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biological extracts and may be used to create compound arrays for screening for potential

new drug candidates. Further, in general, compounds derived by the chemical conditioning
process are chemically stable and structurally diverse, and good candidates for use in drug
screenings for pharmaceutical activity. In some embodiments, compounds derived from
turmeric oil are provided. According to some embodiments of the invention, compounds
derived from turmeric oil by the chemical conditioning process described herein are
provided. In another embodiment, the invention provides a method of preparing an array of
chemical compounds from turmeric oil. In some other embodiments, compounds useful for
inhibiting, treating, or abatement of cognitive decline are prepared by chemical synthesis.

[0002] In some embodiments, the present invention provides compounds of Formula
1-0, I, Ia-0, Ia, Ib-0, Ib, Ia-1-0, Ia-1, [a-2-0, Ia-2, Ib-1-0, Ib-1, Ib-2-0, or Ib-2:
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CH3 R2 NR3aR3b CH3 1b-2-0 117,2 or pharnmaceutically acceptable salts,
wherei n constituent nmenbers are provi ded bel ow [ 0003] The present

i nvent i orwbuntinausspr ovi des pharnaceuti cal conpositions ®ORAIS2E&L0Mg136
conmpound of present invention (such as a derivative of turneric oil or a
conmpound of Forrmula 1-0, I, la-0, la, Ib-0, Ib, la-1-0, la-1, la-2-0, la-2,
I b-1-0, 1b-1, 117, BiQ, 2), or pharmaceutically acceptable salt

t hereof, and at | east g aceutically acadptable carrier. In some

conposi tions conpri sing
lal-0, la-1, la-2-0, la
pharmaceutical |y acceptab
acceptable carrier.

10, Lb~ 1
& salt thereof,
[ 0004] The pre

Ye i nverfti on further provides

met hods of inhibiting, treating, apg/or fabatj;ng cegfitive decline and/ or

Al zhei nmer's di sease with a conpound 6prres- t invertion such as a conpound
of Formula I-0, I, la-0, la, Ib-0, Ib la-1-0, la-1, la-2-0, la-2, Ib-1-0,
| b-1, 117,2-0, or 117,2, or pharmaceutically acceptable salt of the sane.
100051 The present Rayentiensfurther provides nmethods of inhibiting,
treating, or abatenent g Ntive decline wkth a conpound of present

i nvention such as a conp , la-0, la, Ib-0, Ib, la-1-0,
la-1, la-2-0, la-2, I|b- Ib-2, orpharmaceutically
acceptabl e salt of the sane ént i nvention further
provi des nmet hods of inhibiting, i ment of one or nore of
anyl oi d production, anyloid assenbl | oj d aggregation, amyloid binding
(to cells in the brain such as neucap gl sk’ theCgctivity/effect of Abeta
ol i goners on neurons, and anyloid deposition (on cells in the brain such as
neuron cells) with a compound of prédé¢ht invention such as a conpound of
Formula 1-0, I, Ia-lg, la, 1b-0, Ib, la-1-0, la-1, la-2-0, la-2, |Ib-1-0,

I b-1, 1b-2-0, or 1b-2 yaceutically accgptable salt of the sane.
100071 The present inveption \\rther provi des fconpounds of Formula 1-0, |
la-0, la, 1b-0, Ib, | a- 2- 0, | b-1-0, Ib-1, Ib-2-0, or

| b-2, or pharnmaceuti cal OH; use in therapy.
100081 The present invent of the conpounds of
Formula 1-0, I, la-0, la, 1b-0, Ib: la-1- la-2-0, la-2, |Ib-1-0,

I b-1, 1b-2-0, or I1b-2, or pharnacegticalfy Qacceptable salts thereof, for

t he manufacture/ preparation of a n€Uscgrent RPor uSHsin therapy.

100091 In sone enbodi nents, the conpqounds of present invention inhibit,
treat, or abate (partially inhibit) B?nding of the anyloid (including Abeta
oligoners) to neurops (such.as neurons in the brain) and are useful for the
i nhibition, treatnent; ‘ enent of cognikyve decl i ne and/ or

Al zhei ner' s di sease. Inj|kone enbodi ments, thejconpounds of present
invention inhibit, treat g of anyl oid aggregati on,
anyl oi d binding, and a - enbdgdilarent s, the conpounds
of present invention
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inhibit, treat, or abate anyloid aggregation.In sone enbodi nents, the
conpounds of present invention inhibit, treat, or abate anyloid binding.In
sonme enmbodpDreentE48sbhe conpounds of present invention i nRCHiUS200eaB¢ Or
abat e anyl oi d deposition.In sone enbodi mrents, the conpounds of present
invention inhibit, treat, or abate the act|V|ty/effect of Abeta oligoners
on neurons. In so ‘

90% 95% 98% or 99% by wei ght).
herein may be used to treat one or 2y Ny
and/or Al zheimer's disease such asCHpmpay | @gp, comfusion, inpaired
judgnent, personality changes, disorientation, and | oss of |anguage skills.
Further, the conpounds and nmet hods Hek®ribed herein may be useful in
inhibiting, treating. and/ or _abating cognitive decline and/or Al zheiner's
di sease by restoring T nd/ or inhibiting, treating,
or abatenent of one or Hoth of neurodegenerat on and general anyl oi dosi s,
nore specifically, by i abat enent of one or nore of
anyl oid production, anylid i O greg&Hdzon, anyl oi d bi ndi ng,
and anyl oi d deposition. R [0010] Figure 1
shows results of an MIT assay in tbe pregeRce and absence of a processed

product of anyl oid precursor prote [ 00 Figure 2 shows

i nhibition of processed product of Eﬁbeid BHecursdr protei n-nedi at ed
menbrane trafficking effect by CT0109., [0012] Fi gure 3 shows CT0109
inhibiting the nenory | oss effects o a processed product of anyloid
precursor protein. R DESCRI PTI ON [0013] Cognitive decline,
such as nenory | oss, i i npai red judgggnt, personality changes,

di sorientation, and |l o | anguage skills oclcurs in much of the

popul ati on as they age, nmost conmon, severe and
irreversible formof cogqitix Al Cilisease, which, at
present, is always fatal.
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[0014] The synptons of cognitive decline and Al zheiner's di sease are
thought to stemfromthe formati on of anyloid plaques and neurofibrillary

t angl es, wbi2oh/ass80t hought to contribute to the degradatrcorusedionhasseur ons
(nerve cells) in the brain and the subsequent onset of synptoms. Anyloid is
a general termfor E{otein fragnents that the body produces normally.
Beta-anyloid is a fragnmen s\\? protein that is snipped from anot her
protein called anyl oid yprecursyr protein (APPR* In a healthy brain,

bet a-anyloid protein frg and elimnated. In

i ndi viduals with Al zhei eh cognitive decline,

: tues. Neurofibrillary
tangles are insoluble tw sted fibetes that /are founjd inside of the brain's
cells. The protein contained in negrofibyillary tangles, i.e., the tau
protein, fornms a mcrotubule, whic@nghel ds t foc,nutrients and ot her
i nportant substances fromone part o e netve cell to another. In
Al zhei ner' s di sease the tau protein Ibsl abnormal and the m crotubul e
structures coIIaps&1 [ 0015] Beta-secretase is the enzyne in the human
brai n responsi bl e gducti on of Beta-anyloid, the pathogenic
subst ance responsi bl e R pl aques and tangles in the
Al zhei ner' s di seased br s oligomers (beta-anyl oid
ol i gonmers or Abeta olid are al so _believed to be(ﬁ§sponsible for early
cognitive decline in the AlRheLntr diseaxed brai®. I nhibition of

bet a- secretase woul d be expected t bet a- anyl oid burden in the brain
and thus slow cognitive decline, block thke \formatijon of anyloid oligoners,
the production of plaques and tangggs, Halt! neurogggeneration, and to
potentially treat mld cognitive inpaiphentNBnB-nDre serious forns of

cognitive inpairnment such as Al zhei Ie2-0s di sease. [0016] M I 1lions of
peopl e worl dwi de are affected by cognitive decline and Al zheiner's disease.
Accordi ngly, thereRrs_strefg need to discover inhibitors of cognitive
decline, and in particy ppounds that are*useful in the treatnent and
abat enent of cognitive|decline|land Al zhei ner's| di sease, by nethods such as
i Abet a ol i goner s) produc%ion, anyl oid
egatom~andiornany alah(including Abet a

ol i goners) deposition (i.e”, plagihg), in heuor odegener ati on

and/or restoring long term potentization, hi biting the
activity/effect of Abeta oligonmersggn neurans, 7Jhe is also a need for

i nhibitors of cognitive decline that®aRé cH¥R'RAl [y %and bi ol ogi cal | y

st abl e. [0017] Plants have atipmacted relatively little attention as
potential |y val uable resources for drug discovery in the area of cognitive
decl i & Papranaseytivallaeceptahlesalis avhergie comssitesnt plepbersexe prvidsdibelopy. oduce

unnat ur al ! Y C ands LG hal | . 'S ally
used. Accoﬁg?% ?@% t g%%tigﬂgﬁ@%ﬂaﬁ%%ggeggghgﬁné¥ﬁ%§&%ﬁﬁ%#O gg%ﬂ%ﬁgﬁipounds
of medionipniaingi atcempstnd b rgdean inventisra¢dueh aasda eletivaiesof nameeit hdl or a

bi ol ogi cal . icular, th is al d d d
dent PP BLRGE R 00 Eder Sinthioal Texct dets T Ad: MepeltnGoF It B2
tr eat gRNb-HNEr ANALRIR Ay 5&9&5&1@@1@%&%&,%@&% %a%h%ggﬁa%mgée%ﬁ@am-

[0018] Turneric-a highly rfeputed herb in Indian systemo
medi ciapecpmple vedderi s {thesankd zesgodirher@sir dherapresamg ainvent®yn . fuherc poevidesnest i ca

Val et g Fam .. Zi ngi beraceae), whi ch grows,abundant in India as | ong
been E@ AsIYe aL%I ROSHRgS & o%xgpglrng A RpaKpd PEE?% ?II'?()t Lqﬁ&gf’e?bgr }beg?'r acts
are racmnEENdR®-0014-2 8- 1WoUBdS 18:2d0,i & TRoNRE | phﬁrmédeﬁiiéiillfsyoédé%tﬁb@xialtact s of
rhi zones and | eaves of Curcuma species of Zingiberaceae famly are reported
to be thegeslyandrasdeashenetphagmanshticadly ageapiahdesastieovascul ar di sorders. See WO
2003051380. i il . TBI. [cuma_ l.onga)

i th super A TEE sEebl n BRI ELE B8 ool g T in BT Pl

" Supembatirgi @ghitivardeckindDirakordel zhxihtea’s tdieaseovith ur dopipoting G rpeesdRt ihosigiadn" , 1
Agric. Food Chem, 2000, 48 (6 p, 2189- 2192: see also L-H Chang, et. al,
"Su pertd 4 %WW&P%B%IQBW“HQ? &é’ L;?'Balé’t fboa 1gs Iag ]!Jpnlérli’éa'g'rq: Ig-2olbr lir Bobra 1 onga
Li nn gnd-myf lﬁ-z,ccﬁtﬁh%&feuﬁmlg%%%‘ie saRQ AR and Purification

Technol ogy Vol une 47, |ssue 3, January 2006, Pages 119-125. The present
invention, in part, relates to producing and identifying conmpounds derived
fromTurneric oil (i.e. Turmeric oil derivatives) that are useful in the
treatment and abatenent of cognitive4decline and Al zheiner's disease. The
present invention also, in part, relates to chem cally synthesi zi ng

conmpounds that are useful in the treatnment and abatenent of cognitive
decline and Al zheiner's disease. [ 0019] The conpounds, conpositions,

N 1 I Y Y I L T ' N L I T Y 1 N 1 T



CH3 1-0 or pharmaceutically acceptable salt thereof, wherein: [0021] S
a single bond or a double bond; [0022] Rl is H CH3, CF3, F, d, Br, or

- 0CF3; w0 20{10028p R2 is H Cl-6 al kyl, Cl-6 hal oal kyl pctassZoiopaedieal kyl ,
or C6-10 aryl, wherein each of the Cl1-6 al kyl, Cl-6 hal oal kyl, C3-7

cycl oal kyl, [005(CPhd Preeyt iﬂv%nﬁ&p?ﬁljtﬁér'tﬁrgvig& PnetdodsZof Fhikh ing,rtréating or
substituents each independently selected from OH, am no, halo, C1-6 al kyl ,
Cl- 6 heliatranday of c@nitbveaddebing withradcoBiposnd af prelsédigvention 3udh 683 ¢anoking of

NR3aNR3b; 0 s H Cl- | kyl . €1-6_hal o3l :

cycl ogﬁ3 LIt ki I[]%ﬁ?[]at@gﬁogﬂ STE i?'jl’ ieféii)l ,Ia'gr Htérbiégir ﬁ ?'%ﬁé#éﬂn %Bach of
the ClpirablanticalGlackepabloahikyf the Gand_cycl oal kyl , arylalkyl, or C6-10 aryl
is substituted by 0, 1, 2, 3, 4, or 5 substituents each independently

sel ected frW0@H haywpresent Hyewtioncfurghes| iegyvideCmeghads| ofainbjbiting] réatiagk oxy, and

cycl oatie o onegr ot i i bucion dptofil Binsy 2yl RReion, oo o

the Clafiylalkyindingl(t6 dedlk aaltky Ibraif3udh ay dleankydlls), ahe GotGityaAENdct icF Abeta
substituted by 0, 1, 2, 3, 4, or 5 substituents each independently sel ected
fr om CRUEOMETHEN neHroys, ed gmyloid, deposttion (RRIcsHS Ky the eraingsughiasxgeureeells) 6

hal oal ; : ] 1 thom t whi ch

t hey aér%,gPi gltctoéncp ﬁggd P g?%%gntgﬁvgé%n%g&l %Q'?B%g%@raéfd%@é&r g?yg Igt(gl’ %IIQS Foup

t hat i®, bt iUt leel-04 kak2, 0b-14Q, 1B51, By-24), ooib-3, eufistinbeeatitalyeactptable salt

[ ndepeg:\\fd ntly selected fromOH, amno, halo, Cl1_6 alkyl, Cl1_6 hal oal kyl,
Cl-6 ItE‘(') 1€.C1_6 hal oal koxy, aryl, arylalkyl, heteroaryl,

het er oaryl ajobyy) FHChRMK WvenBaifu@tepeeiied 8sthfdnds 8PHormula 1-0, 1, Ta-0, Ia,
Ib-0, Ib, Ia-1-0, Ia-1, Ia-2-0, Ia-2, Ib-1-0, Ib-1, Ib-2-0, or Ib-2, or pharmaceutically acceptable
salts thereof, for use in therapy.
[0008] The present invention further provides use of the compounds of Formula I-0,
I, Ia-0, Ia, Ib-0, Ib, Ia-1-0, Ia-1, Ta-2-0, Ia-2, Ib-1-0, Ib-1, Ib-2-0, or Ib-2, or pharmaceutically
acceptable salts thereof, for the manufacture/preparation of a medicament for use in therapy.
[0009] In some embodiments, the compounds of present invention inhibit, treat, or
abate (partially inhibit) binding of the amyloid (including Abeta oligomers) to neurons (such
as neurons in the brain) and are useful for the inhibition, treatment, and abatement of
cognitive decline and/or Alzheimer’s disease. In some embodiments, the compounds of
present invention inhibit, treat, or abate one or more of amyloid aggregation, amyloid
binding, and amyloid deposition. In some embodiments, the compounds of present invention
inhibit, treat, or abate amyloid aggregation. In some embodiments, the compounds of
present invention inhibit, treat, or abate amyloid binding. In some embodiments, the
compounds of present invention inhibit, treat, or abate amyloid deposition. In some
embodiments, the compounds of present invention inhibit, treat, or abate the activity/effect of
Abeta oligomers on neurons. In some embodiments, the compounds show activity in a beta-
secretase assay and are potentially useful for the inhibition, treatment, and abatement of
cognitive decline and Alzheimer’s disease. In some embodiments the derivative of turmeric
oil is a compound in purified and isolated form (for example, with a purity of greater than
80%, 85%, 90%, 95%, 98%, or 99% by weight). The compounds and methods described
herein may be used to treat one or more symptoms of cognitive decline and/or Alzheimer’s
disease such as memory loss, confusion, impaired judgment, personality changes,

disorientation, and loss of language skills. Further, the compounds and methods described
-5



[0028] R4 is H Cl-6 alkyl, C1_6 haloal kyl, C3-7 cycloal kyl, or C6-10 aryl,
wherein each of the CL 6 aI kyl, ClL_6 hal oaI kyl, C3_7 cycloal kyl, or C6_10
aryl is swbsbitwussd by 0, 1, 2, 3, 4, or 5 substituentsPpeaas2omdepsndent |y
selected fromOH, amno, halo, C6 alkyl, Ci1,6 haloal kyl, Cl_6 al koxy, and

Cl- 6 hedreial kyybe [RQAD] inl inisbinag e nieathgTeitidior Wheihg E&irﬂtlﬁ’@ldél:lﬁleb(éﬂﬁj/oﬁnd R3
is OH, hen at | east one of R R2, and R4 is other t H |In sone
embodi ArEREEneT ishdiseasp Aestering-dena, temy peterl@at&rheqndfqﬁamhlbltmg, treating, or

2- met % feﬁ?e% b lo}ﬂ: %?@Bﬂlzoteﬁleu‘l}od%l enere}tlo nge%g} a/?cﬁgg 5id r}rp&gl gF&ﬁgal the

conpoun t he present inventi n 0 Celt acceptable sa

t her eddy iishihitingpeatie, ofr Ebatemb bf olﬁeObBrﬂorarofpbmyhntqm@dmabh,yamtylzﬁxpt abl e
salt there 8ma errbod &’Hd t he, conpound of Fornula |

is ot SR anawélgd%g%{lﬁ%ff 105¢ tbmcgwgaég Yoy depgpition. [0032] In some

enbodi nents, the conpound of the present invention or pharmaceutically
acceptgﬁb@lﬁﬂrtlowizmwn@cgonpound of Fornula |a-0:
[0010] Figure 1 shows results of an MTT assay in the presence and absence of a
processed product of amyloid precursor protein.
[0011] Figure 2 shows inhibition of processed product of amyloid precursor protein-
mediated membrane trafficking effect by CT0109.
[0012] Figure 3 shows CTO0109 inhibiting the memory loss effects of a processed

product of amyloid precursor protein.

DETAILED DESCRIPTION

[0013] Cognitive decline, such as memory loss, confusion, impaired judgment,
personality changes, disorientation, and loss of language skills occurs in much of the
population as they age, in varying degree. The most common, severe and irreversible form of
cognitive decline is Alzheimer’s disease, which, at present, is always fatal.

[0014] The symptoms of cognitive decline and Alzheimer's disease are thought to
stem from the formation of amyloid plaques and neurofibrillary tangles, which are thought to
contribute to the degradation of the neurons (nerve cells) in the brain and the subsequent
onset of symptoms. Amyloid is a general term for protein fragments that the body produces
normally. Beta-amyloid is a fragment of a protein that is snipped from another protein called
amyloid precursor protein (APP). In a healthy brain, beta-amyloid protein fragments are
broken down and eliminated. In individuals with Alzheimer's disease and other forms of
cognitive decline, the fragments accumulate to form hard, insoluble plaques. Neurofibrillary
tangles are insoluble twisted fibers that are found inside of the brain's cells. The protein
contained in neurofibrillary tangles, i.e., the tau protein, forms a microtubule, which helps
transport nutrients and other important substances from one part of the nerve cell to another.
In Alzheimer's disease the tau protein is abnormal and the microtubule structures collapse.

[0015] Beta-secretase is the enzyme in the human brain responsible for the production
of Beta-amyloid, the pathogenic substance responsible for the formation of brain plaques and
tangles in the Alzheimer’s diseased brain. Beta-amyloid and its oligomers (beta-amyloid

oligomers or Abeta oligomers) are also believed to be responsible for early cognitive decline
-6-



la-0 or pharmaceutically acceptable salt thereof. [0033] In sone
enbodi nents, the conpound of the present invention or pharmaceutically
accept ablwozalttoissser eof is a conmpound of Forrmula la: | &COnsS2010/044136
pharmaceutically acceptable salt thereof. 100341 In sone

enbodiifeht pre-AtthednEMOURCasell briig. PIhaERIN bhbemtseoradd WIted BRGeRpédieatd ¥
acceptable salt thereof is a conmpound of Fornula Ib-0: Rl or

phar nelé%se‘uflu beigranyyleid twpdenn dhes brain anddgthagslow cognitivegigglie, block dhesfoampiinti nment s,
the cW&m&dqhﬁ%&wE&Sﬁ@auatf&}a%}fabﬁaﬁgw% BIRCHH MG R deYeREARR! 80 & sal t

t here s a compound of " Fornul a
potentially treat mild cognitive impairment and more serious forms of cognitive impairment

such as Alzheimer’s disease.

[0016] Millions of people worldwide are affected by cognitive decline and
Alzheimer’s disease. Accordingly, there is strong need to discover inhibitors of cognitive
decline, and in particular, compounds that are useful in the treatment and abatement of
cognitive decline and Alzheimer’s disease, by methods such as inhibiting amyloid (including
Abeta oligomers) production, amyloid (including Abeta oligomers) aggregation, and/or
amyloid (including Abeta oligomers) deposition (ie., plaging), inhibiting
neuorodegeneration, and/or restoring long term potentiation, and/or inhibiting the
activity/effect of Abeta oligomers on neurons. There is also a need for inhibitors of cognitive
decline that are chemically and biologically stable.

[0017] Plants have attracted relatively little attention as potentially valuable resources
for drug discovery in the area of cognitive decline and Alzheimer’s disease. The use of plant
extracts to produce unnatural derivatives of compounds of medicinal interest is not generally
used. Accordingly, there is also a need for a method of producing compounds of medicinal
interest from plant extracts and extracts from other biological sources. In particular, there is
also a need to produce and identify compounds derived from plant extracts that are useful in
the treatment and abatement of cognitive decline and Alzheimer’s disease.

[0018] Turmeric—a highly reputed herb in Indian system of medicine-Ayurveda—is
the rhizome of Curcuma longa L. Syn. Curcuma domestica Valeton (Fam. Zingiberaceae),
which grows abundantly in India. It has long been used as a spice and a coloring agent in
food. Its powder or extracts are recommended to treat wounds and inflammation. Lipid
soluble extracts of rhizomes and leaves of Curcuma species of Zingiberaceae family are
reported to be useful for the treatment of neurocerebrovascular disorders. See WO
2003051380. Turmeric oil can be extracted from turmeric (Curcuma longa) with
supercritical carbon dioxide. See e.g. B. Gopalan, et. al, “Supercritical Carbon Dioxide
Extraction of Turmeric (Curcuma longa)”,J. Agric. Food Chem., 2000, 48 (6), pp 2189-
2192; see also L-H Chang, et. al, “Supercritical carbon dioxide extraction of turmeric oil
from Curcuma longa Linn and purification of turmerones”, Separation and Purification
Technology Volume 47, Issue 3, January 2006, Pages 119-125. The present invention, in
part, relates to producing and identifying compounds derived from Turmeric oil (i.e.

Turmeric oil derivatives) that are useful in the treatment and abatement of cognitive decline
-7-



or pharmaceutically acceptable salt thereof [0036] In sone
enbodi nents, the conpound of the present invention or pharmaceutically
accept ablwo=alioissser eof is a conmpound of Formul a la-1- 0PCHIS20184044166 or
pharmaceutically acceptable salt thereof. 100371 In sone

enbodi amntAdzheihe’ < aligeasind Dlhe tpiesepr esention nleo)t inopa) relb@s nac ehdmicallyl y

Sﬁ;?ﬁ;@g&%igggfcyhggég%{ Téllgqs @%é?ﬁ? E)I}.luﬂ}%etgatnfgr{t rglj‘l!iaébllt%;n]éilt of cclg%}tllveoc{ecline
and Alzheimer’s disease.
[0019] The compounds, compositions, and methods described herein are directed
toward these needs and other ends.

[0020] Embodiments of the present invention provide, inter alia, a compound of

Formula I-0:
RL
R4
N CH,
CH; j2 R? CH;
I-0
or pharmaceutically acceptable salt thereof, wherein:
[0021] ===/ is a single bond or a double bond,;

[0022] R1 is H, CH3, CF3, F, Cl, Br, or —~OCF3;

[0023] R2 is H, C1-6 alkyl, C1-6 haloalkyl, C3-7 cycloalkyl, or C6-10 aryl, wherein
each of the C1-6 alkyl, C1-6 haloalkyl, C3-7 cycloalkyl, or C6-10 aryl is substituted by 0, 1,
2, 3, 4, or 5 substituents each independently selected from OH, amino, halo, C1-6 alkyl, C1-6
haloalkyl, C1-6 alkoxy, and C1-6 haloalkoxy;

[0024] R3 is OH or NR3aNR3b;

[0025] R3a is H, Cl1-6 alkyl, Cl1-6 haloalkyl, cycloalkylalkyl, C3-7 cycloalkyl,
arylalkyl, or C6-10 aryl, wherein each of the C1-6 alkyl, C1-6 haloalkyl, C3-7 cycloalkyl,
arylalkyl, or C6-10 aryl is substituted by 0, 1, 2, 3, 4, or 5 substituents each independently
selected from OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl, C1-6 alkoxy, and Cl1-6
haloalkoxy;

[0026] R¥® is H, Ci alkyl, C¢ haloalkyl, cycloalkylalkyl, Cs.; cycloalkyl, arylalkyl,
or Ce.19 aryl, wherein each of the C,¢ alkyl, C, haloalkyl, Cs.7 cycloalkyl, or Cq.jg aryl is
substituted by 0, 1, 2, 3, 4, or 5 substituents each independently selected from OH, amino,
halo, C;_alkyl, C;.haloalkyl, C;.¢ alkoxy, and C,_¢ haloalkoxy;

[0027] or R*® and R* together with the N atom to which they are attached form a 4-,
5-, 6- or 7-membered heterocycloalkyl group that is substituted with 0, 1, 2, 3, 4, or 5
substituents each independently selected from OH, amino, halo, C;¢ alkyl, C, haloalkyl, C;.¢

-8-



100381 In sone enbodi nents, the conpound of the present invention or
phar maceutically acceptable salt thereof is a conmpound of Fornula Ila-2-0:
R1 or phawoaornutiussal | y acceptabl e salt thereof. POOAB2010/044H66TE
enbodi nents, the conpound of the present invention or pharmaceutically
acceptalkbey, s@ht hdledleedy,i sryl eeymieyndhetroat/] MheterdayRlkyl,Ofcyploalkyncest i cal |y
acceptabl e salt thereof. [ 0040] In sone enbodi nents, the conpound of
the privd@AeYSoalerttan or pharmaceutical |y acceptable salt thereof is a
conmpound of 4 1- 0 - l-b- 1- .
phar maceut i [é)gli‘?];?é a%cljé’g?l'fb gylégﬂ? hta1 Oglrkég;@%a%glk%r Ctg"o ag’l’%herem each

of the Cy¢ alkyl, C haloalkyl, Cs_; cycloalkyl, or Ce.1o aryl is substituted by 0, 1, 2, 3, 4, or

5 substituents each independently selected from OH, amino, halo, C alkyl, C;. haloalkyl,
C,.¢ alkoxy, and C,.¢ haloalkoxy.

[0029] In some embodiments, when ~====--= is a double bond and R? is OH, then at
least one of R!, R2, and R* is other than H. In some embodiments, the compound of Formula
I-0 is other than 2-methyl-6-p-tolylhept-2-en-4-ol.

[0030] In some embodiments, the compound of the present invention or
pharmaceutically acceptable salt thereof is a compound of Formula I:

Rl

CH,

Ollnn
=

W

%,

R3 CH3

or pharmaceutically acceptable salt thereof.
[0031] In some embodiments, the compound of Formula I is other than (6S)-2-
methyl-6-p-tolylhept-2-en-4-ol.
[0032] In some embodiments, the compound of the present invention or
pharmaceutically acceptable salt thereof is a compound of Formula Ia-0:
Rl
R4

CH,
\
CH3 R2 R3 CH3
[a-0
or pharmaceutically acceptable salt thereof.
[0033] In some embodiments, the compound of the present invention or

pharmaceutically acceptable salt thereof is a compound of Formula Ia:



100411 In sone enbodi nents, the conpound of the present invention or

phar maceutical ly acceptable salt thereof is a conmpound of Fornula Ib-1: R
or phar reweurbiloahssy accept abl e salt thereof. 100£21/Usno 190w 36

enbodi nents, the conpound of the present invention or pharmaceutically
acceptabl e salt therkof is_q _conmpound of Fornmula Ib-2-0: Rl I b-2-0 or

phar maceutical ly accep =\t thereof. gt 100431 In sone enbodi nents,
t he conpound of the pregent invention or pharnmaceutically acceptable salt

t hereof is a conpound of Formulja | b-2: R1 [1b-[2 or pharmaceutically

acceptabl e salt thereof. CH;

(@111
=

w

z,

R} CH;

)
o

or pharmaceutically acceptable salt thereof.
[0034] In some embodiments, the compound of the present invention or
pharmaceutically acceptable salt thereof is a compound of Formula Ib-0:
Rl
R4

CH,

X

CH; pi R CH;
Ib-0

or pharmaceutically acceptable salt thereof.

[0035] In some embodiments, the compound of the present invention or

pharmaceutically acceptable salt thereof is a compound of Formula Ib:

Rl

AYHIn
&
o
z,
=
@)
&

or pharmaceutically acceptable salt thereof.
[0036] In some embodiments, the compound of the present invention or
pharmaceutically acceptable salt thereof is a compound of Formula Ia-1-0:
Rl
R4

CH,

X

CH; R2 OH CH;

-10-



[0044] In sone enbodinents, R is H CH3, or CF3. In sone further

enbodi nents, Rl is CH3 or CF3. In yet further enbodinments, R is CH3.

[ 0045] | rweanm/mmisodi nents, Rl is Hor CH3. [0046] |n seoe/tscodismeats, R
is F, d, or Br. In other enbodinents, R is OCF3. [0047] In sone

enbodi nents, R2 is H Cl_6 aIkyI Cla-6-0hal oal kyl , C3_7 cycl oal kyl, or C6_10
aryl. In _sone f%ﬁbher e R2is H Cl1 6 alkyl, or C3_7 cycloalkyl

[ 0048]°TIRRaERRRUESHY 3L eroRDL W?O@ior Cl 6 alkyl. In sonme further

enbodi ment sjpo$f S sbnfr éﬁﬂ:lolaﬁhenté n tyet célﬂﬁéd?l@r iR ﬁi%Elérﬁ ifR2niién Hor

[0049] In sone enbodinents, R is H CH3, CF3; and is Hor CL..6

al kyl phaﬁnmnecaflhyratch@ﬁalémﬁﬁhmﬂfeanmnoyn@BFQrmUd:&BM and R2is H In yet
further enbodinments, Rl is CH3; and R2 is H. [ 0050] In sone

enbodi nents, R3a is ﬁ, yl, Cl1_6 hal oal kyl, cycloal kylalkyl, C3_7
cycl oal kyl, aryl al kyl, aryl, “wher ei M'each of the Cl_6 aIkyI Cl_6
hal oal kyl, cycl oal kyl al k cycloalkyl aryl al kyl, or C6_10 aryl i's
substituted by 0, 1, 2, S Ibndependently sel ected
fromhalo, C 1 6 alkyl, G . : aRkoxy, and Cl.6 hal oal koxy.
In some further enbodlnents R3a is H CY. , Cl..6 hal oal kyl,

cycl oal kyl al kyl, C3-7 cycloalkyl ?E lal’kyl\, or ¢ 10 aryl. [ 0051] In
some enbodinents, R3b is H Cl 6 a %IR C1 %Hhaloa'kyl, cycl oal kyl al kyl ,
C3_7 cycloalkyl aryIaIkyI or C6_10garyl, wherein each of the G _6 al kyl,

Cl. 6 hal gal k cl oal IaIk 7 cycIoaIkyI, arylal kyl, or C6_10 aryl
i's subgtﬂ% %Suwyﬁac‘ff’pt le sglt't hereg 5 substituents each independent!y

sel ect ed from]aho,so@e_@n%o@ﬁhem@ll@e hadRgduid! of Cind ﬁlemfsym\eﬁéo@lmfi

hal oal koxy. In sone further embodi nents bis H CL 6 alkyl, Cl_

hal oalnhﬂrma@ymaﬂalakwmahl%altt@efifléyl@lomokwOf@m@hyl -0: or C6_10 ar yI

[ 0052] In sone enbgglnents R3a is H Cl 6 alkyl, Cl1 6 haloalkyl, C3 7
cycl oal kyl, or xher ei n each of the Cl 6 alkyl, G _6 hanaIkyI,
C3_7 cycl oal kyl, or is substituted®y 0, 1, 2, 3, 4, or 5
substituents each inde selected from{OH, am no, halo, Cl1_6 alkyl,
Cl 6 hal oal kyl, C1_6 al 0053] In sone
embodi nent s, R3b is H, Ci @ *cycl oal kyl, or
C6.10 aryl, wherein each of the C1]6 al kyl/ al oal kyl, C3..7

cycloal kyl, or C8_10 aryl is subst{tuted/by\O, 1, [2, 3, 4, or 5
substituents each independently secag \ OH,cy@ no, halo, Cl1_6 alkyl,
Cl 6 hal oal kyl, Cl1_6 al koxy, and Cl1_6 hal oal koxy. [ 0054] In sone
enbodi nents, R3a is H, and R3b is Ha-Z® 6 al kyl, Cl_6 hal oal kyl,

%gl gi(lrlf)éL@xil%xﬁmca@agceﬁ%ieoﬂhIﬁ’féreofar ylal kyl, or C6_10 aryl, V\,her ei n each of

[0039] In some embodiments, the compound of the present invention or
pharmaceutically acceptable salt thereof is a compound of Formula Ia-2:

R]

Y HIEte
— &
%; w
)

=]

=

o

B

or pharmaceutically acceptable salt thereof.
[0040] In some embodiments, the compound of the present invention or

pharmaceutically acceptable salt thereof is a compound of Formula Ib-1-0:

-11-



-13- WD 2011/ 014880PCT/ US2010/ 044136 hal oal kyl , cycl oal kyl al kyl, C3-7

cycl oal kyl, arylalkyl, or C6-10 aryl is substituted by 0, 1, 2, 3, 4, or 5

substi t uenbD20Ha0M8SONdependent |y sel ected from CH, am nopcCmalse)10@44166 al kyl ,

Cl -6 hal oal kyl, C1-6 al koxy, and Cl1-6 hal oal koxy. In sone further

enbodi nent s, R3a I SR and R3b is H Cl1.6 alkyl, Cl1-6 hal oal kyl,

cycl oal kyl aI kyl, C3- oaNgyl, aryl al kyl, ?ﬁr C6- 10 aryl, wherein each of

the Cl1.6 alkyl, Cl.6 ha oaI kyI cycl oal kyl al k C3.7 cycl oal kyl

aryl al kyl, or C5- 10 ary| is substit ut ed by 0, |1, 2, 3, 4, or 5 substituents

each independently sele ¢ CB; hal oal kyl, Cl1-6

al koxy, and Cl.6 hal oal koxy~ enbodi nents, R3a is H,

and R3b is H, Cl1.6 al kyl, yl al kyl, C3-7 cycl oal kyl

aryl al kyl, or C6-10 aryl. 0056] Jone e uodlnents, R3" is H Cl1.6

al kyl, C1.6 hal oal kyl, C3_7 cycl oaﬂéyl Rzor NeRY SMyl: and R3b is H Cl-6

al kyl, Cl1.6 hal oal kyI, C3-7 cycl oal |y or C6-10 aryl. [ 0057] In sone

enbodi nents, R3a is H Cl1.6 al kyl, Cl.g hal oal kyl, C3_7 cycl oal kyl, or

C6_10 Hpprmageytically apeentablesalbthgraefl . C1.6 hal oal kyl, C3_7 cycloal kyl, or

C6_10 aryI [ 8 e d &ﬁgg d Cl- 6

aI kyI 6[0?1%1]013 SQQI,% (J)errﬂﬂégﬁgaﬁscﬁfgﬁlt @80531 ﬂ:les @es&@ rﬁ%gllégnts
mladnmbtwaily@:d:e@tedﬂé(;dlt thcreﬁms@ cbaipoahd<yf Forp@6}1:I n sone enbodi rrent S,

R3 is H and R3b is Cl1.6 aIkyI [0061] In sonme enbodi nents, R3a and

R3b together with thra N 0 which they are attached form pyrroI|d| nyl ,

pi peridinyl, piperazin rphol inyl, eacR'substituted with 0, 1, 2, 3

4, or 5 substituents eagch |ndeendently sel ect/ed from OCH, amno, halo, Cl-6

al kyl, C1-6 hal oal kyl , @1;;% ar yl al kyl ,

het eroaryl, heteroaryl alRk ycloal ky

[ 0062] In sone enbodi nents, ith the Natomto whi ch
they are attached form pyrrol i di nyi pi pr pi perazinyl, or

nor phol i nyl, each substituted withcl; L: 2,y 34 CHy 5 substituents each

i ndependently sel ected from OH, am no, hal o & 6 aI kyl, Cl1-6 hal oal kyl,
Cl- 6 al koxy, Cl 6 hal oal koxy, phenyllb-land benzyl . [ 0063] In sone
enbodi ne LS 1.6 hal oal kyl, C3_7 cycloal kyl, or C6_10
aryl . TR %r(r)nna'é:elf lcaﬁ%3cce§gr?€gdsahl%%?re0tcR4 is H Cl-6 alkyl, or C3-7 cycloal kyl .

[0042] In some embodiments, the compound of the present invention or

pharmaceutically acceptable salt thereof is a compound of Formula Ib-2-0:
Rl
R4

CH,

X

CH; R2 NR32R3b CHj;
Ib-2-0
or pharmaceutically acceptable salt thereof.
[0043] In some embodiments, the compound of the present invention or

pharmaceutically acceptable salt thereof is a compound of Formula Ib-2:

Rl

el IIEHN
&

R2 NR33R3b CH3

L
"



[0064] In sone enbodinments, R4 is Hor C1.6 alkyl. In some further

enbodi nents, R4 is Hor nethyl. In yet further enbodinents, R4 is H [0065]
In sonme ewbadivamiss, [ 0066] In sonme enbodi ments, R2 is Hconsslwp4abkyl, and
R4 is Hor Cl-6 alkyl. 100671 In sone enbodinents, R2 is Hor nmethyl, and

R4 is Hor nethyl. [ 0068] | nmpsone enbodi ments, R is H CH3, or
CF3; R2is Hor Cl 6 alk I, ﬂ R4 is Hor C1L 6 alkyl. In sonme further
enbodﬂﬁéﬁ@%naq%ﬁw Y @FEEP thegoofi s H and R4 is H In yet further

embodi ment spo&f I'nSs0ﬁ\'lél?’emle11'n§nt§| RERH 20, Rt ¢B;. Hn some funhL:pQrﬁBJ)dlﬁtenﬁéar I ous
places in the present speci fication, substltuents of conpounds of the

|nvenﬂidﬁC&h6H43§cﬂmS@dhﬂhﬂ@nﬁmdsn@ﬁs&hl&@ﬁges It is specifically intended
t hat enbOdlﬂﬁﬂgl t he |n tloQ ?p @ ch and every individual
subconbi natli s?ﬁ% 3?%15 'grBups and ranges. For exanple, the

term " Cl_6 [gbke]lIn sbﬁle%ﬂ%dfm&@é IRshs PLENGERr. t 1A dtmieﬂb@blﬁhﬁérﬂs m‘$§®@$§ et hyl
(C1 alkyl), ethyl (C2 alkyl) R sd%l 4 al k C5 al kyl, and C6 al kyl .
ti

[00701 For IQB%durﬁ@@eoermbwémpm Cns w{kwb laﬁ lvé«vall@m s-apysealleylngy e t han
once, erﬁram %keefu%& &mﬂ%&&%@%@ﬁ %‘?'6 W{%l %?tecg cqoap{;ﬁmthe Mar kush

gr oup d%?l varil a or ’exanpl e re a re is described

havi ng two [R()@]dummteh:atboarrﬂerﬁs R lig Hﬂﬁ:(ﬂl%la}kyﬂ)l’ aseitc fnththansahmemspound,
then the two E groups. can represent different noieties selected fromthe
Mar kudh Herdng ﬂeﬂpﬁgﬂﬁﬁt?YQ¥m0d“nmnsITG@?&] It is further appreciated that

certain fegpyj slncgfoniegmwwﬁeﬁtwﬁl il 1,20 L CELOdCRAU fi¥or ASSRILDSM 10 the

context of ‘sep rate enbodi nent's, can al $O be provi i'n conbination in a
si ngI esoentfuﬂhmnbodmue R 6b ¢ Hs\om (Foumdf Réais UiF. eBr yaft frtter embediticnrs, Rhisch ar e,
for 3@3 é s@rlbed in the context of a single enbodi nent, can al so be
provi %g ly or in any suitable subconbi nation. [0072] The

term " n- menp @soqoln Y8 lefbBdinfen®) RPTYS D €1, il @8 | na1AA8S A dybRaIKY Rk ylurRer  of

Hngfmmngaums|neimnayvmmethenwmm of ri'ng-form ng "atons is n.

For exaelorkkyl, pgmiadkyle drs Cam exdnpieereh gadh wénther €d-s halkek o€r- ylhaﬂoarﬂgfl,and

hi oph d h 3
useo. nrge B CEr R oy Pos HIBS £oi00 Eb BN BP0, Lk i 87 Soar bon

gr oup swbitithentSedsh ﬁﬁde@hﬁde@ﬂﬁlsﬂede@froblrm fed all&x,mllﬁloalldyylclggramgz arfiic| ude,
but are not limted to, th .. et hyl &Et propy opyl and
gﬁgry |embp

i sopr dpysl halogkexy. (ka gomenﬁl §wf5y|R Vs aB‘éfi'n 916(}@1(@%(

n- pent I |ke An al kyl roup can contain

frgn1f¥%%a%§out é%,ﬂ?ﬂﬁgﬂgﬂﬁéhmgﬂ ?pg@w 1oml to aboﬁt %0 Fron11 t o about

8, from1l uoosxtjdmsom ehbodmrilentsoRéhustﬁi Chy atklyl f@ grhalbatkyl, a;bwolualksladi@nm at ons.
0074 e|n al oal refers to.an alkyl .grou n ne or

oo Text RaltaE S RN e Lo ey e ooty o g s | HEF b atoid pot

i i t QQlcloliky adA, é?f@clc%z iSTal3, GHELR arfRELAb RIS, oaﬂdz tha, o ke.

[0075] "As u3ed herein, refers to nonocyclic or pol’ycycélic (e.g.
havi ngulzstlt@%n@r eagh ﬁrui;echdenﬂg se)le<a¢cbfram laldgyydretat, lfbnélalmﬂwl 33,6 aﬂ@my&fdrrpl e,

PR, AR o By CABRRRPRSTLY AR DY e

cycloalkylalkyl, C;_; cycloalkyl, arylalkyl, or Cq.j¢ aryl.

[0052] In some embodiments, R*®is H, Cs alkyl, C,.¢ haloalkyl, C;.; cycloalkyl, or
Ce.10 aryl, wherein each of the C, alkyl, Ci. haloalkyl, Cs.; cycloalkyl, or Cq. o aryl is
substituted by 0, 1, 2, 3, 4, or 5 substituents each independently selected from OH, amino,
halo, C,.¢alkyl, C;haloalkyl, C,¢alkoxy, and C;.¢ haloalkoxy.

[0053] In some embodiments, R®is H, Ci, alkyl, C,.¢ haloalkyl, C;_7 cycloalkyl, or
Ce.10 aryl, wherein each of the C,. alkyl, C,.¢ haloalkyl, Cs.; cycloalkyl, or Cq. 1o aryl is
substituted by 0, 1, 2, 3, 4, or 5 substituents each independently selected from OH, amino,
halo, C;.¢alkyl, Cy.¢ haloalkyl, C,¢alkoxy, and C,_¢ haloalkoxy.

[0054] In some embodiments, R is H; and R® is H, Ci6 alkyl, Ci.s haloalkyl,

cycloalkylalkyl, Cs.; cycloalkyl, arylalkyl, or Ce.19 aryl, wherein each of the C,.¢ alkyl, C
-13-



-15- WD 2011/ 014880PCT/ US2010/ 044136 to about 20 carbon atons. In sone
enbodi nents, aryl groups have from 6 to about 10 carbon atons.

[ 0076] Aswo=ed/thessei n, "cycl oal kyl" refers to non-ar omaPCE/USREloioe4136

hydr ocar bons |nclud|ng cyclized al kyl, al kenyl, and al kynyl groups that
cont ai l‘itaquikbtloCY&d)Daikyi@kf'lon ng:lcdksdoarywﬂcmsor Q/@Iaqdhkylhbsgnm;blsy 8ah 3,A4cl ude

nono- Pr hav r.4 f d r.ing ring tens as
wel | aASJ’ %‘p? %‘%%( §§?§f]gﬁ%depindce§7gyosg fely 6?‘8ugﬁ§aﬁ’imﬁ‘bnﬁ%1f’ncﬂf @ﬁ%’% b about
15, f flﬁul@a'ik)thC@p&lldbxyl@nd f(Il(aiﬁhl%al‘l(@xyabHU§or§e flrtheMRbsAnRARUR > H; QIR t O
about 6, from 3 to about or from5 to about 6 ring-formng carbon atons.

R ng- fisrkk Egé@élﬂﬂoﬁ:lath?#ﬁillﬁfl QYC&%M&M&IICQW oxspoadian, beylabyli ondldiy aryl,

ot |1 e PRn SEMCE o) Cro AR S ERTIR, Sk el s °r€

cycl OI(é@lto)alryl 1€)stﬂbsmlpﬁéld 6&1}0, 1, Qy8) @h&)@@ufdsntuéy[@dablembﬁﬂtéhﬂy selected from
cyclo tatri nor ornyI nor pi nyl norcar nyl, adamantyl, and the Iike.

Al so i &jé& lhé‘a@éI‘lﬁyhlqlt66H<°6Y il Geodeleglkogye noieti es that have one or
nor e ar omat jpgss) mgs?orﬁél%ﬁl%ofiﬁne%g 1A 19 PR 1 GIMRRINA L) ndiduidte

cycl oal kyl ring, for exanple énzo or 't hienyl def i VAt 1 ves of pen ne,
pentermyclolaéoymleyl @nceyclvalldyl leeylalylg or C2;03xrdli hydr o- 1H-i ndene-1-yl, or

1H i nden- 2 1oyl Preferabl v, Tcycl oalk f t i zed
Al Ky ot ourBOIR b ooy T 5 o Ay o ptR b orsrclefiprbs. of
cycl oatky |ary@rﬁlqu{3alpsj M, cnﬁcélléﬂecwﬁah@élkﬁp&tI f]cy(él’&dlllgl?%rﬁ5 10 &M' opentyl,

cyclohexyl cycl ohept yI',” adanant y and [ 0077] As used
her ei n, he[ﬂ@iﬂdrlw‘lomegﬂrmhq@ynﬂmeli tip Ha €1 arabeyiut € co M@&ik}dc@eb eydiealkylgoup to

20, LT 08 S, AL Bl oRt SRR S gatam g e

enbodi ment smoszne IhesbﬁfeO@ﬁbddngémym%% Htand @83 s ANE, PRIKDIE,_J1elienrat em
ring-formng atons each i ndependent |y sel ected from sulfur, oxygen, and

ni trodexr.cyHeek¥baryl groups include monocyclic and pol ycyclic (e.g., having
2, 3 or 4f [ )R I of t i ncl ude

2, 3 or 4 Mighes gﬁagé Lo éﬁgy@%@gp B R Ishc,j{ ﬁI@%k’bﬁﬁaﬁ&'ﬁE {

triazi nyI [0066]! In sqmeleﬁibxbmmemﬁmxe(bl yxhd Rt“hﬂsﬂ];glalkyll m dazol yl , t h| azol yl ,

i ndol yl oxazol benzof,uryl , .. benzot hi benzt hi azol I
| soxazol yl IOWM%PW n%ﬂoﬁ%tﬁf%w MRS Jegepter b P Lo which they are
1,2, 4-ghipd i%ﬁR'p\Srhohﬂx%?i @I&m L, Weﬁﬁf&}tlhbﬁﬂ%ﬁh@m& @%Jh su%eﬁt%a%xﬁ 0,

ben2|mdazoy, i'ndol I hyl",” and "t I'n sone e ment s,
het er day8, Atgloodpubmgua‘m&ﬁmll mct@pabbuﬁy Qfﬂeqt@dr fyom Qi parsinoalmado,i Oy Jalkyﬂ,k(élré

o abd e o Essue GRS ar ARl Aeattand. bePRR: i fons. i

Sone Qﬂb@@{emﬁﬁalk he heteroaryl group contains 3 to about 14, 3 to about
7, or 51to ring-formng atons. .In sope enbodi ments, the heteroaryl group

has 1 to aﬂ@QﬁzMn some gmppdigtents, Rayang R'G topether avibahe Msatom to WthIO(bEB]areAs used

h | |
R R e e A e S S TR S R e e
wher e 100£3,-416r 5 si3tidhiy/ &&kﬂ&ﬁl@ﬁ’ﬁﬂéhﬁ?m%ﬂdﬁﬁ)ﬂfmﬁﬁb eha08, @ helkyl, - or m ng

carbon at i S pl aced by a heteroatom such as an 0, N, or S atom
I—Ieteré’f?g ﬁ&?@%ag‘ﬁéﬁfp‘%l -iPaoxprophsnyk apbPsnzykl i ¢ (e.g., both fused and

Spiro syst I I r
Chi ooy ool Tia HESBAE dheclfhGOTY s 1, Y alkek 4R aloRf IIS%I R

2, 3- d|Gzyda@beImzsoﬁmrfyﬂherlmﬂ>oﬂmmjiRéxtDHeCI bﬂuboﬁC{b cydloadahe, pi peridinyl,

pyrrolidin i soxazol i dinyl, isgqthiazol yrazolidinyl ,
oxazol i di niﬂmmlt] ﬁ’i‘ 8%'5F i q’ﬁgf/meqt%ﬁ% dr*nf?la‘ yb‘yrh?éf"inal Hrﬂ?ero%%b-oﬁl‘??r}ts’and t he
like. RFMIHJr%dmy]gI&Zétbﬁﬂhe%temdaﬁ@nm\t“%natOms of a heterocycloal kyl group
can be optionally substituted by oxo or sulfido. For exarrpl e, a

ri ng- f or ni HYP6S] dn someambedimsatssti tuted by 1 or 2 oxo [| e., forma S(0) or
S(0) 2]. For 1 m e stituted by
oxo (1 c. . 1R S AR R R bEEE MRl ebiht Foraby

het er ocycl R0y lin sorae amb@dmeﬁtsméis }hawmempe aﬁdl Ry 6 ol ¢ rings fused
(i.e., having a bond in common with) to the nonaromatic heterocyclic ring,
for exanple pyridinyl, thiophenyl, phthalimdyl, naphthalimdyl, and benzo
derivatives of heterocycles such as indol ene, isoindolene,

i soindolin-I-one-3-yl, 4,5 ,6,7-tetrghydrothieno [2,3 -c]pyridine-5 -yl,

5, 6-di hydrot hieno [2,3 - c]pyridin-7(4H)-one-5-yl, and

3, 4-di hydr oi soqui nol i n-1(2H) - one-3y1l groups. Ring-form ng carbon atons and
het er oat ons of the heterocycl oal kyl group can be optionally substituted by
0X0 or sulfldo In sone enbodlnents the heterocycloalkyl group has from1
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[0080] As used herein, "al koxy" refers to an -0-al kyl group. Exanpl e al koxy
groups include nethoxy, ethoxy, propoxy (e.g., n-propoxy and i sopropoxy),

t - but oxy,wenditiesshi ke. [ 0081] As used herein, "hacoalskaxypisisefers to
an -0-hal oal kyl group. An exanpl e hal oal koxy group is OCF3. As used herein,
"tri hal oret 0068 Inrsefrerembodirmenig tRIax ¥, @HIUer OBy iRAgs Hhres (haikyagei R is H
substituents, Exanples. of trlhalonethqugﬂéoups in¢gl ude, but are not

i mit e G, 2l o somedarer embodments, 4k s qrﬂk%aR is H; ap)B8 39 Hadn ysed

her ei nﬁm(xrtfléréﬁllt?dd‘ﬁ}{énts ref g@ktgz %}ganﬁ aﬂ?kyl gubstituted by aryl. Exanple

aryl al groups inclu ut ar€ not Yed to, Cl_6 al kyl substituted by
C6_10 aryl [0869). Abeal‘Z(yiS)placeV\ﬂl 2001 fhreSdnt 8B ERATAtIIB OB QA 3T compoum[i:OGB3] As

used herein, ycIo% %L refers, to Cl1 6 Ik I %ﬁfzéltuted
cycloéﬁﬁfpvmﬁwﬁnﬂﬁ %ﬁ ﬁy@BPﬁyﬁnngﬁﬂge?nc u&bSp e“ﬁ@Fkﬂlﬂ?Eed to,
Cl_6 alnpddimssting Uﬁlegﬁpﬂl (i Exhl QRd KtkeryOlindiiddalC ¥1%c%ﬁlb|ﬁ¥§tloﬁ eo@ the

cyclopropglnethy [ 0084] As used herein, "amno" refers
[0085]m¢x9 used tve @rqvupsmr@l temgen. " dpt waanapley thy e ‘f@ntsed'kyll’fmar&petlﬁaally

ubst i HPUET e BBRAED RhirBER bR B asbdat: byl £5 ARy Bl ot e
t hat aﬂkyﬂaﬁm@%yﬂqdon the designated atom or noiety can be replaced with a

sel ection fromthe indicated substltuent“%roup, provi ded that the nornal
val ency of [MABId&sicgmpourrisaaiohe srvepiorin whichrovarekiseanpedrs neerd thamaencehe

S5 AR RSB B Wt EOA S GOTRUE S FROARIELS, okl SRV O

at om oariable. Fepl aaaplayi \tvhere ub striuttuentis glesetited having twbOB8Gloupbethgoarounds
described in the enbodlnents herei n can be asynnetrlc (e.g., having one or
mor e STBREERRTE Prsent A the sameemapaRrsther therWask graRs cemspeesgpiglitferent

di ast 6h&GRARS SlecRl GrdnM IRMERuiDsBES 4O Marbt ge 1 ndi cated. Conpounds of the

present invention that contain asynmetrically substituted carbon atons can
be isol at ed00H]dpis fmﬂlhbly aprotdisted ohat rcagaini feathos . thdvirtveoden, omhiblowre) dorpr epar e

opti cal acti v from opt caII active.starting materials, are known
int hélaa{i{ %gfféﬁ é\ ”?’er é?%tf’ﬁ{) O(gnseé’f‘ eacf’é‘}hognmr% uf®s 2 Eﬁ Rioxidsd s ect i ve
Synt heshbinaMBAYn g@ﬁg&tdnh&darﬁaﬂec&msegl QhliO\ febeafds QPHRIiBvARIBHWhi@ e t he

| i ke can al so be present in the conpounds descri bed herein, and all such

st abl dof bigHisy, ﬂewr@edonﬁwnémdf h singheeepbaskiment, tanalsn boprovded sapatatelyans

geonet r.i.c |s nﬁ og q) onpounds of the present invention are descri bed
ori any C S com 1na 101, . .
and may LR as a mxture of isoners or as separated isoneric forns.

Were a corper) dr}eaembf‘@nﬁﬁm&&ai’ eoh@ O NWEE bf ihtoger GRS 0RN de3cilib@TBE hembérs
designated in its structure or name without reference to specific R'S or
ci s/t rozirfén&:Wi“@J?@ﬂSoWsa meietys wheieethg g best ofaring-faspying gtomsr i By ebor

cont er&zm}) LQ@@?& ﬁﬁé%ﬁ%}h oft Lf6- ﬁl@ﬁ%@?eﬁelg@té(rt)%g%n%ﬁéndg}tﬁ% $e 96 an

di aster conpounds can be carri out mer ous net hods
knownexmnphefaﬁ%memhmedaﬂwhnuﬁeﬁ@qﬁ i ncludes fractional recrystalllzalon

using a chi resol vin d which iis.an optically active, | t-form ng
organi ¢ aci[wg‘éﬁst ‘éﬁﬁgélege W‘ﬁ@l é’gj\@'ﬁt &5 MgRNt o Leiey énaaFatWé é‘?qafb?&tl on
et ho@soy hidhOfs |%AHcRainOP ok ARhlhe@CEkMERpIRCIIEA @hﬁqlrﬁ&dteh%upal%ngotL forms
of tartaric acid, diacetyltartaric acid, benzo tartaric acid, nmandelic

aci d, limitedgoamityl (Mex edyhdity pmpyd Iﬁegvafpromé ao@usoqomplygo huaty! (ﬂ&g n-butyl,
canphor u o_i cid uch as hor sul f oni c aqﬁg her LV|n agents
cun T ARt TR ERATEEr y Beap SRR PrsdrobL” P s diioran BBSL &R, Sar Ty
pur e fcar BBnteih feomet tl‘(bydbbaﬂl(Wﬁ?dﬂlQGto(abogt 20,9rand 1B dbehtTE), fA¥m 1 to about 8,
di astereonerically pure forns
from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon atoms.
[0074] As used herein, “haloalkyl” refers to an alkyl group having one or more
halogen substituents. Example haloalkyl groups include, but are not limited to, CF;, C,Fs,
CHF,, CCl;, CHCl,, C,Cls, CH,CF3, and the like.
[0075] As used herein, “aryl” refers to monocyclic or polycyclic (e.g., having 2, 3 or

4 fused rings) aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl,

phenanthrenyl, indanyl, indenyl, and the like. In some embodiments, aryl groups have from 6
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WD 2011/ 014880PCT/ US2010/ 044136 2- phenyl gl yci nol, norephedri ne, ephedri ne,
N- et hyl ephedri ne, cycl ohexyl et hyl am ne, 1,2- di am nocycl ohexane, and the
like. WO 20{10088) Resol ution of racem c m xtures (or RCIUSR@00H4136

di ast ereoi soners) can also be carried out by elution on a colum packed

wi th ate abpet 20gar§ongatems.ely sogns ambpglimepetptarylegrgups have from 6 to about 10 carbon
d|nltrqg%gzoylphenylglyC|ne) Suitable elution sol vent conposition can be
deter i ne by one skilled in the art. [ 0089] Conpounds of enbodi nents

t he inventi@o76] Ao dseatlhedant aetobortii’c rERFsTBo nbatdromelid @yEidr My dfoestbohs f rom
t he swappi ng of a single bond with an adj acent doub) e bond together wth
the coRelgingasclizsdy F‘lz!fb’l kel andr gkl erarsotet centrigr w to 7O tiegs iRt r opi ¢

taut onBs, WALGR, @'fy@lﬁ gﬁﬁfd&s QE Gl MBns! Bl S?lg ‘ﬂc gl nC rB?'zf | cal

formul a and total e prototropic etone -
enol p@asedsringsyride systems ds weHels dplpmrmg sydtans. Em”lcyclbﬂkyll gmqqacerrscommn Gem

can ock EpPPha Sofomor B HEgt i Polianor Rptioat éfﬁgﬁ?oué@{vgfégﬁ?mf%h 1
1H andgghtd 1 88%@l5€ or Hom 546% ab@t!&d6 fik-fdrnAing - cﬁlrb'oﬁza%lﬁs i{li'ﬁg ARGk I?é'barbon

i soi ndol e, and 1H and 2Hpyrazole. Tautomeric forns can be in equilibrium
or st eertomaldfya Icyeloaldyl rth)lpoﬂ@ b@rqptlbyalappuhﬂptuted dysorkss tor tsutﬁd@n Example

Lo SRS RS TR B B ndt il 81 | SRl B Gy JRIEE 2n

term cyempeHNdycloB&ptys egiclbpéremyll SydIERRENY O chdl6hdkd@icayll c§&1eheaatﬁelﬁ@ar S,
geonetric iosoners, tautoners, I sotopes of the structures depicted.

[ 0092]nosbemEly ReERIAs nerﬁarnpfhaadﬁ@eetu{ |a@d|th9 hésécéﬂﬁOalepledechm thet defindtggin ocan be
t t
prepar 10?1{5_;/821?%5113@ eu*eé’%tt g& §11{:/ g ?eﬁs EhrotithR @@%I s @gd_arﬁaviﬁ‘{% f‘bo:?tggb?)]

sol vent’s es an or can
Conpowwtianad \Aemtmdtheerr}tca)aﬂ&ye rnngv&mteixannpleabexalos@ thizal Ldeivatives sfopaapms, of

atons occurrjng in th tes or fin ounds. ]satopes include
t hose RENKHE hewlﬁga e slﬂ‘r?e{e idresd F-p %ned}-f/ et IHJ& Mhees-L For
exanplygy | pRIFORRS I:yém'aqilfﬂ’g%fefs%l éﬂq:ﬁzécf h&?r%‘réﬁ?g t%%ﬁfdlﬁ"}) to 20 riny0094]

I n sore” enbodi nents,” the "conpounds "of the i nvention s thereof, are
subst efntmmlglo;irb(moatamedExeBypléssube}tcamﬂk}éIplreyfenabbfl mchdd ¢xloprapi], ¢trhdbute

compound, is at | t partially or su a separated fromthe
enV|rdﬁﬁEﬁ?nWL %ﬁa@WyP§y@8&ﬂ§%’ﬁ%mH@$§ Igﬂh Eg¥t|al separation can include,
for exanmpl goo?7|CRMBRYIHetRR “ﬁ&efda(k}qd gidipé Ngera6 WA Akt R hebdrSe yicVIgR Ol
Substanti al separation can include conpositions containing at |east about

50% dp 20eagg -feryoing aBons and haeagtat dtﬁéhpnei@%er%ﬁomem mghmbgr (1gag4orming east

ab.OUt ao as%ﬁl?ltlr og #1 ? 534 ro as%}ne%%%% rﬁ%n{ t}?e{ h&%roaﬁ%z;{] gl?l%? tat 99% by

wei ght e conpoun ven i"on,
i sol atlexsg oﬁ@ rasmmb"réshewmhutrhairfg &arhtr@ &fAOMS reeclt iﬂﬁl@péﬂﬁlehﬂhﬁ séledted frbfr sulm

2011/ 00%238 znceir/ngrSOZggr%OI/{ggrA{)ell%? groups include monocyclic and polycyclic (e.g., having 2, 3
or 4 fused rings) systems. Examples of heteroaryl groups include without limitation, pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl, imidazolyl,
thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl,
pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, benzothienyl,
purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the
heteroaryl group has from 1 to about 20 carbon atoms, and in further embodiments from
about 1 to about 5, from about 1 to about 4, from about 1 to about 3, from about 1 to about 2,
carbon atoms as ring-forming atoms. In some embodiments, the heteroaryl group contains 3
to about 14, 3 to about 7, or 5 to 6 ring-forming atoms. In some embodiments, the heteroaryl
group has 1 to about 4, 1 to about 3, or 1 to 2 heteroatoms.

[0078] As used herein, “heterocycloalkyl” refers to non-aromatic heterocycles having

up to 20 ring-forming atoms including cyclized alkyl, alkenyl, and alkynyl groups where one
-16-



[ 0095] Conpounds of enbodi nents the invention are intended to include
conpounds with stable structures. As used herein, "stable conpound” and
"stabl e swouretwmessoare neant to indicate a conpound thatrCrassubiiasent |y
robust to survive isolation to a useful degree of purity froma reaction
m xt ur @ maredoft the mnEHpiming icatbonafrres fsireple¢adlyy 2 hetewptom sechaggemt O, N, or S

0096 ¢ i.cal | bl e" i I h ' f
o 1 noda Tt basacitalBTREARS S bE Bond sFBOFERE G MR LUR IR R SR ar o,

Wi t hi nExdrapls c 6haerotydediig” mpebiupal inclidg fTB‘lbtr[i)hOSiﬂb:[ ablendrpholih®€ piPeraginyiact
wth the tidsgﬁues f hupan beings_and animal s wi t hout excessive toxicity,
i rritatetrafydr ur%wgi tetraBydigihacayl, o2, 3ulibetrobangpfuerh ds3-benerioxale; drenzo-1,4-
conmeng; e w:th. ea | enef | j rati o,: gy [ .Th
xpr o TUARLE Mhibidntic oI P SRl Miteiemidingl, | BIREbUIRG, o
ar e uncwzstidiogl, imazohidingt timidazdlidiefle pygelid¢ind-one-3-91, ant ep BkatRingfortnigg a
reaction, tenperatuyre, that i%1a bout %&%g(t?rrperature of  the roomin which

the reZEPILAOMS 4Nt BerigRs of pdicteErainnaliy] grqusniserbe antionpally sibehBied Bo C to
about @ 6&r sulfido. ForlX8@8le, ENRQAIoRHSS Aforh R8n BE Psﬁﬁﬂftutle@‘f)gglt bPP o@c'o_s[ge.,
i ncl udes pharmaceutically acceptable salts of the conpounds described
her ei nformsa 8ok In, Forpimathen ceampleat Iripgdomeipg £bhwns adrt be sutstiarsl by

deri vat | t he ,di scl osed. d eint t d i
o 11 248 B-c8RY FHoRE sy rSdihg B BRR a8 o R BR Raot Romblety m
Exanpl @at bivepbiny OB ek afhdt AsGeRikad|ie. SRAViSg b IndGa, cddtho@WAtH) Qb thd M ted

to, mineral or organic acid salts of basic residues such as am nes; alkali
or or gaaaronaaict sheferogygligi cringsi Wuesxample apyrédintox yhippheay!, dsphtkatisnidyle | i ke.
The p - gal p (S h resent. invention.include the
conve%p gﬁ%ﬁ&tﬁ%’- tahi{i g&%gl P‘%@% w?ﬁ?é)tfp}é&érr?t%y@%s%gé}ma >f bnrd Yopk fl%olmcgoi%l e,

f r om niesintielii-¢-ona3Fganit 6 ,67-tedrapgdrbthieno| 23-c |phiidinehaITaseaiting alothlerdGZ,ept abl e
salts (g]f t(geﬂpresent i nvention can be synthesized fromthe parent conpound
whi ch JBWEAPHEER) -8k ¢'lorand S Hi by dismsoapinglind 6 pna- d¥ groupie Rigormittods .
Gener ' ' se
For s Gl S R R PP o) B b oy SRl P
base orxcaci shlfido.wat ®meoembodisnentsy genhatersofcletityl group hasafroinx i uo eboiit 2(he t wo;
general | y, nonaqueau dia,like ether, - ethyl acetate, ethanol,

i sopr opa &aogﬁ’%épiﬂgﬁ i SIPOAIGES gf"é’ 1?;08? érl‘? g‘a‘?m%bs"?gbof}fat%‘ﬂf"t B"b?oén%_al ts
are f ayishdimems thd e cSclbARYINBEEY Editahs $Gb GPGRI4, 3 18 B 7, oMBeds Rrbl T shi ng
Conpany, Easton, Pa., 1985, C{) 1418 and Journal of ~Pharmaceutical SCience,
66, 2 fouping)atomacHnsbmghérabodimentscihe dtaoaydldabybigroupyhaset ¢o @hew 4.1l ta s

entirety. E | TI ONI NG [0099], I.n sone, e di nents, .a qret hod
of pr eap%)}l} %rzl\iﬂntg?r_}rle%r](\)l ?E)%Pmé r?glrﬁ‘ls%rgf e%lgﬂ%%tfﬁggs ]d'\ﬁ r}%ﬁﬁr%cyﬁ}o&p%gigﬁoéﬁp QAR such
as Ture deubld borids. 1 @¥imdathbodifkents, K2 B&dbCAA4ABARGEIMIEZRARS 046 D3Giple

[ 00100] The nethod of the invention, terned "chem cal conditioning” is
gener al?qnﬁi&appl icable to all biological extracts, in particular, natural

pl ant extr : LG| P e: . 0 3 .
m20080427§§§@4a‘§§‘%§m‘\%ﬁ%ﬁﬁ%§ Fﬁﬁ?}o S eseﬁgﬁ%% gﬁ&%é?@%"ﬁ@@d 940; ¢
entirety. @0680]cad usedididin,0nlkogy’ sfas meahad-alidyl groupr dkamese akyel groapsat ur al

drug-l.i ke conpounds fromreadily avail abl e natural terials. In _general,
the - dRS SRR TRS AP REo e Al BRP B3 HEPSPRO T o, the e
pre-fracti quegi|ofs fledtfeifNamIGRldxY” GORA {ol ﬁﬁﬁé-lﬁlﬁa[@@)t;,%ngpaCAh' dahnbR
successful 'biochem cal screening of extracts by destroying reactive natural
conpouatbalkopzt grgemés XGE:f ahs asgsbbéreiny Etrihadamdetboxyi fefene e mi methoss geyp.

Cheni cal . candi t.i oni d | lead-|ike and drug-| | ds and,
he r aiaE 0ise bt BB RRUES CBR Rl o Rl Bo bl oahdE, PR M o o

pr odudgnisddrtuCtQCH, l-@ChIMErGECh d@enkeont ai ni ng products and al cohol
products that are particularl @I ead-|ike and drug-like. [00101] In
certain entl®fiZe} usedhereHy “piveadledt refersdn @i G, alleyl Fabsiibacdby prdp Expmple

bt o AR BN TR AROROOiFRen 8 CFF apdd BRI e loguiF (T oy

ext r adenzyd). provi ded, the biol ogical extract has one or nore biol ogical
conpounds, each biol ogi cal conpound having one or nore reactive

el ectrophilic groups. Next, the biological conpounds in the biological
extract are reacted with an amne to incorporate the amne into the

bi ol ogi cal conpounds. Next, the biol pgical conpounds having the

i ncorporated anine are reacted with a reduci ng agent to reduce the
internediate i m ne and enam ne conpounds and form one or nore

ni trogen-cont ai ni ng chem cal conpounds. Thus, the resultant

ni trogen-cont ai ni ng chem cal conpounds are derivatives of the biol ogical

o A~ I =R A~ A



bi ol ogi cal exactract having a reactive electrophilic group i mne and

enam ne internedi ates "conditioned extracts" containing | ead-Iike and
drug-|i keworzpoumarso R and R' represent a variety of sulpstiusaewtsiishat make
up a biological conpound; and R* represents a variety of substituent(s)

that, toget HIB3hnshisecherpint foygloalkytaliod” taferarto G alycamrpidsuted by cycloalkyD0102]
of " pr onadinpls byFRARlaf, Py BERREL B bR CESebal PRI ed i
Schenecyclaalbgl ove; Ayskalkyties. y. cadloppyMiglid).n each of R * and R2* can be
alkyl or t h‘[aO()|8i4]keA;s ugerd Illqelr:;in:le ‘Dacrinirl?g’f refers to NHa.

[008S] As used herein, the term “optionally substituted” means that substitution is
optional and therefore includes both unsubstituted and substituted atoms and moieties. A
“substituted” atom or moiety indicates that any hydrogen on the designated atom or moiety
can be replaced with a selection from the indicated substituent group, provided that the
normal valency of the designated atom or moiety is not exceeded, and that the substitution
results in a stable compound. For example, if a methyl group (i.e., CHj3) is optionally
substituted, then 3 hydrogen atoms on the carbon atom can be replaced with substituent
groups.

[0086] The compounds described in the embodiments herein can be asymmetric (e.g.,
having one or more stereocenters). All stereoisomers, such as enantiomers and diastereomers,
are intended unless otherwise indicated. Compounds of the present invention that contain
asymmetrically substituted carbon atoms can be isolated in optically active or racemic forms.
Methods on how to prepare optically active forms from optically active starting materials are
known in the art, such as by resolution of racemic mixtures or by stereoselective synthesis.
Many geometric isomers of olefins, C=N double bonds, and the like can also be present in the
compounds described herein, and all such stable isomers are contemplated in the present
invention. Cis and frans geometric isomers of the compounds of the present invention are
described and may be isolated as a mixture of isomers or as separated isomeric forms. Where
a compound capable of stereoisomerism or geometric isomerism is designated in its structure
or name without reference to specific R/S or cis/trans configurations, it is intended that all
such isomers are contemplated.

[0087] Resolution of racemic mixtures (or mixture of diastereoisomers) of
compounds can be carried out by any of numerous methods known in the art. An example
method includes fractional recrystallizaion using a chiral resolving acid which is an optically
active, salt-forming organic acid. Suitable resolving agents for fractional recrystallization
methods are, for example, optically active acids, such as the D and L forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the
various optically active camphorsulfonic acids such as [O-camphorsulfonic acid. Other
resolving agents suitable for fractional crystallization methods include stereoisomerically

pure forms of a--methylbenzylamine (e.g., S and R forms, or diastereomerically pure forms),
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WO 2011/ 014880PCT/ US2010/ 044136 together with the N atomto which they are
attached, forma cyclic am ne such as pyrollidine) is used in the

condi t i ore0 2eKI0a8sh S . bi ol ogi cal exactract having a PE€RAIS2M16/044136

el ectrophilic group internedi ates "conditioned extracts" containing

| ead- | FiBenylalyaingh-norerbednpm arbedring, NamgthRlephedringss ehielobexyiathdemingf 1,2-
substi hAaRh sy RAExMBKSIUR: Ak ©! 0gi cal conpound; and

[0088] Resolution of racemic mixtures (or mixture of diastereoisomers) can also be
carried out by elution on a column packed with an optically active resolving agent (e.g.,
dinitrobenzoylphenylglycine). Suitable elution solvent composition can be determined by one
skilled in the art.

[0089] Compounds of embodiments the invention also include tautomeric forms.
Tautomeric forms result from the swapping of a single bond with an adjacent double bond
together with the concomitant migration of a proton. Tautomeric forms include prototropic
tautomers which are isomeric protonation states having the same empirical formula and total
charge. Example prototropic tautomers include ketone — enol pairs, amide - imidic acid pairs,
lactam — lactim pairs, amide - imidic acid pairs, enamine — imine pairs, and annular forms
where a proton can occupy two or more positions of a heterocyclic system, for example, 1H-
and 3H-imidazole, 1H-, 2H- and 4H- 1,2 4-triazole, 1H- and 2H- isoindole, and 1H- and 2H-
pyrazole. Tautomeric forms can be in equilibrium or sterically locked into one form by
appropriate substitution.

[0090] Compounds of embodiments the invention further include hydrates and
solvates, as well as anhydrous and non-solvated forms.

[0091] The term, “compound,” as used herein is meant to include all stereoisomers,
geometric iosomers, tautomers, and isotopes of the structures depicted.

[0092] All compounds and pharmaceutically acceptable salts thereof, can be prepared
or present together with other substances such as water and solvents (e.g. hydrates and
solvates) or can be isolated.

[0093] Compounds of embodiments the invention can also include all isotopes of
atoms occurring in the intermediates or final compounds. Isotopes include those atoms
having the same atomic number but different mass numbers. For example, isotopes of
hydrogen include tritium and deuterium.

[0094] In some embodiments, the compounds of the invention, or salts thereof, are
substantially isolated. By “substantially isolated” is meant that the compound is at least
partially or substantially separated from the environment in which is formed or detected.
Partial separation can include, for example, a composition enriched in the compound of the
invention. Substantial separation can include compositions containing at least about 50%, at
least about 60%, at least about 70%, at least about 80%, at least about 90%, at least about
95%, at least about 97%, or at least about 99% by weight of the compound of the invention,

or salt thereof. Methods for isolating compounds and their salts are routine in the art.
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each of Rl* and R2* represents a variety of substituent(s) that, together
with the nitrogen, make up an am ne conpound. [ 00103] In sone
enbodi nerwe,20tia4g8onpounds in the conditioned extracti ORCAMS2010A84136ON
products of conpounds havi ng ketones and al dehydes with various am nes.
This reacti H}09gECpmmpmdéd>ft9wh0éms e isyeoHomgrehpteniletbtorisclude fompomds he

the 1 ount BnecrREshas SRAPLAE DRE-GroRE HRASSER PO Y P onor

t he f oindizdtd N1EorgRouAD dhe REUfRESNOroBuAVS S&vBRIifRSionl 1B aKREFN dédied HEpRTLY -
[00104}5 In sone enbodi nents, the conmpounds in the conditioned extraction
are r eHOW hsagiionduixiwe.cnd domptaasiniAn sifcaeiqus ke apgviic ageBhydes with a

reducing re " i i ol . sodi
bor ohydri el 0y Prape Aoy et QRN SR T 3NN Beflin SHSIID thoss 1
sonme eadughumds)t matetihle, kahpositsonandndidid dbsade fomse whntiuaredwithinatheodeops of | n
sonme enbodi nepts,. the conpounds in the conditiogned extract are conpounds
havi ng> ot éPedr?%aid't‘ﬁs%e“Fu?q&aE@néf ugt Bhﬁ%mf“ﬁa‘t"ﬂ_&gi? %@u%aﬁﬁ@aal? iER APt esence
of a rﬁﬂﬂﬁlsngviﬂhﬁég%ﬂée@%hto%?citﬁ, hyslhdisle S1RAel REpSRAIRT ofr g)ﬁogeﬂ' Hgﬂ

y :

borohydride, Iithium alum num hydride, sodiumtri acet oxy bor chydri de
[ 001053omplicgtions cempesaiswratetvsith 2 heas@iable beatfitdaskdiatio.oni ng met hod descri bed

her ei n enpl i ol ogi cal extrac such as Tuyperic . oil usi ng many

di fferent r@ég@ﬁ{% ef(glgﬁl?r?sci 8#)}69% 6‘%’8%%t8reana r%%?nbferﬂP%?tBbeen?gdﬁ?gi ni ng
chem cigdreia 0RO UndkEstoden @achit, CAIITRIFE aéneddlBi kAR tenipéradiremany 4 e¥iciigd ecul ar
wei ght am nes for use as inputs in the reductive am nation sequence enabl es

t he detgBIPeisHERtthestis gty thy empewhire ghthegoemdr wyhigh the sagiesis comindraatt, faer vous

syste Eggj i 1 f éoh% tdr al extract. Suitable am nes for

use i nné)ét21 pﬁ‘g%gﬁ‘l[%ﬁg a%?@? sel e@taaggut@oﬁt he group consisting of primary

am nes, secjo098)r ymaodineats @fciliec pasenesnvenyionl kisdi ieludesdpldiinaceAichlgs .

Sui t abl e reciuci Bf‘g(%g&]?t s for (Lllse in_the present nethod are selected from
ide

the gr¥GpPahle nip IR I Jesrribed \jereing fsoused slgveny Usamerouisalbe

i ncl udj n L i r i i .

tri acga%cg%/t%%% o%%r ir%ﬂég},s gddelﬂiv%tﬁghLnﬁ;?apﬁmaﬁg%%@g??lgg&&%herem [ﬂbeOfSrg]m I n
sone ewwgmiune ns snodified diye mpro@itingo amli existing negidretr Hmde desietyi e dts hwatteformenpl oy's

a biological extract uch as Turmeric oi]), USing one ar nore .reducing
r eagen‘f%g",m E}%S 8??5%?1%‘1%&% 38%?@%‘]3 thsaliSy %fu)g?’ g‘l‘tc?fgtﬂo-t ioHiedi 10 BYDTARRS cal
conpoustgani€ atidaaRs oflBidiy Adsidves suchIidi dnfREs all@ U | RGO §IMs S fRIdidRGiduls t he
present method are sel ected fromthe group of hydride reducing agents
i ncl udivaly apgarbasyliq aeds eadtthe Slbeli The Mermaseatitally, acsepthlblgmsalts of the present
triace roh ide, and lithi al- uni.nu dride 001Q7] The
nmet hodlhg’él%i%g ul(r%f %gé tggr%}ajivgnéloaéleﬁcr%}%éc tsﬁlgs Blég% ip(%enbyfoﬁlgf)%;d éo‘ﬁ'lfgjngﬂ% ng
agent ,exah@icgifiont heh-weniabigagicag @fdanicSacsdd Thaé pHarhiaoenteblly Aeeplabl¥ saRélof 0 t he
group consi sting of sodjum bi carbgnate, sodi um carbonate, sodium sulfate,
sodi urthg prepeitdnsatian gt bg enthpsizedBorue pasenbearppqund viueh eanigins a Basiaol at i ng
one or t i = i i C ] i riqfied or
anpur 1 A R PABARTRANLA, RLD CRRLARL, SRNRANECay bl BrdafiS 2
scr eeneatting theftedcifl or bbseaoags ohthesctampdunds with a stoichjodRiBImdine oftiecess of
chem cal condi f’i oni ngcé‘?y. reduction or reductjve amnation desgrt' bed herein
[

dest r PRTPEAC e U B pFFTes! it ap HEBHUE P ¥ rifict MIKKHES Qdithy Ret ones,
as in deRGrallyir ABHabGedds | iiedi@Mitle (é‘ﬂ{b‘{,eéthfl Ao L QnARENsERbhahod L PARIRARROUNdS
such as amines or alcohols. The resulting conditioned extracts contain both
nat ur dACOrpIsuURierzadd sty edl avitedleursalts aiet foagenirc deraigiony Rimirmecawioduct s or

| cohal . d h . jal d j d o nbodj ,
' e ng-ibaeddtiord s RSB PP dact R Pabt RETRLIPHALLH! bed

her ei harpachiivel Sidrt] @R (1997), Badief WhicH iR incdXIorA6d hedehtby tifdi@nketmones,
as in.the Turneric oils, are destroyed and the ketone conpounds are

convertSE8UEY ot her chemical conpounds such as amines. |n sone other
enbodi ments, in the process of chem cal conditioning by reduction described

@?xggtt@}\%ﬁg{yé,% iles in the natural extract, including ketones,

her ei ek
as in tlﬁe urmeric oi are destroyed and the ketone conpounds are

converted t i Cal und ch._as alcohols. . 00109] In
t he case oflqu%iqgé?@ggggggifn e%%?gngnrelﬂ}?%oolsfiﬁ,r “Hree ﬁptagrgﬁgﬁgléegﬁf%{i%méu%ﬁi ne
der i vdiony & biodoiicad kxwdud kudhedsi MaineMe sil &y gropi@de@nt i al central nervous system

drugs. [ 00110] For the pur pose of this disclosure, the follow ng
terns have the foll ow ng neani ngs.



[00111] The term "bi ol ogi cal conpound"” as used herein refers to a chem cal
conpound that occurs in nature. [00112] The term "bi ol ogi cal
extract" WO 206@d48%erein refers to an extract from a bi olrogiusad109a41pé e, such
as a plant extrac or other extract fromorganic matter, containin

t
cheni cal colf9d00ld&he methasef the; inveniions &rme#ﬁc@mﬁzaqu@éﬁm@@’dsmnmgm 136

[ 00113 ermmyr I r L] i oup" e ein refers to an
atom o%p pgiragtﬁ% %)f agt gi?r)g(}g?%agt S{E%gttst ﬁlgr&g%illﬁl% %@1 r?@i&#}?wgﬁt%gesf r(flr(}c eoélpk??l e.
[ 00114nedivinal.erSae "erg. tUSTPOBO LIBIT4iand My OO0 M4R176 ¥ ,e8achsofuskidh he iiofpdrtpd esent s

t hose derjvativyes cqntainin }rlﬂt,rogen atom where the nitrogen atomis a

a ¢
subst | BRFEINGRY gHBENeE N #F SRiired; chhersichgpgdiiontigtina meahahvhicd mpedises novel
[ 0011 1hal ra Mat LVEr: : ' e
ber 1 Ve B B ey i e b Bl Vi el €
r educ e'tChemoeal aonditirong| ognatuyal Extracksecquatednwitl prepivamidngtsancof the cherkiztidye or

al dehyde parent co un 0116].1n one.enbodi nent, a specific
exanp SR ST QA Melsicesssnih epRebisal sTEehit ah ek Hocks Hi e BoBEE ow

Scheneredctsho Watubdl Ecdnfunti€ Rhate getetdty eraRl paxitiven rGhReMif abioSrnsledll ARANY
protocol performed on Turnmeric oil in accordance with one enbodi ment of the
met hodChehisple¢anditioning prededes newetpeddslikeyardedrogdike Zompoants and] theaedictivaver t ed

schomstgmeion PR st ol PRI doshEEr b Ta ol TRl eRe "

Mol ecuhi@®e@ECottaihing prodddss BRd blepholSproea@ss itht \Wrd Pardichlagy Zeaa-lﬁwﬁfcﬁﬂﬂlgmb can
be al k[%/I (e.g. isobutyl) or the like] to form conpounds 2-3a and 2-3b
respec keyel y. Then, the resultant conpounds 2-3a and 2-3b are then reduced,

wth a redugdfnagebinat ShiRdifehO b biden: Rehda if i

ni trogen- co@tﬂalgﬂi ng conpoun smgEz Sgoan)é 7 gmr élsf)ltétc Pve yﬂtotdh(éf e&aetion

crude ¢headert icompsunds fsdnuddsologitd extrie iz exadmpddied o Sdsdme BEHEVE ALccothg

2011/ 014880 : . . . . .
to the method, first, a biological extract, e.g., a plant extract is provided, the biological extract
has one or more biological compounds, each biological compound having one or more
reactive electrophilic groups. Next, the biological compounds in the biological extract are
reacted with an amine to incorporate the amine into the biological compounds. Next, the
biological compounds having the incorporated amine are reacted with a reducing agent to
reduce the intermediate imine and enamine compounds and form one or more nitrogen-

containing chemical compounds.  Thus, the resultant nitrogen-containing chemical

compounds are derivatives of the biological compounds in the biological extract.

SCHEME 1
R*-NH R* RY
/l?\ "amine?' >N reduction \NH
Rl Rll - :
= R')J\R" R' R"
biological exactract having imine and enamine "conditioned extracts" containing
a reactive electrophili : :
Ive electrophilic group intermediates lead-like and drug-likecompounds

R'and R" represent a variety of substituents that make up a biological compound; and

R* represents a variety of substituent(s) that, together with the nitrogen, make up an amine compound.

[00102] Similarly, in certain other embodiments of the present invention, a method of
preparing chemical compounds from a biological extract is exemplified in Scheme 1a below.

A secondary amine (wherein each of R'" and R*" can be alkyl or the like; or R'" and R%",
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ot her nol ecul es occurring inTurneric oil) 2-4a: ====is a single bond
2- 4b: =- - -wo-2011/01388a doubl e bond i sol ation/purificati onPoffi/tspimes4136 4a and
2-4b

together with the N atom to which they are attached, form a cyclic amine such as pyrollidine)

is used in the conditioned extracts.

SCHEME la
1avs B 2% R+ R2 R1* RZ
0 (R )NR™INH \N/ r reduction N

/”\ . "amine" N
R7OR L~ A - e

biological exactract having

a reactive electrophilic group “"conditioned extracts” containing

intermediates lead-like and drug-likecompounds

R'and R" represent a variety of substituents that make up a biological compound; and

each of R'* and R?* represents a variety of substituent(s) that, together with the nitrogen, make up an amine
compound.

[00103] In some embodiments, the compounds in the conditioned extraction are
reaction products of compounds having ketones and aldehydes with various amines. This
reaction is followed by reduction such as hydride reduction of the intermediate imines and
enamines to provide secondary and tertiary amines. The reaction of ketones and aldehydes
with amines, followed by reduction of the formed imines and enamines to provide amines, is
known in the art.

[00104] In some embodiments, the compounds in the conditioned extraction are
reaction products of compounds having ketones and aldehydes with a reducing reagent such
as a hydride reducing reagent (e.g. sodium borohydride, lithium aluminum hydride, sodium
triacetoxy borohydride). In some embodiments, the ketones and aldehydes are reduced to
alcohols. In some embodiments, the compounds in the conditioned extract are compounds
having other reactive functional groups that can be reduced in the presence of a reducing
reagent such as a hydride reducing reagent (e.g. sodium borohydride, lithium aluminum
hydride, sodium triacetoxy borohydride).

[00105] In some embodiments, the chemical conditioning method described herein
employs a biological extract (such as Turmeric oil), using many different reagents, to
efficiently produce an array of nitrogen-containing chemical compounds. The ready
commercial availability of many low molecular weight amines for use as inputs in the
reductive amination sequence enables the development of many different and structurally
diverse central nervous system druglike mixtures from the same natural extract. Suitable
amines for use in the present method are selected from the group consisting of primary
amines, secondary amines, cyclic amines, pyrollidine, and amino acids. Suitable reducing

agents for use in the present method are selected from the group of hydride reducing agents
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the Turmeric oils, and converts them to chemically stable compounds s:uch as amines or
alcohols. The resulting conditioned extracts contain both natural compounds and novel
unnatural nitrogen-containing amine products or alcohol products that are potential drug
candidates. In some embodiments, in the process of chemical conditioning by reductive
amination described herein, reactive electrophiles in the natural extract, including ketones, as
in the Turmeric oils, are destroyed and the ketone compounds are converted to other chemical
compounds such as amines. In some other embodiments, in the process of chemical
conditioning by reduction described herein, reactive electrophiles in the natural extract,
including ketones, as in the Turmeric oils, are destroyed and the ketone compounds are
converted to other chemical compounds such as alcohols.
[00109] In the case of the extracts of Turmeric oil, the nitrogen-containing amine
derivatives and alcohol derivatives are potential central nervous system drugs.
[00110] For the purpose of this disclosure, the following terms have the following
meanings.
[00111] The term “biological compound” as used herein refers to a chemical
compound that occurs in nature.
[00112] The term “biological extract” as used herein refers to an extract from a

biological sample, such as a plant extract, or other extract from organic matter, containing

chemical compounds that occur in nature.
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NaBH4, MeON present in Turmeric oil (and sone ot her nol ecul es occurring
inTurmeric oil) or LiAIN, toluene 3-2a: is a single bond 3-2b: =is a
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[00116] In one embodiment, a specific example of the chemical conditioning process
is shown in Scheme 2 below. Scheme 2 shows the two-step reductive amination chemical
conditioning protocol performed on Turmeric oil in accordance with one embodiment of the
method, wherein Turmeric oil comprising ketones 2-1a and 2-1b are converted to amines 2-
4a and 2-4b respectively. According to the method shown in Scheme 2, Turmeric oil
(containing ketones 2-1a and 2-1b and other molecules occurring in Turmeric) is reacted
with amine 2-2 [wherein R* can be alkyl (e.g. isobutyl) or the like] to form compounds 2-3a
and 2-3b respectively. Then, the resultant compounds 2-3a and 2-3b are then reduced, with a
reducing agent such as a borohydride, to from the nitrogen-containing compounds 2-4a and

2-4b respectively (the reaction crude product also includes other chemical compounds).

SCHEME 2
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[00123] The reactions for preparing conpounds of the invention can be
carried out in suitable solvents which can be readily sel ected by one of
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Ed., Wley & Sons, Inc., New York (1999), which is incorporated herein by
reference in its entirety.H,C 1001251 Reactions can be nonitored
according to any suitable net nown in the art. For exanple, product
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1001271 As shown in Schenme 4, ketone 4-1 can be reacted with 1, 3-diester
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foll owed by hydrolysis (for ex e un R ¢ condition) and | oss of
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ket one 4-7. Reductive am nation of ketone 4-7 with a suitabl’e am ne R31NH2

in theseparégeméselclmﬁs aSIngpQIammechrwmtogteplmcmmiatswhmhﬂmﬁmwousmaensam afford
e e s PLLIGRRR: of 7 RSO S OB ol B R o
WO 201chiré&hdiB8RBRTY 109584410/cadtdBe diasterecoisomers. The isolated amines 2-4a and 2-4b
are tested for their biological activities such as by those methods described hereinwith.
[00118] Some examples of amine 2-2 used in the chemical conditioning process of
the invention shown in Scheme 2 include akylamines such as methylamine, ethylamine, n-
propylamine, isopropylamine, n-butylamine, 2-butylamine, isobutylamine, and tert-
butylamine; phenylamine, and benzylamine.
[00119] In another embodiment, a specific example of the chemical conditioning
process is shown in Scheme 3 below. Scheme 3 shows a reductive chemical conditioning
protocol (or a chemical conditioning protocol of reduction) performed on Turmeric oil in

accordance with one embodiment of the method, wherein Turmeric oil comprising ketones 3-
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the diastereoisomers. The alcohol derivatives 3-2a and 3-2b are tested for their biological

activities such as by those methods described hereinwith.

SCHEME 3
CH; O CH;
3-1a: ==== is asingle bond
N M
3-1b: === is a double bond aBH,, MeOH -
. . or LIAIH, toluene 3-2a: === is asingle bond
present in Turmeric oil 32b: === is a double bord

(and some other molecules

occurring inTurmeric oil)

[00120] In some embodiments, the derivatives of Turmeric oil such as amine
derivatives 2-4a and 2-4b and alcohol derivatives 3-2a and 3-2b possess beta-secretase
inhibitory activity, and/or inhibit amyloid production, amyloid assembly, the activity/effect of
Abeta oligomers on neurons (such as neurons in the brain), amyloid aggregation, amyloid
(including amyloid oligomer) binding, or amyloid deposition. These compounds are useful
therapeutic agents for the treatment and prevention of cognitive decline, amyloid production,
neurodegeneration, and Alzheimer’s disease.

[00121] New lead compounds generated by this chemical conditioning method can

also be prepared by the synthetic methods described hereinwith.

SYNTHESIS

[00122] Compounds of embodiments the invention, including salts thereof, can be
prepared using known organic synthesis techniques and can be synthesized according to any
of numerous possible synthetic routes.

[00123] The reactions for preparing compounds of the invention can be carried out in
suitable solvents which can be readily selected by one of skill in the art of organic synthesis.
Suitable solvents can be substantially non-reactive with the starting materials (reactants), the
intermediates, or products at the temperatures at which the reactions are carried out, e.g.,
temperatures which can range from the solvent's freezing temperature to the solvent's boiling

temperature. A given reaction can be carried out in one solvent or a mixture of more than one
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solvent. Depending on the particular reaction step, suitable solvents for a particular reaction
step can be selected by the skilled artisan.

[00124] Preparation of compounds of the invention can involve the protection and
deprotection of various chemical groups. The need for protection and deprotection, and the
selection of appropriate protecting groups, can be readily determined by one skilled in the art.
The chemistry of protecting groups can be found, for example, in T. W. Greene and P. G. M.
Wuts, Protective Groups in Organic Synthesis, 31 Ed., Wiley & Sons, Inc., New York
(1999), which is incorporated herein by reference in its entirety.

[00125] Reactions can be monitored according to any suitable method known in the
art. For example, product formation can be monitored by spectroscopic means, such as
nuclear magnetic resonance spectroscopy (e.g., 'H or C), infrared spectroscopy,
spectrophotometry (e.g., UV-visible), mass spectrometry, or by chromatographic methods
such as high performance liquid chromatography (HPLC) or thin layer chromatography
(TLC).

[00126] The compounds of embodiments of the invention can be prepared, for
example, according to the reaction pathways, synthetic procedures, and techniques described
below.

[00127] As shown in Scheme 4, ketone 4-1 can be reacted with 1,3-diester 4-2
[wherein each R'® can be independently alkyl (e.g. methyl) or the like] in the presence of
either an acid or a base catalyst (through an enolate), followed by hydrolysis (for example
under acidic condition) and loss of CO,, to afford acid 4-3. Reaction of acid 4-3 (or its ester
such as methyl ester) with a reducing reagent such as LAH, followed by oxidation of the
intermediate alcohol with an oxidation reagent such as the Dess-Martin periodinane, can
afford aldehyde 4-4. Reaction of aldehyde 4-4 with an organometallic compound such as an
organo lithium compound 4-5 can form alcohol 4-6. Different diastereomers of alcohol 4-6
can be separated by methods known to those skilled in the art such as column
chromatography. See e.g. A. Li, et. al, “Total asymmetric synthesis of (7S,9R)-(+)-
bisacumol”, Tetrahedron: Asymmetry (2003), 14(1), 75-78. Oxidation of alcohol 4-6 with a
suitable oxidation reagent such as MnO, can afford ketone 4-7. Reductive amination of
ketone 4-7 with a suitable amine R*’NHj in the presence of a suitable hydride such as sodium
borohydride can afford amine 4-8. Different diastereomers of amine 4-8 can be separated by
methods known to those skilled in the art such as column chromatography.

SCHEME 4
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[00129] As shown Schene 5, treatnent of styrene derivative 5-1 with

AD-m x-a (See e.g. Sharpless, K B.; Anberg, W; Bennani, Y. L.; Crispino,
G A ; etweal2n1il1480g. Chem 1992, 57, 2771) affords di olPCPABR20180e4186 Li ,
et. al, "Total asymetric synthesis of (7S, 9R)- (+)-bisacunol",

Tet r ahedR&Q; yrrrretryWW@Bi‘), 75-78, Stereo-sel ective reduction of
t he benzyl i of di gb 5-4I wi tlh Raney ni cke yes al cohol 5-3. See id.
Y O5-3"wi t P PPR3 and CBr4 in i tahl e 59! vent such as

Treament of\g
met hyl ene chl ori de affords b#8ni de 5-4. Conversfon

correspondi ng G fignard Teagemt—im™®t he presence of ? S

(by netal -hal ogen exchangghr _J_;@JI | oned by reaction with 3- nethyl

crot onal dehyd®t, provides al cohol 5-5. Different d#dstereoners of al cohol
5-5 can be separated by nethods known to those skilled insthe art such as
col um chronat ography. See WOR201]/ 014880PCT/ US2010/ 044186 id. Al cohol 5-5

can be trapsfiaHmeg into its corrgppondi ng am ne conpoun Qisi ng simlar
net hods to—those—out++Med in Sch 5-3
(2) Oxidize CH;,
CH; O 4-5
4-4 -
R1 1
R4 R R4
N CH, oxidation X N CH,
CH; OH CHj, CH; O  CH,
4-6 4.7
]
R R4
3b
B CH CH
(2) NaB(OAC)s PHN 7P
R3b

4-8

[00128] As shown in Scheme 4a, aromatic compound 4a-0-1 can be reduced to
cyclohexa-1,4-diene 4a-02 under Birch reduction conditions. See e.g. Rabideau, P. W., “The
metal-ammonia reduction of aromatic compounds”, Tetrahedron, Volume 45, Issue 6, 1989,
pages 1579-1603. Under acidic conditions (such as in the presence of catalytic amount of
HCI or acetic acid), cyclohexa-1,4-diene 4a-02 can rearrange to the thermodynamically more
stable cyclohexa-1,3-diene 4a-1. Cyclohexa-1,3-diene 4a-1. can be converted to alcohol 4a-6
or amine 4a-8 according to methods similar to those described in Scheme 4.

SCHEME 4a
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5-6 [ 00130] Those skilled in the art can recognize that in all of

t he schenes described herein, if there are functional (reactive) groups
present omOaoswlgssnt uent group such as R, R2, R3, and RET/uSeeo/ 044186t her
nodi fication can be nade if appropriate and/or desired. For exanple, an OH
group cdi converted into a better |eaving group such as nesylate, which
inturn is abl e for nucleophilic substitutiop, such as by Br. Thus, a
conmpound o #3200 L,;I (such as conpound 4-8 of ptfd) having a

substi tuent Wwhi ciY cont ai nsBarch uéthiiciiomal group can
conpound of For | haying a diffegent substituem ‘
2011/ 014880PCT/ US2 10/04413@ %03131] As used herei

"reacting"” refers to the b ﬁh&ﬁﬁga¥ @)ther of desi gnat edCehem cal reactants
such that a4®ical transformation takes place generg%bqg a conpound
different fromany initially ingfoduced into the syst€fit“Reacting can take
pl ace in the presence or absence ©® vent. METHODS [00132] In sone
enbodi nment s, raatrengeommdunds of pres nvention inhibit, treat, or abate
(partial | yiani bty binairmg-of any 1 NeACl udi ng Abeta ol i goners) to
neurons (such as neurons in the brain) and are useful for the inhibition,
treatnent, and abatenent of cognitive de€Hsne and/ or Al zhei ner's di sease.

I n some enbodi ments, the conpounds gf4 present invention inhibit, treat, or
abate (partially inhibit) one or nore of anyloid aggregation, anyloid

ol i gonmer binding, and anyloid deposition. In sonme enbodi ments, the

conpound§1of present i nvention inhibit, tR¥at,~qr abate (ggrtially i nhi bit)
anyl oi d dep@ jon. In some enbgdi nents, the present invention
inhibit, tr ef f of Abeta

or ate (partially inhibit)
\ (such as fetu+rons»n the brain)[ andlareJuseful for the
inhibition, treatfient, and abatenent of cognitive ¢gglidgg apgy or
Al zhei ner' s di sease?® I n sone enbodi nents, the conpouﬁﬁs of présent
invention imfalpit, treat, or abate (partially inhibit) the activity/effect
of Abeta oligomers on neurons (such as neurons in the4r®in) via disruption
of Abeta oligoners, inhibition of Abeta oligoner binding to neurons, and/or
counteraction of signal transduction nmechani sns of action initiated by
Abet a ol i gonmer bi ndi ng. [00133] In soneR ' thg conmpounds

show acti vi @ a beta-secretase assay and are @ i nhi bition,
treat nent, ghat egent of cognitivg decline and A 3. _di g8ase. In
some enbodi MENFs '-Sgerivative of ginger oil i { i M[purified and
i solated form (for |gxarrpl e, wtd-a purity of greater than 80% $fp% 90%
95% 98% or 99% by %wei ght). The conpounds and met hods deldlki bed *herei n may
be used to tdaat one or nore synptons of cognitive decline amiPor

Al zhei nmer' s di sease such as nenory | oss, confusion, inpaired judgnent,
personal ity changes, disorientation, and | oss of |angu ﬁ@ skills. Further,

t he conpounds and net hods descri bed herein may be useful in inhibiting,
treating, [ bating, cognitive decljne and/or Al zheiner's di sease by
restoring ﬁ@ﬁbﬂ] e/gﬁq}?&%ﬁ’ﬁ Bei%0 HeatgiTay ‘btlrStYrﬁ‘Pﬁ #irtiaHye Stlreidh Alymive (d¢rat ement
of ong orsiesiBssok. @y%mgnw;aﬁéﬁﬁn@r\d lg?a'lgfas ino‘:’“@( l/Q.]lt dpsi S» rd%;?gengﬁ

specifically, by inhibiting, treating, or enent of one o
any| 0i 1993r d8 U1 baffordsdiadiSeR. aSeeAbLi et.cakyTlhital agmregat syothesamfl (35 9R)-

(i ncl ydi anyl.gi.d oligonmer) bindi Ld.depositi.on. WD

20111 d1HBB0REY Oekrsop SR Al mmeRy (Sosf a5 PR SERE Elasbitr rshen of

CoNPOUREBerlylit 01 bN¥BNE20Kitle RAndy MiEIRI Lives GBRBho] 8. 8h2IE 1BAn&t oTRIcRolOf

anyl oi d_production, anyloid assenbly, anyloid aggregation, anyloid oligoner

bi ndi g3 “amdPEimand (Brdippsiiteblsrsolvent sishnes metudineshioside afoptsundmidstS-¢he

i nventgd r | @ng patign inhibit, treat., or abate one

or bottiar R P akghfe, 8100, B BELTARE. Aeatolerbdm " B prebinc?S
magnesium powder and CHsl (by metal-halogen exchange), followed by reaction with 3-

ol i goners on

methyl crotonaldehyde, provides alcohol 5-5. Different diastereomers of alcohol 5-5 can be

separated by methods known to those skilled in the art such as column chromatography. See
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[ 00135] I n sone enbodi nents, conpounds of present invention inhibit, treat,

or abate (partially inhibit) one or nore of anyloid aggregation, anyloid

ol i goner Wwondiwg4ssand anyl oi d deposition. I n sone enbodiPEEMISS)10/0IE36

conmpounds of present invention inhibit (or partially inhibit) anmyloid

deposi {4 ohlcohel X3 ke bhisersifermeddntotiscorssrondingsnine porapamd S-0using similar

inhibihrﬂkﬁ?ﬂ;toggmﬁﬁﬂ&ﬁn@ﬁﬁlhgﬂlly i nhi bit) binding of anmyloid (including

Abeta o |goner§) t o neurons %such as neurons in the brain). In sone

enbodi ments, the conpounds of presiHEMEventi on are useful for the

inhibitigp, treatnent, and abatenment of cognitive decline and/or

Al zhei meR~sdRsease. [00136] In sone gubod| nents, conpounds of the

i nvention d nhibit activity of beta-secretasy sone enbodi nents,
hesgatent i onARdmixBe used in net hod inb{biting activity of

bet a- secretase byl contacting the beta-secretase ¥y @ or nore of the

conpounds or conﬁ&bitions—descrfbed*herein. S0®137] Anot her aspect

of the present invention pertains to nethods of tr# inBHcognitive decl i ne

and/ or Al zhebster's disease in an individual (e.g., patient) by

adm nistering to the individual a therapeutically effective anmount or dose

of a compound of the presentgd nvention or a pharmaceutical conposition

t her eof raney Ni, EtOH, 38381 Treat}- of the diseases/disorders herein

includes treating one gr nore ons_associated with the

di seases/ di sorders, for exanpl e ™~Symptomprpf coditht,iGhy,d8¢i(lne and/ or

Al zhei mer' s di sease. [ 00139] ZAs used herein—the termsgcontacting”

refers to the bringing together of iGHzcated noieties in an in vitro system

or an in vivo system For exanple, "contacting" a beta-secretase or a

neuron cell (or a neuron cell in thgspresence of one or nore of betaanyloid

oligoners) with a conpound of the invention includes the adm nistration of

a conpoynd of the present invention to an individual or patient, such as a

human, Frayrfg, a bet a- secretase or a neuron cell, as well as, for exanpl e,

i ntroduci conpound of the invention into a éanple containing a cellular

or purifie 2l ON contai ni ng the a betasetrs or a neuron cell (or

a neuron cell i@ the presence(ldMegreevder, Chgt e of be

WO 2011/ 014880PET/ US2010/ 044136 [00140] As™usFEINAETIAT

"indi vi dual " orCHpatient," uSed Tnterchang®ably, refers 3o ahy ahinal,

i ncluding mamal s, preferably mide, rats, other rodentsgéﬁfum'tSQHdogs,

cats, sw ne, cg&tle, shee@) horsks, Ar primtes, and nost “preferably

humans. [00141] As useéd herein; the phrase "theggpeutically

effective amount” refers tgrhdtRy afidMaldeRfdeact i ve conpound or pharnmaceuti cal

agent that elicits the _piological or nmedicinal response that is being

sought in a tissue, syBtearagnimal, individual or human by a researcher,
veterinariap, medical dog or other clinician. 1001421 As used
herein, the term "treati nyZC '

ATRat Ry CHyefers to one or nore of (1)
preventing tire™i sease; for exapl e, preventing a disease, condition or
di sorder in an individual who Qﬁy b

prédi sposed to the disease, condition
or disorder but does not yet experiN#R® or display the pathology or
synpt omat ol ogy of the disease;s42) inhibiting/retarding the disease; for
exanple, inhibiting/retarding a disease, condition or disorder in an

i ndi vi dual who i s experiencing or displaying the pathol ogy or

synpt onat ol [09130hfTholse skiillsé as ¢he erdn trecmgniae thiatsiaradlesf, tharsdhédgs devetibar at i ng
t he disease'lfor eéaqgje (aneLi rating}a diseasq%.condition r disorder in
an i ndiCtHRU AT e TN Lo FAREY AGTOPSArSEPLA A tisHICRLEREP SKh &k - R

synpt qiaked RY¥tQffuithe HoERatRn GRBE Haki@'ffa%brdiﬂrﬁ%éﬁ%yor (esifed: FoP¥€dmpieg the
pat hol ogy and/ or synptonatol ogy) such as decreasing the severity of disease
or corpl (e grqupe¢anrhergenivertgdcingg mgeﬁdﬁéefﬂ/il@ggép sweh asseebylate. evlnch i ®at isng a

di sease: i . . i Qn [ re.s t o SQCl dwth the
i soasd R PN SRR, 19 208y B, TBLS PSP SR o SR PLIGE Gt o, one
or norcempddiid #8nell SqhkAveMdaringCaugrRBhiSWhieh conRatsEfilncibnat @ghipt danebedecl i ne
and/ or Alzhginer's di sease cgp be used.in conbination with the conpounds of
the preR¥sEditogihsrsamparng plkormata [ pvingodifheraps sehstiiuenieeravel/ or Al zhei ner' s
di sease. The one or nore additional pharnmaceutical agents can be

adm nistered to a patient simnultaneously or sequentially.

-30-



PHARVACEUTI CAL FORMULATI ONS AND DOSAGE FORMS [00144] In certain
enbodi nents, the conpounds of the invention can be admnistered in the form
of phar reweurvilgaksseonposi ti ons. These conpositions can peTarSe@anedsé n a
manner well known in the pharnmaceutical art, and can be adm nistered by a
variety of H9d3HsAsdessénlehireiy, dlsonerih érdaeting oeefersoto dyesbangingt ogetherent | s
desired and, upen the area . to t.reat ed, 1Pl .at 1.on t apl C

(i ol i TRl PS PR oh ot Bihiral e RlRatfh e BT Aeno i

i ncl udgdigpdunt rdafi@sil frond agy Nalialdnshtro@ededlintdahd y&tam., Rpadtinprai yake @ldge in by

i nhal ation or insufflation of powders or aerosols, including by nebulizer;

i nt r at thedrsancegr absepee of sply@hasal ), oral or parenteral. Parentera

adm ni stration includes intravenous, intraarterial, subcutaneous,

intrapﬁﬁhl 4§§J i ntramuscul ar or injection or infusion; or intracranial,
e.g., Intrathecal or intraventricular, admnistration. Parenteral

adm ni strat| an be in the formaf a single bolus.dgse,  oF. e,  for
exanpl e, byhﬁT%%ngﬁ%ﬁ%h%m‘%§¥ﬁ§§gﬁmﬁﬁnlpu é?H%E%ﬁf?%gﬁn%%ﬁ%ggﬁﬁF%hgrand

f or mul gato(part01y ihBipits 8IndagndMinsglowit (iludify Absel dlitenicis)ns dens (Juak ahes,

oi ntnments, lotions, creans, gels, drops,. suppositories, sprays, |iquids and
powder Reur@nsrindhg brsilangdipae ke fer el m@lart}omegga}tmaau and, abaterpomi e cggnigye y

b , . _ : .
condonilchhf SRR SARREIRARS, stfio T 3omp o ! ufloSh s Jfofte
Enbodi peattionofnhibii, Sréanventbae (pdrgally meiibide ophar macreusti smylotdrpgepitionns

whi ch contajn, as the activye ingredient, one or nore of the conpounds of
the. 1 BRI E0BSs GG GAtARAIIS ASRASE S on népmﬁﬁﬁ@om?%é%m%ﬂwnas

accept gbhRs&@hkvehfisn (ﬁffﬁi,r%}e%ﬂt&)a-baﬂerxp Ki1PGnHibe) SAYBREAHSARNOT It Bne
invention, the active ingredient is typically mxed wth an excipient,

di | ut eembydismntexibi poepounds enptest thvention mhshic htreatcer aiate (nartiallyenhibitin of |
for exanple,. apspl sachet aper r other container. Wen the

exci pi BrPeeup(elehat A5t oligstpcrsop mEarnp Lot epTiruomdnibe Bain 40 8 iyl o
mat er i g thdMphHHiGE i@a@sen® M@ NbelefenCall ddglitiveldebmsl AHW droklzhithess tdisédse.

i ngredient. Thus, the conpositions can be in the formof tablets, pills,

powder b, soneszembredimentscthe tcompeurdsetf Preseni invertionsinBivitn rashPr abaig| (BEH ALY

sol utigns.. [ URS ; . [ [ i qui ' [nkment s
cont ai M) RS e AR08 Roo Sy yRl' fairdeR G B U el T
and hagigrupabatdfnAbap saligemmerss Upliibkionostl Abetasolégantee bindiegttabheran| uhd/ons, and
steril e packaged Pomders. ) E00146] In,oreparkgg ap&ornulation, t he
act i veCQUIHBING elanienal Hrnydugtion, mschinises ©oh AcHBprgiasr BY pabte QligoRry e
prior Egdﬁgnbining with the other ingredients. If the active conpound is
substantiaFly insoluble, it can be mlled to a particle size of |less than
200 nesh. |[00i33 Bcomesencmniooents] thecanisindnshioat acgtivigtien bstatsatricmse adsay

particle size c e adj.usted by mllin o.provide a substanti.all ni f orm
G St 11 85k Py Soe1o] {11 Hniiogn eBiraent e AORsmiab ! oghtive degigts dod "y C
COMPOUAHeRfertsh@sdab Mt isofe MRYbORANEHH HRAIdSalite KNI it AkoRifRaRd M es
such as wet milling to obtain a particle size appropriate for tablet

f or mat pwiiedrasdfisnlated ifenm (for exanznl¢.onith g pegty ¢ greatgr by Beéd 8§%raRe’e, 95%,
particy.at e arations of the eonpo 0 hnvent i epar ed
by protC e/g’s%r)sgg%g Wellg%l t)t' he'%ar fn,pofl %(?S %@é}{n%ﬁ(zdssc{eeé&ﬁb%fl él gﬁegl?l}ngggie%g%][ tg)‘ra][{e%{

Appl i catd drmbie syMBroa0a dRiI6 decline and/or AllLHIAST s SieemRe suchrgsmeemery 164si t abl e
exci pients include | actose, dextrose, sucrose, .sorbitol, mannitol,

st ar cheR USRI IEWaEPd, JUeEMETLURSTPRAISH ghanges gisprgndation; PR Jesheh, lanpupgs i n,
cal ci ugp:sd | | , sHT { I , I i :

col | ul ! FEARE: off GRAEUIEE i IIfoRs dhitREE neRE B D, B0 P 8RR

addi t i tenting yariddar| abdeng kodnitivaddchge agdnt dlzwoherasdisase by megorasg lomg s¢rear at e,
and mneral oil;

and m neral ol petiing agente; enyl sl fying and, suspendi 0g B0enLsing 34-

general amyloidosis, more specifically, by inhibiting, treating, or abatement of one or more of
amyloid production, amyloid assembly, amyloid aggregation, amyloid (including amyloid

oligomer) binding, and amyloid deposition.
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preserving agents such as nethyl- and propyl hydroxy-benzoates; sweetening
agents; and flavoring agents. The conpositions of the invention can be

f or mul at ewl02011284880 pr ovi de qui ck, sustai ned or del ayedPcelusasie/oaf13¢ he
active ingredient after admnistration to the patient by enploying
procedur es KMYAA] iImsampeepediments, compqupdy abthe Thenderheass nhibBniseat. sy apete

about 160"l UF) mASRERRAEd, RGN FBREL  CBh L BB s ol e
i ngr edbHpémerT bindigy, Mnduinylottb slepesifiat. mslh s&heresntodirpditsi eahpounds str ke

units suitable as unitary dosages for human subjects and other mamal s,
each uHMENEYhtBN nislre lphe deterPAigEBLgLanmhibl, Heataorj Rateeangr palbothIful at ed
to pro S i hc.effect, in association with a suitable
phar nagg%?fléc%ﬁm‘eaﬁcﬂlléﬁg%%gﬁr %?%a&fsgowm The active conpound can be

ef fecti ve oy#38] n demdosalelimange canpowas diepigsme riavdnyioadinhibits tteadri N a

pharmaceutical.ly effective anount. For exanple, the dosage of .the active
P ompoufe il TR on or TOTe BBy B R oREh: FRRHOMRERe DR SR | n
need t heRRAd dbSI4RtbnASINANRALhbodIMERE) thEBYHIpRNAE §ff Rt InveRiGDBRiBID(REr

day, depénding on the route and frequency of administration. Such a dosage
cor r espani@By tiphibith @mylad 5Bpesjlitey pler scaag embadiswmts, shd edinpewtds, of peseivsage

of the.actj.ve.conpounds of .the inventi .as_.enpl oyed for, the trea nt of a
pat | enfehINEGRERPRAF of cbbwt“wari it iRy e i, AP girE 285000 g
per dayligdh@s) tb fe@rokdQShchTths RRlirod@n the@#h i Olrt nilGbdmmBPRE, tHa¥ompPburldsom 10
to 500 ng per day. It wll be understood, however, that the anmount of the
conpoufl Pegserfainvontiampig dieli el@r \the linhikitianl yreymedtandnahatamasny of ggyBivei an,
accor dj;ng: L el .cli.rcunstances, including the condition to be
treat eggcq{nl%gné/ﬁgéé%erﬁ%%?;edlg léegidm' nistration, the actual conpound

adm ni st er efh0186E Iirgeme Waitgdimend) dtonpopadisef die inhentiondiavi ekt gaivitgntf, t he
severity of the patient's synptons, and the |ijKke. . [ 00151] For

pr epar PFHE-SSBF1REe- corpBi cmoHEn Qs rompoRds e inyeptioncpp b gaqd igamgtheds of

| ngr ed]#iiifs Qct%grﬂf)%%ga-é’@cfel?as@b RBhERGSEH Heta- S6FdRE &0ih éﬁér SR 8P A2 Q! d
pre-fornul at?on conposition containing a honbgeneous m xture of a conpound
of t hethpreespotindstwentpositioMhdascrilgfddreréing t o t hese pre-fornul ati on

it t_h ti N .edi t. | t ypi |1 di s. d
cventy t hr ozl APRESE GRBY o B Bererh anVPHES oSnb: el SRUEE feSEBE 1y
subdi viglaghivdd&1ife HRd/bY ABbRE 1 sVBsddfd in AOmaseddaP(dB ﬁ@{féﬁgaog mhgkﬁngpi I'l's

e

and capsules. This solid pre-fornulation is then subdi vi i nto uni

dosageto thenpdipiduahe theppeudicslty etiedivabovaing ontdassnichg dommpepnd of the arepéns,

about Q.1 to aboyt 1000 . of the agtive ingredient of the present
inventF%ﬁpnong%aﬁhanfgﬁngﬁC?ﬁgg?ggF egmgr pills of the present invention
can be coat gW198] TtdaahitSel henFiesasekedlsdracior iytif eincludes aefingoom af fnadrdi Ng

t he advantage of prolonged action, For exanple, the tablet or pill can
conpr | SENRHAMS 3Fee1atRdsHis theiscasesshipordery deg@mpdinsrBaiems of wagnigse deqliget er

bei ng i/t heihomaQfianenvel ope over the former. The two conponents can be
separated by an enteric [ayer which serves to resist disintegration in the
stomach andj(9aB39i Ast ieedi lenen, denrpomnerdontaotipg’s seférpttache ibningirighegdthedefium or
to be d%la gd in.release. A variety of materials Gan be used for such
enteri'® fcéi} rBOISHEL Badh) Hig¥!roSYERMNRl: Bt {7aY 780 SHLFdiTog CXAmRR G0 eFONACUBS| Yrreri ¢
aci ds gaelsgirahit 68 a HeuRR WIB[drCa 8GR It B PresBRleCHf SIS 0RO @ IRR- CetY!
al cohol, and cel lul ose acetate. [00153] The liquid fornms in which

t he coamplertsligerdershnpths iat ¢aommupd afhthe pmzemivn inglugns ithm admmigteationcal por at ed
for adm nistration orally or.by injecti.on,include agyeous,sol utions

sui t abi PRGBS SO R SRR RS oA 28 PaHETL REN 45t hIET PGP o

enul sig-swdréthscedi bl eudd Self Uahwal a80Tdrong@agde, Ointrodeafa BRcotgoung QFQRIt 0i |,
or peanut oil, as well as elixirs and sim]ar pharmaceutical vehicles.

[ 00154NVeniasosta f SABPIcosOntamAR &t ¢edhylas or inysified paenasationrroptairing shaug bsts and
suspensi [ ' I LG ts, or
et o e g B P IRETREAL Aok EAPRL AR foeoiB BPUT, B Bt OBPba ST Nt ai
sui t abdlezopkeas)maceuti cal | y accept abl e exci pi ents as descri bed supra. In sone
enbodi nents, the conpositions are adm ni stered by the oral or nasal
respiratory route for local or systemc effect. Conmpositions in can be
nebul i zed by use of inert gases. Nebulized solutions nay be breathed
directly fromthe nebulizing device'ga_the nebul i zi ng devi ce can be
attached to a face nmasks tent, or intérmttent positive pressure breathing
machi ne. Sol ution, suspension, or powder conpositions can be adm nistered
orally or nasally from devices which deliver the fornulation in an

appropri ate manner. [ 00155] The anount of conpound or conposition
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-36- WD 2011/ 014880PCT/ US2010/ 044136 be understood that use of certain of
the foregoing excipients, carriers, or stabilizers will result in the

f or mat i orwof20phaussaceut i cal salts. [ 00157] The thecammmmdosage of
t he conpounds of the present invention can vary accor din for exanpl e,
the particul0@l4@)sas fused hhieoh thhéernr Smdinadual’i or patesnt,t h@egré gshargeably,

adm ni stration of. the compound, the h h _and con tiQ tlent
and ¢ Hersradyintmp. drSEPe SEr e R P ey Bl R s
concenthativafe, editl@ sﬁ@gpﬁ&@@!; of plifeteh, e MidsP Preifdtalily mbﬁmaceut i cal

conmposi tion can var Bendlng upon a nunber of factors |nclud|n% dosage

cheni cal chi0adtleps sus@cb er(:@, ghe, pigerr Gpprapeusicaljy effaetiver araoungutdersiio the
?ﬁ magl %ﬁé@%lﬁ) aﬁtl;] For exarr@ a(ff prl)la{]jsac%ﬁtrs% uggﬁ tﬂgt etl fis 'tﬂ%vﬁgf g {816‘1@1%&5%11@[ ovi ded

er on contar ni ng a to about

10% W péspdnst hﬁatCQnBéiugldsoﬁ@lﬂt pmr anfisng| sy, nimsitaht individudbre hunmincdy adose
ranges are from apout 1 Cl a? to about. 1. g/ kg of body wei ght per day. In
some eieberiFhiPBeterinap@n, arpslical doer qrother §HNisHBut 0. 01 ng/ kg to about 100

ng/ kg of bogmtzr(@ A0%sRChe %ytheTéaﬁnd%Qt »i 5t ek prt beé}@@@%ﬁe 8P nHE Bf

vari abl es a type and extent of progression of the disease or disorder,
t he ov@ngrevehdag tie disedsas fof exrahfplqoqzreveuuhgra distasg ntonditiva <pre¢11a¢r|dvlem an
el ected, .. fornulation t he xc% pi-ent,

bi ol | ffi f th
SR A RS WA R G i e R A M G R o
dose- ri%&,%ﬂeﬁc% Yt VESpHET IHEd phBTebn off L MbmARIGES! S0URk L@Sksy SRS,

[ 00158 e conpositions he i nvention can further include one or nore
addi t | imh#litiggietardiog uhe cliscasy efior sxemple, ashléltmlgéq@tm apémase, cedatiqs) @r

st o FRIAET Rt ARBEE D SeRPOION AR Ao B & b lef

Anot hegt agdesdea®l dongitidhese Misokdiyeahd o?)r;ﬁhat@alﬂgo thealdtdeast; cormaamgk, of t he
invention (radio-|abeled, fluorescent-I|abeled, etc.) that vvoul d be useful

not ondmpelioratingdiaodispasgi ﬁgndm@n A s@sordern 4k s | indieyali Whe | 16 rexpariencing ¥fvo,

G e L A s i T St e S

CONMPOURSersiNpORE Eatﬁ@ﬂogy ahdyer Wn@ﬁ&tﬂhtoidg\yﬁ? @lﬁdh(m deaehsing theesnygrite ofidisenss ot hat
contain such_ | abel ed conpounds, q?é Enbodi ment s gf t he ?Wgsent
| nvent‘PQmP letght ¢lanpinptiey/ ‘E}H@g th%étsﬁﬁf'césl‘?e HEI%e Y RGO URYS® Of rthep fYd§int i on.

"1 SQLOPILGAL lo}{mo% %ynrqﬁgfng aéﬁgﬁ{eﬁ%ltﬁﬁgﬂ%% is a conpound of the

|nvent| Bh Wher nor e ms are replaced or substituted by an atom
havi ng an atomc mass or mass nunber different fromthe atom ¢ mass or nass
nunber COMBRATIYM THERAPIEShat ure (i.e., naturally occurring). Suitable

radi onucl i des that may be incorporated in conpounds of the present

i nvention i [ooiiysield értaa @mbdolintdnts, togd dr anéid a(dalltgmau\/pharnmnemalt)agems for
deuterium), 3H (also witten as T for tritjum, G? 13N, g
150, 1treatmegoof egnitivsdecling@pd/or ddzheimer's disegse Ca‘?é’sruse B’rconi%af‘onl‘ﬁﬁ , 1251

and 13he compounds of the present invention for treatment of cognitive decline and/or Alzheimer’s
disease. The one or more additional pharmaceutical agents can be administered to a patient

simultaneously or sequentially.

PHARMACEUTICAL FORMULATIONS AND DOSAGE FORMS

[00144] In certain embodiments, the compounds of the invention can be administered
in the form of pharmaceutical compositions. These compositions can be prepared in a manner
well known in the pharmaceutical art, and can be administered by a variety of routes,
depending upon whether local or systemic treatment is desired and upon the area to be
treated. Administration may be topical (including transdermal, epidermal, ophthalmic and to
mucous membranes including intranasal, vaginal and rectal delivery), pulmonary (e.g., by

inhalation or insufflation of powders or aerosols, including by nebulizer; intratracheal or
-33-



al. The radionuclide that is incorporated in the radio-|abel ed conpounds
w Il depend on the specific application of that radio-|abel ed conpound. For
exanpl e, wor0imi¥ssor o receptor |abeling and conpetiti onPaTasg&I0/0e8POUNS
C, 82E3r5 1251 , 131.7 that incorporate 3H, 14i 35S or will generally be
nost usehndsal),Forl pagaentetdF PakdBiral adhggibtraticip #icluded dtravenoysa giitragreerial,

applications 11 75Br, 76Br. or "Br will.generally be nps: ul .
[00151S]“tbf‘fta‘?%’uﬁrﬁﬂ’éﬁa8‘fr88ﬂea? H&?a’ﬁus"}‘&&i%- ’Iné%gl %d”c‘8¥ sound® ’ithgg%g‘t‘c‘gfnpeo‘{ihd t hat
has i ng@LAeERLE thiAkchtfidslhr, QBMidiReHOAURArtAtEral hdmbgyhatienbad beranths fome of
radionuclide is selected from3H, 14C - 1251 , 35S and 82Br_. .

[ 001629 single dokus deph eameshesior exemplapd @ EorBHPBUPRIEISION RURP- FhasrseutiAlent i on

contain a fluores I ... - i
incord%?%%?ﬁﬁnrgagg&%gggggggbﬁﬁﬁm?fSgpéggéﬁﬁhfgﬁgfsﬁ%ﬁﬁgﬂgéggﬁfg&g%ﬁbounds
are V\B(_bihtnlfd(msl,\ﬂdlldtiltblni,[l)elreagis, f gTels, drops, [sOpad#brids, | sheysedliqbdpoandd pofvdeise

I nvention (radio-|abel ed, uorescent-| abel ed, .etc.) can be used ip a

scr eent oy cai SRy PhyMAGRHIGE (TG RERNS BRpaERICi PR C I nrs g0 fasalye

synt heﬁhiﬁ?n@&sé AeBt ddsirgsle C PEREY BGhdom € glovE Eatld (RONRORAY hlsibecRefuf | abel ed
can be eval uated for its ability to blnﬁ a beta-secretase or a neuron cel
(or a neur oj#0t45]| Emhodientsr efs éng énvehtionalsor indinde phfarrhadeatieahydovingsisiongoner s)
by monitoring its concentrati.on variation en contacti with. th

pot o subiEheidain s FRECLMBILRHo 8f mirboh B FoRPRurE ari WitdicheBas o
one or B AbiRhiReAmhABNE O dnblel BIRiMRASuticAIlY av@ptdblackinee (deipichbg! | ng. For
anot her exanple, a test conpound (l|abeled) can be evaluated for its ability
to redumelinpithelcompaesiticnsorfhbe irvenpouribie whtivehingsedignd i ttpirably raixed with an

bet a- secr et ase.,or .neuron cell (i.e., stan 0 ad) cpr.di ngl t he
abi | i t 8¢ ’ﬁgg?dcéhﬁ%ﬁﬁgpﬁgt%Bﬁ%%¥éa§§?ﬁ€%%E&E 5%§Q$aﬁz§%b§ﬁﬁd9§3¥f

bi ndi ngkahpld, mg:apﬁﬂ@-saafat,qsa?sle 0B bththeorisinEro Wil the kdigien servesmns aldiues, t o its

bi nding affinity. Converse i n some ot her screenLnP assays, the standard
<,

conpouthgan be p apled, semuprlids €5 fieig pRsETiRs ViR atfh PR B Y RIGIC, 2RTEST o HEY™ fPhe
ConcenbE APy BigATR VRRELES ahnas o KnTRpiRAEi0D 8sden o
conpoutedengancsatings, reatiadts, wdixirs natispensht,i emelyioos, soheiohgstyrgsipausds (& 4 hus
ascer tg)lli?ieoq'in a liquid medium), ointments containing, for example, up to 10% by weight of the
active compound, soft and hard gelatin capsules, suppositories, sterile injectable solutions,
and sterile packaged powders.

[00146] In preparing a formulation, the active compound can be milled to provide the
appropriate particle size prior to combining with the other ingredients. If the active
compound is substantially insoluble, it can be milled to a particle size of less than 200 mesh.

If the active compound is substantially water soluble, the particle size can be adjusted by
milling to provide a substantially uniform distribution in the formulation, e.g. about 40 mesh.

[00147] The compounds of the invention may be milled using known milling
procedures such as wet milling to obtain a particle size appropriate for tablet formation and
for other formulation types. Finely divided (nano particulate) preparations of the compounds
of the invention can be prepared by processes known in the art, for example see International
Patent Application No. WO 2002/000196.

[00148] Some examples of suitable excipients include lactose, dextrose, sucrose,
sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin,
calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and

methyl cellulose. The formulations can additionally include: lubricating agents such as talc,

magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents;
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KITS [00165] Enbodi nents of the present invention also includes
phar maceutical kits useful, for exanple, in the treatnment or prevention of
cogni ti vewdeolt/messand/ or Al zhei mer' s di sease whi ch i ncl rdg/use@008418®r €
contai ners containing a pharnaceutical conposition conprising a

t her apergsdreiak | agentst wiehi asemgiyliandopropy by gissuirhgnedatesh wiepigping j agentssaeh kit s

can fupt i_ncl I S| : \ 0, i i

phar mee e gget e sohnrigohEs R AR sBiet Phro bo el S ATE R o

as, f ogusexadpdredelseat @icasy sf Wict fctvbdngedienr efi@haintiacantiorcal the meespbabl e
carriers, additional containers, etc., as will be readily apparent to those
ski | | etmplRyingrogedures kaowp it the 48, either as inserts or as |abels,

i ndi cating i A . C DSy adre ni r ideli.pes for
adm ni strat Mﬁ@laﬁﬁ‘?g‘r’%ﬁ%‘ﬁg‘ﬁ %glge?gr mlit?%gﬁtah%%gh%éc%ﬁeﬁgg’, Q%Hgnggélagg be

i ncl udeshtaining fenk about 5 to about[ 1000 &6 (1T¢)e monesviallp abait| 1100 be ableg SOO e of n
greater detail by way of specific ex l.es,. The followi.ng exanpl es are

of r clierBRY NETEITRE G derpl s e ARS8 5o 10 PNCISAREH TS PHECURIRE

i nvent { ORintfry2QYsaBBOSF - huhidS 8uiibcts Kirdl otrer t MEm@als, Wedch @ AidnYaihiRE0GNI Ze a
variety of non-critical paraneters which can be changed or nodified to

yi el d predesamiiatd quankity elzastive axidriab calgdated it prodnpothadssiodd thérapeiiarepicels wer e
found to be.inhibit, t t. or abate one or nore of anyloid production,

any! oi 1&1aﬁ%%céar%flﬂlh}%%ul{gﬁféil{/hia{nﬁcgfl l%agf:x%Pleﬂfbeta ol i gomers on neurons (such
as neurons [001861eTRE &dtivk, coaippliid arfBOEfgaive @Rer @Mideodsbagd t@QERAd RAMBE N,

and anyl oid deposition according to one or nore of the assays provided

her ei ngenerpllyadmirisicradein wphrsmperiically elésatiap smosnp olierdeapiple iee fasaapPres wer e
found i Ry Q&h@b&ndstorf%ﬁé i \Q:Btiﬁtp% %m&'ﬂgregrfom{eteﬁggng%ﬁeot?gtpg%rftgfl glfe&?Ct of

Abet a i goners on neurons (such as neurons iIn ain),
aggr egaieieof (sualyis an ddli hemai may semge dioth 011itgB3E0 Imperdiaggdepending oyl the d

[ 003 6 U frgReERDOR HERESTSlTR. LORpRE oK ol W doat TeBs pga ue of
less tHan JROLLM crBofiMendD the Mosder bf Me 28ite MmpdurkVl Oflthl’,AMVCI?[Q?lth 100

nM 50 nM or 10 nMwth respect to inhibition of one or nore o
act i vi ¢epplefédetor tief trédieent of 4 paioet & wedribercohsudlsacin adulneuman snaynrange

br ai | Q ti l.aikd (incl udj l.oid ol i bi ndi ng,
and. anPd: HookBRdAEhEIEY, Roegniiafh e oa SR ABHE R 5P Ak D o
an | C5 Yakue ol phiesy,  HamILA0 A5, Rbhvedlr B (86 aiobh d0tk ikngoufiM 1
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act i vi agyadlyf adminigterenhpilh uspallyoheedescmnnee by @nphysivianh ageprdiagrie ibe releane
brain) .. 0 . SOR. i , ahe t Lahi bitl f. t he
o b i DB BIIR TR JRSORRC) AR U Al

ol i gonmhsal @dmpeuid Bdmnsdierbd ahe agelr weight, And hespbns of) the dngiviziudl pg@agghd i on,
anyl oid (including anyloid oligomer) binding, and anyl oid deposition was
measur ¥YCHY of t iSRS Ym0 feiked nMto 10 RM In some embodi ments,
t he percent 1L bitd I S u % ut 9 :20% to
about 5056 ROEHl il PLbEnT B, b iRR buch b B o e gy ey
The i nwertienn camye beixap prigc agttednacutenl texicipiads pedbsn wi $dlidr pfedioendletioro t he
foll owi ng exanpl es,. offered by way of illustration b y. of .
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otherw se noted.” -39- "WO 2011/ 014880PCT/ US2010/ 044136 )
is typically dispersed evenly throughout the composition so that the composition can be

readily subdivided into equally effective unit dosage forms such as tablets, pills and capsules.
This solid pre-formulation is then subdivided into unit dosage forms of the type described
above containing from, for example, about 0.1 to about 1000 mg of the active ingredient of
the present invention.

[00152] The tablets or pills of the present invention can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged action. For

example, the tablet or pill can comprise an inner dosage and an outer dosage component, the
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EXAMPLES Materials And Methods Turneric Q| [00170] The light oil
extract fromturneric was obtained by supercritical CO2 extraction. Exanple
1 Condit iASA11IE#§8Act i on of Turnmeric O (Reductive am R&T[WAYIV/OREEEt i on of
Turmeric oil with isobutylamne followed by reduction with sodi um

bor ohyl@tteideeinginthe FIAOM arravelope @‘éflftﬂil‘bfﬁ’i“ﬁ@r dEF Y0 cOMpoRTNEsTan RaseRMahy

[ 0017 L'l”sﬁ'i%fl z }%k kv%&loseg‘}esﬁg§%sq§t%ﬁﬁht¥ tlbﬁ' 1%@&9&“%%&)% t tﬁ@ﬂmer

|sobut am ne xture was nmail ntal room
terrper‘aimpscmeﬁmo Pbasshoacs . intdt tHehdsodehwe érhe beadzldyed ini ietease Awamrxeqobéd to

0C on an ice bath. ol ution qf sodi um bqrohydride (. met ha 50
) waSalsHalFap bt SehhTalisEh BUIETC S HRoBenES tswfvingtaﬁ 3@@% Argm ﬂ’F t <(ar

the adgh %blgﬂlem@%cﬁﬁ e SethS of GOWhEN adTi WihesuRSmAREA 3k NGRS kST | ux
for 16 h his time the reaction mxture was cooled to room

t enperatahd, addepdoseatetant.o sat urated aqueous SOdI um bi car bonat e sol ution

the aqubousiPAefiobhs WASaTaroy bk BRERBEN Gt Artpocets 6f Srvethy

chl or ofnQEMdna¥ 8l b¥aRicEHpbREIORRT adMINNBAEHS oS uxmo? Uhfedtién andudehaquebiré t er ed
and concentrated. The crude product was then fractionated using silica gel

col u mwsochltttqmamf@bla{pﬂgwomﬁﬂymsln gaueoys aupiésespepgianst @od/oﬂ@mréd gfsensgvith
chl or Ofcf)glglor@ S as coﬁt%hs']e)ed oTW?e%% &4 TTP leﬂ fé ar %éa%ﬁ? %rﬂgerlfeelsaeth'x}/rg i
t %(f ar ra %‘dc%

non- po? ar to were collect and COI’ICEI’I racti on was

submi tglﬁﬂafg[anaawu@gal%hlclastl ng. The active product-containing fractions
were the relatively polar fractions. [00172] An active roduct cont ai ni ng
fraction (F08434loRompysitiens f§£|{§§hé@£101%6“ﬁl§1|‘fﬁ Rlon %b’é‘?ét”ﬂl JANINdcysRERIONS

chr O”Bﬁlogﬁ%ﬁﬁ}z(elﬁﬂgll}? %c%%@%f&%ﬁﬁé‘%?t or Wﬁ!’c CsdIvatt t@ﬂm&‘&f@%"&%f@o{%@}& and

Corrponen EV\EIg rati1o o rneri c Ol

i sobut pdvedurndhedregid or $dhie doadhositioue nagicnatimsuitablegiharmacduticallyraspepatio 4:

- Pueegcllia\l(en[t)sElsE cl?lc\élcrNﬁ\TA supra. In some embodiments, the compositions are administered by
the oral or nasal respiratory route for local or systemic effect. Compositions in can be
nebulized by use of inert gases. Nebulized solutions may be breathed directly from the
nebulizing device or the nebulizing device can be attached to a face masks tent, or
intermittent positive pressure breathing machine. Solution, suspension, or powder
compositions can be administered orally or nasally from devices which deliver the
formulation in an appropriate manner.

[00155] The amount of compound or composition administered to a patient will vary
depending upon what is being administered, the purpose of the administration, such as
prophylaxis or therapy, the state of the patient, the manner of administration, and the like. In
therapeutic applications, compositions can be administered to a patient already suffering from
a disease in an amount sufficient to cure or at least partially arrest the symptoms of the
disease and its complications. Effective doses will depend on the disease condition being
treated as well as by the judgment of the attending clinician depending upon factors such as
the severity of the disease, the age, weight and general condition of the patient, and the like.

[00156] The compositions administered to a patient can be in the form of
pharmaceutical compositions described above. These compositions can be sterilized by
conventional sterilization techniques, or may be sterile filtered. Aqueous solutions can be
packaged for use as is, or lyophilized, the lyophilized preparation being combined with a
sterile aqueous carrier prior to administration. The pH of the compound preparations typically

will be between 3 and 11, more preferably from 5 to 9 and most preferably from 7 to 8. It will
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[00174] The purity of 1A was neasure by HPLC. Only two nmaj or peaks (two
conponents) were present. The HPLC conditions used are as follows. WO
2011/ 014880RQT/0u8B010/ 044136 HPLC CONDI TI ONS [ 00175] Molpciraskhmases186 13. 3
mM anmoni um formate/ 6.7 nMformc acid in water. [00176] Mobil e Phase
B: 6 nitandwstoodritfabpsesaiaegaimal the toregoing ekeipienia camiecHeOMalilizgs will ygsult

OO B SRS 1008 MUy, 2 x 20 m 28 meren
80, 2 x 50 rmmlszﬁL mhe ftmiaﬁelﬁhe m@mex tRacémpeurad Bgﬂﬁﬁﬁre%) iKeadbie 0dn Parggr am
the same for both colum | and Il Tine, mnute % Phase B
according to, for example, the particular use for which the treatment is made, the manner of
administration of the compound, the health and condition of the patient, and the judgment of
the prescribing physician. The proportion or concentration of a compound of the invention in
a pharmaceutical composition can vary depending upon a number of factors including
dosage, chemical characteristics (e.g., hydrophobicity), and the route of administration. For
example, the compounds of the invention can be provided in an aqueous physiological buffer
solution containing about 0.1 to about 10% w/v of the compound for parenteral
administration. Some typical dose ranges are from about 1 [g/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100
mg/kg of body weight per day. The dosage is likely to depend on such variables as the type
and extent of progression of the disease or disorder, the overall health status of the particular
patient, the relative biological efficacy of the compound selected, formulation of the
excipient, and its route of administration. Effective doses can be extrapolated from dose-
response curves derived from in vitro or animal model test systems.
[00158] The compositions of the invention can further include one or more additional

pharmaceutical agents such as a chemotherapeutic, steroid, anti-inflammatory compound, or

immunosuppressant, examples of which are listed hereinabove.

LABELED COMPOUNDS AND ASSAY METHODS

[00159] Another aspect of the present invention relates to labeled compounds of the
invention (radio-labeled, fluorescent-labeled, etc.) that would be useful not only in radio-
imaging but also in assays, both in vitro and in vivo, for localizing and quantitating the
enzyme in tissue samples, including human, and for identifying ligands by inhibition binding
of a labeled compound. Accordingly, the present invention includes enzyme assays that
contain such labeled compounds.

[00160] Embodiments of the present invention further includes isotopically-labeled
compounds of the invention. An “isotopically” or “radio-labeled” compound is a compound
of the invention where one or more atoms are replaced or substituted by an atom having an
atomic mass or mass number different from the atomic mass or mass number typically found
in nature (i.e., naturally occurring). Suitable radionuclides that may be incorporated in
compounds of the present invention include but are not limited to ?H (also written as D for

deuterium), *H (also written as T for tritium), ''C, °C, "C, N, "N, 0, 70, "0, "F, *°s,
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3 6Cl, 82Br, 75Br, 76Br, 77Br, 1231, 1241, 1251 and "', The radionuclide that is incorporated in the
radio-labeled compounds will depend on the specific application of that radio-labeled
compound. For example, for in vitro receptor labeling and competition assays, compounds

125y 31353 or will generally be most useful. For radio-

that incorporate 3H, 14C, 821y,
imaging applications ''C, *F, '°I, '2°[, "1, B'I, "Br, "Br or ""Br will generally be most
useful.

[00161] It is understood that a “radio-labeled compound” is a compound that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected
from 3H, 14C, 1257 S and **Br.

[00162] In some embodiments, the labeled compounds of the present invention
contain a fluorescent label.

[00163] Synthetic methods for incorporating radio-isotopes and fluorescent labels
into organic compounds are well known in the art.

[00164] A labeled compound of the invention (radio-labeled, fluorescent-labeled,
etc.) can be used in a screening assay to identify/evaluate compounds. For example, a newly
synthesized or identified compound (i.e., test compound) which is labeled can be evaluated
for its ability to bind a beta-secretase or a neuron cell (or a neuron cell in the presence of one
or more of beta-amyloid oligomers) by monitoring its concentration variation when
contacting with the beta-secretase or the neuron cell (or the neuron cell in the presence of one
or more of beta-amyloid oligomers), through tracking the labeling. For another example, a
test compound (labeled) can be evaluated for its ability to reduce binding of another
compound which is known to bind to beta-secretase or neuron cell (i.e., standard compound).
Accordingly, the ability of a test compound to compete with the standard compound for
binding to the beta-secretase or the neuron cell directly correlates to its binding affinity.
Conversely, in some other screening assays, the standard compound is labeled and test
compounds are unlabeled. Accordingly, the concentration of the labeled standard compound
is monitored in order to evaluate the competition between the standard compound and the test

compound, and the relative binding affinity of the test compound is thus ascertained.

KITS

[00165] Embodiments of the present invention also includes pharmaceutical kits
useful, for example, in the treatment or prevention of cognitive decline and/or Alzheimer’s
disease which include one or more containers containing a pharmaceutical composition
comprising a therapeutically effective amount of a compound of the invention. Such Kkits can

further include, if desired, one or more of various conventional pharmaceutical kit
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components, such as, for example, containers with one or more pharmaceutically acceptable
carriers, additional containers, etc., as will be readily apparent to those skilled in the art.
Instructions, either as inserts or as labels, indicating quantities of the components to be
administered, guidelines for administration, and/or guidelines for mixing the components, can
also be included in the kit.

[00166] The invention will be described in greater detail by way of specific
examples. The following examples are offered for illustrative purposes, and are not intended
to limit the invention in any manner. Those of skill in the art will readily recognize a variety
of non-critical parameters which can be changed or modified to yield essentially the same
results. Certain compounds of the Examples were found to be inhibit, treat, or abate one or
more of amyloid production, amyloid assembly, the activity/effect of Abeta oligomers on
neurons (such as neurons in the brain), amyloid aggregation, amyloid oligomer binding, and
amyloid deposition according to one or more of the assays provided herein. In some further
embodiments, certain compounds of the Examples were found to be inhibit, treat, or abate
one or more of the activity/effect of Abeta oligomers on neurons (such as neurons in the
brain), amyloid aggregation, amyloid (including amyloid oligomer) binding, and amyloid
deposition according to one or more of the assays provided herein.

[00167] In some embodiments, the compound of invention has an ICsq value of less
than 100uM, 50 uM, 20 uM, 15 uM, 10 uM, 5 uM, 1 pM, 500 nM, 100 nM, 50 nM, or 10 nM
with respect to inhibition of one or more of the activity/effect of Abeta oligomers on neurons
(such as neurons in the brain), amyloid aggregation, amyloid (including amyloid oligomer)
binding, and amyloid deposition. In some embodiments, the compound of invention has an
ICso value of less than 100uM, 50 uM, 20 uM, 15 uM, 10 uM, 5 uM, 1 puM, 500 nM, 100
nM, 50 nM, or 10 nM with respect to inhibition the activity/effect of Abeta oligomers on
neurons (such as neurons in the brain).

[00168] In some embodiments, percentage inhibition of the compound of invention to
one or more of the activity/effect of Abeta oligomers on neurons (such as neurons in the
brain), amyloid aggregation, amyloid (including amyloid oligomer) binding, and amyloid
deposition was measured at a concentration of from 10 nM to 10 uM. In some embodiments,
the percentage inhibition measured is about 1% to about 20%, about 20% to about 50%,
about 1% to about 50%, or about 1% to about 80%.

[00169] The invention may be appreciated in certain aspects with reference to the
following examples, offered by way of illustration, not by way of limitation. Materials,
reagents and the like to which reference is made in the following examples are obtainable

from commercial sources, unless otherwise noted.
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RT on Colum | (mnute) 1A-1 2.15 2.46 1A-2 2.24 2.55 [00179]
Conponent 1A-1: 111 NMR (500 MHz, CDC13) 6 7.11, 7.09, 5.23, 3.72, 2.94,
2.51, 2.3%028113M4880. 92, 1.72, 1.71, 1.58, 1.29, 1.27, OPOZ/US2BTOMNYB (125

VHz, 50, 135.37, 135.03, 129.03, 126.89, 126.70, 66.97, 49.25,
46.39FE§§2§§%5§§.46, 25.83, 20.96, 20.67, and 18.36.- M5 (MAI+) mz 274.3.
[ 00180Mdtepiatd A MEtRo®f Fraction 1A, Conponent 1A-1 is determned to be as

follows. HC |
Turmeric Oil

[00170] The light oil extract from turmeric was obtained by supercritical CO,
extraction.

Example 1

Conditioned Extraction of Turmeric Oil (Reductive amination): Reaction of Turmeric
oil with isobutylamine followed by reduction with sodium borohydride in methanol and
by fractioning using column chromatography

[00171] Turmeric oil (10 g) was dissolved in methanol (250 mL) and isobutylamine
(4.0 mL) was added. The mixture was maintained at room temperature for 16 hours. At this
time the reaction mixture was cooled to 0°C on an ice bath. A solution of sodium
borohydride (5 g) in methanol (50 mL) was added portion-wise over 30 minutes with
vigorous stirring. After the addition was complete the resultant mixture was maintained at
reflux for 16 hours. At this time the reaction mixture was cooled to room temperature and
poured into saturated aqueous sodium bicarbonate solution (300 mL). The resulting mixture
was concentrated by rotary evaporation and the aqueous residue was partitioned between
water and chloroform. The chloroform layer was dried over anhydrous sodium sulfate and
then filtered and concentrated. The crude product was then fractionated using silica gel
column  chromatography employing a gradient from 100% chloroform to
chloroform:methanol (4:1). Twenty combined fractions from relatively non-polar to polar
were collected and concentrated. Each fraction was submitted for biological testing. The
active product-containing fractions were the relatively polar fractions.

[00172] An active product-containing fraction (Fraction 1A) was subject to
further separation by column chromatography and two major components were isolated:
Component 1A-1 and Component 1A-2.

[00173] The weight ratio of Turmeric oil to isobutylamine used in the reductive

amination is about 3:1 (from 2 to 4: 1).

PURITY DETERMINATION

[00174] The purity of 1A was measure by HPLC. Only two major peaks (two

components) were present. The HPLC conditions used are as follows.
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CH 3 CH3 NCH3 H3C C H3 or WD 2011/ 014880PCT/ US2010/ 044136 Li es /\ es Li
(-131/4. ' .. ri3 [00181] Conponent 1A-2: 111 NMR (500 MHz, CDC13) 6
5.77, 5.080 261484886, 23, 3.96, 2.94, 2.93 2.51. 2.31, 2PBO/US2010H44136 92,
1.72, 1.71, 1.58 1.29, 1.27, 0.92. 13C NMR (125 MHz, CDCL3) 6 144.50,
135. 37 HPIAGCORDITINS6. 126. 70 120. 80, 66.72, 49.25, 46.39, 35.05, 32.46,
25.83, 21.79, 21.79, 20.67, and 18.36. M (Mrl-1) mz 276. 3. [00182]
The struct ul@igh] Mekile BhaseAA: Cohd onkhemmanium sfodvate6rii mdd foomfreadis in

foll OWSyater

[00176] Mobile Phase B: 6 mM ammonium formate/3 mM formic acid in
water/CH;CN (1/9, v/v)

[00177] Column 1: Synergi Fusion-RP 100A Mercury, 2 x 20 mm, 2.5 micron
(Phenomenex Part No 00M-4423-B0 CE)

[00178] Column 2: Synergi Max-RP 80, 2 x 50 mm, 4 micron zPhenomenex Part No
00B-4337-B0)

Gradient Program: (the same for both column I and II)

Time, minute % Phase B Flow rate, ml/min

0 20 0.5

1 20 0.5

2.5 100 0.5

3.4 100 0.5

3.5 20 0.5

4.5 20 0.5

Component Number RT on Column I RT on Column I
(minute) (minute)

1A-1 2.15 2.46
1A-2 2.24 2.55

[00179] Component 14-1: '"H NMR (500 MHz, CDCI3) § 7.11, 7.09, 5.23, 3.72,
2.94,251,2.34,231,1.92,1.72, 1.71, 1.58, 1.29, 1.27, 0.92. *C NMR (125 MHz, CDCI3)
144.50, 135.37, 135.03, 129.03, 126.89, 126.70, 66.97, 49.25, 46.39, 35.05, 32.46, 25.83,
20.96, 20.67, and 18.36.- MS (M+H") m/z 274.3.

[00180] The structure of Fraction 1A, Component 1A-1 is determined to be as

follows.

HsC

"

HsC~ “CHs

or
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H3CCH3 or Li ,, *."",,.., Li n3t....1.. 1-13 [ 00183] The chem cal
shift nmeasure by 11 1 NVR nmay vary for exanple, up to 0.3 ppm The

cheni cal whi2bti/oregsgure by 13H NVR may vary, for exanpl epCufysca@o0483ppm The
anal ytical Mass Spectrum nay have an experinmental error of +/- 0.4. Exanple
2 Conditioned Extraction oHs& ¢ G| (Reduction): Reduction of turneric
oil with sodi um borohydride in and by fractioning using colum

chr omat ogr aphy: [ 00184] g 100k, was di ssolved in

met hanol (250 nL). The reaction mxture As cgoled to OC on an ice bath. A
sol ution of sodi um borohydride (5 g) é'P et hagel, (50 nL) was added
portion-wi se over 30 mnutes with wég Sous Btirring. Wen the addi tion was
conplete the m xture was naintained at reflux for 16 hr. At this tine the
-42- H,C CH3

[00181] Component 14-2: "H NMR (500 MHz, CDCI3) 6 5.77, 5.65, 5.45, 5.23,
3.96, 2.94, 2.93, 2.51, 231, 2.30, 2.05, 1.92, 1.72, 1.71, 1.58, 1.29, 1.27, 0.92. BC NMR
(125 MHz, CDCI3) & 144.50, 135.37, 130.96, 127.86, 126.70 120.80, 66.72, 49.25, 46.39,
35.05, 32.46, 25.83, 21.79, 21.79, 20.67, and 18.36. MS (M+H") m/z 276.3.

[00182] The structure of Fraction 1A, Component 1A-2 is determined to be as
follows.

HaC
. CHa

CH, HN j\CH3

HyC~ “CHs

or

[00183] The chemical shift measure by '"H NMR may vary, for example, up to 0.3
ppm. The chemical shift measure by "H NMR may vary, for example, up to 0.6 ppm. The
analytical Mass Spectrum may have an experimental error of +/- 0.4.

Example 2

Conditioned Extraction of Turmeric Oil (Reduction): Reduction of turmeric oil with
sodium borohydride in methanol and by fractioning using column chromatography:

[00184] Turmeric oil (10 g) was dissolved in methanol (250 mL). The reaction
mixture was cooled to 0°C on an ice bath. A solution of sodium borohydride (5 g) in
methanol (50 mL) was added portion-wise over 30 minutes with vigorous stirring. When the

addition was complete the mixture was maintained at reflux for 16 hr. At this time the
-42-



WO 2011/ 014880PCT/ US2010/ 044136 reaction m xture was cooled to room
tenperature and poured into saturated aqueous sodi um bi carbonate (300 niL).
The resulwpngimmixssare was concentrated by rotary evapor aCrais2ang441be
aqueous residue was partitioned between water and chloroform The

chl or ofegetien EpErremas eolestoopem tampguiuse end poliradninialshlatatedaagiepbrespdiun t er ed

and coptembhat tho e, ThetuehintaR e R oL LARLLONA B ratSh 10 Bkl Gurithe °©! U

chr omat ograp i ng”a“gradi rom

chl or Oﬁ@reﬁumshﬁﬁﬁﬂlas(}#hrﬂi)oneafVRM%nO\Om AeUcHI6REShONFhé CRIBHITBINAIAYEE Wis
non-pol ar, to polar were collected and concentrated. Each fraction was

submi t fEef PYF aé’ihéﬁir(?l;;}i; égcilu{neg{lfa%andm)@n dtteredeanst ensentraerht dibipresiuct sies :c ons
(QIONS
Soat urt o FEaehHEL Hifle s EREILARS romarperpplhDEEIRL ik ELBIRE rpRLIRNR) | ¢

gr eat echIDMmrniLtolchlarofomﬁmtthaéollm 15 JIw@rty @ohbined dremtioss frbﬁlt reraeldulcytnann of
ket ones .and al.deh o0 al cohol s. r}bodl ments, the wei ht rati o of

sodi urPHBT Bhplf W et‘iﬂ’t“?ffﬁir@?? Goﬁqelntria@ atfd‘ﬁltl treEon was spbmited-for piglogicalit
0. 8: 1) testing. The dcHOd BRUuAAEAMNE FREQHIGTerE ﬂﬁtréfaﬂ{/a? ggfaﬁ%&t%s( Fraction 2A)

was -subj ect to further separation by col um chromat ography and two naj or
conponent s {09185]i Sk mdder: raGongfosreinim drdhyanide Gorifomerit 02]A(tﬁe ketones ancﬂ 00187]

Conpon 2 17, 4.45 2,
2,76 183%‘”‘1% é%?rel ’foszgreéﬁ 8‘? » 2 1’1%@?\1@15(1?%6“%420 eéﬁtﬁié‘jatée%ﬁo% Sof
135. 37ketdrile. A aILi%ﬂye:klto M%Bh&g ﬁ?@oﬁ@,erﬁgodligentgzt&5we At Gdtio 27- SHiung3- 00,
21.01, and 18.12. M5 (Mtl-1) mz 219. [ 00188] e structure of

Fr act i kprobydridedenbraeric gihisEbput Q& éfrﬂmrlbﬁltt@ab@n@s?% boel | ovvs or

5,24, b 3210750 A5%Gve S IMdhgRinl iRk ich Sty B il i 6

144. 10sepadtiof By caldfhnléhroth2@gfadhy 228 1v32 majo2 TothpofidntOVeredifoldRd: @dmpdnend9. 55,
37. 14, é 8@% 24.50, 23.00, and 18.12. M5 (MtH+) m(z 221.1. WO
2011/ (XA SBBEIMESISH 44136 [ 00190] The structure of Fraction 2A,

Conponent  2gy287)SCHnp&sM P9 U RMRS (508! MEE -CDCI3) § 7.11, 7.09, 5.17, 4.45,
232, 2.76 175, 1.58, 1.52, and 1.26, . *C NMR (125 MHz, CDCI3) & 144.3, 135.37,
135.03, 129.11, 128.32, 126.90, 67.10, 42.05, 39.64, 25.81, 23.00, 21.01, and 18.12. MS
(M+H") m/z 219.2.

[00188] The structure of Fraction 2A, Component 2A-1 is determined to be as

follows.

HaC

[00189] Component 24-2: 'H NMR (500 MHz, CDCI3) § 6.18, 5.70, 5.56, 5.17,
4.24,2.32,2.80, 2.29, 2.15, 1.95, 1.68, 1.75, 1.58, 1.42, 1.27. 3C NMR & 144.10, 135.00,
134.10, 129.58, 128.32, 125.3, 66.90, 46.18, 41.17, 39.55, 37.14, 25.81, 24.50, 23.00, and
18.12. MS (M+H") m/z 221.1.
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O -6H3 OH CH3 [00191] The chem cal shift nmeasure by 1H NVR may
vary, for exanple, up to 0.3 ppm The chem cal shift neasure by 13H NVR may
vary, forwexanpiiegsoup to 0.6 ppm The anal ytical Mass Spettusarmomgidhave an
experinmental error of +/- 0.4. PURI TY DETERM NATI ON [00192] The
purity of FIMdP0lohhe Ateiarared Juadiopy2pPICommneyt 24’ anjdeterpingd sto( bavas
conponcﬂ%g& were present. Exanple AA: Exocytosis assay/ MIT assay

[ 00193 rimary neurons fromE 18 Sprague-Dawl ey rat enbryos are plated at
optim zed concentrations iHyC384%ell plates in NB nedia (Invitrogen).
Neurons are maintained in cult for 3 weeks, with twi ce weekly feeding
of NB nedia with N2 suppl enent i tragen A ¢igst conpound is added to
cells, followed by addition of a oligonmer preparations (1.5
tM, and incubated for 1 to 24 hr atl 37 ”r1éﬁ@(12. MIT r eagent
(3-(4,5-dinethylthizaol-Zyl)-Z,SdipH@ﬁyl tetrazolium brom de) (Roche

Mol ecul ar Bi ochemicals) is reconstituyfed in phosphate buffered saline to
S5ng/nmL. 10 )..t1, of MIT | abeling reagent is added to each well and

i ncubated at 37 C for |h, Hifkeg rReged. [00194] Each assay plate is
formatted so that conpounds ar and wi t hout Abeta on each
plate. This design elimnates LiCd | y active conpounds early
on in the screening cascade (at the tevell of [the primry screen).

[00195] Simlar procedures for exocy@gsi@HasiHy§/NWT assays can be found in
the literature. See e.g., Liu Y, et. af Det ecti ng bioactive anyloid beta
pepti de species in Al zheiner's disease. J Neurochem 2004 Nov; 91(3):648-56;
Liu Y, and [@ohgbeThe Bhemiylt $ifo)nheas@abyoiH NMRthahe Sary Farbixam@td, lugl 1810.3
3-(4,5-dinethyl thiazol -2-y1)-2, 55 di phenyltetrazolium bron de (NWT%

reduct PRIA- thpesherairal siltreasars hyazHANMRougY 5aiys for example, up to 0.6 ppm. The

analytical Mass Spectrum may have an experimental error of +/- 0.4.

PURITY DETERMINATION

[00192] The purity of Fraction 2A was measure by HPLC. Only two major peaks
(two components) were present.

Example AA: Exocytosis assay/MTT assay

[00193] Primary neurons from E18 Sprague-Dawley rat embryos are plated at
optimized concentrations in 384 well plates in NB media (Invitrogen). Neurons are
maintained in cultures for 3 weeks, with twice weekly feeding of NB media with N>
supplement (Invitrogen). A test compound is added to cells, followed by addition of Vehicle
or Abeta oligomer preparations (1.5 uM), and incubated for 1 to 24 hr at 37 °C in 5% COs.
MTT reagent (3-(4,5-dimethylthizaol-2yl)-2,5diphenyl tetrazolium bromide) (Roche
Molecular Biochemicals) is reconstituted in phosphate buffered saline to Smg/mL. 10 uL of
MTT labeling reagent is added to each well and incubated at 37 °C for 1h, then imaged.

[00194] Each assay plate is formatted so that compounds are tested with and without
Abeta on each plate. This design eliminates toxic or metabolically active compounds early
on in the screening cascade (at the level of the primary screen).

[00195] Similar procedures for exocytosis assays/MTT assays can be found in the
literature. See e.g., Liu Y, et. al.,, Detecting bioactive amyloid beta peptide species in
Alzheimer's disease. J Neurochem. 2004 Nov;91(3):648-56; Liu Y, and Schubert D.
“Cytotoxic  amyloid peptides inhibit cellular  3-(4,5-dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide (MTT) reduction by enhancing MTT formazan exocytosis.” J
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-44- WD 2011/ 014880PCT/ US2010/ 044136 Neurochem 1997 Dec; 69(6):2285-93;
and Liu Y, and Schubert D. "Treating Al zheinmer's di sease by inactivating
bi oact i vewarmligilgBsbet a peptide” Curr. Al zhei nmer Res. 2006TABSR018(02913d29- 35.
EXPERI MENTAL CONTROLS %00196] Abeta 1-42 ol igoners nmade according
to publNeursBehe! Ha PP ddsi-8deard diu darangr (ehubert 4). “Treqinggdlmbeimerand

fibriljRL.SPEG & i@ Ld-he té}e?s i-ff.er ially.affect onal
viabil ity J 5 Ctgc\%‘gngy Lé‘gg‘%“%ué&é‘g)q@? %5‘36.?"’3%46@%5 %é%}yu LT
LeVi neAlr;3¢4:129A85zhei ner' s bet a- pepti de oligoner formation at physiol ogic
concentrations"” Anal Bi ochem 2004 Dec 1;335(1):81-90; Shrestha et.al,

" Anyl oi i adversely affects spine nunber and notility in
hi ppocggﬁgﬁsﬁéﬁ’ﬁﬁflfsﬁggﬁﬁ%&l Neur osci . 2006 Nov; 33(3):274-82. Epub 2006
Sep 8; Puzzg et al. | oi d-beta peptide inhibits activation of the

A
nitric oxi d@ﬂémmﬂ'%%éﬁ@w«én ceprsarding i pwlfishedmesithpdsaneiheds igei ng
hi b Cel: aShi e LV el i : 20: 25 . 6887-97;
Ber oLk DB EANRAL S OlhbEy nd roilE ShaSs o Aioi o fop el BiiBEM e and
st abl eafiie mopraniloliggligl] RiobChem. QOOQAAﬂ@GDﬂEV(E):GPM'EpﬂlmeQ qaﬂnelm; 2005
Nov; 95(3): 834-47.. b 2005 Aug 31; Joh .et al., Physi em ca
e e I W i e
Ar cti caaRdBRcReh 220044BYY 11335658 1:bo; 2906 8: 4, Zﬁ(nézf&ic'l %%Speisﬁ}i vy as

( I et oY tura ?y secreted

brai n-derived Abeta oligoners (See e.g. Wls
ol i gonsfifectofpiammunlerbatda nptidityiin ljppeatipgl inetviobs’t Molp fel alNpalosdiogoeé er m

pot ent{.at i I LvQ. (2002). 416,,,535-.539; Lesne et . al., A

speci fliklgv’gg{}l)'gigﬁ{ég'eﬁ%u%qgesw ég@‘&%% F&gﬂrn woﬁ%t%p?mﬂﬁilﬁgﬁ%%’rvﬁmwat ure.
2006 Nofr (AS; A4 7H8IY SRR/ IAMBhRsPeaLive! clenentbMliRbdpRfLia 5551]%% Ddﬂﬁéﬁr S
isolated directly fromAl zheiner's brains i ngal r Synaptic plasticity and
nenor yhipRegampel syrppug phsgeitd’( BNegsizciq 200E3ulb2®05@ 93 688729; cldarghérmn utt eal t he

posi ti: r . 1t controls include vehicle-treated neurons, as

vel | a\s/(%ﬁfe;lglrg {)r?gl)??lgg{?eg%%ﬁ%ﬁﬁ 3231 D rc'oﬁc%?‘nr{l?%etnf)%@%fSt%?rdﬁ?f%@&wk?@f?&hti ne

pr oducersteiD it Aldhietmdrisatiscate™al Ngoeheref 108511$0v05BR8S4-dPSEpubT DEFEAGENY ! Ol S,

on eag{u Q‘Iggte, %er\{le .as narnalization tools to calibrate assay perfornmance
ORFRBY B At

on a LhysigshemignichprpstenpatiRonAthaizhemess's disease-relat¢dpepyinips
Opt i mej wegl 1'42@@&%1 ahd & biRL I RERRAS Qéoéfhncfbiquﬁ%% RN gL @

oligonmers using the exocytosis assay as a readou i stochem cal
anal ysdesived At aligoaters/@epe.gpialshort abf Naturalyt ecreeudr dippriers ¢femyloidtbetes .
basi s wi t.h i munaohi stochem stry an

"mge TP 5ELSUPR. AR REPEL EaH<ER RGP BT F e pereahiAgal bi3ehe
T D 20 Ol gBEOPCE s AT SE o A S It B A e Ve
neur ortSatpzst 2006 Npr gest40( 78Ry 3 ¥4-7 hShankibetdiled il qidbedpragai dswerdivoRyedat t he
Scr eerﬂifé@tl?%org fAl%ﬁeigl%}‘? birarfnsv ierIr)agr gnlap 11: \Qlas%rcﬁy ra%jdeI%Eér%gfy. Nat Med. 2008
Aug;14(8):837-42. Epub 2008 Jun 22)constitute the positive controls. Negative controls
include vehicle-treated neurons as well as neurons treated with 28 pM concentrations of
memantine. Memantine produces 50% inhibition of oligomer effects at this dose. These
controls, on each plate, serve as normalization tools to calibrate assay performance on a plate-

by-plate basis.

PRIMARY NEURONAL CULTURES

[00197] Optimal cell density is determined based on cellular response to Abeta
oligomers using the exocytosis assay as a readout, and immunohistochemical analysis of the
relative proportion of glia to neurons in the cultures. Cultures are monitored on a weekly
basis with immunohistochemistry and image processing-based quantification to monitor the

percentage of the cultures that are neurons vs. glia (Glial cells). Cultures containing more
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ABETA OLI GOMER PREPARATI ONS [00198] Human anyl oid peptide 1-42 is
obtained from California Peptide, with |ot-choice contingent upon quality
control awel2ysi/e488@Qual ity control s of oligoner preparatipomdiScandiase of

Vst er ns tg %}et ermne oligomer size ranges and rel ative concentrations, and
the MrFssler 8l @aHHVe HreRbAD) % insurns dptaining pasitiiebhwith antkodies directaki ci t y

IS nMonizbqr; i &ggﬁ S : V- LfLcat.ion of nucl ear

nor pho|at§§§ﬁeliw'§3)a2??§ﬂ§8'sw t n?ﬁ%e%l@ %?%8} %‘g"gggbﬁn‘m‘re(i’lﬁ?}f#-r ogen) . Nucl ei
that are fragnented are considered to be in |late stage apoptosis (M no and
Joris 'AOBYTA DENTOUMER BREPARATBI@NVSHg unusual peptide size ranges or
significant toxicity at a standard 1.5 uM concentration on neurons are

rej ected. Plla0E8pasedacamylonl peptilibel -4 saybigiRbd FoaAChRRrh IPeph, SRIPIEL €
when reBor matted plates achieve a mninumof statistically significant

t wo- f oICHOKE FPAIGEEh UBRI ety vemrel| anakysg. /Peality spiteedsnef vligamenprepartors
(p<0.0 ugemic. - e j a. t.outine sis, wth no
oo om0 7 et veen R CaBmef e tanfes, 4% RO p o FaTord i e

STATI SM CAlas BRI VWAREmAND N MSteReration without toXiOidyl AkidRgtiamdaneie #g cand

anal ysi. s aﬁ%g a con%)l i shed b{ Cel | orp cs VTl image anal ysis software and
STORE HNfTRIEY Hitanis dUaficaar.of puckirs emetpheloay | vishalizednvith thndaNAand
neur onaindiiy iyd DAWE(inviAieRD Nulckef ufit b rriMafedBEKSndiflr G ld i & 1R JLlST T cal

conparisons are made via palirw se Tukey-Kramer analysis ef i &t he
si gni f pR@Rie"s dMajrve apédariat'PDn Reetide dots quogaing unushhEpeptidel goeressge ram

Abet a al . bet ween c ng .al one fr.omvehicle. These statistics are
nor e agl[gﬁ an%gfcgysa@esgwdg{?g‘ﬁi‘%ICOB%WPB‘? QP NCBONS JFF feected: féate-based
st at i stomrdlhatThbagssPeptitaediohowill R BRsplelc W hES GRS aldl @Fa@& Fa{i%gpm

y

screening. The ability of mature primary neurons to nore ose
appr ox THaEIN pEstaissical o pEyisicent yp dald spparatdombetvesi wahidle andinbetaoligomenet wor k

of the i p.dnust ict | €s,-1 hi S, screeni ng strateqy.. Poqwer analysis wll
be st "Pard hetbl (ol SRS PleSi SRRERTMAEH & £ R b i b e al se
negat i thas 10& GVNedyeandatsd)iefhivalos: tbusdaredfipesloshimgui shi ng fal se positives

fromactual hits to dose-response confirmation screening. Rank ordering of
conmpounds. is done on the basis of secondary assay mechani sm of action and

physi cothEt el L pPSREMAR 4N ANARY YShpound structures. Certain test

conpounds significantly reverse the effects of Abeta oligonmers but not
af fect neur UNAP9InPetsbbimdiimeg and analysis [200 2009mplished i tyn Cklldmias Vidsiethgen t he

MIT as bl.ock .t eta oligoner-induced accel eration of
oyt S St QAT Re o o R ST MO b e e e
2011/ OrhAB8ORET/oBRMAD/ WtHB Geh ot hriabhlitGoaReN ahfee 1Avedk ANE  CAIRRENaRListA 2

S

bl ock/ abate the activity/effect of Abeta oligoner on neuron cells.

[ 002019 TRRAEPTOHC TRadRaYa daiswire ke rrmmer aradeys tondetemung Howngrificdicook t he
pbeta i apfialioh UGS BERRLALAL AB.A oFXBGH LS MhLE AR.LEGD §lnA3 4 PM

i ndi cating that one or bot Conponen
bl ock/iepcand redorgc frowi tyltticlef Fheseostathiet aroma@orikin @ witUi®Redeld sainfaxanpl e

BB: Bindi n. S [ Q0202]. Each test conpound was added to a plate
foll ovs’e%%?raiﬁe%éaatwbﬂwo% %ﬁ@llsﬁﬂgpéi@fv‘n for the pagty twgodaspdes imHdgh| at es
ver e fhi@hpitisbrednifig YTIRSEHQ TR ' f ' PBS)
for 15 mMm hg SI _altg was t ﬁgn vvaés#ﬁeaéﬁi%(dr&ntaﬁglﬁ:’%%q?grre%Sr?‘lg{ﬁ)gzg%ﬁ%{%ﬁ}éé pl at es
ver e Bllesétoplysielogicalhy mediséadasignad tfapsdubtiho metvark Bf Yheyaditlt dminijosefids hiS%

Trit - nbher: 9002-93:1) i PBS. . Pri ti bodi ti-MAP 2
pol y oSN SRy 0 BN apad 35 Bl b6 et O ElRiy CHeA o9 b HSHRSE MeNhat
Convaneitl ninliiz3 IO he yiktives di%)Nkﬂ}jari’d SHR@hd Bhraer%)ﬁ&%ng?%’h%@ ﬁ‘ﬁs@fm?ﬁ%es

Pri mar, ant i bogi es were incubated either overnight at ¢ or 1 hour at :
The pHEA®R a5el pipip dasmsarase wPrmpRionf ssreeping Rask ohderBecohdanyouads ihodi es

(Al ex I j : nd Al exa Flor 647

tonool ohar AR S ARy k) hEARRRAT (IR o Bl SRk ChraPerlics o wi «
PBS. Secormipoundastitvichweli. €& riaby st cumvaaneds sighififAntdyofevirdarthe Thectploatastaner e
washed;.once vl\)néli h F;gé DAPIrEi4' F‘?g’FI am di no- 2- phenyl i ndol e, Invitrogen) was
t hen SHBPPER O4f nef ey neyrengd me °Hi}fubated at RT for 5 min, then washed
with PBS. |[00200] Fraceas AVaas 88det iR theOMIT T £%ay2Ra Wad shown to block the Abeta

oligomer-induced acceleration of exocytosis with an ECs of 10.5 puM, indicating that one or
-46-



[ 00203] Sim lar procedures for binding assays can be found in the
literature. See e.g., Look GC, et. al. D scovery of ADDL--targeting snall
nol ecul e WoRgsl/fe880Al zhei mer' s di sease. Curr Al zhei mer ReZ/US2Q0/04438€ ;
4(5):562-7. Review. [ 00204] The EC50 of of Fraction 2A was determ ned
to be bdthsofi Pomponerdi 1t frel BlongionentabA Ry block/abate [tBO 2067 ityXsfitca «fl Abeaer
preparations Human a 1I oid peptide 1-42 is obtained fromCalifornia

Pept i d&EWTRHETUHST'Ee contingent upon quality control analysis. Abeta
1-42 ol i gONRI20IRHRCAEE OALLAIdsEd RHBE INTTE As i lhAGFas sBE®N fo BlockAY Ab&R et
al., "QAigoneric and fibrillar species of anyloid-beta peptides

di f f er eligqnegriipduced ageeleratigronbgxogyiapis Withan BCRi ofl 25¢hpM, iRBeRIngukat 30e or

277(35) .32 - 0 : d.,"Al zhei '
pet o pealr g CamPantR 8t CbobRens A PRoeBtS e R PR et Yhapeta
Bi ocheotigo2fdbnbearch;c3B&( 1) : 81-90; Shrestha et.al, "Anyloid beta peptide

adversely affects spine nunber and WO 2011/ 014880PCT/ US2010/ 044136
nmotility in higpoqanpal neurons” Ml Cell Neurosci. 2006 Nov; 33(3):274-82.

Epub 2BasmpleBB: Binding Assay| ., " Anyl oi d- beta peptide inhibits activation of
the N tri ; ‘ ) pept! £ . ‘h
uri ng. hi ppR2UE PTG RR IS e o3 Rl BORED % B0 W07 LALBY

25(29) m688df AbetaBarAghOligoratrs.al The platesbwérarfixadyith 3. D&% papdpinaldchoté gonmer -
a honopgenous ang. stabl. e opat hol.ogical protein in Al zheinmer's disease" J
Neur pcﬁ‘&ﬂ’ﬁ%@&ﬂs@ S@%‘("S&%ﬁﬁ;p “EBUJEheZB’G% _ﬂﬁbﬂ@ﬁ ;W“%?B‘i’fb%’é S6th BBS dor 5 _
Physi Oﬁk}eaa&lafrhe{pwt@scivsfel #8Ke@t borh h&nééraﬂa% FBM 1 Rodk iﬁeﬁ%gw's%@g g,%gpt i des

A beta 1- 42 Arctic and A beta 1-42wt. FEBS J. 2006 Jun; 2 73(1 - 30]
as wel 0.5%s Thiten X-He (VA8 mbeber: 800283d) sn (I953% Rrigary\abtdiodes (@ahti-MARBRtral |y

secrete ligo S of id peta,protein. tly inhibit hi al
oo t Bk EliReR AR D Gl S Ep Rk FbuBPhT] mohogfeneis contuBE ASREP )
A spec3d300) de diiledd Bl 0014 € PoAd SEAFPIIh PBS. PEnfFALRi VAR IWese FRUBAYd
Nat ure. 2006 Mar 16;440(7082):352-7; Shankar et al’, Anyloid-beta protein

di mer seithsppegraightiptr €8¢ oy IfraymapRThEherplateswhs thiengvashgrhdx withRBS far pinast i city

and nmenmoy Y. Nat Med.., 2008 Aug;.l4 1837542, Epub 2008 22) wll_serve as
osi {1 TEnLstPRirY i B R UPh rielition JniroeiipardPs Aad alfa BT o

Vst er g4y inon6@bdl Minvarsteh JOUER3S) #erd ANGESs 1a0d0 8! A4 YeaCRAREWifAPBYNS, and
the MIT assay to confirmexocytosis acceleration without toxicity. Toxicity

i s nonPecOREAy pptikagdies Wera decubasé at BEJay 1 Wi T hgudaies Wersavasbed encenvith BBS.
o ' A ; _ &y . Nocl el
That DA% ¢ CuBas b RIS Sl el leilch ™Y D030 B 16 ana

Jori s iApdptaisatsRTofve s intin, died Weshedsiith PBS. ovangd pwceds wad argiedtdut fom J

Pat hol 1995; 146: 3-16). Peptide |ots produci ng unusual peptide size ranges
or si fiPMtant toxicity at standard concentrations on neurons are rejected.

- . jth th
| MAGE P Slﬁt@ﬁ; Similar piOQQd?LQ@g fok g%gg’%aétégﬁ caRBL Wu?lq 1%% 1832 egelg:_@éﬁ% the

Cel l om cs aut onated m crosco m using the Neuronal iling
al gor iltdok GEoretsiaht Distoeay odnADYHi-gargatiiu lsenall Kmateenlepdiugs Wibs e\lelmimars son

wi t h upequal . varj ance S WEST, ars [ 00207] Sanpl es

cont aiﬂf‘%@e'ﬁﬁl&éiz ?Iﬁrﬁf"eﬂﬁﬁlﬁgﬁ(ﬁ%%‘eﬁl%n- reduci ng | ane narker sanple
buffer (Pi q0o204f1BRIBEY) of & BRI LAl WheHetbrhlinsRiPbe 198s hPadetdiiftig an

ei ghteen wel | precast 4-15% Tris-HClL gel (Bl ORAD #345- 0058) .

El ect ropdiog 8P was perfornmed in a BIORAD Criterian precast gel system
using Tris-Gycine buffer at 125 volt (V) for 90 m nutes. The gels were

o ot Led ont At AU B4 Rcebl oSS TR enes o TeLeC ye gl peLhanel
PBS satdliforam Reglide] eaHembt-eNsite Rbsiige LiforT BRAIRYOIBhtrk]l aRdIjAlid O iRt 4-46. The
48 oligomers made according to published methods [See e.g. Dahlgren et al., “Oligomeric and

fibrillar species of amyloid-beta peptides differentially affect neuronal viability” J Biol

Chem. 2002 Aug 30;277(35):32046-53. Epub 2002 Jun 10.; LeVine H 3rd. “Alzheimer's

beta-peptide oligomer formation at physiologic concentrations” Anal Biochem. 2004 Dec

1;335(1):81-90; Shrestha et.al, ”Amyloid beta peptide adversely affects spine number and
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WO 2011/ 014880PCT/ US2010/ 044136 nenbrane was probed with 6E10- HRP (Covance
#3S1 G 39345) diluted to 10 [ig/nl in TBS/ 1% m |k solution for one hour at
room t enpEoaburE48shenbr ane was washed three tines for 4@Criusaties44a€h wth
a solution. of. TBS/0.05% tween-20 and devel oped with ECL reagent (Bl O RAD
#162- 0TASty dp hipnorapad neurgpsgdelcgell Neuraspi- wA86 Pavi BBl 4o82. dipudl 26

it ati.ve, i nagi d..anal ith. .
A phaviel O safagr o BNt ARG Soul™ BB AR e RAER rantteo e al 1y
bl ock loKisdichgMBi AMiiRrespetsiveo! @lgmambihdiggnqbrdtéailnng?ﬂmi i biurﬁg%waolg %18] to

i ndi i magi.n r ssin .. B
Fract| oo a3 Srror® allfs P B3I 808k P R mgraiorn et ahbéhotoidrgomer
A A R A T g S
s e O g S i sgaraa
. SI aC p . X

by L e o SRR ol RS RSt Sue ikt e SR prei B i eerint | one
of the4? egttic anpauda il i 2WEFEBRE UomaommmQm@%%%gﬁgsegga}@ﬁ%aI ng

the respective calibration curve. The reportabl e near range o e assay
was def’OFRi Higamery Grg ewi Walthet al.oleturallynsecretdd oligomerrs af aroylo{d be) prodiR

SPECT : Y. .. [.00211], . Act i r i ons_wvere

anal yoeq oty HR AR E O Rl osaatgnal Mo et o nLarh S e pounds
wer e chesmact el.j Aegecific amyid-betipretinosdmbiang tedbrhl MR8 XReFdyERLSand 13C
NVR ex é ntlg E@r&ﬁf}tsg{%e pr.oof was obtained using these _N!\/R eqhnl ques in
conbi ngﬁ o&Fa\V\/i #4 'Zrt$l@ﬁk?¥ef'§§1,s“b@é’¥q1®h?ﬂgl}i0t?@ (%:lé’tﬁeﬂr m;h@f?ételed]al ?: 0)
wei ght d ki 0] {0 'SS >t : I er i

to get férrairi}ln n@zgﬂnn%gii it)fllégdr? g%n?%gt ?%%Eﬁ%xgﬁﬁé%b@} Phar rr%rgb&ih?%ews ‘Stzlgﬁge_s

[ 00212 upRASIEE BN Epil 2008idie 22)wevill pevef ar peitivc catteblNAdatity bentdd bewi ng

ls: Th I I re processed using acetonitrile _
or oci PGS PSR 200 By WASEMS SFePBLEoUEPS: S dmast cag wistiee |
recor d@ﬂmerﬁf@iohﬂealﬁpﬂfeeMTlata'sﬁ?stootzoﬁﬂ}ﬁl reﬁéégt%gs{rlag#'f&iaﬁdﬁ mowlﬁ%ﬁ%. plasna

sanpl es were determ ned using the respectiv at1ron curve.

r epor t BOYIEY isn@gpitergd die eagh inprgesosed assay vitegqemtifioathn of muvdeaninidrphdiegy ower
Lim t 9fuaied %Qt]hl{hglﬂﬁgo Eg{l{nlésg}gelWA%A'(:}I?\gtrogen). Nuclei that are fragmented are
considered to be in late stage apoptosis (Majno and Joris Apoptosis, oncosis, and necrosis.
An overview of cell death. Am J Pathol 1995;146:3-16). Peptide lots producing unusual

peptide size ranges or significant toxicity at standard concentrations on neurons are rejected.

IMAGE PROCESSING

[00206] Images were captured and analyzed with the Cellomics VTI automated
microscope platform, using the Neuronal Profiling algorithm. For statistical analysis, a

Tukey-Kramer pair-wise comparison with unequal variance was used.

WESTERN BLOTS

[00207] Samples containing Abeta 1-42 were diluted (1:5) in non-reducing lane
marker sample buffer (Pierce #1859594). A 30 microliter (uL) sample was loaded onto an
eighteen well precast 4-15% Tris-HCI gel (BIORAD #345-0028). Electrophoresis was
performed in a BIO-RAD Criterian precast gel system using Tris-Glycine buffer at 125 volt
(V) for 90 minutes. The gels were blotted onto 0.2 uM nitrocellulose membranes in Tris-
Glycine/10% methanol buffer at 30V for 120 minutes. The membranes were boiled for 5

minutes in a PBS solution and blocked over night with TBS/5% milk solution at 4 °C. The
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gquantitation (LLQ . For exanple, Conponent 1A-1 was determ ned to have a
half life of 50 mnutes in the plasma of rats when injected intravenously
at 1 ng/ Ky 2Carmessent 1A-2 was deternmined to have a hal PCTitdSe010/044186 m nut es
in the plasma of rats when inf' ect ed intravenouslﬂgl at 1 ng/ Kg; and Conponent

2A- 1 WESTENS Wahdiohed WD ORI MERE (Gavaness #8H-3 Ht didutedh to N pe/mdlman of
t iof] i nt | ] |
Condi ¢ 1/ 12k ulo OEETRNE oY bl epfPfly, NRARSRE wh TR ER RS

Exanpl forBD:miAbet aadd wiglo asoluton oA TBBA.059b tvedent 2nandisdeayloped with HAOZ3Zdnt Abet a
42 ol i or ion.can he readily assayed jn a nmultiwell|l format and used
to det @?ﬁﬁéﬁ FitaR e, 3%2 RISt [E386ATHUISEIN] YaRk ReFOTed Al BB e _

sol ubl g,nB{@h- PRbRGRKATQ WRiafifati (< 3REER @s’t&?%ﬁsggggzgdew&h APtadrsy dgcri bed

in Harry LeVine Ill, "Biotin-avidin~interaction- screeni ng assay for
Al zhei sidtwase.13- pept i de ol i gonmer i nhibitors", Analytical Biochenmistry 356

(2006) 265- . 0214] 100 ti L of. different,.concentratigns of a

t est conpouﬁ@apﬂ Ectign kgﬂ,vés ‘&%o*%mw*r{%e&{“aﬂ%}if%f‘%ﬁ%l?wﬁﬁerééﬁ&a@}%0*71.65 was
added figani@etd se@long 196388 lac@iraing EOMAbMHNE Ass: infg! B8AY;Y i

(1,1, 1,1%?13, 3- ng:g?l u@?o- 2- Sﬁogangl ) - depol y?r}e%ri igg gsggt g/ﬁ%ll %:ﬂc%)g%g?g%lz in
DVBO, @eetithga total concentration of 50 ng/ml (11 nM peptide and 2% (v/ V)

DMSO. After ' . t erat ure Ond, al i quot s e transferred to
an N sl PR Pl AR SERGEPYHabprmaty bRk SR RSO e Briedhitai o
per oxi Hgad) 1 inBglofs Byt 85%sS Sasoriingt ®. tHe0Bindidg @bsal etusmgeihydibe #bebssigg H202
substrate solution is added, and the plate is incubated at roomtenperature
for 2-§é?ﬁlﬁli{n)dependi ng on the concentration of bio-Abeta 42 peptide in the
assay. The OD45onmis determ ned on a Biotech Synergy HT plate reader after
stoppip & ngaction with 100 tiL of 1% (v/v) H2SO4. The ability of a test
conoun 0 bl'ock the formation of sol ubl e high-nol ecul ar wei ght (>20kDa)

ol i gomers i eppi ned b he conc j on t.he bioz Abet a.42 tide
f or ned. Seeﬁllogﬁs] ﬁﬁlspu#ﬁo%iéﬁ‘r?o ce raglﬁ%@ipoﬁf ﬁghsg@gi}‘?%a‘"’cct"f’r ngltﬂqg‘gﬁs not
i nhi bi §tadaed p@itedals: OThopladhebanples GerEpdcestEn8h® heetbiané paRipldtibh k&d Y

i nhi bits_ Abeta ol igoner bi ndil{}[%i/to neurons by acting directly on neuronal

r ecept ¥rabyzed by iR oP1 HERErMEiMai Fgak areanivercaigeorded. apdhe eincepirations t o

di sass FE; i 1 ] i assay
o dot Sone Lt FITABYE. e fniOF bl MhAPIeB SREF btk Uiy 35 BSRGI 20
rat neealibresiogromvwe. f Bhe adpottetss tlinBammeies of thevastayowae detenhinsdalasy vtk thasi s
for this screening assay, These neurons express the full conplenent of
synapt 'Oévebﬁg‘t”equﬁélg‘&tﬁéﬁl%{{&wsti c of neurons in the mature brain, and
exhibit a conplex network of activity-dependent electrical signaling.

Neur on ey & Y MEEJ ul ar signaling -50- WD

2011/ Oj?ﬁfg{g%vl%?%gg?gr@ﬁ%%%r ks(gex {eg}:ti ng excellent registration
with intact (NAGET CU T ¢ f I 8, £aS hee f ver
t wo decadesmggﬂal ‘?‘rgt:ijv(rael ws?%/tré nesmwfl%r aﬁ%ﬁ%‘% ﬁé gﬁdﬁ%%o%rl?ge%bdéigﬁz Igglc(a/[c S,
Bank er spectrénéten) rand gpulified @oaippahdsneere arharacisaizedPusing G co2fifitgtiohS)D 240G15.

Epub 2 n 11, See a ig AM Gaf ER, Linhoff MN How to huild a
centr aﬁ%}ﬁﬁ@e@n@wﬁ&m} f§QMI§XEW@%t§. SR PR B i Higse
29(1) : 9VAD -te e QRS cRBindtion OMIE Ww ARS8 5P ARS8 Xspa¥ied REBy Stblc(!ﬂ:tt%ﬁliﬁ&m e or

organotypic brain slices are very useful but not armenable to hig

t hr oughplgtulgcweight angl. highmesplugibh zesds epectromat ¢FiethoridomigaraL.CEeloh ttaphess ar e
anenaQ% thhi h tproqggg%g screening, but do not replicate the
electr€%ﬁ§§i%ﬁ IO PPt e pendent signal ing of primary neuronal cul tures
and are unlikely to adequately nodel the subtle alterations in this

si gnal ExiinpleAC APRarafitoRfhe¥ SehdigPners during the earliest manifestations
of the disease state (See e.g. CGortz P, Fleischer W Rosenbaum C, Oto F,

Si ebl er M IRBAFA harmacetdnaticpsodiest et aferformadh ewerding atocitho nllowing

l'i ne- ' . i , . 18- 20) . '

reaso BE ar o Padr AT PEL PPl pethsr B Sl dARe el Bl sl b A, (o

be useg HPLGIMS ot HIPOAGRHMSs Preake azaawdref rectetiéd, ynd thewldatendadouisSofithe westv 0.
compound in the unknown plasma samples were determined using the respective calibration

curve. The reportable linear range of the assay was determined, along with the lower limit of
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[ 002171 Reduced formazan was first visible in intracellular vesicles
(Figure 1A). Exanple of neurons filled with | abel ed vesicles foll ow ng
endocyt oswe 20fr/idyssoand reduction to an insol ubl e purpl epPprasaet/o441Scal e bar
= 20 mcrons.i anngure 1A). Eventual fornmazan exocytosis was accel erated

via AbSHERYLILLE. ifier sxfupls: hPppereaipAr! neudeaanined a havs A tRlGlifcel $8) .
Exanpl e iptket a1ihe & I | [ l.6 dye .t hat
have beeln extr ugggg%gféagﬁggéﬁgae&rﬂgﬁgggou\g e%ilplﬁggdtgggﬂoﬁw%g%@ I%gﬁ%a&s

envi r odptermined tq haveauhalillife ofi76 nfionter th the ptsmasifape svhen ygeatdinnavédasisur f ace

of the urop. (Fjgure 1B). ,Endocytosis rate was altered in the presence of
Abet a 8{1? sgnd( EP@BP%C%&A'EM&WE?WB’CM? ¥l hégftl%c? & 180 mingepiethence of
Abet a plas@aEEds (htdHj@tdDhtravenously 40P &k o .S%%Véyﬁl%%bgr'lﬁ&qaﬂ]%ﬂﬁﬁ%n

deficits, and not wi despread cell death, predomi nate at the earliést stages

of Al zHedlid net givea detectabls halfdift foaCompasent@Arhese changes can be used to
di scover small nolecule inhibitors of oligonmer activity. The MIT assay can

be used_as asyr . toxigity j.n ltures, Yellow tetrazoliumsalts were
endocygggglg?ebgﬁcélthega Qﬁfa"?‘éaﬁeeﬁa{'%“ fﬂ%‘h}t%‘l AssB¥rpl e formazan in the
endosomal  p{i02uaY Abdaedd eNGIm@T foRbAtRIecdnObd TRy Westy&d [eh lneatiiven Sfmd: he
nunber of actively metabolizing cells in culture, anhd reduction in the

anount usedr taedeigiminestbe akdiy a5 a destreamagned &f bloek thegivamhtian ofsstletije high-

i Ci ' : ; d h ' , ot h pl
o oz o Selie? A G ARE RS Sl PUP il P REOTR efF) PR T

( Fi gur EBiotiAjavidiv eintdragtion-Hahel veesdeaings avee fexX Clyhaaee s ani)e})h@e f(qrgras&%an
pr eci p{%abged ,a r&eedl f%s%aped crystals on the outer surface of the plasm
menbr a0 hanalXen! Blechembiiye 0200 26%7d2ed to the aqueous nedia

envi r onment L gu of b v.el t

ol i goners b{/dﬂggﬁe([:(ﬁ %EI(E; dggélrlﬂ% ({?\%é%%% %%%8%%%%4@0@ Osz)ﬁ%ﬁgg‘cg?%r ating
t he exodyNosil.sandd @ %f{whedNmdacbH d5mazsamidedvni velld efw Dhigvetindate b@ainsng 2t €
unaf f ect ed, which e i tur rimary, neurons in vitro and
quantilrdlt“eglf sl @%h@|’b§§§§'@ﬁﬁ%°§o'?r Oléﬁﬁ’f’b'rfje?ﬁ’g meriged st o pye/Eh dbiemage
procesab&g4? A DM VERinRA fdkalicOndd ; i tQfr ! tho ition to
the culture well, ve ilc e-t rae(:t gd nf:%}l{ngbﬁggmn grél géprﬁe}gjr)g%ﬂéfe@ega?lht%@ggﬂv? n

Fi gur eP¥RO.whfteredOnman at sdany dereperatpesa 58 diLe elidutshweret transtqpedap ancSASEA L hose
in Fi Clr tances. there was np overall change in the
tot al "R s R R T B S 1B e R R e ismo By Shern <

assay dssaysglagi 100/6L botetramelhglbehsidmk/ IO Damshate shatiol s Jatd cadsie neklis deat h.
[ 00219] Evidence suggests that Abeta oligoner-nedi ated reduction in

neur onfaf¥ & 1RO dTBPRIBII0 RedWiign dercaiingan thy corgeniraiinn of kipfAbskd 4% ar e
t he bagi | J i bi ti : ¢ L i asur es .of
synap'?ijcégﬁg% ggﬁecdls%?/] E%gméoﬁﬁqiﬁugﬂflg%r ﬁl?%éﬂ g%#ﬁ@ﬁ%%ﬁs@% I{eel?merrl@pfr F,
Toni t sstappingsihe meddfioBSeathr OO Gof BonehpH:SO,. Theitslityw E, teSice@dingd &, bidEd | now
R APP, pr.ocessi ng and.synaptic functiqn. ron.. 2003 Mar 27;37(6):925-37;
and Hstpgﬁoﬂ?a%%ecﬁrﬁo uq’lesél 'Ié?lceF%é]E &g tf?%ﬁ?t%lg?{ne§ Sodtgmaned\ay ithfow R

AVPAR doaitantalion BEGE Ibie A bR areh iU etle $YRANYI C depression and dendritic
spine 1 oss. Neuron. 2006 Dec 7;52(5):831-43). Measuring nenbrane

trafficki nd092kSd Adsardies ta idrssad, bractbi gAndaes noi mhfbit the farmation piiclbegi cal

shiftsy; e ed +n cell lines tq.di scover Abeta ol i.gonerbl ocking drugs
[ l\/laez:(f\}\}ggﬁ%f3 RHOGI%S%F %th—(ﬁ ll‘éatlfqieﬁ'al ,ltsRéﬁﬁtan,’thMﬁﬁ’t‘% lg“% IRAWKREONERY

Pet t eraston directiiohi ieutddal Hueepldts tdipteted ofigh@¥e biddidCyst! b _chYsriﬂ%‘%be%”pound
aneliorates cel| death associated with intracellul ar anyloi d-beta

ol i gorftigPrersdadisassemble; Neur ochem 2006 Jul ; 98(1):57-67: Liu Y, Schubert D.
Cytotoxic anyl oid peptides inhibit cellular 344, 5-

di et i A - - di phenvl.t ettazol i um.brom d T) reduction by
enhan%‘lﬁwg&ér ?]ﬁ;zi)gﬁg %%%%‘?E%ﬁeﬁ.fuactw@&?wﬁwg i‘%ﬁﬁb&‘%"ﬁéif&‘. 2285-93; Liu
Y, Dargusch® R BahFBr M P§EFS-cA, Schubert D. Detecting bioactive anyl oi d
beta pepti (@0NPBEPriesry RatAlentupisRowWS foli Aclase 3 WedNeUn OGRE Were2 Qe ihe

91(3) 'bG48-56;, Liu Y, Schubert D. Treating Al zheiner's disease by

i nact PESE fa5dhip saRING assamhssangyeens sxersss the fulbgpmplamentoiiynaRisspro2086 Apr :

3(2) : tRBaderistRRas@ ' A t heses. of
tricycli ?: pﬁtonesm?rﬁ%&ggg}‘ﬁﬁﬁgﬁgégb%%g Aalrd o%ellg?l#\é\{lco?#bq %E%tﬁ%lggf Pae Phduced

MC65  dependernl clectti¢al gigmphng. Blavons delgleh amsiedt dultu2B0evEeholdcul S S)ndbing- 4.
Epub 2008 Dec 24; and Hong HS, Naezlg_f/@ |, Budamagunta M Rana S, Shi A,
Vassar R, Liu R LamKS, Cheng RH, Hua DH, Voss JC, Jin LW Candidate
anti-Abeta fluorene conmpounds sel ected from anal ogs of anyl oid inmaging
agents. Neurobiol Aging. 2008 Nov 18. (Epub ahead of print)] that | ower
Abeta brain levels in rodents in vivo [Hong HS, Rana S, Barrigan L, Shi A

Al 1L - e



1002221 Conpounds were considered active if they significantly bl ock
Abet anedi at ed changes in nenbrane trafficking, but do not significantly
af fect mewbrangisssaf fi cki ng when dosed on their own. AnPexarspdie/oua3cshown in

Figure 2B; CT0109.inhibjts oligomer effects on nenbrane trafficking with an
EC50 oRetwgrgs exhibiting exgobent reggsinatignjveth intact brain circuitry, and for this reason have

of it Dmitd SN BERIGUIoRGENG) BRUOMIHY L B A0 HRIBAE s 16 dskebhict ur e
e tr e i gy e P N
accel ef§t§e(9r?1§5’f Cryg ’oé‘fa& %tfga:dgﬁqgw&"@%%%m&ﬁ 8‘3’(@11 S 'Ici‘@ﬁgiﬁo%y ant i
Abet a &aﬁcﬁﬁ{?&c TR ANERobdi] 2008 qan;g'gglg;lsem e RIbS2005 PeRl ?.hR%Vi'étbz.t Mire | 9G

i.e., 3p.Mof AP and 1.5 1..tMof 1gG "up triangle refers to substoich IgG
i .e., GimplewispdteraPsushcrsicBtelor, arjanetypigain sliges iaresedry ugefolbuttnot amghable has no

ffect, fFi B shows .CTG109.  whi ch i nhicbi | | f i mb
a1 kG ToEp gL SeRun Sl i bR Rl PRR G SpagrRalE T one
hi ppocanpigh thRMEENE stitelink! ButSdwwoN@phtdig eheeleatdstisldErabkareddpeaddnt cki ng

(corresponding to data point 31.tMin Figure 2A); and Figure 2D shows
bl ockatigndlingapit primpet acurhalberiuses prdarespbkaly iy adsawaiey cmpdelethe psubtlgur e

IZ:EA\)gLII‘ Eﬁg%uﬁ’é%é g%%ﬂ?g sig@{@gg?t‘)af&g%ﬁ?ﬁ?g% :ogg&'kgrss éiii?iﬂ& tPAict AnF G5 bf
the disease state (See e.g. Gortz P, Fleischer W, Rosenbaum C, Otto F, Siebler M. Neuronal
network properties of human teratocarcinoma cell line-derived neurons. Brain Res. 2004 Aug
20;1018(1):18-25). For this reason, primary neuronal cultures were chosen because of their
ability to be used in high throughput screens and fidelity to what occurs in vivo.

[00217] Reduced formazan was first visible in intracellular vesicles (Figure 1A).
Example of neurons filled with labeled vesicles following endocytosis of dye and reduction
to an insoluble purple product. (Scale bar = 20 microns in Figure 1A). Eventual formazan
exocytosis was accelerated via Abeta oligomers in mature hippocampal neurons in vifro
(Figure 1B). Example photomicrograph of neurons covered with insoluble purple dye that
have been extruded via exocytosis. The dye precipitated in the aqueous environment of the
culture and formed needle-shaped crystals on the surface of the neuron. (Figure 1B).
Endocytosis rate was altered in the presence of Abeta oligomers. (Figure 1C) Exocytosis rate
was altered in the presence of Abeta oligomers (Figure 1D).

[00218] Since synaptic and memory deficits, and not widespread cell death,
predominate at the earliest stages of Alzheimer’s disease, assays that measure these changes
can be used to discover small molecule inhibitors of oligomer activity. The MTT assay can be
used as a measure of toxicity in cultures. Yellow tetrazolium salts were endocytosed by cells
and reduced to insoluble purple formazan in the endosomal pathway. The level of purple
formazan was a reflection of the number of actively metabolizing cells in culture, and
reduction in the amount of formazan was taken as a measure of cell death or metabolic
toxicity in culture. When observed through a microscope, the purple formazan was first
visible in intracellular vesicles that fill the cell (Figure. 1A). Over time, the vesicles were
exocytosed and the formazan precipitated as needle-shaped crystals on the outer surface of
the plasma membrane as the insoluble formazan was exposed to the aqueous media

environment (Figure 1B). Cells respond to sublethal levels of Abeta oligomers by selectively
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1002251 CT0109 was tested in an ani mal nodel of a menory-dependent

behavi oral task known as fear conditioning. The study protocol was desi gned
based on WABP1EHEWOpr ot ocol s (See e.g. Puzzo D, PriviteP&TUS2U8PHIR6E, F M
St ani szewski ., A, Palneri A, Arangio, 0. Piconolar anyloid-bet ositively
modul at€EeEyngpthicc PIGEITCITHG AndeHHehdr iR SHBlL e SIRRFBEC I 2008
Dec 31yZffeedl: Ivhach! cdhp bk - sedhn fRAHRL Fﬁﬂxaﬂf nE@BhEM Uaho TRACYaRELS tdgPendent
upon the integrity of medial tenporal |obe structures such as the

hi ppocaremielogical shifls \as satprmiteskemigrossopy and entage prosessirigerAttdhgivem ppattin cul ar

ovent s PF¥ingl EFRP G o3t BH e lutsn e Bl P Gl F e By V©
Ani mal gpgehbcs BPWoGORAFIgaR! TW NGhilé Wbet@XdligBmer-aBatbd 6EIRASR! th appReAIcH Of

behavi or when placed back into the sane context. This freezing is absent in
a novethogo it &igure (18 léndse dhase catepmgtaneest Here oves ader oyaalil cherge Bt thenigtal

hi ppoc - I i i j S- Y j ear
Condi R " FRREEE R ol TR ' BB T AEEE HEBURE S o™ e
resul t kvelk ofidigomet tak donowfaudbadlladeath. goners (bar | abeled with "a") during
training results in nmenory deficits when animals are tested 24 |ater

conpar ed t ol092h?cFuidsersi myasestat ﬁ%ah Absty oligpmeimediated rasuption=rp 1rryreped
ef f ect {iyp, @ Ripek OB tAe Bhid BFEhc B At RHRATASGHS 1R AR

traffi éc‘iflﬁﬁgtr?‘%k)gﬁr ex.Bge?f) : ﬁV\hedl’?l tadm' ni gl?igfrygg tt oﬁgzr%i graqusﬂ%rll)or t(ga(n g{ngr

ol i gonmmhibatieri off deatmphynelogitalli@asbies ok exhaptic ghsieityefLiI@g asd drusiemming andr a

ronor yPREPRCI e RAPRERE B ToRoR Haduch B Seateock Solprefish D) Qe dii- g rhi s
behavi 9r pialifd ¥, irc achp gﬁjwﬂﬁigr ﬁidess/n;@lﬁt fulnbgo"ENRLRAC20( P fak ijsn@)@?ﬁgw; i's

able to Eredict whi ch conpounds "w be efficacious in treating
behavi

Hsiebrids Potton ). Sates6d lygtserd dorhemsta Th8ispdiarS.catinaw dh AR f or
R e A Rk R T L e
f or mat Den'7:63¢5)88 M4Gh.eviéReAn® henmbRarehf G lib €t leanf @b de@d Bytdligomeg vignor y
task. Figure 3 shows that the 2 pnol dose of CT0109 + Abeta (200nM

conpl efoampzay gokhelagical shifsc haobeamphased 8h celt ey tp pliscoysr AdsE AbgOMOVA,

post : ' | ' rt.ectl en) f nd

P one SRgHRTRAl: SR BRALHEAM HEMBAEM 9R) Rads Tuialiiho 1L REATAGANC
obser vRglteatson iy Miose GM, Hua DH)OERIZW. A hbévaal gticyichie pproas entpomnvkahelaorataas been
described.in consjderable detgi] with .reference to certain preferred

versi ofedl gk @Wﬁla&@hwlwmqeﬁﬁ@r aﬁ@?%@-&ﬁ%@éonﬁaﬁl&wgﬁst ﬁﬁ%@ FP and

scope ﬂioém@gkm;@vlé79ni@§rosmlbeﬁtn.l@ytbﬂomctaﬁl%%ig zﬁsefﬁ%&ﬁﬁgirbh%mar ofashe

preferred versi ons descri bed herein. eatures discl osed

i n t hedigpdyilthiazek2-yh:2,5dithguylegrazeléina bsamide MR rdduniion dy, enhaering MEhe

Conbi naEPBn Srraar chNSRER oD TRREE D PR S SR oPERut Rotion 6o

and/ or vsli@pSAaISehuBetUBl INetXiak Usibattive Rasioill rtdl peptties se0Redn | Alzhdimer's
specification, includi n8 abstract and draw ngs, can be repl aced by

al t er ndisgase I beninchemsapW MpveHE saibed6; 'ui‘éf?mS@mbeﬁrDsiTmaltiag Hahgimses
unl essy;exRl e%?!i}éafdv%{i BbhGHY E&%qﬂ;“ge ;&!&)?ﬁé. VY EXBhYinRtaREd 9bheT W se,

each feature disclosed i s one exa n a generic series of

equi vahp3(2pi2%35) Raa Bedlioug 43S, Baripaud, MdL W, daid DIE Dthebes ofhurntlion, in
addition to those described herein, wll be apparent to those skilled in

t he arlfyr?l?%rﬂngrPé(“fiBlPéﬁso‘?‘h’d’ra@gfé?‘} o AbFia-peplide 1 %ﬁefiil\égé? 6ﬁ%roa§é>eﬁ|d§efﬁ-

| nt endglofd M@ lchdnt k. bbeo %9%;19(3)?6'7?—,4@%, BASSh&C DL MB4. and Hongoﬁg?g]
Each reference cited in the present application is herein 1 ncorporated by
r ef er evaezaiv Ii Bedamguntt M, RamCs, 281 1Y, 0488 BRCTU RISRan W 42486 R dfuai BH,
clai nEgésleC,AJi%OWuegncgcflatg Oarngy&%tall _fpu'orene compounds selected from analogs of
amyloid imaging agents. Neurobiol Aging. 2008 Nov 18. (Epub ahead of print)] that lower
Abeta brain levels in rodents in vivo [Hong HS, Rana S, Barrigan L, Shi A, Zhang Y, Zhou F,
Jin LW, Hua DH. Inhibition of Alzheimer's amyloid toxicity with a tricyclic pyrone molecule

in vitro and in vivo. J Neurochem. 2009 Feb;108(4):1097-1108].
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-0 or pharmaceutically acceptable salt thereof, wherein: is a single bond
or a double bond; RL is H CH3, CF3, F, d, Br, or -0CF3; R2 is H,
Cl- 6 al kywp 20/@8443al oal kyl, C3-7 cycloal kyl, or C6-10 argir/usasueieiins each of
the C1-6 al kyl, Cl-6 hal oal kyl, C3-7 cycloal kyl, or C6-10 aryl is
substitutedl 2@] T_he ez<oc$osu1 asgpy Was @danted lﬁ@nusr; wabhnamctepen@enntqrosél ect ed

I. , h | k
hat oal Ff® BmRY wrkeladigy nott SicBPdied a dhiaGepiitt upfise

hal oal Kyd ameye bﬁﬁitﬂﬁyélaﬂé?Wesw@B (Pureig el K\Mih, re@aﬁcﬁéﬂ e forﬁfazeiﬁG('FléhrérM
wherein each of the Cl1-6 al kyl, Cl-6 hal oal kyl, cycloal kyl al kyl, C3-7

cycl oaPRyaAres; GrModosepcairepponds e ipses iyt agnre P (Q as meéasured vig image grocessing

SUDsts LSOt CeRLIVIRSIAERLLY (AELRESAALAOH Chbe e J0 iAfRLH
aI kyl, oﬁgerﬁeﬂsaivﬂﬂhdﬂyl resuﬂ;edhi)@lvkxy fecadidd v, Tlﬁgspihe&bk:}eln&hﬂ{(yﬂ of Iﬁﬁr&acﬁyéhbahky I

yl al k orCGlOa erein each of the Cl-6 al kyl, C16haloalkyl
cycl oaPﬁ%‘Pr&?rEWaS pychy ‘{ngn KBAt causigg selkyieathy %’@6‘1@2@"‘% 0 pe blggked by ut ed

by O, OH,
o o, S R YRR BN T

or mapandtd@mm@ﬂdmpn\(f@urd Ba, dirde; c;thetcchmouhspdnéy tairsagatindtped 2pr m a
4-, 5- - 7- menber ed hat bstituted with 0,
1 o anlbpdigpons TEERE gl SEiedt Andiinrtetion, S B sOBRO PR Motk esth no,
hal o, Bht h@veabéé)ﬂ'rep&ﬂedﬁtor@&&aﬂhg)élffec@of A RtKSKIOmE 11@01{?&5%%&(%5 al@()]i(dl,

aryl al kyl , heteroaré heteroaryl al kyl, cycl oal kyl, and heterocycl oal kyl ;
and scylloRnosl@l FAZ1108).dh&ypACh 1an@gh31ISbla€t>4@yieth0@31n7bwnﬁ@amdyhe NMDAQ@ 10

?ZziyllO Ay eﬂlﬁs rsgtO?Iau%ieg) % g Q%IT}(%Z(Fe%}l_ei apal&al(lk%rese ot al C%gl Bgé
2011/ 05,14,889)?CT/ USZOlO/ 044136

[00221] The assay was optimized for performance in 384-well microtiter plates with
automated liquid handling robotics for compound formatting and assay plate stamping,
routinely achieving statistically significant two-fold separation between vehicle and Abeta
oligomer-treated neurons (Student’s t-test, unequal variance). Compounds were added to
neurons first, then oligomers were added. When configured in this manner the assay was able
to detect compounds that act via disruption of oligomers, inhibition of oligomer binding to
neurons, or counteraction of signal transduction mechanisms of action initiated by oligomer
binding.

[00222] Compounds were considered active if they significantly block Abeta-
mediated changes in membrane trafficking, but do not significantly affect membrane
trafficking when dosed on their own. An example is shown in Figure 2B; CT0109 inhibits
oligomer effects on membrane trafficking with an EC50 of 7uM.

[00223] CTO109 is 4-(3-(4-(trifluoromethyl)benzylamino)butyl)-2-methoxyphenol,
the structure of which is:

HO CF3

ZI

MeO

CH,
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substituents each independently selected fromCH, amno, halo, G _6 alkyl,
Cl 6 hal oal kyl, Cl1-6 al koxy, and C 1_6 hal oal koxy; provi ded t hat when
i s a doubwe 2bord4send R3 is OH, then at | east one of RI, PRRZ/USand/0RA36 s ot her
than H 2. The conpound of claim 1 or pharmaceutically acceptable salt

thereof , whi0224] Figarecedpdany dosedrpandariedacrenss o ineacespvlapifernyann-fillpdr eof
5o SRR SRS iy b B RS RLSEl, SRR BpalD,
t her eoDligwher efifertd here bivpkedtly anti phitardg@ utirclal dnd e atguizbeb Icercleatefert er eof
's a Csc‘)[(r)ril?:g léllrrlllccj)ugtf ofFIgE},rrHé.,a 3 }Lﬁ-o(%,ABI &d ll. ?J,M of Igl(}? :up tllign_g?e refers to substoich IgG,
i.e.,, 3uM of AP and 0.5 pM of IgG). IgG itself (down triangle) has no effect. Figure 2B
shows CT0109, which inhibits oligomer effects on membrane trafficking. Figure 2C shows
representative micrographs of 21DIV hippocampal neurons in vitro showing oligomer effects
membrane trafficking (corresponding to data point 3uM in Figure 2A); and Figure 2D shows
blockade by anti-Abeta antibodies (corresponding to the circle in Figure 2A). Data were the

average of 3 experiments. Scale bar = 20 micron in Figure 2D.

Example FF: Fear Conditioning Assay

[00225] CT0109 was tested in an animal model of a memory-dependent behavioral
task known as fear conditioning. The study protocol was designed based on published
protocols (See e.g. Puzzo D, Privitera L, Leznik E, Fa M, Staniszewski A, Palmeri A,
Arancio O. Picomolar amyloid-beta positively modulates synaptic plasticity and memory in
hippocampus. J Neurosci. 2008 Dec 31;28(53):14537-45.). The formation of contextual
memories is dependent upon the integrity of medial temporal lobe structures such as the
hippocampus. In this assay mice were trained to remember that a particular salient context
(conditioned stimulus; CS) is associated with an aversive event, in this case a mild foot shock
(the unconditioned stimulus, US). Animals that show good learning will express an increase
in freezing behavior when placed back into the same context. This freezing is absent in a
novel context. Increased freezing in the context indicates strong hippocampal-dependent
memory formation in animals. Memory tested in Fear Conditioning is sensitive to elevations
of soluble AB. Figure 3 shows the results of administration of Abeta oligomers (bar labeled
with “a”) during training results in memory deficits when animals are tested 24 later,
compared to vehicle administration (bar labeled with “b”). CT0109 was effective at stopping
Abeta oligomer mediated effects on membrane trafficking (Figure. 3). When administered to
animals prior to Abeta oligomer administration, CT0109 blocked oligomer effects on
memory in a dose-dependent manner. The compound completely blocked oligomer-mediated
memory deficits at the 2 pmol dose (Figure 3, bar labeled with “d”). This behavioral efficacy
demonstrates that the membrane trafficking assay is able to predict which compounds will be
efficacious in treating the behavioral memory loss caused by oligomers. The fear condition

model for memory was performed as described herein.
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la I|b or
claiml o

pharmaceutically acceptable salt thereof. 4. The conpound of
r pharnmaceutically acceptable salt thereof, wherein the conpound

or phar reweurniloahssy acceptable salt thereof is a conpoumrdTafS2HoNmMIB&

|a-1-0, |
t her eof .
t her eof

a-1, la-2-0, or la-2: la-2 or pharmaceutically acceptable salt

5. [09R26]chigptsuhshosfs thatahbata produgsts sramslicant dafiits yn meawpY tier| t

e oo I b TR0 Bl BORTAGRAL LY B SPRLAP 805 e

2 pmol dose of CT0109 + Abeta (200nM) completely blocked the effect of Abeta on memory
(p<0.05, one way ANOVA, post hoc comparison with Bonferroni correction). No effect of
compound alone was observed(data not shown). No adverse behavioral changes were
observed at any dose.

[00227] Although the present invention has been described in considerable detail
with reference to certain preferred versions thereof, other versions are possible. Therefore,
the spirit and scope of the invention should not be limited to the description of the preferred
versions described herein.

[00228] All features disclosed in the specification, including the abstract and
drawings, and all the steps in any method or process disclosed, may be combined in any
combination, except combinations where at least some of such features and/or steps are
mutually exclusive. Each feature disclosed in the specification, including abstract and
drawings, can be replaced by alternative features serving the same, equivalent or similar
purpose, unless expressly stated otherwise. Thus, unless expressly stated otherwise, each
feature disclosed is one example only of a generic series of equivalent or similar features.
Various modifications of the invention, in addition to those described herein, will be apparent
to those skilled in the art from the foregoing description. Such modifications are also
intended to fall within the scope of the appended claims.

[00229] Each reference cited in the present application is herein incorporated by

reference in its entirety.
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CH3 R2 NR3aR3b CH3 | b-1-0 R1L CH3 CH3 ... 2 nNR3aR3b CH3 Ib-2-0
WO 2011/014880 PCT/US2010/044136

What is claimed:

1. A compound of Formula I-0:

Rl

CH,

CH3 RZ R3 CH3
I-0
or pharmaceutically acceptable salt thereof, wherein:

T--=---- is a single bond or a double bond;
R1is H, CH3, CF3, F, Cl, Br, or ~OCF3;

R2 is H, C1-6 alkyl, C1-6 haloalkyl, C3-7 cycloalkyl, or C6-10 aryl, wherein each of
the C1-6 alkyl, C1-6 haloalkyl, C3-7 cycloalkyl, or C6-10 aryl is substituted by 0, 1, 2, 3, 4,
or 5 substituents each independently selected from OH, amino, halo, C1-6 alkyl, Cl-6
haloalkyl, C1-6 alkoxy, and C1-6 haloalkoxy;

R3 is OH or NR3aNR3b;

R3a is H, C1-6 alkyl, C1-6 haloalkyl, cycloalkylalkyl, C3-7 cycloalkyl, arylalkyl, or
C6-10 aryl, wherein each of the C1-6 alkyl, C1-6 haloalkyl, cycloalkylalkyl, C3-7 cycloalkyl,
or C6-10 aryl is substituted by 0, 1, 2, 3, 4, or 5 substituents each independently selected from
OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl, C1-6 alkoxy, and C1-6 haloalkoxy;

R3b is H, C1-6 alkyl, C1-6 haloalkyl, cycloalkylalkyl, cycloalkylalkyl, C3-7
cycloalkyl, arylalkyl, or C6-10 aryl, wherein each of the C1-6 alkyl, C1-6 haloalkyl,
cycloalkylalkyl, C3-7 cycloalkyl, arylalkyl, or C6-10 aryl is substituted by 0, 1, 2, 3, 4, or 5
substituents each independently selected from OH, amino, halo, C1-6 alkyl, C1-6 haloalkyl,
C1-6 alkoxy, and C1-6 haloalkoxy;

or R*and R* together with the N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group that is substituted with 0, 1, 2, 3, 4, or 5 substituents
each independently selected from OH, amino, halo, C,¢alkyl, C,¢haloalkyl, C,.¢alkoxy, Ci.¢
haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and heterocycloalkyl; and

R* is H, C;, alkyl, Ci.¢ haloalkyl, Cs.7 cycloalkyl, or Cq.1o aryl, wherein each of the
Ci6 alkyl, Ci haloalkyl, C;7 cycloalkyl, or Ce.1¢ aryl is substituted by 0, 1, 2, 3, 4, or 5
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| b-2 or pharmaceutically acceptable salt thereof. 6. The conpound of any
one of clains 1-5 or pharnmaceutically acceptable salt thereof, wherein R
is H CH3WOar11@A#80 7. The conpound of any one of cl ai MPCTAB2@0/044136

pharmaceutical |y, accept abl e salt thereof, wherein Rl i [ &GF3~ 8. -
The compoueRbtah g eamacat sgr i SRy amiter hilbetriathll T oneabliv e oa
t her eqfiyoheied N Hlodliox¢H3. 9. The conpound of any one of clainms 1-5 or

phar maceufi cal [y acceptable salt thereof, wherein Rl is F, O, or Br. 10.

The conpou ef—chaiifg g RGS WH GALd Y R&ERE dbIRE, sal t
t her eof V\:ﬂg?\gp%@%t %{@1'1_' Cl.6 lgﬁﬁﬁ,ﬁleg@g%ﬁlgl oal kyl’, CS-t7 cycl oal ky1 , or

C6- 11R%nyd R* iskither fiwm Honmpound of any one of clains 1-9 or pharnaceutically
acceptabl e salt thereof, wherein R is H Cl1 6 alkyl, or C3_7 cycloal kyl.
12. The corpehpoohd afilamelofr phamaseulicsllyo ncqhmbleasdutheralf] wharirepheabl e

salt thereof, wherein R2 is Hor Cl 6 al kyl.
compound or pharmaceuticaliy acceptable salt thereo¥£s a compound of Formula I:

R]

Al
=
=
~
=
A
O
=
w

or pharmaceutically acceptable salt thereof.
3.  The compound of claim 1 or pharmaceutically acceptable salt thereof, wherein the

compound or pharmaceutically acceptable salt thereof is a compound of Formula Ia-0, Ia, Ib-

0, or Ib:

O
&
R
~
w
@)
jus
(9]

—
o
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WO 2011/ 014880PCT/ US2010/ 044136 13. The conpound of any one of clains 1-9
or pharmaceutically acceptable salt thereof, wherein R2 is H or nethyl.

14. The cwopound4gsh any one of clains 1-9 or phar maceut iPCaluSgo1a®edps abl e
salt thereof, mhereln R2 is H 15. The conpound of any one of clainms 1-3
and 5-14 or pharna0“ i acceptabl e salt thereof, wherein: R3a is H,
Cl 6 al kyl, Cl1-6 hal oalk ® 06-10 aryl; and R3b is H,
Cl 6 al kyl, Cl1_6 hal oal k qr C6_10 aryl; 16. The
conpound of claim 15 or acce-table Séj ! thereof wherein
R3a is H and R3b is H, sl oafkyl ~oF T3_7 cycl oal kyl .
dcceptabl e salt thereof,

_ 1.6 hal oal kyl. 18. The
conmpound of claim 15 or phar maceut icmgl I3t acgept aba;salt thereof, wherein
R3a is H and R3b is C1_6 alkyl. 19. The conpound of claim 15 or

phar maceutical |y acceptable salt t helbe®f , wherein R3' and R3b together with
the N atomto which they are attached forn1pyrro|idiny|, pi peri di nyl,

pi perazinyl, or norpholinyl, each substituted with 0, 1, 2, 3, 4, or 5
substituents each Rhdependently selected fromCH, am no, halo, Cl_6 alkyl,
Cl 6 haloal kyl, Cl1 6 = A , pdyl, arylalkyl, heteroaryl,
het er oaryl al kyl , cycl o yl. 20. The conpound of
claim 15 or pharnmaceuti wherein R3a and R313
together with the N ato ; hed fo€H pyrrolidinyl,

pi peridi nyl, piperazinyl, ¢ pet'ituted with 0, 1, 2, 3,
4, or 5 substituents each |ndependently sglected ffomOH, am no, halo, CL 6
al kyl, C1_6 hal oal kyl, C _6 al koxyz Cl-6/haloal koxy, phenyl, and benzyl.
21. The compound of any one of clafMs 20 oR’ phar@Heeutical |y acceptabl e
salt thereof, wherein RA is H Cl1 6 akkyl Cl 6 hal oal kyl, C3_7 cycl oal kyl,
or C6_10 aryI.

or pharmaceutically acceptable salt thereof.

4. The compound of claim 1 or pharmaceutically acceptable salt thereof, wherein the
compound or pharmaceutically acceptable salt thereof is a compound of Formula Ia-1-0, Ia-1,

Ia-2-0, or Ia-2:

R]

CH;,

CH3 RZ OH CH3

ol IIINT
&
z,
C
e
®
&



22. The conpound of any one of clainms 1-20 or pharmaceutically acceptable
salt thereof, wherein R4 is H C 6 alkyl, or C3_7 cycloalkyl. WD

2011/ 014880RCT/W8B010/ 044136 23. The conpound of any omeTafS2a@bai4rse wher ei n
R4 is Hor Cl1-6 alkyl. 24. The conpound of any one of clains wherein R4 is

H or nethyl. 25. TRie_conpoy d of any one of clains wherein R4 is H 1-20
or pharmaceutically ac 1R20 or pharnaceutically
accept abl e salt thereof dr pharnaceutica | y acceptable salt thereof,

2- met hyl - 6- (4- nethylcyc

N-i sobutyl-2-net hyl - ; ~

N-i sobut y1- 2- net hyl - 6- (4 nethylcyclohexa- -di eny| ) hept - 2- en- 4- am ne,

(6S) - 2- net hyl - 6- (4 met hyl cycl ohexa/l, 5-df en h

(6S) - N-i sobut y1- 2- net hyl - 6- p- tonIﬁ%Btlf en-QHapi net’? and
la-2-0

AN
=
z,

Q

jus

@)

=

or pharmaceutically acceptable salt thereof.

5. The compound of claim 1 or pharmaceutically acceptable salt thereof, wherein the

compound or pharmaceutically acceptable salt thereof is a compound of Formula Ib-1-0, Ib-1,

Ib-2-0, or Ib-2:
Rl
R4
N CH,
CH3 RZ NR3aR3b CH3
Ib-1-0
R]

A
=
“

R2 NR32R3b CH3

Ib-1
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(6S)- N-isobutyl-2-nethyl -6-(4-net hyl cycl ohexa- 1, 5-di enyl ) hept - 2- en- 4- am ne,
or pharmaceutically acceptable salt thereof. 27. The conpound of claim 26
or phar reweurnilgahssy acceptabl e salt thereof, wherein thectarspawogs166
pharmaceutical ly acceptable salt thereof has a purity of greater than 80%
90% 95% or 9996b9‘. 8. A conpound or pharmaceutically acceptabl e
salt thereof formed by R* (a) reacting a turneric
oil with 4-isobutyl am ng |reactive anination condition to produce a
crude product, wherein ~to 4-isobutyl am ne about
3.4 :1 by weight; and ' \ gonprising at | east
80% 85% 90% or 95% by we ght of Ta conpO' ay phar maceutically
acceptabl e salt thereof, wherein: tlhe compound has|an anal ytical nass
spectrum peak of [M+H+) at about 2 %{ 29. The compound of cl aim 28 or
phar maceutical ly acceptable salt the Bedt? WhBRAIR® tHE211-1 NWR (500 MHz,
CDC13) spectrum of the conpound conpkbses the peaks at about the WO

2011/ 014880PCT/ US2010/ 044136

Rl

el 1T

=
39

R2 NR32R3» CHj3
Ib-2
or pharmaceutically acceptable salt thereof.
6. The compound of any one of claims 1-5 or pharmaceutically acceptable salt thereof,

wherein R! is H, CHj, or CFs.

7.  The compound of any one of claims 1-5 or pharmaceutically acceptable salt thereof,

wherein R! is CH; or CF;.

8. -The compound of any one of claims 1-5 or pharmaceutically acceptable salt thereof,

wherein R! is CHs;.

9.  The compound of any one of claims 1-5 or pharmaceutically acceptable salt thereof,

wherein R! is F, Cl, or Br.

10. The compound of any one of claims 1-9 or pharmaceutically acceptable salt thereof,

wherein R? is H, Ci.s alkyl, Cy.¢ haloalkyl, C;_7cycloalkyl, or Ce.¢ aryl.

11. The compound of any one of claims 1-9 or pharmaceutically acceptable salt thereof,

wherein R? is H, Cy.6 alkyl, or Cs.; cycloalkyl.

12. The compound of any one of claims 1-9 or pharmaceutically acceptable salt thereof,

wherein R? is H or C. alkyl.
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followi ng chem cal shifts: 6 7.11, 7.09, 5.23, 3.72, 2.94, 2.51, 2.34,
2.31, 1.92, 1.72, 1.71, 1.58, 1.29, 1.27, and 0.92. 30. The conpound of

cl ai m 28 wo 2phianmssoeut i cal | y acceptabl e salt thereof whecgius2eale443C NVR
(125 MHz, CDC13) spectrum of the conpound conprises peaks at about the

f ol | owlhg Twsesrngnound iif fang . ong afadfaims h-850rsphagmacegticaloaqyeptabls. it thersofz

67.0, 48e3in BBisH oBmethyl 32- 5 25.8, 21.0, 20.7, and 18.4. 31. A conpound or
pharnaceutlcalﬁy accep?able salt thereof fornmed by a process conprising:
(a) reacting a turneric oil with 4-isobutylam ne under reactive am nation
condi t i4n The qngoucé of anyudhe ¢fr daiucst 1-9vdreplarmadendcalbt acephblehaltghagef, oi |

to 4-ispbutylam ne about 3.4 :1 by weight; and (b) isolating a
conposwgﬁﬁﬂyéoﬁﬁﬁising at | east 80% 85% 90% or 95% by wei ght of a
conpound or a pharmaceutically acceptable salt thereof, wherein: the

conpouns! h@ag RmpANAd ¥F beRbndBE Slafie $137 4ha NeaKoOfhakMNiddtlicAly AROMEbIR G 3. 32
The conpound of claim31 or pharnaceutically acceptable salt thereof

wher ei Hereb WIRTRINMR (500 MHz, CDC13) spectrum of the compound conprises the
peaks at about the follow ng chem cal shifts: 6 5.77, 5.65, 5.45, 5.23,

3.96, 2.94, n2.93, ~2. 3 2 92, ~1.72. 1 71, 1.58, 1.29,

1.27. 0.92. % ‘ggfCTﬁ3%3%ﬁ%ﬁéﬁ@§%$9§¥afgs%%ﬂgr8%%%Pﬁé@eu‘%ca||y accept abl e
It th 3p i 1 2 3 t f th d

compr | oes pEaiSRL e Dkl ci e PR G ey R e A o M 5 1 Se

131.0,,127..9, 126. 7, 120.8,,.66. 7. 49. 3. 46.4 .1, 32.5 258  21;8

21, 70, 160 Tht cohduds of et 1 0k phaisbstiica dbeentRd ol Bierp o bSIRIdS s

t her eoff; &t R¥ds Hy Ca, BIkOL €53 heloRRYI, 8 0F; cycloalkyl. (@) reacting a turneric oi

with a reducing reagent to produce a crude product wherein the nolar ratio

of the reducing reagent to the turneri¢ oil is greater than 1:1; and
(b) i sbl-atlifgoRPe egplﬁ%d%&p&ﬂ@awﬁaﬂ%@ﬂlwaéa@%tgté@%h ﬁmofgwbere@rligs% by

vei ght 10§, FRYQEPOUARYOS: @ AhRf.iBgeutical Iy acceptable salt thereof,

18. The compound of claim 15 or pharmaceutically acceptable salt thereof, wherein R* is

H; and R* is C alkyl.

19. The compound of claim 15 or pharmaceutically acceptable salt thereof, wherein R* and
R together with the N atom to which they are attached form pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl, each substituted with 0, 1, 2, 3, 4, or 5 substituents each
independently selected from OH, amino, halo, C;¢ alkyl, C.¢ haloalkyl, C alkoxy, Ci
haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and heterocycloalkyl.

20. The compound of claim 15 or pharmaceutically acceptable salt thereof, wherein R** and
R together with the N atom to which they are attached form pyrrolidinyl, piperidinyl,
piperazinyl, or morpholinyl, each substituted with 0, 1, 2, 3, 4, or 5 substituents each
independently selected from OH, amino, halo, Ci alkyl, C;. haloalkyl, C;¢ alkoxy, Ci
haloalkoxy, phenyl, and benzyl.

21. The compound of any one of claims 1-20 or pharmaceutically acceptable salt thereof,

wherein R* is H, Cy¢ alkyl, Cy.¢ haloalkyl, C;_7 cycloalkyl, or Cg.1o aryl.

22. The compound of any one of claims 1-20 or pharmaceutically acceptable salt thereof,

wherein R* is H, Ci.6 alkyl, or C;_7 cycloalkyl.
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WO 2011/ 014880PCT/ US2010/ 044136 wherein: the conpound has an anal yti cal
mass spectrum peak of [MtH at about 219.2. 35. The conpound of claim 34 or
phar macewoDcallop4ssocept abl e salt thereof wherein the NVRCTABR01MOZ413CDCL3)

spectrym of the conpound conprjses the peaks at about the follow ng
cher cab. sHi gampaing of pny pngef olaimy 1-20 g5 phamueutrathy ageepable; saigthereob2,  and

1.26. 3fereldR* gafBPENd @f) cl @i m 34 or pharmaceutically acceptable salt
t her eof \?\/rﬁerei n the ig% MR (125 MHz, CDC13) spectrum of the conpound

conprises peaks at about the follow ng chemical shifts: 8 144.3, 135.4,
135. 0, 2429l comgudd of 26y Dnedi.claimg 2-20 o89h@magsutBallP ac@ptadle alt thackof 8. 1.

37. Acg oupd. ha ceutically acceptable salt thereof forned by a
procesg%(g%%gi %Siciiﬁpme{h% (a) reacting a turneric oil with a reducing

reagent to produce a crude product wherein the nolar ratio of the reducing
reagens? oTheheonipufirafan@idneiod cigB1e20 bhgharkiadeutidBlly acceptabld it theRbAt i Ng a
conposi tion cpnprising at |east 80% 85% 90% or 95% by wei ght of a
conmpouMd@etsin B Btar maceut i cal |y acceptabl e salt thereof, wherein: the
conpound has an anal yti cal nmass spectrum peak of [MH+] at about 221.1. 38.

The coppoundo@hodldelBeR4 fRfmPhar maceuti cal Iy acceptable salt thereof
wherein the 11-1 NWR (0500 MHz, CDC13) spectrum of the conpound conprises

t he peaks at about the followi ng chem cal shifts: 8 6.18, 5.70, 5.56, 5.17,

4.24, 2.32, 2mehyl-@(@actiglcyslohtx®b S-dier§heft-26p-410158, 1.42, and 1. 27.
N-isobutyl-2-methyl-6-p-tolylhept-2-en-4-amine;
N-isobutyl-2-methyl-6-(4-methylcyclohexa-1,5-dienyl)hept-2-en-4-amine,
(65)-2-methyl-6-(4-methylcyclohexa-1,5-dienyl)hept-2-en-4-ol;
(65)-N-isobutyl-2-methyl-6-p-tolylhept-2-en-4-amine; and
(65)-N-isobutyl-2-methyl-6-(4-methylcyclohexa-1,5-dienyl)hept-2-en-4-amine,

or pharmaceutically acceptable salt thereof.
27. The compound of claim 26 or pharmaceutically acceptable salt thereof, wherein the
compound or pharmaceutically acceptable salt thereof has a purity of greater than 80%, 90%,

95%, or 99% by weight.

28. A compound or pharmaceutically acceptable salt thereof formed by a process

comprising:

(a) reacting a turmeric oil with 4-isobutylamine under reactive amination condition to
produce a crude product, wherein the ratio of the ginger oil to 4-isobutylamine about 3.4 :1

by weight; and

(b) isolating a composition comprising at least 80%, 85%, 90%, or 95% by weight of

a compound or a pharmaceutically acceptable salt thereof,
wherein:
the compound has an analytical mass spectrum peak of [M+H"] at about 274.3.

29. The compound of claim 28 or pharmaceutically acceptable salt thereof wherein the 'H

NMR (500 MHz, CDCl3) spectrum of the compound comprises the peaks at about the
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39. The conpound of claim 37 or pharnmaceutically acceptable salt thereof
wherein the 13C NWR (125 MHz, CDCl3) spectrum of the conpound conpri ses
peaks at wbaotvaimssof ol | om ng chem cal shifts: 8144.1, 136TQS2018444136 129. 6,
128.3, 125.3, 66.9, 46.2, 41.2, 39.6, 37.1, 25.8, 24.5, 23.0, and 18.1. 40.
A phar faloeing ebgmicalniiols:1d 64 1co0Pr §28.n8 73 L8MpdOhR.34, 28), bA2 bF2.cl. 3l ns

1-39 o h t y acceptable salt thereof, and a pharmaceutically
acceptggﬁeﬁggffﬁgrhggfb A nmethod of inhibiting, treating, and/or abatenent

of cognitive decline and/or Al zheiner's disease in a patient conprising
adm ni 36.r aﬂ?}iertg)rﬂpmuhdhef phim @8tor phamhdvyliti &1g- acce\fﬁble salt thereof wherein the >C

2011/ 014 CT 20 044136 t ol yl hept - 2- en 4- 09

(6S) - 211‘1%&?%5% &‘%Z hseryn of the egmpayp éomeﬁmb% atcabopt thg feloswiag) e
salt t I'sh Q @y@@ @ n a ically
accept gqgelrngeésas ?{St ﬁelr gg? 42. EI)'j;lse 2%??03208? %2{ 5@40}4\%§eg6eﬁn35t32?2n€t (L)% of

i nhi bi 21.8920.7,raedtl8rg, and/ or abatenent of cognitive decline and/or

Al zhei nmer' s di sease conprises inhibiting, treating, or abatenenp of one or

nor e syrpt ns ofl%>gn|t|%e degé n sele onS|st|ng of
reror v ok i bl Bh. PR vt el i, Jrinfles proets

di sori edth ﬁg@, and Ioss of | anguage Skl||S 43. The nethod of claimi4l
wherein the nethod of inhibiting, treating, and/or abatenent of cognitive
decline and/or Al zhei mer's di sease conpri ses one or_ nore of: (1)

r est or at i on(@feacHpg atwmerisstlewith 4tisehntylamiedindey ﬁe¥CtIWWP@tiW0nﬂﬁ@att9 ng,

and/ or pegaseey%mde g{m@nl%v rv%feﬁ ficd &nggdglthe@g{ﬁgﬂ; 81? hé lyisdRiBh e "Bouf .83 1 NO.

and/ or” abat enent erieral anyl ol
by weight; and

(b) isolating a composition comprising at least 80%, 85%, 90%, or 95% by weight of
a compound or a pharmaceutically acceptable salt thereof,
wherein:

the compound has an analytical mass spectrum peak of [M+H'] at about 276.3.

32. The compound of claim 31 or pharmaceutically acceptable salt thereof wherein the 'H
NMR (500 MHz, CDCl3) spectrum of the compound comprises the peaks at about the
following chemical shifts: § 5.77, 5.65, 5.45, 5.23, 3.96, 2.94, 2.93, 2.51, 2.31, 2.30, 2.05,
1.92,1.72,1.71,1.58, 1.29, 1.27, 0.92..

33. The compound of claim 31 or pharmaceutically acceptable salt thereof wherein the *C
NMR (125 MHz, CDCIs) spectrum of the compound comprises peaks at about the following
chemical shifts: & 144.5, 135.4, 131.0, 127.9, 126.7, 120.8, 66.7, 49.3, 46.4, 35.1, 32.5, 25.8,
21.8,21.79,20.7, and 18.4.

34. A compound or pharmaceutically acceptable salt thereof formed by a process

comprising:

(a) reacting a turmeric oil with a reducing reagent to produce a crude product wherein
the molar ratio of the reducing reagent to the turmeric oil is greater than 1:1; and
(b) isolating a composition comprising at least 80%, 85%, 90%, or 95% by weight of

a compound or a pharmaceutically acceptable salt thereof,
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(iv) inhibiting, treating, and/or abatenent of one or nore of anyloid
production, anyloid assenbly, anyloid aggregation, anyloid oligoner

bi ndi ng, woadoamikssnd deposition; and/or (v) i nhi lpcriusgoioionsaé i ng,
and/ or abatenent of the activity/effect of one or nore of Abeta oligoners
on a neuron“derein: 44. The method of claim 41l wherein the method of
inhibiting, treating, and/or abatenent of cognitive decline and/or

Al zhei ner' sthgiwewound bagan aelyticalhhdss tspexgrunt pesdtaf fiyl+HEhdl douadEt2ment of one
or nore of anyloid production, anyloid assenbly, the activity/effect of one
or nor 85.0f Thabengpoahd gdrtaim Bnoraphremacnticalyl accaparbloisdlt Aggeahdrein, than! oi d

bi ndi n n oi d, deposition. 45 The nethod of claim4l wherein the

et hod BIR; (395 H%Hzn&[)&p)eam%@{n ghdho FOQB%'f“éﬂéWPP%?eSc’B@ rceky @t @bewti he

and/ or i . Lsea o] i i phikbist b RE, Aol i Ng- / abat ement
of oneﬂg$%ﬁ%%e of ?%g§§b§?dﬁt3?2T$g§ﬁ%§?b%%étg§lﬁg?zggfﬂg%éﬁgqo I'goners on

a neuron cell, anyloid aggregation, anyloid binding, and anyl oid
deposi 86.orl he4®mpaune bh oldim 34i artphbinbdcegtical ly eatdpnable saitihercofbateriietie 'O

i i ST AR MR, R Larcue o B otoang oy sGriBatt Scibanniie foRomge

phar megeutit Aahlng: 8q9eRt a4 & £3l6 1559 e84 3 1?]%@(192%?7]1{ Q%fl%%’%.k{%‘?&%%“%

47. The nethod of clalim46 wheréin the net nhi bitThg, tredting,
and/ or ambi}.enent of cognitive decline and/or Al zhei nmer's di sease conpri ses
inhibiting, treating, or abatenent of one or nore synptons of cognitive

decling,selected fromthe grou onsi sti ng of nor 0ss, gconfusion,
inpairgé f%dﬁﬁ@ﬁPPdpg?égﬁgﬁ?Fyggﬁ%hG@?P“ﬁ%%6?FgﬁF5P'oh?mﬁﬂdeo%smB?a“
| anguagsingridind:s. 48. The method of claim 46 wherein the method of
inhibiting, treating, and/or abatenent of cognitive decline and/or

Al zhei mer' s di sease conprises one or nore of: (i) restoration of |ong
t er m pot ent {3afgashng asgmsric Oiliyith aFdyrinEAeagent warpdise azaradeoprodieitvdieesin of

neur Odﬁ.‘g gﬁn&g{nglfagg Bf thd ri'gc{l%}n (Ijej:lé.e)nt {o”tﬂé HIrHeﬂg oili§ El%&tiepgl’an ei”l‘i” ald abat ement  of

gener a OSI'S; an
(b) isolating a composition comprising at least 80%, 85%, 90%, or 95% by weight of

a compound or a pharmaceutically acceptable salt thereof,
wherein:
the compound has an analytical mass spectrum peak of [M+H'] at about 221.1.

38. The compound of claim 37 or pharmaceutically acceptable salt thereof wherein the 'H
NMR (500 MHz, CDCl3) spectrum of the compound comprises the peaks at about the
following chemical shifts:  6.18, 5.70, 5.56, 5.17, 4.24, 2.32, 2.80, 2.29, 2.15, 1.95, 1.68,
1.75,1.58, 1.42, and 1.27.

39. The compound of claim 37 or pharmaceutically acceptable salt thereof wherein the '*C
NMR (125 MHz, CDCl;) spectrum of the compound comprises peaks at about the following
chemical shifts: §144.1, 135.0, 134.1, 129.6, 128.3, 125.3, 66.9, 46.2, 41.2, 39.6, 37.1, 25.8,
24.5,23.0, and 18.1.

40. A pharmaceutical composition comprising a compound of any one of claims 1-39 or

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

41. A method of inhibiting, treating, and/or abatement of cognitive decline and/or

Alzheimer’s disease in a patient comprising administrating to the patient 2-methyl-6-p-
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(iv) inhibiting, treating, and/or abatenment of one or nore of anyloid
production, anyloid assenbly, anyloid aggregation, anyloid oligomer
bi ndi ng, woadoamikssnd deposition; and/or (v) i nhi bipCrrusomneass ng,

and/ or t enent  of activity/effect of one or nore of Abeta oligoners
on a n ?@ﬁpt' ’PIP'.4'014&}?‘?%6%&'%'Hdoli’#he@F'gT%‘hel=\%élr@%ﬁmﬁ??é‘tlﬁ%lbhw%‘? le

i nhi bi tj tg | " ) | 1.3 ] i

A Zhel S e R e e 17 Phalaic P s ARHBle oo one

or nor ghegdofanyl oi d production, anyloid assenbly, the activity/effect of _one
or nore of Abeta oligoners on a neuron cell, anyloid aggregation, anyloid

et hod Bt Bt sge 4P L pikE R dnef o8 s FRRReS srB A Ry dbapee el

and/ or céinilie deeling afld/oe AStheGHETY dis@Se icbbRkdsi iHHibithfg?&teétﬂ%B oRBEYt&heRAL ement
of one or nore of the activity/effect of one or nore of eta oligonmers on

a neur 8% eemore ayppiems AffgeaiiveidsplineasplectiddrpmnéE egouraeansistipg of anemory

deposi IdsQ,QronﬁJsion, impaired judgment, personality changes, disorientation, and loss of language

skills.

43. The method of claim 41 wherein the method of inhibiting, treating, and/or abatement of

cognitive decline and/or Alzheimer’s disease comprises one or more of:

(1) restoration of long term potentiation; and/or
(11) inhibiting, treating, and/or abatement of neurodegeneration; and/or
(iii) inhibiting, treating, and/or abatement of general amyloidosis; and/or

(iv) inhibiting, treating, and/or abatement of one or more of amyloid production,
amyloid assembly, amyloid aggregation, amyloid oligomer binding, and amyloid deposition;

and/or

(v) inhibiting, treating, and/or abatement of the activity/effect of one or more of

Abeta oligomers on a neuron cell.

44. The method of claim 41 wherein the method of inhibiting, treating, and/or abatement of
cognitive decline and/or Alzheimer’s disease comprises inhibiting, treating, and/or abatement
of one or more of amyloid production, amyloid assembly, the activity/effect of one or more
of Abeta oligomers on a neuron cell, amyloid aggregation, amyloid binding, and amyloid

deposition.

45. The method of claim 41 wherein the method of inhibiting, treating, and/or abatement of
cognitive decline and/or Alzheimer’s disease comprises inhibiting, treating, and/or abatement
of one or more of the activity/effect of one or more of Abeta oligomers on a neuron cell,

amyloid aggregation, amyloid binding, and amyloid deposition.

46. A method of inhibiting, treating, and/or abatement of cognitive decline and/or
Alzheimer’s disease in a patient comprising administrating to the patient a compound of any

one of claims 1-39 or a pharmaceutically acceptable salt thereof.
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47. The method of claim 46 wherein the method of inhibiting, treating, and/or abatement of
cognitive decline and/or Alzheimer’s disease comprises inhibiting, treating, or abatement of
one or more symptoms of cognitive decline selected from the group consisting of memory
loss, confusion, impaired judgment, personality changes, disorientation, and loss of language

skills.

48. The method of claim 46 wherein the method of inhibiting, treating, and/or abatement of

cognitive decline and/or Alzheimer’s disease comprises one or more of:

(i) restoration of long term potentiation; and/or
(ii) inhibiting, treating, and/or abatement of neurodegeneration; and/or
(ii1) inhibiting, treating, and/or abatement of general amyloidosis; and/or

(iv) inhibiting, treating, and/or abatement of one or more of amyloid production,
amyloid assembly, amyloid aggregation, amyloid oligomer binding, and amyloid deposition;

and/or

(v) inhibiting, treating, and/or abatement of the activity/effect of one or more of

Abeta oligomers on a neuron cell.

49. The method of claim 46 wherein the method of inhibiting, treating, and/or abatement of
cognitive decline and/or Alzheimer’s disease comprises inhibiting, treating, and/or abatement
of one or more of amyloid production, amyloid assembly, the activity/effect of one or more
of Abeta oligomers on a neuron cell, amyloid aggregation, amyloid binding, and amyloid

deposition.

50. The method of claim 46 wherein the method of inhibiting, treating, and/or abatement of
cognitive decline and/or Alzheimer’s disease comprises inhibiting, treating, and/or abatement
of one or more of the activity/effect of one or more of Abeta oligomers on a neuron cell,

amyloid aggregation, amyloid binding, and amyloid deposition.
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