Met hods and Conbi nati on Therapies for Treating

Al zhei nmer's Di sease [0001] This application clains
priority to U S. Provisional Patent Application No.
60/ 854, 866, filed Cctober 27, 2006, which is

| MePhotR zadThrisibeiion Miefapies fexTTreating Atzhenér’s Bispase
STATEMENT OF RI GHTS TO | NVENTI ONS MADE UNDER
FEDERALLY SPONSORED RESEARCH [ 00021Not appl i cabl e.
TECHNI CAL FI ELD [ 0003] The present invention rel ates
to net hods and conbi nation therapies useful for
treating, preventing and/or del ayi ng t he onset and/or

devel t of Alzh d 5t
[0001] 1 o Sihes ampRcarign sfainis pTIPY 1 Kok B RO PRST HPPOFRIE N
60/854 %%14&3’@&9&?%“2%6 PYELAR ibhébrprbd haeR ! Se@RtcinSR ‘éﬁﬁ‘r@ty

conpri’sing one or nore other conpound, or
pharmaceutically acceptable salt of any of the
STHTEMENG OF RIGHTS TO TIONS WM@WLY
+ | NVENTI ON .Sunmmar %ngN ARdp sease Pat hol ogy
1 0004] Al zhei ner' sease i s current Iy one of the
severest and nost w dely spread neurodegenerative

[0002] di s@amapplicdblzhei nee s di sease is a degenerative brain
di sorder characterized clinically by progressive

menory deficits, i oral problens,

inability to care ?ﬁé@ﬂ@gﬁ‘? gfﬁa(\dual physi cal

deterioration and, ulltinmately, death. Approximtely
[0003] 15 Mhelpreaent peveation vebatbshwinskehcals endEdnetihatbntijerapies useful for

. mm&%gglﬁgégfﬁiﬁ r%éfqigfﬂe¢9 g:gsget qq%?cg?ﬁg%gpqam pﬁé@ i3 bease by .
dnumxfr?léxﬁ# 2 86hE3duds a ERE AR ?%ﬁpﬁﬁn%&ﬁtﬁ%&é h@Bgdied pyrido

Itic plaques, foun primariTy in the association
[4,3-b] indoleseand d seadmddheypy eamm‘ﬁmgdmaﬂlr H@%@‘hﬁréompﬁléﬂdqﬂl dr

onst.ituen f anyl oi d beta peptl de
%‘ﬁaﬁ {"\b ﬁahé’ ‘t@‘gg&%"é‘g%ct of beta anyloid.

precursor protein _(APP or APP). APP is a type |
t r ansmenbr anBAGISGRODIEOR THERINEBNTHMs a | arge
ectopic N-term nal _domain, a transnenbrane donai n and

summer g o) SRR P ik o L2 L A ernative
chronosonme 21 results in several isoforns that differ
[0004] i n iAkehehnerisaliseade iawimmentlyoind of the\a€yerest and most widely spread
neurodegecx)lgrsat/txges ’SsgagsgsCTAlzgg'gxg)eys%% %a65% ?s a degenerative brain disorder
characterized clinically by progresswe memory deficits, confusion, behavioral problems
inability to care for oneself, gradual physical deterioration and, ultimately, death.
Approximately 15 million people worldwide are affected by Alzheimer’s disease, and the
number is expected to increase dramatically as Iifespéns increase. Histologically, the discase
is characterized by neuritic plaques, found primarily in the association cortex, limbic system
and basal ganglia. The major constituent of these plagues is amyloid beta peptide (AB),
which is the cleavage product of beta amyloid precursor protein (BAPP or APP). AI"P isa
type I transmembrane glycoprotein that contains a large ectopic N-terminal domain, a
ﬁmmmbﬁne 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 npumber of amino acids.



[ 0005] A appears to have a central role in the
neur opat hol ogy of Al zheiner's di sease. Famlial forns

ol ofll sease have been |inked to nutati ongrius20¥k22645
WO Oé;; ﬁe presenilin genes (Tanzi et at 1996,

Neuroblol Dis., 3:159-168; Hardy, quq .. Med. .
[0005] 28: 258 apiEas to e asutnl rolp Kehe Riftf% 35%‘8%&%%’@5’3
Fannha;i Sk ti){ fhg&ts%ﬁ fawast H GRENIGH hﬁﬁhti%fls fnh@f‘@td&ﬁé ﬁ@se@ﬂincéenes

omnant formfound in any

id
(Tanzi crlaaql% N?z%b)zﬁq @H r3eh5t9|—y68 Hawlye! 99, A dade 2\3855-253)
Diseas -lg]lfcaﬁl p)él@flgas 1{1 ag gg}e? ?:]eg Pnt 1|n rer‘é&gE%H&%ntJ? g{e\%ﬁ't Hrﬁ\‘mo acid

Ons assocl at e
form of%[;: m@é }]ﬁﬁdorﬁnﬂit masmunﬁmr@nqad fagtdsdr ogenat ed Pyri do
I ndol e Derivatives [0007] Known conpounds of
he cI ass of tetra-
[0606] h ex dRYERIEY1theTH s ’i‘%{rﬂp"é Algheimprsisdisgase FEPUhRY AlaRIS o5t
o, RinR 0@k aal vt AMhdid mséabe
therapl%ea?{gig&g‘a%&ut @S%?et rghydro 1H pyri dofr4, 3-b]i ndol es
the follow ng types of activity have been found:
Summagnefi idsesgnete@ Peida (4 34 {rpede Pesy® 899, filed Dec. 6,
1968; DE 1,952,800, filed Oct. 20, 1969), central
(0007 02 depr gﬁ%&@g}%ﬂﬂm a&és %Ffé&taoixw }ﬁ:ﬁauydfd- YH {pyri&o[4 B]indole

70), neurol eptic
denvatarei m‘amlqut  bieadsertngn o;&blolomcai QQH@Y[Y In thy serigppichdhb- M |

syl PSRt s e e reidypeh s oy i AR giger <
antihistirie\@tiVise@EST1B18, 128y filvd Deops, d 96X hOFY,8M), filedd0t 1969),
cental gessiye apg S BABEOE S0 U5 et Rt L Lu0 Ve ed Dec. 3

1970), ?&fr& HdWARR GIfRGh Ot AePlatuyR &S SQfWelet W M.yMol. Pharm. 1980,
008] Sever al * drugs, such as di azol i ne

Vol.17{NebhpdseR) ) othess. Pelybha,S Jbnbgxahydre- 1 H-aytifoft. fiblindole
SaLhld rQl ERARM. K.,
T
1. Med.ORdnh V@86 sl 28y o KifopR0302098).enteggressing whtithytheeic and other
0?azollne (2-net hyl- 5-benzyl-2, 3, 4, 5-
types of 8Ky dr o- 1H- pyri do[ 4, 3- bl i ndol e di hydrochl ori de)

(KIlyuev M A, Drugs, used in "Medical Pract. , USSR,
[ooos] l\/bs CS(erra(l Ma@s tsacmas dlﬂd)hhd: @hebhgdrolif9 1dimebd(] Aprasting, carbidine
on (2,

(icarre) PR RS S PGPSy BT 1 saer sy ol Rlgpote

i 4,5-
vl 3 5 S A i L s,

tetrahytivelH-pyfided4, 3fh]mﬂbls ihydrochlggde) (51@8‘35‘4 &, %‘lgﬁ, uged in “Medical

prect” 5 5 iRy B BB Ot 1L £ D R MR 2. fimety 5

(2-(6-nhethydi3bpatidoDethylrd, ﬂé,ﬁ-té&iﬁ&ﬂfoaﬁdi—pm éLde]mdaiald#lydlfoc née (M.

Uni fed St 1961- 19
D. Mashpysihe Madh ik DR o SPa To : R BrP<Rs hAFl8y
PubhleféJ @993615@89} f384eNR B2 (@ Lkl B-tigord SES(6:mABRB-

pyndyldtrthx}},-Z e Bamp D e o aerides B and s

. A&é@hm s LidepMORgl @liderd Uy | ndo
dlcm n(gdﬁ')yf%r oc%@" %dgta‘?% eur ol eptic agent h%w ng an
Pharm@wopode pddSationel Ié:fn‘nelatfm( Drughandrethertnonproprictiy dgig names), 1989,

ST T AT

dimethiyl-3, 3,(4)4a,mlﬁexah}&1r@b Hckiyido[ 4, Eb]mttw\indzhﬁkaﬂﬂcmde) mryetmleptic

ssent hipiin R geepESBbE SNt 6 N NAbor e B GASTEoG STHRTSDRHES

8- quoro 2-(3-(3-pyridyl)propyl)-
2,3,4,5-tetrahydro-111- pyr4 do[ 4, 3-b] i ndol e

di hydrochl oride is an antipsychotic and arotiolytic
agent (Abou - Gharbi M, Patel U R, Wbb M B.,
Moyer J. A., Ardnee T. H, J. Med. Chem, 1987,

voI .30, p.1818- 1823) D mebon has been used in
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agent may be an NVDA receptor antagonist such as
memantine or a pharnaceutically acceptable salt




wherein: R is a lower alkyl or aralkyl; 122 is
hydr ogen, aral kyl or substituted heteroaral kyl; and
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pharmaceutically acceptable salt thereof, such as donepezil hydrocholoride marketed under
the name Aricept” (as used herein, Aricept® intends the chemical entity donepezil such as
donepezil hydrochloride and is not limited to compounds marketed under the name Aricept™;
(b) rivastigmine or a pharmaceutically acceptable salt thereof, such as rivastigmine tartrate
marketed under the name Exelon® (as used herein, Exelon® intends the chemical entity
rivastigmine such as rivastigmine tartrate and is not limited to compounds marketed under the
name Exelon®), or (c) galantamine or a pharmaceutically acceptable salt thereof, such as
galantamine hydrobromide marketed under the name Razadyne® (as used herein, Razadyne
intends the chemical entity galantamine such as galantamine hydrobromide and is not limited
to compounds marketed under the name Razadyne®). The second therapeutic agent may be
an NMDA receptor antagonist such as memantine or a pharmaceutically acceptable salt
thereof, such as memantine hydrochloride marketed under the name Namenda® (as used
herein, Namenda® intends the chemical entity memantine such as memantine hydrochloride
and is not limited to compounds marketed under the name Namenda®). It is recognized that
the compounds An'cept®, Exelan®, Razadyne® and Namenda® as used herein may be the
same as or bioequivalent to the compounds marketed under the names Aricept®, Exelan®,

Razadyne® and Namenda® and which received U.S. FDA market approval.



conprising a hydrogenated pyrido (4, 3-b) indole of
the formula AE4 | el (A wherein: Rl is a |lower alkyl
or aralkyl; R2 is hydrogen, aral kyl or substituted
heteroaralkyl and R3 is hydrogen, |ower alkyl or

[0(}1(3p] ) aoi%(%g%&srrg uﬁlﬁcal lo%ﬁ)@fd%ﬁpg BLGingRdd of raeﬁfst QH&apy

risrng another co ound

com@ﬁ&hgﬁ@gdﬁdgmﬁt@l’mdm@t?ab] mdglglo ﬂienf@F’@Blta hat is
useful ‘for treating, preventing and/or del aying the
onset and/or devel opnent of Al zheiner's disease and
whch . Qbmhesterase i nhi bi tor or NVDA

[ or use in preventing or del aying

; mer's disease in an individua
who is at ri$k of devel oping Al zheiner's disease.
(00141 Discl &sed”®s a pharnmaceutical conposition with
(i) a first therapy that includes one or nore
hydr ogenat ed pyrido (4, 3-b) indole or

whephar maceutically acceptable salts thereof, (ii) a
second therapy that includes one or nore other
conpound useful for treating, preventing and/or
delRiyis adownallonoseratidi or devel opnent of Al zhei ner' s
di sease and (iii) a pharmaceutically acceptable

carrle r ex0| t, there is
/it 2EPhaF éﬁﬁ|g&#écg%%%§%?|gﬂ co%pr|5|ng (a)

fIrSt therapy conprising a hydrogenated pyrido

(43 bhyi 209l Sowlr 41 Jromail @ A wherein:

or pharmaccuﬁcally' acceptable salt thereof and (if) a second therapy comprising
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treating, preventing and/or delaying the onset and/or development of Alzheimer's.
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[0013b] In another aspect, there is provided a combination of (i).a first therapy
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R is a lower alkyl or aralkyl;
R? is hydrogen, aralkyl or substituted heteroaralkyl; and

R? is hydrogen, lower alkyl or halo.
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AgeeR ! tabfe WSIEfhbrebOthat rx@&lSeﬂg, for
another & %-szﬁ%§n y|n he onset and/ or

treatmgg %f@dreﬁﬁﬂE Qahdxbi d%lli_s,hﬂg rthe ‘osseli awAwedensiPPRAng wf i élzaﬁlmers
acetylchollnesterase i nhi bi.t.@ ece

diseasezamd ok sﬁtaﬂaﬁ‘dﬂﬁ( ighol g*eﬁﬁéarsﬁﬁ%béé]lt %:W&ﬁ) ¢ep a anm"oms't’
car SDSELimel D 81sBase S Fﬁh%dldﬁﬁialawho has a

ﬁnlmeﬁﬂﬁ#ﬁ%%% q%%gg%gﬁgégltloﬁugonpf|5|n§ a)

mutated i dr Sdbrbfidl agshecaspeiagidngith Alzheimer's disease or who has been
2, 8-di net hyl- 5- (2 (6-nmet hyl- 3-

diagnossrwithy AZBemRATS 035858 5_t et r ahydr 0- 111- pyri do[ 4, 3-bj i n
dole, or a pharnaceutlcally acceptabl e salt thereof;

{eolscm) 215 et t P&E aﬂﬁérs:@rﬁ%wad:mg cotabieRe b (i fist therapy
armageut | ca of ; an
COmPTIFIEE a@yéwg@ﬁ%@%&%gg@g 8let°§b egoggﬁlr%l%r I n various

enbodi nents, the second therapy i ncl udes a conpound
Lhat_increases Lhe anount or activity of
. acCg ] e.g., an acetylcholinesterase
[ bt yryl chol i nesterase inhibitor or an 6
acetylchbllne receptor agonist), a NVDA receptor
ant agoni St, “an inhibitor of anyloid AB peptide or
anyl oid plaque, a PDE5 inhibitor, a PDE4 inhibitor, a
: Whﬁﬁﬁbnoarnlne oxi dase inhibitor, a VEG- protein
I factor a H F activator, a H F prolyl
RJ1s%kwﬁ9 1é’bxy as s |nh|b|tor an antl-apoptotlc
R_xsﬁﬁﬁ@ﬁﬂndwﬂ@moA@NBmag@ﬁms@HﬁMﬂhﬁbﬁ@@ an ADNF agoni st
or anal og, a tor of an AVPA-type gl utamate
Elﬂh@@%@%ﬂf’w%f’g‘éﬁ On 5- HT1A receptor agonist, a
serotonin | A receptor antagonlst a nicotinic al pha-7
receptor agoni st, a neuronal ge caIC|u chann

el
or phamehckatally a:cspﬂal’ﬁlﬁ sEt éb@rwf a’g%r(il & SP&OD erapy Gﬂmpﬂslﬂg
anti-i nfl anmator 'Eﬁﬁt%u.&éf@lf
mﬂﬁhﬁy&@g@@ﬁgtga ﬁ%%?25§’€? e |s ﬁﬁgbon t he o
trcatlrﬁ’C é’xlfc‘ﬁﬁﬁ | AGEIreddaank Nk hjﬂsetr an@’oﬂrdlecéppmelﬁxd édzhegner's

d d/ t he NVDA t
e ey AT ok i
thera B%mm %h é E‘?ﬁﬂg dg?@lf) ¥ntch ADBeinRrPuResketinah ditvidual

for usg & piy I ent i ncrease the anount or

who 188l dﬂdeoélogﬁ@tg{lzhhmhaﬂsehseaﬁduce an activity of an
acetyl chol i nesterase or a butyryl cholinesterase,
i ncrease an activity of an acetyl choline receptor,
reduce an activity of an NMDA receptor, reduce an
activity of an anyloid AB peptide, reduce the anount
of anyloid plaque, reduce an activity of a PDE5 or
PDE4, reduce an activity of a nonoam ne oxicl ase,
i ncrease an activity or anount of a VEGF protein,
i ncrease an activity or anount of atrophic growh
factor, increase an activity of a H F, reduce an
activity of a HHE prolyl 4- hydroxyl ases, increase an
activity or anount of an ADNP, increase an activity
or amount of an ADNF, increase an activity of
AVPA-type gl utamate receptor, increase an activity of
a serotonin 5-HT1A receptor, reduce an activity of a
serotonin | A receptor, increase an activity of a
nicotinic al pha-7 receptor, nodulate an activity of a
neuronal 1,-type cal cium channel, increase an
activity of a 5-HT4 recept g, decrease the anount of
i nfl ammati on and/ or have a nheuroprotective effect
(e.g., inhibit cell death). In sone enbodi nents, one
or nore of these activities changes by at |east or
about 10% 20% 30% 40% 50% 60% 70% 80% 90%




outcone (e.g., reducing the severity and/or duration
of, stabilizing the severity of, or elimnating one
or nore synptons of Al zheinmer's disease). In various
enbodi ments, the amount of the first therapy, the
[mﬂ4}IEEE@WUSah@vmgyum@¥ﬂmﬁéﬂﬁﬁﬁﬁﬂmgh therapy is a an

aﬁrstthmfcﬂep it Spf Obe IBAREERE ?“’?ﬁ“?‘“‘é&ﬁ‘%iﬁﬁver Y

dﬁ 1&5@@@@&@@1“&@&.@@ t ingluggs one or more
I'n who i's suscepti b&! @e@glor of BMRldMhent
other comonh:kuscﬁd fsr tgating EevengRg 3y a Kit wt

ofAlzheL%e;%i %fl rst hlg;g% 3 b) %}gl@g?nﬁform&mplent

[0014a] lup ﬁg&%uﬂl&g a pbvRies e ﬁkﬂﬂbﬁmﬂ:ﬁiﬂt @miphsitiofompiping: (g) first
secon

her apy t hat. l.ud % & Ot her
therapy corfBE Ry 8 FcIPERdG Qéalil ﬁ%?‘ggfﬂé%m ing and/ or

del ayi ng the onset and/or devel opnent of Al zheiner's
AS i)\—Tstructions for use in the
»revestlon sl owi ng the progression or
) orset and/ or devel opnent of Al zheiner's
dlsease LOOlEﬁ]In one aspect, there is provided a
kit conprising: (a) first therapy conprising a
hydr ogenated pyrido (4,3-b) indole of the formula A
vﬂmr wherein: Rl is a lower alkyl or arallcyl; R2is
BlIhydrogen aral kyl or substituted heteroaral kyl; and
- R3 is hydrogen, |ower alkyl or halo. or
arnaceutlc 1y ptabl e salt thereof, (b) a
é%ﬁ ‘Wﬁéﬁﬁ@?raggﬁgﬁlsing'another conpound which is
an acetyl chol i nesterase inhibitor or NVDA receptor
ant agoni st or pharnaceutlcally accept abl e salt
RAés Bedropdt, aralkylswrsybsitged helZo @ﬁ&yg enting and/ or
del ayi ng the onset and/or devel opment of Al zheiner's
di sease and (c) instructions for use of in the
f@ﬂ Mestich Do haAd.om ng the progression or-
?@L gé%hgﬁgns§¥yand/or devel opnent of Al zheiner's
dlsease I'n various enbodi nents, the second

or pharmaceutically acceptable salt thereof, (b) 2 second therapy comprising another
compound or pbarmaceutically acceptable salt: thereof that is useful for treating,

preventing and/or dclamg the onset and/or development of Alzheimer's disease and
which is an acetylchohnesterase mlnbltor or NMDA receptor antagomst and (¢) a
pharmaceutically acceptable carrier. '
In another aspect, there is provided a phannaceutical composition comprising;

(a)  afirst therapy comprising 2,8-dimethyl-5-(2-(6-methyl-3-
pysidylethyD)-2.3 4,5-tetrahydro-1H-pyrido[4,3-bJindole, or a pharmaceutically

acéeptable salt thereof;
b a second therapy comprising donepezil, or a pharmaceut:cally

‘acceptable salt thereof; and
(c) a phaxmaceuﬁcally acceptable carrier. In vanous

the second therapy includes a compound that increases the amount or activity
a butyrylcholinesterase inhibitor or an

embodiments,
of acetylcholine (e.g., an acetylcholinesterase inhibitor,
6



therapy includes a conpound that increases the anount
or activity of acetylcholine (e.g., an
acetyl cholinesterase inhibitor, a

TS T ! IO iS00
peptide %ﬁ{nﬁ %lfagﬁé 2 FDELIHiIbAS: B PPIEOghibitorditbfdLhife adsse a

I tor, a PDE4 inhibitor, a nonoani ne o‘?i dase
inhibitor, a MG proteing 2 yEpitc growtb fastoraa HH privatoy adhf mr9stor, a

| F.activator,..a HP. - AR Bkt
L et U i e
agonist G inABNFnAGeNItGofan AVBAagpe gintaante roepwr, agkrcdonin 5-HT1A
_ AVPA-type gl utamate receptor a.%enot g%ﬁrgghplAcm. a
receptor RSt HFTRIgRR L4 FeCePIUABEDRH & IR P’é‘&é@ XRPRL R

neuronaﬁ_;-%%%tajc In® cith RO 3R JALRGEP S T T AR S agodst N ih gl

pe cal ci um channel nodul ator, a 5-HT4 recept oLe,
18

inflammagenageht. Iovagousembiodimentsa theetydrageraiednyridp (.38 dig

amevo? TS0 T e BSTOPBISHE BBAC foh obeple
NMDA Rcbfi6Pintaghiiel @ NanehdRahadsremtadtiicnts, thhembiDAL the first

receptor antagonist js menda. |I.n sope .enbodi nent
thcapy, sobans AheraBt O WG SPFPEES PREH ) PHE-CBEDTE ChBPRpy e

amount & ackiPfy Gpé}steégft%gnﬁa QERRY ark Sctiity MBLetySdbblindieesnt of 0

I'ncrease the amount or activity of acetylcholine, .. ¢
butyryichelihesteraas) izzedsy An gotiyity oif am aestyickalige Fecertpr Fetee g} ackvity o
outyrl choli nester g Ecpqﬁgirg&{cgﬂﬁfan%t £
a-"‘NI‘m%t i SR %célep 8?@%%@1?&% activity of an N?\/DA
amyloidrp@déﬁ@,g@ﬁuceﬁgduﬁ}ﬂ tyarfh aam:&s\/cmm?m radlucg:yaclawm A monoamine
. peptide, reduce the a ny1.0i r
oxidase gairense iy pEAGIOr ZORBRED g RO otioeE ATy o St of
W BioR8n@¥isd a8 ctivi T a3HE, AlduCiniaciiviy affa HiDmmoly! 4-
atrophlo a.V%GE protein, réc?ggse an_activity or .amount Oft ¢
hydroxyleses, insrriase gy asivity prament of g AdRe INgFFasAn AFPYYY By argpunt 0
IR, reduce.. LA RarihiE rd2ERbY bn activity of a
an AD 1%’2&"?%‘&3&‘1 agtslgig,'@fncr éﬁzaé'gggln acti Vi_tlgt %r cgeﬁsoeuarﬁit o?lt};i%
serotoniABNET 1 A ReEgas ecdune ag bitivity pf or seagtorin f AGEceRier, ABIFase an

' . tivit f At
oSSR PSSt SodEds Ry BB B
“channel [iREH£ a8 AciGly ofial YHTH récepdr,afeortase thiamame pf ipflammation

i ncrease an actiyvity of, ni cot.i ni.c.al pha-7 r.ecept or
and/or havsoRnarepraisctivecafest éx,é’»d?hl 1 el Ay I‘ﬁ%%’“’c"&f"&? one or -
DRGHvitie ﬁ&%@' By Bleas bi MiduY 10%, 2053074 40%C 8P060%, 70%,
more Ofg{é%ggrlgcgjsvéuétsﬁe m§3u}r,1t gf i nfl ammat| on and/ or have a _,
80%, 90Bie 96 YpIrdeY: aswemphfad o theeoesPAnARE Sy nPem| 1 theesams Subipg]

i sonme_enbodi nen RVIRA .
prior o g pyoper kB pdBbe sQhpo B SR bly B oshins
the comiR8ion/B8apR 0 soRR%mISHmans, H0MM@nasf thofiystiberspy.dhe spsond

- correspondi S tomin the sane subj j :
therapy BiasERBRPL P HENRA PR AP HEED! PaRpiar aofied HerkRuic
ot her subjects not receiving the conbination therapy.
I n sone enbodi nents, the anmount of the first therapy,
the second therapy or the conbined therapy is an
amount sufficient to produce a desired therapeutic
outcone (e.g., reducing the severity or duration of,
stabilizing the severity of or elimnating one or
nore synptons of Al zheiner's disease). |In various
enbodi nents, the anount ofgthe first therapy, the
second therapy, or the conbined therapy is a an
anount sufficient to prevent or reduce the severity
of one or nore future synptons of Al zheiner's disease
when admi nistered to an individual who is susceptible
and/ or who nmay devel op Al zheinmer's di sease. [0015blln
one aspect, there is provided a product conprising:
(a) a first therapy conprising 2,8-dinmethyl-5-(2-(6-
nmet hyl - 3- pyridyl)ethyl)-2,3,4,5-tetrahydro-| H pyri do[
4,3-b]indol e, or a pharnmaceutically acceptable salt




to one or nore. {0018} Unl ess clearly indicated
otherwi se, "an individual" as used herein intends a
manmal , i ncluding but not limted to a human. The

i ndi vi dual may be a human who has been di agnosed wth

"~ or is suspecte avi LaBzise tesendiey off be
outcome; g@%@&@%ﬁ&?%‘g&fgﬁ)&% %?E)b(ﬁ?giﬂtﬁ%_one or ,(r)rft];re "
climinatby ¥R SFfoRSyapiehed Alzhtima’s Hisease). 15 vaRiais smbodimeats, the

ndi vi dual may be a man has..
amount offshe e hepercibe secoa St e DRI hUPRLS o2 amonnt
suﬁicie%gprlgﬁ%lt Qf%ﬂ% sév%ﬁﬂoﬁﬁﬂ)r\bhidﬂ ofbrehe inioee fisurd speptems of

be "a human who is geneti caldl@/_“%r
Alzheimef @kyiss o/hp adininsred ta an indiyiduabvigyis AFSFARHbIGAD 0 may
di sease, rn one variation, the individual is a human
develop ffizhemer’s en di agnosed with and/or is not
- considered at risk for devel opi ng Huntington's
[0015] Dlickeads adit vetbi(i)zdpsiteertry thatn one variation, the

i ndividual is a human 0esg N : bt
includs onpat HAE- S BEPAPERIS e LBTAG ChPL s Bty 'ﬁzeb%h slts
2008/ L3 64 encile ethemnmimpoancbusafub for-tleating,
thereof, éﬁ?gg%glé?%gggn |t'iQ%E associ ated w t he, aégslegs% d (iii)
preventify s delayinglthaonied srd/errdeyplgpmer FRSE'S and (11
. .deterioratiagn of th At ' i @ggmlyrdla' th
msm‘{fﬁlf%"p‘é%i'%}heﬁeagﬂ -geglégﬁ’l%égglcﬂﬁease in vveeiséur]]% ’
onset andIBEddvRiohbRentsh Bheimefusisubsar and fatty cells) or a
conbi nation thereof [0019] As used herein, "treatnent"
[0015a] ©F txﬁe&{éd agﬁ'ec't,lsthafe approviddd 4 dait omnaﬂwgiggabéﬁétf theragy
. or desired results i ncludi [ nesults. For
compn%&@ga@é%e {eﬁtﬂygdlor%g’nl%)ﬁ%%‘?g ggnméﬁgiﬂlgﬁ or desired
clinical results i nclude, but are not limted to, one

RS pre_of the4el]ovi’ng: inhibiting or suppressing
@ | oi d pl aques, reducing, renoving,
wl eary ] ot pl aques, inproving cognition or
reversing gognitive -decline, sequestering soluble AP
‘pepti de ci¥cul #2ing in biological fluids, reducing
Afi peptide (including soluble and deposited) in a
tissue (e.g., the brain), inhibiting and/ or reducing
whereimccunul ati on of AP peptide in the brain, inhibiting
and/ or reducing toxic effects of AP peptide in a
“tissue (e.g., the _brain), decreasing brain atrophy,
Eé&wehﬁﬁﬁgﬂﬂﬂéﬂéﬁﬂhﬁﬁe synptons resulting fromthe
di sease (e.g., abnormalities of nenory, problem

9l ving, |an e, G ltﬁm t] iSogRat i al
%e}sclg' T aﬁ%g@gr%rﬂlgan grﬂegegﬁaw gr, inability to
care for oneself), increasing the quality of.life,

B r}S%; | srdaﬁﬁf] &hatne or nore ot her nedications
geggw re%éétgbic??eat he di sease, del aying the
progression of the disease, altering the under]lying

-or ﬁhanﬂhé&;ﬁ%ﬂlp beepssblandtt ahereof (b2 sepridothexspy | CORFTIHNGS another

survival. In sone enbodi nents,.. the [ ' .
compouneviily s anRRsd ChARDSURFEIE PO oh AP A D8 ptasopist o
harmadRegh hed o NGB8 idhssTas for Mitafibg, | mestit® and/or
P : : %BQS@I(S 70, 80, lsgp, or _SIJS% co_g’ ;gr_ed tomf
delaying B deer eapondévedosmapt efviizheirner'ssdisase iy o dnsFurens tor

to treatnment or conpared to the correspondi ng synptom’
use of jn other subjects not receiving the conbination

. t herapy. [0020] LA e hidthe oyt kadeent
mthem&!f;ﬁﬁ ﬁ’a"%@?o 5 %’%%Seeﬁégﬁg&%%ng%ers, Ei nder, sl ow,
developrh@htdrdal- Btk dseasd/ RIvafioad eobeiimients | thpseeatd of t he
di sease and/or slow ng the progression or altering
t he underlying di sease process and/or course once it
has devel oped. This delay £an be of varying |engths
of tinme, depending on the history of the disease
and/ or individual being treated. As is evident to one
skilled in the art, a sufficient or significant delay
can, in effect, enconpass prevention, in that the




[ 0021] As used herein, an "at risk" individual is an
i ndi vidual who is at risk of devel opnent of

Al zhei ner's di.sease. An individual "at risk"™ may or
may not have detectabl e di sease, and may or nmay not
have di spl ayed detectabl e di sease prior to the
treat ment net hods descri bed herein.. "At_.risk" ?

| en {Jt es
therapy idvhidena comptiuni dheh increasesdhreampuntar &tix iy ebaqelirhofiagle.g. an

factors, .whi.ch ar <
scetylols et SO, GEVEBLRLie e AR of b alchfitholins recoptor
agonist)ihﬁ‘ﬂil\?ﬂbﬂ Waeplopmitighnimemndnhibborefafytdik 48 peptide o apwinid plaque,

as a higher probability of devel opi.ng. Al# .
a PDESinigbiscs KRR Ion DR POaT P RBG & Yok Prte &
trophic %%&h?fagé} 2 TIPS BvitbS K HIRGHAYISt-hytebitkees inhibitar, an aod-

I'mted to, age, sex, race, diet, history of Erez&gu§o ¢
apoptotiicemased, wr ADBFoagontst o walaesEr ARNE @geust ¢y apglpg,@n activator o

an AMﬁeﬁg(Bgyg g}ugg%ﬁq‘%‘eﬂ%cfcg:{%), a%&'a%nﬂae‘s—%g* 1ANScerf?AebiM & SRFRAIAIA

_ tal's at risk for zhei mer' s _di sease
receptor dtdgBslist, a Bicgtinic blphad tesploTgewibtar hersanahhdyPriAkcium channel

experienced the disease, those ISk, |.S:
modulsgs oy Wi RGBT SHRRISaT &5 B gREPT A0y pefhc S *é%@
B SRafeIN P@s3-b) indole esdinebon; theaacktybbdlinastorase
embOdll?glEtg’%flhysiégﬁal F%\Bkgtlir ot ei n) resent, in bl ood pl
T Apepp R fpmenda.
inhibitoailisdﬂrémpfleék o, 5 Rarrdyne) &IE‘K%B)A ﬁ“-&‘;??l dt
¢li.ni.ca ' : ' Ing. 1hS SRon®thg tHaaymdined
In So@eﬁl@@%&?&‘??‘lﬁl ¢a &ﬁ%ﬁ%g% cti o'r)c?%f cTalij}ri]i cal "
therapy ¥ dih@iowt aficérego hﬁr?sdaas eahount qrlagiviey ofizgetichelipe. ;uce an
.. proteins," ure i ci . | . r
v B SR o P Bo B S  rd pl
acetylc}%lﬁﬁé FecBiftors FRLbe an 4RNRY € 2T RIMIRA Sedaptor, irsdoct en activity of an
~Al zhei ner"s di sease Jngludegﬁéégtloas in tge Ag PDES or
amylm@%&_e?ptﬁarfﬁdfﬂlt%ﬁ g"‘f‘ﬁ:‘lf) g&? qﬁc&l)ﬁoge Fiﬁ;ﬁaz;y;ncﬁ VEGE
Ll i Fifind &liGdk! Ac 2B : udtof a
PDE4, W%ﬁf?%a%ﬁ é?ﬁgﬁst regiectiyely ﬁbrgy, Trends . .
protein, Meteaas aih activl® of Bzhognt of gamphicareiin fagek CEeags anr?Cé‘P(;g’%a
tations in the presenjlin e vactividy & ank f
HIF, redist g i o A0 iy SRR ofchctn acily & aritl of an
ADNP, Res€ RoAtis e bohmoiud of aod AGPNRtimseass ek eqtiydty of

used herein, a "c oupd that. i :
SRR e b O TR S S
a serotdrBf | R3&RPtok, NcrkA¥ah apfiviosf aitotingd alpieel sceiiol, modulate an
such as an acetyl chofinesterase inhibitor, an-
- acetyl choline receptor agonist, or a conpound that
pronotes the rel ease of acetylcholine. In sone
enbodi nents, the conpound increases the |evel or
activity of acetylcholine by at |east or about 10%
20% 30% 40% 50% 60% 70% 80% 90% 100% 150%
200% 300% 400% 500% or nore as conpared to the WO
2008/ 051599PCT/ US2007/ 022645 correspondi ng | evel or
activity in the sanme subject prior to treatnent or
conpared to the corresponding level or activity in
ot her subjects not receiving the conbination therapy.
[ 0023] As used herein, an "acetyl cholinesterase
inhibitor" is a conpound that reduces or elimnates
an activity of an acetylcholinesterase ("AChE"), such
as the hydrolysis of the neurotransmtter
acetylcholine into choline and acetic acid. The
hydrol ysis of acetylcholi?e is necessary to allow a
cholinergic neuron to return to its resting state
after activation. In sone enbodi nents, the AChE
I nhi bitor reduces an activity of an
acetyl cholinesterase by at |east or about 10% 20%
30% 40% 50% 60% 70% 80% 90% 95% or 100% as
-conpared to the corresponding activity in the same
subject prior to treatnment or conpared to the
corresponding activity in other subjects not




WO 2008/ 051599PCT/ US2007/ 022645 effects.
M crodi al ysis studies indicate that TG 1734 enhances
the rel ease of acetyl choI ine fromthe cortex.

[ 0026] As used herein, a "NVDA receptor an ni st |s
activity afémam cherd wheneb rln@aﬁ‘ﬁﬂﬁé’tg %%%g%a

: an N net hyl - D aspart at mﬁbﬁﬁeﬂ
decreasé tha SWPHHI0 hon aF' é Pt ar?g{og&%k/%é efféggg%]or S
death). snOﬁad ab% JAt2BRE 6r AL dfitBese aethies clmggﬁl ]w:atd@st oFtRbeut

receptor anta on| st C ,
10%, 209%, wv?uwsams,asmm/gq D4, Do 85 0 bs &d @mm b
’ recept or one._e 26 e
comespaniiaRganPom B R er s T B S el

ctlve site of an .
correspdridigl¥ to&?mgatheraubjemﬂmngreguw@g fhsrcoggp %&gﬂgﬁd}nﬁm

gl ycine) or binds to, an all osferi t itened th is
embodimens shermouphef ’ihﬁ%é? tAheTRRh ﬂﬁeﬁecwgl g tt%}g X ﬂ%rhor ece pt or Y

geRiit outcomsey(elzs ednginggh seyegty or
anmOWF%@g?gﬁ%P%qcigggﬁm?n%odl ments, t I:e ;nt a@gg#g&h imer’s

duratior éfistaldliziagtha useveintl’ of, o HRIMANRRORES TG TITRIO
dlsease)g fgn/eb"“t %189 éh‘p %%dpuﬁpc@ th@ﬁ%l theRp, thDSromDMerali) r the

TR G ared to the correspondin tIVI%
combmécﬂ;héﬁa By R andunesiffipichnto prevent waedven eé?" &
e correspondi ng_.acti vag epe%rt &@,1 QRab is
future symptomsiof lahpines TAIFSIAT W ?ﬁH@P’g[ ar y NVDA

ceptor AR §d%%flant|ne Nanmenda( r
Suscep Eﬁ 8{5’ ore?gﬂ&ﬁhra(r) glgl d by Men, Akgtinol(r)( )

sol d by Men, Ebi xa(r) sold by Lundpeck Ner anexa
[0015b]( For eﬁi ohaQ&iJectAm}mrt adi previdaps (ngﬂglm pmErs mgmff?ls Birst

phos L& \/)), Dextrorphan, Ketam ne,
therapy G gif g’ F'ZoCl ne) ,eglé’hencycl i di ne, Riluzole and

. [g%mq maj.@an-eifﬁlydrcsiﬂbmmsﬂpé‘l wbli lan%")@ane is
methy‘éi@ﬁdr%%)t% rom t hat of l\glga@? but é%
pharmapbaticatly eﬁ@?tabﬁ sajt tharaos. a Ed 2 é‘ll%nsg
i nhi bitor gggﬁ f-de or anylo
dm“?ﬁakﬂhﬁﬁkm@a Egﬁﬁgﬁﬁgs : ré%ﬁ%gs or elimnates the
1,05 RBinb@Rd Pregratiod furanmlmomr soreRnts u%@flsﬂmamem’
reduces or eI|n1nates t e for tIOQ i&ﬁ?ﬁ Pﬁgg
prevenmn,elqwmgwﬂ'teégoﬁﬁsﬁe%llmi yHE Gt & pepti de or
id plague, reduces or elimnates an interaction
Adﬂxmag¥ 8ﬁ§F with a protein involved in AP oligoner
formation, reduces or -.elimnates the formation of
anyl oi d plaques (e.g., anyloid plaques in the brain),
i ncreases or pronotes the clearance of anyloid
pl aques (e.g., anyloid plaques in the brain), binds
to anyloid plaques (e.g., anyloid plaques in the
brain), stinulates or increases an inmmune response
agai nst p-anyloid peptide, reduces or elimnates the
arayl oi d cascade and/or reduces or elimnates AB
pepti de-i nduced toxicity or cell death. In sone
. enbodi nents, the conpound reduces the anmount of
13- APP, Ap42, anyloid plaque (e.g., anyloid plagque in
‘the brain), AB peptide-induced toxicity .or cell death
by at |east or about 10% 20% 30% 40% 50% 60%
70% 80% 90% 95% or 100% as conpared to the
correspondi ng anount in the sanme subject prior to
treatnment or conpared to the correspondi ng amount in
ot her subjects not receiving the comnbination therapy.
Exenpl ary conpounds i ncl ude 3-am no-1I -propanesul fonic
acid (Tram prosate, Al zhenedTM WO
20081051599PCT/U82007/022645 by Neurochem (CGervais et
al ., "Targeting soluble Abeta peptide wth
Tram prosate for the treat fent of brain anyl oi dosi s
-Neur obi ol Aging, May 1, 2006), PosiphenTh (Axonyx),
Flurizan (Myriad), Kiacta or Fibrillex (NC 503,
Eprodi sat e di sodi um sodi unil, 3- propanedi sul fonat e,
1, 3- propanedi sul phoni¢c acid, 1,3-PDS), PBT-2 (Prana),



reduces or elinmnates an activity of a nonoanine
oxi dase, such as the deam nation of a nobnoani ne
neurotransmtter. These inhibitors preferably reduce
or prevent the breakdown of nonoam ne
neurotransmtters. There are two isofornms of
nmonoam ne oxi dase, MAO A and MAC-B. MAO A

[0016] TR dﬁsfcﬁ)';lﬁws@f)ﬂo%d&eﬁ%me eSm R RbdRbed RleAloadlb, |

renal 1 ne and noradrenaline. MAO-B pre erentlally !
more: hydﬂi)%é&{ﬁtéﬁ%} do MIEBYingblkY hadbieornsre btharceniymmessor therapxes
DOopam ne is equal IMeam nated b %ﬁr} E‘%/‘E'i’} %PS
useful forarepfing, PAsventing apdor 4rlaying the qust gedler deyelgpppryiof plefeimer's
Dietflr iR thERAk: Ras ks dRMiicaRt 238%
dlseas")f%? %ggo‘g}gq%g i e 26081051599PCT/ US2007/ 022645
use for mat@FactBO6h2 BONGanenl) or 100% as conpared to the
' corresponding activity in the sane subject prior to
treat nent FESPPOdERgTERt I Vity
i n other su Jec S nggzrece?g?ﬁgf{ﬁg conbi nat i on
t herapy. An exenpl ary nonoam ne oxi dase inhibitor is

Definitiors- (Nmet hyl - N- pr opar gyami nonet hyl ) - 8- hydr oxyqui 110l i ne
, also referred to as NBO Thi s conpound is a

oo Bl o 8 it ot

moneo”ﬁ&gr opr ot ect ive iron chel ator- m)noam ne oxi dase
|nh|b|tor drugs for neurodegeneratlve di seases:- in

itro studies_on OX|d@nt o eventi f-
0018 || Pilssreehaones AREROR SR s N s
mammal, in@ﬂkﬂﬂ bt hﬂnféjﬁ% 26heah, THORiWhial Sy b¢ 4 GBman’ @ho has
her exenp ary nDnoanlne ox| dase |nh|2btors |£ﬁ%gg%£a ,

been d:agnomm oxia supegimhephaning Akgherems St AQF HIFRL

human whp VRDEL X one R E 28 bms | Wk ADREH) disease. The
ranyfcypronlne nmat e sel egiline (Selegiline,

individual Elaﬁrenrawu)nan evidnEs 2 mithdrod ebnqrpnkg«mazssqclﬁtngmﬂl \4lgheimer’s

e o BASER BB et Gl PRIt e

human whb 1Y #2n8fidall¢ r oﬁaﬁhsapreaapmeﬂao d%pl@mxmw-: disehse. In

onevanm@pdgg Awggmpgve nonoqwggg hdaﬁg |nh|b|§h %k)lsnm

conmdcredezﬁ gﬁf( s !dediogiRl Hulhanbirs fd%ébﬁor(sbf%}:renizﬁ Iﬂ”aﬁmfxar&tlon the
G- protein or fragnent thereof, such as a X protein

mdmdualumhmn@suhq dpes mothaYERCORBIONIFIPRIERER] 285PCh ragieLr
single, 8 exon, VEG- gene or honol og thereof. The
different VEGF splice variants are referred to by the
nunber of amino acids they contain. In humans, the
I soforms are VEGF121, VEGF145, VEGF165, VEGF189 and
VEGF206; the rodent orthol ogs of these proteins
contain one | ess am no acid. These proteins differ by
the presence or absence of short C-term nal domains
encoded by exons 6a, 6b and 7 -of the VEGF gene. These
domai ns have inportant functional. consequences for
the VEGF splice variants as they nediate interactions
wi th heparan sul fate proteogl ycans and neuropilin
co-receptors on the cell surface, enhancing their
ability to bind and activate the VEG- signaling
receptors. VEGF exerts neuroprotective effects via
its cell surface receptor Flk-1. Flk-1 activates PI 3
ki nase/ AKT and ERIC to exert a neuroprotective effect
(Matsuzalci et at , "Vas®a ar endothelial growth
factor rescues hi ppocanpal neurons from
gl ut amat e-i nduced toxicity: signal transduction
cascades," FASEB J, 2001 May; 15(7):1218-20). In
vari ous enbodi nents, the am no acid sequence of the
VEGF protein or protein fragnment is at |east or about
50% 60% 70% 80% 90% 95% or 100% i dentical to
that of the corresponding region of a human VEG-
protein. In sone enbodi nents, the VEGF fragnent



conmbi nation therapy. [0033] As used herein, by "HF
prolyl 4-hydroxylase inhibitor' is nmeant a conpound
reduces or elimnates an activity of acihdhuE2e07/022645
wo%ﬁb%{o%s%ﬂ_ hydr oxyl ase. The al pha subunit of HF-1is a
target for prolyl hydroxylation by HF |
does nophave yinohyidk reptcaing confition asvesdaed pitythe agingmgocssy (fpcheas loss

. ,.for degradation t he I Qi ol X.
e T e e
associaf@§ Hbatddsy inofeighttdub the ldydth 4f nyshulax yhdafatry bsilshor 4 emshination

about 10% 20% 30% 40% 50% 60% 70% 80% 90%
thereof95% or 100% as conpared to the corresponding activity
in the sane subject prior to treatnent or conpared to
(0019] t N AGQELARRGA JeRBinRAE of Hir¥ating” Blah approadh fecstaaining beneficial
recel ving the conbination therapy, [0034]As usgtd ial
or desirbdresilts, indydingelinical gesplto i pwgﬁﬁns inyerjign heneficial or

. .C und..t h : i i nat iree brlhibitin
desied g R e B B e oe 2
or suppEbegihfithé dorgnatiomefurnylaid phejuks, delating ramphiag.iar gleating amyloid

N N T e
circulatfiTH BloRshidapfibide, re@icisAPpetitide (inabdingsstbie amd ddpesizd)in a

. subj ect prlorto treatnent or conpare ébo tt:?fgt. the brai
tissue (¢ the dpmilinhipiting Fodiu sedicng SERABIRSD Of B PP the bran,
oL eCed Vi . o the brain), d .
hiviciyg 8 ool FEEBRAC)H ITniplet BB ispul e, the hron), decrepsing

brain atréihly] deitcfeysiﬂgpmmeml n r_elsaup'sm\ts o¢selting \ﬁ@nptglgd'ﬁme (PONP)

agoni or ana iS. nt a c .
abnormg G GHIEIogh PERATD F0Ly 6t ARk AR e PRl FERAARE.
judgmeaf&liidr bk ik Sindbifltyl t8lcadebr oRstifrintredsingtthaquatiasof life,

neuroprotective activity. |n some. eppodi n%gts, th(ge .
decreasingtho dorg of ey @ABeS offier giedicgtqny reirs ARG IS53se; glayne

LassUI0 AN 1 mOKe udeMyime Aea Q¥ocedsQiHa/oB B3arse) @ik/or
the pmgﬁf@é)" ‘5#5‘%%}? @56%%){&% % 40(1‘)%%”1%500_%4 %r nor e, as )
prolong‘imgbrpnvifai. fio sm?embndixas:p@nhﬁ eagnbiration ﬂwgangei%rg the pRyerity of

Supbj ec rror r I :ﬁ:sg 5% 1 , 30, 40, 50, 60,
one or {Igre WEP %ﬁocéagﬁ Wﬁ?%ﬁﬁ%e Rer su%j&g'cltes not
70, 80,%%0@695%1@miﬂ%ﬁ3dﬁ0 i} d_maﬁcbpmn_d'glg eympipm ih me;/sam;:@u@ect prior to

enmpbodi nent s, the am nq. aci d _sequepce .
treatmeag oF FOSIPEE 14 IO E TN GnE FEIRP TGP OBL TP o5 n8 4t
combimatldh 1%y, 95% or 100% i dentical to that of the

correspondi ng re?i on of a human ADNP. In sone P
[0020] enb okt wred hereint Tlelaxings develepmaent 6f Alzheimsy s dispasg misansip defer,

- der £AS L OF: SRoHS &efle hd/8PGowing th

binder, Y. iraﬁrgu%a’éﬁ%en%%% ?’8% reod%wgea{olzrﬁ i 5 )[S@lﬁ Sgs R oADNP and )

L T T APt e S AP

. 9 N 0 Of, . 0 Of ..an agtlvlt :

This delgst 2805 Oh HETREEATIEDS o Hich SRORBIE %&S%ésﬁ% é’?ﬁh“@tﬁﬁﬁe andfor

individ?%e thesiteALAI R vidhd 8dhe siléEiR thesarf siufficieanarsignificant delay
ormulat ed ei ght am no_acj d_neur opr ot ect ve gﬁptd.de A

can, maﬁatto@cgmpﬁ@mveqmggq%t tb%@glvp@agqlq?s ngj develop tie disease.

1 BSEd ot ¥ t Shéraiicasd 186 hRthodAhdNFduces
metho%g%%id\éla%ér&gg%?%gmQlfgLSHn{ganyr a conpound that increases
probabilfty bf disezse develpticnt inya givendimeonme andipredigss g of the disease
. ddentified as a glial.deriV : ilizi
ina B IRBFBEED SoRB YT vf e s AEveRid, bR gREbiling one o
more sYRPRAHEsulthiprRan 6% dstagq gy abyoroilitas oADmoky patbldne sdving,

or about 10% 20%. 30% .40%, 50% 0/% 70% ‘Sﬁ%ity?oogé’re for
language galpulationyisuengyal SETSR AL BFOSHGN SF PHETS 48
onesel@.o R &Hnd&aﬁsédaear&%fcsﬁmﬁdd B clafital Viulliys, uSink A Stasisitally

ubject prior to freatnment or conpared to the
corresponding activity in gther subjects not

recei ving the conbination therapy. In various

enbodi ments, the am no acid sequence of the ADNF

agoni st or analog is at |east or about 50% 60% 70%

80% 90% 95% or 100% | den? i cal to _t_hay of the



100371As used herein, by "activator or positive
modul at or of an AMPA-type glutamate receptor” is
. conpound that increases an acti Vit Ypcqfusdf 22645
W"Zﬁ?%&%@"pe glutamate receptor In some embodinents, the
activator increases an activity of an AVPA-type _
significghtuingibed &f snaecmt Atzhbinea's disesss e wlopaizntitant@Hetepi@ble using

sandaretieR RobTBUSER T S sgEFA ISP G, Pospbieiow

neuroim4pg dASQH aﬁ&g%ﬁ%rof MR oflspetifidpadieids inahd fegum or
corr espondl ng acti vi éiy in the sane subj ect r [ odgl.b
cerebrospinal tfhwichte. o amydmip aertigics @ hra).cOMPEE P‘H@ g
a%ggf ARG ecPRIRAL 1D that
magnet %es%‘ﬁgfure ‘%@Q@ tci%e)y)gﬁgﬁg}ft &%16 ( PR )} arlg gression
may beeieiniby mrdyteptabhe tand mclmﬂdm@tmclme,dﬁcmcwwdmnﬁ%tpe
gI ut arrat e receptor. [00381As used herein, by
ser t oni 5- HTlA e i v .
0021555 K SR A B B s o
develop'inéﬂ? 3ﬂﬁfzﬁéiﬁﬁf’§ﬁlsedsﬂ aqindieidhg datrm;h’f m,ay bhmayg nmhaumdbtectable

dlseaselbz;u%;[?%scggggnr@? ﬁ%\;ﬁ\éﬁp}f gf%igtg%a le étg%sg B,W to %éo}sre%%ﬁg fethods
dcscancp %relﬁo%l\t g&(%deé&gs/ﬂlat]aﬁ%wﬁgﬁ%hs SR mAO Beallel 91% fctors,

re as conpared to the corresponding activity in the

which aﬂramasmtl]leepmarmtcm that gorrelate witbrievalepresatpld eheipsr s ﬁ’éease
di t
e RRRREL D A PR SV el o i

Alzheuﬁ&afmlﬁdase%ﬁﬂin mividial aithelf A;ese(aﬂa fpctoxﬂs}n"ﬁhesé(apk fab‘a]rs ingude,

an ex ary serotonin.5-HT1A rece oni st at
but are PSR B TS B4, Sty HEPFEOGN ARG FRF G of Prbursor
diseasel %Qx%@tl @3., Heredidiey ﬁnﬁde@ﬁonssﬁfd%omrﬁndn&l eQeBRkOIndividuals at
tagoni st' 1s neant a corrpound t hat reduces or

risk foroAlzbemar discee Mehidos &g, tBpseaxiag sldHeH Wha bavscaperisnced the

t
S DRI e B o
with po’%ﬁ% ré30Bs mlhﬂ%ocﬁﬂ%fmﬁﬁ%wgﬁ@ﬁng B0i%ins 9tesent dEblood plm/gnd/or

o S5 SRS, B STERAT BE  dly me

et al., “CUiBSRRAAhA Pred@ictibN bf Miridal mﬂhemleﬁ’@ fdja@ﬁéﬁs taeéd on plasma
recei ving the conbination therap

signaliegprotgings i¥asure Hirdicins, prolihed 91741“?&{@&%}4 gﬁ%&g‘ﬁﬂl iggividuals
expene?:cxﬂgﬁ 168 OE&% dpa&ll dnYel SG%Ifeanmaﬁce?se&fosﬁ For ALK ECEMEQEe

ng site for aligand) or binds to an
includeahlitasdrsii rm d:uesﬂkRFGgamn peniéculaziyeputations Fhpositiondi A eud pasitions 670

and 67D T }o b P RERL AR Sy R O re BRLAGR ity P FAbri®

Neuro.s‘c[ VZQ)VI@MSJ b7, Deited afiriens 6fSE§k-a8e313utaﬁ\$‘tetdil)hell:Sesamhn genes (e.g.,
selective serotonin | Ar gr amg%gomlst

ST or gy AsARAALAIS. (7B CHFAT Ol UE B agh D e A

and/or%@x‘bh’élé‘rﬁﬁé' ne in the hi ppocanpus and possesses

n|t|ve enhanci ng properti es. [0040]As used herein,

by ‘nicotinic alpha-7r ecePt or agonist" is neant _a

[0022] conpdviritged hrreini #cqompoand Hat inererses thy agount gpesiymic

,acetylcﬁl)i%a 1 mEdnE § %rﬁ?ouﬂd%ﬁ%ea@gg%ﬁg 1eNEY; §mt1‘fitﬁ%f GRTAOHIDHe, such
reases an activit a nicotinic al pha-7 receptor

as an ah@tylahoﬂnesa&‘aseonhlhbwan daiciRbgs regeptyr ap0gist. SOBFONEEYR th

oot A S e AR AR P e

level oﬁﬁd@iﬁ‘nﬁ ubdto‘égrilchlarm@by hiCedst @;edbﬁﬁmlt()%; rZO%;J BQRAr 4o t iﬁ)% 166%, 70%,
spond gatvty [ W ectsno(lg1
80%, 9Pk éﬂwnlgi% 00 BAGYAA00 . & r'awm%% CRmRBET e
conpound i ncludes MEM 3454 (Menory Pharma), which is
a partial agonist of the ri'bcoti ni c al pha-7 receptor.

)

(D.—



WD 2008/ 051599PCT/ US2097/ 022645 [ 0041] As used herein,

by "neuronal L-type cal cium channel nodul ator" is
wo'YERRE1s8e conmpound that increases or decreasegTAS2007/022645

activity of a neuronal L-type calciumchannel. In

some enbodi nents, the conpound alters an actia\éiﬁéty of
correspendireieval at adtivity frethe gares sibjeshipiiido Tgsfment of gfup 0 the

correspg hout le%eg (g% ; c%g%% 6}‘5’ 83%&@09)%%8 8&:{%?8%2% tng Q((r))%lr)iggtg%n tHEkpy.

conpared to the corresponding activity i-n the sane
[0023] Subj a6 tisqdrhetrin, o “bretAthubingstapase ey torex atcomppyand that reduces

~ correspondi ng activity in other ject .
o e HE b S LA VAR i of e
neurotrERARR Ak 1B1ine ffio MiVind ARBadelb Aty TR ey sis $fiDéR]chsline
used herein, by "5-HT4 receptor agonise is nmeant. a
is necesswNIQUHIY & PRAIINFIEY REFEW0 FFURCEP {1y reﬁwwt%aﬁg Feypjon. In
some ﬁﬁ&ﬁﬁ%ﬁ& .'t{lé! RC?E qﬁgﬁ%?ﬁu@&%%cﬁﬁ%fﬁﬁ AROHBKhlinBREBRIT St
Ity of a 5-HI4

an activ receptor by at |east or about
Icast or k080t 129098 030%0,A0%, 55%%50%0%%,‘,&9% 98R5% ovd 00P0 gs/sompared

150% 200%. 300% 400% . 500%
o the cpRESPRRARUM e 2000 Iy P i ool b ERRAAE 60,

correspbiihg SRR othdr seBjeRa hedededvindithe combiasturthiéragy. Exemplary
activity 1n other subjects notgreceiVvi ,glg t he

3 L 2 ®
ACHE iobiispus analusks Aniespta goneneriBydieina (5 vasterps iiteiRk, Rarpdyne
i P EAEXH ant T dehind ™S CRotiixIWakhirel 28 Wi é@ahydroacridine
(Remmgﬁé%ﬁn%rrfggd eg[g%onl st. [(??)(43 Asxgused herel n, by
hydrochlandd)- i nfl ammat ory agent' is nmeant a conpound t hat
reduces or elimnates inflammtion. In sone

enbodi neni.s, .the.c : i, 0f; '
100241 g A Gt & g08S DO s B B R ol i buces
or elimafés a@&%ﬁwt? °% B?tyﬂ.}ﬂﬂﬁﬂiﬁé’ﬂnerme QE@FW’% sudrmdbmhb;}dr Ply$isioietbe
VP- 025 (Vasogen)., ich ig abilayere S i Di .
st PEr AT e o e ThE P BEgRPLhdotne
is neceRhRAb a0 hehdinetdiendiohdGemiblodRiresting Staieiafigr @fivation. In
~anti-inflammatory response. [0044] As L{)sed hgr eLn beyb ‘
certain embedimentsi tha BORErahsroriredusgs Ay acviry ofa bufypyicholipesifrage by a
el uds e t Qs O ;
st of 2996, ABg U o pupd o 6 s
compatedl tEthajcomesponding\adtivity irsthe saroe shgactprior thieatmer|og gergpared to
one Qo nore aother c unds [ '
the coripSReaioRTFE OGP LI ADGT 0 Br iy e S op k.
ExempSiy BCERlinHbiegenunas Exelee? (Hvaftipmits mataidgnd pmesesint imipes,
and/ or del ayi ng the onset and/ or. devel %rgent (%fNC
such asF)zNephasethyngicymaerine(BEG) anddngV o -pigpogeymserine (BNC).
acetyl cholinesterase inhibitors,
[0025] PUt Y WX hiCRGRe Sh ehasAchdline pécEIIStblsag%ﬁi@‘l”Qi a DiYEYdURE e@pinoreases
ant agoni sts or pharmaceutically acceptable salts
an actitibjeofamfapetylobiotineiretepter, sugh asa newsmRL Rieqtingrpogiylgheline receptor.
anot her co ' 0 ' ' :
o940 PP ACLEHASS L Seablal byt Recson®s.
neurondl fitdtinéeetyikihylinowceptor) by atdeast gt abput L‘f)&{nﬁomé’@; 4nt59%,

t he conpi nat | r ingl u e
0%, B Aot t0g 70, 5% BB S08Sr Bt B compared 1o the
correspN@BRE®Hiyiif Al Mmd Gasipdrpeibetoamatnsent dretoemphrednalthone or

nmor e conpounds that increases t&R% %ﬁ)ount r _act [A\ﬁ'ty
corresponding @E§YIEHB Pihgesybaccl not regivipedpoompaalign fsrepy-

L is e ' >8rall P AdtIe helirond hicotinic
exempg%g%%%ot%ﬁ fsnlzc ?Z%‘g{%@%&%%h?? a§ﬁlr A receptor 18 .
acetyldA6liROGEIH DG hESSRGTiIHUSEOeME SRR cHERepR tegityA rd long-lasting cogniiive

i nhibitors of amyl oid AB peptide or anyl oid pl aque,

PDE5 i nhibitors, PDE4 inhibitors, nonoam ne oxi dase

i nhibitors, VEG- proteins,jjtrophic growth factors,

H F activators, H F prolyl 4-hydroxylase inhibitors,

anti -apoptotic conmpounds, ADNP agoni sts or anal ogs,

ADNF agoni sts or anal ogs, activators of an AMP-type

gl utamate receptor, serotonin 5-HT1A receptor



[ 0045] As used herein, by "pharmaceutically active
conpound, " "pharnmacol ogically active conmpound” or
§ Lve ingredient” is nmeant a chem cal co coob Rk 4s
wwoﬁﬁ%h%gg)a desired effect, e.g., treating aﬁg?g?
preventing and/or delaying the onset and/or the )
effects. eficeddigiyatndiudiés inllizate thae TCs1 734 sehuness theyplease T acqtdehpline
"effective anount” intends such anmobunt of a conpound
from the go1feX. 3 conponent of a combi nation therapy of the
i nvention) or a conbination therapy, which in
[0026] CODiAR @bddderei, alYNMIBARedeatve tuetagonist” is icompeyndahad reduces or

toxicity, as well_ as based o know edge, of t.he .
ciminsgn a0 65 b1 Spb APy SP-S0RGEIeq DU Bl BB, BC PP
receptol;eﬁ)f rgﬁ:?a%’atté %Wﬂecéﬁoﬂg%iﬂdﬂﬁﬁ{ gh@afeteiand tHeodkbuistglycine.

ctive anpbunt may be I n one or nore doses

i.e. , a

Thus, a8 NMDA relmpter axtagnpist 451 ishibisdessability obelutapygis andigr glycine to

. .achieve the desired treat : Tov=Y I
activa SRS, TSR, (RO PR el s binds to
the acti$@?%@_aﬁ ht&n?mtgce@for (e, s:tri]iﬁﬂ)iing sitke ioh giu&qn}atté andam gbﬂlftrmqhor

sufficient to increase fhe anount. or act] 0

binds toyerealipsterio piter the EqeRier él&peéletpli'a%qr&})eg\yeeg ﬁhe NMDA receptor
antagoft&ahd hiehalIDAGR LR 0y He raveRdibly bY IreherkibRe 34 e6rAs émbodiments,

I'ncrease an activity of an acetyl choline recegg 01[2|0° o
the antagedistredunes arcadtivity of a5f NN ANDEptPRlses tesst or et d8%6a 0%, 30%,
o AT kM T30 DT 0N oGV G, O ARDOREPLd il Eired s BHGBrrERBn AP bttty i
0%, s bln Aoy e e MR I LIrReed R RB Tk P BB eIy in
the sanRREjectpEidtivarchinent\& @0fBi €30 BRIPCTPOBLOY TR Grethen
. activity of a npnoani pe oxidase, i i Vi
sibject potdnistie bF camuBemngPaEel foerre SRR RSBy it tily
include WP H M tin® f(N?:néﬁdﬂa@fybrd 1 Fopedn, £:ar4® Kold b Me2s Fkatifiol® sold by
activity of a HF, reduce an acti vi tx@g‘f‘ %BHI F5g¢oalgﬁlll 5
Merz, Bbikg@i sals py hurdbeck)npamsxang (Ferestilabpy Agantadins, {F>de-agpno->-
ADNP. . i ncr [y a i lidine,
phospPRepiga i A3, DRRGbi KipiinepiRUSN, @oolid) hencyclidine
Riluzolened ¢airakynaehity.i The sfucarsefiNeranéxansisidistinct feare frabel
reduce an glg:t [ vi({t)%/ .0f. a seallottoni n |A receptor,
Namenydp bptdheyeare pharpaclegiAl eV i ni ¢ al pha-7 recept or,
modul ate an activity of a neuronal L-type calcium
[0027} C hanag isediHeedig Ak Einhibime bi amylyid b pepbdd-fianryiaé plagne™ is 2
ecrease the amunt of _inf I.am*?aﬂgi on and/ or hav 1 (B-APP)
compored B cEt e SPEEHFTBE Frton of TP RResmisoR RIS (B-4P).
RO R Stior5EA P12, s Of elirhiagtes @cadtivity bfdmyloid AB
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more asqarFBEspch e REOUPE RO 8 16 A0 S BRI S REtoh
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therapy{ :}?é;rqdaxyl(&anoﬁ,wggtt@ﬁg y%goéﬂ%%gﬁraﬁpregenﬁl f(a;gflg]nls gﬂ]gxeegnplary
Semtonghgc}f_ﬁﬁg‘ r?’cek’e?gg’ %er r éﬂg ar y )&ﬁl&fe% Stheron grodety fabtor.

i ncl udes phenyl and
naphthyl. [0069] The term "heteroaryl"” refers to an

[0039] ar oA hsed dareg by Ehdretoginddpreedpiar EREEanift ois Tepapi g gogppound that
reducewrtqhgﬁedsg%} dltc’rgﬂm 2 5%1[0 ak o ﬁ&:@#tgp t ]ﬁg fib CRLOXHBRR, the

|n t I ng. uch het er oar

1xﬂub1t&fr9dt1%és ﬁ?d&tlb@/ &f zﬁseﬁdtﬁlﬁh @ Arrkargiof By at leaspyr abayt 1056, 20%, 3 0%,
or

e o I SIS e b B
the san%%sul)légt no? ogl:re trh it %?E&h}ydred BYhd chrid¥donding deﬂnxﬁy m other

|azo yl',” furanyl, benzi m dazo

subject§ lnbmd:emyg thelcsmbulahm thngapy Wm@bﬁWenﬁymg Eqrﬂlypm 1A

tetrazol
receptor antag,omst){:amdfgl Qodmg)éét?\%oslltg of a serotonin 1A receptor (e.g., a binding site for a

ligand) or binds to an allosteric site on the receptor. The interaction between the serotonin
1A receptor antagonist and the serotonin 1A receptor may be reversible or irreversible.
Lecozotan (SRA-333, Wyeth) is an exemplary selective serotonin 1A receptor antagonist that
enhances the stimulated release of ghitamate and acetylcholine in the hippocampus and

possesses cognitive-enhancing properties.

[0040] As used herein, by “nicotinic alpha-7 receptor agonist” is meant a compound
that increases an activity of a nicotinic alpha-7 receptor. In some embodiments, the
compound increases an activity of a nicotinic alpha-7 receptor 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 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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[0070] The term "aral kyl" refers to a residue in which
an aryl noiety is attached to the parent structure

via an al kyl residue. Exanpl es are benzyl,
WOZMFRRE | i ke. [0071] The term "het er oar al kyIP'eli}ﬁggg?lgh“S

to a residue in which a heteroaryl noiety is attached
[0041] L O tAusB@hesin, by frsatomald tipe calnivad dhphnal wdigtor” is meant a

Exanpl i ncl ude f i di
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the combifpdioR theEARY s ;A_I%E‘HPQQ/ qogmomfiglclgéésg\gﬁgfdf@? Sh¥foly Pl
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e Dt e S 2RO i
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100%, @lﬁgxs,lrﬁobﬁd 3@03}2,(340@%, 560% e meyarssgEwares & 1y FP@%?PP@% iy
. i ndol es or. r mpeeut | g :
inthe seiiE e BT P e e A REROARP G Ry Ackvlep i e
subj ecfg %%ﬂg/g%g[liS g‘; I(Qslyl_xlnhiﬁxd‘@rbszoorﬁt/he@py. Nexemplary compound includes PRX-
) 299 ) 7/ 0226 b t et rahyd i d
03140 (Brs@x o hhichach BEBD EREFa BTGNS RURLt abl o o8l t
thereof. The hydrogenated pyrido [4,3-b] indole can
[0043]12] SO ARG HIRHR by Hafkki-RifTatfiutdrd agentl]is inpaltlacoompound that reduces
_ pharmaceutical’l y acceptable salt thereof. The .
or ehnm;agas?glamana;wnpgn pager gmbosupents, HE&O@PBB‘}P%&E‘?F&% inflampmpation by
su It HE eGna I O 58S t 4o b
atteas{R SRR PG TLY 10 008 e PR TSN G o0R. presTone An
exempR@TRARAS] trelddyd VB2 4V ameeyr Weish [sa Wlapired perspeolipid

_conpounds with.gore than 3 ' .
microRGgHROp BieBES el TAE R GaR L RRbeq s o 2 anf ey giitne
an antiB@fahinfohe@sgoasal kyl , lower al kyl, aral kyl,

het eroaral | cyl, substituted heteroaral kyl,

substituted ar |, an .
[0044] As used herein, by ‘)éoﬁlb&agonht%ler%py” is meant a first therapy that includes

one or more hydrogenated pyrido [4,3-b] indoles or pharmaceutically acceptable salts thereof
in conjunction with a second therapy that includes one or more other compounds (or
pharmaceutically acceptable salts thereof ) or therapies (e.g., surgical procedures) useful for
treating, preventing and/or delaying the onset and/or development of Alzheimer’s disease
(e.g., one or more acetylcholinesterase inhibitors, butyrylcholinesterase inhibitors and/or
NMDA receptor antagonists or pharmaceutically acceptable salts thereof). Administration in
“conjunction with” another compound inciudes 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 acetyicholine (e.g., acetylcholinesterase inhibitors, a

butyrylcholinesterase inhibitor, or acetylcholine receptor agonists), NMDA receptor
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[0076] Particul ar hydrogenated pyri do;([4, 3-b])
| ndol es are exenplified by the Fornul ae A and B:

ere Rl is selected fromthe group i 5ot -
woaq Af%%%n | ower alkyl and aralkyl, R2 is Sg@g@ﬂtsgfgtﬂm:m
fromthe group consisting of hydrogen ar al kyl
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i ,,,Pﬁmﬁ
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Ci sal'kyl , C1- Cloal kyl

anaIOgscﬂDMeﬂgkwts orgnategs) fl&f/‘l"ato@g%& éw M&gﬁé&%{oal Fﬁéof
serotomnat?rS II-I‘I:?R écjégllﬁf %gmsgs ?%rg%hnql)ﬂregpt&%{aﬁb’ﬂlsts |ﬂibo®1ﬂ& alpha-7

I on In one vari ation, IS
recepiot apvafstsahdaydnal Eype mma'ﬁ canar! medulators.exr et ée(fe?tf‘”bﬁof]ﬁ§

anh—mfgg'r%%p a nsn'&%até:{d{gg Ipﬁarm%' e%@bky @%ﬂ%&% Itl'l@Yeloﬁ %#ggé

emboditRhls Ahé @dmblﬁiium&hf&a@t meilugﬂtone Ioamnreahyldgdge@tWIdp .3
vari ati on, is a dy rou
mdoles\soaphwwcqﬂw apgepipb @eﬁﬂ" "le%’ mope[ ??6'%?‘?%“’38%“’

1nh1b1‘:0\ffl rbhﬁh‘l&i?)hn@terés‘é iRARb#tk or ii? Mut:ta[ly atdepmable Bhltsi thereof. In
I'n one vari ati on,

some e:n’xb.atilmantls,<’;thﬂ5 @]mblmthnghmmyp uclé)efs Qgggméxe&yﬁmgi%ﬁsl Ryﬁgﬂ {4,3-
b} 1ndo§§ qr ﬁ%xzﬁ/l ﬁci,egncr%llg r«’l@(ﬁ: %Uegstaltsoﬁ]eregf arldn€ bP¥breQUMBA receptor

antagonists or pharmaceutically acceptable salts In various embodiments, the combination

therapy includes one or more hydrogenated pyrido [4,3-b] indoles or pharmaceutically
acceptable salts thereof, one or more acetylcholinesterase inhibitors, butyrylcholinesterase
inhibitors, or pharmaceutically acceptable salts thereof, and one or more NMDA receptor
antagonists or a pharmaceutically acceptable salts. In some variations, the combination
therapy optionally includes one or more pbarmaceutically acceptable carriers or excipients,

non-pharmaceutically active compounds, and/or inert substances.

[0045] As used herein, by “pharmaceutically active compound,” “pharmacologically
active compound” or “active ingredient” is meant a chemical compound that induces a
desired effect, e.g., treating and/or preventing and/or delaying the onset and/or the

development of Alzheimer’s disease.

[0046] The term “effective amount” intends such amount of a compound (e.g., 2
component of a combination therapy of the invention) or a combination therapy, which in
combination with its parameters of efficacy and toxicity, as well as based on the knowledge
of the practicing specialist should be effective in a given therapeutic form. As is understood
in the art, an effective amount may be in one or more doses, ie.,a single dose or multiple
doses may be required to achieve the desired treatment endpoint. In some embodiments, the
amount of the first therapy, the second tberapy, or the combined therapy is an amount
sufficient to increase the amount or activity of acetylcholine, reduce an activity of an
acetylcholinesterase or a butyrylcholinesterase, increasé 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
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[0080] I n one variation, Rl is an aralkyl group. In
opet\éarl iaLl Ion RI is an aral kyl group where any one
0 e alkyl or lower alkyl substituents |
WO g OHPECedi ng paragraphs is further subshtﬁ?@ obﬂozzma
an aryl group (e.g., Ar-Cl-CBalkyl, Ar-Cl- C3a|ky| or
an activity of4 nidndahitg lokidade) 1rﬂf&swamracatmt30m anﬁuni @” adEGF arotsjn,

group wh
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1051599PCT/ US2007/ 022645 v tatjon, R is
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n rou
serotonf Ak c&hdN iﬁ)tn‘eaﬁranﬁhﬁﬁﬂy- Mkyimc ﬂ&mr%@ggj mthﬁate A%

one vari ati on, i's, ben 008
activity gRA PEAPE 595 cAgin BTG Saeira ey ofl s Hd receptor,
decreasgﬂt% é}ﬁgldoftiﬁlﬁﬁnﬁm&l&ﬁgWetamemprcmécutléleffeca(el@,tihlﬁhk cell
low for R and R3 the sane as if ea?h and

death). én sm;te cobdsiments. one of mpye, of fzesa A VEISS GRAngeshyeAt 1925t o5 Apopt
o L, Ndii I I o o
o 2R P B0, o e
correspOtEng/tivy Inothe sdnz subjeat i 3¢ freapment on cerapased ta|
group. In one varlat

corresp@{pcg%acnwﬁy BrRther Spb 35cft§ gﬁr}} recﬁév1{1%thﬁ3é%1{1gi%§t%bng¥ler§15y Eg'tzﬂdﬁid

methodl§ EQ’Z‘% %gg lﬁﬁmf@&ﬁrmhﬁ\érﬁmﬁe g{) hiseffethsuwhes iraniratisays, wikp
yl group or a supstituted heteroaral kyl
purifiecyenayme, deh-besrd agsays, #ping) modols; o WUmaR ISSURE- £ r om ¢ hey

group consisting of hydrogen, an aral kyl group and a

(0047 54 bSKLY S%ﬁ&ﬁg&i 1 tﬁ@ElﬁhJ;‘éI k:ox%ﬁuzﬁl effe@@&&]obige@ﬁ @ drug,

varla I's an aral kyl group where g be any
compoiteor phartiaecwicall doyiposj fion ot ¢rmfains aff@rnpmmda% Py

rornE 8% pie S W AP it
describ® B theIFarie (Apér (BD) rﬁﬂy bR hievedirsuwbmitiant with another drug,
cornpmrllnedt cﬁ‘rp%grrniaalcgﬁllcal cro?nlf)osnmn "Enhra?conrt]aemsaon%yolr m%?e corr}iaounds that
increases the amount or activity of acetylcholine (e.g., acetylcholinesterase inhibitors,
butyrylcholinesterase inhibitors or acetylcholine receptor agonists), NMDA receptor
antagonists, inhibitors of amyloid A peptide or amyloid plaque, PDES inhibitors, PDE4
inhibitors, monoamine oxidase inhibitors, VEGF proteins, trophic growth factors, HIF
activators, HIF prolyl 4-hydroxylase inhibitors, anti-apoptotic compounds, ADNP agonists or
analogs, ADNF agonists or analogs, activators of an AMPA-type glutamate receptor,
serotonin 5-HT1A receptor agonists, serotonin 1A receptor antagonists, nicotinic alpha-7
receptor agonists, neuronal L-type calcium channel modulators, 5-HT4 receptor agonists,
anti-inflammatory agents and/or pharmaceutically acceptable salts. Thus, an effective
amount may be considered in the context of administering one or more therapeutic agents,
and a single agent may be considered 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 ecach

compound. Thus, an effective amount of a combination therapy includes an amount of the
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of the heteroaral kyl can be any al kyl or |ower alkyl
group, such as those listed above for RI. In one

variation, R2 is a substituted heteroaral kgl WaR6P022645
WO pHEOH&er oaryl group is substituted with | t0 3 Cl-C3
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variation, R3 is hydrogen. In other variations, R3 LS
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medicaiodcslas e BESETeRsioh 8 16 ARFSF N aF HAISBHPE S g of pabents.

[G050] A “prophylactically effective amount” refers to an amount of a compound or a
combination therapy sufficient to prevent or reduce the severity of one or more future
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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acceptabl e salts thereof, which are readily known to
those of skill in the art. The pharnaceutically

Wogq%)g/ggltggqbltg sal ts include pharmaceutically @E?%Bitﬁf%ﬁms

Exanpl es of particul ar pharmaceuti cal
acceptabl e salts include hydrochl oride salts or
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R r -
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2-; and R3 represents

Either thBfirst EW?]OTH@ Saméhqm}' Iaﬁybec%iﬁ?j%latﬁ@d %§te|%glsﬁ§§,arﬁiesecond
therapxgscqrﬁ gorﬁ%g]e 1]:1]1 sgpgarrg.té cO o}%&ltﬂﬂg v&ﬂ&ﬁr%y £ dn¥ai RBGE HeaRh€ or

quaternlze derivati ves.
different packages or kits.

{0053] The term “controlled release” refers to a drug-containing formulation or fraction
thereof in which release of the drug is not immediate, 7.e., with a “controlled release”
formulation, administration does not result in immediate release of the drug into an

absorption pool.

[0054] As used herein, by “pharmaceutically acceptable™ or “pharmacologically
acceptable” is meant a material that is not biologically or otherwise undesirable, e.g.., the
material may be incorporated into a pharmaceutical composition administered to a patient
without causing any significant undesirable biological effects or interacting in a deleterious
manner with any of the other components of the composition in which it is contained.
Pharmaceutically acceptable carriers or excipients have preferably met the required standards
of toxicological and manufacturing testing and/or are included on the Inactive Ingredient

Guide prepared by the U.S. Food and Drug administration.
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10093] The conpound may be Fornula (1), where Rl is
-CH3, R2is -H and R3 is -CH3. The conpound may be

Fornmul a (2 i -
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X 2, 8-di net hyl-5-ben - _. -
indole gt R pIFIATLUGH FLPUNT N SETSELF B e v e it e
compo%x@@ 81: ﬁ%@g@?’%‘ﬂl US2RATAE) PRE4Ating and/or Belaying the onset and/or
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devcongient oy hemes Sacf (ol S e et LFALON
NMDAg'e%%)tor aﬁta%onists or pharmaceutically acceptable salts thereof). Methods that use
-drietnyl-5-(2-(6-methyl: 3-pyridypet hyl ).- 2, 3, 4,
such cofttrettion Mpcpies aypysulid af addstive qr eyt et fesg» greater than
additiv%irg%xﬁr o%?)'ﬁr%eg itodz?qggiﬁis qulrkg;eithe thera ;;alone. Improved results are
- H:)? , 3, 4, 5- erayro-fl—l—pfrldo[4,3-b¥indOIe;
expecteg- ugsing combination therapies because hydrogenated pyrido [4,3-b indoles seem to
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neuronal cell death. This disease-modifying effect is different from the improvement in
symptoms without a decrease in cell death that results from some acetylcholinesterase
inhibitors or NMDA recepior antagonists. The neuroprotective effect of dimebon is also
likely to involve a different mechanism from that of VEGF. In particular, the activation of
Flk-1 by VEGF for its neuroprotective effect requires much of the VEGF protein. Thus, the
small molecule dimebon is unlikely to directly activate Flk-1 as part of its ability to inhibit
neuronal cell death. Additionally, the magnitude of the effect of dimebon in treating
Alzheimer’s disease as reported in Example 1 is greater than that of other Alzheimer’s
disease compounds. In summary, the neuroprotective actions of dimebon indicate a

mechanism of action distinct from other classes of Alzheimer’s disease drugs (e.g.,

acetylcholinesterase inhibitors and NDMA receptor antagonists).

[0057] Thus, adrr}inistering 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 mechanisims that are

useful for treating, preventing and/or delaying the onset and/or development of Alzheimer’s
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WO 2008/ 051599PCT1US2007/ 022645 ant agoni sts are
reported in, for instance, in C J. Cattanach, A
Coh§§1 % B.H Brown in J. Chem Soc. (Ser. C):C'i:@gﬁ)()7/§)z,g645
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inhibitor is Aricept, Exelon, or Razadyne, and/or the NMDA receptor antagonist is Namenda.
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where R! is selected from the group consisting of alkyl, lower alky! and aralkyl, R? is selected

from the group consisting of hydrogen, aralkyl and substituted heteroaralkyl; and R® is
selected from the group consisting of hydrogen, alkyl, lower alkyl and halo.

[0077] In one variation, R’ is alkyl, such as an alkyl selected from the group consisting
of C;-Cysatkyl, C 0-Cisalkyl, C-Cioalkyl, C2-Cisalkyl, C2-Croalkyl, C,-Cgalkyl, C4-Cyalkyl,
Cs-Cgalkyl, C¢-Cysalkyl, C15-Caoalkyl; C1-Csalkyl and Ci-Cealkyl. In one variation, R'is
aralkyl. In one variation, R! is lower alkyl, such as a Jower alky! selected from the group
consisting of C;-Coalkyl, C,-Caalkyl, C2-Cy alkyl, C1-Cs aikyl, C-Csalkyl, and Cy-Csalkyl.

[0678] In one variation, R' is a straight chain atkyl group. In one variation, R' is a

branched alkyl group. In one variation, R! is a cyelic alkyl group.

{0079] In one variation, R' is methyl. In one variation, R' is ethyl. In one variation, R
is methyl or ethyl. In one variation, R! is methyl or an aralkyl group such as benzyl. In one

variation, R' is ethyl or an aralkyl group such as benzyl.

{0080] In one variation, R' is an aralkyl group. In one variation, R! is an aratky! 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;-Cysalkyl).
In one variation, R! is an aralkyl group where any one of the alky! or lower alkyl substituents

listed in the preceding paragraphs is substituted with a single ring aryl residue. In one
29



2489.9, 2927.9, 3448.1 cm1 Polynorph (1V) Peaks in
the powder X-ray diffraction pattern are: Diffraction

angles Intensity (20, 0) (1/10) 9.64 11 10
wo S35 15 72 17 13,86 27 14.42 12 17.36 Il)ggm%ﬂso?g%ms

39 19.90 37 21.18 35 21.74 39 22.48 60
variatior, R' 26arp8aikyl 2@roehery amgonsef she ar Wﬁbé%&‘%eséﬁg‘fe%%a’f%%d

. i nfrared absorpt i ' - : .
in the prg%efl_n'% PREAGLADES 1s%1%i.?eg ’sél%gg&%d:"\ﬁé%z ?lg%n?g%k%#ﬁo"@’e%,?g—gfi(:@&lﬁyl or
Ph-C,-CQ&fkyB PhA AL s&kyl). Lth ke Fariation, R’ is benzyl.

[0081) All of the variations for R' are intended and hereby clearly described to be
combined with any of the variations stated below for R? and R? the same as if each and every

combination of R', R? and R® were specifically and individually listed.

[0082] In one variation, R? is H. In one variation, R? is.an aralkyl group. Inone
variation, R? is a substituted heteroaratkyl group. In one variation, R? is hydrogen or an
aralkyl group. In one variation, R? is hydrogen or a substituted heteroaralkyl group. In one
variation, R? is an aralkyl group or a substituted heteroéralkyl group. In one variation, R%is
selected from the group consisting of hydrogen, an aralkyl group and a substituted

heteroaralkyl group.

[0083] In one variation, R” is an aralkyl group where R? can be any one of the aralkyl
groups noted for R' above, the same as if each and every aralkyl variation listed for R is

separately and individually listed for RZ.

[0084} In one variation, R? is a substituted heteroaralkyl group, where the alky! moiety
of the heteroaralkyl can be any alkyl or lower alkyl group, such as those listed above for R'.
In one variation, R? is a substituted heteroaralkyl where the heteroaryl group is substituted
with 1 to 3 C;-C;s alkyl substituents (e.g., 6-methyl-3-pyridylethyl). In one vanation, Rlisa
substituted heteroaralkyl group wherein the heteroaryl group is substituted with 1 to 3 methyl
groups. In one variation, R? is a substituted heteroaralkyl group wherein the heteroary! group
is substituted with one lower alkyl substituent. In one variation, R? is a substituted
heteroaralkyl group wherein the heteroaryl group is substituted with one C,-C; alkyl
substituent. In one variation, R? is a substituted heteroaralky! group wherein the heteroaryl
group is substituted with one or two methyl groups. In one variation, R? is a substituted

heteroaralkyl 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 heteroary! 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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is any one of the substituted heteroaralkyl groups in the immediately preceding paragraph

where the heteroaralkyl moiety is a pyridyl group (Py).

[0086] In one variation, R? is 6-CH3-3-Py-(CHy)z-. An example of a compound

containing this moiety is dimebon.

[0087] In one variation, R® is hydrogen. In other variations, R’ is any one of the alkyl
groups noted for R! above, the same as if each and every alkyl variation listed for R'is
separately and individually listed for R3. In another variation, R? is a halo group. In one
variation, R? is hydrogen or an alkyl group. In one variation, R is 2 halo or alkyl group. In
one variation, R® is hydrogen or a halo group. In one variation, R? is selected from the group
consisting of hydrogen, alky! and halo. In one variation, R® is Br. In one variation, R’ is L.

In one variation, R* is F. In one variation, R*is Cl.

0088} In a particular variation, the hydrogenated pyrido [4,3-b] indole is 2,8-dimethyl-
5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1 H-pyrido[4,3-b]indole or a

pharmaceutically acceptable sait thereof.

[0089] The hydrogenated pyrido [4,3-b] indoles can be in the form of pharmaceutically
acceptable salts thereof, whicﬁ are readily known to those of skill in the art. The
pharmaceutically acceptable salts include pharmaccutically acceptable acid salts. Examples
of particular pharmaceutically acceptable salts include hydrochloride salts or dihydrochloride
salts. In a particular variation, the hydrogenated pyrido [4,3-b] indole is 2 pharmaceutically
acceptable salt of 2, 8-dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-
pyrido[4,3-blindole, such as 2,_8-dimethyl—5-(2-(6—methyl-3-pyridyi)ethyl)-2,3,4;S-tetrahydro-
1H-pyrido[4,3-blindole dihydrochloride (dimebon). '

[0090] Particular hydrogenated pyrido-([4,3-b]) indoles can also be described by the
Formula (1) or by the Formula (2):

R3 . R1 R3 R1
=7 @b N/ 'B/§ i l sb ! 2N/
{_\5 l s a3 . 3 3\§ d_ s 4a 3
N (1) ’}’2 @
§ R

[0091] For compounds of a general Formula (1) or (2),
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R! represents -CHs, CHaCHz-, or PhCH:- (benzyl);
R? is -H, PhCHy-, or 6CH;-3-Py-(CH2)>-;
R’ is -H, -CHs, or -Br,

in any combination of the above substituents. All possible combinations of the substituents
of Formula (1) and (2) are contemplated as specific and individual compounds the same as if
each single and individual compound were listed by chemical name. Also contemplated are
the compounds of Formula (1) or (2), with any deletion of one or more possible moieties
from the substituent groups listed above: e.g., where R' represents -CH;. In one variation,
R? is -H, PhCH;-, or 6CH3-3-Py-(CHz)z-; and R® is -H, -CHj, or -Br, or where R represents -
CH;: R? is 6CH;-3-Py-(CHy)o-; and R? represents -H, -CH;, or -Br.

[0092] The above and any compound herein may be in a form of salts with

pharmaceutically acceptable acids and in a form of quaterized derivatives.

[0093] The compound may be Formula (1), where R’ is -CH;, R%is -H, and R? is -CHs.
The compound may be F ormula (2), where R' is represented by -CH3, CH;CHa-, or PhCH>-;
R? is -H, PhCHs-, or 6CH3-3-Py-(CHz)2-; R? is -H, -CHs, or -Br. The compound may be
Formula (2), where R! is CH3CH,- or PhCH;-, R? is -H, and R? is -H; or a compound, where
R' is -CHs, R? is PhCHs-, R? is ~CHg; or a compound, where R' is -CH, R? is 6-CH;-3-Py-
(CH;);-, and R’ is -CHs; or a compound, where R'is -CHs, R% is -H, R¥is-Hor-CHs;ora
compound, where R'is-CHs, R?is-H, R’ is -Br.

[6094} Compounds known from literature which can be used in the methods disclosed

herein include the following specific compounds:

1. cis(x) 2 8-dimethyl-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-bjindole;
3. 2-benzyi-2,3,4,5-tetrahydro-1 H-pyrido[4,3-b]indole;

4. 2,8~dimethyl-5-benzyl—2,3,4,5-tetrahydro—1H-pyrido[4,3~b]indo]e and its
dihydrochloride;
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6. 2, 8-dimethyl-5-(2-(6-methyl-3-pyridylethyl)-2,3.4, 5-tetrahydro-1H-pyrido
[4,3-b]indole and its dihydrochloride (dimebon);

7. 2-methyl-2,3.4,5-tetrahydro-1H-pyrido[4,3-b}indole;
8. 2,8-dimethyl-2,3 4,5-tetrahydro-1H-pyrido[4,3-b]indole and its methyl iodide;

9. 2-methyl-8-bromo-2,3,4,5-tetrahydro-1H-pyrido{4,3-bJindole and its
hydrochioride.

[0095} In one variation, the compound is of the Formula A or B and R' is selected from
a lower alky! or benzyl; R? is selected from a hydrogen, benzyl or 6-CH3-3-Py-(CHz),- and
R is selected from hydrogen, lower alkyl or halo, or any pharmaceutically acceptable salt
thereof, In another variation, R' is selected from ~-CHi, CH3CHp-, or benzyl; R? is selected
from -H, benzyl, or 6-CH;-3-Py-(CHz),-; and R’ is selected from -H, ~CHj3 or -Br, or any
pharmaceutically acceptable salt thereof. In another variation the compound 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
as a racemic mixture or in the substantialty pure (+) or substantially pure (-) form; 2-ethyl-
2,3 4, 5-tetrahydro- 1H-pyrido[4,3-b}indole; 2-benzyl-2,3.4,5-tetrahydro-1 H-pyrido[4,3-
bjindole; 2,8-dimethyl-5-benzyl-2,3,4,5-tetrahydro- 1 H-pyrido[4,3-bJindole; 2-methyl-5-(2-
methyl-3-pyridyl)ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-bJindole; 2,8-dimethyl-5-(2-(6-
methyl-3-pyridyDethyl)-2,3,4,5-tetrahydro-1H-pyrido{4,3-b]indole; 2-methyl-2,3.4,5-
tetrahydro-1H-pyrido[4,3-blindole; 2,8-dimethyi-2,3,4,5-tetrahydro-1 H-pyrido[4,3-bJindole;
or 2-methyl-8-bromo-2,3,4,5-tetrahydro-1H-pyrido{4,3-bJindele or any pharmaceutically
acceptable salt of any of the foregoing. In one variation, the compound is of the formula A or
B wherein R’ is -CHs, R is -H and R? is -CH; or any pharmaceutically acceptable salt
thereof. The compound may be of the Formula A or B where R' CH;CH;- or benzyl, R? is -
H, and R is -CH; or any pharmaceutically acceptable salt thereof. The compound may be of
the Formula A or B where R' is -CH, 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 -CHj, R?
"is 6-CH;3-3-Py-(CHa)s-, 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;3-3-Py-(CH,),- or any
pharmaceutically acceptable salt thereof. The compound may be of the Formula A or B
where R! is -CHa, R? is -H, and R? is -H or -CH3 or any pharmaceutically accepiable salt,
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thereof. The compound may be of the Formula A or B where R is -CHs, R*is -H, and Ris
—Br, or any pharmaceutically acceptable salt thereof. The compound may be of the Formula
A or B where R! is selected from a lower alkyl or aralkyl, R? is selected from a hydrogen,

aralkyl or substituted heteroaralkyl and R? is selected from hydrogen, lower alkyl or halo.

[0096] The compound for use in the systems and methods may be 2,8-dimethyl-5-(2-(6-
methyl-3-pyridyl)ethyl-2,3 4,5-tetrahydro-1H-pyrido [4,3-blindole or any pharmaceutically
acceptable salt thereof, such as an acid salt, a hydrochloride salt or a dihydrochloride salt

thereof.

(0097} Any of the compounds disclosed herein having two stereocenters in the pyrido
[4,3-b}] indole ring structure (e.g., carbons 4a and 9b of compound (1)) includes compounds
whose stereocenters are in a cis or a frans form. A composition may comprise such a
compound in substantially pure form, such as a composition of substantially pure S,S or R.R
or S,R or R,S compound. A composition of substantially pure compound means that the
composition contains no more than 15% or no more than 10% or no more than 5% or no
more than 3% or no more than 1% impurity of the compound in a different stereochemical
form. For instance, a composition of substantially pure S,S compound means that the
composition contains no more than 15% or no more than 10% or no more than 5% or no
more than 3% or no more than 1% of the R,R or S,R or R,S form of the compound. A
composition may contain the compound as mixtures of such stereoisomers, where the mixture
may be enanteomers {e.g., S,S and R,R) or diastereomers (e.g., S,S and R,S or S,R) in equal
or unequal amounts. A composition may contain the compound as a mixture of 2-or 3 or 4
such stereoisomers in any ratio of sterecisomers. Compounds disclosed herein having
stereocenters other than in the pyrido [4,3-b] indole ring structure intends all stereochemical
variations of such compounds, including but not limited to enantiomers and diastereomers in
any ratio, and includes racemic and enantioenriched and other possible mixtures. Unless
stereochemistry is explicitly indicated in a structure, the structure is intended to embrace all

possible stereoisomers of the compound depicted.

[0098] Compound listed above as compounds 1-9 from the literature are detailed in the
following publications. Synthesis and studies on neuroleptic properties for cis(x) 2,8~
dimethyl-2,3,4,4a,5,9b—hexahydro-1H—pyrido[4,3-b]indole and its dihydrochloride 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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Compounds for use in a second or additional therapy

Acetylcholinesterase inhibitors

[0099] Compounds for use in the systems, methods, combination therapies and Kits
described herein may include acetylcholinesterase inhibitors. Pathological changes in
dementia of the Alzheimer’s type involve cholinergic neuronal pathways that project from the
basal forebrain to the cerebral cortex and hippocampus. These pathways are thought to be
intricately involved in memory, attention, learning and other cognitive processes. It is
generally believed that cholinesterase inhibitors exert their therapeutic effect by enhancing
cholinergic function. This result is accomplished by increasing the concentration of
acetylcholine through reversible inhibition of its hydrolysis by acetylcholinesterase. Thus,
since the cholinergic system is impaired in Alzheimer's disease patients, acetylcholinesterase
inhibitors are useful for improving symptoms of Alzheimer’s disease by inhibiting the ability
of acetylcholinesterase to hydrolyze acetylcholine (Volger, “Alterﬁatives in the treatment of
memory loss in patient with Alzheimer's disease,” Cfinical Pharmacy, (6): 447-56, June 10,
1991). An exemplary and non-limiting list of écetylcholinesterase inhibitors includes Aricept
(donepezil), Exelon (rivastigmine tartrate), Razadyne (Reminyl, galantamine) and Tacrine
(Cognex, 9-amino-1,2.3,4-tetrahydroacridine hydrochloride). Ladostigi! (TEVA, TV3326)
has acetylcholinesterase inhibitory activity as well as brain-selective MAQ-inhibitory activity
and neuroprotective activity. Ladostigil reduces apoptotic cell death (human neuroblastoma

_ 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 ef al., 2006 FASEB.J Bar; Am et al., 2004 J Neurochem, 89:1119-25).
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which may be administered in any available chemical or physical form. Galanthamine can be
administered as a pharmaceutically acceptable salt, such as a hydrobromide, hydrochloride,
methylsulfate or methiodide salt thereof. In one variation galanthamin is administered with a
pharmaceutically-acceptable acid addition salt. In one variation, galanthamine is
administered in a pharmaceutically acceptable carrier, characterized in that said carrier
comprises a spray-dried mixture of lactose monohydrate and microcrystalline cellulose
(75:25) as a diluent, and a disintegrant. In one variation galanthamine is administered using
cither lactose anhydrous or lactose monohydrate as diluent, and either powdered cellulose or
microcrystalline cellulose as disintegrant. Galanthamine may be administered in a tablet -
comprising as an active ingredient a therapeutically effeciive amount of galanthamine
hydrobromide (1:1) and a pharmaceutically acceptable carrier, characterized in that said
carrier comprises a spray-dried mixture of lactose monohydrate and microcrysialiine
cellulose (75:25) as a diluent, and a disintegrant, which may be an insoluble or poorly soluble
cross-linked polymer disintegrant, such as, for example, crospolyvidone or croscarmellose.
Said tablets have a dissolution of at least 80% after 30 minutes. In 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 varation, 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); (i) optionally mixing a lubricant
with the mixture obtained in step (i); (iil) 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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step (iii). Methods of making and using galanthamine and formulations comprising
galanthamine are described, e.g., io U.S. Patent Nos. 4,663,318, 6,099,863 and 6,358,527

which are incorporated herein by reference in their entirety.

[00101] In one variation, the acetylcholine esterase inhibitor is a compound of the
formula (Y):
(0]
/U\ R
0 T/ 1
Ry
B
X Ry
/
N
\
R; CH;3 Rs
(¥)

wherein R, is hydrogen, lower alkyl, cyclohexyl, allyl or benzyl; R; is hydrogen, methyl,
ethyl or propyl, or Ry and R, together with the nitrogen to which they are attached form a

-morpholino or piperidino radical; Rs is hydrogen or Jower atkyl; R4 and Rs are the same or
different and each is a lower alkyl, and the dialkylaminoalkyl group is in the meta, ortho or
para position, in free base or a pharmacologically acceptable- salt thereof, such as a
pharmaceutically acceptable acid addition salt thereof. Tn one variation the dialkylaminoalkyl
group is in the meta position, and R4 and Rs are both methyl. In one variation R; and R; are
cach H and R, R, and Rs are each methyl, which compound is Miotine®. In one variation Ry
and R, are methyl, R; is H and R4 and R are methyl. In one variation, R is H and Ry, Rs, Rs
and R; are -CHs. 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{1i-
(dimethylamino)ethyllphenyl carbamate, N-aliyl-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-B-[l;(dimethylamino)ethyl}phenyl
carbamate, N-methyl, N-propyl-3[1-(dimethylamino)ethyl|phenyl carbamate and N-ethyl, N-
methyl-3[1-(dimethylamine)isopropyl]phenyl carbamate or pharmacologically acceptable
salts thereof, such as the acetate, salicylate, fumarate, phosphate, sulphate, maleate, succinate,
citrate, tartrate, propionate and butyrate salts thercof. 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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inhibitor is N-allyl-3-[1-(dimethylamino)ethyl]pheny! carbamate and pharmacologicaliy
acceptable salts thereof. In one variation the acetylcholine esterase inhibitor is N-ethyl, N-
methyl-3-[1-(dimethylamino)ethyl|phenyl carbamate and pharmacologically acceptable salts
thereof. In one variation the compound is (S)-N-ethyl-3-[(1-dimethylamino)ethyl]-N-methyl-
phenyl-carbamate of formula (X):

0
O)J\,i‘/\\cH3

CHs

X)

in free base or acid addition salt form. In one variation the compound is the hydrogen tartrate
salt of (S)-N-ethyl-3-[(1-dimethylamino)ethyl]-N-methyl-phenyl-carbamate. In one variation
the compound is (S)-[N-ethyl-3-[(l-dimethylamino)ethyl]-N—methyl-phenyl-carbamate]
enantiomer of formula (X) substantially free of its (R) isomer. A composition comprising the
(S) isomer may be 99% free of the (R) isomer or about 95 % free of the (R} isomer or about
90% free of the (R) isomer or about 80% free of the (R} isomer. In one variation the
compound is a racemic mixture (:t}-N-ethyl-B«[(l-dimethylamino)ethyl]-N-methyl-phenyl-
carbamate in form of its hydrochloride. In one variation, the second therapy comprises
donepezil. In one variation, the second therapy comprises donepezil and an organic acid
selected from the group consisting of tosyllic acid, mesyllic acid, benzoic acid, salicylic acid,
tartaric acid, citric acid and combinations thereof, wherein the organic acid is not added to
form a salt. In one variation the amount 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, 5,602,1 76 and

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

100102] In one variation, the acetylcholine esterase inhibitor is a compound of the

formula (W)
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wherein ] is: {a) a group, substituied or unsubstituted, selected from the group consisting of
(1) phenyl, (2) pyridyl, (3) pyrazyl, (4) quinolyl, (5) cyclobexyl, (6) quinoxalyl and (7) furyl;
(b) a monovalent or divalent group, in which the phenyl may have a substituent(s), selected
from the group consisting of (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl, (3)
indanedionyl, (6) tetralonyl, (7) benzosuberdnyl, (8) indanoly! and (9) C¢ Hs --CO--CH(CH3).
.(c) a monovalent group derived from a cyclic amide compound; (d) a lower alkylor (e} a
group of R2! -.CH=CH-- in which R*' is hydrogen or a lower alkoxycarbonyl; and wherein B
is (CHR®),-, -CO-(CHR®),-, -NR*-(CHR),-, R" being hydrogen, a lower alkyl, an acyl, a
lower alkylsulfonyl, phenyl, a substituted phenyl, benzyl or a substituted benzyl, -CO-NR’-
(CHR*)-, R’ being hydrogen, a lower alkyl or phenyl,-CH=CH-(CHR22),—, -OCOO0-
(CHRZZ),-;OOC-NH—(CHRn),—,-NH-CO-(CHRD)T-,-CHZ-CO-NH-(CHR”)r—, -(CH,),-NH-
(CHR),-, -CH(OH)-(CHR™),-, r being zero or an integer of 1 to 10, R? being hydrogen or
methyl so that one alkylene group may have no methy] branch or one or more methy! branch,
=(CH--CH=CH)b-, b being an integer of 1 t0 3, =CH-(CH).-, ¢ being zero or an integer of 1
to 9, =(CH-CH)4=, d being zero or an integer of 1 to 5; -CO-CH=CH-CHy-~, -CO-CH,-
CH(OH)-CH,-, -CH(CH;)-CO-NH-CHy-, -CH=CH-CO-NH~(CHz)-, -NH-, -0-, -5-,a
dialkylaminoalkylcarbony! or a lower alkoxycarbonyl; T is a nitrogen or carbom; Q 15
nitrogen, carbon or N—O; q is an integer of 1 to 3: K is hydrogen, phenyl, a substituted
phenyl, an arylalkyl in which the phenyl may have a substituent, cinnamyl, a lower alkyl,
pyridylmethyl, a cycloalkylaltkyl, adamantanemethyl, furylmenthyl, a cycloalkyl, a lower
alkoxycarbonyl or an acyl; and === shows a single bond or a double bond. In one variation
J is (a) or (b). In one variation monovalent groups of (b} are (2), (3) or (5). In one variation
divalent groups of (b) are (2). In one variation B is »(CHR”’)[-, =(CH-CH=CH)b-, =CH-
(CHz)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 1s nitrogen, T is carbon and g is 1 or 3; and Q 1s
carbon, T 1s nitrogen and gq is 2. In onie 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-

39



24.66 19 25.78 16 In one variation, the co
_ , npound of
a second therapy is a polynorphic crystal (B) of

donepezil. The pol ynorphic crystal (B) of ??ﬂﬁ
WO 2048 HMPact er i zed by having peaks at(t%e fo PRSI 22015

diffraction angles (20) in its powder X-ray
yl)meth)iqbl%ér‘icﬁﬁé i| (enBAlL @5, 6:didthdxyF laimtiaron)-anBiethydperidine, 1-benzyl-

4((5, 6-methnyl§rlxetdl¥>xg\l/l 42 o3-S Ipperiting1-GR-ntotRRzy)-4-((5.6-
dimethoxy-1-indanon)-2-y))methylpiperidine, 1-cyclohexymethyl-4-((5,6-dimethoxy-1-
indanon)-2-yl)methyipiperidine, 1 -(m-florobenzyl)-4-((5,6-dimethoxy-1 -indanon)-2-
yl)methylpiperidine, 1-benzyl-4-((5 ,6-dimethoxy-1 -indanon)-2-y])propylpiperidine, 1-
benzyl-4—((5~isopropoxy-6—methoxy—1-indanon)-2-y1)methylpiperidine and 1-benzyl-4-((5,6-
dimethoxy—l—oxoindanon)—2—yl)propenylpiperidine. Additional compounds for use in the
second therapy include compounds in U.S. Patent No. 4,895,841 such as the compounds
disclosed in columns 3-12 and Tables 4-9 thereof. A compound of the second therapy may

be a compound of the gencral formula (U):

O

\

Sh—— | (CHR®),—C N—K
\ (cHy)7

(U)

wherein r is an integer of 1 to 10, R? is hydrogen or methyl, and the R? radicals can be the
same or different when r is from 2 to 10; K is phenylalkyl or phenylalky! having a substituent
on the phenyl ring; S is hydrogen or a substituent on the phenyl ring, and t is an integer of 1
to 4, with the proviso that (S); can be a methylenedioxy group or an ethylenedioxy group
joined to two adjacent carbon atoms of the phenyl ring; and g is an integer of 1 to 3, ora
pharmacologically acceptable salt thereof. In one variation q is 2. In one variation K is
benzyl, m-nitrobenzy! or m-fluorobenzyl. In one variation K is benzyl. In one \;ariation Sis
lower alkyl having 1 to 6 carbon atoms or lower alkoxy having 1 to 6 carbon atoms. In one
variation S is methoxy and t is an integer of from 1 to 3. In one variation r is an integer of 1 to
3. In one variation the compound is 1 -benzyl-4-((5,6-dimethoxy-1-indanon)-2-
yl)methylpiperidine or a pharmacologically acceptable salt thereof. In one variation the
compound is selected from the group consisting of: 1-benzyl-4-{(5-methoxy-1-indanon)-2-
yDmethylpiperidine, 1-benzyl-4-((5,6-diethoxy-1 -indanon)-2-yDmethylpiperidine, 1-benzyl-
4-{(5,6-methylenedioxy-1 -indanon)-2-yl)methylpiperidine, 1 -(m-nitrobenzyl)-4-((3,6-
dimethoxy-1-indanon)-2-ylymethylpiperi dine, 1-(m-fluorobenzyl)-4-((5,6-dimethoxy-1-
indanon)-2-yDmethylpiperidine, 1-benzyl-4~((5,6-dimethoxy- 1 -indanon)-2-
yl)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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using compounds such as compounds of the formula (W) and (U) are described in U.S. Patent

No. 4,895,841, which is incorporated herein by reference in its entirety.

[00103] In one variation, a compound of the second therapy is the compound donepezil
hydrochloride, 1-benzyl-4-[(5,6-dimethoxy-1 -indanon)-2-yl Jmethylpiperdine hydrochloride,
in any form, including a form of polymorphs selected from the group consisting of (II), (IV)
and (V), cach polymerph being specified by peaks at below shown diffraction degrees with
the below shown intensity in terms of /I, 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 (IT}
Peaks in the powder X-ray diffraction pattern are:
Diffraction angles
Intensity
(2¢, °y {1/ °}

10.10 76
12.64 14
15.74 85
15.82 86
16.20 100
16.46 87
17.40 50
17.50 48
17.88 31
18.36 28
18.58 51
18.66 46
15.48 42
20.18 81
20.80 36
22.26 45
23.38 86
23.52 5%
24.06 34
24,32 55
25.14 44
25.44 50
25.72 3¢
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:
« 560.1,698.9, 749.1, 846.2, 947.6, 1036.1, 1119.3, 1222.7,

e 1266.4, 1318.7, 1364.1, 1458.3, 1500.9, 1522.3, 1534.0, 1542.6,
. 15602.157&3,15920,16370,16479,16544,168&5,171&3,
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« 1734.7,1751.7, 1773.9, 1793.8, 1830.7, 1846.0, 1870.1, 2354.1,

e 24899 2927.9, 3448.1 cm’

Polymorph (IV)

Peaks in the powder X-ray diffraction pattern are:
Diffraction angles

Intensity |

{20, °) (I/I®)

9.64 11
10.92 11
12.46 63
12.72 17
13.86 27
14.42 12
17.36 100
18.54 39
19.80 37
21.18 35
21.74 39
22.48 &0
22.96 36
24.10 17
25.28 70
28.00 27
28.50 27

Wave numbers (c™ of infrared absorption spectra in potassium bromide are:
o 5615, 700.0, 766.2, 786.3, 804.9, 857.0, 944.3, 979.3, 1041.5,

e 1118.7, 1264.6, 1318.7, 1364.1, 1458.1, 1498.2, 1542.5, 15601,
« 1588.1, 1636.8, 1647.8, 1654.3, 1684.3, 1718.2, 1734.4, 1751.4,
e 17737, 1793.5, 1836.5, 1845.8, 1870.1, 2344.8, 2369.3, 2719.2,

e 20229 33240 cm’

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

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
18.9%6 19
19.30 25
19.64 1%
19.74 25
20.30 19
20.46 17
21.10 15
21.%6 100
22.24 32
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24.22 &3
24.66 96
25.36 60
26.14 15
26.82 44
27.52 24
27.96 15
28.20C 49
29.58 13
29.66 17
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, 861.8, 948.5, 972.1,

e 1039.9, 1120.8, 1220.7, 1264.8, 1314.6, 1364.1, 1458.0, 1489.5,

« 1542.5, 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.

[001904] In one variation, the compound of a second therapy is the compound donepezil
hydrochloride, 1-benzyl-4-[(5,6-dimethoxy-1 -indanon)-2-y{jmethylpiperidine hydrochloride,
in the form of a polymorph being specified by peaks at below shown diffraction degrees with
the below shown intensity in terms of I/, 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 (I1I) Exhibiting peaks in the powder X-ray diffraction

pattern as follows:

Diffraction angles
Intensity
(28, °) (I/Lgy

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
18.50 17
20.10 32
20.94 21
21.66 100
22.32 25
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22.92 17
23.92 1%
24.68 17
26.00 44
27.20 23
28.02 29
28.22 40
28.60 13

Wave numbers (cm™ of infrared absorption spectra in potassium bromide are: 559, 641, 648, 702,
749, 765, 786, 807, 851, 872, 927, 949, 966, 975, 982, 1007, 1034, 1071, 1080, 1111, 1119, 1131,
1177, 1190, 1205, 1217, 1230, 1250, 1265, 1292, 1313, 1367, 1389, 1420, 1438, 1453, 1461, 1470,
1500, 1589, 1605, 1697, 2407, 2419, 2461, 2624, 2641, 2651, 2667, 2837, 2848, 2924, 2954, 2961,
2993, 3007, 3377, 3433 cm".

Methods of making and using such compounds are described in U.S. Patent No. 6,140,321,

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

MeQ

characterized by having peaks at the following diffraction angles (20) in its powder X-ray

diffraction pattern;

Diffraction angle {26, °} Intensity {I/lp)
7.68 8
8.52 4
8.80 7
10.20 8
10.64 8
11.80 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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donepezil is characterized by having
21.46 17
21.76 17
22.14 21
2260 21
23.38 20
24.28 14
24 66 19
25.78 16

In one variation, the compound of a second therapy is a polymorphic crystal (B) of donepezil.
The polymorphic crystal (B) of donepezil is characterized by having peaks at the following
diffraction angles (28) in its powder X-ray diffraction pattern;

Diffraction angle (28, °) Intensity {I/lo)
5.82 79
11.28 8
11.46 26
11.58 80
11.86 5
12.04 10
12.30 36
13.02 17
13.30 38
13.66 7
13.88 11
14.40 B
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
21.58 24
21.72 33
21.90 100
2276 13
22.90 16
23.22 26
23.48 35
2382 14
24.04 ’ 17
2422 38
24.52 8
2466 12
25.60 20
28.04 7

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

The polymerphic crystal polymorphic crystal (C) of donepezil is characterized by having
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peaks at the following diffraction angles (200) in its powder X-ray diffraction pattern:’

Diffraction angle (28, °) intensity (Vly)
7.42 3
7.56 4
960 ) 4
8.74 : 10
9.82 15
9.94 23
11.46 4
11.58 6
11.68 9
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
18.84 19
18.98 17
18.12 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 sclectivity for
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neuronal nicotinic receptors. Microdialysis studies indicate that TC-1734 enhances the

release of acetylcholine from the cortex.

NMDA receptor antagonists

[00107] Compounds for use in the systems, metﬁods, combination therapies and Kits
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
neuromediafory 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, Newron,
1990, v.2, p.105, Mill 8. 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 throﬁgh
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
f-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)

R1 Rz
'\N/
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V)

- wherein R and R, are identical or different, representing hydrogen or 2 straight or branched
alkyl | group of 1 to 6 C atoms or, in conj unction with N, a heterocyclic group with 5 or 6 ring
C atoms; wherein R; and Ry are identical or different, being selected from hydrogen, a
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, -Cq alkyl group, or a
pharmaceutically-acceptable salt thereof, is disclosed. With reference to formuia (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 Ry,
R, and R are hydrogen. In one variation R, R, and Rs are hydrogen, and R3 and Ry are
methyl. In one variation Ry, Rz and Rs are hydrogen, and R; and R, are ethyl. In one variation
R;, Ry, Ry and Rs are hydrogen, and R; is ethyl, isopropyl, or cyclohexyl. In one variation R;
and R; are hydrogen. In one variation R3 and Ry are methyl, R; and R; are hydrogen and R; 18
methyl or ethyl. In one variation R; and R, are hydrogen. In one variation R; and R, are
hydrogen, R is ethyl, and Rs and R4 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, l-émin0-3,5—dimethyi adamantane, 1-
amino-3-ethyl adamantane, 1-amino-3-isopropyl adamantane, 1-amino-3-n-buty! 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-isopropyi-
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-3-phenyl adamantine, 1-
amino-3-hexyl adamantine, 1-amino-3,5-dihexyl adamantine, 1-amino-3-hexyl-5-cycichexy!
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-diethy}-7-methyl adamantine, 1-N-pyrrolidino and 1-N-piperidine
derivatives, 1-amino-3-methyl-5-propyl adamantine, 1-amino-3-methyi-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-3-pentyl

48



18.84 19 18.98 17 19.12 17 19.76 17 20.30 9 2
- 21.00 18 21.14 086 13

WO 2008/05159% PCT/US2007/022645

adamantine, 1-amino-3-ethyl-5-hexyl adamantine, 1-amino-3-ethyl-5-cyclohexyl adamantine,
1-amin0-3-ethy1;5~phenyl adamantine, 1-amino-3-propyl-5-butyl adamantine, 1-amino-3-
propyl-5-pentyl adamantine, j -amino-3-propyl-5-hexyl adamantine, 1-amino-3 -propyl-5-
cyclohexyl adamantine, 1-amino-3-propyl-5-phenyl adamantine, 1-amino-3-butyl-5-pentyl
adamantine, 1-amino-3-butyl-5-hexyl adamantine, 1-amino-3-butyl-3-cyclohexyl
adamantine, and their N-methyl, N,N-dimethyl, N-ethyl, N-propy! derivatives and their acid
addition compounds. In one variation R; and R; are hydrogen such as, for example, 1-amino-
3-ethyl-5,7-dimethy! adamantane, and compounds wherein Ry, Rz, R4 and R;s are hydrogen
such as, for example, 1-amino-3-cyclohexyl adamantane and 1-amino-3-ethyl adamantane. In
one variation R;, R, and Rs are hydrogen such as, for example, 1-amino-3-methyl-3-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.c.,
compounds wherein Ry, R; and Rs are hydrogen, and compounds wherein R; and Rs are
hydrogen, R; is methyl or ethyl, and R; and Ry are methyl such as, for example, 1-N-
methylamino-3,5-dimethyl adamantane and 1-N-¢thylamino-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. Methoéis 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):

(T

or a physiologically acceptable salt thereof wherein R, includes an amino group, and R -Ry7
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, chiorine or bromine) or an acyl
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group. In one variation Ry is NHa, and the compound is preferably amantadine. In one
variation Ry is a methyl group. In one variation Ry is a methyl group and R; is NH. In one
variation Ryp is a methyl group. In one variation R is 2 methyl group and R; is NH;.In one
variation Ry and R, are methyl groups. In one variation R4 and Ry are methyl groups, and R,

is NH,. In one variation the said compound 1s memantine. In one variation R is:

X4
——C—NH,

X,

wherein X; and X, are independently H or a short chain aliphatic group including between 1-
5 carbons. In one variation X; and X; are H and CHj, respectively, or wherein X, and X, are
CH; and H, respectively. In one variation the compound is rimantadirie. In one variation R

18:

wherein X, and X are independently H or a short chain aliphatic group including between 1-

5 carbons, and Ry is a methyl group. In one variation Ry is:

X1
——C—NH;

Xz

wherein X, and X» are independently H or a short chain aliphatic group including between 1-

5 carbons, and Ry is a methyl group. In one variation R, is:

X4
——C—NH,
X,

wherein X, and X, are independently H or a short chain aliphatic group including between 1-
5 carbons, and R, 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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on antioxidant activity, prevention of lipid peroxide formation and monoamine oxidase

inhibition. J Neurochem., 2005 Oct;95(1):68-78). Other exemplary monoamine oxidase
inhibitors include isbcarboxazid (Marplan), moclobemide (Aurorix, Manerix, Moclodura®),
phenelzine (Nardil), tranylcypromine (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 oxidasé inhibitors properties. Ladostigil (TEVA, TV3326) produces brain-
selective MAO-inhibition.

Vascular endothelial cell erowth 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 1-15;79(1-
2):180-4). In some embodiments, the VEGF fragment contains at least 23, 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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Anti-inflammatory agents

(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 microparticie that
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recept or antagonlsts 00122] Conpounds f or

48 houwyts‘[ae}tgst aheut drgum@oﬁ&imé@b%ﬁ?’gﬁ@%@i 25 a8t 20N, 1@@ hblE or at
least alé%? g% o?]r (t)re%r %e%ng%éo bOg jldeinet StORdeR. difeabebBRt Olvecks, at

mpounds are expected to i nprove,
least a}zduﬁb ez at ledst abouat eveckke htdygst gboupB avgelest ondt Jgast abayt 16 weeks
Y T TR W DT

as a coR HRBAA Imire@iafel reRbdediodbe rf@{neasia)mfor giot:rt athaxtcompmghds in the
acetylcholine in the hippoca ossesses

combinatigh itherapy- Wmmswdmséﬁéﬁﬁlpgm ENF"C ni ¢ al pha-7
recept or agoni ses [00123] Conpounds for use in the

[00128)Y St W EompHRh RS conMHoA MY thidebAPhBElaRM tbrlahy Svailable

delivery route, whether immediate or sustained release, including an oral, mucosal (e.g.,

" nasal, sublingual, vaginal, buccal or rectal), parenteral {e.g., intramuscular, subcutaneous, or
intravenous), topical or transdermal delivery form. A compound may be formulated with
suitable carriers to provide delivery forms, 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, catap!asms (poultices), pastes, powders, dressings,
creams, solutions, patches, acrosols (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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described herein may include agonists of the
ni cotinic al pha-7 receptor. These conpounds are

SR to inprove, stabilize, elimnate,
‘WogreﬁgﬁggAlzhelner's di sease. An exenpl ary ggﬁg%ﬁﬁg&b&ﬁ
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neuronal L-type cal cium channel nodul ators. TQese o

separate fmpolations eresingipRhareereical fRsmlpRon af coppaciiibe administration in

either o“?élér.mFA]'g\-as[oﬁlc eg(ﬁloﬁﬂneg&rof Qf) bt BhERSEABL. Be SHSBRAGRIonVT 2
exenplary conpound includes MEM 1003 ( Menory Phar ma) .
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acetylcﬁt?ﬁ?éﬁ%?@inﬂigﬁ?ﬁdrﬂmet@tdrniﬂfglgmﬁst).Slnaiﬂilelr mbodiments, the

~elimnate, delay, or t hej ' ' )
it e <cup b e e o e S S o
the hydg«%egg?t?dll gﬁji(% éﬁq%l-(lﬂ%do‘keis 1SRl Aed BRERE HeDtRY 0fthsdun®f a

( owmn as 5-HT4 that is useful for the
pharmacewahlpatcephblAkahdineef orshetinyelar Alzhaimer’s diseass it Bt y

ents [00126] Conpo f ' .he.
e AR CRRRG el sk S P YRy, nsome
embodiMne, the g&miﬂiﬂfaﬁuﬂ of B gther conumdtphaynaegeintily actpabde salt
conpounds are expected to inprov tabilize, .
thereofer therapxtfar Algheimpr's 61.{863613 éqy%nqqlpggpyﬁ:@pﬁ&q%telgas% }Z@g)étg%or 2An
butyryl@ffcﬁfﬁg%)t@rﬁye RRBRGUM/ o NN A S ScelRr riRpdniiSi B@iinatedbefofe the
I's a bilayered phospholipid mcroparticle that WO
hydrog2R08} H5ids ¢ PoT indek0e admnpmeas!. i Fvr spauentipl gmigistration, there is

T
simultA@fiishi &leftakdiokiolokiealnatiaitieo Mandhebpirogenatd pyidoddsicd
indoles may be administered prior to, during, or following administration of the other
compound, pharmaceutically acceptable salt thereof or therapy for Alzheimer’s disease (e.g.,
an acetylcholinesterase inhibitor or a butyrylcholinesterase inhibitor and/or NMDA receptor
antagonist). In various embodiments, the timing between at least one administration of the
hydrogenated pyrido [4,3-b] indole and at least one administration of the other compound,
pharmaceutically acceptable salt thereof or therapy for Alzheimer’s disease (e.g., an
acetylcholinesterase inhibitor or a butyrylcholinesterase inhibitor and/or NMDA receptor
antagonist) is about 1 month or less, about 2 weeks or less, about 1 week or less, about 3 days
or less, about 1 day or less, about 12 hours or less, about 6 hours or less, about 4 hour less, or
about 2 hours or less. In another embodiment, the hydrogenated pyrido [4,3-b] indole and
another compound, pharmaceutically 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,

Exclon, Razadyne, or Namenda) in a delivery form of a combination therapy may be any
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[00127]Un|ess clearly indicated otherw se, the
conpounds in a conbination therapy may be
adm nistered to the individual by any avai baph82007022645
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effectivie atiountgeigl, whihanaydeviom abmhlo ngrieedipelt 1S WdneeBCHos age

Exemp(lag%s?\%{s] If%ﬁﬁ? éﬁé\%t Elitg(? gy ﬁltl ?12402 d:ﬁut(agpétjﬁﬂgﬁ)hhﬂna@euncally
active doﬂfﬁbﬁﬁdﬁé@bha&ﬁm@euﬁbtﬂly&lc&@tbbie@ab aimeecﬁ))nmcombpahfbn hfrapy are

sust ai ned release syste te
those pregentlyjusechapdi gy qeioBAlbedoyeTe B B spmtye &8@‘5‘6@ g, afliive
ot synewaﬁgﬁt}% QofaPotradin A Bt¥indioh tlfbr&iﬁs ITheé tiiodds redquired for

ext ended duration such as a duration
the hydfmhateépﬁrﬂhdéﬁ -H]fiadvle 4nd th othermbanmacaicplhy acgive compound (or

corre [
pharmat gy lea LA e g L GRS | oo MRS b Bl bt necescarily)
be Iowégfthzﬁz%m Wlﬁiﬁﬁ%lly Rgeiriarheneattotongpoond dawsl aldned ddiereéule, in
urati on ma e at | east t a h
some cmbpGMSRISCHBBEIRTARBHE BHoUBHE MLt} BANE kP oL ARE <A te
fi

e B Y it sy St
combxrﬁtlodl thasiby atzoadmigeretedu FSubtherapeuticamauni () subliserapspticslepst
refer toaﬂn qxxg)gxé{ thgtdg Eetss %Hﬁ%&a %ﬁtlé‘ém&lﬁgsthaﬁ@ QUL 13R tﬂ%%l{o%np r

our or at ‘ast about 144 or
normal({Dised ke the haodgeraredyerids [4, :ea}: indals@ud the w@wwhﬂmawtwaﬂy

active %@a}g@m& bq%ééa%%ﬁ?lya%eﬁ%g IQE%%Q( gre HSEC eci( zﬁ?neragfge ?é’acﬁlt:tlon
may bR AL edi8 MARRI6S (R aniPRhCadnlifiseRe avapival htﬁﬁlnlsﬁﬁlmmdm the

conpounds 1 n a conbi nati on therapy. are glnlstered
amountairainistradarvet vaiaEn perivddf Mg (rpessdEeapseah " FEPM and

ne_or_no 1
BB B SPRAESe  G mc
acceptafdOdR8Adesfp Fpduinistered ao wm‘mllnwtrq:cbntwm@ﬁthpgorm&,dq;g of the

hydro o 0 80 SR LT A R SrclE R o
about ng%@%@d 10%, %0%, B0, Su%l TovgL80%, %ugbmb:e bsaad or
parenteral (e I ntranys

embodérntnts, pmwa hmdrogmatedxpéﬁ%@) -b} ws?le A aada}mlﬁ%?ﬁ%a% fogiow
del r r Wighh
s Ui e GO e abd
pharmﬁmytubﬂy httepable sabther@’@uﬁqmwdtt@eﬁ@t thesemr degtee ofj treatgeent by at
| t O J | 0 0 |
o i 13851 0B 84 R s ARk 8 Al
" embodiRédts, Bhedddst 6f Gehalidgaapdpyddy [4, E-h]:imdbls and theohes,

| ozen _guns, dispersions, it
pharmagjepti magtwwwmé@g P’@%%?%l&%@"pa“ %ﬁee%ﬁ%%m)e?
| admmg{rﬁéo?{ 08Rs thlfa‘ﬁsﬁéiﬁanys@ 1%2%%%,% S5 $Y%, 2%, 8% D%, 10%, 11%,
g., nasal spray or inhalers ‘suspensi ons

12%, 1(3@/0 d4%, 46t b8P, APe. k. 3G 1e dLS, gq(yﬂtﬁstf’ 8134 RE thg Raximum
ter enmul.si,on | il
olera oo By Eormiy MHRE R Sl Ehed oy i bllion o delivery
form, Slichfa®h Eﬁ&mﬁéﬂl&él@ﬁsecsﬁ'stadmommﬂstsﬁbssaimmbdutcﬁ@l myefreach or ns
may be used for the conpounds in a conbination
pharmegrafieglly acti\QrsoRRPEPO51599PCT/ US2007/ 022645 [ 00129] The
conmbi ned admi ni stration of one or nore hydrogenated
[0013 Hy ri dQ ohévaiddbnl Iah&s faf sedhais Reinglxosipainad release system
p arnaceutlcally acceptabl e salt thereof or nﬁx?&¥d 4
capablemf mallti-Hey #spinisiraf e dRPTHEY AT HETHRYE! cogpgunc such B any
dose o%%@rqggyﬂdsl% {od @D 21Nt FPREWE E&RpouRE MANkeatnicht t@indiSihigving 2
sepa ormulations or a single pharmaceutica
fornulatlon or consecutiveg@adm nistration in either
order. For sone enbodi nents of concurrent
adm ni stration, the admnistration of a hydrogenated
pyrido [4,3-b] indole overlaps the adm nistration of
anot her conpound, pharmaceutically acceptable salt




enbodi nents, the dose of the a hydrogenated pyrido
[4,3-b] indole and the other pharnmaceutically active
WO ?ﬁg}a (or pharmaceutically acceptabl e salctrus2007/022645
reof) per admnistration is |ess than about any
of 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% Jll% 12%
dosage B8 of b4YMPOEH in BVMbIEHHN lerﬂepy yd%heeswe%?}%fe P59HT Br
sustamva?rgi?aﬁetsyggmg@ﬁ {{%{ﬁ‘t& %lg n?ﬁtt n Jag[mci f8ne &Hmdiﬁﬁm a dose

ere evarlatlon
of betw@@{ 4868t 0.1 bed 4Bous LEMghs oﬁbsdgsWag]ntezt least @ms @ dgysmcbdnnng the
onprises |ess tha bout 30
period @fﬁanwa@mdu te aphigvedne | heepesits o P‘gﬁ)‘l‘?‘i‘ﬁl‘?{‘s ihe daily dose

(or oﬂzéf%%agle @u @;()Ciﬁ' ity y&fovéeﬁa%rﬁynay[lm -BiEnddlesind glf alother

Sus ease’ sySt em capab mul ti- 4
pharmmeimcalll)saqtlae tempound mnhg@@acatﬁloaﬂmﬁ?@p%lf é%WBB’&ﬂ]a ag dispribe

that th f 3
i e S 50 S BTRP Ot  taPoy 5
betweeA @65 09 40 SETLA u@m@m paRedbatbasdyend ghont dfedke; or between

d t
%@:@;zagm&:rﬂ o b By NG of gl A
and ab Bi mwééheabaempﬁmra@om Otrﬂgkg,mﬁl butwaerbbaund & about 10
ose etmeen about 1 and about 1 na%k $f od¥
mg/kgwe bgmeen ahout 6&84130@?113%1‘“&/1‘688? behveren amag t ugé F@g‘go T
betweeBtaE(gut %" &t%%é‘/ﬁ% o‘?é@t\x{egﬁ b v 0 RRRIMHoGt £ib&S! or DeBveen

r varla I ons dose (or other osa e
about (.5 2HLBGYS m@/ﬂcg@ﬂbpdﬁ@g@bmﬂ édmpybm 6 [nag/leg; 1oy bﬁws%ab&ﬁul and

o G ACS S LTRSS 5L By PIRANDE, L

mg/kg,%%@f\ﬁe@@ chdde ! Siafd bBoud Stn\@l@g’i od b@weerDabbuehshdadbout 3 @Bg/kg; or
;. or between about 1to abou

betwem@bvm@mlaiyé gbow 19 mpfks; abb@}wew 61 H}dr%éls%@e?f babEsR

d 05
o S5 i ot s,
and 8 rﬁ@’kg\;ﬁﬁ’ ewmleonitbalit .00 andé urte/Ked onbytiresn abpulfbRi gt Bibezor

betweerqﬁig a(% @%%ga%g/g%uc}?rbgt%&?{‘@lg ?('5’%{0 a‘ﬁf&t"sﬂ%%{ bekeen

about ﬁ'ﬁ&)%&ﬂ 180 ﬂig?kg&)rtbétva%éﬁ ubOul CDO ltﬁga{Hogt ZSQer'kg,we drtveebio ghout 50

to abou;' 198 ?rpgg(gaqg,%lé%@ewé tgg %gmor}go L n gb% ?Efg ar%ba%%ut 200
mgmg%‘?g&ﬁgéh %ﬁfﬁoolana%go@%uhgﬁ(gﬁa{ Jssbsaga" oveehRe mO(aﬂngAkg da

out g; or between about and about
dosagm#ek@ouom&mg&eem sy ambpdimrntsa b deily @sw/quhm@qon Aricept,
tween about,.1.5 L about
Exclory Ryfs i a0 ORI agitieret, S 605 o8y QRagmARAGDT,
adminisfrd@okghouey thhtﬁ& %Eethaﬂ bkmﬂt 00.mkg rwhich may ngludebut is not

bet ween about 0, 01 and 2 ng/ kg; or between
limitedyigor daily dysagg o 27 @‘tﬁﬁl{&&k%r bet ween about 0.05 and 8

ng/ kg; or between about 0.05 and 4 ng/kg; or between
[0(}1323] b 0 u tIn Qorge':’elﬁﬁﬂiuﬁerﬁg {fsObotk Eintidthreasn axahseqlﬁenﬁal(}ﬁnnmstranons)
%g or between about 10 % about 50 kgd(o
the hyéuogmmﬁd‘a 3ol moke&ngﬁmthewbmwa?%a by a5y senmppousd (or

il SR b ekt o0

exam;ii)@tlmﬁmﬁe altmdimandy) therrdtiapObie weibt @f@h«@ymgeﬁ@@@\é

ut 2 bo 500
mdolef@ gnerﬁﬁl&g oft @1; g’l s%lélgc%l\ggérl@a c’u% c%g%ﬁﬁ@?)g Sﬁélrﬁ{re]lcés%%i%ﬂy
accept@hBQslt BRLS is #bodal ty/l.dosage enfoodimmﬂs;jh;: wﬁxght@pp may be

Exel on, Razadyne, an r nme m.ni ste
berwesn b 08 aaphy: krseagenidPOD RO R r PAFRRLE B E0 L aour 1
and 1({)0’}%136& 1 88 Sorhd'@Rbciaaskts, ShelralB X Yeightibfihe mogmademgmdo

ut is not limted to, a daily dosage of about 0.05

ng/ kg. f00132]In sone enb ments (for both

si mul taneous and sequential adm nistrations), the

hydr ogenat ed pyrido [4,3-13] indole and the other

pharmaceutically active conmpound (or pharmaceutically

acceptable salt thereof) are adm nistered at a



sanme or different durations. [00134] The dosi ng
frequency can be about a once weekly dosing. The
requency can be about a once daily pg9gisi@7/022645
‘”O?ﬂ%"%% ng frequency can be nore than about once

weekl y dosing. The dosing frequenc can be Iess t han
(4,3-b] irdokedo thervesgha ofithe Odﬁph@naqflﬂécﬁb@ic can be

| ess .t han ut }hq §p$umg
PharmaF?‘Elﬁ%}L"' epale salt tg%rgo 5 lgﬁ&ﬂta?@n%tgﬂ gag\eﬂgﬂ dosi ng.
9:1, 8:1091 £9, §:1 eguenGY:Gand bd hizonie embbdiments) thestia bmeelxght ofthe

hycropaieaitn BT e b e VoA e B
pharmaggﬁ%ﬁl f&%ﬁ)tﬁ\%olﬁltyth%% ROmbrethdn@®sutthaef RDAUL, T[R4 Y, 5:1, 6:1,

sing fréquency can be about a once
7:1, 8: IyOrt BO:y, dois i1 6G; 1. Pther oes arg conteraplalsdy can be about a
twi ce weekly dosing. The dosing frequency can be nore
han,about an | i 3l haR , alREbn) and
00133 nceAmgg?ﬁy%d%ghﬁgg ;¥g%& H?ﬁqugncy Eag
another dbkrlothd hisefil fdraregting Alzbeinetes kiysea;eéq mgawayptykhglawterase

foll d d 7
inhibitergy s PRE PP o SyBTNMPA ERERLE Ml BhisOibtey bE
adminib3l Ifbc‘an 1ﬁ@ﬁ%ialein E@éﬂrﬂkﬁm@ with@h effectilVa doﬁﬁ@neg@la&lrfequmsﬁyd

can be conti nuous once wee

period o AUBTSIONCBIRBS SHERHE o 1 TG SR R LT L Afoes
about frﬁ?ﬁgy aff’ll'gé(sg Qﬁcnft an&ﬁ’t@ SR dS sAdS o 1'2tiﬁ(§htlliﬁfr%r[gei dgehber

osages descri bed herein,
vanatnﬁ))g &ﬁmbﬂxpomﬂ'des adrsinngeréd ey émtvyor anfprnpeny S@W@éle &*X | th%,duranon of

e GBS 8L SR P b PR e

same ot Biffcfin? B@heidis. s di sease (such as Aricept, Exelon
Razadyne, and/or Nanenda). WO

2008/ 051599PCT/ US2007/ 022645 10013 T ; gﬁ ?ﬁln
[00134j; ffé”heﬂ?m%@q%@nqyw@a&sa U3 0BGk OSipE &
frequeﬁ: u't R oﬁ‘ce%‘if? 'dﬁﬁhg Ohd J&fr@ﬂb&qué%? ﬁarﬁlﬁﬂ]ﬁ’lmeShﬂr abdut
par ate the hydrogenated pyrido [4,.3-Db] gole Th
once vs&ﬂldy dnonh e'—Fhed@m dreauensh sambrelsth thanipyey tiges @ [SI?}é e, 1he
t her eof, or S r
dosingagenc) G e R A B AEroetim® o7 bRt T SR8 froquency can

be aboltihiee Yinkkb @ lvieole atbsm@s'ﬁw duisingiftequengy cinoye akwADAL ﬂﬂe'{:tefp?s(ﬂ week
ant agoni s

can be ad i stered
dosing; o deeg enci RGeS it etk i e HShED
frequefv?\%/%f dafl Be thrSthBl abdifleh& weklybdvsing mufﬂlessttbareﬂ)ouabidbfylpsmg. The
ile the other pharnmaceutically._active co

nd ca
dosingtfeequensy shi bephoyt aphes penthiydesing.o Ing. ffeﬂ T“r‘?%a%"“t a
twice fr%%gg%]sﬁlrg daﬁn% fr@ﬂd‘éﬁw&’aﬂfe hdie tHiy dpag Bﬂ@rﬁ&htﬂl}ﬁ rdosifg but

e an e ot her pharnaceutlcalu{ active
less thawatpatiote N’Wklb eloadg u§hedbsmgefreqvmé>y cor bz micemitfepi(e.g , once

oty SRS s BRSBTS P00y 0 g pic

such a8 S¥RX 2lmdnfH¥PAYSnCs nﬂ;ﬁ&ﬁ,rabbeds nenths or roame). bEheueng ifiequdney can
preparation of a fornulatlon suc

be congnueurde &1 PREATeekrdRTIngIPFPIURRPUS b"ﬁf}fsﬁ ‘%&Y phibe 4% und

| RErDEA BétbinwbderheR with fthe
frequel ]gér:nacg%;‘cngﬁf?{éa%gﬁeﬁoygﬁ e carri erln V\%‘II chw:aH émy govvn
dosagesrdesdré)edt herginDénp emmpig, ndesieg ﬁ'??é‘?r&‘ﬁé’% P& prfeHayy ?sﬁge of

fes g P S £ s MFISSLED T o s S8 ar A&t cofiund

useful IBRAIFRERKE s Gidtasp (RI0ABAAFIONS, Emy)ncﬁmagynt, and/or Namenda).
preservatives, solubilizers, stabilizers, re-wetting
agents, enul gators, sweeteners, dyes, adjusters,
salts for the adjustnment of osnotic pressure,
buffers, coating agents organtioxidants. Preparations
conprising a.conbination therapy may al so contain
ot her substances which have val uabl e t herapeutic
properties. Pharmaceutically active conmpound in a
conbi nation therapy can be prepared as part of the




a PDE5 or PDE4, reduce an activity of a nonoam ne
oxi dase, increase an activity or anount of a VEGF
- ] i ncrease an activity or anmount of parhikeRRhBess
Wog‘%&?ﬁ&¥actor increase an activity of a H' P, reduce
an activity of a H P prolyl 4- hydroxylases I ncrease
[00135]an ateisame yr ahffe:aﬂbalmtngdfeqamcmm q wred Erdhee empounds in 2

comtingiongbpe uB R PobRF ot P ERaeER RS (o
and anofer BoRFRH Qilafin&ctiically écdep@’&lptsﬁir thereefloraberapy fac Ailzshsln}cr s
of a serotonin | A receptor, jnc se an actiyit f a
disease fg.g o1l aﬁe@lc&pbmteyasg [og) pr a mgf g?léne tﬁraé%ﬁhiﬁxtpéa:gj{or
NMDATEULR %nﬁ% ¢8hgh t&@@ﬁkrkﬁffereﬁt%ﬁﬁg&eq@ﬂqa@ﬁxhﬁéhxam

receptor ecrease t he anmount of
For exaipld, drrhytiiogenataddyycido mm:] indplssan e edreiansiores waeklyehile the

hi bi.t cel | I SmtiOne
other igrofsspcely sChec@mipppf{ itk sobihiAOEEnEIARH TR Sn .
about 10% 20% 30% 40% 50% 60% 70% 809@ 90%
[0013695% me dt;@ig%oaﬂoﬁmmdcyt thhmd@@en@scbm()r{@ 3dﬂﬁ¢d¢ﬂq gpd
suhj ect tre dto
the othqrwgarg@pq: w%glnqﬁn ac% g érg\geﬁ Blj%ecc gin%ggf‘{h@
treatmeﬁ? G&dcl iof thelj @SBl tlh@hdlﬁﬁusﬁéiﬁfgq:hysmth sone
mbodi nents, the amount of the first therapy, the
secpnd therapy, or the conbined therapy in a
Pharmasesticakfomumlatians conposition is an amount sufficient to
produce a desired therapeutic outcone (e.g., reducing
[00137L he BRY& deldtalUontpdinttsideteribbd hérkiakhn beised nt {he prpution yf a

or ellnlnatlng one or nore sy

npton%
formulajonhssiches a hagingecyGeal formpylagion; by cOmbiRiRghAEAREOUNGI0E

ot o HOSHARY whith are
Conmo?ﬂpa%Qﬁ%nW%Q%F%g%ggm£gﬁmQHMﬁ Egceutlﬂga conpogrklon
known lirsthd Arta e pétidirgudifthe therﬂpemtﬁ: ﬁomvétht: smtemt G ceansdgamal patch
severity of one or: nore

vs. oralApblgid t%ﬁ:angerd“x@/et&slg vm%% t o ﬁ.‘l g¥ 1 roend nFan%aceutlcal preparations

may cdn&g*l %MWW SolLSIliSdts %&Bﬂizbﬂs ereamaﬂvingr agadte, elt’rm)fgatta'w ashvegeners,
Al zhei mer' s di sease. [Q0139] The first. and eco

dyes, adiystprsusedts fas theadiustagmh 8 PERPHCRETSSHE ti’r‘%ﬁ‘?fsb%" B%ﬁeﬁgd’f

ant:oxﬁ%r%t% n@ﬂ%{j}??%&ﬁﬁﬂﬁ%& YorRG &R0 AR HyGRdy IR cobRirPstBeuce

osition. In certain enbodi nents,
substadchewhhhhamamabb‘aherﬁmum bropeties Bhepassutically aehiesampapnd in

thera dosage forns, b

s combFR S S8 AR ATV A B ER e

admlnlbltﬁieﬁ t&ééﬁ@gﬁr Jepértiel yASTHesepeutitefioanamay brerepesentedihyi a usual
dosage forni' refers to a conbination t

h
standar GOR AT PRERSre L P B BRREV PR egigblgrdoges of
any of E]He %ELdrﬁﬂE&%Mrr(p%Uﬁ& Ay ShiRRAAbe [BWerl 8¢ to the combined action

rogenated [4,3-b] indoles), and a_ predeterm ned

(eg addisice mfsyaergebo nﬂee@ﬁwﬁdﬁmn@gwﬁ Suitablsfepaylptions gahg found,
tor
€& mggg’é'i‘%o %rmﬁ%é"”cf’ ! f‘ﬁ e GO %&J@lﬁ lgt F%ﬁﬁﬂgh e?’gﬁi}; {ﬂl?t&dm FA,

20" edd@@a@)ewmhm atepparddetein by mioenes ef fective to treat
AD. Klts [ 00140] The invention further provides kits

g s SR

comblﬁbﬂrtﬁéer}alﬂ(i ph‘di@lﬁ@ﬁlﬁfaﬂ&ﬁﬁﬂﬁ%ﬂ LIB2OHhOREPBeAS to increase the
|nStrUCt|0nS for use. In songe, e

amourt ArActiyiss olrsatylsholigg, EAICHIHITYUR g{) %bacf%’p%"h‘b"fgfaﬁ%ld‘i‘°é%m an
act1v1tg bt BP&E%‘BﬁHﬁé eedphor, RAGEPINARE GitySéH &Nmﬁrﬁ%t@ Nnddwieen
mor € "ot her conpounds or therapies useful
activity pbat amgpidpfeneptide, medugn thevmayal ehyamydpid plaaesn §?é‘t“°%1%?°8?’“y of
devel opnent of Al zheiner's dlsease In one vari ation,
the kit enploys di nebon. The conpound may be
formul ated in any acceptable form The kits nmay be
used for any one or nore of the uses described
herei n, and, accordingly, may contain instructions
for any one or nore of the stated uses (e.g.,



Al zhei ner's di sease. [00142]Kits generally conprise
sui tabl e packaging. The kits may conprise one or nore
cont ai ners conprising any conmpound descri begrhRbgbfhzeas
Woé?.ﬂsio bl packagi ng includes, but is not Iim ted t
vials, bottles, jars, erX|bIe packagi ng (e.qg.
a PDESI%rEFDEAIC rddagsan, acﬁfmck difhae monk@minEaridase cimproaseran ativitytoh emeunt

o VIS e R RSB SRS ARy, o

actmt}pcg*mp?efédﬁ& ﬁﬁ@tlﬁ%f%‘ AET prohiR behyBioR§ISsds Siacrbse iah Ycthitgt or
[ife permt.” Kits may optlonawy prowde

mounmfdnmmnmmemqu guamouns oparr APNY, incrsasepgjasidty of
S _.na opt | o aI I
B T L
an activilyfagd@rdiBlh dA(receptor, inBrgase tan actd»msloéamwobmc elphi-@ agceptor,
di sk) cont ai ni ng gnstruc [ ons ar?el al so accept.abl.e,

modulategreacinigy el reEoTaLle-tyRe CalsHE feanpglsipeisese 2 4 GG Re RS T

HiSAmaBordand/drh@dd 4 AliropPétextRe effog (e.g.,
recepto}ll%fﬁ&% e ay?‘%gg{ﬁheﬁgﬁlse? az!slnnd/ror t he doed\?éel opnment ofg

inhibit A1 datiein wgi egdmdm)ents;rme grrimere GEHFisrASTIYiReS WiEEFs iy BHeast
b ¥adNEAo 9 2

o o P TR PLID P04 106 g

the co daig atiVity ifalid samelsalgjactgring tod s Bgrey oﬂ:mmpng:d to the

schedul e, and route of adm.nistrati 1441T
comresrognaRTIHY TAPCTIEERS pofrgesiet Mttt Redi) 1ASgme

embodinfenss, the Mol (TARESRARKASE Fe REorRiLRerbR, br tios@abin&biherapy in
exarrpl e, kits may be provided that contain ngfl ci.ent

a pharmissatinab capipoaitioy d BErRINERTHGiPR AR PIoFucs. AfjesisArrapeutic

et yl [
outcomﬁﬁg s Cdglgl gl Zels#@errﬁi tgrl %@Q&Jg) n&pfg%%‘tﬁf%éé;ﬂla @ev%ﬁﬁqu?dor eliminating
one or ﬁioz&@mmdmsofdmmtar sdisaise)c nsa@tbul eméﬂmmtenis phoyneimt of the

first th%fg]f;; o s\égqytgrﬁi?%éprgfg H{,thg FOIBQ\R@@ ﬂw}’a'?? y@:l%glfla%%c%ﬂn&k E&H}%}%QIOH 18
an amdﬁﬁ?iir?ﬁc;&t YeEkPent 8r WREkeShe SeveBRtdT $>ne ér rmixﬂtﬁlitane sﬁmptoms of
nmont hs, 7 nmonths, 8 nonths, 9 nmonth

Alzheimays disense vhen adpeinistered to |2 iniyidual S48 wroepiBle &B@%ﬁfo‘ﬁﬁﬂj‘?ay
ns for use and be packaged in
develoamz ﬂ?%ress%ih%fl cient for storage and use in

pharmaci es (e.g., hospital pharnacies and conpoundi ng
[0013% har rhae fiess jnd s[e@mi@}ﬂmndsmﬂa@mnﬁ@amwa&may e combincd

i Pl W Bl Bl MR 1

certainfRadbdainhenelthe @hmhlaeexbicalrfdadulamraccemnamomblmaedn therapy

dosage[Aflg{ngsi%]rmvB}r qlfgt@g ﬁ?s%gns se%grlljcp é/orrltjpsoluggs oq"la com%matlon therapy are present

in a un% d%sé@emyﬂ-s el Rerefr RN “lﬁnt%ﬁdgé Ydnnetiawl 1) a 2oidbidation
tetrahydro- 1H pyrl do(4,3 b%)l ndol _ di hydr‘g@%orl de,
therapw&s’mybédn that eonfainsy rrednterayined WRbSt ed

dimebg&/ o{‘ gl?lel(tﬁfdﬁtfgglatédqggj gﬁgaﬂgﬂ"m a‘c &Héﬂantnﬁleﬂ HB4eQY '@ second

nct avi or in human patients
compddmd tudlh asdnneerilsotbiérse@igRinhibitoss, $iGRUChE inhibitors). The first and

second compounds of the combination therapy unit dosage form are present in amounts

effective to treat AD.
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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where RI and |le are nethyls, and R2 is
2- (6-nethyl -3-pyridyl)-ethyl. [00147]In the study,

WO%&)%IO% jents with mild to noderate Al zhei NPETAIS2007/022645
I Sease were random zed to di nebon (20 ng oraIIy

three tinmes a day) or placebo for 6 nonths. tlentg 43
mstructwas forawa| Insvmd embodiments, thpliSinchigles e wEage & RYHEFRAYS [4.3-

o a5 S A i A el i
therapies Us@Nok v RinpUireeamtisg AINASery) thoorse aaé@e é@@@ngmfy

NSt o e i T
formul4t Leefit a@e S(f:(ﬁxﬁ?] erHeQ@R ‘%‘r{a@tﬂe\(ﬁed%ﬂﬁw—cﬂe ioRinoad ofChalnas

res on o ge (ADCS-CA C, also called
describ@ lﬁlr@pl ) aqqmdslgi)e may frentpiat REREL s PIAIKINS PRPEE ofihestated

! it el £
e e 2 PP P B

AlzheithérVeditcase). (NPI) nmeasures the pat| ents' behavi or and
psychiatric disturbance in 12 domains including
ons l,uci nat i ons R.5,5ds YL t
[{){)141gepr V@BW%@?&HB?‘]E it anch udegg c&rﬂ#’%u?lﬁo g{fl:phorsl ¥ amount or

activitydftakdtylchaief(é. ?f Qﬂ@&tyldioﬁnﬂtdrme tinhibior, a butyrylcholmesterase
irritabilit

bilit t | St b
i AT T N

I&ﬁ}y'l Of POISNhRIbY, 4 PDBY irletior, Qll’inonoamme
amylolg | es (gg %&u 'iving. Ei 1g hty four percent. _of
oxndasepahibant a \azﬁ‘rbpretesu amehlt: ereayth Geterep i srtiveior. gItHE @yt 4-

b eS8 RSB, AERDNRLES ok Ao

agonist d?%h&lﬂ%%n%hﬂwaﬁcﬁwﬁmm-@qklgémmﬁate eaceptot, be&etomhlcﬁ-HTl A
di sconti nued the study prior to .stud ly charrp
receptoT pgeiiFiehiereipRin 14 TRERlh aptégqﬂiﬁteqjmfqum alp receptor agomst a

{ i ta § PAUGYRFRA hfonis, 2ADABarcegi-
neuron Ig?}le%t(:hlgg]lﬂ{ '\/l\/SEEg %N{g}l&ﬁda ADL scores ?F?I at ive.to
1nﬂamqnhmt,)eig;:n‘at1n werak cabodimerts.ahe ysent pbthe fisyt therapy fheatserd
therap)g réygg}iéncg}é\%mex therha%§rqn QE%‘AH' dmduit Ed'fﬁ(:i@t{ttto ﬁl@ﬂ:aé%r tRe amount or

['egarza, V. 3, Anerican
act1v1tf@ﬂﬂcbt$loﬁhlj® &.ld&ﬁ: arﬁe&tz%ﬁ& anilé@é't?lchﬁdlemaﬂﬁfb@f a P.N et

2000, Neur ol 54: 2269.
butyry RS TS SN U YID 958 PR I R PiSeieds S Ry of
an Nl\/ﬂf@fbcéﬁ&e B B MV t\8Sanny3oil 3D ppBde, re'ﬂhee the amoaitt 0§ -

pl acebo differences | ncI uded: ADA G‘é L%.nl L
amyloidl@Re FpducerBpai iy ¢ 2 FHES pr FRFAgre WG‘% i of v E“‘O me
ox1dasé ﬁgﬁ%‘%ﬁ%% %&g%tg IQ.?QQI'R%} a V@%F rgteﬁl7 idéPiabcSan RtiTitPerGbunt of

p=20.0 Treatnent with
a tropHié grelvdnfaaios dnarese bt edivitn of i GHF; frﬁdmman ReHYItS PE A HE Proli 4-

hydro)gg,?ﬁsg lug:?%se? #n%cﬁgw\glgﬁ%t nPanABﬁ‘i n&@gsesdﬁ %Et?\ﬁty\/@ bftount of

an ADNFTRRAAs a[n%’é:ﬁigr &aiM?Nt?peglpe:mamee@tcsanmm aadMemts@f a
events than di | acebo patjents

serotonip StHE bvmsartad "ealé'\’fé‘ﬁfw Pha Eﬁrﬂtﬁé'Bﬂ rpcée&’pédm&rg Seé“ﬁfagﬁ‘“y
ofa mX\@%néjgl 4y i‘gcgptg n‘g'llo%@ate akti Ak \$iTa idafhhIal-Ripe Shlcial channel

ects cO ned occurred in <3%.of patients,
increastepiactity d:ﬂteS-thd meagplog-dstrsasetier amauneplinBuBmAR) Adioy hive a

ADAS: co u D,.<
neum}?ﬁﬂ‘jef%"e egf (6 i b‘g%k)’ ?cel{}l\%gt(ﬁ Oﬂ)%j)}ue egbghlgﬁeﬂ u%né:gog ﬂ%@e of these
activit{ed cBarldBd bBat I¢nscorbOd)1084) QO%DBO% Q%, % ép%p'f'e%iﬂ(’@”@ﬁ}) 7o,
Treatment with dj nebon al,so rESﬁ! 22 i cqvggrletgts
95% ,J,O%,mas SOBPAIFFLICH RS CAREERPIEME ATEYH | eﬁaf“ﬁ Jeores wer e
treatmcéﬁ’trmzéﬁﬁ Wel B hb eov@Bénddk &60IEH otfed BEjects not receiving the
di mebon- treat ed patients experienced serious adverse
events than did placebo pgjgents (3.4 %vs. 11.7 9.
The nost conmon adverse event in di nebon-treated
patients was dry mouth (18%. Al other

gastrointestinal side effects conbined occurred in <3
% of patients. [00149] D nebon-treated patients were



[ 00151] One objective of the first part of the study
is to assess the safety and tolerability of
-adm ni stered di nebon in patients w tphrAird@le0e4s
WO?@%%%”Z st abl e dosage of donepezil WO

2008/ 051599PCT/ US2007/ 022645 ( mar etg_d ug‘ger t he d
combinatiamiberapyrelnAping epbpdimsa the amawntoh fhedirst facranys thesgeon

first part of i LfouttshffcRnPRSRduck Besired
therapypﬂrat?'ﬁﬁ‘grgélpﬁcgrthfa%gﬁ311‘4%?;)aélaﬁ?-ﬁl admi ni stered di mebon in
therapellfié b@Biihe (g red\Dirtgethé seyenty st diiationofs stabilising thsreysaisy of; or

iAo SirE s b a5e RGBS LS, Bemomemtytir e

amoun@f¥he B3R5}, L cOIAReraR, by the @opdinkd thesapyint kL an amount
O30 Tobice Sk T of M C8 BT A AT AEACDEE™ S

sufﬁcie_[nt)@ﬂlﬁ@]em]@f redjce e SPECTRY O ¢ pa

disegscé%c—:}n%}%%ﬁ&ér%d ttc{]%r iglgiﬂrgfu}ﬂ v@l‘ﬂ)d)stsﬁ’ej.cgﬁtﬁui?é dridfof v may develop

nmnrs I mebon dosed for up to three
Alzheif@ing fiscass) patients with AD on a stabl e dosage of
donepezil. An additional objective of the second part
f the study is to_esti e SIntPrisEBRESr more
[00142$f d gg}?r%lg.cgmwﬁﬁ %‘?t?g?ﬁjgcﬁggiﬁg'sﬁig%ﬁgﬁat e ol asna

confailﬁ%rh%ﬁ'%likﬂug efy\eantoual dessbedhetein t Switablelyjackagingsndfides Hut is
secon

_part of the study is.tqg obtain.a prelim
not limated &5 SiflsnPoUFS, i DgIEIcRERPRInet & Bt ROy S Bach
compohmgif ﬂ{e?:lbiF YacRdihRbad SnfdnsitnBide paélagedin séparpatomdihars or
on a stable dosage of donepezil as deternjned (?z .
some comipbrxntias de opmbined fcine soRtAYCravhee srrmreactivity pnd shelf life

. hei mer:.s D sea | | £0gietd ve
e
I ntervi ew-Based | npression of Change, plus input from
[00143]he qae &g mey ofticGhBy Bepides 5gt;0f rByrud¥ions,-geeaelly WEkleR e

Exami nation ("MVBE'): (4). Al zhei ner. s D -
instrucs, et ogh et s (Fve B8 oot Jsf i Sfiica disk
contair(iﬁ%%]cﬁi@hg dre aRB dedeplablietelAipg woihi ase dfcompusmmi(ey of the methods

("NPL"). Part 1. Wthin-pati aeugch dose:ti Eratl ond;t_;d%y
of the pesenhisvertiost(s 2 reAtEeaBFHIE)E Serier (SR RIFERRS Tt
develo‘é{g[%%lﬂ &f’ﬁﬂ%lﬂ%’? &Ltk dTHEReRudtiBn e hiaédWith i kiti geaasity

ents on nepezil. [00153] To assess the safet

) X saf ety,
includé difermbivh ag i theemnponeninamiokeinadmigistration to an individualsuch as

i oral | y-adm ni stered di n . - bl i nd,

‘“fom’ﬁf‘%‘b?é%‘-%@@ﬁj{g’ Pt fngrsg%ggfr%i ?‘é% og{é S’g _\%d‘}]"é" ggg%jrﬁct ed on
AD patients taking a stable dosage (10 ng once a day)

[00144)f dOneReatainers Y HedbhBidoshee fansi illpparkegeses swmECdsH

after a screeni Vi Si t he, Pha '
package i uGropt oty [ e s Rty P07 s Lol uffen
s BRI Oh g sty o s
second proioorsulicalls g siremoyel vepl larlhler § Socges Fogfsrigged berein

LsL o - B iADlsuctp@hnMBE & week,
o8 05 P MG ot v
2 weekaB fuieke 4 vakkg Boveckn Bdveekh dauanthss 4 mongwshemonths, 7 months, 8

nmedi cat i ons bei t aken b ' '
mont;§ HONEh 3% d PRt AP EY el Bt aRE St B QiR linds and
instru@ e fdFuBeshd R Habiagbd Bl quainiids Bafficient fos siprugt endresd in pharmacies

urine specinmen is collected for. gr ug testing; fasting
(e.g., Isispidal Pharenagies ardl SPREPROUBYRE PRAIMACIEYy or ni ght or for 8

hours) are collected; blood and plasm sanples are
[00145P' | eptednwiste fxamBRs mfmﬁ@dtw ifustrate basno litdishé invention.

reference if needed; a 12-1ead el ectrocardiogramis

taken (after the subj'eMﬁf,LESsupi ne for at

65



WD 2008/ 051599PCT/ US2007/ 022645 | east five m nutes
before recording); and instructions for evening
WO%&(@% of donepezil and reporting of adver serevmot®2645
are provided. 1001551Study participants are
those neetlng aII of the follomnng crlterla ,(1_ age

ac ordl ng to the Natlonal Instltute of Neurol ogi caI

using dimelol, ymnj cati ve Di sorders and Stroke- Al zhei ner' s

Di sease and Rel ated Di sorder Association's Criteria
foo1def Or m&hlzﬁ-ﬁamrymk(e (anmqu)émyudalmﬂet)a%?r 4t5-elphydro-
' Manual _of Ment al ord ersy Fourtheﬁqjt JE?%f
lH-PWIIQ@%%bWO&d‘@"ihP%mP% 3is W8t 2 3TEPEREIAG FgPdose of
hydrogg]%{eg@gﬁaé e BQB) boleeARtwRGosRIns improst t@ltmyﬁ'ﬁctl‘(“@ldon
ning dosing regi nen for donepezil for at |east
behavidd mbyrsanpakionts t*@ilhgﬂ@wnwliea&hd tolerating it well,

i ncl udi ng an absence of any gastrointestinal side
effects; and (5) otherwi se in general good health and
anbulator [@D1561The foll owi ng events may result in

erp alsNOf subj ects fromthe study, either
; or until the etiology of the problem has
¢ ndentiTied and resol ved: (1) dinebon intol erance
as as sted by t ubj ect, the investigator, or the
medi ¢ moni t or X B@?? seizure; (3) creatinine levels
greater than 2 ng/dL (4) liver function test (AST or
where EhoNnBGylsexRI I igDgaimthyl-Bayritijl)-ethyt i nes the ULN,

(5 absolute neut r ophi | count of Iess than 1000/ 4; or
(6) platelet concentratlo

100
[09147Pat  bribe st laﬁ Pelismis VORI gt)g*a egﬂv %géoen‘[’*l'é?e
randon*t )4 t? ﬁﬁ?&bﬁ)g ofé?llyltﬁ%é tifes Qﬁay@ af ﬁltaweb@abt% inbfithsl glPatients

a subject_refuses t
were eﬁ@utateahyltﬁ thatAﬂMSvpg (Ilf Ena:rpmﬁpgm)p Bl Hplus. ﬁ/éM Iﬁ%ﬁ@nﬁﬁ\DL
at base%éq ﬁ@&fﬁ%ﬁdﬁ\&?&k €t Al@%g'ﬁélkg Biseds? A s EF 58aldD Cognitive

Fnic’s visits, a docunented
Subscal & AAPADBE2)G06TE asdesses mﬁbﬁmq;rﬂ@dgmbon oxer simef bee My Mental
seven days after the | ast dose. of
State Exgo WM By e (oo ard S, Y RSl pias
Coopef; %9@5%(1@ @11%'9?@10%1 I Fg@ésa@ﬁ bOChihga (RDCSFEHI alsd 4alled CIBIC-
5‘ on 7 placebo). tients as@k ned to the<g ition
plus) nrasurps the patginy'e glohetts&qu%tﬂae dhBkeSApofeeuint gremory, cogn s

behawfgtgjl acnlgl | 4188 8Bl hiztrid InbERLSUNPT @elkythe

Pherenen s I'n each patient over a three
patientéEledhaier andichsy«diaric dlsglrlmncezmﬂ 2r£>1tramse@chgqmé§e lysionsy

hallucr(p;trtlgtt)%{ f%?jg L 4&%?6%%1&19 ﬁ%%egmrg %yr‘gglgdr[g%ﬂxq%? Xz o@f gﬁ%rtgg 0

apathy/iidiB@feh &y Hﬁﬂth‘ﬂﬁﬁdﬁis}’xrﬂtﬁbﬂhly/l@bw@t, i dmnpbance,nugmnme
Intolerabl e side effects or a maxi m dos

beaBsCodsresenens. AmADE RSB AR R GO

1mpa1tgl\$: rnaabcb'vi&ng pf'z’!a‘;ﬂﬁﬁs iﬁ?%}t]g Youﬁg&'c&rﬁ ¥ Paicat\cBmpRted the trial

(dimelsdnesTtq; (ptaaehzbl ﬁg?)au?ﬂl s(uE@)enroﬁﬁ@ WBIP 1@@%@@@ f.bﬁgntprétwﬁg treat

analys%%% ﬂs dn quli ?%@é&ﬁ%{i %Lﬁ’éﬁ#se gven those who discontinued
the sttﬁSz hibytoatily RbfpRiied. Tremedranwith dpmbba rasadedif stagistgakyy |

ays of dosing at each S
sty nonrosovey AR BCI SR S S p i Bopg rtaive
o plaéeBS aﬁagéé%sb eQLies usfed% Bei¥uaklPdhmchon are RAGIEDY thosr & sgilhie the art

dose of donepezil in the evenin Far
and até |de$tlbsievgn bt dedessrizat HeWs 2083 Aneer ity Eﬁmda% bysfcian, 59%65'
r [ Hopd. o at a dose of
1372 %%S]L ’t%hﬁ & ? 200, ﬁé;{ﬁ@gﬁ 59“2%@% @gﬁg one. 10 ng dose
of donepe2|l in the eveni ng, For the second seven
days of the study ("study days 8- 14"), patients are
gi ven di nebon or placebo at a dose of 5 ng TID and
one 10 ng dose of donepezil in the evening. For the
third seven days of the study, ("study days 15- 21")




and 24. Single blood sanples to neasure trough plasnma
di mebon concentrations are collected on study days 4,

11, 18 ~and 25. Single blood sanples are cqlhRkbRYo22645
WO 28/ agﬂbtyping of cytochrone P450 (CYP) |sg#brns,

i ncl udi ng one or nore of CYP2D6, CYP2C9, and CYP2C109,
[0014s§n Sh ik DBy the indad seegling RIMSTEewmolSeh(SIaB.3). eThetmesn g

et ween CYP2D6 and CYP2 act|V| [
placebashffgmenecs insinded: ﬁ&?f%saf%( Opith-dhy éﬂéﬁé ‘I:I@ﬁ?’?ﬂ'“*ﬁot% P
p<0. ooﬁ’fg B4 u, ok @0 anpi B.51 Lhﬂs ey 01066)mnd PdDIr:r(a‘hIﬁmmts,

Si ng eglns 00161 or the first three days of
p= ooeh&)hTs:at:mt with dunﬁ@b\ OG%It?fbmﬁtﬁnf t(lE@mveg%ﬁtay* ghys

endponijﬁa W{hﬁléﬂ]ﬁﬁlg ai gis%i]ine pes%\?e J.gﬁtn'ﬂ?@k Svelk 86 S¢bdst U:@d'er

uni at the st site for in-patie \
dlmebdﬁLttdate@ Ephtldﬁm"uxbemmgd §emious dmbyefse ﬁsetntstthme‘éld @WSbQﬂatleﬂtS (2 2%

dosing (all of 1to0.3, d f
vs. 7450y Theas SomAn dayPrescergh g nedi Pt bl apfud
(13.5%91 Afl %ﬁ{&r fsvr%&tééﬁnal dRRieNBctp edrhisifled qraimrelins384 &f patients. At
i schar home on sei zure precautl §)%€ 0.0001
week 5dythe megn dlﬁ@ p@ﬂ@é‘i’(a‘ﬂlﬂéﬁn@fs incdudegd G 1S, p < %

CIBIC 8@‘5@3@%‘%{% —QPﬁ’d PI 949 8yt tph@Ubo@@l MBI @rEgits, p = 0.04)

no S €ss, and Nno excessli ve
and AL, @mﬂinsppﬁ@wmpy i ”Dne)xtmeﬁamtb dinsban elsarhvilfidgn Epprgvements in all

d b I d
B e o i

dlmeb(Pnattréa?éatp%tléHt?e{p@n&iﬂéﬁ bériAls hdvekeevihatean dldL;flncbb(apatieht@ (34%
udy site on the seventh day of each .dosin

vs. 117K, g mogcomenarasvios €Vegt Wﬁlt?&rfreercd@a%’é%‘e{gﬁe Ruh
(18%). | {Qﬁ g)ﬁl%ic" g?stmf) ?Jshﬁaﬂ&ﬁie égi%é{g BorhBindd\&clhabia <b ot patidhtst he

e on stu to conplete the |ast day
of d03|ng As an alternat|ve to the schedul e a(ﬁé
[00149(] ays Dlmpbxml-tmatedamielgs waeSigfqIRLY EHTOYSECORBRER 1 Rfgeebo

od  of | |
patient§ Hﬂf’lﬁ %gg Jlgoglfsa)}n ad&? ﬁr? rblgﬁé%ogl ug(ﬁtatlégl?st \{v&g ts%nﬁfcﬁnt y
improvild (o8 afi@ive efidpoiits hremafithsldys wetk Eiﬁ)rmt} AR mbodishbe.» \Melkéa) as

devi ati ons from schedul e _
compasqdaawe% Darelasrocaents rioy besmuney b RebA g wel
tolerated G Y rrhgﬂggﬁ/ ddRRIteH/ furetof and baasHIRIYatienss hithmatd-iederate

considered protocol Viol ations or deviations as | ong
Alzheiagr'adsesssnent s are obtained as closely as possible to

‘the schedul ed tine point [00162]Throughout t he

out put, and ot her phyS|oIog|caI paraneters are
[0015610Ni tTHeddlldwihg ughipistcohdetesitin (d&yo pmsn dhe §isni 18 placebo-controlled,

including b nvent i.on
randme}Zé@ﬂﬂ&*é%r?ﬁ%&bﬁ?%sﬁﬁ‘(“aﬁ?ftﬁ)‘df#g g Srﬁie Q{’i‘%ﬂ% R
pharm! &@&KS&@&J@ dilly finfihRietdd di@eltn 10 rAaJ:Heynad;rdlnas:t(éABd) patients on
I mebon is perforned on the firs $ LG |rd ays
the acﬁﬂlcfﬁblmﬂetﬁmﬂe'@hﬂ“ﬁe@m’&l’ )Tha é’iﬁ"ﬁé} " tﬂ‘é‘ NPt e
Bii {i@hary effi
contro?’l@g %doﬁl%eqcﬁﬁgé 16 Sﬁtaﬁlae‘kgbr?ggdlﬁ?etﬂ ??]lgﬁf | ﬂrt)g t@ncggxfselz e ary efficacy

assesspehisof prallyadmiid stt:llcd dimghon 1@69@#‘?&‘%9@?\9"%?2&% ma PK
sanples are drawn before the norning dose of di nebon
[00158]2 ne(o jecttlve 9%&?’%5&%913 offhe! S‘Hldg aab a§5%¥s€tﬁe %3’ dabiongability
of ora[l@@élﬁﬁi&hed bienebbn &t patiapts o«ﬁﬂndﬁd@ alsg tadifng@eféérbl%@ﬁégﬁ fggnepezil
dosing period (i.e., on study days 1, 8, 15, and 22),
PK pl asma sanples are collgfted before (within 10
m nutes) the nDrnlng dosi ng of dinebon. On the third
day of dosing (i.e., on study days 3, 10, 17, and 24)
PK pl asma sanples are col |l ected at the follow ng tine
points: (1) before (within 10 m nutes) adm nistration



Sanmpling for plasma concentrations of donepezil wll
al so be perfornmed with bl ood draws occurring as part

wor kup for AES where appropriate. pCT/uS2007/022645
Wog‘&ﬁ&%g?mrther nore, investigation of the potenti al

for dinmebon to alter the cholinesterase inhibiti ngﬁ
(marketaCindét ihy nafle somepszipt®)i sddviedalobisdtives oAths fegmartof Bstudy

with a hyperchol i nergic ate.are -
ar: (1)gp esietrng BRGURRIIEGT Y SUab i Pt AisEh B St Miacap d
i . lae i0r2) o aedchiethe phdrmbeakincficyeiongly-administere
takmgagsgdg%gag(gtt%hégf(?gcft@etzlhét] cqaul d bepms |.at ed bg al.é@@z% .
donepeztaaydosthad] li0mes pesdax cxdmimetred P dagly {Q PRUGRES W) Hape 2
... ("BChE")..i nhi bi-t,i Bl ood sanples for determ nation
“’“hm“éﬁ“e%gég%ﬁ%log%ft@ng%w'vi ty are collected on study days
-1 and 24, with blood draws occurring as par% of the
[00152)0r kiupe dhjectinEsf the sevondparhefthe sipdy issnpess e etyyand

processed and st ared .onsi ' Rehs S pdiiadts with AD
t"le‘ab'@fydbf ,r"ﬁ fatdgpnﬁﬁfegﬁi%??br?gsdg%%rfgg% ]l'gttfélléggﬁpl es Bre _
on a stBRIRYAY of AnepENE A adddGinaEobjGainp bithe sqoendparhefithe study is to
shipped to a central | aboratory .for. ass

estimatglisieKisgdad tom FRRRCEOnAUME NS Sradmipsiop op R¥pdvarg plespe

donem&i@g&ggﬂt&ﬁs $ rfiﬁ FRIhY: 58QNS BBhe séddhd pitt 6f the dyly isgo obtain 2
Aeasures of the saf eta}:/ and tolerability l?Yf di.mebo
prelimindre mssashrient aftthe atfiitionabbetapewtic bereiif that ciegsErpstereth e

. frequ nd _severi i
cimebagg iRy pRibes A o e dom R AP RRbined b pecforpance
on the 8w ]m%@as@gég;so.a jmlﬁﬁeirrerje Diseasei Assﬂ:shmﬁnplSasleb@oglpth.
addi t1 onal ,assessnent r this /ol
Subscabs{AABASCHoE DB (D ARSIy e e i Bty ol T
L Aeb i BSMBIE-Rud: TR siasage Faasinesaat“MNISE"); (4)
from th\%ic?{#in‘-g%sglg?ﬁel?t@iuﬁ )f{r%g?%;#ep%lg of 2.5 5 0 & m,,TI D,
Alzheiper's Disedse Cooperatiei Shudni-geivties o§Dadp Livingr( BOG-ABL™): and (5)
ati.ents on a e dosage (10 Q) of donepezil.
NeurofF e e ENPES R L et or o measur ed 11 P

paranmeters neasured include (1) C","
(maxi mum observed plasma concentration of di nebon = |
Part 1 aWigin-patknndise-ticcose) studyf the safety, (alprabiliey, and Pi,zarmacakmencs of

ogcurs); , (3)., AUCO area ' -nl asma
or "”J"E%H’éé‘ﬁ% ?‘é‘?lr%ﬁowfé’r‘éﬂ’%”?ﬁrrfeﬂ%g’?‘{fé&’ }?Ig?r{?tl %szlgr o to the

| ast sanpling tine); (4) AUCO_, ", (area under the | ored
e =
_ dimebfefre:aP??Sevlﬁ’@rleleéémflsplf%eowcs%“fol‘%%s’ae’% SRR SRy 1 5oBfyeted on AD
patiemg RRGRY détid Mxhge (10)mPonce aRIAAY Fdondpetim nal

['Tmation rate constant of dinebon); (6) t112

(apparent termnal half-life of djnmebon, .calcul.ated
[00154) r omSpudypartizipaptsaye selepied @ftere JIEFRRE A g gl[ejllha%:] Lanitat the

cle I - Wi doh@ft 05U Ereening
study gfjec g ?‘s‘?%rﬂqeg’l“g?gfm%i"g%t‘gﬂ SbiTity): and (8) Vr/F
numbef &npRsipant inchisiomand Exausion ¢riiena Bp reyfewsh ngopyYichensive AD

cal cul ated as .dose/ (AUC < sm eabdssabheanedt; a
assessﬁ?ﬁé%ﬁ?r%oﬁﬁf‘?ﬁ‘% i‘ %)Sﬁ%%bg giﬁg;%ﬂelﬁ ent Ebré%n I;r;acok? aetli1 c
JicH M AW b Lk &a(illdiid nsry of.ceffein€lalcbhalnghdipeyg usehjepther
me 1 dpssg&l?s corrected for free gaqseit%opt ent ﬁe%is%'%veight height
medicgfiany heine Keh PYECPLNPT BESETES "o F 0 B4 ’ e
' AP CT SR A RR 2845 is[ RHd MRl An atiltespecimen is collected
andmggg%;%nent forlét his study is, the char,ai]ct e{vi %E}ltl on of
for dr@mr?gsfasnpgtHi@?mdgﬁ@?b@? @ﬁ;ﬂrﬁvﬁmlg@;} or f;; N ours) are
o i 2am, ni HE4L Bl ¢ tOf3krve as a baseline
°°“e‘=‘é?85§8?vﬁ ?%‘%s%’%%“?“nsg“[“g rs'regon, start | ng Wth a 2.5nmy TID
refereﬁzkkgﬁmgd&h d l?gea:] @ﬁuggardiogmﬂniiwp T ﬂﬁ SPWé‘gé?Fé?ﬂugm?for at
.5, 5, or ny per week to a maxi mrum dosage o
20 ng TID in AD patients. g’@e specific PK parameters
nmeasured are those as |isted above for dinebon. At a
m ni mum trough donepezil concentrations from
pre-dose PK sanpling time points on study days -1 and
24 are rreasqr(?d. Addl ti o_ngl PK sanpl i ng time points



[00169] Wt hin one week after their |ast schedul ed
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Ennaceur and Del a . . . .
operation o?ﬁeavy machinery, & gr%gumlty to bodies of water without being under

observation, no sieeplessness, and no excessive alcohol consumption). Patients are
administered dimebon or placebo plus donepezil on the same dosage schedule through each
seven day dosing period. Patients are re-admitted to the Phase 1 unit at the study site on the
seventh day of each dosing period, the day before the dose of dimebon or placebo is
increased. Patients return to the Phase 1 unit at the study site on study day 28 to complete the
last day of dosing. As an alternative to the schedule of 4 days inpatient and 3 days 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

70



in the rat was used as a nodel of episodic nenory.
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from donepezil alone, or if other clinical findings suggest effects that could be mediated by

altered acetylcholinesterase (“AChE”) or butylcholinesterase (“BChE”) inhibition. Blood
samples for determination of AChE and BChE activity are collected on study days —1 and 24,
with blood draws occurring as part of the workup for AEs as necessary. All samples will be
processed and stored onsite until the end of the study, after which time appropriate samples
are assayed for AChE and BChE. Samples are either shipped to a central laboratory for assay

or destroyed within 2 months of the last patient visit.

[00166] The primary assessment for this study is measures of the safety and tolerability
of dimebon when administered in conjunction with donepezil. The frequency and severity of
AEs, laboratory abnormalities, and ECG changes in the dimebon group are compared to those

reported in the placebo group.

[006167] An additional assessmenf for this study is PK characterization of orally-
administered dimebon starﬁng with a 2.5 mg TID dosage and escalating within-subject in
increments of 2.5, 5, or 10 mg TID per week to a maximum dosage of 20 mg TID in AD
patients on a stable dosage (10 mg QD) of donepezil. The specific PK parameters measured
include (1) Crmax (maximum observed plasma concentration of dimebon after a single dose),
(2) tmax (time Cpax occurs); (3) AUC, {area under the dimebon plasma concentration versus
time curve from time zero to the last sampling time); (4) AUCq (area under the dimebon
plasma concentration versus time curve from time zero to infinity calculated from AUCo +
.(Cy/\y), where C, is the last observed quantifiable concentration); {5) A, (apparent terminal
_elimination rate constant of dimebon); (6) ti (apparent terminal half-life of dimebon,
calculated from (loge 2)/A,); (7) CL/F (apparent total plasma clearance of dimebon, calculated
from dose/AUCy.., where F is the oral bioavailability); and (8) V,/F (apparent volume of
distribution of dimebon, calculated as dose/(AUCpw X A,), where F is the oral
bioavailability). For dose-dependent pharmacokinetic 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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1 Vehicle (i.p.) Scopolanine (0.3 ng/kg, i.p.
Vehicle (p.o.) 2 Donepezil (0.01 ny/kg, IP.)Io )

AN S NGES e
i.p.) Vehicle (p.o.) 4 Donepezil (1 mg/kg, i.p.)
[00168]SC 0 plhaiwr assefsthedt fogthigstudy. ip the characterization of changes'in the PK
characteristics of orally-administered donepezil (10 mg QD) while co-administering
dimebon, starting with 2 2.5 mg TID dosage and escalating within-subject in increments of
2.5, 5, or 10 mg TID per week to a maximum dosage of 20 mg TID in AD patients. The
specific PK parameters measured are those as listed above for dimebon. At a minimum,
trough donepezil concentrations from pre-dose PK sampling time points on study days —1
and 24 are measured. Additional PK sampling time points are analyzed for donepezil plasma

concentration and additional PK parameters are calculated based on the clinical findings and

dimebon PK findings.

[00169] Within one week after their last scheduled visit to the Phase 1 unit (study day 28),
study participants, accompanied by their caregivers, are examined at their referring physician’s
offices for their first post-screening visit of the outpatient extension study, described in Part 2,

below.

Part 2: A double-blind, placebo-controlled, randomized study to oblain extended safety,
' tolerability, and preliminary efficacy assessments of orally-administered dimebon in

Alzheimer s disease patients on donepezil.

100170] To assess the safety and tolerability of orally-administered dimebon
administered for up to three months, a phase 1 double-blind, placebo-controlled, randomized
study is conducted on AD patients taking a stable dosage (10 mg once a day) of donezepil.
The first visit of Part 2 of the study is made within seven days of the last visit fo the Phase 1
unit for Part 1 of the study, and no later.than study day 36 of Part 1. Study visits for Part 2
are made weekly. Patients are initially randomized to receive dimebon or placebo. All study

participants also receive a 10 mg dose of donezepil once daily, in the evening.

[00171]  For those initally receiving dimebon, dosing is at the maximum tolerated dose
(<20 mgTID) as determined in part 1, and is completed by the week 8 study visit for Part 2.
Those panents are followéd for week 9 and week 10 study visits to complete safety
assessments and then discharged from the study. Patient vital signs, weight and the like are
monitored at weekly 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 perfor.med using MMSE,

ADAS-cog, CIBIC-plus, ADCS-ADL, and NP1
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Vehicle (p.o.) 5 Donepezil (0.01 nmg/kg, LP-)
Scopolamne (0.3 ng/kg, i.p.) D nebon (2.5 ny/kg,

wo Roo 315@) Donep_ezi | (0.03 ng/ kg, LP.) Scopol amrge2doDe3645
ng?@g I.p.) Dinmebon (2.5 ng/kg, p.o.) 7 Vehicle *

(i.p.) Scopolanine (0.3 nmy/kg i.p.) Dinebon (5 ny/kg,
[00172]P. 0.Thof Mithallg kexe{vingplycebo are administered dimebon at 2.5 mg TID

starting at the week 8 study visit. The dose of dimebon is titrated up weekly in 2-fold
increments aé described in Part 1, until the maximum individually tolerated dose is reached
(<20 mg TID) at week 12. Once those patients are at their maximum tolerated dose of
dimebon, dosing continues according to study protocol. Patients receive dimebon at the
maximum tolerable dose for eight weeks, and are monitored in weekly study visits until week
20. At week 20, dimebon dosing stops. Those patients are followed for two more weekly
study visits to complete safety assessments, and then discharged from the study. Patient vital
signs, weight and the like are monitored at the weekly 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 16 (i.e., 8 weeks of placebo + 4 weeks of
within-patient dose-titration + 4 weeks of treatment at the maximum tolerated dose of
dimebon plus donezepil) and 20 (i.e., 8 weeks of placebo + 4 weeks of within-patient dose-
titration + 8 weeks of treatment at the maximum tolerated dose of dimebon plus donezepil), a
comprehensive AD assessment is performed using MMSE, ADAS-cog, CIBIC-plus, ADCS-
ADL, and NPL

[00173] After conclusion of the study, the frequency and severity of AEs, laboratory
abnormalities, and ECG changes is compared to those reported for the placebo group. Also,
the morming plasma concentrations of donezepil are evaluated to estimate the longer-term
impact of dimebon co-administration on steady-state plasma concentrations of donezepil.
Finally, changes in the ADAS-cog, CIBIC-plus, MMSE, ADCS-ADIL, and NPI scores over
time are assessed via comparison within treatment groups and between treatment groups to
assess the efficacy of combination therapy in treating, preventing and/or delaying the onset
and/or the development of Alzheimer’s disease. Corﬁparison of changes in scores on any or
all of those assessments from the initial screening visit to scores from the week 8 study visit
for the dimebon-treated group versus the placebo-treated group are particularly informative.
Similarly, comparison of changes from scores on any or all of those assessments from the
screening visit to the week 8 study visit for the group initially treated with dimebon versus
the change from the week 8 study visit to the week 20 study visit for the placebo treated

group are also informative.

[00174] If desired, tnals 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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of any aftthe mrebleat@@ tharapips desqrihed é‘ﬁrﬁé’rtf’ i ey, O%CQ Tdetpy Apegpset
and/or ﬁv%?ve (Eﬁn 'a% APHei ?’F gisgﬁg upl%hl‘?ﬂlaﬁnéﬁcﬁ’ﬁs falifans. An exemplary

pyr dol es descri bed herei n.
animal model of Alzheimer’s disease includes transgemc mice over-expressing the ‘Swedish’

mutant amyloid precursor protein (APP; Tg2576; K670N/M671L; Hsiao ef al., 1996,
Science, 274:99-102). The phenotype present in these mice has been well-characterized
(Holcomb LA er al., 1998, Nat. Med,, 4:97-100; Holcomb LA et al., 1999, Behav. Gen.,
29:177-185; and McGowan E, 1999, Neurobiol. Dis., 6:231-244). Standard methods can be

used to determine whether any of the combination therapies of the invention decrease the
amount of AB deposits in the brains of these mice (see, for example, WO 2004/032868,
published April 22, 2004).

Example 4. Use of an in vivo model to evaluate the ability of combination therapy with

orally-administered dimebon and donepezil to enhance cognition, learning and memory n
scopolamine-treated rats.

[0G176] The two-trial object recognition paradigm developed by Ennaceur and Delacour
in the rat was used as a model of episodic memory. Exnnaceur, A., and Delacour, J. (1988),
Behav. Brain Res. 31:47-59. The paradigm is based on spontaneous exploratory activity of
rodents and does not involve rule learning or reinforcement. The object recognition paradigm
is sensitive to the effects of ageing and cholinergic dysfunction. See, e.g., Scali, C., et al.,
(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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Results Goup No. (nunber of aninals)* Donepezil
(route of adm nistration) Dinmebon (route of

l.oisfration) Menory Performance 1 (8) Vel
wo??d_g}ggi)s%ehi ers (poos) (8) Vehiralseoor/022645

Isle 53940, France). The animals were housed in groups of 2 to 4 in polypropylene cages
(with a floor area of 1032 cm®) under standard conditions: at room femperature (22 + 2°C),
under a 12 hour light/12 hour dark cycle, with food and water provided ad libitum. Animals
were permitted to acclimate to environmental conditions for at Jeast 5 days before therapy

begins, and were numbered on their tails with indelible marker.

[00178] The experimental arena was a square wooden box (60 cm x 60 cm x 40 cm)
painted dark blue, with 15 cm x 15 cm black squares under a clear plexiglass floor. The
arena and objects placed inside the arena were cleaned with water between each trial to
eliminate any odor trails left by rats. The arena was placed in a dark room illuminated only
by halogen lamps directed towards the ceiling in order to produce a uniformly dim light in the
box of approximately 60 lux. The day before testing, animals were allowed to freely explore
the experimental arena for three minutes in the presence of two objects (habituation).

Animals 1o be tested were placed in the experimental room at least 30 minutes before testing.

[00179] On the day of the experiment, animals were submitted to two trials separated by
an interval of 120 minutes. During the first, or acquisition, trial (T}}, rats were placed in the
arena, which was prepared with two identical objects. The time required for each anmimal to
complete 15 seconds of object exploration was determined, with a cut-off time of four
minutes. Exploration was considered to be directing the nosc ata distance less than 2
centimeters (“cm™) from the object and/or touching the object. During the second, or testing,
trial (T,), one of the objects presented in the first trial was replaced with an unknown or novel
object, while the second, familiar object was lett in place. Rats were placed back in the arena
for three minutes, and exploration of both objects was determined. Locomotor activity of rats
(number of times rats cross grid lines visible under the clear plexiglass floor) was scored for
during T, and Ta. At the conclusion of the experiments, the rats were sacrificed by an

overdose of pentobarbital given intraperitoneally.

{00180] The following parameters were measured: (1) time required to achieve 15
seconds of object exploration during T,; (2) locomotor activity during T, (number of crossed
lines); (3) time spent in active exploration of the familiar object during T3 (Tramitiar); (4) time
spent in active exploration of the novel object during T (Tnover); and (5) locomotor activity
during T> (number of crossed lines). The difference between time spent in active expioration
of the novel object during T, and time spent in active exploration of the familiar object during

T2 (A Tover Tramitiar) Was evaluated. The recognition index {(Txover= T ramitiar)/(
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-0.38 th 1.10 2 (8) Donepezil (0.01 ng/kg, i.p.)
Vehicle (p.n.) 1.88 th 0.97 3 (6) Donepezil (0.03

gloShsed - P-) Vehicle (IO 0.) 1.17 th 2.22 4pCBNUS2007/022645
nepezil (1 ng/kg, i.p.) Vehicle (p.o.)

Trovert Tramitiar)] Was derived, and the percentage of animals with Trover- TFamiliar > 3 seconds

was assessed.,

{00181] Animals not meeting a minimal level of object exploration were excluded'from
the study as having naturally low levels of spontaneous exploration. Thus, only rats
exploring the objects for at least five seconds (TNO’W; + Tramitiar > 5 seconds) were included in

the study.

{00182] Animals were randomly assigned to groups of 14. Combination therapy and

controls were administered to animals the groups as follows:

Group No. Donepezil (route of Scopolamine (route of Dimebon/Vehicle (route of
administration) administration) administration)

1 Vehicle {i.p.) Scopolamine (0.3 mg/kg, i.p) | Vehicle {p.o.)

2 Donepezil (0.01 mg/kg, Scopolamine (0.3 mg/kg, i.p.) Vehicle (p.0.)
ip.)

3 Donepezil (0.03 mgrke, Scopolamine (0.3 mg/kg, i.p.) Vehicle (p.o.)
i.p.)

4 Donepezil (1 mg/kg, i.p.) Scopolamine (0.3 mg/kg, i.p.) Vehicle (p.0.}

5 Donepezil (0.01 mg/kg, Scopolamine (0.3 mg/kg, i.p.) Dimebon (2.5 mg/kg, p.0.)
i.p.) _

6 Donepezil (0.03 mg/kg, Scopolamine (0.3 mg/kg, i.p.) Dimebon (2.5 mg/kg, p.o.)
ip.)

7 Vehicle (i.p.) Scopolamine (0.3 mg/kg, i.p.) Dimebon (5 mg/ke, p.o.)

g Vehicle (i.p.} Scopolamine (0.3 mg/kg, i.p.) Dimebon (2.5 mg/kg, p.o.)

i.p. = intraperitoneal administration; p.o. per 0s (ora! administration);-

Dimebon = (2,3,4,5-tetrahydro-2,8-dimethyl-5-[2-(6- methyl—3-pyr1dmyl)ethyl} -1H-
pyrido[4, 3-b]mdolc hydrochloride).

[00183]) Dimebon (dimebon hydrochioride, M. W. = 392 Daltons) solution was prepared
freshly each day at a concentration of 0.25 mg/ml using purified water as vehicle. Donepezil
and scopolamine are administered simultaneously in a single solution of saline (5 mL/kg)
prepared freshly each day. Scopolamine was purchased from Sigma Chemical Co. (Catalog
No.S-1875; St. Quentin Fallavier, France) was dissolved in saline to a concentration of 0.06

mg/mL.

[00184] Donepezil or its vehicle and scopolamine were administered intraperitoneally
forty minutes before the acquisition trial (T1). 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 we1ght for
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8.8 th 137 5 (7) Donepezil (0.01 ng/kg, i.p.) D nebon
(2.5 ng,/kg, p 0.) -0.86 th 0.94 6 (7) Donepezil

0.03 /kg, i.p.) D nebon (2.5 ny/Kkg, 0
wo 005N o N oL L (b)) D mebon (5 mgl k g,"bg"bgz‘“”’"’ﬁ““

compounds administered intraperitoneally, and 10 ml/kg for compounds administered orally.
The experiments can be repeated substantially as described using any of the hydrogenated

pyrido [4,3-b] indoles described herein.

Results

Group No. Donepezil (route of Dimebon (route of Memory

{number of administration) administration) Performance”

animals)* :
1 (8 Vehicie (i.p.) Vehicle (p.0.) 0.38=1.10
2 (8) Donepezit (0.01 mg/kg, i.p.} | Vehicle (p.o.) 1.8840.97
3 (6) Donepezil (0.03 mgfkg, i.p.) | Vehicle (p.o.) 1.17+£2.22
4 (8) Denepezil (1 mgikg, i.p.) Vehicle (p.o.) - 8.8=137
5(M Donepezil (0.01 mg/ke, .p.) | Dimebon (2.5 mg/ke, p.o.) .86 =+ (.94
6 {7} Donepezil (0.03 mg/kg, i.p.) | Dimebon (2.5 mg/kg, p.o.) 4714233
7 (8) Vehicle (i.p.) Dimebon {5 mg/kg, p.o.) 5.00+2.09
8 (7 Vehicle (i.p.) Dimebon (2.5 mg/kg, p.o.) 2.57+£095
* Number of animals per group at the time memory performance data was collected.
# Memory performance expressed as N-F, the difference in time (seconds) spent with the novel object
and familiar object. Values are mean =+ standard error of the mean.

In this animal model, maximally effective doses of dimebon and donepezil are 5 mg/kg (oral)
and 1 mg/kg (intraperitoneal), respectively. These results demonstrate that administered
doses of dimebon (2.5 mg/kg oral) and donepezil (0.03 mg/kg iniraperitoneal) below their
maximally effective doses have an additive effect when administered in combination. Such

doses of dimebon and donepezil are only partially effective when tested individually.

[00185] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it is apparent to those
skilled in the art that certain minor changes and modifications will be practiced. Therefore,

the description and examples should not be construed as limiting the scope of the invention.

[00186] All references, publications, patents, and patent applications disclosed herein are

hereby incorporated by reference in their entirety.
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5.00 th 2.09 8 (7) Vehicle (i.p.) D nebon (2.5 ng/kg,
p.o.) 2.57 th 0.95 * Nunber of animals per group at
the tine nmenory performance data was col | ect ed.
“Menory performance ex?ﬁgﬁﬁﬁg'as N-F, the difference
in time (seconds) spen t he novel object and
faniliar object. Values are nean th standard error of

I ses 0 a&PdgiéxéaH%Q%onepe2|ﬁﬁ%?%g¥wg§%EMﬂ&£?§@&jgﬁab)

1nmﬂéoﬂ@é%@nﬁﬂmAraperltoneal) respectively. These
results denonstrate that adm ni stered doses of
di mebon (2.5 ng/ kg oral) and donepezil (0.03 ny/kg
intraperitoneal) below their maximally effective
doses have an addltlve effect when adm nistered in
-s of dinmebon and donepezil are

' (o124 e fore90|ng i nvention has been

descrlbed i h some detail by way of illustration and
exanpl e forﬁburﬁ%ses of clarity of understanding, it
is apparent to those skilled in the art that certain
m nor changes and nodifications will be practiced.

wheréither ef ore, the description and exanpl es shoul d not be
construed as |imting the scope of the invention.

[ Q0186] ef eren publ i cations, patents, and
pa eﬁﬁ}%ﬁﬁgéL @ﬁgqéasclosed herein are hereby
I ncor por at ed by reference in their entirety.

R? is hydrogen, aralkyl or substituted heteroaralkyl; and

R? is hydrogen, lower alkyl or balo.

~ or pharmaceutically acceptable salt thereof and (ii) 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 aﬁd which is an acetyicholinesterase inhibitor or an NMDA receptor

antagonist, for use in the treatment of Alzheimer's disease in an individual in need

thereof.

2. The combination of claim 1, wherein the hydrogenated pyrido (4,3-b) indole is
a tetrahydro pyrido (4,3-b) indole.

3. The combination of claim 1, wherein the hydrogenated pyrido (4,3-b) indole is
a hexahydro pyrido (4.3-b) indole.
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4.

CLAIMS 1. A conmbination of (i) a first therapy
conprising a hydrogenated pyrido (4,3-b) indole of
the formula A wherein: is a |lower alkyl or

aral kyl; R2 is hydro en, aralk itut
hidee p@mfa@pkgq of gHaRAL | W hereHy &gaéky gﬁéf{a cf sypstituted

hewnxggﬁylm%i ﬁhaggﬁﬁggglcally acceptable sal t thereof and

5.

a séc py conprising another conpound or
pharmaceutically acceptable salt thereof that is
usief dmifiRdtiohlFaldimd, wheeent i ng and/ or del ayi ng the
onset and/or developnent of Al zheiner's di sease and
which is an acetyl cholinesterase inhibitor or an NIVDA
rRTs Gy, GHiGIGeNoskhCHioy use in the treatnent of
Alzhelner s disease in an individual in need thereof.

The conhi natiaon. of _cl 1, erein the
r&dﬁé’b‘eﬁ}é@% By P |%'{'Eyé%4 rﬂf@re is a tetrahydro
pyrido (4,3-b) indole. 3. The conbination of claim
1, wherein the hydrogenated pyrido (4,3-b) indole is
a hexahydro pyrido (4, 3-b) indole. 4. The
conmbi nation of claim1l, wherein aral kyl is PhCH2- and
substituted heteroaral kyl is 6-CH3-3-Py-(CH2)2-. 5.
The conbi nation of claim1, wherein
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Rl is CH3-, CH3CH2-, or PhCH2-; R2 is H, PhCH2-, or
6- CH3-3-Py-(CH2)27; and R3 is selected fromH , CH3-

or Br-. 6. The conbination of claiml1, wherein the
hydr ogenated pyrido (4,3-b) indole is selected from
t ReisgeRupddans HstCHg oobBr-.

2-ethyl-2,3,4,5-tetrahydro-1H pyrido[ 4, 3- b]indole

O e S S C L T L S

selectedl fobm o group consisting of:
2- nethyl 5-(2-net hyl - 3-pyridypet hyl -2, 3, 4, 5-tetrahydr
01 JAGRB 43-b indole;
228 mlégé?’mr? tlh;? Sy 1 ethyl)-2. 3, 4. 5-
tet rahydro 1H pyri do

22 fpendiL, R4 3 atrdhydeq- @ﬁﬁabbfgﬁ%lo[ 4, 3-b]i ndol e;
2,8-dinmethyl-2, 3,4, 5-tetrahydro-1H Pyrido[ 4, 3-b] 1ndol

e - -
o2 salifhethyl-5-benzyl-2,3,4.5-tetrahydro-1H-pyrido[4,3-b]indole;
ﬂle 78 brgﬁy02345t}étrahydro 1H pyri do[ 4, 3-b] i

Eg%%@ﬂné{%;ggﬁgd&fﬁzbs&g 3 A2 Qaro LD t "G4.3-b)

indole2, 8- di met hy1-5-(2-(6-nmethyl- 3 pyridypethyl)-2, 3,4, 5-t
et rahydro-1H pyri do[ 4, 3- b]indole. 8. The

gggﬁ}g‘%ﬁy@g F(F%%(i}gl'%?g{)? Det ?Qi%léﬁ{]S 8fhydro-1H-pyrido

14,3-bphmiokeaceuti cal |y acceptable acid salt. 9. The
conbi nation of claim38, wherein the pharnmaceutically

Tge coﬁb §4391e§:rahfd;§ lﬁ%&ﬁ%m ouijidgoreci d salt. 10,

afion of clai'm whérei n the hydrogenat ed
pyrldo (4,3-b) indaole

23- @rmthréﬂhwﬁset(@yeial Fsprydeld-3p0indns 2t hyl ) - 2, 3, 4,
5 tetrahydro- 1H pyri do[ 4, 3-

2-methyl—8—bromo-2,3,4,S-tetrahydrole-pyrido[4,3-b]indole.

7. The combination of claim 6, wherein the hydrogenated pyrido (4,3-b) indole is
2,8-dimethyl-5-(2-(6-methyl-3-pyridyljethyl)-2,3.4,5 -tetrahydro-IH-pyrido[4,3-
bjindole.

8. The combination of claim 1 or 7, wherein the pharmaceutically acceptable salt
is a pharmaceutically acceptable acid salt.

9. The combination of claim 8, wherein the pharmaccutically acceptable salt is' a
hydrochloride acid salt.

10.  The combination of claim 1 , wherein the hydrogenated pyrido (4,3-b) indole
is 2,8-dimethyl—S-(2—(6-methy1—3-pyridyl)ethyl)-2,3,4,5-tetrahydro—lH-pyrido[4,3-
bJindole dihydrochloride.

11. The combination of claim 5, wherein R!is CH;-, R 2 is H and R® is CHs-.

12, The combination of claim 5, wherein R! CH;CH;- or PhiCHs-, R*is H-, and R’
is CHs-.

13. The combination of claim 5, wherein R! is CHs-, R? is PhCHy-, and R3 is CH;-
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b] i ndol e di hydrochloride. 11. The conbination of
claim5, wherein Rl is CH3-, R2 is Hand R3 is CH3-.
12. The conbi nati on of clain15 wherein Rl CH3CH2- or

PhCH2-, R2 is H, and R3 is
14.  cBhbiembinetionopt elatm m, svbeqgia feilf o G B Eﬁ-g'%H Ry Py CHa)
and R3 is CH3- 14. The conbination of claim
aﬂdRslsﬁ%erem R is CH3-, R2 is 6-CH3-3-Py-(CH2)2-, and
R3is H. 15. The conbination of claim5, wherein R2
15. "i‘fhéc&h&nén&%f(%@ 2 Fwberdif. R2'E§16-G}Q§-TD-IP§16(OHan of claim
wherein RL is CH3-, RR is H, and R8is H or
CH3-. 17. The conbi nati on of cI aim5, wherein RL i
16. CHBe coBiriatiottof cham R3vheseBrR’ is CHs- Rids dbnBnad & |lé|5?I or
CH of claim1, wherein the second therapy conprises an
3-acetyl chol i nesterase inhibitor. 19. The conbination
of claim18, wherein the acetylcholinesterase
17. | T’Hc's g(')rhﬁ’maﬁgh 9@&5&?? Wherib@SE CgNL e 191- galdaritiamirne,
of "a armaceutically acceptable salt thereof. 20.
The corrbl nation of claim19, wherein the
18.  aFRt Ydoekiahdtidas berodm ilnhildreiar thes seboné peiapy ovonaprises an
pharmaceutical ly acceptable salt thereof. 21. The
acetylchortisiesiarepo hdTitog] ai m 1, wherein the second therapy
conpri ses a NVDA receptor ant agonl st. 22. The

ation of cl.aim r;
IR PSR BT R B O ARG e o
donepwp%\fa%ﬂb@ lor 2AlbR@MES br a B&maﬁhﬁlcraﬁyf‘acmtab&fma&tfﬂlereof
im1l, wherein the first and second therapies are
to be adm ni st ered sequenti al IL{
70.  The combination of claim 19, wherein the acetylcholinesterase inhibitor is

donepezil or a pharmaceutically acceptable salt thereof.

21.  The combination of claim 1, wherein the second therapy comprises a NMDA

receptor antagonist.

72 The combination of claim 1, wherein the second therapy comprises an

acetylcholinesterase inhibitor and a NMDA receptor antagonist.

73, The combination of claim 1, wherein the first and second therapies are to be
administered sequentially.
74.  The combination of claim 1, wherein the first and second therapies are to be

administered simultaneously.

25. The combination of claim 1, wherein the first and second therapies are

contained in the same pharmaceutical composition.

76. The combination of claim 1, wherein the first and second therapies are

contained in the separate pharmaceutical compositions.
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27

indol

24. The conbination of claim1l, wherein the first and
second therapies are to be adm ni stered
simul taneously. 25. The conbi nation of claim1,
wherein the first and second therapies are cont ing%
i A ¢dpebisative ofHHr avfices theren caanTing & hydrogensged TR0 (4.3-b)
gﬁngi ation of claim1, wherein the first and second
& é’%ﬁ% %fte contained in the separate
phar maceuti cal conmpositions. 27.A conbination of (i)
a first therapy conprising a hydrogenated pyrido
(4,3-b) indole of the formula A wherein: Rl is a
l.ower al kyl or aral kyki R2 is hydrogen, aral kyl or

S ee-he ayal kyl ; and R3 is hydrogen, | ower
hal o pharmaceutically acceptabl e salt
t her edt¥  and®0. 0 ™&a second t herapy conpri si ng anot her
compound oerhamﬁaceutically acceptabl e salt thereof
that is useful for treating, preventing and/or
del ayi ng the onset and/or devel opment of Al zheiner's
di.sease and which is an acetyl choli nesterase

wherelrn,

i rihi bi tor or NVDA receptor antagonist, for use in

sl owi ng the progression of Alzheiner's disease in an
| mdijyh dady a0 ohasiliglyrut at ed or abnormal gene
associated wth Al zheinmer's di sease or who has been
di agnosed with Al zhei ner's di sease.  28.The

c ®ffis hpdrogem, efalkell @ pulsritutodh beteioaraliyl 38¢) i s PhCHe-
and substituted

R? is hydrogen, lower alkyl or halo.
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heteroaral kyl is 6- CH3-3-Py-(CH2)2-. 29.The

conbi nation of claim?27, wherein Rl is CH3-, CH3CH2-,

or PhCH2- R2 is H, PhCH2-, or 6-CH3-3- Py-(C}Q)Z- R3

is H, CH3- or Br-. 30, The conbi.nati on 8 cIaimZ?r..n
or phaseraitivalih aceapintiy ealhttherepf apdidL) 2 secpnd Py cpgpnsing

sel ected,fro £ that i ﬁﬂ for
ot " PG N ROSR MUk ol s e
treatm% gméy&x% ard/és 5lel-a§/ﬁigr aiey@hssm 1hé/py dcmi{)ml@&thf Alrbsireer's
di met hyl-5-benz

~tetr
disease ggc} wh@n_h 18 an acetylcho Ymesterase inhibitor ora% Rrec p¥or an%ﬂohi‘)’st

for us¢ glnglpl_ t%gg)? ﬁggsﬁﬂ E:in‘i’éf‘ B mZardindividilabtvhaied a -

mutaied Sr GbAgut leche (@s&(cﬁa’tmbt&*’lg&i 3=hpjympty diseasgyer) whoshas Been
tetrahydro 1H pyrido [4,3- b] indole;

diagnepedisgih IQEHS%BF%$rahydro | H pyri do[ 4, 3-b] i ndol e;
2, 8-dinethyl-2, 3,4,5-tetrahydro-1H pyrido
[4,3-b|indo|e;
2- et hyl - 8-brono- 2, 3, 4, 5-tetrahydro- 1H pyri do[ 4, 3- bl
ndol e. '
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31. The conbi nation of claim 30, wherein the
hydr ogenat ed pyrido (4, 3-b) indole
i s2,8-di met hyl-5-(246-net hyl - 3-pyri dyBet hyl ) -2, 3, 4, 5-
tetrahydro-1H Pyrido [4, 3-. b]indqle. 32. The .
28.  cEhorombinationef daig 4. ovhegrin analkyine Pat il substituted

ytqrcald.y. eptable salt is a
hetero%%%{]ﬂngsggﬁfﬁ%gﬁyy((g%gzebt able acid salt. 33. The

conbi nation of claim 32, wherein the pharmaceutically

29. ACREPLABIEH&POL clhith 27 Rdk&ighl ori de acid salt. 34.
The conbi nation of claim27, wherein the hydrogenated
pyrido (4,3-b) indole is
2R8:idTHet BYCH2{, 2r PBCHet hyl - 3- pyri dypet hyl ) -2, 3, 4, 5-t
etral aydro- 1H pyri do[ 4, 3-13] indol e di hydrochl ori de.
35, . The copbination of cl|aim29, wherein R is CH3-,
RB” isdiH PRfdlrer 0<LIa-Py-((38)2>The conbi nation of claim
29, wherein R is CH3CH2- or PhCH2-, R2 is H, and R3
I §3 - 7 37 he conbi nation of claim?29, wherein Rl
B R CHR O B ol nd 28 s G 3B, The
conbi nation of claim?29, wherein RLis CH3-, R2 is

30. OTREBomdbRMtibCbR & m 23NehER i SetiydrogdRated Pgrido (4,3-b) indole
conbi nation of claim?29, where R2 is

is selegte@fPnBtiRyEro@MBIsting #5. The conbi nation of clai m 29,
wherein Rl is CH3-, RR is H, and R3 is H or CH3-.

41. The. conbi nati on cl ai ere Rl is CH3-, R2
oy o Rk G- P s Hmabl
2-benzyl-2,3,4,5 -tetrahydro-1H-pyrido[4,3-b] indole;

2,8-dimethyl-5-benzyl-2,3,4,5-tetrahydro-IH-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-IH-pyndo
[4,3- b] indole;
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42. The conbi nation of claim 27, wherein the second
t herapy conprises an acetyl cholinesterase inhibitor.
43. The conbi nati on of claim42, wherein the
acetyl chol i nesterase inhibjtor is donepezil

r vmethylgdd ded-tsirabedran Bamirido[4.rblidplar maceuti cal Iy

acceptable salt thereof. 44. The conbi nation of
clLajm 43 rein. the,a | ¢ i st erase i nhibitor
ié= Eﬁﬁ@%ﬁgé‘g‘%‘r ié‘?rﬂ‘gg‘eﬁlf‘?‘@"gd“r%;g@%@ept abl e salt
thereof 45. The conbi nation of claim 27, wherein the
S§¢ QL8 3-2039419&&@&?(190-[}‘%'& &Pt jdo@nt agoni st .
4gsﬁ$ﬂ¥fg§ I'nation of ¢claim 27, ﬂﬁergin t he second
t herapy conpri ses an acetyl cholinesterase inhibitor
31. aﬂ%g;%oﬁib}ﬂaﬁén ;oe @Fﬁh@'ﬁé’;‘mﬁ@ ﬂi@hydr?]gféﬁ?t_ed'byﬁdo (4,3-b) indole
) conbi nation of claim27, wherein the first_ and sec
s PR AKE g TR DAL Sl Py SRR
bﬁn&ﬁ@e conmbi nation of claim 27, wherein the first and
seécond therapies are to be adm ni stered
si mul taneously. 49. The conbi nation of claim 27,

32.  WIRE @bmbid€iohiof $taimmly se8bnehémier thpiphsmaikeutvaly accaptable
_in_the sane pharmaceutical conposition. 50. The
salt iseatharmagenteelbi aceeripble 2¢id siter ein the first and second

therapies are contained in the separate

- ti.cal jt ) i i i) -
5. ORISR BIRCS) SRR SO Larghi i
a hyddofh@riad atiadelte of the fornula A wherein: R is a

| oner al kyl or aral kyl;

34,  The combination of claim 27, wherein the hydrogenated pyrido (4,3-b) indole
is  2,8-dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl)-2,3,4,5-tetrahydro-1 H—pyridq[4,3 -b]
indole dihydrochioride.

35.  The combination of claim 29, wherein R! is CHs-, R? is H and R? is CHs-.

36.  The combination of claim 29, wherein R' is CHsCHy- or PhCH,-, R? is H-,
and R® is CH;-.

37.  The combination of claim 29, wherein R! is CHs-, R is PhCH,-, and R® is
CHs-.

38. The combination of claim 29, wherein R!is CHs-, R?is 6-CH;-3-Py-(CHz),-,
and R® is H-.

39. The combination of claim 29, where R?is 6-CH;-3-Py-(CHa)a-.

40. The combination of claim 29, wherein R! is CH;-, R? is H-, and R? is H- or

CHs-.
41. The combination of claim 29, where R’ is CHa-, R? is H-, and R?is Br.
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R2 is hydrogen, aral kyl or substituted heteroaral kyl;
and R3 is hydrogen, |ower alkyl or halo. or
pharmaceutically acceptable salt thereof and (ii) a
second therapy conprising another conpound or .

42, plae meaditadtioal ofy chooedt. anherciathe serond othetapyt cqnaprises an

seful for.treating, preventing and/or delaying the

acetyl%‘i‘@é‘?“ﬁ‘ﬁ‘ﬁ?’é’i“%@?/el opment of Al zheiner's di sease and
which is an acetyl cholinesterase inhibitor or NVDA

43. "§HE F&%ﬂfbirf’a%ﬁ‘%?%lii# f10r wWisSkid ThdheMFRhAINEsREase hi@pittd is
dével opnent of zheiner's disease 1n an individual

donepekif rhvastidmine ok gaifntcenired, opa paralazésically aecepiableasgld thercof.
52. The conbi nation of claimb51, wherein aral kyl is
PhCH2- and substituted heteroaral kyl |s. ey

14, 6Topogbmyptioni) dioim 43, ISR B AT SOURESErasE dplifitor is

sl B B T2 T

54. The conbi nati on of claim51, wherein the

45.  hydE og@paRhesh pYE1kaEe 2§ dwkerbih thostabad ittergsl @otetes a SIWDA
the group consisting of:

receptpr anthgamst. 3, 4, 5-t et r ahydr o4H pyri do[ 4, 3- b] i ndol e;
2-benzyl-2,3,4,5-tetrahydro-1H pyrido[ 4, 3-bl indol e;

s6. 2B ALTRL ML S PR %, St L BUMEY BAEERY S s San

acetylehidTRicBttasd irfheoifR Ay b NVIDW fedBabhatitaghndst4, 5- t et rahydro
4H pyri do[ 4, 3- blindol e;
2,8-dinmethyl-5-(2-(6-nmethyl-3-pyridDethyl)-2,3,4,5-te

47. t Thbydmbitatyn bflofaiim 27bjvheneitothe first and second therapies are to be

administered sequentially.

48.  The combination of claim 27, wherein the first and second therapies are to be

administered simultaneously.

49.  The combination of claim 27, wherein the first and second therapies are

contained in the same pharmaceutical composition.

50. The combination of claim 27, wherein the first and second therapies are

contained in the separate pharmaceutical compositions.
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2-nethy1-2,3,4,5-tetrahydro4kbpyrido[4,3-b]indole;
2,8-dinethyl-2, 3,4,5-tetrahydro-111-Pyrido[ 4, 3-b]indO0
| e;

2- met hy br ono- tetrah dro
5L dél @m@sﬁﬁ@ﬁ@f é@r?oﬁz ﬁ&#}e&i’Yﬁﬂmﬂé ﬁy’ﬁr\%e&a}%g YF% M)
pyrido (4,3-b) indole
]ndOkQ%gﬁgggﬂnet y1l-5-(2-(6-nethyl-3-pyridyBethyl)-2,3,4,5
-tetrahydro-1Hpyrido [4,3 - b]indole. 56.The
conblnatlon of claim51 or 55, wherein the
v cakly~acceptable salt is a
Jy acceptable acid salt. 57.The
g'on~ef claimb56, wherein the pharnmaceutically
acceptab e galt is a hydrochloride acid salt. 58.
The conbi nation of claimb51, wherein the hydrogenated
whereRyri do (4, 3-b) indole
I s2,8-di methyl-5-(2-(6-nethyl-3-pyridyl)ethyl)-2,3,4,
R1 is s loveer pbiiv} oF &28milpyri do [4, 3 - b]indol e
%gghm on of claim53,

R is {80 %&bﬁ%ﬁﬁn&ﬂaﬁ%ﬁH RO e Too. The
R3 is badibiemaldvan alifyl of halm 53 wherein R CH3CH2- "or PhCH2-,
R2 is H and R3 is CH3-. 61. The conbinati on of

claimb53, wherein Rl is CH3-, R2 is PhCH2-, and R3 is

or ph%ceuticaliy acceptable salt thereof and (i) 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 which is an acetylcholinesterase inhibitor or NMDA receptor antagonist
for use in preventing or delaying development of Alzheimer's disease in an individual

who is at risk of developing Alzheimer's disease.
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62. The conbi nati on of claim53, wherein Rl is CH3-,
R2 is 6-CH3-3-Py-(CH2)2-, and R3is H. 63. The
conbi nati on of claimb53, where R2 is

6- CH3-3-Py-(CH2) 2-. 64. The conbi nati on of cl ai m 53,

V"’gﬁé %Eﬁﬁb@aﬁbﬁ deH3aim RA, Ivwhdrbin @8lkyR3s IPHCH,- @and GuBstituted
e conblnation of claim5b53, where R is CH3-, R2

heteroar@lkm.l is GehdisR3PY$CHeX 66, The conbi nation of claim
51, mhereln the second therapy conprises an

53 2?@%('1%‘]3%%3}18&{0%19]8;1 tVﬂ.]éy.é;htor 67. The conbi nation

wherein acetyl chol i nesterase
inhibitor is donepezil, rivastig,mne or gal antani ne,
OR! & (Hal OHGEH:-, oaPhgHaccept abl e salt thereof 68.
The conbi nation of claim®67, wherein the

acet yl chol i nesterase,inh i s donepezil or a
pﬁalfsrﬁbghpﬁéalqg %éﬁa@@%al t thereof 69. The
conbl nation of claimb51, wherein the second therapy

?r‘gr frSesiaoNyPA receptor ant agoni st. 70. The
i nation of claim 51, wherein the second therapy

onpri ses an acetyl cholinesterase |nh|b|tor and
54, I\IIUﬁ)%\cmmbmp‘tlm obelnimg &hi wherein the hygrgerserhP Yt indole

m irst and second therap| es are
is sele%tea 0,2 éﬂm%\ﬁg@{ o egtuﬂgq%

uentially. 72. The conbination
of cI aim51, wherein the first and second therapies
aneethol-hs dadrimhpdres Bepwidol B ddmdalst y.  73. The
conbi nation of claim51, wherein the first and second

t her api es re C in har maceut i cal
cOsBE % :f) - 1ety yc@ﬁgﬁg oﬁ;‘g’? bjr\nr?qlgcl aim51,
wherein the first and second therapies are contained

' Q stiiﬁxeﬁgr@%r&h%ylpi@wmfeﬁuhy&auﬂcw Sibpindole; 75. A
kit conpri sing:” (&) first t herapy conprising a

hydr ogenat ed pyrido (4, 3- b)l i ndol e of _the fot([n.t % A
2-methyl-5- (2»methy1—3-pyndyl)ethy 2.3.4,5-tetrahydro-1H-pyrido} 4,3~

bJindole;

2.8-dimethyl-5-(2-(6-methyl-3-pyridyDethyl)-2.3,4,5-tetrahydro-1H-
pyrido[4,3-b] indole;

2-methyl-2,3,4,5-tetrahydro-1H-pyridof4,3-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.

55. The combination of claim 54, 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-pyridoj4.3-
blindole.

56.  The combination of claim 51 or 55, wherein the pharmaceutically acceptable

salt is a pharmaceutically acceptable acid salt.

57. The combination of claim 56, wherein the pharmaceutically acceptable salt is

a hydrochloride acid salt.
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wherein: R is a lower alkyl or arallcyl; R2is
hydr ogen, aral kyl or substituted heteroaral kyl; and
R3 is hydrogen, |lower alkyl or halo. or
pharmaceutically acceptable salt thereof, (b)

58. sq@emextnm@ﬁafysf ehlmﬁllswmreand‘teﬂmdmgamﬁodl pyjndm(éh]%rb) éndole
. an ace chol | neste b t
N P A S ML RS A S EVER R b ST

. &hr 8; algel S useful for treating, preventing
blind egﬂgr(ﬁép)yfng the onset and/or devel opnent of

Al zhei ner's di sease and (c) instructions for use of

59 | MheREmbERABLABNE IR EEVeRdrERIR ' i8IGHY- IRS it FeardrRygis €§%i.0n
or del aying the onset and/or devel opnent of

Al zheiner's disease. 76. The kit of claim75, 3
60. WHeepmbiratiohylcleipe A varggR doH(@1s.op Phi Her Re i E. and R
ISC:Htetrahydro pyrido (4,3-b) indole. 77. The kit of

€taim 75, wherein the hydrogenated pyrido (4, 3-hb)

|ndole is a hexahydro pyrido (4,3-b) indole. 78. The

61. Kithe Yonftid éﬁh%@‘ cIRERS] Ahaded RYlis 'Giﬁpm PHUW,-, and R is
subst Itute eteroaralkyl is 6-CH3-3-Py-(CH2)2-. 79.

CHs-The kit of claim 75, wherein Rl is CHS CH3CH2-, or
Phal21R2isH- PhCH2-, or 6CH33Py(CH2)2- and
R3is H,

62. The combination of c?ann §3 ‘wherein R! is CHs-, R? is 6- CHs-3-Py-(CHz),-,

and R® is H-.
63. The combination of claim 53, where R%is 6-CH;-3-Py-(CHza)z-.

64. The combination of claim 53, wherein R} is CH;-, R? is H-, and R’ is H- or
CHs-.

65.  The combination of claim 53, where R’ is CHs-, R? is H-, and R® is Br-.

66. The combination of claim 51, wherein the second therapy comprises an

acetylcholinesterase inhibitor.

67. The combination of claim 66, wherein the acetylcholinesterase inhibitor is

donepezil, rivastigmine or galantamine, or a pharmaceutically acceptable salt thereof.

68. The combination of claim 67, wherein the acetylcholinesterase inhibitor is

donepezil or a pharmaceutically acceptable salt thereof.

69. The combination of claim 51, wherein the second therapy comprises a NMDA
receptor antagonist.
70.  The combination of claim 51, wherein the second therapy comprises an

acetylcholinesterase inhibitor and a NMDA receptor antagonist.
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80. The kit of claim 75, wherein the hydrogenated
pyrido (4,3-b) indole is selected fromthe group
consisting of :

2-ethyl -2, 3, 4, 5 tetrahy ro-1H pyridaof 4, 3- i ndol e
71.  2Theseybimtion af slaira S aWhercin ;ﬂaﬂr ?41’3‘616‘4015‘11 ‘%‘%ﬁaﬁk?&aéé to be
benzyl- 2, 3, 4, 5-tetrahydro- 1H pyri do[ 4,
whnn%ﬁ%fg ggkﬂ¥£§5nethyl 5-(2-nethyl -3 -pyridyl)ethyl-2,3
, 4, 5-tetrahydro- 1Hpyrido [4, 3- blindol e;
7. 278 QoABiYdn Bf CRirh 61 MahBin Srepiisi dhiBetind theRpisdrbid be
etrahydro Iprr|d0[4 3-b] i ndol e;

admirgstened ls{rhulmngowlys- t et r ahydr o- 1H pyri do[ 4, 3- b] i ndol e;
2,8-dinmethyl-2, 3,4,5-tetrahydro-1H pyri dO[ 4, 3-b]i nd0

e,.and _. . . . .
73 o ThertRpbintisnonb b Al Peicih a5t AoSerRd (AR ET 2T
contalﬁé@hﬁthe sBihe pitiithakbitical cehgosm@0, wherein the
hyd rogenated pyrido (4,3-b) indole is 2,8- dinethyl-
5-(2-(6-nmethyl -3-pyridyllethyl)-2,3,4,5-tetrahydro-1H
74. meumﬁmnM] ofdbire. 51,8%herEhe the firsfand| sdcand Shesapigy are
rnaceutEgall acceptable salt is a

th
contah e TR PR L T Rred e Car . - 33, The kit

of claim 82, wherein the pharnaceutlcally accept abl e
oehBRdkhdriddf (4,3-b)
75. A oodpA g I HARARERE N, o hitfoochiB
ndold ¢fdthe éornsala A
2,8-di met hyl-5-(2-(6-nethyl-3-PyridyBethyl)-2,3,4,5-t
et rahydr o- 1H pyri do[ 4, 3- blindol e di hydrochl ori de.
85. The kit of claim79, wherein Rl is CH3-, R2 is H
and R3 is CH3-. 86. The kit of claim79, wherein R
CH3CH2- or PhCH2-, R2 is H, and R3 is CH3- 87. The
kit of claim79, wherein Rl is CH3-, R2 is PhCH2-,
and R3 is CH3-.
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88. The kit of claim79, wherein Rl is CH3-, R2 is

6- CH3-3-Py-(CH2)2-, and R3 is H. 89. The kit of
claim79, wherein R is 6-CH3-3-Py-(CH2)2-. 90. The
kit of claim79, wherein Rl is CH3-, R2 is H, and R3
is H or CH3-. 91. The kit of claim79, wherein R

is CH3-, RRis H, and R3 is Br-. 92. The kit of
c¥al m.: -~ he-”RSecond therapy conprises an
acet inesferasp inhibitor. 93. The kit of claim
92, W JHe~acetyl cholinesterase inhibitor is
donepezil, nivastigm ne or galantanine, or a

phar maceut i &al | {acceptabl e salt thereof. 94. The

kit of claim93, wherein the acetyl cholinesterase

i nhibitor is donepezil or a pharmaceutirglly
wher@acept abl e salt thereof. 95. The kit of claim 75,

wherei n the second t herapy conprises a NVDA receptor

antagoni st. 96. The kit of claim75, wherein the

sdedhd ey ot efbiilses an acetyl chol i nest er ase
i nhibitor and a NVMDA receptor antagonist. 97. The

Kig2.0f ¢l ai wher i fi d d
e S Bl e D LRl B 08, The 1

of claim75, wherein the first and second therapies

are jafpaBkst 858&k alkyl or halo.

or pharmaceutically acceptable salt thereof, (b) a second therapy comprising another
compound which is an acetylcholinesterase inhibifor or NMDA receptor antagonist or
pharmaceutically acceptable salt thereof that is useful for treating, preveﬁting and/or
delaying the onset and/or developmént of Alzheimer's disease and (c) instructions for

use of

8%a



simul taneously. 99. The kit of claim75, wherein the
first and second therapies are contained in the sane
pharmaceuti cal conposition. 100. The kit of claim

) 75, wherein the first and second therapies are

in the trgptmeinh ducventiom slayepa tha ropreasipm eedrlaang the onset and/or
co Skt hons, . phar maceuti cal conposition

‘ka%%%%ngé%%@u?%f%@%?%' t herapy conprising a
hydr ogenat ed pyrido (4,3-b) indole of the formula A
wherein: Rl is_a | ower alkﬁé or aral kyl

! R2 LS. .
76, hyhe ddlent claimil T3l wheresy Bist hydrpaenatish Byt &Ry indglg 1s 2

IS - Lower al kyl or halo. or
taﬁmg%ﬁfﬁ%@éﬁ%?%ﬁﬁr§ﬂ§cceptabIe salt thereof, (b) a
second t herapy conprising another conpound or

har naceutjcal |y accept gbl alt thereof th; i.S .
77, udbs it pbelaPelL WB‘?Teg’r gx?eﬁwfrﬁge /B?ﬂfife@@*fbﬁgm@?}s is a
waﬂﬁﬁﬁggﬁﬁggg4352q§¥§+opnent of Al zhei ner's di sease and
[

I's an acetylcholinesterase inhibitor or NVDA
receptor antagoni st and (c) a pharmaceutically

acceptahle carrier.. 102. T arnaceuti cal .
7. oGREBEPE HGi 3P whariin T0E B e SRR herspegpglirt is
6-CHANPySERsL,Lt ut ed heteroaral kyl is 6- CH3-3-Py- (CH2) 2-.
1037 The pharmaceutical conposition of claim 101,
wher ei n

79.  The kit of claim 75, wherein
R! is CH;s-, CH;CHa-, or PhCH,-;
R?is H-, PhCHa-, or 6-CH3-3-Py-(CHa),-; and
R? is H-, CH;- or Br-. |

80.  The kit of claim 75, wherein the hydfogenated pyrido (4,3-b) indole is selected

from the group consisting of:

2-ethyl-2,3,4,5-tetrahydro-1H-pyrido{4,3-bJindole;
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Rl is CH3-, CH3CH2-, or PhCH2- R2 is H, PhCH2-, or
6- CH3-3-Py-(CH2)2- R3is H, CH3- or Br-. 104. The
phar maceuti cal conposition of claim 101, wherein the

hydr ogenat ed pyrido (4, 3-Rh) . le.is selected from
t%berg'@fb@é:Ae%n@xabvﬁwgl(%wﬂgg[4=£glom&le=
2-ethyl -2, 3,4,5-tetrahydro-1H pyrido[ 4, 3-b]i ndol e;

2 bemayhyRs BedsyB2t 24,6 abydtydra Hipyriddpf ¥ bBnddlendol e;
2, 8-di ma%yhyl- 5-benzyl- 2, 3, 4, 5-tetrahydro-1H pyri doJ 4,

3: b]i.ndal g; 2- e - 5~(2- pethyl =3 1 avr -
S pleneipatsy, PR TRt Hepyrido. [43
blindolst i ndol e;
2,8-di methyl-5-(2-(6-nmethyl-3-pyridyl)ethyl)-2, 3,4, 5-
L et T ahyar'a. 114 pyr | dol 4. 3.b]  ndol
. ethylr.2, 3,4, 5-t et rahydro- pyri do[ 4, 3-b] i ndol g;
pyndoﬁ{’ﬁ%ﬁ@fhyl- 2,3,4,5-tetrahydro-1H pyri do[ 4, 3- b] i ndol
e; 2-met hgl -.8-br.onp

R L SO AR B R 43 B o, 105, The

phar maceuti cal conposition of claim 104, wherein the
hy d:ddeemsl-2 3, 4p3-tdtcihyded; B pyritojdol-blindple; and

2, 8-di met hyl-5-(2-(6-nethyl-3-pyridyBethyl)-2,3,4,5-
tetrah - 1H pyrg 4. lipndol: R The
pﬁgfeﬁla%g‘%%%ma fgéﬁ%ge{ér%%‘%rﬂ 10}? gglllg?[%a %ﬁgk 105,
wherei n the pharmaceutically acceptab

I It .
81, pHor MiscdulsionblywageEpiEOIETaEraie ApAdo (g0 gk is 28
dimetlphas-(Bes ettodi3-maidydwityileh3 g5-tirahydre dl-pyirtal &8P lindele.

phar maceutically acceptable salt is a hydrochloride

aﬁ-,' d i TI\@?& AHRCRMHacalHcERRShtbR Rk s a
82. c aﬁ%‘??é&l’a{n\}ﬁ%@gﬁg t egﬁydrggengt edlcpyri dop(4, 3-b)
pharmpeeytically acceptable acid salt.

2. 8-di net hyl-5-(2-(6-nethyl -3-pyridyHethyl)-2, 3,4, 5-
83. tEhe ddiyafosldirk (82 i whérain3 ] iphamtaseeiqalr seprablegealt is a
hydmél}@gddgmdm@r maceuti cal conposition of claim 103,
wherein Rl is CH3-, R2 is Hand R3 is CH3-.

g4.  The kit of claim 75, wherein the hydrogenated pyrido (4,3-b) indole is
2,S-dimethyI—S-(2—(6-methy1~3-pyridyl)ethyl)-Z,B,4,5-tetrahydro-1H-pyr1d0[4,3—
blindole

dihydrochloride.

85.  The kit of claim 79, wherein R! is CHz-, R* is H and R* is CH3-.

86.  The kit of claim 79, wherein R' CH3CHy- or PhCH,-, R? is H-, and R?is CH3-

87 The kit of claim 79, wherein R is CHs-, R? is PhCHy-, and R” is CHa-.

88. The kit of claim 79, wherein R! is CHs-, R? is 6-CHa-3-Py<(CHy),-, and R? is

89.  The kit of claim 79, wherein R” is 6-CHz-3-Py-(CHz)a-.
90.  The kit of claim 79, wherein R’ is CHj-, R* is H-, and R’ is H- or CHa-.
91.  The kit of claim 79, wherein R is CHs-, R? is H-, and R’ is Br-.
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110. The pharmaceuti cal conposition of claim 103,
wherein RI CH3CH2- or PhCEl12-, R2 is H, and R3is
CH3-. IIl. The pharnaceuti cal COMposi | tion of clai m
0. m&. KinbRl g7 RivheseioiBe secpnd fhrap CPPEPTISEAD R3 i s
- 112. The phar maceuti cal conposition of claim
mwlmhneﬂm@ﬁéﬁm ®PTis CH3-, R2 is 6- CH3-3-Py-(CH2)2-,
“and RBis H. 113. The phar maceuti cal conposition of
claim 103, wherein R2 is 6-CH3-3-Py(CH2)27. . 114. The
03, pPhaygbedincgl, wmms;m mieﬁolmracmqu@lbmé% donepeal,

is CH3-, R is H, The
rivastigihine 198 s AT REARE, Q51 cﬁc‘é"rﬂliﬁgﬁﬂt %J%iéer%g in RL
is CH3-, R is H, andR3|s Br-. 116. The

phar maceutl cal conposition of claim101, wherein the
94.  SERMILICREMANY vemumhesceayiclad@cs;tmn@mhﬁuw&m ezil or

inhibitor. 117, ;{1 maceuti cal conposition of ,
a pharmpogitisally gecepiableis @f%e%{:etyl chol i nest erase i nhibitor

i s donepezil, rivastigm ne or galantam ne, or a

phar maceut i caI |y acceptable salt thereof 118. The
95. The kb af NERGEWIRadin 16 taoasithdrapn cofipris¢saiNYIRA Tecepiraniagayist- he

acetyl cholinesterase inhibitor is donepezil or a

phar maceutically acceptable salt thereof 119. The.

5. RBGe WIRIERSHhE 52Bn@ thetdpyi obrmikikes wherein the.
%. se%%nﬁéiﬁg?y corrprlsﬂé}ées a NI\/DAP?Ieceptor ant agoni st .
acetylch@khestthise pitdbivecand abwmaoumgmanmomstm ai m 101,

wherei n the second therapy conprises an.
acetyl chol i nesterase inhibitor and a NVDA recept or
| P Rt BBE Setohé Merapiegxas iatiindristefed
7. %Lmv\%%%gmﬁa?ﬁg first and seccg%g t herapi es are
sequenﬁﬂty n| st ered sequentially. 122. The pharnaceutical
conposition of claim 101, wherein the first and
second therapies are adni ni stered sinultaneously.

ﬁé Kt PSR YRRk LInaRE fief HAd Sédond thevipied aricmdtdilistered

erein the first and. second therapi es are contained
sumﬁtannottsbe same pharmaceutical conposition. :

99. = Thekit of f:laim 75, wherein the first and second therapies are contained in the

same phannaceuucal composition.

100. The kit of claim 75; ﬁrhercin the first and second therapics are contained in the

separate pharmaceutical compositions.
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124. The pharmaceutical conposition of claim 101,
wherein the first and second therapies are contained
in the separate pharnaceuti cal conpositions 125 A

101. 22&%&%&%}? Iggxlpgoilg(gg corgpll;ls&g t(a)t g:es{ ﬁxp Yapy co pnsmg

hyd:og%fask]ﬁ!;iﬁrd?%)ipg{,w?g&d?%bmg 3R AL et rahydr o- 1H-pyri do[ 4

armaceutical Iy acceptable salt
t hereof, and (b) a second therapy conprising
donepezil, or a pharmaceutically acceptable salt

t her eof ; as a combi ned preparation for

Biauktaneou atienti al use |n t he treat nent,

onse .no oF - tte el opnent of Al zheiner's disease.

126. A préduchaas defnmed in claim 125 as a conbi ned

preparation for sinultaneous or sequential use in the

treatnment of Al zheiner's disease. 127. A product as
wheregef i ned in claim 125 or 126 wherein the first therapy

conprises a pharnaceutically acceptable acid salt of

2, 8-di met hyl-5-(2-(6-nethyl - 3-

Pyt i - 5-tetrahydro-1H pyri do[ 4, 341i 1d0

Ig219%§%§§g¥%?%@ §H<:ﬂia‘is defined in claim125 or 126

wherein the first therapy conprises

K A eSOl G Pt P ool or | de,

129. A product as defined in any one of clains 125
tol28 in which the second therapy conprises donepezi
hrdiokyidrogandmwer 28G] ovhgpoduct as defined in any one
of clainms 125 to 129 in which the first and second
therapies are present in a unit dosage form 131. A

h. alfPa@ehaBR shlt tiedréd 3Qetdhdnhiapy tdrepddingtnother
orp aE,lglerapy |sapr%sent in a éggé which is lower than the

compcblh‘@rtap:éllatmwieah@ihtacﬂ@ﬁ%m¢ sait theese! hat i uspldy Eyreplingised
1 ha
prevex?tgjg %mir/(?r dzefay%r}ge ongggﬁn%/tro% glé’x}qel(ﬁ)(?ﬁ%? SF BRI QIR deidd
whichZs 8n @t IchMlne@te(’a%e Gﬁn‘ﬁﬁd&ﬂt}thﬁDA receptor antagonist and (¢) a
pyri dyl ethyg& 3,.4,5-tetrahydro-1H pyri do[ 4, 3-b]i nd
pharmgiceuticatly 4c4si Hugasti Fﬁcally acceptabl e salt thereof;
(b) a second therapy conprising donepezil, or a
pharmaceutically acceptable salt thereof; and
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(c) a pharmaceutically acceptable carrier. 133. The
phar maceuti cal conposition of claim 132, wherein the
first therapy conprises a pharnmaceutically acceptable
acid salt of 2,8-dinmethyl-5-(2-(6-nethyl-3-
102. pylite dhpratdogiitjcal c@nposiianeafrcinyd O WHereyn ardiky| ¥, PhCHb} and
1 > Rhad Bac {cal conposition of claim
SubStnggcpi\}\ﬁ%rP éll%%lk ytl E%?H?ﬁﬂ?{ ??Egirjfazl 3y conpri ses
2,8-di methyl-5-(2-(6-nethyl-3-pyridyl)ethyl)-2,3,4,5-
t gtk ARYHReAARY EbHBodithror-dMind THOkeiYdr ochl or i de.
135. "The pharnmaceuti cal conposition of claim 132, 133
or 134, wherein the second therapy conprises
deiepeni! ddrhchPhidR- 136. The pharmaceuti cal
conposition of any one of clains 132 to 135 in a unit
dosage form 137. The pharnaceuti cal conposition of
c RAiisTH4, FhAHh- whibe@GH: BePy-{@H1),t herapy is present in a
dose which is I ower than the therapeutic anount

required when said therapy is used al one.
R7is H-, CH;- or Br-.

103.

104. The pharmaceutical composition of claim 101, wherein the hydrogenated

pyrido (4,3-b) indole is selected from the group consisting of:
2-ethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-blindole;
2-benzyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-b]indole;
2,8-dimethyl-5-benzyl-2,3.4,5-tetrahydro-1 H-pyrido[4,3-bJindole;

2-methyl-5-(2-methyi-3 -pyridyDethyl-2,3,4,5-tetrahydro-1H-pyrido[4,3-
~ blindole;

2,8-dimethyl-5-(2-(6-methyl-3-pyridyl)ethyl}-2,3,4,5-tetrahydro-1H-
pyrido[4:3_
b] indole;
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-blindole.
105.  The pharmaceutical composition of claim 104, 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.
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106. The pharmaceutical composition of claim 101 or 105, wherein the

pharmaceutically acceptable salt is a pharmaceutically acceptable acid salt.

107. The pharmaceutical composition of claim 106, wherein the pharmaceutically

acceptable salt is a hydrochloride acid salt.
108.  The pharmaceutical composition of claim 101, 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-bjindole dihydrochloride.

109. The pharmaceutical composition of claim 103, wherein R!is CH;-, R?isH
and R* is CHs-.

110.  The pharmaceutical composition of claim 103, wherein R! CH;CH,- or
PhCHy-, R? is H-, and R is CHa-.

111. The pharmaceutical composition of claim 103, wherein R!is CHs-, R?is

PhCH;-, and R® is CHs-.

112. The pharmaceutical composition of claim 103, wherein R! is CH;-, R® is 6-

CH;-3-Py~(CHy),-, and R? is H-.

113. The pharmaceutical composition of claim 103, wherein R?is 6-CFH;-3-Py-
(CHz)o-.

114. The pharmaceutical composition of claim 103, wherein R!is CH;-, R*is H-,

and R is H- or CH;-.

115. The pharmaceutical composition of claim 103, wherein Rlis CHs-, R*is H-,

and R? is Br-.
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116. The pharmaceutical composition of claim 101, wherein the second therapy

comprises an acetylcholinesterase inhibitor.

117. The pharmaceutical composition of claim 116, wherein the
acetylcholinesterase inhibitor is donepezil, rivastigmine or galantamine, or a

pharmaceutically acceptable salt thereof.

118.  The pharmaceutical composition of claim 117, wherein the
acetylcholinesterase inhibitor is donepezil or a pharmaceutically acceptable salt

thereof.

119. The pharmaceutical composition of claim 101, wherein the second therapy

comprises a NMDA receptor antagomnist.

120. The pharmaceutical composition of claim 101, wherein the second therapy

comprises an acetylcholinesterase inhibitor and a NMDA receptor antagonist.

121.  The pharmaceutical composition of claim 101, wherein the first and second

therapies are administered sequentially.

122. The pharmaceutical composition of claim 101, wherein the first and second
therapies are administered simultaneously.

123. The pharmaceutical composition of claim 101, wherein the first and second

therapies are contained in the same pharmaceutical composition.

124,  The pharmaceutical composition of claim 101, wherein the first and second

therapies are contained in the separate pharmaceutical compositions.
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125. A product comprising: (a) a first therapy comprising 2,8-dimethyl-5-(2-(6- |
methyl-3-pyridyl)ethyl)-2,3 ,4,5-fetrahydro-1H-pyrido [4,3-blindole, or 2
pharmaceutically acceptable salt thereof, and (b) a second therapy comprising
donepezil, or a pharmaceutically acceptable salt thereof;

as a combined preparation for simultaneous or sequential use in the treatment,
prevention, slowing the progression or delaying the onset and/or development of

Alzheimer’s disease.

126. A product as defined in claim 125 as a combined preparation for simultaneous

or sequential use in the treaiment of Alzheimer’s disease.

127. A product as defined in claim 125 or 126 wherein the first therapy comprises a
pharmaceutically acceptable acid salt of 2.8-dimethyl-5-(2~(6-methyl-3-
pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido [4,3-blindole.

128. A product as defined in claim 125 or 126 wherein the first therapy comprises
2,8-dimethyl-5-(2-(6—methy1—3—pyridyl)ethyl)-2,3,4,5—tetrahydro-1H-pyrido 14,3-
bJindole dihydrochloride.

129. A product as defined in any one of claims 125 t0128 in which the second

therapy comprises donepezil hydrochloride.

130. A product as defined in any one of claims 125 to 129 in which the first and

second therapies are present in a unit dosage form.

131. A product as defined in claim 130 in which the first therapy is present ina
dose which is lower than the therapeutic amount required when said therapy is used

alone.
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132. A pharmaceutical composition comprising:

(a) a first therapy comprising 2,8-dimethyl-5-(2-(6-methy}-3-
pyridyl)ethyl)-2,3,4,5-tetrahydro-1H-pyrido[4,3-bJindole, or a pharmaceutically
acceptable salt thereof;

(b) a second therapy comprising donepezil, or a pharmaceutically
acceptable salt thereof; and

(c) a pharmaceutically acceptable carrier.

133.  The pharmaceutical composition of claim 132, wherein the first therapy
comprises a pharmaceutically acceptable acid salt of 2,8-dimethyl-5-(2-(6-methyl-3-
pyridybethyl)-2,3,4,5-tetrahydro-1H-pyrido[4,3-b}indole.

134.  The pharmaceutical composition of claim 132 wherein the first therapy
comprises 2,8-dimethyl-5-(2-(6-methyl-3-pyridylethyl)-2,3,4,5-tetrahydro-1H-
pyridof4,3-b}indole dihydrochloride.

135. The pharmaceutical composition of claim 132, 133 or 134, wherein the second

therapy comprises donepezil hydrochioride.

136. The pharmaceutical composition of any one of claims 13210 135ina unit

dosage form.

137.  The pharmaceutical composition of claim 136 in which the first therapy is
present in a dose which is lower than the therapeutic amount required when said

therapy is used alone.
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