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additio thera ent f
Ixéls%?)e g?]clé?‘l%qtf, Ecé %fd’l thIlCl % a}\)/eém% 3 en? Omgeﬁ]ecl?eg ui{p t%{r}(he g%oup consisting of
sblBJStivbl sefitdhin rcﬁtpfak@lnﬂ&lﬁlfofs merepieipiriak ecuptdki bn]hlbllt(3‘$, dopamine agonists,

nea nlss, ant | psychoti c ts
SSRRITBHT Ao ey et 1E e T Sior SRBHiERE i antipsychoti
aigént AisPReEkdBL eﬁsﬁnh cb S0P aBhiisthp GDr&ﬁfphsmdﬂlgaﬁne phenylbutylpiperadine,
har maceuti cal | ﬁ effecti

ALY H?}}Zéﬂo{&lﬁl ega]éﬁayglﬁl gq iqrrgrpélpbogwgp@p@ataptepsychotlc agent is
sBH8BL from! the SRH® &fﬁ@l@t@ign@fn&ﬁorpxbﬁﬁz@éj @THdraQﬁﬁ@) mesoridazine (Serentil®),

ther apeutl c agéent is selected fromthe
KrROrZing GEompazing®}, i thioridaging dMeHarfl@bpgélR@ndol (Haldol®), pimozide
p:%@?' RzBpind) ({Cﬁ)%ﬁl@?hﬁdxgﬁné e(‘f'b@fu@alﬁ} ng'lhlpéaﬁlﬁé S(Zyprexa@) quetiapine

am ne agonists, antipsychotic agents, and invers
(Seratct), nesrzwdag@fﬁegpegldalﬁ@a @m@d@mﬁ@@ndﬁ@@} élthlwh@arbonate Aripiprazole
n | 8¢

AR RO C\RBRLobReah) REIGE AR HARO ke, Loxiane, Molari,
Metizen 2dgyame, Obemmoxzmréma) afkps aParmitl, |HrelhiumPhénargan, Quetiapine

(ﬁero%e?)nﬁe%ann% spls.fdntS §esr{:rﬁp téqufq}{éi h?t%la?mg %&taﬁ Sl“ho?a%lng ofr%@ll Trilafon,
Aybteas,azidnpiarhiceutiralip ram:éamb]le esa(tselleefmf il Klr $o)ne embodiments the selective

sp qu%:lqna?erugé 361 ?Ahﬁtg? g%g@%ée@ln é %1 gTotlp )c)ons1s§ nﬁooi i}:}ngetme fluvoxamine,
seffralifd, r PIroxetingz apilograh Clesct@aloptabd)) sibhtexadd, Néuloxetine, venlafaxine, and
(Loxitane(r)), ol anzapine (Zyprexa(r)), quetiapine

(Seroquel (r)), resperidone (Resperidal(r)),

zi prasi done (Geodon(r)), |ixhium carbonate,

Aripiprazole (Abilify), O ozapine, dozaril,

Conpazi ne, Etrafon, Geodon, Haldol, Inapsine,

Loxi tane, Mellaril,

—




Moban, Navane, O anzapine (Zyprexa), Orap, Permtil,

Prol i xi n, Phenergan, Quetiapine (Seroquel), Reglan,
woR®pee4isd , Serentil, Seroquel, Stel azine, TarBCI/ES2004/001509

Thorazine, Triavil, Trilafon, Zyprexa, and

plgagggééglﬁt‘fncglg% .g&t@*]chﬂMe Qzﬁ{s‘, eRd 6118111% sstﬂlﬂ%& th %n?@émboliﬂne%%nﬁe norepinephrine

e sel ecti sSerotonin reupta e
rduptakdoinhibitori is s@@t@o&@m thiergovp tehiesisging apthivaiseesing gyl hoxetine. In some

em{) i X%tté Ne c{ E Ilﬁgt’ is §§({§:Eerdahbﬁethe p%ﬁ% %Bh@s%ng of sumatriptan,

Taro pram € ram Si butram ne xet1 ne,
amnhmélamnamptean ﬁovaBnM@x 2081ipR6 A 7B PETY M@w@@m@@dm lisuride,

P rﬁ(ér gbgo%%%rol%sgra%lp%%gggne %lc?no%ré}ét n% %anéo éﬁ@or t, ethe inverse serotonin

€ nor epl nephrin
2Aeupt ak@nisﬂhl bi tmr i s MN-€l-meth@pipéricimatyHeN-(f-Barpophenylmethyl)-N’-(4-(2-

istin xet.ine and reboxetine. In sone
H%’E’f?@gel}y tﬁygiﬁﬁrﬁ?lﬁlg agoni st is selected fromthe
gr oup consisting of sumatriptan, alnotriptan,
naratriptan, frovatrj t%n ri.zatri %an zorritri pt an,
cabergol i ne, anant amgiﬁwé%l i de,

r opi gd)(fl@] €, E@L@ Pex0la€ graph dsHatv@iFD el RESUNE . ofl ﬁg(ﬁlﬁ}ﬁ activity of N-
enbodi nent

e inverse sergotonin 2A a
dmeihy&ﬁé%vp?ﬁté‘é} ogpasLinic peefyiqgoline. rﬁ?eetﬂf%la%e%f ﬁéiaw )-N
- (4- ( jret b Weoﬁyh@)éy)g%ﬁnyl{o%{ Yhe) Gaul@ndfd@gor | thwfry of N-
Descrl t|on ofgt he Drawi ngs [001 Figure 1 is a ¢

dshmﬁhyﬂ@onamée ptdd Limusacgnic aepbrthetinaeeapters i Phpsphatidyl Inosno?Assay

des clo | "
ST CERBLTE BB MSERLIL Dt o
fdmng]@rmmalraémuhmu@f of@@@smg@yla ipicty of N

desnet hyl cl ozaphne,; atn. aShd pLE %Eﬁnﬂé gl,i ne

receptors in P 18]

Defigitioss 3 shows phot ographs of MAP kinase activation in

s OB R NIRRT, (R 0t o

drizeigd, rie define® MMpouﬁEﬁavmgtthmﬂec[uBﬁ #8]cture depicted in Formula (I).

N- des yl cl oz,,a n .

s WY 0P B sl n o 8 zcphgind Ge R EREG bl vy of o
6plePyBti Maﬁ@u&tﬂﬁnﬁ@ia&ﬁu&&kr@bﬂtwt ure depicted in

For nu onist" is defined as

corrpdﬂ%lit hatAnj’ ﬁEtP%‘%i’ésé”siSt‘ﬁgn@a@aﬁ coopRd fhat epm Pﬁtes with an agonist or

ihRe&PLeBhist for %mdﬁ”i 3&1 rebépidEs thefeby %[bclaiﬁgl itiad aioRYof tah Ehgomst or inverse
receptor). [O ‘ant a%onl St i s defined

as
agomrpowne trcﬁ:gptot;o ‘é@% aRj a0 ggrﬁste(@]éth kaqWiHps a Wgﬁls @ntagonist) has no
%n%%ns&ﬁftw?%é@%t&%cﬁﬂtya receptor, thereby bl ocking

e action o an agoni st or inverse agonl st on the
r ecep[ﬂ&zl Hovlepastial agpnistris dgﬁmd@s a(leﬁgglastkth@vdispéﬁys aimited, or less than

ie'%atr %tm }Sigl?ﬂ{: ﬁP%tS gg\f\mtﬁg TEC ztr9 nfllﬁ&l%ﬁl}lé Iasuatn' a}{ﬁgomst in vivo.

agonlst I's defi ned
as an08zpdni sThe ha1m d$1$»plc‘dylsfets tn aledmnmi Ibre&s%bbh armammal, and most

co t activi.t e a

SFRERRE RSl he B of Bt doldlRioh 8 kINES

Vi vo. [0024}023]1“h3'|&emt 'ﬂfe[’ﬁpeﬂldzbljl}eéifectﬁeeﬁfrﬁﬁﬁt"t1. o used tarindimte, an amount of
pr ef er abl

m
gt COBUEE. D PRFASE TR S S SURTEOHE BITRBRALPY St el esponse
h80A4d. Thierekings mhhedcapultisar| dystedf i@l of @uanDthat is beifig sought by a
used to indicate an anmount of
researcher, veterinarian, medical doctor or other clinician, and includes alleviation of the symptoms
of the disease being treated.
[0025] In certain embodiments, the method disclosed herein includes administering a

therapeutically effective amount of NDMC to a subject for the purpose of treating psychosis.



an active conpound, or pharnaceutical agent, that
elicits the biological or nedicinal response

WO paitoet7631. Thi s response may occur in a ti SSURCT/US2004/001509
system animal or human that is being sought by a

resegjogéler . I Qligkihen dmbélimetEME Gtthod Sdhles dmidiskeihg a therapeutically
clinician, and i ncludes alleviation of the synptons

e@efctlvm@n@ms@d@m@é? P gpbjgot Bt Ehe PupPoRS fretine depre iR or mania.
enbo nt Syt Qe tﬂﬁtiﬁﬁﬁierd 'eﬁﬁ!)cﬁ%@rﬁ hed exh@chéd" QLMQ@‘&% administering a
adm sterl ng erapeuti ca effective amount of
tmttcdlsaefﬁgmmouﬁmf NP Cgo mp@ls ect §fr the pepesg@f treating the psychiatric
h 1,064 A
1?(1?1 %gerggl#aﬁﬁéaﬁ d\é\%&gge% CQ acz\%ﬁmf %c{eﬁ%&%ﬁcgﬁggggmp&%ﬂ)f any origin.
adni [0028leri ng a stier ﬁlﬂhﬁl‘t iemhbdiyemf fthe t methodanpelndesofdministering a

t@%‘&@}ﬁﬁé@%ﬁl’ﬁéﬁ?@g rof é@g\é}? Y48 %%g}% g(&ffm {hg 3}14]{1&96 of treating neuropathic

pg@fibodi ment, the method includes administering a

t her apeut i ¢ effective rmun f NDMC to subj.e e s
for AHE bur pErBFRERTH G B ey R PT<S of SRS BEhbpe vty i
ubaheuadar|disdhss tfoF RaBERSR] eRRIHGE &fel Bitel undh ﬁmnm aecepstor subtypes.
cognitive inpairnment of any ori [ 0028

i PR BB HEE G O O 4ES TSt QuEpl e then 500

dﬁpla?é@ﬁ@@ﬁiﬁ‘id 1&&dploY ainf € &dtiviP CHRIRNAR the QfypNbIMiti @cﬁb‘uc clozapine (8). In
ubj ect for the purpose of treating _neurogpat pai n.

{”@OZ@I]S cpmeoPdelasnbeen ey §e sl’oﬁsé‘%ﬁewﬁ%ko?ml@d a%’n}sgi“’é%g"m“ activity at
nﬁl@éa'rﬁﬁ M, ¥15.UB3 NI Rledigh §o,Ub, v\i'htﬂ}! ih Uzvo 1t6i€ 8ddeNBly RURRdRred to display
di sease for functional activity at the five hunman
nmseALiaic meceptor casAgonists pRies.  Thet wtheh eWesk dbpt jelspdofcompound  N-
inic drugs, only two agents studied (out

d%}l%%r e tﬁg‘% 500) displayed nuscarinic receptor

ag oni[8a30hct i Admipistrame ofedozetiee thymee subjeststrpgydy thibe fgrmation of two
cl oz 8 t u Wn

n%abor aR Jtsagcggcés }\T (il(esﬁlleth lclto a%gnéso ﬁ{lﬁ%df}g n%ﬁgggﬁl {ﬂ?ﬁé\??}l@i\% t{;?)ét However,
cmzaﬁﬁfr Noikicle M polw ,meaahoﬂltb/mat B cmuﬂyoe)sre(c@, and Ukely dbesinet Gontribute to the

b},/olév cﬁ? S?twgﬁt g%:ﬁaalg c{g:rg;gfglr gleréﬁggo : aélo% £ 1%@%\6/:\%7&/866 ﬁhardors]é Gt clozapine
afi@indfieel ©anpgenhniithetesmelnyd el taziapizagne 6BEEA] yet the levels of NDMC

R b R PCEMRGS 5 BB RUBFE 2oh SR 750 of e
t&dalok@ﬁﬁe&mz\ébﬁla Q&pitigiofNRIMEY staty sekOiaic Br Mn@xs (8). Conflicting data
However, cl ozapi ne- N oxi '

(11 ide is a polar . .
e??éis 2 e abilieyof NDM¢ &bvealpw%ﬁ]e P@Pé b ke gt {pgeggnirally mediated
Bty Q@Nt15). DeheBe biketviffons RicMbiRBhie Mat ROM hhybeeh rdiliely administered to

par ént conpound. A correlation exists between the dose

hymar |s@92%9¢ﬁ, ﬁ‘é,d lsafaq% falezatesk cipvt dnta exigiiss de the melervian é’f‘épé?“@ﬁwof NDMC.
l.s cl ozapi ne nmo
EE 1o B i neSies: Buteneyrop i o8 e o o data on s
ihtdadtionGRBEhRbdnhic REMorCRRBEIHIRRd 40- 75% of the total
serum cl ozapi ne concentrations duri n% steady state
ki netlP@31i n Remesisgly. 1283 unlienthp iclosely gelaed eomnexnd glozapine, it has been
t il NVRM r d
thihd 15 B il NN B%%dfm%’“ Bostor i wmappresiated
fasyional hets@ty@bsemsmrlnmcmmrtam&t affe vivhakpeNDvDs hage draeonstrated that
1\5]91%716 C %Leé t %n‘? {)S‘ﬂext %d agy?% a%gxmt%f ée‘?‘ltr l%n&cﬁrﬁllcvﬁééptors in rats.
erat A exi st t ufar

lithewpﬂxsd:m&&nmhavNMwal hiipACativas tHaEwppahﬂmusct o Iﬂi@Ms&n antipsychotic,

)
ag a{ngrg;g %ge%% ant1 eﬁ}\ént at rtgr a% %{h%l%ggu aﬁen& %o é%aé &Fag?om%or neuropathic

fage rThue e fohe dspect, d1sclosed herem is a method of agonizing the activity of a muscarinic



[0031] Surprisingly, and unlike the closely rel ated
conpound cl ozapine, it has been found that the
w@e oovpoaHTad N- desmret hyl cl ozapi ne (NDMC) possesseBRCT/US2004/001509
heret of ore unappreci ated functional activity as a
re&tﬁ&a;binﬁhﬁng’ @ARPHRthe@ouptds tvith x effbdll@e axae]t bfMMEDME. A sother aspect,

gmmMrMedtht ymmcn§®mt od brain
digipser dieresntt BBFSOGST HFAIRg Gnfudtecixty %?ﬁ a1 hifeisgripifTeoeptor related
dlﬁcﬁ‘ﬂ@rmdi’ﬁp%sﬂng ih@hStying 1 6ffechd S BEathtefS addaMEniRikRahd €Athe subject a
applications that support the use of NDMC as an
thgrpeysisglbrrsfertive amgptio -agent, antidementia agent,
and Q]ht h%ﬁﬂﬁ&ﬂ:z{rﬁucﬁgﬁa@d diQrdet e atis HeAMGONRr @ whose symptoms are
neur opat pain. Thus, In one aspect,  disclosed
mhéﬂEdebXﬁgmuﬂEghﬁwﬂ@ﬂmﬁqme@ing the activity of a
m‘lscg{ 9]' c IE m&ogéécg6cﬁ¥:§o%ef %ﬁlyggg%éﬂ%QWCaﬁng schlzophrema or
recept or  conpri sing contacting the receptor wt
psa’b]ﬁ(m[st ot/ en}am)gmtlnoa‘ sWPME. cdmprimingt identifdspacsubject in need thereof and
acg ulp}s epn%go ﬁtﬂe SU eact Im%,lhse% (El%t}(]:lgl? derfgegté&et a%‘;fbttﬂlp I%)l?ﬁbg‘g g%m% embodiments,
tlﬁ@)ﬁﬂﬂ’(dd&bmgrlseﬁl dﬁmatcnﬁg/a nljcat witlpp gharrnaqmlqge:ekﬂy ydnige doe oﬁN@MC, for the

plélpg%ggé ter! ﬁg% rli]ile @ﬁﬁ%@lﬁ%b@% aggrd%ﬁ,ﬁ (re:ni({lci1 !nggative (apathy, social

Wﬁtﬁﬁraﬁvﬂdaﬁb&mtad eimptomsl ofl sSkgﬂ%&ﬁhla ar chlsalr pﬁﬁdhoym ose

synpt ons lorate onl zin scar

SV TPARTR " ot el JBM & i MG e ionar,
1ﬂc§1dﬁ1gnﬁlhﬂ9 CHepressiong ahdnRg bl ZARM&@N e QhiicidBS yn: ho SJb?ech comprising

origin in a subject, conprising identif %
idebfy e suvercBderh et aukanneRTE ot it B tagpeutically effective

aSbi @F tNIMEh efaReist drgRbiinenBf fRChiNG! esriRts QntddCa sliject with a
sone enbodi ments, the nethod conprises contacting a

pharmpeniagioaly Rotiye st pROMSgitahe yuraesei of sorfeilingothe Rptoms observed
d 6r dePMERISE nRhicGeRttdRh! i ng the positive
?h§VP%C|ﬁgtlons andmde uglon) and negative (apathy,
soci #0035 t hidraaethér aspeat é@dmeé‘pergl}nn@@ oo pf treating A Zheimer’s Disease:
' I C ] h
alchs: gélazt?cp H%J%He? ggfg d(lfﬁ g?érlﬁ%s IHIZ )éagl]l n& 1}2 ccgh%% rléi%al{l fﬂﬂg b s%qaject in need
ttefeoé etd vdamdlsisnngimmﬁ subjmlauhléra;gumjly) reffdmyﬂ eamsularqf NDMC. In some
n@och énts ﬁd?e m%lé cﬂ(t' So%l?eﬁgco%tagslcﬂ A Ejel I,}ﬂ/ltr]]neae % Segc:?)ee%%gl’l n%ctlve dose of
I\mimj,n |fcs~t e ifugpok® of hmpouing ehd cagmﬂilser agfeits,i andl tontrolling the associated
ffective punt of NDMC. In sonme enbodi nents, the
iy R GERISB S BN SO RS E QB ECE wi th a
phar 1@36] 0gi Bahbtierasiecly Bisclowe herbinNMuethdD6f tfeBﬁngQ&éﬁfb@@tﬁlc painina
of controlllng t he synptons, observed . during ngj

SepagseuBiNing depdihiing aeﬁHPJégtsmoWed Thrye] anfly pOURHRIERGRE to the subject a
t&%@&kallﬁ'eﬁ@étﬁ@ efnodRl 8f NDMCa TELHAE RfvodihRAL] BB method comprises
Al zheimer's Disease and related neurodegenerative
centacting apabigehwith g Qb«}r@éqolog&g}}}p agtiye ﬁ@se io§ G, f@rrfbe purpose of controlling
tlﬁl'@sﬂ’—lgstthétl@ ﬂﬁ@qugesug hagd %ﬁfer R P Rp R & in Pt%m% Q)bgé?%d in neuropathlc
subj ect a erageutlca y effective anoln
P@Qﬁ@msém@@hﬁh@ﬁ‘%rﬂ®h€Ynethod conpri ses contactlng a
subj t I 4] e .
For TAThLr patuPel TRER, SALERY el Y inERR o bennl heucoma in &
s@hiebt,comiprisink i ideptifieg. aswbjestainented tthehenﬂ adaddministering to the subject a
ti 0 Y egenerative denenti.as
oRERIRTRY, e RGR B NOYECIRTSHRE 1bPaliRS UEhaeihad comprises
coftadiing atimh]lg:t wehip phﬂimmorbog}malm adtive dose$ﬂNDM:Ct, Sforabepurpsse pf controlling

t dt
R R s R T
effective anount of NDMC. In sone enbodi nents, the
met hod conpri ses

H




contacting a subject with a pharmacol ogically active

dose of NDMC, for the purpose of controlling the
walyethestshet i c, hyperal gesic, and ot her alter eplCT/US2004/001509

noci cepti ve synptons observed in neuropathic pain

stat garglhfameRl NDRRE | sﬁB\ivﬁ’{oo;%&é esd fehl hgdnist aRRAH AT the human

aspe@??ﬁgiscldgedgﬁgrein ﬁs a net O%SO tre%ting ) )
mygscatigio meceptarsa It is dfhse disclesstpereisi thaf NRMRtcpp giopgthg blood brain barrier,

SR h DD 889 rhRGHARS g@ o0 frishsBlddNeh 8 abthtion of MAP kinase
R Bh&Eh thDnPREY shAGHER 1o BBt BEUALPIEARI L 0 ooy of MAP kina
adtivitg Omeatehiprodampst sThet heleqwistr rotiviiesnpt NBDMKC, agofensigied iy the present

a.subject. wt. ' y, ' . I
oA T BRSE TIOR8 pHE R ittt
phatingeviapiaal arofite, ésdicute tiob MPMEdeannbey sadcona]eviatrgar de@sdisorders or
R S S B AT, L RTAR e, o,
amO@icphth@Gainvi ty at the human nuscarinic receptors. It

is further disclosed. herein that NDMC can cross the
E5P@3@Hﬁﬁ3&$§g§i¥¥é¥¥ME%ﬁ§&ﬁanction in vivo as a
MUSC§I30] C I RLBRHMYIAGAPInS INDHEFhselb studuielde Formula (1).
activation of MAP kinase activity in rat hippocanpus.

The nol ecul ar activities of NDMC, as identified by the
present nethods, conbined with e RGown clinica
ef fi cacy of conpounds that possess a symlar nol ecul ar
phar macol ogi cal profile, indicat®& thay NDMC can be
used to alleviate or treat disordd or conditions
associ ated with human psychosi s,/ affective di sease,

degenerative denentia, glaugoma, \ and_neuropat hic
pai n. Preparati on,of et hyl clypzaphoe ( NDMC)

[ 0039] N—desnethy'c off ; ( NDMC { he structure
of Formula (1). NH AN _ 0040] NDMC i s
prepared as previousl , crib%d (13~ The

di benzo-di azepi ne | actam precursor (I1) is converted

to the thiolactam (111) using phosphorus pentasul fide,
followed by alkylation with el g. dinethyl sulfate to

give the imno thioether (1V). Am nolysis of the

thi oether with an excess of piperazine gives the

desi rjesioN- desmait it Ghepapi ReprevipusiyAdeseribeat (1981 Yhe dibbezo-diazepine-
léjc;tfagme Sé?@{gol_r(a{ﬁpe %Lq%ggrt(as%oa% (tlilil)l)écgfqﬁgﬂﬁ eu\%ji%g %ﬁ%ﬁ&gs Ilaerl]ltta%ulﬁde, followed
vhadisaanat Wid <39 itetBU GOIAS & ABPIMOiksnoPBeteh )] Aeninolysis of the
and the product V is converted to N . )
thieethestvhifll & eayi A @ireraping givee et desiedul-tesmsilyleiozanipre(D. ghlternatively,
tMlg&ngdQ%Hr{éela&g (IM%/c&%QQQinto the imino-chloride (V) by treatment with a

halogenating agent such as phosphorus pentachloride and the product V is converted to N-

desmethylclozapine (I) by reaction with piperazine.



HSC NG NCCO NG NH/ H D(II) (11) (VW H
CNC NSRC NHHD((IV) (1) [0041] NDMC may be

wo oooab4arsed i n pharmaceuti cal conpositions conpeT/B52994/001509
NDMC together with a pharnaceutically acceptable

dilutam os excipient. Such gonpositions may be Cl
Cf in an appr@priat eNsgnner and i n actoredand

Wi cce practi-ces h as ose—discl ose

Re Mg armaceut | L& CGennar o,

Mack Publ iSH/ ng Co., Easton SPA_£990. [0042]

Advant aggousl y, NDNC may be @?ninlstered in a singlqv)
daily dose, or the total dally dosage may
adm nistered as a plurality of doses, L&g/g/pe;ivided
doses tjwo, three or four tines daﬂly Furt hernore
conpou for the present inventj oH“nay be adm ni stered
in intranggal formvia topical \usg of suitable
' vehicles, @ anN unsdernal routes, or via
Qf ocuLa; Iatlon or using those
el | known to
personsHs ‘ The dosage regi nen
of NDMC can be sel ected in accordance with a variety
of fad@rs. These include type, species, age, weight,
sex and nedi cal condition of the patient; the
severity of the condition to be treated; the route of
adm ni stration; the renal and hepatic function of the
pat i ®841] andNDMe qmr&ifazruiuhkddmphmmmu&mﬂauﬁbécmmdﬁodé comprlsmg NDMC

| f _ordi.n r.eadi e m ne
ol BT PR o2 AR R rlhionh G GoPeritgs may ve
fopnldwtedlhn at mgptbmat@mam’lfqer aﬁd irt E@:ordaﬁ@gﬁ/ﬁls scd@pted peactices such as those
sease or S er that j ei ng, treat 44

RS HBARLTE TR 5Ptk iy QbR M e Go., Easton
PAA9ge fromO0.01 to 1000 ng per adult human per day.

An e{ tlve(fnnunt f the drug is ordlnarlly suppl i ed

at a sage Vatageowty. AVIE reryvorsoadowpstrigd (i 2aginglp daily dose, or the
toDAKE dvREhe M @'ﬁdrrﬁﬁﬁtet@@)is a B[L@Jlﬁ{) 8P dkes, t(@% 8RHAEE doée? two, three or

from about 0.001 to 10 ng/ t per day,
four timess faib al Fuythermsrs, aos@a?un@} feo 1hen@fﬁ$@§t nrwentmnmm}k be @fiministered in

inRAfdYal ¥6rnd a tQﬁEal%é/of Iﬁﬁbl@ Qﬁ%ﬂ%fj% é’s ?v@%@n@de%ﬁrrggtes or via

on ar ga(ip tinmes F
topigd Aspeiorglar ﬁ»ewlemv@mm@ag@ge fr@mfayanmml Wiy pleheg set] known to

pdgogggﬂ@hr@ggrgprlate dosages defined by routine
testing in order to obtain optiml pharnmacol ogi ca

ef f e{@ﬂ43] whi [Tée dosagaiegimeg oANDPMID tapritei sellecttdini accaddance with a variety of
fa&Bxlg.er’fMeg‘eeinclude type, species, age, weight, sex and medical condition of the patient; the

severity of the condition to be treated; the route of administration; the renal and hepatic function of
the patient; and the particular compound employed. A physician of ordinary skill can readily
determine and prescribe the effective amount of the drug required to prevent, counter or arrest the
progress of the disease or disorder that is being treated.

[0044] The daily dosage of the products may be varied over a wide range from 0.01 to
1000 mg per adult human per day. An effective amount of the drug is ordinarily supplied at a
dosage level of about 0.0001 mg/kg to about 25 mg/kg body weight per day. Preferably, the range
is from about 0.001 to 10 mg/kg of body weight per day, and especially from about 0.001 mg/kg to
1 mg/kg of body weight per day. The compounds may be administered on a regimen of 1 to 4

times per day.
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unwanted effects. In addition, it is believed that
NDMC may be used as adjunctive therapy with known

waleawg®e4763 r educe the dosage required of these PCT/US2004/001509
traditional drugs, and thereby reduce their side

effe [0 n._sone
admi ﬁ({t()é%]er eg[éxs%/l Jna Stfenuas (I? %ﬁr%%}t ?ﬁﬂ%ﬁ'late%ﬁeﬁned by routine testing in

oidfliot dbmabpttnﬁhﬂ,‘ pMmaKtoildguﬂgdfebs whilh enirguhitiitts 2 gpbtential toxic or otherwise

u{;‘gﬁltceglpqe{ glﬂs'%gﬁltoi’t ? aqaegﬁvg ?ﬂﬁ}ﬂg ear Pugédnas acfﬂncg\qe therapy with

ndVEHIARSY 6diudd the Gosagemilired of Bles ttadit@nal cioupe cund dherably reduce their side
conmbi nati on of conpounds, that affects the neurons in
effpfds.-brain either directly or indirectly, or affects

the $h@BRl  t HARe diRdinteats! NOME W adisinisRrddhia ddhdination with one or
Neur opsychi atri c agents therefore may aff ect

nes sdstitionahiprapeutic Ages- ghf ﬁ@h%ag ragetﬁ;ada@ents can %clude but are not

1R 8Pl A %@mo&?&ﬁlﬁﬁs’t&&ﬁ AS Q8 ek, a ah&t[d}ﬁﬁﬁl&mc agent” refers to a
menory, etc n certain enbodi nents

cmempswmoafoma@ora@fe@tnpms [Seat affeqteibe @alrf’mdﬁqﬂ%lgalg iy directly or

%?tbﬁ b Dectf 18 s&ﬁ'&l hiniBe SR RL Qéﬂrcghs e WR! @hi© Neuropsychiatric agents,
tor, norepinephrine reuptake inhibitor,

tm?qufam ey agﬁfigm & persemis ipphe hweh @s é}gaemrsonasnglopchm@gtlon nociception,

cggl}rlt% ony 2s’sA 1%918561]%5 Lo 1hQ04L C}DBO(ﬁlg s, 610 ﬂgdrg‘ﬁas%}ﬁatné BEent may be

o | t may be selecte ron1t e group
seledftsd ﬁbmn’gle cgrm@ pdrmsmm plaz |Sf:ieqt1vp rsenoicininu teppigke @hzhdion gorepinephrine

rﬁWg%Sfrﬁ‘Pbé f ﬁlgpaé?lrzle g’ %%1( dant;%;% %E&t E émjéa{esfz Eégt }Rea onists.

the gqoeyp colisdodel dﬁ@odlfnent&hh%pmhlﬁlcragent may be selected from the group

Thor azi nesor i dazi
P%%ﬁgo p% Spgfli)“ﬁl@a?@o I’Pﬂ}g %lﬁlg/?@%rac{l%en OdeL%rﬁ%%l’rle enz1sox1d11 and salt of
il artel ghenothiazifee globie By l:(bhﬁo)dhch;l P wsmwgrfmm tth group consisting of

e e e S (O R BB SO i
RIS ERANEARIRS. dAMhe lf)ﬁer@rfbuty%wdg& &ﬁlp&ﬁﬂd@@ﬂia@%e selected from

fromthe group consisti cl ozapi ne
o PSSR helneee) ) zacbplﬁ@z@z@qagéga‘b, Ll iepine group of
HEb R drﬂfy ﬁ)@esrei%%égl fedoh D the pbé‘d?ﬁl'sﬁri:gx loflicloz@FiR RCREaril®), loxapine

oun be selected fromthe group consisting of
(lezgpaep(@)j mﬁ@zqm @@F@&@I m}q quatigring i(Sreael®)neThe benzisoxidil group of

éogxl%gg%g(ﬂqg)) beT&?ec%ﬂl n%O d‘chteI é‘rgﬁﬂj r&)ﬁ@s\{lng &ofl fetslgyrlﬁﬂﬂe (Resperidal®) and

onat e men the antipsychotic
agendonmﬁ@edﬁen@)gl B@tse}ﬂ of htbmn m@ lgqflﬁhlpm@@@ngg i Wgpowe embodiments, the

H%rc Jt%%genEP&A?e Lélécé}ei frd)o tﬁg %gi.\}p@c{nmstgﬁ% %ﬂﬁ grazole (Abilify), Clozapine,

Cloxdril,a@empdibie) ﬁtrafon, Voddan, I—INglv]ar]mpsm@ Iacncz’ram, rﬁi\éellarll Moban, Navane,

prexa Pergiti.l Lix en
ofe s rurrell YR Ty TR Ryl $hhae (Sproaued, Reglen,
RepeIeSerentl eiteazquele SteTa&i‘na,CTaantanTl‘Rhmamnne’J,“rla'Vrl; Bnilafon, and Zyprexa, or

Tril af on, . and exa, or. pharmaceutically acceptable
@EFP%mWHﬁy%%?mm%g %@Tﬁ?ﬁuEertain enbodi ments, the

sel eclooygy Senpicerdin efmBsitheks thendelebiiteOderdtirs ﬁfluﬁt!akeeﬁhhlbltor is selected
fromthe group consuﬁt|qg?of fl uoxetine, fluvoxa ital
Gemy fhg) erosp pRRsiSiR | 0% GFFAmRG S K FEp PRt  citalopram,
SRUE SR f8utradile ¥8bkdtRe, ABGeNERkia,ant pBarn@BEhtically acceptable salts or
phar maceutical | y acceptable salts or prodrugs
pieeugbtherep0491 I n ot her enbodi ments, the

nor eppf(ﬁﬂhr | N iRl RhB&EmiA ik Aopé 1ﬂe§h1§fé|1€ 9 ARSI is selected from
the group consisting of thlonlsoxetlne and reboxeti ne.

tht 2\WOp 20Bikti064{BRNPOEHUSRGFHO8TNS09 [ 0050] In furt her

enbodi ments, the dopam ne agonist is selected fromthe

group
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consi sting of sumatriptan, alnotriptan, naratriptan,
frovatriptan, rizatriptan, zomtriptan, cabergoline,
wa@emnabedshe, |isuride, pergolide, ropinirole, PCT/US2004/001509

pram pexol e, and bronocriptine. [0051] In another

embody 7L rth@e/%ﬁ@d ﬁ@lft@td?@ la AP

nmet h&l‘)g@gerl di %u 4-yl) 1 | our g%%y %é tl? )séeé}kd( Fom the grovp

quusigtpg ( 2L sreabnptase oplmo@m hmnattlnfemahyfm)f@aptbamrdetnptan zomitriptan,
TP |

Jg@&gcg%ng tageaglk@q sw%% 5&3?&031;1%2?31}%%0@@ ﬁ%a}qgéx&% %%%%oqnocisiptlne

di sor[@efl]i n &n paihent endwidiprenti ty icerst | fsc;totngma 2patageditt is N-(1-

eed. hr d dm, ni.st.ell to said patient a
4¢%r Eh '%'ﬁﬁ%aggyg§$ﬁgén§ﬁ%§ﬁf@%?'a phar naceut i cal
nmﬂmmmspﬂmqmﬂwmﬂmmﬂwsdmﬂynMeconpound of Formula (I) and
a ne ychiatri.c age anot her as
pres 3?1@3. sc;[‘b riag’eﬁﬁ Fl’é’clfr%%ntt @Scéosﬁzé’tlﬁélﬂfe% dcfor %ﬁ‘teﬁ'ﬁ@ of treating

MepSPRINED dtdrde i §ankat cbﬂlpﬂsn&aﬁdeﬁﬂfymgCQ MRatiérdi A0need thereof and
in ne her eof and

identifyin atien
aéla’ﬂﬁlﬁ?@éet? %ﬂa pre“é &t Eeriiﬁl“i“@ ¥ egti eqtiyg P@B@{Et‘)ff éé%llPl?iaceuucal composition

RfbAGhHE ¥ RoBPEUAR lof Ghrnil£ AIRALA dempsf&ﬁm Aehil) mARE afother aspect, the
t her a eut| cally effective anount o
FetrtopagesHicatsr fieecisg date NSt roytns Aerrepmigustie dissrder in a patient

JORVEsi RN e Eing b Qﬂ@ént iﬂ'}ﬁeé@@l@féﬁf &d‘%ﬁﬁﬁiﬁt@ﬂng% §aid patient a therapeutically
adm ni stered nearly simultaneously. These enbodi nents
58t g rEnquAL 8 2 9mRRTdh ok Rermsbintibandis th@rﬂleeuiliﬂﬁlb’h@”fﬁsﬁweamount of a

,@Qﬂ@,‘rg}b@g&l@%&tcomom tion, i.e., a single tablet,
pi | or capsule, or a S|ngle solution for

i nt r 40e%bus Imj jsewe i enbodiments, SNIPMICe add i addiiohad ﬁ*@taptutmn agent(s) are
a(aﬁnrﬂstect&{] gé %fn@lgﬁ 31 m”ilhgste Qb ofimeR tugpludte tﬁc%@t lﬂ\‘j’% tﬂ% compounds

conpounds. 1501 1C
aeamhh@m@dmdnst@blp nomposs@pareataeslrgwmmttspﬂladni cﬂpsule or a single solution

ﬁpfﬁeg&ekgdsq%ech%%t ?rt eb glngle e tt)le solu %?ogf,?ggqéogrtagaﬁe fgnnu?atlon or paich,

separa 1 ONS™ nea r
oonrtemp itel con@ottraik eThe ieghbdiatite lalst) ht&hml“e higgse & whitAleadN@mpound is in a

se na.lra éngws%%blcgg%{]?%&ng,g% %t?ﬂ?simelnggg dlrl‘f ttg?cgl%entﬁﬁ%%glfate compositions
rEﬂ’QOﬁitriiIBﬁieSusl;Qﬁe @he WOMs akeh Aghtagei tHeORRr drMBiaRR Uhjebtion of one
rst and then the other one

d t d f]
°8’F‘ B gﬁ%"ﬁ]%?gh’iseﬂlsgfﬁlﬂ O% mathspromPPede #ipound i s

adm r[omqar ediSREQRehbodifheh B @R o ERDR AR Siddikibea I%Pdpg.ﬂk compound
be admi nistered a conmposition conprising one of

iRigiFE5E iRt end Hgn threqihesong ghADMGrend the sdsiionplfherapsutie compound is

a@mfn@é{‘érélp Wodnd. AR MthesD @mbBEHAL, Sthe aferR rh?aty admlmstered a composition
conposi tion conprising the other ‘one o e conpounds

oAmREsiere Rider sqpopRissad dieb ot Feremtie, ar fewthiputes pna v ludvrs later, be
AHRGIREEd Sldthel §ox§1§yﬁt1'3h Sbapach Igatug BIROS L dr L SRR R! r}ﬁso included in

one of the conpounds on a tine or contln ous bas
thse prabodimentsdre Hoge worhdisthe pasiantge aﬁbmnsiereg atdomposmdmeﬁompnsmg one of

OGC I f t he function
tﬁeﬁ%ﬂ%} o(gll %a u(?lgg tOIL é?qt&g%%ﬁ% 11F rec%wm ean c?rg%ogﬁkog comprlsmg the
Oﬂancmoamosmaby a variety of net hodol ogi es.

ol PEh | RS i AR RGNy ok SR R o g@g\ge o e secepor

By FOathif 9l by[aO@ﬁEi}r ODEJEﬂhﬁdlcﬂl@lésh a cfubteﬁﬂyl f@vbadd assay is the Receptor Selection

t t
BEARBEEGUAT 58Bg (VAN ey datiordin o Beh  Anot her
C ur r gonsy f aD@ﬂirﬁﬁ’g 6 Sidittidral pHafndeblogiMAE @ik NIMIE @Y a given receptor

cgn %% ac}]ﬁeved by a variety of methodologies. Another currently favored assay is the PI

Hydrolysis assay (18).
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WD 2004/ 064753 PCT/ US2004/ 001509 [0057] Defining the

ability of NDMC to penetrate the blood brain barrier
w@ea4064763 t a neani ngful bi ol ogi cal response CBEI/D82004/001509

achieved by a variety of nethodologies. A currently

f avogﬁ% assgy. "61§1 LR BORBIRS o Jihdirakd tﬁ@ﬁ%o@ﬁltaﬁnv‘@‘iﬁé?@nd elicit a

assa ﬂ 6 §] The present invention is further
mdamrgiﬁds‘t&doglmltlh@Ofl@I ¢apvenephisxedrpy &, vagistycef msthodplegigsn A currently

ny . wa t end e invention

ﬁ¥%¥%?%¥ﬁ§g1%ﬁ%sgm&gl¥ i&%@%?ﬁ?éﬁg Eﬁ%%ﬂggal recept or
assamosﬂeceprharprééelhtemtenm iafietthanis¢lsed an therfollowing example, which is
Technol o ). was us as di scl osed
i O Ty reE e e P R PhinkeTS g

phar macol ogi cal propertleslbﬁm@mgmn drugs, including

many of their metabolites. n hav P
provi¥éd a nbicedBiehPngh, E?F?Ht% a?)sfly’f ?r%ge F"f'rngn‘{ g‘tlofno ragd aRfpplification
T@JhnBlB%S ER-B3AAN! Fas @edadekselﬁfally tab &h@@)@éﬂi m USss,2al,798lty investigate the
one DMC, dis Iayed acet% ghollnefgece LAl ites. These
PR N SRR b R b e s

ei&ﬁﬁl‘aﬁﬁ ﬁaxre‘%ir&h&éarhslablec@z& pEd e, P Elﬁgbrlﬁriﬂt | for ehch foff ﬂfegd @ms Of all of
desnet hyl cl oza (filled to act

A WESEANT P@M&@mladﬁ% potEaic GRS P s sctvi

%@AT sﬁé@ e @ﬁm&fﬁ%ﬁf&f)k@f)dﬁs@ E@MioRsts) Wi GRSaFmd Etled 20ngles) and N-
ta Is Otte as the percentage aCt|Vat|0n rel

demethy@lcfze@me tfilled sitplag) do pativelp hBmarld Anusear B 15EPHES- ik Sras derived
ﬁiég{%%?\"[dz{s RQQ ﬁ&%ﬁhggfe%usly abcritkaN@bes MRRICHBited as the percentage
ure 1, clozapine displays high
aptbigoroplafipEOSH: il nus@)inipatceptpt sgonigiarbaehol Fpus deferqopgsalyation. Veh
d&i‘i s%"e ell ative efficacy) at human ML receptors.
zaprne is thus defined as a weak partial agonist.

Par ti 3660?90”A§tsﬁw$rfﬁ1km§£ﬁfef1' Gl Rind@8i1iys Bt B&téﬂcg}S(bEcso of 7.2) yet

aCtI\;ItytO st atethe receptor 1n a nann

134t LA indi® efiithdy pOON flative EHRYcy) AU SwRah MIIGreaSptors Clozapine is thus
antagonlsts in vivo. In contrast al so di spl

NDMC

dafiepd 3501 @ﬁ@yp%ﬁ@gmétf Bar@a)l 9111?{%”3‘3& K sNAicieah gﬁtbvreslntr%\él{; activity to
s{ntnulag:' RPleBdpRor 31 HRkdlef aREhMo gﬁlﬁﬁbﬁﬁtsp@ﬁéytth&éﬂaehi% fak B@hddnists in vivo.
activity at ML receptors (65% relative efficacy to
If RSN NDMCPRARN NSy sAS gld pbtORY SHEBLPBI $L) e hidnad N1 receptors, yet it
assays. This increased efplcacy suggests that NDMC
Midplalys sighifiddtiREragd Postivd intrinkiv (actlvatyfatliM:]t reoefmdrs (504 rdlasive efficacy to
dlstlnct fromthat observed. f oza
CERFOD PG B R AR RS pp By iAo Sy suagests ha

N will a6ifak b agonistln vl a fBeRBAIPEile alsiﬁﬂct fiyﬂrﬂ@lt ylsdessred for clozapine.

assay was perforned, the results of
di scil8dd in Tp,cglgﬁrgl the olés,qlalat-‘(gbq% Mghkéspgeérls increased; ageﬁu § efficacy at

1‘31 'rc%eﬁ@xrs' & BOnyJat B Fssa3Sea Yerfdkinel @RE Feb 1R bf hicdh18) dlsdldﬂsed in Figure 2
ure 2, thé concentration re;Ponse rel ati onshi

z’(ljlé ble HolThe fiptp |1reﬂ1g§rq@alp ég')ved &P a'g;;slq%s %fdiei;quéﬁd n (15)) In Figure 2, the
Jo{léeﬁg& | BSke oﬁgédrela%fgﬁﬁ R MbOEARE Miakek), |cio§ﬂm§:' (f8lk& Slangles), and

to acti vat fruscarinic receptors i s shown
Wdeancthicozapins (ke aisolas) e astivale thumpn Y lmessennie recpptors is shown. Data

B s R s AR S

PaHi¢ 1 cacy pECS50 n
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Car bachol 100% 6.04 0.05 5 C ozapine No Activity
N- desnet hyl cl ozapine 65 10 7.01 0.06 5 [00621 In

W ake64753 pot ency i s reported as pEC50 val ues BEMUS2004/001509
efficacy is reported as that relative to the full
agoni st carbachol, both +/- standard deviation. "n"
denofes nunber of experinental deterninations  NDMC
di sp] ays m;ompoundy as an M agoni st i iV hi s system

EGRO = 7.0 wth full effyg 5%re|
(e]'?f|" ). chal) TM]Q/‘B?% n

assals conﬁanbaa’ml NDMC posset@@% pr evi 6Byt 0. 05 5

unapor eC| at@ Z%g and full y effl c 9 Vﬂgonl st
actiy rruscarl e
F ecepNigsmgiaVIgiozaReant | P AR AR I

intrinsic activity of NDMC suggests that it behaves as

an M receptor agonist in vivo. [00631 Clozapine and
NDMDO0AR) e tloskabl latpotehey is expaited asgpEise valbpsing qf%@emsmeported as
subtypes. These data are disclosed in Table

tha| seladive fio thefilk agondigt argeshply é’@lthfﬁ/oﬁﬁ“ﬂa@ﬁéle"la%{%ls aiins” %Otes number of
ex;f%ﬁﬁx\éhtgy&%téfm%ﬁﬁs' bﬁﬁw@ @hplaRoliN fterdcd arseaBQV[tl ea%mﬁﬁ in this system

val ues and efficacy i's reportéd as th
(p]f(%loaI i7\08, W #h e effidhdy @@5’%'r%ktlﬁbaéﬂﬂa&b(lb,ca%@&ﬂ%l)"'/ Thus, two distinct
standard devi ation. N denotes nunber of experlnental
furdgbiRl mbsapd caiitm thabb NOMC Gossagaen prbviodsty Nn2ppindetdull fotdné 1ahd fully
0
o SEmeI A Y L GEsFrl scpfshotys (eglop. s yapiiantly
greateBpositive Snttihsic &fivity SANBME shigests @kl it Dekuves BanM b redptortagonist in
131 0.11 6 as 1e9' onse . . 4_ adesnei hyl cl ei api ae ~1
vivps 122'i0U6 4 181,1 ..614 ,E 3 19 3 6. Ri 003 3 883 663

- U2300631 _ @ﬁﬂapﬁ%alﬁilﬁD@/IC Qe&n’ce@ﬁdl 3P theOrenRfi i?n%so%rlfﬁ@ receptor
response 3 Sao i spaese 3 as response no ~esp4ese

subkgrgdrlerg detatare digclesed, in T@'eis 23 1T@tha9m s, %)arzsierIV@GfI@n R-SAT
6631021 8 1169 7461011 86112 6,591022 Caj hachal
assEy515 PGy Seserbe 0N Reieiey 182’&%6 as Pﬁgw vaigesand gfficacy is

il 2ol B SRRSO PP A8 LR, M OR L enos

nufiib& A BxpetifentaicRRiMihatichisbt ypes when conpared to
cl gzapine. The profile of NDMC at human nuscarinic
2 ptors is nost simlar to that observed for the
rﬂvestlgat"l“onal agent Xanometime;wt-hone i nportant
.@ngu - mgnlihgam Ly loer efficacy at human.. Mﬁ -

__nB_r edifipf oyl NOG8S] | T3 cnfinm flpekt St (i sI iy O
Sufar g &7 N MO a,nﬁamspﬁns@ assegs) UMeAbE [T gy
T Y e S R

L ABHHy ot f on_ BRI phhcan®BIe vapl ki peee 1
“HGMPKYIAC VIR § | WS | STAZVD, ZODAADAATE3N  THiLN| 6 Bl 9D
n

G USAOOANORTOY s AT 5 irs) Ihegl 0B ed:i 1 iIIBUE SIS Thld T

—NDVEtTEat TEMt—actTvatres VAPK T CA pyT arnt dat
neurons. C57BL6 mce were treated s.c with vehicle,
N- dd80di hy | NDYiGgishleys tobtsesapiiniensiopctivitfe alhdive muscarinic receptor

ﬁ%{%@ llgﬁnccgllﬁ%ag'éé:ict? (%zéﬁme{ h@e%‘?&ﬁé ofjﬁﬁﬁ/fd thﬂuﬂaﬁ lljl:ljsgdlflﬁl% r§ceptors is

en s
most similar to that observed for the 1nvest1gat10na1 agent Xanomeline, with one important

distinction, a significantly lower efficacy at human m3 receptors.
[0065] To confirm aspects of this molecular profile in vivo, and to assess the ability
of NDMC to access the central nervous system, NDMC was administered parenterally to rats, and

the M1 receptor mediated activation of hippocampal MAP kinase (MAPK) activity was
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I mmunohi stochem stry. Wth NDMC treatnent, cell bodies
and proxi mal dendrites of CAl pyram dal neurons

W@ baweet7sncr eased phospho- MAPK i mrunor eact i vi t RCT/US2004/001509
conpared to either vehicle or clozapine treatnent.

and }s\'}gpﬂ%s%d i ﬁ%ﬁﬂ: San}\]ﬂﬁ/l(f peGaH ANRMes m%gcm%amldal neurons.

region indi cative of
Cﬁfﬂﬂcﬁamml were mqu o Wéhi |Vahleld, N@@ﬁmﬁh}éﬁ?mﬂ@m@?z&pme or NDMC and

sc:g)g%z}%%%é) 1PR 4 Sthe OfREE" Y& be tmaF%ﬁ!r%b? Oy B%eﬁgéu%%ctea- b Staveling via

pene brain barrier,
nﬁrﬁtﬂwhfswaﬁdrmm amth W.DMCatreammmtr edk rbt)dws agd presimplndendrites of CAL

p{fiql\élg%} I#u}ro}e&g S ogzﬁ n\%qtaéE g RLO%E 61\4(%6%‘{‘%“%%%?%‘% {c\,/&gpared to either vehicle

oPEPAbIY &biﬁn@t& T D BinivES Supblamime remeqit MPMCasdaed MAPK activation in the
(gle%gl?)n ?Qc%galrir}%g %lgﬁdg%%na? gc?c)ﬁptoélogglgté? nﬂ%s%nésg %{obust activation was
obRERBLI AL IBRVT6 hiy/i@N T hisaBhfage Mias NDMC penétrgies the blood brain barrier, and

phar macol ogi cal basis of therapeutics. Hardiman, J

figyetion#tch IRYSFHICFecqplor agonist iigioy or 5 l\/bgr avv- HIT, New
1Yol Kwe Bffd 141-161. [0068] 3. Mroi, S , E., and
“Lichter, P.,

er R_(1996) Ocul ar pharmac T .
ohar 100561 g coEesaaitS, Of {HPERed G0 RAFtRaly, (GP01) Therapeuti

ﬂﬂgl% SOt Rndse@aMo1HBdi| 22(8)Ney-414.
$%°rﬂ‘?‘ﬁqs tb 5&513{5 7°°7006 NA R e S Bov L8, P D
Car r c[0067] R.T; Eroren,| J. n@,, Raylgndh, (1996) Npssptitie F@p}@or agonists and

aa agoég ! &3 T[‘x P ng%&&gﬂ:ﬁf basisdr ?a% uth)aﬂIaLrHﬁ{ahVF @l and Limbird, L., E.,

zneimtte or schung,
edﬁ&s&&dgravﬂ.ﬂﬂBNeWﬂbpSlMB@@h ck, N, C, O‘fen W,

Xanohﬁ%ﬁ%é a ?fé)&t | ,;/e, d L{c%i%g 71; K E@%)So%ar }%harmacology, in The

nuscar i fi ¢’ receptior agoni
Iﬂﬂl‘nﬁl@@ﬁglﬁﬂ wesif efmisdrapenti@nidartieta)i. ob. aind Isybipd, G- J ditors, Mograw-Hill,

zhei mer dj sease. Arch. Neurol, 54: 465-473. [0071]
I‘@""Wéi@’nﬁwl&a Potter, W, Z, Lienemann, J., et.
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doses. 5. The use of claim1l, wherein said nedi canent

al so conprises an additional therapeutic agent. 6.
wab®4nessdf claiml, wherein said additional PCT/US2004/001509

t herapeutic agent is selected fromthe group

vaoRssEt Apvieh 1$el ective serotonin reuptake inhibitors,
“nor epi nepbri ne reuptake inhibitors, dopan ne

agonilst s, Uspef Nependeyldozgpian insthe awaarﬁ?ﬁﬁe?fsaén%déqa&%hﬁ% ameliorating
pééh@sgsonl sts. 7. Use of N-desnethylclozapine in the
reparation of a nmedicanent for aneliorating
af f et i ve ThE s69 dleelaim B whprpin spid medlicemnent iy suitablp dpreddainistration to a
%%d nmedi cament is suitable for adnministration to a
9. The use of claim?7, wherein the affective
di soBder iThe desprfebgn émherelr@saldﬂheh@g@nbﬁ adrhigisterepl,as a single dose.
wherein t di | :
f
of cl%'a i m tﬁ‘e%ﬁéer%gg amg éi Eﬁi&& es%%\irr%% I's aé rlf%]dmlrggglf ggggsp urality o
dasesi ngl e dose. 12. The use of claim7, vvher e| n said
rrEdI ?rereﬂgl“ Ieilfsggcr acrfll o ?r\?\%%r‘;éllzll %lls e r%lmlng casr?e ﬁ?rgparis% an additional
ﬂﬁ&ﬂsblﬁticf@mtan addltl onal t her apeutic agent 14. The

use aof cl in,said It th rapeyt.ic

agent6 i s éxpéléq qmp Wlhﬁrgm sdlgdﬁgﬁle ng eLqpe lﬁé: 1s selected from the
gBRb Efohditing SET RleofVesei @bl adiPtaké Mitiibitod, Sorepinephrine reuptake inhibitors,
nor epi nephrine reuptake inhibitors, do am ne

dgpraH 1%%@““%&“?5@/9]&%‘6?%“3 t}’é’ﬁ?‘éﬂrseéﬁat"?‘ WISy ot oni n
2A agoni Stifse ol N-desinhAbloDipihe iR pydpela0sapl NiRedibanieiefor ameliorating
% eparation of a medicanent for aneliorating

etpdiserderss. The use of claim 15, wherein said
nedi gamentrheS,s8 UF tiald ¢, {bheif ATl Medioh@tdtQf sdi@bR foh M @Ristration to a
17. The use of claim 15, wherein said medi canent is
ha@m nistered as a single dose. 18. The use of claim

er ei i Bis$l8 i€ epfcisifn,

pI ur \glrwl ty Igl %géd%sg%gﬁ‘gﬁ@a%g{eagg&o S?rg?lr% 1 \S/\lher ei n
t he dé@mentTha vameficlais {7swhesein the affpdtive d@ondﬁ'pamawe nt .

2 betidvi o & el aniikah fud s %%ﬁﬂ%é%?@%%m%m@é dose.

PCT/ U22004/h8056 09 clim 7] mdenamesant medicdnment &, adnhieisteien as a plurality of
d?)al d nmedi canent al so conpri ses an additi onal
fér apeutic agent. 22. The use of claim 15, wherein
sai d 1addi tThenade ¢theriap&utwhereagenid meslicambi@ciled chmpninet lwe additional
gr ou conS|st|ng of sel ective serotonin reuptake
‘“‘r‘ﬁﬂeﬁtﬁa{??‘% nor epi nephrine reuptake inhibitors,
dopanune ﬂgﬁl’ﬂsé bBclaigil, ivhsiévaid deldaiged tiserapamit é.gamfte'ﬁ Sdlected from the

serotonin 2 oni sts
group congstmg o se ective serotonm reuptake inhibitors, norepinephrine reuptake inhibitors,

dopamine agonists, antipsychotic agents, and inverse serotonin 2A agonists.

15. Use of N-desmethylclozapine in the preparation of a medicament for ameliorating
dementia.

16. The use of claim 15, wherein said medicament is suitable for administration to a
human.

17. The use of claim 15, wherein said medicament is administered as a single dose.

18. The use of claim 15, wherein said medicament is administered as a plurality of
doses.

19. The use of claim 15, wherein the dementia manifests as a cognitive impairment.

20. The use of claim 15, wherein the dementia manifests as a behavioral disturbance.
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23. Use of N-desnethylclozapine in the preparation of

a nedi canent for aneliorating neuropathic pain. 24.
wab@40egsdf claim 23, wherein said nedi cament PGTI/US2004/001509

suitable for admnistration to a human. 25. The use

of clai M 28y WRECHELRIS 85 OviBGh CAMPRkdib %Qi SLPHEE an additional

as a single dose. 26. The use of clalm 23, erern

terpReutieechment i s adni ni stered as a plurality of

doseszz. 27. Tﬁmﬁe U?@aiﬂflf Lvﬂérgih%gﬁg M]ﬁ&gﬂ er%?%u%c agent is.selected from the
& er aﬁeu% I'C

medi canent al so conprises an additiona
ggntonszng Thecleptize efrotohiai myde whibit@hs,m@eiikphrine reuptake inhibitors,

1] : | ent. | s.selected, fromthe
Akl AR, BRSNS BpRTER i S SRR el
i nhi B33 or sUsendMépgéesmetiiiclon@irtecin picakepairation lof b @tedicament for ameliorating
%ﬁggqhﬁeaggonists, anti psychotic agents, and inverse
Ser ot OnicA 2A agoni sts. 29. Use of N desnethyl cl ozapi ne
i n that preplar astiofrland 23, whethinc suid Ak dit afiend iseduitsil@ fdr AGministration to a
the synptons of gl aucoma. 30. The use of claim 29,
WH&Pei n said medicament is suitable for administration
to a 25humemhe wd of clkifh 235@h@din 6di@inblidmenMIQERINiS& 4 a single dose.
medi cament_is admi nistered as a single dose. 32. The

use of® cl taTlilﬁ %g’ofmgp ZPnWheteip sy dnedicsmpit ip @dministered as a plurality of

@&dég nistered as a plurality of doses. 33. The use of
claim?29, wherein the synptons of glaucoma are . N
sel ected fFanPeenel clgitbdp wbwenseidnmedramant plsp eqpmprises an additional

th@hfRQE A pPressure, optic nerve damage, and
decreased field of vision. 34. The use of claim 29,

wher e38n salkf wweaf dlaimeti Whereip seid apditiensk thampentidiagdnb isablected from the
érglﬁ‘)r @dﬁ@féﬁl’lg‘: o2 88&kive §éoto;[ih.%eﬁi§aq(e qlflhiﬁit&%Qdé%ti%eﬁﬂﬁeg}r%nqtﬁkee inhibitors,

sai'd additional therapeutic "agent Is
deparnipe egmsiss eitipgychbtionetns pid/iavesr sstatomim?2 A egopistk e

i nhi bjgt or sy Jell i pe.re e inhihitors, o
oeethe! AP RLBERDEL DSBS B\ o amctoin
thesyopomisri2uegoni st s. 36. A net hod of treating

psyc IS £onprising: .4 dent i fyi. subject. suffering. .
Pl e PP L o S0 M BBt S5kl b Miacion o
lmgiad. subj ect with a therapeutically effective anmount

of N-,.desnet hyl cl ozapi,ne; whereby.the one or. nore ,
Synptons o ep“é?/ 8#°ga§¥‘?:'9a‘?%%“%%ﬁ“ﬁ8¥%if%m i§ gdpystered as a Sllngle dose.
2004/326475BheRGE /00SRE0 49, 00HHEH 5218 Mediamentat A@din@ferdd Al plurality of
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of N33desnmeehyst Gf @BAR 2D Ewh@eiRGRE BinhGhEt ABucBm? aRObefected from the
ggc?u%eéonsisting of elevated intraocular pressure, optic nerve damage, and decreased field of
vision.

34. The use of claim 29, wherein said medicament also comprises an additional
therapeutic agent.

35. The use of claim 29, wherein said additional therapeutic agent is selected from the
group consisting of selective serotonin reuptake inhibitors, norepinephrine reuptake inhibitors,
dopamine agonists, antipsychotic agents, and inverse serotonin 2A agonists.

36. A method of treating psychosis comprising:

identifying a subject suffering from one or more symptoms of psychosis;

contacting said subject with a therapeutically effective amount of N-

desmethylclozapine; whereby the one or more symptoms of psychosis are ameliorated.

18



39. The nethod of claim 36, wherein the
therapeutically effective anount of N

wa@le®ne641y3 cl ozapi ne i s admi ni stered as a pl ur aPCT/ySH4/001509
doses. 40. The nethod of claim36, further conprising
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thetapexticj agent swhsteatiallys g idesonsly With & dsmpihrelorpmea; d
subj ggt, WRELERRYd bPait®, Qﬁer&ﬁrsﬁdibf([m&ﬁme@f)euftlb 8gent is selected from
affective disorder are aneliorated. 46. The nethod of

thel gapup cpBsistiniget edlertivhiecraomt exptaks ink{bitess. HOA‘?PIHSPW@%‘M@@ inhibitors,

MAC£ebnibtS.

PN w0, AR B ks,
af f edbi ve Admtbocu@frtrea@gméﬁqcta/e d$9rdefﬁi¢emn1@6t1¢&§d of claim

45, wher ei, en¥1 ?n @Q@tug&ffgﬁhé X‘roﬁf kvn‘?org %m@f ofNén affective
desnet hyl oz |ne 'S adm ni st ered as a si ng
50. TWiverdeet hod of cl aim45, wherein the
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m ni t ered as a
dosesubjbct, whekgby ml’etdne dr 10bre 6Ymaptome &f thé affdch&rmmdcp pieginaljorated.

admnlstern 03|dsb i.t.i onal

t her &feut | gﬁg’l’?{l P‘é?‘m#hl@ Wﬁlbecfugfaéﬁ%nﬁfl51 wher ei n

sai d 49ubj e nethol ONElAGT 450 whtrtin tlﬁeadfﬁctﬁfédillsbtd@fhaldepressmn

t herapeuti ¢ agent bse ue t to sagjd. cont W th

N- deéhet hy} %Eln??%?ﬁl gfg g‘ﬁ%‘“r‘r‘%"t%%&“"&fd”{?’f § iPERia.

wher ejon sajid ssthe®et clafin qs Nivagedihed thétareaticliaddietiveNghount of N-
t herapeutic agent prior to sajid contacting wth

drgrerdlsieleaping Isodapriviecd &4 singlfedofet hod of ciaim 51,
wher ejpn sajd SLRIEGE claitn ASNHAREERC MW thé} p%ﬁh&ll?@fe&ﬁx@nﬁhount of N-
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drprepsleieedapine Isadappiiviacd 259 PWRIFD 0Ad@e4d 75 3

PCT/ 14$20044,0 ?cgg%t:?? claill Q5 TREARCd cSHp rﬁ sgeqﬁéefoeéd"d subject an

sai d "addi t1 ona erapeutic agent | s s ect e
additional therapeutic agent.

52. The method of claim 51, wherein said subject is contacted with said additional
therapeutic agent subsequent to said contacting with N-desmethylclozapine.

53. The method of claim 51, wherein said subject is contacted with said additional
therapeutic agent prior to said contacting with N-desmethylclozapine.

54. The method of claim 51, wherein said subject is contacted with said additional

therapeutic agent substantially simultaneously with N-desmethylclozapine.
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the group consisting of selective serotonin reuptake

i nhi bitors, norepinephrine reuptal ce inhibitors,
wWa@loans4183 agoni sts, anti psychotic agents, and PCI/ESHE4/001509
serotonin 2A agoni sts. 56. A nethod of treating
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of claimb5b erelnth t her.apeuti cal | .
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d?s&&lﬁ@c\rﬁz%g% is, a@nﬁﬁéf&&ﬁ@%@mg@ose—rhe met hod of cl ai m 56,

nprising adm ni stering to said subject an N
add| t59onal The heethgse of p]@maéé,npvherelg therﬁberﬁ@p‘w@gy Sifegtfvg spount of N-

desd1 tl\i{\}'!l]cq(gz%iaﬁe ?saadgurﬁéﬂg&?&t Ahl?fal% Bt@pted with said

herapeuti c ent " subsequent to said

cont ot i ngrhei tnhthNi déscﬁemhyﬁlGCIVd@w rfee dementiphgapidisifogs 2 cognitive
of .claim 62, wherein said subject is contacted with
TR Ehdi ti onal  t herapeutic agent prior to said
cont aglt i nQThai takthbé déseteitrh yh.c wberapi the. @Bt eanifgithgg a behavioral
of ;él aim 62, wherein said subject is contacted with

dsiyrhangtdi ti onal  therapeutic agent substantially
si mul g2aneonis! Methbd bf Mathe S6p filrfhec kom@apingeadn@isterfige to said subject an
met hod of claim 62, wherein said additional

a@ﬁlé‘P%aégt?f"rpéut‘a?d’@?ﬂ is selected from the group
consi@ti noTIRf meRbE6L tivitr 6 rvifetriti Baid emh@etcakseconmatebimm sid additional

nor epi_.nephri ne reuptake inhibit

thejanmude %gen%ﬁ%"feﬁ%i%ﬁ&f‘ﬁﬁﬁo%f@%’ﬁg ¥ ith éﬁ%ﬁs’inﬁﬁgla@%apg}se fotonin

2A ageni sthe IﬁZthodAoﬂﬁﬁlhpQZ Gihetdire adidl @@me ap@ctid oviffasand additional
conprising: identifyi n% (hﬁ‘{leet Si’ﬁ erlng from one
%?ramtléa@yhm% fAssaiskcopfa -desgigityiclozaiintt act i ng sai d

subj egd Wi 'Fllﬂa Rethbie 5?5’1@1‘1’1{ 52: e\{rﬂel/en?fs,afl@@ﬁﬁjé/& 1§mhltbfdfedﬁffltﬁ\lsa1d additional
desnet hyl cl ozapi ne, whereby the synptons of

meapaupaagmtsupaamlaﬁy gmpligngewsly, WisBN-drHectialergeinef ¢l ai m
rei %trg&hmcﬁ\% 64 SRR Qﬂﬁmﬂl@he@ﬁkﬂ&%g@ﬁt is selected from

cI ai m 7, erein the therapeutically effective anpunt
ihé ghdup dewsmtatlglyf acleommem@omrsremaﬂrenn@b@re dorepingphging ghugtake inhibitors,

?‘}%1}1515 élﬁ?nfl Safl tr%\éc?l?tgc I\]./tg, agérim ml]/nge se}mﬁlﬁ"ﬁﬁ aﬁ&ﬁ%’cs

desneshyl cAoaahmdmétreesmgdeuropaﬁmepaadccm@rlamgI urality of

doses. 20 identifying a subject suffering from one or more symptoms of neuropathic pain;

contacting said subject with a therapeutically effective amount of N-
desmethylclozapine, whereby the symptoms of neuropathic pain are reduced.
68. The method of claim 67, wherein the subject is human.
69. The method of claim 67, wherein the therapeutically effective amount of N-
desmethylclozapine is administered as a single dose.
70. The method of claim 67, wherein the therapeutically effective amount of N-

desmethylclozapine is administered as a plurality of doses.
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t her apeut igakletho® bf @fitn HewRIOH Ble s@bjedis human.,
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dosed8- 80 Thynecthast tfoeleir 7@| whersinghe Wirsrrsitipalin gtfective amount of N-
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dgﬁﬁﬁ%l&%\flﬁiggﬁhgggrld# %E’gﬁalﬁﬁ%%)%m ic agent. 82. The
met h@d. of Thk aiethod of clgiheTte ivhersiaithe suipjcastof ighucomt ae sedebted from the
1 th ' di- t ] I [ seque Q :
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visetmhod of claim 81, wherein said subject is contacted
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agoni sts, antipsychotic agents, and inverse serotonin -
2A adbni stlde ngghod of i e Bhiee@agaidcwihiseisis topfacted with said additional

iRpRt SR sfosPRAlIRGRH SRk Wit N -&ehbvs RIpURt  Of

85. The method of claim 81, wherein said additional therapeutic agent is selected from

the group consisting of selective serotonin reuptake inhibitors, norepinephrine reuptake inhibitors,
dopamine agonists, antipsychotic agents, and inverse serotonin 2A agonists.
86. A pharmaceutical composition comprising a pharmaceutically effective amount of

N-desmethylclozapine and an additional therapeutic agent.
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