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COWVPCSI TI ONS AND METHODS FOR TREATI NG CNS DI SORDERS
RELATED APPLI CATI ONS [ 0001] This application clains
wob@7lossses it of priority under 35 U . S. C. 119( ePCT/0S2006/043140
copending U S. Application No. 11/271, 019, filed on
Novenber 10, 2005. This application incorporates by
reference herein, copending U S. Application Nos.
10/COSPISITION S AND METHODE FOIR0 TREAHING (NS DISORDERS
10/ 960, 769, filed gprPAghasAPPLICACAONS ELD OF THE
| NVENTI ON [ 0002] THE"ﬁVEﬁT#%L‘—““ETETT' relates to
[000t}he fi eThis gifpliation ¢leivespiho benrdid ug ptionity unéerg35 Ugagon! 19() to

rtj agani st n an .
copef b AR Epyo1 B A B3, o AR SRR A bpcaon
incorptidtes By Refedeh6dth&eint b@dnaﬁlgqﬁ St Applebaﬁeﬁrms ncs938, 494, filed on

aceté chol i nesterase inhibitors and in phar maceut i cal

Septesehep 84 2008nand 10/900,7% ﬁﬁﬁ*é’“t@@ﬁ?%n? 04rodul ati on
and/ or prevention of physiological conditions
associ at ed with serotonin action, such as in treating
Al zheinmer's di seaW@ , depression,
and anxiety. BACK [ 0003] The
[0002jer Ot ONEHeGheentidtig@heralls telireofo théEeldrodiSA Dagechgtonmsalwtors, e.g.,

to influence a variety of physiologic functlons whi ch
agonjgignpartiakagppisiss BV oiss agfpm&w&ragewtso%ndomer&rm@ Zlck ey
a t
thienb AREAIE copLRRTRR i PR TR BITAUEE SompOHIR i,
(acetydb@mhad:smmseen]glb;tomgmdms pharmaeguticall coagwsitions, e. g. ,rméh@‘eeatment

modtﬁ%qo%masz? rl%%eg{] %rggﬁﬂ(yggﬁgggarf%ﬁ tl(igesl q%?(%fk)a;/zgq ‘?vﬁ serotomn action, such
as in BRLIEEA I AQmet's Hié@é%@”&d’g%itloﬁﬁﬁidr@érk %présﬁb@za@iﬂ%muety
i mpramne, citalopram and nortriptyline, my be used

for the treatnent of the above conditions, as well as
for neuropat hol ogi cal di sorders i ncl udi ng Parki nson's

di sease. They aBACKG on of the

er ebr circul ation an hus epresent. ef f .
1000t Ve R E AR PP HE DR e Engfih S influence a variety
of ph?biblo%w fnéins WEcIPhaRiiod: BiehelRosinCOvtries} ofdisdrliérs such as Alzheimer's

fects of occurrences of cerebral infarct érﬁaopl exi a
dlseaé@ cegiitign é@@lﬁle@s anppielykimigyping candischpmiciakgi 2rH T tyoeptpr modulators

eg, %—%b?u S, 1t41af nzvg\rrl%% ?lg{r%tsarr%g @g&ﬁg‘tﬁ%@gd?gelfe@mel sérotonin

reupt@balmhﬁﬁitotsC(SSR@) Bucﬂ & fhuosetind) pasoxptisd, fluvetamioe sptterdine,dorazepam,
adenyl ate cyc The ,5-HT rece S, are ex

imipEAG EHYaPTARY 911%90@11 ylins mayrhe e ?Ofﬁ U LR PR apve conditions,

as wéilsh fbpﬁetﬁ%iﬁﬁﬂlogEﬁ' disorbl}e 1&%@ Pﬁﬁﬁsmpé GisaRE TREEALo intervene in

gastro-intestinal tract, and the pig and
the regulation of the cerebral circulation and thus represent effective agents for controlling

migraine. They are also suitable for the prophylaxis and control of the effects of occurrences of

cerebral infarct (Apoplexia cerebri) such as stroke or cerebral ischemia.

[0004] The 5-HT}, receptors represent a member of the family of receptors with seven
transmembrane (7TM) domains coupled to a G-protein which is positively coupled to adenylate
cyclase, The 5-HT, receptors are expressed in a wide variety of tissues, including the human
brain and the rodent brain, the human, dog, pig and rodent gastro-intestinal tract, and the pig and
human heart. In the mammalian brain, the 5-HTj, receptors contribute to dopamine secretion and

regulate learning and long-term memory via the modification of acetylcholine release. In the
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human heart. In the manmalian brain, the 5-HT
receptors contribute to dopam ne secretion and
WO e@ulossses | ear ni ng and | ong-term nenory via t hBCT/US2006/043140
nodi fication of acetylcholine release. In
_theperipheral tissues, the 5-HT4 receptors have proven
peripherat Bggutsathe YHI b resepiorelaverpapvenrta cegulate gastroyiptestinal tract motility,
. j: Nt ' rol.vte secretiaon, adrena ecretion of
intesiflh Bkl EREOL ot SRE e R Lore B, R oSaction and
atrim@obtratility.i ty. [ 0005] The 5-HT4 receptors are invol ved
in a wde variety of central and peripheral disorders,

[ooos'rg_ncl udi Tig: SEMYk@@pedid i iAvEIRs iaRGyias VaRe 88 BafiAl hYEperipheral
isorders and nore specifically Al zheiner's di sease,

disordeygipelnding gpulinodarhy thmias prdipgusodsgerdratierdisasders and moeaspecifically
LS i Li ' ' ageal refl ux -
Ao FREL Bk O LR85 SSRRANRG AL S ot
prokinesingaytrocseingeal esfhe, distage,aionelcendyspypshuydepreadidn, ahxiety, urinary
fibrillation, ischemc sfﬁgg ” gastritis, gastric

inco%?% Haggraﬁngoq,rgglﬂgplap azia 08y ]é%l}ﬁ‘ér’lic stroKe, gastritis, gastric emptying
disor8@s ! feQlifld 83bidBR! oAMRRERMS! diSRASS) doRbtRRon & ﬁléh i
S.dysfunéggqn, andgrespirator; depress%gﬁlofbégg fﬁgmmﬁmkand
respitpéorg dopessian. of  5- HT4 recept or nodul ators, e.g.
agoni sts, partial agonists, inverse agonists and
[000GInt agorillstdeyvelopmetionfes-Hig revpptor nodalapirs, @ad i agogfistsn parial agonists,
. tral t f t ti hiatri
L AT AR A W T TR -
for tr%ﬁ@@eﬁﬁ?ﬁ}&ia?ﬂ@ HRAdeRHzbodste Rtk aOMnstidH SERS EentH dopaminergic
for treating amesic deficiencies a$§ presented in
systepa sychras $atimsoasidingase; onfonltrehidigramnesicilefieneies SUMWRYed in patients
HE ENTI, 0007] The present invention rel ates
Suffe{%oggﬁg“&ufs%/elo r%él{/svgacs&'rposi tions which include 5-HT4
nodul ators, e.g., agonists, partial agonists, inverse
agoni sts and antagoni sts, and/or SSRI's, for treating,

preventing or cuSUMINARKNCOFEFHE INVIERPRONTEND! Y
condi ti ons, cognitron disorders, and depression; and

[000Hhol i neBiediressat igventioarglagdsdd iheatse of aew comppditienrwhicirglude 5-HT,

' ngi o I [: LSt ound. whi,ch. i s a 5- Hl4
moallBRPL 62 Red il Bo Becdife i T AR e sy il sswas, for
treatihfgseventing ogeuring Algh¢itedls dhedse) MmemhmOB8UBhdibniRpghition disorders, and
eéCl-_C8) l}Branched or unbranched al kyl; a (Cl1-C8) .
depressipyang shelincsterass or petylehplmgstersp Bibkitors Fherjgvention features a first
compBLADGARE 195 sYTHY ﬁﬂﬁﬂ%ﬁﬁﬁlaﬁ%mphn&t BB L hptheds HMclude those

unsubstituted aryl or heteroaryl rirg; or a
havingubsfartmutaed or unsubstituted (CH2)p-aryl or

(CH2) p- heteroaryl ring, where pis 1, 2, 3, or 4; R

and R3, taken together,OHoiOn a substituted or

unsubstituted piperidi pyr obl drge, azepane,

aziridine, or azetidite r ngl adi nis 1, 2, 3, 4, 5

or 6; and phar maceusrtajitrp Rs
i
Ri @
wherein
[0008] R; may be (C;-Cg) branched or unbranched alkyl; a (C;-Cs) substituted or

unsubstituted carbocyclic ring; branched or unbranched haloalkyl, a substituted or unsubstituted
aryl or heteroaryl ring; or a substituted or unsubstituted (CHy),-aryl or (CH,),-heteroaryl ring,
where p is 1, 2, 3, or 4; R, and R, taken together, form a substituted or unsubstituted piperidine,
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acceptabl e salts thereof. The amount of either first
or second conpound is present in an anount, which if
w@aewrnsssber ed al one, does not substantially enhants2006/043140
menory. [0009] R1L may be a (Cl1-C8) al kyl, e.qg.,
met hyl, ethyl, isopropyl, n-propyl, n- butyl or
yrroﬂldmuwpanq;@mgd@e;@f azetding rlpg,ggxdmaus 1, 2,0%,¥h § or 6; and pharmaceutically
accep?aﬂﬁg ga\l{r%é(?rg ThléI U*?_,P{ Q %{{h%fjﬁgs' effelgg cqrnﬁp g%g ers]elen % an amount,

whlclerfoxddnﬂiemed etldsm b@@n@heabswnuumjaeﬁmﬁb@ﬂleﬂ@boal kyl gf oup
contains a hal ogen atom e.g., F, d, Br, I .

[00099ar t i CUR Akby bsle eC 1T Rdkii4e. gomwm datﬁﬁ rlséﬁspylnnIpP@pyl n-butyl or

ositionis

1sobug/1;)§d imd},ay, daken igastlsxyfopm |a§@b$tgptyﬂ opugskbstiuied piperidine (N-containing
si-fefRREI el i) bR R BVA.) U0 ExBoBhiRHE 1Rl S1gachied Bt BfBAnched

armaceut catl y acce
haloatist gro@tt@nemﬁs a lid])@gbﬁ]atdml, eagl EI(DIQBIr et A pdﬁﬁcﬂﬁguﬂéefﬂﬁ -HT,4
the first_ conmpound ent to _provide a

compgRnd G5t fsghe SBBESIBOD ydao h YAIGEVvieleopropTI16-aRerN-(-
(p1peﬁd1%5l'3%5nﬂgg%)g ;Q%ﬁ&ﬂz 3- %gﬂ?%?%?ﬁﬂ?%ﬂloc)lgf@ 2D eﬁragﬁﬁéé[%g%lgj acceptable salt
andbﬁzﬁmmwemefethyl or isopropyl; and R2 may be an

optionally substituted al kyl group such as ethyl,
[00103- pr opyih,aniesdhodomsmt,, the allnutuyd of thesfiBtitomhpoumdds fuffiyient to provide a

ro i SO | ,. phenyl et hyl;
d“’“‘%ﬁ&%ﬁéﬁ?ﬁ?&’@ﬁ?&éi@ﬁ&%@ B?%F’g gg gof%?&? gesters
t hereof . [0014] In_yet another enbodi nent, the first
(0011} onpourld #Rakenembadimpr, theiirst conproond maysbe oéthe oooule]
Rl may be (Cl1-C8) branched or unbranched al kyl or
al kenyl; a (Cl1-C8) subsiHt gt edorNBpsubstit uted
carbocyclic ring; a,_supstitut Qf unsubstituted aryl
or heteroaryl ring¢ bfian hedﬂor unbranched hal oal kyl
(e.g., CF3, CF - S -); or a substituted or
unsubstituted (CH2)p- aﬁyl or (CH2) p-heteroaryl ring,
where p is 1, 2, 3, or 4;,[0017] R nay & an optionally
ubsti t (C1l-C6) branched or unbranched al kyl,
[OOIZiI kenyIVbllIl %Eynyl al kyl hydr oxy, al kyI aI koxy, or

I kyl a rpu Sui.t abl e su I tue on. R2 i ncl ude

10013 2 Ry B Bt AP oy i SRl Eifod el erou

such &UBYI hlpfr@%d QBoptoisi hﬁbh@ﬂﬁﬁﬁ)u?@ ﬁ@%ﬁ@ll ';%nfy‘l rlﬁéthylcyclopropyl
subst 1t ut or unsubstituted oxy,

isoprepgpsk ivherydeihy; anshghapsesauticaly qc@eptejdy aalt@wnérqx @xtyrs thereof.
substituted or unsubstituted (Cl-C6)al kyl am no,

[00144 ubst i tlntyetampthen asbbdimient tteelfiisClor@p)uaidkydyaird ofdhe Ydrmula
substituted or unsubstituted (Cl-C6)al kyl am noaryl .

[0018] Suitable R2 groups oncl NREt hyl, ethyl,
n- propyl, isopr opyl(tn(-%;/u\ i sobutyl,
N 0]
Ri n)
[0015] wherein
[0016] R; may be (C;-Cs) branched or unbranched alkyl or alkenyl; a (C;-Cg) substituted

or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or heteroaryl ring; branched
or unbranched haloalkyl (e.g., CF3, CF3-CH,, CF3-CF5-); or a substituted or unsubstituted
(CHz)p-aryl or (CHy),-heteroaryl ring, where p is 1, 2, 3, or 4;
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secbutyl. [0019] Particularly suitable 5-HT4 conpounds
for use in the conbination therapies and conpositions
w@boorlosssps esent i nvention nmay be found as di scPOFES20061043140
copending U S. Application Nos. 10/955,434, filed on
Septen‘ﬁ%r 30, 2004, and 10/960, 769, filed on Cctober
[0017] " 200 4% gy b pn PREonsly shstisweshrinds) tranched phanbranched alkyl,

alkengg %#égtﬂﬂ? %gé'gg'tﬁ@’r&ﬁfé glgtﬂagé&ﬁg,g%r' a@ﬁif/ﬁd@g ?xﬁ)gl%' %@%‘cgﬁlg UbstitlR¥ts on R,
incluqbwslib_dﬁﬁsuddgn'i unsybsgiaitadrglyibpdrokyly &€ a0t habstitateddo nandaiifuted
carbo%?@%:;r?l}eg’éh‘?lﬁgggx%&#%g %gﬁ{g%@@l malle(%?{&g)%g,l s%tituted or unsubstituted

Cr- 516Xy, RbstRited BRALAREQithicd 7 1L RASERAAB! i
( lcggﬁalll?%r e}?{ erssthgreof. [OOZf] %tljln g\% enbo%?’rr%r‘??@u%eﬁé)wnsubsumed

(Ci-Gadigrlamisfoag Hesubstiwtad o anpdgtititddy Cs 1 dalkyleminaagylpr ovi de
a dosage of |ess than about 0.5ng/kg, e.g., between
[0018). 1 andSwitablegkgroups00dafe Mithyl, mityhtn-propsl, ssoptapyl, welasyl, isobutyl,
Secburrqt hods of treating Al zheiner's di sease or a cognition
H'sorder in a patient in need thereof, conprising

dm ni steri to.a patjent in need thereof (e.g., one
oS S g PNt L e S o (o Wrpics
compbSEHAPYT the pldddihiRBvetibh bl b THRALY éégl};ﬁs:ég iﬂé Sopendink T#S. Application

nodul at or and a second conpound mﬁ?
Nos. t0/855.A% tfdedigr Septembent 30, 201, iand 30/966,369, filhd bi CotabedRe2004.
amount of either first or second compound is present

[0020]n an afteuetonddunglound, izdhadtslieeserasd @ruectyithelings@drase inhibitor,
substantial l y enhanc nory. [0023]. In an enbodi nent, .

may R FBCYHone: CERTIRHAS PEV@ESBM% L}ﬂql(ﬁ@]ﬂgl}mﬁ gglpnipmyne /gglanthamine,

donep®efl ScrARO YR behdhidh, &’éﬁb&ﬁ’é’dﬂﬁ%ﬂ%dx@'ﬂ@nﬁﬁg Wikt 1I1Th ?S)Ise'kﬁﬁ,t phenserine,

conpound is sufficient to provide a dosage ©
mentanar eRstEIINR Srghkmacentigally ausepleble saltandirresters thereof.
0. 25nmg/ kg. [0024] The second conpound, i.e., the
[0021¢ hol i ndstar eadediomentdbt gthotglof testcesmb@nipuunbiis sufficismyto provide a

be trifonate, .nenpstigmne sosti gm ne,
dosagg,Of ?%Sg}aingq?ﬁoﬂte(?'sﬁg nf'gﬂ’ﬁt&lefm?gél aé‘ﬁtqgﬁg/#& donepezi |,
acrin anbenoni ym, deparcari um_ edrophonium
[0022:] i vast i gigiiREnEeRalsg ﬁ:eq?\}c;g; of trgatingdlrhgimer's gisease or a
. Qﬁ H 3 . | . . .
comnB04 RIS iy SIS LR LR 6} i o
thereafrte gntone having bsecdiaghasedhpoinneed sf sedtient) enheramy inclndinge first

a_dos .0f l.ess than about 0.5ny/ kg, e.qg..,, bet n
compgurit RS T RomofBesE it aecpRd prmeaplith pdplaesterase or
acetyleBbInRERr3t 1GNbRsIC IThY 2FRIRY Of dithcfilRBbr RBnd EbnYRRMd is present in an

thereof,, conprising adm nistering to a patient in need

amoupt, gehichy if pdiginisteried alomg dags beleyybstpatipilysabares memeryed of
treatnment) a therapy including a first conpound which
[0023] s a 5l1nfa embddinzembthafitt eonspuods acafifoundashltér Il asnoted above.

In an gﬁgh&#&%ﬁ, HEaRot of ﬁl%tﬁ/rgtcc%%ﬂoﬂgg gsesru%?celerllt %‘ Ipl%lvtlé)erai do-ggge of less than

about 0.25mg/kg, e.g., between 0.01 and 0.25mg/kg.

[0024] The second compound, i.e., the cholinesterase or acetylcholinesterase inhibitor,
may be metrifonate, neostigmine, physostigmine, pyridostigmine, galantamine / galanthamine,
donepezil, tacrine, ambenonium, demarcarium, edrophonium, rivastigmine (Exelon®),

phenserine, mentane, or eptastigmine; or pharmaceutically acceptable salts and/or esters thereof.
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either first or second conpound is present in an
amount, which if adm nistered al one, does not
wamssssvi al | y enhance nmenory. [0027] In an enmpOOURENG/(43140
the first conmpounds are of formulae I, Il or IIl, as
not ed above. In an enbodi nent, the anmount of the first
[0023]o hp ounkr ansenahgdimente e ampupt efithelsscandl eempeunstis seffisient to provide a

1 . g... Db 01 d
conf B0 I, 5 o EHERN BB
[002@2 0 lrrletnr tegirﬁxggré ?o%:]aégogﬁ | C%%thﬁﬁé@éﬁ%%gﬂ&e%ow{d a &%Pént in need

therepf cbei@fitihg AthMehist@Ah @R DpitiRAY 8 Hcad HHRATI (€., HRMANRE Yeen diagnosed as
tacrine, anbenoni um _ demarcarium edrophoni um

in negql ohiseatypnt @ tharsiy weluding a fiysespsenouné whighnis arfeH Tomodulator and a

i i : I t abl e.sal t
AT e -
eithenfistion seobnd dempamdris presem duimdamsus Uivhich iBatmibRtdpsDMbAEE does not

a _dosa of | ess than about 0.5ng/kg, e.g., between
Subs%?tiaqér?gﬁﬁ?cﬁ@?%@y[oom] The first and second

onpounds may be adm ni stered together, or separately.
100287 EF - DrgernbadeReT Y st orpe ap@iFeympiag LIl or TN, as noted above.

i 496 88k SR IR 0L SRR RDe o s

aboutidAtmglegat. gdbetween 0901 ahld.25emvkal t er nati on score is
presented as the percentage of tines a rat

[0028uccessFhd seyond cintygsind, 14, fiheci®Minesedbe VRktydcholinesterase inhibitor,
onseﬁ_ut ive choices or 4 different arns over

may RHmEE '

. [} . 5 . .
PRALS deeFiRnMEs, Physesggmins, pyridqsiigmine gelantaminesgalanthamine,
donepdzAMEX A BhBedoni iv2Lti i hd
Ot bk Bl rhoni BB orchrl n, TRABLOHARE iy il AL ES
phenssgins, roentaRETALHED gDESERIr PG c Qi cEHE ad bk alis pD3Bdsters thereof,
The features and other details of the invention wll
[002%ow be Imanentbadimea) the ottt thdrrdomd édmpRin@rieNFHcieRt to provide a

t he. acco nyi drawi ngs and pointed out in the
dosagej g Tapt bl 05 ki 8y beotsan Dreandhimelsal ar
enbodi nents descri bed herein are shown by way of
(003411 | ust rideifant addesend wmpoppdy ey bnadromisiered topethet,iowseparately.
The principal features of this invention can be
enpl oyed i nvari ous enbodi nents w thout departing from

the scope of e ' ] n ent ages
are by nei ghBRIREDISCAPION OpfnRAWREES S

[0031Def i ni tRIGNS il[RA3G} ditarion® By@npIEN GeherifhaladiibidfioRBhdtaHin
i.n the_ specification, exanples, and appended cl ains
accordance viih tgg invgntiep ts demonstrated in rats. The mean alternation score is presented

as the percentage of times a rat successfully visited 4 different arms over 4 consecutive choices

or 4 different arms over 5 consecutive choices.

[0032] FIG 2 illustrates data from Example 1, namely, the mean number of arm entries

during the 15 minute delay spontaneous alternation session.

DETAILED DESCRIPTION OF THE INVENTION
[0033] The features and other details of the invention will now be more particularly

described with reference to the accompanying drawings and pointed out in the claims. It will be
understood that particular embodiments described herein ate shown by way of illustration and

not as limitations of the invention. The principal features of this invention can be employed in
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[0036] "5-HT receptor nodul ator"™ or "5-HT nodul ator™
i ncl udes conpounds having effect at the 5-HT 1, 5-HT2,
WG 2067/038805- HT 4, 5-HT 5, 5-HT 6 or 5-HT 7 receptDUS2006/043140
i ncludi ng the subtypes of each receptor type, such as
5-5-HTIA B, C D, Eor ; 5-HT A Bor 5-HT4a b, c, dor
variogs emhetimen{F koot departienath e sq0perofiie amngomayulmarts and

perce Qé%te% v(f)el Mag&?@tg?s{g%&ﬂyeﬁrse agoni sts, or

agon i ncludes any effect,
Y | ng, reduci ng, nodul ating, or elimnating,
[003ﬁhat r gs 12 M the i rrprovemsnt of the condi ti on,
3§| seas di sorder, etc, [0039] " i ncl udes
(0035t ur atay CANYGHERCE-CERB BnS yspe nm@lie ﬁ@ecsféqaéwgh@xams.nand appended

clainBlaky/dolBERHBSe( €. 9., Methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl nonyl decyl)

ranche « ¥
[003 (ge 0 bu?y @%J&BEJUI@/(H\J%‘[&“ Q)? gﬁ’lgﬁ‘nbilﬁlg%p’ %Mdgs ?mgtiunds having
effecmta?mﬁ% ?HTzcsfihpﬁdde > }F%CmeUrﬂHTﬁegbﬁbﬁ;rmcllul?nTg the

cyc tyl, cyclooctyl), alkyl substituted cycloal ky
Subtyﬁ%%%g”,gﬁé%apteﬂyﬂ’saw s guww R 0P al Ry 29rml9s 5-H 14 b, aor e; and
5-HT; fbiky! " further includes alkyl groups which have

oxygen, nitrogen, sulfur or phosphorous atons
0037]ep! acisigTap
00 e o Qa0 Y AEH, DR PALKRAL Fnf il or
anwgbnmﬁched chain al kyl has six or fewer carbon atons in

its backbone (e.g., Cl1-C6 for straight chain, C-C6

[0038‘] or br a‘ﬂ“céveldg’c‘,hmltides aan@ffeey &gpiasfatial &éduﬁ:ﬂigl’ nﬁ;ﬂulaﬁng, or
ree

Li kewi.se, preferred cl oal kyl s _have fromt
ehml{“ﬁm@r At res Fsaaﬁh%&aﬁ@vqmem Hgﬁlﬁ cPReigoBtditsasa disordgncptc.
nor e preferabl have five or six carbons in the ring
[0039t ¢ uct GASKYI mpludss sathratedcrbiphatiagmougs; émb\silm)ﬁt&aghtrqhgm alkyl groups

e ISR 0 00 Rl ol it o

alkyl gtdupls .., ishprobpl teat-bofylvikubutyl), eifcﬂbaikque al, la&ibyd‘ﬂbb gidu9§ (e.g,
|tue S repl C|n dr ogen_on

eycloppyl, SuBRR Lo ARy Bt JheP b YooK B el BpRtevied cycloalkyl
group%f@ﬂtdykléﬁlktyﬁsﬁﬁtu'téﬁlk'ﬂ%ro 3! “Rﬁ@ﬁfphxgm Pin%fﬂdes Al EHbips which

hal ogen, Kdroxyl al kyl'car
have exxgenarlb@m @;&ﬁur oalp osp}wmub etopisaxrylacing one or more hydrocarbon

bon | ate, alkyl carbonyl . .
snc 5 AR M 2 S0 OO Sl G50 Bk chain s i
or fevedr lcyﬂbamafmmhb@ﬂmbkbdﬁb@ ky C?Jﬂé FOCAFARIN )thaln C3-Cs for branched chain),
al kyl t hi ocarbonyl, al koxyl, phosphate, %onat o,

and n%%gligfﬁrﬁ:gy gour@y £¢Werahlq%n§e|, pr@fqg@d,@gcloalkyls have from three to eight
carbofthy E%}Sg?t A {it %tjﬁi’clt\ﬁ@ 4 m&rezﬁ) %’ggaglgi hr?gé Ayl gfx%%tbo%g gn the ring

acyl am no
structalteky(ll p@g bionipHenalkg, graupsl coatabiny bigsorsix caabsbasmyl and
urei do), amdino, imno, sulfhydryl, alkylthio,
[004o;u yI t hiThe tdrhi ‘el d ey iradhwies budhf“@hﬁﬁ)sm@ké@/aﬂsﬁk f A substituted

alkyls the ?ar‘}t%tr gf wﬁghfrgfrer?s tlo alksyliI ln{o?qugnhg\?mg substituents replacing a hydrogen on
one or more carbons of the hydrocarbon backbone. Such substituents can include, for example,
alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl,

alkoxyl, phosphate, phosphonato, phosphinato, cyan, amino (including alkylamino,
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nitro, trifluoronethyl, cyan, azido, heterocyclyl,
al kylaryl, or an aromatic or heteroaromatic noiety.
wQ o@10588@ycl oal kyl s can be further substit ut edPC"HU§2096/043140
with the substituents described above. An "al kylaryl"”
or an "aral kyl" moiety is an al kyl substituted with an

dlalkglpmmq @rjdamm‘gh@lﬁwlmmpyand(quﬁggqla;mno) Apﬁgmmoa(hlmdimmg
T Y ——

alkylﬂ]n@lmjzltlﬁo tthwcarb&k)dﬁtbmlfétes iyl SulfiRyIbQil®Mato, sulfamoyl, sulfonamido,
aromati c groups fhat

conj ugated", or. sjingle-ring
nitro, g UPWE?‘%% BABrAZ Eetmcmm alalayloat yparomatic aeheteragromatic
moiefyconj ugated”, or multicyclic, systems with at |east
One aromati c ring. Exanpl es of aryl groups include

[oo4Fj€NZEN eCycF@ﬁl%Mé cadng 91’ az it d c% g t ?&fg@gﬁee Subg@*pg}itg :dSScnbed above.

i"'sot hi azo

An “adkganll’eor drs‘taalkglt Irrmletp ¥ audalklﬁl substftﬁ%d Réith 23y; ir]l{;ld@zg henylmethyl
e term

and pyrimdine . and the I urt her npre,
Gen i, PR alstigetodn e ofe chisis o Pt basRimngtgal antino acids.
2hrl cyclc! c, . hi cycl ic, napht hal ene, benzoxazol e,
[004 enzodi &b dpelud fﬁ@ﬁ%‘&sm’lﬁk Yrmatipign ieslvdias Sotms 6-membered

At gl W@—rmﬁ%g gf%h?%%%?%gy Enchg&é' gk z@r% to four heteroatoms,

|squ|no enzof ur an,
as welleas7‘'obujngated”d enmalicyclivg sysbems withlat Ehstene 'Eftﬁﬁzelcaﬁr)g Examples of

aryl %ﬁr) qﬁgﬂ&eﬂ?ﬁ‘@%@g@ﬁ)ﬁ gngfrn%}éi Eurﬁgﬁg{ob %@f‘t@;gz%ieu Es%thlaz)i)le imidazole,
thazold) RitRESIe Y r8le, ox RN E ’iéb'é&%(i(ﬁe 1d1n€§§}%£ﬁé %%Héﬁﬁe and pyrimidine,

The aromatic ring can be substituted at on

and the IH@? gostheineers, the tenms iaeH” sm:ibgies mndtidysliaaryd gsaps,keegl, tricyclic,

L I N T e

benzcﬂ]ﬂgbbhbﬁﬁg)ﬂﬂ‘efh@fbylbdmz{yplﬁﬁylbq&ﬁnbﬁﬁeﬁ 1soq{11|ﬁMhﬁéi mBeR¥lline, indole,
I kyI am nocar b ny ar al kyl am nocar bon

benz pazaalpxp@g eningghiipe. Eﬁg,qe@@flkg@mps having
heterMGh &M @ 'hﬁg @%{lct lrﬁsnﬂg& B ‘féﬁ(e}d to%% o@é}:g@é&%{}éﬁs”, “heterocycles,”

am nocar bonyl , t"hi ocar bony
“hetelpﬂaudﬁ’rm]’i‘émteroammap:h? nEhoaromatio cing@an he sdﬁsﬂﬁit&ﬁ%\t@e or more ring
...al kyl.am Lal I
posﬁl?ﬁ&r tﬁ%}ﬁ%}ﬁbg’cﬁen&% ?Géﬁtilﬁ%fya(h%g‘%rag é‘@r%%p& ag]alogen hydroxyl alkoxy,
alkylcﬂkmﬂymrybwwammxyﬁd%@@meﬂwbﬁfﬂa&q Fﬂb\k& Sbxylate,
ur ei do), am dino, imno, “sul fhydryl, yl'th
alkylc@rlgqnfyh.a&ylmwm@@eab@wkwdkﬁlanmcamg alécbmammotzaubpnyl alkylcarbonyl,

arylc%?%r{_y{f,%&lﬁ%g%# {'x}ﬂnﬁgé{l cl)csawaénlyﬁ] %ﬁﬂoﬁ(g{:aersé%gr} oa?rg}JInocarbonyl

alkylthiolcgﬂbanyl phazphaté] phoSpidhito, pl[osbﬁlh@tboéyaﬂﬁvdm@lo '(Hicﬁfdi’ng alkylamino,
r.oups can al so be fﬂsed or bridged_ w

dlalaaafrl?iwgr laiing, digylamioy and @ Ylla%%mWﬁ) @ﬁygiamqq@mclaqhnmu c

138 g0 RBP4 I, i
alkylthios attylthia, Sdoibqxiykd, csulcﬁatcm p&ytau&irg@muﬁ"onato | smifginby R Bﬁifonam1do

nitro, Pnﬁuoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or heteroaromatic
moiety. Aryl groups can also be fused or bridged with alicyclic or heterocyclic rings which are

not aromatic so as to form a multicyclic system (e.g., tetralin, methylenedioxyphenyl).

[0043] “Alkenyl” includes unsaturated aliphatic groups analogous in length and possible

substitution to the alkyls described above, but that contain at least one double bond. For
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substitution to the al kyls descri bed above, but that
contain at |east one doubl e bond. Forexanple, the term
w0 adok@ssghs | ncl udes straight-chain al kenyl gr oP@QBEUS2006/043140
(e.qg., ethenyl, propenyl, butenyl, pentenyl, hexenyl,
hept enyl , octenyl, nonenyl, decenyl), branched-chain
examplek theytbroy Fallsgry]” inyhlﬂ@%\f’otta@wchéie-a&enyhgﬂoumdeigc,)eﬂgmu psopenyl,

bt oY SR LB T RSP g ERARFRthin tkenyt group,
cycloalkepfli(k.gt, %@ic}?dﬁ“e elukeyd., @b%ﬁﬁ)eném dyauﬁén@é\iykw&clehexenyl

cycl oal kenyl stituted al gr oups.
cyclohgptrsygycl qqqf@@lmléralkﬁ@tr aﬂ@gylaﬁuk@ﬁytedgy@igpikemm |gcqups and cycloalkyl or

t
N T
whicle ictualie oxggdg ditroeeh, sl far Qt}fmslg’mrom‘mmns ﬁdfplatuirﬁg”mf@&ﬂ more hydrocarbon

backq(é{lllg Icg@ghg gﬂ%ce(tg{nge%(g?nsl Sé éoﬁ?r;@ \gfaép] g? éqqg&w%tc%gwenyl group has
six orf @%epée&'ﬂ&h %nﬁ Baig backbbllfee égrs &,-6Y %r%ﬁ’hf@ﬁm’}t] airf) r@ L@ffopﬁ%.nched

have fromthree to ei ght carbon atons
chaingt Lﬂf@W&ﬂeeCyCé@ﬂﬂka groppehay hivte/fréravret ftQ/@gbﬂ'casbon atoms in their ring
r ructure., The ter « .
sroctifl AR DO il Bitle Bt Grprigne e Taieie a g om “Ca-C
inclucﬁs@ﬂ&ny[ £0454 coﬂwmhglt\m) toaik @abn afngd 1 ncludes both
‘unsubstituted al kenyl s" and "substituted al kenyl s",

[0044) he | attiRrie@h “NREST 5185 ﬁlﬁ:ﬁld&@b&h k‘ﬁﬂéﬂbsﬁ‘ﬂﬁte@a‘ll@eﬁyﬁa%@ Ssubstituted
substituents reEIaC|ng a hydrogen on one or noie

alkenylsdirthe tatlsbafl whichsefaes te a}kb@ﬁ naeieties hagingrsubstiueits replacing a hydrogen

on ong %P n{orllg hﬁcﬁirﬁ%arte)(gn)lg b'fc;@% X )?{/tfo A ag%{rﬁlfl §g°ﬁ€%‘}l.’§ﬁ%8§3¥}n Xan include, for

examp]reydtlkjalr groupyd, @bkyny@r&msyh‘e%mm’l{}@h%’xyl alkylcarbonyloxy, arylcarbonyloxy,
car bony Io;}iyw car boxyl at e, aI kyl carb on
B

alkoxxw{v %hwylw@lc ﬂ8¥b&ﬁ§hoxylﬁfﬁ ﬁ abyléarbonyl,
alkox%eﬁ%ﬁ"}m ‘ﬁ@% Q&Wl,’agfy&%@ﬁﬁ{:ﬁg% & g%lﬂocar%onxl alkylthlocarbonyl

t'hi oc
alkoxph @hpﬂpha’a:t phosphamtn, phoiphinatd, nyzeinmd amgloadnhqhhaﬁg ml(kylarmno,
m no,

dialkyj%\r%ﬂ%gl?rs/ aghﬁ%ﬁo‘i %p%,rﬁnﬂ &H{y?qr% arri oécy?e{]rgino (including

alkylcaktotl eaiiBe) rﬁt&l@&?bﬁﬁ?ylalﬁﬁ%l %EQQGM' ﬁﬁ‘u‘i‘&do)c %Rﬁﬂ@ Mnir®) Quithydryl,
urei do), amdino, 1mno, sulfhydryl, alkylt

alkylth};oy 9, tlpm:q;b@tym%)pmé@tgs aﬁqylls’uéﬁlgé,, s@ﬂokgtbssnlﬂamwl sulfonamido,
nitro, ?ﬁ@cﬁﬁ%ﬁe@%ﬁcﬁfy{l@ @ég,n}g%%o Zs%?ﬁ n&lﬁgl?lél:f,ocgf&%?matlc or heteroaromatic

moietg) Kyl aryI , Or an aromatic or heteroaromatic noviety.
[0045] "Al kynyl™ includes unsaturated aliphatic groups

[0045@n al ogougkydy!’t ROEHEs @RetRASEAITIAHS BRYbE hikHlb s iP1ehB@ and possible
yl s descri bed above, but which contain at |east one

SubStlfl}t}% ta theorliyls Flgs;cnbsz@;ﬁgvg, but aYkkglhs}qntam atleast@se triple bond. For

exam%l%r 3&1%&1’0%@ uﬁe?% %X {’%{ﬁ%ﬁ&%ﬁlé%( ﬁ?ﬁ (eet heélpérﬁfgflpropynyl butynyl,
pentyoyt kmgflnyl iheptyﬁyl octylmdyﬁqnly)lyl Be@ﬁybelﬁi*aﬁﬂﬁdfbhain@’l%yl groups, and

C cI ]k I cycl oal kenyl substitute
exctof R o Bt R B st et s ncudes

alkynyl groups having oxygen, nitrogen, sulfur or phosphorous atoms replacing one or more
hydrocarbon backbone carbons. In certain embodiments, a straight chain or branched chain
alkynyl group has six or fewer carbon atoms in its backbone (e.g., C2-Cs for straight chain, C3-Ce
for branched chain). The term “C,-Cs” includes alkynyl groups containing two to six carbon

atoms.
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al kynyl groups havi ng oxygen, nitrogen, sulfur or
phosphorous atons replaci ng one or nore hydrocarbon
whamkiossses car bons. In certain enbodi ments, a SPCHUSHG6/043140
chain or branched chain al kynyl group has six or fewer
carbon atons in its backbone (e.g., C2-C6 for straight
[0046fhai n, Tm-tesn falkymd? ﬁlathemludhab@t}l “ungubstieita dlikgny8 and “substituted

alkyn {é‘; | tHg F%E?éf%&l ?trg a&%ﬁ?ﬁ@b%{lgﬁg}é Vlrilg,'%q%aﬁ%lgntg Bfipﬁacmg a hydrogen

on onemﬂt@bﬁhydmtﬂﬁo@bmwescarmtoﬁabl bstidt sibegruahtl ¥ayinslude, for
atter of _which refers to al kynyl noieties havi ng

examggbgli(yltg;gm% au%(B}’la%fPW& halegras dyeiroxaih kdcabombery, arylcarbonyloxy,

alkox?%%ﬁ%xﬁg ?:g;i;c BBV IERY, Qg{q gg@f@s al <§/H:%¥bo E%I#l@%@&h‘y%

alkoxyeaybgy], atnmhog&hmyl@kbrlmmbcarhblkﬂ dlalkblmmdh@oaybonyl alkylthiocarbonyl,

akor§ PhEFPRES B HoneGe. FERBRIE Ao Bl Gaslulng elkvlamino,

dlalky?lémmbahl@f%fﬂho &Wﬁ@r&‘am lar?ﬂhﬁﬁé)aéaﬂ?ﬁﬂ no (including

kyl am nocarbonyl di al kyl am hocar bony| ,
alkyl@rb@lwimlﬁwmmﬂvpnﬂamm garbamerd st areido)p hmscbm) naim, sulfhydryl,

alkyltg Wmﬁfﬁgcag W‘%‘?ﬁ%ﬂmﬂ% (ai ly?ﬁugfgﬁyﬁ,gsu?ilgﬂ%to sulpamoyl sulfonamido,

nitro aﬂlﬂwdram}tﬂamclyaﬁo, agidy) lwﬁ@rlﬁ@c(ylﬂﬂkjddtym,g)r an aromatic or heteroaromatic
._al kyl carbonyl am no, aryl carbonyl am no, carbanoyl and
moletyy oi do), am dino, inino, sulfhydryl, alkylthio,

aryl thi o, thiocar boxyl ate, sulfates, alkylsulfi nly
00473 f ondindessdhy ambsyIof carbprsin athensise mpecileed, “lower alkyl” includes an

alkyl gf E/)l éécﬁe?ﬁ@él Bi¥dve, Bﬁ(tq{égrtnlg%ngfg e {25 LET RGNS tré(ijgramy fé?]g} one to six,

, or an’aromatfc or oar oral
carbof 03 fn 1ﬂnbmkbonehﬁrumn‘hefLw;ffer(aH{dﬁyl’l’SandS‘ldeiQHWn§B’ have chain lengths
£ £ eci 3 govver al kyl" includes an al kyl group, as
0 Oﬁg?al’“ﬁ”’d HEFBON BGMSH ay i ng fromone to ten, nore
r ef erably fromone to six, carbonatons inits
[0048E ackbonécgy’ rlﬁ‘éltl@ﬁsé’ompﬁlw@andl%ﬁtws 'whigle containdhe acyl radical (CH;CO-

ors SUSHEN el o SR o e

hydrogen abms sreveplziced by fc&leﬂample alkyll groayh, akdyny1@ridegs; halogns,chydroxyl,

s Bl RS Ry s oo

alk wa%h L 8E)18bd i, AXATeABony! d¥ino B8RS, al
Y hal o%eﬁ? h droxyl, al kmllcar bloﬁ Ioé@,q aaryFeAar bony 5<y,

dlalkmlkl@ﬁwbmbdr@lkﬂﬂyocaabWbﬁy@aybphqﬂpbw, plosphaneid, ghesphinato, cyano,
ammo Mﬁcﬁﬁl Eﬁ) Rfélmlno q\@{%}glr bﬁqéygf'y al. kox(}/ a%%rr]lg dnd alkylarylamino),

noca

acylaldinal (mchﬁiilﬁg’lﬂkﬁlbmﬁﬁjzlamﬁid( Hﬂylcf&tlﬂﬁ@IahﬁﬂU | cartRinte3X Yhd ureido), amidino,
phosphi nat o, cyano, am no

iminog ﬁ@ﬁ&l@kﬁ{' i %gﬁﬁgéghl@%bwl% w&atea,rglksdmlﬁnyl sulfonato,
sulfan%ﬂréﬁlf@f{%ﬂﬂo ARd 8 Mkﬁ#&igﬂ%j@% » azido) Ih@tré} &ﬁ ﬁiyg ngr an

al’Kyl car bonyl am ho ‘am no,
aromatic ®r Hefproasmationmpiety.

[0049] “Acylamino” includes moieties wherein an acyl moiety is bonded to an amino
group. For example, the term includes alkylcarbonylamino, arylcarbonylamino, carbamoyl and

ureido groups.
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i mno, sulfhydryl, alkylthio, arylthio,

t hi ocarboxyl ate, sulfates, al kylsulfinyl, sulfonato,
wao7asssys , sul fonam do, nitro, trifl uoromet hyPCT/U§EN@O)43140

azi do, heterocyclyl, alkylaryl, or an aromatic or

het eroaromatic noiety. [0049] "Acyl am no" includes

[005Qpi et i eAlkproralliyh”, “ﬁlkéflﬁ}'fllnmlndt’ gnd ‘éthtmﬂ@walky)l”amladn alloyl groups, as

descrffedBa Mg AR EmolydS ok PRI ot pigmpgpplacipgrone or more
hydrwaﬂjoddaagkbbhieﬁal[b@ﬂaﬁims @Jgk @xy@drkitrogen af kothaatoaeal kyl "
and "thioal koxyal kyl " i ncl ude al kyl" groups, as

[oosHescr i bEg B8R vAkoXy iaBuliey subgituled Ghd d8suBXYRI alkyl, alkenyl, and
nitrogen or sulfur atoms replacing one or nore

alkyny) eroypaedyetentz diaked o anaeygen ato Xaénlées Of@klygfefrgroups include

T T ap—

alkoﬂl’gio@shyﬂydle lgalog@ated@l/lab@ Rtdups] ThE elkokp gfstp® ¥MPBNsubstituted with
gi Eﬁﬁ of ~al koxy groups include nethox¥
gfouIé%SH gsa %walogﬁwyéwyl slevdsagbonylexyp aplagibpnyloxy,
t
B L A S e S ST
alkoygg@bomylmmnowrbmy@;aihﬁ&nwcarbasyladlhkbuyiahnm@dakbmwl,,alkylﬂﬁocarbonyl,

ko e aien B P B VR B Fi (AL Do gl s
dialkkiio; aryaninb, diadyYdiab bﬁfd}é.'lkyl@flyiﬁﬁﬁﬁ@aﬁé%@ﬂﬂino (including

an1nocarbony| alkylan1nocarbony
alkylearbonylaming riszlertbenyleming, kgbempYradorigo), amiidingyimino, sulthydryl,

alkylwm ﬁ'thlgpagﬁmﬁ@tsﬁlf tfgg%tlg}hélpﬁéﬁ su?f?f)n? 8n§1.ﬁf§moyl sulfonamido,

nitro drlﬂugﬂomasthyd; cyanmj aaidbyh@embﬂhylnﬂkyla@tlydr&ﬁl aemtid\6d HetHrbdomatic
al k cap [#g?m no, I car bonyl am no, carbanoyl and

moietlgsy; gen ?%SH tedﬂkqwﬂ?%s 1n<§}1qi® Ibithatg not limited to,
ﬂuor@iﬁé%h&)@ @hﬂdo?éxﬁ@tﬁ&?}p )Eﬂﬂ@(;rs eﬁ"lH%‘(r{r,?%ﬁﬁgﬂ@ﬂ??@,sdf&ﬁbﬁ}ﬂethoxy, and

forato, sulfanoyl, sulfona
trlchlt)lromeltmb'orret hyl, cyano, azido, heterocyclyl,
al kylaryl, or an aromatic or heteroaronatic noieties.

[0052Fx anpl é!ﬁleaérntsaﬂle‘@myslyﬂismﬂ ‘heteautyelik goypyimelids cldsed HAE structures,

re not ed to, uoy onmet hoxy
€8 ’gl%? |1§e Pbﬁetlof# ﬁ’f"Wdf Pl%ﬂ%‘h‘é% e 0@ﬁ|05m%¥1ﬁ65@9t0m8 Heterocyclyl

groupﬁlcﬁﬁ‘ b@Eﬁﬁ%ﬁeﬂQ%Xlnsaﬁﬁk‘Ateﬁrdng%c% )ﬂ}he bze ﬂﬁ_@l‘rin dg1per1d1ne

terms "heterocyclyl” or "heterocyc group” ‘1nc
Plpef@lmsmémhphge,é@qtmmwms Sueh gs @etldmoﬂe@ and pyrralidihones, sultams,

h inclu
sl TEPGL k" DRao B b e RGO o sosgpesions wit
such stibS@tubitabedesaribed AlveOs BYéaalpld hiRge) &@hﬁﬁ@l alkylcarbonyloxy,
t hi ol ane, pi peridine, piperizine, norpholine,
arylcqu%ItYéW@Ysa kpxyqaghesny e harloxsoasbenyileron earbaxyate, alkylcarbonyl,

R s G T RN
phosphositd, icpm®, amito (1nclud1ng alkylamino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and
ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato,
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, or an aromatic or

heteroaromatic moiety.

-10 -
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such substituents as descri bed above, as for exanpl e,
hal ogen, hydroxyl, al kyl carbonyl oxy, aryl carbonyl oxy,
wa@bdanysses bonyl oxy, aryl oxycarbonyl oxy, car boxptBUS2006/043140
al kyl car bonyl , al koxycarbonyl, am nocar bonyl
al kyl t hi ocarbonyl, al koxyl, phosphate, phosphonat o,
[0053hosphi R term ¢ rboa]ray “thieesirbakiyR anchiideg lcampoands and moieties

. di vl amno, i np, di | am d
Whl"g :celgl}%raﬁ%%%ncgﬁfxgéé%{ﬂvgﬁia ﬁig)hﬁ%ry?gﬁg] Eﬂn% aulﬁﬂ atom.
ousf, K SRS, A9 LN SOOI A BT 8 e

bondad 30 il differeli QERIOANNE BF Botefortchl or efathHIENAL form includes
sul fanoyl , sul fonam do, nitro, trifluoronethyl, cyano,

“alkoxypligsl” vitehereary t a0 alkyh alkanyly erelkiny groupevealoattobarded to an oxygen
atom%ﬁf?ﬁ %cbgﬁéﬁﬂ l;rdﬁgectl i otﬁé?'a rgrk%%ﬁyl or "t .h' ocar boxy
i ncl udes conpounds and noi et i'e ich contain a carbon
onnect-gd Wi th doubl e bond to a sulfyr ato 054]
[Oosﬁh ete r’ﬁ%e"tginﬁ eerS?er i Htcﬁff%(g SOBRYRSS ﬁ!&@ nﬁ’ﬂé{’r’?ﬁi ‘EEe fagarbon or a
heter6£t6indion@ b £XYGe8n BRANRHAIchAs byieditd fiRI@onARRALAYOEBup. The

or heteroatonms. For exanple, the termincludes
term etqro iapidey plkoxyrarioxy ereuns speh asmethryycarbonyk gihoxyearbonyl,

e m
pronGh 4B O6RU8 AT L NAIRIE CR. DTSR ot v
are a§ QIb6Y abbve. t erm "ester” i ncl udes conpounds and
noi eti es which contain a carbon or a heteroat om bound

[0056]o an OXiegerm Ahivetheli Gibludss Eanprmds Bnd MBictias RARThQonfin a sulfur
arbonyl group. The term "ester" includes . )

atom EPPR&NB Ave g;fgera}t(gg@gn% dpterpatorpy. nigsamplesditioethers include, but are not

. . . C X V., : »

11m1té?f@%ﬁ%ﬁlﬁgﬂ}’ﬁﬁhﬂfaﬂ&ﬁﬂéh%ﬂ%ﬁ%}qal%@. %@&Q‘Rﬂa%llﬁt{/ur?ﬁ}kyls include

pent oxycar bonyl, etc. enyl, or
compgrndisitlaamalkyl, dkknyledr dkpyé grqupdmtfleditoem subfurmatom which is bonded to

an sl P, i, v 5 DR GRReo ae Bl oA By IE i fo compounds
or mAEtiREHIRFIALS Ay, Enéﬂfﬂ 85alRinyl Igrgﬁi B8b2dddn6 |alég§u1|' QHﬁua\?f]}aich is

are not limted to al kthioalky al kt hi oal kenyl s,
covalgntky bengad ky/analkynyfigeouper m " al kt hi oal kyl s" i ncl ude
conpounds wth an al kyl, al kenyl, or al kynyl group
[005Honded The terms HydurxyZtoo (thydroxyl” iscliotes genps ovithranalO&y br -O” .
group. Simlarly, the term "al kt hi oal kenyl s" and
[0058]al kt hiTteltkymnHadogen? ireludes flaoriig bhAsiRine) chi®ire) icidne, etc. The term
rein,an al | ken or. al ky group i s bonded

“Perh?@%snaé?ﬂ”faﬂlefaﬁ% %ﬁ’fwﬁ iR ﬂ?&l&'étz Sihsreinl iﬂ%@ﬁa&s&r@ #ephaced by halogen

atom#@l kKynyl group. [0057] The term "hydroxy" or "hydroxyl"
i ncludes groups with an -OH or -O . [0058] The term

bl L9 d : : .
[0059i] 03_ 09 &Rt HEHHIGR IdeY Qgﬁoafl agg glngg#gl(tj ofhB! QG4 Q?rbi)/n or hydrogen.

ine, etc. The term gener al'l

Exampéfserf Setematominelnge nitwgen,roxgken, Byldnagdphospherusepl aced
by hal ogen
[0060] It will be noted that the structure of some of the compounds of the invention

includes asymmetric carbon atoms. It is to be understood accordingly that the isomers arising
from such asymmetry (e.g., all enantiomers and diastereomers) are included within the scope of
the invention, unless indicated otherwise. Such isomers can be obtained in substantially pure
form by classical separation techniques and by stereochemically controlled synthesis.

Furthermore, the structures and other compounds and moieties discussed in this application also
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atons. [0059] "Heteroatom' includes atons of any
el ement ot her than carbon or hydrogen. Exanples of
whedoenssgddns | ncl ude nitrogen, oxygen, sulfur BOMUS2006/043140

phosphorus. [0060] It will be noted that the structure

.. of some of the conpounds of the invention includes

include glirtautomers &@rd@@n&m can inciude eithdssha Brder&geauetry, where

a n%& rdlngly that the isonmers arising fromsuch

PP nnetry (e.g., all enantioners and dlastereoners)

re ingl d wwthin the sgo of ti unl ess
10068}G; ¢t SranrRidntaEP LR Ty L Bh e indh ofa s-HT
modi &8s bAMb idlehioPatdeat 1M Beofll a5 GRpard §P@§@Eifﬁr{reatment regimen
technlquesh%&e ﬁ%nstereochemcally control
1

intendghtornseyide t ahwiftect from the earagtionesd ﬂmd ﬂmrawutlc agents. The
v AR B0 CoBU e 57 B D o BB e

phanﬁ&doﬂg?ﬂaxﬁh @ofactio resnlgiag it the dohfbilfatlaﬁ l@f ﬂﬁfapatl@c adedfo 1]
nblnaglon herapy" (or ."c her ap i ncl udes the
Admigisragion of hepe er@Petglczﬁgﬁﬁ%a@m twrb ptCﬁBy ISfpEed @ over a defined

1
time ?é}%cfta(?rx%ﬁna?l ?%18? r?g gfb?ifn‘s? (ei%%etg' wékks H%e!ng gﬁ @ge éo}ﬁlﬁnat}on selected).
“Coné:fma;mm therapy’ ’tlh&y, bot mterafb}y ig hoit, h&sreleﬂ h@emompasa:tha gémimstrauon of
o The ﬁ{'ct:h ef f ect of tgﬁ ﬁonb i nation. i ncl udes, %‘
o qF g EFPPHIc ARAIS A8 OB Oh SHABIOFOBALPIRY SefymEm Dat
incid&RaIREAMPRbHBEY debulDinf the BbhBRIat SRTU MRS pl‘é’ébn@ fnvention. “Combination
t herapeutic agents. Admi nistration of these

therapReis dended do abrace afminigration et ithase therapentic sgents in arseieattial
mann 246 B I AR REA 0o HBALL oL By, o et o
admisietrmﬁmf)thesé Gomdpentic hgentd, e aelpyst twayf theuhergsuneic apdis,iig a

i ntended to encoppass e ad nistration of two

substefelfs SEGHAnE HE B w&ﬁnﬂéﬂzﬁ gt igngays pepnigation can be
accorifIRBed !By lE%B?Je 2 aa@irhlﬁl hﬂg 'ﬂ)c‘n%te@ﬁﬁ A0 Eshié lﬁ@fhﬁ a fixed ratio

arbitrari int |nat|ons of the presert
of ea¢hntherapewiv. agéﬂmrbn natlm}nin, singde agpgules $ori aatleofiihe thepapeutic agents.
enbrace adm ni stration of these therapeutic agents in
[0062] sequeSeguedtiatransubstantidibt siins]tandoas edminésmation beeapehdraeutic agent
as

agent adm nistered at, a different tinme, as well
can bg geried By 2Y pRPTORAH B IREidige by 1ot ggg%ﬁ 40, a5ql gtes, intravenous
routed, 8ARAmbMRlaP foukdiCarld BERP %&ﬁlcﬁﬁﬁf&@h 0@ membrane tissues. The
substantlally si mul t aneous manner. ~Substantial |y

therapguiiglageire carsbesatiministorediby the semn ropage ac by differait eatjtes. dror example a

L TR Tor e T O——

whileGthe bthefitbletdpphie: ag‘éhfs W ehecansbih@fon My Bd&dmiafstdrétBorally. Alternatively,
t herapeuti c agents. [0062] Sequential or substantially

for exgmpl. el ibesareubg AT DA% DR @ﬁmaﬂsté@équlwérr@éiéh@mnelagea@pnts may be
admngxgt%r t}ﬁﬁrm %18\35 1 %ecﬁ&){ éb:%lll@etlﬁv{ %’ht the ltlﬁ:?éq%g{l@ ggents are

ora raven
administered is not narrowly critical. “Combmatlon therapy” also can embrace the
administration of the therapeutic agents as described above in further combination with other

biologically active ingredients and non-drug therapies (e.g., surgery or radiation treatment.)

[0063] Where the combination therapy further comprises a non-drug treatment, the non-
drug treatment may be conducted at any suitable time so long as a beneficial effect from the co-

action of the combination of the therapeutic agents and non-drug treatment is achieved. For
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routes, intramuscular routes, and direct absorption
t hrough mucous nenbrane tissues. The therapeutic
wa@g@nnsssean be admi ni stered by the sanme route BCT/DF2006/043140
different routes. For exanple, a first therapeutic
agent of the conbination sel ected may be adm ni stered
examnfﬁ, inanpaemsiatuenses thecheneficiakffest iststillarhieved Wherathe nbi-crug treatment

. Q m ni stered ora
s b

f combi nat i.on..may -he ad | 1y.
oy oy =B hutR b PR, APbe eebis 8w Higays or even
weekbe adm ni stered orally or all therapeutic agents may
be adm ni stered by intravenous injection. The sequence
[0064]n Whi CAl tdiforlib BFRPEUks uGe PRGBS eRErS 14l Blolp Sh g‘aﬁvely charged at
.not narrowy critical. "Conbination therapy" also can
physialegicabpHt Reelamed anienie grdups insludernarionplasp eulfite, salfemtts sulfinate,

hbe ' urther, copbi nati gn w th, ot her .
st BREEANe ChABRNE D AR SRRAAT Sl e ncion
equivilenty.thersof: @upctivnal @givalldrtd? dffa@RiniEgtoups 4r0 A&dehe iRlude

. . the conbination therapy further conprises a non-drug11 )
bioisqsfate f8ntPIOIRETRN G PR BHE BOHP. Ragisasieressgopass beth classical
ios e A AR TRy A B0 RERBHER, ORLEE) A clssc
bioiscsteaes are knelwn dmthe actgsdes e gt, Blmerniamn, ReBi EheOrganir Exanisirg of Drug

.in ropri.ate, cases, the beneficial effe is still
Desidy P h8 et A e B e i he: Gty Cobar 19729). A
partichRIFE eekefre @ Bhibhie ) BhehfRkyRfk, of the therapeutic
agents, perhaps by days or even weeks. [0064] An

0065} ani oNiTheGé ¢ er ey : .
0068, 7 e e B AL LA Psructres o
whichrgngfasmperg o thegrivms gy thapisgiinal eldaentarthatidnataehons firfextiaple,

. | fonate. sulfmate sulfamate, tetrazol hosphat e,
nitrogkl (A8 o SR er 1 P R b s B REaIed i
heterdeytcld g10088 siRl Wk Ytr6latafd ek 68 haveldtahfidd@kacter. They include fused
. equival ents" of anionic groups are intended to i ncS(.ude
ring sypefpes shedy assquioliie angiispayiseting. eQthst exaneplenefhpieaeeyclic groups
. r.oun:.. RiQi e t | assica
el B AR 8 SOERTBR R R A ARl one oo
constllg@eu_t stostseritlg fﬁlqaxdahl:xpleeahslo g6, a:slsbveﬁztlkjall,’ld lovest-aldea$ls b ¢@ber alkoxy, a
oi, sost er es nown in the art ee, e.g.,
lower &bl lowe: allglareing. efayimialk SRS yfisp. 9O CH -ON, or the
like. and Drug Action, Academi c Press, Inc.: San D ego,
Calif., 1992, pp. 19-23). A particularly preferred

00668N1 ONi ¢ . )

[ flh eter ogg{ ildgdégo:fgg%ﬁﬁlé%?ﬁ%lg% geen(f[r %g’ql?e]n%ggg?eﬁlgltrg% e nt or
prophylanig of tgesitdintesttnal diswideshcardievascul® disonfers dvd @U®EBoidRrs. They are

the.cting i.s an el enent. of her than carbon, for exanple .
of potipli GEtst 1B A SAIGHE A PO Aoy BRI G B erahe diarhea
aspeclR@f $BS UreattReke QomipBaisHl sikatle aRitinN6f SEACH il g&’tﬁﬁotility via
. such_as pyrrole and furan can hdve aromatic character.
actlvaqrwéy_f PeneBIronss dd apinmd nyxdelsaxf B8 sthisueh basonueniekly mecasured as a
reductgdr}g%f pt§<9 fHts B J:léf&%’tiorg Ii“ﬁéy & %ﬁ%l 0%%096];1ﬁa el}sg i the %rlela’gment of urinary

incontinence which is often associated with IBS. They may also be of potential use in other

gastrointestinal disorders, such as those associated with upper gut motility, and as anti-emetics.
In particular, they are of potential use in the treatment of the nausea and gastric symptoms of
gastroesophageal reflux disease and dyspepsia. Anti-emetic activity is determined in known

animal models of cytotoxic-agent/radiation induced emesis.
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i nclude pyridine and purine. Heterocyclic groups can
al so be substituted at one or nore constituent atons
wowdaoh/osfses exanpl e, a hal ogen, a | ower al kyl, BCT/O8E06/043140
al kenyl, a | ower al koxy, a |lower alkylthio, a |ower
al kyl am no, a |ower alkylcarboxyl, a nitro, a
[0067y dr oxythe compmundsnf the inventgon mu%the pthesphar@englogicaldy adftive agent
nvent | be used. i.n the treatment .
may BORIIRR 0% BRlen BRI dhclal v A o e iRANGR T wil e

appreciatedi thatagloan wsingla sanbiasttorcdfdhéINSesti G0 Edompoh@ ¥f & 8nvention and
interest in the treatnent of irritable

f otential.|51 . . .
the oy ArEgRIP Gl oS aer mserheiit diesPimernbatmageptiely acceptable carier
and tRISREL RinBhistdBR sinfrltandJAESE T‘fm@fﬁ%g '?)\g};"‘iré Qéap%&ﬁ% gﬁelﬁgnﬁg%4tfcgycmiers

of 5-HT to stinulate gut "noti
such aygaawetianeliprahdosapen famis vdlichnard édken sfmilBSeoushy. STixa@rh e

“ j I asured as .a reduction of the rate of
comGRPED: SR S R LSyt POk v ot dosee
formd arelaireredrhinddterdd isE@feMtidlicont i nence which is often

associated with IBS. They may al so be of potential use

[0068]n ot h@he%ﬁiﬂoﬁhdl‘st &t5thé ﬂﬁ%ntﬂilrﬁﬁfijﬁ)t%raﬁmiﬁi'sﬁgkgatﬁ phfl@RE (animals and

i upper gut noti y, and

associated wi't
humagg)tip neerbef sush trentnpat tni dashges that vell parddobptimalghtinadceutiel efficacy.

o] ; t pof the. nausea and gastric s t.ons  of
i EAESTUIEIE s P50 A oAb sPATBLETS ery o
patierfitd patiig o oMgtwitti thy pagicdRE E6MHASM drRokPO¥MoABLIEBLY, but also with

nodel s of, cytotoxic-agent/radiation induced
the roujentiadminigizaiiony the negp of the sorditiom being itsnted. ghe agriartdhendition of the

i AL T T A —

factors which thosebkilded iarthe art will kdcofreiza prithethe ap@dptifadovdae Riltimately being
at th Lé%l nqgiﬁa ﬁﬂrnbdaiﬁ{]ahi %n of, the invention, the conmpound of
CEHREIIRY Qh teteaiRpt PhEsigEher phar macol ogi cal |y acti ve
gent y be in the same pharnmaceutically acceptable

(0069 ar 1§ e ATLARRTAIR-HosREe Koigh il ecBeraly BF Abot AHIELE [59 mg per kg patient

body %8 ! - | C Lriers. syc

ods TORN A0 8y SR NI S B S i, by, e

dosaggleve] wilhboalmiug 0.0THe abeut 25 gk peratalypmivrd prefdisbly BRHRI0DS to about
e wher ounds are provjded in

25 e bt oS B SRl A SRR OB 1 FR GGt isorder of the centra
. ; ) .
nervoS£GMRATL, iaabltyble HQ%%@ 11%v-5hﬁ aBORRPBINAS 19 mé/ﬁg ggpia‘éf%fﬁg}al?lx about

magbe adm ni ster ) Fatl ents (ani nal
0.005 e angdke Bearclay: anskaspesiallyi aboub@ A éx 1 migdke pérldaypTbe campounds may be

- opt] Lgal_efficacy. i1 be
acmiRce 50 aPOEERGE Yk UmSlpet SE Pretpibionge 8 pricapy day.

articuyl applicati i1l vary frompatient taq . .
0070 ) B SSBl B s SBE Spvemion i
for use DY Stdatéht SAlI8GEEALt oAKE with §R ﬂéﬁﬁdﬁlatrgﬁrdb@{iﬁcg #eomposition

adm ni stration, the nature of the condition belng
selectgqd B alsg withhie agete g admviiiatipo ihohatuitee fithe ¢@dition being treated, and
th ' ' . ral, diets then bei

e ag? gﬁf%ﬁvrvfedgf%xy@ﬂ% 5%%@?,21}]1? ,ng ﬁgﬁlg)%ﬁlg?)e 2 the diS e Q%he attendant
physician.
[0071] The compositions and combination therapies of the invention may be
administered in combination with a variety of pharmaceutical excipients, including stabilizing

agents, carriers and/or encapsulation formulations as described herein.
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factors which those skilled in the art will recogni ze,
Wi th the appropriate dosage ultinmately being at the
wale@ansssndn of the attendant physician. [ 0069] PANUS2006/043140
appropriate dosage level will generally be about 0.001
to 50 ng per kg patient body wei ght per day, which may
[007He adniAqusous thnpcpsiB'd)rmgjf ehe(mesmt inivphtiDndImmrise an effective amount of
Pr ef er.ab t he .dos Wi | | out
the oGBEEISB Mg RYTHER. Gy sF Pty peti cghbscppable carier
or aqaéd imeduri/ kg per day. For exanple, in the treatnent
or prevention of a disorder of the central nervous

[0073~]yst em“Pﬁaﬁﬁ'&c‘éﬁ@é %%ﬁ%dc@l‘b@icaﬂ? a Bféble 119(9\]‘(& d RokBular entities
g per pre erably about 0. 005 g per
and CQH}POSIEWGS féé&%@@lﬁr gdueb endere] allegic qr@ﬂkag up‘exwadéyeacfﬁmwhen
0

admlﬁg{épe%l{ n¥al 21?1%‘})%% I%%/ g}%)ﬁg%rla&? t%aﬂgacﬁgpcﬂlgfcceptéble carrier”

1nclu{1&ch?1§>]andl bll \sbllvbnib edigppsies hatRdcdafiags, higbamiaN indAntifigal agents,
und of the invention required for use in any

lsofOEHP éﬂg ARSerPton) delaying agssts agd the Mo Thetise phpuchanedia and agents for
[ u
phar AT B Y ARSI ORI LS o BB Sl sl gomventional
medid er aggnt lseJanmpatlbfedwitln dle&gav@mgredmmdiltsnﬂa iofhettherapeutic compositions
ultimately be at the discretion of
is co ﬂ&P@F@Fe ﬂlﬁmﬁﬂ 3 85T m%f&%}%tf cathlse BrihseTRorRd ndp the
conq@gﬁbhpatlon therapies of the invention may be
adm ni stered in conbination with a variety of

[0074)har Maqgyhigah aﬁfﬁ‘fﬁ@l‘/t&fb"ns rebd1&i g'sﬁ&ulﬁ?@&%‘t L eﬁ%lﬁfg Rgrogemcny,

agents, carriers and psu atlon
generdbsafety brdiptmdiyetandpoid hﬁ}eq&qa@ by FDdoOffiei dfiRinkgifs standards.
present invention conprise an effective anmount of the
[00750 rrp ourkte cofnptobxﬂohm wedhtdnsinattbngherbpiesodthe dﬁ\&mﬁbﬁ &dll tHen generally

ceut i c ccept abl e car rier or, agque
be f%lﬁ ﬂ?ﬁ frﬁ?%lp bR el foypgpteq ﬁ%lﬁ@eavwadm jnfravenous,
intrarAeC8RL, %Qb(ﬁltaﬂeﬁﬁé YRR 18Rb5H, Lﬁr%(/er?ﬂﬁﬂa rfSné thutes. 'Jl‘he reparatlon of an
conposi tions that do not produce a dI\l/erse rp
aque@is compesitiomthaheerdaine acoinpositivrest thel irventidreonah dative nomponent or

im0 o e FSPERIR o ERE PSS Ty

such Gbrﬁpﬁ[tﬁin@ RanVBélpRpatedab iinjetabléN bitlRAGE ﬁﬁhﬁ'soﬁfﬁi@ns or suspensions; solid
ant| f ungal agents, isotonic and absorption del ayi

forms;gyitable forsinge nremase sofRions e seipentiens ypedithe @ddanggfgm kquid prior to
mjecécgfcam?gorﬂggﬁgﬁar&@'ana d piéi ﬁatpo%g SREAT, bE MBI OVN 1N

nso conventi onal” nedi a or

N

solutiShP@ dsprRiiGisy f(&ﬁtulatﬁ)nb ﬁlﬂﬂlﬁiﬂm $¥58mé€ i1, i@ diFor aqueous propylene
[ ncorPor ated into the corrp05| tions.
glycol; and sterile powders for the extemporaneous preparation of sterile injectable solutions or

dispersions. In all cases the form must be sterile and must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage and must

be preserved against the contaminating action of microorganisms, such as bacteria and fungi.

[0077] Solutions of active compounds as free base or pharmacologically acceptable salts
can be prepared in water suitably mixed with a surfactant, such as hydroxypropyleellulose.

Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof
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[0074] For human adm ni stration, preparations should
nmeet sterility, pyrogenicity, general safety and
w@eooryssst andards as required by FDA O fice of PCT/US2006/043140
Bi ol ogi es standards. [0075] The conpositions and
conbi nation_therapies of the invention will then
and ip effer Hndsr aséinpigroentlisiongiof erage prchussy tiescataparkiensaitain a

tion via the intravenous,
prese?va?wgﬁ% U}’Ht%e g‘lﬂ)g’% %%Jécgﬁ ZEHPF-al esional , or even
ntrapepi t.one utes. .The epar.ati on f an aqueous
[007éclorrp03| fiegape ﬁ%f’ ]@Wﬁzq}gglgal H%S%‘?‘?‘il ‘?pfeﬁ%“t trvention will
generlally eoinpfse B effRIAE hin¥ EntGTIROARR onlht(d) rd)@ﬂfeddo%mméﬁdn th&8py,
to those of skllllntheartlnllg of

dlSSO}Yreg\gg Aispersetmasphaamacepiirally aogeptatle rnedump tharmn@twaﬂy acceptable
medi®6r BIRRRY lﬁﬁiuc?esan'y%ﬁ%g%@v%ﬁts cﬁ%}s ?sq{:)? esefha C %1?1%30' ﬁ%ac?enal and

or suspensi ons; orns’ s
antifimgelrgentssisbtonicamd absorptm’pée‘lsylﬁgl sgdnpondtthelikel dT lé 4 oFfsuch media

a li r|or t ion can also be prepared; and
and agepts ﬁqr@% ire sy eéPé%ﬂle@S st skavayin theare Sumplementary active
ingre@ioats ¥RE 86 be ﬁlcofﬁb"rﬁ'@d fiHd Hﬁt%h@r &ttic! cein Bglﬂglllseoii{ﬁg present invention.

i nclude steril e agueous solutions or |sperS|

or mul I
[0079;q ooy ?tﬂgﬁﬂ%)allregfr?é% p}f}%rg?a%%%l 8 %haﬂﬁ oé/\ﬁa cgm%8§1t1{pﬂs will be
knowmto émsc) phskald usthp rerindight ofthe f)resérﬁ rdlch)suriaJ agpaalle, such composruons

ns .ar Isl cases the form nust
mey R R S Tk 7 Sppponso s gys sl for
solutidy¥ fin, b9 S¥pkhdion WX 1ighid pribk td‘iﬁféctl@r? 3 kAU oP@tﬂ@f sotl{c}g for oral

condi ti ons of manufacture and stor age and
admlrﬁﬁ%@@ﬁv@ﬁ'ﬁlmg silopse canselesoontinminy athen@)rlawmmnﬂ}oﬁsed including cremes,

acteria and fungi. [0077]
louongol‘la{)?ﬁo ns o’f Hﬁal?la\gj éﬁ%%

hds as free base or
har ma icall C tabl e sal can be prepared in .
L R R R e
the rem{ AN P Eﬁ/ih@ ebprebasR-soReaPRR kfﬁ{b'ils‘?ﬁﬂreaétﬁ& 1ﬁgred1ents 8umerated

repared in glycerol, |iquid polyethyl ene glyc
aboveprﬁs(rearl@ed folkovessk bynialterad stetilizationd éien@naﬂy,nthmpmmschre ppared by

1ncor;9;ratﬁ{§?ﬂ199§r\1/(gﬁ%gelﬂﬁ1?e(\i/ Eaﬁ%qﬁgr{eg@ \%’t%thtlo %P %eﬁﬁ eolgela gﬂrlglh%ontalns the

basic aepasﬂonﬁmmmm t}re requipddasthedagrodients |froﬁ9fﬁl@@§eﬁdn%i§te@fabove In the
rese nvention wll generall y conpri se

case oéﬁeg@ e 5%)5 the RyepgrpEon: He Hygaty Ie)qsolgtp@rs the preferred methods of

prepafefiBh 'aféa\;dc&ﬁ}nldi’fih glaud f&é%@é{ﬁ%&a&ﬁrﬁu E’h ol el ;Q)\qur of the active

har maceut i ca accept ab ceut i*C
ingre @b:saa@weddmond desirgshimgiedient froml askeviangly ategilafiltered solution
ol vents, dispersion nedia, coatings, antibacteri al
nd anti fungal agents, isotonic and absorption

el ayi aents and the |ike., The use of such nedia
1008150 4% o e BRPBTOR BF ot oF Py 0RGenEaIs BB HNRT fnramuscular
lnjectl‘ﬁﬁhé alk® @(Yiﬂerhﬁlafehe TR His re‘éHﬁp el Bf‘ﬁ)é/l% bi Xcﬁvent is preferred as this

gr edi ents can al so be~ I ncorporate
will rqsn pragygmm@y mpmbmetramns delivarhng mg]reemnemraumam bf e .active

compchgq(azsﬁ]g og%lé(rpi aas(r: at %g?‘ ?If ogga\r/\nnfilcegtel cal or

[0082] The use of sterile formulations, such as saline-based washes, by surgeons,

thereo

physicians or health care workers to cleanse a particular area in the operating field may also be
particularly useful. Therapeutic formulations in accordance with the present invention may also

be reconstituted in the form of mouthwashes, or in conjunction with antifungal reagents.
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known to those of skill in the art in Iight of the
present disclosure. Typically, such conpositions may
whepropared as i njectables, either as |iquid sBCT/URIING043140
or suspensions; solid forns suitable for solution in,
or suspension in, liquid prior to injection;, as
Inhalppiffprnsarg alsgrenuisioned.i dhe therapevtid foaamatipes of:thé orventen may also be
' 1 . her. form cur.r,ent |y
preper T 62 AR AL RIBERLRILaHigl B TR s Eipit h 6ions
j;nhal a d the |.ike 0080] .Ster.i].e injectabl . .
10084107t ondrBErb Bl 65on 5 inh Sy NS v chloride,
benzetiuountiforide, ¢Herobeahidl] Biimadeilnhd itk ke SRBBIRMLFRL8nclude boric
: éﬁhvent with various of the other ingredients _
acid, goftiperand @gtassiBpeicastonasy sediwm, and otassiier heyates, sedinmcnd potassium
bodhi@l &ddi ' ' LS1 QNS : e ed .
e by RRNES Pebor eI AL B0 12 RoRIBARERAP maintein
the piHagbeisiicem tlsouit pHot andsile 8] drel prefeiably betvezh abomtH Msnd PH 7.5.
basi c di spersion nmedium and the required other
[0084] ngr edi Saritableftombity Areaes LHUERIAAIRIISRONE0, ki€, gPdein, potassium
%% sterile g,ovkders for the preparation of sterjle ]
chloridg; prepYlsne lyeek, 8qdiHa chlorde.snd ke lilke spaby thaidthe sedium chloride
ivRICRPEY Bt bRRnAKR. YA ' ifhye i
eql%wt.gchni ques wni c%gywsgﬁ ﬁf&gﬁ%?ﬂ‘ﬁ?ggﬁﬁ%%a% Suitable
antioXidgnte dindstabifivers irwhyde addiut wnafate) ssdinatmetabisealdits Bbdifimothdosulfite,

. ' ile-fi i h f. 1
SRR S HE TR R SRl L N—
20, pel6%dhérass ah@ ftylbRpoR NSHEfBlAFisd it R4 drMRin

pcont enpl at ed!ocy_l n lfJ’;ohi sre arI?JI, tﬁgﬁ l]jse1 c%?agéDJI{/%%wz}\%de dextran 40,
dextrag(Q; @glatipsglgeasine hydraxyeshytledlkilase) hydresuthylpropyicetelvsd, fanolin,

i e e} Lverdng hi.gh. concentrati ons of ..
e RS 00 A0 BB AES, B i IESE R g otione,
carbokO8A}Y IcEhelostsandahe Bkeeri | e formul ati ons, such as
sal i ne- based washes, by surgeons, physicians or health

[0085¢ar e Walgoar fBrrhelatort #sabeatiOAwill BdddhinRlP&l i ﬁllsﬁher compatible with

operating field may also be particularly useful.
the doppgs @y@u?aiﬂen,fa@firm Feah sorynt as npbamereatogioally leffe¢tive. The formulations

RS I RSEPY, 930 WS SRR 6 g

r
_ conj
describedglenvtes biitrirag sdasé capsslestnd tedike@nn hlsb dBeshplobde. In this context,
.c. formulatjons of .the invention m

th t I'so. b
the ugAl Aty inefsafabt Sad YolBie of Gompepteno becimaisicrask dapands on the
host afilfd] 1@ Be bBated . CPREis8 AfhohiRk bPAS ve[cgﬂf}ﬁ%l?cg%gqhgp# {S)é gdministration

preservatives for use In suchla SO I nc
depeng enAhe judigment efthe piaditiotse aud tieqgetuliar ¢ taphiiodiyidual.
chl orobutanol, thinerosal and the |ike. Suitable
[0086buf f er &\ miiinatieolbme iof 2 acindositadicgniredth disjepsesthel Attive compounds is

typica@igt%iiig&g %@E?PE%% g]trjrgs ?&%ﬁhﬁ%ﬁé@i&n@rg %lrsg:ygysi'@mg,ob%lt l\levrcr)]uladnl()je typified by
i ROt 0S8y 48 AP P B
controél,eégi@;;eﬁmt jurthse intererals aBouexapigle; farphrgiterdl &dministration, a suitably
buffered, and if necessary, isotonic aqueous solution would be prepared and used forintravenous,
intramuscular, subcutaneous or even intraperitoneal administration. One dosage could be
dissolved in 1 ml of isotonic NaCl solution and either added to 1000 ml of hypodermolysis fluid
or injected at the proposed site of infusion, (see for example, Remington's Pharmaceutical

Sciences 15th Edition, pages 1035-1038 and 1570-1580).
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[0084] Suitable tonicity agents are dextran 40,

dextran 70, dextrose, glycerin, potassiumchloride,
w@eappbssne gl ycol , sodium chl oride, and the |iReT/US206043140

that the sodium chloride equivalent of the ophthal mc

solution is in the range 0.9 plus or mnus 0.2%
[0087]syi t abinecextain aRbesimenss.aatvesecmmaunde may ibsiiwdastersdiopatly. This is

m t hi 08 ulfit.e
contenli}ﬂac,‘tg{i'I ?@aa%gngﬂwggﬁqu?}y{ealb aﬁt oF gg\lreubeeg Agpde fegrrf?lff?ﬂt to
proteo@gsrhysdlgmlva dazymadsy Suclbanﬁpcﬂtﬂds pel c)bﬁfbhﬁﬂéted #include chemically

282 and tyl oxapol . Suitaple
desiend GOROMT P AR SRR H RS idRS) HRlobaRiie palipepoal formulations in

time rdl&@%t Eﬂ%ul?eg to g%labbﬂldaﬁéﬁﬁgg éiager anoﬁ%}{et hyl cel | ul ose,

hydr oxmet hyl pr opyl cel nethylcellulose

[0088] pet rol g ceﬂﬁ’ lcé(l? g@égﬁgﬁe LYGRLL P%@ ?éclé rva%i(ﬁ%on sah% r%lglvhhéch are

pol yV|ny pyrro one,” car oxyne 8% &
formed wib mc[r@ﬂﬁS]amtllp suchfas,rmrlbyaﬁnp:m hyﬂMhRﬂﬁuhydxstﬂw ba€ic, phosphoric,
n1n|stereg n a,mnne atL le with the dosage
sulfun? 85;1%})%]?}?%3 oréq]%plqlsno%% o% 1dsas;agetic, oxalic, tartaric, maleic,
fumariP@kBERLREL TAds Mc gﬁa{nﬁgﬁd g&ccnﬂ:‘ Ebe &gu'c{s@(tnjb%nﬁleﬂ{a%esul onic, o
easi |y adm ni st vari osage forns e

keto glamrlk:he— glyqa;eoph‘osplmmpglakﬂse-lqihbsﬁhloﬁﬂ acide afd teatkealSakeformed with
g rel ease capsules and the |ike can also be
the ﬁe%ﬁ%b%!é@mlmﬁ cepplso é’é Aesyad, frqm dncggame Pasps secheast foy example, sodium,

potassiufg E\ﬁﬂ‘lcﬁﬁ‘ﬁmaé%clﬁﬁl unﬁ%pﬁé?ﬁ% Bgm rraq% ba?ld sucl% organig bases as

adm ni stered depeh s on
isoprofiauinsetrimmahylamiref histding,eromimeamddhe Bk (Dﬂrér éamples of

ST O TSR Pt f o
such ad 868 86inpAuritisitjuaRknivéd W’%nﬁfouﬁdﬂ?'m%érélﬁm ree 'ds%ﬂ(gg,%henyl Ci-

di sperse the_active conpounds is typically util
Ce alkydor Qa%é?ypl@gllqybsand dris adadienl somrespouding teamhsion vhai adii. eSultable

e KOS Lt b0 Bkt GHAL UEABeATR.

examplesl bf menclﬁmmﬂﬁiel &g, diisade, dtorhide b &Ididd) U Eé\oahet eximfples of
exa for parenteral adni ni stration, a suitabl y
pharmagg lg@c

ceiably salts@lsedacivqe infexnp spliscsugh aedoexidest ut i on

mould be prepared and used forintravenous,
[0089] nt r arhhscarriar cas alse be anelyert cmdlsm@mn medinpesontaimipg| for example,

vaier, S, IS R, B6RS0F 8L 8L S38.4EE Bt e ol
and thedikelyysitalsie mmikyséssthérbot, andvegeribRodiigd Tile préyser PIARGSAE be
i nfusi on, (see for exanple, Rem ngton's

mamta’rﬁﬁéerf%@éaa’%l? ety 1Be P%%fe@sCOEB% Seel 25 lsﬁthlpdgé@e 10Rgenapggof the
requ1re§ %Qrti%@ Q2882 ca[tsg galsRé@mﬁ%g @g eie«FgéQ)‘}_F Eﬁ\gétasnts a’ﬁtﬁé ﬁ’r%ventlon of

onmpounds nmay I stere
the actlon of Hn‘prIOaIMmﬁUrcaa@e btomghtboht oy eargpas anabdcyt:rrae and mﬁiﬁngal

e DR GRS R e h hse Bo B0, B e 1
many ch§ts] it 6811 6B prafeableto ‘ﬁﬁﬁicﬂﬁ&ﬁoxﬁé aé@?ﬁjé ffbxe&aﬁ@)?en SSgars pr sodium

dextrorotatory peptides; and peptide and i posona
chloride.o Pralpnger @heorption of the injectable compositions can be brought about by the use in

the compositions of agents delaying absorption, for example, aluminum monostearate and

gelatin,

[0090] Sterile injectable solutions are prepared by incorporating the active compounds in

the required amount in the appropriate solvent with various of the other ingredients enumerated
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time rel ease capsules to avoi d peptidase and |ipase
degradation. [0088] Pharmaceutically acceptable salts

WO p@boss80aci d addition salts and which are forPerUS20D6I043140
i norgani ¢ acids such as, for exanple, hydrochloric,
hydrobrom c, boric, phosphorlc sul furic acids or

above, R EaHEE], Joleweikby Gltersd GﬂqubZ@@m Eeacially, dispeasions a?re prepared by

non B4 it VA G0 TR TR U BRI ontin e

basic dmphamﬁsn&cmnﬁ ring thereqlieddotBéruh@edients from those enumerated above. In the
z% % cero hosphorl c, gl ucose-1-phosphoric acids and
case gfjsferils poyvdesg fardhe prenwration efsterile i e@@bl@ mlbbm}ﬂ, thyrwefpsed methods of

prepafeiidn %fes@acﬁﬁxgdcﬁmn\éeaﬂdff{e%@ dr gqgﬁmfchlf%@ h er %l:éla po‘wcfer of the active

exanpl e
ingredienfrpdiss amyyadditiohel ddsredingredicnd &6m aﬁpltévﬁ)uslly sesriediltéred solution

th ses as isopropylam ne, trinethylam ne, histidine,
ere rocaine and the like. Cther exanples of
utically acceptable salts include quaternary
[0091E eriv a&?‘@ Prepgration Of mnss o Akl conesaiaied splufions fo direct injection is

also cbﬁ‘t%m%fé&fgp gdhgla #HYR i{)}ﬂ?ﬁﬁ@l s&g\féﬂf’@ léﬁgﬁlolﬁ@ Ictiygl‘flli &l &th%(nely rapid

peneh@ygm, oleliksring laghi cd'nqeatrwom@f telactioe ampmodﬂ sigall @e@in
anion of an acid. Suitable exanples of R5 include
[0092}ret hyI Upeh iyt atibrm solatlohsl widl-Heradmihistessddiniai@iter edifipatible with the

? E uitabl e exa les of T include halide,
dosagg Qymu %ﬁn@pﬁd% suogxr tlpeé%neggcallyeqffegflﬁ%r T@;(mp@gons are
casily QUmPHIEFEAGR Yiviafiady! of d@ mhaR! ?uc‘ﬁ@[s (%1868%%% @E iﬁ&éteﬁﬂ@ solutions

internal salts such as oxli de eI Carrl or
descripeghabgive.cbu drug rstdaveeapsules atidsthe liké o aiselbeiemelyedi ni ng,

for exanple, water, ethanol, polyol (for exanple,
[0093p| ycer Bbx papemiply\l edmmgsltmuoﬂl in ardjukowpiothtionl feteRyhpBEthe solution

ik t th f, and
shoul e Sl BUEferdlit el 3k e bl dieubfrsbsngesen tsatomseiith
sufficleff saﬁﬁ@ﬂpélﬁcos}éy Thes P 4 u&R@tngﬁon§éi% Rs egecclallly sult?ble for

| ecithin, by the maintenanc e requir
intravegjops, mﬁamh@umbotﬁtamoyp elnémtmpt’erttdnebly a(ﬂlhﬂllSIEEﬂElOﬁf In this connection,
=1y e even e ac
Sterﬂe%ldgéog]gr gaﬁﬁl ICE BSmB %t ug Pﬁ?ﬁ 5% gﬁ‘?wﬁf @’QF‘? gfill in the art in light of
the presoht diaddsuire. aI and antifungal agents, for exanple,
par abens, chl orobutanol, phenol, sor bi ¢ aci d,
[0094] hi mer psalditichnd tﬁé"é‘mhf)chﬁlds fdi‘mﬁ?a‘?éﬁ ﬁ?g%%}iteﬁl aﬁfnllﬂl iffion, such as
preferable to include isotonic agent or exanp T'e
intravengys psingEmyseHlarintshtion, othsr plia’rmagﬂg@dll)ab@v@pmble(ﬁormsf inchee, e.g.,

J be br ht
tablts PR S0 0B bl RGP i Sorp WP RO g ipenpates: and
any otharforx ampére]y wednhtludingRrdsdsear ate and gel atin. [0090]
Sterile injectable solutions are prepared by

[0095] ncor padditiond fbHuAGSHsRiAITRRGALS nldlel BEadiBRR g&'n include
amount _in the appropriate solvent with various o h

suppogtopiss. Yorguppesietiss. diaditional iadasoasl canders ewu inddde, for example,
polyal lexllé) G1D¥%r {r%gl e}%%hﬁgs %ﬁc [ uyf)osattolrlgsn may ?ormedyfrom mixtures

spe rons a
containing the active ingredlent in the range of 0.5% to 10%, preferably 1%-2%.

[0096] Oral formulations include such normally employed excipients as, for example,

pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,

-19 -



10

15

20

25

30

i ncorporating the various sterilized active
ingredients into a sterile vehicle which contains the
whamiossssper sion nedi um and the required ot hePCT/US2006/043140
ingredients fromthose enunerated above. In the case
of sterile powders for the preparation of sterile
cellulosy, ﬁmtgﬁ&:dilﬁn sadbuhate asd tHeHikep Mhker doathositiohs tike dtie form of solutions,
pr.ep ar re vacuumdryln gfr eze dryin
Suspefl@em 48 Dilfs gapsyles S&St&mﬁéxf\% © Sprnyyiations oF pewders.
i ngredient plus_any additional desired ingredient from )
[00973 pr evilbgertain defanad) eéandpm@rté@rémhamafﬁuwg cepposifigpo! comprise
c
an inct B0k AT et o MeH Bl hEBREEEN LRAES or ot shel geatin
capsutd) er they Immw@e:on‘fprﬁhﬁﬁm tableitsy enthey sayrbei mcalrpmdteﬁallrectly with the
resul.t extr rapi d penetration, delivering high
food §Re dist Benspsberpd aﬁe}lméféa%@eﬁiesact%e SPTUpRYAS Yy e Tncorporated
with é}&ﬁ%@ﬂts Hﬂpﬁhefi R fhel8inh BPing8AIbIK 1aBIRES, Bhidchl BBles, troches, capsules, elixirs,
adm ni stered in a nanner conmpatiblé with the dosage
suspehgiont Saups waderd, dnd theibike. abuphreompssitions dret prpparetierslshyuld contain at

least §f1 V;g rof [%(%4[616 8-&%%8@2& e legéelﬁ,cgen @ﬁt}geacs hﬁésﬁd g% Q.%cf ér%f)gra‘uons may, of
coursé,Heoatial bed mal Ubﬁ@ﬁ&nﬂ?&ﬁ%ﬁ%&n&h&%@ toRBbutdr39g of teRtght of the
capsules and the |like can al so be enpl oyed. [0093]. For

unit, Wéff@ﬁ%@%betm?ﬁ ] é?%aﬂ?lwmq&mhﬁf e swp@mda i @twh theyapeutically
usefugec sBionk l‘fkes Rl F?glaa%ggg&]qgg%ﬁpé bBlnggbuffered if

_ sary an the ent first rendered
[009%20: oglu gﬁﬁb&%&éﬁ%&%@ gﬁﬁt C%)%l.l el gnc? @nggg%g also gl)%[?aq% Fhe following: a

bindef,Gk gunt tiapaeamdh Sicadif ticoansesch) loa gelaﬁm};mwip@d’mﬁ? Bﬁcmdhcalcmmphosphate
|ntraper|toneal adm nistration. In this connec

a disiuiegrafing aglhuEs aneain stayh BpfaoaRrpl AbsipicapItang the ¢ s a lubricant,
such ¥4 ﬁg\lt ég@%&eoz{ndsz&[\%éegén]ﬁhg{ %ﬁc foh 3 sh&x%lé‘é lél,ftostel'b‘? saccharin may

pres osure |t|on to
be adquncammg agertaguel a$ pcpmanmntoe]rdlwmtbmgmers tor abéronflavoring. When

such as_int.ravenous.or intranmusc ect.ion,. ot her

the AGSHES WAL & AFFRPUike LB PR ALOT R 14 atet BBt o above type, a
liquid @Rh&! SV aplou®biheF maRtikHmiyobe ﬂ%ﬁzlnt a0afhsd &b loMbrwise modify the

| i posomal formulations; tine-rel ease capsules and any
physieal ferm phthmdesage amiti Fouinstancs, tabiletslinilds, o eanssles payds|coated with
shellaf;‘d g:a]f é’l{@ T%%Wﬁacff‘ e?gisrsﬁa p%%?%ll? t}Ie actlg(%:ct,]oer{lp(;{%gg guc(%f)se asa
sweetshipgageért atidtied and peashylpadatehsas lpm;efvauaersda da¢ anceflsvorig, such as cherry

i ncl ude, for exanple, polyal kyl ene glycols or
or orangp flayler i des: such suppositories may be formed from

m xt ur es contalnlng the active ingredient in the range
[0099f 0. 59kheph g@%cegql(@l epraBPSjliqmof dhis froeutinn mey e used in the form of a

pharr%efs%,r %g?b%ﬁ%ﬁ%{ng f}tygﬁnﬁ)lf& B Qﬁ{cﬂ@é&l%oﬁw} l‘i)&/uefﬁi StiE 'vmlcﬁpéo%tams one

or more of the compound of the invention, as an active ingredient, in admixture with an organic

or inorganic carrier or excipient suitable for external, enteral or parenteral applications. The
active ingredient may be compounded, for example, with the usual non- toxic, pharmaceutically
acceptable carriers for tablets, pellets, capsules, suppositories, solutions, emulsions, suspensions,
and any other form suitable for use. The carriers which can be used are water, glucose, lactose,
gum acacia, gelatin, mannitol, starch paste, magnesium trisilicate, talc, corn starch, keratin,

colloidal silica, potato starch, urea and other carriers suitable for use inmanufacturing
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phar maceuti cal grades of mannitol, |actose, starch,
magnesi um st earate, sodi um saccharine, cel | ul ose,
woragn®esssoin car bonate and the |ike. These conmpoBCT/USIN86/043140
take the form of solutions, suspensions, tablets,
pills, capsules, sustained release fornulations or
prepapmicferia solid) &7 solidy o dicytial mnd;e:inmadd&ﬂmbﬁ divxitintys stabiliging, thickening
har maceuti cal ﬁm?p03|t|ons nprise an inert

and cofOFifg Aot B Bi ecetto Thearing E100IeGH CQmRes g ingluided in the
pharn8REhREE Qorhﬁbshﬁfnqn% aPuht §FELibnas! [p?(gduge %@%ﬁleﬁ’eﬂ%%t upon the

t hey ressed into tablets, or they may
Proceswmopdﬁme)dﬂwmmﬁ y with the food of the diet. For

oral therapeutic adm nistration, the active conpounds
[0100dray be Eom pmppangsedid osntposikions pichris satdets] the pidndipal tabdve ingredient is

i eSS DU L BB 5 SRS o o e,

lactosehgckdsk esorlfi’Hﬁ Rale OHRARI dci D ﬁ%agﬁ@ﬁmﬂrs?e@@a"t@tdh&[b?urﬁ hbéfhate or gums,
contain at |east 0.1 %of active conpound

and ofher pharmageuticsl dilvents.onp owiater.dadorand sqirtbmfmumn wapposition

conafin PHG el ARG LS MENEPONBE PR, B RO Y5EL
pham[Hcelﬁ@cfaﬂb |aycelpeﬂbilmh tByedi0 %/hélihﬁ:félﬁﬁgi a3 theée ﬁéfdrmalauon compositions
npounds i n such therapeutically useful ositions

as BOPREFEHS, dHameanihatithppdivadagigaions is disperseibewmiroughont the
compFﬁggﬁl;o ﬁ_ﬁ‘? He 2B §5§‘i‘uor§ fngﬁ I?)gﬁ‘oaldpg sllﬁdlvfa@ﬁ’ E‘H{)} g@ﬂ@%gfegﬁvrﬁ unit dosage

I ke may a so contain t
formstsugly as tabiets, pilsaod agpsoles nThisrsotid pmfomahlaiormomposition is then

.exci pi.ents, such as hosphate; a . .
subdi36gq Fied o e eyt "R EREBFAAR & coRaingis Gy 0.1 o about
500mglof ki uctint Hohddier 6f theafvbntibg. Thk @iblds bRl 6A1Rb ano%lQ:'Bmposmon can
as_magnesi um stearate; and a sweetening agent, such

be coaied poetberisteaspuadedsieauavds A desage kf@rna@lﬂ?@dmgrtha advantage of
prolm\%éeﬁ %ﬁbﬁ' gF(?I%?(Qﬁlp Ha% I?abe}% 09%%’ g&nn&or{% aPh%nea gg%agg an% A outer

greeen,
dosagk @bmpbﬁerﬁ, thamﬂdi Bamg In tl’(BYorﬁQM 4t dhvelofe adigh the Qitrde® The two
mat eri als of the_ above type, a_liquid carrjer. Various

compeRentt canehicarpapisd hygn Béteb‘F Gsienphich b fissisbdisipgpgration in the
stoma@fl R&d ﬁ'bﬁlﬁtsrﬂqg frin¥ {&ﬁpo%@ﬂtstb ks 121?&0{(;@51‘?5 hlte RGo (zr #eldelayed in

For I nst ance et's sul’es nay
releaseodt wationy oﬁmslhmﬂls aa be;uﬂgml rfonsuch cehterlc /Iﬁa}&ysr Qrp;oatﬁn@l, suchrmaterials

inclutﬂ&%g%ﬁ% ﬁrg&gagﬂ?e?m I \}/f%angﬁoﬁ{; (ifs pﬁ o%ghag%g%vlth such materials as

shellaB) @B la¥cdhbVAR) ceBuldy®adffle.f | avoring, such as cherry or
orange flavor. [0099] The pharmaceutical conpositions

[0101?f thi S MYEHI foRRs ABYhiBR HeXE ?n o@tcitoH?of @6 BRht gy be incorporated

pharmaceutical preparation, r exanple, in so
for adsfemsaatlmrdoro}ly bx Topuingecfion imclwdei aghearsbhitios, miteblyrlavored SyTups,

e invention activ
caueoftygf B pERER R AR eb® WFPreamaig ol wa6ht Fimngend ail scsame
oil, cazahuit @1 o@ea@tﬁ%l@bﬁﬁﬁh 88bhdind &F enﬂﬂilgﬁﬂéggenﬁ SiebR foP Intravenous
parenteral applications. The active ingredient my be

use, ag BigH @ ghxias migzphsrreacoptiea vehislegs §u1tatﬁ@ﬂlsp@r@ng ©r suspending
agentspﬁ)"il Al BScaY rsﬁs‘f)@'héﬂns include synthetic and natural gums such as tragacanth, acacia,

alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone or

gelatin,
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acceptable carriers for tablets, pellets, capsules,
suppositories, solutions, enulsions, suspensions, and
wa@npy7oseses form suitable for use. The carri er sp@hiUs1006/043140
can be used are water, glucose, |actose, gum acaci a,
gelatin, mannitol, starch paste, magnesium
[0102] r i si | iCvadysitioak €or iglelatioator insuffld@nhdhélode S‘dlnllﬁcﬁisdﬁdi suspensions in
silica, potato starch, urea .and other carrier

thsaawtyallé agesptablee AAUARRN OF Of&RIF ﬁ?ﬂaﬁméwrwm?%theneﬂf and powders.

| )
The It 8 )gll cﬁlsglrig %lﬁ?!}%ﬁﬁsg{wﬁ) do‘ﬁ ?gl{(l%ﬁl g an e‘ﬁh?’ﬂﬁ) f%cg a%bel% e)é01plents as
set oubatibyee Prefteblythy cbmpom’e@s afhedraivistered b jlecdraloomasal mebpiratory route

i ncl uded har maceut i.cal, conposition i.n_an
for logg gt A PP B B IoDR (oo B RGP Sl Brpocepiable
solverttt ehaRMRGRBSIIRY WARE bf ineft gafest Mebdiig@PRButiond AdGIbe Bdathed directly
preparing solid conpositions such as tablets, "the

from Wheingbulirang d@vth:q,@r thmge;@@z]@gtdey@e mayde afjachedgo a face mask, tent or
internk} H%’c Iglg n% é)? ur% %gera'thei‘%g mgclg C%&ﬂr 151 ts'ug Q:% ioh %P g&/der}%omposmons

I ngr stch as ¢ acto SUCT B
may lﬁ:@‘dhhm@iered; pi'e!feralsly@wlly(braﬁsaﬂy, ffﬂgf%zhdd:mvﬂﬁ&ﬁdeﬂhtz& the formulation in

di cal ci um phosphate or guns, and ot her pharnmaceuti cal
anapﬂppg%tﬁggann@rg , water, to forma solid prefornulation

onposi tion containing a honogeneous ni xture of a

[0103& onpouA@r ratingelingabeandgipns gpd gispengs peber @bove, the compound of this
1nven?§fé1g?i%§ léﬁ{n‘frﬂ% Pe/eéig)‘fﬁ Jaﬁy a;?dr%rgg%g%be@grln%x%(%ﬁéh Spray or rectally in
dosagh mﬁﬁgmﬁﬂalsqnslcbnﬁamlﬂgemeﬁtml hdretoxid phaemhctegneailmbeptsble

.dls ersed e hout the_co iti.on
carriefs, al TuBHED ad Y‘gﬁé/lﬁsa B%FFW”% a%ggeﬁ@éedn irwf‘%sieé aﬂnsptapeous
injectfk elﬁfrh\ye%o{i@ 'ntltregﬁ’&@ﬁlﬁr fnﬁfa@ﬁnﬁﬂ' & e@on @2hRLBn tRhhiggeand

capsul es. This solid prefornulation corrp03|t|on I's

[0104&“8” Sy TV%%H\? uh Eﬁseldqhﬁhecﬁgééﬁﬁg R%dé %esgg%;ﬂ%nu S. Patent

escr contalning from out
Apphbzttmndﬁd) [ 1\0@9550@4&%@% mﬁ:oﬂpbmtedﬁweenhlhyrrefeﬁme iald ettgetgr

pills of the novel conposition can be coated or

ot herwi se conpounded to provide a dosage form

af fordi ng the advantage of prolonged action. For
exanpl e, the tabl et or pEEA—MXJ&gnpri se an inner
[0105?i osag e @&&ﬁoﬁﬁﬁggﬁa‘éé’ Mﬂﬁgﬁ?n {H%?alplymﬁdmgg 1708hydro-4-

the or m of an envel ope over 't or me
hydrogpiTpisopnpyl-Earo-be (s @pzrdireyhyroanl)tirnef2,3-bimyeineaficarboxamide, a

e S i 4 Bt B SRS e i,
both ifl WEBEHHRL @bsésoelhﬁn@@de?%_’s@ﬂ sbéhtéﬁoﬁ§§ﬁemﬁldfﬂ§drﬁhﬁalﬁe a yardstick for

materials can be used for such enteric |ayers or
determyiping mgmonsedaneament.i al s i ncl uding a nunber of
pol yneric acids and m xtures of polyneric acids wth
[01063; uch mdn érei spostangous kéinatiqn tcsxayﬂat ‘a;l ad:lolmati tcafrdely ekplotecdlearms in the

fa

maze SRRSAT b9 GARURGPorHGe roHE Tt oy TBe R BBF Geateceey pcce when
enteriafl oh Bia ! Thatthd AhPfet thi¥es ‘Aﬂva@ﬂagemf QGHI' OkhthrACe iR aRESMHdFior. In

sol ution, SU|tany flavored syrups,
particular, the test takes advantage of a rat's bias o choose the least recently visited arm in
navigating among a restricted number of arms in a maze (Dember & Fowler, 1958). In order for
a rat to choose the least recently visited arm it must remember which arms it entered most
recently. Therefore, this task has a short-term or working memory component to it. Several

previous studies have also shown that tasks with a central memory component depend on
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aqueous or oil suspensions, and emnul sions with
acceptable oils such as cottonseed oil, sesane oil,
W@ omonsss0di | or peanut oil, or with a sol ubilieCTYSING6/043140
enul sifying agent suitable for intravenous use, as
well as elixirs and sim |l ar pharnmaceutical vehicles.
septoBipppesnine] dh(dp?@rgc nql\oty aaxd $irs b dific adig e toscHobinergipre tivigy result in

alteret%iusgg%%r?ﬁfﬂsn%%gcg gg’ nt hgﬁg&dg.&g% aturg\IOdigﬂms such as

carboxynethylcellulose met hyl cel | ul ose,
Subj 4eg! yvi nyl pyrrolidone or gelatin.[0102] Conpositi ons
or in tyi |
o001l BTG A EELEEE BRI weiahing
betwapnd@aiiand $@5 geamhssat the timie %f tesisg w&erwed foralﬂlcbxpél\i&ﬁa{ts SubJ ects were
r. solid conpositions may _cqntain suitab
indivifiain et i OBleRF B R Lama TBREY BRI deors Yty L2 hous light:dark
cyclei‘ﬁé’l’{t@ on Qrge(foeﬁ)a R a¥s ARERGOIRARIS FRRASA rv@até%gk?t%leﬁlg 94 B¥urs
he oral or nasal respiratory route for
precedylgtt@ﬂﬁmg, afwhach timedhgyosére restrictedhtopappfaximbtely £t gainsef food The

expof Y ERERR e yEEEERRE iR Dol IR b 6 v pincles for the
ut1112&£c&@tnﬂ%dre€hﬂ Rekbite drifialk e di@ReHing | 13gad@Y hA® trBinidghe

nebul i zi ng device may be attached to a face mask, tent

or intermttent positive pressure breathing machi ne.
Appagsiut i on, suspension or powder conpositions may be
[01081d m ni élIherdeHz,ye@ Blﬁfmmbhyaltmﬁitiloy taxk wesgedtéd/on & f@mMarm cross maze

madeé)gpr o t}\émll%g]?}&lgﬁ t\{ce {Blthr}gjizfeg%%u élgcgg?q%tg@e ithat was 75 cm above the
floor.CRAH érh%ﬁh@ﬂﬂz@%? 8585 165 £ APQY Yvidd et RATRAN t{i’g height of 15
this invention nay be admnistered orally, topi ca
¢m. parenterally, by inhalation spray or rectally in
dosage unit formul ations containing conventional
Teshoubstapszdsc phar maceut i cal | y [A€dEpt abl e carri A Srm
(neany/epdant s and vehi cl es. The term parenteral [as used

ColtfloBhd Al (B A& oSHREHDRILFOUF 13 B ecTi ons, T NTEFVENOUS,
IS:iE pmgqh_@j_ IE :§igsf.ernall injection or influsion

514 conpounds used in tlhe
{h%ﬁgs[ rrclial1 %sas shown in U S Pat ent

Eig)t 10L0EE A2A
L,al UI VT IJIJI, FI, T I q T TTCUT ¥4‘ut ‘Sd
o H ¢Y,Qb£%ﬁﬁp in its éﬁgw? ty EXAI\/P[ QIWd%lDSl

G
ela 91',313 den nstcgﬁt es;that 8 conbination t her apy
D ;‘@“?"’2’? %ﬁfjse?z Tl R0

[0109] 0X0- N s tas wer naive: Th1rty m nuté?i)efore testing rats were
injecte®20 i.g] \Kirtlh C)éf_r#bﬁﬁd’%t dimsner’ 1 Bl ey 1 gi Sgeq@ RN RE MY &obromide
a partial 5-HI4 receptor agonist an 1ant ham ne

0.3 om@eﬁrmgfkg}nacr@mbawt@@@ﬁ" yhectw (Cnempemcbéé) osqmgﬂ«(gmd galzottamine 0.3
mel QAR 1FORE Bnc EARAREGing e BY CHEPERHT A0 g meke and
Galantiesming 2 Shgikg) we Rehicle (5% DMSO/sterile water). Rats were placed in the testing
room five minutes before testing. In the delay version of the spontaneous alternation task, rats
25 were allowed to freely choose an arm, but after making a choice, the rat was blocked into that
arm for 30 seconds. After the 30 second delay the block was removed and the rat was free to
make another choice. The test session lasted 15 minutes. Rats that did not make 11 or more

choices were excluded from the analyses. The number of rats in each group was 6, except the
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[0106] In the spontaneous alternation test a rat is
allowed to freely explore all arns in the maze. There
WO g00mo3888Pl i cit positive reinforcenment, e.g., PETESW061Q#3140
a sweetened cereal piece when entering an arm
Instead, the test takes advantage of a rat's natural
vehickexgrbap édeﬁ)/artddha\wmbmatmn phCoinpotral A Ot03empkgtant gksthamine 2.5
me/k f aSStage of arat's bias to choose the | east recently
E5GM5Y'ed armin navigating anong a restricted number of
arms in a maze (Denber & Fowl er, 1958). In order for a
DamAg%%Tg choose the | east recently visi ted armit nust
red nost re
o110y 0P Ahe W iR Pl PR it By P58 31 i ygrsion of the task
nor v ral vi ous studi es have
(o117 10" Y LB B ek et 0 Bsifee arﬁbmfwvebﬁlﬁ&ﬁw of 4 entries.
The ndgidensr toReapiteiapRReaFRAly GHRUI A AfBicht ARls diri aas@ﬁluence of 4
that nodifications to cholinergic activity resu t
entrieg Wag pasd thsplspiptarey dlisrptionscqre. g., Chang & Gol d, 2004)
Subj ects [0107] Mal e Long-Evans rats (Charles River
[0112] abor atQyerablsiumbred jof eratpios:ithe ovexpll manbgriof gniies wae nlsd 2halyzed to

t . th t df [
deterfi}d PR A BBl ittt BE a1 1y housed 1
S S e LRI
effectfdf %a@%ﬁ%ﬁfe%eﬁ&ﬁﬂnﬁﬁ@aé’%se n ﬁi‘eﬁ%ﬁ’é of 8 oveBAl t?é‘atﬁ@h‘tr egfect Fisher's

recedlng testln at which tine th ey were restrict
Least {Sigrafigand nfﬁ@f@mej 5D) gesirtocdést s sedThalctxpine wikioh drugs were

mgmﬁ&ﬁﬁﬁﬁﬁﬂ%%h%%%% ggeor dance with the United States
gover nnen

r|nC|p €s for the utilization and care of
vertebrate animals used in testing, research, and
Resullst @i ni ng. Apparatus [0108] The del ayed spont aneous

I f -
1 e PR LB, L ™
o115 20291900 b 0BL oL S ARl bRl R s e

chancwpbﬂfmmmt:dn (sae Egugfhl) aforhpordidl A Bedttﬁben&iﬁlﬁh@ﬂfsgbﬁtaneous alternation
Al t er nat | on and Drug Injection Procedure [0109] AUrats

perforange it dqspidependent fghignnky addition palagthamingthysrabeemids also
1mpro%f€c§ Sl'té?&tfoﬁtsé?f\é@ {rfa H&Beed%bgﬂ}eﬁlpga'shlgn {; En (I_IE?&E BHAGhLLY that there was a

, gal an
Slgmﬂwmﬁfﬁpbﬁwt tteat(r@neomthealtﬁrmgmk giore, & (brél) Hdt%@mpe:fo 00le Fisher's

least s&%%éagxﬁ g’? R%egxccjcié 71}95 t%ﬁ%rk ggaﬁgﬂ}hﬁgéﬂ% 9 Vﬁaycﬂ@ggolggqols, compound
A(l, %emilﬂgiﬂgﬂ /R%ﬂg%%a[ﬂé%ﬁéaﬁulﬁg H}J\(E?iél?ﬂh&%?t Sslﬁlv%eg(rgz iﬁ{ﬁ‘&)ﬁl}( fcreased
delaygdpltenagion gepres (p's < 0.001). Furthermore the combination of Compound A at 0.03
mg/kg with galanthamine hydrobromide at 0.3 or 2.5 mg/kg significantly enhanced delayed
alternation scores compared to that of vehicle controls (p's < 0.001). However, combined
Compound A (0.03 mg/kg)/galanthamine (2.5 mg/kg) treatment did not affect delayed
spontaneous alternation performance compared to that of galanthamine (2.5 mg/kg) treatment
alone (p > 0.05). There was essentially a bimodal distribution of scores in the Compound A
(0.03 mg/kg)/galanthamine (2.5 mg/kg) group with two rats exhibiting scores greater than 65%

and the other three rats exhibiting scores slightly less than 40%.
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roomfive mnutes before testing. In the delay version
of the spontaneous alternation task, rats 25 were
w@bdoansssoi o freely choose an arm but after naRCTIYSH06/043140
choi ce, the rat was bl ocked into that armfor 30
seconds. After the 30 second delay the bl ock was
Arm KrgriesjsDdaediSpentoneousaltefrationt o nake anot her choi ce.
[0116The t edthe sesukisdront tetrehtes offamutmsies iRatekaytd sportirdonoilternation

e sl H 82 R Rl S S AL LB ERE e fom 1451

20.5. @h@ﬁp\tvai etiﬁd&%fullcéf&cﬂép&ﬁg bﬁ?ﬁéﬁuﬁs@ drBen ‘éf?t?f@b r}%&d} ¥2)ef3.159, p <
npound A 0.03 gl and gal ant ham ne 2.

0.01. (Pﬁsts,l}oc teg{s kevapled gl@t enly the 6:P3 maskg GpmgwmﬂgA@rmmwaa sigmificantly

diff Pt g was sco_red for each version of the_task

erf}g 1%}0%?% alternations: the rat needed to visit each
arm once over the course of 4 entries. The nunber of

Conclyjnaﬁg; that a rat successfully visited 4 different arns

[0117fUr i NY CRnHRAMEATECifRfatdh sgﬂﬁt%m&%‘/ épﬁﬁﬁﬁg%ﬁ)rﬁl%ﬁgeue{c%sg a broad

an alternation score. er o
range eﬁdoseeﬁ'ont hto Bvmedigl Inﬂnbgalamlﬂlamnterhydmbuaﬁldaleﬁhanced performance at

o dos LYtk 5105 e iy WS AE ot Sopin osso

Compmaﬁd Ased gﬁﬂnﬂﬁhﬁi{dﬂ Mfﬁﬁi‘idbec{ls@kdﬁ@ﬁnehﬁ?f EnhiSerfiht, e. .8 0.3mg/kg
overal |l effect of treat ment on the dependent neasur

of gal@lﬂhﬁrﬁ@e dudiebemide combingfl Wity GO mefke femounamsmmsed
perforhﬁlﬁéé 0 Qfef :yg@ﬂ&onanfeglﬁg zg{%%%tl{oh%)sl( post-hoc test was

edto rugs were significantly

DELE ST, SR —

galamﬁmniea:yemb&naﬂde didwadtifefhdr@shanceé @RiagbEspeRtnE@ls alternation
per f ormance, was near chance performance (see Figure

perfof&yancwmwdt% ok galag parglks peatmaniedons. However, as
dsr B G488 8L S0 AR 043: 103 BN ASH  or or

galanthatmEle 26 mg:(kg)ctma&nent rereupd c@me phspmﬂttya ¥ thteeshbaclidile potent1at1on of

P A Y TR
of dosés 8% Eontpotin® AC/or gﬁaﬁﬁﬁfmﬁ’e {V§§§§eg{3i gni fi cant

di fference post-hoC tests revealed that conpared to

ehl cl 0.
o113(E" % EaERBALENT0 03K binier ok AR e
numbcln@if apsedricie IPaq\ewwdtmcﬁesrﬂmxzie cmurﬁbtxhamrtémd;ﬁlaﬁn&owlaal treatments
ound A at 0.03

s LS RSy WS gm0 i) o, comound A 0,05 D
there H0@lafioAeHi} b&ARED the HNRARE 8FlaHELANE&Dnd spontaneous alternation
performance. This is the case in this experiment. Despite an increase in the number of arm
entries Compound A at 0.03 mg/kg neither increased or decreased spontaneous alternation
performance compared to that of vehicle controls. Instead, the research findings indicate that a

low dose of Compound A when combined with a low dose of galanthamine enhances working

memory,
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alternation scores conpared to that of vehicle
controls (p's < 0.001). However, conbi ned Conpound A

W@ 0000858307 kg) / gal ant hanmi ne (2.5 ng/ kg) treat nePCT/U8ZT06/043140
not affect del ayed spontaneous alternation performnce
conpared to that of gal antham ne (2.5 ng/kg) treatnent
alone (p > 0.05). There BXAMPIIZi ally a bi nodal

istrilytion o cores in.the Coppound A (Q.03
0120}/ k) %g‘é‘% % gen‘?eﬁ‘é"”é%? S theF Rl o5 of Comoyng 4 and
galangxinin ihi coghbenios Snneatitial Memobp% and the other three

rats exhibiting scores slightly |less than 40% Arm
Subjelptries in Del ayedSpontaneous Alternation [0116] The
0121] €sul dfiE oL LS haflesRIVLDABdr 51l ighi
[0121] % aRERECHATle %dr?f'a_flgéa }%ﬁéﬁ%@ﬂsé IN) weighing

Spontaneous alternation are shown in
betwegp 3A0 Andritel grinsat thegime pBtsstingomeretubed fpr allpsparameed Subjects were
i A 80 e B e Pl Bl 85 oy R
cycle Qlighls on PILO-K)O RatsafiFreep ek eofdoliahd Ykt ek &rlBe 24

my/ kg Conpound A group was significantly different
hourSPﬁewﬁ%%fﬁsngm% at |tinag by WerrIreTyicedrip eppraximately 12 grams of food.

il r ' rfQropance across. .

e o o B O e o S TR B AR Binciples for
the utdihtort fahdane ofyadteblatoaminialsesbdirciestinge rdsedroln aaé 1:1atnixigH

dose of 2.5 ng/kg but not 0.3 ng/kg. Furthernore, the

conbi nati on of suboptimal doses of Conmpound A and
Apparggsant hani ne ggldr obrom de also led to nenory
[0122gnhanc dire delayed spontade@rsplliernatipn tpsk avats testedrom a four-arm cross maze

hydr.obr gm onmbi ned with 0.03 I.kg af ound_A
made Y G630 RGP IR TR beke eBiEARR o8 sdn SHEEBeS 75 o above the
floor. didchraRatof @it iasdwad S5 Jonkmd! 10vers Qad: Bt KadWPAKRG Y height of 15
(0.03 ng/ kg) when conmbined with 2.5 ng/ kg of

M. gal ant ham ne hydrobromi de did not further enhance
del ayed spont aneous al ternati on performance conpared

Do S P RIS TR T e
0123k hi bi ¢FaEebPR Lonithis e iamedt dhimtane Bareciysar Burty gunygg before testing
rats re@bivdI8 sH2lAnj0as Heifher veit g?% DSy ARIE wAke)! @ongh%nd A03

possibility 1s that a nore reliable potentiation
mg/kg; gelaghpainedpriond. Sehg/bsgtorsi combBmtioowd Cospeond & (B

e/ BRIt (Rl o it % iR ol B e,
CompCanPAU0S Ag/Q)/BdaktBkh: (MM eRg/RENT RS {veFeaflacdli @R the testing room 5

. significantly Increased the nunber of armentries.
minutes Rhjprsiiestiag di 5 delpyarorsiaments Nre alnredicn feely choose an arm, but after
BAIRE ' : ' r e t he
AR KOG ORUTRY oy TR KOCIERI 0 ARRTROTRH R oy e
block tvas ksmdnmdemdthe rat was free to make another choice. The test session lasted 15

minutes. Rats that did not make 11 or more choices were excluded from the analyses. The

number of rats in each group was 4-13.

Data Analysis
[0124] The following alternation performance was scored for each version of the task:
[0125] 4/4 alternations: the rat needed to visit each arm once over the course of 4 entries.

The number of times that a rat successfully visited 4 different arms during a sequence of 4

entries was used to calculate an alternation score.
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there is no relationship between the nunber of arm
entries and spontaneous al ternation performance. This
WO g00vlos88eRse in this experinent. Despite an i NPCEHESHE06/0M3140
t he nunber of armentries Conpound A at 0.03 ny/kg
nei ther increased or decreased spontaneous alternation
[0126ﬂ>e r f or fRwecadl wonparod dntries:tthaoverdll nmhb@d of entyies meaks 150 analyzed to

resear findin icate that a | ow
dete“B%IS éfead*y ‘t‘f&ﬂ%éﬁﬂ%& w}gr%ﬂgﬁmgg%‘fqﬁr th a | ow dose of
Resul al ant ham ne enhances wor ki ng nmenory. EXAMPLE 2 [ 0120]
irlu S e anpl e denpnstrates that suboptinal doses of
[0127¢5 rpou d’h}Ql%\?RP hadt altematien seprefiibRE BAtebrintac Balanthamine

treatn%‘ﬂ?&t' O”‘Z},‘ n{%% %dlﬂé%lbdl@ﬁ{aﬁm[l Qé&%dnsﬁfg%tgtggtﬁ{{g)f %F%)QE JofeSls. In

Charles abor at or 1 es,
contras,g igghainthgniies Mmeﬁ&@ 2wl gAQ@nbaread da]byemzdtdnhai‘ieanerformance to

kAR G oSk A G L ot st
produ@ﬁh@ta[teﬁn'aﬁéin 5&)@6@ ﬂéa? h'O% Baleiimibé 810 @%P 5. 3t1ﬁ%/ﬁ§ % @omblﬁ%tlon with

%hts on a h%e Rats had free access
Commatl A QX eatks h%# nq pigeck an phiemationessertis sgmperstite hat af Compound A

03 By A 5SS D E R L TBAE om0
mg/k@ acloscastdound tdaffd&edélhyeﬂaﬂoﬁhﬁoas ali@vgtiidh)efillances delayed alternation

ples far the i zation and care of vertebrate
Scoreg{w 4&%)§°W§é’i?d tﬂﬂ%aégf’%ce?@g@é? ch, and trai ning.

Appar at us 50122 The del ayed spont aneous alternation
10128 a5k wdligh daeses 9T splanthemine(a gl Srvskehentuneesdislayed sp@itancous

bl WEAI AU By BRI S Ay o

togethementabee spatiahigemoey. 10 cm wi de that had walls with a
hei ght of 15 cm Del ay Spontaneous Alternation and
Drug I njection Procedure [0123] Al rats used for this
version of the task were_naive. Thirty m nutes before
testing rats received a EXAMBLEYD ection of either

[o129y€hi cl Th{s%éhﬁg{@%éﬁ&%{rét@s {ﬂ?teﬁ%%t of%mqg}ggrn &Esgs 3t G%Egund Aon

gal ant ham ne or a co on O

hlppo@qm;pﬂ) acadylohglinellevald kg)afsghlhag ﬁb]amdm@oﬁ&naotm@/lﬂegi)atlon.
Compound A (0.3 ng/kg)/gal ant ham ne (0.3 ng/kg),
Subjeétonpound A (0.3 ng/kg)/galantham ne (0.1 ng/kg). Rats

[0130per e pm@ﬂon%mm fa®YChAdes FA08R @U&kdﬂ@ﬁ&%ﬂ%ﬁﬁ&ls IN) weighing
testin In the delay version, rats were al

betwegn 3} yidcéi%grémg gt ﬁ}emmqmﬁtegmgé}yere used for all expenments SubJects were
individually housed in plastic cages in a temperature controlled room with a 12 hour light: dark

cycle (lights on a 7:00 h). Rats had free access to food and water except for the 24 hours
preceding testing, at which time they were restricted to approximateiy 12 grams of food. The
experiments were conducted in accordance with the United States government principles for the
utilization and care of vertebrate animals used in testing, research, and training.

Apparatus

[0131] The delayed spontaneous alternation task was tested on a four-arm cross maze
made of 0.6 cm thick black plastic. The maze was placed on a table that was 75 cm above the
floor. Each arm of the maze was 55 cm long and 10 cm wide that had walls with a height of 15

cm.
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maki ng a choice, the rat was bl ocked into that armfor
30 seconds. After the 30 second delay the bl ock was
wo e0vosssoand the rat was free to nake anot her BODUSEN6/043140
The test session lasted 15 mnutes. Rats that did not
make 11 or nore choices were excluded fromthe
Surgexhal yses. The number of rats in each group was 4-13.
[0132Dat a Ardcl $zitt3‘e<fe®\zleﬂéﬁter&'dstaxrb ehigenyi to gmalahecammtiladinto thekventral
nce score r each versi of the task: .
hippdREpeY B ot Ao A v HE PR U eeBd Tob: 94 730 ik solution,
i.p). alfemr@iﬁﬁ@s m\t&r sdcf"ﬁn‘iﬁﬁfo%&rbﬁ&l (éo ﬁ{g/ﬁ% ¢9:) Jdg%d QR eds a a general
times that a rat successful ed’4 different arns
anesthigici rige aatswdbmplawd in ther stenee@xwaf@m@mﬂ a mldrsagguhlamasmn was

e B 008 Rk 47, 0 DS LT Bt

stere(d@tle coordidaich SHZq)bs&fnofr REeb@EgSs. Dergerl teihe MdBAS, laMll BY ventral to the
sults [0127] Vehicle controls had

e
Surfa%ﬂ qféL‘?w%l"t‘ﬁﬁo Y BB ISWELCT SSCRERIS Mske Resttéanpd s the skull swerprndingsthe cannulae
i
o R, o Tl 250 S SlE 8 ACBUEE3 o o
(s.c.)gEhdmehwas fed growat na&nhoxalvmh sBgarghikgd anwatec fat 1dilydyeéade returning to
al t n9 rfornance to approximately 50% Conpound
the n %%ﬁﬂ dvl ed to slight enhancenent of del ayed

, ternatio roduci ng alternation scores near 40%

Aﬁ”%%?%ﬁf HfHEat 0.1 or 0.3 ng/kg in conbination wth

[001Q8)p, o uridhe Alap bsforgyferting dle 1abwas plaead iar lange @ﬂ%ap bewl and a

micr e SO RS Rl e SR Yoo v e flspity of

cloggng’/ Kon e daCofrfesting] a/S-fhnd diatykisprote (dIMA) wag ﬁfs@itﬂd‘tﬂthhmgh the guide
ffec ela ed s t aneous alternatlon enhances .

Cm‘@% Ug‘y&l&%&r BOEHRBYS: Qﬂies BlYsis probe yssconrsicisdria pobysthyiene tehing (CMA),

which/ @8 @dnﬁe&@d‘id’ @h@artz[sgﬁ%ﬂ Iﬂ"legllib gl?§&ﬁt1&(al AN ANENABIBCand then to an

(e.qg., qP enhances del ayed spont aneous
infusigh pémnéﬂatvﬁr Appar prhqmbbwgfelserﬁise@ edrdimubasty nea (e Gf 1.5

gL/mg%\g{% gﬁt?‘%}mg}&%oundﬁ%gg%%@ wﬁﬁgsmh&r‘ﬁ% mMKCI, 1.3

mM ccwmnsn rMME‘M%BGO efniralalgfPOn) oD B! NBPHPOS S0 AfM dextrose and
nd A on hip ocangbukacetylchollne levels in rats

adJuS@é £ Pr}d 7d%b§é§>1é@% phickiably detest acshrcholion levelsin s dialysate, the
reveriﬂgt]: %cgét%ll'}fﬁélﬁle's@fb@e EMAFor! ﬁ‘éo§t1§ %ﬁ@%ﬁgﬁ?ﬁg? gM) was added to the

Laboratories, Indianapol
artificial cerebrospinal fluid.

Drug Injection and Spontaneous Alternation with Delay Procedure
[0133] On the day of testing, a microdialysis probe was inserted into the hippocampus of

a rat and the rat was placed in a large plastic bowl. The first 60 min of perfusate was not
analyzed to allow for equilibration between the brain tissue and perfusion solution before testing.
Subsequently, samples were collected at 8-min intervals. Three baseline samples were collected,
and then rats were injected i.p. with Compound A (1 or 5 mg/kg) or vehicle (5% DMSO/sterile
water) with an injected volume of 5 ml/kg. Thus, a rat received an injection with a volume
between 1.5 - 2.0 ml, depending on their weight. Four additional baseline samples were

collected and then the rat was placed on the maze to begin spontaneous alternation testing.
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bet ween 350 and 400 grans at the tine of testing were
used for all experinents. Subjects were individually
whonsesBsnh pl astic cages in a tenperature contPOI/USI06/043140
roomvvith a 12 hour light: dark cycle (lights on a
:00 h). Rats had free access to food and water except
[0134ﬂor t hel'tma, the tasing peseionibegintthisty g, minutegafiehreceivingtthe grug or
r t fo
vehlc‘f”é3 Igr’[ﬁiﬁg/%{ So% V\(/)eq{réhé %}om ?ﬁ%’ Oﬁm%n%[%éré égrg .f%%g?at%ﬁf% %ijowedqg freely

chooddrunteﬁﬁh Bitaifes npkingrayheide, prdt meis ploeked Bito thaearm for 30 seconds. The
utlllzat|on and_care of_ vertebrate animals used in .
block; wag thepyremaoyed and A ratyvas freedp makg angtherheicgs Thg test pessiom lasted 16

mmuﬁ:‘é‘l Fht o %vﬁﬁ&f‘ﬁﬁ’i@ RRH Sniddoy el g %&? éaﬁ%lés%é? &1&2 2 r3Estihg was over,

our-arm cross naze nm cm th
rats wirasttummed Tibe phztc hosl mmoemesasmaqbibewtﬂwaiollmasd 7Batsrthat did not

mak 55 BT e eﬁ5?3$%§5 Rt e et O s ¥ group is 7.

S!m Sur %013 gach ecei ved stereotaxic
D"“g Wﬁ’é‘f’g CQRAGPSLS %t 0 t he ventr al
[013¥; ppoc ei%,stmg\CP%éltlmgleW@memﬁjﬂéf‘cpr@aecwr% Wa&tqeeavq% do the behavioral

testm%lﬂrf)&ﬁﬁre( Qxc%Pt”fhe W n%?ﬁlt g%a‘?‘t‘i 29 éi%' on, i.p.). Ten

nutes fatef, sodium pe 50 rTg/kg, i.p.)
Acet)%g%%h% Sj%}stered as a general anesthetic. The rat was

st er eot c fr and a .. I
01343 s nriidys RIS BHE ey FabecBAf P fe bigtupresm awid
chrorRatb glaphypvith eWctrBelRndifal Metegtibil eSasladvare 164d¥A on a microbore analytical
m crodi al ysis) at_ster eot axi c coordinates 5.2

columyp Eqr sepasptiqngfiseetgleholing and ghalipe. af ollayvipg sengrationnan engygatic post-
colun%n Zea L&ﬂl\m a‘ég&e RUlih e s%fanﬁgﬁol%%ldasg Q{tfxﬁverted acetylcholine to

er’'s scr re p03| I one
cholmmartdaauatiutm@dt dielinatonbetzine anthyeogenyecoxidd Acetylchaiéne and choline

IRTHOE T R R
peroidd eSOk ddve %&Pﬂeté@té‘@g}' a@@l &Eb&rp&nréd davrhrRf@aRd with
returnlngtothe nor mal |1 e rat chow.

horsemdcsmr@nsme at $} Qibma’uveesqsomd Agzia&gqfh eef@@ycebelﬁ@r@e T he mobile phase

cons1gtﬁ oggﬁ_}n&%{ 5&2&&?4‘“@%&?%@@5&@1 Pﬁdsé ?{)9’9 P?ﬁ?%t e 1vered at a rate of

100 gctﬁﬁﬁhtﬂyaasfowenadm\re&t Syspgnevent the possibility of
cl ogging. On the day of testing, a 3-mmdial ysis probe

StatistePndpss i nserted through the guide cannula into the
[013%3 ppocam%umt;ﬁ% a@ﬂeﬁiaﬁ%h ?eﬂ&ﬂ%aé"@zﬁs sQpaected to

ol yet hyl ene i ng whi ch was connected to a

[0132%1“ar tz @%ﬁ&%ﬁﬂdrﬂsﬁl@%&)ﬁeﬁ St%(wshtt daBll %?%\% ﬂ{e course of 4 entries.

ubi ng en t
The niypideer af um):s thahe rgp sodvesstaldy pisitédib éﬂfec@m afnudwrigya siquence of 4

rate of _1.
entries was used to calculate an alternation score.

[0139] Overall number of entries: the overall number of entries was also analyzed to

determine if any of the drugs were altering activity levels.

[0140] Microdialysis data was analyzed by converting the raw values to percentages of
pre-drug baseline output. The baseline output was calculated from the mean of the first 3

samples for each subject.
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gL/mn with artificial cerebrospinal fluid, which
consisted of 128 MM Nadl, 2.5 M KCl, 1.3 nM CaCl2,
wWQ20NbgsBO2, 0.9 nM NaH2PO4, 2.0 nmWNa2HP04, 1.PBCTivB2006/043140
dextrose and adjusted to pH 7.4 by NaCH. To reliably
detect acetylcholine levels in the dialysate, the
[0141 ever sibhadyucef Virgdnot tesssyase usesl tomletepninerwhatisn ot ngirthere was an

added to the artificial
overal P et Gt e terBpaig iRkt orpsinie &fisea s gmploved when
there Nab @lsiabifiet Walneffdet. ay Procedure [0133] On the day of
testing, a mcrodialysis probe was inserted into the

Resuly ppocanpus of a rat and the rat was placed in a | arge

DelayRli hz‘EzP&}Q‘AZ ).',%\ irst 60 mn of perfusate was not
[oeli’zgrrg? 26 04all Q0! 00, SOULALDEAL] 00 BANEEI LIPS chance
ssue ‘an efore testing.

erfus on Ssolution
perfotnize (ﬁ?ﬁ%) bgfs,ed sari 44 crierienc Gohgouad AstcaBmetrat both the 1 and 5 mg/kg

e Three base]ine, sa es were coll ected, d
dose giafes AP AN ARGRBS ST PRI RARBH B SaE R cly 4500 SThe
dlffergﬁéelﬁﬁ)sp%tar\{&ﬁb ﬁit&n&t%@ %@ﬁ{oﬁé heLorhabERds é@gﬁlﬁcﬁﬁ F(2 20) = 12.30,

i nj ected vol une of . Thiis, a rat receilved
p <0i0hj Postrmne amabrlaesamdmht@dﬁnab eltt@m@tmnlscsres NN 81gmﬁcantly greater in the

Comyg %%é?ﬂgm PRt i B ey G4 RL R aced on

n on neous alternation
Arm rggzg.f flt@(%‘?‘?pqof 8”St ETPU8 ng session begin
[0143] pj r ¢ y- r af 8} errte%rmwrggri@ e Egpiege from 11-22. The
d1ffer¥1?&' ifltfe mhﬂbet,rrb'f SrrY €A ie® BmBhe Hﬁegrgrﬁ?% 31%‘? stlca 1§ significant, F(2,

ternation paradigm rats were ree
20) (ﬁ1d)é,spa>@r05arm but after making a choice, a rat was
bl ocked into that armfor 30 seconds. The bl ock was
Acenyldheting Ompue durtingl Dalayed SpesarfeoeeAliernodbe anot her

[0144C} hoi ce. Ackflckidthit esfssinale hippbeehpll wiks Atitigtlar weis i rats receiving
ich time two m crodi aI ysli s_sanpl es were col | ected.

Vehrchr%nércqre%wﬁg‘\ hame/ke e > mgdsesdupinedhe peshdregibaseling although output
was cBhQ&Ehtﬁy g@r d\ﬁ'?gts tR vﬂ@@&ﬁlﬁ&mﬁlagp e he MR 5SS ﬁﬁidte[% layed

e or re choices were exc
sponthneous themnatiel, yeeylchdlne retﬁﬂth}emcrﬁaserdaap@mxmne‘amm rab@va Isasal levels in

7. u ect estjn ditjon Procedure
contrgly i A iatehy B v BN 1S5S L@ wC GRgagoubs. In the final
minufe, MeeGIHBiINeSutbHERElesal tb BodbobE AN fervah it &ﬁ&l‘o‘l‘ Shts and

procedure except the rat was not placed on the naze.

approageatylycHébs mebosis dmag FroxBs6 Amslisis @sra(rar@:erm}h weeated measures revealed

I e BT A —

interaetiorg H(06,d60) or1.H, pi<y.0R0P6st-hba hiydly %8 bf feltinidx tredtment interaction
separatjon of ?cetyl chol ine and chol j ne. Fol |l ow ng

indicafe b pippacanpal A4Aanaut duges thedash friningles ob festing tvas pignigicantly
greaté}(iﬁ i @ﬁﬂ#b\ﬂﬁ%& SeARRABIuFIA hREe P HASE VR hEEs (p < 0.05).

acet I ne

Acelylcholzne Output during Resting Condition
[0145] Acetylcholine output in the hippocampus was no different in rats receiving

vehicle or Compound A 1 or 5 mg/kg. There was a slight increase in ACh output in all groups
immediately following an injection which gradually reverted to baseline levels at similar rates.
Enhanced spontaneous alternation performance with Compound A is accompanied by increased
hippocampal acetylcholine output. Compound A influence on hippocampal ACh output only

occurred in the delayed spontaneous alternation. This task itself enhanced hippocampal ACh
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choline and acetate and choline to betaine and
hydr ogen peroxi de. Acetyl choline and choline were
wo oorlosssobr oken down i nto stoichiometric guant PCT/€52008/043140
hydr ogen peroxi de. Hydrogen peroxi de was broken down
and detected by a glassy carbon wired el ectrode coated
outpuirjn gonf8lss rhgdnerrasg éi bippaasepahA Chioupunduvieg deleyehspontaneous

e bi | e.phase...
altern e o B A 6 R REM o= iR S ipmo Ggmppound A had
no effBrta@ liippovampd EACH@uet. aThefiiidihgs Digeddtha Okipolid A modulates
hi sol vq?g delivery system Statistical Analysis [0137]
pPogaapdl SYGLQRtRY Widerranditions thet prgseriripneesmpebehadinergic system.
L0138] 4/ 4 alternations: the rat needed to visit each
[0146} m ondde dyalitatiprokdnlavsd spentaneens pitersationerfonmbiege with Compound
y ; - at I visited different arns ..
A adnhBRRGbT oo g v P UEREE S b bl e ol B B indicates
that therireaiment rahimwes swoi-erm b #3KinGrenriry procedses bpénhancing cholinergic
..entries: the overall nunber of entries was al so
AUVl ol yzed to deternmine if any of the drugs were
altering activity levels. [0140] Mcrodialysis data
was anal yzed by converting the raw values to

[0147per cengeAgs/ AfERi§- drug baseline output. The baseline
out put was calculfated fromthe nean of the first 3

anpl e ' Anal ysi s of Variance
o145 370, SRRy TIP3 PR 5 et PG mor
thanroatineowepeainentdftionciumdroty @pivildiits ©thé BeecBRNRBERItes described herein.
Such measaig es. Post.- hogﬁgpal yses was enpl oyed when there

uch quuLvaienty g7 cppidyied indewidhip dhe score glithe dnyoatie eed are covered by the

followBROALANE Wﬁicﬂlstsﬁﬁé@iﬂdoﬁg, AQ ks, Iaﬁd Exfb%i@cealti@(sg ay \IR/% made to the

. spontaneous Q ternation test, venhl e contr
nventipmeawitiedrd deparping fronnthe sgiri{ 2RP4copastithe dmventien 44 defined by the claims.

iterion. Co d.Atreatment at both the 1 and 5
Other fipeb S Bt gRnaL Bogtl AR Ep Db o Beopsial St

dheigvengion. The contents
of all RESERSCRERLA HRICARPE@YALIRL oA bprTherilis S8 806Gl tis

. spont aneous al ternation scores anong the groups
applicafioqare herehy inqogporatey byreferege, Theappraptiate qostonkits, processes, and

i.ndi . L.+ erpation scor.es . .
methoB 55 L SR L R0 B 508 or e mvetion
and entlmipaes thepedfhat of vehicle controls (p's < 0.01). Arm

Entries in Del ayed Spontaneous Alternation [0143] The
mean nunber of armentries anong the groups ranged

from 11-22. The
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difference in the nunber of armentries anong the
groups was not statistically significant, F(2, 20) =

w@20014588p5 > 0. 05. Acetyl choline Qutput during Bel/agmde/043140

Spont aneous Al ternation [0144] Acetylcholine efflux in

t he hi ppocanpus was at simlar levels in rats

recei ving vehicle and ConpelAdMS 1 ng/ kg or 5 ng/ kg

l“}e post - drug basel i ne, although out put was

consratent | y higher in rats receiving Conpound A In
nut es. of del ayed spontaneous

t first 8 m

apfgl%%g]taf%‘ﬁl,ca CLRASEBICOMBTIPE | ux i ncr eased

approxi mat el y 35% abgve basal levels in controls rats
and %ﬁﬁ?ﬁ%@ﬂéﬂgﬁﬁ%g%gygﬁEVe basal levels in the two
drug groups. In the final mnutes, acetylcholine

out put increased to 609 e basal levels in control
rats and approxi mat ,L,#N%aﬁh drug groups.

Anal ysi s of varian raﬂeaged nmeasures reveal ed
there was a main ef PectiNnfoo time® F(8, 160) = 66.32, p
< 0.01 and a si gnificarpi1 time by treat@nt

interaction, F(16, 160) = 1.91, p < 0.08%. Post-hoc
anal whasind, it (€, -Cg)ieranchied eatuii il chicd GRyRG ((QIT) Bshistali&lor

that hi ppocanpal ACh out put during the |ast 8 m nutes
of t‘&%“'tlgﬁ%u'\ﬁgga@P@fﬁllP r@gnbrychge e fabrapghedrhaloglisyb ausvlistituted or

E ’ egmg_ﬁ%gsﬁ)@eg B3 of BBRLRA i t&prgfshggﬁl%g %@bggtﬂ%eﬁ%mp-aryl or

CondiGHogrhgterod] ringevlydre had 1,122 3part R, and Rsheaken together, form a
hi ppo was no.different inr recei ving, vehicle

or PR ﬁ‘%%ﬁ%g OAuTSL&StI@tWI {ghnﬁ,] BYIEOt ge,élzgpqn@*ﬁ%iridine, or azetidine
i ncrg@s and A 1ACD, QUL P3Ibr ; An@bharBlaes AR 119135‘&2' ahe)

foll om ng an_injection whi CE ar gdual Iay everte %tséand/or esters

. basdhsisel, tha fissceppaingibeing preseatsin aEansnotwhishofadmiaistesed alone

al t j 3 ith Co und A is acconpani ed
Dy 1o e oy R me out put
Cpnpoun i.nfluence ;on hippoc al ACh tput only . .
occur %8%140\%“?%0&1“3&%5%5 as"bgﬁ’i‘eéﬁ% or gﬁtglgﬁ%lgqegﬁrasqml%bnor and is
t as lprédeatinfanemiame oidhi iPARAIALRI AGHOHb U0t sbstantially enhance
controls. The increase in hippocanpal ACh out put

dur i"AgRefet ayed spont aneous al ternation was potenti ated
by Conmpound A treatnent. In a resting condition,
hppharmapeuiigal eppapsisitioptof ohirhil ppbemipR| isAQC oLy pily] selected from

T [ ndi . es hat ., Compound A nodul ates

it bR B BRIl iy TSP Proiel rtts  hatyls Rz and Ry

t takettagpthenfRml a aibelituftdlod ubsubyGlu@d pipQkied (NBéntaining six-membered
facilitati og of del ayed spontaneous alternation

pBYHiS A gk @A I8 B- Corpound A adninistration along with

the current data show ng enhanced acetyl choline

r Eheepsapquadiad glaim 1, wheretthibe brasgherbort unbrdimhedBaloalkyl group contains

S -t e Ik nenor rocess enhanci ng

C% g{llb%éenr éétp?él%;e%e}é‘l%\c}ﬁogg the grou[y cd%swtcmg otel§, 81),/ Br, an%q
The pharmaceutical composition of claim 1, wherein the first compound is 6,7-dihydro-4-
hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin- 1 -yl)propyl)thieno [2,3-b]pyridine-5-

carboxamide or a pharmaceutically acceptable salt and/or ester thereof.

The pharmaceutical composition of claim 1, wherein the amount of the first compound is

sufficient to provide a dosage of less than about 0.25mg/kg.
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[0147] EQUI VALENTS [0148] Those skilled in the art
w Il recognize, or be able to ascertain using no nore

WO b@is8sos ne experi nentati on, numerous equi val POT/ES1006/043140
the specific procedures described herein. Such
equi val ents are considered to be within the scope of

1 6. tM@eiphy@icb@itab8snpostticioyRIlAs 1) yvHePen HR) dn@wnd of Hedirstompound is
Vari ous substitutions, alterations, and nodifications

2 mayifisienttagerovige erlosagaadrherveren i A1handt0- 2upgkei ng from
the spirit and scope of the invention as defined by
1 7.t Heghainmseutdaheompesiiéart of claigyh hetgris theaiggond compound is selected

ifi,cations are within.the scope of t i hvent | 1 e
2 T bRy b e Rirbie 3eORGofhe MM fEERM, Rlidostigmine
3 Pl anshafe/ pAb@BAmBIRPUb1PLLD itk t @ibdnbhiaty demarcatiug, edrophonium,
application are hereby i1 ncorporated by &)gf erence. _The
4 appresigmiae.heBirpoRaneRiang apd eRIERMIBG P! PBRFUelly acceptable

t i cations and ot her docunents may be
5 sgﬁggte r%%%ﬁﬁﬁggﬁﬁvention and enbodi nent s
t hereof . CL Al .S . claimed i S: tical
von LSRRG kol bR il o AR REBSEER compound
2 f as poffigienite peoviddd dosage Cf ieeBlhah bt ldetng@kg.unbr anched
al kyl; a (Cl-C8) substituted or unsubstituted
1 9. CaRqmufhdceutidalBomPoaicietlfn L4 figtarhdl@al ¢lsecshd compound
substituted or unsubstituted arél or heteroaryl ring,
2 oris suffigiest totniedde adosass ebbetiveen Bd andibime/key| ~ or
(CH2) p-heteroaryl ring, where pis 1, 2, 3, or 4, R2
1 10. andinRthodteditenting 4ézhhimer'sfdireasezor susiognition désgrdsr in a patient in need

2 TR BRI, Ryl o RSy ngudin e
3 Orcoftipoandhafiad tegethulgal | y acceptabl e salts and/ or
esters thereof, the first conpound being present in an
amount which i f adm ni spgred al one does not
substanti al |y enhance ngnoily; d second conpound
3 or”éggfgﬁcholinesterase
inhibitor and is preg *-& ) dn d&ount which if
adm ni st ered al one doesinot” substantially enhance

4 menory. 2. The pharnaceﬁtical conpositi®n of claiml5
o e SURRGR B R BB R R
6 n- butdubStituted QREHor 6licRim BradhddedrambiRgRsdIeilodRFIM Substituted or
substituted or unsubstituted piperidine (N—cont.alnlrg:iaI ]
7 si x- mesvbstiteted aryl or heteroaryl ring, or a substituted or unsubstituted (CHa)p-aryl or
8 (CHy)p-heteroaryl ring, where p is 1, 2, 3, or 4; R, and Rs, taken together, form a
9 substitutéd or unsubstituted piperidine, pyrrolidine, azepane, aziridine, or azetidine
10 ring; and nis 1, 2, 3, 4, 5 or 6; and pharmaceutically acceptable salts and/or esters
11 thereof, the first compound being present in an amount which if administered alone
12 does not substantially enhance memory; and
13 » asecond compound which is a cholinesterase or acetylcholinesterase inhibitor and is
14 present in an amount which if administered alone does not substantially enhance
15 memory.
1 11. A method of enhancing memory in a patient in need thereof, administering to a patient in
2 need thereof a therapy including a first compound having the formula
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cyclic ring); and n is 3. 3. The conpound of claim1,
wherei n the branched or unbranched hal oal kyl group

w@omnrasssss a hal ogen atom sel ected from the gr oRQI/US2006/043140

consisting of F, d, Br, and | . 4. The pharnmaceutica
conposition of claim1, wherein the first conmpound is
6, 7- di hydr o- 4- OH O

hydr oxy- 7-i sopr opyl - 6- oXo- B prperi di n-

1-yl) propyl)thienod 2]3- pyéidh e-5- carboxam de or a
pharmaceutically acg sal Rsand/ or ester thereof.
5. The pharmaceuti cal C'erposi tion of claiml1, wherein

the anount of the first 'conmpound is sufficient to

provj de a gdoasage~of, | th kg :

pnar geR PSSR Ry o7 B Ra R A 0k SptelBfcd o
anouidsubdtithtb@ cdrboSitclic @itigpbiadcticd of whbiaaétexdthatcaliyl cvsubbetituted or
a dosage of between 0.01 and 0. 25ny

lkg.. 7. The.
phar WREUBYHTER PIYE SRPTSTORTE Angs Orcd SHORNYICd Qs @P&tﬁ%ﬂm‘é_ (CH)p-aryl or
secondgySofnalngd ks ,S\%h&ﬁ‘;pqg 113,87bf RER UYL, EREF topettRY form a
of trif onate, ne%stl gm ne,” physostigm ne, o
pyr i sibstitutpdion @nswatitatedapiperedige [parrohidine rezepabenagpading, or azetidine

tacri.ne, anmbenoni,um . deparcari um edraphon

(1 vaSPEGRARES |hendet Phe Sulameateetiolly dgesplqtlealts godsor esters
or  PHRFTRGRIMiFSE BdhyorafdRiigaht &nb Bl dnSardiiit WhidSif @frinistered alone
thereof. ‘8. The pharnmaceutical conposition of claiml1l,

wher é¢a3s nohsubsiaptially ethanereme@ennd@n¢onpound i s

sufficient to provide a dosage of |ess than about = .
0.%5mysécgnd Somfnerdphaichicechaliastersemprasttylcbalingstassgi inhipitor and is
wherei n the amount qf. -t second .c nd._i.s .

ou 1 Pt EABp gy etk ag R A0S SRR HERny Sybstapgiatly enhance

0. Snifek@ry. 10. A nmethod of treating Al zheiner's disease

or a cognition disorder in a patient in need thereof,

C ORIk t_RFMNABEInhdS diRaR dRatdo@hfioh diddeRM it HPA@AL in need

a therapy including a first conpound having the =

f cheradfacohprisngdirgngsing €paten) inbregd of treateeni sk adnapistering to a

[ Kyl ;. . 3 bsti t. , '
S e P i BRI R AP o

substituted or unsubstibﬁtedj aryl or heteroaryl ring,
or a substituted or unsgbstjtuted (CH2)p-aryl or
(CH2) p- het eroaryl rpng; (> N'§21, 2, 3, or 4; R2
and R, taken toget edl fhrma sibstituted or
unsubstituted pi periSdi nd. Wrrolidine, azepane,
aziridine, or azetidineRring; and nis¢, 2, 3, 4, 5

or 6; and pharmaceutically acceptable salts and/ or

est emdetereR eBf(Ci{thpbianclxd aronprodedediyipa ((£ie€9rsubstitutgd or
anmount adm.ni st e

unsu stiitﬁgdic];rbocychc ring; rb?a%cﬁeldo SFimbranched haloalkyl, a substituted or
unsubstituted aryl or heteroaryl ring, or a substituted or unsubstituted (CHy),-aryl or
(CH,),-heteroaryl ring, where p is 1, 2, 3, or 4; R; and R3, taken together, form a
substituted or unsubstituted piperidine, pyrrolidine, azepane, aziridine, or azetidine
ring; and nis 1, 2, 3, 4, 5 or 6; and pharmaceutically acceptable salts and/or esters

thereof, the first compound being present in an amount which if administered alone

does not substantially enhance memory; and
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does not substantially enhance nenory; and a second
conpound which is a cholinesterase or

W@e®rpssshdl i nest erase inhibitor and i s presentPCTUS2006/043140

13.

14.

15.

16.

17.

18.

amount which if adm nistered al one does not

substanti ally enhance nenory. 11. A nethod of
enhanceagdrempoynd whichpat icholinesterase erladehydeldihesterase inhibitor and is
adm nistering to a e i.n, need thereof a thera

o) Q) 1 oF ainGp R S SR BTG AR o5 Ro SRR ALy enhance

Rl i sndifekyC8) branched or unbranched al kyl; a (Cl-C8)
substituted or unsubstituted carbocyclic ring;

br AnGhRd A cBRiANEREY 3 RSt &

unsu st‘?‘% ute arn%1 or ﬁ}gt erg%ar y*mrﬂl%ﬁgl,t&o%df é&lﬁgls g diagnosing a

s Upatieint mtmdd of tr@mammadtmnﬁsi(em Jqa patieht mrneed thereof a therapy

(CH2 roa | . wher s 1, 2, 3, or 4, R2
and® lngt (}‘%(ﬁ) ﬁ@?&/mégl?erfggg bstituted or
unsubstltuted plperlding pyrrolidine, azepane,
aziridine, or azetidine H g pd nis 1, 2, 3, 4, 5
or 6; and pharmaceu |l e salts and/ or
esters thereof, thefilfst coﬂrbouﬁgd bei ng present in an
amount whi ch i f adnﬁ%lsNer al one does not
substantially enhance anDry, and a seQﬂpd compound

which is a cholinesterase or acetyl choli’nesterase
i nhi bvHegrin Rmds ((B -(3) beamnbed asr Lmbramnhwulkyma 00;-Cf) substituted or

adm ni Stb% ﬁf}g}oﬁﬁ &‘gr?ngh ﬁ‘g n%% héjrhéih%ﬂglegggbsumted or

or a uﬁgqaaﬁﬁﬂtéarhrﬁl oﬁ%ﬁé%arym@g BRk k@M indtel &%ﬁguﬁéﬂﬁ&t@@tcm)p aryl or
conpr | S|)g%§ I agnosi ng a patl ent in need of treatnent
1

and &ghppibsterearylgingy wheyssp isdne, 3,0rAeBal ammﬁr,édfenaogether form a

EMIJ :: :%Stlﬁ?g(i (gdl f @gl‘ﬂe@ f)tg)ﬁ]gl o A d aVI éﬂgee 8%1%@ ne, gr azetidine
( C1- eBp; sidhsisilt 0f Bk, Sror 60&&&3? mhué@dcﬂwmw%lb Saltd &1d/or esters
branched or unbranched hal oal k a substituted or

unsublarealuthe dirgcompgrnd beiag B’é?ﬁ?ﬂt i o gmogst vghich if administered alone

b I
o o ek eREU

32@1”5?{:0(% afcggjpé}?%ﬁvﬂ% is ];%Bgi: r%g Hagg glcegﬁ&o%nesterase inhibitor and is
azi r ipthstg, in @h amoeht whiok if adm;imsm dlonesdoks nBt substadtially enhance

or 6; and pharnaceutically acceptable salts and/or

est eMPiNHEr eof, the first conpound being present in an

ampunt which if adm nistered al one does not

subka mathpd of gnseoneafciaims 8y I, 12ma'13 awbereiribe Sowpad preond
%‘}lgpduﬁd@arggﬁfnhﬁ&é}eﬂﬁ; eqr acetyl chol i nest erase
[

tor an rese In an am)unt which if
adﬁle | 2th6d 6 ar%!(())nne otd 5 rSnsqatIISLi gt ere%tﬁen Puasrgsa:gd second

compounds are administered separately.

The method of any one of claims 10, 11, 12 or 13, wherein the amount of the first

compound is sufficient to provide a dosage of less than about 0.25mg/kg.

The method of any one of claims 10, 11, 12 or 13, wherein the amount of the first

compound is sufficient to provide a dosage of between 0.01 and 0.25mg/kg.

The method of any one of claims 10, 11, 12 or 13, wherein the amount of the second

compound is sufficient to provide a dosage of less than about 0.5mg/kg.
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2

menory. 13. A method of enhancing menmory in a patient
in need thereof, conprising diagnosing a patient in

wone@dostsos r eat ment and adni ni steri ng to a patiRCI/USI006/043140

19.

need thereof a therapy including a first conpound
having the formula wherein RL is (Cl-C8) branched or
unBicamethed ofibikydne af ldihsd8) 1 5uBilB mhdemrthe amount of the second
unsubst i ute carboc cl.ic rin ranche ched
oot S RGBS PHRAS oo Rk abistvich G4 2hd %
heteroaryl ring, or a substituted or unsubstltuted
(CH2) p-aryl or (CH2)p-heteroaryl ring, where pis 1,

2, 3, or 4; R2 and R3, taken together, forma
substituted or unsubstituted piperidine, pyrrolidine,
azepane, aziridine, or azetidine ring; and nis 1, 2,
3, 4, 5 or 6; and pharnaceutically acceptable salts
and/ or esters thereof, the first compound bei ng
present in an anmount which if adm nistered al one does
not substantially enhance nenory; and a second
conpound which is a cholinesterase or

acetyl cholinesterase inhibitor and is present in an
amount which if adm nistered al one does not

substanti ally enhance nenory. 14. The nethod of any
one of clainms 10, 11, 12 or 13; wherein the first and

~second conpounds are admi nistered together. 15. The

nmet hod of any one of clains 10, 11, 12 or 13, wherein
the first and second conpounds are adm ni stered
separately. 16. The nethod of any one of clains 10,

11, 12 or 13, wherein the anount of the first compound
is sufficient to provide a dosage of |ess than about

0. 25ng/ kg. 17. The nethod of any one of clains 10, 11,
12 or 13, wherein the anount of the first conmpound is
sufficient to provide a dosage of between 0.01 and

0. 25ng/ kg. 18. The nethod of any one of clainms 10, 11,
12 or 13, wherein the anmount of the second conpound is
sufficient to provide a dosage of |ess than about

0. 5ny/ kg. 19. The nethod of any one of clains 10, 11,
12 or 13, wherein the anmount of the second conpound is
sufficient to provide a dosage of between 0.1 and

0. 5ng/ kg.
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