬁn® RS ma n%h&@%ﬂh%rr c{u‘ﬁ@&‘ 95&1&1@ Qe in the

or autol nmuné di sorders, "including, but not limted
qupfdweﬁw@niﬂaihh@eMﬁﬂﬁéﬁﬁ%ﬁmﬁw di sorders, rheunatoid

art [ j en’ .

2 b Smg SRR aLUS RS SO s vt
agentsrietnathifyog inghintgp atddispedhingtagents Pedvientfontpd theraetimrxpfanihlyoprganisms
ma CE% :e Su vedS %S 021%1019 e%tﬂv@%‘éﬁ% n%l%aéllnl?flfl}ng%l a e%@ cgrsérﬁrgﬁe parabens,
ch[veasteutano] phérmd aorbiaudcidaand thotlikkl Iltnnta@dllsbd)e cbsambm,lﬂoend:lmie isotonic

t oxi rugs (such as, ar. ,
aebio B sEimEe Sy S BRGE dnfisbd Rt ciBbedLERoSion of e
injdetetlarphaeiiacabielr firmo mag biveo bﬂﬁlg]htt hlesit by the use of agents delaying

I mmuno= gl obul i nem.as, hereditary normalities and
abé‘f’fﬁ%ﬁ“af?@f?énp(kf ﬁﬁ‘l“ﬂwnﬁ ORRLPEL %‘ﬂﬁpf{%ur opat hi ¢ pain

can lédw@ da@SUintorddr (o RAR (RS Sk aldrie [t\(éi‘oifdnbﬁﬁlﬁable&bl ¢lw the

as radlculopathles and carpal tunnel syndronme. In
absipfiqie P i P el FHYYLYSa P8 15?%956%1@ fyeqtiogathis may be

acBAhPIBRdISHMEE Nis® bR NightdNRESeni¥n € BFyaBine ok REhofbheNTRAS with
sel'ected according to the nethods or processes

pogle $@ier selubilisr gihg . ratenofaabeenptione pf Sithye Hast denspdshurpy iy gate of

dlsﬁﬁlgﬁﬂ)rfj@%cﬁ Qn ttl[rﬁ AhayPadpb e ison Wyt S8 5@&?&513{1@?0%/1 CAlternatively,
di seases y adm ni'steri ng a Corrpoun ect ed

delayebabaorntion of ameentrst ygdsunivterpd dwe Saasis dessapiighed by dissolving or
sullBh&hDhe iR qggng ﬁﬁél&ent t he neurodegenerative
| sease car% nson's di sease. In another
enbSdipeesiens, inkddifien toolie grtive carmparedsdinsg agelaipanspgeding agents, as,
nt i nd/ I C
fo %}é%?%cgggh& 1sost|3 g%ﬁ%lgzsdgolgg% fﬁ?ﬂé\eﬁg g@l@g!r)l danrlt]iasto?rgn%ll esters,
mleeryﬂteﬂlhe)«tslhmssepalumsﬂemetihysctmmb@cbeh@nm, rag@taargaberalga@dth and
i {uré% % eogt ically to prevent or protect agai nst such
MR AL o neur ol ogi cal conditions, such as those
des Bmlﬂ)ﬁdndﬁeﬁﬁleﬁts tha fmlaanin odmmntons pat aleninsiuds bdjuants such
predi spositio m c event sucrh as.a .
as dvgﬂglglagerﬁ% gmu@sﬁ%glgtap usp gbaéeretﬁ esgftegtamng, avoring, and perfuming
aggdtophyl actically wth t he nethods and conpounds
des i bed herein not her . enbodi nent ent s_t hat
exh i ?Ct\)’%%‘él?j%@ﬂ%ca&éﬁ g‘é T TPEE ¥ d AP 8%‘}?9?“236 fogy. {,appropriate,

witd dnB of RereRtipRES. and conpounds described herein. In
further enbodi nent, patients that have undergone

car Higablsyfraeiosny gemyade by foraning BusrRCHIBANY Wéreqeé &f thy drug

in N&%rﬁ&%le%ﬁﬂ&is? siRths %@%@H&lﬁﬁo@g@%ﬁa@ e@e‘%%aﬁg rhlpoﬁ the ratio of
1 on met hods are pFOVI treat t OWIn

drgi @g}gg@g:r 8rd HeuaBrogf t@gpartlcular polymer employed, the rate of drug release

can be controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in

liposomes or microemulsions which are compatibie with body tissues.
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conditions, including, but not imted to: chronic
nerve injury, chronic pain syndrones, such as, but not
WQ 2009/86d®85t 0 di abeti c neuropathy, ischem a, i sd{drWiR008/082660
following transient or pernmanent vessel occlusion,
[ depr essi on, | ess | eg syndrone

P p g RGBSR o MBIl ReOAONEOS SITHeR roueh

baB@RNW¥aRingSHitdd Ar @oﬁadorF&huﬁg/steﬁﬁzmmgeh@ iRrgd BorkbUkt¥rile solid
stat.us epi epticus ypoxi a, perinata

comp@ggypng W@@h%ﬁﬁ@l gﬁlﬁﬁl gy glﬁm:ésedh@,ﬁté@lgﬁyﬁte& or other sterile injectable
mé@(@ﬁﬁdé@ﬁtlér 18105 Ninjdc AT IpFepRfatig RS ket ex&rﬁﬁl@l st@ﬁ@ﬁy@&a@le aqueous or
during parturition, brain glionas,
oleaginono seEPRISEans byaa i ferretlated r?ngHdlég)rfpothﬁ d(ng'élfle%}“t eiging suitable
e
SRR AR AR TR DGR, BEAGE RS GEB rpion o
alspabaral serdn dojpaatid selhiagn, yuspanuors or suifseni inga fopexianyargiterally
acs%?abge & gte&s so(ii\?e% ﬁclﬂeaca{ gcfl&t i C??—.bgtgnédrio?a}%ﬁ n? Yhe acceptable
mni stering host “an f fective anount “of “a
vebiolep anmwlvzbes%dhathmlj H&@midypd ae Vaatq:nh%llngais soluiicg[U.§.P. and isotonic

so@‘ 8%?%51051 SORI grgg#g?%cﬁ L ert’erﬂ% xed %1 aarr%ﬁ(ténevﬁ{moélgih{ employed as a
sobeatemt atsb«mdﬁ@r meditmo [Fod |t1{m @ntposeTbﬁy adthd \fegedmﬂpoamds employed

lnfg&ﬁ%vg&%& g}lﬂ%@ or giggl)g%{l@ §Sa %81‘[]10&,{41 at e %ﬁ%lgas ol8iC acid are used

in kRtpradekismbl ijectalibd. amuscul ar | y, subcut aneousl Y,
sublln ual | transdernallﬁg'bro chlal

phar AR g RRTeNIerA Gshinel yibergpops] inyadeanl. dgragyiscular,

inPaveh&B M in@lafiBRAY , adiBsibtadtibY , iné10dd Agddobs Wh@rnon-aqueous sterile
intracisternally, intrathecally, intravaginally,

injiegton SpIHPRSOMRISH MpY CPHEIR ABEQKIARILY Duliis; biRgTiatiats And solutes which
retQiéP el Bridla®D REtoQE HithOhe 'Bﬁ)%@lof §1Rar ﬁﬁ’end@?ecﬁ)%p %H dguhs and
t he present i nvention can be used in the form of
nophigrarteEerlp sespepions Bbjsh amy dncdudetsyspaeding/eagnts magihickening agents.
THe%MbﬁS by Pe( &%@nf‘ed% LB d s@ér mgnf" Vﬁrlu%h&g,lrf{éy example sealed

accept abl e sa I's meant those sa
amgiuteh pd vible, adope tefstsaling freedi-dradd (}mw@jﬁ@dﬁ corslifiongpduaring only
thxllK f%dlti'(’)%%f 'tﬂ% sl?egpé ﬂ%d X\%rhg F b%x%xﬂéj;"l(? %gl ne?évatlgf"fg?—g\?ec%ilag immediately
prlai‘ Itce N cExtaspmmuanglecnhle sdlutesand saspensornmas be atepared from
ste\gée ow% L 1e %%r?ugas?lgg Ztial?ge?s%fg:ﬂ%e/]{(rll k \;lg&sll){ %eé lﬂ)%frl I’mgg:ﬂ ical l y
exammmamrﬁwmﬂidﬂﬁmmMmﬁh<ﬁhhe@esannhﬁmpmammahemkbmagmmgﬂm

acc ble salts in de
coRaTIRCETTPEareraal P & poppissdltlcabmegopuey Piubiiy Gamples of
su{tt)a\Md EolyésklincKide ibGhare B9 Hirdieddl t@@dlyetﬁ?@ﬁé glyla'd] epcﬁﬁtd—@luﬁtﬁfﬁb acid),
e pre i sol gti on

ared u during.fhe fi
polyu(»h&hﬂt@faﬁ %Si daﬂ?x-{%eg Efamfoqﬂf’é (CP -FRERTHF @i hPobri) é‘ﬁlf%“é‘haﬂd)
poBE (1S58 1@£&‘dﬂm@}éo§o¢ﬁﬂéfé {h@redf. fmﬁghhaﬁi@ atidB ﬁidu%nmme&haravelghts
sul table organlc cid, Representative acid addition

betyugen abqui 610000 aloyt 1%@%& preferred.aMith polgedpayaights between about

20348b RA 80,064 gélﬁ’%ﬁﬁ]%re &b&fr@d £nd RRPRHoletiSr whERE BtwRen about 30,000
benzenesul bi sul fate, butyrate, canphorate,

angd SRHAGPe0E awalt Rrefetipdy| The oimss isgtopiiapiop Wissihestes linkage to one or
mdle H}cﬁk&;ﬁ@&tean henkien Qﬁﬁlﬁlong ﬁ%ﬂﬂ@gﬂo‘%col as essentially described by U.S.

Pat. No. 5,977,163 which is incorporated herein by reference. Preferred conjugation sites

include the hydroxyl off carbon-21 in the case of 21-hydroxy-derivatives of the present
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fumarate, hydrochl oride, hydrobrom de, hydroi odi de,

2- hydr oxyet hansul fonate (isethionate), |actate,
WOPEe183S net hanesul fonate, nicotinate, PCT/US2008/082660

2- napht hal enesul fonate, oxalate, panpate, pectinate,

1ngqnr Sulé]tg?r conjélg &nnn%t{s 1nc€1lg$ ?tta:iercé n I ﬁ%@%ﬁgrﬁ? éyc!‘lroxﬁ off carbon 3
anBROERAYUBxy1GFtthAIAYLEe, bi carbonate, /7-tol uenesul fonate
and undecanoate. Al so, the basic nitrogen-containing

gr o&rbget&éﬁthsrefoaa%lﬁféinrfpﬁ%d Wi VYRR CogRtPdS &9 hegrpapazated to a
méHok¥hal NAkibEES ?Hlfé rbtrﬁt%g;”ﬁﬂ(m’é theetbz@éﬂm Bf MRYihven@iRél cBMpdtnds to

chl ori des, bronides and iodides; dialkyl sulfates |1Ike
sPefii AR taigats.  Gieaernl protagpls fpY theafizali aidyse <f| Joatugated [appigpdies are
degcl?i%b('ﬂ nh %bg&ﬁ)ﬁpgﬁmﬁﬁy %%Qéﬂ' Thelr%S; Fofl GanbHF (5 Mlch%EldL Grossbard,

st earg chl orides, brom des and”i odi des; aryl al kyl
edh@dP?®@es |i ke benzyl and phenet hyl brom des and ot hers.

Wat r . .

Ve ot Dol PRy PR LLR LGRS wmivision
ro@np Ifcoxy e&lanup}e f oratfy.p manenmméut i@l énpusly.c aptadbimelipc imramuscularly,
suﬁcu&j rng% SB’OSSfal ﬁns uelal ltﬁg a%h bgo%glgalgy pha pgilrarslrggeal igtranasally,
tolamllyphdsqs Hl)gral cﬁeaﬁﬂordmmmditsmahﬂl)o ngraﬂlm’culac mthacwtsrnabk}a lintcathecally,

succi C citri

mtgéfgglgalgla &ﬁapgﬁogeg{l%/ Jntfgoculgry iy %ye%}gq?%gm uca l¥ Sr af] Fm Q gal or nasal
sptafe The fvate dfaomalstatioramnay Yy ,itoivedd) da:fier_mling()@ﬂﬁ eeredaditdn and the

this invention b cting a carb lic :
seyefie of B PP A SRS (o 1 O B0 T P M upggamount of
comgemﬂyMiﬁssé@ad e b@&a&ﬁpaﬁfentbbv@ﬁrbBQﬁ@tr@pﬁlﬁsﬁﬂhty of the attendant
armaceutically acce gl e netal cation or wth

PhiHEHUn | HOBPYhrie A AP QHee AR §oPeai CBRMIMPeDPT BEPFS jclpding the

ag@Md@x oPhe piRae d ﬁ@léelﬂls@ﬁﬁ%n?gbﬂre%teﬁaéﬁdstts iseetitde, but
are not limted t cations based on al kalinmetals or

al kdh¢ Amowy of Hctrr@tcam@omsldhata%aw fet gomipied S thpncarrier materials to

pr&ﬁﬁ:@§ §1hglmdo§a%lz CdrHilIR B A n R R Rl bid R Darticular
ké and " nont oxi c guaternary anmoni a and ani ne

mwtqf@dmlmﬁ@ngmu HEr e, @rfp@lé@troarfet Hlagenebh Pigngan comprise an
an}oﬁﬁtr 919%1@3{}1\%%}9@ L {r];}ouﬂﬁtrpyéﬂx?%?fﬁaﬁl algdu tﬂ%rﬁntgeabout 25 mg/mL,

trinmethylam ne di et
pr@ctmbrllyafmrm eband mg%aﬂJ tokla5 m@hﬂeranrlemres)eafcrably\ﬁéomr @amgmnl. In

acco Calnge whR ?h c]omlqo%tlonlg of (h% rp'?%% i1 O egfmrp g%gsdaqqg% Al o{lm? %oﬁ? 0.001

ude e i am ne,
mg]kg)ptm ddiy ne aqut pestamgfie pan dayf i ey;mdk e Préférabipptbe ldbsecxahgeyls from

ang?[ S Cg%ﬁ% lggneag::i}% tsolarg)gel{\tmfblﬁp] ;ge?:dg}lfp o1ré'I SI zrbiy %fl]e gose range is
fron€aliut 09 rag/kg béd diyeatabyut 1566 mg/kgopqnduﬁdnﬂumﬁg aSn@kg 2 mg/kg, 5
Wit h it Ieac ordin i.cal
e A rigiee St Zapdi 2hebke {oe Rt gy here
50R84/RS SI0UM@Kg, |20 hhdirg, 300 nag/llgam@ ehei@l 500 ARllal pee fd@y and values
exanpl e cal ci um or nagnesi.u salts of ca
befitert Amp Ay o o VAES YH. 10 THEr R, niileaddit ﬁ%]gﬁ’g‘il Hamans is generally
frdn® BN&&“OQ)@E' I?& 1@6 @ﬂ@ﬁt&%rbdﬂw&?l the ARSA Mt OF MRARGNEBRY ith the

be prepared ﬁ‘é&%‘ of the methods wel | known in the
pregent igentipigis ythat Ahlq blogsk 368615 leve] ©f gerapqupgs of the present invention is

from about 0.01uM to about 100 uM, and preferably from about 0.1 uM to about 100 pM.

Suitable values of blood serum levels in accordance with the present invention include but are
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step of bringing into association a conpound or a

phar maceutical ly acceptable salt or solvate thereof
WORDRMIRE carrier which constitutes one or npPET/US2008/082660

accessory conpounds. In general, the fornulations are

prepared by uniformy and |nt|natel br|n into

nohdigdied gt dboit Al ie pbape Odoboibadr W ¢ |ab%ﬂ§ dl afbopiet gM, about
fj
10l 4Bl 4 N ab%gg%os%&&ﬁgi U Sooll 3R DN abdut 40 v,

abbotr 4’51111\&,tdb0ﬁt S0The, a(b@tijLpIM about &0 pIve abAL 65 M abdny 70 uM, about 75
acceptable ester, salt, saolvate or_ prodrug, can

Y Sttt G M- bt abishint dReNi 2hret PN 206 hRK lp?rp%({ fas well as

an%/h)?o eS%quI? VQQBétCPQHs \g hlﬁ\”aﬁ?tvma&ieﬁaés%l\%lutep?ég,sb‘é%eﬁ gﬁ(ﬂft 10 uM
he desired acti on. ol utions or suspensi ons used for

andabeuttcer.alf). Tarbﬂetsaokeothmlfpmswcdumgn @msw,tatmn mwpxiledah discrete units

application can includ foll
mEb R RS, <TG & FPEY ol TonoR S ArarS gy o R invenion
whiblh ﬁ@bffétﬁhve sEutin@osagd riides)ror r:fngéiﬁd betwlesn thpel ryglelly | ene

gl ycol s, y erine, propylen col or oth - .
Oy e Py Bim iy aEPE pre yeitics e B agministered in any
of IR0 SRB Bbrrf IstaiBeri I th ak; AR SHISS doRaKel fBveh, Gami-SolidWiekhge form,
as ascorbic acid or sodi um bisulfite; chelatlng agents

ordigei dasagefoHigy avwell anrfrbrateprics ok eachof BEsdio Bt f er s such
as apRli Abee Gints’ BF Sl %ﬁmﬂf‘s@ﬁfi&@ﬁ&ﬁld@%%s%&@ NED1kQtathAE pills,
adj ustment "of tonicity such as sodium chloride or

Poa‘éij)?ltsr losengestiged grapept A syshopld daspemiosnn tiseackieg Feygrayng jp mixed
ﬁ‘l{rg%’alsgoﬁwe it S Bﬂﬁﬁ@n}eﬁn@aﬂ& 'a&gﬁéblg xHHileﬁt'o?lcﬁng%gh ¥d @liRim citrate

e of l'ass or P asti¢. adm ni stered |ntravenously

orpdleefl@umeldlogma‘rq adér ) eﬁl@ﬁy ai g*tg]giega;;ucbaqm fharches, lactose, sucrose,
gh?c!;')gec‘ %ﬁlﬁolbygcf %’il%ﬂlcsﬁkd %? bfnﬁ&@s chpgaga%gi?]ﬂ%%lfl@‘éllulose, alginates,

conposi t1 ons Avent i on aren
geﬂa’uqnepolwnylwmirdnme pharqmc«mdt ac2eih] y) hovoepngbbehstseglybazol; d)
ueous or nonagueous

n dj 0
d1%m e%)ram% q e%ts Sweha e}gsr %% L céfrc]:al ?atbm}aﬁap getﬁﬁ CQ‘Sta;fLoca starch, alginic
acide catest slhwtespaindl sotliomsdaelfonbte; d) platdraletaedisg bgmiscnsh @ paraffin; f)

di sper si es, of suitahl e aqueous and...
R I8 o TP ST P & T agents such a
cetyll ﬁlcbﬂﬁﬁ aild‘vzﬁglgtée,rcl)leﬁdhiaﬁt@zir?ltem|a}d|§drl$en(sgﬁﬂﬁas| labkn gldyeatonite clay; and
yet ne ycol , cero and the like), sujtab
) ot oo tea iy dediempineSunstiaie s pyRclbyip siveols
sodfieh Ialiye Gliedd, en@mPriies tRGEAT B HdChseAst @pkuits, @lbedd end 1115 the
Pr oper f|UIdIt may b? nmai nt ai ned, for exanple, by t

dogage foym may¢lsg ‘F"r‘i@’%%‘h‘c WP S: hin, by the maint enance
of 1By E&%Hsftr%gs 9135[ &ma&&_yﬁe A& A1 56"\3%1;9@5%@ a®fillers in soft and hard-
di spersions, and by the use of surfactants. These
filkedngsdaling PapAWesTHYINGISeR eumrigth 2 dpaiess rrsmilk g #gwell as high
b&Rdr Weht Y& Mty WRLEA BQ 1iRgeNt s, enul sifying
mngn ts, ﬂ%hg y%iger%Pm ag ents. Prevention of the ‘
act iToa sefd drsegeoornnef f@b&sts, ysuﬂfé BiNS (g drapyley gani ruprepared with
bact a u t e :
e T e T e
pHarrkaeeutictal ﬁl‘HyllldliT&(ﬁﬂb ) hcisema:r aiopaliyocanterl oheifyispagamiscand can also
ngﬁc’xglgos%gﬁ gég %}e%%g%:@]%b?\% %n%@u&&g)ognl}g eor%qgfelteﬁt?ally, ina
certaln part of the intestinal tract in a delayed manner. Examples of embedding compositions

which can be used include polymeric substances and waxes.
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i nj ectabl e pharmaceutical form may be brought about by

the use of agents del ayi ng absorption, for exanple,
WO300M9i8h nonost earate and gelatin. I n some cd$d8US2P¢B/082660

order to prolong the effect of a drug, it is often

desiy faihd) opHb: f&m

subé u?a glﬁgé{ijg %ér gl:él(ri]é Pg C%R@[%F%?d ?ﬁng’c(%ll%n P Thi § ne or more
aceusmyrpbmgdmds bylomeswéeahws ma|y|qur@basq¢stgyem1im¢ssmg ln a suitable
m%cg hel actl\lf’]eec Albo Q r?g; gr}g# loping. efrotxgglhcwo A Pﬁ‘g&%r \Ngxt‘aﬁﬂes optionally
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5,296,222 and 5,271,940, as well as in Satas, D., et a/, “Handbook of Pressure Sensitive
Adhesive Technology, 2™ Ed.”, Van Nostrand Reinhold, 1989: Chapter 25, pp. 627-642.
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Example 2: Effects of 93 series compounds on Locomotor Activity of rats
100-150 gm Sprague-Dawley rats were injected 1P with varying doses of 93-4, 93-5,
93-8, 93-31, 93-40, 93-41 after 1 hour habituation in an activity box equipped with optical
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multiplied by the corresponding infarct section volume to correct for edema. Infarct volume
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and were excluded.
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Exanple 2: Effects of 93 series conmpounds on Loconotor
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SEM). The potency boosts at pH 6.9 vs 7.6 for Compounds 93-4, 93-5, 93-8, 93-31, and 93-
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with 100 ug/ M gentanycin, 40 ug/m streptonycin, and
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largest number of oocytes tested at a single concentration at pH 6.9 and pH 7.6 are shown in

Table 4.

Table 3: Number of repetitions of each experiment for data from NR1/NR2B presented in
Figures 1,2,3,4.
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gl utamat e and gl ycine, followed by gl utamate/glycine
pl us vari abl e concentrations of antagonist. Dose
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give the infarct volume of that section. The density
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references below). Percent reduction in infarct was calculated from the ratio of the infarct
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mg(gla{nﬁz‘a sghist t%vnpl welref %IP ugteg gsh § b%gl%e; %1#%%ﬁ%éﬁg cisg(gelllﬂ%? Wood
Dd]leu@s U avinthf\@}yhngvmﬂfﬁless (6.4e0. hdun asﬁ) A6es.fhbsentd ha) haveling to

o APl 1 G L 10355 K S ABHOESE 357 nima
whRlpl®wd figa Berfdrabs neatlicipatakm and allowed to acclimate to their surroundings
for a minimum of 30 minutes before testing. The mean and standard error of the mean (SEM)
were determined for each animal in each treatment group. Since this stimulus is normally not
considered painful, significant injury-induced increases in responsiveness in this test are
interpreted as a measure of mechanical allodynia.

Experimental design: von Frey baseline measurements were made 30 minutes and 24 hours
prior to drug administration respectively. Additional von Frey measurements were made at 30,

60, 120 and 240 min. The timeline for testing is summarized below. The experimental groups
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i schem c event as described above for each conpound.

Drug was applied by intraperitoneal injection (I1P) as
WOeYP61H8¥d above. Error bars are SEM | nfarct REIVUAFB08/082660

was inferred fromthe percent reduction in infarct
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vs 7.6 for Conpounds 93-4, 93-5, 93-8, 93-31, and
93-40, (+) MK801 and ﬁm%nkgggﬂTM@hﬁacalculated as
descri bed herein for oocytes expressi ng NRL/ NR2B
receptors. Additional Conpounds Figure 4 conpares the
in vitro potency boost at., NRL NRZA and NR1/ NR2B of

known conpounds at pH 6,9 vg 746 versus percent
control tissue infarct oIqu.lTh%hgrEy shadowed area
|nd|cates the jch de¥i dentifjed bounds
RS AT '“*”%“%erlo% qhugrpenlpgﬁance. The
drug mhlch faldww thin Ere bounds are those that have

of t

a ne (not error bars) thin the grey bl ocked area.
Open Synbol s show the relluction in infarct volune by
adnihi strati on of CNBndl1O2m{¢CN, apti ganel or Cerestat,
Dawson et al., 2001), dextronethorphan (DM Steinberg

et al., 9 dext r or phan Stei nberg et al. .
Bl Prop gl SV DY B SR PR cxpgghgnter who did
ndt DndsBtiRObdMavibKT jestiigoeschol dt et al ., 2001), memantine
D g5 PO TR RS B ) (OB dad. an Dicgo

CASW@?{) %gchlyﬁxlcﬂralﬂﬁhyn:l-@ gpi)he i }eﬁ Fha®l wisAeRtDRe ,by [RWpahg values
, 2001) { Dawson et a

01
olrsem@; ermt}@fe cqqqglat@gv@énlp@ ateéql pa\;\go\@q})m thednglﬁ@lpl gj@.l)lp Stability of
Véhglé\%ohﬂ Tlg%%?baw v ver tfnCas {&’t@&' ﬁﬁﬁ’%ﬁle %b&’mﬁrg&lo-\v\ﬂoﬁmalyms

and stereoi soner of +WMK or -
ofDragigiag batramy. Drug effqst wparnabizerhyt cagh tes @Plinb@d Ca}rWHtaw@t a Kruskal-

w}(a ﬁs%ﬁl%f%g%nwsm & 5.;?&5% 59% m”oll%()veﬁ 8bRhnh s ShgMh&etiDdel s

rence ercent reduction 1 n 1 nfarct
was cal cul at ed fron1the ratio of the infarct volune in
Rq§mg to that in control for all conmpounds except
m ne and 7-Cl- kynurenic acid, for which the
vereeméstingduction in neuronal density by drug was

measyr ed. . The pote boo H 6

Comp b G g <8 Frdrt Bt by ot L surgery
TORCYErE Perfote @58 delg igudedd stxl’dRileEiﬂAoﬁnal I{RﬁhirN&Zﬁl) paws at baseline

receptors. (see Tahle 3 and 4 f of nunbers .of
BRI Kroer G B sRot g 00 2RO SR e gl dre
admi@RBat{&P) were determined fromthemliterature (Mtt

et al., 1998

At baseline all animals showed mechanical allodynia in the injured paw (Table 2).

The level of impairment was comparable among groups, and throughout the study von Frey
thresholds in the injured paw were significantly different from those observed in the normal

paw of vehicle treated group (Figure 6). Figure 6 shows that animals in the vehicle group

displayed significant mechanical allodynia for the entire duration of the study. lustrated are
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The nunber of m ce exam ned for infarct volune is

shown in Table 3. For potency boost neasurenents on
WONIRP29EPIR2B receptors, the nunber of frogs uPEd/E§2008/082660

the | argest nunber of oocyt es test ed at a single

concentration at 7.6 are shown in Table
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exper1 nent
doﬂés glifempoundpi3ellemingniaterxdnpo Fighee &ﬁhoﬁrsghatd.%o@qouﬁd amd@7 did not
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of, C 0 teste fall to neet the identified
nﬁ%ﬁ%%&wg?@%ﬂl@ %7iPh vivo therapy. The grey
shadowed area i ndicates the area that defines the
| dent i f1.g4l popinds 9, - Jtﬁ F&IhEN)h@ fRp, Superior drug

perf + hn Th_o mdc
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F gure@lﬂ{.rﬁu”r‘ ar gt vt WJ‘:HWO‘“ :Ut‘Fa‘P‘t“ WNESTPE Do | an 13

m ce fOLLQWMT . CransT ent_focal T SCITeNnT T event —as
descri bed above for conmpounds i ndi cated by synbol s.
Drug was applied intracerebroventricularly (ICV;

squar e )‘lﬂr‘btmnnnim Yitistirye aa sy seotiron (I P; circl es)

¥ of Baslige dr SSUDHNV || 86 syt vtjflﬂumte 240 min

was di Mt't'\y measurefd!Bsfpercent!-of the{control .

i nfarc r"th Wive for | P!Hd nivst r gt i o parisd tp s ns
pai r ed h!r‘r"r‘tLe Cont P81 i sshodn 15890l @<tPhe s ns
(br okel 8| onttol linfWrct 14/ ""QE (hen IE:
SlebOl A—ithidfar®t vl und by 115 s

adm ni

o | : ﬂmu apt 5%33 Jl“r“ U"ha aE’i" A P01
et al., m19195)l nilglext Otlphan-'lQ‘DX St ei nberg et aI
1995 | evonet hor phan éLM St ei nber(); et al., 1995)
(S) Reamentryeth ampannd 838k 61 M meke ab.) gepngad obsewablpmnaigesia at

3d Mk é@ihﬁﬁeﬁ%n&%m@m %&9? stratlicg Eﬂétﬂrg égl (Pllgu(’s ?Wﬁ%ﬁa}% that i.p.

al. 2001), CP 10
c(ngwatnatlan deM@IlTwputrﬂ 931@901)00 @k@aﬁédceq @@1@?‘@Ball®amo&hown are

th?éﬂﬁ%ltc g’r%E§P 8%%?']___0 (1 &V\B 21%9% %@Fol@%ﬁ%}nﬁrﬁfﬁy céfrz anq %ls treated with
veh@ld\ghbapersin (@dfered@AB®npoidTior RY aod é00 mg/kg doses of Compound 93-31
administered i.p. Post-hoc analysis (Dunn’s test) showed significant pair-wise differences
between Compound 93-31 (100 mg/kg ) and vehicle groups at 30 and 60 minute (p < 0.01).
The effect of gabapentin at 60, 120 and 240 minutes was also significant (p < 0.001, p < 0.01,
and p < 0.01 respectively). There was no analgesic effect of 30 mg/kg of Compound 93-31,
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acid (CK, Wod et al., 1992) and stereoi sonmer of M801

(+MK or -MK; Dravid et al., in preparation) as
WOEYP61H¥d in the literature in various rodentP@yUS2008/082660

rabbit ischem' a nodel s (see references bel ow). Percent

i 90 vl o @0t By 57 6 T poRCEE gt flatsis of

th@ %m@lu rgﬁtﬁlpeﬂ aﬁmtudgahamaemanmﬂ%wﬁs nkwrg:ﬂffgﬁﬁt(ﬁiﬂﬁhﬁéhe ifi ®6n Frey
whi ch the percent reduction i urona ensity.

R0 s AL Ean & L 60 10 PR anpuie i gt igfinan two-way
AResgt)s at pH 6.9 vs 7.6 for conmpounds 93- 4, 93-5,
93-8,” 93-31, 93-40, 93-43, 93-97, (+) MK80 g)

VK80, adgftpna| Gorppoped 9éc9&pe@ﬂlasstemsléarf%@ﬂat@eat cggate mechanical

alﬂa%?&a h@?ﬁLE}QO\ﬁ‘gd% w Wﬁéﬁ p0£dn99§§£ﬁ6%tdf%§qp6§&p§i9ﬂ(30 and
. oost for ifenprodil

(1F),

l(lgnna/dag)lshe%d (lwtjfeqw@n evm@l Eteérthﬁeﬁ@&ﬁSf Aepirated arei the mgpSEM (0 =

&% JonSre f‘ fireshdidd &) theE dﬁwsof dnl, ly '%}Eétg’d1 WlltH v@ﬁ‘lcie abapentin

model of neur opat ods Ani mal VBl &

(rSpreagpumniDawidyor38tagd Q%mg/gg pé@we})@eM%W rd)imm@@(éd ). rr Mhe effect
0 ﬁfﬁ)é&gtﬁn gtll]éryg 2?@81 14% m%ﬂt%%%géa"ilao mg %n QFI ng@iog %l%Q)l and p <
0.nbuspdtitdly)ee per cage Ani mal s had f r ee access to food
22ﬂ meélde.leﬁ%ctgﬁve%c}”{)aerg%f 1nqgs\%r§9p 2 Of ar1]1 Igell i ated %ht%mf I}(/ (8 out of
caadmee/oThe ridd e fiycts %Shrved(p'efel anﬁhing ane tgetaomg(8cabsetvations). These

.accqordance with the | nter.na AsSsSO on fo
S5 BT AT TUHENY e Tbe OBY GBTGY g BYMRG Folting ip
didB la¥@inSstrhiyor0 Etré(bﬁiﬂgi’%ﬁﬂﬂigAﬂds nsedn 1@&[1 Gtuayl gro‘d@ﬁmﬁmﬁmg ttHog€animals

Drugs, .and. dosin g t| ons The \é\ée gl ssol v&g
ALy A et t G A pp 198§t at B Soverit
ofREIR Q148 A e PN S Iﬁgdgstrﬁnatdﬁfﬁﬁi it fdre With E&%@pmﬁtﬁﬁ’é&@ﬁrbrﬂéht enough

of chroni c neuropathic pain: The Spinal Nerve L| ati

to( SRfugle %wmaéadrw bt @bliQQEmP"&P?FSS’GF goselbes ed'in this

stH@Pd dothel SHIUGR 1S We%b@er@&i%ﬁ%gﬂs&u%ﬁh@ end;ﬁbﬁtsamhé'rﬁbﬁ common
wWer e anest hetized with isofl urane

way siretohineierithing odch maxsbe e efisommydsacrib PEig oa Rypargnsitivity. This
¥p. &0l i %ﬁééko ted with i
w08 BELIR IR L LR AL By 8 ot i
a@mnutr@@naxﬁ theevehigieniala sibegd bﬁmmvbuﬁds edeimgd r@l@trvalwr@rmvlémt lived
SUr Y|

(<t1 ge) Sfﬁl hg %lase nﬂtgdean Q%t targt ool %?ht\e/:ﬁ'ialjggglﬁ?fn@asurement of the
emipomnoxi ous nechani cal senS| tivity were eval uat ed

using 8 Semmes-Weinstein filaments (Stoelting, Wod

Bal'e” Y LAY with varying stiffness (0.4, 0.7, 1.2,

0—3- &%JFT —S—e—aft—o—e—aeeotetne—to- Lhc tH—eloWn
\\,lulu e “"-‘l“.;;lrch;lnn:--;\ﬁﬁl el 3o 1l > IHiN bl
DR e Y B L-u'““ & "l’ul'ullﬁdull LT roscr—ivethods
SR 'm"\“l f“” e il |"VFWHIV i AT ﬁfn' orated

RE PR T e RIS T OT TG T A W feh i B 1ot ! 3 |Hﬂﬁ5 e to therT

T PRTIDS T OT [ WL RO h e i I G DET 0T €
Ty | 1 T TR AT A S Ie Gak R Tk Q6 Dl Ne_Tean _( 9EM

Compound 93-31 appeared to attenuate mechanical allodynia in the SNL model of
neuropathic pain when administered i.p. at 100 mg/kg. Compound 93-97 failed to attenuate
mechanical allodynia in SNL rats at the doses tested (30 and 100 mg/kg) in this study.
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were determ ned for each animal in each treatnent

group. Since this stimulus is normally not considered
WOAPHPaIP3S signi ficant injury-induced i ncreasedP(TAUS2008/082660

responsiveness in this test are interpreted as a
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of VRhi cl e group |imj50pEd7.p2aYCHEPHEd over tine was
tested using the Friedman two-way anal ysis of variance
by riank. Drug effect wa's anal yzed at each tinme point
by capsyi ng out a Kruskal - Wallis one-way anal ysis of
vari ance by rank followed by a Dunn's post hoc test.
ResuftieCidn Frey Testifg Testing for mechani cal
al | adypicgpCy@n Frey) wgs initiated 14 days after SNL
sur ger Tests were perforned on both injured
(i psﬂ‘é?@@QH)ZCHﬁd normdl (contral ateral) paws at
basebmg@@ﬁzgggéﬁgs bgf ore drug administration) and
30 , 120 and 240 m nutes after a single drug
adm nistration. At baseline all aninmals showed
| f}ﬁ&hgp 2l HRONRT &, '&ttﬁ% tm “{ﬁ@Apﬁwd@;@Mn‘?ﬂé)tﬁeTﬁo for
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obS(LeglrreV%ral comf{oﬁe no‘fr9 Sef)sa?@vr}of pisy al? %?Irs?ea §L? gr%cordlng to the

méthoyusfeinbyitro kcgeiiing Gnd lstisg ihéie SN maddel b nédrepadehipaineof the
fogerggllillg examples using the rat NMDA and human NMDA receptors to compare the

- potency boost. Determination of a pH dependent potency boost in antagonism, defined as the
ICs for block of receptors at pH 6.9 divided by the ICs, for block of receptors at pH 7.6. The
pH dependent potency boost obtained from rat receptors does not predict the pH dependent
potency boost obtained against human receptors for all compounds.

Table A. Rat versus Human pH Potency Boosts

Absolute
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of gabapentin at 60, 120 and 240 m nutes was al so
significant (p < 0.001, p < 0.01, and p < 0.01

WO W8pedPiSvel y). Sone side effects were obser va@fTVPS20084082660
group of aninals tested in this study (8 out of 62

an The side effects ohserved re it g, and
t ﬁlhé ‘E:SH? Bat(VQHB‘b*sCZ’F%fH“b %r?l ‘f*lﬁ%&’f‘g °§’i\(\§% H@fw% &é‘?g ut glgpagting from
thaBSk sePBBPMmb Yhve@en. for the first few mnutes (~5
mnutes) following i.p. drug adm ni stration.
Stretching/withing was seen in all study groups
i ncludi ng those animals treated with vehicle i.p.
(3/10) and did not appear to be dependent on drug
dose. The severity of these side effects was nodest
and did not interfere wwth the endpoi nt neasurenent
enough to exclude the animals fromthe study. Table 1
summari zes the side effects observed in this study.
Sone side effects were observed while nmeasuring the
endpoi nts. The npbst comon was stretching/ withing
which may be a sign of sonme visceral pain or
hypersensitivity. This was seen in the vehicle and
drug treated i.p. groups. It seens likely to be
associated with i.p. adm nistration of the vehicle in
a subset of animals. This seened relatively rare,
short lived (< 5 mn), and the magnitude was not | arge
enough to interfere with neasurenent of the endpoint.
TtIhU 1 Siih" lilfi'"ih Conpound 93-31 appeared to
attenuat e nechani cal allodynia in the SNL nodel of
neur opat hi ¢ pain when adm nistered i.p. at 100 ng/kg.
Compound 93-97 failed to attenuate nmechani ca
allodynia in SNL rats at the doses tested (30 and 100
mg/ kg) in this study. Conpound 93-31 (100 ng/kgQ)
appeared to have a faster onset (30 nmin) and shorter
duration of action (60 mn) than did the reference
conmpound gabapentin (100 ng/kg). The peak threshol d
observed in animals treated with the 100 ng/ kg dose of
Compound 93-31 was approxi mately half of that seen in
the normal paw. Assum ng conplete reversal nmay be
achi eved with higher doses of Conpound 93-31, this
suggests the ED50 is approximately 100 ng/ kg. Exanple
6: pH Dependence of Sel ected Conpound A series of
n-al kyl derivatives were tested for pH dependence. Rl
IC50 pH 7.6 / 1C50 pH 6.9 -H3 -CH3 6 -CH2CH3 8
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- CH2CH2CH3 6 - CH2CH2CH2CH3 17 - CH2CH2CH2CH2CH3 3
Exanple 7. Human vs. rat receptor cDNA in determ ning

WO H8I9aBH f or ant agoni sm of NVDA- NR2B cont ai niPg/US2008/082660
receptors in the Xenopus oocyte assay. Severa
conmpounds were assessed for potency at pH 6.9 and 7.6
according to the nethods VoE diiIAMtro screeni ng and
testing in the SNL nodel of neuropathic pain of the
1f or efyptaeess e«'alamlfgs coispagd thae israéfuNyDeatan grelrerarlishidethat

of _ JOsR dyR e BEe B PR UBet TP REASN S AT R
as tpogentibOhe Eorﬁ}io@ﬁ& atqﬂ;ymel@gpﬂ@mzeams pisbrdeindhice¢d gHAn byell

t he hCBO for block rece tors at pH 7.6. The pH
depdRd&npreisat iR Yned fromrat receptors

2'doesTiRGrodseichtm t hehd@ér'h dﬁram&@ﬁta lrpﬁﬁ@ﬁfys d@@@sve by measurlng an
obt ai ned agai nst human receptors for

Tabl &5yt aRgrper stghysiptagica il maéﬁtsyrdsb@g?@éwﬂ %m% 7%

for egRhfGict MYSPH R ReenBP BSbsHE2E hdtRBEhgk Mot OBy @Isa% %‘Jh the
for P1L1TpO S o clarity and understanding, it w

appradéitiap efie by oReriBRIY Indavierpin e meaturemein ase lree%qdr?g least 5
of t hy Iﬁ sdi scl osure that various changed in forman d
detai | can be ma e without departing fromthe true

3 scopkegiocessenfichire hi Wisaneinhe Giifdrévice infpaiengl &5 ipqsease in potency at

i de r t or prevent
o ar bisrdbr I BOTRRY Qi b vl ©7  Foct oc
Ttis sTle pm(mmrqf slang | aslxegs tmgiiﬂfdnelcd irf faderen cser potenpp berstat

of 1s r&er dgp tcilf?payesdltglgfégro ca P versus

di sor ST Rdue expresses a hunan
5 NVDATHeg@e@ptsaif claith @, plicocie §& diordet alamw¢rs Wegrteinm I'egien of affected

O e S AR e R3S TR, DA ons
d|sqﬁﬁﬁﬁrqﬁﬁg@eﬂdptmﬁnknhmﬂnﬁﬁ&kconf|dence |nterva|
for ote . bgost does not ¢ e nore than. 15%

R A e go\ffheaelﬁgwpé%ﬁsﬁj}}%&%@m%mas ViR cpppounds
rreasulﬂe@w&& Bb&t e RatiR edjresk@astunfan NMIBA .re@ptbh6f at least 5.
process of cra|n11 wherein the difference in potenc

y
7i's afheipreereed €laim 4 pyheaie {herocarsdBitkes FompriGt Wenting compounds

CONPRKHGn IHe pBREGWbstaf (R P&hﬁg iCBé cdibsla cIiNaPEPFBSKS a human
of claiml1, mhereln the difrerence in potency is a

pot AP Aysenptor at at fasidr ek than dhrcratenprbRashpfdhegmegompounds
phy siiRhegtaah péﬁ th?t eﬂ;&%sseg Qﬁ&lsﬁm% I@M@Ameéept&her ein

gthe disorder th ower s a region of
af f eldeadooessed ablm ¢, whdrae tI@del@mn NMDyk sgprteron s ias NMgA
of qg&%ggathlc pai n, ischem a, Parkinsons

9, The process of claim 1, wherein the affected tissue is selected from group consisting
of brain tissue, tissue damaged by an ischemia, tissue affected by pain, tissue affected
by neuropathic pain, and tissue affected by traumatic brain injuries.

10.  The process of claim 1, wherein the 95% confidence interval does not change more
than 10% with the addition of a new experiment.

11+ The process of claim 1, wherein the 95% confidence interval does not change more
than 5% with the addition of a new experiment.

12.  The process of claim 1, wherein the difference in potency experiment is repeated 5
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di sease, epilepsy and traumatic brain injuries. ' The
process of claim4, wherein the process further
WOcWAPPG188s i denti fyi ng conpounds w th a pot en®cTHEB848/082660
in a cell that expresses a human NVDA receptor of at
least 5. 7. The process of claimd4, wherein the
pr odB¥S furt her conpri ses |dent|fy| ng conpounds
13nhe r/epidcdshe ipetiENe yorasd thef is ubetul c@ i unptsvdnna pdie disorder in a
cells a celé%tthat expresses .a human NVDA r %Hﬁ gr i S dat
2t RS O AT EE L CHE RS M A BB POBH Y ET Sh frgormpound a
CONRRHIRE S MigRart 1€SIDedrebdptad aCftlykioldgahl Iﬂ{(@eb’rﬁﬁ;f‘d%rcar -induced pH
non- humman NVDA receptor. The process of. cla

where? Rl RS RL AR BRA BEaRTD (1) eige HicoRRpy in vivo and

I eCeRdQlring theldHR AV TALDTpOlinddndi fRinlthredhiRd; @hd (111h@1ect1ng a
affected fissue is selected from group consistin

br aicamppussikat hes oty AershRlcet IpstarmerSeing i iep ©) a4 g &?eassomated
af f %{he'ﬂ 13 a@afo'ﬂi 1n51’e§$§ Uep At IeGh&d RYr IS QRBIFY. C pai n,

and ti1ssue affected by traumatic brain injuries. 10.
1*The Trepowsss oftlain &3, hereinghe petbrey baest G5vsesyad Pyiesesaring an [Cso

| Nt S BRG] o m%fbgﬁgﬁaﬁ@{d%t a8 bl hfifs 9%

addi ti nment The process of claim
1 VdOEﬁcElnCE intrevaD B¥6tealffirdmn depdtence dectinotdesgaroere gran g with

th 5%-w t h t add] ti
l;ﬁ,]aed%glrog (‘;ﬁé% 1EW £Xpe 1megt Jcind ‘@%@eﬁ‘fé }h% n&ﬁ%rﬁéﬁ?g Argﬁ:?éat?dnat least
pot 6I’tﬁ§(esexpel‘l nent is repeat ed 5t| mes. ' A process to
13-de t hat sef to treat . or .
a pa 1\’?1’ °§§§r :1}9 Ve %ﬁp(gt?ncé’ &t Sraeat%lgrseggteleg{ PYERLs.

16 ONMPTHe $rdiss o(flc])una$§ edsicigtht pgn ﬂﬁésﬂinldys inemsted aftila 95%

conpoupd at. i nhibiting. a human N

oy SREh gt Bl B PSR OT B LR PdCETE BRI of s
t hatexgRh@sses human NVDA receptors (i) testl ng t he
'porrpound in vivo and neasuring ef.fect of

Lc onpidGmepcss o4 clghn Ko, PHICEEhBE gain &HEF%?Iidrl‘r‘ yeasured (ﬁ e?ﬁ@ 13, times.

1&onpaKnhdefialr chas 1@ vﬂﬁFe@rﬂﬁi}! 9bReshfiRhceihteh@bstthSpotency boost
according to ség& and i s associated with at | east

a 2-dbingdiihgerasech ﬁ"tﬁh‘r‘%eﬂrm“‘e’é‘%iﬁ/"accor ding to step
%' ' )Therroceegtb‘? cﬂ{nq @?%eféfm @k @5%’03@5@%@5@%\@1 §thBe RALRY GYost

oost i's neasured by neasuring an | C50 of a conpound
at pthesiedlingfer @) dashnefrshiange an%@iﬁléléﬁ i nduced pH until a

2(95% %g{r(;cgﬁsrb?%la DY £WMR il @15 29 tlgl‘?cyq;oggt QLSRRG &F s%t(§ E’sgr)épeated

nore t Yow'th the addition o
newaeiqaerslmmat and vvher ein the neasurenents are

2 {Nﬁg teﬁ)g ? C%ES 06 gﬁum herel Step P ﬁE@IL;%?@? t%st tﬁé (%&I{B](-)l’!tnéld in an

ency’ 00S &d at °
t i memimal model of neuropathic pain.

22- The process of claim 13, wherein the 95% confidence interval of the pain threshold
obtained in step (ii) does not change more than 15%.

23.  The process of claim 13, wherein the 95% confidence interval of the pain threshold
obtained in step (ii) does not change more than 5%.

24 The process of claim 13, wherein the pain disorder lowers the pH in the affected
tissue.

25.  The process of claim13, wherein the pain disorder that lowers the pH in a region of

affected tissue is neuropathic pain.
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16 ' The process of claim 13, wherein the pain

threshold is neasured until a 95% confi dence interval
WOIWeH0rdIS change nore than 5% wi th the additi AETHS2808/082660

new experiment. The process of claim 16, wherein the

ain threshold i.s neasured at least 12 times. 1 ' The .
2BT 0cBPEGHS 1§ F%P@f??%‘é}déh% Iy HiE bR T e guropathic pain

| Nt egomriski: @j’h@sd@ﬁﬁ%@ﬁot@ﬁ&l}%oﬁm‘fﬂe REpdund 2t S siolokical pH
n

does not change nore than 15% 19. The process of
cl aj Yarsts disppisr-wdpeed iy pHdB & etk thefenpresspritugnapdf MBA negrptors by

pot efé?é/atiﬁg Qﬁtpofé%l}algd%%xbé}ir%ngﬁ)c 1€dsd 5 GRESand At CRAYDS confidence
nore than 5% 2 The process of claim 13, wherein the

pot efitsyvaheess moteshpege mesp thapfl S%tveh the jdditionrad p aaw edpeaiment; (ii)

| _e_asﬁestﬁlgttl'lt{@ﬁl ofindil Gn RhiRaPRSdL t)f ﬁéugdp_mhilcgpain an%{aghrﬁlg%%
(ii) conprises testing the conmpound i n an ani nal node

of n&ffecogfdbdiomponidon tRe Iaesagsrin pais shreshold| bairepeadyg the experiment
wher gi . 900/ [ ce .l ryal e in o
b oo B B, el Bl b b Bllec prore tan 5%
t hanwitlbe a@@tionltfer ervoxpasnalt; (i) atlentihd 2 cwhpouaid that has Q%ncy
conf, den interval ..of the pain threshol d, optain i.n

ot ep LY Sudsl S iPraplich 8 (BT nREEGTAn TR P G ldnorease
of cinghmti@sholheratingtdi@erp@i).n di sorder | owers the pH

in the affected tissue. 25. The process of clain3,
wherein the pain disorder that lowers the pHin a

region of affected tissue is neuropathic pain.6. A
process to identify a conmpound that is useful to treat

or prevent neuropathic pain conprising: (i) assessing

t he potency boost of the compound at physiol ogical pH
versus disorder-induced low pHin a cell that

expresses human NVDA receptors by repeating the

pot ency boost experinment at least 5 tinmes and until

the 95% confi dence interval does not change nore than

15% with the addition of a new experinent; (ii)

testing the conmpound in an ani mal nodel of neuropathic
pai n and neasuring the effect of the conpound on the
increase in pain threshold by repeating the experinment

at least 12 tinmes and until the 95% confi dence

i nterval does not change nore than 5% with the

addition of a new experinent; (iii) selecting a

conmpound that has a potency boost of at |east 5

according to step (i) and is associated with at | east

a 2-fold increase in pain threshold according to step

(ii).
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