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Approximately 15 m11110n people worldwide are affected by Alzheimer’s disease, and the
number is expected to increase dramatically as lifespans increase. Histologically, the disease
is characterized by neuritic plaques, found primarily in the association cortex, limbic system
and basal ganglia. The major constituent of these plaques is amyloid beta peptide (AB),
which is the cleavage product of beta amyloid precursor protein (BAPP or APP). APPisa
type I transmembrane glycoprotein that contains a large ectopic N-terminal domain, a
transmembfane domain and a small cytoplasmic C-terminal tail. Alternative splicing of the
transcript of the single APP gene on chromosome 21 results in several isoforms that differ in

the number of amino acids.
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BRIEF SUMMARY OF THE INVENTION

[0011] Methods, combination therapies, pharmaceutical compositions and kits for
treating and/or preventing and/or delaying the onset and/or the development of Alzheimer’s
disease using a hydrogenated [4,3-b] indole or pharmaceutically acceptable salt thereof and
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salts thereof and a second therapy that includes one
or nore other conpounds useful for treating,
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same p&a% V% tg I gglaﬁé?gq)%b g?lcept Exelan®,
Razadyne and Namenda® and which received U.S. FDA market approval.



[00141 In another aspect, the invention provides a
Bharrmceutl cal conposition with (i) a first thera 9
RAB/B2P udes one or nore hydrogenat ed pyri doPEX/ U3 %7)7/022645
i ndol e or pharmaceutically acceptable salts thereof,
i) e
o014 1) 15 EAORR bSO 158 ORISR IR M B sl
a first d&lrapyl thg ihdledesrmetor atdé bydroganated pyeidd (4, 3)4’0) Aldobesorrer ' s

pharmasgirally GEeRARE SIS oD Uy 15501 BB 1 isRles ppor more
other %Wd 'ixpe%laf’a}{trla{{ﬁfg, Verfli Oaﬁﬁf?ﬁ’ 'agla B?tg_lég%&:\%ﬁ% dtebaopment

or acti vi ace

of Alzheigieylsclivahierumdt(ti) aqmamiﬁuebmdady acéeptable carrier or excipient. In various
hut yryl chol i nest er ase i.nhi bi tor gr an acet%l chol i ne
embock@&@tﬁt 19 sergnd thargpy 15¢ IS OBIRIYPG thak HICERFSFH 18¢ amgpnt or activity
0 f
oracel AL 4 S, Sphpdrs . AL BB A oo
acetyl¢hatink i Ireto@pt,or agoisH; agNMDe receptor mpzl[gomsgran\m}lnbftamf@mylmd AB

H F ac pr. ol yl _4-_ h) rox | ases 1 nhi bi.tor,
peptidg g a!mf o Els %@?’P%m@&ﬂé aPi?F‘P 95 GrnQRoagHNE, xS
1nh1b11"€59 aA@EF g?&@i‘ﬂ' 8 troPthic 8RR A Tact&N a 2AF ia¥ @40, Q‘i{lﬁ?rolyl 4-

A-typ |'uf amat e receptor, a serotoni hb5 1A

hydroxﬁmptrﬁmb@gm stti-apgpdic ccbmpotmdl aA AR pganistan bogogiastADNF

tinic al ha 7r tor oni st, a . neuronal
agonisf of Ao, AP BRI PL AR AV PSP BB amale efriar A Seigfiy SHT1A

ant f t
recept@xgégghfstnélns?i;ot@?% e!&hﬂ;%erﬂédérea!rﬁlga{gggfsge)rﬁll&ﬁﬁﬁ al%ﬂam i/l E}Btgf‘a?gomst a

neuromdil fetypercaltinm choste} imddulatores 6 Bb eecepthi &gonost, dren anti-

inflar ATy Rt SO SO G R RIEL YOI HE B P rhindole i
dlmebg}r?,QhﬁMEh&fnegtgﬁsé inhiHitor ISEHARY, ExXe[HR, SERLALyANGAIBY the

e conbi ned therapy I's an amount Suffici ent to
NMD A megeptis @ntapenistasdlantends. lasbineiembpodiments thyd a;mmmt nf—:the first
reduce an activity of an etyl chol i nester
therapyiip scpopn e st e SO il T SERHY P fgirorease the
amour 98 hoth el flaBRyILREIGR, Riducd ﬁdwﬁ%@ rafaﬁhéewlwolﬁltesteﬁae HIVDA
receptor, reduce an activity of an anyloid AB pepti de,
butyrylchdlivestarhse, memast arpdctivigynpf ai deetylelephime recsdior.aedurce an activity of

PDES 4 t t
an NMighstiepife Tedemast Py i i AR piidByrenbecile Bt
amylof pliyde, %dﬁé@érﬂactivﬁ? loE A PO or PB4 irddic® bn a8B. of@fmonoamine

atroph| c gromh factor, increase an activity of a HF,
oxidaseeiigrsasesan agtivity pr gmolﬁnt@f BIVIE(plf ptoyfrlnAncmwra@wn‘a@e@r amount of

o woplgE GRR Tk Bkt Mlpc i SR eni ) BEE AR RS o

hydro®flasbd/RAcrt 388 &n Gkt i8NG £nuBE BPADADNRP) Gicecs € aAetiityiof lainbunt of
of a serotonin 5 -HT 1 A receptor, reduce an activity

an ADIF, incsense Bio activity of ANMRAHYDe glufanaietesenten i nzﬂls@asv AR 9cttwtya>f a

c._al % rece d VAR
serotof PN e el Yebul TRy R o o PR 8Eok: ety
activit9lof @ nfrotii#t algHaePieeéptos] fvdaRsCart Mvﬁ?@ﬂ@helﬁf)nal L-type calcium
I nfl ammati on  and/ or _have a neuroprotective effect

channgleingreasq gracbivity e6f P-HiEhtassptor, degess thdypenniehinflamgpation

sty TSP 35 L 1L g SHER00, By BB, o

more &5%@ ractl¥ifi86 citingartyedt éehst & dbbet 1096 SR G06H, 40%S POV, 60%, 70%,
he sane subj ect ﬁgrlor to treatnent or conpared to

80%, QCP/e r PeiYBhas ﬁ@ngaf toothe orresPRRAING ﬁlﬁ}l@@tnsmﬁb% same subject
prior tb %gtlaye'npgr C %}%ﬁééf)tgqn%@uﬁt%ﬁegpor%d;@ %rﬁ?pst?ﬁlq?] ‘g{rﬁg}a subjechs not receiving

I nents
the coméimation therapy. In some embodiments, the amount of the ﬁrst therapy, the second

therapy or the combined therapy is an amount sufficient to produce a desired therapeutic
6



therapy or the conbined therapy is an anmount
sufficient to produce a desired therapeutic 6 WO
WORHB/WE5P899 PCT/ US2007/ 022645 out cone (e. g., PFETE07§22645
the severity and/or duration of, stabilizing the
r
oucoff YL tebuhe iftseBly B A0AGEET LTI (Y ARG
eliminatibglorie @fméreayiiptosts dfvelzhgiyer’s dseasey oindvatines aplyodiments, the
the combined therapy is a an apount gff|0|ent to

amourﬁpév@rﬁrsbtheqaewh%sqca@d thetapy; onthe Aembined Hseapy d# 2 apamgpnt
suffil§f 5 ol & B ety A S RE of Sn AR g S R mptoms of
Alzheﬁﬁm‘l sahsealsmwhayadmilaMrerbto/ﬁnahawmal wh(dlsssamptlbl[e(aﬁd/ﬁit whp may
anot her ~aspect, the invention includes a kit with

develo(Pi f}lzhelfqef ‘s disepssr apy that includes one or nore

hydr ogenat ed pyrido (4,3-b) indole or pharnmaceutically

cce Ohntick dlh ()8 FRRYRE
R R S
includes et orore hydmgemetedhpyratodAS-b)dedayion gh'ctrmecemls@ly aavdptable salts

s di sease, and

| o t. of [ .
thercaf L1 P SPPOFHS 98y Aide oo OF FEG fHER corpeitegfufor reating

prevenct{r@v&n%r Lbgyin ?QHJ GRS S/ RdedabpyieR DS W]ﬁlelrﬁ&sﬁalsé’dﬁgéﬁﬁ (iii)
el opnent Al zhei ner' s di sease. In various

instruetivine dormesa irsthe theatnimt gpmel entiog rslmgmg thel progressiorcarrdstaying the

sy T SREE S ETRT B Fop S AL
therap? Bhlhdds GRBKpPAasd BladRRreaidithd ARbunt OF a@[\/@‘%ﬁta}iét?lh%lir{ﬁe g.,an

eceptor agonist), a NVDA receptor antagonis
acetylchdhnbstemse inhibatoy; Iadzumb'rmholpmsteme ndnbxemwrcancacpﬂyaﬂvgbne regeptor

agonif DYDY oS SPUSRRESPE 4f i o S S AV RRPHOF BBy Diplaaue
a PDBEYifhiBfbd, ¥ PDH4 inRiblibf, aRhHoirt BN EHse XoHigiaRsa VEGHprbRIn, a

an anti- apoptotic compound, an ADNP agom st or
trophiageival facker, ABNE aeiiatirsa HOF peaiyl ‘olyydraxylasss inhabitar, asfantian

oo PSS AR SRR BN G S yvrer

anAl\@z‘JJtﬁQet d1Blafhafl lebdptor, & SGERLAY 5-AUQA Rteptér 4p8HISORARErotonin 1A
L-type cal ci um channel nodul ator, a 5- HT4 recept or

receptag@rtagmstm niggiinagaliphg-a frmmlag@wstag aeirongl h-typg r:@ie%lm channel

mOduIEPJD %Eﬁ‘h% %epghr:é}g?l) L%?I nes ferase ﬂ&% I|:§tf E)Hrlvll‘un(Sjllgl ° s

embodifiiefi8Pthe hd@kbeormhtedpyriddzadyb)dndsiady dimebhig th\Attyldotipnérase
ant agoni st i s Nanenda. In sone enbodi nents, the
mhlblmmlgncm, Exgtorg, pr Bezadiies, apd/or theeN M@éomentﬁ@rﬁwn&t istN@menda.

n(ﬁlglﬁl%tts h(ﬁé %%guﬁt of ‘rﬁ{é ay? l{ﬁé &: ﬁﬁ] {h& '&Qﬂeﬁ@o%?omed

e
e anou oractrvity ace{ UCE

thera Ci§ hry hrhyurfsufiiticne &3 Mbﬁ:ﬁﬂ:l theesbefktas %ct(Nnyaof acetylchohne reduce an
tyrlcholinesterase, increase an activity of an

actlvna@étap esipichelinesistasp P butydehplimestprass inayeasy a@ﬁcta‘ﬁtymm
acetyl&?o%%@ gcrept gﬁl&c% rllcﬁ&né;u %MMD@ ecegfg}/jlrgdlfée%%ctmg of an

dice t aque, redu

amylo@AB@iept‘(dd, Yedﬁaf:e the ARBRNO6{ anie, placpzﬂmeéu@ranauctwuy tf/a BDES or
a nonoam ne oxi dase, |ncrease an act|V|ty or anmount of
PDE4gredpuran emtl@mé Pha moReRTEHS OxXiglasen ARGTease gn aFt iR Rmognt of a VEGF

protelél" E(?I@ gmc eyl %%tﬁ{t of 4 Psglﬁ%%%vgtﬁ (t)?éﬁlj, Wctehs@in &tivity of a

HIF, rédit¢dhaxyiviases HIH @rcﬁylsébh?droay:lhi;esj inyrease amnatinity of araount of an
ADNP, increase an activity or amount of an ADNF, increase an activity of AMPA-type

In so

glutamate receptor, increase an activity of a serotonin 5-HT1A receptor, reduce an activity of

a serotonin 1A receptor, increase an activity of a nicotinic alpha-7 receptor, modulate an

7



ADNP, increase an activity or anmount of an ADNF,
i ncrease an activity of AMPA-type glutamate rg%ﬁgtor

WO an activity of a serotonin 5-HT1A rek 2007/022645
reduce an activity of a serotonin 1 A receptor,

activity 0F b SFOnAL -8k dictum CharfeN ifcPlasO bt a RIVRH AT 4 SLATERERptor,
dul ate an WO 2008/ 051599 PCT/ US2007/ 022645

decreaae tHewviniounodf iaflmanratina hnd/et fygye acehmipwotedivarffett, (e.g., inhibit cell
increase anactivity of a 5-HT4 receptor, decrease th
death) JB §6TRE GFIOPGHTICRImRHS SSHA AT IS A TiFs Rbiess By P EaT o5 about
10%, £0% e509% (828 50%, LD 7H9/E 80%%, 965204 -or 100K Rompared to the
embodi nent's,” one or nofe of these activities changes
correspgnding $ymagoman therante subjeos prizg 34 trédMenUgRonpastd t6 T

70%. 80% 90% 95% qr. 100% as.conpared. to .th
cormesg e BARIP TGP SHep e Qe LA e B EL P Fapany I some
embodifr@Ats MBR hmBunCHTRAL A8 tHefapy 'Ble sEQhH AsRAFIbrBe SHAPhEMHefapy is

ot her subjects not receiving the conbination therapy. |
an amountsoffieient trbpraidwasrat desirehtherapoutic owéome. 4. i reducingithespyerity or

.t he.second therapy or.the conbined therapy is a o
curarigy g, SEEERE BT B o REBP S o S0P RUPRDBSEY (heimers
diseasO 1A YR odLerBbodit sty Ghd8mbie of ehestirst ther@py, tHelsbh@thefdpy, or the
stabilizing the severity of, or elimnating one or
combinred thesappis @as ampum|suffiens to prevefit oe sasluye theseveaity ofigne or more

enbodi ne t.he ,amount qf the.f.irst .ther he .
fotore YRR G155 SRREe “CRumEtERE 4 85 g Hho is
suscepHBRUEHA/ U HJ BhEBéveldd REBYaRE s@ischRduce the severity of

one or nore future synptons of Al zheiner's disease

when adm nistered to an individual who is susceptible

[0016and/ oFhevinwentiep aliewsddgessnyod thregomepogitioas descripesbeay , onger

I nvention al.so i1 des _an f the c 0sition .
more yBEER8H rf0q (£5 B LEes U o8 o FrsG R R RIS g trerpics
useful (f8s Bedihg] pre@dnging an@ opddayihg MR dhs€tdhefor devadspiels oOAlzheimer’s

t herapies wuseful for treat] n&i preventing and/.or

diseasglefion gmnuserdescried dereamwhetherdaae epexiof Be 382 nedipamens and/or
use fogingﬁgf%&rfoq{alggaﬁcm&tdescri bed herein whether in the
0

cont ex use as a nedi canent and/or use for

manuf acture of a medi canment. DETAI LED DESCRI PTI ON OF

THE | NVENTI ON DEEAILED DESCRIPTIGN QI TEESINVENTIGN

i ndi cat ed otherwi se, use of the terns "a", "an" and

the like refers to one or nore. [0018] Unless clearly
Definifigls cat ed ot herwi se, "an individual" as used herein

intends a manmal, including but not [imted to a
[0017UMBNy R ERECI T iHEidMRE ofRYWIRE Re BETFRRerMi®aa%n” BERPMe like refers

di agnosed with or iIs suspect’ed of having Al zhei nmer's
to onedirsmage. The individual may be a human who exhibits

one or nore synptons associated with Al zheiner's

10018, s e B o s Y B B
mamn$Hl SEAREInE But MAAnkiasd 0 AthuRRAN THE AR iy B a human who has
Al zhei nmer' s di sease. The individual may be a hunman

been diggnopesl wisimer is(sgs[;peyteé of bavtieg Wilzhsimerésidisgass e Bhe individual may be a
humaﬁ:I whe legl%l){tlgofél grhrgg)rg%gf;n%togrilssa%ggc%teci With Alzheimer’s disease. The
individual may be a human who has a mutated or abnormal gene associated with Alzheimer’s
disease but who has not been diagnosed with Alzheimer’s disease. The individual may be a
human who is genetically or otherwise predisposed to developing Alzheimer’s disease. In
one variation, the individual is a human who has not been diagnosed with and/or is not
considered at risk for developing Huntington’s disease or schizophrenia. In one variation, the

individual is a human who does not have a cognition impairment associated with aging or

8



one variation, the individual is a human who has not
been di agnosed with and/or is not considered at risk

WO3P0BESIAP opi ng Hunti ngton' s di sease or schi zoBATARPY7/022645
In one variation, the individual is a human who does

V a . . 3

does 3P b s A0 Y s 850793981 L EEmE phbefelsh as toss
of sighitqtathriat ), deburivedtni afghedurhiatohainy aﬁ@gnmmt éadopeicial ot freage-

agi ng process é§UCh as loss _of sig cat ar act)
assoc1a‘r@ti gpgcrg@sgtm Meight dygyto the death gf]g]'upg)llqr@pg ayessdls) or a combination
thereo?al opecia) or an age associ ated decrease in weight due

‘0 the death of muscular and fatty cells) or a

conmbi nation thereof. [0019] As used herein,
[0019] t r eadtssed herein, “treatment!i @f “ireating” ‘esmmrapprdaclﬁ for cxbhhm’hg begficial

benefi ci al esifed re ItS|ncI cI|n| .
or desjred pAspls in '&fhrw? SESUS. HigF BUTPRSRS Y LR VBB P Sreficigbor
desueg %ﬁhlEQQeﬁhﬂs MG, ?@tséx‘!: hgt lirQﬁéth@eonebd’rtm@% &f Bt follbWirgS fhhibiting

0, one or nore of the followng: inhibiting or

or suppnqsqﬂngﬁw fognatioa df amydbaid ptaqoés aadpkingdreploapgesr, clearing amyloid

reduci n renpvin or. cl ear.i.ng ,anyl oi d | ague )
plaquispiRigaT A CEURPE Polr Seing o BhLr oD r RSP e AB peptide
c1rcul§tﬁ@lfiﬁ $idté 1@29 fﬁl@dsuﬁldﬁmﬁé %ﬂ%%%hﬂ@ﬁnclﬁdlhg %lﬁble%d 'd@posned) ina
bi 6l ogi cal fluids, reducing A3 peptide (including

tissue §og. utheebrranlj ndnkzmsg aedipr ieduang acigmdation.of AR pdpeidbmethe )oram
it Rl BB BSRATH 250 oL O BeREP b ain
brain %feggﬁ‘i,t d%_c?efasﬁ% $np ﬁpﬁl'oﬂaes t6mb F3GMiRg RnDthe d'i&ﬁsett"eg' n,

reasing DBrain atrophy, decreaS| ng one or nor
abnormy]lirqiﬁsmfmanww prohlgmf sobmlg, Hanguihgee asleulgtiony .visuospatial perception,

judgmg] G e b ior b it R SReEDbGrrees G ABALD ShbFor
decred@ﬁigatué @6se df%ﬁ@ bt b dtRerGAéRctidhs %ﬁfr@d {0 treak f}fera%ﬁw delaying

the quality of life, decreasing the dose of one or
the progressiamt dféhe dlretasc,ailtleung theagpdenl wag tisease paacesstanddirseunrse, and/or

del ayi n si 0 f th se, alteri the
prolor RSyl 1B SO et s s s BircliS ey Briits B oty of
one orﬂﬁ@ﬂegpﬁpfwnssasgwlafc@d with A ISR e L& BREHsEBY bleadth®, 20, 30, 40, 50, 60,
onbi nati on therapy reduces the severity of one or

70, 80n8@ @r%%mqmmr@st@d @qr&spwdtmg smiNem e thessagiesubiget pyipr to

treatrly s%B3hadel o 7 cofBsntdineVmobitn in dffer HiccRiior Hee Ve the

combifiatijrehtrapyi or to treat ment or conpared to the
correspondi ng synptom in other subjects not receiving

[00201 he Asoised hereing ndqlmmgi’pipvel[ogmz@q of gslzheimgr’p disedsq means to defer,
h1nder glg }{etarﬁ1 %}Eﬁ’ ?e ostg%)neAJiueveﬁ)Pn%r of tgé ﬁ%%;c’sg and/or g’lo{xz(i)ng the

IZE an

progre@ﬁﬁﬁ PPAlErRQ\Rd W@Ing‘lﬁsehﬁhﬁpt@b@@ ab@ oI R ot tVHaB deeléped.
progression or altering the underlying di sease process

This dgleycan be @fﬂ%ms Aengths;ofitimae, derandingean the iristosy gbthgylisease and/or
1nd1v1%|fal ?glng ?rregt'e{f '}9 Jéﬁt t%fo é /sf?‘ﬁed ﬁlelglg gﬂ' Q%ff?lgleel}lﬁ(gr significant delay

i sease an Vi du

can, irl ¢féat, @fcoripask pre@vmﬁiﬁmn thet theéndividbdl @ded Mottdeeclap the disease. A
sufficient or signi ficant delag can, in effect,
L

methog thas Taelays” siexclapmemof Alzheimer's dinease jih mpméﬁhaa Frlycefot
probalggt?ﬁ#mseﬁgkede@?ﬁ)gﬁﬁﬁt n&l%lt tf}'ﬁg a8 and AP ESe ehs ea;tenh t of the disease

opnent o Isease IS a
in a giverdtime $rame, when compared to not using the method, mcludmg stablllzmg one or
more symptoms resulting from the disease (e.g., abnormalities of memory, problem solving,

language, calculation, visuospatial perception, judgment and/or behavior, inability to care for

oneself). Such comparisons are typically based on clinical studies, using a statistically

9



probability of disease devel opnent in a given tine
frame and/ or reduces extent of the disease in a given
WOMS/05t e, when conpared to not using the nePREFS2007/022645
including stabilizing one or nore synptons resulting
51gn1ff car?t um%r gf ie%?s (@2961me998%5 Idefl Qr{t cg}?gpﬁgtec ?ble using
1'Em S8 anguage Vi suospa
standa@& bnmbﬁlltwhnlqua@lgtr&nis ﬂzm?ﬂ/aflf nd@edslagmaire,xamnahbh | }iajneltlt(lnterwew
care for oneself). ch conparjsons are typically
neurokRAgIRE, geteptingAltermtions 9&16@%18 of,gpesyicpratemsia thessmun oy \wo

o ORFRAORE TSR Ea o AL SRS O o

magndeixemb&eanwgmgg(MM)améaeldpmbmtnnayadlsd etdmo qu;eai;p psepréssion that
as standard neurol ogi cal exam nation, pati
may bejpigially wigetectadle HidHgluAcs OcQuRNCE; Iﬁ@uramce fﬂaf PRKE of
| evel s of specific proteins in the serum or
o21fe" ebrQSRL P Adrefn dat(rﬁ gﬁf‘l&wdl A £h iRERIduEERhE Ikt TRk LS
onput eri zed tohograp ?T magnet1 c resonance
developm&jit o AlAEiner’ sidseako pm% idividyal &htsmskf’ efayrorinaydics hawedetectable
n|t| . undet ect apl e and

%re33| on t hat rrg g 8

diseasey ) ua@sorde@uwtém% isp E‘EFJr datsrsed % igeash pEPr Lo 1Bp Frgaimert methods
descri \/ﬁcf“ﬁierglﬂr AR nslgndefn%{ea gl’\llaz F% éﬁ%ﬁﬂﬂél?ﬁ%}) ého;TI I?rgrre SEC@ ygcggglefactors,
which/ine trra:dsu\tahlel phramé®ts uhalsdoi'retmlwﬂh dewgloproént lndAdzheimer’s disease.

An indiSidS8 3t oo B B Bf figse 13 plorab v Difpe RO developing
AlzheflR&% dib&<e ﬁﬁﬁﬁh%dlvﬁﬁ?lr\iug%r | gﬁ@ﬁﬁ@faéﬁﬁg) FhedeNiikhAYRlinclude,

as one or nore So-ca factors whi ch are
but arcraalslunmd:ﬂ t®, gk sexg tase sdieth history of plemioes disedse duesshopodprecursor
. of Al zhei ease, An individual havi ng one .
discasgeDefy (e ders i Compdess Bnhdbd gyt o meia) 3B | ingiviguals at
risk f&wﬁh&ﬁbpg dis@sé 'i}?dh!iﬂ%f , flozeaseing RaAi 36 whidiavé Bkstkienced the
hout these risk fac or(s) These risk factors
dlseascrtbbsedwhose sk issdeternoned bynanabdistad, geag@ ordeochemimakbmarkers, those
., diet, history of,previ ous .di ease rese
with it RS g B BSCio AEE signdRe el PRSPt dn Blood plasma andvor
cerebt%@ﬁlﬁél%ﬁdif“ccﬂrs’) kid\h thl@ﬂ Ulﬁl‘iﬁa@Alﬁ?éﬁﬁétH(ﬁagnosm (see e.g., S. Ray
I'ndi vidual's at’ risk for Al zheiner's di sease include
etal. écgasslﬁcettmemﬂ auidiggionalf atinrealsAzheimiers diagrpsis basnd ed plasma

ase,,; Se I i s determned al ysis. o
signal g Eo g0 G gCHER e PP ing Biser b eABRGald diiduals
experieB&iHE b Joss Bf §ed§£ @pﬁnélﬁSGeB&ic aakess IRk YA PhahR 8 isease

present in blood plasma and/or cerebrospinal fluid

include'n@gatignsim dWrA]flb ggreegar@t:ulgltly mu@a;ionAptzm@nmﬂ 14 and positions 670

[ [ O eS, t al..  "C [ fi '
and 67} ARERRGP a0 Mitrasy B e fpenhaspectipeetias @y
Neurdd&.,R0aSHD, 199N Wthérdnatkers O Fisk areMaithii ¢hsVE eHeCirBRnilin genes (e.g.,
ubl i shed onl i ne Cctober 14, 2007), and individuals

pu
PS1 oeRB2: ApAEH aljeles. Ifenily bistosy af Alzbrimaris| diseaseghyiparpholesterolemia

ker f. risk for Al zheiner's disease include
and/o%{l%s?ci?@ﬁ?'n the APP gene, particularly nutations at

position 717 and positions 670 and 671 referred to as

[0022] he Harsdisedheteinye deponnt aliat Measéme ambumainac(wi@r @ty
Trends. Neurosci., 20:154-9, 1997)
acetylghaljpez jsameant acpngundthetiacrsasss dhe IFYeﬁ of éﬁ%tyc)é a@etylchqﬂme such

s e KRS0, B S B TR
promotes the release of acetylcholine. In some embodiments, the compound increases the

level or activity of acetylcholine by at least or about 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100%, 150%, 200%, 300%, 400%, 500% or more as compared to the

10



[ 00221 As used herein, " conpound that increases t he
anount or activity of acetyl choline" is nean

WO3MSIGIE?t hat i ncreases the level or activi tyPSF/USZO‘”/022645
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activator increases an activity of an acetylcholine
exemplayepmpourdisgC-1234 (Targacept), which is an orally active neuronal nicotinic

acetylcholine receptor agonist with antidepressant, neuroprotective and long-lasting cognitive
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amyloid plaque (e.g., amyloid plaque in the brain), AB peptide-induced toxicity or cell death
by at least or about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 100% as

compared to the corresponding amount in the same subject prior to treatment or compared to

the corresponding amount in other subjects not receiving the combination therapy.

Exemplary compounds include 3-amino-1-propanesulfonic acid (Tramiprosate, Alzhemed™)
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and MAO-B. MAO-A preferentially deaminates serotonin, melatonin, adrenalme and

noradrenaline. MAO-B preferentially deaminates phenylethylamine and trace amines.

Dopamine is equally deaminated by both types. In some embodiments, the inhibitor reduces

an activity of a monoamine oxidase by at or about least 10%, 20%, 30%, 40%, 50%, 60%,
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least or about 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 100% of an activity
of a corresponding full-length VEGF protein. '
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10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 100% as compared to the
corresponding cell death in the same subject prior to treatment or compared to the

corresponding cell death in other subjects not receiving the combination therapy.
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al pha a target for degradation by the E3 ubiquiti n
[ g@ e conplex In sone enbodi nents, the inhibit
WPRMF0a¥3n activity of a HIF prolyl 4- hydroxyng@SB‘ﬁ?mn“S
at least or about 10% 20% 30% 40% 50% 60% 70%
[0035E2:A’ Vﬁ? @ed%%{é’nr? rbgflggt%lﬁfgd%gﬂ@&:t Iﬁgt#ﬁ)?rowt}rﬁgg ?{%@E? @QBWP‘? Qgonist
or anadzxgl’mﬁmeﬁhttao:ohhmm@ t}raesmrra@hsmg naladi¢svant activity of)zirhADNP ADNP
subj ect.s not receiving the conbination therapy. [0034]

has bepg idpatifiedas ghinl dBVV@danPFellhE’éblﬁ%tqufo@Efﬁ%Uﬁ&@UYIEY rlééﬁlfne
embo@m%ﬁﬁpﬁ)l? %gm%&%dl nbRaHS GR agﬁv@J df%%ﬁ? ra?%gmgo&ello%,

I ment's he "conpoun uces cell
20%, 81898} 40%£50%5,, 60‘3@@0%; QIO%; 00%%, deaohl 50% 120099 380%, 400%, 500% or
region of the braln) by at .| east or abaut OW 20%
more mnmm oglpgorspgndimdactigiygn %eo}@mg SOREs PLGOY tEgatment or

compzfsigtg}b ?gortr& I)H(ﬁng Qétfxfft?rﬂﬁ %ﬂiep gulﬁgété n&‘?@éeli‘wh%] erel'l:%nﬁ)ﬂ{%m

pri or 1 0°tTearment or ared
therapgo i eamusdnmbgdoednts, deedniino lacidtsbqarensmb)f the ADNMB tigonist or analog is

receiving the c ion t apy.... 15 WD 2008/ 051599
ot leasptoup B ODSGATE %ﬂ%,ﬁg%gﬁ_ﬁo%wgm g hat of the
corresg@x%h%f doYor! erﬁ?f‘?iﬂtA]ﬁﬁW QHEG}B@@&bU&’mEB t @l M IRPNEnist or

or anal og

IS neant a Cor‘rpoun “that increases
analog)ctormlm atdeanomatiouvd,t 0, 25, 5@1;1753,[1’09 1 ADNR 00rastifess amino acids

[ tifje a glial derl
from o, gpetbrALeN T ad B hsabyor abuts el st 102h 0% SR, 60%,
70%, %‘@r ﬁW%%@%ﬁﬁctﬁﬂt | ke ¥p i@ Tu MR _%t}p)&DNP | RRSkemplary
out 10% 20% 30% 40% '50% 60% 0%
ADNEBﬁl%ldg)@%Ll 50!%{Al2@0%vh@ﬁﬁ)§’/an h0884sally O¥notatednogle aggno acid

onpared t ondi ng activity in the sane
neurol%rﬂfﬁcglﬁp?ﬂ“g%?n? fémnt or conpared to the

corresponding activity in other subjects not receiving

[0036] he CREBicAHFIM byt ﬁ@ﬁ@gydepbﬁdéf@hwaﬁoﬁnp%tmnm}:)ta@smst or
am no aci d sequence of ‘the ADNP agoni st or anal S

analogitis Ingastta eympaiviod thas O9zreagegr 17i0Yigs B0AivEP S awBIANIr. ADDIS has

e TSl S L SPRSG B,
embocﬁH@h@ch@ QBinPbitl iRtrehR39h aOivigTuh ADNERy a2 RasteR abdi@,10%,

150 or 200 contiguous anino acids froma

20%, $Q%j 40"/en’:2jl°/h O 05 80V §0%, 10&4st S0, ?&88«;60@% 4(1(!3% 500% or

more égcft)/ e;){f tB# O%Oé%%@'ggr%? ti 709/ 800/ Flg‘ll zr 10 ea@menq or
compREEthatyrrespbNEn@ BathaE ih %tl"i‘élL sﬂl@&ti r?éﬂréd'é)vmg\’ﬂie%nib&laﬁﬁn

intranasal ly fornul ated eight am no acid )
therapyje it Brias egtbiodisngnés, thecrening arid gegrenponithe PAYII6 pgonsst o5 agalog is

at leas?gé%i%ut 56*% 6@%} 7()(%%/0‘93 edbe/n %B}t opledf)E’/O dregﬁ&l ‘t:o {hggéfﬁf’l%

st or’® ‘andlo I"S” meant  a conp

corres &Cdiﬁg?lfe%ﬁ)nwf afﬂdi‘ﬂthAIaNFaQﬁ bothé k!me)dlﬁd&m%DdHE AD‘I{INEg&ﬁﬁ or
een 1dentified as a glial derived factor that has

analogeantaipy Ytleast pRaboykdi 1 23,40, or Sbenntighesainpianeeids frae a full-

lengt hg‘gﬂggou hfgg}glggigﬁ%@%ﬁow O?’l}o)(%g%}? %, W}’IFSO%’ @BA)J%@’%O%’

90% o? Q%)%Qﬁ’oaﬁ@%d:@o% alcadfds EdHA %30 %e I HWRIP. YA a rexerﬂp]ra@ ABDNF
npared to_the correspondl ng activi tdy in the sa
peptldg @gﬁ)l@@tls ALi- 18 ¢Adlomy, gl sra ngpe amino acid peptide, Ser- AlaLeu- -Leu-Arg-

Ser-Ile-Pro-Ala (SALLRSIPA), with neuroprotective activity.

[0037] As used herein, by “activator or positive modulator of an AMPA-type glutamate
receptor” is meant a compound that increases an activity of an AMPA-type glutamate
receptor. In some embodiments, the activator increases an activity of an AMPA-type

glutamate receptor by at least or about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%,
16



conpared to the corresponding activity in other
suqiects not receiving the conbination thera

. 1In
WP %nbodi nents, the anino acid sequence g%“tlﬁ%“‘”/‘)zm“
ADNF agoni st or analog is at |east or about 50% 60%

100%,/150%, 28495, 3806, £5% oo &Vlﬁb&%%k%ﬁéeh Qo iR ponbfhg activity
correésponding tegion of a human . I'n sone
in the earhostibjenn paor tohseathidE oagampatd trthe acaésponding bativity inbther

subjecCRA4Co RS e abInaR g JeFEADIE EhTl RN GEIS (Giorex) ar
50, 0 0 0 0 Q 0 90% 100%
exemgt9 Hosinly HAh B SL M AP e aone.

exenpl ary ADNF peptide agonist is AL-208 (Allon),
[0038]nvhi chAS ssed herate byriiserotendn S-HIEPY redeptor agonist” is meant a compound
. Ser-Al a-Leu- Leu- Ar g-. -|le-Pro-Ala (SALLRSLPA), wth
that ingeeases I GERWEY e&&?{vv Sfelﬁﬂ%@wmor-ﬁbl fﬁ%q%'émﬁ%ts,k}ﬁne
compoud@lihtedses aﬁ)ﬁctRﬂﬁ?'o? b \SErofBReH5 A1 erA RiceBr @’Eﬁé&s‘( Bfabout 10%,
glutamate receptor” I's neant a conpound that
20%, 3096y 4036 £5) 7816086 1704, 18970 D0n 1 009RAL 109he2 094 BaNEL €00%, 500% or

rece In some e t he act.i.vat or %ncr as

tor, odi nent s .
more a8 FORRARARtp JeROTERAPOGIE AISY TG Same SUPIFe DEB t9 raament or
compzir@(flﬁ)t th® Eoﬁ&gHﬁdiﬁ %tiva % o8RYeuOYe ntQ86ei R 4he CBHbIHI%R
90% 16 WD 2008/ 051599 PCT/ US2007/ 022645 00% 150%
therapg 0 004)ipBEIesy Sat06%4 veROigld DR SHortte, axeliprodere; Edptila) isem exemplary

di tiv] in th bj.ect '
serotof it A < EPL e LR o R s PRt R st o
ot her subjects not receiving the conbination therapy.
[0039[CX7 1 7A§ fudtRYein, Byd sérSokn (@QE&RK% affaBoniSX &TRé ¥ compound that

positive nodul ators of the AVPA-type glutamate
reducgsexs ¢pminates[adREYityef aisasetohiar I receyr. "losomesmbedangsis the

nniogESGRER R0 bt el RroRORY Bt Bl TR0 30
40%, SEWROCHWETIG, 80 S0%E; 9FPOSHID0RAEY @AFREdXD tRCErshonddg &tivity in

serotonin 5-HT1A receptor by at |east or about 10%
the saR@ybje@yyion BoreabDYHt BCUMPABIFo BENPToTINdBgFF BN other

. 200% 300% ..400% . 500%,0r re as c are Q the .
sublecf g eshA 1§ SQEbIOREY e SofiE RERRIeRs IR s fogin 14
receptbf SRAGHAN bHds t& AERBH RLkiledf aRErotdin @Aﬂ@%kﬂge. 2Ghibwiding site for a
) i n other subjects not receiving the conbination .
ligand) pebiagy to aealiopiere site protaesepmyedhe iterpeipnserwem the serotonin

i ; i 1S QA ' .
el RS R o R BB e S OB By
Lecoz6fan TSR3 33, Wvtekh)fiagt exempl&t§30ectise d¢arohih @ nereteptéryantagonist that
"serotonin 1A receptor antagonist' is neant a compound
enhanggshe stiragaied selgase off ghtarpate andaceidehaling yn He hiprosampesand

possesgseﬁ;or %ﬁﬁ;@!e%al%c:h{% I%;B%?iggbodi ments, the inhibitor

educes an ac serotonin 1A receptor by at
| east or about 10% 20% 30% 40% 50% 60% 70%
[0040B0% AOUedIetbim byl DiXMtiar atpirpAreecptdoagonest’tio micaspd oshpaind
.activity in the same subject prior to treatpent o
that incgsasesAB @YY RIEPHEE ﬁ]@%ﬁﬁ@ce@&ri 5/‘? $QYg ?fng?‘l:\m’é‘rents’ the
RiifGE RO adtRE§ of b ML okilR AR RREHO LT HAEAPYr aldlt 10%, 20%
Comp%ﬁ%né en%gdlgﬁn%nt s?ot he Ser otag%[ﬁgy I'A P rec}tept or @ O S5
30%, 40%0a81346) 61%, 1086 8086 90%e 180%1 VE)%j 208%6306%s 40@op510%0 drmore as
reé:epilor rge.g. . a bindi.ng site fgr a . ,.
compared to the corresponding activity in the same subject prior to treatment or compared to
the corresponding activity in other subjects not receiving the combination therapy. An
exemplary compound includes MEM 3454 (Memory Pharma), which is a partial agonist of

the nicotinic alpha-7 receptor.
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ligand) or binds to an allosteric site on the
receptor. The interaction between the serotonin | A
WO PISAFEY ant agoni st and the serotonin 1A receBEBUSHEy/022645
be reversible or |rreverS|bIe Lecozot an ( SRA- 333,
[0041}Y €! "¢ Ll 6Bk o1 CRARARY Moddhatb PGS et a
nt agoni st th ances t'he stinulated release o
comp(gindttba”r&ﬁc&easesiomteﬁhesfml actieity of 4 imardnab heyperpalsivanchannel. In
possesses cognitiv nhanci ng. propertie 0040]
some GRBeHi e e ca@apowdcajtersfﬂncacawﬁh g t%éypsgﬁlmug% ehannel by
at leaslt Br MRAR 0%, %‘@%p%%‘ thook hs%m,'é@% F09¢ 0% 900 wo%yl SUO/O,%O%,
Icotinic alpha-7 receptor. I sore en I ment's,
300%;:41]0&@@@6% sran@@Re somparad to thietcgrrespoading (aomwty io the ;ﬂmw s‘nbject

rece tor b gg or about. 10% .20%
prior g urgtresg T Sasmgarests b SgrIBRORHBEUR DB SBOF S sessivine
the coftfbirlHbf tifa 9@@&%1&9 cbRpo@R] ImERAETHEN 1063 gmeﬁlw Pharma).
the ject prior’to treatnment or conpar to
t he correspondlng activity in other subjects not
[0042] ecei As n@dth@min,dxytﬁSﬁHﬂ"ﬂ osceploepgmyst” Armeask e epipeynd that increases
conmpau ncl udes M 345 Menor
an acty 3RS 44 RocepEg s DT et sk FRTte s paborbi g afadfvity
ofas Wﬁ@&@@dt&%ﬁﬁ%eé’f?&/ 46940108 03186 435)%,[4@6}4 b B0%s ed%, 80%, 90%,

herein, neuronal L-type calci um channél modul ator"
100%) 195%32:6)0%81 30@%n .05 00f@or morsrasseomparsd telthercoarsspondimg activity

activ of. a L-type ci_ um chann
i the Je U835 BrinEio AU o ARG i spEeDRRIRE pone) ipprhgr
subjed@sewtthw {éRB bR afibH MerdN N8 ext¥p 1 cbﬁggﬁndolhcma@smbkx
10% 20% 30% 40% 50% % 70% % 100% 150%
031402Besdix), BdBhis 4 bhdy @@@W@rsmﬂrreolagule@mﬁed to the
correspondi ng activity in the sane subject prior to
[0043Ltr ﬁ:trxe n%edg%{egﬁ) ar % afiti- éré : grtlrrﬁgtor){ lehP q%ﬁ%@% ca%?]r{qo\ﬁl}lé ﬁla't Heduces
or elirf¥aRX ﬁﬁl&hﬁﬁéﬂhdﬁoﬂﬂﬁ)&ﬁ@ einb6diHRas, MEbell@Géﬁlc( ﬂ&’ﬂﬁ&% Ynﬂammatlon by
Pharma). [00421 As used her ej n, recepto
at leash goatiost 10%52Q%a$ﬁ%a4(l‘3/e,rﬁ9&urﬁ9%,ﬁa%, |8ﬁ%’<r 894)9%5%&11 100%. An

Ctivi tor 0.
et U PGS ey VMRS SR RSB
micro 1&1@@1&& iErasfaulth heSfoplds andlotherdlis oSO imARYe systdfa, ellclting
80% 90% 100% 150% 200% 300% 400% 500% or nore
an antgn PIRYACIRYNEhe corresponding activity in the same
subject prior to treatment or conpared to the
[0044f0r rexp 9&%’ lﬁgellfi‘ ¥bhpidallof Eﬂ%?a[ ” ﬁﬁtasﬁrg{%era y that includes
ecei vi ng" t he Corbination t erggy. exenp yp
one ommdiydﬁbgleﬂalé@ﬁyﬁd%bpladdlﬁs ()ﬁblﬂdhi«)e,umtﬁily(}hcemalﬂe salts thereof
hi ghly | ective, small-pno]ecule agonlst [ 00431
in ConjRyHOM B @ec therApy thahmch*ﬁ%mv mere ther pampeiids (of
s R e A L e e S
treatingt pleeagingcndaio delhyih@%he @384 arﬁﬂiyodeﬂﬂ@pm&ﬁ%f AdEima09disease

80% 909% 950 100% d | ud
R S R R S
NMDngré Rﬂfﬁﬁa gbﬁ;{s%gghma%ﬁfesﬁy Wi e aﬁﬁfsar%mé%s Mfninistration in

I Mune syste eliciting
“conjunction with” another compound includes administration in the same or different

composition, either sequentially, simultaneously, or continuously. In some embodiments, the
combination therapy includes one or more hydrogenated pyrido [4,3-b] indoles or
pharmaceutically acceptable salts thereof and one or more compounds that increases the
amount or activity of acetylcholine (e.g., acetylcholinesterase inhibitors, a

butyrylcholinesterase inhibitor, or acetylcholine receptor agonists), NMDA receptor
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an anti -inflammat ory response. [ 00441 As used herein,
"conbi nation therapy" is neant a first theraEﬁvUSt hat

Wpﬁeqsd)éésé’s’ one or nore hydrogenated pyrido [4, BCH|US2007/022645
i ndol es or pharmaceutically acceptable salts thereof

antagdnnst§ %ﬁlHﬁ‘&E P Bmoi AR g@ﬁt‘?&' ¥ dnfiesiany aqt'ilg qiDES‘ fihitsiRss, PIE4
or nore ot her conpoun phar maceut i cal

inhibiges; mmmbﬂnmescadldase irﬁﬂn@mi )VEﬁiF prodging itrephic @r@xm;h factoryi LA

. pro ur es S for treatln reventin

activalgigt AgiF 5oy L Dy et s ahiior il Bonboie GrpuBo LR agonists or
i t

analoghy AEANaedrfitqlor andBe Hefi FRER o AP A b PR Rpeptor

serotohlvarTééerptmtomgbmgtsnsesd)tsnmr1prmeptacmuagomwts yicotinic alpha-7

ecep A P o BRI B P P scepor sgoist,
anti- uﬁﬁmxﬂatatyra@eh@ Rnd/Br pREmASRICAy sHcEHtabIeRhlts RORPPTnisbRe.

ei ther sSedquentially, sinmultarieously, or continuously.
embodimegtsnthe @nmbmahemtlsramhecludﬁsmmﬁ @amomhxdreg@psﬁdumcd@ te3-b]

d d 3-b d
indol G PRl R S LG OBl AP o PRl B hgperse
inhibifdeg, %u@@ﬂ@@dlﬁfé&eia@@hhibi@fﬁ&%ﬂﬁnﬁé&uu@ﬂ@la@&ep@e[ble%dlﬂsVlhdré/of In

of "acetylcholine (e.g., acetylcholinesterase
some ¢mhodimenissthe gombinajiey theraplyiindudesoas er merg kydregenatgd pyrldo (4,3-

o e PSSR0 RIS RS BN Bl

antagSHist@ oV piRirdab8cABRiccERaE safty 1R kil s dinie the combination
i nhi bitors, PDE4" inhibitors, nonoam ne oxi dase

therapyrin¢ladas@ng or mhxdr@ge@awd pyride fth d] indolgsier pharmaeeutically

acceptgﬁ €. 53@%@‘&{"8{ Holpg %ﬁcggl%h%)% la%a)esl?)g]tb Q%?{)ﬁtg{@ql}s)bigesterase
inhibit¥ed\lor pEAHaséFically Qcﬂzébtﬁgl% salithbneaf, @h8 ofé oo NI A B eptor

gl ut anat e receptor, serotonin 5-HT1A receptor
antagergeinpsa pharmecastisalishaceeotatle égltsorln aema g@mtlms,, theycerpbinatien

therapgrg%ﬁﬂréallyﬁggﬂﬁ :ogl:eso? nf_ﬁﬁaﬂngge\.ﬁltc y achSP] gl{%%algrfaelrsc(l)ruer{]mplents
non- pﬁifhiacélﬂfchlaﬁﬁmiv@rcﬁtr?@&xﬁﬁs§arﬁi]&/ iBért Elilﬁfalﬁe&se utically
accept abl e salts thereof. In sone enbodinents, the

onmbi nati on therapy includes one or nore drogenat ed
[0045byr| d0s psedeggin, hyn@bm@sacsvtlcaﬂmaﬁta‘@é@mn?mg ‘Brarmgeeipgigally

actlveﬁzﬁhlké}uﬁ(b’ed’re‘génvt%;lg%rgalhn s HP: aa(ﬁ’l%ﬁlyé B@hk&ﬁﬁttﬁé‘[%&lces a

ors |nes rase |n ors or
desireflleffectpe g treatirlg andae W/teﬁbﬂlgi‘arﬁlﬁbﬁckldyh%rthebnsek and/sothe
enbodi nents, the_conbination therapy includes one or

deVGlQﬁS‘?e@t Al Al zbgisreaiselisedss i do [4,3- b] indoles or
pharmaceutically acceptable salts thereof and one or

i .
[0046];2C c p’g‘lgﬁ%nﬁ gﬁ?&tti% amdhPIRBAE ek ElmBGf’E\ Jf%“c%ng)bﬁﬁd lYg., a

I'n various enbodi nents
compmnboﬁeactombmattdmeherppy ofitht irdestianer tarcombnmtlby dreugxyn mh&&i in

rido, i ndo arnaceutic cce
comb{RYHoremith 55 BaRmelmoS AT Y oA A ORG RO N 88 besed s The knowledge
of the rgﬁﬂ:‘tl@fn% %f)e%lalﬂ%' §nduyd G@Qfécﬁeé 14 ?%gn tHePMeRiid RS A¥is understood

harmaceuti cally acceptabl e sal'ts thereof, and one or
in the aoy @ HioAve memtcmay kerihage oF stose doses, ijgh arsimgbedase oakujtiple

doses méfﬁig:s%?t{s % ﬁéchslﬁ':\gpl tFl?] ags{ijr%gir%ét:qgetnt ?r? Lh ?n so?nnéoénqg dlr?lgnts, the

momﬁ%&m%baﬁy,l the ScoRPHURPAY, 62¢hE lcsﬂhsmea 11R¥&yAk R hHount
sufficient to increase the amount or activity of acetylcholine, reduce an activity of an
acetylcholinesterase or a butyrylcholinesterase, increase an activity of an acetylcholine
receptor, reduce an activity of an NMDA receptor, reduce an activity of an amyloid A3

peptide, reduce the amount of amyloid plaque, reduce an activity of a PDES or PDE4, reduce
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non- pharmaceutically active conpounds, and/or inert
subst ances. [0045] As used herein, by
WOZABRERut i cal |y active conpound, " " phar mac o PEIUSAN07K)22645
active conmpound” or "active ingredient"” is neant a
an actmg%ﬁ%oﬁm%' Bglg%&a{nc%&gé’ﬁ?ac‘cti@lt %??fn%ﬁxg dtha f\?E:GF rotein,
e.g., treating and/of preventing 2 el ayl ng fhe
increase\@edctivitgl /oo ambhet ofdavcphapgrewth fattoAlintreasemn astidiysefasHIF, reduce

an actiyty o1 oA CeEroses GHEGREAR 261l GSHER s BTk DP,
1ncrea§\£§1{ ﬁ&%lt?f %Euhtrﬁf%ﬁtAI@N%“h ﬂl':reﬁse%rgéh{?ﬁ‘}‘ bPRMmEﬁQ&lutamate

I nati on w ts paranEters of ef ICacy
receptarJ dndrense an bg/t;wtgz&bf\Mefotmn 5 (:H’EUA occeptog, rkdiwalascgavityodf a

ractici.n peci al.i.st shaul d.b ective in
serowawléﬁ Fthpioh jadte B o o el B B ieR b g gecepiorhadde an
aCtIVIIgQ)f ar gﬁlg)'hhl\’l? @be‘iuﬂﬁb{m&%l i trORE ak ﬁctmry%f d05AT4 réceﬁtor

dose 'or multiple "doses may be'required t
decreame khesansounh ef tiflsmmetion medipnbave aaredpuprotectivereffeonte. ., 1nh1b1t cell
odi men amount of. the first therapy, .the
death g g’ @W@P@ﬁgﬁntsopnq Henerg A B o haeg AR e BY 24 gt about
10%, 309! 1 3(5% %, L509h, 06399, 806, 30T 95%% 1@9% aéichhpfed to the
acetyl chol'ine, reduce an activity of
correspomtiyg adtfityrie ﬁteaamesubyecta)rm tg/trglatmhml ormemperedm the

n ease. an .acC f an acet C t or
cortespRiEe a1 TR PUIE LR RO PLLE B o b GeApy, Standard
methoag Eéﬁ/bé &'se@fto ﬁﬁaﬁw{mlrﬁagﬁ%ae oehls eqf@ct EQPUEn ViR ASTRYNFith

of anyl oid plaque, reduce an act|V|ty of a PDE5 or

purifigeBmzyme cetlicasadasgiys2 a0 giabsodels, PONMIB2G0NL 022645 an
activity of a nonoan1ne oxi dase, increase an activity

r_ampunt rote ncr act or
100478 o GronderBiopiE R Fer SRRt ota el
comp&fnda)r Hhﬁmdc@ﬂi&?corﬂﬁbsﬁﬁn‘ tHattddn@insa ddhipoRh@tdscribed by the
Form é foxyl ases, increase an activity or amount of an

or bwrF@neabéZ)aw a@dtcpmppyndadesa ergh (a8, ADNEpound

s L ERER BT Y 1) B R AR R

compRdWE Phariharetiticdl wn}szfsuam tB&OhQMRisbnd Ar MdEE I MFounds that
i ncrease an activity of a nicotinic alpha-7 receptor,

increaggscthe ameuntior aglevitnaftagetyichalinpelgrgorigrtylchelpsstesase dnlihitors,
butyryg o] gesltéra%%%fl%%grsncﬁg eﬁ%h&ﬁ%e e{pto% a%o)f% %25 ﬁ\ﬁﬁﬁ% I%ceptor

e anou Ion ave a

antagdifyts, apHibit&s bf ¥ayid &G peftidedor, aniyllkb'ld bidque IDES Hbititoys, PDE4
sonme enbodi nents, one or nore of these activities

mhlblt@ﬁsaﬁg@@a@yleatXMaégmhﬂatorﬁaafcﬁﬁF plzp@%s povhic gooythAaciprss sk
actlvag)gsr{?l-llﬁg){&a?@ %‘3, vi Paseglgi%’b% a@ Rﬂ&?x{é)%ﬁn&so ADBYP agonists or

t prror to

analogds{ AN Adonists mmge chctloatbllaebf afi @rMEAapmlglngumd feveptyr,
in ot her subj ects not recejving the conbination |
serotoppe}-Eidy A @@ﬁwaagamswem@agmclaﬁqreseptag@aa&%u%asceFl@Ctahéia-
' f | &
recep §F Yt eondt B8 cpfim oHHQ ASalifloht £ FTAREAKS: dichibs,
anti-idflafanatbgigeny ancﬂ/@ﬂﬁﬂdrméﬁewtlsalbnﬂﬁelahbiedaltm THus, azil dffucﬁ'@é

LSO AR, SRR T
and a gﬁgl%ra'ggﬁqngybet fisidered to be given in an effective amount if, in conjunction
with one or more other agents, a desirable or beneficial result may be or is achieved. The
compounds in a combination therapy of the invention may be administered sequentially,
simultaneously, or continuously using the same or different routes of administration for each

compound. Thus, an effective amount of a combination therapy includes an amount of the
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Formula (1) or by Formula (2) or any conpound
descri bed herein (e.g., a conpound described by the
WEZPBISE A) or (B)) may be achieved in conj unBETE§2007/022645
wi th anot her drug, conpound or pharmnaceuti cal
first tK@APOMdtanith JuRBbS 16O BERLA $heP4H tRAt Wi dGRABRIAGSqlidhaiklly,
i ncreases the amount or activity of acetylcholine
simuli@ageqpsly, areanyinupesly producas asissirgshous¢anag. sSuitable doses of any of the

condrp st FOrRRuTS ey OP Ry Paleed s R SmeRed ion (e,
additiV &8t InbRistic ffeaBydahél cABpigsi de or anyl oid pl aque,
PDE5 "i nhi bitors,” PDE4 inhibitors, nobnoam ne oxi dase

i nhibitors, VEGF proteins, trophic growh factors, HF
[0048hct i vhrvarious empodimsnt| treralmymrwlythas:embﬁml@n pbthe first and second

e RS B ERTRAYA: AN ARG, 4l

compgtd tathiaisiratapédither herapy alvne. In fhldembadiments, a lower amount
agoni sts, . serotonin 1A receptor antagonists, nicotinic

of eacalpbﬁlanareutm&lﬁ getbre commnonad i used as Bkt 2 camybjsation thergRy compared

t
to the %@m@%e{lgﬁn#a?%f{?? gbdZ% Fﬂ A} tl'ieg%gp P}Efe?%% 'élze% slsa.(t:nel (fr )greater
therapeaiepémiit & ashietad ushig!s corﬁmneﬁéret(hénap?. thaArbyuingramy of ¢he

consi dered in the context of adm nistering one or nore

indivigpd campounds algientn some embedinients) e sgaper grﬁ9tebg1erapeutlc benefit
is ach%%ﬁcj? {xﬂ % & gm%ﬂer%o%hi’ien%' eplomr ﬂg{eﬁog%' 1%5% efﬁe{a'ﬁémtdokﬁg séH’édule) ofa

phamﬁeaitircalbjr gctive cbmpeﬁmtinad cdnﬁﬁnldttonl’tht)talb)}eth@ﬁ theSanaqut gsteghally used
compounds in a conbination thera

for 1nq11m¢@p,]t th@rﬁphak}regeéalgmnﬂlﬁ nsg of aeynal pﬁphasymtaceutlcally active
compQrHEh TR AT s%%w@%?#ﬁ?@??%vﬁ@ﬁ HGhnd, G HERh of o or
more dilersffeanagbéiart ivith theoompowid. a conbi nati on therapy

i ncl udes an anmount of the 20 WD 2008/ 051599

CT/ US2007/ 0226 | rrst therapy and an ampunt of the

[0049E econ@ HIEREHC Lhﬁ(aetf e EATeHR! \p%?ré FRRN YRR R ? F‘é‘(P’InQ"und ora
combﬁhﬁ&ﬂ HeRp g‘éﬂﬁ}éxen?f Oﬁr@@ﬁderb%ﬂd’thef ?g&{fce(%t&)n%e ¢l & &8ducing the

out cone. "Sui tab oses of any of coadm hist er ed
severigyoorpbuatibs afpstatepzing tied seyeritg of owetiminating one ot mere symptoms of

Alzheéﬁ%be%{}géjas%? t’Flto(ﬁﬂi qum:ﬁg%mfzg g\@l&lgj)r 4eﬁlsl‘%gqug]'&§ltnl(ﬂ%de e.g., clinical
result@iﬁ%ﬁqls Mifing bf §bFRGhg Mel BrhdtRonc i yIAl b23usd, rddi€ing,

first and second” therapies may resul't in an addi ti ve
removang, ev eleasymanglost pleqyes, igprogng eognitiarhenrevateing cog)itive decline,
onpared.ta a ni.s t|on of . ei.t her. thera
sequel e SolyiE AbrHepant e iAbineds biotegital Moidro i eosise (phoptnore
symptBAR e fr & khe/didGbd Mo hRMRAY, '}ﬁlstbl%giésaﬁg/oﬁﬁemwra@flnéludmg
conbi nation therapy conpared to the anount generally
its complechtibng aridndievmediate pathotagpoal pRmetypeabtegentingalusiagdemopment of

the ik eas o By ST HER By SR pra e e, Becreasing the
dose dffdeheY infbid@lati S RQUIRKESIo MeiNBe dlsBass OéhafdTRE Bffe® BF anothdie
same or greater therapeutic benefit is achieved usi ng

medicgtignglelazmgdheprogression of thg dissagerand s prajenging swrwival of patients.
frequent dosing schedul e) of a phar maceutical ly

[OOSOE%IU;% gpo:?ﬂ?ﬁnﬁcallg Se?fggt(i)\f clﬁ%l(ltj Ioﬂ\}lfeéu 19 a?’{)%n&uﬁl 43 hgmpound ora

combinttdrethafby ,suﬁi@&nﬂtb@r_@‘fenaoﬁfwhd:e theeeuetityodf one or more future
pharnmaceutically active o o ) )

symptoms of Alzheimer’s disease when administered to an individual who is susceptible

and/or who may develop Alzheimer’s disease. For prophylactic use, beneficial or desired

results include, e.g., results such as eliminating or reducing the risk, lessening the severity, or
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conmpound results in a reduction in the nunber,
severig%g frequency, or duration of one or
c

nor e
WQ20B/051P8ct s associated with the conpound. [ 084 HUSA007/022645
"therapeutically effective amount” refers to an anount

delaylf?% tl’% 09195%‘? iasé 1ncqﬁ’dm% BRIh&Richn ﬁfsﬁ)%(glc? Hﬁcf/blct‘;e@rﬁ%oraq’

uce esi red 't herapeutic outcome (e.g., reducing
sympttnime of ﬂmdemas;w ito cord phictioosaraf intesediateipaihopgi daé pbanobrpics y
: or eI| natrn or nore synptons of
P“”“%Wgﬁépﬂ%ge 8@&‘ dis§PSet her apeut i ¢ use, benefici al

or desired results include, e.g., clinical results
[0051}3 uch A% kARHQidlR8ods a@HRRRSSH, ﬂgs Les He?é'lﬁ%éa‘?@ I a first
anyl ol d pl aques, reducing, renovi ng, or clearing

therapgiraydl aiecorpl therapy in crpnlmuatr@ thergpy arecadnnmsuemde«msh mgme separation

COo tive d li.ne, guesterin ubIe
of 10 QPFRILERHG 1§ BT STCARTN T gfedEen SHobt BHsTg: orfd lgpinces.
Whenrfﬁ’er@omﬁtiﬁﬁ@s B AFER Skl @mellfa‘ﬁ%ﬁsﬂe tkH $18P&MR second therapies may be

(bi ochem cal, histol ogic and/or behavroral), I ncl udi ng
contalmdsmdbcrﬁﬂma:mmpmslcmr(d gi,atcompesitian eorpaltlshog b@th@diydrogenated

i T B B8 SESER S P Y GLPRIF G P A o o
or in s§§:ﬁr£t@ lcbRPodifions (ehe adiydensBated e @A 1H] fnb6le iflesiRaiAéd in one

her nmedications required to treat the disease,
comp@rtimxrmdmg acétylsbolingstesase iithabitormadios NMIMIOA, reerptaryintagorinieis
res ion of the disease and/or prolonging survival

Cm“mg?P% f%nnﬁ%ﬁ%@] A "prophyl actically effective

amount” refers to an anmount of a conpound or a
[0052F Obi AfthdedetdM® tRPMrE UEdquehtd) adinthiftF AT neBiis th@CHE Srst therapy

the severity of one or nore future g npt ons of
and sgqopd dhareny ig amogéw@om@namnw adminestergd w he@ntlmﬁ gaparagigajof more

u t|b| v

than até\lhlg é g grélnuf'gg,rs %sp?rlyfeatﬂ obouY\'hny ?»6 fd r}*gé)r%%?jmﬁtes

icuse, |cra esrre
EithertBS fitst &etdﬁﬁ'o\ﬂ@% seCoridl therafp Hiatyﬁ)e%blﬁiﬁn@térewﬂréﬂ Makifitg 288 second
reducing the risk, |essening the severity, or 21 WO
therapzee@se/ OB1E0a! iRGTPaTse GoMPoRiens Whirkimay brcankineshiadhe sme or
seaseﬂmlncludlng bi ochem cal , histol ogi ¢ and/ or
Synptons of the dlsease its conplications
and |nterned|ate pat hol ogi cal phenotypes presenting
[0053plur I Mhe daxetooptrelidd Iefeaﬁd’f&eférﬁea&h?ug b&ﬁ&ﬁ]ngﬁbﬁmﬁleﬁm or fraction
nmul t aneous adm ni stration,” as used herein
thereof thhlahrrIF%SF of theedrug {5 noh immediaice’ ¢. ¥ty confrodled relcase”
e
formuE3R, AR AR JRIEENOALS PATHIEHA Bkt blre dhidBig ¢
dmoqnmnmbbe t han about any of 10, 5, or 1 minutes. Wen
t he compounds are adninistered si mul t aneously, the
irst_and, secon era |es be ontai ned in the
10054 51 ASHipbE Bffony (&1 Recgiga/nscrminlfy eomprneiclpeialiK
accep@blY S AR 3 heferidd Yiat Qs(hc{t $ictodidallyHORrANRE uRillesirable, e.g.., the
acetyl chol i nesterase i nhibitor g /'or NVDA r ecept or
materlahmag bairsbjporaed into & eb@rnat@tm@rmmosrtmnsd(Im1gcr;edao a patient

wito S8 RN e b et S b o bl
manné?'%iﬁpa[n Nt 6@&%@'0@1“5 @991@'c§¥npb§t101‘? BWRIcR$ds bhtained.
another composi tion). 52] used herein, the term

Pharmasadigelly aakptablieicairsry @taxomiermalmvs prdferablytraetithe squired standards

of tox}cgﬁrg?CQYand manufacturing testing and/or are included on the Inactive Ingredient

dlffereglé R%cqw

Guide prepared by the U.S. Food and Drug administration.
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and second therapy in a conbination therapy are
admnistered with a tine separation of nore than
WaBsW#513% nj nut es, such as nore than about anyP6f/USg007/022645
30, 40, 50, 60 or nore mnutes. Either the first
seco d t herapy nmay be adm ni stered

Meth"]dff‘gt é %Wé”%llzfeé Tah ’sgaeggond t her api es are cont ai ned

i n separate conpositions, which may be contained in
[0055f he Smﬂ&o%eﬂh&ﬂ Py aad @%!Fﬁ@l@b‘es desckibb® herb QR3] beltrd to treat,

term"controlled release refers to a drug-containing
preverft gnéviar delpy thegmsetragdior sw devplepment af i\ lhfliwer s diseass én pmmals,

g i t r

such a lﬂﬁmgﬁsu Aé ﬁlunt%tfd [H@ drlﬁ dnlmg%) O\gelggoécgrgt%g td%réet‘ﬁgﬁ 1{nproved
cognitich, RUAFEGH @i(ﬁbd‘lﬁlf@ﬁﬁﬁpaﬁentshﬂt}ﬂmUQ mcmecauamzhabﬁarscmssasb

pool . [0054] As used herein, by "phar maceut i caI I y

accept abl e " phar macol ogj cal accept abl e"

ly :
[0056}yeant Com a@ﬁ%@n therapies that anchugde a&msirwnéts@ pyridgy [41- hlsmp@@nd
, d
anotnet BOEBOTNE Al hcfiners i%6hse Y Sl Ceniea el AP RRRRAELS
preverpiigia@tfor detaying e masanﬂg)ralﬁyelspxgmtfotf Adricirmadediseabl b
bi ol ogi cal effects or interacting in a deleterioys

particylarm#heae GREpinaian erapiee inglygeong @ﬁﬁ@ﬁ%mdgowa{eﬁéyngo 4,3-b]

mdole&ﬁf@ ﬁaér}ﬂagéhtfc 1 éc% abfe Eﬁs ﬁlg{&)?irﬂ%‘ajunctlon with. one or more other
ar Ceutlca ptabl e carriers’ or excipients

compdimde oplhefa@realnlsqfuhht trb:litengl; prpuetitag anitlAn dalraylmg tlod onset and/or

t oxi col ogi cal and manufacturing testl and/ or a
develqpmﬂnaa%ﬁ%sﬁmtqﬁé dissasze: (exge ONRGF BRI &Raety] ‘&ESt‘fIP%ep‘&L@&Oﬁy

NGO PEaDE A ST BT PR, i e

such cémbiretioe thesapiésseaseshl0 b adliterchy dvagsmatgedic{y.gi, doeater than
..[4,3-p] indoles described herein ma e used to treat,

additiyg) éeﬁéﬁtcogwaveérto a%ngvstfaﬂen gheigher Qﬁ&%ra??%ﬁaﬂ@%wes 5??&%% are

expeci.:éfi luusgle&‘n atidn megﬁﬁ%egﬁsgﬁg@g&ate ﬂoﬁ@ 308 TRdbles £6m to

rate In Ex nis wel I~ tol erated
act at bastdn pévathrougir omechanssagthiat diffiers fram diat oﬁotahaldcqujmndsmseful for

Alzhe egsBafseati o oI ETRBY BE § HAYOT RSP QU Tct that imfibits
neurotsY 9€19 S&Rﬁ‘t ?Hiis BYs%bQQnBCﬁfy?fné’lszéc@ dodifreRAOroRNRL PfProvement in
conpound Al zhei ner'’s di sease nay have enhanced
symptamts wth’oyt af c:bacr¢a|se at ceﬂigieathpha\remﬂns fignasmioacetidtlmyinegerasee
or develo f Al zheiner's
i35 01 EAL Foce b EM BBTET hal FgHF L HE B S IRLY JOEeBbIs 4
likely ’f@fn@oﬂ/}f 4 RGSBAL AR HRXEMTIPorh thad oPVEGHI AR |p§ﬁ1c9far &he activation of

pharmaceutically acceptable salts thereof in
Flk-1 by NjEGHTfor is newroprotast ve effes resuaeheuch obig dIJE potein. Thus, the

th [ f ul t ! QF,. .
small pdfee e s ok R e o uRE EeRts 87 &g so phivi
neuroitil S8R 8&utK.€AQditioRAR, He MBUIRLAE B thk €Ot JTRFHhESRASE treating

I nhi bitors, NVDA receptor antagonists or

Alzhemrsrﬁbsﬁ@m asaapmedao@ecpm@tﬁ kisga¢atey thaﬂfethémf)othqr/é’tlhlts?d@er s

nation t

diseast it P mRCSy W75 P TR e R R TR Hirhbohifgiele 87

mechanfigh bf ¥8bn HESHEL fr&iR BERF bsded oPAHNBINSdrIsatidcase dugSidder
therapy alone. Inproved results are
acetylcholinesterase inhibitors and NDMA receptor antagonists).

[0057] Thus, administering a hydrogenated pyrido [4,3-b] indole such as dimebon in
conjunction with another Alzheimer’s disease therapy is expected to result in enhanced
results due to the combined effect of the therapies through multiple mechanisms that are

useful for treating, preventing and/or delaying the onset and/or development of Alzheimer’s
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expect ed using conbi nation therapi es because
hy dro%enated pyrido [4,3-b] indoles seemto act at

WO part through a mechani smthat differ $CHUGA07/022645
that of other conmpounds useful for Al zheiner's

T s e SR O SR
death diaSS&&&adl@éUeﬂW1ﬂ@u€ﬂ1% e6é of shellrbgepardtpyfido M 8¢ indole. Also, a

i nprovenent in synptons wi thout a decrease in cel
combigatiarntherany W§€ﬁuﬂt§nfar1@'iﬁe§ ewatiae ef iMRIAVIMNS &1 Bimpjems since the

effectllvgﬁ]ésp bF Qe ?Jeyg@@@{lgﬁé}g 1951bﬁ8 QI NNBY rec%?? an z?%(/)n sts when

eéur opr ot ec on I's a
dmmlismét@di Hlenadé’dréefse{ &Vdr tifRC HaRpiary hiethdds #r deterin(hg tHerability of
particular, the activation of Flk-1 by VEG- for its

combinaiigripgpise {9 Featetahibize, Aelgy P?‘H@f RFEYNL S¥lzhepmenAgipease are
s3 the small nolecule dinebon is unlikely
dawn?&Pl mI-ﬂ{/Mactivate FlIk-1 as part of its ability to
inhibit neuronal cell death. Additionally, the
[0058]'rag ni €ordbinefiort therapfek aot dasiraldle bredaose d)ﬁthe improvedjclinical results that

zhei s digease as reported in
can bR A iarf OTHARADR (GRTOR AR B o dppescf¢he individual
therapSATRAINIINA He ReSAETFR1Dihe HORBATIARESLGLE U AR

di rebon i ndi cate mechani sm of acti on tinct from
decreasediémsagé asg esduct sﬁb-zlﬁﬁectaasmmathdsaﬂs‘éle dhargrseq. €l'lgis, in some

embo ﬁil%tg oh og‘lfelg ;%%Pg%gse %5%8‘?}2?}?2%8% ﬁ%mra(%:n%plts %ed as part of a

comblmﬁ%'rptg@xﬁ?& @&y\ﬁéﬁ%ﬂ HPthe ‘zllm%um genBAAY GsSHOR ikfvidhdRRIAby. Mn some
conj unct th another AlZheiner's di sease therapy

embodlmeebspme sade pogreatsutherapputenbeanted achiewadl IIsm@hmnaltcr fameunt

ed effect of the therapi hrough mul tj
(e FEEAPEA Apsrapen sy of Lakd ce%lﬁé%mtivagompound

ina ccﬁﬁﬂﬁﬁ[oncm&ﬁﬁﬂl 18 HREAORR bedalyOlscd eNShARRAL thefapy. Preferably,

Al zhel mer’ s 23 WO 2008/ 051599 "PCT/ US2007/ 022645
the uselpf @ sall amountet @hgmea,cemttc@lly ectb{erc@mponnd h:@u]aspiyl anag}uctlon in the

bresult. ig an inhibition of neur d ﬁ% F ﬁnh
numbqre SOYSHIYa FRTUSPEY WAL Of 41 Oﬁé’é"r‘c‘ns‘ §¢ 8‘?8@5895 cdgvith the
compdidi do [ 4, 3-b] indole. Also, a combi nati on therapy
nay result in a longer duration of inprovenent in

ynptons since the effectiveness of sone

[0059hc et yTl@tﬁoihierpe@?@trlas@tlpn iprcmldfzsrasva@ﬁtwwmth@cbei@tngrcombmatlon

therap% :Télu%g gln%? ghs%plﬁe(f %rﬂam‘ Itlgfr Sgucri? noﬁltﬁeg tr i Oglg ﬁé( ?lrsew]?ere in

this di§€Q6%re) arh@iﬁeﬂabag éhe iSnvfeﬁitl(Br’( &aploy $Kea<iurﬁpoziﬁds diebdded herein. For
and/ or prevent Al zheimer's disease are described in

exammanpn@@nhocsmepm tsajreseaav ertanano Yides apiehied of geating
Alzhe{rﬁ @ sbeage J%e }?aoise‘gt 18f 83(51%'ere E(())n\”/n QSII?]%%&]m&?S{%‘In%‘th tllie 1nd1v1dual an

tal ne

effective qhhlo[lﬁt dfcavmm Heaps tHat irlchgles aﬁb o ilon@lhy didpenasd ﬁyﬁridd”(afB b)
woul d be necessary if the individual therapies wer

mdoleg («&ndimebae) ormhagnacgutsatlypeernirbiagpdts sigeafahd @gecond therapy that
1nclud§§ 8’1?6 (?rfl‘frlT%r% ?he?%?x%ﬁbl?ﬁdl@ %Sé{ﬁlf Qr ttljggt &é;ﬁe@gﬁtﬁég an-g/n)lll%ela&ﬂlg the

ower anou

onset ﬂ’(Mﬂf&Oelupﬂneﬂi dﬂAlalﬁ‘dlmieﬂs dgegzeu hdoméeml&ﬁﬁinaﬁi (harpteselflt ifivention
conbination t her.ap Y npared to the_ anount general
providgs agnethnd ofdlgrigating etlﬁfép%iwr spYerEpAEth eéii’ﬂi‘aﬂiniﬁéift%lz}“t’i‘i‘ér s

disease ' ﬁ&\%ﬁ?%B il BELAREY Wi ASRGREP s iReAERbAYAGnY S4Rthistering
a snal l'er anmount

to the individual an effective amount of a first therapy that includes one or more
hydrogenated pyrido (4,3-b) indoles (e.g., dimebon) or pharmaceutically acceptable salts
thereof and a second therapy that includes one or more other compounds useful for treating,

preventing and/or delaying the onset and/or development of Alzheimer’s disease. In one
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(e.g., a lower dose or a less frequent dosing
schedul e) of a pharmaceutically active conpound in
WESAUEP on t herapy than the anount general | yngléI@ZQO&OZZMS
i ndi vidual therapy. Preferably, the use of a snal
embocﬁmglﬁnEheﬂ{res‘%ﬂ%@@r&ﬁ)‘ﬁtﬂr%hés\’a REtbl 8f ﬁﬁ%@llﬁg Ghe §§Hl\’£lstlrh@0f an
reduction in e severity, guency
md1v1diml dtalgnosedfwmlnﬁlzhclmm lsehsawesoefpmmgsadasmstcrlag Enlthvwndnvxdual an
t he res i nve %lon

Th S,
cffectyF GOHRLIE ar PEERY B HEHsEn e TG QGBS TRy o (4.3-0)
indoles '@@g a@fn%on)s&cﬂhaﬁﬁaéehf?@a@ly%%éééﬁét@@&lt‘s Ahdrt an@ra s@éond therapy that
nfrary of the Invention™ and el sewhere in
1nc1udd$ gid @rsuore .othin eompolruid sisefhil fonéreatmge ptewomtn@qmldﬁy dtlaemg the

conpo s descri hed .herei,n. Fo
onset GHTAIENERPIERTL AJELRIDRT S FHEASH: oA e bt 568t Byention
pmwdfeg Mt ofAnBARIAEhe gum@ SRRk éffhnfindﬁaidh@l% dérﬂ)s&?@fﬁh

her eof conpr|5|ng adm nistering to the individual an
Alzheeﬁefréochseaee compprisingddnzinisierigg to theriagiyiduhln dffectivelasownef a first

or, nor dr ogenat ed ri do 4,.- 'noe e.qg.,
therapgthA) B8 oS HERte DR dearieg Patide (R 3bh B8lss Te ¢ iisbgp) or
pharn@E%tn@alﬁeg&EﬂaBlQ QLI MereBPind d é’é@bﬂ’cﬂﬁ%raﬁ? €ha ‘Inc'lfRfe@ oﬁé Behore
onmpourids useful for treating, preventing and
other mmmmdguseﬁd fontmeating amayanting endbogetaning tfe qasqtiaed/itver s
d ldi ?g IZEQn on,e nbodi nent, the present invention
evelapmenf oka eﬁ? decreasing the intensity or
severity of the synptons of Al zheinmer's disease in an

[0060] Ndi VindisealemMoQinkeéhnt, dh@pRe&R thvehiibh plozides FeetifodifsRR Mg the
conprising admnistering to the |ndividual an

onset efdv’erciewlepmmmft/\l@lnelmef b disease hremamdl\tlmﬁl whads eqnsilepdeat risk

on dr ogenat e yrld ndol e
for defifinfiBE AzHSEOIRRAE L PYI Hdividal ibod A fort Fyifty mepbers
have RO IZhetRePHdistdie bRy iddhadudl M‘Jollﬂgﬁe@ﬂﬁagﬂoséﬁ)ﬁﬁaﬁ)mgﬁi genetic
conmpounds useful for treating, preventing and/or

mutatiga lagspiciagedr wigh Afrbetmerisdlisnasa@omipoipine admatistayinghie; the rndswdual an

effecthlf;[%lrengﬁgt oflarhrtsﬂ%erap%w)t {HCPU%IC g 65(%'91'1'1(5) gﬂ\)’hj§§g9€l7té(?ré§fﬁﬁ)5 4.3-b

sent | nven 1 on

indolek (&£ € ahebPn} &%Iﬁﬂﬁéfde\dﬁ&alﬁyl aﬁ&pﬂibl@ﬁlts itéotiadldalsecond therapy that
di agnosed wth Al zheinmer"s di sease conpris

includggipnagraneseiothyr compeiends wgetyl fou deating, peeverting ar'g/oaﬂlﬁlamng the
onset %rgd/ Je%l%%mégtegf%%}éeu?%éSl{%%lsgd?r? 0 enegnt?déd.nggﬁt, tclﬁe I#2'5‘«.?35(%1[11t)invention

rogenated pyri ndo

provides a pivdlicuasialdtayiral thy ofee efi/ahdee®phicat éfhelzkRsamerndisaase in an
second therapy, that. includes one or nore other

lndlwé%ﬁlrp\él@nager@gealm predispased i davgloppigetighsimsy s disgasscomprising
admlngs:?g tg ghet IHSIVICRQF%)Q%G(/Q EmGQ%t%fQWBer% {Nagiﬁ%luﬁ@{ Ol’?é or

I'n one enbodi nen present fwent i on
more lnrdwgeﬁie&d pyried (8-bpindeltsdingi, digndboe) mtmiarmyceuﬁcdliyfaecqﬁable
an i ndivi dual, di agnosed WI th Al zheinmer's disease
salts theserfrand jarsgcondriheraiY et igludes enseorimRIF gt spmpgpnds useful for

treatmg]c fn%%dtl yg%&] Hélagfné ?hé; éﬂsgtf)an &J??Egt?é’prﬁ%ﬁtof 'An%leﬂgéss f8%se. In

rogenat e
one erdlbcnimlnem) tmmrespmanmmutplrmdiésw raetheqbbﬁdbdle;nsgtltesmsétané/«)f

and a nd the y that j.ncl S. one or ot h
devel%&?abaﬁéﬁzga@eﬁ JidieHe ipegdn ijigua ﬂ%\ﬁsmmw@te R0 ABFormal gene
associgtl%g gﬁglgglzhélﬁlepg AReadNP%60%n AAPELARGE M prefenNrERELABS aki/or an
ApoE4 allele) but who has not been diagnosed with Alzheimer’s disease comprising
administering to the individual an effective amount of a first therapy that includes one or
more hydrogenated pyrido (4,3-b) indoles (e.g., dimebon) or pharmaceutically acceptable

salts thereof and a second therapy that includes one or more other compounds useful for
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[ 00601 In one enbodi nent, the present invention
EYOVIdeS a net hod of delaylng the onset and/or

SIBHMBnt of Al zheiner's disease in an indi V§IRP07/022645

who is considered at risk for devel oping Al zheinmer's
treatmg &%@é@mé @ndor délgy A?ﬂ'levdrﬂé{‘ﬂnd)‘@i‘ der:1&Pifer? bf APARirh@ M di¥ease. In
mbers “have zheinmer's di sease or an i ndivi dua
varlouﬂhmbh@mebéelf natitbeglsof delaging b pnsgt of Ayleheimer’s disgasgt themethod

oci ated wi
delaysZRRERI N H OB PREGR P & LT EBRP L AmRam? of the
dlseaSQfoné1 ot hlo%é cdhflicaBYnd mhe tiﬁédsél AR/ d8e OF mMBRY iBtermediate
hg;nated pyrido é@ i ndol es (e.g., dimebon)
patholomi netypastiresghligg U@pteablloemsaﬂ afghe diseasef and a
second therapy that includes one or nore other
[0061]32?2%91%91% ﬁ%gglﬁ]egé?ﬁeaé%%% irg/gml(ﬁ\r olg%sﬁ%é Qgi gﬂ)g prevrentsing
Alzheﬂxﬁéi&aﬁﬁasd in agriedieidaaidvieitgenétivallp pasiepbsddny datdloping
provides a nethod of del aying the onset and/or
Alzheypsy s digsagsnr who laszanted of apmaragk generpssgeiated with Adghgimer’s

I
e

to the indviduluakffadtivefahfeihi yfta furspthetap fthaa iddludes ohdﬂ er ﬁhp;e t hat
i ncl udes one or nore hydrogenated pyrido (

hydrogqma@ﬂ@yrle@ (443-b) mch@kegéﬁg gimghen) ﬁb@wm@anwlya?@é@mlaﬁ palts
thereo? gn& £sd §eco ﬁ'l%r'ap?qgat el r(l)qe %,Pﬁ{ ?eo(%h&hc%'ingoﬂﬁésl{gs%ﬁl %l"e(reatmg,
e o ounds use or treating,

prever@fng\éﬁﬂ/(ok ﬂgaﬁﬁg/t}ﬁrorféeﬂ aididevdiepraaf of Adeidimer’s disease. Inone
devel opnent of Al zheiner's disease. In

embodimgate theensgsent lnéerrswesﬂé%\tld¢5rw@ﬁ$lp6 af mez«mthéh%lomﬁét #skorof
develo ﬁle?i%pglz}xggqe?’@% dslteelﬁgg/ i dlgiﬁﬁglmg%i f&gmﬁ’i&l R rg'g'ﬁétlc?lly

In an avi n or a

predlsg@ié& to da&ttqjh@ Althin’(dﬂ’s/éllskh&’I d’diﬂ’(prsmil wladsistefiag ¢ the atlithwdual an
P nutation, presenjljin nmutation and/or an. ApoE
effectlwf PRPRYt 4 aehriheB thabinclydenons AGAYS o dipeeppted pyrido 43-b)

1ndole€h%$ (elélh i aPﬁ) gl p?l??ﬁfceﬁl%'ﬁm 'aééé%%bléfaﬁﬂk F}Iﬂe?éoef fah ﬁg st@nb I?ﬁerapy that

an ‘effective rst therapy t
includhs’lmiel.m‘eﬁore oehed K:ompmmels hyefnbi@e rastag, pyeverdmg(ahdBrdylaying the
ol es rmaceuti cal |

onset A ey Flopag ol e BER e Jp:aps veraon, b GoRprives the
manuf%&é%ﬁfjg‘% Org&;l@a{ﬂ 642@%9 HBaSSit atf Rk nfetn i) ezg ] BEARERR/or

treati'ng, preventing or
preverdimigayidfog delhﬁng tisednseinat/develdpmentay #enticiroér’ Ml izéase mea hgman.
di sease. vari ous enbodinents of met hods of

del ayi n the onset of Al zhe r's dis t he hod
10062{jc) oyla RO eanimedal 1Y St s chaahe SHrCHITER
includ@f8tGhpAaNdAh@basey iR aHBnOdr dchifity OF e?c%ﬁ/?&)ollﬁ@@z &lan

nore conplications of the disease,” and/ or one or nore

acetyl¢huhecstadseamh1bltpataﬂmt)@QMdeﬁnephmmmmr or as ecrettylnlg)lme receptor

agonisti SR ECert o precgish o HURRE A0S AR B aloghplaaue

a PDEBMiAY81éd RPDEA iARBItIE h nfordhBRS KX dd3e Ahibifs] d/VEQi?F' erBﬁl a
i s geneficall predlsposed to devel oping Al zheiner's

trophi¢l groendh éacor, hetsvatorna HAl EU)l)dr"r -yshiorylases gémtetor an anti-

ssoci ated w zhei ner but mho h
apon et AN e R anfioe to AP Ahist SR R,  hetivator of
an AMIOAUHeSHl @thinA@ reéedtdrhesdro@hiv fﬂHEﬂlAa’ec@ft(frEa@bhl‘éﬁ ad6mtoin 1A

of a first therapy that includes one or nore
receptor antagonist, a nicotinic alpha-7 receptor agonist, a neuronal L-type calcium channel

modulator, a 5-HT4 receptor agonist, or an anti-inflammatory agent. In various
embodiments, the hydrogenated pyrido (4,3-b) indole is dimebon; the acetylcholinesterase

inhibitor is Aricept, Exelon, or Razadyne, and/or the NMDA receptor antagonist is Namenda.
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hydr ogenat ed pyrido (4,3-b) indoles (e.g., dinmebon) or
Ehar maceutically acceptable salts thereof and a
WO2LBHF1¥Rer apy that includes one or nore ot hePCT/US2007/022645

compounds useful for treating, preventing and/or
ComplGARtbGsd AShORRRIoddNE REindRHPHRRIREL FBimAhadR! KRS afd

arsedse. 1T'11T 0Ie Empodr 1meTTt, nme prescrit 1 hnvertn on
Inventisr3\Dislessea Heedihod of preventing the onset and/ or

devel opnent of Al zheiner's disease in an individua

who is not identified as geneticall redi sposed to .
[0063hevel T)lﬂfl WWagW@ithgaplgs sg@g@éleégﬂﬁ%pg&fﬁore than one tLerapeutlc
agent. Ofﬁ@awﬂlgéti({ﬁﬂgérgg%g tﬁcﬁg{lﬁ%&’ﬂ 18%3 eag@ (%:élﬁi;eraﬂ%'ﬁl\e@olé‘g&ﬂﬂlhatlons
describadlicogienag.ebly paledtihg opd oBatoye camgtnind slefoeibgd pndkir neblorayling
3 or pharmaceuti cal cceptable salts, thereof and a
hydragss e PYRGA Ay Rates TPTHSe B 6T AEereRy " #B @ng PROTe compound

. ke i ng: i na- ”
descrifQfBORPGR BRhE cdrbou R 0in PSURDY oAl Bbrapy.” For
instanck, steacenponnd denabeninadyi lerselected fromh hoder clonpradsgs hydregenated

) nufacture of a nedicanmenf for use in.any of the
pyridofhdchiindelendrise i ghurst fHegamn, ﬁ@g sormpiged Wpﬁ%@% RP$ Agmore

/ j . :

comp A AL A9 BB SLaRE Bl s na
secone obatlitivenat ey Znlt iofecodrezealtbater cvattd®on thdrapysmep milude two

or mo%ﬂﬁégggqﬁcia%g%g.d%?%qigg igcjﬁf‘gapt(ygc?at&_ili’chg e((;jlnseecsc’)rrgptg)ﬁn(il ggslil:plbed
under %er{eﬁhflig ﬁg%«lﬂﬁg&ﬁfﬁﬁﬁ'rﬂdam,ﬁi)}i%olesafor use in a first theraFy” (e.g.,

butyry sterase i1 hhibitor or an acetyl chollne
dimeboraptme or ayoecehpounds MVIDA same eptlifferean theyoalstlass am determined

i nhi.bitor of anylaid, Al entide qr anyl ai | ague, a
by mepRa ARG Qe BESENen iedieetine “EomBT A HerBl tiesand or
additiehrl{algwépgm EachVEeh cBm8inalifn istesdritRBMefeby tOWMeRah@ekRht asdf each

activator, a HF prolyl 4-hydroxyl ases inhibitor,
and evary eombinataqgopere speci ety and andividudINitedy dror skarpple, a composition

anal og,.. an ADNE oni, st or anal o an.acti or of
may CGRA T Jes RGP AR NETE I LA B P T ab A Bresp and Ngeada and Belon.
receptor agonist, a serotonin A receptor antagonist,
[0064E Ni CRdri ALl cathpiimd Tisfed (RRYPby B9@NaRle, ¢ 3., NakieAd? lsuch listing
_ -type cal cium channel nodul ator, a 5-HT4 receptor
intendg got instudes theghemival entiy pathggcdysinggdient andphagmpesygcally
emhaodi ment t hydr at o - ' le.i
soso GO AC S B QRPREL BN AR T ol PR S
tradend¥nke C&Mpoubdeihanare ddenBaaad vnBioe @i ddlent tb i INMIArddesané e
. antagoni st i s Nanmenda. 26 WO 2008/ 051599
Hwhwptﬁnfﬁm@©3¢022645 Conpounds for Use in the Methods,
Combi nation Therapies, Formulations, Kits and
| nyention ,S,Gl 0 rei. he conbi nation
Hydrog TR p A RRES URLE P Il e Than one
t herapeutic agent. The conbi nation therapies
[0065P es crvben réfedefstttoamghnidekiddes @l rhoiatias Haabigea specific number of
conbi nations _ descri hed herein by sel ecting one

carborsyis mgde Wikt 6lsAdy slated othsawisgniy iinrteerid% éllﬁg%ﬁﬁ]@ isomers thereof. For
IOY4LRYE; QL& by PlidoBARY §7a {-Blityl SErop P a@ndibéeitn-propy!l
exam‘%‘ﬂe‘?g%" l%gltrlllggsolﬁ-émg r’%[r:r% Pgtyé 5%%0% g gglgtg 1rJ i Eré)g 91u ngiée lrléiffsl%lepmp Y
and isbygaplylng " conpounds for use in a second or additional
therapy.” For instance, the conmpound di mebon may be
[0066]Sel eC{"}?edteIrrrl le]ky ’qr?tgn shaendr}relc gcliens inegx),/ fan ee'?iagrecgclic hydrocarbon

structures and combinations thereof. Preferred alkyl groups are those having 20 carbon

atoms (C20) or fewer. More preferred alkyl groups are those having fewer than 15 or fewer
than 10 or fewer than 8 carbon atoms. '
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pyrido[ 4, 3-b]indoles for use in a first therapy" and
conbi ned wth any one or nore conpound or class of
WESHIFIRIS descri bed under the heading ° conpouﬁ@g/qsé‘?‘mozz645
use in a second or additional therapy." It is
ecogfy t t
10067] 7 rarte Bt ler AKTPTRIACKY Y RARRY RV 1 I Lt A
Examblﬁ@ biildeveo ik yLgopaindude sethyhethyl usrdpyl, isbgropglatlityl s- and t-butyl
drogenat ed. pyri do[ 4, 3-b]indoles for use in a first
and tl}?ﬁ%?a[pfwer @Ky is a sypsehobalyLand one or more conpounds of
the sane or dlfferent chem cal class as determ ned by
[0068]TEC haﬁﬁétglﬂ @Ptﬂeﬁaﬁ‘s ﬁ\ﬁandﬁﬁ%fé@&ﬂareﬁ%é ca{rB&ylaﬁélngﬂng of from 6 to
conpounds for use In a second or di ti onal
14 carbbe napys. Havigersimgle Hing G pleenyHror malltatds comdsesbdrrm@ &g 1,0

t a each and ever conbi n wer e
naphiiy) B RRRGAhreh o e ST Tt B4l PeRGTER g e o
benzoﬁQiHHﬂ%et b 4RYZxaRS3@H) Bhe ILITERAA taNckeNPIERARY @xg/ﬂs includes

Ar'ecept or of di mebon and Nanenda and Exel on.
phenyFand mepbthytonpound i sted herein by tradenane, e g.
Nanenda, such Iisting i ntends and includes the

R B R R T i
carborln htmrfs%gd 1 Qo QUHERPIHISHs SRENHES BEM Ry Yerl Hﬂﬁfgeﬁ B&d i @dthin the

tradenane; conpounds that are identical to or
ring. Su@d@pﬂ@mmyEgntoupfocath@Vb rsingte ing@enayeidst e fuiyicouudealdiple

condeﬂge riq?‘;ts en gffnéip 1%&]? &; (88@5{1 V\ﬂ’é%\'“}?lg?% i%gzg'ltygrsesifdgés include,
eg, ugrca%ll_yp VR&nJU a0 ﬂl’{mpﬁéﬂne‘% tH]@k’él?Q fiaS S¥enkzingidiroIAET
carbons is made, unless$ clearly stated ot herw se,

qumohmyh laocanmslmal Ipygendmyls pyraziaphtsteazelybargopyrazodyl.

exanpl e, "butyl" includes n-butyl, sec-butyl, isobutyl
[0070?2 g ptr 'I(;lgey CYIL "‘GrGEJé'? p%kers e ?#}Eﬂ‘ﬁ? kleVB{CR Bi{ élﬁ/& %qeta is attached to the

parent shekuekesialah sl restiuen ERediples afey&hm phesiehg baraohe like.
structures and conbi nations thereof. Preferred al kyl
oups are those having 20 carbon  atons (C20)

or
10071 eyer Thayisre “heteroaralled” aﬂfqzry fo gresidys impbi Cﬂﬂwdgeéer%wl mgiety is

aachi e bR it e el BRM eSSBS Tl M BT AE

pyridihgibtethyll gweimidinkidiiyl aed éredikeo al kyl groups of from1 to
5 carbon atons. Exanples of |ower al kyl groups

100721323' ? idﬁqﬁgey{ﬂ r‘l‘g%ﬁéfat%q%lqtqrﬂégﬁ Lv€€ ?%P[lg% r%@YQ@f%lb%\@lawwre
substlﬁJtéW\Lvrth Erggplgt o Hﬁ)sﬁﬁﬂ'eﬁ?s s‘”i'l'éHla? e%ﬁtlgg s%léc%daf%d'ﬂcar rggﬁ&ﬁglsting

omati ¢ carbocyclic group of fromb®6

of hychbxmnlldya\ailkmgyaalkmygl aék)myhgn(lmo aryl, qneoxyl,)hab, nitrd dnidineno.
condensed rings (e.qg. napht hyl or anthryl) which

0073 OSSR LA Ly 90 B B RS S B i
with ffdh€ 1td B ubdiheh&! sRH Alrdiduck BALHE FomAhe B)up@Bfkisting of hydroxy,

napht hy
alkyl, alkoxy, alkenyl alkynyl, amino, aryl, carboxyl, halo, nitro and amino.

[0074] The term “halo” or “halogen” refers to fluoro, chloro, bromo and iodo.

Hvydrogenated pyrido [4.3-b] indoles

[0075] Compounds for use in the systems, methods, combination therapies and kits
described herein include hydrogenated pyrido [4,3-b] indoles or pharmaceutically acceptable

salts thereof, such as an acid or base salt thereof. A hydrogenated pyrido [4,3-b] indole can
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[0069] The term "heteroaryl" refers to an aronatic
carbocg§llc group of from2 to 10 carbon atons

WOSZBREr oat oms sel ect ed from oxygen, n|troggﬁTﬂﬁam7mzm”5
sulfur within the ring. Such heteroaryl groups can

be atéﬁ%ﬁfdr@ thHQ b£3 1] RiloleSorDharrpielGdHly At cdpibyd aan%ereof The
condensed rings (e.g., |ndoI|2|ny

hydromlamdtﬁyrldn% }-b] ﬁixh)&qactmlsmfbdvehmb)ahy Ipyn@s["dhb};mdole or

m.daz ridin
pharmerfiHGessre Teksallbgr 1% biPeR bR L8 iy indote compounds
can beoéﬁbﬁﬁbfeﬁ)(mth 1 ﬁ)@#ﬂb@@ﬂubm | alth@ﬂ%ﬂ ﬁﬂsqbﬁiﬂlted Bydh%éérﬁﬁ/éd , pyrido [4,3-
tetrazolyl and pyrazolyl 0070] The term "aral kyl
b] indolefcempotimdsar mgdnogelmtedwpyMﬂoc{H 3abi indglé compairyls wgth more than 3

attached to the nt cture Vi | kyl .. .
substi e st rRaltar SUBETE S hEA Ay buhererios i o ek,
lower &ﬁ% Ja}auI,E ehét&‘bé?alﬂ}ﬂsﬁﬁs‘?ﬁﬁt@é kdtkroaf B! SibbtRuid aBdk A YUsd Halo.

eteroary moiety Is attached to the parent
structure via an al kyl residue. Exanples include
[0076F ur arBdrrietlantydrogepated pmﬂlmﬁﬂﬁyb]) inslptes araéxeyipdifing by ahed
F ‘b e |I5%_ [0072] The term "substituted heteroaral kyl "
ormylag A A0d By 1ot eroaryl groups which are substituted

with froml to 3 substituents, such as residues

sel ected fromthe group consisting of hydroxy, alkyl,

al koxy, alkenyl al kynyl,  .am no, QJyI, car boxyl, halo

nitrB>e . o %}r fhe term "syp#tl :

aral kyl ' araltkyl groups whi

substi t

1R1

T ected from the grBip consisting
hydr oxy, aIkyI| al koxy, al kenyl, alkynyl 1 no,
aryl arbox I haMo nitro and- am no Th@

where' anﬁ §F‘1€<‘é¢ frp| tb@g Siqup cansstingtob afkyl;dewer 6élh>rl @iﬂ@ araHfYén% Is Selected

from t@o g_ré)ug%gnmgl}%%fglgg{bﬁgf q\r:ﬁf({/l' 398 s[lg'stl:i?’ut?(%~I h%&%g [a%ﬁ{rﬂ] is

’he™' s i nati on

selectédd@sraphegroapdosidting ofl@gdropsie dikygiewer dlkyd landhalo.
hydr ogenat ed pyrido [4, 3-b] indoles or

100776 TBronpaaaaion R SS/RYoRich as i) Ao R ou comsisting
of C;- bls'aﬁ(yp]clb @}'& 1°(§5nc%§1k¥pc§®§{u@ﬁlé29@m%@4 WS20Q P 2588 A1KyI,
Cs-CsﬂhﬁlE @&ﬁiiﬂk)d,a(ﬂlls-)ﬁzmlkﬁpfl&ﬂkfdkﬁahﬂ (i Heyakkyt. . InKime variation, R' is

9SS, B! 0.4, Bl 1l 3, L2, 9 8 o
consmf\ﬁgsptj’i@zﬁg siact d4£1ﬁ§19@£ -C, 8, fmdcgwﬁﬁ f@zﬁl@l' g | Cy-Caalkyl

fe compolnds can be substituted wth
3 substituents, although unsubsti tuted hydrogenat ed
[0078pyr i dio dné vamattqn R dod sra&@mbmnd&yb gronpdimgenedriagon, R is a

o A4 e gL A CRTEER, WS Pl 1 °

substituents include but are not limted to al kyl,

[0079L0we I Innk Whriatdr2 RK Y4 methAQL ehQae ahkatlon, RY l?ssettlh)tlml@éine variation, R'
et er oar al kyl substltuted ar al kyl , and halo. 0076]

is meth’_drqu&lYIl aln %W@g@mtl?e ds Wﬂjy{j@n onl araliv,ybgrpup R i e
variatioh R Pis ethy‘i2 gr gﬁ/ artaﬁ&l gro%lg anh A ben%nd B: R3 Rl 3 Rl

[0080] In one variation, R' is an aralkyl group. In one variation, R' is an aralkyl group
where any one of the alkyl or lower alkyl substituents listed in the preceding paragraphs is

further substituted with an aryl group (e.g., Ar-C,-Cealkyl, Ar-C;-Csalkyl or Ar-C;-C;salkyl).
In one variation, R' is an aralkyl group where any one of the alkyl or lower alkyl substituents

listed in the preceding paragraphs is substituted with a single ring aryl residue. In one
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N N I OR NN 12 Alz Bwhere R is selected from

t he conS|st|ng of al kyl, |ower alkyl and
w4l F59 R2 is selected fromthe group consi ECTA2097/022645
hydrogen, aral kyl and substituted heteroaral kyl; and

varlatlaﬁ R 5is an @bk oy Wherk Ay Bc¢he ark ]571 Stlower Qkylrkilﬁﬁtﬁgaﬂs listed
ky | ower al kyl and halo. [0077] In one variation,

in the RreCf:@hglpkrygrapbm@ifulélgerahbﬁlltqul Wstélaeﬁﬁéﬂ growintetgnd’ }QQUQpAlkyl or
5 f C L g-C 15al kyl, C |
Ph-C/ ATk a?lkgﬁ Coé‘?il%é 1@%"%?%&%‘ Rt Wi - Goal kyl |

4- C8al kyl, C6-Cgal kyl, C6-C i 5a| kyI 015 C2oal kyl ;

[0081C 1- QngoKyHe vafdtiénsi for Rﬁaﬂekyﬂendddrandrhﬁre‘bglrcl@tlydesanB'ed tche
aramé In one variation, i s Jower, al kyl suc
Ay

combiged Pkije vadpdnsstated laf-'rhw i Pgraéléd{ tho pamdses i sacafand every

B T e T L

is a straight chain alkyl group. In one variation,

[0082R i SIndonebaamtdie &’ & Ky In grioupiatibn, RAne an arallafl igtoup. R ohs
a cyglic alkyl group. [0079] In one varlatkon R is
variatigas yis a supstipted ggtieyogfqll@ﬂ grup. jla oge Ngiatiopy, oﬁ;ehydrogen or an

aralky@foiugt anﬂlh Vglatldrgﬁng% }?ﬁk ﬁ%ﬁl OE%EW)SSUS!&; H&@l@‘éﬁi‘i%}@%kﬁ.ﬁ In one

variationgR* nsahlaﬁdlk)drg,roﬁ orlaSsubtthyﬂeddzEtemraﬂkﬁl gedp. ot OlhEpve&mObn R%is
as_benzyl . [0080] gng vari at i is an Elr al k
SeleCt"gjr%Ql‘B thg gFOBPIéOWHngt"lf HATOgEN, jag as@xkﬂrgmwn drgagitu er e

f the al kyl or |ower alkyl substituents
het ?{&Yk ' y y
erero t g %the precedi ng paragraphs is further

substltuted with an aryl group (e.g.,. Ar-C 1-C6al kyl,
[0083)Ar - C Ib- @SahkwomR Nar@ralky@rﬂz&lawhyﬂe)li cahfpe @ng one of the aralkyl

groupy fted Fos W apfis. ' ekt bRV S A iR et o REis

separa@é’l?ﬁﬁdjinﬁ%&?a'l@gfs%ﬂ%rRé substituted with a single ring
aryl residu In one 29 WD 2008/ 051599

PCT/ US2007/ 022645 variation, R is an aral kyl group .
[0084]aher elnamg veriatias, RE frea wblsmutedrhetemmalkall g@up shese the abionl moiety

t ed t h t her
ofthe IG5t B o SRGFNOGH BRI 5ich asthest Tets gy for R
In oneC\farlaﬁ’JSh RE-1£3 Ahbsvtute et &eoaralkSalvkitle)the hdlerdRS 1 Fﬁfubﬁ% sBtituted
R benzyl [00811 Al of 'the variations are

with 1j tnt3e(E11d@dal&hloFUh€trtews @ 2a0-methyéSemiridatethyd). o one dnlbatm@dRz isa

s Qo DS PR A BB R PR 53 et
group@ NG dR3 vRARorS RE & 4 subRlituyedaeebrodislikyl goap WheleirSthe Reteroaryl group
[00821 In one variation, R2 is H |In one,variation,

is substijutagh withaunk Jowesrabioy subsiitusnk Invanejvatiation, RRs 3 subgtituted
hetero?l}sﬂiﬁﬁ'tl g%ol‘%%etlleelh IR, ea}o%%'l gl%r ? 'ijsosubgtn[ufgﬁ%ﬁla&{eaé @;balk}ﬁz
ydrogen .

one varl a

substitugnt YA oag edihaﬁon;ﬂR§ isbﬁdubﬁtlﬁlted hbtet(%famayl Fréop w@d‘rellnnhe hé&teroaryl
one_ variation, R2 is an aral kyl group, or
group &y, Bibsttpisdarith-eiteaar dup amethy! ggeupsp In pre iationr e P SHDstityted

heterohlsalkyl group wherein the heteroaryl group is substituted with one methyl group.

[0085] In other variations, R? is any one of the substituted heteroaralkyl groups in the
immediately preceding paragraph where the heteroaryl moiety of the heteroaralkyl group is a
single ring heteroaryl group. In other variations, R* is any one of the substituted
heteroaralkyl groups in the immediately preceding paragraph where the heteroaryl moiety of

the heteroaralkyl group is a multiple condensed ring heteroaryl group. In other variations, R?
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sel ected fromthe group consisting of hydrogen, an
ar al kyl gr oup and a substituted heteroaralkyl %r oup.
139 6

WPRHBYD one variation, R2 is an aral kyl gro8pTi{Hé}08/022645
R2 can be any one of the aral kyl groups noted for R

. t [ i atj
s any R e PR BE L UBTE 005, BUSREE SR Pl en
wherefth¢ héteroarklliG8 Aibidti ingyricel gdub@Py). R2 is a substituted
het er oar al kyl group, where the al kyl noiety of the
heteroaral kyl can,be any al kyl or |ower alkyl group,
[0086k uch lanervagation, & duo-&5bviePYo¢HR:- Amexmerls af # sempeiind
. IS b het er oar al kyl where the heteroaryl
°°nta*§‘§‘(%d%si%§°§é*2§% ‘H%’?’gd with 1 to 3 Cl-C3 al kyl
substituents (e.g., 6-nmethyl-3-pyridylethyl). In one
[0087)ar i alniowe,vaRatiors R is Iswdesdent Ui ethehedriations, ®>Ky hnygsrewd the alkyl
wherein the heteroaryl group is substituted vvitg 1tp
groupgnoiad anR a@pmjé@e samg agpkeagh and eY@H alkgb variatign listed for R is
separa%éigﬁﬁd ¥n‘d§xﬁ8’ua@l 4R1AGHARKYin MORUP v MIRLA! ﬁ@ {sGhaPEBL P AV dne
gr U{) I's substituted with one | ower al kyl
variatioupR? isthydrigen bnaaikyMavimt iname vRRatien, & $4kbk4lo brslésll group. In
het.er oar.al kyl group wherein the heteroatyl dgroup.is
one vagigtigni ¥ ip BOTERTOGhBAlRerass: 4p Ry varialigay {isarleete] fogribe roup
is¥iftk bfhy 0 IKyBarfd St dridtvaHafiG R° GaBA! thYdne YaBstfon, R is L.
ConSlSV\IE%PeP% t%eﬁe;’e? oary group ids substi t ut eéllevvi th c?ne 19
In oneovaritation, REtiHY| Iyowagsiatibm, Rie Glari ation, R2 is a
substituted heteroaral kyl group wherein the

10088 Gogsih A Rerili Vapafom o aied pipige BB ndpled?2¥-Bimerny
5-(2-(5Rsiy11ub R yIRIE1ORS Bl Kiktraldf PSR EL-pyRidole3-bijiaBIdioph el Y
precedi ng paragfdph where the heteroaryl noiety of the

pharmaetuticaldy adckpthblgsaltither®fa single ring heteroaryl
group. In other variations, R2 is any one of the

0089F 2 o ALSRIRIAL ) HRHERah i b TGS Fdcusany
acceplabR sBR QERAT, aTHiMH ard &Ry kfiown 1 tHokPbLskEIP @B aRd The ng

heteroaryl group. In other variations, R2 30 WD
pharmacogicallyl SSoptRgT susPincirdo prgnBcettisaliygccopieblfacidiselts. Examples

ubsti.tuted heteroaral kyl aroups .in t i I at .
of parf R b S SRR U S RARR Bt S 8 ifrptorie
salts. @ RYhrtidilar gardddidn ( thY hydio8&edd Pyridone,3uslih@dlé B pHagmhdceutically

An example of a co

6- - 3- Py-éCHz) 2-. C ound
accepigblgtsalt of Ag-dimctyhdi(@t(§-mashyr pyihyDethobsz .41 ntetypleydro-1H-

prid 5D o 3 IR L S IGE SRR Bt

1H-pysidept, ®b)ihdolediydanbloededinbéy)l variation |isted for
R Is separately and individually listed for R3. In
anot her vari ation, a hal o_group.

R3 is g I n one i
0090}, 5y i aRartienlandydragengiad sydde-df- o) sdelas car slsp be Apscaihed by the
Forrnt}iggl')%rr!bg'?he uFa ‘%):hal o or alkyl group. In one
vari’ation, I'S hydrogen or a halo group. In one
variation, ' is selected fromthe group consisting of
hydrogen, alkyl and halo. In ope variation, R3 is Br.

IrR3one variatio R3R|1S l. |R30n variati ga,  RRIs F.
| N Owg ovar-att R3is O. ﬁ'l Ieb’zN
7 I s da
& 5 NN 4
N 1) N )
R R®

[0091] For compounds of a general Formula (1) or (2),
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[00881 In a particular variation, the hydrogenated
8 rldoé4 3-b] indole is 2, 8- dlmethyl
W82008/0650%et hyl - 3- pyri dyl ) et hyl ) -2, 3, 4, 5- t et r aR§HUS20PL022645

pyrido[4, 3-b]indole or a pharmaceutically acceptable
SRI §&@ﬁ§%ﬁ3,3&@3@£ Jhenoydr agapag.ed pyrido [4, 3-b]

i ndo es can t i€’ form of pharmaceutically
acceptabl e salts thereof, which are readily known to

t Rbise HoPhEK4, lor bEHy BePyatCH2)The phar maceutical | y
acceptable salts include pharmaceutically acceptable
agkd Exgnpl es of particular pharmaceutically
g EE){:@é)él % include hydrochloride salts or
dlhydrochlorlde salts. In a particular variation, the

in anyltoebASB0A LE theRBbldlsubsBudntd] AlllsdesiBleicdmbinations of the substituents
phar maceutically acceptable salt of

of Forpus di) aad E%Marcscc(rmemmamtahypecaiwﬁhlm@wpdealmpmpozn@s the sarpe as if

each sglg%ea%ﬁ/dﬁrgglﬁ/w a]5 ] do I\Taéetr%y%tecgg hérrgy%’i na{n% 615(?0(§1tein%latted are
the coftipbatlsBt Forrhulah( P)/(Sﬂ (QP [vAth3ariy] detioh & f Gh@&ﬂrh@ﬁ:fﬁo@flbﬁenmetles
di nebon). [0090] Particul ar hydrogenated

from tfagl pubgHUENUgraupsy l)sterdrﬂb@lvese gamvhgresly iseregenie rGlbe dnippe tvpgation,

% is E&Eﬁ; gg%ggﬁ 33%/?' m) 1(52%) ZC'% Jofg%)rg% wEng@ erresents -

CH ,K‘bm{}dﬁPQf(CH wenad &P réi@esmdsaH( OHQor (B, 31 WO
2008/ 051599 PCT/ US2007/ 022645 R represents -CH3,
-, or PhCH2- (benzyl); R2 is -H PhCH2-
[0092BCH3 T%heF%b-O("QPm sy conggpung hetgin mayge ing forgyof spls \amly

phann%?%xcg@{ éc(?:ﬁ%t%llgta?%s Ry \ﬁ RS 'qhﬁ't@xqﬁzcé[g d%‘l‘]k/ftﬁ%%s' bl e

Ke“Subst I't uent's or nu 1) and
(2) are contenpl ated as specific and indivi dual
[0093ponponm®mmnsm teFarfulagay wteraR)| 8 -6Hd, Ridi-Mj ahdaR® is -CH;.

The ciTBHRBHBIER [ o (ot besh B riGETeam S B CECBR- 02PICH:
R is Y, pic yosﬂegﬁt 590 RN GERSLs JP1EGRSHPI e 1681 ey b

omthé su roups ste above:
Fonmﬂe (Zr);ewhm tis CHOEH,- drPheith- \A&rls eltlj amd, R’ 1R2HJ($“a-dd,mpound where

R'is Cﬁg, mggﬁlsrgéﬁég&gogﬁou%h% Is %'H3,}%‘H356 8f—l -3-Py-

) ] Sp2 -
(CHz)?Oog % The abo compdlAd, FherE€RF RS €M, SR iSI -H; R¥R -8 -ABl5; or a

ve a any conpound herein fmay be In a
compdumdnwhéreRellis sCHd, B is hat imeBuit i cal |y acceptabl e aci ds
and in a formof quaternized derivatives. [0093] The

onpo For.mul , lere R is. - i S.
10094f 7P oA REesed o b s oy s fnghemelfog isclosed
hereani’ﬁ@[I@e Be fHFoWiRRsF&EME &pdind$H3, CH3CH2-, or PhCH2-;

R2 is -H, Ph -, or 6 3Py(CH2)2- R3is -H,
-CH3, or -Br. The conpound may
1. cis(x) 2,8- dlmethyl 2,3,4,4a,5,9b- hexahydro 1H-pyrido[4,3-b]indole and its

dihydrochloride;
2. 2-ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
3. 2-benzyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;

4. 2,8-dimethyl-5-benzyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole and its
dihydrochloride;
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Formula (2), where R is CHCH2- or PhCH2-, R2 is -H,

and R3 is -H, or acorrpound where R is -CH3, R2 is
WORMSNSISOI js - CH3; or a conpound, V\,here R . i BCTE3007/022645
R2 is 6-CH3-3-Py- (CH2)2-, and R3 is -CH3; or a

ou [
g?ﬁqe{gﬂw%ﬁ%ﬁ%ﬁg% Wg)gﬁyl 3 4%551@ 1H- - Rriqge.3-
bhnmﬂ@amfﬂsy$@ﬁ§ﬂﬁu§bnpounds known fron1I|terature whi ch
can be used in the nethods disclosed herein include
the foll ow n spec ific on?ounds: 1. cis() .
205 ci A RSB e oA B rteters o
: 2. 2-ethyl -2,
4.3 b!‘ﬂ‘?’%??%?ﬁ% ‘hgdrOQITBﬁg{)%ggg‘;’t)4 3-b] indole: 3.
2- benzyl -2, 3,4,5-tetrahydro-1 Hpyrido [4,3-b] indole;
47. 2-methyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2, 8- dinethyl 5-benzyl - 2, 3, 4, 5-tetrahydr o- 1Fprrido[4 3

]i ndol.e,. an%zggé gtet%gyc?rohlll-?rplyggdm %Zb]V\Qo?e an% its metg}% iodide;

/US
2-nmet hyl -5-(2-net hyl - 3-pyridyl)ethyl-2,3,4,5-tetrahydr

091 H pyidtBialsdbrdmobd 3 AcletaRiflo 11 pRRPHS inﬁ@k%nd@ts

2, 8-di netﬁ}sl 5- (2- (6- met hyllzmg, pyrldyl)etﬁﬂyl) 3, 4,
hydroghlerder ahydr o-1 Hpyrido [4, 3-b]indole and its

di hydrochl ori de (di nebon); 7. 2-nethyl -

100951, "5 i RGHALs o Rk A8 it bl ﬂ(%& anf )i el from

a lowei“éﬂ(y'l bﬁbémylhwz id QUcel frorf a hydrogen, benzyl or 6-CH3-3-Py-(CHj),- and
2-nmet hyl - 8-brono- 2, 3,4, 5-tetrahydro-1

 is selepigdiftpol hydzozﬂn, lmmr alkyher hale, oriapy pheshiaseutiselly pogpsble salt
thereogig ﬁaot&gra\yaggé 1% &e ?cﬁ%ﬁ%o ; n ﬁH\REQﬁ (]?lil h eorFl%rnnH:,] %2/# s%[sﬁted

from -HS béﬂy@QirGCCIfH 9 ga(d]-llz()’{ OGRIR’ iBe¢lgdted #bm -H, -CH; or -Br, or any
6- CH3- 3- Py- and R3 is selected from hydrogen

pharmpegpsieal ly a@yppt@lple ﬁ@“ thereof. Enanofiea varatontthe gempound is selected from
the grcguéCcZ)gn% glgrkgr ?fi %llst(a_%g %rgag%ﬂz& 1 4%0%212£1§:/ a%&@t iﬁ%grlﬁ%e[él 351()j]mdole

as a raf:ér?im mHéurfb enitithe sﬂHsteﬁtlﬁlHBpﬁﬁ'e W) él@dﬁétﬁhtMll&ﬁﬂlr&@) foBm; 2-ethyl-
sel ecte Iro

2,34, Yteiahydravd- ewlqlgﬂécfﬂeﬁp&bﬁéwwlﬂ }ﬁérteé%hydr%llérnyflﬁeﬂ 3-

1ndo\fégr2'é§lgtn9€§h I*Seb&{%??%j QdS {eﬁaﬁfdrg Cltl-legyxgd'ocfm bt n\%ogr ethyl-5-(2-

methy2 S&yddm)éthyll-z 2 A3 -terrdlay dvo-9 b pyridolfd, 8+bdinl ble pY, B+ ditaE thy BS 12 4(6-
emic mxture or .in the(;*bstantlally

methYbérpéfrléxl))etbyl)ﬂr;t%?éﬁf%haﬁwlIémyed?[“)i* -pbngple; 2-wethyl-2.3:4.5-
tetrah)gi_ g—g%ﬁz-é(rﬁcg)f[%?ﬂ%ﬂ%ﬁ?lggggﬁm !eﬁl@ 12,_3%1;/?—1%&?9& *IP{)]t)?'rl(éooM ,3-blindole;

or 2- rr%ﬂ&l-(si-lﬁ‘einbyz 3.8 5henahyldr& | B- Wrﬁlo[KEB-IbiihgmiB or Ary- pi)armda[uﬁcé!ly
i ndo hyl - 5- & - - .
accep ﬁ91|t arpwf tge%()r%gorﬂg rzoge \Afargitlpg{tpgﬁ%p@nii is of the formula A or
B wherEif X" i1, R2 1€ is2¢hr G k | table salt
W e'r'él #‘ is p%’/fil ?ylwet 8 Ss g 3 5@]%% ma e(xﬁcz( B acceptable sa

thereof-l— Wyer cahopotind nidyi becd1tle Féhrmka A)dr-EwBeré IS-CH3CH2- or benzyl, R? is -

H, and R? is -CHj; or any pharmaceutically acceptable salt thereof. The compound may be of

the Formula A or B where R' is -CHj, R is benzyl, and R? is -CH; or any pharmaceutically

acceptable salt thereof. The compound may be of the Formula A or B where R' is -CHs, R?
"is 6-CH3-3-Py-(CH,)>-, and R® is -H or any pharmaceutically acceptable salt thereof. The

compound may be of the Formula A or B where R? is 6-CH;-3-Py~(CH,),- or any

pharmaceutically acceptable salt thereof. The compound may be of the Formula A or B

where R! is -CH;, R?is -H, and R? is -H or -CH; or any pharmaceutically acceptable salt,
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tetrahydro-1 H pyrido[4, 3-b]indol e;
2,8-dinethyl-2,3,4,5-tetrahydro-1
Wg_zw,zqsbqgm 3-b]indole; or PCT/US2007/022645
2-met hyl - 8- brono- 2, 3, 4, 5-tetrahydro- 1H pyrido[ 4, 3-b]in
0 Qmﬁr t Y, 3.
thereo'fl 4l“ﬁef] }gdrb)ﬁedo BEB(%nGEH% Egﬁ&/dal% ﬁac?%%ﬂér?ﬁieq% Z@I—I l@ S % anfi R’ is
-Br, otr bﬁ?y ﬁlﬁzrrmub@t;éalw accBptable salt thefeofl ’ﬁle-(ﬁhﬁ),ouﬁ&may be Idf &fed: ormula
or any pharnaceutlcally agceptam

AorE{wé?réd% is ﬁ@t%%@@dawm) b‘é)r@fa”me Forerisriad & O&aﬁvdrogen
aralkyY\’Gxegu%sﬁu %gfgaralﬁgl Arvb selgge t(%@ﬁ [6%et ﬁk*@ﬂalo

any arnaceutl accept ereo
conpound may be of the For mul a A or B where R is

[0096} CH3, TiR2canspdned £y yse amthe Rgsterns atHRethodampy be 2 8 dimethyl 5-(2-(6-

e S A W s
acceptaﬁé@alt Reerdot CSQJI Pﬁ@aﬁ)’a& sz(lg:ég-)yaroch de B¢ ¢ #)Isa dl'ﬁly@lrocl"ﬂBMde salt

maceut | accepta ereo
thereodforrpound may be of the Formula A or B where R2 IS
6- CH3- 3- Py- (CH2)2 or any pharmaceutically acceptable

[0097%61I ¢ Fggé%e cgmp%qu % qsgd H%mgﬁaor{ggaggte'?%cgﬂe%ﬁéhe&yndo

[4,3- bgmdofé %Hﬁé | driRfrs @R LARDE of Bbhpoudd _plpmcludes compounds
008/ 051599 PCT/ Us2007/ 022645 "t hereof. Thé conpound

whosensgredxentefs arbén &Foiswn b arahs ornB AvlcempodRion may ChiBprifesuck a

AT NS WA T, T S IO S L

or S, R%r\msrcsm und &ebRpbfod spgmbaah@m uid K3thpdind MeéahKMat the
i's selected froma hydrogen, ar aI kyl or

comptzsuhst dontaieschohorsrthary hﬁ%y)r nenwr&ehan d 0¥edraw rmarefthami % or no
more ﬁl%]i) 599 5 nqor{nor'\%gﬁagyLy émuréwcp%ll}ge( ('H)éﬁgo%ﬁgii/n %gi?fferenr{ppereochemlcal

form. %&lﬁkdﬁé hydonfpositioh &f substantlally pure S,S compound means that the

met hyl - 3-pyridyl)eth 3,4,5-tetrah H pyrido[ 4,
Comp®1tb]n qoaitsins rmmawhrphgfr%@c eomcxrothay 10%%@@;91 mbtedham$% or no

such |de salt, qr

more 3G 5 Frasco g P g i RO R B PR EFT oA EimEint. A

compsRIROHAISo i @lﬁe%iﬁ?bo'ﬁﬁﬁ ai ixtaes 0o sdcmtéécﬁﬁﬁﬁ?&? RYiRESthie Mixture
the pyrido [4,3-b] indole ring structure

ey bé aniiemaa (S S Bamp@gmrepmpr)s 50 |S®w &%rmoimm equal
r eocenters are in

Se
or uneggﬁﬁ& or¢ (ﬁggnposg}%lrrlrl@écont 1 cgglrp&,jl as A mlxture e ZAor 3or4

such sﬁd#&ﬁﬁoﬁﬂérs &l dry Bt ef teredisomeish C@ﬂlp@uﬁm&ﬂo%d ®Bredd havin
substantially pure S,Sor RR or S, R or R S conpoun

stereowcrmﬁrptk@r thap i tbfe pytife {4l mdoye g WrUCHIp BUends @il gifseochemical
vk 408 cofRTBRS! LB AUFuBRL TSI 0L i

any ra€ib, 4nd inElodestricmit Ynd sRiatibéntichbd hitBothorpussibie mbm&es Unless
di ffer ent st ereochemcal form For instance,

stereoghsm ey isiesRligly Mdicatediniastmugtup, the sgust%ﬁﬁotsﬁéﬁdrfesﬁsbrace all
p0551btleb§1$re{nl%8mel§8)géagefé %&8@4 gﬂaHS no nore than 15%or no

nor e m)re n 5% or no nore than 3%
or no nore than 1% of the RRor S, Ror R S form of
(0098} he cOompourd. hsﬁed abon@ossédm;mmnday -9domh dierlittiaire erepletaildd in the

t h th
followﬁ%@}gn 1cg$f§}s§t o5 ergi (e)!sglgrqg%a em\{\'%?rrog?mese forpci(st(:g% 8-

dimeti}135§ 8183 %rﬁexﬁﬁydﬂo-'l Pﬁpy%cﬁ:'ﬂﬂ?» B RdO and R diHydRIHBYide are

reported, for instance, in the following publication: Yakhontov, L.N., Glushkov, R.G.,
Synthetic therapeutic drugs. A.G. Natradze, the editor, Moscow Medicina, 1983, p. 234-237.

Synthesis of compounds 2, 8, and 9 above, and data on their properties as serotonin
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or unequal anounts. A conposition may contain the
n&ound as a mxture of 2 or 3 or 4 such
W9t28

451¥3ners in any ratio of stereoisoners. EGAIGANGY22645

di scl osed herein having stereocenters other than in
antagefls B fortRol b To e BE PC T CUBID B, Cofien B8R B in .
ChemJ $m:| (8tr Gy 1968, p0233-1 243 Rritteesiardnite mmoanaaai)ove is reported, for

i ast ereone ny ratio d i.ncl udes, racemi
instangan JrAE GBHHT oot &#@Pssﬁbéﬁgbql%gfiﬂ“x et Sofs S8 N 2 0
708-7£1. AWEORNERAr dnd! 19 KEKRichikby M Géd%pdéegérﬁgtryggo%) 1956, v. 26, p.

structure, e structure I's Inten to enbrace
3149- })1(5@$ dédcﬁbstl&rsgmhsnsmf the @dbmpbendcd atmpoen Gydthpsls:b‘é«:bmpounds 5 and

6 abowq ig é?sgflb?@éﬁgg@l@ ei?ﬂefga? %’9 EALA. Sorpisla nds P
ChemgHg'oméHoe Piic C%M{Hopg%&g 39N étﬁl‘ib?%l@”m@k‘f&ﬁ&@dffihe

erties for ci
compcﬂmdé‘ta‘byme &, d@setjbéd by, [QHOHemahﬁmem Bek. pAASudB{ 4873 hBildi, Adbb. 472.

e and it [ rochl ori de are for n
M.Yuio e haf- Lo UBnRUR SRt s enor hgROr G gompoggpds T RS, p
1072- fém BERYibe a&ymhes‘%yef m%&yplohr&r@mdnﬁo%wg%o& G

tfadze, the“editor, MScow Medicina, 198 .

234 237. Synt heS| S of conpounds 2, 8, and 9 above and
Compadiatda faruse e seqond pe ntldigsn@lshaepot onin 34 WO

2008/ 051599 PCT/ US2007/ 022645 antagoni sts are

AcetvlcE orted in,.for instance, in C J. Cattanach, A. Cohen
—‘Lg—@—’ﬁ—éﬂé&m—ﬁ%ce 9.  Chem Soc. (Ser.C) 1968, p.
1235-1243. Synthesis of the conmpound 3 above is

[0099] epor@&ﬂ?od § forl 38 irafhe Systéris, ik@h@ist édthisind¥idn: tBerdpid®hnd kits
O Rousse P. Jacqui gnon, J. Chem Soc., 1964, N 2, p.

descrllmishem_lm may, iAcluggade mnaﬁ@raw ighibitersh dlarelogi @b glanges in

deme léls g}; éVZP%r uei’f; I%%;he elg}/% Fh%lwérg:c Heu(_r)(&% i%%th gyehat project from the

basal foydbraia s ﬂwQ@re@W@Mﬂd&cﬁn@;ﬁUﬂ:anﬁuﬁ@N@e pathdags irie Bieshghtto be
the article by AN Kost, MA. Yurovskaya, T.V.

intricaggly inyiokisdan memorGrARtEn; JeapTing andpthenOBN Ve prRsseRsEslt is

genera%lc})'7 ?éhe\lz\édzthat ggﬁ&%g&%% Bnh-qu?%g¥?é1@ﬁl%ir§h%%petuhg gff?&'ﬂ?f%é@%cmg

cholinBebic ﬁl?lctlchf t This re40l8 1st,hccé{71ﬁllsheﬂ/lby’mﬂi@we&h®/the admi:ehtrdnon of
Rodji onov in Chem stry.of heter oc clic compounds 1981T
é’été‘lf‘r hus,

acetlewéme phroughpreyersipgyh ofyts hyeo gsyfn?sh%%e chalingstenasa
sine 88h1fphi LG REINGy B AL CATPRURAL kR bt

inhibifofdrb IuEéftlleo[' (099 LingeNmptomekSoff AJlIZh&lBﬁr b distdse bsryﬁltlbnmg the ability
conmbi nation therapies_and kits -~ descri

of acew&l@ﬂlngs}ﬁeaysel tadwdigbyzacettylcaniing (Yodgear dNErmatiepin Fgeatment of
memo%%)(g? llnﬁ%olﬁt\?tjewfélg %F%Ihﬁﬁnérg dideeNE)idicQf P}chﬁzgél, %@g?lﬁa 256 STune 10,

ergi c neufonal
1991) pA®j eaeinpfalfpﬁi’ld en-lidétag list of &iel.’),mh’a)lmestérbfﬁ mbllbﬁbrsahcludes Aricept

cortex ppocanpus. These hways are thou
(doneIPféll)a|Eﬁ‘te%“c(§f’%‘1“,%“}l?ﬁ/‘éﬂ(ﬁé@ R%%%é%ﬁmlaylt gﬂﬁmawmeg and Tgcrine

(Cognk£a- &hﬁ%yﬁ%@ 4ofhen ﬁa&%fde‘h?dﬁfcﬁfb?i%@)eSLadBEtlngs([TEVA TV3326)

gener a elleve t choli nesterase I nhi
has acebyklhblmé};earasetlhlabmqngmhmt)ezisf\edt adyra@rielaet v I AO-inhibitory activity

and nq%gcgdrlgtggtlrl | Ccpfﬁg)rf] CL?{{”@H@J 5@8{?63(39%}0“(: cel?gea%rlraqlulmsarr]len%ur%lastoma
. SK-N-SH) in response to long term culture, reduces apoptosis-induced levels of holo-APP
protein and increases phospho PKC and the release of the nonamyloidogenic amyloid protein

(Yogev-Falach et al., 2006 FASEB J Bar; Am et al., 2004 J Neurochem, 89:1119-25).
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acetyl choline through reversible inhibition of its
hydrol ysi s by acetyl cholinesterase. Thus, since the
‘Vgﬁﬁﬁﬂﬁgpﬁlc systemis inpaired in Al zhei mer’ sPTASa0F022645
patients, acetylcholinesterase inhibitors are useful
or | t ;
T B el LS B Aine shovn
belowlay doralwz & )acet yl chol i ne (Vol ger, "Alternatives in the
treatment of nenory loss in patient wwth Al zheinmer's
di sease,” dinical Pharmagy, (6): 447-56, June 10,
1991). An exenplary and nan-liniting list of
acetyl chol i nesterase i nhibitors includes Aricept
(donepezil), Exelon (rivasf%@gine tartrate), Razadyne
(Rem nyl, gal antam ne) fand Tagcrine (Cognex,
9-ami no- 1, 2, 3, 4- t etfahydr oacsi di ne hydrochl ori de).
Ladostigil (TEVA, Y gcet yl chol i nest erase
i nhibitory activit Al N-sel ective
MAG-i nhi bitory acti dJorotective activity.
Ladostigil reduc .popto ic ce gedth (human
neur obl astona  SK- SH) in responsgyjo long term
cul ture, reduces apoptosis-induced |evels of hol o- APP
protein and increases phospho PKC and the rel ease of
t he nonanyl oi dogeni ¢ anyl oi(d) protein (Yogev-Fal ach et
al ., 2006 FASEB J Bar; Amet al., 2004 J Neurochem

89:1119- 25 WO 20Q 599 PCT/ US2007/ 022645
R g %ﬂf/é{fﬁﬂﬁﬂhp VBT 8 GBHGI (6. GapBhagne can be
admmi srﬂé?é(phst é’%hdrﬁagﬁﬂtl@ﬂglm;’%ﬁb@ BQW'%uc}p% @N‘_{/(ﬁ‘@bﬁ)ﬁﬁd@" hidrodiloride,

may be adm ni stered in
methykauyfa@\nalmfalbbdadc haimhcaalof dn Ophy@uat@h ghlanthamiajsaadnisierad with a

can. b adm njstere h r maceut j.cal | gece tabl e
pharmGiSaLy; SehBbE of (g Pon Boh Pyl oreelfelBRaR: &
adminfSedriy lnsélbl{a%tnﬁcé%'hcﬂﬁi dcosthsle caiet, chivat@Ated ihhARSd carrier

variation galantharin is adnministered with a
comprxiean rsmaeuirned mlkwa@ﬁ:legpwmendwdcatem micoocrysidiiine cellubose

s adm n

(7523535 p At 4R ASHBRLD otsg SRR P2 fioen e Badmyigtersst using

either H%ﬁise 2Rhlr &R dril &tose Rl Sk B (ﬁlﬂéﬁ%’ arflf di@er P&\%&éﬂécﬁceﬂfulose or
| act ose nonohydrate and mcrocrystalline cellul ose

micro¢rygaltisy cali;llasechsldmmtcgraam Galanthagiing wgy hnadmingsteradin a tablet

variation,. a ant ha d
compre St g ROt P trereney e U St 39 gt Bfpine
hydro%ﬂn@é ((lhﬁranﬁ Q?Kﬁﬁﬁ&eﬁ@da'lly'a@&%tébﬂe caii &l el yctdradell imhat said

cel l ul ose as si ntegrant. Gal ant ham ne may be
carrieremmises @smyﬂﬁe@m@m@eqf lactesepnennhydragesandrmigeacryséalline
cellulos‘%g‘}se ?@ea%ta c?lueﬁter sl %e&%{ \%gl)cﬁ %a&%% AR\ b1 gr poorly soluble

am ne rom

cross- Hﬂ&rdW}&hlérl d::ﬁhtlegraat; ceqi Abfoe er@nple StrospoiavidsHe @ iz carinellose.
that said _carrier conprises a spray-dried m xture of

Said tabiets Bave hdipwohytianaafat least 89V alésg BPdpigiies.n n one variation the tablet
further comprises a glidant and a lubricant. The glidant may be colloidal anhydrous silica

and the lubricant may be magnesium stearate. In one variation, galanthamine may be
formulated in a fast-dissolving galanthamine hydrobromide (1:1) tablet made by (i) dry
blending the active ingredient, an insoluble or poorly soluble cross-linked polymer
disintegrant and an optional glidant with a diluent comprising a spray-dried mixture of
lactose monohydrate and microcrystalline cellulose (75:25); (ii) optionally mixing a lubricant
with the mixture obtained in step (i); (iii) compressing the mixture obtained in step (i) or in

step (ii) in the dry state into a tablet; and (iv) optionally film-coating the tablet obtained in
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cellulose (75:25) as a diluent, and a disintegrant,
whi ch may be an insoluble or poorly sol ubl e

WORHBOSIPAked pol yner disintegrant, such as, f8FT/US2007/022645
exanpl e, crospol yvidone or croscarnellose. Said

step (im'?1 gM%fh%dg‘ 8l BaBndhas Alikg gﬁgntﬁgmﬁfe alnﬁ %@Q@n@fcbﬁbrﬁgg

tes. In one variation the tab further
galantbamine |aB‘.’ed£serllg;IdL dgnin Hrfdl PatehtiNps. 6466&3 318he,099.8ekhand 6y8$8,527
hbe col |l oid anhﬁdrqys Sillﬁ qfd t he | ubricant may
whichgge ingerRa@iqheL R QY LelerenfIndREIT §A¥ Yt i on, gal ant hani ne
may be fornulated in a fast-dissolving gal ant ham ne
[00101']3/‘31r AR R E8atioh; the akét?lcﬁbhm%r@s\é ikhibit6hi¥ a cBMPOGHAEF the
he active ingredient; an insoluble or poorly soluble
1bnnubdd§s l'i nked pol ymer disintegrant and an optiona
glidant with a diluent conprising a spray-dried
m xture of |actose nonohydrate and m crocrystalline
cellulose (75:25); (ii) op ionaIIy m xing a | ubricant
with the m xture obtai ne[g{Un\ an (i); (iii)
conpressing the m xture tarNéd i n step (i) or in
step (ii) inthe dry statfe info a tablet; and (iv)
optionally filmcoatin e t&bl et obtained in 36 WO
2008/ 051599 PCT/ US200 KOZ 45 step (iii). Methods of

meki ng and usi ng gal apt hamjne d formul ati ons
conprising gal ant ham e gggcribed, e.g., in US
Patent Nos. 4,663,318, 6, -863 and 6, 358,527 which
are |ncorporated herein by \reference in their
entirety. [001011 In oneRyvaéHafson, the acetyl choline
esterase inhibitor is a compound of the formula (Y):
O ON I R / RAN RICHB RS (Y) wherein R is

hydrogen, |ower alkyl, cyclohexyl, allyl or benzyl; R2

(0]
e RO 5 b, RN G, B 80 o
ethyl cfrqmip}&, orrRyrgmd ;i togetloar withpthe ndragen [(adfhmhltheyl%’%e asached form a

morphafing 8F BT UAE REAH RSB FOHER CORGT Aka (R ERE R o the same or
differdit %d(éqcﬂrﬁ QW&ﬁlkyg rAd Rhd ﬁal‘k?lahﬂﬁoﬂ%tl rou%rlg hpth@ metd 3o or
position, in free base or a pharnmacol oglca y
para pasitiemtia filee bl dr atphenearblogmaﬂy aespabphsiltrtbereeft swchldsy
accept abl e ac addi.tion salt thereof. In.on . .
pharmGEs G DB e MEb AR AT EAHEAOT Gt G GU P eyslpminoalkyl
group RORi thd RRia Iﬁ)@gloﬁdfarﬁi% 4R I Re E%tiné'fﬁﬂh)ﬂl ond Vari®n R, and R; are
variation R and are each Hand R2, R4 and RS are
each eanchRprdRatapd Rs\aid @hh aetipdLwbich sompotridie (Miptind®. lorese variation R

and R;/ e?rre Irr?ettlllﬁPRﬁs H and R4 and Rs are methyl. In one variation, R, is H and Ry, R3, R4

and R;s are -CHj3. In one variation, the acetylcholine esterase inhibitor is selected from the
group consisting of N-ethyl-3-[1-(dimethylamino)ethyl]pheny] carbamate, N-propyl-3[1-
(dimethylamino)ethyl]phenyl carbamate, N-allyl-3-[1-(dimethylamino)ethyl]phenyl
carbamate, N-ethyl, N-methyl-3[1-(dimethylamino)ethyl]phenyl carbamate, N,N-diethyl-3[1-
(dimethylamino)ethyl}phenyl carbamate, N-butyl-3-[1-(dimethylamino)ethyl]phenyl
carbamate, N-methyl, N-propyl-3[1-(dimethylamino)ethyl]phenyl carbamate and N-ethyl, N-
methyl-3[1-(dimethylamino)isopropyl]phenyl carbamate or pharmacologically acceptable
salts thereof, such as the acetate, salicylate, fumarate, phosphate, sulphate, maleate, succinate,
citrate, tartrate, propionate and butyrate salts thereof. In one variation the acetylcholine
esterase inhibitor is N-cyclohexyl-3-[1-(dimethylamino)ethyl]phenyl carbamate or

pharmacologically acceptable salts thereof. In one variation the acetylcholine esterase
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and R2 are nethyl, R3is Hand R4 and R5 are nethyl.
In one variation, R is Hand R2, R3, R4 and R5 are

WORMB/OSINIone variation, the acetyl choline est 8Ad§2007/022645
inhibitor is selected frontthe group consi sting of

inhibifdF ?sth%llP'l%l[l %d&%@%‘imb)‘ém W¥5&%§ﬁﬁhd%ﬂﬁmfo 1cally
no )Yet hyl | phenyl car ba
acceptbblalshlysl th@repf I dnmrtaynbamerw)‘:efddhph]tpmmk inbibrthaisey- et;hyl N-

methy -aﬁégaﬂe@%l$wiqt@ﬁ}élpng(oglbg§}a?ey an%nﬂhggglaectorc}gigaﬁg%Qé/elptable salts
thereof dlnr@fehbétlﬁf'@)m% %E %Sbﬂlmg'@gj-NC@lﬁﬁaﬁRi -%hmethylammo)eth 1]-N-methyl-
hyl am no) et hyl | phenyl “carb ama%l

phenyl\barbarhgtle offermutqa()){) 3[ 1- (di et hyl ami no) et hyl ] phenyl

carbamate and N-ethyl, N

nmet hyl - 3[ 1- (di et hyl am n(y i sopropyl ] phenyl carbamate

or pharnacol ogically accegptable salts thereof, such

as the acetate, sallc2;aﬁgr fugar at e, phosphate

sulphate mal eate, su na CidgH,ate, tartrate,

propionate and butyrate sal t|s thereof. In one

vari ation the acetyl chg | neCHgst erase inhibitor is
N-cycl ohexyl - 3-[ 1- (d yI am'gm)et hyl ] phenyl

carbamate or pharng gi cal | ¥ acceptable salts
thereof. In one varie | chol i ne esterase
37 WD 2008/ 051599 PCT/USZOO'/OZ inhibitor is

N-al Iyl -3-[1-(di met hyl am no}f thyI]phenyI car bamat e and
phar macol ogi cal |y acceptable salts thereof. In one
variation the acetylcholine esterase inhibitor is
N-ethyl, N nethyl-3-[1-(d(et hyl am no) et hyl ] phenyl

car bamat e and pharnacol ogi cal ly acceptable salts
thereof. In _one variation the conmpound is

in free(bgpe Ar aaithydditsor st fgrmdninpe yasiandhe gompoundds Hig hydrogen tartrate
st o BRI bl AR ) B T 9

the coin@lomﬁElfs\(SI mietlgmt[hledmmdmdmbah)tl]w mydhybplesnyl-asrbaahie)
salt o
enanti@syt of ferrmyip () pybstagtinlbt fige el &Y tomAar] Aneomaosifion sRERTiFing the

s BSORTE0 B: BcF LRSPO CATA orro

90% ffee@ﬁtl’(ba(lﬁaﬁﬁ)}ner enalsdut Gﬁ‘ﬁffr@fofftkw (Rl isongex) Irscutestaaaﬂtmraihby
free of its (R isoner.

compquasl 1§ & BiFEMIGRXHE (HHbs ffﬂi‘)ét-? 2ol d?f%' '(1,%)%5%’ S ]-31}5 ﬁ‘ét»ﬂlnhenyl-
carban?ée % T r9 hyB®chiBlide SRTGHe VAFiadR e se%)n@ tfh&%?y ebmph&es

| somer or “about 80% free of the (R) |sone In one
donepwzl. i latone vatidteon, t}mrsp@mddhﬂap)acmnprmws domdpxziliared an organic acid
N-.net h

selecroa it GoFR I BN hFo BRGNS A Toheghaeth, styiie acd,

tartari¥ 868 aitrRheid 418 SRLARGLLBLRBY, VIRNAA HRES garlO BER LAt adJiéH to
one variation, the second therapy conprlses donepezi |

form aegali. htmrmrvgaamqm the iathount of organic acid is 0.2 to 5 parts by weight to 1 part by

weight of donepezil. In one variation, the amount of organic acid is 0.2 to 2 parts by weight

to 1 part by weight of donepezil. Methods of making and using compounds of this paragraph

and formulations thereof are described in U.S. Patent Nos. 4,948,807, 5,602,176 and

6,372,760, each of which is incorporated herein by reference in its entirety.

[00102] In one variation, the acetylcholine esterase inhibitor is a compound of the

formula (W)
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selected fromthe group consisting of tosyllic aC|d
Il1ic acid, benzoic acid, salicylic acid, tar
WQ(?P 10589 ri ¢ acid and conbi nations thereof, V\HQF@SH‘)WOZZ“S
t he organlc acid is not added to forma salt In one
variation the anount of or acidis 0.2 to 5 parts
by weight to 1 part hy {ght ®f donepezil. In one
vari ation, the amoult—Br— rgani ¢ actd is 0.2 to 2
parts by melght to 1 part~BHAEI ght of donepezil
Met hods of maki ng and usi ng conmpounds of this
paragraph and fornul ati ons thereof are described in
U. S. Patent Nos. 4,948, 807(W5, 602,176 and 6, 372, 760,
each of which is incorporated herein by reference in

where{n Jslseqqgh gFott%éstgﬁﬂlPe%] orhfls tch%r Eé’lédt@dﬁroﬁﬁﬁe > group fcon%stmg of

erase 1 n ItOf IS a conp

(1) phé@ﬂmlb AyridAl, @ﬁpM@Z)ﬂQ@%Gﬁlﬁ@?g5ﬁﬁ%546352910(76)@121m5ly1 and (7) furyl;
|

(b) a ragrissd eﬂmréidvaﬁ?m o Whigh &he p@@ﬂé&%ﬁﬁ\@wgﬁeﬂ@%&5lected

e GEIRTLRR /D BT B BT il ) g

indandditngd,;(6) (etr)doaylcrcnwaicenberomym(&y aldanslybaral() ck, HS\AKICQhCH(CH3)_

t he phenyl b ti tyent
(c)am@sgaﬂgr&ygr grds r%i\f E@Zfbﬁf gx ! fide ?ﬁ(;ﬁpouelaﬂds A W% or (¢)
In n
group X Q)?i{ C gﬁ ltlH-- %%%gﬁgoggb limﬁé\f%ré( % ﬁ%ﬁhrongp)g ?V\Shereln B
is (Clem g - Cﬁelgﬂﬁi cHg)z -(CHR¢ }dla tmngamailregm gtmqm aue/nlamemyl a
am de CO oun alo
lower a1k B gHeRsh & SUGHEER DR R OF5 2 Sgt% Dgan-GENR’-

(CHRa&OWMWg%MB%%%& Mi'é{é‘élle CSII—E%H ﬁég r-B%)@Go
(CHRPpweOa ki (CHRI)acNH-CO-(C1ORB),- ,;ﬂfﬁyC@eﬂNH@(@{R p-he(ﬁ,y{z)z-NH-
R Wen TN o0, & SUPEL ket Bl
methyp Semyt mne%'léa:’he( 2%1%&231)&&' hav@x@(pgeth?&%g_é) %ne or(mdo_rleRénZe)thyl branch,

—(CH-—CHHQI}-QbNIbI—be(r@-dRzm)eger of GHP GHF CHOWR2.) 1 ¢ beingedragr aw mbeger of 1

t0.9, <G HE0T Prie 2o R Pl ST g8 S e R Qi
CH(oHl)mh Q'H(ePE)-e0- meHFmt@MLCHt@OQ{n%&{&H wm % a

el ng an integer of bei ng
dlalkyizcemooaikylaarbom»tl@geﬂowﬁr alkoxwoarbonﬁ(mmrdgen o daghamgQ is

nltrogéi%%qg)ge’;&—»g eger Of : ttﬁ]'_f_S 15 hydrogen %Ifl%nyl a substitufed
phenyt %%l@lh“ib}{lm %henyl M‘Ay hav®a ’subﬁ‘tue:nﬁi cmnamyl a lower alkyl,

yl am noal kyl car bonyl “or a | ower al koxycarbonyl
pyrldylmeﬁayh atcy dgeliylatkyt.aadpoantaggmeshyInfurylogethyl.cenybloalkyt, a lower
alkoxwquorélsnsa%gls @p(ﬁ eger s?xfgwéﬁ%ﬁlglge; 1%9+r<1g:,o§ F%g@g %(e)ﬂd V\m Qe variation
Jis (af &e(bf’ hg oMé vahQN&lo@a}%thgﬁbhﬂsmb) ar@ (anfimblr (5)2Ir SWeBJariation

yl met hyl, a cycl oa

divalentgraup ol (e K (31 Tn onsrriation Ry ) Sed B HTH-GH) oy H-
(CHy)c- or =(CH-CH)d=. In one variation groups of (B) may be connected with (b) of J, in

particular (2) of (b). In one variation Q is nitrogen, T is carbon and q is 1 or 3; and Q is
carbon, T is nitrogen and q is 2. In orie variation Q is nitrogen, T is carbon and q is 2. In one
variation K is a phenylalkyl or a phenylalkyl having a substituent(s) on the phenyl. In one -
variation a compound of the second therapy is selected from the group consisting of: 1-
benzyl-4-((5,6-dimethoxy-1-indanon)-2-yl)methylpiperidine, 1-benzyl-4-((5,6-dimethoxy-1-
indanon)-2-ylidenyl)methylpiperidine, 1-benzyl-4-((5-methoxy-1-indanon)-2-
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al koxycar bonyl or an acyl; and ------ shows a single

bond or a double bond. In one variation J is Sa&@or
WORY8/05H9%ne vari ati on nonoval ent groups of (bPCEUS2007/022645

(2), (3) or (5). In one variation divalent groups of

yl)met(h? &ﬁéﬁ;ﬁ%:behﬂlgﬂ 5, %g]&i}gp-irﬁiak\%li%aﬂpiperidine 1-benzyl-

4-((5, Gﬁmettalylanadxgxy}u padaion§-B)y meethyd pipendine,cli-6o-miraben{yd)-4 €€5,6-

d1metlm><ty H@ﬁggé %Cgl Iggtlhégé?xpeéllq&l(eq] icgclzlgh%&%\t/}?ygug&ég dér(f?ethoxy-l-
mdan&f}@bﬁ?}netﬁylpﬁ)e?ﬂdhfeo 9% m}eb&zyg 42((5 %[Hlﬁl@ﬁloXWILlﬂHérfbﬂg Q

IS ntfrogen, T is carbon and . In one wvariation
yl)meﬂhylmpemdp'tee hybleakiyd-((56- ChmpﬂwNy-Ilah&gdonhawl)pgo;a/lplperldme 1-

ituent(s) on the phen ariati
berizy BB O e g e DS e and i ey -4-(S.6-
dlmetl%'xﬁupoﬁgﬂédn%h} Q%e)?f'opeﬁylpﬁﬁﬂa%le Sedaftonir nPul@X Bt ube in the
danon hyl pi peri di ne,
secondtlieeipyyhelude( c(dimﬁ)uddsnmtllh :Sxyatelht No. 4,895,841 such as the compounds

. ano y nmet er.i di ne,
disclosslan 2pfengs oL #h TASr 2§ il duspytipnd ofgbe seinse ramomay
beac&%é&ﬁ%ﬁqgé @a‘f*@omﬁ(ﬁ&@t hyI pi peridine, 1
benzyl - , 6-di et hoxy-
|ndanon) 2 yI)nethyIplperldlne 1- benzyl -
4- ((5, 6-net hnyl enedi oxyQ |
-i ndanon) - 2-yl ) net hyl pj/peri di ne,
1- (m ni trobenzyr] - 5 6 di met hoxy/ |\
-i ndanon) - ES)Wﬁ—mat er-(CHRE),—C N—K
1- cycl ohexymet R\. - /, 6- dlnethoxy‘(éHﬂ
i ndanon) - 2- yI)nethyIplperldlne a

1-(mfl orobenzyl)-4-((5, 6-di nethoxy- | -indanon)-2-
yl) met hyl pi peridine, | -beq@yl-4-((5,6-dinethoxy- |
|ndanon) 2- yI)propyIplperldlne 1-

benzyl - 4- ((5-i sopro

wherein| iig an dmyeez of | )t<ml_=@ hﬁ%ﬁ béqlrpa‘rrh@r raﬁtayll anbivg\R2 rdiqals @n be the

ame ) IRERSIE SR SBHEPTL @ ARIRSTH BREHIS) gy e

on thel ph@hyldmgg 3] ﬁpbyd’tdgenl dt aldubstitirait entthd\shengl, HYH afid lissmdhtege of 1
onpounds closed in colums 3-12 and Tabl es
to 4, vmhgtht: m&vmthat/(sb @%b@ﬁ&le&ylwél%m Ctrr@@re&mlm%agwxy gEOUP

Jomedq&'_}&ggglld&%t rIEBH ?%Qgr ]?{Bﬁegwg aﬁcﬂ] is él)l e %:} ?f 1 to 3, oFa

pharmhcdlogitflly add@ptabls shly thea@dE nIrD(Bnenﬂhht)ld)n q &l Ih bee Fﬁﬂmon K is
radi cals can be_ the sanme or different whenr is from

benzyh m-gitrohenzyl pgmpﬂ,lgﬁw%qley In gpe %@Hw K 1§317pnqy}1.\}p Rge yariation S is
lower ﬁ%ﬂlé\ﬁ Mo 6 Qg}bhllf' fftoﬁﬂeﬂ?%wér aﬂ%xg%gbﬁlghytg "6 nUtorfls. I? one

stlt nt on the phe ring, i's an integer o
variatibn Stie mbthoaytand t I'[BearphtEgelsd frdmtl t¢ 3) In an@rvahatian r is an integer of 1 to
nmet hyl enedi oxy group oup jOIned

3. In ong veijgfiond %E%‘HPO‘E‘QHB& Penepis (g%qe %ﬁ ﬁyigcrlaqom; “and q
yl)mefh? éﬁ’%&ddﬁ z}] 1§ally%:c tablPO SRR OB 6 J/a)ﬁatlon the

ne vari ation qit1s
compamd iy salecadd fnomKhe groubemm\ydtl,ngmfni -berayAL(A- methoxy 1 mdanon) -2-

| b
yDmely OB LGS Rt ki BB pimi S g enay-
4-((5,@heﬂﬁl\l\@{edﬁ)lx§Qxﬂ1d£}ﬁ)\h')ﬁgy1¥métﬁylﬁlﬁéﬁ8ﬁ@nl &h3IRobenBy194€(5,6-

dimethoxy-1-indanon)-2-yl)methylpiperidine, 1-(m-fluorobenzyl)-4-((5,6-dimethoxy-1-
indanon)-2-yl)methylpiperidine, 1-benzyl-4-((5,6-dimethoxy-1-indanon)-2-
yD)propylpiperidine and 1-benzyl-4-((5-isopropoxy-6-methoxy-1-indanon)-2-
yl)methylpiperidine or a pharmacologically acceptable salt thereof. Methods of making and
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variation Sis nmethoxy and t is an integer of from1l
. In one variationr is an integer of I to 3. In
Wgﬁ%‘)s(ﬂéf‘§93t| on the conpound is PCT/US2007/022645
1- benzyl - 4- ((5, 6- di met hoxy- | -i ndanon) - 2-
I r
using SR LRHER CARBER o TBRATRTR) S EEL Y ESEBRUFRUS. Paten
No. 4,893 841, exhidlr wlindolgorged tipretomsiesdreng imfts ehtirety.
-benzyl 4- ((5 met hoxy- | -indanon) - 2-
) met hyl pi peri di ne,

o010 | beriByine Haftiionga dpppRRfibs %f-‘&a%ﬁ*fr@yy? PesempPddanepezil
i

hydrogill%(geﬁ %nt?ﬁ%ai - (?r’ét#\%gl%gﬁu glﬁé{gﬂ?g LyMt¥eth¥piperdine hydrochloride,

in any]fe(nmma:lhdin@ arfaynh df dolyinbrphs seleered fromythe kroup consisting of (I1), (IV)

and (V_])I %qﬁ:fl B’(W%B% Lﬁlgg ;slg li% eyrgl)eg ?T%ttbﬁ!ﬁ?\] shqwn diffraction degrees with
the beloﬂ\g%Wﬁ)mt%F% g> 1%{‘:1%/5' (ﬁ*Iﬂefd ka{}epo“;der diffraction pattern and the below

benzyl - hoxy- -1 ndanon) - 2-
showrydb)smpﬂpy bpnlqsem mframli 'cthsdrptlon spectra in potassium bromide in terms of
enz, ((5 i sopr opoxy- 6- met hoxy- | -indanon) - 2-
rec‘pr‘}ﬂas) PPperidine or a pharmacol ogical |y acceptabl e

sal t ther eof . Met hods of making and 40 WD 2008/ 051599
PCT/ US2007/ 022645 usi ng conpounds such as conpounds
of the formula (W and (U) are described in U S
PolymPagtenftI) No. 4, 895,841, which is incorporated herein by
Peakpefretbaa@vdar iX-sa it Fetapiof ¢BLo3]" kAcone variation, a
Diffgppy®dmP9BrsSt he second therapy is the conpound
I“teabhté’pgzu hydr ochl ori de,
(20/1-helh §/I 4-[ (5, 6- di net hoxy- 1-i ndanon) - 2- yl ] net hyl pi per

10.10 form including a form of
12 . ¢R0] ynor phs sel ect ed fromthe group consisting of (I1),

15.7¢1849 and (V), each pol ynorph being specified by peaks
15.8atgdel ow shown diffracti on degrees with the bel ow
16.26hmwn intensity in terns of I/10 in x-ray powder
16.4di§fraction pattern and the bel ow shown absorption
17.48edks in infrared absorption spectra in potassium
17.58rHmi de in terns of reciprocal centimeters: Polynorph
17 8% Peaks in the powder X-ray diffraction pattern

iggr - Diffraction angles Intensity (20, 0) (I/1 0)
15 650460 76 12.64 14 15.74 85 15.82 86 16.20 100

19 1446446 87 17.40 50 17.50 48

20.18 81
20.80 36
22.26 45
23.38 86
23.52 59
24.06 34
24.32 55
25.14 44
25.44 50
25.72 39
25.96 35
26.14 25
28.06 25
28.20 34
28.38 34

Wave numbers (cm™ if infrared absorption spectra in potassium bromide are:
e 560.1,698.9,749.1, 846.2, 947.6, 1036.1, 1119.3, 1222.7,

o 1266.4, 1318.7, 1364.1, 1458.3, 1500.9, 1522.3, 1534.0, 1542.6,
e 1560.2, 1570.3, 15692.0, 1637.0, 1647.9, 1654.4, 1689.5, 1718.3,
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17.88 31 18.36 28 18.58 51 18.66 46 19.48 42
20.18 81 20.80 36 22.26 45 23.38 86 23.52

WORBPSENY 24 32 55 25.14 44 25.44 50 25, 72P§§“32m”m2%“5
25.96 35 26.14 25 28.06 25 28.20 34 28.38 34 \Wave

o NYFERST $7564GM773idf 1703l %3%‘31’ %lﬁs%r ﬁ’é?'oolnzﬁqelﬁ rain
pot assi um brom de ar e: .1, 698.9, 749.1, 846. 2,
o 944890, 2912(73;6344,8 11chi9. 3, 1222. 7, 1266.4, 1318.7,
1364.1, 1458. 3, 1500.9, 1522.3, 1534.0, 1542.6,

Polym ggﬁp (Zvy 157073715920, 1637. 0, 1647.9, 1654. 4,
Peakd §»9t5e pbldSr - raf”dff‘@a%@@& %15&91 PET/ US2007/ 022645

DiffldS4of, ankisd. 7, 1773.9, 1793.8, 1830.7, 1846 0,
Inted8iAY. 1, 2354.1, 2489.9, 2927.9, 3448.1 cm'
(20,P0l y(mzst‘ph (IV) Peaks in the powder X-ray diffraction
gles Intensiity (20, 0)
9.64 gll 1) 9.64 11
10.92 11

12.46 63
12.72 17
13.86 27
14.42 12
17.36 100
18.54 39
19.90 37
21.18 35
21.74 39
22.48 60
22.96 36
24.10 17
25.28 70
28.00 27
28.50 27

Wave numbers (cm™ of infrared absorption spectra in potassium bromide are:
e 561.5,709.0, 766.2, 786.3, 804.9, 857.0, 944.3, 979.3, 1041.5,

o 1118.7,1264.6, 1318.7, 1364.1, 1458.1, 1499.2, 1542.5, 1560.1,
o 1588.1, 1636.6, 1647.8, 1654.3, 1684.3, 1718.2, 1734.4, 1751 .4,
e 1773.7,1793.5, 1830.5, 1845.8, 1870.1, 2344.8, 2369.3, 2719.2,

e 29229, 3324.0cm”

Polymorph (V)
Diffraction angles
Intensity
(20, °) (I/1°)

6.58 7
6.86 27
10.12 32
12.54 33
12.90 43
13.64 64
15.58 27
17.22 69
18.44 72
18.96 19
19.30 25
19.64 19
18.74 25
20.30 19
20.46 17
21.10 15
21.96 100
22.24 32
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10.92 11 12.46 63 12.72 17 13.86 27 14.42 12
17.36 100 18.54 39 19.90 37 21.18 35 21.74
WORWBHSEE? 22.96 36 24.10 17 25.28 70 28. ooPQ?“BZMWNZﬂ”S

28.50 27 Wave nunbers (cm" of infrared absorption
24 28pegctra in potassium brom de are: 561.5, 709.0,
24.6€68 2, 786.3, 804.9, 857.0, 944.3, 979.3, 1041.5,
25.3%148. 7, 1264.6, 1318.7, 1364.1, 1458.1, 1499. 2,
26.14542. 5, 1560. 1, 1588. 1, 1636.6, 1647.8, 1654. 3,
26.82684. 3, 1718.2, 1734.4, 1751.4, 1773.7, 1793.5,
27.52880. 5, 1845. 8, 1870. 1, 2344.8, 2369.3, 2719.2,
27.999% 9, 3324.0 cm' Polynorph (V) Diffraction angles
28-% %%n5|ty (20, 0) (1/1) 6.58 7 6.86 27 10.12 32

2221254 33 12.90 43 13.64 64 15.58 27 17.22 69

29.76 17

Wave numbers (cm™ of infrared absorption spectra in potassium bromide are:
e 506.5,559.7, 594 .4, 698.0, 740.8, 805.1, 861.9, 948.5, 972.1,

e 1039.9, 1120.8, 1220.7, 1264.8, 1314.6, 1364.1, 1458.0, 1499.5,

e 15425, 1560.2, 1592.1, 1692.9, 2500.1, 2924.2, 2998.9, 3422.1, cm™.
In one variation the Donepezil hydrochloride is in the form of polymorph (II). In one
variation the Donepezil hydrochloride is in the form of polymorph (IV). In one variation the
Donepezil hydrochloride is in the form of polymorph (V). Methods of making and using
donepezil and polymorphs thereof are described in U.S. Patent No. 5,985,864 which is

incorporated herein by reference in its entirety.

[00104] In one variation, the compound of a second therapy is the compound donepezil
hydrochloride, 1-benzyl-4-[(5,6-dimethoxy-1-indanon)-2-ylJmethylpiperidine hydrochloride,
in the form of a polymorph being specified by peaks at below shown diffraction degrees with
the below shown intensity in terms of /], in X-ray powder diffraction pattern and the below
shown absorption peaks in infrared absorption spectra in potassium bromide in terms of
reciprocal centimeters: Polymorph (III) Exhibiting peaks in the powder X-ray diffraction

pattern as follows:

Diffraction angles
Intensity
(26, °) (I/1,

6.56 30
9.94 8
13.00 17
15.00 47
15.26 14
15.74 6
16.48 35
17.42 4
18.10 21
18.50 56
19.50 17
20.10 32
20.94 21
21.66 100
22.32 25
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18.44 72 18.96 19 19.30 25 19.64 19 19.74 25
20.30 19 20.46 17 21.10 15 21.96 100 22.24 32 42
WORBEGEPH51599 PCT/ US2007/ 022645 24.22 63 24PEE/U§007/022645

25.36 60 26.14 15 26.82 44 27.52 24 27.96 15
22.988,20 49 29.58 13 29.66 17 29.76 17 Wave nunbers
23.96ctd of infrared absorption spectra in potassium
24.6Brom de are: 506.5, 559.7, 594.4, 698.0, 740.8,
26.080&4 1, 861.9, 948.5, 972.1, 1039.9, 1120.8, 1220.7,
27.2028%. 8, 1314.6, 1364.1, 1458.0, 1499.5, . 1542. 5,
28.02560. 2, 1592.1, 1692.9, 2500.1, 2924.2, 2998.9,
28.2849% 1, cm1 In one variation the Donepezi |
'69y1d3rochl oride is in the formof polymorph (I1). In one

Wave nif E R b iR s S D6 otrs QF& Hngfr l%ie fe Egbe61 648 702,
749, 78] 76’60 P74 0¥ -0ab 68'%%5@8"2 Ry 5? 119 1131,
1177, TS 96511971 d83d S240113d8E1302T 1918 3@@ 1&3%”19 Mds1470

1500, pjegr%bs NGoARdo 9k 1t 24610PERETah @ed 86T VBB IQ@&B bmrm 2061,
2993, 0, 3:1;&3(343@@&1 in U'S. Patent No. 5 985 864 which Is

|ncorporated hereln by reference in its entirety.

fi
Methot%lﬁ Q#Qﬁllllmk And ﬂﬁng gﬁ%@gf@bgg%%ge 9@@99@ th Ofs. PaRRCH%, 140,321,

erapy i's the ezl
which is incorporated herein by reference in its entirety.

[00105] In one variation, the compound of a second therapy is a polymorphic crystal (A)

of donepezil represented by the following formula:

0
MeO

MeO
N C
characterized by having peaks at the following diffraction angles (26) in its powder X-ray

diffraction pattern;

Diffraction angle (26, °) Intensity (I/lo)
7.68 8
8.52 4
8.80 7
10.20 8
10.64 8
11.60 5
12.86 16
14.80 12
15.34 30
15.82 8
16.34 10
16.96 22
17.66 100
19.26 24
20.08 29
20.46 17
20.82 35
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hydr ochl ori de,
1- benzyl - 4-[ (5, 6-di net hoxy- 1-i ndanon) - 2-yl ] net hyl pi per
WORPROSIRPAr ochl oride, in the formof a pol yrmlpﬁﬁ/lgé‘?“ﬁ@zmﬁ

speci fied by peaks at bel ow shown diffracti on degrees
2146 W th the bel ow showniintensity in ternms of 1/10 in
21.76 X-ray powder diffraction pattern and the bel ow shown
22.14 absorption peaks in infrared absorption spectra in
2260 potassium brom de in 2ernms of reciprocal centineters:
23.38 pol ynorph (111) Exhi b?®i ng peaks in the powder X-ray
2428 di ffraction pattern ¥ follows: Diffraction angles
2486 | ntensity (26, ) (1/1%D) 6.56 30 9.94 8 13.00 17
2578 15,00 47 15.26 14 1%74 6 16.48 35 17.42 4 18.10

21 . 18.50 56 19.50 17 .10 32 20.94 21 2 :
In one33rigors de,p g 38 ?e@feégl%@wlméfegﬂ%’a@sﬁgysga%gébéod%?epezﬂ-
The pggmgéahi%cry%g} (ng o% éone?p@zi@% Hractefize€Po P RavikBp&ks 86the following

diffraction angles (20) in its powder X-ray diffraction pattern;

Diffraction angle (26, °) Intensity (1/1p)
5.82 79
11.28 8
11.46 26
11.58 60
11.86 5
12.04 10
12.30 36
13.02 17
13.30 38
13.66 7
13.88 11
14.40 6
15.34 8
15.46 10
16.46 9
16.60 14
16.74 13
18.00 11
18.30 8
18.56 9
19.34 12
19.48 26
19.70 42
20.24 9
20.76 15
21.34 14
2158 24
21.72 33
21.90 100
22.76 13
22.90 16
23.22 26
23.48 35
23.82 14
24.04 ' 17
24.22 38
24.52 8
24.66 12
25.60 20
28.04 7

In one variation, the compound of a second therapy is a polymorphic crystal (C) of donepezil.

The polymorphic crystal polymorphic crystal (C) of donepezil is characterized by having
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Wave nunbers (cm" of infrared absorption spectra in
gotassi um brom de are: 559, 641, 648, 702, 749, 765,
WogRs/gt?? 851, 872, 927, 949, 966, 975, 982, PEHFS2007/022645
1034, 1071, 1080, 1111, 1119, 1131, 1177, 1190, 1205,
peaks A2the folitmfle dijﬂ"’é&ion]a%g@s (50’92%1 it er 3884 difBRfAon pAEDn:
1438, 14537 1461, 1470, 1500, 1589, 1605, 1697, 2407,
Diffractioniengle 22667, 2624Intepgily1llo651, 2667, 2837, 2848, 2924,
2954, 2961, 2993, 3007, 3377, 3433 cm'. Methods of
742 maki ng and usi ng suchzconpounds are described in U S
756 Patent No. 6,140,321,4 which is incorporated herein by
960 reference in its enti4ety. 1001051 In one variation,
9.74 the conpound of a sectthd therapy is a pol ynorphic
982 crystal (A) of donep&&il represented by the follow ng
994 formula: O MO MeO NB3characterized by havi ng peaks
1146 at the followi ng difffaction angles (20) in its powder
H-gg X-ray diffraction paftern; Diffraction angle (28, 0)
13'78|ntensity (I/1o) 7.68 8 8.52 4 8.80 7 10.20 8
13go 10.64 8 11.60 5 12. 16 14.80 12 15.34 30 15.82
1408 8 16.34 10 16.96 22,5 17.66 100 19.26 24 20.08 29
1478 20.46 17 20.82 35 4444

14.94 25
17.00 100
17.18 48
18.12 10
18.22 10
18.44 8
18.60 12
18.84 19
18.98 17
19.12 17
19.76 17
20.30 9
20.86 13
21.00 18
21.14 25
21.50 48
23.44 26
23.92 17
24.20 10
26.22 13
26.54 25
27.74 7
28.80 | 7

Methods of making and using such polymorphic crystals are described in U.S. Patent No.

6,245,911, which is incorporated herein by reference in its entirety.

Acetylcholine receptor agonists

[00106] Compounds for use in the syétems, methods, combination therapies and kits
described herein may include acetylcholine receptor agonists, such as neuronal nicotinic
acetylcholine receptor agonists. Since the cholinergic system is impaired in Alzheimer's
disease patients, acetylcholine receptor agonists are useful for improving symptoms of
Alzheimer’s disease. An exemplary agonist is TC-1734 (Targacept), which is an orally
active neuronal nicotinic acetylcholine receptor modulator (agonist) with antidepressant,

neuroprotective and long-lasting cognitive effects. This compound has high selectivity for
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WO 2008/ 051599 PCT/ US2007/ 022645 21.46 17 21.76 17
22.14 21 22.60 21 23.38 20 24.28 14 24.66 19
WOZ06805189| n one variation, the conpound of a ZEEAIFE007/022645
therapy is a polynorphic crystal (B) of donepezil.
neuroﬁl;lli‘ RicBRhi¥ TRepto € IQI'id{'§(!1§1|y51@ I§>9udQ’,fs iflRERO AL TCLI734 enhances the
characterized by having peaks at the follow ng
releaseloff dcetyddhiobne fmplthe c¢r®X) in its powder X-ray
diffraction pattern; Diffraction angle (20, 0)
nt ensi t I/lo) 5.82 79 11.28 8 11.46 26 11.58 60
NMD/&I?QSBWE‘X‘@ 570 12.30 36 13.02 17 13.30 38 13.66
7 13.88 11 14.40 6 15.34 8 15.46 10 16.46 9

[00107112- 60Cdifipouts fot ukin the sPflerds, metiodd0coibindticabh&api&arifikits

described herein may include NMDA receptor antagonists, which reduce or inhibit an activity

of an NMDA receptor. Alzheimer's disease is associated with an excitotoxic effect of
neuromediatory excitatory amino acids such as glutamate and aspartate (Excitatory Amino
Acids and Drug Research, Ed. by M. R. Szewczak N. I. Hrib Alan R. Liss, Inc., New York,
1989, p.380; The NMDA Receptor. Eds. Watkins & Collingridge G., 1989, IRL Press).
According to this mechanism, hyperexcitation of neurons due to the prolonged activation of
their N-methyl-D-aspartate (NMDA) receptors with glutamate results in an excessive entry of
potassium ions into the cell. The increase in potassium ions initiates a number of
pathological metabolic processes, finally causing the death of nerve cells. (Mattson, Neuron,
1990, v.2, p.105, Mill S. Kater, Neuron, 1990, v.2, p.149; Saitch et al., Lab Suvest., 1991,
v.64, p.596). B-amyloid significantly enhances the excitotoxic effect of glutamate through
the NMDA-receptor system (Koh et al., Brain Res., 1990, v.533, p.315; Mattson et al., J.
Neurosci., 1992, v. 12, p.376). As a result, the glutamate mediator at concentrations that are
nontoxic under normal conditions becomes toxic for neurons under conditions of developing
3-amyloid and causes their death. An exemplary and non-limiting list of NMDA receptor
antagonists includes Memantine (Namenda® sold by Forest, Axura® sold by Merz,
Akatinol® sold by Merz, Ebixa® sold by Lundbeck), Neramexane (Forest Labs),
Amantadine, AP5 (2-amino-5-phosphonopentanoate, APV), Dextrorphan, Ketamine, MK-
801 (dizocilpine), Phencyclidine, Riluzole and 7-chlorokynurenate. The structure of

Neramexane is distinct from that of Namenda but they are pharmacologically equivalent.

[00108] In one variation, the second therapy comprises an NMDA receptor antagonist of
the formula (V):
\N/
R,
Rs
R4
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19.48 26 19.70 42 20.24 9 20.76 15 21.34 14 21.58
24 21.72 33 21.90 100 22.76 13 22.90 16 23.22 26
WOZ0WHSERY 23,82 14 24.04 17 24.22 38 24. 52PET/US2005822645

12 25.60 20 28.04 7 In one variation, the conpound

of a second therapy is a pol rphic crystal (C) of

donepezil. The pol ynor phic ()é/:j;)st al pol ynor phic

crystal (C) of donepezil is characterized by having 45
where¥iR 2 RBR Oark 3@ tieaT o dB2&ont/ Rpasdiingigdkaeator b beaight or branched

follow ng diffraction angles (200) jn its powder X-ray
alkyl gopp paém 6% Pams ef.An COWW‘P&&Y‘%N apgprecyis, greyp with S or 6 ring

C atogfgt@g&gh%%hé ﬁ) fédﬁl%l%&f)%%ﬁgreﬁt fgrélggsl%cteg frbth ﬂ}QirogenSQ

straight or branched alkyl group of 1 to 6 C atoms, a cycloalkyl group with 5 or 6 C atoms,
and phenyl; and wherein Rs is hydrogen or a straight or branched C, -Cs alkyl group, or a
pharmaceutically-acceptable salt thereof, is disclosed. With reference to formula (V),
branched or straight C; -Cs alkyl groups representatively include methyl, ethyl, iso- and n-
propyl, n-, iso- and t-butyl, n-pentyl, n-hexyl, and the isomers thereof. In one variation R,
R, and R are hydrogen. In one variation R}, R; and R;s are hydrogen, and R; and R4 are
methyl. In one variation R}, R; and Rs are hydrogen, and R; and R4 are ethyl. In one variation
Ry, Ry, Ry and R; are hydrogen, and Rj is ethyl, isopropyl, or cyclohexyl. In one variation R;
and Rs are hydrogen. In one variation R3; and R4 are methyl, R; and Rs are hydrogen and R; is
methyl or ethyl. In one variation R, and R, are hydrogen. In one variation R, and R, are
hydrogen, Rj is ethyl, and Rs and R, are methyl. In one variation the second therapy
comprises a compound selected from the group consisting of: 1-amino adamantine, 1-amino-
3-phenyl adamantane , 1-amino-methyl-adamantane, 1-amino-3,5-dimethyl adamantane, 1-
amino-3-ethyl adamantane, 1-amino-3-isopropyl adamantane, 1-amino-3-n-butyl adamantine,
1-amino-3,5-diethyl adamantane, 1-amino-3,5-diisopropyl adamantine, 1-amino-3,5-di-n-
butyl adamantine, 1-amino-3-methyl-5-ethyl adamantine, 1-N-methylamino-3,5-dimethyl
adamantane, 1-N-ethylamino-3,5-dimethyl adamantane, 1-N-isopropyl-amino-3,5-dimethyl
adamantine, 1-N,N-dimethyl-amino-3,5-dimethyl adamantine, 1-N-methyl-N-isopropyl-
amino-3-methyl-5-ethyl adamantine, 1-amino-3-butyl-5-phenyl adamantine, 1-amino-3-
pentyl adamantine, 1-amino-3,5-dipentyl adamantine, 1-amino-3-pentyl-5-hexyl adamantine,
1-amino-3-pentyl-5-cyclohexyl adamantine, 1-amino-3-pentyl-5-phenyl adamantine, 1-
amino-3-hexyl adamantine, 1-amino-3,5-dihexyl adamantine, 1-amino-3-hexyl-5-cyclohexyl
adamantine, 1-amino-3-hexyl-5-phenyl adamantine, 1-amino-3-cyclohexyl adamantane, 1-
amino-3,5-dicyclohexyl adamantine, 1-amino-3-cyclohexyl-5-phenyl adamantine, 1-amino-
3,5-diphenyl adamantine, 1-amino-3,5,7-trimethyl adamantine, 1-amino-3,5-dimethyl-7-ethyl
adamantane, 1-amino-3,5-diethyl-7-methyl adamantine, 1-N-pyrrolidino and 1-N-piperidine
derivatives, 1-amino-3-methyl-5-propyl adamantine, 1-amino-3-methyl-5-butyl adamantine,
1-amino-3-methyl-5-pentyl adamantine, 1-amino-3-methyl-5-hexyl adamantine, 1-amino-3-
methyl-5-cyclohexyl adamantine, 1-amino-3-methyl-5-phenyl adamantine, 1-amino-3-ethyl-

5-propyl adamantine, 1-amino-3-ethyl-5-butyl adamantine, 1-amino-3-ethyl-5-pentyl
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13.78 8 13.90 17 14.08 29 14.78 14 14.94 25 17.00
100 17.18 48 18.12 10 18.22 10 18.44 8 18.60 12

WOIIWASIY? 18.98 17 19.12 17 19.76 17 20. 30PGT/U503822645
13 21.00 18 21.14 25 21.50 48 23.44 26 23.92 17

adamgrﬁmgol -11911n02§-ea%/1—$31ex§16ac§ﬂqa3§ne 2i7an?1f’10_6 etR- BOycloRy hadfantine,

maki ng and using such pol ynorphic crystals are
1 amldeéefrthjziei}phwyba@m@anenlt amnino-3-propyb3-duty! adgmatiing sl-amino-3-

cor ted hergein.by,refe |ts entire
propyadiy B AT P i BT -rery ettt Gabtaropy-s-
cycloﬁ@(r lh’cﬁﬁndnﬁn& hlearﬁiwh‘étﬁﬁﬁ) pyTBIpREklE ad sAARIne 2t aihd- BuARSESentyl
kits described herein may i ncl ude acetylchollne

adamaremept@mlrag&bmﬁé hegubadaa@nhem rleavaino1-wy - rcyclohexyl
w8 Rea AT R PSR 35 POBEA LRl L
additi8f 8bMb&ils| & ne SGARIEN R AR S4ré hpdrBgéis&icH las,ffof example, 1-amino-
3-ethylrg?;-?i\i/rhentgyl adamtar?tgﬁe %Ld compounds wherein R, Ry, R4 and Rs are hydrogen
such as, for example, 1-amino-3-cyclohexyl adamantane and 1-amino-3-ethyl adamantane. In
one variation Ry, R, and R; are hydrogen such as, for example, 1-amino-3-methyl-5-propyl or
5-butyl adamantane, 1-amino-3-methyl-5-hexyl or cyclohexyl adamantane, or 1-amino-3-
methyl-5-phenyl adamantane. In one variation the compound is selected from the group of
consisting of: 1-amino-3,5-dimethyl adamantane, 1-amino-3,5-diethyl adamantane, i.e.,
compounds wherein R, R; and Rs are hydrogen, and compounds wherein R| and Rs are
hydrogen, R; is methyl or ethyl, and R; and R4 are methyl such as, for example, 1-N-
methylamino-3,5-dimethyl adamantane and 1-N-ethylamino-3,5-dimethyl adamantane. In
one variation the derivatives may be used as such or in the form of their pharmaceutically-
acceptable acid addition salts including, for example, the hydrochlorides, hydrobromides,
sulfates, acetates, succinates or tartrates, or their acid addition salts with fumaric, maleic,
citric, or phosphoric acids. Methods of making and using such compounds are described in

U.S. Patent No. 5,061,703, which is incorporated herein by reference in its entirety.

[00109] In one variation, the second therapy comprises an NMDA receptor antagonist of

the formula (T):

(D)

or a physiologically acceptable salt thereof wherein R, includes an amino group, and R, -R}7
are independently H or a short chain aliphatic group including 1-5 carbons, and R4 and Ry

(independently) may also be a halogen (particularly fluorine, chlorine or bromine) or an acyl

49



Al zhei nmer' s di sease. An exenplary agonist is TC- 1734
Targacept), which is an orally active neuronal
wai2 q5}ﬁ9§ acetyl choline receptor nodul ator (a§6hilseg07/022645
with antidepressant, neuroprotective and |ong-Iasting
c RERS " . . . i
sroupy B S BP0 30° P TRBUAS P aRS e e i, fh bk
variationdtis aineethye geptporsoneaciatioh Bl 5 metbyLghons andhBi tsd¥ld:. In one
. that TC 1734 enhances the .release of acetylchgli
variati e {57EDHt GRUDNRERE PRCHIS o iy GG SEUD P R0 7 e In one
i " ' h ar€@ethyNSbupd) and R
Varlatﬁ?eq?i ?393{30 gl(r%dmééiﬁiﬁsgr&égs?r?%ztgﬁﬁﬁgorneﬁﬁw%i ncl udg %‘OI\/D%Sn !
is NHs.do ep¢ variaionalosaid canpainddhmemdoies. & onavariation By is:
activity of an NVDA receptor. Al zheinmer's disease is
associated wth an excitotgxic effect of
neur onedi atory excitatory zIahi no aci ds such as
glutamate and aspartat e (Egcinypyory Amino Acids and
Drug Research, Ed. by M R] Szewczak N. |I. Hib Al an
R Liss, Inc., New York, P£89, p.380; The NVDA
Receptor. Eds. Watkins & Collingridge G, 1989, IRL
Press). According to this mechanism hyperexcitation
wherepf Xnand ¥nsredndependantly Ihpor shagechaticaliphati¢ gieupinclydieg petween 1-
N- et hyl - D- as tate, (N rgge - WM.t t
s cufy T Dot RS ABUS R B0 P B B SRR, g e
CH; ahB @1, ¢&¥pketivERe In 66 RaB€ioh thel@haahd 8 rirdmaadiné. thh ahesardation R,
_ nunber of pathol ogi cal netabolic processes, finally
152 causing the death of nerve cells. (Mttson, Neuron,
1990, v.2, p.105, MII S. Kater, Neuron, 1990, v. 2,
p.149; Saitch et al., Lab guvest., 1991, v. 64,
p.596). 13-anyloid signifig¢antly enhances the
excitotoxic effect of glstemaN#,through the
NVDA- r ecept or system (Koh ¢t al., Brain Res., 1990,
v. 533, p.315; Mattson et aKz, J. Neurosci., 1992, v.
12, p.376). As a result, the glutamate nedi ator at
concentrations that ar nont oxi ¢ under. nor mal .
wherep faad SparUBLABENIGA e § oA B halin 0 R el pegween 1-
j = ' ; s their death. An
> carb&&g,%%fl%??%ﬁ%thﬁ%{ I mnﬁrﬁg\%ﬁ?ﬁ}@%? ENI\/DA recept or
ant agoni sts i ncludes Memanti ne (Nanenda(r) sold by
Forest, Axura(r) sold by rz, Akatinol(r) sold by
Merz, Ebixa(r) sold by Lun b_eﬁh), Ner anexane ( Forest
Labs), Amantadi ne, AP5 2
(2-am no- 5- phosphonopent angat e, APV), Dextror phan,
Ket am ne, MK- 801 (dizocil pf ne), Phencycli di ne,
R luzol e and 7-chl orokynurenate. The structure of
wherdNe X BRX X0 @rd isdéPesddntistH br @ Bhdrhétairoiliphatie pdbap bndludifi@between 1-
are pharnacolo%ically equi valent. [00108] In one
5 carbpas.iaaiFonis amethylgrevrl [npee ¥giatesdorifses an NVDA
receptor antagonist of the fornmula (V): RI\ N/R2 R3

X4

——C—NH,

X

wherein X, and X; are independently H or a short chain aliphatic group including between 1-
5 carbons, and R4 and R, are methyl groups. Methods of making and using such compounds
are described in U.S. Patent No. 5,614,560, which is incorporated herein by reference in its

entirety.
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4 R5 R4 47 WO 2008/ 051599 PCT/ US2007/ 022645 (V)
wherein R and R2 are identical or different,

WPSABASENPi ng hydrogen or a straight or branchB§T/USPIF(022645
group of 1 to 6 Catons or, in conjunction with N, a

Inhib %?Qﬁ.égié %@eg{f&’ewgﬁyléid_oq;agg?” ng C atons; wherein
erent, being sel ected

from hydrogen, a straight or branched al kyl group of
[0011D]t 0 Eofxpmundssior asecmchcoﬁlsteyﬂs gethods,wotrbirkation t}ﬁ:rz(f;ies and kits

descr@{eg gg;&m r%g}c{i 1@?\5%65@81%%2 of @%51131 @‘ESPQII?M a o %lg p aque such as a
compgI T CFBPI%H&&% Ak kﬂmﬁ%@&aﬁ@@nﬂaﬁﬁl of ﬂ F’ﬁ&%@; preb%’sor nprotem %&r APP),

osed reference to fornu
reducss omlgimhat@s the(f6mazdtioynl of g’rﬁéapsdums roesbmirmtesmelaynwt}cdmwwloxd AB

th d.n-
peptlcﬁne g%wloﬁ,pl%pélﬁt r}?auceﬁ %H glk[g'na 54 ui}tﬁ@c 1%31‘%. @eﬁaﬂ\éﬁltg gprotein
involidd iAEB Uﬁ"gdn?ér'f&%ala%n reﬁ@ce@%ﬁelﬁﬁuﬁ&% Y RHAESH oflaﬁ‘nﬂ@i@ plaques
variation R1, nd are hydrogen, and R3
(e.g, amlmdrptalqyd:s in|the bmm),vlacneastes onpﬂ@lnotmhanldaxﬂﬁcemf@mylmd plaques
(c.2 R GE PR RSBy Pt GBI RlaguresCis AigH pladies in the
brain}, SARLRR% or iRreS¥CARfMle reiﬂbn@é’%‘i’rﬁf B-%Hﬁ(ﬂd BeptiddD FEdBées or
are hydrogen. In one variation are net hyl,
elimi@esathel a5 load eashydtramgém redudeRyr dlgninates A Ipepxndeeiintlycted tdmcity or
arlatl n R and. R2 ar.e hydroge Ln one varj atijon

cell dggtﬁ wn% a} %fgaélwlmﬁqu eds ecteg Himpgove, gtapuize,

elimifdt€ dERiyY pre'!/é?lt Ashe¥REr AAisQRe t PSRRI dIHET&RYe compound
conpri $es a conmpound sel ected fromthe group

reduccmslaatqungofd} APf Aﬁﬂh@na/dkadmmmnég g lampioftbpla@uepinglmg/brain), Af

nt.ane 0-net h I-ada
iSRRGty FE BT ST bl B abs, e, s0%, 60%
70%, %d%mo%aaﬁ% ok 1809 R-c3nipa Ao e coﬁ@%ﬁtr%rh%ount in the same subject
-am no- 3-n-butyl adamantine, 1-am no-
prior antamntnarms compangil hothe csrrdspogdmg@psolun@dmlmtsubjects not recelvmg

the cqnlgﬁfiltf%l téérﬁ@( h@lﬂ eéerg[)lﬁv nﬂ@;@%ﬁé eﬁgmo 1-propanesulfonic acid

(Tranﬂxpx’&sﬁ@tﬂ&hé&ﬂbm% 3% Nedfdéﬁélh)(t}erv%ﬁmﬂt‘%?getmg soluble Abeta peptide
N- et hyl ami no- di met h adamant ane,

with "![ramlprgsem &pyhe m:ﬁtmgnt:s)f@rzun mlwdosmafa/é(mbn()ﬁégtng, May 1, 2006).

rzhefier T g TR o TAR| R pf RFFRA Iy poe amyioi
cascadél aPayistien QAxén}ékU'i PRipheh M ¥ludes @ﬁ@%ﬁha@ﬂ%’f&ﬁé Bfaghyloid precursor

1-am no-3- pentyl adanmanti ne - am no- 3, 5-di pentyl.

proteiad Arfditiiand arrwkaﬁﬁwbﬂ@w pwtlpnhn sﬁﬂéwmeraﬂd\lmﬁe pragression.
POSlp%CWIQ&IC?OQ%V% ¥ﬁom§r 8% %hgrl%lea ial i &pears to ra]ffe(:.:’; t]il1 e?senger

am no-

RNA ad graPr h9well ds imfibugs- &c%t@beh&xwe d)aﬂaﬁ‘%kicﬂ@vels of B-amyloid in
1- am no- 3- hexyl - 5- cycl ohexyl mant i ne

preclipicghgnigalampdsly parezedicedy Flus@amedyriad is a selective amyloid lowering

agent iSAQE"AS] %ag egﬁﬁgéqu J l)f tlﬂg ?cga%ﬁﬂ%e af'nylmd beta 42 (AP42) in cultured

I'Cyc exy
humat celis 4d-i8-agined] atuebels| Mheﬂmlprmﬁh’iy\’&ﬁﬁatﬁﬁof dhuﬁﬂd)xié)ﬁy and
3, 5-di phenyl adapmantine, 1-am no-3, 5 7-trinmethy

amyloig a}ﬁaﬁf fenslopmentimiye braospfilghgmers disease patmxdﬁ%tﬁ@r Fibrillex
(NC- 510'3aE.be(als§ eis%gdd%rﬂy 8d1unﬂr_e.§ EYA& ﬁ%ﬁ{@f&lb@ 1,3-propanedisulphonic acid,

rr 0 I no ah
1,3-PDS) is an orally active amyloid precursor protein antagonist that inhibits amyloid

deposition. PBT-2 (Prana) reportedly reduces a pathological interaction of metals and
proteins leading to toxic AP oligomer formation in the brain that is characteristic of patients

with Alzheimer’s disease. Memryte (leuprolide) (Voyager) appears to dramatically and
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derivatives, 1-am no-3-nethyl-5-propyl adamanti ne,
1-am no- 3- net hyl - 5-butyl adamanti ne,

WO U§53- net hyl - 5- pentyl adamanti ne, PCT/US2007/022645
1- am no- 3- et hyl - 5- hexyl adamantine, 1-ami no- 3-

signiﬁ?ﬁfl{y feduc&y b QQI%M{ratﬁQﬁ"E@BHl@Q{MZ in mice, This result is consistent with -
1-am no- 3- net hyl - 5- phenyl adamanti ne, 1-am no- 3-ethyl -
the hyjpofiresis yhat abizorenat gmdotte;amlmls?&lm dvyltr*tﬁttdcmwt[yhmylmd production. In

partlcgg()gant ol sp@‘ymggw Q8 Eg@ga cgent el qaﬂg\g/\eormone acting mainly
h
on thél-plﬂma%glgn(g%rﬂﬂm%sc%ﬁgﬁlﬁgﬁ%%ﬂgﬁroﬁﬁc&s initial stimulation of FSH
and LH- (3H4dags)3t}en ypprésspimewyth raﬂﬂtmmbf gunadal hormones to castrate or post-
no- 3- arran

menoBA SR FESls (EATHNRY a aienane 18 2HEgS 3 RO oEiepasgrone t
castraﬁgﬁ‘@@fs‘\ﬁﬁun iw@[ﬂ R)gr &feEl{so R female$ $6IHARGNYH e AIBERAN Afdrogen

1-am no- 3- propyl - 5- phenyi "adanmanti ne,
synthdsisare mthiBitdout y| - 5- pentyl  adamanti ne,

1-am no- 3- butyl - 5- hexyl adanmanti ne,

oo 2 AT ey R 1 Rt FOrRE i i QB g it

have me&lielaeeha& iRl ushothREkDl thifthe ﬁ%@ﬂ@l@spepﬂldfh AL, stYrﬁﬁllafbtdnClﬂlmune
R, and R2 are hydrogen suc for exa - am no-

reSpomse@lghyustth pemdﬁhaﬁym% Amrtunn.cahisit clpathneo lé@ﬁdb)ld\nm@er&nd

plaauk ig byt o esk BB L YA S B BRI . Ane-

001 (BERVRPRYTS a h'ufhaniQB@ moAbEBhAl ARtiBddy thet gk tRand@ERars f-amyloid
hydrogen such as, for exanple

l e
peptldp éﬁhlm@n(bodktm&hmlm awlrmmsteresi—tb mlnq/patlaatawahatath@patlent is not
requ1rfd iwgn% %@ﬂlwgu%ﬁmor 5%%?}1'&% e:@ye{m)?} %n’ﬁIn r{ElS approach

may elitddih@t kiRMmcel oraREPpaiEnttd ot lafGinaink F@PbAREo Bramioidl ACC-001
consisting of: 1-am no-3, 5-di nethyl adanant ane,

(Elan/fV yathhis a:ﬁ gnyfioist nqiﬂltedaafaﬁann@nemamoreapproa@b mpwLindhase I clinical

trials. ﬁjﬁlls P%m?gh E% Iﬁ%gar Indug u }(l%llll’g %Eglcl%glgrre@h e?p%rr]lges to f-amyloid.

The gB4INY to claitB-Hdylantwiide mrﬁmﬁma yitle Sff€dis afth ab Mﬂmna)f the
1-N- et hyl am no- 3, 5-di net hyl adamant ane and

centrainp\;vgpﬁwsm no- 3, 5-di met hyl adamantane. In one
variation the derivatives nay be used as such or in

cGM. E&‘ec‘if?cf rmo%hc d& erras‘é*i%e”?ﬁﬁ}ﬁé)‘i%lworsgccept abl e acid

Ton safts rncrudrng, for exa
hydr ochl ori des hydr obr om des, suI fates, acetates,
[00112)icci Qatmpsuats ﬂaaust.eriathi&ystemsl meuhodsachb'mddbﬁ therap'mlahd kits

descrifed gt e fokhidh gai}ﬁ%sm Hpreetp iR s SADES) Sinibitors
whlclfjr%at‘f(fe' J6thibit a 9ct§/1t ]?ff\k%uclﬁasqgé-h %lys%f%@l\}ﬂs Because

I ncor por at ed herei érence 1n 11s enti
cyclid GRIPQAdy haVemeeropwtecatwe@ﬁﬁecttHH)Eﬁ athitdtorhae appecmirtp nmpese,

NIVDA f h I R1
stabll‘%g,zelmnatr (%?%1 g{ p{%gctarpeg\q S%er%g 1|_séas§4[nosrorrrnue gm odiments, the PDES5
inhibitor reduces the activity of PDES by at least or about 2, 5, 10, 100, 500, 1000, 2000,
3000, 40000-fold or more than the activity of PDE3, which is involved in control of cardiac

contractibility, or PDE6, which is involved in the phototransduction pathway of the retina.
Exemplary inhibitors are 1-{[3-(6,7-dihydro-1-methyl-7-0x0-3-propyl-1Hpyrazolo[4,3-
d]pyrimidin-5-yl)-4-ethoxyphenyl]}sulfonyl]-4-methylpiperazine citrate (silednafil, Viagra,
sold by Pfizer), (6R-trans)-6-(1,3-benzodioxol-5-yl)- 2,3,6,7,12,12a-hexahydro-2-methyl-
pyrazino [1', 2":1,6] pyrido[3,4-b]indole-1,4-dione, (tadalafil, Cialis, sold by LillyICOS),
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R7 R15 R16 R6 (T) or a physiologically acceptable
salt thereof wherein R, includes an am no gro

, and
WRR0088599 ar e | ndependently H or a short chai nPET/USZO‘”/022645
al i phat| c group including 1-5 carbons, and R4 and RIO

Levitéa:( %Qnaﬂﬁesn (’%% Ba 94 l%l n?ac%utlc 1% BEXY. S(nq?h Z(g%g\gaere!:l}lam/

rine, ron1ne an-acy
Scher%@&b@@@%ﬂa ZE}QTdaHmQZﬁl%?e@éﬁ “I@nbmdlelstrera@a ¢hhyBitdradreon
R is NH2, and the conpound is preferably anmantadi ne
neuroprptesie t euliuaed smnakangter neurRIsH yf Ny, Res, 0fd):485-95, Feb, 15,
va 0
2003). aﬁll %H %%p%%éhﬁ%tglg%dp#oll@{ls éﬂ%et”}O{' né% nslt §91a§|r_ll%§ p&eﬁ&? 8DE3 and
10-fochas&ffEEﬁdeagstBDEaI@deared$0 RHEéI n one variation R4
and RIO are nethyl groups. In one variation R4 and RIO
are nethyl_ and R, is NH2. In one variation
exidase HBINIE i s nemant i ne. In one variation R
.-G NH2 X2 wherein X, and X2 are independently H

l‘"’“&‘ : bonsp"“ff%afgﬁg@vlgr. A ontll Mol SOl Hehfi s kit
. described heuetn mey inclule mdreamine okidae thhiitas,suctCidXoarpbuhtls that inhibit

respectlvely In. one variation the conpound is
the deaiaaiioaf agnonoaminfenepEriyagsmyier Ry a mepoaminecoxiggse. &p exemplary

monog %{ da)étqcll%e ér?gtﬂbo)ﬁgsn%lr(ﬁgf ﬂg@@ﬁp&g%&%ﬂﬂgﬂkt @ﬂ&&roﬁg@k%hne

also re&rrad mazthBO giThispompoumdi avanltifiiicaondRMA©:-B inhibitorC- NH2
wher.ein X2 are jndependently H or a short .
neuropipis gl IF%‘%;{Fiaéorg(%Eﬂﬂ §1eE) JQ?Y?E w@ﬁe@@wn@ NEYrORIPSE iron
i
chelat%? %o?\'onin% oki vﬁ% te}?ﬁlhblggr ggl%g fJ)Inneg?cgieIﬁ%{ eegf\)egﬂ'sn tEesres - v1tr0 studles
on ansh}odantcahawty, atdavpikain o lgridperokide ferdiatign bed manarﬁme 5>x1dase

carb 4 | e roups. Met hads of
inhib{ian; PAeAETS o S BB e e BBR mOBARAS o idase
inhibitets Wud@qsocﬁrb@;{ém@ POlarpMH) R oé18bdriae { ReFRX ERMIaNEN € IMo ¥ dura®),

reference in it
phenelzine (Nardil), tranylcypromme (Parnate), selegiline (Selegiline, Eldepryl), emsam,

nialamide, iproniazid (Marsilid, Iprozid, Ipronid, Rivivol, Propilniazida), iproclozide and
toloxatone. Many tryptamines, such as harmine, AMT, 5-MeO-DMT, and 5-MeO-AMT,
have monoamine oxidase inhibitors properties. Ladostigil (TEVA, TV3326) produces brain-
selective MAO-inhibition.

Vascular endothelial cell growth factors

[00114] Compounds for use in the systems, methods, combination therapies and kits
described herein may include vascular endothelial cell growth factor (VEGF) or a fragment
thereof. Because VEGF may have neuroprotective effects, VEGF compounds are expected to
improve, stabilize, eliminate, delay, or prevent Alzheimer’s disease. Exemplary VEGF
molecules include VEGF121, VEGF145, VEGF165, VEGF189, VEGF206, other gene
isoforms and fragments thereof (Sun FY, Guo X. “Molecular and cellular mechanisms of
neuroprotection by vascular endothelial growth factor,” J Neurosci Res., 2005 Jan 1-1 5;79(1-
2):180-4). In some embodiments, the VEGF fragment contains at least 25, 50, 75, 100, 150
or 200 contiguous amino acids from a full-length VEGF protein and has at least 5%, 10%,
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entirety. 50 WD 2008/ 051599 PCT/ US2007/ 022645
| nhi bi tors of anyloid AB peptide or anyloid pl ague
WOEBIS 19 onpounds for use in the systens, net HS%@,SZOW/OZZ“S
conbi nation therapies and kits described herein my
0 o f l) . 1 -
20%, B(IW QW/Q 563}1 &j}"’o@s/‘”?gn@%r{gd’ 0930 Qleaglu%cggltgpf gFa{IJr(r]&:Rgrtldelrslg full
lengt}t‘hEGqustatnl.on of (3-amyloid precursor protein
((3-APP), reduces or elimnates the formation of
A042, rsduces or elimnates an activity of anyloid AB
nmyl oi d pl aque, reduces or elimnates an
interaction of a metal with a protein involved in Al 3
[0011?] ' go@EﬁmRB&l’; d3gb, &@’m flfé@g&@ﬁﬁs %etﬁ!)dls”h’i}ﬁt)i‘ﬁﬁtlérh@leraples and kits
ormati o anyl oi d ques .g., anyloid plaques
described hdreinbmai inylude troplmagecsvthrfaqﬁomrﬁogesi&fhh i le ¥GInBDNF, GCS-F

and/oggm g })g | %g?sodmé @gh éLar effc%lry&g%%gF IBF%E’B’EQQ %ﬁtl{xﬁ.ﬁéate

new nBfudh %)rowﬁlt 'H@eélﬁte *dpRic rWh%&@?s Ay dTRTHEE CEFBRARRShey are

agai 3-anyl oi d peptide, reduces or elinnates t
expecteditd unplrowa,ssmﬂlaeanldhmateg éday;eus pmveed Ahzhﬂatees dsease. The
tide-induced.toxic Red ng .t he
comb oo Ty SETRER av it indafESueh &S b RgiS othit Howth
factor%é}h‘ehu@eﬂhe afdptBiNAlcthatd e k&, wit ndW @é'l?@‘bwﬁln ZhBuIAB6N. SAn
di sease. In sone enbodi nents, the conpound reduces
exemplhgy componnd tiat (BmEPR)e dffestsmf ngrrigl oo withpretquis Xadipgoden (Sanofi-

any qu n . th AB peptide-induced
Avemtl%xsg?vggg é*’jmm‘ifgs’te%apd a]at | east or about 10% 20%

30% 40% 50% 60% 70% 80% 90% 95% or 100% as
Hypo#£i8 iiRfic e Tatdr REt st 88PRNE hRGy 1 Bbx Ve i lEbISGHE

subject prior to treatnment or conpared to the

correspondi ng amount in other subjects not receiving. .
[00116he coampoerdsder yshdn ﬁwystpmsex@hﬁs@wmbwmw therapjes and kits

descrlﬁiﬁ%ﬁ@w 1n8 Eéﬁr?llg%?@ﬁqﬂz ct1v te(h o>r(q 158’&%‘15 ’fact(%r (HIF) and/or

mhlblsHIImpioqeylab@daomms dBecatkd ﬁyﬂi&xmnm@&atf@témumers and HIF
treatment of brain anyloidosis,” Neurobiol Aging, My

prolyl#-hydyosylase iphibiiensueryNiane REMFOPIStesEN e, aﬂf%ct%ﬁw@a Fempoynagpre

expesBRROUABAPLAMAL LERERCL RS ADN R empPS il i
al. “H)hﬁx(a&namiblelfabt@f }ﬁ'Glyﬂ smydrqmymkemmh(x(i& ARF&)rgarfdr mfnjd)p]rbtéctlon

and thus may inhjbit Al zhei I sease progressi
in the pgR{ral HEFYPNS FYstanhe JM.Qh%, Zoé)éﬂ%qc 1&#%@&&&7 a3 E@b 2005 Oct
13.) such, it appears to affect the nmessenger RNA of

(3-APP as well as inhibit (3-secretase, whereby

neurotoxic levels of (3-anyloid in preclinical aninal
Anti-apogekis oaneuropdtecade cdthpindan (Myriad) is a sel ective

anyloid | owering agent (SALA) that reduces | evel s of

e taxi c peptide amyloid beta 42 (A(342) .in culture

100115, Coimpp By 5 1 eﬁaﬁtewsda?tbodw%n binauion e raﬁﬁsﬁﬁﬁ? jits
descrl'on Bér%%a}plfncfﬂlﬁb‘ B -G bt cafsbunddyl Qbbb REE compounds.

devel opnenit in the brains of ‘Al zheiner's di sease
Ladosnigtli(€RV#, TKi3326)ehasmemiopratédtior actfw@- 503, Epr odi sat e

di sodi um sodi um 1, 3- propanedi sul f onat e,
) gnedl sul honlc aC|d ka3

Tro

|s an orally
44 st t hat

[ nh| bits arryl oi d
[00118] Compounds for use in the systems, methods, combination therapies and kits

described herein may include activity-dependent neuroprotective protein (ADNP) agonists
and analogs. ADNP has been identified as a glial derived protein that has neuroprotective

activity. Because ADNP peptide agonists and analogs have neuroprotective effects, they are
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deposition. PBT-2 (Prana) reportedly reduces a
at hol ogi cal interaction of netals and proteins
WP2AH U500 toxic A(3 oligoner formation in th&CHUSEP7/022645
that is characteristic of patients wth Al zheinmer's
expectidiB 3R rovybs'ﬁl}{flf‘e @ilﬁ%’féjldeg?)or( YAXAOR[he @R R ald An
dramatfcally and’51 WO 2 f599 PCT/ US2007/ 022645
exemgllagnADM’amialqg is Mut@d(/’tlhm) ocuncle istanahirarasal bf fob’na]iattd eight amino

in. mce. istent with th
acid Ry DRI PERIS Bl B Mof OBPIFeFaisiiasS gt numerous
toxm§eﬁﬁltcrellméff ﬁrés@eSQnﬁﬁan 'AQZHE'irﬁQxUé:&'s@dge nelﬂotoﬂﬁ{ (tISLeGWl@fd peptide),
| euprolide is a syntRetic anal og of gonadotropin
CXCItm@{lg@stﬂm{%a@aaelﬁb nke toxiorenyelope proten pf HlLVt(gpl;ZO) electrlcal

block%ﬁe1 (ﬁ%fogf) o&p’}a x1§a§we S ﬁﬁ%ﬁﬁ@é&ﬁ&%&??t) %‘;g]%ﬂgg fc'0x1c1ty, decreased

glutatB6RP LS Rinfi ne¥oki fa&&k{mm&swmm%ity hey M@ﬁei <a cell
castrate or post- nenopausal levels (2-4 months).

p0pulnmre@1at ¢ometitutels addrge and ingpaatanephigpoition ocﬁthetkesmosettEr,ohIeIOS
to castration |evel.g withi o four . Jn .
proteqt S BL desgeoga A BisrotuBul Setbtiodh AnCe e oapulin and
prom&E@aés&Hbl@'c;f%icroﬂlﬁﬁiejsuvhﬁh"cé gse(tlﬁle%@ WikgeRlds df theeellular skeleton
syntheti ¢ formof the (3-anylo peptide. Scientists
in thelamous bestam.zed t hat | rmunot her apy with the (3-anyloid
peptide may stinulate an imune response against the
e%tld%_t eL|C|f.cIearance of
Lame P AREAS0RE tH-the brains of those
af fected by Al zheiner's di sease (active immunization).
[00119\B-  0QpbEhBITOVYRLIA the s§s@mBUiBhbas doﬁﬁﬁ‘ﬁﬁbl@ﬂﬁfaples and kits
anti body that binds to and clears 0- anéF0|d %{ tide.
descrippg Bergintmaoinglude agh vitypdapradans newpirephic Betog (APNIH @gonists and
analogsatAlsﬂlkﬁ had ge&algeﬁtp?edpﬁta'rgeﬁ dérﬁleﬁ Z%Ct?lr tﬁ%lﬂag ﬁg.\rggr E@ﬁ% activity.
BecausBiADNP pestiieiagonisy agd analogs leavt heuropetectioe efﬂé‘tﬂs ,Rladyi zeatexpected
to mount an jmrune response to (3-anylaid. ACG- 001
to 1mErEy%ﬁyaW}@pmhm1§at5, <ﬂe:§ayaﬁ§,p@|vg1trA€l|zlaq1@gr &QISPQﬁé An exemplary ADNF
i.Zatd10 C [
peptid IR A EPRAGIDINER Y 4 fine AR el EperigE e AT o A
Ser-TledPro-Pasl S AIISROIPRY, With dewdptotdctive adihdtygoal is to clear
(3-anyloid while mnimzing side effects such as
. infl %m’rat on of t he cent ral nervous system
Activa el A PA 4.!: aUH AL 2GC se t ype 5 ( PDES)
i nhi bitors [00112] Cbnpounds for use in the systens,
120ptho I eNsLRR o fhBin i i
00 e e S P O, SO Ping T I BRE and kit
descrlbbeherEm(rRDEiﬁ):luda hctblatms/pesﬁw%mothulaiechmfeh@AMFm-ltj(pet glatamate
act of a such as the h roI JS of

receptBécJShf‘ssS CopRYR WH‘?&')‘? L \RPTRYG S ‘t“ﬂ%tee e pEprevent
AlzheitRE®s di88s81 07 7 @oReR ARG RS 6 A{Cdrﬁm ¥ %xemﬁltaﬁblbdsit?\%
el imnate, delay, or prevent zheimer's di sease. In
modulstre o&thio AdVIRBRYBS glutenaRDESeptonhi bi t or reduces t he
activity of PDE5 by at |east or about 2, 5, 10, 100,
SerOK;SOO %OOO ()3 00, 40000-fold or nore than the
- ch is involved in control of
cardiac contractibility, or PDE6, which is involved

[00120] t heompohmisfansdus tHedystomt Wetiods, cémibinaBén therapies and kits

described herein may include serotonin 5-HT 1A receptor agonists. These compounds are

t:.L.J»

expected to improve, stabilize, eliminate, delay, or prevent Alzheimer’s disease. Xaliproden
(Sanofi-Aventis) [SR 57746A, xaliprodene; Xaprila] is an exemplary serotonin 5-HT1A

receptor agonist, and it also mimics the effects of nerve growth factor.
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Exenpl ary inhibitors are
1-[[3-(6, 7-di hydro- I - net hyl - 7- - 3- [ -1H I
wQ 2 _8/05$59’9 ' hyere ety Ox0 Propy %rT%ZS(z)oog 22645
d] pyri m di n-5-yl) - 4-et hoxyphenyl ] sul fonyl ] - 4- et hyl pi p
Serotdthi2FANECE dradtaBoti SIednafll, Viagra, .sold by Pfizer),
———J?%@Frran§;féf%%%%§%enzod|oon-5-yI)-
2,3,6,7,12, 12a- hexahydr o- 2- net hyl - pyrazino [1',
[00122] : 1, 6pmpyundddpiBysé-ib thersgstems,Iméthdd ) nembinhatathafaples and kits
Calis, sold by LillylCOS), 52 WD 2008/ 051599
described pasRpoRH) Bda SR 1 5ECE'aF ARIASANILS. Shise cpgppas are
TRGRVE 1A AKO T, [ P ReA BRERRFYdiscase. Lecozot
expeclgi TRGANE, SRR A0, o PN PEERRE Tjscase. Lecozotan
(SRA-3BBOYfyet)icat excaptary ntlbdiveaestane | Arrecapopraotagonisitbattanhances

cul tured spipal notor neurons," J. urosci . Res.
the stigyaisd ressbs! Slpiammaieand Ses i line s BHpSCHS 2R AEEIS
cogﬁﬁwgg@mﬁakgpgﬁwﬁ&£50tiV? agai nst PDE5 conpared to PDE3
and 10- as effective against PDE5 conpared to
PDE6. Monoam ne oxi dase inhibitors [001131 Conpounds
Nicotinor alplse7 reveplioeagomstens, met hods, conbi nation therapies
and kits described herein may include nonoani ne

o SRR 5 e RO et PR o
descriB@d‘hR%_Eﬁ'tnr}ﬁa)PPﬁ'bﬁﬁé Bgoriéls BR@ERILiMic AFHAOPFICER0OXTHEIS Eompounds
inhibitor i s

are expeqtdrist impirove, pabibiae.@liavmatedstayy o1 prevany dvdieyaen hdisease, An

|so referred,t I S cogpound i.s .a. . .
exem g rsortinged SivbioBR AT 2 nf Chelsr, PRETRG S e Eis impeil spgpistof
the ni€diRli@hlpha-( ARp@ret al ., "Novel nultifunctiona

neur oprotective iron chel ator-nonoam ne oxi dase
i nhi bitor drugs for neurodegenerative di seases: in
Neuropak kype qaliiiens chemmehmodulatosant activity, prevention of
l'i pid peroxide formati on and nonoam ne oxi dase
[0012'41/;I hi bFBﬁl@QUnd‘l '148}'155%?9 il sgst%r%g,%gﬁg%s? %rlni)mg 6r? &érapgs 'Aﬁﬁ kits
exenplary nonoam ne oXidase "1 nhrbrtors 1 nclude
describsdh@tinarazindluddhewbad )L -type chlohettid@nélAnodilatsrs. These
- Manerix, Mclodura(r)), . phenelzine L}brdil), o
compeYEIS AreSXpEER Helmupays sbize. cAminite. dedays eeprelint flgheimer’s
. I . . . o il d.
discast Ot b A M B e Db oz e
and tol oxatone. Many tryptam nes, such as harm ne,
5-HT4MEeptor Mp@idBMI, and 5- MO AMI, have nonoani ne
"oxidase inhibitors properties. Ladostigil (TEVA,

o012 P S NS MO LA O

describPARAERARay REIHSRHT doBRisRY TheiBeonifRluf@dste eﬁé@@édﬂ@tiﬂnﬁfbve,
therapies "and kits descri bed herein may i ncl ude
stabiliza,sdiminate gletiyt heprieudnt ddrhicimensisedse.c Aorex¢NBlar) canpaund

. r t her.eaf . . Because, VE haye .
inchudeh BRI Dol PR B es hgrtiecles iy amat aplsculs peanissaf a
-specifi OGPCRINOWS: as St ktiaf & usthul FOrNRE ReatMBhL AlSKei RELY @Base.
- Al zhei mer' s di sease. Exenplary VEG-. nol ecul es include
- VEGF121, VEGF145, VEGF165, VEGF189, VEGF206, ot her
Anti-igfammajorphgents and fragnents thereof (Sun FY, Guo X
"Mol ecul ar and cel | ul ar mechani sns of

[00126] Compounds for use in the systems, methods, combination therapies and kits
described herein may include anti-inflammatory agents. These compounds are expected to
improve, stabilize, eliminate, delay, or prevent Alzheimer’s disease. An exemplary

compound includes VP-025 (Vasogen), which is a bilayered phospholipid microparticle that
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neur oprotection by vascul ar endothelial growth
factor," JNeurosci Res., 2005 Jan 1-15; 79(1-

WOROBASINY . | n some enbodi nents, the VEGF fragRERtUS2007/022645
contains at |east 25, 50, 75, 100, 150 or 200

] ' . = h ein
intersE LB R A S CEesls O i i A
inflari@dtoSREPNs022645 20% 30% 40% 50% 60% 70% 80%
90% or 100% of an activity of a corresponding full-

| engL (ot ei Trophic gromh factors [00115]
M%MMMM met hods, conbi nati on

therapies and kits described herein nay i ncl ude
[0012tc7;!:gph Unld35 @l%xtl‘y frRiSdaRidoth@wike, the chpdunds@ra cb%mag’%erapy
- and/ or GVCS-F) and conpounds that mmc their
may leef ddauhiste@d3o Fhaumdivisabby asy avnmlablleeiosagevfpmeuhmnegraumm one or

more G BRb AT i oPIE Gk (EEPEATS oL B BufuALas
convé?lltlbﬁﬁl NAhRdiadClcPhse MsaPE RYRNn Hhe DELARA, Sncirsfsre %omEG@nds ina

ombi nati on of hydrog@nated pyrido [4, 3-b] indole such
combagmdn Hebapy anedanistspbd to the owlividudlas aonstamgd redwise Borinhe part of a

OSIS rate that i s seen t w cel ro :
sustaBEy FRIFASE FSHAHEN MBI SPRED S TP GG Seoefivgy of one or
more @f)ﬁlﬁ@ﬁrﬁis b am BIdVEdEH P dREd Bhiralidn, Wlélpxhﬁ 88 afk S&BRIdd-duration
Aventis) [ SR 57746A, xaliprodene; Xaprila]. Hypoxia
such as*ajdmat}u}rethﬁtasﬂmgea&rtan et tome regn e dHfoE amocrlegpondmg immediate-release
i nhibitors

dosagty e CiEIERRS e st ARO Ry MR TG ER DY AT EN OB FRtRfdEs). and
can b&lR&ES bbs@sh@r &dsitedB)ratiog éze;ecao rmaunéiérugfémm@eﬁiohmtfelfe of one

ypoxi a i nduci bl e factor I F) and/or 1 nhibit HF

or mom of e adﬂlrryﬁcr@siypm@@ldsae é)emppumna ofredgi catteast about 6 hours
HI F

or at le?]sg g?lft&}?tﬂo\}{lr!ag;o?r g \733 r?go?t ozp Iavgeagrfe?)é)g{< yd ﬁ({lﬁ%gr at least about

48 hoGRMRAURAS aBb& 726HaReLdred 1dadt dbanf %/Eour§bﬁdlllédsﬁﬁ)out 120 hours or at
elimnate, delay, or prevent Al zheiner's disease.
least gbmut bé}éhoremoreéhours arpqym)heaat dqagm’gom enefvagekoat lpq:sgalg,qm 2 weeks, at
ition, neur o cti
least eﬁ)ou ﬂweglg S ar lgflst ﬁlgouq 4 ks satt(!) gt lweéhs ﬂ{ ggb 28 weeks

Frvous sy’

or mol@ 28 5@Yiavon! 38 éﬁrnoﬁm&ﬂxp%ﬂﬂ& i combinakion therapy are administered

Anti - apoptoti c or neuroprotective conmpounds [00117]
asa C%Ywegm ¢mggiatpsiglease M@gesﬁpsmmd On?rét meesotheremnesndson the

comb na 101?91e?%ty%tr a(i(mltn%tergc? clLReg NeLeLn i ncl ude

s or neuroprotec ive conpounds.
Ladostlgll (TEVA TV3326) has neuroprotective
[00128Ft i ViAtgompdahd Wi 4 ymﬁ&peuitdeuhtarapg a9 bedbemilatee f@arany aivmlable
agonlsts and analo [00118 npounds, for use in th
delivesy gquteravhether fransdia Pﬁannp e %@»ﬂaﬁv@@g 4R @raki mycosal e,

nasal %%ﬁﬁﬂéplﬁﬁ@aglt hE bk AP ﬂe&ﬁiex;%?\ﬁg?&lai % rﬁt é’i{lgﬁﬂ%&gﬁ?tsu cutaneous or

rétective protein ana
intravAlRNR), hasicdl@e ltransdienhalfdehder_&sfom gAicampderd mag bp If@‘tr&llened with
suitab&ehggnigr%%o Br%%{d%pc{eﬁzfgc}:/tf})r\{r?s which may be but are not required to be sustained
release forms, that include, but are not limited to: tablets, caplets, capsules (such as hard
gelatin capsules and soft elastic gelatin capsules), cachets, troches, lozenges, gums,
dispersions, suppositories, ointments, cataplasms (poultices), pastes, powders, dressings,
creams, solutions, patches, aerosols (e.g., nasal spray or inhalers), gels, suspensions (e.g.,
aqueous or non-aqueous liquid suspensions, oil-in-water emulsions or water-in-oil liquid
emulsions), solutions and elixirs. The same or different routes of administration and delivery

forms may be used for the compounds in a combination therapy.
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activity. Because ADNP peptide agoni sts and anal ogs
have neuroprotective effects, they are 54 WO

WOSHB/WOEPE99 PCT/ US2007/ 022645 expected to i npFoH§2007/022645
stabilize, elimnate, delay, or prevent Al zheinmer's

[oougjﬁa?ﬁe cARbinEX SRR HPHF o @ ste h§ drdkeddi& ﬁﬁldo‘{ﬂ)ﬁi»—b]

Is an intranasally fornul ated éi ght am'no
indolesend tapmthempoen@,q:marrd@eanQIlggicoéptmlt thered D& therapy for
protects neuronﬁﬁ gai nst punerous toxins agﬁ cel

Alohep et Gaor gy QeI A Rera oty ebQueHide gtpiraton using

separété- ?orﬁﬁﬁl’ziti%hg oPEBhEEPharm ¥t aPFHufitibH or consecutive administration in
(N hyl - D-aspaftate), the toxic envel ope protein of

elther}dlrdbr( § pt 200¢ erebabiments af corbiuucktaadiml(mseatmd tteadmpistration of a

hydrogaiacl Ao daora dadalt Ol pa iR AT o Aol spaund,
pharrrfa@@&tﬁ:‘éll§ IN: braBRSQR dr&st otr%r@ytﬂﬁr Aliheﬁﬁérr&ﬁé'eta@eg(e & an

popul ati on that constitutes a | arge and
acetyluchqdmestarase prhapter of DIMIBA re¢eptdsraatagomat) ¢ ér othgy embiq@@ments, the

BSOS G160 Fh DR Bt o
the hy@?@g%ﬂ@t%&' ng]]:ld(?Le -g]eﬁﬂblle3§ terMHatdd BePsYR KhS@hérNBntpRYind,

el enent s | ul ar skeleton in the nervous
pharmggentisaily Actepiableysall élpsenfeon thenanyrfor Abq:kmrnerfsahse@se (e.g.,an

scety B8 sieesRETHERE R MM PhosPRRBR AR i) BrpdRFslfed 1R some

embo8igRatd, BRAJAERISIA NS thdGthétd@®nfoluhd, 'ﬂlﬁrrﬂ&léms}taccep’gan’l\T salt

neur of r ophi ¢ fact or (ADNF) agoni sts and anal ogs
theredfas thseapy forddnheimaess discase (514 < agetylohelindstasasgrinhihiger dids
Because ADNF

outyr GRS e BTN A BRI o Ty S Bhrlfiga before the

hydrogai%‘lecpﬁﬁld@{@ 8C8]8fdolé & ddihigtefod. HoRbédueA®al abhinThtRidiof; there is
el ay, ‘'or prevent Al zhei mer's disease. An exenplary

preferablir tipe periagewhidpobath (oriadl) pharpageytisptip agtivevgrmpRunds a

mmul%gFoqu ﬁ (ﬁ‘em %of@%ﬂ%@ivﬁ&sr Tﬁlu? tﬁee E’ﬁd_ §% A{eg é)tyrldo [4,3-b]

indole3Ghaybe 3miAteratBprivrIo,furinf CorAYRéwing PEm@hibkATBRALE the other
receptor [00120] Conpounds for use in the z_{g‘ztems

compepgidy ah@rmaé@mmaaqcsntabhéalémeé@ antherapydor flzpemassdlisease (e.g.,
an aceil?ﬁl ﬁﬂwﬁgt%{asé ﬂxcn trl{g)ﬁ 098%h&%l%oﬁ{ngﬁgﬂagéﬂ\éﬁlb%gytlncﬁérq{lléﬂj)é‘ rreé:e:ptor

antag &P Chﬁihrfbﬁs éﬂbé&ﬁﬁnts?:ﬂlabﬂrﬂlhg Bemeém i leat 6ne é’d&hl&)s,traﬁdin of the
prevent Al zheinmer's disease. CX717 (Cortex) and CX516
hydrog@mtctde;a)ndar 8.3ebddngnlapyd gdeast pReadayaisiratigr &f tae othgecompound,

5
pharnf R P e pHb R hd 6 SR gpy BEARARIL Uitlole ¢ o
acetylﬁuﬁtrﬁﬁf&rasﬂﬁﬂlﬁlﬁdﬁ or & bulyryleiidlmBstetasy mplbier amtlodkWMDA receptor
descri bed herein may include seraotonin 5-HTIA receptor

antageyahissbeut rmest Qfd‘??ﬁo‘%h%‘sz Hfeeks pscatayt 1 8verkpr 5v%, about 3 days

or lesss Bgl'gsl'ega?f Gr‘éss nﬂbg lz(g'g%] g%’ l’essz\%lé&{t %\1}%{1{ scg ésg%{%ﬁf 4 Rour less, or

about)QaHolup;r ardesze ,In xzacpherleaibokisnam th hydrbgmateaiqarmtio j4t,8-H iddidlefand
receptor agonist, and it al? {pcsthe effffgcts of
anoth?fé.}ogg)ogpq)\a%ﬁrmag@yt&ally acceptable salt thereof or therapy for Alzheimer’s
disease (e.g., an acetylcholinesterase inhibitor or a butyrylcholinesterase inhibitor and/or
NMDA receptor antagonist) are administered concurrently to the patient in a single

formulation or separate formulations.

[00130] The amount of each pharmaceutically active compound (e.g., dimebon, Aricept,

Exelon, Razadyne, or Namenda) in a delivery form of a combination therapy may be any
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55 WD 2008/ 051599 PCT/ US2007/ 022645 Serotonin 1 A
receptor antagoni sts [00122] Conpounds for use in the

WO net hods, conbi nation therapi es and kPEE/US2007/022645
described herein may include serotonin 1 A receptor

effectﬁ%taé‘x&%'t Sl wlTBﬁ‘%?a %WEH&J@O% tEARRE T S0 0%y bITRHRY €,
stabilize, elimna ay, or prevent Al'zhel ner's

Exempilagy desages foc dmdtydmgeéséd\pm (4861 im)iohesandmmmrmhanyaceuticauy

sel ect i serotonin rec nist t
active o Corranas ey s S R0 & hahBRGsign therapy are
those PEREMCIRH aRE maf obﬂ@neﬂlyﬂféQG@fBﬂ%H%ué‘ﬂﬂth@@§§1§§}‘é3%ctlon (e.g., additive
cogni t'i ve- enhanci ng properties. N cotinic al pha-7

or syneegzeﬁf@t) A dlncanpoundoinzajontungmurttierapyr Thusetherdos¢sgequired for

the gt QeeREd avEY B-5 o T AR uheo b ERec ettt S ampgund (o
pharn?dc@t!ﬁf'baﬁy a&ves&wsanm&é&) ﬁPMHlSI?@mrP{h@raﬁ% 91%9@& roPnecessarily)
i mprove, stabilize, elimnate, delay, or” prévent

be lowagrzhasi what'is nefinpdlasequird Whenengh eamypaodpoused alane| Tbersfore, in

some giboq T ¢ LR RrEP A praoyn) SeonsfecnBR piide 14 2B] jsbte and the
other PAkrA{adeN R Q&lve%ﬁ’%b@ﬁ@(& phORHEeli RIRAUBABICIAlt thseor) in a

In the systens, net combi nati on therapi es and
combiuatlgn tl@mralreb@djnmgiﬁmdw Mthemeud@amewb pafsubthesapeutic level”

e T TR d L5 IER B 0RL  apoon
\ H
oSBT O . OBl

activemogxtpf,)up@(mggl]armpmﬂdgiwmablg@lq therpqa,fé agy@p@ ne. The reduction
met ho onbl des I-hed

may YRR O T ] S4B e 3P LR o R E S e

amoufiiidgihBbrddove B rgwea ;peri6d 3Piihmk ZRdudidiffdquedssy). Hedome ofr
prevent Al zheiner's disease. An exenplary conpound

emboglimantsy erourieS @glcztber(ghpg@ao,@)ltlca\}\bmagth epmpdvng |6<|>rypharmaceut1cally
accep a%&e s%it tHergotiﬁs Lécfmﬂ‘% e(fz‘eC oasI Al ?ﬂ%\%tre(ﬁlﬁtlgr% of tﬁg 1fntleﬁ ngCI% the

i S usef u

hydr% | petdog4 3-isjdadsle reoﬁﬁkd td éTfdcarieRh@E Megge ot GedtROAAB] at least
ounds for use in stens, nethods, conbi nation

aboutapi péé%eéo%nao%» 1%, Y2407l %h S0, Q0BT MeEs. Udgome
‘emboal%ems' nxfl(lu% ggrol%gr?ﬂéc?@(rﬂ?ye[% Bé]ogg((ﬂ? rl]sdasdn%ﬁ%te?@&o ats%l allow

reducdr bﬁﬂhﬁﬁbnﬁal@b%@ﬁtﬁe other plmﬂia&aﬁmu)cme Uﬁhﬁipblﬁﬁi (Ud es
VP- 025 (Vasogen) which 1s a bilayered phosphol i

pharirceytisglly e¢eep@bleralt thrsearepgned gthp@qmgszgfeem Q%msnt by at
least ér%ﬁ%%&f%}@g/tmh Og’??g?{,’ ?ﬁ%?g%‘%aﬁ(z‘gz ﬂﬁ)ﬁ», zﬁ)%,' 9?)° 0, Or tnn)?e. In some

- embodiments, the dose of the a hydrogenated pyrido [4,3-b] indole and the other
pharmaceutically active compound (or pharmaceutically acceptable salt thereof) per

- administration is less than about any of 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%,
12%, 13%, 14%, 15%, 18%, 20%, 25%, 30%, 35%, 40%, 45%, of 50% of the maximum
tolerated dose for the compound when it is administered alone. In one variation, a delivery
form, such as a sustained release system, comprises less than about 30 mg of each

pharmaceutically active compound.

[00131] In one variation, a delivery form, such as a single sustained release system
capable of multi-day administration, comprises an amount of compound such that the daily

dose of compound is less than about 30 mg of compound. A treatment regimen involving a
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i nflanmat ory response. Adm nistration, fornulation,
and dosi ng of conpounds [001271 Unl ess cl earl

WO ot herwi se, the conpounds in a conbi §§?4U§HOO7/022645
therapy nmay be administered to the individual by any

; _ Ciati
g1 0L 505 O PO A D1 B0
sustaihdibreleast syistbgImaysineolve admmidtérorgahe compelindtte tiredhdiaginal in a dose

dosage form I n one variatjon, one or nore conpounds .
of betwﬁer_agl?%ﬁﬂi Hdepe 1@%&@539% hody wesfinrbleat ogeq adbpand during the
period SYHn{é geg{glre@ Ahiys i H8p&iRicGRREL. fIRLMEP R/aﬁﬁfotns,gcf\ee aacl)i%y dose

sust al rel ease system  such as a system capa
(or otlsarslosdgeifreguértvy) oba bydrbgatatedvpgrido(e 3-blirdade ancheff another

conmpounds to an indjyidual for. a desired duratio .
phamfaﬁ?l&ﬁéﬂrwtwé aRPERL S @EarawslftrcaH_y cispiRbll sl pogescribed
hereirf 8 ®ktviedn LERAD 1 & _oh{@m?'/ of SQWgEI?QoJUQ .1%0 about 6 mg/kg; or

correspondi ng | mredi at e-rel’éase  dosage formto
betweerhba@s . It dve abanted sugthgn br Peswgen atiopt Qdiaghabout 2y gfg] @Hetween

s, SRRl S0 08 D3 0 e 8 SO0
and al%%lft €0 Ag/18N@r bveBREERD ahll %g@ﬁmo% £ i beARTRABBES RMBout 10

be "about any of, e.g., | east about 6 hours or
mg/kgtor betasen a6 td 2bdusu O sngdkg;ar bewash abdns $t to 2howtdWrmsg/kg; or

pecwelh abSEE1 R SRR B Bl Bin HEEED1 BR0Hhous { ISR 8en
about A5 ArkBHbuPP Rkl SPbRRESatut Rland hEARE RYRYor L fvedh about 1 and
nore hours, and can be at | east about one week, at

about Ugng/kgalydetweznwbelts? amsltabohiehsig/keh oubet@eereaiosif 1 and hleax 8

m/kg g ervieg AR LS BF BTG MR E e Srorataogh2 SR S e or
betwebR ARAUHODA dnld a@o&l‘m?it}h'mgr/ggi S behiRhaBYuEs €1 A3 HoAlE beBetween

as a conventiona | ate rel ease dosage form and

about §rfd rog/kpené 2 mugikg; ar bapyeendbout®).G3end Idonpkpaeribetween about 0.05

B S B P, LR G S5 LR
betwebR aB3Ut BL03chnk %bo@trBYr_ng)‘kgl bt Reent®olul B %g fodboft 5 O’\kl%%toh BEtween

i mredi ate or sustained rel ease, including an oral,

about dﬂé@s?nut 180 me/keg erdbetiveensbbiy HhteaboutZy§ime(ke; asbetyagengpout 50
t ~0. i |
to abobf FA kel HERIEh BbadeSndinn 0BRSS Beflexn apout 100 apd about 200

mg/kgléd Bevéen #bBiM00AndABPRLETN M@k e e af dasaad cleesbatt 100 mg/kg; or a
suitable carriers to provide deli vere; forms, which may

dosagp evesabontr Wormg/ke e usamegiernbrdimenta.st ¢dikyedpsageadfalimebon, Aricept,
f h ' . re neot . .ta ,

excioh Bl bR Ol oPB ol L B Biad ROLSLR

admir$iéred ebmpbdure @&l iatdssthanabott @) mghac Maich,mdy i@clas but is not

.. lozenges, guns, dispersions, suppositories,
llmlteéit%targﬂvslpsacgﬁpépb%r9505(rpg{hgt i ces), pastes, powders,
dressings, creans, solutions, patches, aerosols

[0013%@: 8 I’n AR MR A {)fo} 9&3'8%@)@6&%% d sutg%ﬂﬁglis‘ai(c)lﬁ{sﬁl?istrations),

aqueous of non-aquéous |1 quid suspens
the hydidgehatedvpirédo EiB+bFindolke and theedtRér-pharmadeutidabiyiadtive compound (or
enulsi@ns), sol utjons and elixirs. The égne or )
pharnygreyticaldy, pccepablesal thesenh 3 sdmiistetsd 2ha Prrepteraingd ratigr ot

YinREmE e odiMents eGP RAL Syei dht B RRTRURREARE pyrido [4,3-b
exam‘?ﬁ’é?apy. $°vio ol deaaiegt gcﬁ%égoog?%g%gs pyrido [4,3-b]
indole to the weight of the other pharmaceutically active compound (or pharmaceutically
acceptable salt thereof) is about 1 to 1. In some embodiments, the weight ratio may be
between about 0.001 to about 1 and about 1000 to about 1, or between about 0.01 to about 1

and 100 to about 1. In some embodiments, the ratio by weight of the hydrogenated pyrido
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[00129] The conbi ned adm nistration of one or nore
hydr ogenat ed pyrido [4,3-b] indoles and anot her

weg B2 phar maceut i cal ly acceptable salt t h@FEQIS2Q47/022645
therapy for Al zheiner's disease may include, e. g

[4,3-4) SRER 1 B LRIGhPOI B oBRPPHATRBLRAIK RUALIBkipOlind
separate formul ations or a S|ng P har naceuti ca

pharnfageutidaly iaoreptablecsalt Skearent) wdesdhamalmut atyl ofnl 001, 56ilt Besd, 10:1,

di f t
ST TR P ——
hydro@k‘ﬂdtéipp)[riddoq4 k3]-b]' indak ﬁnd)ﬁl%rdtl?e? %h&ﬂﬁﬁm@ﬁ[ﬂaﬂy %ét[@tdo%oﬁfld (or

her” compound pharmaceutically acceptabl e salt
pharmdcemtmaﬂy @cceptablraaqay theyeofhiszhetierthant about arwasfd :[,.&.:.3;1,dnl, 5:1, 6:1,

cetyl ne e bi tor or recept or
7J’83h$§é3ﬁﬂ %é ﬁh)L?ﬁEWWBH%HHFﬁ%WF@ a&ﬁé adn?nistration

i s non-concurrent. For exanple, in some enbodi nents,
[00138e adnioMppuhdtsubina®d hydrbgerwdpRaiaom@t 26]iRdolé (s, | imebbd) and

indole is term nated before the other conpoun
anothgiheompesad ubeful foy treatingph labtimer a discasede. gopn gectylnbolinssterase

imivi g 5y FRuiRsP B8 Tt SR a rescpish apasai e b

admif§teRE 8 h® individuATHThdtbrdaBE@With ki efOdtRe dORIAQEédiRBA $or o dtBired
adm ni stration of the other conpound, pharmaceutically

periodye e abfleration, such aseat degst ahout onsrmpiths rleast alinat Aaonghs, at least
about%ulfngl?tﬁg a%?e]a% abo n6 %%Sﬁ%hq{ﬂbleaﬁea%&{ ﬁsﬁoﬂﬂgxpfohg& 9 offe

I nes er ase’ i itor and/or tor

varxat&ﬁht ﬂ@%hﬁbhnd B ddefifisealdes H&figre 1ﬁtbﬁn1ttbm®bﬂaﬁ[baﬂo€ the duration of
E b] indole is adninistered. For sequenti al
the mdwmqal sfifext Thsreompeands ing copthinasion sheyany mpyrbe pdipingsiered for the

smne%@hﬁﬁegyﬁmaﬂ?ﬁsajl) pharmaceutically active conpounds

{2nedls y exert their biological activities.
Thus, the hydrogenated pyrido [4,3-b] indoles nay be

[0013@fim niTh¢ dogag fredquency Gan lﬁhﬂbonga oﬁtre Weﬁklmsn@ The dosing
adm ni stration of the other

frequ‘?ﬂ‘?é{ CAR B abqut glonge %tyeciﬁsmgr dhg aipﬁmg ﬁ@ﬂwy GAN beBIOKghan about
once \ggéé lﬂiéﬂ@é :?%es ost gsf?@q%gﬁ }ﬁ(fatggfe les?rt]han three times a day dosing. The

dosing fieytignce ban bekss daaaboiit Mirediimes aamydd@snng\ll\?l:)k desigtefuency can
antagoni st). In various enbodinents, the ti fg
be abgyihige AMKE AMesb AOBRE ABIPNAR FeAUEBRY G herbotl a four times a week

s USHR SRR Sl 0 sl ke a0
frequgttgrcambe ntonre:ﬁ]lah ybat oepd whilkdy dading dbitdessahanoabothdaibplosing. The
Al zhei ner' s di sease

dosinégrgglg,qngyl §#n heahouf a oace Wﬂétgbqugsir?g? The dosing frequency can be about a
twice R0 ’I‘B@%Bﬁﬁé‘ﬁ%ciﬁéﬁﬁy it B8 mBRAhSE aW@‘né&ﬁ@ﬂth dosing but

ant agoni st) is about nmonth or | ess, about 2 weeks or
less thapsibputahoe wetklywalekingr The desingfroqitendy dfaylse mtnrmitms(e g.,once

sy EH 7 BT 2 0B g s I i
such As%%t_lt i] MoRMRI M8t £ A r@d?)ht 6 bloRtHRYA rnﬁﬁ@)n th%Qio@Mé'fgzﬂuency can

i ndol e and anot her conpound, pharmaceutically
be conwwept b corsalweeklyalosimi for cmheuapwefehs) A mhefi thedosing
sease

L tyl ch bi t
frequisi £ EBIT AL P oA A3 et (SRIsRr b apt gfthe
dosagf&eAndSherei! Pr @%ﬁlb she a@sdng:ﬁ&ﬁxéh&}emd Be 4 ShdeRRily dosage of

patient in a single fornulation or separate

less taprOalimgthigomdess tigmiadopt orie mgykaeach of dimzablon and a second compound

wsefuof SRS Bropte Cich A0 BT OE etk Kot Blarvady)

formof a conbination therapy may be any
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58 WD 2008/ 051599 PCT/ US2007/ 022645 effective anount,
whi ch may be from about 10 ng to about 1, 500

e.g.,
WgrngéS” Exenpl ary dosages for the hydr ogenaf€d/US2007/022645
pyrido [4,3-b] indole and the other pharmaceutically

[001351{;]t ' V?h&&m'}ﬁffér@ﬁt Rl %Hﬁdlé“saéahxbe%%@i%} Rl ®miRlbds in a

ereof) I n a conbinati on erapy are those presently
combingtah thadlpyraw lwptaldnmmlsﬂegpdkseparmm e }d'dmgteoated]pynindmﬂéi,}ﬁehindole
action

ddi t £ 1 f
and s SRS PATEBRBI ALY BirePHBE AR Torier MhydgE alzheimers
diseask ?Q E ' 51? gceftﬁﬁholfnlaﬁemgfnﬁﬂﬁt‘aﬂneg bﬁ’tyffﬁl%llbéstgra@ mhiB‘E{Q} &nd/or

he other pharmaceutically active conpound
NMD;Ahacepmremtalgoallsl)yarab@ aphmidtered afl diffetent dosing ﬁrfmuancy or intervals.

For e>ﬁa Gt nl?etr@%rr]d/&teggtre 51}%9 t{ﬂé %ymrdg&ﬁap aﬁar'étlséb Hwete)Ely, while the
other ﬁl@dm%’é‘u‘fjicélﬁf 4396 C%E&ﬁmd C-EH%%Hﬁ‘ﬁrﬁsteieﬁ mdrPdFless frequently
nbodi nents, a subt herapeutic anmount of a hydrogenat ed
é]?:/rl do [4,3-b] indole and the other pharmaceuti calrltdy
{0013 tuvﬁhec‘dmpgﬂm&qsmg frrsmereycdubd edrogenaied @pytide (43 -daindole and

the o IGEFR el ol aSRERARELSR ) 3 s B AATE PLFLFE A

treatmiefi, @éseﬁ@n&hb FudpmBAt SR adbinisegmgtphasiclale t her apeuti c
amount, that is, less than the anount nornal | y used

when t he hydrogenat ed pyrido [4,3-b] indole and the
Pharmgeeiticabfosnplatieng i cal |y ~active conpound (or
pharmaceutical Iy acceptable salt thereof) are used
one t: g
00133, ond s P B B FELACAE e AL SRk oo
formuldti@n, ahusnh phshmaokwical EﬁnGMﬁbn ,ygiovthinipg theadanouhal oe
reduced frequency). In sone enbodi nents, enough of
comp@twés 8% PeactiyR APgradiBRfiWidhe Pf}/ara@??lﬂ?él%ldh?f&ﬁﬁéble aﬁrrler “which are

e e A —
vs. ordl astdetDfthd bedrietyidy b@&ﬂ\ai'neds formisdin {1dki.1t301bbhi1rﬁdmélﬁlcal preparations

required to effecgthe Saan degree of treatmerl at
may cprétggltpre%mltve%\ﬁ 1 ¥llZCI‘S stabilizers, re wetting agents, emu gators sweeteners,

dyes, %&%s/" 2HYTR Me ?d} %ﬁgr{f’ (%Q)S/Pnggco/ ‘Bl%gs@re uffdRy @oatllng %&ﬁ? or

ments, enoug a hydrogenat €d pyrrd
antioxiideachcd. ePre;mradms rompesiegla sombmation tietapyw mayea:lm:ctdnmmn oﬂmer

substaiage vg]iqﬁ]gﬁze@rva %gth%rggﬂﬁ{cgg&p%wgsg ?rﬁ%ﬁegt?clfglgfta%g\t/é go?npound in
a com{)f?ﬁfl&pmereﬁag%gh bé Br Breffab §1tt of'hl% s3R0Br IERER f&tnulatlons to be

t reat ment ast o about any of 5% 10% 20%
admingdered ﬁ@%heﬁ@l%epm%ly 8l¢rar3tic famsmayebe represonad by a usual
ermhodi nents,. the do the dr ogenat ed, pyr.i
standif ) OGS AICPTERRISd s PR PPRIEFHL L FOaR Sttt dhses of
any o%@%ﬂnﬁ%e%ﬁ&ﬁ@yﬁlb§ @bﬂld’naﬂ? be %\@&E& dt‘i@iotth& B&ﬁﬁ?ga action
%

per admnistration i's l'ess thah about any of
(e.g., BhAitivEoqr sHBrgiBte effedts)8Ftheodampogls. 1jisable formulatlons can be found,

o T B BRI B

20" edl 260601 Whigh & i860rpbARA. heldin B8P Ge¥RhtaAt i on, a delivery
form ‘such as a Sustained rel ease system conprises

| ess than about 30 ng of each pharnmaceutically active
[0013§]orrpolmeme[e@dvp§m]lent$a thgnameuyt o thedirst thergpy. itheesepondihgiapy, or the

combined Hlerapy in3 p macellﬂlcalaIcorh%jos{tleolnel§a?u(le andiitRUficient to increase the

amount or activity of acetylcholine, reduce an activity of an acetylcholinesterase, increase an
activity of an acetylcholine receptor, reduce an activity of an NMDA receptor, reduce an

activity of an amyloid AB peptide, reduce the amount of amyloid plaque, reduce an activity of
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capable of multi-day adm ni stration, conprises an
anount of conpound such that the dally dose of
WOEMFHIHY?i s | ess than about 30 ng of conpoundPCRUS2007/022645
treatnment reginmen involving a 59 WD 2008/ 051599
a PDfS%Ej ﬁf%{) ?%Ahu(&tg %ﬁ égtb\gspojfmaaeﬁwé?ﬁrﬁ?ng ?eg rﬁ?l:g%‘agg eslfé QCtR’lt or amount
ofa VSE![SR puorsnl in@b&a%a asywtyesn antayt oﬁa/ﬁbpiﬁc arhvwthift@t i lmg:ase an
. .the conmpound to the individual |n e of between, .
activignpf g HI', 1edypgiamardinity ph angficeroot thgyo Sghincregse ppagtvity or
amou n@\lgﬁﬁ AP adul zﬂ:gvftyg rﬂ@&ﬂt %? af?la Nlm?nérgeﬁg laf %&1618/ of
ieve t erapeutic’ e $ect. Th other Variatlons
AMPAhypdglutamatbﬁ:eeptélo incedabe an aabagef hseqtumie §)H DA aeceptor reduce
hydr ogenat ed {rldo [4, 3-b]indol e and of anot her
an actiyRyyrRc BIPIORMN A TegERPY; énce%aﬁﬁ BBAGIYIBrO &Ha‘fque%lpmsarwpwr
e e
modu R APAARNE of Fhbub ARS8 A AP ERPhOChorc BBl Bl Ruby of 5T
recept@r Heb@a@bhelhmﬁunmgif klg’,larmhatldjﬁindﬂﬁ'ma%w uéur@prbte&nde aﬁﬁmu(e g,

nag@ or between_about 0.1 and about g

mhlblb@ftl . Abeipe gm 0<hwant§b@m0rquﬁpﬁ@eswt%t% fﬁngsﬁew least
n b r b

or abo%%% go% %(?‘%bi(%\e “gfn 08170 o,an 75 gg%,ut@!s%oo’r 10?2%5%'89{1%red to

the cobxetpmﬂmgedoouity th the s@hesLibjddd priomiok gatnoent betmpmecahmhe 6

t o about ; bet bqut 8 t bout 10
oy 3 A T G SSRGS SR AD 1 e

emboﬁ’l?r{e‘ﬁ?se&eaa%ﬁht Qf tilie ﬁpsq tl‘?%:*?é%}}yt {H B iGherpy, l?)ﬂﬁ’éen%ﬂlbu?éaq}‘iérapy in

and about bet ween about”'1 and about
a phanmgalcklg;cabcommms ainennbuﬂl saffebiera boproddcenpyddsged d‘rerapeutlc

outcORE ¢ FrRORE HIRGIIGH BN Sirne 6 SR 4 Bbat Siinating
one 01”196}%% yniPioREMEBReiaRPUWika ?‘dh?‘@ef?fohs gmggélmntsofhe amount of the

etmeen about 0.01 and abou or between
first tladvapyt, the. @dormirtﬂerapy@/r Itlgs comrbiinek t\hempy 1raebpluarrn@c@111caig)bhg>osmon is
and Zng g or betme out 0. Og and 10 /Kg; or
an amgugt sy %Preoerﬁé’r r er?ﬁY?{ﬁy PR MRS WO HMRIORHS of
Alzheﬁﬁgr AdiSTHsK GheR Edrgﬁﬁé’ﬁgr@@ t@zgpﬁﬁﬁlv@dlgﬁwﬁgqs ﬁls%%fnb& »anf/or who may

bet ween about 0.05 and about 3 ngy/kg; or tween about
dewﬂ@ﬂAk@emmnabbunﬁso kg; or between about 10 to about
100 ny/ kg or between about 10 to about 250 ny/kg; or

roo1386" 2°7he B5° i Rgond it A SeURE i LRAPLAGIEesgbined
with akrﬁa&ﬁu@éﬂy\’@@ébtﬁh@éﬁmg% R6dhce APRarnAutid Kehnp&¥itich. In

osage over about 100 g; or a dosage over about
certausombﬂ@nwgts thg pbomaceum@ fqmnla@onae@amwsm@@tm therapy
i.mebaon

dosagg go 10 élrwél Ot?le 1rst ﬁncggecgn% gorm}olamgg gg% c%rpglél {é%nl\ﬁlerapy are present

in a wA€ BbJALE FRIE dA@@sﬁB Gidfech, itatermh Suhi€86sakd BlimaReRdts 18 -akombination
ng/ kg, which rraylnclude but is not limted to, a

theranyafpmula@@h@ét emtaipoypredetomningd depe of @@ Zpmpaurdtsach as
d1meb%gb8 g{r%gfirogn&;te@ ﬁlt ﬂ bﬂ] ﬁgieg i gﬁcg %J ér&:ﬂgtgpﬁ glg&' ?gste,opq%] second

compd)lﬂﬂqlslﬁbhaﬂdiohé}&zﬂt Sraér A?@HIE irgGlsitrs, @ BuCh&dhhi¥Rore p MPgUMEt and
pharmaceutical ly acceptable salt thereof) are

seconéswmnwtdé é thegompination dhesani Wedasagq form psg pregsps Hparaounts
odiments, the ratio of the weight of the
effecdr%%‘?%g%na ed pyrido [4, 3-Db]

Kits

[00140] The invention further provides kits comprising one or more compounds as

described herein. The kits may employ any of the compounds disclosed herein and
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indole to the weight of the other pharmaceuticall y
active conpound (or pharmaceutically acceptable

| t
WORBASTY?i s about 1 to 1. In sone enbodi nentsPC?W§2007/022645
wei ght ratio may be between about 0.001 to about I

mstru@t%s 3houk. 1900nd SmB&AHEnd; th@ kit RRIWRE BndBPHorda QﬂdrB?enated [4,3-

about 1 and 100 to about 1. In sone enbodi nent’s
b] indoket noplhmnmee@hallyozﬁcctpteblhysailtsngemaf adl qu:rqr mnrés oth¢rompounds or

2008/ 051599 PCT/ US2007/ b le,to the
theram@i ﬁf?l?%q teﬂangnpﬁwnwawﬁ é@%qyg:fa t?@ Orctwﬁt?aﬂ’&nt of
Alzhe Er's BEALIRGEMe! varthtioh, %feqﬁpérﬁﬁllogs &%etboﬁ h?ﬁ@@(ﬁtﬁ%(hﬁldlrﬁas}sbe

an about any of 100:1, 50:1

formu?atdd mﬁmy ac&:pla,bleﬂ,foﬁn Jhe kit2 miay kamsledlfoi ahyl ostt)memore of the uses

rrent rati o b ht of t dr ogena
deseriF PRfEiny 105 40T IHES) Bk AUPE R G BPP R PR AR o th statcd

uses (@%t krd Bt OIRRAR e VeRing ROASIRES g ﬂ:.elohyet aﬁd‘@%@%@eléﬁhém of

éreof )" is nore than about any
Alzhebngrs @sepse). 7: 1, 8:1, 9:1, 30:1, 50 1 100 1 O:her
rati os are contenpl at ed. [00133] A corrpound such as a

[0014 gtr g e@a@‘%ﬁggﬁtﬁ%& ht,sul?lt %Jg Qitgg lgg?rglﬂ%tgl& thqllner{g%gg thaera(rjnount or

activi@ o‘f%@@c?lcﬁ@luﬂ:r (e. gAMnaGEY hesicRBS iHiBisR, a bty Hobihesdrase
butyryl cholinesterase inhi bitor and/or NVDA receptor

inhibitoriongo asesyIphating rereptoa@aeniststadN MPA oecantor ArRgandiaan inhibitor of

RO B SFEES 508 PERATRL G, o Ppggine
oxidagiakibiteNa VEGE Brot@h 4 eastic EWh fatd¥Da HfDB actdMatdr&aHIF prolyl 4-
about 3 nont hs, | east about mont h s, or at | east

hydrogylesst inhibitanan ngtI@popt@n‘g@qmpqwmdoﬁeADM’r agenisber, analpg, an ADNF

.conpoynd is e on._a il or|nterm ten
agoni GRFBIPE e AR Y AT A G 8 efifimats BeshBh Aot - HT1A
receptdP @z HNINOIEREIEninN Adrecepthr dhdddoalt, tahBEAmYc aIBNa-P@eceptor agonist, a
adm nistered for the sanme or different durations.

neuropald182F calniantighAnng medidaien ey -daf reseptgpaganish, andéas an anti-
inﬂantgﬁagéllyg%?ﬁt; ! 15 g%ﬁngg&bgﬁie egngsé Ithfe %ﬂ}ﬂﬁ{‘&y thé st tt)l?er%g'(,) Hntgrsgcond

requency

therapiyhainthalbombined fiteapseia lal kit idas laﬂ@unﬂ’dﬁéﬁcdﬂﬁ ité thcfdasgthe aaount or
can be | ess than three tines a day dosing. The dosing
activity,of geetleholangn radiics anactivity of ap a%ﬁtyltcml@éstetaﬁ%%r & day

butyr}g&\rj'\%{éllgste -ggke 1&?@3‘#} fn gggﬁﬁgﬁ‘%}{ aC@Pch OG0 ttora%dﬁ«?e dl d%Vity of

osr'n requency can
an NMDArretépmﬁerareaumkacndag ofign amiileidlas ipeptide; eguenthy aomunbe
about a two tines a week dosi g.ﬁThe dosi ng . frequency

amyloid,plagie, seshuge amasih Al e fdiewo yednssiapgebyity 9fes gonoamine
ox1da§eh ﬂﬂre%?é)aﬁ acqm 36r ﬂ{ﬁéhl@%f aWE’GE_%g&glﬂgmueg ivit Br Qﬁount of

about "a once osin 05i n requenc
a trophie gadwthtfaetor, hmrme ma&iwtydﬁal Hiiy, retinee ﬂo&twgyfofecﬂﬁ?mlyl 4-
can be nore than about once nDn thly dosing but  |ess
hydromawsasstﬁﬁseo%’caétlwéb RY ey oh g AFREY. B Fag afl .aawarfwmoum of

ADJ@F" iRGedsAbA A type QN Enard Aldedod A% tlvity of

an a)i§ %o%sl ovved y);9 ]g%segpfgr %n%}ays eeroepea{t eg ﬁg? ‘al ore

serotohih TR 1A memerr rezﬂdce arsantivita ®f alsenotonin immda:ptor,ab(mﬁaseéhn activity
nmont hs out 6 nonths or more). .The dosin guengy

of a niggnic plphagerRigE izl an R %@RWWZ&-‘?@ fefium cha

increaSOR hAHAY DI WBEH S recBPtor, UecleR& HO8MBANt of inflammation and/or have a

neuroprotective effect (e.g., inhibit cell death). In some embodiments, one or more of these

activities changes by at least or about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%,

95% or 100% as compared to the corresponding activity in the same subject prior to

treatment or compared to the corresponding activity in other subjects not receiving the
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frequenci es can enploy any of the conpounds descri bed
herein together with any of the dosages descri bed

WREPB0315% or exanpl e, the dosing frequency canP®/U§2007/022645

once daily dosage of |less than 0.1 ng/kg or less than
combfaflbh tHRrddy. THAlEe 8ABOdiRTentl THRRATHUANGE Be HRE Biteh3 OTRQUA

useful for Al zheiner's disease (such as Aricept,
theraprs ot the, corbimed \therapyaindy ot isiameregal suffdienito posiRcos dsged

PCL/ US2007/,022645 . 135] .Th : i £ t .
theragggt RHCPPEGEn Y BEMEAR e eUCan FERCTR HoMGUERS spisriy of or
elimig@imBionabt Mdrd §@iems oFABMeREEY sHisdasd) e th $&RALS hBodimdnke the

ydrogenat ed pyrido [4,3-b] indole and another

amougbeibel ekt therpyniie seedndghergpya o¢ Bisteapibinesldherapyisr ekt isgn amount

sufﬁcileglg{cga/l]?%%%}? F)ﬁgelélflge? %;Slggéﬁ’eﬁﬁ%‘( gf ?Srge?osfg?cgrg ftute sa}llpnptoms of Alzheimer’s

diseadeWhiydnyd dediRilsieRRiSth @h dsdvidnAll wid Rrsusteprisle and®bAhs a9 RieO¢lop
ant agoni st) can be adnministered at different dosing

Alzhgimeqsidisedseor intervals. For exanple, the hydrogenated
pyrido [4,3-b] indole can be adm ni stered weekly,

ilet ' y agt | c
oordf) KR iep M BRRETIRAL ALt Th L FATROURLCAR or mor
contafhefsa@enpRisingCmly Rembbegliddscibedfhekdie. Byitibdoprvhhgidg Rychidds, but is
[4,3-b] indole and _the other pharnaceutically active
not lijgah iy iplshyttiss Jas;) flexikle packaginghe g olastiebags).tapd the like. Each

' _ : ; nister]
compb R THke 0S8 AT S ATPD 8 DR BT e o
some $6MPORIntCaIReWwofbittddt bhdeshtiigerewiiere arvsbecavsad, and shbk life
preparation of a faqrmulation, such as a
permibn Kytsray opfienallyrspyide additipnal sggmpenastssushy as e npound
or conpounds as an active ingredient with a
ar i cal [ - whi wn
(0014302 TIROKROMGE oY SR Eocf LI fletiey ebeIE o8
instrusyiaiseait{omgh electro@o swergemhediafecd, magnetio dasketteadnd apttical disie
carrier may be in vari TS forms. |n ad%jtion,
Contaw inslewtions ae all)sp@ﬁgqpé% q)ﬁglatl%t}p tE%HQeaq gomponent(s) of the methods

of ther&sehf i\‘l@&ﬂt}ﬁ‘ﬁs(e. (gs, %e%%?&%ﬁﬁngérﬂ% ldelza?f ghé §asehid/Bhe
gents, emul gators, sWweeteners, yes, justers,
develgmhtrg of adzlehmerdddisesteie Mtheofistoshors ioclpdabwith ¢he Kugdneradly
. oati ng.agents, or antioxidants. Preparations .. .
includeg RarTmafirgato b EATRBRTIEB 20 Q1A Ul o @B ediidual, such as
inforrﬁ&thﬁrre%a?rkﬁﬂ%td%%‘g%,sdm RhERNE HakHROLLadnNaIAREM. 1 C
properties. Pharmaceutically active conmpound Iin a

conbi nation therapy can be prepared as part of the
[0014dhme  dhe dorftaipers mayf erynid dosagenforms bivkk paskiagesi(e gemadti-dose

t oget her aor ,separately. Therapeutic for may. be .
packa @13t Shp a3 a Pk aioie A5 BT 5t s d R TRa T aptu icien
dosagP$ Sp@hﬁﬂo@ha@d@ﬂw [ Bay) IRoe ht@AchdRichefhse PmiBidPhed/or a

doses of "any of the coadmi ni stered conpounds na
second phamreguticale attoigesogtpodné usedult he Atzbaimaresdliseasd @rﬁﬁsclosed herein

e, g. dditive or._syner.qgi std c_ effect of , th
to proy e tsn B P R A YR b e Lot s asny of a ek
2 weekb) IRRBEKIGH QRelss, FhaeRR 8aideks, & mSkthsC@SathBCHonths, 7 months, 8

Publ i shi ng Conpany, Phil adel phia, PA, 20th ed.
montlsBamnthswpi whre Kitsroay ploe ncbylemalaple upit dosdset gheccompounds and
instru%ﬁ%r}lsg‘ggl usle?aﬁé %gg)%@%gg? Iﬁlgcfugééﬁesgsrﬁ?fg%%lq Yo st(g)rfaget et]ned &s'e i f)harmacies
(e.g., hospital pharmacies and compounding pharmacies).

[00145] The following Examples are provided to illustrate but not limit the invention.

EXAMPLES
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conbi ned therapy in a pharmaceutical conposition is an
anmount sufficient to increase the anount or activit

WO2008081P chol i ne, reduce an activity of an  PCT/US2007/022645
acetyl chol i nesterase, increase an activity of an

ExamBREL YRERBHIAR, &R REded! HIUDS-BRr8dd XiZhYinfh s Ykl Whdy
receptor, reduce an activity of an amyl ol d AB

using dep¢bode, reduce the anobunt of anyloid plaque, reduce
an activity of 62 WD 2008/ 051599 PCT/ US2007/ 022645 a

100145E) 5o BimeiRie P8 EReT - Sae bt hts BB 2T Gisgeranyaro-

lH-pﬁ[&(QBJEPmH@lCd'lﬁﬁﬁ@clﬁ&l&c Wa¥ 'u§e)ﬂ d3Ma r@;?@kérﬁtati‘% c@mbf)mfc
growh factor,” increase an activi F, reduce

hydrogenagezt pwndt>3(4;3fb)andldﬂ€s qmdovz;sl foundtgodrmvxwea@emtlonrf@neasmnd
an.activit ADNP, increase an
behavé‘tft‘?@t”?’ﬁn 8%/“ ﬁg%i?rhegﬂer@ﬁlﬁeas? ncrease an activity of

AVPA-type gl utamate receptor, increase an activity of
a serotonin 5- HTlA receptor, reduce an activity of a
segrotonin 1 A r@ceptor increase an activity of a
Tpeeatl Piia- 7 receptor, nodulate an activity of a
da- tye cal ci um channel, increase an activity
NATA~T ecept or, decrease the amount of
infla tion and/ or _have a neuroprotective effect
(e.qg., "inhibit ceb H{deat h). In sone enbodi nents, one
or nore of these activities changes by at |east or
o) 240% ¢ %h80% 90% 95%
Wherea@ %@ AJas co ér%g%/Rt ing’/‘ﬁ] % 3?{5 %@ o activity in
the same subject prior to treatnment or corrpared to the
[0014CDr r ehpihadiudy, E8Stpatienty with mildher meddrptelghaimer’s disedse iwege

andoliie ShnoR e e e BT B Byl Patens
were EAREVINER ADRKARY (wma% PBLNBCE M ICCAls, q\qm% INFIQRd ADL

I's an anpbunt sufficient t roduce a desire
at bastliver, apekii 2 and watlc%TeTcheAgah;nmeemD,lsafage Nsmssmmﬁﬁcaly: —dCognitive

duratjio stabilizing the sever of .. or ..
Subscfe AT ey BTNy B SHEM G S Hafde Vini Mental
State Ekéﬁ ASBISE) ansd/@s&és@étsm nﬂ%gﬁmoh heh@APARIM&!s DREase
first therapy he second therapy, or the conbi ned

C00p¢rheYea$1ydy1€lmlq@hﬁiqbabhunrﬁmn dcﬁt}mm (ABﬁSr@GIQnalsarmum CIBIC-
N e AT

behav?&'ﬁhﬂ inft6 AStufAnd) THIAUMirGpsEhiniR Thoertot§ TRPTY héAures the
[or who may devel op Al zheiner's di sease.” [ 00139]

patlenTSh é:ehawett andrpdydugiondisbubarsan $2 démaing owbldmg dedwsions,

t her apy e copbined wt phar mac
hallucipioR e hefiENeniiierrop o epresatay SR AR el ephoria,
apath/R{IP@&tAdeOBisinhibiti&R! frataBil RWRAHIBAbG: dishfbance, nighttime
phar maceuti cal for nul ati ons encomnmpass conbi nati on

behavidraraag pppeive/eajngt dkmA Dlninygritery assessesithesmpaatoisogoitige

i PRSH3ER0E & HOSRL L BN BT R HLSL GRS e i

(dimeBOS 8UE6; placabh 816f)en3l Jubjedtscardlied FHar®Thclude ir2P¥ intention-to-treat
fornul ation that contains a predet erm ned dose of a

analysis.r huse heoalyels irpliedes a8 rangorazsgrpatipnts,sivee those who discontinued
the st r?&?@ chggcérﬁgl%tl&l T&gﬁlll %? l&nthme@odp eglﬂ@ti%:i g@aﬁ%ﬂ:ally-

e O a Ssecon conmp onepez ot ner
signifR@hEnipidyeRienayria ,A]DASBU@‘@BI@%I@S,MMSE, N”Pﬂ'l end AD81scand relative
to placebo at week 26. Scales used to evaluate dimebon are known by those of skill in the art
and are described, e.g., by Delegarza, V. W., 2003, American Family Physician, 68:1365-
1372 and Tariot, P.N. et al., 2000, Neurology, 54:2269-2276.
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second conpounds of the conbination therapy unit
dosage formare present in anobunts effective to treat

W@2008 5l5§9 [00140] The invention further provi 86§/UpR0/022645
conprising one or nore conpounds as described herein.

00148 Y e S AT Tl YR AR P05 2 R Thean crug-

placebd\difﬁetmtcsansluﬂﬁi‘ ABAS-dag (3 Ormmitenbh o @i00em); CIBIGelusi(0.61 units,

p<0.obf RTS8 8¢ Poist vy 0ol NBPE-Shitie’ ¢ rdialp aadaThin s wnis
p=0. Qﬁldjor[?ea%pﬁrwﬂpmag also Eesuft&@fn@érﬁﬁcdﬁ? ghptovéREnts in all 5
treating, preventing and/or delaying the onset and/o

endpoitgy @hep thenteanfbas@linesednee Wese aingeaswith khe werk bascomsi aner
e kit e on.. The, conpoun . . 0
dimetog ol CH R ESpiy AR 1SN SFOF RYEHH AR P o patients (2.2%
vs. 1488 AT no@Y it Rbyefte Eferftfin 4RbIRRRated PAGLIPRHs dry mouth
herein, and, accordingly, may contain |nstruct|ons for
(13.5%hyAd rmehem gastmxﬁesjﬁlat fide effetecbmhisesoqcarrgd in €3%af pafgents. At

ek §B9h9 B S BBk e SR s 85T g 9 b oy
CIBIC{’ grdsw%o%mw B0b58); MIMSEREBUHRS A< 9@0@%’«11‘@1 U@hmts p = 0.04)

creases the amount or activity of acetylcholine
and ADd. @.7 umts, peet. §040h drdatresitevithsdimichbn bliso mspltai in improvements in all

5 end T B DR TR A N e PGSR TGS Fever
dlmeﬂonméawdqfan@ﬁts eRBHeRbd BriduPRRbisE@vats BaN U ;qa&lba%ﬁem@(z 4%

inhibitor, a PDE4 inhibitor, a nonoam ne oxi dase
vs. 1 lﬂn%) biThemostecouE@n pd\@tsguewentan tlrrmmdregte@vnahemtam@ dry mouth

T R LA RS R,

an ADNF agoni st or analog, an activator of an
[00149)VPA- DirRebh ted bty BichtS GRPE SibnifidamBr igdpRéVed cdnifared to placebo
receptor agonist, a serotonin 1A receptor antagonist,
patiengs onl bfiveerdpainsh aIn'ﬂddé'@ép‘ﬂlmeba@‘@ﬁﬁtQ@ patientywere sigaificantly
improlvééé ﬁl? s]tl 3L %l&(fpm 5 AL omy on{ﬁo (al’” aj gek 2t6‘§)1 : 5& g%—ghr?tnﬁl%%P {Neek 52) as
comp&ed Qdinﬁﬁﬂbisellﬁé"lﬁs@@ﬂldﬁﬁs aﬂﬂleibbgmfling%if tl’(ehﬁﬁlaﬂm,mdbbﬂ isa well-
second therapy, or the conbined therapy in a kit |j

is
tolerated daweoihat mqudcqO@Hﬁmflofunﬁ&neaa@é)ehmoralﬁmaﬁ@nt@ with mild-moderate
Alzhe%‘%tj Y 1g%as$f acetyl choline, reduce an activity of an
acety i nesterase or a butyrylcholinesterase,
i ncrease an activity of an acetyl choline receptor,
Examprdl deowbile-dlitd. pidcyb®tontutictiMaMdomieeditody tor etait ex@nded safety.
a_c,t | VI ty cl)_f _an | oi d A13 peptl de reduche the am)u t

s of , ally-
admmpgt)g%d dfrﬁgdbﬁ%na '&oﬁ&&eki\f 'f&r%h@free? mﬁ‘&mep & H%@Es%

NMCrease an activity or amou a VEG- protern,
i ncrease an activity or am)unt of a trophic growh
[00150pct oiThe foﬂomé@ﬁu@nisa;ohdiudtetdyinoﬁ/o Patth. FThe Bduse macebo-controlled,

activity. of a F roxyl ases,. .|.ncrease an
randogzety M ingHatiaAE DERIGHSANE P Y AR Be i, Ly or
phamﬁm&métlcgfof oMy ABNmiste RA' BRSEorAR AShdiMel ydﬁéas@"{@fbt’y}fh@ients on

g utamate recéptor, Increase an activity of
the acetylcholinesterase inhibitor donepezil. The second is a double- blmd placebo-

controlled, randomized study to obtain extended safety, tolerability, and preliminary efficacy

assessments of orally-administered dimebon in AD patients on donepezil.

[00151] One objective of the first part of the study is to assess the safety and tolerability

of orally-administered dimebon in patients with AD also taking a stable dosage of donepezil
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serotonin 5-HT 1 A receptor, reduce an activity of a
serotonin 1 A receptor, increase an activity

of
WRIZEBSH? al pha-7 receptor, nodul ate an actlvPFVl@?OO&/OZZG“
neuronal L-type cal ciumchannel, increase an activity

(markgtfe%i Ander b eoAri%eg)??r %15&?0@9&%% oPfhe fi ¥t é)art of the study
I'nfl"'ammat i on and/ or v neuroprotective ef
are: ({ etogissess thieiphatmavekinedeaiflorally-adrsiniseereddiacbor it satieatsevith AD
f th h I
takmgébg@hlg %gs%ge tgf)ggne@gz%: t M;s%gs@e%dn}gggapg attéq;%ef%%%ogdmlmstered
[

donepgg?/%%; dcgsggrg‘l gﬁ]%%%?ectea%%gnlﬁﬁst%&% on@é Hﬁgpl?rﬂgp&%g %thglr%%tdﬁrmg a
withirt-patiennddse siparion ofjdiamboni ty in other subj ects not

r ecel ving the 64 WD 2008/ 051599 PCT/ US2007/ 022645

at i er | n, sonme i ments, the unt

100158f"C B0 pBSe IR spoORh BT SHBR Y FPaRyFss U i) and
toleraﬁtl‘ﬁ'fsbd)f"kf%gl1}t h&h ARMered dfindtoh doSedBdr ?Mﬂ?eeﬁHMthﬁn%heﬁt@ with AD

produce. & desired therapeutic outcone (e.g., reducing
on a stahte dosager dftdpnepeziu art additionf] obge¢catye loif mersgcctrid@astsxfehe stydy is to

._of . or | im natin re s t.ons
estimaly Secrhraficd o dnBed ot OreHoa P GaS EnBB R cady e plasma
donep@ﬁp%}{ceﬁ’t“ratfo%’ Al fuftherl dBRICARY of thBRe@REPAR of BRI BRY, is & obtain a
he conbined therapy inh a kit is an anount sufficient
prelmtlmarp rasseesmend pf ﬂedddmonﬂeh@emm tbynctﬂ‘ts thatorgllyadmenistered
se .when

aimebgf ool BatTs Gha PRBIe Ao O AREFAEEH S04 atine] by performance

on th%ﬂé@fng%&s%é’ntgeM‘? |AheibZOBIERIe AsssARABS ald, @R fidive
Kits generally conprise suitable packaging. The Kits

Subscaigy(“ 8 DAyS-¢@i); ¢AEClnicranisdntecoenv diased bnpresspom &fi Clingeyyplus input

from R SR (ERG1G-8Remo LY et 6 FRRE At Fivwise™:

Alzheirﬁérss Dfska%élcbiose@a%muwo&@u&s of Maﬁ§ lh\ﬁn%’ﬁQQ)CS@{NL’t)hﬁmd (5)
. onent (if there is nore one

Néwﬂ@@ﬁbaﬁemﬂ%@mm Tgﬁpééckaged in separate containers or
some conponents can be conblned i n one contai ner where

Part ¢ r%(ﬁ)m az[’q zen} c\{o e il %rt]zo é[ﬁ?l%/ 0{1 sg/g ?olera%zlttyS % pﬁg%nacokmencs of

rOVI a onen
orallyb:wfrﬁzﬁz[c&red cQQle&] znT/lYQhéimIer’s ABYase putienabh Yohdpetil d e a set
of |nstruct|ons generally MW|tten |nstruct|ons

gh electronlc stora

[00153.1] s ke?@ assgss thp pafety) todgrahaity, e@ﬂnpl@ﬁmﬁl%mﬁ@f pg@?llmaéma}igered
| dlmeb%bs%’%ﬁgg?@%ﬁ@ %lm?eé Eée'b[}%g}slg%lgé?]r F}a\&/ﬁﬁﬁ %d%l{lﬁ?‘i’é‘@&%&%d on AD
patientd tekihp Iag;tab&l’(ﬁ)segﬁdngn@ﬁWledeﬁ?bﬁ&drf&geilhe onset and/ or

the devel opnment of Al zheiner's disease). The

instructions included wth the kit generally cl ude
1001541 or Y BATSPAHS 2ree lectridpdiseApereging viseiaf the Phase 1 unitatthe

study slgég‘aﬂ?iéﬁ?ﬁr%ﬁg g%erhﬂg it rix‘?fo}‘rhﬁdigrhtteé H&E frs obt‘ﬁfn%?‘"%ér&%mg

sage, -~ dosi’ng sc route
numberdsassi@ied ginclasion abd dxdedisidineritedn hralrﬂﬁBWedm:xmipEehemlt/e AD

assesFERiagedTaRd $hE RS s 6131 Eaflis Bl A DES A hegpg:
medichf lgyt'ogeig ta{l&ﬁt(mgﬁmr%' fﬂst@%f df c%ff@i'% aldRRARE t&Wac use); other

hydr ogenat ed pyri d I ndol e,
medlcau@tsyheutgmkwelm the asteent afei Ibcqrded aitdl smgnsaire masnmd weight, height,
ound

and B&ﬁ q%gr%rgléec | %éggglgégﬁf@gg%gﬁrﬁsefcr R urlne specimen is collected

for drug testing; fasting blood and urinalysis specimens (overnight or for 8 hours) are

collected; blood and plasma samples are collected and frozen on-site to serve as a baseline

reference if needed; a 12-lead electrocardiogram is taken (after the subject rests supine for at
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to provide effective treatnent of an individual for an

ext ended period, such as any of a week, 2 weeks,
WR2RBHSINI weeks, 6 weeks, 8 weeks, 3 nonths, 4PﬁEWtSF|@7/022645
5 nmonths, 7 nDnths 8 nonths, 9 nonths, or nore. Kits

least fg(%yclni?llut%g bEﬂ)?é HlBrd W{Qgt AR 1ﬁstH{E'tan§jf3§@ rﬁ’ﬁ e&&ﬁ}%‘:&rﬂﬁ%’ﬁ&ﬁ and

I'nstructions use and be pac
reportigarftadvéres ewntsf (AEetard provekedr age and use in
pharnacies (e.g., hospital pharnacies and conpounding

The foll
100158('%" T8ELT Phytici aree e gl ng KRRl of1) aee 50
years %Ng’ﬂ} ES) cl@tﬂcM\Qla?gggﬁls BPAPIR BT MERON LRGP Aiatitfexamp! e

Random zed, doubl e-blinded, piacebo-controlled
Neurqbcbgzdreélaméﬂbmnmrs@ase Disondys angs$tngked lzbpiorer’sDoepasand Related

Dlsortg @sa?ﬂ%q%ﬁ Cgtepg f?rﬁprﬂgqql&ﬁl)gorﬁw P(lﬁgnj)stg'T WI %tatgtlgal Manual of
Menta? Di§dri@tyihueth Editidy Mok diidol) Ore@la @ RYHI( 9L £10 H8 dose of

was used as a regresentatlve conpound of =~ hydrogenat ed
doneppyit fatat (edstB0udays byl Stuely Rayd!; whsorf ansvgning dosipg asgimen for

conergf o (i3 A9 origh teaedy DS Rind o Rgnt {ogH A fhedgnapsence
of any'zsga’étrgmkégmém%%ﬁ@ctsaﬁﬂ (R?otﬂ[:@vﬁ@?ﬁlg@éh&al 244 1R31th §nd ambulatory.
- (6- net hyl pyridyl)-ethyl. [0014 I'h the study,

183 patients with mld to noderate AIzhe|ner s di sease
[00156kr e Thexfedlomiingeevents mﬁmbldhm(th@remgovg} aﬁ Jupjectsrieam therpgudy,

either gvxgﬁl%)g{lti% d&du{]ﬁle {Bﬁ SL%B%O p((?)bl? n-la y eerr11 d%e()nvt\ﬁ'{eg and resolved: (1)

dimebtioh BhtGtePdnids as AM¥Bsed Wlhe@ﬂﬁje&[)ﬂqe iavestga6l, ioh the M&RKal Inbnitor; (2)
and week 26. The Al zhei ner's Di sease Assessnment Scal e

seizure; @ gieptinipe levelsigseataréhqnabme/do &) b functien tess@sS Tnendlk§)
showi?%r%%%% atttl:r(%ﬂan M t mé'gpthe m?\] R/&dfubsgﬁ&tr?ehtroﬂliﬁéo%n%fa@s than

assesses nmenory cognit

1000/p. ZdTE{B)Tplﬁfeﬁet BbisRasgtion(@rags tiadn M®,(80UdY - Chiightcaho Hsodrainue the
| mpr essi on of Ch%g? &ADCS CA C, also called ClBIC
study ﬁrr@@y r@?éa@ aicdallowed foxthecgollegtion afisafetisdase thsowghehe folleav-up visit.

If a sub lﬁgs% rﬂ?&%@&%ﬂ%‘%% Sp&8%!31h{és 0y the ?&Tb@b’ hg Visfirige

ance rop rrc I'nventor

compléfdﬁhf pm@&u rF-ftﬁr stibjects whbIreiﬁltéfurﬂhehdlm@ﬂudlyldlsnﬁ)ﬁ&ltbbﬁlhérhted
di sturbance in 12 domai ns including de] usions,
telephppg FQIAGH &% Jtsmptedlgirewe Y dpy Abg peven days after the last ‘dose of study drug.

depr essi on/ dysphori a, anxiety, elation/euphoria,

[0015?f at hyg&{l}?t %?ﬁa @'}%ﬁentg bl B d&écpf&srecelve dlmeboxlg] ora Prélcebo ina

rita Ity, notor I st ur bance
2:1 ratio (14 d1meb0n.7 placebo). Patients assigned to the placebo group are given matching

placebo capsules to facilitate blinding. Dosage is titrated in weekly 2-fold increments within
each patient over a three week period, starting at 2.5 mg three times a day (TID) and titrating

up to a maximum dosage of 20 mg TID.

[00158] Within-patient dose-titration of dimebon is performed weekly until a patient
experiences intolerable side effects or a maximum dosage of 20 mg TID is achieved.
Throughout the study, safety and tolerability are assessed by monitoring adverse events
(“AEs”), vital signs, 12-lead electrocardiograms (ECGs), and by conducting regular physical
exams and laboratory studies. Pharmacokinetic (“PK”) profiling of orally-administered

dimebon is performed after 3 full days of dosing at each dosage administered.
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behavi ors, and appetite/eating. An ADL inventory
assesses the i mpact of cognitive inpairnment on
wWaPs1i%s of daily living. Eighty four perceRETES2007/022645
patients conpleted the trial (dinebon 87.6; placebo
9) nehu
[00156112 t entTIhég‘%l]Ji}{ B Jrezg sctug){]f)?%hsegstm% 8a F’Reﬁja?%g s"ard g‘@en one 10 mg

dose offtohersted inthe svanidgniactie }ﬁaitlseMSdayevEmetshﬂy Q“snhiy days 1 -7"),
di scontinued the study prior to stud .,
patients g @GR RaR IDHISE Ay bASTF 06 e 5 E HEe eT % aw 91 ID”) and one

I S | «
oo P ETHILTRETRS n EEUR Ao gp o
— 1426,.pabemh e disatdiinebay al platebodt mﬁb@mf@rmg HTDD\md bne 1 hagadose of
of skill in the art and are describ

donep@éul Hyde £xening. Kor thothird sewewéaﬁtmaﬁﬁqyy(“ﬁﬁ gri@rSalr? 217),

i 3 P T8 £ By 00 maciser

donepe&ilinihe @&H@Z%ﬂﬂle hOEHLAR] fid sever daydtof thdweudye@study days 22—
.. screening MMGE was 18.3 (SD 3.3). The nean@?rug-
28”), patisBisEe V1T Gmehoae’ plaeb ab@dosmfx%o Bugl 1Pa 2 o k%mg gose of

donepgélp%%]% ﬁvet%r%l clj’amsljg§ 8%%](??&1 VU@ 5 flgglg g%u%?(g]cﬂme O 6)

appropuide Adde s(ran@b oumlatchl,ng ptacebd. 0016) . Treatment w t h
di mebon also resulted in significant inprovenents in

100168}, oM TR RlaoH o HBER i B s e el Te SN Edy 4858, 10,17,
and 241 SR ? ﬁé@%&rﬂeﬂ@%&@ﬁ@ tx%ﬁ@ﬁﬁla%ﬁ %ﬁn%ﬁ'&H&nﬁqM&{s@ﬁe

even an di'd placebo patrlent 2% vs. 7.49% . The
collectasisin samdminys 4dvp rlsseaxeillijnt Single tlawd lsamplbs arztcebeqbat foe per®typing

ofeytgfhieme PSR R halpieivisidne 8 o netoh oF PPEs CHPACS,Apd

cypz‘ggg@lg%gdy( léb%trﬁg@%gw TR &ﬁ@&%ﬁal filaftlﬁﬁih?]l;&g/e%@@*({lﬂ%g and

CYP2Ghactisity [pvel @dmmrammﬁ mmcated nPatgntsmrecadmi®ed 8) the RRase 1 unit
.S units, =.0.04 and . Al 5 2 units, p = 0.004).
on Stéﬁg'éiqyngnfhwagﬁeﬁfﬁg'ﬁghoﬁa%ng Sted in inprovenents
in all 5 endpoints when the nmean baseline scores were

[0016EPNPAFSr thE Fildst tilBe WRBloF24cIS%NER8ay Hi@WBbN dosing period (i.e., study
di nebon-treated patients experienced serious adver se

days kVehi4, hah and a2ﬂ8é\dﬁéb@1t§>altel adntitted 19 the Bhasgd unitpt theogfudy site

for in Fg)g? ?rg?ﬁ:fglcaglgoxa;?(&p #&e ot ﬁ\e f%%g@éee Idgﬁdd og@g (ftll §F éays 1 to 3, and the

momﬁ/gsaf 08} ME@htnves uaiyed@ﬁﬁg,ep‘érﬁ)dq oORitRebuah @y bechchReveh day
atients. [00149] Dinebon-treated patients were

dosing pgmf p@temts are drsphm tOdmmnewuase pliceaiisions (N9edrivang, $0
ROI Nt 3 di on: t
operaﬁ(‘)ﬂ }he.tagy V\éilgglng gn? P{O&(gﬁ{t?’ ﬁ)dbodt n%srog\yveager%& U B?lgg uﬁ(yer
obser@AdROhN$Sedss fesEHIAL M e&tes@we al@ﬁﬂ&ﬂl cdB3unditibn}.2 P At e
week 52{ as conpared to nean basel | ne

admnéagréé diraehos caplachlo plagHenpag] e therrame dogage sohadilsdhraugh each
seven?iuﬁ?f%x 9111 ac{ gntg %@retﬂ%litéd%rtgé/ ?Hz%s%q%ﬂlilttﬁt ;ﬁr*ga dsélﬂda/t Séte on the

av or 1n ents w

seventN ddyeifdReh &osthgsﬁﬁiﬁ)ﬁ thE&&yTbéiBreZthe Bosedfetifatbontor placebo is
pl acebo-control | ed, random zed study to obtain
increased. ePatisatsgairet tp, the Phaserl it a e, studycriigrosistudvislay p8 to complete the

last d%{ ‘gﬂl q%sﬁ& IRIESRORA e BihEQUDINEE! £llays B0 atl Bliays outpatient

per seven day dosing period of dimebon or placebo, patients are admitted to stay in the Phase 1
unit at the study site for the entire 28 days of dimebon dosing. Minor deviations from

scheduled time points during the study to accommodate simultaneously scheduled
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adm ni stered di nebon and donepezil for the treatnent
of Al zheiner's disease. [00150] The following study is

WOIHBHEIEY in two parts. The first is a PCT/US2007/022645
pl acebo-control l ed, random zed, wthin-patient dose

assesstn?] Sl Pibe e légﬂs@é‘red Bl%t&%t %hn&@b%@%kh& ¥s loﬂ@ QS assessments

armacoki netics of orally adm nistered di nebon
are ob@dunérbamlDSei;y ahi zesible t tikDchegdted @me poimh  t he
acetylchollnesterase i nhi bi tor donepe2|l The second

ubl ebo- control
o016gF g HBtRfo it Sy EATE S B B R St FRPRegfeportng of
AEs zﬁﬁ@y' VhRafiYg ﬁfitfethQf@ébon?egt%%ﬁfI@ﬂﬁ @lestions immediately prior to taking
orall y-admni stered di nebon in patients on
vital signseandior hmm[edtanﬁsﬂprlme Pdﬁbg‘»a@mhnge Fufthermord, ipatientgpavital signs,

stu | h f d tol
weight Gyt A P DR R B a A P RETER hipepbupRe study
as nededdg{ gn@ucﬁh%‘ Bg %&%@&% gﬁ#ﬂ@dl‘ eRARInhtio ¢l aR@BLRAMIEERG)
PCT/1S2007/ 645 (marketed under the trade name
and twlnl®e Phamygeokiagdé piodiiag otﬁbqaéla:tandmmst@fedtdmelﬁqrrls pelﬁammed on the

st o i R i R P BB R S doses
for ea'é:ﬁ‘lsédéﬁ d@i abﬁpg BerftRBRYL, dhfsta@rtﬁgsz iahd 4(c2ihe ﬂﬁsﬁ&%ﬁ%speh'aﬁ) In

har macoki netics of orally-adm nistered donepezil
addman,qnselosﬁ (tm@ghﬁgﬂ@ﬂema Bllé)%amaldﬁam dsawn beformtbe ndnnllng dDEﬁ of

atie AR durin
aimefiar it TnrchuSraRine TrB sl oBRRL BRI ERSE, anay dmvs 4
11, 1506906, part of the study is to assess the safety and

t ol erabl ity of orally-adm nistered di mrebon dosed for

g three months in patients with AD on a stable
[0016dbsag é)ndhe Heshdpeol dosingrpigaeh savemdny desingcrariod (b¢-» @rh@udy days 1,

8, 15,358 %E? aél%srg% a&x{?;ﬁneiérg Wndete k?efor%?{’vﬁt[mlt ® ﬁlnl%te@({h% '?rgc?rgmg

term on co-adm niI strati on on

dosing bﬁdﬂ)@b&h ata tht asfialay d6dessg (ile.,earaeIytdags B o1t 17A1nd 24) PK
further objective of the second part of the stud

plasmagapplesiare @llegied pi the felloyving Smsvrns: dp befese Grithin )f% :m?inuteS)
admuh%}?; ﬁ%‘fms gr?llﬂ'gﬁotsé of &%eb% 3(12233‘[0%@”11 anﬁt@{ Qs (29 dﬁﬁ%@es)

S on a stab sage of done
after uﬂeb&mmmﬁadxobyof ﬂerrﬁ@mrf@rmse oDdllntelben f(G} AAAM3N4g, and 6 hours (*10

assessnents: (1) zhei ner's D sease %fs)ess nt Scal e,
mmuteﬁ)gaﬁﬁef rl\st@dnsystgwn@f(th%ﬁm%qi%e Of oM Fndi(ratd, 3, and 4
nt |
hous (A9 8RR arb R SEh A0 o L e TR S8R0 aey

of dodi@of ¢ndh iseven(dalviibéing peried) (i.eAbn Ismdmelay§4 Dils éfzad 25), PK plasma
Cooperﬁt [ ch St udy- Act | VI ties_of i Vi

samp](:s ansceallegipe ?efomlt(hg) 10 Né‘EHI?)% §§ ecﬁﬁlé)fsrtqagop Hg%lﬁtngﬂrping dose of
dlmellogll\"_s)'larr)pi1n§> it léquﬁvc\!otnb%rﬂraﬂaﬁs @F&m@@ﬁ?ls R éﬁ}ﬂoﬁﬂecﬂv}{glﬁlood

he "sa olerability, and armacoki netics
drawsoocalitringaad paniof therveatkdp forbdis, wherl apbmpnmate s di sease
~patients on donepezil. [00153] To assess the safety,

o063 ai 1 § sesiinaies o SCGRROBkH Sbepiseclorertailisacspriens is
perfome@qsme aagy Béf@k' i8fiatibA efﬂ@d;gnzge\@uﬁ auﬁe«bohsql £ omgﬁaﬁaiawnl )5 with

patients taking a stable dosage (10 ng once a da
sampbﬁ taffom epeediately Oﬁtfmzh]dn&namgnq@aufttlue:dqmb{rdose af dorspeabigen at

approx1ma%e1y% GPMY 2hd'? hours Ia%teraﬁle tdgsee. angs“?nea onlé{)]elztll cotncénrt]ratlons are

measured again on study day 24, by which time steady-state levels of dimebon should have

been reached for the highest tolerated dose of dimebon. Plasma samples for determining

donepezil concentrations are taken on study day 24 on the same schedule as on study day —1.
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study site. During the screening visits, informed
witten consent is obtained; a screening nunber is

WaLBPREY? i ncl usi on and exclusion criteria ar 8CT/US2007/022645
revi ewed; conprehensive AD assessnent is perforned

SampHSd 18 pfidha- c‘éﬁ&antr%&ls%ff@ibﬁ@pez%ﬁalsﬁ@@%‘e{ﬂme@@ﬂh bidod deaws
nmedi cal history is taken (including history of

occurgizgd dsepaneqf the woﬂoip,fovaAES whlorecapprapsigle; ot her
nmedi cati ons being taken by the patient are recorded;

1001681 o FiEnoR, FnFERELDS iRt oo uhpp F G e,

cholirldbteRSe HARKHIAERtivy ©PUbRpeaitis doflludédig AFRohfStend Sk A NY
bl ood and urinal ySis speci nens (overnight or for 8

hyperﬂmhmr)guastete ataodricewntengd Vbthoaagteatndfrpq@gmosmpﬂne@hm expected

| ected and. froze ite to se S
from el g BFy UFE B8 e s BBl e esBp A QFREe Plciated by
altered 8%yl chAnkQErab e ATHE " 6f biitoRhSlifdRRE é 1BChEY) ififibitéh. Blood
2008/ 051599 PCT/ US2007/ 022645 |east five m nutes
samplpgefogdeterrainetion ol ChEpud Bl%lﬁra@@mtbn@ codected/emptidy daysirigand 24,

with bZ%odd E\% gécgllﬁrm% %scﬁargé%qé% way u}g afP{a gge [a)sz ﬁet'c%\s/sép};e S%{!l 8éa‘rr%§leg will be

proceste@hhdgorkdlonSite iR theddrddMtngstad J’ tafted Rhich h%ne;@@rdp?i@te samples
i agnosi s o

years or olderé &b) clinical
are asggyed fati Aghk and BEhNatSamikes arerithet Ehlﬁp%‘fto aqenird |lehgpratary for assay
St roke- Al zhei mer' s
or desﬁog%@g@n@dnggt?l ?f@l ﬁﬁri gor ?jlér ssociation's Criteria
for probable AD or the D agnostic and Statistica
[00166RNU aTh@f)rlmh@rHsﬁéssrﬂb@thﬂmtﬁstud?Q@ brichsurel &ff the safdi®ihd tolerability
Revision's Criteria for AD, on a_ 10 dose of )
of dimghas péien pdmyistered ey UEHOR éwsh dopersizile h& 1equency and geyverity of
g t
AEs, %B%rgyog{/] lcll!r;}g)él?lgﬁ iy ?ﬁfgbgéﬂaﬁé)ers H}%rq%g)?g(%rl %YBQI;; f“% coh%%?etd to those
reported i theiph@etbng@bpence of any gastr0|ntest|nal si de
effects; and (5) otherwi se in general good health and

anbulator [001561 The foll ow.n ents may resu
(00167} + handdiions! assessng)t %rtt&ISfSPtsinﬁlﬁﬁ %@@ag?rlzatmqfévalfy-

admi &5@@855%}1{0?‘1 fsltag{dné;\ﬂgfl L 2@1 %o@?@é aglfd s Ofath Qﬁlﬂfimsb ect in

een | reso on Entol era
mcremtsasfs?es Sedr by mgwﬂl)spﬂmvmk to f Mlemmsmtw 20 nog THhen AD
i cal, monitor ure crea ne | evel s
patlen@sr%q gpble dasnes (H{;%&QD é el R SPROc Krameiss gpeasured

1nclud%l5(ﬂ C,Bax g&ﬁﬁlﬂ&rﬂ S§¥:EhRd %[a%ﬁ‘lta%BnééﬁﬁQtl&h&ecﬁn{ebW%érQesﬂé-lé\ldose)

['ute neutroph count of less than 1000/
2 tmz{‘( Gt)mp ICat.alcetrs) (ﬁh)c@HCM(arm]urldfer theskmetaonplddds GDOénttation versus
Patients who d|5ﬁont|nue I he, %tudy for any reasgg are
(S

time cupye fsRpa dimererq iodhe st wnlipg tigre) si@ AL oatasca Hidsgs dimebon
plasmg%llu% iRo et timd durfe ﬁH%Jtﬁﬁé éf’rsw &gﬁug%? E&lta{‘érdrfrJnQAUCo_,
any ur er vi SItS procedadur es or ovv-u

(C/A RRhercOnip kit last dbﬁerp&ﬁ@dalﬂhﬁablgebnc&uﬁatﬁﬁi) S(S\)\Mp(abpirdﬁt&ermmal
further clinic study visits, a docunented telephone
elimingging zie c¢r§t3@t pEdimchenk (O)rte(apparensiernpsal dalfdHe aégi%nebon

calcul?tfﬁti?ro&{l Z)a?@S(?Ié/E ég}?éalf%% t(gglu;g%sgéa[ ga%%%keog\ge n%l}rf)naca?culated
from MsBQERG, | Whlre Piskhé &l &oﬁ@eﬂlagilﬂﬁb% ®) 78 P}S’c)rent volume of

Pati ents assigned to the placebo group are gl ven
distribusiba bt dignebph aiduintebpsddse$AUC Lack))] whdre Flik ihrdiralg.

is titrated, in weekly 2-fold increments wthi
bloavallabllgy) For dose-dependent pharmacgkmetlc parameter calculations (i.e., CL/F and

V./F), the dose is corrected for free base content using a dihydrochloride salt/base ratio of
0.814.
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each patient over a three week period, starting at 2.5
gg three tinmes a day (TID) and titrating up to a
WRaditMiM%osage of 20 ng TID. [001581 Wt hi n- pSFF/&%‘)WOZZG“S
dose-titration of dinebon is performed weekly until a
[0016?}2t ' eﬂhoth@%&@&sﬁ@ﬁﬁ%r fHd Q{ug' @Qﬁ@clﬁkﬁ%r&%ﬁ&?&ﬁc}ﬁﬁ%& in the PK
xi mum dosage of I's achieved. Throughout
charadtéristiss uﬂgrallsaﬂemmstawd dboémzdlﬁl() mgyQRYy whd\ssea@emlwmg
noni t ori ng . adyerse nt s AEs
dimetgp. sk SSEA 1 5 BiLh (i et esed ptive, Hirh By Bistppragrents of
25,5 r(?rgll(‘)l A TPDYet Gatk to%ﬁﬁﬁnﬁﬂgdésﬁg@ém%g TIDUHIAES patients. The
Phar macokinetic ("PK') profiling o
speclfur%K Ipgraacttars insaewetare dhase bohsted alpwnﬁo:r dreebari.t At a Bmfnmum

s of.. dosin ach dosa adm ni st er ed.
touglbepeeh SFSe TP UL 0 6oL STORRDA T RIS ety
and 24 he rﬁéddﬁ!ﬂédb@sgl'dﬁﬁ)nél B Yshipl tlmé p)n’ntsoa@& hﬁﬂﬁ%d%ﬁd(ﬁieg@ﬂ plasma

one 10 ng dose of donep ez he evening. For
concehfiratgin emd\addltxgbagllsl)lbpammetess ard yal@ubteddysqglaysthg_ chnigal)findings and
di agﬁﬁft% are given di nebon or placebo at a dose of 2.5
"ndﬁﬂ '8t nes a day ("TID') and one 10 ng dose of
donepezil in the evening. For the second seven days of
[00169113 SR dneSwéeibardainSir 18t schéduldd vigidtd BB PRasr1euni (‘Jt@ﬂy day 28),
di nebon or placebo at a dose of 5 ng. TID and one
study P‘@TIGKPQES:@COIUM@GL’Z’I theif garegivera\aeneXagingdont thehferefemm&physwlan s
the.stu
offcep i Pkt ¥CpeBl st Biriilare S ieal BEpolip sincfoestipedp Par2
belowd TI D, and one 10 ng dose of donepezil in the
evenlng For the fourth and final seven days of the

tud study days 22- 28") atients are given
Part Z4j ﬁé%m{eéﬁn@pé@@ @-cavtr@{l%é@agfmzzd Sty 1o ebladertesded safety,
toleragg %%p?%{mggg}}ﬁ gdc% g%%s%npe%tseﬁ%ggadrﬁ&zsjtegg(y dinf¥bSn in
Alzhemrsomeu@éﬁat@@&eonsddnep@tlh or mat chi ng pl acebo. [00160]
NMItipIe bIood sanples for PK analysis are coll ected
i ngl.e bl god sanpl es

100179} me5§ @WS@S%tnhé§@fﬁty|cﬂn§§9|1ﬁraéllméBBWaHbﬁé@FﬁlFtS‘teldéi%e%”e
admlrmc%ljgtg Y’éri%pt? Mhrat H%t}gﬁé%{é ubl%%lmﬁ{l@age%o c§h?91|l@d randomized

es are co or eno
study Gsydo(hdhcftedmn BAbpaticadéRaking aﬁﬁbmﬁiosagu(ll 0 dighgncenelagy ofidumezepil.

d .
The figs 51t Foftd QIGNEHEAAI Teet TGN SHCp 98t Didin Rk rises thsdhase |
unit f(g\f’oa?tcl Gfthé ¥11qu C#nﬁ‘ﬁ%'l ﬁilaﬁ) ﬁuegﬁgyn'% fPart 1. Sﬂﬂ& %t?s{ijlggor Part 2

atl1ents are mitt e hase uni t
are mﬂh:yvveekly t Petied@\ardoinitoalle raimdmhmd tdosaelmg: d)mgbcmsor placeb61 All study

For the first ree da each s d di nebon
participgats g 06%?9‘\6’0“[ mg dosg ffinPer‘d’glﬁ‘ CVEyNS1, and
22-28), patients are admtted to the Phase 1 unit at

[oompe SFhos ihRiall§ SécelviindddibieBoA, &kﬂn?h@ﬁ'thé@ﬁkﬁﬂfrﬁ RerhRd dose
e first three days of dosing (all of days 1 to 3,

(220 mptlD)hs deteonimiedgn part daand4s tazmplewdIbysthc/wneld&ytudps'isitgor Part 2.
per.i od) seven da dosi.n

four
Thosepf&n%ta arepfgﬂpgm for ik i Bé@ STUsy e 1 RoBRlel Rkt
assess‘ﬁ{e%ﬁsf‘#e'tf?é??’dlgaﬁrgiﬁ'ff’dn?ﬂwe sﬂRiB/o %ﬁérﬁt\?@f‘mgﬁe e “ﬁYand the like are

ry, no proximty to ies o F Wt hout
monitbeidrag waeldg study and follow-up visits by physical examination, ECG, and other

standard clinical methods. PK parameters, including plasma concentrations of donezepil and
dimebon, are monitored with blood and/or plasma samples taken as needed at weekly study

visits. At weeks 4 and 8, a comprehensive AD assessment is performed using MMSE,

ADAS-cog, CIBIC-plus, ADCS-ADL, and NPIL.
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observation, no sl eepl essness, and no excessive
al cohol consunptlon) Patients are adm nistered

WBFH@@S}? Or placebo plus donepezil on the samePHELEEW7/022645
schedul e through each seven day dosing period.

[001751;31t | eflRe %ﬁaﬁ}?ﬁ%&mng heb® Ee*h%nPH@t%Fedllex@bén A 3 B TID
site on enth ay of each dosing peridd,
startlntgfaethéayeehaf sudy vikie Tesdosefof dimaboans tiratpd ag efeeklysn 2- fold

increrqiigy rerbed i B dy R B B g ey Tt dosgieached
(=20 18% Tﬂ?f %ekﬁg %ﬂ’&g Itl’io%é g?ﬁén;{sear% 9 il NG tglepaq%fddi@%?

ent per seven

dimebPf rdd@ﬁngfonﬁhli@ kaedfbrd’llhg ) ﬁ@&iﬂ protgual.i Bﬁte&ts&é&lwdlﬂﬁebsﬂ at the
stay in the Phase 1 unit at the study site for the

maxingn fqlerablg d@aﬁg/@r@fghwm;mnch@fg impiitopgdra weghly stdyongts until week

ul n
20, AL B P B et P s e
study Pisité 1dSeaibiétd Bﬁﬁé&sseﬁﬁﬁaﬂs raBd tisenvdi$dhatpet ﬁb)ﬁl th@ Raidste Patent vital
prot ocol violations or deviations as |an

signs, Aagy ape Hedike aFemepteieh éﬁthaéveekldss&dy and Iefismeppisits gy physical
examlé%}godl?/ ’%E'li%léécs Ginet TondiPd Binicd A6 d&% p&g%&&ts ﬁl@ﬁldmg plasma

nptons are assesse taneols
conceitefiivhk ofidoretzepi sl dindbdry, am/mbnliaxtredh yithatlocelndnsl/ar géqsomrasemples

taken {3 HOE FGHECKRFEIADY * it HERRy Oa1 £ of WEER T AR - fgeeks of
within- Eﬁtfen?&m rtgratlgﬁti—ue\w ks of rrgﬂlneﬁ* AMBe mARINAM toléthielQose of

er physiological paraneters are
dimebon Ipllis(ifoﬂelzdph) aigrlte. , Bhecekt ufiylace® 4 oeslsaofywithin-patient dose-
i ncl udi ng by conventi onal phyS|caI 3xan1 atlo

titratiqa Jéétweﬁlfsa?@ir??&flﬁ%a( thg@@)ﬁlmughte eraied dosgof imebon'plus donezepil), a
compIP Péﬁ%g@cgﬁ'agﬁgé nsggcﬁrfo'rr]lﬂtg?]ggmg MN/IBE ﬁgﬂﬁi&e&% @Iﬁg}glus, ADCS-

on is per Irst an hir ays
ADL,ahd NPD (t hree tlnes a day) dosing with dinebon at the
speci fied doses for each seven day dosing period

e.g., .on st 4 of the first do
10017% i ofifter qane hibai l&qstU% gﬂeofaesa@eleqyra&égsﬁyergy S AR dboratory
abnorR@Rdse e PECGHhAYIE s *?@éd?ﬁﬁaréd"t% tHBNeE eq%ﬁthefpla@émggup Also,
on the fourth day of dosing in each seven day dosing

the mcpmmgqﬂas@ra gneensratisnuefydogazepilsre evialyatedsto eatmjatz@\e longer-term

impac 8@‘% Ht%oﬁ% £o- tagr% r{lst@%iton gﬁygegéﬁgt%%;{}%nga co%ggn eveguéj()?%epll
Finally) %hﬁhg%%qﬁtmkgscoér e1p@-prashramsreiayes(amt, hing NI scores over
m nutes) the norning dosing of dinebon. On the third

time agagssessedivigicampgrisas, witlyn treatmebpt groyps ad lle@weqmreaam@ptgm)ups to

s S SRR T S0 b Ll L e

and/oxotfne UB&: 16 dHt 0O AUARAN&GTs dHbdaBN 0Dompaisolof handes th sc@xrég of any or

hours ( 10 m nutes) after the adm nistration of the
all of thosgassessaeste fesin d]enelmghscre(eg)ngaﬂslgto s:gores, frogmidre gveiglo §rsendy visit
after syration o

for thfgﬁilfrbegﬂ% 6rﬁat§{1)§gc}u vegﬁuﬁg}? acegﬂ ére 51 fy§l erqupsire gartlgﬂgrl\ﬂ/rmformatwe

Simild¥BY ESmparisdn F¥ B r%ég fr@xfntﬁbre'élemaﬂj’ &t 41841 BBseQdssdsh@ents from the
eveni ng dose of dinmebon. On the fourth day of dosing

screendg wiait ko thevagk @aswdorogslh@r Herdrowp (mtwély tregiedsyithudimehgm versus
the chg%geltl()m %he.’ \fvﬁeri(d8 %5&%\/181'[ & Sks%s g%k ggm %519{0? th%%l%c%?{)1 grgated

nute St rati on o
group RS Al Bfslaseivef

[00174] If desired, trials as described above can be conducted with any of the
hydrogenated pyrido [4,3-b] indoles described herein (e.g., dimebon), in conjunction with one

or more other compounds or therapies useful for treating, preventing and/or delaying the
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di mebon. Sanpling for plasma concentrations of di nebon
is also performed with blood draws occurring as part
WORWSHEINM®r kup for AEs, where appropriate. [00¥6H1S2007/022643
Pl asma sanpling for det erm nati on of baseline
onset M%kio ﬁﬁﬁ@&%l&ﬁ&h@ﬁ§ dls%ase%rcfe%rﬁﬁgz 188 aﬁlh@/ &@Ne combination
bef ore |n|t|at|on of dosing w di mebon (i.€., on
therapytta thgatg preverdt)andfar titlay ﬁarmisasanﬂévk ¢he develoginanicdfyAlpkdimess

aiseesy ST b e B e B P00 TRl ef Bl Y5
phanrH:@léﬂalcg ang Bﬁgrh{acmﬁﬁmsr@talc@f}fm@hen tm@pwaﬁ the AGEH. NTIRA a

study day 2 by which tine steady-state’|l evel s of
phase di, detler-bsihd mrxdlomzwé cobeliedrteiabi parfomedithaeterghneshe efficacy of

erated dose.o Pl asma sanpl es for
the coBﬁ’t‘ KPY Gie Sﬁ@ﬁmdb%rm’%ghtratl ons are taken on

st udy day 24 on the sane schedul e as on study day -1.

Examplk 3NVVIQF8h 05 358 thddellio\fordmeQBe Bkifity (daamibiragioh Gerapies of the
pllasma concentrations of donepezil wi |l also be

inventes fodreah greventandlosdiglay thgenseband/orthadevelopment olbhlzhpimer’s
diseasior kup for AEs where appropriate. [001651 Furt hernore,
GISeaSE v est | gation of the potential for dinebon to alter
the cholinesterase inhibiting activity of donepezil
[00176F condwes ddéls oAERSzhengissdisate Mintdlsodbe used to determine the ability
tper cholinergic state are encountered with a greater
of any ¢feheeprabingtionsthgrapies glescrbed bsrpade dgat, meaﬁmdiaﬁ/@p delpy the onset

and/oratlﬁgragvel(?ﬁnaér{) o?kr%{elrﬁér %ge%ge {ntlﬂglngﬁﬁ sﬂéﬂ%@ﬁhmﬁﬁg ekh §xemp1ary

animad &Ryl clhdipet e dRease (inoMﬂbE h)ansg’enhuhi)tb oheal éxpestiap ase' Swedish’®
ré BChE') inhibition, Blood sanples for determ nation
mutangf 1%0

mA@(EP@ﬁ@FSWE‘Ga&ARP the2a7 e ReiONEUMOSHL:Isiaq efckf-» daY%s
Sczenc\le\é%%g%? A-\l‘gﬂs td?le%tggéj A5 %Ffe%fc% 'ﬂ?s B‘éenﬂr?{li %&fracttg}?zed

as necessar y. es W
(Holc@hbtle’saed 4998, Manrdell oh87-160; quldonibI‘[eA endl.,d099 Weehav. Gen.,

af \Nh h I
201734850 NesSonene 1o, Newebobais: B2 3ArA00: Siaedard Fegods can be

used té get%rr‘“iﬁlgtwl% hek WB%Q 'E:meaﬁ'éﬂ@ﬁﬁx%)/atple@ 8%‘%%%{/8%@1 dok e Riehe

ast patient visi
amouptraf Y depasiseia sivettink of tHelbd mickt (seby forexampkey W3 2004/032868,
fety and tolerability of dinmebon when adm nistered
Publ‘s?‘?ﬁérﬁﬁ thPBh wit h donepezil. The frequency and
severity of AEs, |aboratory abnormalities, and ECG
ExamBRNIES drfan i 6ivB niBREOR SHOUR (B 0ifQTBIREABiafoh BRSGy with
reported in the placebo group. [001671 An additional
orallyadsssisterdtdifebort driddomepriy tb sniRiice hognatdre dapmng emd memory in
rall adm ni stered di mebon starting with a 2.5 ny
@‘&%ﬂé&%‘éﬁﬁi—a&%d escal ating wi thin-subject in
increments of 2.5, 5, or 10 ng TID per week to a
[00176pX1 MERR @&bsﬁﬁﬂ?o?@ct%cdglt-@n[bakddlg}@de%pe@m ySErfacéur and Delacour
st abl e dosage é ) of donepezil. The specific PK
in thep@tmmd@sm erOéGplspmlrrm@ry 1Em®¢abtr Oreestid Rgtacour, J. (1988),

Behav 2@?[2?8 03;1 61?75 5 (g§ncen 1{;%: ' ﬁ%se%on 68?( %r?e@lﬁa é}%p ore%w activity of

rodemg\ldﬁadbes(lﬂﬁ e oltd@le [eAaird JrREIafbr@dndhiBTROBi5j 8¢t tre@lghRidn paradigm
versus tinme curve fromtine zero to the l'ast sanpling
is sengifivielo; the affecas age(ngraad chelrergic desfunetisiordee, e.g., Scali, C., etal,

(1994), Neurosci. Letts. 170:117-120; and Bartolini, L., et al., (1996), Biochem. Behav.
53:277-283.

[00177] Male Sprague-Dawley rats between six and seven weeks old, weighing between
220-300 grams were obtained from Centre d’Elevage (Rue Janvier, B.P. 55, Le Genest-Saint-
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pl asma concentration versus tinme curve fromtinme zero

to infinity calculated fromAUCat + (Ct/Xz), where C
WP0BHE1PEst observed quantifiabl e concentrati 8RYUSEYy/022645

? (apparent termnal elimnation rate constant of

Isle 53194@519%):6;) (B ahibiads (vertuedd intgesupsoal thalih pb]ybﬂ)p@fene cages
di mebon, calculated from (loge 2)/Xz); (7) CL/ .
(with e:ﬁbpaar@hpf 1 @ 2%¢m'p uaderstandardrcendidiops: @iurﬁ%éﬁnperature (22 +2°C),

underﬁal Oéll g@t/ fl% mdg&SY@%{}zfé;\@e ng \Ezgérnsn%b aglzbltqu Animals

were gérﬁﬁtﬁéchdtabélﬁmﬁe t(ﬂérﬁ@ﬂ@ﬁﬁwnﬁﬁbcﬁwﬁtﬁhﬁ (fom l&@ﬁﬁﬂz{y@w@ﬁ)re therapy
where F is the oral _bioavailability). For

begmsj@gémeqa@mbqwd pheheirgaibkyviveindgliplamaikrer ~ cal cul ati ons
(i.e., CL/F and V,/F), the dose is corrected for free

o, S Ao o

paintddAUEBlLe At N tmas sEembkitk shodred tmder & tledyplesigtadefloor. The
characterization of changes in the PK characteristj
arena gpd gpigsts ?131&6471Qﬁ¥d§tﬂ§‘r %;ranWﬁr@;féezaPF it walerisywesR; epeh tria to

ellmu%l?e ﬂgga ﬁ§ 1e?tgo kﬁ)lg 'a b W pMedMid Dk Zoom § ni%rﬂ-llng}fed only

escal I n-subject 1nincrements
by haldgbn la&hpsmlﬂredl@d Itrgzvéﬂiﬂhp eellmgelkotder ® praduceamnifosatyadiof light in the
TID,i tients, The. specific PK par
box o BHEERY B0 ko Sche 46V DE Y s G Tt et B BRY Cagredly explore
I

the xR L g R AR RS D Qe bingion
Anim2i tabetesed swereplaceldidithe enpatimiel(ta envpl atrigast Bormipoenbeore testing.

are anal yzed for donepezil plasma concentration and

dition raneters are cal cul ated based on the

100178f i DRIRG s RS SRt e ABERAIS BRI REERID Cp G g6 Eparated by
an mte%‘élmfnl 200FinWREK Dafih Ehetfiﬁ'?ﬂ br 5&[)§ﬂsn ?rgﬂ‘ kB9, dtsShdre bﬁlced in the

hase 1 unit (study day 28 fudy partici pants,
arena,awlmohpan pegateyl witteiwo identeg! vigeds. Eh@tmaﬁ agvjurred ferteacln aiimal to

f el ff f h f _
comp [93 g@&%@rﬂt} Jle\% %r%)(loraqu?r{ ngsc ?rﬁg{lqd; H\?tlhré@s((iulé rﬁ?ﬁt type of four

m1nut§§ uﬁyploﬁﬁéﬁ Gab @%sicferéaatﬁtbe%arecth?é B¥nofealt dgstan%e less than 2
I'e-blind, placebo-controlled, random zed study t

centlrmiexal(‘r‘cneiatfemdéx& abgefceand/or touthengthic lobjegt. Rurangothe Iscqnndmtyesting,

wial Ry W s Birme e B Pt i o A Sty O novel

objec@$hEE $hd J%@orﬁﬁ?ﬁﬁl‘ﬁaﬁ&geétwﬁﬂﬁbid dplhdé Hats were laced back in the arena
oraIIy adm ni stered di mebon m ni st er ed or up to

for threnmaigutes rand sxplaration ©& bg_thdxbmtsewm detrgmined. Locomotor activity of rats

(numl%b gg%%% ?ﬁ ggr{ogﬁl(grﬁgh%es vf%@le élngeg le'iuy%exng%%s @oor;was sc)ored for
durin®@ T, SITEZ ERI the cordsid bfthe Eﬂ(ﬁe‘rf(me(hfs BrrIrhts vedé sdchificéd byn
s made within seven days of the last visit to the

overdPesfentobahital given ipgraperitorsfallyhe st udy, and no | ater
than study day 36 of Part 1. Study visits for Part 2

[OOISﬁLe m%gg i %Q\E%%pargl%'e efd\Wdre %e}ﬁtr@&t Lljl tirde Ireaﬂ{;‘ge(%f.?ozag ieh @15

cei ve ace I CI pant s
second$ 80olj &k ekperation Guffﬂg pSe) totomne aamlﬂy dunieg Tq @hunyberiofi crossed

lines);t (h3? ti?n\ees?)er?t%h active exploration of the familiar object during T (Tramiiar); (4) time
spent in active exploration of the novel object during T3 (Tnove); and (5) locomotor activity
during T, (number of crossed lines). The difference between time spent in active exploration
of the novel object during T, and time spent in active exploration of the familiar object during

T2 (A Tnovel=Tramitiar) Was evaluated. The recognition index [(Tnovel-T Familiar)/(
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[001711 For those initially receiving di nrebon, dosing
i.s at the maxi numtol erated dose (<20 ngTID) _as
WOSHBRINEd in part 1, and is conpleted by t he P2y 7/022645

st udy VISIt for Part 2. Those patients are fol | oned

far 9 .and wee Si.t S saf et
Tt mbeiatie SEFRS: ELie et ehabe EhirBin PHER Shdyama® tckonds
was abRtdegnt vital signs, weight and the like are

nmoni tored at weekly study and followup visits by

physi cal exam nation, ECG and other standard
[0018é] | ni aimats npiodectingr rpamahlelﬁveql of objee qmmglqml vagrgxcluded from
the st ehnt }rg%t' 91{@11%{ l%veelrg]gf)%) i%lrrlldous €X aIrhéIFS( only rats

nit ‘en -as
explofifg eRbbidctso ekl I¥ass ﬁuéyecoﬁdﬂﬁy@ve] %Tpa}mﬁ‘a(? &55 gc@itd) Beredincluded in
conpr ehensi ve AD assessnent is perforned using MVSE,
the stufyaS- cog, CI BI C-plus, ADCS-ADL, and NPl. 73 WD
2008/ 051599 PCT/ US2007/ 022645 [00172] Those initially

00! Ny PURFERT 55 AU SR80S 1T Dy

contralk W&k&udmlﬁlstdréd@taﬁdnﬁpthﬁ@kmgs astolloidl d i ncrements as

described in Part 1, until the maxi mum i ndividually
/'—'\’)ﬂ a1 n\ at week 12

.n AALASZA =2 b e~y —

4t-gl—e-r—at—ed—d9se—4—s—r-eache
Groupdype e H)Gg"é’eﬂj'a{fqug are Sppoiam frunh t Bimepogy ¥syicle (route of
dosé of “BI"FERURW) dodi ng C(S'ﬂ'f']'ﬁﬁﬁgg“ accorldi ng fAg™EPAem

1 pr 01 &'elodle @. Pat [ ent Sr e(Senpvlemn:ie (sarkgaitp.)t hievehigxXp.ovum

A N T R S R AL TS

di m=blb)n d05| ng stops.| Those pati ents are followed for

3 TWO | BBepeZMRRUSIME/kgS T UG Kcopbaming (0130nga@ MR et eVe‘ﬁ@TeSﬁ.(y.)
assesspents, and then discharged fromthe study
Pati &t vital si gns,| weight and the |likle are

4 noni DOrfeedllaltmg/ltgel pyeek ISyopslbmmly(oannkllfgolpl)ow-‘uqhicui(;sé.l s by

5 g;lly DD&%FCZM M&/I@l ot ,Scdll—;g-[?r]\héitnéép% n&’g'ﬂ{r% de C%ﬂﬁgioggrﬁamg/kg, p.0.)

congénl rations of donezepll and di nebon,| are nonitored

6 W UNDBIPaA (PRMAE, PI A3BHpoRaAD o@sng/ktgalg,qn aﬁlm%ﬁ@eﬂngﬁg p-0.)
vveed% study visits. |[At weeks 16 (i , |8 weeks of
pl ack + 4 weeks of | within- patlent dosetltratlon+

7 4 vwwkrsaacﬁ pir eat ment EStopb]hleméT@)GlnigLHg] ltp()| gr@tnetdhn fosgkgop.o.)

A= o~

8 ;;;‘Vgﬂ lfcnp?m;;;(:‘;;“ sé%pnrz;ﬁémogts\me%kg '&’8 J'BiEn 025 merke, p-o)

i}B%H’k}erﬁneﬁY&mﬁlmﬁaﬁ@t pthpemasxforal inddigraafoey] dose of
%Ebon ﬁ{)ﬂﬁ OHGEO(P gy TRAE Byt -1
f “g"le IREIS)" and no [00173] After
0018380 B é%%noék@m&%ggﬂé(g?%ﬁloﬂpe MW OLORTF FEUEOD hs Brepared

freshlyfém@%bQoﬁM&@udrﬁm 2 ehgfl usidepudl fRaeRRerdis GdRicle. Donepe21l
Al so, the norning plasma concentrations of donez%gmL/k)
g

and seppelagiing wandainiseredisimultancousty ingnyegle selpiion phaskine
prepa%gﬁeggltyregi?h Q%m ('To%é aﬁﬁtnlneo a }g]ura%s%g { P?ft Sé}%cﬁla@h%%r%l Ctoh%Catalog

onezep nges
No. SRSt aQuenth Blalavdby § ran%ﬁEas dA6205cAbh salibado NancSeﬁﬁﬁtﬁﬁl of 0.06

over time are assessed via conparl son wthin
mg/miy eat ment groups and between treatnent groups to
[00184] Donepezil or its vehicle and scopolamine were administered intraperitoneally
forty minutes before the acquisition trial (T;). Dimebon or its vehicle were administered by

gavage twenty-five minutes before the acquisition trial (T)), i.e., five minutes after

administration of scopolamine. The volume of administration was 5 ml/’kg body weight for
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assess the efficacy of conbination therapy in
treatin preventing and/ or deI aying the onset and/or
WORR0SHS Poprrent of Al zhei ner's di sease. ConpaPf¥3$20§f/022645
changes in scores on any or all of those assessnents
i AapsAtoRedlly) Snd L & bdi/kk oS&XHfRindd fifhihRfered orall
comp&frfagl gllﬁg]tl%} eH\I/Iﬂsaipt% {O?l ; }ﬂ n d?rrebgnotreft%ga gr oul rec oraty.
The emmrsmmtim uelrapmtad subsiattmdiygs degriaecupag anycef the hydrogenated
formtive. [ , conparison of changes from
Y“d%[:%} ékméﬁleéﬁfzscb@n‘la{‘?re'&f t hose assessnents fromthe
screening visit to the week 8 study visit for the

group tnitrallTy tTreated V\/IRJgulgl Mebon versus the
. _change fromthe week 8 st |ri\/ visit to the week 20

oot

‘%’t"&%l O-vilsi tD?'BPeZl‘Hé“ Phicebo tRiEghoagroutsol n [ar e aMemory
(HeheF ot i ve. 4moito T)E) desi ré’ '“l'ff‘%\‘g‘% des EFFfggagnee’

B cdn be conducted wi{h any of the hydroqenat ed
I @yrido [|ANeBick]ipi)ndol es deg¥etiidkedoherein (e, 9., -0.38+1.10

3 gg?)ucbun) "Ddnbhelt b'.bf‘fﬂg/késv Vlvb ICIE?(gr y ot nore othern 88 £ 0.97

npounas or i erap sefuy treati ng pr event | ng

3 énd/ or dé]’oawenb(o@h@g/‘m'n/b Yeody ©51599 117222

4 By 17052 deébéfiﬁﬁ‘ﬁ\g/kgn.?.?[ Qg{né?ef(p‘a?ve' oprenty or g8+ 137
Al zheji ne di_sease Q termine the abililtvy of the

5 @dnbi natli RePeFHRP hpgke 6Pt | Biftebon(? & rehke Pand/|or  dIBEy 094
6 the onsgipeaepdZing.ol REkdey el opees (2.8 gkl @B@I ner’ S4.71+233

dLseasa Standard-nmethods cuch ac thnca cerihad 1 n

7 Banpl e |296¥ (2dsessi ng t t bPiRE ¢ mgAse poS T 0020
8 p'mar rracok\renetel(lcps) and phar mm&dyﬂamr@ﬂ;g (pfo)a corrbiznatbefn

*]‘?,Uénﬁ) Omaglén&ls(? rﬁrm{ﬂq‘f%h& htme mefnory'é)er n%ance daféx \¥as co <ieedr 'n'1une

" Meheryetrfarpaeyexprssedtas ¥-Fg therbifferartce mnlmte Ksegoagsy spers iwitlythe novel object

ands fapidenbiscpY Bicowre men “Biedepl cgodf thegeanof an in vivo nodel
TO determne the abi ity tO comnbi nation tnerapi es of
the invention to treat, prevent and/or delay the
onset and/or the devel opnment of Al zheiner's disease

In thisl&irhdbrhodel, maximatty dékstivefdodt szdfedimebdmsandi doeeszil aanS algdlqe (oral)

b d to .det t. it h . ‘
and 1 Gk GREARSHTRED ABES hs o i5E BOHIT Sermosyoter bafdministered
doses BF 3)&?%5 "(‘@g/n‘i’%/k% Bla®Yand HnORS 8 0. 0%%//%’% m&xjagerf{gt‘r{regipg&wmeir

hei ner ase | n nmanmal s
maxinea hrgiteatiye deses hate mmdd[tlwfef%bmhmmmlmlslstd:re;ielasembination Such

i n¢l udes transgen e o r.e n
doses R iEDO8 41 GP R HBP L OOl PR QLR e ApB o g3t dodividuaily!
K670N M671L; Hsiao et al., 1996, Science, 274:99-102).

[0018§he PRERGHGHREE pcrrsgﬁﬂ% ifveniidiEIR bekiE GesbABedi®Bme detail by way of
Il -characterized Hol conb LA et al., 1998, Nat.

lllustrmm andsxgmple0for pipbsss ob clarityeef understandg, it BedpparenGerthose

. 9: 77- ;. and McCGowan E, 199 urobipl . D s.
skille S35 46 @i o B snd PRI GRORTUEPS rotfiiety Fhsfore
the de¥éifjtid@rand@XarRples SOUEPRRIVRRbhAFucH RS [iﬂ)‘i)ﬂlrggs th@kcdpe®f the invention.
i nvention decrease the anount of Al3 ep03|ts in the

brai ns of these m ce (see, for exanple, ) .
[00186D04/ 6@28%8%0651@ oBblicgtiens, pplents, and pamomphca@wpil@lawd herein are

hereb on‘%ﬁ{%n g??dofﬁy {%%?@ngg%r énqlrg[val uate the ability of
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oral | y-adm ni stered di nebon and donepezil to enhance
cognition, learning and nenory in scopol am ne-treated
WP{%& 1051981761 The two-trial object recogniti oRCT/US2007/022645
par adi gm devel oped by Ennaceur and Del acour in the
rat was used as a nodel g%ﬁeﬂg}[%odi c nmenory. Ennaceur,
A., and Del acour, J. (19 ) ehav. Brain Res.
31:47-59. The paradigmis based on spontaneous
1. eXth&had 6f ieadinb i AlbReimePs disede it sn MmAtliglee t MRl thatys] e method
rule learning or reinforcement. The object recognition
comprirangatingimistaringde as individual @n ehectaterameauat of a eqabingticmef (i) a first

o S5 AIATEL e B, e
thereo[? Sr(l)dl QE]) adecond(th&8Fy corBbihemotiRg RampourkBPorpharmabdutically

1 Mal e Sprague-Dawl ey rats between six _ and seven
accepiablglsslt ghegeof st dshusstpl berrtygating, roEniug agg/ erdelaydrgthe onset and/or
obt ain rom itre d El evage (Rue Janvier, B.P. 55,
devel R RERIHERE SHRLLE, 0 8 O 0e1506 Py U007/ 022645
I sl e 53940, France). The ani mals were housed in groups
2. ofTh@mlethod of Blajally pherRid the dydmgesated pyirido (4,3t8)dndolaisestetrahydro
_of 1032 cnR) under standard conditions: at room
pyrida @rdok)iadelee (22 2C), under a 12 hour |ight/12 hour
dark cycle, wth food and water provided ad |ibitum

i re: Nariy ' NE t.al
5 cohERlelod SPERIAY, Mk et BySCRi Rl ERUIARIERL.
hexahadrd pyeide (B éridete.on their tails with indelible
mar ker. [00178] The experinental arena was a square

den _baox (60 cm x 60 x.,40 c [ dark bl ye,

4. o RGO £iais e BRI EC By Re e RIEo St dndote 3 of The
formull: €Xi gl ass floor. The arena and objects placed inside

the arena were cleaned with water between each tri al

to elimnate any odor trails left by rats. The arena

was placed in a dark roomillumnated only by hal ogen

| anps directed towards the ceiling in order to produce

a un forgdy dimlight igthe boe of gpproximte 60k

—betr eSting, ani malhyw p—attotie 6
he ekperinental are <
e-phesence of to0 0obj eChS ahjtat e

Animals to belte'st ed were placed in the exp|eri nment al
room at | east 80 pd)nutes before testing. [RA0179] On
the day of the experinent, animals were submtt to
whereindo trials separated by an interval of 120 m nutes.
During the first, or acquisition, trial (Ti), rats
Fe ac in the rena, ich was prepared with two
Y@e%ﬁﬁ STCE%B]‘%Eﬁ%Wer?ﬂ@'?PWF@Y\kS’Lqui red for each ani mal
to conplete 15 seconds of object exploration was

dRE 6y JX0Rd froth b Rydrogit, aPlfy1tor SRosBituté PhkterBhralkiyes
Expl oration was conSidered to be directing the nose at

a distance less than 2 centineters ("cnt) fromthe
oBj &ctelegted/from hydropém dpwiralkybpehalo. During the second,
or testing, trial (T2), one of the objects presented

. f . . . . g . . ’
5. Bk PR el LR ST R RN Rl
CH;-3-By-{CHp),pl ace. Rats were placed back in the arena

6. The method of claim 4, wherein
R! is selected from CH;-, CH3CH,-, or PhCH,-
R? is selected from H-, PhCHj;-, or 6-CHj3-3-Py-(CH,),-
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for three m nutes, and exploration of both obj ects was
deternined. Loconotor activity of rats (number
WORABOSI s cross grid lines visible under thePEF@a?FOWOZZ“S
pl exi gl ass floor) was scored for during Ti and T2. At
t he.: ftrh periments, the rats were
sgclrS fQj}E eg%@%g?f C% g)rr ose of pent obarbi tal given
i ntraperi toneal ly. [00180] The follow ng paraneters
7.  Wehemethad wf elim (1 1wherdeirethe hgdxiogenhtetdpyaidbi(éﬂdaﬁﬁdole is selected
econds of object exploration during T,; (2) |oconotor
fromt%gmvmcyn%%}mgrpg (nunber of crossed lines); (3)
tlrre spent in active exploration of the famliar
I n
act @E?/g ex meg}%;ﬁ |23o§1 Ig? @:Ohﬂee ﬁ%%y\;i g( ﬁo{ IJS }gﬁ Mdﬁ"?fﬁﬂg"l%
(TNo,,e,); and (5) loconotor activity during T2
(Zﬂeﬂtyé-ﬂ,bdfﬁ{mwgénb-lIﬂ-rpgs')io[{l}ab]ilmﬂoﬂef;er ence between tine
spent in active exploration of the novel object

e b derar oS R Tram | ar) was

eval uated. The recognition index [(TNove,-TFamliar)/(

76 SV B BeARAD REFLbIeAAd-PR3RA%0[4,3-b]indole;
TNovel +@% Ili%?)]’ was derived, and %he %oer cent age of
animals with TNovel -TFam liar > 5 seconds

agsegthydcd-(2-methstB-pard s thy b3, 4r§e@trahbgir%rllﬁ-wrr¢@| [43ckiindole;
of object exploration were excluded from the study as

havi Nge i3 §r(?{h%%tﬂ%l’ﬁ@%f&ﬁ)gﬁfy@%?Eltsa{%ﬁ ro-F-pyrido [43-

expl ora ol ng t
blinddl@r at Ieast five seconds (TNovel + TFami | | ar > 5
seconds) were included in the study. [00182] Animals

were randonm y assign f. 14. Conbi nati on
t Ranethyl-Zha, - teaid- iﬁv@’r”él%g’d?n%img lgred to animals the
groups as follows: Goup No. Donepezil (route of

S%@Qﬁhl% 83 4§%t§1}nx_?&rog ?I onygh%]?ﬂc%lé, route of

m ni stration nistr mnlstratlon) 1
Vehicle (i.p.) Scopolamne(03 ng/ kg p.) Vehicle
( P-noethylB-Bonep2 34, 5- (e@ramdrng/lkgyrlc&ﬁé),ﬁfﬁ]aﬁphe (0.3
ng/ kg, i. ) Vehi cl e (p.o. p.) 3 Donepezil (0.03

. e PegopgR 8B St e%tpnﬁygﬁ%gﬁnﬁte%s%"é}ﬁ@%% Rargueis2s
dimet Z%@-(@m@thm y%gh&ill?‘etﬁﬁ)é 3)4, §-té-t¥h'fi?&%zl}ll 599«16{1 3Ejirkdble.
copo amne . Dlms on 5 ny/ kg,
p.) Donepe2| I (O 03 Scopol amne (0.3
9. r@ h¢< @ethodpf Flap eds $n Whetem thg pk@rma‘gelglc)ally Acqgptable salt1s a

phamggi‘urtr% %fgécs&%?)l)eggﬁ%git.am ne (0.3 ng/kg, i.p.) Dimebon

10.  The method of claim 9, wherein the pharmaceutically acceptable salt is a

hydrochloride acid salt.

11.  The method of claim 1, wherein the hydrogenated pyrido (4,3-b) indole is 2,8-
dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole
dihydrochloride. '

12. The method of claim 6, wherein R! is CH;-, R?is H and R is CH3-.
13.  The method of claim 6, wherein R' CH;CH,- or PhCH,-, R? is H-, and R® is CH;-.

14. The method of claim 6, wherein R'is CHs-, R? is PhCH;-, and R?is CH;-.
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8 Véhicle (i. p ) Scopol ani ne (0.3 ng/kg, i.p.) D mebon
é rrg:t i.p. = intraperitoneal
WOGMBASEYP at | on p 0. per os (oral adm ni strat PER)IS2007/022645

D nebon =

15. ( %hégp)%t}}%ﬁtoﬁ:fawdcvﬁel%gﬁ% glts[e@%gm >2- ﬁnew is H-.

[00183] Di nmebon (di meban hydrochl oride, MW = 392
16. Dah¢ mptpdobklatth 6nwhes Ririepailed3-Py«(Esh),y. each day at a
concentration of O 25 ng/mM using purified water as

17, et SR eI frv e BTt S 0TIt oy G oF ST
m./ kg) prepared freshly each day. Scopolan1ne was

18. pT’ﬁ@H@ﬁl%q offf:ﬁfﬁlg' B ®18CeR!, REQs HE, Gali R>qgBr-No. S- 1875;

Quentin Fallavier, Fr ance) vvas 'di ssol ved in saline
to a concentratl on of 0.06 [00184] Donepezi |
19. ofh¢ tsthedlvif clagn dnwhsmptbb agrion tlweaw cRUprisEsa egrappund that

nered QYRR BP SR o SR KD BLeilFsaniz, pa i
of amy81dl AB pERIRGr mel&@)lé_ﬁq&e VDR 3/ inhibir,d FDES ﬁmhﬁfoe r€mbhéamine
acquisition trial e., five mnutes afte

oxidasednhihiter a MEC&]pmelg@dmhm@rﬁéﬂh fegtoraeotilinectiyator, a | HIF prolyl 4-

L ion 5 m / kg hod
ryero PRS0, e BT 0Bl Sh bl o hrdfh p pone
agonist B A6, lah QORKANOT 28 HMPBA-tpé Klatan@ite 08O BAErotonin 5-HT1A
adni ni st er ed orally. The experinments can be repeated,.

receptguma;m seratgnind AdeeatonaaEngaaish g nigejinistalplipe’ receptor agonist, a

at d
newof S SBECALE HRAEY Wl P T B ERoP BB A
agent 6f pH¥BRBENticAlI)EREStalilE saltiiertost r ati on) admi ni stration)
Perfor mance" animals)* 1 (8) Vehicle (i.p.) Vehicle

-0.38t 1.10 2 (8) Donepezil (0. 01 ny/ kg,
20. Tbe ;nety@ﬁ,oé claim |:b9(yv;1ergmgge gompand tlg,at(n@grqu@ﬁ@ﬁ @g}qunt or activity

P o) (

ofscctetRnE dipely Pphnet A b pp eporfpegperforgpboist
(7) Donepezil (0.01 ng/kg, i.p.) D nebon (2.5 ny/kg,

21. PThE netHdd®6 cfai 204whéreinithe Bty plesdinesté@sOdihihgtok &, Aricept,)JExelon
D nebon (2.5 ng/kg, P.O) 4.71t 2.33 7 (8) Vehicle

or Razadyre.) D mebon (5 ng/kg, P.O) 5.00t 2.09 8 (7)
Vehicle(ip)Dirrebon(ZSrrg/kg,PO)257tO95

22. l%lgﬁ?@ﬁ{od%ff ithT8! $h&&n e RUPD Al retdpfortantigofiBIR Namenda.
ertornmance ata Wwas col | ect ed. Merory per f or mance

expr essed as N-F, the difference in tine (seconds)
23. sfﬁbﬂ methiodlof clagm riowdabregbl]he secongd mlu:rapqummxse@@} agstylcholinesterase

n
inhibited A ES N?\/IBAnr%geptor hidard error of the mean.

24.  The method of claim 1, wherein the first and second therapies are administered

sequentially.

25.  The method of claim 1, wherein the first and second therapies are administered

simultaneously.

26.  The method of claim 1, wherein the first and second therapies are contained in the

same pharmaceutical composition.

27.  The method of claim 1, wherein the first and second therapies are contained in the

separate pharmaceutical compositions.
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In this animal nodel, maximally effective doses of
di nebon and donepezi I are 5 ng/kg (oral) and 1 9
WO2A48/05p¥P i t oneal ), respectively. These resul t 8CT/ 200 /022645
denonstrate that adm ni stered doses of dinmebon (2.5
I d ' [
28, papthefioRior A 1 AREREF e anbuth TR KR MRk RPRE kRN e
secondichérdplyy@r thé amotntvifele ﬁﬂmlr[d stendthietapies oombimad i sosnffiGertho
doses of di nebon apnd donepezil are onIy artial
increagq ¥ie amoyat QR RSHVIL et HaTIGheTps. dedioeyn afiio an;faC?taﬁ/f&rahnesterase

ora b%}@?gﬁq@fn&%@ﬂ% 1%({1]%%'9 Hl Qéhmf b %@etgl%ﬁ&ﬁde%geﬂg(gi rRB0& an activity

ust on and exanpl e
of an NMIpAs&zpl, relwdeianyactifityofter ahyoidi Al peptidej redeqethe embunt of
h k
amyloihalRGES e MBS YA PARE Y912 PDB S ASE B of a monoamine
ox1das-ghﬁ{cfefa9€ actltvF? of ER60AtRIFaEGR rcﬁ%ﬁﬂ rﬁﬁkt%ﬁsesc{ﬁ% i9ity 8t arhGunt of
construe mting the scop e I nventi on.
a trophi0 @186th fAltor, iretease ac ectjvifyod Iall-Hﬁt rednsg arpatieity of a dhldF prolyl 4-

tent, applicati.ons disclos h n are hereh
hydroxﬂewwra@sg&nwtw@f %rraéﬂwt han AP, | SHATT6 £ Sctpatghamount of

an ADAO§AQeke %ﬁ E ﬁgff Otég@ gﬁltangf@k!y@pt@)r 1@&9&% rﬂﬂ%@\ﬁtgf ofa

tréating I'n an i1 ndividual in nee
serotohime¥-BldTl A rfebeptoretedack an:mm;yrty of agseadoninil ét recépiay, inorease an

i ndi vi. dual fective unt of. a canbi nati.aon, of gi
activity 0 PO R AP FCERIBT R o, i By L A PE OB e chlctum
chann%lhm%réﬁ%e M‘Q&fvﬁr ;BT a@tﬁ’fﬂ?&:@?&)f REdeYseARE SRbAR! o7 uﬁ%ﬁmatlon or

ereof and (1 a second therapy conprising anot her
have crevpayrotedctive gffeat. maceut i cal | y accept abl e salt t her eof
that is useful for treating, preventing and/or

29. %b%é?g%dfr%% ﬁéflh%%g{ @F ﬁﬁdt ﬁ]sic%%&ci?? aﬁg %{ erEst an additive

effecthydrogenated pyrido (4,3-b) indole is a tetrahydro
pyrido (4,3-b) indole. 3. The nmethod of claiml1,
: wherei n t he hydrogenated pyrido (4,3-b) indole is a
30.  h&hamgthod of gl @9( whereh) the Kiers laad serond therapissthasle asynergistic
offe tcI aim1, wherein the hydrogenated pyrido (4, 3-b)
indole’is of the formula: RBRt RBRL N/ | I I/
ORN 12 (A 12 (B) wherein: R is selected froma
31. | awaethad k¥ slowingah@plogtesidn os ASaHeRfidratifdage A zheise 0 g @idease) in

an lnd;a\rl(?lllaif &ho%ras asllrjr?lﬁatltlecti g; Eb%orr}ggleéegg Elgsloiéi%led with Alzheimer’s disease or
who has been diagnosed with Alzheimer’s disease, the method comprising administering to
an individual an effective amount of a combination of (i) a first therapy comprising a
hydrogenated pyrido (4,3-b) indole or pharmaceutically acceptable salt thereof and (i1) a
second therapy comprising another compound or pharmaceutically acceptable salt thereof

that is useful for treating, preventing and/or delaying the onset and/or development of

Alzheimer’s disease.

32.  The method of claim 31, wherein the hydrogenated pyrido (4,3-b) indole is a
tetrahydro pyrido (4,3-b) indole.

33.  The method of claim 31, wherein the hydrogenated pyrido (4,3-b) indole is a
hexahydro pyrido (4,3-b) indole.
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R3 is selected from hydrogen, |ower alkyl or halo. 5.
The nethod of claim4, wherein aral kyI is PhCH2-

and
WOHB(S1P ed heteroaral kyl is 6- CH3- 3- Py- ( CH2PST/USg07/022645
The nmethod of claim4, wherein R is selected from

0.l PR B FBEHR o S BT e ot

formuRCT/ US2007/ 022645 R3 is selected fromH, CH3- or
Br-. 7. The method of claim1, wherein the
hydrogenated pyrido (4, 3-b) indole |s selected from
whereithe group consisting of: cis()
2,8-dinmethyl -2, 3,4, 4a,5, 9b- hexahydro- | H pyrido[ 4, 3-b] i

%g%ﬁe%%ﬂ?%%]l‘}(ﬁvd%lagcﬁo;z&%fk?%?rg é 4,5-tetrahydro-1

H-gyri do[ 4,3 -Db] indole;
2R 8istseleetel ftonba hedroyén, Aralk vl ob stbstitaddylttaredraléypyr i do
[4, 3-b]indol e;

Rlﬁ_sgkéﬁeggr(o?rhﬂg{rg%n;]giﬁ%uk%log ﬁgll&yl -2,3,4, 5-tetrahydr

2,8-di met hyl -5-(2-(6-nethyl-3-pyridyl)ethyl)-2,3,4,5-t
etrahydro-1 Hpyrido [4,3- b] indole; 2- msthyl 2,3

2 rjrtio [ 4, 3-® S
#t rahydro-1
2- rrethyl

claim?7, vvher e||n t he hydr ogenat ed pyr| o (4 |3 b)
|ndole|328 (A)
di met hyl - 5- ( 2- (6 nmet hyl - 3- pyri dyl ) et hyl ) - 2, 3 4, 5Betra

35.  hYR¢ fretholtrolP ¥latH G4[ tﬂvh&eﬁ]aralﬁﬁl k ®hCH9- anfinabstitit@ Betefoaralkyl is 6-
claim1 or 8, wherein the pharmaceutically acceptable

CH;-3sBy-{CHsza  pharmaceutical Iy acceptable acid salt. 10.
The net hod of cI ai m 9, wherein the pharmaceutically

ﬁiﬁ%g‘&ﬁ‘g’ 05? lm3‘14 !Qlydrochl oride acid salt. 11. The

1&%ein the hydr ogenat ed pyri do
(4,3-b) indole is 2, 8-

dRitdalected ffo CBRLEHWIH,3-0pPhCHlgd ) et hyl ) -2, 3,4, 5-tetra
hydro- 1 H-pyri do [4, 3-b]indol e dihydrochloride. 12.

L R LS e B ST S o

CH3CH2- or Ph_CH2 , R2 |s_H-, a_nd R3 is CH3_-. 14. The
nRE hadieefed Homh M- Sophemein Rl is CH3-, R2 is PhCH2-,
and R3 is CH3-. 80

37.  The method of claim 31, wherein the hydrogenated pyrido (4,3-b) indole is selected

from the group consisting of:
cis(+) 2,8-dimethyl-2,3,4,4a,5,9b-hexahydro-1H-pyrido[4,3-b]indole;
2-ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2-benzyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2,8-dimethyl-5-benzyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2-methyl-5-(2-methyl-3-pyridyl)ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;

2,8-dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido [4,3-
b]indole;
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WD 2008/ 051599 PCT/ US2007/ 022645 15. The net hod of
claim6, wherein R is CH3-, R2 is 6-CH3-3-Py- %

WQRM831398 1 16. The nethod of claim 6, V\/neP TfR52(02/022645
6- CH3-3-Py-(CH2)2-. 17. The nmethod of claim®6, wherein

' . b S r CH3- 18. The
r?ze't %@%ﬁz g’lsglgt ré@d%v\}] @Q]&OR?‘%’%%EEEOIQ R2 |s H, and R3
is Br-. 19. The nethod of claim 1, wherein the second
t Des-dipyetinyd+nn3, 4 SestrahydesvbHeydido48-b]indolegases t he
anmount or activity of acetylcholine, a NVDA receptor

anta ist, an_inhjbitor eptide or
%ﬁl)a SpPré’Eﬂ?ez 3§$ GhYdﬁﬂllﬁﬂ gy‘lo?%rgﬁbﬁg fnhi bitor, a
m)noam ne oxidase inhibitor, a VEGF protein, a
38, 1 TH@erﬁloefo@\%at}nf3§C‘svﬁéreln&héﬂlfd@géﬂave%tﬁmo@4 b'lltﬁ ifold ¥%12,8-

4- hydroxylases inhibito an anti-apoptotic conpound,

dimettayi- SARNB-ragtbpi- M)yndylmwl)}@ 3,4 termhFdroakd by sdo[ds3- unaiotfg

an activator of an AMPA-type gl utamate receptor,

SEEOt O&OH gﬁ FE&B?I & %ge\%ﬁr@&t %P%%&lcg y?gecggé}?n%lF saltisa

phanngg&ﬁlcg acReptBBldaBidahitL- t ype cal ci um channel nodul at or,
Ireceptor agoni st, an anti-inflamuatory agent

or phar maceutical l'y accegt able salt thereof. 20. The
40. n@hmmﬂ@ﬂ of clairm39owherhisrthe pharmecesieplaseptable salt is a

hvd %{ﬂ aihe anount or activity of acetylcholine is.
ydro cyff Yol i nest erase inhibitor or an acetyl choline

receptor agonist. 21. The method of claim20, wherein

41. t1iTRe metiodlof bR neshédmahé AYdrbpdnated ridoi| 1(4: 8 1Y) indoleis 8-
or Razadyne. 22. The met hod of cl ai m 19, wherein the

dlmetm&éﬁ(%@crépﬁhbj}%%ﬁlélglbﬂﬁhﬁ) 234, hesareshuiero- B pymiel 4 ek linsleleot

im1, wherein the second therapy conprises an
dlhydré)geton %hol i nest erase i nhi bi t or a% a rlll.pl\/DA recept or
antagoni st. 24. The nethod of claim1l, wherein the
42. fThsinethod of eliin 36} Wheraijni R'sis & -, &Rrib Bl apideR sl CH;-.
sequentl ally. 25. The nmet hod of claim1, wherein the

. TheieBREGhEI JSenEerRd Bt koot ERGFan & e of R s Gt~

f| rst and second therap| es are contained in the sane
44. PPAL FRERULFEBim 388 RASEH IPs C1H;., RFNS PARHDO PR &l @i 1,

wherein the first and second therapies are contai ned

in the separate phar rraceutl cal conpositions. 81 WO
45.  20b8meBLEYY cRETAESRDOTINOR 26 £513-, R is GHEH Py Ha)2-@ndiRhis H-.
1, wherein the armunt of the first therapy, the anmount

6. ud Rl TEp R e R R B TR, O st o

the amount or acti VI ty of acetyl choline, reduce an
47. aThé wethvd OF cRiin 36civiitreid | 18 €H;8RESS H-, and R’ is H- or CH-.

48.  The method of claim 36, where R! is CH;-, R? is H-, and R? is Br-.

49.  The method of claim 31, wherein the second therapy comprises a compound that
increases the amount or activity of acetylcholine, a NMDA receptor antagonist, an inhibitor
of amyloid AB peptide or amyloid plaque, a PDES inhibitor, a PDE4 inhibitor, a monoamine
oxidase inhibitor, a VEGF protein, a trophic growth factor, a HIF activator, a HIF prolyl 4-
hydroxylases inhibitor, an anti-apoptotic compound, an ADNP agonist or'analog, an ADNF
agonist or analog, an activator of an AMPA-type glutamate receptor, a serotonin 5-HT1A

receptor agonist, a serotonin 1A receptor antagonist, a nicotinic alpha-7 receptor agonist, a
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or a butrylcholinesterase, increase an activity of an
acet Ichollne receptor, reduce an activity of an

WPeLBEISHY? reduce an activity of an anyloid ABPEEWtSFQ%/On“S
reduce the anmount of anyl oid plaque, reduce an

LV - . [PYA
rewof b X ln RS Rla RuSTE A U PRFR! A Y i
agent ar pathageudtalyacceprable asethareofict i vity or anount of

atrophic growh factor, increase an activity of a HF,

N e ErCCh -
of ace@?&ﬂx‘{%%’s &rac@%ﬁpfln&fteras%rinlﬁ%p a 'bﬁﬁﬁl@ﬁ(ﬁﬁlegt@ra‘%‘@ {hYdifo¥ or an

amate receptof, Increase an activity
acetylcliolme raeptor agomist5- HT 1 A receptor, reduce an activity
of a serotonin 1A receptor, increase an activity of a

L DG TR 0. SRR RO e BB Rt o

OrRaﬂﬁ & 5-HT4 receptor, decrease the anmount of
in?l anmati on or have a neuroprotective effect. 29.
The method of claim1, wherein the first and second
52.  t hbe msthod ofglaam40, whersin the NAMIRAtiecaptorahtagenist 18 (Nampnda.
met hod of claim29, wherein the first and second
t her api,e a S [ c ) " t hod of
3. o BRARYRR L ing) SHBFSR BF Sipnfiefdh cors BT
acetylémdlmhﬁem infibilios @BEE£NMDA radeptdidntaonisd. Who has a
nmut at ed or abnormal gene associated with Al zhei rrer S
di sease or who has been diagnosed wth Al zheiner's
54. ditbemsthodifelaimh owhersifshe SrstgndisrePnd Sieeapiesgre elmiggptered
sequentl i vidual an effective anobunt of a conbination of (i)
Vi st therapy conprising a hydrogenated pyrido
(4 3-b) indole or pharnmaceutically acceptable salt
55. t Mh¢ eethodrd claim )3 1 awhéareimahe fitdiandipacond therdpsdsrage adiinivesred
conmpound or pharnmaceutically acceptable salt thereof
simultapgguslys useful for treating, preventing and/ or
del ayi ng the onset and/or devel opment of Al zheiner's
56. d'l"g@ﬂl%ﬁwd%% a}_rﬁ%ln@h%’ggl tﬁ%{l e%%nd WL s ard tamed in the
hy rogenate pyrido (4,3 elsa tetrahydro
same pharmdaeu(idal3ohposindel e. 33. The rret hod of claim 31,
wherei n the hydrogenated pyrido (4,3-b) indole is a

h h L d 4 d 2 2008/ 051
7. ek ciedion Al Elssnas! Sureting Bidaibseignd Belipineate Campe iy the
separa&@ﬁlﬂmaé&ﬁ@a%%omabhsﬂo (4,3-b) indole is of the
ormul a: wherein: is selected froma | ower alkyl

or aral kyl R2 is seI ected froma hydrogen, aral kyl or
58. siibemethoded clhiem i owheteinythe amount of the first therapy, the amount of the

second therapy, or the amount of the first and second therapies combined is sufficient to
increase the amount or activity of acetyicholine, reduce an activity of an acetylcholinesterase
or a butrylcholinesterase, increase an activity of an acetylcholine receptor, reduce an activity
of an NMDA receptor, reduce an activity of an amyloid AB peptide, reduce the amount of
amyloid plaque, reduce an activity of a PDES or PDE4, reduce an activity of a monoamine
oxidase, increase an activity or amount of a VEGF protein, increase an activity or amount of
a trophic growth factor, increase an activity of a HIF, reduce an activity of a HIF prolyl 4-
hydroxylases, increase an activity or amount of an ADNP, increase an activity or amount of
an ADNF, increase an activity of AMPA-type glutamate receptor, increase an activity of a
serotonin 5-HT1A receptor, reduce an activity of a serotonin 1A receptor, increase an

activity of a nicotinic alpha-7 receptor, modulate an activity of a neuronal L-type calcium
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R3 is selected from hydrogen, |ower alkyl or halo. Rt
R3R R3NN )aNORN I (A) IZ (B) 35 The method of
WORHBASER? wherein aral kyl is PhCH2- and subst PEGUSE007/022645

het eroaral kyl is 6- CH3-3-Py-(CH2)2-. 36. The nethod

chann@f ingledbd 'ﬁ%tiv%E ST R réc&lyt%le lie&esd the ﬁﬂbl@l‘f‘%f mﬂammatlon or
CH3CH2-, or Ph is selected fromH, PhCH2-,

have areGripr@eive(efiedR) 2- R3 is sel ected from H- CH3- or

: Br-. 37. The nethod of claim 31, wherein the

h;‘thr &gﬁﬁa 58%1@% 3;1 Bérslin%h%%gs ndé) secondc’ th%?ap?e%thgge atflgast an

addltl\?e&‘f&t net hyl - 2, 3, 4, 4a, 5, 9b- hexahydr o-1 H pyrido[ 4, 3-b]i
n dole; 2-ethyl-2,3,4,5-tetrahydro-1
yrido[ 4, 3- b]|ndo e; 2-benzyl-2,3, 4,5-tetrahydro-1
60. HI gfsymeﬁv@ fof glagh SRawhereinghe frsy amﬁbsqﬁynd therapigs have p symprgistic
effect’4 5 -tetrahydro-1 Hpyrido [4, 3 -b] indole;
2-met hyl -5- (2-net hyl -3-pyridyl)ethyl-2,3,4,5-tetrahydr
0-1 Hpyrido [4, 3-b]indole;
61. 2A8n£thd%ebhpi’evé5m&1go€ ﬁelmhg‘ﬂbvéioméﬂt@flA)ﬂtehyér)sdise&sé 5-t

etrahydro-1 Hpyrido {7Y" i ndol e;
(Alzhéimons S5emobinaohdivelvhe Fnbisk of ﬁeételﬁwn&A@helmeré disease, the

methog g&h@%ﬁﬁg agxilﬂgﬁ'ir@%é da?\ ﬁivaﬁal’ %—t e&??%%nf%t é’f A comglqatlon of (1)
a first ZhefaplyroompBistigttydeog@ndted pyedd @30y rddletdr pymrlnfkaelﬁtﬂ:,aﬁy b]

i ndol e. 38. The nethod of claim 37, wherein the
acceptpblg sellEiearod ang (ibiacrscqnd thergpy FRRIBYIENgG ancshes cogiprERchgy - 5

pharm’gé&mgg dyn?cﬁgrytla%lg bflﬂﬂe }fh@t Eé.glfmzrﬁo% téaﬁ%é?%{eﬂ{#%{ﬁ% 1delaying

the ondt aﬁ&’or dbeid@nient bRAphainmcelidecasal |y acceptable salt is
a pharmaceutically acceptable acid salt. 40. The

2. oEbopeunref B 6] SwheToR B Budrp bt RIERA (hath Indpl i e

tetrahviBb (943:5 {fdbR1l, wherein the hydrogenated pyrido
e ﬂﬁ §9‘g§ ndo els 2, 8-

d| met hyl - 5- (2- (6- met hyl - 3-pyridyl)ethyl)-2,3,4,5-tetra
63.  h¥be methobtofglaim 6l AwBerbini thelbydrogahiateddryoidb (4B ibjéndole is a

hexahydro pyrido (4,3-b) indole.

64.  The method of claim 61, wherein the hydrogenated pyrido (4,3-b) indole is of the

formula:
R® R' R® R!
N N
IIR’ (A) R? ®)
wherein:

R! is selected from a lower alkyl or aralkyl
R? is selected from a hydrogen, aralkyl or substituted heteroaralkyl

R? is selected from hydrogen, lower alkyl or halo.
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42. The nethod of claim36, wherein RL is CH3-, R2 is
Hand R3 is CH3-. 43. The nethod of claim 36, wherein

WRRP0BASER2- or PhCH2-, R2 is H, and R3 is CH3PCT/U§2007/022645
The met hod of claim36, wherein R is CH3-, R2 is

P. - [ - T j -
mﬁé&{%ﬁetnhog%? cﬁﬁeﬁ% \gﬁ%m a%ﬁgyldgghgﬁ%—yhﬁ? é@é tg{lt@i m:tgﬁ)&éalkyl is 6-
CH;- 3LBy-(€H2)246 The nethod of claim 36, V\,here R2 is
6- (C}Q)Z- 47. The net hod of cl ai m 36,
mhereln : CH3-, R2is H, and R3is H or CH3-
66. 4§hemﬁ@°ﬁé’fﬁ@ﬁn6\5 whereim 36, where RL is CH3-, R2 is
H, and R3 is Br-. 49. The nethod of cl a|m31 wher ei n
{ReisIeRoRd AAPCARY CIATRLLYFPhRpEomouUNd t hat
i ncreases the anount “or act|V|ty of acetyl choline, a
NVDA receptor antagonist, an inhibitor of anyloid AB
pRptsi setected feomy Hej RhGHoaque-CH; BOB5(CHPi-bi t or, a PDE4
inhibitor a nonoam ne oxidase inhibitor, a VEGF

ptei tro growh factor, a H F activator, a
15&@%3 El];'o(‘r:%%( gares i nhi bitor, an

anti - apopt ot| c compound, an ADNP agoni st or anal og, an
67. AWmeﬁﬂ@Wf%Ianﬁ%laﬂﬁé@%tb@ﬂycﬁv@{;én‘é Hf?’yn@f) (8B-bMMRIdIS ¥RElected
| utamat e receptor, a serotonin receptor
from t gemustcon%stmrqftom n 1A receptor ant agoni st, a
nicotinic al pha-7 receptor agonist, a 84 VO

200 99 .P 0 2 ur.on cal ci um
R e L R S PRES TG
anti-inflanmatory agent or pharmaceutically

ageeiyl-2l, 4 5satdhytifoel 189l riBd[4, 3Tbknduid; hod of cl ai m 49,
wherei n the conmpound that increases the anount or
activit of acetylchaoline is an acetylcholinesterase

i FiveRIt @34 a-tefrahygroc HatryReeliet-BliRdqlgini bi tor or an

acetyl chol i ne receptor agonist. 51. The nethod of

ch 3l § LAl BE5Her BRRadIan bi tor
%%Ai‘rﬂlnge 1m%ﬁ§lgn§ gt@&&%’ﬁf ﬂy?l E eﬁrret jod of

cl aim 49, wherein the NVDA recept or ant agoni st is
’\@\'ﬂmm)d'-S'(MﬁthThé'méﬂhlf)ﬂhyif2,&,Héi-mtrahy,drwﬂHF@'{rido{‘hé—b]indole;
second therapy conprises an acetyl cholinesterase

B 308 AR S % 90y ot

blinddidier api es are admini stered sequentially. 55. The
met hod of claim 31, wherein the first and second
t herapi es are adm ni stered sinultaneously. 56. The

&gty % 3.4 Saeaty dro-hHenysidal4, hrélindelet and second

therapies are contained in the sanme pharnaceuti cal

r PP bR SR SR, TR
separ ate pharnmaceuti cal conpositions.

2-methyl-8-bromo-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole.

68.  The method of claim 67, wherein the hydrogenated pyrido (4,3-b) indole is 2,8-
dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole.

69.  The method of claim 61 or 68, wherein the pharmaceutically acceptable salt is a

pharmaceutically acceptable acid salt.

70.  The method of claim 69, wherein the pharmaceutically acceptable salt is a

hydrochloride acid salt.
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58. The nethod of claim 31, wherein the anmount of the
first therapy, the anount of the second thera

. or
WORRBARHIRt of the first and second therapies ggﬁgﬁﬁ%HMZmMS
is sufficient to increase the anmount or activity of

71. g‘gfgf% %/ﬁ:eﬁﬁg ok BRim %?d\”ﬁ&eﬁr{hé‘ﬁ%dr%%ér%étegf yﬁﬁo 4,3-b 1ndole is 2,8-

ol'rnesterase or a bu JFhe ter
dimethytS-@a®emethyla-pitidlyetiof)-2)3, @i—mtgahycﬂrothmpymdxqémhjmdole
reduce an activity of an NVDA receptor, reduce an
dihydrgehloyide.y of an anyl oi d A13 peptide, reduce the amount
of anyloid plagque, reduce an activity of a PDE5 or
72.  PPRémelBH 'S¢ ElafiR 68CHhotbinR 'O CHTHRFQSH 48 R3AX CgBSe,
increase an activity or anount of a VEGF protéin,
increase an activity or amount of atrophjc growth,
73.  f Bt method of clairs 66 avhezgin RviGHsCoh- er FGH - Roigde, and R is CH;-.

activity of a HF pronI 4 hydroxylases i ncrease an

. ottt 8 AR ARe AR ek K0k PSS Bkt e

gl utamat e receptor, increase an act|V|ty of a

75.  SEROmRMHoA oBcliA 6] WEEBINE . is CRTUGE i86- C&%t-]’,-‘Plyt(EI-sz- and R’ is H-.
serotonin 1A receptor, increase an activity of

ni cotinic al pha-7 rece or, nodul ate an activity of a
76. e wetiodiol elaf 6anbera R 856-bli2bBE( 6B 1599
PCT/ US2007/ 022645 channel, increase an activity of a

77. 5T5£rr%e{h%8%%ﬁ{m 68! SFhéEn 3“1@%1%”‘%’% Iflﬁfand 3'19?*%% epp- o

a neuroprotecti fect
31, wherein the first and second therapi es have at
78. | Ehsinethod ofidiirh i66ewhdrt & tis CHE-, RY eHamhd &d ioBr-cl ai m 59,
wherein the first and second therapi es have a

I St.i eff 61. A nethqd of preventin
9. GtheipRingo abeiaim sTenters e SRenddierapy sPUASE a compound that

lncreaée%hﬁ@ﬁh&ﬁ{t 0P a&iﬁ%?%);etyr&h@mle QNMD@%&M@O% lah $ikhibitor

devel opi ng Al zhei nmer' s di Sease, the nethod
of amyjordpﬁﬁi peépiglead ainylad plaqng atRDEfninhitiiowiacRIAE4 shitfor,ecmpneamine

oxicag guPiar ay BET PR iR Il SaERE HE prolyl 4
hydro @185 BHEd tor Ca dn¥i- ap%gﬁﬁ@tcampsu&ﬁ lah ATRIEP agimﬁr&i ahalbg, ad ADNF

second therapy conpri si ng anot her conpound
agonigh hnanahegs ah iactatatr cden SPVBAHEPS glutamatereeeftor, hacroitcsnn 5-HT1A

recept{ RISk AP OTIR 1 LT HEORE R aRLPIC G Lirdpigh onist, 2
neurord € - t@‘ﬁé B c}ﬁhﬁél %(ﬁﬂilat(ymﬁ BEITY FRBptBY S oRee At - 1nﬂammatory
pyrido (4,3-b) indole is a tetrahydro pyrldo (4, 3-b)

agent Onwtalrraace@ticalfymcmabi@dalbﬂlembﬁl m 61, wherein the
hydrogenated pyrido (4,3-b) indole is a hexahydro

0. Gk Rt Bim B8 hrads sT R MRS T ashh B Bridinygr civi

of aceiy'l‘&lohfl@ {snasl RetyRBoldstera3d ihhibidr, a butrylcholinesterase inhibitor or an

acetylcholine receptor agonist.

81. The method of claim 80, wherein the acetylcholinesterase inhibitor is Aricept, Exelon

or Razadyne.
82.  The method of claim 79, wherein the NMDA receptor antagonist is Namenda.

83.  The method of claim 61, wherein the second therapy comprises an

acetylcholinesterase inhibitor and a NMDA receptor antagonist.
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' I ORN! (A IZ (B) wherein: R is selected froma

| oner al kyl or aralkyl R2 is selected froma hydrogen,
WarUsSIS9%r substituted heteroaral kyl R3 is sBfELSEWT/022645

from hydr ogen, | ower al kyl or halo. 86 WO 2008/ 051599

84. ar a% b{%&%ﬁﬂf%ﬁ%ﬁé@ %‘emﬁ&@{l F%?B{;(ggp EB? glregd ra%ﬁ??&ﬁg{%{rg‘d

sequex@tiBlyS Py-(CH2) 2-. 66. The nethod of claim46, wherein
is selected from CH3-, CH3CH2-, or PhCH2 R2 is

85, ike“ SRR, EhEighe B S tond B

1 erein the hydrogenated pyrido (4,3-b) indole is
Slmutg&?ouw?’ fromthe group consisting of: cis()

2,8-dinethyl -2, 3,4, 4a,5, 9b- hexahydro-| H pyrido[ 4, 3-b] i
86. ndib¢ method-of clayth-62, Gherein-the firshhydisavodd therapies are contained in the
rida i.ndol e; 2-benzyl-2, 3 ,4, 5
same 1’9_1%%%1 g"ﬁ&"ﬁlp]ﬁlﬁ HO%ido [4, 3 -b] i ndol e:
2, 8- dlnethyl 5-benzyl -2, 3,4, 5-tetrahydro-1
87. HTHé’ Flef3li b SLakth 617 d@h@rem the first and second theraples are contained in the
2- met hyl - 5- ( 2- rrethyl- 3-pyridyl)ethyl-2,3,4,5-tetrahydr

separate gharnpgautidd cohpdsibpnndol e;
2. 8-di met hyl - 5- ( 2- ( 6- net hyl - 3- pyri dyl ) et hyl ) - 2, 3, 4, 5-1

h - - id 4, 3- blindal.e:
88. 5 THEMKod ot sldyREh: BfesityRe ameuiR R st terspty b ampuntof the
secon@th%réil)&n@tttgé’ gmgiﬁ&’t o atﬁf i@t frhed6Rt therapies combined is sufficient to
ri do i ndol e;
increage t%tamuneormcbmy of @etylemilec,rrawa ranagtwutyp@franca@etpxkphghmsterase
The met hod of. cl.a erein

ora bwg&boglélﬁsg?rgae briﬁrﬁ:aa%axa ﬁctgmg)of an &8$%ICP% rgceptor reduce an activity

of an NMIFA Qéﬂeﬂf_@r (réduce aH%EﬁWty SF dVenh ¥lyrld) A0 ﬁéﬂtx)de Zreduck the h@blid of
rido rP]Dlndme 69. The net hod of

dro-1
amylocr plagies 1ed<u¢e srsactmte!roé B Eﬁeormq%DEﬁde@ltop@alanny of a monoamine

ox1das§g1%?: etagegg.ne %ittyng{ ﬁrgautg l\gﬁ%fﬁt@tecla rgg & Cat%pt ? Vity 7 of amgunt of
a tropHib &F SWaE Edth G lckeas@as 8Vl lof a HHIF] reldGicedan dvyieitpehh aliFdgolyl 4-

acid salt. 87
hydroxylases, increase an activity or amount of an ADNP, increase an activity or amount of

an ADNF, increase an activity of AMPA-type glutamate receptor, increase an activity of a
serotonin 5-HT1A receptor, reduce an activity of a serotonin 1A receptor, increase an
activity of a nicotinic alpha-7 receptor, modulate an activity of a neuronal L-type calcium
channel, ingrease an activity of a 5-HT4 receptor, decrease the amount of inflammation or

have a neuroprotective effect.

89.  The method of claim 61, wherein the first and second therapies have at least an

additive effect. .

90. The method of claim 89, wherein the first and second therapies have a synergistic

effect.

91. A kit comprising: (a) first therapy comprising a hydrogenated pyrido (4,3-b) indole or
pharmaceutically acceptable salt thereof, (b) a second therapy comprising another compound
or pharmaceutically acceptable salt thereof that is useful for treating, preventing and/or

delaying the onset and/or development of Alzheimer’s disease and (c) instructions for use of
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WD 2008/ 051599 PCT/ US2007/ 022645 71. The net hod of
claim6l, wherein the hydr ogenated pyri do (4,3 )
WO 2005051398 2,8- dinmethyl-5 -(2-(6-nethyl - PCT/US2007/022645
-pyridyl)ethyl)-2,3,4, 5 -tetrahydro 1 H-pyrldo [4,3
: I m
in the gg%trdve\:gfj ?gesfﬁm%rh XQ)W?%&Q p'rR(%?essyo% or-ﬁla% tﬂ@gns%f arﬁi/éy
developinentref Abitieinfer sldisenses66 wherein R CH3CH2 or PhCH2 :
R2 is H, and R3 is CH3- 74 The nmet hod of claim66

V\ﬁEr E%Bﬁgalr%glgy_%}ﬂfl% h)(ﬂl]‘%g C'_%d IE'YHE% (@Ig md%3 58 tetrahydro

pyrid06ﬁ-4@-§;1§dg])é (CH2)2-, and R3 is H. 76. The nethod of
m 66, where R2 is 6-CH3-3-Py-(CH2) 2-. 77 The

nmet hod of claim 66, wherein R is CH3- is H, and

93. RBh¢ kit pf cleim gHawhereinghe hydsogrnated dytido 4, %nbbnnslele inhd&ewahydro

rdoFi4a§ﬁ% B R2 is H, and R3 is Br-. 79. The nethod of

pyn i840ley narein the second therapy conmprises a
conpound that increases the anount or activity of

94, aThé kit 6helkind @1, whdidibAhe RGRPicAbted Py EAO (4,3-b) irddle is of the formula:
i nhibitor of arryl oid AB peptide or anyloid plaque, a
PDE5 i nhibitor, a PDE4 inhibitor, a nonoam ne oxidase
|r;kl;n bitor, a VEGF protejn, at r g@hi ¢ rovvth factor, &

‘ ANE T ol yl 4- hydy hibitor ,
an a opt OtIC conpound, an ADNP [ br angl og,
an ADA or _Janal og, _an act Ryate ,

AMPA- arra e recept &F‘ a serotoni nT

receptor ago% n Ser otonin | A receptor gantagoni st,
a nicotinic ph%\ 7 receptor agonist, a neuroffl
wherelzt YP€ cal ci um channel nodul ator, a 5- HT4 receptor

agoni st, an anti-inflammatory agent or

phar maceutically acceptable salt thereof. 80. The

nBt fscelegfed ftomn mlovger alityéoramalkyhe conpound t hat

i ncreases the anmount or activi ty of acetylcholine is

o Ptk sfihe PP EET At it retirapiiohon  ne

receptor agonist. 81. The nmethod of claim80, wherein
t RéisaeRicied dhoeh hydreg@r, seeriatityil bi halo. i s Aricept, Exel on
or Razadyne. 82. The nethod of claim 79, wherein the

NIVDA receptor antagoni st i.s_Nanenda. _ 83. The neth
95.  of hekisphelgm Sdyhesein aralleyl §%B]@)¢1H21%érsﬂwlt‘§6¢7bmr§é@lﬁlﬁ is 6-CH-

3. Py-(?}f | chol i nesterase inhibitor and a NVDA receptor
goni st. 88 WD 2008/ 051599 PCT/ US2007/ 022645 84.
The nmet hod of claim61l, wherein the first and second
96. t k¢ hipbéslami 04 adindreinst ered sequentially. 85. The
met hod of cI ai m 61, vvherei n the first and second

*REL ARl cRaHom BH U iCRES Sy pRCH,! faneousty.

R’ is selected from H-, PhCH,-, or 6-CH;-3-Py-(CHz),-,
R? is selected from H-, CH3- or Br-.

97.  The kit of claim 91, wherein the hydrogenated pyrido (4,3-b) indole is selected from

the group consisting of:
cis(x) 2,8-dimethyl-2,3,4,4a,5,9b-hexahydro-1H-pyrido[4,3-b]indole;
2-ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
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86. The nethod of claim61l, wherein the first and
second therapies are contained in the sane
WORASHSEROt i cal conposition. 87. The method of PETAISE07/022645

61, wherein the first and second therapies are

CORERIYION 4 B-téthyd e PRUpHi8oBRP iRt | cal

conpog??fons. 88? The ﬁgthgg of claim®6l, wherein the

amount of the first therapy, the anount of the second

t B8rdimythybp-beneyl 2bhAttetsahydras L Hinygidolnttbadaleid

t herapi es conbined is sufficient to increase the

- GRALYL Lo 3 BBy EBUEByAb[4,3-blindole;

butryl chol i nesterase, increase an activity of an

ag.8tdimethgl-54{2-(6-eneipil B-pyridythethe1)el)3 d St tetealipdro-0 H-pyri dufOB:
. receptor, reduce an activity of an anyloid Al3

bhnmﬁ%ptide, reduce the amount of anyloid plaque, reduce

an activity of a PDES5 or a PDE4, reduce an activity of

a m@g JraNq TR (] ) tivity or anount

o% a g’—:{%’rsc}%l ,§<ﬁ]§r a@gﬁgﬁbgg&k??ﬁty or anount of

a trophic gromh factor, increase an activity of a

He B;dimethy 52,3805 -sattahydroyl Fobyaddii B-ldimalold; 4-

hydr oxyl ases, increase an activity or anmount of an

erand a0 St dep e Bp afavefe reoeptor,
increase an activity of a serotonin 5 -HT 1 A

98. I ERER Of clain® IV GeneRein Asd hydird gendied @F/ﬁ@@ o1, 28} hdbleAs 2,8-dimethyl-
receptor, increase an activity of a nicotinic al pha-7

5-(2-(6-oedpt Srpyridydethab €2, 24, Satetratwidre L Bf pysidebdid-bhiadole- t ype

cal cium channel, increase an activity of a 5-HT4

recepto degrea t,he .amount _of ipfl ti.qQn or, . have
99. L TRERN Bheiati el SEIE apifeif MR parpoctiical OB E: Hicis 4T
pharm%&ﬁi@blg' ddeepthble atidanl. second therapi es have at | east
an additive effect. 90. The nethod of clai m 89,

wherein the first and second therapies have a i
100. sYhekigpEelpien 9@ rwhesein thephapmpgeutieadlypcrentahje sqlbis athydeachloride
addshperapy conprising a hydrogenated pyrido (4, 3-b)
I'ndol e or pharmaceutically acceptable salt thereof,
(b) a second therapy conprising another conpound or
101. piihe kinofelhing Al | wheaeia el Ialdregenatet pylids ¢93-b) hableiis 2,8-dimethyl-
useful for_ treatin preventing and/or del aying.the .
S--( bty AT Ay B b ASr e g g THar oL S i dels Sipchloride
(c) instructions for use of 89 WO 2008/051599
102. PHld H%Paé{nf?a@,%ﬁereih RIGOEHL! KRR RPIEEAYL T o,
slow ng the progression or delaying the onSet and/or
devel opment of Al zhei mer's disease. 92, The kit of
103. cThe kit 0f ¢lainh 86.cvhereih® 1GHNGHbe naPe@HpyRT tsd{, angRb)s CH;-.
indole is a tetrahydro pyrido (4,3-b) indole. 93. The

104, {heRboFHRTDE wict ORI B Y R B R o o

105.  The kit of claim 96, wherein R' is CHs-, R? is 6-CH3-3-Py-(CHa),-, and R? is H-.

106. The kit of claim 96, where R%is 6-CHj3-3-Py-(CH;),-.
107. The kit of claim 96, wherein R is CHs-, R? is H-, and R? is H- or CH;-.

108.  The kit of claim 96, where R! is CH;-, R? is H-, and R? is Br-.

91



94. The kit of claim91l, wherein the hydrogenated
yr|d0(43b) indole is of the formula: R3 NRL R5 Ri
MN/OISPIA 12 A2 ( R (B) wherein: Rl is sel e@?@@SFQ"G/I‘?’FZ“S

a lower alkyl or aralkyl R2 is selected froma

109. h¥ﬁ gl? Pcl]al?% QLWI%:r&B tl’?eué% Bﬁcf fﬁtefagk Q?rtngfl?% aa]aéowggn%{ thereases

rogen,
the anfouht &f actiliay 6F &@tyl&bf(bﬁhel eﬂNM’HA kedeptlos aﬂﬁhgéhﬁst anighibitor of amyloid
substi t ut ed heteroar alkyl is Py-(CH2) 2-, 96,

AR peptide oajamydeid plagues DRDE Y itas, fRRDEé I%Itlbléﬂtrt 2 monpyRinggyidase

oS5 5B R 3 B LA S P
hydroBlases Shibitdaearkariti-afoptiaicompdundyfag AIDNP benistyd angegaineXDNF

pyrido (4,3-b) indole is selected from the group
agonist thmaéqg,larg agfvatqtjof @p AMPA-type glutamate receptor, a serotonin 5S-HT1A

receptgr %oq WY#wﬁp%éﬁﬁéﬁﬁéﬁ%&? %o‘ﬁfic::{l@ar LY gp%g‘tot?’aégn'lst a

neurorﬁa‘l L3tybé bﬂﬁﬁﬂhﬁchaﬁﬁbl%d&%@f 95315949 rde€pibLIGROT,/ 26 4hflammatory
2-benzyl -2, 3,4,5-tetrahydro-1 H pyrido [4, 3-b] indole;

agent QYP}B‘IIHP??@PF%HY @9%@9&% thergolh  5_tetrahydro-1 H pyri do
[4,3 -b] indole; 2-methyl-5-(2-nethyl-3

110. ’@Mé k¥t 418D Y b9, Ivieréin Brid @h{RINA Rt Iidrda¥es (HOh Mot Ok b&Aty of

acetylﬂ)oﬂimd isnat dvgtyl dholiBestEraseanhipitor3 a ytry @hblresteydsg irthiitot ob ah
etrahydro-1 H pyrido [4,3- b]indole;

acetyl@%?ﬁ%ﬂep@rég‘m% tetrahydro-1 H pyrido[ 4, 3-b]indol e;
2,8-dinethyl-2,3,4,5-tetrahydro-1 H pyrido

[ 'f’hg’kll?l)f agf?ﬁ 6r’lO viieRBh e acBryRheMResterabe dniabii i @HﬁégﬁtoE)lelon or

pyrido [4, 3-B]indole. 98 The kit of claim?9
Razad\mserel n the hydr ogenat ed pyrido (4, 3-b) indole |s
2 8- dimethyl

t12. T G TRl 109 Sufekdin P NI sdkefior wtagoniftad RASEAG:

98, vvherel n the pharmaceutically acceptable salt is a

113. PiTB¢ RRGELHhine 81 | Wheéifi € 8bR1 @etafly S8mbrisebQf acdthRhélidesRiase
claim 99, wherein the phar rraceutl cally acceptabl e salt

inhibifos and #)MBAHEeADIQf@ntagonist.
114.  The kit of claim 91, wherein the first and second therapies are administered

sequentially.

115. The kit of claim 91, wherein the first and second thérapies are administered

simultaneously.

116. The kit of claim 91, wherein the first and second therapies are contained in the same

pharmaceutical composition.

117.  The kit of claim 91, wherein the first and second therapies are contained in the

separate pharmaceutical compositions.

118. The kit of claim 91, wherein the amount of the first therapy, the amount of the second
therapy, or the amount of the first and second therapies combined is sufficient to increase the
amount or activity of acetylcholine, reduce an activity of an acetylcholinesterase or a
butrylcholinesterase, increase an activity of an acetylcholine receptor, reduce an activity of an

NMDA receptor, reduce an activity of an amyloid A peptide, reduce the amount of amyloid
92 '



acid salt. 101. The kit of claim91, wherein the
hydrogenated pyrido (4,3-b) indole is 2,8-dinget -

Wgz?‘}f/ 8859?ret hyl - 3- pyri dyl )ethyl)-2, 3, 4, 5- tetraﬁ(]@%@zofw‘)zm‘s
H- pyr| do[4 3-b]indol e di hydrochl oride. 102. The kit

plaqu ucg Fpactt Q/:‘Iﬁ\ég%gllrﬁjﬂ(}f 53:?1 %I?anggducv%%ragﬁw@m%ne oxidase,

mcrealetﬁar hottht,of alMERS pr(ﬁelﬁ}fiﬁcrease]dﬁéb.ctlﬂﬁﬁoﬂ(arhomft of a trophic
claim96, wherein R is -,.and R3 is
growtigfgior, ingisaserRcickivity of & FIGiTRd 6 anv%ﬁ%wei o aHIF pravit, R

hydrob et et e GamS gt hDNTe g0 an g ik affopnt o

an ADN F, (i‘rh(ﬁld:m a6 activigrofI AMRA -type ghithmat&:cepstottincreasel aRBctl\&ty ofa
CH3-. 108.,  The kit of claim96, where R is
serotoemi HTﬂaé TEGEDLQr, regiee JWACHiNitRPL a SgrOteRm 3 ATBFPEApiggTease an
act1v1t§§p %ﬁglg/ at(i)}ﬁga%gce 19 mo-ﬁnﬁlté(éﬁ adlvi lof‘g'ﬁb%%nalvﬂ" glcRicium
e secon orfprises a conp at eases
channélNicreasiam adetleOf A G4 m‘celaoetdytxemnhmanomt Ni/&lammation or
receptor an onist, an inhibitor of anyloid Al13
have aﬁ@ﬁfqu@e@rveéﬁ%%. d pI aque, a PDE5 inhibitor, a PDE4
i nhi bitor, a nonoanine oxidase inhjbitor, a VEG-
119. p{l'lﬂ_é Rit Bf cl?ﬁri@p r&ﬁ?liﬂ@ first 2l %E%ndathgpaglegﬁﬁx'levﬁtléyst arfadditive
roxy ases I n I'tor
effectant i -apopt otic corrpound an ADNP agoni st or anal og, an
ADNF agoni st or analog, an activator of an AVPA-type

120. glgﬁeﬁg&' 83 ifﬁt‘%ﬁ’l’“ﬂg ré%o isg?OS_ %ISB‘H? E’i?v%patasynerglstlc effect.

ni cotinic al pha-7 receptor agoni st, a neuronal L-type

121. CAlghaHMEHAH8bm rﬁé&ﬁprlsﬁlg's(d‘ﬁﬂ'strtﬁéiﬁﬁ’} &m i st
an anti-inflammtory agent or pharmaceutically

hydromeptpalblde (4 31by) indedy erqtharmac@uticetly akeaptable saltthencaHgh) a second
n the

therapy SO TpriipE dpo B RARRSPT PP SR beAs PR ATR PRk LBiseL it s

usefullfsmréutfhgrpreaed@mg laid/6N@lhyIRS HRIHSE andldr awgpg n@ént 8N Alzheimer’s
acetylc ol i ne receptor agonist. 111. The klt of claim

diseas¢ 40d (aMaghaimracehiscally @cgep Il ¢aniest er ase i nhibitor is
Aricept, Exelon or Razadyne. 112. The kit of claim

1 wherei n t.he NVDA r t or oni,st -
2. 1 1R oAREeG BcREmp b ST SR D 2P ERER byl PR Bfico o.-
b) ind6101P4 tet@By B0 pREed ¥4, T BPplidorst erase inhibitor and a
NMDA receptor antagoni st. 114. The kit of claim 91,

wherein the first and second t herapies are
123. adhe phasmeeaiticalsompenitipaof glaim 181, wieeirithe hyrdregenatad gyrido (4.3-

®) mdx\{g%gh&ailp&gfﬂym%??%%eous‘?d t?igapl'l'ﬁ: f(llr? of claim

91, wherein the first and second t herapies are
124. cOh¢ pharmecéuticalvengasition of claim 121, wherein the hydrogenated pyrido (4,3-

3 1
R R R R
N OR N

I .
R A R ®)
b) indole is of the formula:

wherein:
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phar maceutical conposition. 117. The kit of claim 91,
wherein the first and second therapies are contain

ed
WPR04881598 epar at e phar maceuti cal conpositi ons. P¢TAS2047822645
kit of claim9l, wherein the anmount of the first

t RefARlectel BRI afifyl bPSrafigeoNd therapy, or the
anount of the first and second therapies conbined is
sufficient to increase the anmount or activity of
aBéissetshtsdifrom a hpdrogen, arellgd tor vabistituséd hateroaralkyl

acetyl cholinesterase or a butryl cholinesterase,

I per ease actiyit f an,acetyl.choline receptor,
rgdﬁégféﬁﬁggff’(“i‘byc}/r?g%‘r? era%g\rﬁaég.eptor, reduce an
activity of an anyloid Al3 peptide, reduce the amount
125. OTh@phdrRateutidal ORPSIHidh 8B RRAN 1 P4 WidRaR @ralidd 26BECH,- and
plaque, reduce an ach(Eréz of a PDES5 or a PDE4, reduce
substitutedaetdroaralkybis 6aChimddniGie)oxi dase, increase an
activity or anmount of a VEGF protein, increase an
aciivity or apount of. a trophi rowth factor,
126. ii&?g ag%lagwtlggl?qompto?}t%fn ogcﬁlﬁ?—',ﬁ?’e geeman activity of a
H F prolyl 4 hydroxyl ases, increase an activity or
aRb iy ¥eleofed dronADNG,, CHYOIBaSe PAGHact i vity or anount of
an ADNF, increase an activity of AMPA-type gl utamate
regeptor, increase an actjiyvity of serotonin 5 -HT 1
S8 Gny

ARy %W@ﬁ,fr%ﬁu@%'éﬁt@gﬂﬁ Bt Brotonin 1 A

receptor, increase an activity of a nicotinic al pha-7

rR@%%%tede—Ilat@H;ﬁ%r@‘fI.i vity of a neuronal L-type

cal cium channel’, increase an activity of a 5-HT4

receptor, decrease the anount of inflammation or have
127. aThephamactuticsli coepesition of clai® 12 hehekéin thef hydregemated pyrido (4,3-

. (\):[f%er ein t first and second_.therapi es have at | east

b) indglg 1s,bedgtgdfeom g HOLP CABEINGRE kit of claim 119,

wherein the first and second therapies have a -

S¥iRE!) 2 Sdinfettfi 26T 4a,5 DB IhexAhyhe FRSEIH[£3Ub]i6QMROSI i OoNn

conprising: (a) first therapy conprising a

hydr ogenat ed pyri do é4, 3- blzﬁ i ndol e or pharnmaceutically

agetpl-did. b5 detrahydioeHdpyridgld)3-blindadesnd  t her apy

conpri si ng anot her conpound or pharmaceutically

a I reqgf t. | §1: ful for treating,

p?'g)\%/gé t]Eh%;’gﬁét}%hwgoéﬁgiﬂyhgg@hééﬁ%%%bz > and/ or

devel opnent of Al zheiner's disease and (c) a

ph8rdimethiyl-b dahkyl-293,¢ Spewdtydre aHrpyeido[4]12B]inddle;

pharmaceuti cal conposition of claim121, wherein the

hydr ogenat ed pyrido (4, 3- indole is a tetrahydro.
p%ﬂilea 1(54§23m5§1Y{'ﬁdBYréi.yl)fﬁl?ﬂ#bf&%’éﬁh elﬁwaﬁ&“%-b]mdole:
conmposition of claim 121, wherein the hydrogenated

!O%,gi—)cﬁglfe{h%iz-g-:(z-EF_E-rﬁéiﬁiﬁlf%}ﬁdﬁ)eh?ﬂaﬂiqwteﬁxﬂﬂ&I@ﬂp)fﬁ&p,?;-

he phar nacelt’i cal” conposition of claim
blinddd®1, wherein the hydrogenated pyrido (4,3- RR, NCR R3
R | N

2-methyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2,8-dimethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;

2-methyl-8-bromo-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole.

128. The pharmaceutical composition of claim 127, wherein the hydrogenated pyrido (4,3-
b) indole is 2,8-dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido[4,3-
blindole.
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OR I (A R Db) indole is of the fornula: wherein: 93
WO 2008/ 051599 PCT/ US2007/ 022645 R is selected fr

WQ 2Pt 41 kyl or aralkyl R2 is selected from 5CT/USZOO7/022645
hydr ogen, aral kyl or substituted heteroaral kyl R3 is
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accepﬁbl@'sKNis d p@haﬁh&&ﬂcﬁl’}%ecéﬁ&lﬂé atidtsglel het eroaral kyl is
6- (CH2) 2-. 126. The phar maceutl cal

con‘posn tion of claim 124, wherein is selected from
130. e phaomacyypical coppppitipp ofglaim 1%%|Vélter@a therRhgrmppceutically
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accep%[ég%}s %Xﬁocﬁ% edp armaceutical conposition of

claim 121, wherein the hydrogenated pyrido (4,3- b)
131. TEH@blmrtmesmlcelcﬁoﬁq:ofsmloﬁbf blaing 1 2 Lipviendis itlst hyagogehated ipgfido (4,3-
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132. Fﬂ'bg/phal‘mhdeu’ﬁlchi]domjxolsmpn 2f olainhy D6, 5vHeRein®! iy CH3-, R is H and R? is

-pyridyl)ethyl-2,3,4,5-tetrahydro-| H pyrido[ 4, 3-b]indo
CHs-| ¢;

2,8-di met hyl -5-(2-(6-nethyl-3-pyridyl)ethyl)-2,3,4,5-t
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3 s @ngogenat ed pyrido (4,3- b) indole is
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21 or 128, wherein the pharmaceutically
(CHZ)éC%rédp}?Ja I_} salt is a pharnaceutically acceptable acid
salt.

136. The pharmaceutical composition of claim 126, where R? is 6-CH;-3-Py-(CHa),-.

137. The pharmaceutical composition of claim 126, wherein R!is CHs-, R?is H-, and R} is

H- or CH3-.

138. The pharmaceutical composition of claim 126, where R!is CHs-, R?is H-, and R% is
Br-.

139.  The pharmaceutical composition of claim 121, wherein the second therapy comprises
a compound that increases the amount or activity of acetylcholine, a NMDA receptor
antagonist, an inhibitor of amyloid AB peptide or amyloid plaque, a PDES inhibitor, a PDE4
inhibitor, a monoamine oxidase inhibitor, a VEGF protein, a trophic growth factor, a HIF
activator, a HIF prblyl 4-hydroxylases inhibitor, an anti-apoptotic compound, an ADNP
agonist or analog, an ADNF agonist or analog, an activator of an AMPA-type glutamate
receptor, a serotonin 5-HT1A receptor agonist, a serotonin 1A receptor antagonist, a nicotinic
alpha-7 receptor agonist, a neuronal L-type calcium channel modulator, a 5-HT4 receptor

agonist, an anti-inflammatory agent or pharmaceutically acceptable salt thereof.
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an anhti-apoptotic compound, agoni st or
are admi@btegd sanulfdbbushgoni st or anal og, an activator of an
AMPA-type glutamate receptor, a serotonin 5-HT1A

recept or agoni.st, a .serotonin recept.or. ant agoni st .
146, ¢ BimaPelioalomeds PR BL BT | 2aHIeETh U THaLgarond therapies
are cohtainé@§n AR!semk PhemaRb@icalBIpRItIn. @ 5- HT4 receptor

agoni st, an anti-inflanmmtory agent or

pharmaceutical |y acceptable salt thereof. 95 WO _
147. 20bspipsmecgitipd tougReio?h 0f cleus 12 h.4therein ghefirat andsecanddherapies

cOo sifion of claim139, wherein the conpound that
are Copﬁg{égé&g@ Sepfiate R ceCal CQPRRSINPNSt “acet yl choline is
an acetyl chol i nesterase inhibitor, a
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~ receptor agonist. 141. The ghar maceuti cal conposition .
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combiingcrI is%hhﬁ:rlen't Yo I%Qe%?eotthe aﬁ)é)ﬁ}lto(ﬂ' ag{ivigagtaa%¥@?choline, reduce an activity

of an acetylcholinesterase or a butrylcholinesterase, increase an activity of an acetylcholine
receptor, reduce an activity of an NMDA receptor, reduce an activity of an amyloid AR
peptide, reduce the amount of amyloid plaque, reduce an activity of a PDES or PDE4, reduce
an activity of a monoamine oxidase, increase an activity or amount of a VEGF protein,
increase an activity or amount of a trophic growth factor, increase an activity of a HIF, reduce
an activity of a HIF prolyl 4-hydroxylases, increase an activity or amount of an ADNP,
increase an activity or amount of an ADNF, increase an activity of AMPA-type glutamate
receptor, increase an activity of a serotonin 5-HT1A receptor, reduce an activity of a

serotonin 1A receptor, increase an activity of a nicotinic alpha-7 receptor, modulate an
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142. The pharmaceutical conposition of claim 139,
wherein the NVDA receptor antagonist i s Nanenda,

WoRLSIRE Raceut i cal conposition of claim 121, Rﬁgg@g%wmzmus
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}mVC@E¥8mg¥Héeﬁ%§rnaceut|cal composi tion of claim 121,
wherein the anount of the first therapy, the anmount
of the second therapy, or the anobunt of the first and
second therapies conbined is sufficient to increase
the anmount or activity of acetylcholine, reduce an
activity of an acetylcholinesterase or a
butryl chol i nesterase, increase an activity of an
acetylcholine receptor, reduce an activity of an NVDA
receptor, reduce an activity of an anyloid AB
pepti de, reduce the anmount of anyloid plagque, reduce
an activity of a PDE5 or PDE4, reduce an activity of
a nonoanm ne oxi dase, increase an activity or amount of
a VEGF protein, increase an activity or amount of
atrophic growh factor, increase an activity of a HF,
reduce an activity of a H F prolyl 4-hydroxyl ases,
i ncrease an activity or anmount of an ADNP, increase
an activity or anount of an ADNF, increase an activity
of AVPA-type glutamate receptor, increase an activity
of a serotonin 5-HT1A receptor, reduce an activity of
a serotonin 1 A receptor, increase an activity of a
ni cotinic al pha-7 receptor, nodulate an 96 WD
2008/ 051599 PCT/ US2007/ 022645 activity of a neurona
L-type cal cium channel, increase an activity of a
5-HT4 receptor, decrease the anmobunt of inflammation
or have a neuroprotective effect. 149. The
pharmaceuti cal conposition of claim121, wherein the
first and second therapies have at |east an additive
effect. 150. The pharmaceutical conposition of claim
149, wherein the first and second therapies have a
synergistic effect. 97
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