| NHI BI TORS OF COGNI TI VE DECLI NE This application clainms benefit of priority
to US provisional patent application serial no. 61/167,984 filed on Apri

09, 2009,wDS0priuasissi onal patent application serial no. @Cr3G2016630180 1 ed on
February 26, 2010, and US provisional patent application serial no.

61/ 309,091 filed on March O 1 , 2010, each of which is hereby incorporated
by reference inits entirety. SUMARY The present invention provides, inter
alia, conpounds of Formula I, |1, ororl pharmaceutically acceptable salts,
wherein constituent nmenbers are provided bel ow. The present invention
further provides pharnmaceutical conpositions conprising a conmpound of
Formula I, 1I, or I, orINthBITORSOR COGNIIVEOEIND| € salt thereof, and at

| east one pharmaceutically acceptable carrier. The present invention
further provides nethods of inhibiting, treating, and/or abating cognitive
decline and/or Al zheiner's disease wth a conmpound of Forrmula I, I, or

11, or phar mRGeuldiedloh ViaARosmbRRl ?n&ﬁ&lﬂb L@prBﬁ&oﬁﬁHﬁent%?ho@ﬁ&ﬁ@e%l i nventi on

furt her prOV|d hods i nhi b treatin enent of cognitive
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brai n suehtirety. neuron cells), the activity/effect of Abeta oligoners on
neurons, and anyl oid deposition (on cells in the brain such as neuron
cells) wwth a conpound of Fornmula I, Il, or Ill, or pharmaceutically
accept abPYMMARY of t he same. The present invention further provides

conpgynds of iy frudcht inver{tlbm pR)R/ldlaé linterdlia RIDHOBER SR Y FSI‘?AullaYI RGr@ptabl e salts

thereof, for use In therapy. The present Invention further provides use of
t he conpounds of Formula I, Il, or |11, oerharnaceutlcaIIy accept abl e
salts thereof, for the nanufacture/prepara ion of a nedicanment for use in
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In sonme enbodi nents, nmethods for preparation of conpounds useful for
inhibiting,treating, or abatenent of cognitive decline are provided. In a
met hod cawbed10/aBessi cal conditioni ng”, certain conmpound®Cofuskéie/opriesent
invention are derived fromnaturally occurring conpounds, such as those
found in nmedicinal plants, |ike ginger. The chem cal conditioning process
described herein is applicable to a large variety of biological extracts
and may be used to create conpound arrays for screening for potential new
drug candi dates. Further, in general, conmpounds derived by the chem cal
condi tioning process are chepscally stabl e and structurally diverse, and
good candi dates for use in drfug screenings for pharmaceutical activity. In
sonme enbodi nents, co unds derivedefrom ginger oil are provided. According
to sonme embodiments of mRagi+ron, conpounds derived from ginger oil by
t he chem cal conditioning S descrlo;o herein are provided. In another
enbodi nent, the invention d of preparing an array of

chemi cal conpounds frar rodi
present invention inhibit,

treat (parlially i nhi bit) binding of
the anyl oid (including Abeta Ilgo |rs) to s (such as neurons in the
brain) and are useful for th@ i nhi bi NN t, and abat enent of
cognitive decline and/or Al zhei nergis—d| sease. I n sone enbodi nents, the
conpounds of present invention inhibit or abate one or nore of
anyl oi d aggregation, amyloid bifdi W oi d deposition. In sone
enbodi nents, the conpounds of presé bntion inhibit, treat, or abate
anyl oi d aggregation. In sonme enbodi t he conpounds of present
invention inhibit, treat, or abatg ay bi ndi ng. I n sone enbodi nents,

t he conpounds of present inventRdn inhfbit, R¥eat, or abate amyloid
deposition. In sone enbodi nents, the clonpounds of present invention
inhibit, treat, or abate the activity/Rffect of Abeta oligoners on neurons.
In some enbodi ments, the conmpounds shqw activity in a beta-secretase assay
and are potentially useful for th nhi bi ti on, eat nent , d abat enent of
cogni tive' @r@em?%gt'éﬂma%egﬁeheﬁavs ﬁafeg‘é&&%“t“qnhm%‘ rSé‘r‘ﬁaW&Y'ﬂ%ﬂ?eéo"‘f he
derivative of Tigd prgeant mvdammﬂmhemmﬂdmcbharmamuuticbl@ﬂpaﬁdodssnlnatlﬁnb dorm (for
exarrp% écbuna onf'& gl}é| I 8gflle§|1h%r rr%g ﬂt|c8a ?a(é:%a(gf)le%gl%hel%%fj/oangg I%as?r 99% by

wei ght) &s¢iih

one pharmaceutlcally acceptable carrier.

The present invention further provides methods of inhibiting, treating, and/or abating
cognitive decline and/or Alzheimer’s disease with a compound of Formula I, Il, or lll, or
pharmaceutically acceptable salt of the same.

10 The present invention further provides methods of inhibiting, treating, or abatement of
cognitive decline with a compound of Formula 1, I, or Ill, or pharmaceutically acceptable salt
of the same.

The present invention further provides methods of inhibiting, treating, or abatement of
one or more of amyloid production, amyloid assembly, amyloid aggregation, amyloid binding

15  (to cells in the brain such as neuron cells), the activity/effect of Abeta oligomers on neurons,
and amyloid deposition (on cells in the brain such as neuron cells) with a compound of
Formula I, I, or lll, or pharmaceutically acceptable salt of the same.

The present invention further provides compounds of Formula I, Il, or lll, or
pharmaceutically acceptable salts thereof, for use in therapy.

20 The present invention further provides use of the compounds of Formula I, Il, or I, or
pharmaceutically acceptable salts thereof, for the manufacture/preparation of a medicament
for use in therapy.

In some embodiments, methods for preparation of compounds useful for inhibiting,



treat one or nore synptons of cognitive decline and/or Al zheiner's di sease
such as nenory | oss, confusion, inpaired judgnent, personality changes,

di sori entwoi2or/11805d | oss of | anguage skills. Further, tReTaS@OOsT30 and

met hods descri bed herein may be useful in inhibiting, treating, and/or
abating cognitive decline and/or Al zheiner's disease by restoring long term
potentiation, and/or inhibiting, treating, or abatenent of one or both of
neur odegenerati on and general anyl oiddsis, nore specifically, by

inhibiting, treating, or abatenent of one or nore of anyloid production,

anyl oi d asapgt rﬁba@ﬁ%h@f@o%@@%hb@% pramé&ilﬁialﬁiéﬂﬁidréﬂneoaaﬁ’en%@a{ loi d
deposi tion. CR| PTI ON OF sho results of an MIT assay
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i solated from AD atlents nitive decline, such as
nemory | 8595"“6’6‘&%‘1"3(1%?95‘?13”(1 ?%W&iufaé'éﬂ djVﬁréﬁr?é‘Htgoo‘ﬂ)%ﬁméj&%‘ f@fylse H‘dﬁ@%s
di solr i ensabéomys f6ﬂ1ﬂ1ahﬂ@%ul@j‘al écmmgua:g@orﬁé(emajmmu rcSmpdSUrﬂHdbrlv@fi frofme .
popul ation as n_varyin st severe an
PP aver <« ShpE s aaRd Ao figH Bnd RHb oS afie Bl 8 Bl T oh o
pr eséfit dem/ealfmm;mngeaolaby thqh@erwga’rpomﬂmnmb POBgSH desv@edélctalrrmearMIdAdzhel mer's
di sease g ﬁoﬁﬁé?HﬂB&d.%QntSﬁmmﬁvBﬁtBﬂ‘er vﬁ}%ﬁﬁ@ﬁdd‘w oRfoa Anodr% é}ﬁe'r}ﬁ jand
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neurofibrillary tan ought to contr ute egradati on
of the né@fﬁ@ﬁﬂ%‘d%H@F\Qé‘geré?"F s) in the brain and the subsequent onset of

synpt ons.  AnyinGoheignbadigRARY @Ak cbBPpEUNtObf fregineintertibRBRBNttReat, BRbbdidie body
P om anol e P il 8 g Te b bt ofafL By ReRCT ke o heal {hy
brai n5 betaessiy ltfe whaipy atdedre udate doreird ishibitien, reatkent, dathabatement 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
20  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
25 and Alzheimer’s disease. In some embodiments the derivative of ginger 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
30 language skills. Further, the compounds and methods described herein may be useful in
inhibiting, treating, and/or abating cognitive decline and/or Alzheimer’s disease by restoring
long term potentiation, and/or inhibiting, treating, or abatement of one or both of
neurodegeneration and general amyloidosis, more specifically, by inhibiting, treating, or
abatement of one or more of amyloid production, amyloid assembly, amyloid aggregation,
35  amyloid binding, and amyloid deposition.



and elimnated. In individuals with Al zheinmer's di sease and ot her forns of
cognitive decline, the fragnents accunul ate to form hard, insoluble

pl aques. Wounwfilkess!l | ary tangl es are insoluble tw sted PCharssomwiaiizar e
found inside of the brain's cells. The protein contained in neurofibrillary
tangles, i.e., the tau protein, forns a mcrotubule, which helps transport
nutrients and ot her inportant substances fromone part of the nerve cell to
another. In Alzheinmer's disease the tau protein is abnormal and the

m crotubul e structures col | apse. Beta-secretase is the enzynme in the human

brai n r eppeeRiPhONIOr DRARINGSduUCt i on of Beta-anyl oid, the pathogenic
subst ance responsi ble for the fyﬁati on of brain glcii ues aqd tangl es in the
Bap M i s

Al zhei ner' s di'9¥gdelons Hsy'ts PSR 1 eiesenge FRTEOT BRERSESSEY | oi d

ol i goner sroductAbeamgoidipregorser @pter € al so beli eved to be responsible for early
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the producti opgek shaRsESMBAThdBARLRD infiBlilg M6 HeRIAIEEEEREISRNa and to
potentially treat mld nitive inpairnment and nore serious forns of

cog|
cogni ti v@rqcﬁﬁéijFP@H?té’lﬁérﬁy'g@ PHICHISE] BfRes di sease. The gingerols are a series
of natural snBlrermhews Composal Baedcfxiombighgtye menmbran@ithadicking tffazitsndl e, and

are classified accordin o their.al kyl chain |ength e.g., [6]-gingerol,
[8]- gi ng\«l??tSIa.SS %ﬁase'lsf?)'?%di@@ %8‘%&?”&30 be relatively unstable under both
cheml@al and bi ol ogi cal conditions, form ng inactive substances. For

exanpl e, ol 285 BesaAipgioNg ar bonyl function of the gingerols is vul nerable
to oxidation or de%gr amn to forminactive products, and the gingerols

are parti cul aPPYiP SREINE FUER BT BCHReRSatI BN BRI GEINEI B RFERCAIBNS, such
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L ony hoeo”s BESR AESRIA o UHERRYS aSaEme AGSREE B NoptPere | <
conpound&etfpratation ef anaygiqiplaguestand neyrefiarfen tangled, ihel pdipuglgfio eymiuig ve
decline e AbgB@iHARbf the HbHBRS@ervBYelERIRSISramUMB tRSsubBéuBhidnBg Ny ! oi d
(el udi ag et AR oA E bSder A S & 1ATHes thet tha Bods iduced Shihaly.! 90T S)
20  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
25  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.
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
30  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
in the pre-Alzheimer’s diseased brain. Inhibition of beta-secretase would be expected to
lessen beta-amyloid burden in the brain and thus slow cognitive decline, block the formation
of amyloid oligomers, the production of plagues and tangles, halt neurodegeneration, and to
35  potentially treat mild cognitive impairment and more serious forms of cognitive impairment



aggregation, and/or anyloid (including Abeta oligoners) deposition (i.e.,

pl agi ng), inhibiting neuorodegeneration, and/or restoring long term

pot ent i atworzp10amsysér i nhi biting the activity/effect of ARogts2abiogmaers on
neurons. There is also a need for inhibitors of cognitive decline that are
chemcally and biologically stable. Plants have attracted relatively little
attention as potentially valuable resources for drug discovery in the area
of cognitive decline and Al zheinmer's di sease. The use of plant extracts to
produce unnatural derivatives of conmpounds of medicinal interest is not
general|gu@$é¥huﬁﬁﬁQ@Qk@ng, there is also a need for a nmethod of producing

conmpounds  of Ci n i nt er est fro nt extracts and extr s, from ot her
o gt cal  solReCuagendh atsk g% praiato s Bl Mot B8 20 q"@%%mp@é and
i denti fyocf/omplemﬂ&reielassmed ateondingpioaimdir bt creedrt Isndth atg., 8] @ingsel,(8]- i n t he

treatmen m85‘rgl %Qﬁéet? QFe kﬂgwﬁ%g&' r%'a}‘\?elﬁﬁ%tdbl be |qoo'ﬁl &Qﬁhé?‘r‘é dﬁb.&\bgﬁ&gs The

conpounds, i ons, here are direc t owar d
t hese5 neé@@lt@n@, f@rtrwam@tvm@submbmﬁ menexantde, thedoeta- @@éqwcarmmhfvh@nn pf ovi des,

inter al ki gifRFRONREReble FP6 BN br déh &étlmaﬁdm%%&n‘/ec@rb&%tsaﬁﬁ&ﬂ%abI e salts
t hereof wherein: RL is selected from (Al A2 R3, R4,

) A2) ),
R5, and REIgPIS aé%%“"‘i'%'éﬁ@ﬁ%‘ﬁé%’i?ﬂd)}mh ?t@@tuéeerfa}"@fﬁ qqné@_q? @Ch@‘aéPde‘xy G-6
hal oal ko, purasubstabdd is MBIt GSlstére adriotg, pefiddH Atadramblkydimpl€dral desie) aaeky! ,

iy GhoBlomediitariion AR Bobaip it 1ol Sl brfropbgorte
OC( OlNRc ReymabiRe Ry ppEIRoES )aRsact NRa (heO)chRaicalRd S{opRRb st Bs @jseNReIR, S( O) Rb,
S(O 2R, b? %er?z(u@p?&&?&]%,nﬁzYén%uwosQ% ﬁc&:r aqu, trféie ggh@r#&?éemé? <9JverC3 7

(C::)llcgog: twh'b't@rﬁ oscqgalt%%mwpe 2 'Wtwu@y@p@apwp‘ okae usgiul t*%%f%i¥r&¢ﬂ€yl ! &1 Ha
hal oal kyhnd @atément ofooghiied dadine &b AlzHefmdtts diskade, Bl lﬂékhod@éucﬁ Radmadngy! , or
Q-7 CyCla%?llmdy(!néluding Abeta oligomers) production, amyloid (including Abeta oligomers)
15  aggregation, and/or amyloid (including Abeta oligomers) deposition (i.e., 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.
Plants have attracted relatively little attention as potentially valuable resources for
20  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
25  the treatment and abatement of cognitive decline and Alzheimer’s disease.
The compounds, compositions, and methods described herein are directed toward
these needs and other ends.

Embodiments of the present invention provides, inter alia, compounds of Formula I:

R3

R* R2

R® R'

R6



Rl12 , RI3 , R14 , R15 , and R16 are each, independently, selected fromH
OH, Cl1-6 al koxy, Cl-6 hal oal koxy, halo, CN, NO2, Cl-6 al kyl, Cl-6
hal oal kylwoQ@8to7180561 oal kyl , NH2, NH(Cl-4 al kyl), NH( C3- PCeyusk@alooaB) , N(Ci
4 alkyl) 2, NHC(O (Cv 4 alkyl), SH, S(CG -8 alkyl), CCOOCRa 1, C(CORb 1,
C(ONRc 1Rd 1 , OCC(OR' 1, OC(ONRc 1Rd 1 , NRc 1Rd 1 , NRc 1C(ORb 1 , NRc
1C(OORa 1, NRc 1S(O2Rb 1, NRc 1S(O2NRc 1Rd 1, S(ORb 1, S(O2Rb 1 ,
and S(O 2NRc 1Rd 1 ; each Ra is indepeéndently selected fromH Cl 6 al kyl,
Cl-6 hal oal kyl, aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl,
het erocycl oal kyl al kyl, C2.6 al kenyl, G2.6 al kynyl, aryl, cycloalkyl,
het eroaryl and heterocycl oal ky] , wherein each of the Cl-6 al kyl, Cl-6
nal oal iy P PEGRGAIIAY Sokep BB A PRSI VMR oal kyl al Kyl
het er ocycl oal Rykablkeytkd fr&a.(61)ankiéemy)l , C2. 6 al kynyl aryl cycl oal kyl
heteroaryl and heterocycloalkyl is optionally substituted with 1, 2, 3, 4,
or 5substituents independently selected fromOH Cjy amino, halo, G-6
al kyl, C -6 hal oalo‘gyl, Koxy, d -6 hal oal kox yl, aryl al kyl,
heteroaryl, het er cycl oal kyl a kyI; each Rb is
i ndependently selected,fromH, Cl1 alkyl, aryl al kyl ,
het eroaryl al kyl , cycl oa] kyLHkkyl, heterocycl® 22 6 al kenyl, C2.6
al kynyl, aryl, cycloalky¥” het@&°oaryl, heterocychda ryl al kyl ,
het er oaryl al kyl , cyéT yl al kyl and heteroBVCImaIkyIaIkyI mhereln each of
the G -6 al kyl, Ge6 halkal kyI riaryl al ky %

6 al kynyl , aryl,

cycl oal kyl al kyl, he
cycl oal kyl , heteroar trocycloalkyl, , heteroarylalkyl
cycl oal kyl al kyl and cl oal kyl al kyl is optlo ally substituted mnth 1,
2, 3, 4, or 5 subsg ' endent |y %5 fr~am OH anino, halo,
I G 76 al koxy, Rd -6 h;IoaIkﬁky aryl, arylal kyl,

G-6 alkyl, G- 6Fha|oa|k
het eroaryl, heteroaryl al yI cycl oal kyl and het rocycl oal kyl ; Rc and Rd are

i ndependent |y sel ected fR0m H, G -6aed kyl, G - 6RHal oal kyl , aryl al kyl ,
hetergaryl al kyl, cycl oal kyl giyl , heterocyclo A&Ylalkyl C2 6 al kenyl, C2.6
al kynyl , aryl hgterogryl oal k aryl al kyl

cl oaI k het eroc$/t

het er oaryl al kffl ’CF){/CBOéPQﬁ Q%I&?‘Ph’é pﬁ’éteépy()é?/% %‘rWI%p"k"lpr%fB‘Ve@ﬁ each of
the G -6 halbklyd)x,y, IGle, ENY &l AL k\dlky!, 8r yhaddil, Cs h@ﬁcbﬁamgﬂl’uﬂ-lgll\ky@m alkyl),

et or oar eGSR N EAEIRIERA 1o 57 Bl R, hcﬁétéﬂ tttfttkw o
cycl oal k@I@ING/R®, @@cﬂorfﬁt @E EVNBIRIANRIA aNRA( omé’ NR°C(O)OR®?, NR°S(O
10 NR°S(0).NR°RY S(O)R", S(0),R", and S(O),NR°R¢;
R’ is H, Cy alkyl, Ci. haloalkyl, or C;cycloalkyl;
R®is C, alkyl, C1 haloalkyl, or Cs;cycloalkyl;
R%is H, C1, alkyl, C; haloalkyl, or Cs, cycloalkyl;
R'is H, Ci. alkyl, Cy haloalkyl, or Cs.;cycloalkyl;
15 R is H, Cy. alkyl, C1 haloalkyl, or Cs.; cycloalkyl;
R'2, R'™, R R'™, and R'® are each, independently, selected from H, OH, C, alkoxy,
Ci-s haloalkoxy, halo, CN, NO,, C, alkyl, Ci.¢ haloalkyl, Cs.; cycloalkyl, NH,;, NH(C ., alkyl),
NH(Cs. cycloalkyl), N(C1- alkyl),, NHC(O)(C ., alkyl), SH, S(Ci alkyl), C(O)OR*', C(O)R"",
C(O)NR“'R*, OC(O)R®', OC(O)NR®'R™, NR“'R", NR*'C(O)R®', NR*'C(O)OR*,
20  NR®'S(0),R"', NR®'S(O),NR°'R", S(O)R®", S(0O),R®*', and S(O),NR*'R?";
each R® is independently selected from H, C, alkyl, C1.¢ haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..¢ alkenyl, C,¢ alkynyl, aryl,
cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of the C; alkyl, C¢ haloalkyl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C.¢ alkenyl, C..s alkynyl, aryl,
25  cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted with 1, 2,3, 4, or 5



optionally substituted with 1, 2, 3, 4, or 5 substituents independently
selected fromOH, amno, halo, C-6 alkyl, C-6 haloalkyl, G-6 alkoxy, Cl
hal oal koxwo 2aroyl1gosar yl al kyl , heteroaryl, heteroaryl al kylPCTaged10abkgd and
het erocycl oal kyl ; or Rc and Rd together with the N atomto which they are
attached forma 4-, 5-, 6- or 7-nenbered heterocycl oal kyl group that is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently
selected fromOH, am no, halo, C -6 alkyl, Cl haloal kyl, C -6 al koxy, G -6
hal oal koxy, aryl, arylal kyl, heteroaryl, heteroarylal kyl, cycloal kyl, and

het er ocy glialuis inoe eﬁﬁl s%ldc@d'fﬂ&ﬁﬁ@ﬁr@@rﬁrﬂlﬂo ﬁQIbGG G%ﬂk IfCQJﬂah?Lale e aI kyl,

G -6 hal oal kyl, ar heteroar

et or ooy BRGAL oy TIOR8 @D PR Ralcioes T sipay Al YR 809 1 ol kyl

het er oar ylbtemcgzbldsmkyer ocycl oal kyl , wherein each of the C-6 alkyl, G-6

hal oal kyl , ar I

het erocgcl oaI CI?ll FFYA 'Fd&%g%{ﬂg%ég&&f%w ‘ﬁ@y %Ié%ﬁ%(/)fl,’arg?/lc {oal kyl ,

het er dar Vﬁtemwlw @VQ#@*WHMI R?tBrOPﬂJIQﬂbwlatkmbCkg/a"ﬁmbGMQll&@w avth 1, 2, 3, 4,

glr k§| SU%%i_}dédéﬂ@ﬂhéteio'aﬂ@H%@!’é%’c%bé{ky‘f%‘rﬁeﬂﬁﬁ%fe?éé’ﬂ?l%l c%rba|l@;fﬁu€wand1al 0, O‘ 6

ot o1 bar PRSTONAGTY] 4TRPI C3E 6) Bk ky FI1.bnd PRBAH Ay Bk Uit araln, Rb 1 1 o
i ndepende;rtﬂdawysmdylerzétewfbc;fcﬂcﬁanayIailkle;2 Salladnigly Cs ¢ &lkyn6l, argl, ogdeawyl, h@térysla@I kyl ,
het er oar W al al enyl C2.6

o koo heladYaal il MeRtapttang ! ShEAGER BRuheld b andgil 7, i

het erBar phiainkM substitgbdaltik 1 ZaBk4slor asdostivieats dwigperamhikydesdcleglfromibidr ei n each of
the G -6gkky ryl
ﬁ’ladﬁ h |o%6§|k3haé R I%XIH(y ‘G)éL }q}(YZl&h 9% éi‘y C%N)h heferoaryl

cycl oal k éter oc K eny ynyl , aryl,
cycl oal k Pterqfi‘é’ﬂ%*?yb&)’%na'k @Idé}eéﬁpr alkwy | | aryI al kyl , het eroaryl al kyl |

cycl oal kyl al kgt arymF dﬂ@h@é%ﬁ@dt@%bl@&tbahkmm IC3.c QIRY] ©1Q&ia|o)élk§iluiﬂ§l'&alk§llu'[ ed with 1,
22 g e AR BISBERERLI o L S b o a6 “°arcﬁ;rkyl
het er6ar ykterdaet, eydealkyl, abteydcycloaiiof, @aﬁa{w hemmrmmrcwwkmykwq Rc 1 and Rd2
et er s SRS LT oy 6 B BN A Hhny B 1
al kynyl , cyyqalkylapicsk é?t@r@pmloalkd%vlo@t d(%}*FenWh@t eea"@/@ylcarasbh%ynoaryhﬁyqI%"wy|
het er oar yibrldeydioalsy ahyRidyk vib@ldawladN dycloalkylalkyl and heterocycloalkylalkyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
20  amino, halo, Cisalkyl, Ci¢haloalkyl, C,¢ alkoxy, C,¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl and heterocycloalkyl;
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 optionally substituted with 1, 2, 3,4, 0r 5
substituents independently selected from OH, amino, halo, Ci.s alkyl, C; haloalkyl, Ci¢
25  alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl;
each R* is independently selected from H, C, alkyl, C;. haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..¢ alkenyl, C.¢ alkynyl, aryl,
cycloalkyl, heteroaryl and heterocycloalkyl, wherein each of the C; alkyl, C¢ haloalkyl,
30  arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C.. alkenyl, C,.¢ alkynyl, aryl,
cycloalkyl, heteroaryl and heterocycloalkyl is optionally substituted with 1,2, 3,4, 0r 5
substituents independently selected from OH, CN, amino, halo, Ci¢ alkyl, C,¢ haloalkyl, C;¢
alkoxy, C.¢ haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl;



het er ocycl oal kyl al kyl , wherein each of the G -6 alkyl, C -6 hal oal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl , heterocycl oal kyl al kyl, C2.6
al kenyl , wD.2610al180s8y| , aryl, heteroaryl, cycl oal kyl, hetrerasgeioaiiiyl ,
aryl al kyl , heteroaryl al kyl, cycl oal kyl al kyl and het erocycl oal kyl al kyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently
selected fromOH, amno, halo, C-6 alkyl, C -6 haloalkyl, d -6 al koxy, d
-6 hal oal koxy, aryl, arylalkyl, heter®aryl, heteroarylal kyl, cycl oal kyl,
and heterocycloal kyl; or Rc 1 and Rd 1 together with the N atomto which
they are att a@i@fﬁd?bfi@rdﬂeaerﬂently'%elec@'d f@)Fn ﬁ CL‘E%'&'WIV @Q'G ﬁh@daﬂ{ypﬁMﬁl@ﬁ| kyl group
that is optionally substitute g ubsti tuents

i ndependdf %?ryéa@'iyg&’%%?'kfyfa%ﬂ Eﬂema)fﬁ'%y'aﬁah 26%|k%‘y%1pk§/?'kynéj' 8Yhal oal kyl, d 6
al koxy, dycidalkyahewaiodak yneteaacytloalien, \ahyaalkgy, Ihetehoatngaliog icytloalkyédiigt aar y| al kyl

g%gl)g?lnlémetero% o%@yp%g eﬁ%ae!a@( bt th?‘ﬁd A%)h scE ﬁ’hal%?l V\grarﬁallsﬂl %@8ﬁga|ky|R5 and
R6 ar @& i Gyiigedeythdl h@te@éycﬂ;@!ké@kﬂlr om ?(anyldCﬁe alkypixgryl, eyetbatkylghetaoanl, koxy. | n
SO”E e”bﬂ%FUéRgéléalkymglih R»!i»i hbt%ro%rmy?%xu&ilky(aﬁjﬂandtﬁé?é'r’oc?/ﬁloél%ﬁél’iyl gne of R12 ,

, is other t . n sone 0|ments tWOOfRZ
R3 R4, RBt'O”a'I‘YoPUhB““&?‘éWI”hEie?pén‘h@ﬁ?Isybsé'télﬁé%ﬂ@&p?’?dﬁﬁﬁ'ydﬂ'ec@d f'@”h@'ﬁoxy and d
- 6 hal oakkawyhald,iT,saRg, € unabekyl CORRIKIKE Tt ShalemoRy, Gkyl tdigalke JietadbariR?, R3, R4,
R5, and IRZ R3, R4, R5, and R6 are each,

[ ndependgtstf3 O?rylaéké(, 8@%%% ?g%ﬁ%eroaﬁoagy ’6 al koxy, d -6 hal oal koxy, halo, CN,
N2, 16 -6 al kipf' and REgaré imblepsnkigiitly se@cted bvaH)éL kalkyl, CNtdmalomH(/ICarylaukylal kyl ),

e S G

al kyl ) . | Relgtee/. shpetivibatescy ‘éi?%kybfa W@ky' [Reterqauylalig, c %{?ﬁi 3'd0H, and one of
:32, t ES Réte[)cﬁgcloaﬂi@(élkﬁﬁwhéreﬂ'éacﬁbﬂﬁe @h m:;sw Rgz thalaalk)@ ahgahua,al H@ﬂéwarylblﬂylsor’fel

ur er | eac e .re (0] n
Lo ont SRR, BeraSchaihialel craaiastl ciatomt: 8 peieroand Myl =)

R4, RS, hetdroegcloatkyCiaryRliyl, Ihebe;oacwall@i c@cldrwi&ywykajndwe(drmcyslomldlkw tsher
enobi dm%tﬁma%ﬁstﬁ&te& Q/ﬁ’h 'ieZS'S 4),for 5 substituents independently selected from OH,
amino, halo, C,salkyl, C;.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl;
or R°" and R"' together with the N atom to which they are attached form a 4-, 5-, 6- or
20  7-membered heterocycloalkyl group that is optionally substituted with 1,2, 3,4, or 5
substituents independently selected from OH, amino, halo, Ci¢ alkyl, C¢ haloalkyl, C¢
alkoxy, Ci.¢ haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl; and
mis 0,1, or 2.
25 In some embodiments, when R' is a moiety of (A1), then two of R?, R®, R*, R®, and R®
are independently selected from OH, C,¢ alkoxy, and C,.¢ haloalkoxy.
In some embodiments, when R' is a moiety of (A1), then at least one of R'?, R"®, R",
R'™, and R'® is other than H.
In some embodiments, two of R?, R®, R*, R, and R°® are independently selected from
30 OH, Ci alkoxy, and Ci¢ haloalkoxy. In some further emobidments, each of the rest of R?,
R®, R* R°® and R®is H.
In some embodiments, R?, R®, R*, R®, and R® are each, independently, selected from
H, OH, C6 alkoxy, C.s haloalkoxy, halo, CN, NO,, C,5 alkyl, C1 haloalkyl, Cs.; cycloalkyl,
NH,, NH(C 1.+ alkyl), NH(Cs.; cycloalkyl), N(C1.4 alkyl),, NHC(O)(C1.4 alkyl), SH, S(C1.6 alkyl),
35  C(O)OH, C(O)O(C.4 alkyl), C(O)(Cy.4 alkyl), and C(O)NH(C.4 alkyl).



R2, R3, R4, R5, and R6 is H ). In sone further enbodi nents, one of R2, R3,
R4, R5, and R6 is OH, and one of R2, R3, R4, R5, and R6 is nethoxy or

tri hal onevbarw/(18esssone furt her enobi dnents, each of thecCrastoo3@2) R3,
R4, R5, and R6 is H ). In still further enbodinents, one of R2, R3, R4, RS,
and R6 is OH, and one of R2, R3, R4, R5, and R6 is nethoxy (In sone further
enobi dnents, each of the rest of R2, R3, R4, R5, and R6 is H ). In sone
enbodi ments, R4 is OH and R5 is nmethéxy. In sone further enbodi nents, R4
is OH R5 is nethoxy; and R2, R3, and R6 are each H In sone enbodi nents,

R7 is Hor G rn@oﬁlbka)/r{bodlhfénﬁ%ﬂ% cffW"’tFliFeR“ mlmbﬂ,arﬂ%n'e%f hP ¢1’3 F@lﬂ5 aI kyI
I n sone enbogd

o o BnERR 5O Gy st Orf%1r6thﬁ@?m@ﬁ‘b6’6?%%&@“6@?“‘1%’”}?8{%%"“ o ihdsse
enbodi nmeot B, RRR‘ B®, bhd Rhissbne enbodi rrents R8 is Ci-6 alkyl. In sone

further enbOdfan%%te%mé)oRglﬂeﬁts%rﬁgof%{2, 1, R R* IF% a%g Fls |§<6Hrér{zied’ne%m9$unﬁ“nhs R8 i's

methyl. In sonme enb sone t'the
enbodﬁmeﬁtl@ﬁ RE 1k glkpkyor Cd-s hdoalkdxy [(In Spmeélﬁﬂﬂér@ﬁmhmtegm ®athg geskot | n some

embodi mepesz® R AP SanrR°M K. in shiheS@RtHRr 6BRGH M oRe of O RP RMROENER @ al kyl .
In some further enbqdien In stil'l further

enbodi mes angaee IE R R Fbt?{@rF%é?rﬁ‘Sﬁ‘Pﬁb‘P{tt@“a'%%hqx¥ (Igsorge gy . | n some
enbodi mermsbidiéntd, dash bk @te rédt-obRYIARYR, RF, Ang @A H.urIh bErfustid) echbosimests, R1 1 i s

H d -3 al 5 | nbadi. o th
brbod) menret! Ry P T eatdr b 8hq GRS HRNRS e Rt Smp hP&Q@fS%ﬂﬁe of RIZ |
R13 10 R14urtheRargobidnaands, RAG ofsthemeofﬁhﬁhRﬂRtanos@%eHenbom ment s, , R13 ,
R14 R15 , ﬂ%ol%%%n%&w%ﬂ@hﬂ‘* |§%@@ﬁ@ﬁe@%éfhoﬁel(eﬁ%%gurftﬂe?g?g Odlrgﬁ'htf -

glylélmc()gtl K is CNH% ?ﬂn(sﬂszyq an%ﬁﬁﬁ yandieeseaend el oal kyl), N(G -4 al kyl ) 2,
NHC(O) (G -4 mldsprle)embdlimeBlsCR” is 81 @Ik bikyl. Gh drebliureeQnidddiments, &Y Iy dr,
C(O (G Cma]l(liyl) and C(ONH(C -4 al kyl).
15 In some embodiments, R’ is Cy.; alkyl. In some further embodiments, R’ is methyl or
ethyl. In still further embodiments, R’ is methyl.
In some embodiments, R’ is H.
In some embodiments, R%is Ci alkyl. In some further embodiments, R%is Cis alkyl.
In still further embodiments, R® is methyl.
20 In some embodiments, R®is H or C,.¢ alkyl. In some further embodiments, R® is H or
C1s alkyl.
In some embodiments, R®is H.
In some embodiments, R® is C,; alkyl.
In some embodiments, R'® is H or C; alkyl. In some further embodiments, R'® is H
25  orCysalkyl. In still further embodiments, R is H. In other embodiments, R' is C,.5 alkyl.
In some embodiments, R is H or C,.¢ alkyl. In some further embodiments, R'" is H
or Ci alkyl. In still further embodiments, R'' is H. In other embodiments, R'" is C,5 alkyl.
In some embodiments, at least one of R'?, R™, R, R, and R'® is other than H.
In some embodiments, R'?, R'*, R, R, and R'® are each, independently, selected
30  from H, OH, C,, alkoxy, C,¢ haloalkoxy, halo, CN, NO,, C;¢ alkyl, C,¢ haloalkyl, Cs 7
cycloalkyl, NHa, NH(C 1.4 alkyl), NH(Cs.; cycloalkyl), N(Ci.. alkyl)s, NHC(O)(C1.s alkyl), SH,
S(C1. alkyl), C(O)OH, C(O)O(C 1 alkyl), C(O)(C1.4 alkyl), and C(O)NH(C ., alkyl).
In some embodiments, R'?, R'®*, R™ R'®, and R'® are each, independently, selected
from H, halo, CN, NO,, C; alkyl, C,¢ haloalkyl, Cs;cycloalkyl, C(O)O(C,.4 alkyl), C(O)(C14
35  alkyl), and C(O)NH(C .. alkyl).



In sonme enbodi nents, R12 , R13 , R14 , R15 , and R16 are each,

i ndependently, selected fromH, halo, CN, NO2, d -6 alkyl, d -6 hal oal kyl,
C3-7 cyclweal2kyh1186360 O(C -4 al kyl), C(0)(d- 4 al kyl), @ou/USe@pmBi1Gh - 4

al kyl).In sonme enbodi ments, at |east one of Rl12 , R13 , R4 , R15 , and R16
is selected fromhalo, CN, NO2, G -6 haloalkyl, C(OQGC -4 alkyl), C(O (G
-4 alkyl), and C(ONH(C -4 alkyl). In sone enbodi nents, at |east one of
Rl12 , RI3 , R4 , R15, and R16 is sel@cted fromhalo and d -6 hal oal kyl .
In sone further enbodinents, at |east one of Rl12 , R13 , R14 , R15, and

R16 is sel ectm@,oh@%mbbah@n@n@l |éasr&neftﬂlﬂoahl’<yh” ﬁﬁdar@aﬁhls%lebt@@frbmst is of
R12 , ments, one or

further
RL2 R, Gk, Bl s, dbe! SR o i e cRIRPRETE R 0
hal oal kyl , anlﬂ seaelembbditrizatst &tddast sneadf REL R, RR1RB'®, andIRI® is sBkbted framchaldl6 i s H.

In still t 4 58 5 6 is
sel ect ed F(y& %?awqgggﬁggﬁtﬂep%oﬁ rqe'ﬁilszataeé;ig%e %f]%tt ﬁ raé‘gﬁi r%{bd'? , R13
. R145, Ralscted ord hRo@nd € wakPa*M'é@ﬁ@e@thddierféﬁtl%Of AR, & hBIoansy R'Cig 6

hal oal kyly (1} Pet$@tiRr EHbddRENS SRS SF R &2, ﬁacﬁ“‘q{{w%{nd'ﬁl@are saé@ted fréto , and
R16 is H.) n urt her ‘embodi ne - hanaIkyI (I'n

R T TREn oA ane Rt g B Hy 5™ AR S b et o ore ) (h

still fumrthmeurerammcmhnfeanh@of iR R ﬁal15oaMR@]s éuﬁccealnloyﬂ hdid ancsone furt her
enbodlrrents 15aﬁg BlGis H). In sone

enbodi rren?lgalk gegcmgflt%er(efh'sgﬁr;’re%ur hgr & od| nts, each of of R12 , RI13
, R130, and Rb&ome eribpdimentssBiiis rmkb@rdhrmmbalkyllﬂmomsftmheoemlﬁodlmen&orre

enbodlrre 12] 513 Gh1 en 14k enbodi nent s,
s o Btan 8 ‘H‘ﬁéaﬂﬁf;ﬁgﬁfufwm ﬁ’ééﬁn*sﬁtﬁﬂa?m YRS

R15 , andaraley{lg SPJI“? furihgr eyprAgingqity, Ragn 951%8 Rrert's, Akl is &1 Cu'flg'”hal oal kyl .

In still erMéié’tﬁtBodﬁﬁ@?@lRm’ﬁé\hélo oRE Andisallyll( |m§Jnﬁxaﬂuhwér enlbBdi@htsf ekichest
enbodi nent.s 4 i In sonme enbodi ments, R15 is halo or Cl hal oal kyl

is
(I'n some ¥ uFt hBr- rh@nts each of of R12 , RI3 , Rl4 , and R16 is H.).
I n sdfre furthlersomlemwodlmehts Rﬁmalcs insdnoe turthéﬁenwodi&ieotslda@cho(mrﬂ écﬁﬁa further

enbodi r'rerla{t”sancg2 @i’g IQ mfso%%mefﬁiﬁépl’s IE{%MS Cl ?&d Ir%loﬁné esmtﬁﬁd}menlté‘I further

enbodi nent $ I s"hal o or n sone eﬁbo |rrents each
of of RIM SO”F@l%nbOdF%lQﬂtS RareIFR16 i s H).

In some embodiments, R'* is C;. haloalkyl (In some further embodiments, each of of

R, R™, R™, and R'®is H.). In some further embodiments, R'* is C, haloalkyl. In still
20  further embodiments, R' is C, haloalkyl. In yet further embodiments, R'* is CF.

In some embodiments, R' is halo or Cy haloalkyl (In some further embodiments,
each of of R, R™, R™, and R is H.). In some further embodiments, R'® is halo or C3
haloalky! (In some further embodiments, each of of R'?, R, R™ and R'® is H.). In still
further embodiments, R'® is halo or C; haloalky! (In some further embodiments, each of of

25 R'¥,R"™ R" and R"™is H.).

In some embodiments, R is halo. In some embodiments, R is Clor F. In some
embodiments, R'®is Cl. In some embodiments, R is F.

In some embodiments, R'° is Cy haloalkyl. In some further embodiments, R™ is Cy5
haloalkyl. In still further embodiments, R'® is C; haloalkyl. In yet further embodiments, R is

30 CFa.
In some embodiments, R' and R'® are each independently halo or C haloalkyl (In
some further embodiments, each of of R, R, and R'® is H.). In some further embodiments,
" and R are each independently halo or C; haloalkyl.
In some embodiments, R' and R'® are each independently halo.
35 In some embodiments, the compound of Formula | is a compound of Formula II:



In sone enbodi nents, R15 is halo. In sone enmbodinents, R1I5is O or F. In

sone enbodi nents, R15 is C. In sone enbodinents, R15 is F. In sone
enbodi mrerw®,20R158158 C1 hal oal kyl . In sonme further enbodiPe@Eniss)10@I@3és C -3
hal oal kyl . In still further enbodi nents, R15 is Cl1 haloal kyl. In yet

further enbodinents, R15 is CF3. In sone enbodi nents, R14 and R15 are each
i ndependently halo or C -3 haloalkyl (In sone further enbodi nents, each of
of Rl12 , R13 , and R16 is H ). In songlfurther enbodi nents, R14 and Rl5 are
each independently halo or C1 haloal kyl. In sone enbodi nents, R14 and R15
are each independently halo. In gonme enbodi ments, the conpound of Fornula I
is a conpound of Forrmula Il:In spnme enbodi nents, the conpound of Fornula I
or pharmaceutically accephgble sqlt thﬁgeof is a conpound of Fornula Na or
lib: Na lib. or pharnaceutitsal aeceptabl e salt thereof. In sone

enbodi nents, the conpound of Il is a compound of Formula Na. In
sone further enbodi nents, R10 1 are eac¢h, independently, selected
fromH and G -3alkyl. In ye Wt BET ~Nenbget R°R10 and RL 1 are each

i ndependent |y, selected fRom H afid methyl. InYstill further enbodi nents,
R10 and R1 1 are each H In sonme|enbodi nents df the conmpound of Formula Na
or pharmaceutically acceptable sait ther'g e of RIO and RL 1 is
selected fromH and G -3 al kyl and the ot Ds ?E\Hw In some further

enbodi nents, one of RI0O and RL 1 is Cgtal kyl. In yet further enbodi nents,
one of R10 and R1 1 is nethyl. In sgre enbadi nentgg20f the conpound of
Formul a Na or pharnaceutically accept ables LThereof, both of RI0 and Rl
1 are selected fromGC -3 alkyl. In sone il enbodi nents, both R10 and
Rl 1 are nethyl. In some enbodi nents of Jmpound of Fornmula Na or
pharmaceutical |y acceptable salt thef, ) N\R , R4 , R15 , and R16
are each, independently, selected fromH, , d 6 al koxy, d -6 hal oal koxy,
hal o, CN, N2, C -6 alkyl, G -6 haloal kyl, !1C3.7 cycloal kyl, NH2, NH(C 4

al kyl), NH(C3-7 cycloalkyl), NG -4 alkylﬁ?, NHC(O) (G -4 al kyl), SH, S(C
-8 al kyl), 1.

In some embodiments, the compound of Formula Il or pharmaceutically acceptable
5  salt thereof is a compound of Formula Ila or Ilb:

HO
HO
? CHs CHs
@)
CH RY
3 NH CHs NH
R1O
R'S R'2 R R12
R15 R13 R15 R18
R14 or R14
lla lb.

or pharmaceutically acceptable salt thereof.
In some embodiments, the compound of Formula Il is a compound of Formula lla. In
10  some further embodiments, R' and R'' are each, independently, selected from H and C.s



C(OOH C(OQd -4 alkyl), CO(C -4 alkyl), and CCONH(CG -4 alkyl). In
sone enbodi nents of the conpound of Fornula Na or pharmaceutically

accept ablwo=alw11siser eof, R12 , R13 , R14 , R15 , and Rl@Cams2@aob)130

i ndependently, selected fromH, halo, CN, NO2, d -6 alkyl, G -6 hal oal kyl,
C3-7 cycloalkyl, C(OQC -4 alkyl), C(O(C -4 alkyl), and CCONH(G -4

al kyl). In sonme enbodi nents of the conmpound of Fornula Na or
pharmaceutically acceptable salt therédf, Rl12 , RI3 , R14 , R15 , and R16
are each, independently, selected fromH, halo, CN, NO2, d -6 alkyl, d -6
hal oal thbkylaﬂdyéEﬁntﬂePéf%da%é‘?ﬂé R“’l d”hdwn@refe%ﬁ Rlep&iHRAEl 588d& frdfd B andRL3
R14 , an d@ endent | Fecte fromH, halo, CN, d
-6 al kyl meHHH 'BSt"H“Wéﬂféa‘leW‘e”tﬁ é’t‘d Fu@{%@héhbom ments, R12 , R13 , Rl4 ,
R15 , and RlGlnaome@ambdumendemembembbmd csebmunaembcﬁrrpmmm—d;ceht&bny d -6 al kyl,
and d -6 I u r Na or
phar maceu?(éae %I%|ek§é!'5th&lra&{ Zﬁb‘g‘af sal ﬁ QP m?é‘%é?c%d fEJH?H %EED ﬁgﬁ%lg L(Ii{q:qg Om-ék{% , ,
R15 , Sand. mgom@fustmr@nt@dmfan@nom@%w F&l“ts&hakyianrkmt furtherd each of the

rest i s @hbbdifents Bh3 of RR]eﬁHdﬂ RiFetn and R16 IS H I n sonme further
enbodi nents, one or two of R12 and R16 are sel ected

from hal o and"§omg eI‘TE’PG'H]eRE?IOfthéﬁBmQ%W QSF OW rlae%ftph?%“%%“tl@ﬁb’ R13 , Rl14 ,
R15 , andcd@ﬁbfbble&sachePé@fmth df 't direirR ' afecdicoret frsm @nalkaf |rF§ba13fuiRie3 R14 |,
R15 , and | e to r.om hal.o and d -6 hal oal kyl, and each of t he
rest is 8?”'3955‘6”6 i E a\fﬁg]el and R16 is H In some enbodi nents of the
conpadfind of Fhirsnmle&nmadlmenpmrh@mo@powrwadfIFyrnam:HﬁJQraﬂiBenamuttcaﬂmereof at

| t 14RL d

! T B it R S s O
-4 al kyl PH frsd@keve %ﬁ’f)‘s hgp @Méx%ﬁpo%l'ﬁ/& Co hedgaliah 7%9'0%@ st one
of R12 , NRIS..akghANK(CRISycloaRd NRE6, dikyl)s iHERORA . faim Hral sicanglk@ - 6

BﬁL?%Eé'ﬂ@@?@@@Q@%@F@@&@%{kﬁsﬁ%ﬁﬁ?@wg@SggﬁvﬁgLZ“'O? Rz R13 . R4

R15 [15and R16Inissmseimdotiewnfsrodtheltampoamichf Edrmuteallaoal dhgimackuticattyre f urt her

embod mogl s il iR ARIocpe: o1 B120 By oRldhon iREBonadi Lol Rod ect e

from hal al’kyl’. I'n sonme enbo I ment’s oun For mul a
Na or phéﬁlﬁg@l&d‘ﬂ@gcghéykyl C16haloalkyl Cas.7 cycloalkyl, C(O)O(C.4 alkyl), C(O)(C;-4 alkyl),

and C(O)NH(C_4 alkyl).
In some embodiments of the compound of Formula lla or pharmaceutically

20  acceptable salt thereof, R'?, R'™®, R™, R, and R' are each, independently, selected from H,
halo, CN, NO,, C,, alkyl, Ci haloalkyl, and Cs ;cycloalkyl. In some further embodiments,
R'?, R™, R R'™, and R'® are each, independently, selected from H, halo, CN, C, alkyl, and
Ci haloalkyl. In yet further embodiments, R'?, R™*, R'*, R, and R'® are each,
independently, selected from H, halo, C,.s alkyl, and C,.; haloalkyl.

25 In some embodiments of the compound of Formula lla or pharmaceutically
acceptable salt thereof, at least one of R'?, R™, R™, R'®, and R'® is selected from halo and
Ci. haloalkyl, and each of the rest is of R'?, R'®, R, R™, and R'®is H. In some further
embodiments, one or two of R'?, R'®, R™, R'®, and R'® are selected from halo and Ci
haloalkyl, and each of the rest is of R"2, R'®, R"™, R™, and R'® is H. In yet further

30 embodiments, one of R, R™, R R'™, and R'® is selected from halo and C, haloalkyl, and
each of the rest is of R, R'®, R'*, R', and R'"® is H.

In some embodiments of the compound of Formula lla or pharmaceutically

acceptable salt thereof, at least one of R'?, R'®, R™, R'®, and R'® is selected from halo, CN,
NO,, C1. haloalkyl, C(O)O(C1.4 alkyl), C(O)(C 1.« alkyl), and C(O)NH(C.. alkyl).



acceptable salt thereof, R14 is halo or G -6 haloalkyl. In sonme further
enbodi nents, R14 is halo or C -3 haloalkyl. In still further enbodi nents,
R14 i s hawo 20r0/1@8058al oal kyl . I n sone enbodi ments of thePcorgsouas3@Bo For mul a
Na or pharmaceutically acceptable salt thereof, Rl14 is halo (In sone
further enbodi ments, each of R12 , RI3 , R15, and R1I6 is H ). In sone
enbodi nents, R14 is O or F. In sone enbodinents, R14 is C. In sone

enbodi ments, Rl14 is F. In sonme enbodi iknts of the conpound of Fornmula Na,
R14 is Cl hal oal kyl (In sone further enbodi ments, each of R12 , R13 , R15 ,

and R16 is H .gohB e'ﬁ%'&mfe\ﬁlfstolﬂﬂfe c@ﬁﬁ’@@%d@'ﬁbﬁnulﬁ%al Badtbnbal walkylg™ I n still
further en;nodl nents, feﬁ‘é s Cl haéoal kyl. I'n yet further enbodinents, R14

is cF3. Fn-8 ioprshal andes3IBlYInd of Forrmula Na or
phar maceut i calnlsxbmm&;pulabhts of tletcoinpeureiadt Folriua llssoriphbonaseut@alye hal oal kyl and

each of R&@eﬁgb&%nhhe%]o? at le &%n?%?RbSR‘ R‘l‘l';ﬁ@%ﬂ@ﬁ%%éié&?ﬁ&%% ‘aﬂc? conpound

of Fornmnu maceu icall'y atcept abl € "'sa hal o or
Ci -6 hal 6abhaalkyl. dng@rn@furtuerteh@qodémﬁﬁmmtrteﬁst@ne@éaﬁ Bf, RLR" aR@lB‘G,Is R14 , and

R16 is Hgdiectbdir§h W8I0 aH&bhﬁ’ziloéﬁgﬁJOd' ments, R15 is halo or G -3 hal oal kKyl. In
still further enbodi nents is halo or C1 haloalkyl. In sonme enbodi nents

of the cormpoulidoBe eEBPANERtsIgh e COPRAFRE EorMuialia ¢ Phatraseuisely sal t t her eof

R15 is hab@ptabre s e remiri tis malntcs C, Ridodlg/l. Gh some Furthbnersisosen e i igent s, R15
is d. In f the conpound

b For munaS R Ty iR sk i elrbadingB 2 Fhel R nBBRk. s s o s
hal odDkyl . | n|n§0me eimpotinentserhthedompotns, of RbBnuilas!aChr-(Bainzdceaticeil . 1 n still

further %@3%99%[593%& ?neré%*%"‘ B thf% (hadorRliliHer e@ﬂo?ﬁ%nt& léraF[fl'lger@rﬁ)o(ﬁ mapg s, RLS

is CF3. In sone di ment s he conpoun For'mu

phar maced 1 I if' W@SI”&Q%& ig REQT0fIN seEna emRePime ™S 43 e'S&icW some

i ndependembbymbak R'01s FCI -3 hal oal kyl (In some further enbodi nents, each of
R12 , R13 ,

d R16 d R15
each |ndepend r‘?‘P eﬂt’Pg'm&%fséinﬁz’?’%EP@{owfe’W‘%nF 1?'\.1 ip éi’h%‘?ﬂi%l A grli

and Ri5 &mier embodlments each of R", R™® R'™ and R'®is H.). In some further embodiments, R“‘
is C1 haloalkyl. In still further embodiments, R' is C; haloalkyl. In yet further embodiments,
“is CFa.

In some embodiments of the compound of Formula lla or pharmaceutically

acceptable salt thereof, R' is halo or C haloalkyl and each of R, R, R™, and R'® is H.

20 In some embodiments of the compound of Formula lla or pharmaceutically
acceptable salt thereof, R' is halo or C,s haloalky! (In some further embodiments, each of
R, R™ R and R'®is H.). In some further embodiments, R' is halo or C,.5 haloalkyl. In
still further embodiments, R'° is halo or C; haloalkyl.

In some embodiments of the compound of Formula lla or pharmaceutically

25  acceptable salt thereof, R™ is halo. In some embodiments, R'®is Clor F. In some
embodiments, R is Cl. In some embodiments, R'®is F.

In some embodiments of the compound of Formula lla or pharmaceutically
acceptable salt thereof, R is C¢ haloalkyl. In some further embodiments, R is C;.
haloalkyl. In still further embodiments, R'® is C; haloalkyl. In yet further embodiments, R is

30 CFa.

In some embodiments of the compound of Formula lla or pharmaceutically
acceptable salt thereof, R'* and R'® are each independently halo or C, haloalkyl (In some
further embodiments, each of R'?, R'™®, and R'® is H.). In some further embodiments, R™ and
R'® are each independently halo or C; haloalkyl. In yet further embodiments, R'* and R'® are

35  each independently halo.



each independently halo.ln some enbodi nents, the conmpound of Formula Il or
pharmaceutical ly acceptable salt thereof is a conpound of Fornula Nb or
phar macewpDcald/ms@scept abl e salt thereof. I n sone enbodiPEEMISS010/03G1BE
conmpound of Forrmula Nb or pharmaceutically acceptable salt thereof, R12 ,
R13 , R14 , R15 , and R16 are each, independently, selected fromH, OH,

C -6 al koxy, d -6 hal oal koxy, halo, CN, N2, C -6 alkyl, C -6 hal oal kyl,
C3-7 cycloal kyl, NH2, NH(Cv4 al kyl), NH(C3-7 cycloal kyl), N(CG -4 alkyl)2,
NHC(O) (G -4 alkyl), SH S(CG -8 alkyl), C(OOH, COQGC -4 alkyl),

C(O) (G -4 al kioho chbdcifeNHk Bbmpdunlok P nuid INor A RE0Ry RAbSa9S L he

conpound o armaceut i cal |t thereof, R12 ,

CoPOund ol b Be s PR R CAD A RS SRS oom H hal o
CN, N2, d - 6In€sbk1¢|emb@jlﬂ&nfsaifmlcbmbour@ib#Fomyﬂd ma(brkmbrma@(e@c@p -4 al kyl),

C(O)(CI -4 | 19 G sl i f, the
conpounda%%e%l“—alé?ér%a,tg%ﬂ?gﬁ’(% ’W&n&@eu r?dcrg e eacﬁ' |ﬁ(§é§§ﬁ1&'ﬁﬁpsk Ig@%@aﬁ%@# R12 ,
R13 , SR1HH, Cragkoxyahid MRibalkaxys halachi, N%@p@&lﬂﬁérﬁdsjﬁa|0§|é)f|,e%at7@ﬂ>|¢a|KYhNH2, hal o,

CN,  NC2, N‘Phc @Jﬁ/hyﬂm cgcy@loglghp@dg%alkyﬁ}mllk@%oyccyé}maélkyé c.d Akypone further

enbodi nent R1 d are each, i ndependent ly,
sel ected C1((P)(9H GOl o: all; CEIG 4§|kkl§/la”d§rﬁ9 NP(Ce #oal kyl . In yet further
enbodi ment s, Rk3me eRibddimeRt4f theldbmpouraind FRhulaNeorgmamaceidapendent | y,

selectedfro alkylLis angd.d_ -6 di nents
of ¢ he cBR5E 5h Meioh = Nb oy PinAHRC 8L T Pade it SERECR LR PEer eor
at | dast helneCMfNCP%lzwalmgLshEMkyl RES5ycloadyt CROB(Cs. ail)eCt@® £ atsih,hal o and d
-6 hal oala;fr(yj‘; eaé,l nof the rest is of R12, RI3 , Rl4, RI5, and R16 is
H In sonme furt od| ments, one or two of R12 R13 , R14 , R15 , and
R16 are sel ectnesamprem?pﬁ'meatsaweﬁomeow%Epww'a"bawwhéwe@ifcaﬂme rest is of

R12 , Rl3ccepRbte salt Bbbeof, F&?Wh REE, RS, hd A apeedach Ulﬁddib@lﬁde@mb@dllea@@tr@m Hne of
16 i s sel ected from hal IoaIkyI

and eachTgp. i e i 1 ok fr . TR gt fyPkeatona®, 1% o
embodb me '’ RGT Rt*hie'* cowiftUiard eath, lrrmiepmdannybs@ectmmnmﬂcm iGN 10y alaylcapt abl e
oL bl 653 g R, BU3y IR R PORLE 1 5 ot
and C(O pqq(a@ndeqtlyaqsq@qte)d from H, halo, C1 -6 alkyl, and C1 6 haloalkyl
In some embodiments of the compound of Formula Ilb or pharmaceutically
acceptable salt thereof, at least one of R'?, R'®*, R, R™*, and R'® is selected from halo and
20  Cig haloalkyl, and each of the restis of R'?, R"®, R R, and R"® is H. In some further
embodiments, one or two of R'?, R, R™, R'®, and R'® are selected from halo and Ci
haloalkyl, and each of the rest is of R™, R'®*, R™ R'™, and R'® is H. In yet further
embodiments, one of R'?, R™®, R™ R", and R'® is selected from halo and C,. haloalkyl, and
each of the rest is of R, R™®, R, R', and R'® is H.
25 In some embodiments of the compound of Formula 1lb or pharmaceutically
acceptable salt thereof, at least one of R'?, R™, R™, R'®, and R'® is selected from halo, CN,
NO,, C1. haloalkyl, C(O)O(C1.4 alkyl), C(O)(C 1.« alkyl), and C(O)NH(C.. alkyl).
In some embodiments of the compound of Formula llb, at least one of R'?, R™, R",
R'™, and R'® is selected from halo and C, haloalkyl.
30 In some embodiments of the compound of Formula Ilb or pharmaceutically
acceptable salt thereof, at least one of R'?, R™, R™, R'®, and R'® is selected from halo and
Cis haloalkyl. In some further embodiments, at least one of R, R"*, R R, and R" is
selected from halo and C, haloalkyl.



In sonme enbodi ments of the conpound of Forrmula lib, at |east one of Rl12 ,
R13 , R4 , RI5, and R16 is selected fromhalo and d -6 hal oal kyl. In sone
enbodi merwe 20fo/tikassconpound of Fornula Nb or phar naceut iPcalusgoiamaept abl e
salt thereof, at least one of Rl12 , R13 , R14 , R1I5, and R16 is selected
fromhal o and Cl- haloal kyl. In sone further enbodi nents, at |east one of
R12 , RI3, R14 , R15, and R16 is selected fromhalo and Cl hal oal kyl . In
sonme enbodi ments of the conpound of Fo&fmula Nb or pharnaceutically
acceptable salt thereof, Rl14 is halo or G -6 haloalkyl. In some further

enmbodi ment s, Blsﬁniesen{mb.ﬁ]eﬂrs oﬂhe%omabmldﬂfbrmdmnut%rldhhrrﬁa&&tt&wy enbodi ment s,
R14 is halo or ou1p of Formul a

Rt o pharstaielesel HR P s selary B CBAISaI dp Sae Teghar SBEGIS L 1S orre
further eabodCnemalkyede ktildhrtit 2mpodhants, ik halcand; Rabalkg. H. ). I n sone

embodi ment s, ﬁ%ﬁme%nﬁodl enF of lh@ cﬁﬁggun%@?ggll@ep ior ﬁ‘ndc@ut@a[% In some

enbodi nent s, Formula |ib,
R14 i§ C@ccrmta@@lswthe(qqﬁ Fls“bﬁélaroumsome festeo embediments, @@@m]ofdﬂ‘zrﬁié R*.R® , RI15 ,

and R16 g% ikih)). 1] nfPBodatthdiiE R 6 BPGH FTBRLSMe %ﬂodlﬁeﬁs:ﬁh@lc@aln@éh}e In still
further enbodl nent s, R14 i's Cl haloalkyl. In yet further enbodinents, R14

is CF3. PROQYMENEMHolifrent s of t he conpound of Formula Nb or

phar maceut i Caln|sy5m@(e®rﬂ:ptj|&bh$ oﬁ;aietcombemrem‘f Foltluda lits Riaib G, phaldalkyd(Ihmednoal kyl and
each of R 136 n5s kN rre enb ment s of £conpound

h
of For rrul %Rl’be% Odﬁilueﬂsnﬁé%h (?:hga ac%%th{ absll_i sal SpP ﬁuéql%o‘?mbqgf%entts %hal o or
Ci - 6 1hal &l kyalogkyl. mfdrmetﬂmod&nml%acs halealigh fyeRugher eRb8dimeRs4 , and
R16 is Hg)jsbp, some further enbodinments, RL5 is halo or G -3 haloalkyl. In
still further émbodiments, R15 is halo or Cl hal oal kyl. In some enbodi nents

of the conpoulicOB eRbPHimeatsighthecomRauNeERt EQiLali ¢ p&é&@ﬁ’?%&?@ salt thereof,

R15 is hatsptabe sapRreNiFOtismamtcs C, Ridodiig| 4Ad &dch bf RPIR'S HIE sagipdds pent s, RL5
is d. In somra errbodl nts nents. of the conpound

5is
of Formula NbngP @@UF.Oéi"\e|°9mgewp<?58ﬁ”ﬁF%@q & q%ﬁfé@aéssw'ca 15 is Gine
hal odbky laccebtab@csrzm trfemrdf WY isdatoed ChemlsalkyRUSsdrse 10ith® embodiments, each of

R'?,R™, R™, and R"is H.). In some further embodiments, R' is halo or C, haloalkyl. In
still further embodiments, R'® is halo or C; haloalkyl.

In some embodiments of the compound of Formula 1lb or pharmaceutically
acceptable salt thereof, R™ is halo. In some embodiments, R is Clor F. In some

20  embodiments, R is Cl. In some embodiments, R is F.

In some embodiments of the compound of Formula 1lb or pharmaceutically
acceptable salt thereof, R is C; haloalkyl. In some further embodiments, R is C
haloalkyl. In still further embodiments, R'® is C; haloalkyl. In yet further embodiments, R is
CF..

25 In some embodiments of the compound of Formula Ilb or pharmaceutically
acceptable salt thereof, R'* and R'® are each independently halo or C; .5 haloalkyl (In some
further embodiments, each of R'?, R'™®, and R'® is H.). In some further embodiments, R™ and
R'® are each independently halo or C; haloalkyl. In yet further embodiments, R'* and R'® are
each independently halo.

30 In some embodiments, the compound of Formula | is a compound of Formula lll:



hal oal kyl . In still further enbodinents, R15 is Cl1 haloal kyl. In yet
further enbodinents, R15 is CF3. In sone enbodi nents of the conpound of
For mul a Nwoanipphsossaceuti cal ly acceptabl e salt thereof, PRIAISand/0RIZ0 ar e
each independently halo or G -3 haloalkyl (In sonme further enbodi nents,
each of R12 , R13 , and R16 is H ). In sone further enbodi nents, R14 and
R15 are each independently halo or Cl1 haloalkyl. In yet further

enbodi ments, R14 and R15 are each indépendently halo. In sonme enbodi nents,
t he conpound of Fornmula | is a conpound of Forrmula IIl:1n some enbodi ments
of conpounds of Formula Il orgpharmaceutically acceptable salt thereof, m
is 1. In sonme enbodi nents of cqnpounds of Formula |1l or pharnaceutrcally
acceptabl e salt thereof, ,mis In SOe enbodi ments of conpounds of
Forrmula 111 or pharmaceutt 3 table salt thereof, at |east one of
R2, R3, R4, R5, and R6 is s¢lected fromOH Cl1-6 alkoxy, and Cl-6

hal oal koxy. In sone enbodi ngnts of conpound’ of Formula 111l or
pharmaceutical |y acceptabl' &S

oxy, and Cl 6
hal oal koxy. In some enbodi nent
pharmaceutical Iy acceptabl e saRe t her8s af
R15 , and R16 is other than H. In song_exybodi

of conpoundg of Fofpula 111 or
Ieas ﬁe of Rl12 , R13 , Rl14 ,
s of the compound of

Forrmula 111 or pharmaceutically acceBtabIe salt t hereof, R14 and R15 are
each independently halo or Cl1-3 hﬁ%oalky . Sone further enbodi nents, Rl14
and R15 are each independently halo 6al kyl . At various places in
the present specification, substituen orrpounds of the invention are

di sclosed in groups or in ranges. It gi fically intended that

enbodi nents the invention include g : e&?’individual subconbi nati on
of the nenbers of such groups andh ranges anple, the term"Cl-6

al kyl" is specifically intended to indivilduallydisclose nethyl (Cl al kyl),

ethyl (C2 alkyl), C3 alkyl, C4 alkyl, C5RHl kyl, and C6 al kyl. For compounds
of the invention in which a variable appears nore than once, each

In some embodiments of compounds of Formula Ill or pharmaceutically acceptable
salt thereof, mis 1.
5 In some embodiments of compounds of Formula Ill or pharmaceutically acceptable
salt thereof, mis 0.
In some embodiments of compounds of Formula Il or pharmaceutically acceptable
salt thereof, at least one of R?, R®, R*, R®, and R® is selected from OH, C, alkoxy, and C;
haloalkoxy.

10 In some embodiments of compounds of Formula lll or pharmaceutically acceptable
salt thereof, at least two of R?, R®, R*, R®, and R® are independently selected from OH, C;
alkoxy, and C;.¢ haloalkoxy.

In some embodiments of compounds of Formula Ill or pharmaceutically acceptable
salt thereof, at least one of R'?, R™, R'*, R'®, and R'® is other than H.

15 In some embodiments of the compound of Formula Il or pharmaceutically acceptable
salt thereof, R'* and R'® are each independently halo or C, 5 haloalkyl. In some further
embodiments, R and R'® are each independently halo or C, haloalkyl.

At various places in the present specification, substituents of compounds of the
20  invention are disclosed in groups or in ranges. It is specifically intended that embodiments
the invention include each and every individual subcombination of the members of such
groups and ranges. For example, the term “C, alkyl” is specifically intended to individually



variabl e can be a different noiety selected fromthe Markush group defining
the variable. For exanple, where a structure is described having two R
groups t o 2aroe118058ul t aneousl y present on the sanme conpeacmdaiS2eisesoidhe two R
groups can represent different noieties selected fromthe Markush group
defined for R It is further appreciated that certain features of the

i nvention, which are, for clarity, described in the context of separate
enbodi ments, can al so be provided in ¢onbination in a single enbodi nent.
Conversely, various features of the invention which are, for brevity,

descri bedistiBsd MEthGIQOT Sk, @thrl@C?élR’;@)' €, QIRPO@'WTOE, aﬁ@lnarﬂi @&all@ﬁ provi ded

separately or_in an %j ered" where n
is an integer ¢ fﬁi“eém% Bespppien iy WE‘C%GW@b'eﬁppP?rﬁ&%‘? Wﬁﬂﬁn%& 8?&“ in a
noi ety Wlum‘wletdae bis @rdifésr ero ofetyngpidoterdrfongtha v@niish groap defimitg tex adrfable, F@yr i di ne

s an_ examh. Glheft SaIRIRELeDELE Ao Gy AL GRIEASLIS 20 SxamP e

of a5 eroary I kyl" is
meant St opre@erérontthﬁ @qumpav@cutftwdm@r@lar%mur@ﬁQﬁngeme@hdlff@e@ttmtmt@ht chai ned

or brancgggcteﬂmeqwgkwlgrwmﬁedfgphude but are not limted to, nethyl

(Me), ethyl Et) and i sopropyl but

n-butyl, i sobltsy P”hpef Bﬁgﬁﬁted %@h‘ie&l’la'”(f%ﬁ@res ohth%gwgr&on Whig] ﬁtf9'yc'ar§%opentyl)
and the beé«xabedﬂm ted d@ﬁtexgasftsuparataremauhahrs cterncumlbetmoxadwum c@fbindtbem 2 to
about 209 flreombl tonﬁile | eg/ i umfe . 8 oeutve% rr(ﬁm 1etp @bot 6, from1l
to about SAYCSMOPPIRRY “PRVeLNuY AU K rabé% RVePIRL VIR e BT R e refers
t o aldi vaksonbedinkiyd Cdntakafmgﬁlrg;ﬂmmomremrrplse be praxldey bepagately oniptahy | ene

(CH2) . Aﬁ.ta%%% Oehidion " @l kenyl " refers to an al kyl group having one or
nore doubl e car Boncar on bonds. Exanpl e al kenyl groups include, but are not

limited to, etRlfyrn rps?rab%rﬁgﬂwhe&ey%lsa@e@é@wﬁva& qspidbesitieenumbes o Egm
“al kenyl mmlng akPhsEih 9 nidetpwlérdaheemimier BkingGoraikgeatyths GO UHdr e>és$n;jll§ed her ei n,

"al kynyl" refers to an avi ng .one nore . tri ar boncar bon
bonds.” ERMIFIeGE & kRGTe ShatipetPRe saBioann s Tiab e i FifeFe i amny!
pr opyAyl mearbdredineterodog grolhe term "al kynyl enyl " refers to a dival ent |inking

al kynyl groupy Gssed%?e% R B aiky PR REANKW retel Bf £EaturhBa APurdldiddn FERyP having

one or nore ha
which is stralght chained or branched. Example alkyl groups include, but are not limited to,

methyl (Me), ethyl (Et), propyl (e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-
butyl), pentyl (e.g., n-pentyl, isopentyl, neopentyl), and the like. An alkyl group can contain

20  from 1 to about 20, from 2 to about 20, from 1 to about 10, from 1 to about 8, from 1 to about
6, from 1 to about 4, or from 1 to about 3 carbon atoms. The term “alkylene” refers to a
divalent alkyl linking group. An example of alkylene is methylene (CH,).

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-
carbon bonds. Example alkenyl groups include, but are not limited to, ethenyl, propenyl,

25  cyclohexenyl, and the like. The term “alkenylenyl” refers to a divalent linking alkenyl group.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-
carbon bonds. Example alkynyl groups include, but are not limited to, ethynyl, propynyl, and
the like. The term “alkynylenyl” refers to a divalent linking alkynyl group.

As used herein, “haloalkyl” refers to an alkyl group having one or more halogen

30  substituents. Example haloalkyl groups include, but are not limited to, CFs, CoFs, CHF3,
CCls, CHCI,, C,Cls, CH,CF3, and the like.

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

35 6 to about 20 carbon atoms. In some embodiments, aryl groups have from 6 to about 10



substituents. Exanpl e hal oal kyl groups include, but are not Iimted to,
CF3, C2F5, CHF2, CCI 3, CHCl 2, C2C15, CH2CF3, and the |ike. As used herein,
"aryl" reavensiowusssnocyclic or polycyclic (e.g., havingrPeT/U32a0/0d018used
rings) aromatic hydrocarbons such as, for exanple, phenyl, naphthyl,

ant hracenyl, phenanthrenyl, indanyl, indenyl, and the like. In sone

enbodi nents, aryl groups have from6 to about 20 carbon atons. In sone
enbodinents, aryl groups have from6 1® about 10Ocarbon atons. As used
herein, "cycloal kyl" refers to non-aromatic cyclic hydrocarbons incl uding
cycllzedcgbgygmnglkenyl and aIkynyI groups t hat contain up to 20

ring-formng carbon at ons. % ? %/) 8ro S. can i nclude nopno-
pol ycyclic (e Agyusedig(gim ocvsloalsyl gietess 1o R @an '§§¥C"FPY@°%§Q”§H:§'UQ§‘QV\BI | as

spi ro ri oglisgsdliemmikedyl canallatkgh i glougs thapcaneain goiot2diringfisromgIatonabome. 15, from
3 to abo 8 1 , t, §, about 6,
from3 t@gé&m@(gﬁﬂé ganf'&(')%}%g%ng' g@b@%'éé‘%ﬁgﬁ%%n% gé)r%?idr% onnggfﬁ)gﬁi.

Ri ng- f or systenTas Welrassapisosnosystentsy 8 Icpddtyl grguivegy ealRirdeonpptd awat 15

substit ukged 3y a%d? 1@rfro$ﬁlé fd &Rut @Fr%ﬂﬁpd t% a%M&'GO%rKWto %&k‘@sfrdn%'td‘%ut @Ut are
not limted to, cl opro

%c obuty cy cl o&]ent&w cycl oh exly X

cyclohepf’S/flromé>9‘?:1’°1 éﬁf'@ﬁh rm'”% rPB’P]ét?@ﬁyP'”gé%l' SR QW?Ofacycoa' yl
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2, 3 ring-forming atoms and having at least one heteroatom ring member (ring-forming atom)

20  such as sulfur, oxygen, or nitrogen. In some embodiments, the heteroaryl group has at least
one or more heteroatom ring-forming atoms each independently selected from sulfur,
oxygen, and nitrogen. Heteroaryl 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,

25  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

30  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.

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 or
35  more of the ring-forming carbon atoms is replaced by a heteroatom such as an O, N, or S
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0X0 @0 sembodi@ents rthe beteroeydinatkyneodscontains 0 to 3 double bonds. In some
embodiments, the heterocycloalkyl group contains 0 to 2 triple bonds.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo, and iodo.

As used herein, “alkoxy” refers to an -O-alkyl group. Example alkoxy groups include
methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-butoxy, and the like.

25 As used herein, “haloalkoxy” refers to an —O-haloalkyl group. An example haloalkoxy
group is OCF;. As used herein, “trihalomethoxy” refers to a methoxy group having three
halogen substituents. Examples of trihalomethoxy groups include, but are not limited to, -
OCF;3, -OCCIF,, -OCCls, and the like.

As used herein, “arylalkyl” refers to a C, alkyl substituted by aryl and

30  “cycloalkylalkyl” refers to C1 alkyl substituted by cycloalkyl.

As used herein, “heteroarylalkyl” refers to a C, alkyl group substituted by a
heteroaryl group, and “heterocycloalkylalkyl” refers to a C,.¢ alkyl substituted by
heterocycloalkyl.

As used herein, “amino” refers to NH,.

35 As used herein, “alkylamino” refers to an amino group substituted by an alkyl group.
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groups.

15 As used herein, “about” in connection with a numerical value means that the
numerical value is approximate and small variations would not significantly affect the practice
of the disclosed embodiments. Where a numerical limitation is used, unless indicated
otherwise by the context, “about” means the numerical value can vary by +10% and remain
within the scope of the disclosed embodiments.

20 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

25  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 trans geometric isomers of the compounds of
the present invention are described and may be isolated as a mixture of isomers or as

30 separated isomeric forms. Where a compound capable of stereocisomerism 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.

Resolution of racemic mixtures of compounds can be carried out by any of numerous
methods known in the art. An example method includes fractional recrystallizaion using a
35  chiral resolving acid which is an optically active, salt-forming organic acid. Suitable resolving
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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

20  substitution.

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

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

25 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.

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

30 same atomic number but different mass numbers. For example, isotopes of hydrogen include
tritium and deuterium.

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.

35 Partial separation can include, for example, a composition enriched in the compound of the
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can al so isi %%LHqgteﬂ{derdttﬁgbptﬂg%om in%%he reaction is carried out, for example, a
temperature from about 20 °C to about 30 °C.
Embodiments of the present invention also includes pharmaceutically acceptable
salts of the compounds described herein. As used herein, "pharmaceutically acceptable
20  salts" refers to derivatives of the disclosed compounds wherein the parent compound is
modified by converting an existing acid or base moiety to its salt form. Examples of
pharmaceutically acceptable salts include, but are not limited to, mineral or organic acid salts
of basic residues such as amines; alkali or organic salts of acidic residues such as carboxylic
acids; and the like. The pharmaceutically acceptable salts of the present invention include
25  the conventional non-toxic salts of the parent compound formed, for example, from non-toxic
inorganic or organic acids. The pharmaceutically acceptable salts of the present invention
can be synthesized from the parent compound which contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the free
acid or base forms of these compounds with a stoichiometric amount of the appropriate base
30  oracid in water or in an organic solvent, or in a mixture of the two; generally, nonaqueous
media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile (ACN) are preferred. Lists
of suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, Pa., 1985, p. 1418 and Journal of Pharmaceutical Science, 66,
2 (1977), each of which is incorporated herein by reference in its entirety.
35
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t enper at

t |
LR o deip i AR h S qofelet Yie e aE ok S st b oSO pb e aant ©
i nvenfi orela¢t®o of aprepies godtectimagewps,cah by redteqdtablireddalons slolledtntnmecorrpounds

descri bedy hﬁ{e%hgmlsﬁ‘z ofﬁ?ﬁggtﬁg rgﬁwsﬂ)s caPEIRE %’rte'x%ﬂblle% %C\(/'\Ve@k%% %n& pl ({3

refers to derivativ cl osed corjgoun
conmpound M- ¥V uig dirgtpeie oups fvaioana §yaifiews Bs Eon§/ilgy fPoos. “Bﬁaé‘éﬁ"hiﬁ‘i’réty toits

sal t for mogbxafRh &Sn&porated herein by reference in its entirety.
Reactions can be monitored according to any suitable method known in the art. For
20  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).
25 The compounds of embodiments of the invention can be prepared, for example,
according to the reaction pathways, synthetic procedures, and techniques described below.
As shown in Scheme 1, benzaldehyde derivative 1-1 can be reacted with
acetaldehyde in the presence of either an acid or a base catalyst to afford cinnamic aldehyde
1-2. Reaction of cinnamic aldehyde 1-2 with an organometallic compound such as a
30  Grignard reagent R®MgX' [wherein X' is halo such as Cl or Br], followed by oxidation of the
intermediate alcohol to ketone and by reduction of the C=C bond to a C-C single bond under
a hydrogenation condition (for example, in the presence of Pd/C catalyst), affords ketone 1-
3. Reaction of ketone 1-3 with amine 1-4 under reductive amination condition (such as in the
presence of a borohydride reducing reagent) affords compound 1-5.
35



pharmaceutically acceptable salts include, but are not limted to, m neral
or organic acid salts of basic residues such as am nes; alkali or organic
sal ts of woi2dioc118@si dues such as carboxylic acids; and wPhe/useke/030Mbe
pharmaceutically acceptable salts of the present invention include the
conventional non-toxic salts of the parent conpound forned, for exanple,
fromnon-toxic inorganic or organic acids. The pharmaceutically acceptable
salts of the present invention can be24éynt hesi zed fromthe parent conpound
whi ch contains a basic or acidic noiety by conventional chem cal nethods.
General ly, such salts can be preparggehy ireacting the free acid or base
forms of these conpounds with a stoichionetric amunt of the appropriate
base or acid i gter or in an organic solvent, or in a mxture of the two;
general |y, noR&g QU Rhedia ik &Qgr, et hyl acetat®, ethanol,

i sopropanol, or onitrile (Agliﬁ e preferrediilj Bf suitable salts
are found in Rer y’-g'é Phar naceutical Scrences, Mack Publ i shi ng
Conpany, East 8n, H9ss, p. 1418 and Jour nal gi@geeuti cal Sci ence,
66, 2 ( 1 977), e&Eh of which is incorporated hereinlby refe "SAce inits
entirety. Synthesis Conpounds of embodi ments the inveRtion, including salts
t hereof, can bklprepared using known organic synthesﬂf t echni ques and can
be synthesized according to any of numerous possible Synthetic routes. The
reactions for preparing conmpounds of the invention can be carried out in
sui tabl e solvents which can be readily selected by one of §1ilm in the art
of organic synthesis. Suitable solvents can be substanti akhd hoNn-TRAct i ve
with the starting materials (read¥ants), the internedi atgs, Ar
t he terrperatﬁrﬁsl}/,?&w\hich theyaregti ges are carried out, €
whi ch can ra &e om the sol ven reezing tenperature taq glsol vent's
boi l'i ng tenpgﬁgt re. A diven reg 8 carri ed outR'tn pne B8l vent or
a mxture of dUPhan one sd@°venf. Dépending on the particugar reaction
st ep, suitabés quxgnts for a parmsi cul ar gGeaction step can be sel ected by
the skilled artPsan: Preparati on of conpounds of the inventipg can involve
the protection and deprotection of jvari ous chem cal groups. The need for
protection and deprotection, and the selection of appropriate protecting
groups, can be readily determ ned by one skilled in the

nkeduct s at
t enper at ures

R3
R4 R?
R i
RE RW _No 9
e R10 R
reducti ve amination R'S R'2
R1 5 R1 3
R14
1-5

As shown in Scheme 2, Ketone 2-1 can be reacted with an organometallic compound
such as a Grignard reagent R’MgX? [wherein R’ can be C, alkyl or Cs.; cycloalkyl; and X?
5 can be halo such as Cl or Br] to afford alcohol 2-2a. Reduction of Ketone 2-1 such as in the
presence of a borohydride reducing reagent affords alcohol 2-2b. The OH group of alcohol
2-2 (wherein R” can be H, C, alkyl, or Cs cycloalkyl) can be converted to a better leaving
group Lg' such as OMs [mesylate or CH3S(0),0-] or OTf [triflate or CF;S(0),0-], followed by
reaction with NH; to afford amine 2-4. Ketone 2-1 can also undergo reductive amination with
10 NHj; to afford amine 2-5.



art. The chem stry of protecting groups can be found, for exanple, in T.W
Greene and P. G M Wits, Protective Goups in Organic Synthesis, 3rd Ed.,
Wley & Synepi0mnsess New York (1999), which is incorporaPret/userieiosnlby
reference in its entirety. Reactions can be nonitored according to any

sui tabl e met hod known in the art. For exanple, product formation can be
noni t ored by spectroscopi ¢ neans, such as nucl ear magneti c resonance
spectroscopy (e.g., 1H or 13C), infrak®d spectroscopy, spectrophotonetry
(e.g., UV-visible), nmass spectronetry, or by chromatographi c methods such
as high performance |iquid chromat ogr ggdanme(HPLC) or thin | ayer

chr omat ogr aphy (T%CD. The conpounds of enbodi nents of the invention can be
prepared, for exdnple, according to the reaction pat hyays, synthetic
procedures, a&id rgchbmrPques described bel ow. As shoywn ijn Scheme 1,

benzal dehyde d tive 1-1 can beggagted with aBetafsehfide in the
presence of ﬁg e esi dRSr a t to aff ci nnam ¢gal dehyde
1-2. Reaction of Icinnam ¢ al dehyde 1-2 with an orgs npound such
as a Grignard re&fent R8MXL1 [wherein X1 is halo such'as O of B,

foll owed by oxidation of the internediate alcohol to Ret one rod by
reduction of the C20 bond to a C C single bond under &P drogenation
condition (for exanple, in the presence of Pd/C catal yst), affords ketone
1- 3 . Reaction of ketone 1-3 with am ne 1-4 under redgctive am nation
condition (such as in the presence of a borohydri&%_re-uci§g reagent)
affords conpound 1-5. Scheme 1 1-1 Regdugtighuctive ani hg -5 As shown in
Schene 2, Ketone 221 can be I eacted—wth—an—er ganone c conp d such as
a Gignard reagent R7TMgX2 [wherein R7can be C -6 akXy cycl oal kyl ;
and X2 can be halo such as O or Br] to afford al coholgg-2a. Reduction of
Ketone 2-1 such as in the presence of a borohydride reducing ﬁ@égent

af fords al cohol 2-2b. The CH group of al cohol 2-2b
R3
R4 R2 converting OH to a leaving group R3
RS > R4 R2
RS
6 R’ R®
R HO R ,
2-2 6 R
R Lg'
R3 2-3
R4 R?
> R
RS
6 R’
R HoN
24
R3
R* R?
Reductive amination 5 R8
21 > R
6
NH, R HoN

2-5



2-2 (wherein R7can be H G -6 alkyl, or C3-7 cycloal kyl) can be converted
to a better |leaving group Lgl such as Ovws [nesylate or CH3S( 0O 20 ] or OIf
[trifl at ewOrR0O@A3S8(O) 201, followed by reaction with NH3PCe/Uské00601a0M ne
2-4. Ketone 2-1 can al so undergo reductive amnation with NH3 to afford
amne 2-5.Scheme 2 2-1 2-2a 2-2b group 2-5As shown in Schene 3, am ne 3-1
(wherein R7can be, e.g., H C -6 alkyl, or C3-7 cycloal kyl) can be reacted
wi th conmpound 3-2 [Lg2 can be a | eavi & group such as triflate group (-Orf)
or halo (e.g. O or Br)] to afford conpound 3-3. Schenme 3 3-3 As shown in
Scheme 4, benzakibayslsciieid ¥ akiines-#(incsal RDGNRAE LS Bi L dIkyd oreLhyl metal i ¢
conpound such as a Grlgnard r eagent I\/Eh/g;(lﬁ%)Merel_n X1 1s halo, such as C
or Br], FE9auegahYe BRIGAMIRROBFOUH A4 [hY daftdgiedeay g LYRGIUCh 85 KildtBne to
af ford ketoopeOff)2r hidst@y. ConpoumdafbrdBednvdoene83. R can be al kyl (e.g. nethyl
or ethyl) or arylalkyl; and Pg 1 cag, 03N am ne protecting group (such as
tert-butyl oxycarbonyl or Boc; benzyloxycarbonyl or Cbz; or benzyl)] can be
reduced to an al cohol (in the presence of a reducing reagént such as
Li t hi um al um ni um hydride or LAH), followed by convegrsi ofrzt he OH group
to a better leaving group Lg3 s ag Ovs [nesylate or
[triflate or REF3S(0) 20-], to af REr[d conpound 4-4. Re
with conprund4-#A2in the preséitesef &'°strong base (guch as lLithium
di i sopropylJp LDA), follo y hydr ogenati og (such ad

P atRll yst) tesTed ﬁmthe C(O to CH2 and BY fenoval of
the protecting group Rg-1 funder syt abl e conditkyloins (for eX&nphe, R¥ benzyl
group can be Y empovegdi under hydrogéhation condition in the pr
or Boc group g_gn be renoved under acidic condition), affords
Ami ne 4-5 can be reacted with conpound 4-6 [wherein Lg2 can beR@

presence @

5 3-3
As shown in Scheme 4, benzaldehyde derivative 4-1 can be reacted with a

methylmetalic compound such as a Grignard reagent MeMgX' [wherein X' is halo such as Cl
or Br], followed by oxidation of the intermediate alcohol to ketone to afford ketone 4-2. Ester
compound 4-3 [wherein R’ can be alkyl (e.g. methyl or ethyl) or arylalkyl; and Pg' can be an

10  amine protecting group (such as tert-butyloxycarbonyl or Boc; benzyloxycarbonyl or Cbz; or
benzyl)] can be reduced to an alcohol (in the presence of a reducing reagent such as Lithium
aluminium hydride or LAH), followed by conversion of the OH group to a better leaving group
Lg® such as OMs [mesylate or CH;S(0),0-] or OTf [triflate or CF5S(0),0-], to afford
compound 4-4.

15 Reaction of compound 4-2 with compound 4-4 in the presence of a strong base (such
as lithium diisopropylamide or LDA), followed by hydrogenation (such as in the presence of a
Pd/C catalyst) to reduce the C(O) to CH, and by removal of the protecting group Pg' under
suitable conditions (for example, a benzyl group can be removed under hydrogenation
condition in the presence of Pd/C; or Boc group can be removed under acidic condition),

20  affords amine 4-5. Amine 4-5 can be reacted with compound 4-6 [wherein Lg® can be a
leaving group such as triflate group (-OTf) or halo (e.g. Cl or Br)] to afford compound 4-7.

25



| eavi ng group such as triflate group (-OIf) or halo (e.g. O or Br)] to

af ford conpound 4-7. Schene 4 R 4-5 4-7 Those skilled in the art can

recogni zewohato/iigosal | of the schenes descri bed herein, PCTiUS2016/030180
functional (reactive) groups present on a substituent group such as Rl, R2,
R3, R4, R5, R6, R7, R8, RO, RI0O, R1 1, Rl12 , R1I3, R14 , R15, R16 ,
etc., further nodification can be nade if appropriate and/ or desired. For
exanple, a CN group can be hydrol yzed2io afford an am degroup; a carboxylic
acid can be converted to an am de; a carboxylic acid can be converted to an
ester, which in turn can be reducedkdeman al cohol, which in turn can be
further nodified. For another exanple, an OH group can be converted into a
better | eaving ngbup such as nesylate, which in turpdis suitable for

nucl eophi | i cR4U i Lation, sucg %\5@5{10\' For appthdr exanple, an -S- can
be oxidized to ) - and/ or - %? For yet an S~ exanpl e, unsaturated
bond such as can murate omd by hydrogenati on.

I'n some enmboli medts, “4%ri mary @AH&Br a secondary amYfe noiety (present
on a substituentﬂéroup such as Rl - R16 , etc.) cangbe gonverted to am de,
sul fonam de, urea, or thiourea noiety by reacting it with an appropriate
reagent such as4an acid chloride, a sulfonyl chloride,san isocyanate, or a
t hi oi socyanat e conpound. Thus, a conpound of Formula I (such as conpound
3-3 of Schene 3kshaving a substituent which contains a functional group can
be converR&D) ther conpound Of "¢l a | having a different

substi t uent grgiﬁnqks used heretrm—the—termPeacting” r to the
bringi ng togethékvdﬂHﬂ33|gnated clhedsheadior #&@et ant s sqgh/fﬁifssﬂchenlcal
transf or mat P&h t akes pl ace gener ab ahgtte leasnpgaumd di ffer ent NRrdarany
initially intrgguced into the system Reacting can t akBgpl ace in the
presence or absence of solvent. Chem cal Conditioning In same enbodi nents,
a method of preparing an array of chem cal conpounds from a bi ol ogi cal

extract such as ginger oil is prow ded. The nethod ofs the invention, terned
chem cal conditioning” is gener(% A applicabl e |£4
4-2 + 4-4 >
(2) H, Pd/C
(3) removal of Pg1
4-5

R11 2 R
Lg
R10
.\ R 16 R1 2 R
4-5 > N<__(CHy)
\/
R1 0
R R'3 N-alkylation 16

R14
4-6

4-7

Those skilled in the art can recognize that in all of the schemes described herein, if
there are functional (reactive) groups present on a substituent group such as R', R R®, R*,

5 R%R®% R’ R%R%R R R™ R"™ R" R" R, etc., further modification can be made if
appropriate and/or desired. For example, a CN group can be hydrolyzed to afford an amide



all biological extracts, in particular, natural plant extracts, common or
medi ci nal . See e.g. US200801 93574 and WO2008042755, each of which is

i ncor por aweaotverieisn by reference in its entirety. Chem ealr/usendiosiioni ng i s
a nmet hod whi ch produces novel unnatural drug-like conmpounds fromreadily
avai | abl e natural materials. In general, the "chem cal conditioning" of
natural extracts coupled with pre-fractionation of the chemcally
conditioned extracts facilitates successful biochem cal screening of
extracts by destroying reactive natural conpounds that generate false

positive gfdﬁFLﬁ éa?bdx@hcbdc‘ilﬁfaﬁrﬂe%hveat%é B&n arkiberd c‘é%oxﬂfé%@ldtdaﬁ Bk 6&1\,@&@@%0 €s
novel | ead i ke corrg)ound an ive am natijon
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chem cal oun exe din ene ba
bel owd Aetaniri¢.fg -Bocanthe orelizhdw, SK(D)r end/orgSKP)o} (Egr!ﬂlan@mrr%@mplee g., a plant

extract hﬁsd%ﬁr@t\éb G@ﬁb such@s @'—@lo‘P@E@%lan B tdcabdd BAAURIEY BYndHY h§arByHaheH. cal
conmpounds, each bi ol oglca npound havi ng one or nore
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t he 1 O | cCa L he anpoun avl n e
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ni t rogeny &gﬁggb&ﬁmnﬁa%f%@#eﬁ@m%ﬂg% sufm nt € EdnBtts! affﬂﬁﬂlon%l Uggl cal

nltrogen contal nin chem ca ounds are erlvatlves
conpound§3? e @%efﬁﬁddp ég‘i’tﬁ%ncowwwf FOW'%U??W@r@tﬁ’df&ﬁf%ﬁ@%ﬁt'w%@f%%| ogi cal
conpounds i n Adi@séd akegi mﬂal teemt TRelinA 1 6feROPMY AR gIRG dgethek &) @BSiIgn s

al dehydes, t hat ar eac i ou eactl onis fo
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ani nes, to formimnes and enamnes is known in the
art. Sché%l\ggga ?ﬁtg%ern%g |at\)§gpl ead-1ike and drug-|ikeconmpounds R and R’

represent a variety of substituents that make up a biol ogi cal conpound; and
Chemical Conditioning

In some embodiments, a method of preparing an array of chemical compounds from
20  abiological extract such as ginger oil is provided.

The method of the invention, termed “chemical conditioning” is generally applicable to
all biological extracts, in particular, natural plant extracts, common or medicinal. See e.g.
US20080193574 and W02008042755, each of which is incorporated herein by reference in
its entirety. Chemical conditioning is a method which produces novel unnatural drug-like

25  compounds from readily available natural materials. In general, the “chemical conditioning”
of natural extracts coupled with pre-fractionation of the chemically conditioned extracts
facilitates successful biochemical screening of extracts by destroying reactive natural
compounds that generate false positive results in biochemical assays. Chemical
conditioning produces novel lead-like and drug-like compounds and, the reductive amination

30  protocol described here can produce structurally diverse nitrogen-containing products that
are particularly lead-like and drug-like.

In certain embodiments of the present invention, a method of preparing chemical
compounds from a biological extract is exemplified in Scheme 5a below. According to the
method, first, a biological extract, e.g., a plant extract is provided, the biological extract has

35  one or more biological compounds, each biological compound having one or more reactive



R* represents a variety of substituent(s) that, together with the nitrogen,
make up an am ne conpound. The chem cal conditioning nethod described

her ei n empbayw/As@ssol ogi cal extract, using rmany differ erCTriSagemsE30t 0
efficiently produce an array of nitrogen-containing chem cal conpounds. The
ready commercial availability of many | ow nol ecul ar wei ght am nes for use
as inputs in the reductive am nati on sequence enabl es the devel opnent of
many different and structurally diver3® central nervous system druglike

m xtures fromthe sanme natural extract. Suitable am nes for use in the

present %bﬂmlhélb%u'é@' IRE, Qﬁe ﬁlbl@@‘bél'&émﬁétﬁﬂﬁ wﬁﬁé\@b@bicalgaxf?&ct léFel i8RdtYg anm nes,
secondar di ne am no acids. Suitable
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sodi um t d nmet hod ma
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quencﬁn ngh%rgeaipomsoms e’t'l‘dt@dthﬂmﬁwtwmltrnmn ¢qn|tﬁlmlmjcftemqah@orgqquu@$ ¥ensi sting of

sodi um biyed/ahRRak e i rdoR ARG Ehe BIAGHiCHTERHCE 8k §@m§@ﬂb&ﬂ%§rﬁ{£ find e
decahydrate. The metho é al so further conprise isolating one or nore of

the nit r SHORICEERMRPHIG " BREINWiR! LURFARERMPIURISNGYIIgikEToass F1d ANRNFSS! i ed
form Thenat a@uéatomtwum @r.ag;e&mmmtmmeatmmt&;ﬁmmb b?rﬁydrbbeédubﬁbn&ﬁltr%ened or
tested fonrt iﬁ q (g %é/ £ ﬁ ocesn§r nﬁgemrcamn |tr onin fby
reduct i v&"4MPHEE 'Brﬁ‘eﬁé% Tl H%Pé’v © deLPEy &Y ELAY YBNEY e C1E 8%%'01‘ in the
nat ul@ll &stbnescand aldebydediwity akétesnfeliowedyireductian tgifergamaies an@emanumwer t s them
to chem gal Vi m%;ea%ﬂ e conpounds such as amines. The resulting conditioned
extracts contain both natural conpounds and novel unnatural

ni t rogencont ai ni ng am ne products PR2M&PR potential dr ug candidates. In
the case ofﬁ extracts @iy nger@:, the nitrogen-contarQi ng an ne
products are tential cedminel nervo\cw syst gpdugtioys. For t pur pose of
this disclo R'the _follow ng {er ms)h\ave the followsng rre/alm ngs. The term
"bi ol ogi cal conpound" as used hereifi rdf'ers to a cheni caR coMjound t hat
occurs i npidigitaPexadtheet haing " bi ol 09 gﬂiﬁ extract as used herein refers to an

extract farreantize eatopjilic atoupanpl ey '&‘g’ﬁg gﬁf;‘ﬁﬁ;ﬁ&%ﬂﬁdﬂs extract

fromorganic matter, containing chem ca
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.
The chemical conditioning method described herein employs a biological extract,

15  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

20  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 including but not limited to sodium borohydride, sodium
triacetoxyborohydride, and lithium aluminum hydride.

The method may further comprise quenching the reaction a quenching agent,

25  wherein the quenching agent is selected from but not limited to the group consisting of
sodium bicarbonate, sodium carbonate, sodium sulfate, sodium sulfate decahydrate. The
method may also further comprise isolating one or more of the nitrogen-containing chemical
compounds, in a purified or unpurified form. The resultant nitrogen-containing chemical may

then be screened or tested for biological activity.



conpounds that occur in nature. The term "reactive electrophilic group” as
used herein refers to an atomor group of atons that has the ability to
react w twoaornuaB@sphil e. The term "nitrogen-cont ai ni ngPdEriSe@viosd3o as used
herein represents those derivatives containing a nitrogen atom where the
nitrogen atomis a substitution another atom such as oxygen in the parent
conpound. In one enbodi nent, a specific exanple of the chem cal
conditioning process is shown in Schef® 5 bel ow Schenme 5 shows the
two-step reductive am nation chem cal conditioning protocol perforned on

gi nger oil anﬂh@brﬂ%& o%t%ﬁﬁﬁédhdltuﬂmﬁ&ﬁﬂed@é]ﬁ@aWrIal‘brpcﬁt%cr%Ua%rermnt of the
met hod, wherein ri sing ketone 5-1 are convert ed
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crude pr Qﬁg%l HeSRrgBE. h%ﬁmﬁ& Q%Ynecdmﬁaalre 5&&9@#’&;@{?% nBFx/%ﬁ@EElstérrﬂdrﬂéé ur al

gi nger ol ol uene (and man t her | ecul es ref H20O occurring
in natural gi hydhe Rypesgf Bh'sa‘i“?cdﬁu'@ﬁ thS fQi'OWl‘E‘Sﬁ‘?fﬂ‘tslhéYFe@eé‘%!lPW%?et”?an'ngs

ni t r ogen- cont andtiemy“tiddgielicmhsooundtdsaisae Kéreidtréfprsad achemio@icb@gounanmalie 5-4 i s
i sol at ed/ rlflepl fromthe extract (the crude reaction product of the

2-step ré V& St nat i on). The conditioned extracts can be fractionated
by fllésh chroﬁmt@gm étmmicaT@érafzh”asv$®metdiatef&fsmmex§a@trhﬁom Polagicain under go

further Q%blé's%@ﬁ LORblaftd:@bito %&t?‘icf‘ﬁlor%ergfahﬁ bhegiRaiking Whenti@q t hose i n
plar 0} et et comaifiig

the art. Further 1solation an acteri zatl on tion that
cont ai ns CARPHBISINAL RSy N HRIUERY, The i sol ated ami ne 5- 4 is tested for its

bi ol ogi cal acthevtetny “rsattile @sctyphili®@sep TERIUIEEIBergia$6BIshEdn atom or group of
atoms that has the ability to react with a nucleophile.

15 The term “nitrogen-containing derivative” as used herein represents those derivatives
containing a nitrogen atom, where the nitrogen atom is a substitution another atom, such as
oxygen in the parent compound.

In one embodiment, a specific example of the chemical conditioning process is
shown in Scheme 5 below. Scheme 5 shows the two-step reductive amination chemical

20  conditioning protocol performed on ginger oil and ginger oleoresin in accordance with one
embodiment of the method, wherein ginger oil or gingerol comprising ketone 5-1 are
converted to amine 5-4. According to the method shown in Scheme 5, ginger oil (an extract
of ginger containing ketone 5-1 and other molecules occurring in natural ginger) is reacted
with amine 5-2 to form compound 5-3. Then, the resultant compound 5-3 is then reduced,

25  with a reducing agent such as a borohydride, to from the nitrogen-containing compound 5-4
(the reaction crude product also include other chemical compounds).

30
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herei nw th. Sone exanpl es of benzylam ne 5-2 used in the chem cal

condi tioning process of the invention shown in Schenme 5 include: New | ead
conpoundsw@ensvias@ed by this chem cal conditioni ng net ho#Ctams2@ossoibe
prepared to the synthetic nmethods described hereinwith. In sone

enbodi nents, the derivatives of ginger oil such as am ne 5-4 possess

bet asecretase inhibitory activity, and/or inhibit amyloid production,

anyl oid assenbly, the activity/effect3bf Abeta oligoners on neurons (such
as neurons in the brain), anyloid aggregation, anyloid (including anyloid
ol i gonmer) binding, or anyloid deposdhe@es These conpounds are usef ul
therapeutic agents for the treat ment and prevention of cognitive decline,
anyl oi d production, neurodegener at iR Nt3d Al zhei ner' s di sease. Methods In
sone enbodi nents, t he conpounds ofRPflesent invention inhibit, treat, or
abate (partially inhibit) binding'%f  aqyiRd d (i ncl udi ng Abeta ol | goners) to
neurons (such as neurons in the br: and are useful for theppi nhi bition,
treatnment, and abatene ¥ _decl.ine and/or Al ZP%i S sease.

I n sone qpndi pent e conpounds of gr &ent i nvention qt Fireat or
abate (partia i tCHane or nor &'of anyl oi d aggregatio

ol i goner bi ng andggnyl oi d deposi sipn. In some embodi F{@nt S
conpounds H§¥ present Invention Hrhi-bi-t=—treat, or abate (past| al I y inhibit)
anyl oi d deposition. In sone enbodi el S t he conpounds of gg i nvention
i nhibit, tr@%entmnaélbdtgwgefpﬁrtl al | iyt Httbt) the acti vi ty/ of Abeta
ol i gomer s (@K Y I’% "ﬁ’ neurons i n°the br aiMeOape
i nhi biti oﬂCC“ErP%é{W%%% IR LU ement  of cognitive de
Al zhei mer’ s disease. In sone embodi ments, the co
invention inhibit, treat, or abate (partially inhi t) the activity/effect
of Abeta oligoners on neurons (such as ngurons in the brain) via disruption
of Abeta oligoners, inhibition of Ab@ga ql i gRner bi ndi ng5t3o neur ons, and/ or
count eract i ornygy,si gnal transduction me€hagf'snms of action initiated by
Abet a ol i gonasdm, m@husag In sonme enbodi ng t he conpounds show activity in
a beta-secretase assay,.and are usef uk’*fo theﬂ?i nhi bition, treatnent, and

abat enent Of%rﬁledr%lm‘ i ve decline and Al zhei|mer's

1 isolation/purification of
R NH amine 5-4

M
e0 CH, .

HO

5.4

"conditioned extracts”
nitrogen-containing compounds

In the next step of the method, amine 5-4 is isolated/purified from the extract (the

crude reaction product of the 2-step reductive amination). The conditioned extracts can be

5 fractionated by flash chromatography. The fraction that contains amine 5-4 can undergo
further purification/isolation according to the methods known to those in the art. Further
isolation and characterization of the fraction that contains amine 5-4 may follow. The
isolated amine 5-4 is tested for its biological activity such as by those methods described
hereinwith.

10 Some examples of benzylamine 5-2 used in the chemical conditioning process of the

invention shown in Scheme 5 include:



di sease. In sonme enbodi nents the derivative of ginger oil is a conmpound in
purified and isolated form (for exanple, with a purity of greater than 80%
85% 90%wWO2040/98%5 or 99% by wei ght). The conpounds an#&Cratshads3descri bed
herein may be used to treat one or nore synptons of cognitive decline

and/ or Al zhei ner's di sease such as nenory | oss, confusion, inpaired
judgnent, personality changes, disorientation, and | oss of |anguage skills.
Further, the conpounds and net hods dedZri bed herein may be useful in
inhibiting, treating, and/or abating cognitive decline and/or Al zheinmer's
di sease by restoring g ter o] ti on, and/or inhNpiting, treating,
or abatenent of one6r BBoth oghg H?@ gghératlon and neﬁgral anyl oi dosi s,
nore specifically, i nhi bl ting, Hs®efti ng, t of one or nore of
anyl oid productio Y| Of senbl i pn, anyl oi d

(1 ncl udi ng anyloim\~ go i ndi n d digosltion. In some
enbodi nents, conpouwds of e inventl can bit, Yreat, or abate one or
nore of anyl oid proguction, canyl oid *é0|dcpggregat|on anyl oid
ol i gonmer binding, and anyl ol d deposition. 1n some enbodlnents conmpounds of
the invention canHg€st ONH,| ong INH N pRCENL Nk, on, Hi@Qi N, treat, or abate
one or both of neurod¢generatifon and geng¢ral anylgi@opis. In some

enbodi ments, conpoungs Qn i nhibit eat, or abate
(partially |nhibit) anyl oi d ol i goner

bi ndi ng, and anyl oi ehdepQsit | n sonrg_ehbodi ment sy tRe_conpounds of
present invention |nh|b|tC{or parﬁ?ally fnhibit) anylpid gbp03|t|on I n
sone enbodi nents, theCtonpoungs of preseCt InVﬁﬂtlon(ﬂnhlblt treat, or
abat e (partlally i nhi bit) blndln of an%I0|d (i ncludi ng Abet a ollgoners) to
neurons (suchNg¥& %@GP@H@’@%Q?W%“B? by fhis chemicalieadileidN B 2N d$9Peconmpounds
of pr eseptephiddehihe @pntAdte miiedodldedibed h& cinwlii. bltlon treat rrent and

abat egent of co Q{tlgpdde%{lpedand/or Al zhel me dlseaga SRR

enbodf nent s, é‘oﬁp&? QAgienEHES IRVEHYSSSH 90YR r?H?*b"f‘star%{ .v.F{OSSGS? et

bet asecr e¢@stese ihhibiswyractiwish aod/aenhilsit amﬂmwomnd@wofwnwwdaam&WWLma can be used
| n et hoden @ ehdbbideld Whoafibis bh ibuhs REliPas RS APhe Bl MthAGAT N9 the

bet a-secretase wt one or nore o o _ B
aggregation, amyI0|d including amyloid oligomer) binding, or amyloid deposition. These

t e g

compounds are useful therapeutic agents for the treatment and prevention of cognitive
10  decline, amyloid production, neurodegeneration, and Alzheimer’s disease.

Methods
In some embodiments, the compounds of present invention inhibit, treat, or abate
(partially inhibit) binding of amyloid (including Abeta oligomers) to neurons (such as neurons
15 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 (partially inhibit) one or more of amyloid aggregation, amyloid oligomer
binding, and amyloid deposition. In some embodiments, the compounds of present
invention inhibit, treat, or abate (partially inhibit) amyloid deposition. In some embodiments,
20  the compounds of present invention inhibit, treat, or abate (partially inhibit) the activity/effect
of Abeta oligomers on 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 (partially
inhibit) the activity/effect of Abeta oligomers on neurons (such as neurons in the brain) via
25  disruption of Abeta oligomers, inhibition of Abeta oligomer binding to neurons, and/or
counteraction of signal transduction mechanisms of action initiated by Abeta oligomer



t he conpounds or conpositions described herein. Another aspect of the
present invention pertains to nmethods of treating cognitive decline and/or
Al zhei nrerwe 2digas®sée i n an i ndividual (e.g., patient) byPanspe1908r1BNg t o
the individual a therapeutically effective anmount or dose of a conpound of
the present invention or a pharmaceutical conposition thereof. Treatnent of

t he di seases/ di sorders herein includes treating one or nore synptons
associated with the di seases/di sorder83 for exanple, synptons of cognitive
decline and/or Al zheiner's disease. As used herein, the term"contacting"
refers teinkig bringing together of indicated noieties in an in vitro system
or an in vivo s contactin a betasecretase or a neuron
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i nter chaﬁgeaebcbry;m;faﬁfe@mgmentams@ﬁntprahanges]@igademguoﬁpdﬁmad)ss of mmgiﬁ@reabl y mice,

th bbi h
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that is being sou in atlissue, sy nk anlna In unan by a
r esear chépd gw%amwawp% m%ép%‘é{Pa'Ho@t iBRIbgR, FepEio, e qbﬁie&eﬁh(’f °A§ Olsed

herein, #ie 6f%fnmdid ﬂSr@@ﬁdtlm an9loid' és@@fabwramyloud gdpsgatid® amypidinciiing of (1)
pr eventin

G sor der ATHOPIBMERTOPaIRe G HRY BeoPiiar sposed to the di sease, condi ti on
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Z igpn%fga%'r ?fénﬁzlforul&g ;;}?%@é §r§§ﬁ§|o.o(%2sem5‘lz é?h;l'édo&'n%g{ é‘gta%ﬁjiaﬂ%omﬁig&héﬁase? for
binding, and amyloid deposition. In some embodlments compounds of the invention can
restore long term potentiation, inhibit, treat, or abate one or both of neurodegeneration and
general amyloidosis.

20 In some embodiments, compounds of present invention inhibit, treat, or abate
(partially inhibit) one or more of amyloid aggregation, amyloid oligomer binding, and amyloid
deposition. In some embodiments, the compounds of present invention inhibit (or partially
inhibit) amyloid deposition. In some embodiments, the compounds of present invention
inhibit, treat, or abate (partially inhibit) binding of amyloid (including Abeta oligomers) to

25 neurons (such as neurons in the brain). In some embodiments, the compounds of present
invention are useful for the inhibition, treatment, and abatement of cognitive decline and/or
Alzheimer’s disease.

In some embodiments, compounds of the invention can inhibit activity of beta-
secretase. In some embodiments, compounds of the invention can be used in methods of

30 inhibiting activity of beta-secretase by contacting the beta-secretase with any one or more of
the compounds or compositions described herein.

Another aspect of the present invention pertains to methods of treating cognitive
decline and/or Alzheimer’s disease in an individual (e.g., patient) by administering to the
individual a therapeutically effective amount or dose of a compound of the present invention

35  or a pharmaceutical composition thereof.



di sorder in an individual who is experiencing or displaying the pathol ogy
or synptomatol ogy of the disease, condition or disorder; and (3)

anel i or atwogotohes@ssease; for exanple, aneliorating a diPSEASR)100801déti on or
di sorder in an individual who is experiencing or displaying the pathol ogy
or synpt omat ol ogy of the disease, condition or disorder (i.e., reversing

t he pat hol ogy and/ or synptomatol ogy) such as decreasing the severity of

di sease or conpletely elimnating/curBfg the di sease. As used herein,
treating a disease further includes treating one or nore synptons

associ ated “ﬂT@a%ﬂﬁt&H§£@§§5e§@&§6&§%b@m|Eﬂ@k@m@§ﬁ@kﬂe%ﬁﬁbﬂé n@&hﬂﬁ'”ﬁnts
one or nore addition re har naceuti cal s for treatnent o nitive

decl i ne &P A(Y'%*éq SES/YPYESS O eé‘ﬁmg@ VWO O CORBINTLer BIe %d h the

conpoundgizbéimiehedipeassent i nvention for treatnment of cognitive decline

andror A zhel RELalens g HSaRBio0 R e AU APRRL AR RGRY! | ol agent s

can be admnis ere a pati ent sSi uen
Phar mac edioiatigs inRarifrlra 8Ysees oudit/n Boe gtertroForexRmple eicorpaing nibiegia- rrent s, the

conpoundge@étal s d MR deR (br%eh'éun%ﬁ et sbedRd of %etd?%ofr@éfrﬂeﬂef amyI0|d
pharmaceuti cal conpositions. These conpositions can E chare in a nanner

wel | kno®iPomere) H‘@hBWSF‘Hﬁ‘Hé’tﬁfﬂ@dﬁ‘V%PQ” in Pﬁfsé%aqf’é”'éwpﬂp WRPUBY O vari ety
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and upon the area to beql at ed. ;Tr?g istration rrﬁéwﬁe t opi cal él ncl udi ng

transder faf "ERT & Al ¥ RETTR! % "HE A 7 Lo ie g ng
i nt r dhasadmple egitaiaing aro;elllum@t Rurrifide biepearafign cqnidinimgniae g bew: @cretasy orahal ati on or
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i nj ecti oanival, lmafuumg@rramrﬁms ipréférasly eidedtats, Bth@r rodems, IralRe cRlys @ats, swine,

i nt t t t | ad trat b th
B T R A ARG
perfusi on punps udiddrersc ¢het pheade | mwemucailmmcmmﬁwanm taothe amonnttobpi cal
adm ni st %éﬂvb%m d'o?@h&%%cé&.@él%@&ﬁt’ﬁﬁte %g@%ﬁodog‘?damé&cﬁr&neggbr%s creans,

gel s, drops, positories, sprays nti onal
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li ke veterinarian, medical doctor or other clinician.
As used herein, the term “treating” or “treatment” refers to one or more of (1)

20  preventing the disease; for example, preventing a disease, condition or disorder in an
individual who may be predisposed to the disease, condition or disorder but does not yet
experience or display the pathology or symptomatology of the disease; (2)
inhibiting/retarding the disease; for example, inhibiting/retarding a disease, condition or
disorder in an individual who is experiencing or displaying the pathology or symptomatology

25  of the disease, condition or disorder; and (3) ameliorating the disease; for example,
ameliorating a disease, condition or disorder in an individual who is experiencing or
displaying the pathology or symptomatology of the disease, condition or disorder (i.e.,
reversing the pathology and/or symptomatology) such as decreasing the severity of disease
or completely eliminating/curing the disease. As used herein, treating a disease further

30 includes treating one or more symptoms associated with the disease.

Combination Therapies
In certain embodiments, one or more additional pharmaceutical agents for treatment
of cognitive decline and/or Alzheimer’s disease can be used in combination with the
35 compounds of the present invention for treatment of cognitive decline and/or Alzheimer’s



may be necessary or desirable. Coated condons, gloves and the |ike may al so
be useful. Enbodi nents of this invention also include pharnaceuti cal

conposi t iwaWhileisscont ai n, as the active ingredient, OoRETAIS20m0/080186 t he
conpounds of the invention above in conbination with one or nore
pharmaceutically acceptable carriers (excipients). In nmaking the
conpositions of the invention, the active ingredient is typically m xed
with an excipient, diluted by an excipjent or enclosed within such a
carrier in the formof, for exanple, a capsule, sachet, paper, or other
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suspendi ﬂ% %g necessary or desirable. Coated condoms, gloves and the like may also be useful.
20
Embodiments of this invention also include pharmaceutical compositions which
contain, as the active ingredient, one or more of the compounds of the invention above in
combination with one or more pharmaceutically acceptable carriers (excipients). In making
the compositions of the invention, the active ingredient is typically mixed with an excipient,
25  diluted by an excipient or enclosed within such a carrier in the form of, for example, a
capsule, sachet, paper, or other container. When the excipient serves as a diluent, it can be
a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or medium for the active
ingredient. Thus, the compositions can be in the form of tablets, pills, powders, lozenges,
sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
30 aliquid 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.
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
35 compound is substantially insoluble, it can be milled to a particle size of less than 200 mesh.



preserving agents such as nethyl- and propyl hydroxy-benzoates; sweetening
agents; and flavoring agents. The conpositions of the invention can be
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active ingredient after admnistration to the patient by enpl oying
procedures known in the art. The conpositions can be fornmulated in a unit
dosage form each dosage containing fromabout 5 to about 1000 ng ( 1 g),
nor e usual | y about 100 to about 500 n86 of the active ingredient. The term
"unit dosage forns" refers to physically discrete units suitable as unitary
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to these pre I on conpositions as honbgeneous, the active ingredient
IS typl cal |y Hissgrstosaionscanibg farmpgiaghba uni %a@‘éf?ﬁﬁs@qchﬁﬁs@é CORaNinghe
conposi t kem 8 6 ab&AdbdYmg (1 g), more usually about 100 to about 500 mg, of the active
ingredient. The term "unit dosage forms" refers to physically discrete units suitable as unitary
20  dosages for human subjects and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the desired therapeutic effect, in association
with a suitable pharmaceutical excipient.
The active compound can be effective over a wide dosage range and can be
generally administered in a pharmaceutically effective amount. For example, the dosage of
25  the active compounds of the invention as employed for the treatment of a patient in need
thereof (such as an adult human) may range from 0.1 to 3000 mg per day, depending on the
route and frequency of administration. Such a dosage corresponds to 0.001 to 50 mg/kg per
day. In some embodiments, the dosage of the active compounds of the invention as
employed for the treatment of a patient in need thereof (such as an adult human) may range
30  from 1 to 2000 mg per day, from 1 to 1000 mg per day, from 10 to 1000 mg per day, or from
10 to 500 mg per day. It will be understood, however, that the amount of the compound
actually administered will usually be determined by a physician, according to the relevant
circumstances, including the condition to be treated, the chosen route of administration, the
actual compound administered, the age, weight, and response of the individual patient, the
35  severity of the patient's symptoms, and the like.
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The liquid forms in which the compounds and compositions of the present invention
20  can be incorporated for administration orally or by injection include aqueous solutions,
suitably flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils
such as cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and similar
pharmaceutical vehicles.
Compositions for inhalation or insufflation include solutions and suspensions in
25  pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
The liquid or solid compositions may contain suitable pharmaceutically acceptable excipients
as described 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
30  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.
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
35  prophylaxis or therapy, the state of the patient, the manner of administration, and the like. In
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20  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
25  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.
The compositions of the invention can further include one or more additional
30 pharmaceutical agents such as a chemotherapeutic, steroid, anti-inflammatory compound, or

immunosuppressant, examples of which are listed hereinabove.

Labeled Compounds and Assay Methods
Another aspect of the present invention relates to labeled compounds of the invention
35 (radio-labeled, fluorescent-labeled, etc.) that would be useful not only in radio-imaging but also
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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 °H, '*C, '#°I , *S
and *Br.
20 In some embodiments, the labeled compounds of the present invention contain a

fluorescent label.
Synthetic methods for incorporating radio-isotopes and fluorescent labels into organic
compounds are well known in the art.
A labeled compound of the invention (radio-labeled, fluorescent-labeled, etc.) can be
25 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
30 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
35 assays, the standard compound is labeled and test compounds are unlabeled. Accordingly, the
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following examples are offered for |IIustrat|ve 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
20  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
25  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.
In some embodiments, the compound of invention has an IC5, value of less than
100uM, 50 pM, 20 pM, 15 pM, 10 pM, 5 uM, 1 uM, 500 nM, 100 nM, 50 nM, or 10 nM with
30  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 ICs value
of less than 100pM, 50 pM, 20 pM, 15 uM, 10 pM, 5 uM, 1 uM, 500 nM, 100 nM, 50 nM, or
10 nM with respect to inhibition the activity/effect of Abeta oligomers on neurons (such as
35  neurons in the brain).
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20  supercritical CO, extraction.

Example 1
A. Conditioned Extraction of Ginger Oil: Reaction of ginger oil with 4-
chlorobenzylamine followed by reduction with sodium borohydride in methanol and
25 by fractioning using column chromatography
Ginger oil (10 g) was dissolved in toluene (250 mL) and 4-chlorobenzylamine (3.4 g)
was added. The mixture was maintained under an atmosphere of nitrogen and heated at
reflux with removal of water by Dean-Stark distillation for 16 hours. At this time the Dean-
Stark trap was removed and the reaction mixture was cooled to 0°C on an ice bath. A
30  solution of sodium borohydride (10 g) in methanol (100 mL) was added portion-wise over 30
minutes with vigorous stirring. When the addition was complete the mixture was heated to
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
35  water and chloroform. The chloroform layer was dried over anhydrous sodium sulfate and
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Dean- St aylsadinobi, b8 {01706 1261 H)b666.c04m{dN) S48 [P o1, Posly ¥l alls Lrap was
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por ti on- \vhseH)pV22-1.80 (1) THY} £62-Wsh imy11gOT.0TEd, Ii6.3 HABH) V\H%mNMheuzainthl on was

Fenet  on ok fr Hdg. 3480 BB B briandes %@%ﬂégsﬂﬁ%%a 0% P "9t ur at o
aquedlis $6&i 33,1511 CaBH 6,29 & 268 28.6,08.% 30elylid Mp(M-FHE m2820.20i ng m xture was
concentrat ed %@ﬂt(ﬁdwﬁgorm +'60'71@ Oroﬁ# ngld%@tedﬁﬁ; gts% (WesHPauBi tioned

bet ween water and chloro ried over anhydrous
sodi um siinf &l e3-ah Bldh 36p(Metdd3 ahinclohcert Mat'&l.2-50HE. pHbdwdt®. Wk e t hen
fracti onat7gdmusiNg.4sirhi 48, ged (o QHUMPC NMR (125 MHz, CD;0D) &: 147.5, 145.3,

137.2,133.3132.6,129.9,128.1,120.4,114.7,111.6,54.9, 51.3,49.2,37.7,31.5, 18.0.

15 The weight ratio of Ginger oil to 4-chlorobenzylamine used in the reductive amination
is about 3:1 (from 2.7:1 to 3.3:1). The chemical shift measure by '"H NMR may vary, for
example, up to 0.2 ppm. The chemical shift measure by "*H NMR may vary, for example, up
to 0.5 ppm. The analytical Mass Spectrum may have an experimental error of +/- 0.3.

20  Purity Determination
The purity of the product was measure by HPLC. The major peak of retention time of
2.22 minutes indicating greater than about 80%, 85%, 90, or 95% of purity. The HPLC

conditions used are as follows.

HPLC conditions:
25 Mobile Phase A: 13.3 mM ammonium formate/6.7 mM formic acid in water
Mobile Phase B: 6 mM ammonium formate/3 mM formic acid in water/CH;CN (1/9,

v/v)
Column: Synergi Fusion-RP 100A Mercury, 2 x 20 mm, 2.5 micron
(Phenomenex Part No 00M-4423-B0_CE)
30 Gradient Program: RT = 2.22 minutes
Time, minute % Phase B Flow rate, mlI/min

0 100 0.5

1 100 0.5

2.5 40 0.5




chr omat ogr aphy enpl oying a gradient from 100% chloroformto

chl or of orm net hanol (5:1). The product was detected in the relatively polar
fracti onswbyotoniigsossayer chromat ography (TLC). Product - cearaiseémg3dis@ct i ons
wer e conbi ned and concentrated then dried under high vacuum overnight to
provide a light brown oil (0.672 g). 1H NMR (500 MHz, CDCI3) d : 7.30- 7.24
(m 4H), 6.81 (d, J = 7.8 Hz, 1H), 6.66-6.62 (m 2H), 4.25 (br s, 2H), 3.82
(s, 3H, 3.82 (d, J 13.2 Hz, 1H), 34%2 (d, J = 13.2 Hz, 1H), 2.73 (m

\;II

1H), 2.66-2.51 (m 1H), 1.86-1 .78 (m 1H), 1.72-1 .63 (m 1H), 1.62-1 .51
(m 1H), 1.17 (d, K& 6.3 Hr, 3H). 23C NWR (125 VMHgg CDCI3)] d : 146.6,
143.8, 133.9.132.8_129.9_ 129 7 128.6. 120.8, 114 5 1109, 55.8, 5 1 .9,

50.2, 38.5, (3 1.9, ¥ 1.6, 20.7, 2619 22.6,19.9. Ndalytic [MB(M H¥) : nfz
320.2. 1H NNR (500 4%, CD30D) d 100 1 O-7.130 (m d&§), 6.63 (br s, 1H),

6.58 (m 1HL—6-48 (m 1H) 13.68 (s 3Hy 3 65 (m 1H 388 (m 1H), 2.57
(m 1H), 2.50 (m 1H), 2.35 (m 1H) . 1.73 (m 1H), 1.49 (m 1H), 1.04 (d,
3H). 13C NVRTHel2ftyMthe (BRBODYastlso mdubs byl IR inbRiati it hd8.axigd2. 6, 129. 9,

128.1 , 4 3, 49.2, 37.7, 3 1.5 18.0. The
wei ght %9%&89%& RJ ¥&€ﬁ]r?zg?rtﬁ% %n/f’ enzyl amine used in the reductive

ami nat i on is a*m)situcgrelof(qoﬂtpﬁv@ 5’X31T1F7d€t)1 ®r 8xample Campeusii) dedeteyfined tareasur e by
1H NVR Ry o¥ &iiyws.f or exanple, up to 0.2 ppm The chem cal shift neasure by
13H NVR may vary, for exanple, up to 0.5 ppm The anal ytical Mass Spectrum
may have an experi nental er o s 0.3. Purity Determ nation The purity
of the product was neasure by he maj or peak of retention tine of
2.22 mnutes indicating greate 80% 85% 90, or 95% of purity.
The HPLC conditions used areyas ¢ . 27 condi tions: Mbile Phase A
13.3 mM amoni um formate/6. [7 nMformic acid|in water Mbile Phase B: 6 nM
ammoni um formate/ 3 nM form cCHacid in water/ 3CN (1/9, v/v) Col um:
Synergi Fusion-RP 100A Mercury, 2 x 20 mm[ 2.5 m cron (Phenonenex Part No
00M 4423- BO_CE)

Cl
Compound Example 1
4-(3-(4-chlorobenzylamino)butyl)-2-methoxyphenol

10 B. Synthesis by reductive amination.

cl
HO 1
H,N

CHj3 :
H;CO Toluene, reflux
0O -H,0, Dean-Stark
Vanillylacetone 2) NaBH,, MeOH
HO
CH;

MeO Cl
HN



G adi ent Program RT = 2.22 minutesThe purity of the product was al so
nmeasure by 1H NVR indicating it to be a single conpound of a purity of
greater twearofoB@s 95% The structure of Conmpound ExanmplCa/us2¢ion3dEsanpl e
Conpound 1) is determined to be as foll ows. Conpound Exanple 1

4- (3- (4-chl or obenzyl am no) butyl ) - 2- met hoxyphenol B. Synthesis by reductive
am nation. Vanillylacetone T) NaBH4, MeCHvanillyl acetone (5.00 g, 25.7
nmol ) was di ssolved in toluene (250 n#4) and 4- chl orobenzyl am ne (3.82 g,
27.0 mmol) was added. The m xture was mai ntai ned under an at nosphere of
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distillatijon for At thIStIrTEt he Dean- renoved and
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bor ohydr latieosplerg pf nitmogeatana hedted atk6luxiwith)remasal aicleteel by @ean Starkdisiiadorer 30

m nutes 4R pglgor RIS t?nte tﬁ%bﬁéﬁn St\QFk%%ptvﬁ%] r&ﬂ{)‘\/etd'a%p tﬁ’@?g&%ﬁﬂl FhE vJaPe m xture

was heat ed at ref Ion m xture was
cool ed t@ocrleﬁmeE’@n*p@n @El!ﬂaﬁﬂ angdlydion peepdiunt @r@yﬂtﬂ%ﬁ@dim@té@l@é 198 dlim

bi car bongje aé&&d‘-ﬂohféﬂ M@&eﬁb&%muf@@@wth@@%ﬂoﬁ;b Qﬁ}nﬁ@ X HEEhYRSdifN et rat ed by
rotary e\éggoratlon and the aqueous residue was partitioned between water

and chl ofgPeeithernEiuEsVas by treflps for A Sogs; é&lth@\}'@}e he FRAQI BRI S asm
sul f at e adgled toedonh tdniperadle and powad Rt Jatlr&dd aadeeummmnbucmsndt@@mutpurl fied

i il | bi h %
ammoni o o e PR a e BBl A B P el AR FERIE E combi nea
and doncegsiduatwad paititioned etgen mater ahd @bmﬁamuﬁmwmrﬂfpgmtayerdvqsromd deera |ight
brown oi Ianl()@rojds Qollum %ﬁl % and %5‘1 MR dhdiGeo tra@HdTﬁ@ﬁrﬁfi&?%g fhlémpglyleﬁhe

product were substant e sane as those In
Condi t i oH®8Y Eitqargfé%'%n ﬁlﬁprﬁgtggrapw@@gza Mobiedhase ‘Pf&r(ean@?f“?ﬁ‘(‘ﬁth%ﬁl Of

fG Inf;er (?d chidreia@i. | RBdwh-citagiag er(btioBvaéﬂé cgm.btnédj fahdlwr\@ﬁfﬂidt‘é'd th@ﬂdrd }gam ne
ol | owe uction wt di um ri f han
fraction %e ?IH@CL&J&] oM thtl Oo%g\f %egz? gggﬁg%wn oﬂ?G.jlé.'g,%A ). B NI\?IQ, S@MMR,
15 and Mass Spectrum of the product were substantially the same as those in Example 1, A
(made by the Conditioned Extraction method).

Example 2
A. Conditioned Extraction of Ginger Oil: Reaction of ginger oil with 4-
20  trifluoromethylbenzylamine followed by reduction with sodium borohydride in
methanol and by fractioning using column chromatography
Ginger 0il (10 g) was dissolved in toluene (250 mL) and 4-trifluoromethylbenzylamine
(3.5 g) was added. The mixture was maintained under an atmosphere of nitrogen and
heated at reflux with removal of water by Dean-Stark distillation for 16 hours. At this time the
25  Dean-Stark trap was removed and the reaction mixture was cooled to 0°C on an ice bath. A
solution of sodium borohydride (10 g) in methanol (100 mL) was added portion-wise over 30
minutes with vigorous stirring. When the addition was complete the mixture was heated to
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
30  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 products were then fractionated using silica gel column
chromatography employing a gradient from 100% chloroform to chloroform:methanol (5:1).
The product was detected in the relatively polar fractions by thin layer chromatography
35 (TLC). Product-containing fractions were combined and concentrated then dried under high



G nger oil ( 10 g) was dissolved in toluene (250 m _) and

4-trifluoronet hyl benzylamne (3.5 g) was added. The m xture was nai nt ai ned
under an wWOroBYhersé of nitrogen and heated at refl ux w PoTESa0AB1GF wat er
by Dean-Stark distillation for 16 hours. At this tine the Dean-Stark trap
was renoved and the reaction m xture was cooled to QOC on an ice bath. A
sol ution of sodi um borohydride (10 g) in nethanol (100 m ) was added
portion-wi se over 30 mnutes with vigéfous stirring. Wien the addition was
conplete the m xture was heated to reflux for 16 hours. At this time the

reaction vé@u&FnLHv@rn\f@l@toC&&J c%da Iﬁg‘ht E@Qﬁbﬂ gjmrgat W ﬂM@r(QOCDDIH& eGb('JIE)tEQ 783t ur at ed
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bet ween \(mtsezH)aaéothJeJmfme1 H)'haee40(lsj IH p:E 80 (, l ayier7 e s ngrzmedz Tv@r, anhydrous

sodi um sy t fd l 0. h were then
fracti onaHé% 6‘:73%3%3 n@?ﬁ?c 184 %ﬁ@glﬁm é(?hf%% %eld‘h? b E ying g é@adl ent
f rom 100%MFhi185 iz GPEL) @h14@r7oﬂﬂ)4 o 148 Ph dHD, 1€9>1,1928 4TI11%7 @ﬂ@a&ci%\/@as det ect ed

in the rebabiweley 1108 ar1br &t i50RS5HY, éshi @2baétﬁf R8eNRyLEARPY (TLO).
Product - contai ni ng fractions were conbi ned and concentrat ed then dried

under hi ghvachﬁr‘i"%%r”f‘ﬂod’ﬁﬂ'”%fOﬁﬁ(b@ltr&'éor&mlefhdp?”ﬂfaﬂw ep i ige ey, 11 NWR
g530 M—Iz,amﬁlaﬁ‘cbrﬁlb about 37. 56’m(2d71 tb 333:7). 8rhklzherdichl, shitt. rﬂe%ls(n(é by HRMR Blalgé (éH)

4 J =
2507 b vinyiol et u s SO pd Rl ofn HRa 26y Sl malan 3p®), (4, )
2.6710. 55Xé(mnle 260t 0.5.ppa- Trhe AMalytical Mi&fs, SpectBi@n may 63ve(an expefimental Brro(ef, J = 6. 3
Hz, 3H) ,13(533N|\/R (125 MHz, CDCI3) d : 146.7, 144.6, 143.9, 134.0, 129.1 ,
128 4 127 5, 125.4, 125. 3 123.2, 120.8, 114.6, 111.0, 55.7, 52.1 , 50.6,
38.8, 32.0, 20.1 . VB (Cl) mz353 (Mt) . The weight ratio of ginger oil to
4-trifl ueuaelhyhbatcty! am ne used in the reductive am nation is about 3:1

(from2.7:1 to 3.3:1). The chem cal shift ure by 1 va for
xanpl o, | up t SPOPBEA e WAL R R Tt e e TA PRiotRrok LR Oty °F or
exanpbe, 222 ntigutes Bdipgtimy giidaéer dranl apditcaare, B sIGeeds ahpurky Thav#Lan

experime 3. Purity Determ nation The purity of the

pr oduct %@'t@ggﬁdﬁ%asﬁg@% The maj or peak of retention tine of 2.22

m nut es |,_;p;jb%;,&p(g7sgreater t han about 80% 85% 90, or 95% of purity. The

HPLC
Mobile Phase A: 13.3 mM ammonium formate/6.7 mM formic acid in water

Mobile Phase B: 6 mM ammonium formate/3 mM formic acid in water/CHsCN (1/9,

20 wiv)
Column: Synergi Fusion-RP 100A Mercury, 2 x 20 mm, 2.5 micron
(Phenomenex Part No 00M-4423-B0_CE)
Gradient Program: RT = 2.22 minutes
Time, minute % Phase B Flow rate, mlI/min
0 100 0.5
1 100 0.5
2.5 40 0.5
3.4 40 0.5
3.5 100 0.5
45 100 0.5
25 The purity of the product was also measure by '"H NMR indicating it to be a single

compound of a purity of greater than 90% or 95%.
The structure of Compound Example 2 (or Example Compound 2) is determined to be
as follows.



conditions used are as follows. HPLC conditions: Mbile Phase A: 13.3 nmM
ammonium formate/6. 7 mMformc acid in water Mbile Phase B: 6 mM amoni um
f or mat e/ woighfoornsdss acid in water/CH 3CN (1/9, v/v) Col eem/USSyI088QB30
Fusi on- RP 100A Mercury, 2 x 20 mm 2.5 mcron (Phenonmenex Part No
O0M 4423-B0_CE) G adient Program RT = 2.22 mnutes The purity of the
product was al so neasure by 1H NVMR indicating it to be a single conmpound of
a purity of greater than 90% or 95% 3&he structure of Conpound Exanple 2
(or Exanple Conpound 2) is determned to be as foll ows. Conpound Exanple 2
4-(3-(4-(trifl uopeqet hyl enzyl am no) butyl) - 2- met hoxyphengkgB. Synthesis by
reducti ve am nati on. , MeCH Vani Hyl q yl acet one (5.00
g, 25.7 mml) was disolved in toluene (250 m ) and 4
trifluoronethyl benzyl AN The m xture was
mai nt ai ned under_a . 3 X reflux with
renoval of wateMeGy Dean Stark di stllltlon for 16 hours. At this tinme the
Dean-Stark trap was renoved and the repction mxture was cooled to OQOC on
an ice bath. A solution of sodium bordgdride (5 g) in nmethanol (100 nm )
was added portion-w se over 30 @ RS %,{;,6] yi gorous stirring. \WWen the
addition was conplete the mxture was Eeated at reflux for 16 hours. At
this time the reactdGri4hiilyqipraetiidepsyinee) by -SathosyRierdt ure and pour ed
into saturated aqueous sodi um bi carbonate solution (300 mM ). The resulting
ncent r at.ed rot evaporation and the aqueous residue was

m xtu e
parti OF &%ﬁése‘?’yr\ﬁ/gf’%tfv zfﬂﬂnﬂﬂ%rof orm The chloroform|ayer was dried

over anhydrous sodium sul fate and then filte 68,
HO 1)
HoN

CH3 o
H;CO Toluene, reflux
-H,0, Dean-Stark
@]
. 2) NaBH,4, MeOH
Vanillylacetone
HO
CHj

MeQ CFs
HN

Vanillylacetone (5.00 g, 25.7 mmol) was dissolved in toluene (250 mL) and 4-
trifluoromethylbenzylamine (4.73 g, 27.0 mmol) was added. The mixture was maintained
under an atmosphere of nitrogen and heated at reflux with removal of water by Dean-Stark

10  distillation for 16 hours. At this time the Dean-Stark trap was removed and the reaction
mixture was cooled to 0°C on an ice bath. A solution of sodium borohydride (5 g) in
methanol (100 mL) was added portion-wise over 30 minutes with vigorous stirring. When the
addition was complete the mixture was heated at reflux for 16 hours. At this time the
reaction mixture was cooled to room temperature and poured into saturated aqueous sodium

15  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 product was then purified using silica gel column chromatography
employing a mobile phase of 5% ammonia-methanol in chloroform. Product-containing

20  fractions were combined and concentrated then dried under high vacuum overnight to



concentrated. The product was then purified using silica gel colum
chromat ogr aphy enpl oyi ng a nobil e phase of 5% anmoni a- met hanol in

chl or of orwp 2Prood8ass - cont ai ni ng fracti ons were conbi ned &od/usenossiisat ed

t hen dried under high vacuum overnight toprovide a light brown oil (6.72 g,
74% ) . 1H NVR, 13C NVR, and Mass Spectrum of the product were
substantially the sane as those in Exanple 2, A (nmade by the Conditioned
Extracti on nethod). Exanple AA: Exocy#bsi s assay/ MIT assay Primary neurons
from E18 Sprague-Dawl ey rat enbryos are plated at optim zed concentrations

i nl ?84 V‘@ldwd@'aalbﬁiﬁord)vvh J)\E(GT’PE@' ?4%') ) NMP{QGO)NMFQ\'@AGWS @b&:tmﬁh‘ cﬂttlﬂa' ned in
cul tures

Supp! e RIOGHARE SS eI e 2 JRe DB A each by 1 SO MBI fbued by
addi t i on Eafractielimethedor Abeta ol i goner preparations ( 1 .5 nmM, and

i ncubated for 1 to 24 hr at 37 0Cin 5% CO2. MIT reagent (3-

(4, 5-di net hyl t hi zaol - 2yl ) - 2, 5di phenyl tetrazolium brom de) (Roche Ml ecul ar
Bi ochéni @aﬁ@?leﬂb‘\rFef@QViQSiStaétSGdMTﬁapﬁfﬁysphate buffered saline to 5ng/mm _. 10

mL of MIT | abg} mﬂgné%ﬁl@fﬂ&m ES$g 8 @Eﬁie waI%?FAPe% ybs@&%lété@é&%hﬁ@e@t 37 0OC for
1h, then |ma% a assa eis or matted 'so that conpounds are tested

with andCoRce %P”%ﬁé@éwﬁﬂpéé‘f’éw NP gtedia ( It@g%ﬂés'}l%mlﬁl%r?ﬁ“ﬁ&faé%e tthxi ¢ or
met abol i ealturas facs wu@smnﬂmd&emwdewngrof NB nidié Wit \esstpplgmeasaittegenat t he

ol ate 1 agdtn e o BEE ¥'iets JoReE by ARl VRRER AL Beftr plolie” Clrrome
per f a0 manwpaiatons|l i3tu) nad. m@baheumf 1p0 64:bd@tﬁé§cﬁm5°/oé3>01cy/tT6ge®eas@ays/ MIT
assays Cgtf‘s Bfﬁ]eftrﬁl\éﬁ\gadl Byif E'@d.blhén?f B Aofum B Af‘e ﬂ%ochla'l\)\ble% Iaﬁéloc@mlcals@fj ecting

bi oactiv de’species In el mer | sease rochem
2004 Novf@ﬂ?nf(t@ate%'ﬂ@hwat&%ff@!edaﬁtﬂ'e&ﬂnwwt1(bJL°f@4TTo'@B€Jin@ "INt d pepti des
i nhi bit eadddubatchivdidand-isbupgbdyl 37vcagoln, Rneuhrﬁag%dS di phenyl tetrazolium

Do g (M) cLSEL 30 o TNERS) U M L BT R SRSl o gl Ur ool
di sedSe by eacrgyatevabis desid diadiatassoxicyl roetdodiiedlly apiyptaod@our@srearly ¢d inhei mer
Res. Zoo%d%gre;eﬁ&a)cés’]caag (a:l?‘ﬁre @éP&ﬁﬁé‘&lMeﬁx} S&Qéht) .réhl:ll%tical performance of the
screening plate layout are assessed, screening will be initiated if the current performance is
maintained.
Similar procedures for exocytosis assays/MTT assays can be found in the literature.
20 Seee.g.,LiuY, 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-y1)-2,5-diphenyltetrazolium bromide (MTT)
reduction by enhancing MTT formazan exocytosis.” J Neurochem. 1997 Dec;69(6):2285-93;
and Liu Y, and Schubert D. “Treating Alzheimer's disease by inactivating bioactive amyloid
25  beta peptide” Curr. Alzheimer Res. 2006 Apr;3(2):129-35.

Experimental controls:
Abeta 1-42 oligomers made according to published methods methods [See e.g.
Dahigren et al., “Oligomeric and fibrillar species of amyloid-beta peptides differentially affect
30  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 motility in hippocampal neurons” Mol Cell Neurosci. 2006 Nov;33(3):274-
82. Epub 2006 Sep 8; Puzzo et al., “Amyloid-beta peptide inhibits activation of the nitric
35  oxide/cGMP/cAMP-responsive element-binding protein pathway during hippocampal



Abeta 1-42 oligonmers nmade according to published nethods nethods [ See e.qg.
Dahl gren et al., "Aigoneric and fibrillar species of anyloid-beta peptides
di ff er entwal2by/agdsect neuronal viability" J Biol Chem 2P200AISAuG/03030
277(35): 32046- 53. Epub 2002 Jun 10.; LeVine H 3rd. "Al zheiner's

bet a- pepti de ol i goner formation at physiol ogic concentrations” Anal

Bi ochem 2004 Dec 1;335(1):81-90; Shrestha et.al, "Anyloid beta peptide
adversely affects spine nunber and no#8lity in hi ppocanpal neurons"” Mol

Cell Neurosci. 2006 Nov; 33(3):274- 82. Epub 2006 Sep 8; Puzzo et al.,
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using the exocytosis assay as a readout, and immunohistochemical analysis of the relative

20  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 than 20% glia
(positive for GFAP) vs. neurons (staining positively with antibodies directed against MAP2) at
the screening age of 21 days in vitro (21 DIV) are rejected.

25
Abeta Oligomer preparations

Human amyloid peptide 1-42 is obtained from California Peptide, with lot-choice

contingent upon quality control analysis. Quality controls of oligomer preparations consist of
Westerns to determine oligomer size ranges and relative concentrations, and the MTT assay

30  to confirm exocytosis acceleration without toxicity. Toxicity is monitored in each image-based
assay via quantification of nuclear morphology visualized with the DNA binding dye DAPI
(Invitrogen). Nuclei that are fragmented are considered to be in late stage apoptosis (Majno
and Joris ‘95). Peptide lots producing unusual peptide size ranges or significant toxicity at a
standard 1.5 uM concentration on neurons are rejected. Plate-based controls —The assay

35  optimization will be complete when reformatted plates achieve a minimum of statistically
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structures. Certain test compounds significantly reverse the effects of Abeta oligomers but

20  not affect neuronal metabolism.
Compound Example 1 was dosed in the MTT assay and was shown to block the
Abeta oligomer-induced acceleration of exocytosis with an ECs, of 10 yM, indicating that
Compound Example 1 blocks/abate the activity/effect of Abeta oligomer on neuron cells.

25 Example BB: Binding Assay
Each test compound was added to a plate followed by an addition of one or more of

Abeta 1-42 Oligomers. The plates were fixed with 3.7 % paraformaldehyde in phosphate
buffered saline (PBS) for 15 min. The plate was then washed 3x with PBS for 5 min each.
The plates were blocked at room temperature for 1 hour in 5 % goat serum and 0.5% Triton

30  X-100 (CAS number: 9002-93-1) in PBS. Primary antibodies (anti-MAP 2 polyclonal,
Millipore #AB5622 and anti-Beta Amyloid 6E10 monoclonal, Convance #SIG-39300) were
diluted 1:1000 in 5 % goat serum with PBS. Primary antibodies were incubated either
overnight at 4 °C or 1 hour at RT. The plate was then washed 3x with PBS for 5 min each.
Secondary antibodies (Alex Flor 488 polyclonal, Invitrogen # A11008 and Alexa Flor 647

35  monoclonal, Invitrogen #A21235) were diluted 1:1000 in 5 % goat serum with PBS.
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accordi ngeﬁtﬂe BH\pelrsé)hQ%cts spine number and motility in hippocampal neurons” Mol Cell
Neurosci. 2006 Nov;33(3):274-82. Epub 2006 Sep 8; Puzzo et al., “Amyloid-beta peptide
inhibits activation of the nitric oxide/cGMP/cAMP-responsive element-binding protein
pathway during hippocampal synaptic plasticity” J Neurosci. 2005 Jul 20;25(29).6887-97;
20  Barghorn et al., “Globular amyloid beta-peptide oligomer - a homogenous and stable
neuropathological protein in Alzheimer's disease” J Neurochem. 2005 Nov;95(3):834-47.
Epub 2005 Aug 31; Johansson et al., Physiochemical characterization of the Alzheimer's
disease-related peptides A beta 1-42 Arctic and A beta 1-42wt. FEBS J. 2006 Jun;2
73(12):2618-30] as well as brain-derived Abeta oligomers (See e.g. Walsh et al., Naturally
25  secreted oligomers of amyloid beta protein potently inhibit hippocampal long-term
potentiation in vivo. Nature (2002). 416, 535-539; Lesne et al., A specific amyloid-beta
protein assembly in the brain impairs memory. Nature. 2006 Mar 16;440(7082):352-7;
Shankar et al, Amyloid-beta protein dimers isolated directly from Alzheimer's brains impair
synaptic plasticity and memory. Nat Med. 2008 Aug;14(8):837-42. Epub 2008 Jun 22) will
30  serve as positive controls. Quality controls of oligomer preparations consist of Westerns to
determine oligomer size ranges and relative concentrations, and the MTT assay to confirm
exocytosis acceleration without toxicity. Toxicity is monitored in each image-based assay via
quantification of nuclear morphology visualized with the DNA binding dye DAPI (Invitrogen).
Nuclei that are fragmented are considered to be in late stage apoptosis (Majno and Joris
35  Apoptosis, oncosis, and necrosis. An overview of cell death. Am J Pathol 1995;146:3—16).
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aut onat egr Bhe hOF@PRBmM temperature. Membrane was washed three times for 40 minutes each
with a solution of TBS/0.05% tween-20 and developed with ECL reagent (BIO-RAD #162-
20  0112) for 5 minutes. Image acquisition was performed on an Alpha Innotech FluorChem Q
quantitative imaging system and analyzed with AlphaView Q software.

PK studies:
PK studies are performed at CEREP Inc of Redmond WA, according to their standard
25  protocols:: The plasma samples were processed using acetonitrile precipitation and analyzed
by HPLC-MS or HPLC-MS/MS. Peak areas were recorded, and the concentrations of the
test 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 quantitation (LLQ).
30
NMR spectroscopy and mass spectrometry:

Active fractions were analyzed by 1TH NMR (Varian 500 MHz NMR spectrometer) and
purified compounds were characterized using a combination 1D and 2D 1H NMR
experiments and 13C NMR experiments. Structure proof was obtained using these NMR

35  techniques in combination with low resolution mass spectrometry to determine molecular



platform using the Neuronal Profiling algorithm For statistical analysis,
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Example DD: A primary neuron-based functional screening assay to detect small
molecule Abeta oligomer blockers.
Primary rat neurons grown for at least 3 weeks in vitro were chosen as the basis for
this screening assay. These neurons express the full complement of synaptic proteins
20  characteristic of neurons in the mature brain, and exhibit a complex network of activity-
dependent electrical signaling. Neurons and glia in such cultures have molecular signaling
networks exhibiting excellent registration with intact brain circuitry, and for this reason have
been used for over two decades as a model system for learning and memory (See e.g.
Kaech S, Banker G. Culturing hippocampal neurons. Nat Protoc. 2006;1(5):2406-15. Epub
25 2007 Jan 11; See also Craig AM, Graf ER, Linhoff MW. How to build a central synapse:
clues from cell culture. Trends Neurosci. 2006 Jan;29(1):8-20. Epub 2005 Dec 7. Review).
More complex systems such as acute or organotypic brain slices are very useful but not
amenable to high throughput screening. Immortalized or transformed neuronal cell lines are
amenable to high throughput screening, but do not replicate the electrophysiological state-
30  dependent signaling of primary neuronal cultures and are unlikely to adequately model the
subtle alterations in this signaling that are caused by oligomers during the earliest
manifestations of 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
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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
20  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
accelerating the exocytosis rate of reduced formazan, while leaving endocytosis rate
25  unaffected, which can be seen in mature primary neurons in vifro and quantified these
morphological shifts via automated microscopy and image processing. At a given point in
time following tetrazolium salt addition to the culture well, vehicle-treated cells had the
appearance of those in Figure 1A, while Abeta oligomer-treated cells had the appearance of
those in Figure 1B. Under these circumstances, there was no overall change in the total
30  amount of reduced formazan, simply a shift in its morphology. This assay is sensitive to low
levels of oligomers that do not cause cell death.

Evidence suggests that Abeta oligomer-mediated reduction in neuronal surface
receptor expression mediated by membrane trafficking are the basis for oligomer inhibition of
electrophysiological measures of synaptic plasticity (LTP) and thus learning and memory

35 (See Kamenetz F, Tomita T, Hsieh H, Seabrook G, Borchelt D, Iwatsubo T, Sisodia S,



subtle alterations in this signaling that are caused by oligonmers during
the earliest manifestations of the disease state (See e.g. Grtz P,
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8(1):1 8-25). For this reason, primary neuronal cultures werechosen because
of their ability to be used in high throughput screens and fidelity to what
occurs in vivo. Reduced fornmazan was B4rst visible in intracellular
vesicles (Figure 1A). Example of neurons filled with | abel ed vesicles
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Voss JC, Jin LW. Candidate anti-Abeta fluorene compounds selected from analogs of

20  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].

The exocytosis assay was adapted for use with mature primary neuronal cultures

25  grown for 3 weeks in vitro. Abeta oligomers caused a dose-dependent decrease in the
amount of intracellular vesicles (puncta) filled with reduced purple formazan (Figure. 2A,
squares; 3uM dose corresponds to image in Figure 2C) as measured via image processing
using a Cellomics VTI automated microscopy system. Increasing the amount of Abeta
oligomers eventually resulted in overt toxicity. Thus, the concentration of neuroactive Abeta

30 oligomers was much lower than that causing cell death. This decrease can be blocked by
adding stoichiometric amounts of anti-Abeta monoclonal antibody 6E10 (IgG) to the cultures
prior to oligomer addition (Figure 2A, circle; the circle corresponds to image in Figure 2D;
antibody alone [down triangle] has no effect on the neurons). Several compounds were
tested that have been reported to block the effects of Abeta oligomers, including the sugar

35 alcohol scyllo-inositol (AZD-103), the nAChR antagonist hexamethonium bromide, and the
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20  Example Compound 2, 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.

25
Example EE: Fear Conditioning Assay

Compound Example 2 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

30 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

35  shock (the unconditioned stimulus, US). Animals that show good learning will express an
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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
20  were observed at any dose.

Example FF: Membrane Trafficking Assay:
Abeta assemblies were isolated from patients with Alzheimer’s Disease (AD) or from
normal patients. The Abeta assemblies were tested for their ability to modulate membrane
25  trafficking. HMW (>100KDa) Abeta assemblies isolated from AD patients do not affect
membrane trafficking (not shown). IMW (10-100KDa) Abeta assemblies isolated from AD
patients significantly affect membrane trafficking. (Figure 4). IMW Abeta assemblies
isolated from Age-matched normal individuals do not affect membrane trafficking (Figure 4).
Compound Example 2 has no effect on Abeta assemblies isolated from Age-matched normal
30 individuals. (Figure 4). Compound Example 2 significantly blocked the trafficking effects of
AD-brain derived Abeta aseemblies. (Figure 4).

Although the present invention has been described in considerable detail with
reference to certain preferred versions thereof, other versions are possible. Therefore, the
35  spirit and scope of the invention should not be limited to the description of the preferred
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R4 and R4 ;
(A1) (A2)

R?, R% R* R® and R® are each, independently, selected from H, OH, C,.c alkoxy, C1.
haloalkoxy, halo, CN, NO,, C, alkyl, C,¢ haloalkyl, Cs.; cycloalkyl, NH,, NH(C,4 alkyl),
NH(Cs. cycloalkyl), N(C1.4 alkyl),, NHC(O)(C14 alkyl), SH, S(C 1 alkyl), C(O)OR?, C(O)R®,
C(O)NR°R?, OC(O)R®, OC(O)NR°R?, NR°R?, NR°C(O)R®, NR°C(O)OR?, NR°S(O)R",
NR°S(0),NR°R?, S(O)R®, S(O),R", and S(O),NR°R¢;

R’ is H, Cy alkyl, C1.¢ haloalkyl, or Cs cycloalkyl;

R®is Ci, alkyl, C1.¢ haloalkyl, or Cs; cycloalkyl;

R%is H, Cis alkyl, C1¢ haloalkyl, or Cs.7 cycloalkyl;

R"is H, C,. alkyl, C.¢ haloalkyl, or Cs.; cycloalkyl;

R is H, Ci. alkyl, C1 haloalkyl, or Cs.;cycloalkyl;
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heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..s alkenyl, C,.¢ alkynyl, aryl,
cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of the C, alkyl, C,¢ haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, C..s alkenyl, C. alkynyl, aryl, cycloalkyl, heteroaryl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
amino, halo, C,alkyl, C,.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl and heterocycloalkyl;

R and R? are independently selected from H, C1 alkyl, C1.¢ haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..s alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of the C, alkyl, C,¢ haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, C. alkenyl, C..s alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
amino, halo, C,salkyl, C;.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl and heterocycloalkyl;

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 optionally substituted with 1, 2, 3,4, 0r 5
substituents independently selected from OH, amino, halo, Ci.s alkyl, C; haloalkyl, Ci¢
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hal oal kylikogy, ¢! akdiodikoxy) @kye 2RI, deteYdaryl eedr@ayikiny adyKihikyl, and
het erocycl 8)2{ kL%“aI Kyl chfgqgfweny agz z; i;/ny)? yaryly a(:nycl oal kyl ,

het eroar (F?éktyérocycl oal kyl , wherein each of the G -6 al kyl, G -6
hal oal kyl ar gdchl yis mdead;r@eo@rs;elmteldydom I8 y@ls @ikl €| ahatodikyl, arylalkyl,

het I | kyl ,

net er oo shaRltha), Kileaead) SRRV onuGRAR, BLOHA R b PYBL 01 o
or 5 subQquqa}@ihh%teimwé@wmwyyloglévle\&lw@inEa@mfm CeNkyhfi-nbalodal.o, Ci -6

al kyl', Oaryfal@ﬁha@}dwalkypcy@o@lymwhet@ocﬁumyfa tylk@Xé’alkeﬁﬁ/iyb Ga@hlylabﬂwl _
heteroaryl het er oary ycl oa erocycl oal ﬁ | ;" each Rb is

| ndependéYFﬂcr%}‘yhB?té@@%aﬁdr*}éﬁ%ffl?ycm'km t'On%t'uv SBbSHEHt%’a"V'Wy1I 2 %nAyPraﬁ kyl

hleL er oiar ghtaslnilgy;hts umyépértmahtllwewcteyxlfmnherla errocyahqabisyt alakyl, C;. &Eéklﬁllk?Ik t@;a(nyl , C2.6
al kynyl, _ar C eroa etero a

het)ér)c/)ar ??8%% ﬁ/ai @‘P@é\?é%'fla ) W %ﬁ{%o%’t eeﬁeé%%/@%o&%le%l%yqndyv\her)él n each of
the G - 6haﬂeto5tVQ|08®lyl 6 hal oal kyl, arylal kyl, heteroaryl al kyl,

cycloal kyl al kylop ﬁ%e§ﬁ&5%rﬂeHW§%Yécfe|gK% H%iefa |{s§md|o%§2 aBikyny . aryt,

cycl oal k het er oa eterocyc yI al kyI

O o Kbpiaiaaplaiiavdaiieiblity BRSROIGRAI N Do B a MSMSLBRL ot oo Wi th 1.
é, g, ﬁkcﬂflodﬁ(ysn&éidatw&@teﬁocyﬂé@mﬁmw )heféﬁiaﬁ)ﬂelilleﬂlczél@émﬁrﬂsylﬁm no, hfaLol

- a al O (0] a ,
ot or oa Drterar GBI Wliioin <56 8 B e roadh - A SRu T S Helroa B R ar
I ndependeydidajkymédyle bétedcyatamikylelkylOC - Hlkeenkly C,. dkyn@l, &ral, ogldeikyl, heterphal, kyl |
het | kenyl , C2.6
aﬁk%??r N oiéy&%alkt”y)’% aﬂ;a;ﬂl |<Y1Ln% oiér)JlallTyE%%ﬁéﬁﬁ/%égypﬂdﬁélte"ﬁ%({?fl ?mﬁ% ﬁafik f”y
het er oar 9PU§4”R§MSUb@WﬁPQ‘JHI”@I?aBkiﬁIOféﬁdOSH@@@ﬁde@WS’&PW cleglfromfidr ei n each of
the G - 6aﬁh||r+é) halo, @, % Bk at %'aiéwk | @raéik@k;kxd Ghé]&:ﬂl@)&ﬁ’%rr)){|aﬁl)bliflb()}l heteroaryl

cycl oal kyl al @f)’/&ﬁlwge}@?ﬁa?ky}/ gﬁet{él%callo@f(yl C2.6 al kenyl, C2.6 alkynyl, aryl,

het er oar VfterQ
R°' and R* are independently selected from H, C., alkyl, C1.s haloalkyl, arylalkyl,

heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..s alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of the C.,o alkyl, C;. haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, C. alkenyl, C..s alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
amino, halo, C,salkyl, C;.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl;

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 optionally substituted with 1, 2, 3,4, 0r 5
substituents independently selected from OH, amino, halo, Ci.s alkyl, C; haloalkyl, Ci¢
alkoxy, Ci.s haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl; and

mis 0,1, or2,
with the proviso that



het erocycl oal kyl , aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl and

het erocycl oal kyl al kyl is optionally substituted with 1, 2, 3, 4, or 5
subst i t uewbD=20ivdeEendent |y sel ected from OH, am no, hal eCTTS2@0aBkgé , C -6
hal oal kyl, G -6 al koxy, Cl1 hal oal koxy, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl , cycl oal kyl and heterocycl oal kyl; or Rc and Rd toget her
with the Natomto which they are attached forma A, 5-, 6- or 7-nenbered
het er ocycl oal kyl group that is optionally substituted with 1, 2, 3, 4, or 5
substituents independently selected fromOH, amno, halo, C-6 alkyl, Cl

hal oal kyl, G caEﬂh&OHyus adnou&y bedran ke o ofRy R?, FRT i, Bhdit areh%sér%hw

heteroar I al k cl oal k het er ocycl oal kyl ; each Ra IS
i ndepend ﬂf’??g d& & 6?'}‘%% ?—rl‘d(%r hgloaﬁk%f/ancb 6 hal oal kyl , aryI al kyl ,

het er oar yl al kw) wheyR| iealnkyidtabkwl), tHeatae leashonk oaRKyR 'd] K IR, @ad &' wwayl, C2.6
al kynyl , th% cycl oal kyl, heteroaryl and heterocycl oal kyl, wherein each of
the G -6"a kyI C -6 hal oal kyl, aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyI het er ocycl oal kyl al kyl , C2.6 al kenyl, C2-6 al kynyl, aryl,
cycl oal kyl, heteroaryl and heterocycloal kyl is optionally substituted with
1, 2, 3, 4 or 5 substituents independently selected fromOH CN, am no,
halo, G 26 al ki compougd Wéﬂ'%’aﬂ@Phar@ac%‘“aﬁl”b(@ﬁ?ﬁpt%ﬁ"e %‘tﬁéﬂr‘%ﬁ%l"mﬁ’@” t"‘é?r%}l

aryl al kylR?, AfeRE RO aNYIR® aheihespeadantiakkiydted nmmabkyblko@nﬂwdr@tgaabayoiyoal kyl ;
each Rb 1 is independently selected fromH, C -6 alkyl, G -6 hal oal kyl,
aryl al kyl , heteroaryl al kyl, cycl oal kyl al kyl, heterocycl oal kyl al kyl, C2.6

al kenyl , 3C2. 6Tl ¢opmplnd efrcldim 1welooama(maqeultimlleampwble saé thereptydlecan kyl |
arylalkylg eker |l -OC kyl al kyl ,

wher ei n gacFE ; Reaa{n}ﬁ F\aat‘é’éﬁcagff&ép%ﬁéﬂkgelggl{eﬂ?@ﬂ I—FCO Xﬂ) h&e:{%r oaryl aI kyl ,
cycl oal ki)ﬁ'aﬁ'kw h%tcé\% b‘é&&m‘%@m glpalkygss 6cy&lorauswysz @%* G@Mnyl , aryl,
cycl oal kWH(CheyasaanyNC, hakar.aeyclmd, Kxalkyl ,BHy 5ad  lky 1), ErOROI9. AT wheloky!

cycl oal k het er @ is optlonally substituted W|th1
2, 3, 4, gb)(ad ?élﬂgsﬁ“%yﬁeﬂ@%ﬁ%@ éﬁé'kﬂi |y selected from OH amnino, halo,
G-6 al kyI C -6 hal oal kyl, C -6 al koxy, d -6 hal oal koxy, aryl, arylalkyl,

het er oar 31' ?Iliﬁeéo ephdi{)fkcda rP 1%Y(éloPBﬁdAféﬁ%%euﬂ%%F%eg[a%%ys%t%:r%g(/lwhe%?n 1 and Rd2

are |ndependent hal oa aryl al kyl ,
het er oar yl al k§ie Of(fycﬁ‘ ‘0B, 1I8/1 ad/lis OHedk ocycl oal kyl al kyl, C2.6 al kenyl , 2.6

al kynyl, aryl gne of R?, R®, R%, R®, and R® is OH, C1.s alkoxy, or C,. haloalkoxy.

5. The compound of claim 1 or 2 or pharmaceutically acceptable salt thereof, wherein:
one of R?, R®, R*, R®, and R°® is OH; and
one of R?, R® R* R°® and R®is C,.; alkoxy or C;.; haloalkoxy.

6. The compound of claim 1 or 2 or pharmaceutically acceptable salt thereof, wherein:
one of R?, R®, R*, R®, and R°® is OH; and
one of R?, R®, R*, R°®, and R® is methoxy or trihalomethoxy.

7. The compound of claim 1 or 2 or pharmaceutically acceptable salt thereof, wherein:
one of R?, R®, R*, R®, and R°® is OH; and
one of R%, R%, R*, R®, and R® is methoxy.

8. The compound of claim 1 or 2 or pharmaceutically acceptable salt thereof, wherein:
R*is OH; and
R® is methoxy.



het eroaryl, cycl oal kyl, heterocycl oal kyl, aryl al kyl, heteroaryl al kyl,

cycl oal kyl al kyl and het erocycl oal kyl al kyl, wherein each of the d -10 al kyl,
d- e hal oaWwkybio/asessal kyl , heteroaryl al kyl, cycl oal kyl al lpgir[uS2010/030130

het er ocycl oal kyl al kyl , C2.6 al kenyl, C2.6 al kynyl, aryl, heteroaryl,
cycl oal kyl, heterocycl oal kyl, arylal kyl, heteroaryl al kyl, cycl oal kyl al kyl
and heterocycl oal kyl al kyl is optionally substituted with 1, 2, 3, 4, or 5
substituents independently selected f6bm OH, amino, halo, C -6 alkyl, d-e
hal oal kyl , d-e al koxy, d -6 hal oal koxy, aryl, arylal kyl, heteroaryl,

het er oar 39' al kythe ccﬁdﬁéhﬁ@bf'ﬁydlm 130d ohSﬁ&h@@é(ﬁéé?@h&@ptab@rsaﬁ%elecﬁﬂ\ﬁhé?@m

together wwth_the N atomto which they are attached forma 4-, 5-, 6- or

7- menber ed heﬁe@é%&cloalkyl group that is optionally substituted with 1, 2,
3, 4, or 5 subskinetteny;sandndependent|ly sel ected from OH, ami no, halo, d-e

al kyl, d-e hakopa)s I Q- e xy, d -6 hal oal koxy, aryl, arylal kyl,
heteroaryl h%tgigﬁr;1%ﬁimﬁhkgycloalkyI and heterocycloalkyl and mis O,
1, or 2, mnth the proviso that(a) when RLis a noi ety of (Al), then two of

R2, R3, R4, &Jﬂ?boﬁ@d &Ry bREISRSINEE id of pﬁ@rhﬁ@é&i@alfa@&@p@ﬁﬁle Lirtkerddikoxy, and
G -6 haloalkox and (b en RL is a noiety of then at |east one of
R12 , Riwhereiy%’is HR{Eicaltkq R16 is other than H. 2 . The conpound of claim

1 or pharnmaceuti cal | y accept abI e salt thereof, wherein two of R2, R3, R4,

R5, and are_indepen ntI cte

5, oo B 20 DRSNS I 28l S5 o0 AT Rl LU IS o o
salt thembefejn RitieHar 61 RakyIR3, R4, R5 and R6 are each, independently,
selected fromH OH GC -6 al koxy, Cl1 hal oal koxy, halo, CN, NO2, G -6 alkyl,
G -6 hal oal kyl , cycl oal kyl , NH2, NH(CV4 al ky IZ!, NH( C3- 7 cycl oaI kyl),
N(CG 4 al'kyl )T@e Cqmn@eesi/@f@nyoae aﬂq@m§1 Sqnphagmereutigally|ag ab'ﬁadﬁ)t@LPOfC(O)O(O
-4 al kyl Wwhel el @£, s syl kyl ), and C(ONH(C -4 alkyl). 4 . The conpound of
claim1 or 2 or pharmaceutically acceptable salt thereof, wherein: one of
R2, R3, R4, R5, and R6 is OH and one of R2, R3, R4, R5, and R6 is OH, C -6
al koxy, d8. G Tig dvaippahdkahany one of claims 1-9 or pharmaceutically acceptable salt thereof,

wherein R’ is H.

14. The compound of any one of claims 1-13 or pharmaceutically acceptable salt thereof,
wherein R®is C alkyl.

15. The compound of any one of claims 1-13 or pharmaceutically acceptable salt thereof,
wherein R%is C, alkyl.

16. The compound of any one of claims 1-13 or pharmaceutically acceptable salt thereof,
wherein R® is methyl.

17. The compound of any one of claims 1-16 or pharmaceutically acceptable salt thereof,
wherein R%is H or Cy, alkyl.

18. The compound of any one of claims 1-16 or pharmaceutically acceptable salt thereof,
wherein R%is H or C, alkyl.

19. The compound of any one of claims 1-16 or pharmaceutically acceptable salt thereof,
wherein R%is H.



5 . The conpound of claim11 or 2 or pharmaceutically acceptable salt

t hereof, wherein: one of R2, R3, R4, R5, and R6 is OH, and one of R2, R3,
R4, R5, awo 2R0)/1i18058 - 3 al koxy or Ci -3 hal oal koxy. 6 . TireTaseqposd3of claim
1 or 2 or pharmaceutically acceptable salt thereof, wherein: one of R2, R3,
R4, R5, and R6 is OH and one of R2, R3, R4, R5, and R6 is nethoxy or

tri hal omet hoxy. 7 . The conpound of claim1 or 2 or pharnmaceutically
acceptabl e salt thereof, wherein: one6tdf R2, R3, R4, R5, and R6 is OH, and
one of R2, R3, R4, R5, and R6 is nethoxy. 8 . The conpound of claim1 or 2

or phar ”E@eUtTlﬁ‘eaédrﬁboﬂﬁ&@r@n?%@oﬁﬁ’dl%sﬁh%roeﬁﬁarm%lﬁﬁl@é”? acddptabfe airitneddtd, RS is

nmet hoxy. 9 grrpound of claim1 or or pharmaceutical |y acceptable
sal t theWV@SrP!”,va?l i R4 is OH, R5 is nmethoxy; and R2, R3, and R6 are
each H 10 . The conpound of any one of clalns 1-9 or pharnaceutically

accept ablzf Sajfﬁe (t/orf'rﬁﬂ' g% of a %gbﬂzlzﬁgs I1 % Bﬁarrggﬂc{blt éz%ﬁg acé@#} ab-g %It‘f‘r%?&?und of

any one O rmaceu |ca y accepta hereof, wherein
R7 is H mher@m %PISW OFCLZ%althe conmpound of any one of clainms 1-9 or
pharmaceutically acceptable salt thereof, wherein R7 is G -3 alkyl. 13. The
conpound of ang one of clainms 1-9 or harnaceutlcall accertable sal t
t her eof , 2fher Ei§compopRad ¢f any gne qfr%l%k&@@ﬁah%ma%ﬁw%%écwa@ eafiiheieoi3 or
phar rraceum:al@mlﬁz‘%s&ccle@tsaabdye salt thereof, wherein R8 is Cl alkyl. 15 . The
conmpound of any one of clains 1- 13 or pharnaceutically accept abl e salt
t hereof, wherein R8 is C -3 al kyl.

23. The compound of any one of claims 1-20 or pharmaceutically acceptable salt thereof,

wherein R is H.

24. The compound of any one of claims 23 or pharmaceutically acceptable salt thereof,
wherein R is H or C1.¢ alkyl.

25. The compound of any one of claims 1-23 or pharmaceutically acceptable salt thereof,
wherein R is H or C,.5 alkyl.

26. The compound of any one of claims 1-23 or pharmaceutically acceptable salt thereof,
wherein R'"is H.

27. The compound of any one of claims 1-26 or pharmaceutically acceptable salt thereof,
wherein at least one of R'?, R'®, R', R'®, and R'® is other than H.

28. The compound of any one of claims 1-27 or pharmaceutically acceptable salt thereof,
wherein R'?, R™®, R, R'®, and R'® are each, independently, selected from H, OH, C1.
alkoxy, C.¢ haloalkoxy, halo, CN, NO., C,, alkyl, C; haloalkyl, Cs.; cycloalkyl, NH,, NH(C.4
alkyl), NH(C3.; cycloalkyl), N(C.4 alkyl),, NHC(O)(C1.4 alkyl), SH, S(C . alkyl), C(O)OH,
C(0)O(Cy.4 alkyl), C(O)(C1.4 alkyl), and C(O)NH(C;.4 alkyl).

29. The compound of any one of claims 1-27 or pharmaceutically acceptable salt thereof,
wherein R, R™®, R, R'®, and R'® are each, independently, selected from H, halo, CN, NO,,
Ci alkyl, Cy¢ haloalkyl, Cs; cycloalkyl, C(O)O(C.4 alkyl), C(O)(C1.4 alkyl), and C(O)NH(C;.,
alkyl).



16 . The conpound of any one of clains 1- 13 or pharmaceutically acceptable
salt thereof, wherein R8 is nethyl. 17 . The conpound of any one of clains
1- 16 or wbanmeaewssi cal |y acceptable salt thereof, wherecmuR0i0s3H3Or Cl

al kyl. 18 . The conmpound of any one of clains 1- 16 or pharmaceutically
acceptabl e salt thereof, wherein RO is Hor Cl alkyl. 19 . The conmpound of
any one of clainms 1- 16 or pharnmaceutically acceptable salt thereof,
wherein RO is H 20. The conpound of afny one of clains 1- 16 or
pharmaceutically acceptable salt thereof, wherein RO is CG-3 alkyl. 2 1.

The corrpgynd e ogmﬁofcﬁtny%@bfr@alrihs 2@7%’? plﬁ’é?ﬁu’éé@i!ﬁ@é!l&'aé@pla&bleaééﬁﬂ%&w e salt
t her eof of any one of

cl ai ms 1W§8ret5‘ratﬂﬁ?§'r(??§(9iﬁt b Eal Ry %C’C’)éﬂtﬂab'f"ée'g%{?q F?rﬂ@?@o N#efei n R1O is H

or G -3 ablsykyl, @®)OThe aky)NOQONd; fikygrgndal(@)Nfi(Cel alkyts 1- 20 or
pharmaceutically acceptable salt thereof, wherein RO is H 24. The
conpound of any one of clainms 23 or phar rraceuti cally acceptable salt

t her eof , 3iher Eiecorpound &f 8y one gji clama14&y|or plBmageviically epespieilectalt fieyecbne of

cl ai s 1w%§re91ratl%§tr Jmeertd gal ky @ecRRPbl geig@bd réhaas h C‘(‘@ﬁ‘él@dl@l RlL1is H
or G-3 alkyl. 26. The conpound of any one of clainms 1-23

phar maceutically acceptable salt thereof, wherein Rl 1lis H. 27. The
conpound ,of one of clainms 1-26 or harrraceutlc ly a ptahl e salt
Chereor . Hner b Hbot &M fRe 87 Hins -2 BTSRRGEMpocPbRRERNTE " of e
than H 28ereMii” sdwpound of any one of clains 1-27 or pharmaceutically
acceptable salt thereof, wherein R12 , R1I3 , R14 , R15 , and R16 are each,
i ndependently, selected fromH OH C -6 al koxy, C -6 hal oal koxy, hal o, CN,

N2, G -@gal kyphe co@\pbﬁn(ﬁ"&' abky bﬁclrﬁrﬁs 1-20Y¢ b%hﬁ&éuilcdﬂwaccéﬁl%@ saTt‘ﬂne@éde )
NH(CS?choaI1¥(:) % -4 alkyl)2, NHC(O (G SH, S(Ci
al ky| ) & s G hal aIkyI

34. The compound of any one of claims 1-27 or pharmaceutically acceptable salt thereof,
wherein R and R'® are independently halo.

35. The compound of any one of claims 1-34 or pharmaceutically acceptable salt thereof,
wherein the compound is a compound of Formula II:

R3
R4 R?
R7
R8
R5
6 11
R R N\R9
R10
R16 R12
R15 R13

R14



C(OQGC -4 alkyl), (O (G -4 alkyl), and C(ONH(C -4 alkyl). 29. The
conpound of any one of clains 1-27 or pharmaceutically acceptable salt

t her eof , wbersnsi®i2 , R13 , R4 , R15 , and R16 are eaehl/uspdepandent!y,
selected fromH, halo, CN, NO®2, d -6 alkyl, d -6 hal oal kyl, C3-7

cycloal kyl, C(OQC -4 alkyl), C(O(C -4 alkyl), and CCONH(GC -4

al kyl ). 30. The conpound of any one of clainms 1-27 or pharmaceutically
acceptabl e salt thereof, wherein at | éast one of Rl12 , R13 , R14 , R15 ,
and R16 is selected fromhalo, CN, NO2, C -6 haloalkyl, C(OQGC 4 alkyl),
C(O (G -4 alkyl), and CCONH(C -4 alkyl). 3 1. The compound of any one of
clainms 1-27 or pharmaceutically acceptahle salt thereof, erein at | east
one of R$% , Hl%o,mﬁ%ﬂﬁd of cig{g 35 opppprRgeeficall apeopiagls St BRI 9phIBIeEEHINe; - 6

hal oal kykompaind ThecaaipodioidFapiulamy: one of cl ai nms 1-27 or pharnmaceutically
acceptabl e salt thereof, wherein R14 is halo. 33. The conpound of any one
of clains 1-27 or pharnmaceut rsg acceptabl e salt thereof, wherein Rl4 is
C -6 hal oal kyl. 34. The compou any one of clainms 1-27 or
pharmaceutically acceptabl e sa ereidq, R14 and R15 are

i ndependently halo. 35. They onp.f"
pharmaceutical |y acceptabl e|salt thereof, whefein the conpound is a
compound of Formula I1:36. (e compound?Qf clyi m 35 or pharmaceutical |y
acceptabl e salt thereof, wherein the conpophd is a conpound of Fornula Na:
Na. 37. The conpound of claim 35 or ph%rna eutically acceptable salt

t hereof, wherein the conpound is a &Ep ormula lib: lib., 38. The
conmpound of any one of clains 1-34 or utically acceptable salt

t hereof, wherein the conpound is a conpp Forrmula 111:39. The conpound
of claim 38 or pharmaceutically acceptanie t hereof, wherein mis 1.

40. The conpound of claim38 or phaRraceutYcal | R'acceptabl e salt thereof,
wherein mis O .

R14
lla.

37. The compound of claim 35 or pharmaceutically acceptable salt thereof, wherein the
compound is a compound of Formula llb:
HO

CH3
Chs NH
R16 R12
R15 R13
R14
b.

38. The compound of any one of claims 1-34 or pharmaceutically acceptable salt thereof,
wherein the compound is a compound of Formula IlI:



4 1. A conpound that is 4-(3-(4-chlorobenzyl am no)butyl)-2-nmet hoxyphenol or
4-(3-(4- (trifluoronethyl)benzyl am no)butyl)-2-nethoxyphenol, or

phar macewpDcald/ms@scept abl e salt thereof. 42. The conpowkad/uskololoaiiae 4 1 or
pharmaceutically acceptable salt thereof, wherein the conpound or
pharmaceutically acceptable salt thereof has a purity of greater than 80%
90% 95% or 99% by weight. 43. A pharnmaceutical conposition conprising a
conmpound of any one of clains 1-42 or6fharmaceutically acceptable salt
thereof, and a pharnaceutically acceptable carrier.44. A method of
preparing a conposition conpriging a conpound of Fornula Ha: Ha or a
pharmaceutical |y acceptable salt thereof, conprising (a) reacting a ginger
oil with an am ne of Forpula Xl|: under reactive anination condition to
produce the conpound of R J4Rd (b) isolating a conposition
conprising the conpound of d Na or a pharnaceutlcally acceptabl e salt
t hereof, wherein the conpos it | east 80% 85% 90% or 95%

by wei ght of the conpound P maceuti cal |y acceptabl e
salt thereof, wherein: RIO is i - 8 C -6 wal oal kyl, or C3-7
cycloalkyl; RL 1 is H d -6 alkyl, G al kyl, lor C3-7 cycloal kyl; R12

, RI3 , R14 , R15, and R16 argseach, R1ndep€NndentI J,) selected fromH, OH,
C -6 al koxy, d -6 hal oal koxy, halo, CN, \N&Z, o6 alRyl, d -6 hal oal kyl,
C3-7 cycloal kyl, NH2, NH(C -4 al kyII}l10 NH( C3- 7 cycl oal kyI), N(C 4 al kyl)
2, NHC(O(C -4 al kyI) SH, S(C -8 al kyI) C(O% 1, CCORb 1, C(ONRc
1Rd 1, OC(ORp 1, OC(ONRc 1Rd N Rd NRc 1C(ORb 1, NRc
1C(OORa 1, NRc 1S(O2Rb 1, NRc 1S( 1Rd1, SC(ORb 1, S(O2Rb 1 ,
and S(O 2NRc 1Rd 1 ;each Ra 1 is independentlfy selected fromH G -6 al kyl,
C -6 hal oal kyl, arylal kyl, heteroar \ sycl oal kyl al kyl ,

het erocycl oal kyl al kyl , C2. 6 al kengts, y al kyngis, aryl, cycloal kyl,

het eroaryl and het erocycl oal kyl, wherei n|each of the G -6 al kyl, G -6

hal oal kyl, aryl al kyl, heter oaryl al kyl , cyed oal kyl al kyI

het er ocycl oal kyl al kyl , C2. 6 al kenyl, ﬁ:lz al kynyl , ar yI ,

39. The compound of claim 38 or pharmaceutically acceptable salt thereof, wherein m is
1.

40. The compound of claim 38 or pharmaceutically acceptable salt thereof, wherein m is
0.

41, A compound that is 4-(3-(4-chlorobenzylamino)butyl)-2-methoxyphenol or 4-(3-(4-
(trifluoromethyl)benzylamino)butyl)-2-methoxyphenol, or pharmaceutically acceptable salt
thereof.

42. The compound of claim 41 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.

43. A pharmaceutical composition comprising a compound of any one of claims 1-42 or
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.



cycl oal kyl, heteroaryl and heterocycloal kyl is optionally substituted with
1, 2, 3, 4, or 5 substituents independently selected from OH, CN, am no,
hal o, Ci -woablyl1g05€ - 6 hal oal kyl, G -6 al koxy, d -6 hal ealrRis2910/030190 ,
aryl al kyl, heteroaryl, heteroarylal kyl, cycloal kyl, and heterocycl oal kyl ;
each Rb 1 is independently selected fromH, C -6 alkyl, G -6 hal oal kyl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl al kyl, heterocycl oal kyl al kyl, C2.6

al kenyl, C2.6 al kynyl, aryl, cycloal kg7, heteroaryl, heterocycl oal kyl,
aryl al kyl, heteroaryl al kyl, cycloal kyl al kyl and heterocycl oal kyl al kyl,

wher ei n ﬂﬁ’-Ch RimeiitR o@bre@arﬁig'@’domp@bltl& M&l@lh%)ﬂcom%OHdEﬂf k¥fimuldigd: er oar yl al kyl,
cycl oal kyl al kyl , heterocycl oal kyl al kyl kenyl, C2.6 al kynyl, aryl,
cycl oal kyl , heteroaryl het er ocycl oal kyl, aryl al kyl heteroarylalkyl
cycloalkylalkyl and heteroﬂy | 08 | al kyl is optionally substituted mﬁth 1,
2, 3, 4, or 5 substituents indg dent |y sel ected from OH, anino, hal o,

C -6 alkyl, G -6 haloalkyl, G I alk-xy d -6 hal oal koxy, aryl, arylal kyl,
het eroaryl, heteroaryl al kyl, s het@tsocycl oal kyl; Rc 1 and Rd2
are independently sel ected Egon1 d- e hal oal kyl, aryl al kyl,

het er oaryl al kyl , cycl oal kyl gl kyl heterQ@ycIo | kyl al kyl , C2.6 al kenyl, C2.6
al kynyl, aryl, heteroaryl, Vcloalkyl & ero¢ycl oal kyl, aryl al kyl,

het er oaryl al kyl, cycl oal kyl al kyl and hﬁ%’ ocycloalkylalkyl wherei n each of
the G -6 alkyl, G-6 haloalkyl, arylalkyl,|heteroarylal kyl,

cycl oal kyl al kyl , heterocycloalkylal S Bhyl, C2.6 al kynyl, aryl,
het eroaryl, cycl oal kyl, heterocycl oal ky al kyl , heteroarylalkyl,

cycl oal kyl al kyl and heterocycloalkylalk optionally substituted with 1,
2, 3, 4, or 5 substituents independer ed, from OH, am no, hal o,

G -6 alkyl, G-6 haloalkyl, G -6 al Koxy, d[-6 hafoal koxy, aryl, arylalkyl,
het eroaryl, heteroaryl al kyl, cycl oal kyl, g heterocycloal kyl; or Rc 1 and
Rd 1 together with the N atomto which they are attached forma A-, 5-, 6-
or 7-nmenbered heterocycl oal kyl group tlhat is optionally substituted with 1,

2, 3, 4, opépl5ar§1'd@éﬂnbéll‘y'%Bée%tdblé%ﬁ%b@&ﬂtdo%gﬁﬁh cted from OH, amino, halo, d
-6 aIkyI - -e al hal oal koxy, aryl, arylal kyl,

het er oar yl , h@?@%ﬁ@%&¥%ﬂ%&9”wﬁ EnﬂémﬁﬁfFNEW@)ﬂeterocycloaIkyI and

R\ NH,
R10
R16 R12
R15 R13
R14
Xl

under reactive amination condition to produce the compound of Formula lla; and

(b) isolating a composition comprising the compound of Formula lla or a
pharmaceutically acceptable salt thereof, wherein the composition comprises at least 80%,
85%, 90%, or 95% by weight of the compound of Formula lla or a pharmaceutically
acceptable salt thereof,
wherein:

R is H, Ci. alkyl, Cy haloalkyl, or Cs.; cycloalkyl;

R is H, Ci. alkyl, C1 haloalkyl, or Cs.;cycloalkyl;

R', R', R" R'™, and R'® are each, independently, selected from H, OH, C,. alkoxy,
C1.¢ haloalkoxy, halo, CN, NO;, C alkyl, Cy¢ haloalkyl, Cs.; cycloalkyl, NHz, NH(C_, alkyl),
NH(Cs- cycloalkyl), N(C; alkyl),, NHC(O)(C1.4 alkyl), SH, S(C+.¢ alkyl), C(O)OR*', C(O)R"",
C(O)NR'RY, OC(O)R"", OC(O)NR“'R™, NR°'R*', NR*'C(O)R"", NR*'C(O)OR™,
NR®'S(O),R®", NR“'S(0),NR*'R"", S(O)R"', S(0),R"', and S(O),NR*'R*";



mis O, 1, or 2, with the proviso that at |east one of Rl2 , R13 , Rl14 ,
R15 , and R16 is other than H 45. A conpound or pharmaceutically acceptable
salt therwof2ofoansesd by a process conprising: (a) reacti mgTaSgim®sr3oi|l with
4- chl or obenzyl am ne under reactive am nation condition to produce a crude
product, wherein the ratio of the ginger oil to 4-chlorobenzyl am ne about 3
1 by weight; and (b) isolating a conposition conprising at | east 80% 85%
90% or 95% by wei ght of a conpound of8a pharmaceutically acceptable salt
thereof, wherein: the conpound has an anal ytical nass spectrum peak of

[ MtHH] at aboéﬁchﬁols%deﬂ&deﬂﬁ%e@éf&@ﬂéﬁﬂ—l a, 6%\|k8! 0 AsalcHik pﬁgffaf’@rpem ically

acceptable salt th wher ei n I\/Hé % spectrum of the
corpound "B6HAgHIYYS CYCH%"?V@'HVBWH M‘a'kv' §eea"?enﬁ end Yl 840 (d), 6. 66- 6. 62
(m, 4. 25ycﬂd}3nkyshete&)a&l?ar(cst)e,terac)ﬂbal((yl)wheEelﬁEac(rd)f the2C LKy, ¢ RalGdiy?. 51 (M),
1.86-1 Th
corrpound?ig WT he%ro}élzﬂkryl @i %@éké ﬁ%grﬂof¥/0§a l&@kly a@ allgen&l 6?%1%%%‘8'1"1;%&; n

t he 13C RiaRakkyRBetrtqaryl M@row@ewlmm@nalhéubﬁﬂm{ﬁﬂmm c@nprd e at | east 16

k , , , c133. 9
Iigg Z S%g&&ﬁ;@ritéfr%@béd&%ntiﬂe’le@wd@r%rrpd?ﬁr@r@adm&hhélbsa gjaﬂ@l éasr{la‘f‘oii@gg{lz 3.5

6
3 1.9, 33k00GCH @@'OPW% ayl, appalleyl, Ngiggoay, @teraagvla"mecveleﬁlbﬂm of claimd45 or
phar maceuttemaldigala;cept abl e sal t t her eof vvherel n the 1H NMR (500 MHz,

CD30D spectrum b L he cor ondc rls f I 7.10- 7.30
(m 4)H) 6. 63° s'S INEjep Mg r?fmi get 61'?%%3 'gﬁfgﬂlﬁ‘s' 3. 65
(m 1H), heteBaryakyl, :cyq;lqallq(la&kvl (wtpro@yet}oall@la{k@l Qm aIIieH)/I,, C2: y/nflparytlH) , 1 73 (m
1 1.49 48

ohar macedt | o] el i Sorh e nei e kR sl 80" 02 M
CD3CD) sﬁ@téchmﬁadm'aﬂkﬁgwé%fﬁw&?ﬁ@%tl%%w@@é Qﬂq@a'Pé'KY'cﬁKi/'ﬁ'by'd@éﬁ(@a%@'kY'M? 5,
145. 3, 13yclchikyhikgl, Beterb@%lcﬁlkyﬂa&?l @26a”ll?e&yllczsaiu%@yﬂaryll&ybloélkyllﬂéter@ary54 9, 51

LT A R WOTR A Y e e
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
amino, halo, C,salkyl, C;.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl;

R°' and R* are independently selected from H, C. alkyl, C1 haloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkylalkyl, C..s alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and
heterocycloalkylalkyl, wherein each of the C, alkyl, C,¢ haloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, C. alkenyl, C. alkynyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl and heterocycloalkylalkyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH,
amino, halo, C,salkyl, C;.s haloalkyl, C; alkoxy, Ci¢ haloalkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, and heterocycloalkyl;

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 optionally substituted with 1,2, 3,4, or 5
substituents independently selected from OH, amino, halo, Ci.s alkyl, C; haloalkyl, Ci¢
alkoxy, Ci.s haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, and
heterocycloalkyl; and

mis 0,1, or2,

with the proviso that at least one of R'?, R™®, R™, R'*, and R'® is other than H.



conprising: (a) reacting a ginger oil with 4-trifl uoronethyl benzyl am ne
under reactive amnation condition to produce a crude product, wherein the
rati o of wbeogimgess oil to 4- trifluoronethyl benzyl am necCahsaeod30130 by

wei ght; and(b) isolating a conposition conprising at |east 80% 85% 90%
or 95% by wei ght of a conpound or a pharmaceutically acceptable salt

t hereof, wherein: the conpound has an anal yti cal mass spectrum peak of

[ MFH+] at about 353. 5 1 . The conpouf®l of claim50 or pharmaceutically
acceptabl e salt thereof wherein the 1H NVR (500 MHz, CDCl 3) spectrum of the

CO”pound4§0”pA'c§rﬂ§an|a%rEl‘i’drﬂn@&\étﬁl@allpﬁé&btab% saf tf(e‘?’eof%ed By ﬂ%roﬁé‘ss 2H), 6.82
(d, 1H 4.42" (br's, 2H), (s, 3H),
3.80 (d, C9Rysig: 76- 2 70 (m 1H), 2.67-2.55 (m 2H) 1 84-1 .77 (m 1H),
1.69-1 .63 (na) Hdd¢Ungea1gingbrﬂ)Tw(ttd4 cBIbl)ober‘.Tz&lamTr’maJrﬂernfpwndamfnambraitdmdﬁori or

phar mmceyd L 641d.% FRESRARL Snalind D6 5Pho UIBE Rl HRfuARG MR (AaRE,

CDCl 3) spec I'ses”a
the foll 8wl h)gwelb@tnﬁmﬂal ShlftS 146 7 144.6, 143.9, 134 0, 129.1 , 128.4,

127.5, 125.4 i i %5809 W 38. 8,
17,5 109 gl it b ity e o

cogni t i véoﬁ%”pﬁéaﬁﬂﬁﬁ@PeW%'H@PWab?ﬁ @ in a patient conprising
adm ni st rati nghdreint he patient a conpound of any one of clainms 1-42 or a

h [ b h d, of [ 3
ner ain the. nbpralPEPRAR A rifel TPy el PEPELER ERBhAELP Cogmi ti ve
decline and/or Al zheiner's disease conprises inhibiting, treating, or

abat emeniys of REcdpolRY 8 HTAL Ao GRRENY LiGodBE!RfoRE @ﬁ%@ﬂ hd @M t he

group consi st ng/ﬁt) nmenor 0SS con usion, Inpaire ersonality
changes, NMRsGPP Mitzab PEh) Spgﬁtam pltge quwoyﬁgﬁ%@@”%kmelf%"oww peﬁﬂﬁ% hod of
claim 537WQQm$I6rB1tb)96l6616f'62qu4 zsxbrglgemg; 3.82@4,I372, (dRRI8 on), 2lsstement  of

"ot or i 1B 9P T BHE < orar Pofnt Par A4 FiaA g7 @ Ses one or rere on (D)

47. The compound of claim 46 or pharmaceutically acceptable salt thereof wherein the
8C NMR (125 MHz, CDCls) spectrum of the compound comprises at least 16 peaks selected
from the following chemical shifts: 146.6, 143.8, 133.9 132.8, 129.9, 129.7, 128.6, 120.8,
114.5,110.9, 55.8, 51.9, 50.2, 38.5, 31.9, 31.6, 29.7, 26.9, 22.6, and 19.9.

48. The compound of claim 45 or pharmaceutically acceptable salt thereof wherein the 'H
NMR (500 MHz, CD;OD) spectrum of the compound comprises the following peaks: 7.10-
7.30 (m, 4H), 6.63 (br s, 1H), 6.58 (m, 1H), 6.48 (m, 1H), 3.68 (s, 3H), 3.65 (m, 1H), 3.58 (m,
1H), 2.57 (m, 1H), 2.50 (m, 1H), 2.35 (m, 1H), 1.73 (m, 1H), 1.49 (m, 1H), and 1.04 (d, 3H).

49, The compound of claim 48 or pharmaceutically acceptable salt thereof wherein the

3C NMR (125 MHz, CD;0D) spectrum of the compound comprises the following peaks at:

147.5,145.3,137.2,133.3,132.6, 129.9, 128.1, 120.4,114.7, 111.6, 54.9, 51.3, 49.2, 37.7,
31.5,and 18.0.

50. A compound or pharmaceutically acceptable salt thereof formed by a process
comprising:

(a) reacting a ginger oil with 4-trifluoromethyloenzylamine under reactive amination
condition to produce a crude product, wherein the ratio of the ginger oil to 4-
trifluoromethylbenzylamine about 3 :1 by weight; and



(i1) inhibiting, treating, and/or abatenent of neurodegeneration; and/or
(ii1) inhibiting, treating, and/or abatenent of general anyloidosis; and/or
(1v) i nhiwotorgLisisseat i ng, and/ or abat enent of one or mpCce/uskolanydied d
production, amyloid assenbly, anyloid aggregation, anyloid oligoner

bi ndi ng, and anyl oi d deposition; and/or (v) inhibiting, treating, and/or
abatenent of the activity/effect of one or nore of Abeta oligoners on a
neuron cell.56. The nethod of clai m53 wherein the nmethod of inhibiting,
treating, and/or abatement of cognitive decline and/or Alzheimer's disease

conpri ses i nh(bb!sb!aﬁﬂga&dr@;ﬂisltu@rﬂcorﬁm@(n@rat F@Eﬁ%@%lﬁ%@o%’@?g% by NeRnPdt 22Ny 1 oi d
production, | oi d e actl wé%%{g fect of one or nore of Abeta

ol i gonerQO'BPIOL%? Hé@.PB?{”‘@&?q“Cg%(ﬁ{j?%ﬂt ion, amyloid binding, and
anyl oi d deposwhérein. 57. The net hod of cl ai m 53 wher ein the nethod of

DI NG, B L o ARRLGIRAL o0l AR R IR LR oB9C o

Al zhei ner' s di seas tement of one
or nore of the act|V|ty/effect of one or nore of Abeta oligoners on a

neuron cel, ﬁﬁ@é&dd@uﬁ&&r&aﬁ]ﬁ%b%F‘pha@rﬂﬂéé&h&llph R8ie sl theAd® lvRbEindgPesi ti on.
58. A method of i nhibit reating at ement of cognl tive decline

and/ or ANMiEPREMHE, ngb)a%@crir%“ gf tB%lP‘?@Pﬂ“”@S?I‘BW%? Hig fellgmingirsebsat i g9t o t he
patient aHgomM3qoRH)od 8@y 1196.66 mc2H| fE6-4A42%3 HPHR 3PbAd, rm;am ©adH)y

o bi ¢+ RGO R P e . SR Srm 2ty 50AT Iy BIubEs el tnfly o?no’“’d °

Al zhei men'1g (didkase conprises inhibiti ng treating, or abatenent of one or
nore synptons of cognitive decline selected fromthe group consi sting of
menory | oss, confusion, inpaired judgnent, personalit

chan
di sori enﬁ%tl ohhe “éWtPOP%%f ‘%ﬁ“W%ﬁb%’@a‘é‘ﬂ@F'W'& ac@gtab'PWé“yP@[ %f?'né*l‘eai m 58
wher ei n t3oenmet TEsdvieg, GOTY) Bpddr0.of tHe@dinbBighd dRisds aamasﬁmbksnémmni tive

decline and/ or. Al zhei ner dis C (.S e, .Qr %: E%
rest or at ?8?? g foﬁ ?@W%ﬂ?'%? ?szl 161%%1)214?0963??@1 12%1? n%{/gﬂ? 'r?g],(é teating,
and/ or abak.gmefat2, dﬁO fdas 6dEigen 5.4t H2oh;508n88.8,32(0,20.). i nhi biting, treating,
and/ or abat enent of general anyl oi dosis; and/or

53. 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 1-42 or a pharmaceutically acceptable salt thereof.

5. The method of claim 53 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.

55. The method of claim 53 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

(i) inhibiting, treating, and/or abatement of neurodegeneration; and/or

(ii) 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.



(iv) inhibiting, treating, and/or abatenent of one or nore of anyloid

production, anyloid assenbly, anyloid aggregation, anyloid oligoner

bi ndi ng, woadoswmBessd deposition; and/or (v) inhibiting, PCTastem®3o1and/ or

abatenent of the activity/effect of one or nore of Abeta oligoners on a

neuron cell. 6 1 . The nethod of claim58 wherein the nmethod of inhibiting,

treating, and/or abatenent of cognitive decline and/or Al zheiner's di sease

conprises inhibiting, treating, and/oflabatenent of one or nore of anyloid

production, amyloid assenbly, the activity/effect of oneor nore of Abeta

ol igonmers on a neuron cell, anyloid aggregation, anyloid binding, and

anyl oi d deposition. 62. The nethod of claim58 wherein the nethod of

i nhi biting, trESPPRGY LR P ABRIEHE Ao oL BERIIPS-Jigal e PR aRAEMSH
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or more of Abeta oligomers on a neuron cell, amyloid aggregation, amyloid binding, and

amyloid deposition.

57. The method of claim 53 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.

58. 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 45-52 or a pharmaceutically acceptable salt thereof.

59. The method of claim 58 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.

60. The method of claim 58 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

(i) inhibiting, treating, and/or abatement of neurodegeneration; and/or

(iiiy 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.

61. The method of claim 58 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
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or more of Abeta oligomers on a neuron cell, amyloid aggregation, amyloid binding, and
amyloid deposition.

62. The method of claim 58 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.



