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conBfabiteiXd plafes inlﬂs%cmﬁﬂ?l Reth Uigbd Hads JFBriin 2AGh&ILh these plaques
congl?np&?li(tllpli{zagt)rgtle}/ns 5t?1e1?rcnorgg ar%cclognposed primarily of B-amyloid protein, a 39-43
amino acid proteolytic fragment that is proteolytically derived from amyloid precursor
protein (APP), a transmembrane glycoprotein. Additionally, C-terminal fragments (CTF) of
APP are known to accumulate intraneuronally in AD.

[0005] p-amyloid is derived from APP, a single-transmembrane protein with a 590 to 680
amino acid extracellular amino terminal domain and an approximately 55 amino acid
cytoplasmic tail. Messenger RNA from the APP gene on chromosome 21 undergoes
alternative splicing to yield eight possible isoforms, three of which (the 695, 751 and 770
amino acid isoforms) predominate in the brain. APP undergoes proteolytic processing via
three enzymatic activities, termed a-, B-and y-secretase. Alpha-secretase cleaves APP at

amino acid 17 of the B-amyloid domain, thus releasing the large soluble amino-terminal

fragment o-APP for secretion. Because a-secretase cleaves within the B-amyloid domain,
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Mattso%eefigaffn;/ﬁq SNefirok &S 0244168389011 99808 R 8 S that PB-8RY1bR, 9 the presence of
the excitatory neurotransm1tter glutamate, causes an immediate pathological increase in
intracellular calcium, which is believed to be very toxic to the cell through its greatly
increased second messenger activities.

[0007] Concomitant with B-amyloid production and B-amyloid deposition, there exists
robust activation of inflammatory pathways in AD brain, including production of pro-
inflammatory cytokines and acute-phase reactants in and around p-amyloid deposits (McGeer
et al., J. Leukocyte Biol., 65:409-15, 1999). Activation of the brain’s resident innate immune
cells, the microglia, is thought to be intimately involved in this inflammatory cascade. It has

been demonstrated that reactive microglia produce pro-inflammatory cytokines, such as

inflammatory proteins and acute phase reactants, such as alpha-1-antichymotrypsin,
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[0010] Augmentation of capacitative calcium entry (CCE) through the identification of
agonist of plasma membrane store-operated calcium channels that mediate CCE, has been
suggested as a treatment for AD (Tanzi et al. Neuron (2000) 27: 561-572). U.S. Patent
Application Publication No. 20020015941 (February 7, 2002) discloses a method for the

treatment of a neurodegenerative disease such as AD involving administering an agent which
is capable of potentiating CCE.

[0011] There continues to be a need to identify compounds that can treat the inexorable
progression of brain degeneration which is a hallmark of AD, wherein the treatment

addresses P-amyloid production and the concomitant B-amyloid deposition, B-amyloid
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Formula II
wherein:

nis 3,4 or5;

R is optionally substituted alkyl, e.g., methyl, ethyl, isopropyl, butyl, isobutyl;
optionally substituted alkenyl; optionally substituted alkynyl; optionally substituted
cycloalkyl; optionally substituted heteroalkyl; optionally substituted aryl; optionally
substituted heteroaryl; or optionally substituted acyl; and

Am is the residue of an amine, such as an optionally substituted alkylamine.



i nflammation, and altered or over expression of APP
which is seen in AD patients. SUMVARY [0012] Provided
w@e@7aaspounds that are useful in nethods for PEEUS2007/062959
treatnment of diseases associated with the
accunul ati on of Al zheinmer's anyloid. [0013] In one
[0014]e nhpdha@nbodimenty telapounsls drasadeddigredn fcluderthadotioviy: a
salt, ester or prodrug thereof: 02S O \ /
(CH2)n,.-Am / R N Fornmula | or a conpound of Fornul a
Il or a salt, ester or prodrug thereof: O 02S\ /
(CH2)nAm MeO N/ R Formula Il wherein: nis3,4orb5;
Ris optionally substituted al kyl, e.g., nethyl,
et hyl, isopropyl, butyl, isobutyl; optionally
substituted al kenyl; optionally substituted al kynyl;
optionally substituted cycloal kyl; optionally
substituted heteroal kyl; optionally substituted aryl;
optionally substituted heteroaryl; or optionally
substituted acyl; and Amis the residue of an am ne,
such as an optionally substituted al kylamne. 4 WO
2007/ 103683 PCT/ US2007/ 062959



[0014] In one enbodi nent, conpounds provi ded herein
include the follow ng: 5 WO 2007/ 103683
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0 0Zs fN1-52C N [0015] Also provided are nethods of

treating a di sease associated with cerebra
wa@ewatedess i on of (3-anyloid in animals or hunmaP&I/US2007/062959

afflicted with the disease, such as AD, by

adm nistering a therapeutically effective anount of at

| east one conpound discl osed herein, such as a

compound of Forrmula I, Il, Ill or IV as disclosed

herein. [0016] The nethod may in one enbodi nment

i ncl ude one or nore of reducing f3-anyloid

production, (3-anyloid deposition, (3-anyloid
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In another enbodinent, a method is provided for

treating a disease associated with cerebra

accunul ati on of Al zheinmer's anyloid, conprising

adm nistering to the animal or hunman a

therapeutically effective amount of at |east one
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mcrogliosis in animals and humans afflicted with the .
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[0017] In another embodiment, a method is provided for treating a disease associated with

cerebral accumulation of Alzheimer’s amyloid, comprising administering to the animal or
human a therapeutically effective amount of at least one compound disclosed herein, or a salt,
ester or prodrug thereof. Preferably the active agent opposes the pathophysiological effects of
the cerebral accumulation of Alzheimer’s amyloid, and may, for example, reduce -amyloid
production, B-amyloid deposition, B-amyloid neurotoxicity and/or microgliosis in animals
and humans afflicted with the disease.

[0018] In another embodiment, a diagnostic method for a disease associated with cerebral
accumulation of Alzheimer’s amyloid in an animal or human is provided, comprising: taking
a first measurement of plasma, urine, serum, whole blood, or cerebral spinal fluid (CSF)
concentration of PB-amyloid in the peripheral circulation of the animal or human;

administering a diagnostically effective amount in unit dosage form of at least one active



WO 2007/ 103683 PCT/ US2007/ 062959 conpound di scl osed
herein, or salt, prodrug or derivative thereof, to the
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coppouynd, di scl osed herein, or salt, _ester, rodrug, . .
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deposifiomdivemylofidereatbxiciy and/esmiadglidssr exanple in a

ure nedi um co risin t he ce
[00201g 15, BCAERPUG PRI %t%ﬂla%liyye?&&a ?éﬂ)@oﬁrm%w&m by at

least aB{)l?cdS*%t '19% 1%?@ 20%, pﬁ%“%%oer 8Hhot ¢h %Ellﬁ%;%geﬁﬁﬁress APP or a
2. by’at l'east about 20%or nore in cel
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00211 ket et lF ey dR RSl M ditimigton. ..

produdii@H @ Asthl RBLHWhaE AB, GL bk St (dalPBbit B0 MR mYors i tdlls@h&f overexpress
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0023

[0022]3 g@ptl%ﬁi N ?elfssnz%g Td(:flgxllel & lh Csetlf:} 8V%X]Cﬁﬁcih§r é&ere rgsr§ APP751 or
are seRORUNfronf hﬁﬁh@hltne&r&*%l tpi’ecursor cells (HNPC); primary culture of human
astrocytes; neuroblastoma cells; human brain microvascular endothelial primary culture; or
human umbilical cord endothelial cells (HUVEC).

[0023] In one embodiment, the compound is administered in an amount of about 0.02 to
1000 mg per unit dose; or about 0.5 to 500 mg per unit dose. Optionally pharmaceutical
formulations comprising the compounds are provided that contain, e.g. 7-3000 mg, or, e.g.
10-1000 mg, or 100-500 mg of active compound.

[0024] The therapeutically effective amount of compound that is administered, e.g., in unit
dosage form to animals or humans afflicted with a cerebral amyloidogenic disease or
suffering from a traumatic brain injury, as well as administered for the purpose of

determining the risk of developing and/or a diagnosis of a cerebral amyloidogenic disease in

an animal or human, can range from for example from about 0.05 mg to 20 mg per day, about



1000 ng per unit dose; or about 0.5 to 500 ng per unit
dose. Optionally pharmaceutical formulations
W@ owpno®8ng t he conpounds are provided that coPCEUS2007/062959
e.g. 7-3000 ng, or, e.g. 10-1000 ny, or 100-500 ngy of
active conmpound. [0024] The therapeutically effective
2 mg RPkg ?é r &RUNG thPad 12Sm@gel BABIRBEut & nS per @ayu NiThe daily
dosage formto animals or humans afflicted MAP
dosageciay etsr embedipieat erybaiadmifiisiersd dn oy singlafindr desg cfrrcbmdad into two,
[ LN injury, as well as adm nistered for
tmﬁec%ﬁﬁﬁqﬁﬁﬁ%ggl% Ha%etermnlng the risk of devel opi ng
[0025]anTherdiskast agbEistes with Ser6lgiab B&cﬁtknu@dﬁﬂn%fdﬂﬁnﬁﬁﬂnﬁbrdl z&ﬁﬁﬁﬁl is for
in an_ animal or human, can range from for exanp
exampfe; dylzheger's disesengprebsabgnygidsangionaghy. ab@dttaryssemral hemorrhage
U 7. 939 r.da
with a@@%d&ﬁ?qﬁﬁ%ﬁgﬁ% ?él%getioplggyo? %ar?ma SA? héﬁn&gs @?sea% Xnd familial
cerebré[hAlzdiaJInth‘ s alagdik ahgiopatRy. en@ﬁdbﬂihiﬁtnyﬂ;(ﬁﬂogbmc d1seases that can be
adm ni stered | H a single unit dose or d|V|ded into
treatedt%dmg{lq)ﬁegemgp ¢ diapsissipleyspapgit PER cassP a{ogg@g] sergRie, traumatic

brain 1%\1@’9 @Sebrat 5&210% %&%a&ﬁ}r GRd eﬁfs‘ﬂjnar?rp §H%}'§E]ﬁf 'Sgﬁ]an;ﬂzer syndrome.

hel mer" s anyl ol for “exa el mer
di sease, cerebral anyloid anglopathy, heredltary

ot her forme P ARG HP RS RefBRAERGY L6°

famlial cerebral Al zheiner's anyl oid angi opat hy.
Cer ebral anyl oi dogeni ¢ di seases that can be treated
[0026]or thuafghoswat @@Phldbowmarthem:ﬁ@tl@tf@ompgurgismﬁ%1 -50C and 1-36 on

AB1-4G BFS edgl? o §¥ry| OIW%Q%%I? gg gt(f‘wnes h&ter BVALAWIWEYAPP 751 cHO)

cells. Ger st mann- Straussl er-Schei nker syndronme. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0026] Figure 1 is a bar
[0027] gy Emares r?ovw rﬂg hap egraplf showaig ¢ 9T 11@gompogads ghddifferent

concen%rgﬁg? X p?%w;w‘gﬁgzwgqbégéyg }ﬁ:’&l T [5 (1) 0 gl; i nese

[0028]Fi Higues 2 is® gﬂpb ahowihg piie fwbhigaridue compegidsain A®1-40 production
ferent concentrations on A(31-40

by 7W§’?§pd§%:11%n %ﬁr&é %I? YV appRSTEPNCERRYtioRs | s. [ 0028] Figure 3

[0029] | SERu qu‘dﬁ Lo og'EaaH BfowihE GRL ePfect BF VAHSuS QORBHARR & Ap1-42
productlon by 7W WT APP751 CHO cells at various concentrations.

[0030] TFigure 5 is a bar graph showing the effect of various compounds on AB1-40
production by 7W WT APP751 CHO cells at various concentrations.

[0031] Figure 6 is a bar graph showing plasma beta-amyloid (AB) (% of control) levels
after treatment with compounds 1-52C and 1-76D in an in vivo experiment.

[0032] Figure 7 is a bar graph showing brain water soluble beta-amyloid (AP) levels after

treatment with compounds 1-52C and 1-76D in an in vivo experiment.



by 7WW APP751 CHO cells at various concentrations.
[0029] Figure 4 is a bar graph show ng the effect of

wQo a0070s8Tonpounds on Al31-42 producti on by 7RETATS2007/062959
APP751 CHO cells at various concentrations. [0030]
Figure 5 is a bar graph show ng the effect of various
conpounds on API-40 production by 7WW APP751 CHO
cells at various concentrations. {1_0031] Figure 6 is a

bar graph showi ng PDEBAHEDR BERCHRH/TEIN (A(3) (% of
[0033]CO Erv(%@%blal%v%rﬁpou%ﬁg %hatt %a&e%‘fi‘eage aniydﬂtggﬁ)rgéyc%on 1n7mammahan

In vivo exper

cells zﬁldbaéfn Peapdeds homen didghadisn anat ﬁéatﬁleﬂltubf elideaicd- asqpdioted with the
(A(3) levels after treatnent with conpounds 1-52C and

accumylatigp qf rf-amyloid v yedizidgalsi neprmpoundp@nd ophprmecsgtigal compositions
comprgﬁg/éﬂgzcg)%o%ﬁasg 2t d-s[ﬁ{ihgc? ESRLED! TN %ﬁ&ldl{nent to treat the

re conpo can decrease (
mexorﬁlﬂ@ Pregiréssioni of brainmiekérerationahhtss andlimark cbfecdn&ﬂddllsemséd‘lzssocmted

gnosi s and treatnment of diseases assom ated w
with CFIF? ral eCUIRRIFEeY sﬁAé% egﬂ%\r%/ P@WBPH? PUEh @ v ghedmsr's tsefke (AD), in

ammalQ‘%H@ﬁH&QE and pharmaceutical conpositions conprising
he conpounds are provided that can be used in one

enbodl ment to treat the inexorable progression of
Defi brai n degeneration that is a hallnmrk of certain
efinifonSe ases associated with cerebral accumul ation of

[00341A ZNeiseB rheﬁenarmé @érish “ RYABINRS’ s AnfyISIdMES d&lﬂgdsﬁaasﬁ e§@)ld amino
in animals and hunans. Definitions 0034] se

acid flagmeninthat lie foreexanipl¢ pheteotpticall yadgriveil omgmlséfmdnmcmsoraprotem

- | oi.d _am no cid fragne t hat
capp) A BT B %o FRbitans ATl ofh Py ehP R Fapps o 4
consecﬁﬁ%’)mm{b 4c3ds2onthe Bchn@yTbidkegdnde.f A3 givEM herdhy thert@fmlsjel?a—amyloid,”
for exanple, about 5 to 43 or 5 to 47 consecutive
“B-amylqich profeindsings “Abe a1 used, Illéipléfhéfé&'&@l@ﬁc\élth AAlzheiggr’s amyloid that

accumgﬁg&!pﬁl‘(@?{:@ lhgﬁgglglﬁn?er c%léngeabl yJ\:/%\n ?Eylb\lo'zgeﬂrg: elsn
[0035]amAsoustdt iea¢in the phnask ad esll clest Eloveadekpresses PR IfEdgnent thereof”
refers poug%er:]fl that overexpresses an amyloid precursor protein, or fragment thereof, that in
one preferred embodiment, includes a B-amyloid sequence and P and 7y secretase cleavage
sites. The cell that overexpresses APP or a fragment thereof preferably expresses an APP or
fragment thereof that produces -amyloid in the cell in which it is expressed.

[0036] As used herein, the term “amyloidogenic disease” includes a disease associated
with cerebral accumulation of Alzheimer’s amyloid.

[0037] The term “alkyl”, as used herein, unless otherwise specified, includes a saturated
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon, of C;j; and
specifically includes methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, secbutyl, ¢-
butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl,
cyclohexylmethyl, heptyl, cycloheptyl, octyl, cyclo-octyl, dodecyl, tridecyl, pentadecyl,
icosyl, hemicosyl, and decosyl. Where the alkyl group is referenced as being optionally
substituted, then the group is optionally substituted with, e.g., halogen (fluoro, chloro, bromo
or iodo), hydroxy, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid,

sulfate, heterocycle, phenyl, aryl, phosphonic acid, phosphate, or phosphonate, either
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[0035] As used herein the phrase a cell that
"overexpresses APP or fragnent thereof' refers to a
w@e007/103883 over expresses an amnyl oi d precursor PCDUSI0NT/062959
or fragment thereof, that in one preferred
enbodi nent, includes a 13-anyloid sequence and 0 and y
unprots@ed girggetectcd av ageessay t assknohhetocthbde tkilddd mvibe expfarssemsple, as

r afr nt thereof preferably expresses
taught g’ GReady et PIBIestire ravosbino rssnie SyRERGECFiR, Aiiehgina Sons,

Secon® Bliltion1991} Géteby incSrpBrbESPREerenB036] As used herein,
the term "anyl o dogenl c di'sease" includes a disease

[0038]as dbeiteire dlowigr taHFyb ae sl hegeiouand wrlessrothérwidezdpedified. igcludes a

c:to EtR LT i s BB DD 55, cvetopopsy
alkyl g§(§1jpal ght br anched or cyclic, primary, secondary, or

ary hydrocar bon of Cl1 22 and specifically
[0039], na]hg dam Tasallyl” as @[sqqiyherelp .ug@yq othprygs spggified, includes an aryl group

secbutyl, t- butyl,
h“kedg%% 3-8518%{:: hé%g]k%%ﬂ alfqﬁ% gtyl neopentyl , hexyl,
[0040]i sahexyim “@Lk@f}@’hexydsed h@i}éﬁi Qhﬁw btretwiyge sp&efidd/lincludes an alkyl

cycloheptyl oct cycl o-octyl, dodecyl, tridecyl,
group Higkadtg dhs, Iecv é%rwg h ey &9PP, and decosyl. Were the

[0041]aI l’fﬁle t&nP g%,yl tétﬁx&e’feﬁrlfe?&ﬁ megs Bﬁl'efwls@ Q}%ﬁ ?ﬁ@ cludes an aryl group

substi tut en the group is option stltute
lmked\mtﬁe ;maecple tlinahgtqexretl@d‘rlgwrpo chI oro, brono or iodo),

[0042] &%g@;—m ni'f)a%theéy %glg&?l eéw) lerg%%%gpecg{?h? lg%:lfél’des an alkyl group

hnked'&?th%rxﬁ&lx&h@thr@&g%%ethéfg}‘&ué).phosphonl ¢ acid, phosphate,
hosphonate,” either ~ 10 WD 2007/ 103683

P
[0043]PCTA1€JSQ1@1®7‘MZB®9theﬁ’nm bereint vulgssopthprdse spasdficals includes an aryl

to t killed in the art, f
srowp [P B meRekIien Rotone, et ol Protective

[0044]C m@&eﬂnn“ﬂcglam&ﬂﬁy’nbb 86 udeRNotMivnese sgjadiﬁéa,nﬁmludes an alkyl
Second Edition, 1991, hereby incorporated b

group ﬁ’é‘fe@rt@rﬁ]éfémo{ee@lf@m%haﬁ\dﬁm "l ower al kyl ", a)s/ used
[0045]t g%q n‘?ur a]?lg ’ ‘13'1’? ‘ol’u&gs I':L “"‘N@?g 2%?8%6 a%g 1n¢193:és;)q'ef§ar? atrregi?fes, and

Strar ght ropr

secondar)cylﬁ‘d tditl:(rﬁfCHnuﬁwWﬁlcﬁ is Qyﬁﬁbﬁmryomblst)tutew fioy |exghplUICW1th alkyl, aryl,
The term "aral k as _used herein unles

hetercxﬁ%em Qe SWial fErps. | 'ifb% dB9): gRavaiAludss dup is Aphkiadied do, two
hydrogtehﬁ a'ﬁ?;kﬁ&é%%nﬁ@%%ﬂ%ﬁ, ?Hy(ﬁ’ljgéﬂ arﬁlreﬂluaﬂyl, a hydrogen and an alkenyl, two

alkyls, two aryls, two alkenyls, one alkyl and one alkenyl, one alkyl and one aryl, or one aryl
and one alkenyl.

[0046] Whenever a range of carbon atoms is referred to, it includes independently and
separately every member of the range. As a nonlimiting example, the term “C;-Cjo alkyl” is
considered to include, independently, each member of the group, such that, for example, C;-
Cio alkyl includes straight, branched and where appropriate cyclic C;, Cy, Cs, C4, Cs, Cq, C,
Cs, Co and Cyg alkyl functionalities.

[0047] The term “amido” includes a moiety represented by the structure “~C(O)N(R’),”,
wherein R’ may independently include H, alkyl, alkenyl and aryl that is optionally
substituted.
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[0040] The term "al karyl"™ as used herein unless
ot herwi se specified, includes an al kyl group |inked
wa o0ovhesesdl ecul e through an aryl group. [0041]prdnes10er/ea2959
"aryl ether"” as herein unless otherw se specified,
i ncludes an aryl group |inked to t he nol ecul e t hrough

[0048]an TRE R&hn @I{refél?ted Q0deh nERGn b (? Mhie& (l)‘t}{ém% (?meea%ilﬁ(uc?es a group

herel n unl'ess ot herw se Specl i ncludes an a
that isgaddeg to Ialnrrlteld fuoh tds emmmt}@enl,l mtItogcm ughplaspleirhe atogi o prevent its

0043 t m " ar t hj oet.her", as herein um
furthergeqgly E?rf Plgagseﬁ JEas V&ﬂe%fgih | OXYgF1y 3pd |fﬁlﬁﬁ@<?eea prgtecting

groupstefﬂgkm& R}Jﬂh@set IR4GR (R UG SHsanit OPfiHdsisThe term "al kyl

|oether" as herein unless otherw se specified,
[0049]| ndhadem SaryBl ky usedghayeip, hindhkeldss otheivdserspesifiedeincludes a stable
The. term " 1ncl

monoc.yQ]N*( %gc)yﬁﬁc gorr 6{1@70118%88)% iy n@dvgéh BP |t(?‘rgln§fn£‘hﬁrsnlélseac§ﬁ]3g’ &4 at least

one rinpEleAi aloyhafibd Hxmbied iyclads, BeSardhiof Nmitsd @RtbefriAl pbényl, biphenyl,
substituted for exanple with al kyl, aryl, het er cycl e,

or naphhtylor Where aefgrenged @psbemﬁq @Qtlor(alli'y) subgifptedn cheidey] gigpp can be
substlt{éﬁ%&;}?{th ghg] gelgmte okt nl'ygfn?ggﬁgl%ﬁen r(t'i]lyoqg oglﬁgr g%gorgg or iodo),

rogen and an ar ogen an

hydrox/, ki, ,alldy‘hﬁ?nmaJ deylaming, M{O&nyh@loxtymﬂltﬁl kgl ﬁllf(ﬁlﬁteacid sulfate,
al kyl ~and one al kenyl one al kyl and one aryl, one

phospk&ny] acuéﬁ)(ylogﬁ)@tedpkglp@sphor[a(% @HPCW]@F@%@CI LT pgﬁ@c‘éecbgs necessary, as
knowngtg Jﬁ% <RhRUEL iR Hff%f e 19’ as Ot%x %hﬁ ¢ H}‘F@e%e' &%W%@E}Heyemups

separately every ne
in Orgamin Symihesis) d ol $ijelyeand tSoas, t&eccmd ]E“.d1€1631C19aI1kyI "is

idered to inc i nd ndently, each ne
(00503 T 5 Pl o DETeit ICGien B0 om0 g (10t
[0051]'092%{3l g@r%lSélkcéélwhlncm%gacsﬁﬁ%h@%amga %@@Eh@ m&m%k%bon of C2-22
with agldasti ofeudaitblohaid.t Fggmpled 0adijideT it tagr mt"lamtdbto mel allyl, and

methyl- \r/}%(lg);je?}éﬁe)r% lnCFIC%CL Fg F)Fef%ggpﬁgg}aq%/n%@gtéﬁ IF?R:XI &up can be
optiondlly @fbktitutedah KeWmeanshndt ¥ ddsBidbed a%o@@fdr@lﬁ@ilkﬂ roups.

[0052]S u pl“?lfa Itefrglt %(ljkyn])}%’ 1\r/1\guc21gsoa7 é% OZ%GS%EJgEE:Ir/ ggﬁc?h%?ilh?/grzocar%on with at least
one triple bond. Where indicated as being optionally substituted, the alkynyl group can be
optionally substituted in the same manner as described above for the alkyl groups.

[0053] The term “alkoxy” includes a moiety of the structure —~O-alkyl.

[0054] The term “heterocycle” or “heterocyclic” includes a saturated, unsaturated, or
aromatic stable 5 to 7 membered monocyclic or 8 to 11 membered bicyclic heterocyclic ring
that consists of carbon atoms and from one to three heteroatoms including but not limited to
O, S, N, and P; and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized,
and/or the nitrogen atoms quarternized and including any bicyclic group in which any of the
above-defined heterocyclic rings is fused to a benzene ring. The heterocyclic ring may be
attached at any heteroatom or carbon atom which results in the creation of a stable structure.
Nonlimiting examples or heterocyclic groups include pyrrolyl, pyrimidyl, pyridinyl,
imidazolyl, pyridyl, furanyl, pyrazole, oxazolyl, oxirane, isooxazolyl, indolyl, isoindolyl,
thiazolyl, isothiazolyl, quinolyl, tetrazolyl, bonzofuranyl, thiophrene, piperazine, and

pyrrolidine.
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[0048] The term "protected" as used herein and unl ess
ot herwi se defined includes a group that is added to
wa@eooatieasssuch as an oxygen, nitrogen, or phospPOr/uS2007/062959
atomto prevent its further reaction or for other
purposes. A wide variety of oxygen and nitrogen
pr g r I
[00551P" FHE G ot C&ggﬁgﬁag{&xp% &gfm%gg?% &0}, vgr?e)]; iff K€ a H, or a
stralghusbeahdheal aireyclan dubmmgtoxamsebsmused alkyborfarﬁd i ncl udes

able ngcy bi cycl r tric c.carb
1005617 T2 dpith “BBRE o purmehbRF S Bhleas cfiering SPésiic inpBaey mammals

(e.g., da&e dagmoi%@g %cérawtﬁ&nmﬁxmh&soﬂgﬁkﬁklﬁ% ndddt of%@mﬁ@ﬁt all of
imted to, benzyl, phenyl’, biphenyl, or naphthyl

which Wteb@trcmcborem@gwsaisuéaeg g Iwm@nﬂabctr;beé bbwin.t ut ed, the

0070 e B et g FSRDRn (Rituiscthy GRgh i R e more of

the symptdﬁbs,of alYRB Xt diddR Qre ﬁh&ydraea BPothafwikebaneAciaBl KR ¥d.
, nitro, cyano, sulfonic acid, sulfate,

[0058]ph\é"§19hf@ﬁnc“r&l@rraaceph@%lﬁhaq@ptable pHBs phowed deredn,t aless otherwise
SpClel ngfuﬁ% Feﬁ tc%%p%% n(?ss“ﬂ%%easrg %rrgpare%s Wll!ﬁnxi%l’x%ivélgl nontoxic

oes n exanplte tau

acids. W lﬁm@;m}ﬁiunab .contﬁfrpfewivleh&ebﬁcoﬂﬁfetlomdhtl& gaid @ddition salts can be
. %%nthe3|s John Wl ey and Sons, Second Editiogn, 1991.
obtaing)bp gpniasting e meuial) form of suehs eemprigs ith #syffigisat amount of the

desmecfr?:I Eir Qi Qf ok Af0a s"i’lﬂgblfsl ﬁl@ft oS arﬁE@s e Pharmaceutlcally

c udes a stral anche
accepthblei raoxdazrddﬂmmsfalt@chﬂﬁde thiobdn daﬁveldefa&h inoxganiowbolds likertdidrochloric,
| es |nclude but are not lim.ted to,

Vi n
hydrobip i, . and"fet hyl GRS WherBORHSFOSERG" e ng Phosphoric,
monohYBEd R ds¥hFROS i dinfd@Sken H@sgﬁ!)tlf@ nyl s @LALP Cﬁl’&n@ﬁydro%enaulfunc,

optional |y substituted in the same manner as descri
hydrloéllgooe phosphptmls aaciqm arglr thepske, 09062 asTHe sabts rdetiab firoyh telatively

ht hed d b
nontoni S8 aSERE Beiic TrdhioniCuingh B aP e g paage: Penzoic

succinRPtduBBdd,| Yurbuist hlaHi@r, pHiRalR| Kbdhvéncdnl@sic C@nto%ulfomc citric,
op tionally substituted in the same manner as descri bed

tartarwamltanﬁssﬂ onite apd gl likgr Alsednclpdrisay sattseoltaging acifikenel as arginate
and thérﬁﬁcl, %ﬁﬁ %al,?ﬁq(gf?éerggﬁc %1d§ nﬁe §fuﬁ1ljlr;%é%éroer >&a?acf’hno}/lc afl[tlg)géél lhe like (see,

for exa‘iﬁilel,rBérgél S.wvisat &l apmlmawum@lrsumat | Jousiat bf Bhéymid@eultical Science,
nonocyclic or 8 to 11 nenbered bi cyclic

1977, ﬁ@tlewcifép .n@uﬁr@lrf@rm% H’éﬁhed‘@ﬁﬁqogfl@s BRY baTBEACHNRIEY geacting the
st i PRS0 40 G5 TLOTS LA Bh IBby g T
pharmavedticallyf mrceptal,bleréaat it,nnmermtyﬂ,)mhmenm &l iiysalbehal)qs,dwnhm the scope of
sound medical judgment, suitable for use in contact with the tissues of a host without undue
toxicity, irritation, allergic response and the like, and is commensurate with a reasonable
benefit/risk ratio and effective for their intended use.

[0059] The term “pharmaceutically acceptable esters” as used herein, unless otherwise
specified, includes those esters of one or more compounds, which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of hosts without undue

toxicity, irritation, allergic response and the like, are commensurate with a reasonable

benefit/risk ratio, and are effective for their intended use.
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and/or the nitrogen atons quarterni zed and incl udi ng
any bicyclic group in which any of the above-defined
whedoenasyxlic rings is fused to a benzene ri ngPCT82007/062959
heterocyclic ring nmay be attached at any heteroat om
or carbon atomwhich results in the creation of a
[0060]st dthk ¢erst plermaeeuticiibynidcaptable predeagyy] asusod herein, unless otherwise

e AR, SRS L LR 0 BY AT ki which e,
with tﬂ%"s@é}% ¥t souRX ble@R8) JuH?ﬂ%aglﬁiaB e fof ﬁﬁqmébntabtsﬂtlﬂﬂﬁltiékues of hosts

hi azol yl, isothiazo qui nolyl, tetrazolyl
w1thmt§omzlg¢ mxaﬁw, JArrithtie hxﬁle]rgec I pwﬁmdn@g ldkwdare commensurate with a

2 WD.2007/ P / US200.7/.06295
reasonBifG Rl iy ARy 1e RGN Tae oG BUBUR Lhe FbrRFRtcaly
acceptBblE( $bdruph ed18d Nndtudd Tvattddiondd f@rm§t Wht8hpossthlaansh@He or more

or cyclic, substituted or unsubst i t ut ed al kyl or ary
compoueds ef thﬂw@mmsmonhoghe tergs “predizh drcdiides aompoyads that are rapidly

st G5 SR ] SSLASER, APIB R 8t 3 .

[0061]i n The ednOfenhiitahdrially ealidhed?, as\WhdChereiareles to zﬁ@drﬁp’ou@ﬂ that is a
di agnosed usi ng t he net hods descrlbed her ei n. OOS?L
mixturyigd CpERIAmETY R HERONC £8aTHoRPT RS PEFENL i EXrdnsing pyeferably present
o the AT 957 HAhES, ARG JROLEPR D SEnDI R AR Lo
[0062]be|T®Ei ciral “yptidriady eshibstifu@d38]as Theedt derwin, includes substituted and

phar eutically acceptable salt s used herei
unsubsipted WGP AT fied §pr§§43?4¢s@ s ety SRriieat Thegrops may be
Optlcnﬂm%ﬁqﬁGMIfhh %r SalRRah R o1t Andfi, Blik&ker, ARMBH Gilylester,

aci ds. When conpounds contain Telatively basic
alkylammmctar@hahmq,l e&ylaaud@ agtinidon adkixys acdnxhenitwht Gianed alkenyl,

y onta t|n the neu f .such conpou ds wth .
alkyny AFPF SitonLHDE b ot PSeRPG e} GHoBT e oRa scid, or
borateOr in a suitable inert solvent. Exanples of
pharmaceutically acceptable acid addition salts
i ncl ude those derived frominorganic acids |ike
cOmp&M%TOCh'Of'C hydrobromc, nitric, carbonic,
nnnohydrogencarbonlc phosphori c,
[0063 10 RO Myttt 9 £ beh PSS fatCprostiday Ak dge isbd BRBOY arkl, below, which in one
sul furic, nmonohydrogensul furic, hydriodic, or
embodiRe b be wsechis aethadrrlessidbedi heesin 45Cliding thestreatmentgrdiagnosis of
dlseas&%rsédé?ﬁecf GVRH]CEI%{)Q& hé’c%lrrg.\latﬂ)ﬂrgf%k 119519955%% ?CP.! ds Iike
cetic, propionic, Isobutyric, elc, onlc,
[0064]0Xﬁxbmplabﬁmmlpounds include a compound of Formula I or a pharmaceutically

acceptable salt, ester or prodrug thereof:

O
\
0,8 (CHyn” A
/ e
R
P

Formula I

or a compound of Formula II or a pharmaceutically acceptable salt, ester or prodrug thereof:
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succinic, suberic, fumaric, mandelic, phthalic,
benzenesul fonic, p-tolylsulfonic, citric, tartaric,
woredonaesssul f onic, and the [ike. Al so included BCEUSHEDT/662959
of am no acids such as arginate and the |ike, and
salts of organic acids |ike glucuronic or galactunoric
acids and the like (see, for exanple, Berge, S. M,
et al, "Pharmaceutical Salts" our nal of
Phar maceutical Science, 19F7, 6§ 1-19). The neutra
fornms of the conpounds nmay/be reggnerated by
contacting the salt ogptt ‘\pase or aci@}amd/ﬁgblating
t he parent conpound i canventi onal manner. The
pharnac&gbic table salt in one enbodinent is
a salt thaty4 I M\t he scope of sound nedi cal
j udgnent , Rn contact with the tissues
of a host toxicity, irritation,
allergic resp the like, and is comensurate
with a reasonable benefit/risk fatio and effective
for their intended use. [Eég5?3+ e term
whereinphar maceuti cal |y acceptabl e esters” as used herein,
unl ess otherwi se specified, includes those esters of
ohB of ¥k e conpounds, which are, within the scope of
nd LBal b n [fa or. e:d t . .
R P ERBAE oAb R ARl R SoBdERl, B, isoburyt
optionalty i subktitored adlkenyi ©ptiesgliynsabstitdtetl halldynide, optienally substituted

exeloafigly PaoRA b ctbydud TERETI B swbsESepasts optionally
substitﬁ%ﬁ yeéls%’é?ﬁ?o S WU32R0 8¢ 91@%@19&%)3 lfsg‘;g%lov&;r he R ff'ﬁ?b e 1; and

armaceutical'ly acteptabl e prodrugs” as use ereln,
uhinessthotrhgdwd o€ ansqmeioe f suetl, asi aic bpileslly hobssitpted dikigamine, and

of one or re co unds of.the conposi.tion which,a
where AR} RRIQENYBr el GURLORLLE BRIE BAGREHLYT ST Pabihls £ Bptow. or
is optiokfflylsBleRd Fided thdighdlips B8teliis TuBIS 3eldsts Wi t hout

undue toxicity, irritation, allergic response and the

|i ke, are commensurate with a reasonable benefit/risk

rati re.effective faqr their intende se.
1006508} Ry B Rl S dcntRou Bl 5P By ST EPESRERE e
zwitterionic forns, where possible, of one or nore
conpounds of the conposition. The term "prodrug"
i ncl udes conpoun@% that' afe~rapidly transforned in
' ent co oounm(dmynexanple by
0061]  Jlhe term ™engntionerically
///efer@ to a coﬁ%ound t hat

Formula IIT

wherein:
nis 3,4 or5; and
Am is aresidue of an amine, such as an optionally substituted alkyl amine, or Am is

optionally selected from the groups listed below in Table 2 or 3.

[0066] In one embodiment of a compound of Formula I or II, R is selected from the groups

listed below in Table 1.

15



m xture of enantioners in which one enantioner is
present in excess, and preferably present to the
we@z2i0eno368d 95% or nore, and nore preferably 98P6€DUS2007/062959
nore, including 100% [0062] The term "optionally
substituted,"” as used herein, includes substituted and
unsubstituted. Wierein a group is referenced as
"optionally substituted” Lﬂg@ﬁﬁoup may be optionally
substituted with e.g., hal ,lhydroxyl, am no,
al kyl ester, arylester, silylester, alkylamno,
aryl am no, al kyl am do, aryl am do, al koxy, aryl oxy,
nitro, cyano, alKenyl, alkgnyl, heterocycles,
sul fonic acid, sylfate, phosphonic acijd, phosphate,
boronic acid, or | borate. npounds [|0063] A variety
of conpounds are |provi ded as\ di scl osed herein and
bel ow, which in gne enbodi nment can be used in nethods

descri bed herein,| including ?he treatnent or diagnosis

of di seases assqci ated W cerebral |accunul ati on of
Al zhei mer's anyl qid. [0064] \Exenpl ary |[conpounds

i ncl ude a conpound of Formul'a® or a pharmaceutically
acceptable salt, |ester or prpdrug thereof: O 02S\ /
(CH2)n, Am / R N Formula I/or a conpgund of Formul a
Il or a pharnmaceyticall able salt, ester or
prodrug thereof: | 14 WO 200%/ 103683 PCT/ US2007/ 062959
O Am 02S\ / (CHO W Met 6N: /

N\

?

Mé

16



Formul a |1

optionally substi
cycl oal kyl ;

wher ei n:
substituted al kyl,
wheaoyiig3e8zobut yl ;

nis3,4or5 Ris
e.g., nethyl,
optionally substitut

tuted al kynyl ;

et hyl ,

optionally

i sopropyl,
ed al kePylI/pS2007/062959

optionally substituted
optionally substituted heteroal kyl;

optionally substi
het eroaryl ; or ag
for Rin Table 1;
such as an opti on

[; optionall

Yhn of the grq
// the residt

al  yssubStituted al ky

y substituted
pups | i sted bel ow
le of an ami ne,

| am ne, and

wherein Amis opt
groups listed for
optionally sel ect
bel ow. [0065] In
Formula Il is pr
Formula 111 wher

romat ty setected—fror
Amin Table 2 bel ow,
ed fyonryhe groups [

P

[«

ei n: /

1 one of the
or is
sted in Table 3
n conpound of
0O/ \Am N
\m i s a residue

of an am ne, such
amne, or Amis

listed belowin T

of a conpound of
the groups |istg
PCT/ US2007/ 062959

as an optional Ty suf
optionally sel ected f

abl e or 3. [0066] I
lal or Il, RIiSg
Fin Tabl e 1.

1

psti tuted al kyl
romthe groups
n one enbodi nent
sel ected from
5 WD 2007/ 103683

OMe

17



nnr or or .rvv or vv% 16 WD 2007/103683

PCT/ US2007/ 062959 LUAPO- ~'\ /| FFF F O Ow Ph -~O
WO B7/188NA\ / Br 17 WO 2007/ 103683 PCT/ US2000¢ 062889062959

"\ / CNW \ /| O Ow MOCCd -cl

OMe

MeO

Cl
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18 WO 2007/103683 PCT/ US2007/ 062959 %/ -%4\ / N 02
(or ortho, neta) [0067] In one enbodi nent of a

w@eospoessss of Fornmula I, 11, or 111, Amis sel et BUSINT0G2959
the groups listed belowin Table 2 or fromthe groups
listed below in TabIeS TABLE2 Am NH I~ MO Ow

NH Ove HN MO QW ,
PCT/ US2007/ 062959 NA

N [VaVal

‘ 03683
O Ow e |NH MO A Owv CN

(or ortho, meta)

[0067] In one embodiment of a compound of Formula I, II, or III, Am is selected from the

groups listed below in Table 2 or from the groups listed below in Table 3:

TABLE 2

Am

NH

MeO
OMe

NH

OMe
OMe

MeO OMe
OMe

19



N NH N NN 20 WO 2007/103683 PCT/ US2007/ 062959 N U

yY N 5 NHN -Sr NN 13 HN 21 W 2007/ 103683
WEMDWEBRD7/ 062959 (~M\7/ N\T~"\1 V V TABLE BCT/NE20E7/062959

N

NH

MeO

*Z0

OMe

NH

MeO OMe

2,

wZ

wZ

NH

20



N O-H F NN Br

WO BiN7/13368HO NHnnn-~,

O O NH 22 WO 2007/103683
PCT/ US2007/ 062959 N NH NH N NN O QINH H nPHN = S

OCL 23

PCT/US2007/062959



WD 2007/ 103683 PCT/ US2007/ 062959
NHNH 0 HNH N(N N

O0 OHO~~

WQO®7/10388683 PCT/ US2007/ 062959 | CN)

I (N N

~NH NH -~ O0OOf/ O

i\ Ove 24 WO
I N | NZ PET/TSI00H062959

g

0

TABLE 3
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N-INIT CN) N N2 NSIk NONHN C0 NJW N_ SAN
25 WD 2007/ 103683 PCT/ US2007/062959 N jj-r NO NI ~
WOROOR10IEBN Si-f NS N) NF FF N N)O "N F PCT/US2007/062959

Noy N §
iNﬁ
0
@1?@
H
APHN, T
S
o) N\;/i/
0” o

23



FF 26 WD 2007/103683 PCT/ US2007/ 062959 N'wt OC N-F

F F ON rDP NO FF +p~-N\F NNJ (N N 27 W
WQR®7143188683 PCT/ US2007/ 062959 [0068] | n anotP&r/US2007/062959

enbodi nent, the conpound is a conpound of Fornula IV,

or a salt, ester or prodrug thereof: RL ON (CH2)n

s

24



02S/ / R N1V

wherein Ris optionally substituted al kyl,
WG mstioess ed al kenyl

al kynyl ,
nmet hyl , ethyl,

or

in one enbodi nent,
propyl ,

wherein nis, e.g., 1,
or optionally
a Cl1-10

butyl, secbutyl

2 or 3;
optionally

substi t ut erCT/US2007/062959

al kyl, e.qg.

, Isopropyl, or

i sobutyl; wherei
substituted al ky
C7, C8, 9, C10
i ncludi ng straig
is the sane as H
or substituted &
C7, C8, 9, C10

n RL is H d<nsubstitutse
|, such as c2, C3,
unsubstituied or substi
ht chai n, @?}nched or

R2: wherein i S unsubs
|l kyl, s a , C2, (
unsubsg At e F substi

rd al kyl or

4, G5, Cs,
tuted al kyl,
cycl oal kyl or
tituted al kyl
3, C4, C5, 6,
tuted al kyl,

i ncluding straid
wherein the subg
unsubstituted ar
R1 and R2 togetHh
het erocycl e, sU
7, 8, 9, 10, 11,
or unsaturat ed
het er oat oms such
subenbodi nent, i
2 or 3; Ris net

ht _chain__branched or
tituent is, e.g., a sul

omati ¢ group; and where
er forman Qptionally g
ch as an optionally suk

4 menber eq

12 , 13
het er ocycl i ncl udi ng

as nitrogeq. [0069] I
n the con%ég%d of Form
hyl , ethyl XPpropyl, or

cycl oal kyl ,
stituted or
2in optionally
ubstit ut ed
stituted 5, 6,

ring saturated
one or nore

one
la |V
i sopropyl ;

nis 1,
R1

i s i ndependent|
methyl, or is tH
unsubstituted or
substituted, thg
or unsubstituted
optional ly subst
al koxy groups, 9
anot her enbodi ny
compounds shown

=

H-or—€Ct=€10—unsubstitd

e sane as R2. R2 is Cj]
substi t ut al kyl, whe

substitueéf is, e.g.,

oup, such &

ituted wifh |one, two (¢
uch as ne y groups.

nt, exenplify conpoundg

NO,

aronmatic

ted al kyl,
- 6

rein, if
a substituted
s benzyl

)r three hal o or
[0070] In

i ncl ude the

e.g.

Nwvwvwn

S. &
N
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bel ow or a salt thereof such as an oxalate salt: 28 WO

2007/ 103683 PCT/ US2007/ 062959 02S O 1-38 N N Ow
worO7M3LsN2A 02S N N POV MO 0 02S / \-~NCUU4DB7/062959

NOw Ok MOOIs 1-40 02S N 02S \--,Br 1-36 29 WO

2007/ 103683 PCT/ US2007/ 062959 2SS/ O -~N Owe 1-50A
~ N




O MOO 1-50B OZS N'Ww MO O 02S\ \-~N 1-50C

O MO 1-50D QZS \~ "N N/ |
WO/ U807/ 062959

1-52A N O @S\ /

02s | 1-50E\ N/
~N 1-52B \ N/

S/\/Nmn.

27

\

\ 30 WD 2007/ 103683

PCDES2007/062959



0 02S 1-52C N o02s o 1-76A N N 31 WD 2007/ 103683

PCT/ US2007/ 062959 0 1-76C 02S\ / \-\-N O / 1-76D
W@2®7/1b3683 1- 86A 02S CN 1-90A \ O-N N O 32 WPCT/US2007/062959

2007/ 103683 PCT/ US2007/062959 F O N' \ 1-90C aN

[0068] In another embodiment, the compound is a compound of Formula IV, or a salt, ester

or prodrug thereof:

R1
|
O
AN N\ )
0,8 (CH)n R
/ e
R
Nt

1AY

wherein n is, e.g., 1,2 or 3;

wherein R is optionally substituted alkyl, optionally substituted alkenyl or optionally
substituted alkynyl, or in one embodiment, a C1-10 alkyl, e.g. methyl, ethyl, propyl, butyl,
secbutyl, isopropyl, or isobutyl;

wherein R! is H, unsubstituted alkyl or substituted alkyl, such as C1, C2, C3, C4, C5,
C6, C7, C8, C9, C10 unsubstituted or substituted alkyl, including straight chain, branched or
cycloalkyl or is the same as R?;

wherein R? is unsubstituted alkyl or substituted alkyl, such as C1, C2, C3, C4, C5, C6,
C7, C8, C9, C10 unsubstituted or substituted alkyl, including straight chain, branched or
cycloalkyl, wherein the substituent is, e.g., a substituted or unsubstituted aromatic group; and

wherein optionally R' and R? together form an optionally substituted heterocycle,
such as an optionally substituted 5, 6, 7, 8,9, 10, 11, 12, 13 or 14 membered ring saturated or
unsaturated heterocycle, including one or more heteroatoms such as nitrogen.
[0069] In one subembodiment, in the compound of Formula I'V:

nis1,2or3;

R is methyl, ethyl, propyl, or isopropyl;

R! is independently H or C1-C10 unsubstituted alkyl, e.g. methyl, or is the same as
R?

R? is C1-6 unsubstituted or substituted alkyl, wherein, if substituted, the substituent is,
e.g., a substituted or unsubstituted aromatic group, such as benzyl optionally substituted with

one, two or three halo or alkoxy groups, such as methoxy groups.

[0070] In another embodiment, exemplary compounds include the compounds shown

below or a salt thereof such as an oxalate salt:

28



1-92A CN\V N 1/ NN1-92B ~ N~ \\ Br 1-92C | N
F O-N N 33 WO 2007/ 103683 PCT/ US2007/ 062959 02S 0 /
woRoove@G6eds OV MO O 02S N MO N OV MO PCT/US2007/062959

1-38

0,
OZS/O/ \/\/N/
/ =
NS
MeO OMe
®) 1-42A
OQS/O/ \/\/H
A
s N~
MeO
L
o}
2S \/\/NH 1-42B
aY
CQ_< OMe

OMe

OMe

MeO
OTs 1-40
0,8
/ —
S /
/@/o
0,8 \/\/Br 1-36
/ e

s N~
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OrN 02S\ / N MeO N 34 WO 2007/103683

PCT/ US2007/ 062959 f 0 02S/ MeONO 02S/ N MOA
woOL@7/10888 N MeO N O 02S --Ch DN MeO N 35 WPCT/US2007/062959

2007/ 103683 PCT/ US2007/ 062959 O2S N

0,
C@‘< 1-50A
OMe
s NS

MeO

o 1-50B
oA
= ==
©“§_< OMe

MeO

@]
OZS’O/ \/\/ 1-50C
/ =
™ N /

ZT

OMe
MeO

/@/O 1-50D
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MOf O02S --C/ NMOO NJ[O0071] The conpounds are

optionally in the formof a salt, such as an oxal ate
w@adoy/10383 ot her salt di scl osed herein, such aBCHUS2007/062959

cesium hydrochloride, or sulfate salt. The conpounds

are optionally in the formof a pharmaceutically

acceptable salt, ester or prodrug. [0072] Certain

compounds disclosed herei n can exist in unsol vated

forms as me , solvated forns, including hydrated

for ns. soI vat ed for ns ar q-spgui val ent

unso vat’o fornB i ntended to be

en 0 ed/W thin the scopeef

i NWeNiN.QA. rtain compounds xist in nultiple

crystalline or anorphous forns. general , al

physi cal forns are equival ent for the uses

contenpl ated by the present invention and are

intended to be within the scope of the present

i nvention. [0073] Certain conpounds disclosed herein

he present

possess asy NC_garbon atons (optical centers) or

doubl e bond ra es, diastereonsis, geometric
0.8 . .

i somers apd i i dual i ®rs arg all intended to be

en d within the scope present invention.

[0074] | T ounds di scl ose erein may al so contain
rtions of atom c isotopes at one or
nore of the atons that constitute such conmpounds. For
exanpl e, the conpounds may be radi ol abeled with

radi oactive isotopes, such as for exanple tritium
(3H), iodine-125 (1251) or carbon-14 (14C). Al

I sot opi c s of the ounds of the present

I nventi op, er\hadnggg iveNor not, are intended to
be enco ass thint of thﬁQB pr esent

' 3 mo 2007/10368 PCT/USZOO7/062959 [ 0075]

I n_one! e ment, optionally, the conpound reduces B
roduction, for

0
023/@/ \/\/N//\/ 1-52C

7 N "
YW,




exanpl e, by at |east about 5% 10% 15% 20% or nore,
in cells that overexpress APP or a fragnent thereof.

WO 27693683 is to be understood that the conpouPdBUS2007/062959
di scl osed herein may contain chiral centers. Such
chiral centers may be of either the (R) or (9S)
configuration, or may be a mxture thereof. Thus, the
conmpounds provi ded herein may b antionerically
pure, or be stereoisoneric di astereoneric
m xtures. It is understo di scl osure of a

corrpounde £in enco racenic,"8ftically

act i ves—Rolf/morpki ¢/ or steyoi soneric form or

] es fthereof, [ ref erably possesses the
seflul )pRoperties deScribed herein, it being well
kmown in the art how to prepare optically active forns
and how to deternmine activity using the standard

tests described herein, on using other simlar tests
which are w known in t art. Exanpl es of nethods
t hat can__giziin’PnggiE;n rcal ifpggrs of the
' ude the\folf owi ng: [0077] i) physica
z i crystal s- a techni que wher eby

crystals of the individual enantioners
separated. This technique can be used if

crystals of the separate enantioners exist, i.e., the
material is a conglonerate, and crystals are
visually distinct; [0078] ii i mul t aneol186A
crystallizatygg:>&ch<£ﬂ whe y the individua
enant i oner s “ar separ Qj&ggyﬁﬁgflized froma
solutionf o racemnat e, sible only if the latter
isa c ¥ rate in the solid state; [0079] iii)

enzymati c resol utions-a techni que whereby partial or
conpl ete separation of a racemate by virtue of
differing rates of reaction for the enantioners with
an enzyme [0080] iv) enzymati symmetric synthesis, a
synthetic techni que whereby &t | east one step of the
synthesi s uses an enzymatic yeacti/on to obo@ n an

enant i oneri cal [yNauresor~enh.ched synthetic precursor
of t desicred tiomer; [0081] v) chem cal
asy i ¢ dyrtkefl s-a synthetic technique whereby the

aﬁ%ioner is synthesized froman achira
under conditions that produce asynetry

N
precur gor.

32



(i.e., chirality) in the product, which may be
achi eved using chiral catalysts or chira
w@eoorhomsd es; [0082] vi) diastereoner separ ati PCHUS2007/062959
techni que whereby a racem c conpound is reacted with
an enantionerically pure reagent (the chira
auxi liary) that converts the individual enantioners
to diastereoners. The resulting diastereoners are then
separated by 37 WD 2007/103683 PCT/ US2007/ 062959

chr omat ogr aphy or crystalll%dxlo by-virtue of their
now nore distinct structural” ences and the

chiral auxiliary later re 1 obtain desired
enantioner; [0083] vii) filrst}- and second{gﬁaer
asynmetric tra et T oS t echni que wher eby

di ast er, rs the racemate equilibrate to yield a

prepon \ln solution of the diastereonmer from
the desir enanti oner or where preferentia
crystallizatyon of the diastereonmer fromthe desired
enantionmer perturbs the equilibrium such that
eventually in principle all the material is converted
to the crystalline diastereoner Jonwthe desired
enanti omer. The desired enantl mgr is then rel eased
fromthe dlastereoner i) kinetic

resol utions-thi ) 4 Afers to the fgsh evenent
of parti om nplete resolution of a racenmate (or
of a fur Resol ution of a partially resol ved
conpound) By\wi rtue of unequal reaction rates of the
enantioners Wth a chiral, non-racem c reagent or
cat al yst under kinetic conditions; [0085] ix)

enanti ospecific synthesis fromnon-racemc
precursors-a synthetic technique whereby the desired
enantioner i s obtained N\romnon-chiral starting
materials and where the ereochem cal integrity is

not or is only mnimall g;uo omy\sed over the course
VX) al | i quito2B

of the synthesis; [0086]
chronatography, a_techni que wher'eby the enantioners of
a race .ré\ééba(éted in a liquid nobile phase by

'tué\o peir differing interactions with a
ato1Qry phase. The stationary phase can be made of
o 5

yl naterial or the nobile phase

1-92C
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can contain an additional chiral material to provoke
the differing interactions; [0087] xi) chiral gas
W@ boootreds8yr aphy, a techni que whereby the racenetBUSR07/062959
vol atilized and enantioners are separated by virtue
of their differing interactions in the gaseous nobile
phase with a colum containing a fixed non-racemc
chiral adsorbent phase; [0088] xii) extraction with
chiral solvents-a techni qgue whereby the enantioners
are separated by virtue of preferential dissolution
[ pt-@a particular/chiral solvent;

@ ansp%c,éi ral menbranes-a
by a racemate | dced in contact
rane barrier. The baNier typically
scible fluids, one cpontaining the
a driving force such ag concentration or
ential causes prefereqtial transport
across the menbrane barrier. Separation urs as a
result of the non-racem c chiral natu
nenbrane which allows only one enantio
racemate to pass through. [0090] Option
conmpound i s enantionerically enricheg\,Ie 38 ©
2007/ 103683 PCT/ US2007/ 062959 Met hods of Treat nent
[0091] Methods are provided for treating an ani mal or
human afflicted with a disease associated with

cerebral accu oA @f Al zhei ner's anyl oid, such as
Al zhei ' xeag (Al ri syng adm ni stering a
_ —Ef fective anou N.a conpound

, or a salt, ester prodrug thereof
|y pharmaceutically ceptable. [0092]
of the conpound in ong¢ enbodi nent

nore of reducing [
production, f3-anyloid deposition, 13-
neurotoxicity (including abnornal
hyper phosphoryl ati on of tau) or m crog
conmbi nation thereof. Optionally, the cgnpou LS
characterized in that it reduces B-aryl®i d production
for exanple by at |least about 5% 10% 15% 20% 25%
30% 50% or nore in cells that overexpress APP or a

MeO

MeO

34



fragnment thereof, as neasured, for exanple, in a
culture nmedium conprising the cells or as neasured
WO paoraesBd ul arly. [0093] As used herein, referkPCiES1007/662959
conmpound that reduces B-anyloid production, refers to
a conmpound that reduces B-anyloid production in cells
t hat overexpre a fragnent thereof, and the
cells é) anpl j ese hgmster ovary (CHO
press APP, Nanmpl e, 7WWI APP751
APP751) ceIIs WO gl I's; 7Ww
7mWF cells. [0094] It is ng at wherever

MeO

n cells that overexpreSs—APP,
alternatively, an increase in aCTF (a C-terminal APP
fragnment, also known as CTF-a) and/or APPSa sol uble
fragnent can be nmeasured for exanple, in the cel
culture or intracellularly, when they aref produced in
i ncreased anounts from APP as the conpoynd causes the
production of B-anyloid to decrease. 5] It is
further noted 8 whetever the enbgdi nents di scl osed
herein ref tion.in B- loid in cells
t hat; oveP=SXpr eSsAPP, gﬁ?@?ﬂahkngm, a decifease in B
CTF |(B CG/term nal APP fragnent; al kno as CTF-B)
fragnent can be neas , €.g., in
e nmedia or intracellularly, when they
decreased anobunts from APP as the
ound causes\the production of B-anyloid to
decrease. [0096] In a further enbodinent, a nmethod is
provided for treating animls or humans suffering
fromtraumatic brain injury (TBI). In one e di ment,
(3-anyloid production, 13- anyloid deposiftion,

MeO

hyperphosphorylatlon of tau) and/or ogliosis is
r educed. The Qd el udes admi ni ' e
ani mal or 'w or exa , Imredi ately ter the
TBI,| a t9Pa& ally effectNve _anpunt of fa 39 WO
200 /103..3 PCT/U82007/062959 conp cl osed
MeO : or a sgdt, ester or prodrug theteof that is

ar maceutically acceptable. The net hod
fle continuing treatment with the

0 O\/\/@

//
N7
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conmpound for a prescribed period of tine thereafter.
It has been shown that TBI increases the
waeemecamosbi ity to the devel opment of AD, and PEIES1007/062959
is believed, without being bound by the theory, that
TBl accel erates brain 0-anyloid accunul ati on and
oxi dative stress, which nmay work synergistically to
pronot e thowr ogr essi on of AD.
Thus, tbss—Tohpolind al decﬁease B- anyl oi d
producti gn as di scl osed her e eatnment with the
i mal s or humans suffey+rg froma TBI can
for/ exanpl e, for about hour, 24 hours,
eks, 1-6 nonths, onefyear, two years or
hrege years. [YV097] Anyl oi dogeni ¢ di seases which can
be treated according to the nethods of the present
i nvention can include, without Iimtation, Al zheiner's
di sease, cerebral anyloid angiopatbshereditary

cerebral heno age wi th anyl oi dogl's Dutgh-type, or

ot her forqg’giiizaﬂfp'al AD and ffam |ial Y‘terebral

Al zhei n@s$s a id ahb%ﬁﬁakQ%;’ 0098] Theé net hods of

the|pres¢nt invention can be™Sed\on trapsgeni c ani ma

A such as, w thout | Nx i on, PDAPP and

nodel s, which can be useful for

enting and/or inhibiting conditions

P-anyl oi d production, (3- anyloid
deposition, (3-anyloid neurotoxicity (including
abnor mal hyper phosphoryl ation of tau) and
mcrogliosis in the central nervous system of such
animals or in humans. Transgenic ani mal nodels for AD

[0071]c adhp eomperands get emtionsilyin the Zoraneic salit sushiss knowrlaiersali g other

b et L B TR 1, A
optiondl1y3i8 the' fo2in &F,a3Armiaentifal 3hlcébiiile balf) 98eretdirodrug88, 846;

5,221,778; 5,175,385; 5,175,384; 5,175,383, and
[0072]4, 5Baiggempratdiolisqassrbeiein canssis ds upspatsdoumtas well as

: i-ni i ncl - .

v AT 8L S AL BBk T Qs sy
unsolvagd Kgrnizcalyl aveeinggnkledd ey bedkaypmpassed w2ihimhé keppead yhayate gpnt
) per _day, or 0.1 to about 100 ng per kil ogram bod
inventipg, Smay%'ﬁmflﬁ@m]dﬁ QASKEh{n Prltiniag ysiElbing o aBeBionsiPrpe In

r,Qf - - 50: .
s A5 4E) B S1ATRER P08, om0 g Pivenin
and argpiatended to lmr wighigy. the §20p¢ 00ths prgsepteinverkionogr am body

[0073]\é\§@H?i&%@&p@ﬁlﬁ(&&qﬁoﬁagg&gﬂ ;\)/oesséjs(s)sélgjl emgt?{c]:%%rb%%%to%s (optical |

centers) or double bonds; the racemates, diastereomers, geometric isomers and individual

MeO

MeO

isomers are all intended to be encompassed within the scope of the present invention.

[0074] The compounds disclosed herein may also contain unnatural proportions of atomic
isotopes at one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radioactive isotopes, such as for example tritium (CH),
iodine-125 (1 D) or carbon-14 (**C). All isotopic variations of the compounds of the present
invention, whether radioactive or not, are intended to be encompassed within the scope of the

present invention.
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activity of the conpound and other factors known in
the art of pharnmacol ogy. [0100] The conpound is

W@ oovraeeent | y adm ni stered in any suitabl e dosBOEUSINTY62959
incIuding but not limted to one containing 1 to 3000

or 10 to 1000 ng of active ingredient per unit
[0075]d odmges ¢Bbodimant, eptaonalisthy eomPOBTL reGEES frnivdoid peerustien, for

exampkeoﬁg Gbggaed n,gbﬁ)‘}g:l%%e fﬁgb&‘ m&%r in %ﬁ?%gvgreygﬂ&ss APPora

ﬁagnm&t&&niﬁ 0 nmg. Furthernore, 40 V[)2007/103683
CT/ US2007/ 062959 = | ower doses may be utilized in the
[0076]c aéteISoto el mndpistaodt thatnﬂt@ycoanwd%)rdaﬂclqse%thereuagnaw gontain chiral

centersexgﬂﬂlé%hlralbé’ d‘tté}b qﬁew Bﬂ é)? glth&hﬂteag? K gg%%lljagg%u?r may be a

enbodi nent, osage ¢
mixtur tveafy Thms2the rcgmpeundi;agrpwdédi hanebemw &0 eahmidmeicallly pore, or be

A5 er. day, about y, and or
sterem%gc,%? % %%‘tne‘d%ﬁmm[l@iog]ls Pﬂ‘%eéﬁg?cﬁ@f"t g‘ﬁ'ﬁ‘bﬁl%d ajoqgpound
herein ‘%95&9.@215@@3”91%5 racEniik, %19\5/\!}6}29&% ?B)F}rngﬁ%t Eomt !@to\fﬁ)merlc form, or

from about o s, or from
nuxturabtkmtedf,vwhmb ekefetablyf mssesuseﬂhs us¢fdll pRpeiies dosoeibad Strein, it being

well klgclﬁ‘ili? gr? EF n :perél%?é glpgcag Ivgtforgtl}’] of %v? gtgldetermme activity

using thé Etraﬁ&zlré héses dIsadibeddRIBAL draRing (§th<’:rss11‘131ﬁﬁt B5P bl @Caré Rl known in
the duration of treatment with conpounds di scl osed

the arth dixamplesaef mahpds that ggn bo usddetol gbtadn joptica fisamess of Hienggmpounds
. 0 In Vitro Assay Methods [0104] In vitro assay
mcmdeﬁ?ﬁgﬂgwg'allable in the art may be used to assay the

[0077]comnsiysidal ephratidh OF Ciylstald-n tecHhidiet WRgeBmasokaipit afstals of the
for usefulness in the treatnent of di seases associ at ed

individypk gpanfgmernAre mansyby srpaw@teck i Ons islmiape serckmpstedtif enystals of the
separatler]:ngﬁ]t?oﬁéw %Qkfmlr}:t th?%aga‘ﬁa?% 5%0%%{)121%% 8d ttlli]eec(:jra/sttals are visually

oun ecr ease pro
distinct; S conducted For exanple, the test conpound IS

exposed to cells that, overexpress fr
[0078]¢ Gy eatultatlemamsw@zatlspod IFERarE Mt thednfigh ol nantiomers are

separaﬂgﬁaéfysga?hzleggfs}?ﬁ gg%a?ﬁyggo/g nﬂlDeE gac?ﬁ%%eg'éﬂ Qd&ﬁk iPNhOflatter is a
congouweneummesdukﬁmcor a fragment thereof is detected as
[0079]aniii) enzymatic resolutions—a technique whereby partial or complete separation of a
racemate by virtue of differing rates of reaction for the enantiomers with an enzyme

[0080] 1iv) enzymatic asymmetric synthesis, a synthetic technique whereby at least one
step of the synthesis uses an enzymatic reaction to obtain an enantiomerically pure or
enriched synthetic precursor of the desired enantiomer;

[0081] v) chemical asymmetric synthesis—a synthetic technique whereby the desired
enantiomer is synthesized from an achiral precursor under conditions that produce asymetry
(i.e., chirality) in the product, which may be achieved using chiral catalysts or chiral
auxiliaries;

[0082] vi) diastereomer separations—a technique whereby a racemic compound is

reacted with an enantiomerically pure reagent (the chiral auxiliary) that converts the

individual enantiomers to diastereomers. The resulting diastereomers are then separated by
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i ndi cator of the therapeutic useful ness of the

conpound to treat animals or humans afflicted with a
waelr@easmsnssoci ated with cerebral accunul at i onP@¥f/US2007/062959

Al zhei nmer's anyloid. The assay is conducted using

cells that overexpress APP or a fragnent thereof

chromfbBtagRy oF e B B Sy iBE5E e TR B R WEHEH differences

and thd: Shlrﬁ a@xiliary¥a@1 rehbbved 18 dbtdd, thO HediRt @haribdder40 + AD
A decrease in the production of AP1- 40 and/ or

[0083]A13(113 4st-apefl jspcqpgrarfery paymmelgica frapgf@imations: aatehnime whereby
d1astergé13}ex% fr}om at Ilas Ite a%glﬂ}btrfgte/o t{)#ge/f’d &%{%p@nﬁ? 1é?lcez?ri)/ %01%9 c{ﬁ of the

nore, |ca rape ctirveness

diasterebmth draz0 nthe UMHE@ erdah@@he ok Rh&e Oprefierming c&?sftiﬂh@zitﬁﬁh of the
with a disease associated with cerebral accunul atio
dlaSteféPmelAff?H’eFlﬁe‘i‘@Sge%ﬁi}%ﬁ‘)&ler m@u@Séhwsmbemwb gt Gggtually in

prmmﬁ"l@rhlpﬁler%%éf eaﬁqu f&hv&@”&l ®he c Jmaﬁlﬁ{‘eeldla Aok fgq?)rg] the desired

g., extracellularly 1n the culture nedi um
enantldiher Cﬂwphsum@tbermanoxher is a:lleaefabdseldrfrcan [}&rtga?ste:téomer

[0084];8 g@sngr Sttic%.] %‘sl%glt%)ggmtfﬁg ng ap o pr tt8 tgg qgﬁlexgm% of partial or
complgtg Otk iB868 %1 Pg{a&@ﬁ&@ 7{09 649 §9fur{h911 Q6do1dtbrORE a tpleurtlallenresolved

mbodi ment, the cel be tested for a reduc
ComPOfDné)”dw wirte pf odegtal mctltvn rates| dfghe epangioposedith @ dhirel, mestracemic

the concentrati on of
reagen‘g%%?’% u&d‘('reklﬁ'glc Coﬂg%fhiro and/ or A131-42) in cells

[0085]e X p)S eshahQodpBEific QFRBLNIH fre A n e radB AR ?@&r&ﬁg—%%%@kﬁ@ technique
th a measurenent of O- &yl oi d production in
I

Wherebbh@ﬁgbw enantigmer isrobgat @i 1jof- Cénr@bﬁ@mmg mateftals and where the
stereo%%%lﬁéal ghte Ay RCLGARSis &l)t/ nﬁnﬁgrugﬁgmg e%nyve tg% /Qcourse of the

n co natl on, abou
syntheé,l@% 15% 20% 25% 30% 50% or nore in the exposed
| s conpared to the control cells indicates the

[0086]pof<éntqhaq t W@%daﬁémméogﬁwlé/ctq Veshawye ovherply dhimsaaipmess of a
racematE G seg %ﬁ i a 1&5&%@&2&1&@@ bmfrﬁg d‘f"tﬁeﬁ 91&%;1 g?lﬁngrﬁptéons with a

assocCl W th cere accu ation o
stationaryyploisel. T@stsmzmmahﬂyyphateatai bé) neadly lodictliralomaentl at ilermobile phase

can copfaiiea Wbl Mptsalak (0 0y Qe et HI RS PHRTHY: t he
[0087]?‘:2(23}?112131 §H§ Eﬁ%ﬁialtdgrﬁfﬂ %/ﬁctl[g%gﬁee@%ﬁg tglgl';ogarc?%;teolfs volatilized
and enguinqroern A sepgra@d by nlrtalezﬁ theat fiffskiag entoracaor®Ginubé¢ gaseous mobile
phase &gtﬁtaecolu?nsn c\:/ove}ltainmg atiXed RonTolemié 2 1tre§1%|dsor€ém Ipﬁa se; In the

[0088] xii) extraction with chiral solvents—a technique whereby the enantiomers are
separated by virtue of preferential dissolution of one enantiomer into a particular chiral
solvent; and

[0089] xiii) transport across chiral membranes—a technique whereby a racemate is placed
in contact with a thin membrane barrier. The barrier typically separates two miscible fluids,
one containing the racemate, and a driving force such as concentration or pressure differential
causes preferential transport across the membrane barrier. Separation occurs as a result of the
non-racemic chiral nature of the membrane which allows only one enantiomer of the

racemate to pass through.

[0090] Optionally the compound is enantiomerically enriched.
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assay, the conmpound is often required to be incubated
wth the cells for about 4-48 hours, or e.g., 18-36
whmowwr803683 anyl oi d can be detected using an ELIBAI/US2007/062959

sandwi ch assay using quantitatively comrercially

avai | abl e enzymatically |abeled (wth horseradish

peroxi dase) antibodies to A(31-40 and A(31-42 as

described in the Exanpl es. The | abel ed anti body ELI SA
Methowgmremmtcan require on the order of 24 hours to

ete. [0108] Cells which can be used in_assays for

(009 o AESihacsct IMEWied fon TRHINE. aimginahal orphgoHIG ATeed Moy Gediscase

assomm:brcggkrl?g%taﬁg{l}ﬁ{éﬁ?g&? f ?&Ech%ﬁéé gtlﬁﬁ!{bnﬁ\éﬁ&}eﬁp A?zshgmt%) disease
(AD), Ehnpeseg h&rﬁﬁilﬂérmg«/atherz(pﬁb@allgfﬁffeﬁtwé afoenaTRl @mpbdhd \dlsclosed

APP751 CHO cells. See, s and Squazzo, J. Biol
herein,qf@salt, apgr or prirug dergef 2’6@ is Opﬁse?élyzmggaceyufaﬂngwtable

00215y BLACELSHL b BB AR RTE L o o

reducn@lﬁeﬂmyimdoprodhcmm Prdrayleidt depbsﬂmo[ﬁl-myibxd harbtoxicity (including
si du 0- Ww (APP751 with th
abrorr 5 D BB OB LT FEhET BHGTOLHRN. OF SRDABY Sierst ptionally,

the coﬂlﬁ&n\{qg gﬁarﬂé&ﬁ‘iédq{? )that §e1§duc%s 8- an?l&dgﬁ%(%icu\(]n& E’(glrc&am?l’?et by at least

about é%d 19@& ew%,FZOO/& m é@% bQ%%) niare Pll@cﬁsﬂlangvcrfexpm&s APP or a

fragmeﬂ}g{l&?’%l gsl Ig]ﬁal?s oy Eﬁ? ger g{l:q %I[:fl:lf ecfa(%u?ngcbogfq;rrleskqg H‘le cells or as
measuﬁéﬁnﬂk@@],lul&l Ni shinmura, T., Takeda, M & W sni ewski,

(J. WI ey & Sons, LondonL . 407-416. The APP
[0093]\/\h|A<§h15¢% hereis: esfpienessio eempound] theaedicen Scaniyleid psedusppn, refers

o scoffn BBt O3l A AP IS S URGE B8 g e
thereofl, narsit tHel celld undyhee ﬁﬂfbéxﬂrr[m@t(:hlﬁeséehmsieﬂ SvRryOYCHEY cells that
for di %gno& ng or determnin i sk _for devel opi ng

overexpieqs SERSdonEUUeTnT OF Vit APEES D cals P Gt o8 Cells, 7Wic

cells: 7&,{, @élﬁe{)r?wv Qéﬂ oid, such as AD, in an ani nmal or
t aki Ing a first measurement of (3-anyloid

[0094]c oftoe nabnedman mlferewm the parbophmemad dibddyedfherdin refexcth aasduction in B-
urine .or cere

um whol spi nal.,
amyloflig RPN BRRVRRReS A AP S eg (o Cffginal APP
fragmefe! hesl ldnB&‘fhugse@TF—a) and/or APPSa soluble fragment can be measured for

example, in the cell culture or intracellularly, when they are produced in increased amounts
from APP as the compound causes the production of B-amyloid to decrease.

[0095] It is further noted that wherever the embodiments disclosed herein refer to a
reduction in B-amyloid in cells that overexpress APP, alternatively, a decrease in 8 CTF (B C-
terminal APP fragment, also known as CTFE-B) or APPSB soluble fragment can be measured,
e.g., in the cell culture media or intracellularly, when they are produced in decreased amounts
from APP as the compound causes the production of B-amyloid to decrease.

[0096] In a further embodiment, a method is provided for treating animals or humans
suffering from traumatic brain injury (TBI). In one embodiment, f-amyloid production, f3-
amyloid deposition, B-amyloid neurotoxicity (including abnormal hyperphosphorylation of
tau) and/or microgliosis is reduced. The method includes administering to the animal or

human, for example, immediately after the TBI, a therapeutically effective amount of a
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adm nistering to the animal or human a di agnostically
ef fective anount of a conpound as disclosed herein.
w@pioromaBd y, the conmpound is one that decreaseBCWBS2007/062959
anyl oid production for exanple by at |east about 5%
10% 15% 20% 25% 30% 50% or nore, as neasured,
compopipd disxlasgsl erdim tonea neali, upsterf asuptadiregl theteb§ thili dh optionally

pharmacrc]e%l{lcaé éflr Iggciseg Fl;i% AT}?? e&%eﬁlgaﬁg'ft&yte 2”:% % f ﬁ%rggliumg) eRtent Vglth the
compoliBAFOH @fﬁ&@&rﬂw‘d Iﬁéﬁrodrdﬂtﬁh@ the€QRGL NTtIHL IbREN koW KD TIRTGMdreases
serum whol e bl ood, urine or CSF of the ani nal

| a
the susg@ptlmuwzarﬁ the developegnt of AR, aad dhushie idhelipred ndthoyebeiag hound by
the théé)tle])? tﬁlhtr ﬂg(lj %%%%ht%ﬁ%m ?j?rﬁgllaglog%g%{ﬁ? %ogeﬁ%uéﬁgﬁp}e StI%SS which
may wodk amdrgtstﬂcal]ny tpl;&smate theramset orvdrdleethbl ppogtessitn aﬁA@r Thus, the

CSF jn the_second neasurenent. conpared to the
compoypd alsp aphiecrase Praeeidpreduckiopas é@gl@ﬁ%fbhﬁ@moﬂrﬁatment with the
[ |
compeA33 Sl A0S, A 121 AEASIRSORAER, W Sqmps o sbou
one hoan i2ddlous a MBh,rtwolweekmel e nbmdlsnmet yeagtwoiyeas e)aﬂ&e&)years

re her 0|d ndi ¢ Ies
1009715 BiBonrhil isebers st (c9n By Geiiey dbFARTEoal BEtods of the

presenﬁ'ﬁgvehﬁgﬁ Qfaﬁrlﬁcﬁlh@ ﬁvitﬁgutolf mﬁht%ﬁfisﬁlzﬁém{ep@ dﬁE(%@@ N&Eethl amyloid
di sease. [0110] beiieved, w thout being

anglOPbthwnuel‘ggﬂteamﬂeteheecb rhymon‘hage with mﬂ@dqmdQuwhtypaLmeother forms of

ramilif R (il g APRREE LR el ot o of i e

[0098]0f Tad Mdhdds X tth®Preddnt Exﬁ@nﬁ@rﬂ@&ﬂﬂ@uﬁd‘dtcﬁﬁriﬂ%gmﬁt hfiimal models for
peri pheral body fluid neasurenent, up untrl the

AD, S@é@énwltb@él liraitatipne RBIPhand baAPBive meuseswyels| whigh can be useful
for treégﬁlgutﬁr ?gﬁ?@ acl)lll(}?osr u?hlg tin g%?ﬁd}ﬁggs; egs%c? tExl,l t%hﬂ? éﬁlggnckgmgumon B-

amyloidbdwpbsifion, praniyitsid meuroteXi€ity ﬁheluﬂing&lﬂneﬂgilhhypafphbephorylatlon of
adj usted as needed dep endlng for exanmple, on the
tau) ang F’@ﬁ%@?l‘éﬁl e cepieal drions &ysterm af $uc8 agpileAt in hymans. Transgenic

ammalsrﬂbaé}? lfﬁ' Ry éag%ecc&ﬁtrgcted uglﬂglsygndgﬁsﬁgﬁogg kﬁ(l)'\gn in the art, as set

conpound i's adm ni stered or y or
forth fonexauplepwsthpyt hmitatidrg id 3Unisatly Stated Paers | Sod. 15,48Y6992; 5,464,764,

5,387 %@gb‘éﬂfﬂsl; ﬁsagz}f& IOLSE P Uﬁm%i;r;ﬁhy g ﬁéﬁ@gt 175 384,

5,175,383 asi nz6 866 € dally for about 3 days to 4 weeks from
thé start of administration to the endpoint
[0099] e EsemplasndosaZéscofaioamgend that carclemadmainistared inctiide 4 001el .0 mg/kg
risk

f th f
body ety AR B Gamion oS 4T 10 3D TS0 ety g aay
1 to 200@EM@esddy Reeibtitrpet daybr ®NdROiboLt MBREERIRNbSam body weight of the

recipient per day. Lower doses may be preferable, for example doses of 0.5-100 mg, 0.5-50

mg, 0.5-10 mg, or 0.5-5 mg per kilogram body weight per day, or e.g., 0.01-0.5 mg per
kilogram body weight per day. The effective dosage range can be calculated based on the
activity of the compound and other factors known in the art of pharmacology.

[0100] The compound is conveniently administered in any suitable dosage form, including
but not limited to one containing 1 to 3000 mg, or 10 to 1000 mg of active ingredient per unit
dosage form. An oral dosage of 50-1000 mg is possible. Lower doses may be preferable, for

example from 10-100 or 1-50 mg, or 0.1-50 mg, or 0.1-20 mg or 0.01-10.0 mg. Furthermore,
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[0112] Exenpl ary dosages of conpound that can be

adm ni stered include 0.001-1.0 ng/kg body weight, for
wex@anpbisszai | y. An exenpl ary dose of conpound PGT/ERNT/062959

1 to 50 ng/ kg 43 WD 2007/ 103683 PCT/ US2007/ 062959

body wei ght per day, 1 to 20 ng/kg body wei ght per

lower 9{?5%% Hﬁ& b ui!lhgé)d @t}ﬁy Easé QP Eﬁﬁm[i)s?{atlaﬁ 'bg 2% ﬁrgr% rQXte as ' %}texample,

pren

bylnjebflﬁfﬁlflﬁlhblatloﬂ or exanpl e doses of 0.5- 100 ny, O 5-50
ng, 0.5-10 ng, . or 0.5 per kil ogram bod %
[0101]pe;[n Mk’ler eg}bogl_néqn’t, tbe gq_s_age SaI}@ngee oy qb@g? Q 0 mg per day,

i r f t
from b BLARD S2%o 13 B flrlRT ek YO0 2 A09E: 687 n‘éf@ rgpout 8 mg
per dapt her factors known in the art of pharnacol ogy.
[0113 he c ound s conveniently adm nistered in
[01021an§n éh?%srbre@ 5@%& t#lsrcﬁasagen&n@aﬁ g Pom ARAut 19ng; @dto twelve
monthé, FrM b Bh&WREIDD skx hondR0G ﬁ@n a96ut%@o%ell§)&0foﬂgw95ks

active ingredient per unit dosage form An oral
[0103]d o Bagmiseinds0dikeBes h?gvmgcepolml flcemulatve rof ddslesmemy aipgloid, such

as ADp rele %er)?,lbce pc;{)grrﬁssi\?e)z(g%? ¢ rr%%odf%(%gm% 1%'&%29&%@@&&6@ that the
duratldn%ﬁfeaﬁﬁ&ﬁswﬂﬁ}ioxﬁﬁoﬁfdh ldiseRfded Rerelicma8& 8f up to the lifetime of the
adm ni stration by a non-oral route, as, for exanple,

animalipy hupjaact i on or inhal ati on. Synthesis of Compounds
[0114] The conpounds di scl osed herein can be nmade
usi ng synthetic techniques available in the art.
mebQ\]Q@Met}gﬁgeral synthetic schene is shown bel ow. OH
Ors OIs Ts PC13 | Na2SC3 / [/ |/ NaOH (4) SOC3Na
[0104] SMU‘Q@@Y 13@2&@3 a\(alljlbl(i 29 t}(egart Napbe uagdyQgssay the compounds for

activity in inhibiting B-amyloid and for usefulness in the treatment of diseases associated with
B—amyioid overproduction and/or accumulation. In one embodiment, an assay to determine
the compounds’ ability to decrease 3-amyloid production is conducted. For example, the test
compound is exposed to cells that overexpress APP or a fragment thereof; B-amyloid
production in the cells is measured; and a decrease in B-amyloid production of e.g., at least
about 20% more in the cells that overexpress APP or a fragment thereof is detected as an
indicator of the therapeutic usefulness of the compound to treat animals or humans afflicted
with a disease associated with cerebral accumulation of Alzheimer’s amyloid. The assay is
conducted using cells that overexpress APP or a fragment thereof available in the art such as
Chinese hamster ovary cells that overexpress APP751. The B-amyloid measured, is, e.g.,
AP1-40, AB1-42, or total AP1-40 + AB1-42. A decrease in the production of AB1-40 and/or
AB1-42, and in particular, total AB1-40 + AB1-42, of, e.g., at least about 5%, 10%, 15%,
20%, 25%, 30%, 50%, or more, indicates the therapeutic effectiveness of the compound to
treat animals or humans afflicted with a disease associated with cerebral accumulation of
Alzheimer’s amyloid. The B-amyloid concentrations can be measured for example,
intracellularly or, e.g., extracellularly in the culture medium.

[0105] The compounds can be screened in a range of concentrations, for example, about 1

nM to 10 mM, about 500 nM to 50 uM, or about 5 uM to 30 uM.
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butanol OTs SO2 C' (5) 44 WO 2007/103683

PCT/ US2007/ 062959 OIs OH R 02S 02S R (5) Br OCT / |
WORMNADBY6Es OH Cybl K2C03/ MEK N (6) (7) O Br 'PCHE}2907/062959

O (CH2)n Br(CH2)nBr 02S 02S Amine, TEA R toluene R

n=3, 4 or 5 NN (9) (8) [0116] Sodium p-Tosyl at ed

be i f.at.e di ..
0106125 SRERHEF o, R A1 AU S0 RSyl ibion
cells aresaxpbiaintoltatestdcampaundt damdmttholl othe 2ofcehouticn of famyloid (e.g.,

reaction then is acidified wth 3N hydrochloric acid

AP1-493ad/oR ey latrded Gels icgRosefl itp e eemenidd GRasiferresdrad gid gompared
with a‘g@éagﬁl\'ﬁglfe?g Bg E%ﬂ%ﬁl&%&ﬁ%@@ioﬁfiﬁ Unbxfdi€d GO, 160 RLPIGh a control
run in parallel. A decrease in the production B-amyloid, alone or in combination, for example
of about 5%, 10%, 15%, 20%, 25%, 30%, 50%, or more in the exposed cells compared to the
control cells indicates the potential therapeutic effectiveness of the compound to treat animals
or humans afflicted with a disease associated with cerebral accumulation of Alzheimer’s
amyloid. Optionally, total B-amyloid concentration (AB1-40 + AB1-42) is measured. The [3-
amyloid is measured, e.g. in the culture medium comprising the cells, or intracellularly.
[0107] The method of measuring B-amyloid may include testing an array of compounds,
e.g., in a 24 well plate or a 96 well plate, as well as one or more control samples. In the
assay, the compound is often required to be incubated with the cells for about 4-48 hours, or
e.g., 18-36 hours. -amyloid can be detected using an ELISA sandwich assay using
quantitatively commercially available enzymatically labeled (with horseradish peroxidase)
antibodies to AB1-40 and AB1-42 as described in the Examples. The labeled antibody ELISA
assay also can require on the order of 24 hours to complete.

[0108] Cells which can be used in assays for measuring a reduction in p-amyloid
production include mammalian or non-mammalian cells that overexpress APP or a fragment
thereof, including but not limited to Chinese hamster ovary (CHO) cells, for example, 7W
WT APP751 CHO cells. See, e.g., Koo and Squazzo, J. Biol. Chem., Vol. 269, Issue 26,
17386-17389, Jul, 1994. Cell lines transfected with APP have been described in the art and
include 7W (wt APP751); 7TWac (APP7s; with deletion of almost the entire cytoplasmic tail
(residue 710-751); TWsw (APP7s; with the "Swedish" KM651/652NL double-mutation); and
TWvyr (APP75; with the V698F mutation). See, e.g. Xia et al., Proc. Natl. Acad. Sci. USA,
Vol. 94, pp. 8208-8213, July 1997; and Perez, R. & Koo, E. (1997) in Processing of the f3-
Amyloid Precursor Protein: Effects of C-Terminal Mutations on Amyloid Production, eds.
Igbal, K., Winblad, B., Nishimura, T., Takeda, M. & Wisniewski, H. M. (J. Wiley & Sons,
London), pp. 407-416. The APP which is overexpressed can include transcripts of APP, such

as, without limitation, APP751.

Methods of Diagnosis
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TsCl, NaOH SGBNa S@B8Na (1) (2) [0117] p-Tosyl ated
benzenesul fonyl chloride. To powered sodi um
w@210049d68t ed benzenesul fate is added phosphorB&T/US2007/062959
pentachloride (e.g., 2 eq.) in small portions. The 45
WD 2007/ 103683 PCT/ US2007/ 062959 resulting product is
[0109]hedh edll ianfusthero¢thbdakinbntat mckhiéd fseroxhﬂedhﬁM diagnbhsing or deterrmmng

the ri%@r%%eiq%@%gn@mwﬁsg eag@gd Véﬁpé%] gﬁl\l\%t gf)re arglg fg%uln%g\,\%gqj{rgf Al%hmmer s

amylofd, ?&V hahed ip %ﬂzﬁﬂﬁﬁu&f l‘ngﬁ'é I}]r-ljcgklﬂg SOfit h%g_gélg&ﬂdéfu@amylmd

sul (3’eq) in 1M y de 1s a
concerpraitloa yﬂ“(ml edp&rgpie s dody fftm@t Isucth ho pladmaa petutnh evirode bidodnurine or

cerebril FEH Gl ArG N BB % PUFT ocE o hueBap aietiod includes
adnunﬁié?%@'tg hhe afdh$al OF hunl¥aZS6R ndﬂﬁ@h'ly‘léﬁ&tﬂré alndbhil f a compound as
SQ2 S2Na (3) (4) | 0119? 4- (Tosyl oxy) phenyl

disclosed dieoaan.y [Optighéaltsn éhe Tompound| isitone thasfdestsades i @nylosyplmie@lon for

examefi B L oo sy Yl PO 2k 07 09Pe B by s g, for

exampleS ¥¢ tHeQRedigth| N caRureN QEIN Whith oVEexpre&CAPPBr b FrakhRAt thereof, or as
all owed to cool and poured onto water and the m xture

measuged; ipteagelgarlye. o, sedond ebsslepteduendpaiponmgpivgsment pf p-amyloid
conceIItf'alti'bS ri?‘%al?e%dfrmsﬁggnw §e¥um, whole blood, urine or CSF of the animal or

human at a later time, and the difference between the first measurement and the second
measurement is determined. A change in the concentration of -amyloid in plasma, serum,
whole blood, urine or CSF in the second measurement compared to the first measurement
indicates a risk of developing or a possible diagnosis of a disease associated with cerebral
accumulation of Alzheimer’s amyloid in the animal or human. In one embodiment, an
increase or decrease in peripheral f-amyloid indicates the presence of an accumulation of
cerebral B-amyloid, and therefore the risk of disease or the presence of the disease.

[0110] It is believed, without being bound by any theory, that the compounds can cause a
change in f-amyloid concentration in plasma, urine, serum, whole blood or CSF.

[0111] The duration of time of administration of the compound after the first peripheral
body fluid measurement, up until the second (selected endpoint) peripheral body fluid
measurement, is, €.g., any suitable time period, e.g. about 1-12 hours, about 1-7 days, about
1-4 weeks; about 2-6 months, or more. The time length can be adjusted as needed depending,
for example, on the progression of the disease, and the patient. A suitable periodic (e.g.,
daily) dosage of the compound is administered, e.g. orally or intravenously, and the [-
amyloid levels in the individual can be monitored periodically up until the endpoint. In one
preferred embodiment, the compound is administered daily for about 3 days to 4 weeks from
the start of administration to the endpoint measurement. The change in concentration
indicative of the risk or presence of a disease associated with f-amyloid accumulation is, e.g.
about 10-20% or more between the first and endpoint measurements.

[0112] Exemplary dosages of compound that can be administered include 0.001-1.0 mg/kg
body weight, for example daily. An exemplary dose of compound is about 1 to 50 mg/kg
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water and allowed to air dry. OTls OTIs picolyl
chloride, NaCH3CO2 n-butanol / 02Na 802 S (4) (5)
W@ 008D 7/ 103683 PCT/ US2007/ 062959 [0120] PCT/US2007/062959
2-1sopropyl-1-[[4 -( tosyl oxy
) phenyl ] sul fonyl]indolizine. To a solution of 4-
body weight parydpheinyd 20-ppkgl hddysweigbneed daygrorod.gani about 100 mg per
kilograztg V(%gt I ap e)qegiglgétoﬁxnﬁ?)glaﬁ n?o%r Flégepgéjgté( ne(e)[;]rgfe ET%(]; (%rdpxample
doses 6 0.31160 rn?@@ﬂ 80 miEh 50 hs Jrftess %QE} i1dRRmf bb@y {VQ%'F& per day,
tenper at ufe, evaporated under vacuumto renove th
or e.g.eRO&455 nigeparialogrin bwﬂy a@t@d pw ddy. eThe cliediipe @s@eanaege can be
is drjed_.over .  sodi

cateula] PGiel bt ot oRe s i DA A PER UGS nGhif The an of

pharmmll@;r is purified, e.g. by col utm chr omat ogr aphy.
Ofs 02S Br~ R\ 0 R K2008/ MEK C.NT S 02 C N

[0113]( 55Fhe gg)mpgq@li]s cgnv@mﬂyp@nﬁmist@{ml in any suitable dosage form, including
but not luﬁiecp quo" c)o¥ alnsillilé f1 % Xﬂ)dd r'?lg,o L 1Zd toe1008 nllgsgfo PRy 1ngrec{1<[,n% per unit
dosage form. An oral dosage of 50-1000 mg is possible. Lower doses may be preferable, for
example from 10-100 or 1-50 mg, or 0.1-50 mg, or 0.1-20 mg or 0.01-10.0 mg. Furthermore,
lower doses may be utilized in the case of administration by a non-oral route, as, for example,

by injection or inhalation.

Synthesis of Compounds
[0114] The compounds disclosed herein can be made using synthetic techniques available
in the art.

[0115] A general synthetic scheme is shown below:

__TsCI_ __PCly_ Na2803
NaOH

SO3Na SOsNa SOZCI SO,;Na
(1)
| X
7 Cl
N
AcONa/
butanol
OTs
~
X SO
N 2
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phenyl ] sul fonyl]indolizine is added to an
et hanol /water m xture containing NaOH (2M and the

wOoreoorne3sss ef | uxed for 24 h. After cooling, thePGDUSI0TO62959

[0116]

is further diluted with nore water and then extracted
with ether. The aqueous |ayer is acidified and
extracted with ethyl acetate, dried over sodium

sul fate and concentrated to dryness under vacuum /
Ofs ~aOH 02S\ NaOH, EtCH 025/ / R'oo0o RN (6) (7)
[0122] 2-1s0

opropyl -1-[[4-[(3-bronopropyl ) oxy] - phenyl ] sul fonyl ]i nd

olizine. To a sol utioQ@F 2-isopropyl -1 OH
- hydr oxypheny!| )su] indolizine in yl et hyl
ket one | addedOz C03 (1.5 eq) and©1$°3-di br onopr opane

(5 e@f $s t tog Re.g. for 24
y NQIQHQ“ t|o evaporated to

dryness an %Tted 'The organ| %yer is 47 WO

2007/ 103683 PCT S2007/ 062959 dri ed”over sodi um

sul fate and concentrated under vacuum and the residue
is purified by e.g. chromatography. The honpbgeneous

fractions are pool ed and evaporated to dryness. OH O
-Br I (CH2)n 02S Br(CH2)nBr OS z [/ n=3,4 O 5/ \
N\ (7) (8) [0123] Conpounds.

2-1sopropyl -1 -[]4- [(3Obrqgnpropyl)oxy] phenyl ]

sul fonyl ]i ndol i zi ~(ci SN (C@T
N- et hyl - N- (3, 4-@hoxyphenet hyl) am ne (2. 5 2n
derE?rﬂ?He)FEVe t h&$of . and tri et hyihamime (1. 5°:6Q) are
refluxed i R for 24°h, tbheesol veni &n

el it A&t%ed Wn vacuum and the residue g, tdken up

in H2O. The nmediumis extracted with a so v%ﬁt such as
CH2C 12, drigg

Sodium p-Tosylated benzenesulfate. To the sodium benzenesulfate dissolved in 1M

NaOH is added tosyl chloride (2 eq.) and the reaction heated on a steam bath for 2.5 hours.

The reaction then is acidified with 3N hydrochloric acid and then added to ice, filtered and

washed well with water, then cold ether to afford the desired product as a white solid.

[0117]

OH OTs

TsCl, NaOH

S0;Na 80;Na

W @

p-Tosylated  benzenesulfonyl chloride. To powered sodium p-tosylated

benzenesulfate is added phosphorus pentachloride (e.g., 2 eq.) in small portions. The
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over Na2SO4 and evaporated to dryness. The oi

obtained is purified via flash chromatography. / O
w®@eood1038s (CH2)n (CH2)n 02S \ Ami ne, TEA 02SPCT/USTR07/062959

toluene / RN (8) (9) [0124] Oxalate Salts of

conmpounds. The conpounds are optionally isolated as a

.Ssalt ,such s .an _oxal,at.e b~ ~TO so| ut.i on. of t.h
resulti piodRHIR heRa i 4 58 Sl A0S derel B0 of e it if fhen washed
with watepuid aldwak@ldrg. aci d and the correspondi ng oxal ates

are recrystallized fromacetone or isopropanol/

hexane m xture. 48 WD 2007/ 103683 PCT/ US2007/ 062959 O

Am O(CH2)n O /AmtoHd (CH2)n 2S oxalkc acid C2HO4

acetone O2S / R "o 0125] Using the

: prQpri ate reagent

to substitute f e amne (Am, onpounds
di scl osed herei be pr epar’ed. 6] | n anot her

embodi ment, the tAnsformation of cosound (3) to

compound (5) can
SO4Na SOLCl

)] 3)

[0118] Sodium p-Tosylated benzenesulfinate. To a solution of sodium sulfite (3 eq) in 1M
sodium hydroxide is added p-tosylated benzenesulfonyl chloride and the reaction allowed to
stir e.g., for 3 h. The reaction is then filtered and the compound air-dried, for example,

overnight.

OTs OTs

Na,SO;, NaOH

SOLC SO,Na

@ (G

[0119] 4-(Tosyloxy)phenyl 2-picolyl sulfone. To a solution of sodium p-tosylated
benzenesulfinate in n-butanol is added picolyl chloride (1.5 eq) and sodium acetate (2 eq) and
the reaction refluxed overnight. The reaction is then allowed to cool and poured onto water
and the mixture stirred for, e.g., fifteen minutes upon which it is filtered and washed with

water and allowed to air dry.

OTs
OTs

picolyl chloride, NaCH;CO,
r od

n-butanol
/

80
SO,Na \N 2

) (%)
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be inmplenmented in a one step reaction as shown bel ow,
whi ch can be conducted in an aqueous solvent: Cl SQ2
WONaHODB68Na2SO3 | SO2 + HRON | \\  |-P N OTSPCT/US2807/062959
100 C Ofs (3) (5) In another enbodi ment, the reagents
modi fi ed and the reaction can be conducted as

are
[0120]s h@viscrsepdwt-{ (@] S0 20NENEOR hemd BB/ ind@3ine; Tq a solutipp of 4-
Tosylo§ ﬁ%ela\&rlo}-%lgo o¥/l gJeI%)QlQ i% %lr or Trﬁcyssbldeﬂt ok %dgel‘H) Q%rgfﬁgt?} methyl -2-

es reacting
butanohé(@é@camdﬂez(}ﬂ%@ elsThE Hﬁxt%rdilh |réﬂu3<@ﬂbfgy EorgMChJ ﬂ’hé s¢eho@medium
(chl oronet hyl )qui noline) with a sulfonyl chloride
is thenslg,r@Hg}&Sba&k Be AR deHaeRBmg| eV@H@r@wﬁd@degM@wuglsto remove the excess
p d 0 et o A
ketone et N AR AR L AT A SO DS o g T s ared over
sodiunh etite cand| @va@nﬂtetdh&n@hjleaomm lea\hhg)ral stdid Wheehr sagirified, e.g., by
i's, conducted in agueous solvent in the presence of
columz gPHRHISFEFRYbonat e and sodi um sul phite. 49 WO
2007/ 103683 PCfsUS2007/ 062959 [0127] In one

enbodi nent, the reaction is represented by: SR ~R4
NaHCG3, Na2S SO2 R3 H20 4 SC rt->10
B'/ﬁrﬂ 0,8
= o - 7 . /R
‘ K,COy/ MEK |

. 80,

N

(3 ©®

[0121] 2-Isopropyl-l-([4 -hydroxyphenyl)sulfonyl]indolizine. 2-Isopropyl-1-[[4 - (tosyloxy)
phenyl]sulfonyl]indolizine is added to an ethanol/water mixture containing NaOH (2M) and
the mixture refluxed for 24 h. After cooling, the solution is further diluted with more water
and then extracted with ether. The aqueous layer is acidified and extracted with ethyl acetate,

dried over sodium sulfate and concentrated to dryness under vacuum.

v : .OTs
0,8

2 NaOH, EtOH 2
—*

O] M

[0122]  2-Isopropyl-I-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine. To a solution
of 2-isopropyl-1-([4 -hydroxyphenyl)sulfonyl]indolizine in methyl ethyl ketone is added
K,CO; (1.5 eq) and 1,3-dibromopropane (5 eq); the mixture is brought to reflux e.g. for 24 h.

After the reaction, the solution is evaporated to dryness and extracted. The organic layer is
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wherein R3 is e.g., a heterocycle that is optionally
substituted, and R4 is, e.g., optionally substituted

wa@bdoyho3esd kenyl , al kynyl, aryl, heterocycle, O0OPCT/US2007/062959
het eroaryl . Pharmaceuti cal Fornmul ati ons and Met hods of
Admi ni stration [0128] Conpounds discl osed herein can

dried L %?([ﬂlﬂ‘][ sutltf%[e anéll c%n%gntrea&ede ul t(fer vac armu?ri]d tﬁgg Irreés%ﬁli] Zel is purified by e.g.

i Sease "‘assocl ate
chromatb@tuﬁh_b arhetivradgeBe @Ml a0tions & pB018S andvapetal®Rl toSiryness.
di sease, cerebral anyloid angiopathy, hereditary
cerebral henorrhage with anyloidosis Dutch-type,
other forns of famlial Al zheiner's dlsease and
fam | 2 Efebral Al zheiner's anyl oid hg
Such founds are also referred to hé as w% tive
t hods known in

agen Dosage ary@Ghingr and pharna&-
fo nulatlons cafr—be—seleeked using

F t. The conpogqg can be ered by any route
no in the art |nclud|ng pgrenteral, oral or
N peritoneal adm nistratio The conpounds

di scl osed herein that are adm nistered to animals or
huyimans are dosed in accordance whth standard nedi ca
practi ce and general know edge of those skilled in

the art. In particular, therapeutically effective
anounts of compounds or nore, can be admnistered in
unit dosage formto animals or humans afflicted with a

[0123L4; eaporads ocRasemiopykiltid-t@rtspmaproaghemiliphenyisulfpnyllindolizine,
N—met@lzﬁ-ﬁé qe(flm‘?:th% h%hgthﬂ)aﬁ‘]%e @rﬂ Qﬁ 0f BSmda? ivE RO lu‘i:d tlrllethylarmne
ai injury S we ered i agnostica

(1.5 ed)are telﬁlax@urnptoﬁmn@for@attem BoOIRgntti ehehieliknindted @iﬁiee kzﬁdmmgand the
and/ or a diagnosis of a di sease associated wt

residug & @bt PP 42 i The inedlivm 1s aKadidratth @ sakyans .sw:h p0¢Hot 12, dried
over RS ehd! /B ReFLhaliHasd NGhUdEs Lhginke! Is o‘ff‘uﬂﬁ‘sd via flash

rout es: |ntr venous; | anuscular I nterst
chromatographmrt eri al ; subcut aneous; |ntraocular

intracranial; intraventricular; intrasynovial;

transepithelial, including transdermal, pulnnnary Vi a

|nhalat|on ophthalnlc subl i ngual and buccal ;
2 g; ng ophthal mc, desfe BCMP P, rectal,
@ or ul i zati on.
axA0r exanple usi ng

|nh%Iat|on via insuffl
sal inhalation is condugt
aerosol s, atomisrTEAan, nebul i zprs. [0131] Exanpl es of
| Fe dosagewamount s : Rabout 0.02 ng to
000|| mg per unit

® ®

[0124] Oxalate Salts of compounds. The compounds are optionally isolated as a salt such
as an oxalate salt. To a solution of the base dissolved in acetone is added a stoichiometric
amount of oxalic acid and the corresponding oxalates are recrystallized from acetone or

isopropanol/ hexane mixture.
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dose, about 0.5 ng to 500 ng per unit dose, or about
20 ng to 100 ng per unit dose. The daily dosage can
wheooadeess stered in a single unit dose or di vi BEHUS0DT062959
two, three or four unit 50 WO 2007/103683
PCT/U82007/062959 doses per day. The duration of
8\t he"active agent is, for exanpleg on the

Ha)n

hours, weeks, nonths, years of P\tbqﬁ

Reat nent may havexagcmpratlon for Ie of  coHO4
dax 1-4 week , 6-1as s, or nore.

The conpound can be admi ni ster ¢d t t he CNS,
arelterally or intraperitoneal . 0 I ons of
tonpound e.g. as a free base or a pharnceutical l'y
acceptable salt can be prepare water mxed wth a
sui tabl e surfactant, such as hydroxypropyl cel | ul ose.
Di 8persions al so can be prepared in ycerol, liquid
pol yet hyl ene glycols, and m xtures thereof, and in
oils. Under ordinary conditions of storage and use,
these preparations can contain a preservative and/or
[0125]amUsﬁig| t‘ﬁ@ré‘ﬁvé ﬁrogé(ﬁl‘f@sn(e ot heirg ﬁﬁV\épBrdHrlafE feh 8 Q@Qﬂlb%ﬂﬁlte for the
or chem cal degenerafion. [0133] The conmpounds whi ch
amine ghm)che compeuhis disstosekbkreiarcapbde praparsded in hard or

e atln ressed. i nto
0126 1 af oo ARG HERE LR eu o ST RRERRE a LS mpetnd 5 can
be im@ABmextel ﬂhe@bn@f’sﬁpuﬁﬁéhém a$ RBoWRIHARH, WARASIahbbe conducted in an
tabl ets, buccal tablets, troches, capsules sachet s,
aquaﬂﬁé@bwgbs el i xirs, suspensions, syrups, wafers, and
the |like. Further, conpounds can be in the faogmof a

powder or ranule a sol u uspensi on n
[ftli:?eous 3 non- bggﬁéﬁkﬁéhld or in[:EE\VSO&[::l\
oi |
, OTs

QA

in mate mater-ln oi | enuIS|Qn [0134] The
t bIets trochés, Opsl|s, gapsiabes and the |ike al so
can contain, for exanple, a binder, such as gung
tragacanth, ac&lia, corn starch; gelating exci pi ﬁts
such as dical cium phosphate; a disintegrating agent,
such as corn starch, potato starch, alginic acid and
the like; a lubricant, such as nagnesiun1stearate' a
In anoth¥ dﬂgelﬁg %t %elagéh(fb afe> m%ldﬁ{e%sgw h%c{e%f?t?o can be conilucted as
sacchari ot "a voring agent osag
shownfelow:i s a capsule, it can contain, in addltlon to the
mat eri al s descri bed above, a quuid carrier. Various
ot her materials can be

CISO NaHC03, NEQSOS | P SO
P~ Cl »
N OTs OTs

n->100C

Thus, in one embodiment, a method is provided which comprises reacting a heterocycle
comprising a 2-chloromethyl group (such as 2-(chloromethyl)quinoline) with a sulfonyl
chloride, such as a benzene sulfonyl chloride (such as p-tosylated benzenesulfonyl chloride)
to form a sulfone linkage between the methyl group on the heterocycle and the sulfonyl
chloride. The reaction is conducted in aqueous solvent in the presence of sodium bicarbonate

and sodium sulphite.
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present as coatings or to otherw se nodify the
physi cal form of the dosage unit. For exanple,
W0 2720383 pi | | s, or capsul es can be coated w tPCT/US2007/062959
shel l ac, sugar or both. A syrup or elixir can contain
a conmpound as di sclosed herein, sucrose as a

[0127]3‘“’%%3&@90&91%95 thg'}%%?%'& ?{égresé’ﬁt%%&par abens as

eservatrves Vori ‘Additionally, a

conp@um@ can be NaHCngﬂ@&Dﬁd i nt t ai ned-r el ease
rEparatrbn% and for zPat i ons. d%é%#a Jinvention

[l be understoudﬁ{n—gggrhgr'detalI in VIeM/Of t he
fO||0MAng non- limting e€xanples. 51 WD 2007/ 103683

CT/ US2007/ 062959 EXAMPLES Exanpl e 1: B% y for
Wherelnrtl%ngsj e @rraritetespeyalezhatig opienally swpstitutad apd R3a9. e@hiaptisrally

hanmster ovary (CHO cells, stably transfected with

substithietatkyARBEn], (aH&&hyWr;AHEYéidC}@dOOf: Rétboprydr e used. See,
e.g., Koo and Squazzo, J. Biol. Chem, Vol. 269,
| ssue 26, 17386-17389, Jul, 1994. The cells are

mai nt ai ned i n DVEM nedi um suppl emented with 10% f et al
Pharmpxputipad FosmulatigpdantdMatihedupieAdministration

101281 CBiflesiohd A RO RY i anc PR s AE e T fne for e
treatm@r(ﬂ bf clldiseage fak@glated [Vl Cerebhe 000LMYIIAVCR7 6 CHEyed,| Such as

over expressing APP751 are plated into 24-well culture
Alzheipiens edisgase.1 corebigh agleidr angirngihym hergitarst spisbiah chanorrhage with

amylo@.g%sq%l%taé—m%] B%Pkﬁrgﬁl %fsf@%ﬁ A?lt Afzhgl%eﬁggélge%gé L&Y 'fgtﬂlh%{ cerebral

Alzheitfegat aieylbid sngiopatiey. Swedi composindolteealse defendd dbSisndined “active
10-fold and 2-fold for neasuring the |evel of AQl-40
agentsan HFREAREIULES and pharpaceyiaal for‘\“HJéat@é‘ﬁtCla’é |be; sglegtpd sy methods
kom0 S e 8 5 SRR T 0, RAEL b toctuting
parenterel; orarendetapentengdl admiastragonf act urer. [0138] The
results of t effect 31 40 wi.t.h ¢ ounds, 1- 38,
01297, * T s eSO d e BN Dynals & pimans arc
dosed ﬁ%@@ﬂdaﬂ&&vftl@%ﬁ@eﬁd ﬁfedﬁ&dﬁgﬁﬁﬁ&%d%né@ﬁl&iﬁ@edﬁé& thd¥@ skilled in

conpounds: 1-50E; 1-52A;
the art. In partlcular therapeutlcally effective amounts of compounds or more, can be

R3

administered in unit dosage form to animals or humans afflicted with a disease associated
with cerebral accumulation of Alzheimer’s amyloid or suffering from a traumatic brain
injury, as well as administered diagnostically for the purpose of determining the risk of
developing and/or a diagnosis of a disease associated with cerebral accumulation of
Alzheimer’s amyloid.

[0130] Parenteral administration includes the following routes: intravenous; intramuscular;
interstitial, intra-arterial, subcutaneous; intraocular; intracranial; intraventricular;
intrasynovial; transepithelial, including transdermal, pulmonary via inhalation, ophthalmic,
sublingual and buccal; topical, including ophthalmic, dermal, ocular, rectal, or nasal
inhalation via insufflation or nebulization. The nasal inhalation is conducted, for example,
using aerosols, atomizers or nebulizers.

[0131] Examples of suitable dosage amounts are, e.g., about 0.02 mg to 1000 mg per unit
dose, about 0.5 mg to 500 mg per unit dose, or about 20 mg to 100 mg per unit dose. The

daily dosage can be administered in a single unit dose or divided into two, three or four unit
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50D; 1-42A; 1-52B; 1-40; 1-50A; 1-50B; and 1-52C at

10M and 30M are shown in Figure 2. [0140] The results
w@boorhesees f ect on A131-40 with the conmpounds: BETWE$2007/062959

1-52C, 1-50C and 1-76D at 0.3, 1.0, 3.0, 10.0 and 30

Mare shown in Figure 3. [0141] The results of the

doses filr St TR afRlioA br PLlihehr B8MOUDESN 1 B exchindft. on the order of

hours, izweEE)sBm(ﬁxﬁtt Yedr2 6 alifelidlel Aheltr8OMenr @ap hown duratidr, gotre&ample, of
Olgﬁé]%S T%e results of the effect on AP1-40 with the
17d%rquow yQyahs, fnkP MONiBE OfMAsK|  10M and 30M ar e

h /

01520008 g EORYEE, Be 3420 AP TR0 Sy
Solutians acft ¢compound g r § asng faeehpabeoars a qpwadnddeoticllgr Ecepxabiacﬂaﬁdcan be
oven-drie a at us. under an at her e
preparil'ip OHET “BPEa AT G SORPlst SR AT ek < Ay SR gHoP grglulose.

Disperfighd QlsteehnoBe GRehidd %%l)@@fﬂ?aﬁhﬁﬁ ?dl%HyIEM glycols, and mixtures
reactions are foll owed by C'anal ysis using sifica

thereofplaad es aalst Hnﬁmmdm:er@ondmdmscaf sipra(gzﬁmdms}: theske preparations can
i zed wi aci d

contait o st 50" e o RO RR B R Ve e BRI B apipgporeanioms or

cheml@]/aeggeaalaaonr eagents are purchased from Al drich and
os and are typically used as supplied. [0144
[0133]|\/9in¢ ﬁ@rnp@mrmssvlweaneé@@ibd@hnmwgd epebe enghised dr hard s et shell

ectatin p P 67 SO Bt o AR Y P Bidhepporaca win

an excli-'[ﬁbl’(tl &1d tlieﬁnﬁlf(henﬂorrmmfemgéstﬂ)lteﬁbllaé chuetalenglets, troches capsules,
speci fied on a Varian AS500 sp ectrorreter Spectra are
sachets, [RZAPERse RIS, CHRERSISTY 8B TS ihe ﬂl&ﬁ«efwhqrumounds can

be in t?ﬂfé)r}rng(’f; aﬁﬁ@;{x)aegl%é ﬁ%ﬁuﬁé sem?lg@g' ﬂ#?%@ﬁj]}{ grgété)de\[)ﬁs h uid or non-

aqueousaxqumz ofinpngil-irMyhter pt watet-iresil emutsion. 1H NI\/R S pect ra

[0134]t ar %B éa(icr:tlﬁf?t%g@%,t@ﬁ qaalsﬂgslngt%d( hrdﬂ ];lfedgllélcglcan_ cBllltagld for example, a

binder C%H'dsrﬁm? AABAARES a8dcSa, TBRPELRY,; LBlati ek@i}%efﬂysluch as dicalcium
resol ution mass SpeCtra ar e rreasure on a M cronass

phosphgteT ofdishmegrgiing pgant.rsunie eecoratstarélz ipntptastardbivalgmic acid and the like;

Bi gQsci ence
a lubricant> Such &3 magnesium stearate; a sweetening agent, such as sucrose, lactose or

saccharin; or a flavoring agent. When the dosage unit form is a capsule, it can contain, in
addition to the materials described above, a liquid carrier. Various other materials can be
present as coatings or to otherwise modify the physical form of the dosage unit. For example,
tablets, pills, or capsules can be coated with shellac, sugar or both. A syrup or elixir can
contain a compound as disclosed herein, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavoring. Additionally, a compound can be
incorporated into sustained-release preparations and formulations.

[0135] The invention will be understood in further detail in view of the following non-

limiting examples.
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Nanomat e el ectrospray source. lon mass/charge (m z)
ratios are reported as values in atomc nass units.

W@ 04593688 general synthetic schene is shown beP@IUSIOBT/062959
Ofs Ofs OIs TsCl PCl | Na2SO3 / NaOH (4) SO38Na SC3Na
S2C S@2Na (1) (2) (3) NC AcONa/ butanol OTs N
I S&2 (5) 53 WO 2007/% / US2007/ 062959 OTs
OH R 02S 02S (5) Br O OH R K2C03/ ME KN C
TN (6) (7) OBr OAm'(CFi2)n ~ 1 '"(CH2)n
Br(CH2) nBr 02S 02S \ Amine, TEA R toluene / R

Example 1: Assay for Measurement of Ap1-40 and/or Ap1-42

[0136] Chinese hamster ovary (CHO) cells, stably transfected with human APP751 (7TW
WT APP751 CHO cells) are used. See, e.g., Koo and Squazzo, J. Biol. Chem., Vol. 269,
Issue 26, 17386-17389, Jul, 1994. The cells are maintained in DMEM medium supplemented
with 10% fetal bovine serum and 1X mixture of penicillin/streptomycin/fungizone/glutamine
mixture (Cambrex, MD) geneticin as selecting agent in 75 cm? cell culture flasks.

[0137] The 7W WT APP751 CHO cells overexpressing APP751 are plated into 24-well
culture plates in 1 mL of culture medium. Each compound is added to confluent cells to a
final concentration of e.g. of 30 uM, 10 uM or 3 uM. After 24 hours of treatment, culture
medium is collected and dissolved 10-fold and 2-fold for measuring the level of AP1-40
and/or AB1-42, respectively. The control is 1% DMSO. AB1-40 and APB1-42 are determined
using commercially available ELISAs (Biosource, CA), following the recommendations of
the manufacturer.

[0138] The results of the effect on AP1-40 with compounds 1-38, 1-50C and 1-36 at
10uM and 30uM are shown in Figure 1.

[0139] The results of the effect on AP1-40 with the compounds: 1-50E; 1-52A; 1-42B; 1-
50D; 1-42A; 1-52B; 1-40; 1-50A; 1-50B; and 1-52C at 10uM and 30uM are shown in Figure
2.

[0140] The results of the effect on Ap1-40 with the compounds: 1-76A; 1-52C; 1-50C and
1-76D at 0.3, 1.0, 3.0, 10.0 and 30 uM are shown in Figure 3.

[0141] The results of the effect on Af1-42 with the compounds: 1-36; 1-38; 1-50C; 1-50E;
1-52A; 1-42B; 1-52B; 1-40; 1-50A; 1-50B; and 1-52C at 10uM and 30uM are shown in
Figure 4.

[0142] The results of the effect on Ap1-40 with the compounds: 1-90A; and 1-76C at 3uM,

10uM and 30uM are shown in Figure 5.
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n=3, 4 or 5 N\ \ N(9) (8) [0146] Sodi um p-Tosyl ated
benzenesul fate. To the sodi um benzenesul fate di ssol ved

WO 0023688 O0H | s added tosyl chloride (2 eq.) apdI/ukm07/062959
reaction heated on a steambath for 2.5 hours. The
reaction is then acidified wth 3N hydrochloric acid

Exmnaggzgg%phg%ded toice, filtered and washed well wth

en cold ether to afford the desired product

[0143]aS (}bn‘ehtlftﬁ:h&(&}ued ADHet¥tRons Tefdlinin NeBiyld D08 dMen d3aBiNaare €dnducted in
54 WD 2007/ 103683 PCT/ US2007/ 062959 [0147]
oven- leﬁo%lefﬂSa%P@aras@n%ééw|afraﬁ§phel@hfpfomira&en TBrepaipély @ ghromatographic

separaf|0) o gr@ o&pﬁos p‘?‘l ¥4 Bh&CombeRae @%gn#)h%lgh g%%?d%ﬁﬁléﬂsnﬁé ¥ollowed by

orus pentachl
TLC apalytis oBifig sﬂiElaQJleftesr with floptelscamt lr&hmt(ﬂc(%lﬁt nmpaad aizdalided with UV,

m Xt u of . sol i ds ,be iquefy to ensyre stirying
phosppiRoIerlie feie) § 8 e methory thiedintieadalh SOgpMEHgiely available
reagen@@df@ BicBaschitfort A3dtidnl £/ Aé?bé"alﬁiyafré' %\?1&119%@&@ su ?hé;ﬁ? ear

ol |l bath at 110C for 10 hours, ng-an al no
[0144]an Mdohgpdistssareriecorded usifig @pem&ﬂlﬂmg tiptses toharBzanIsi%uﬂ mdting point

rushed ice an h br oken u %F
apperais e WEEORERE "\ £ ot SRLE SR BRdop iy o ranstorm
mode @-Eﬁe fiEld@ls@en dgi%ﬁ&ﬂ%ﬂ a Vadiak AB500 45 rome@l. USpectra are obtained on

p- Tosyl at ed” benzenesul finate. To a solution of sodium
CDCIgsagluthng i § reqy)digmetgnubes, and the chemical shift in ppm is quoted relative to
the residual signals of chloroform (& 7.25 ppm, or & 77.0 ppm). Multiplicities in the 'H
NMR spectra are described as: s = singlet, d = doublet, t = triplet, q= quartet, m = multiplet,
br = broad; coupling constants are reported in Hz. Low (MS) resolution mass spectra are
measured on a Micromass Q-Tof API-US spectrometer utilizing an Advion Bioscience
Nanomate electrospray source. lon mass/charge (m/z) ratios are reported as values in atomic

mass units.

[0145] A general synthetic scheme is shown below:

TsCl __PCly Na2803
NaOH

SOsNa SOSNa SOQCI SO,Na
l AN
Z Cl
N
AcONa/
butanol
OTs
~ ]
X SO
N 2
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sodi um hydroxi de i s added p-tosyl ated benzenesul f onyl
chloride and the reaction allowed to stir for 3 h.
wah®7nemss i on is then filtered and t he conmpounPiCTES2007/062959

air-dried overnight. OIs Ols Na2SO3, NaOH YAP SQ2CI
SO2Na  (3) (4) 55 WO 2007/103683 PCT/ US2007/ 062959
[0149] 4-(Tosyl oxy)phenyl 2-picolyl sulfone. To a

sol ution of sodium p-tosylated benzenesulfinate in

n- but anol was added picolyl chloride (1.5 eq) and

sodi um acetate (2 eq) € reaction refl#Red""
overnight. The reactio then all owed to 0§ and
pour ed ont& wat er aﬁéstq$ mxture stirr&Sfor fifteen
mi nut es ;ypPon dhi chA fiNhb@E®S an Rwith

wat er and rddoemmk'{.gnaif dry. OIS  Olsgpicollyl

chloride, NaCH3CO2 gbutanol S02Na SQ2 & N (4) (9)

[0150] 2-Isopropyl-1-[[4 -( tosyloxy

) phenyl ] sul fonyl]indolizine. To a solution of 4-
Tosyl oxy) phenyl 2-picolyl sulfone in nethylethyl

ketone or THE i s added 1-brono-3-nethyl- 2-butanone (2

eq) and K2COB8 (2 eq). The mxture is refluxed for 24

h. The reaction nedium is then brought back to room
tenperature, carefully evagorated under vacuumto o, A
renove the excess ket@ng andHextracted with etherE::r \ngﬁ

acetate: bri (1:1 Fhe-organic layer is dried o
sodiunLgﬁkkgﬁg.and%ESapQrated undefmiteatifig | eavi a_
ye'|OMI%gguqr¥MWfﬁjf§]©urified by toluene = |

’ N

N
©)
8)

[0146] Sodium p-Tosylated benzenesulfate. To the sodium benzenesulfate dissolved in 1M
NaOH is added tosyl chloride (2 eq.) and the reaction heated on a steam bath for 2.5 hours.
The reaction is then acidified with 3N hydrochloric acid and then added to ice, filtered and

washed well with water, then cold ether to afford the desired product as a white solid.

OH OTs

TsCl, NaOH

S0;Na S0;Na

) 2)
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col uim chr omat ogr aphy using a stepw se elution of 3:7
et hyl acetate: hexane then 1:1 ethyl acetate: hexane.
wWOI®7/AI®83 R 02S / Br ""Y 0 R ol, C K2C03/ NBECIWUSHBOR062959
NN (5 (6) 56 WO 2007/103683 PCT/ US2007/ 062959
[0151] 2-Isopropyl-I-([4
h heny) li I N, ORYk:= |- [ [,4
01471 %dfé}g oxy zf’)%g%}%?}?’égl f%ﬁ‘?/’lllﬁil ndo? iJOrI\%?‘fHS %%I‘ggl %ﬁosylated
benzer&ﬂul&ttdﬂ ano latat Bnelpridididedeplas pharinn pergadiddiide( 2Mq. )amChmaﬂh&)rtlons
ure was refluxed for 24 h. After cooling

The FiGLPORIPE AT o0k PHD R P Bof OB Eade: Betedntp ensurs siring
durmgQPfé RS Wakhof tWﬁén ad-ﬁ%r?«%é‘kf%tﬁgﬂét@%ﬁé rediRin (fhlqgﬁnlu%qn heated

and extracted wth ethyl dried ove
in an eldllbfasbt et étﬁi’&ﬁmdéhhmta‘s,el&atmg dinyale®st clagteands eclutless hix@He. The
R/ R

mlxturﬁ 13 %Bogg o| ch)s[ O(il[lc(effgng_l BW%\(}/ rfbié}‘f)-“&%%?‘]e e mlped well

with whisPeRd hEowA&i to®ya sol ution of 2-isopropyl-I-([4
-hydroxyphenyl)sulfonyl]|ndoI|Z|ne in nmethyl ethyl

ket one i s added

e

SO4Na S0,Cl

[0148] Sodium p-Tosylated benzenesulfinate. To a solution of sodium sulfite (3 eq) in 1M
sodium hydroxide is added p-tosylated benzenesulfonyl chloride and the reaction allowed to

stir for 3 h. The reaction is then filtered and the compound was air-dried overnight.

OTs OTs

NaZSO3 N NaOH

SO.Cl SO,Na

3 4)

55



K2CO3 (1.5 eq) and 1, 3-di bronopropane (5 eq); the
m xture is brought to reflux for 24 h. After the
WO e@ctidwey the solution is evaporated to dryneBGI/HSZH07/062959
extracted wth brine/ nethylene chloride. The organic
| ayer is dried over sodiumsulfate and concentrated
un e [ ur
[0149] h%i@ﬁ%@%%@h%gnz gnc%l)fl ?Lt %gl t}ﬁr)npavm tLdtﬁ)gt ﬁ't}‘l sodlum p-tosylated
benzenekbhilfinatd én asbutiiw] wek adddd pﬁdﬂl@l bidoride (lede§) ﬁrrdasddtm &ce&ﬁte (2 eq)
I d
and thgg%)'@agsx %n u)gt\éat%v%ﬁtg et|d oﬁee\{g: 125 ?1; tlgrnrq@o“fqd(t\?§co€g)and Q?ured onto
e YR BOORARIOAR LT SO0 02958 W HOASS MOES washed with
waiet sopropy% E 3§£ronnpr py Yd&y % H?? wastea Wi
water fanll dllomwetl 1to mﬂdty ZI ne
N-net hyl - N- (3, 4- di met hoxyphenet hyl) am ne, (2.5 eq) or
derivative thefeof, and triethylamne ([L.5 eq) are
refluxed in toluene for 24 h. The sol vep

el i m nat ed %ﬂgugﬂh@qgcﬁeg t aken up
in HO The , dried
over Na2SO4 g evap8P4ted to e o |
obtained is purified via flash|chr tog aphy usi ng
cH2C12/  MeCH %%1 the eluent. "Rl 0./ O Am

(CH2)n | (CH2)n" 02S Am ne, TEA toluene R IN

N (8) (9) [01§4] Oxal ate Salts. Theﬁconpounds are
i sol ated as the oxal ate salt. To a sotution of the
base dissolved in acetone is added a stoichionetric
amount of oxalic acid and the

[0150] 2-Isopropyl-1-[[4 -( tosyloxy )phenyl]sulfonyl]indolizine. To a solution of 4-
Tosyloxy)phenyl 2-picolyl sulfone in methylethyl ketone or THF is added 1-bromo-3-methyl-
2-butanone (2 eq) and K,CO; (2 eq). The mixture is refluxed for 24 h. The reaction medium
is then brought back to room temperature, carefully evaporated under vacuum to remove the
excess ketone and extracted with ethyl acetate:brine (1:1). The organic layer is dried over
sodium sulfate and evaporated under vacuum leaving a yellow solid which is purified by
column chromatography using a stepwise elution of 3:7 ethyl acetate: hexane then 1:1 ethyl

acetate: hexane.

OTs

K,CO4/ MEK |
\ SO, N N

N

(5) ©
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correspondi ng oxal ates are recrystallized from acetone
or isopropanol/ hexane m xture. O/Am\(CH2)n / O

W7 HD3683 (CH2) N O2S oxal i ¢ acid C2H04" acet oPEeT/0280%/062959
R R CTNN (9) (10) [0155] Alternatively, the
transformati on of conpound (3) to compound (5) is

[0151]%”}9%@5@%%-([# nhﬁrgﬂ@hé%ﬁ)@uzﬁfﬁgma%zﬁé lfmm:bp?'ggc[% (tosyloxy

can be corduct'ed I'n an agueous sol vent:

)pheny2 RO yORERBizRETS WSRUOD/DELOHOL/ WD SERX turaNaiHCDBing NeZBDE2M) and
e ogr S8 R el O ol e G f B Uyl mr
water MIZBEBexXtFacl With éBes ThEWBhooud layRflWaY adidified HRPek#abtdl-Vith ethyl

Is slowy added the p-tosyl ated benzenesul f onyl
acetateg Hried s spdipnpomiaiesnd caneentipted te deyinessrndsr wachvmed at

rt (roomtenperature) for 2 hours. Then the

2-(chloronmethyl) containing hetrocyclic conpound,

e.g. 2-(ch|oronethy|k9uinoIine (4.04 g, 11.7 ngpl, 1

e

equiv.) is addeg”Vvery slowly by portion aAoy
reaction is sti | 10 minutes at rt and N war ned
up to 100 Cojsef “S-hour Knﬂﬁghreaction%g edled to rt
and extracted wth DGNE&@haaﬂ>-tines. The crude

i % is used for t
ation. [0156] Usjng bove

for the am ne
(6 7

[0152]  2-Isopropyl-I-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine. To a solution
of 2-isopropyl-1-([4 -hydroxyphenyl)sulfonyl]indolizine in methyl ethyl ketone is added
K»,CO; (1.5 eq) and 1,3-dibromopropane (5 eq); the mixture is brought to reflux for 24 h.
After the reaction, the solution is evaporated to dryness and extracted with brine/ methylene
chloride. The organic layer is dried over sodium sulfate and concentrated under vacuum and
the residue is purified by chromatography on a silica column with methylene chloride as the

eluent. The homogeneous fractions are pooled and evaporated to dryness.

OH (@) Br
7~
“Nein
Br(CH,)nBr
0,S 0,8

n=3,40r5 |

@ 8
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(Am) the follow ng conpounds were obtained as oxal ate
salts and chemcally identified as noted bel ow

W Q37193683 PCT/US2007/062959
{3-[4-(2-1sopropyl -indolizine-I-sulfonyl)-phenoxy]-pro
pyl]-(3, 4, 5- trirrethoxy phenyl ) -am ne (1-50A).

01552, ORRERA | PO TO G  Bngn

N- methayd)]y (&ﬂdhmmhekj?glieaﬁhmb)a(fﬂndiﬂécﬁq)\medenveelfvb Lul_)ee@bf; and trlethylarmne

ol uene for 24 | vent sth n.el nat ed
(15 o) s N set i o lee fohe it S Sa s hark R s PR dcppn and the
residudTRMiakién upas It MRE tredhith G eﬁ'f&%@@mtﬁ rdgs IQV@I’ied’\@s?e%%gsO4 and

and evaporated to dryness. The oil obtained
evaporpiedi thidsyness.al el @ik hbamed napagfiedhip flash m@r@mmphy\m CH,Cly/
MeOHaastflhelgel uent 1H NVR (500 WHz, acetone-d6) S 1.24 (d,
2.82-2.87 (m 8H), 3.31 (t, J = 6.5
Hz, 2H), 420 (t, J =6.1 H, 2H), 5.95-6.01 (m 2H),

686(dt J=1.0, 6.8 Hz, IH), 7.05- 709(m 2H)
é. = 659, 9.2 7.82 5
(Rrodh) . 8.2 @mﬁ) 8.33 (d,
, . N tone d6) ppm
A° 92.3, 94.2,
.6,r124. 6, 128.5,
147. 6, 156.0,

. N J 07/ 062959 [0158]
(3, 5- D net hoxy- phenyl ) -{3-f4-(2-isopropyl -indoli zi ne-
-sul fonyl) - phenoxy] - propyl}-am ne (1-50B).

@r | sopropyl -1-[[4-[(3-bronoprqopyl ) oxy] -

phenyl ] sul fonyl ]indoli zine(8), 3,5-dinethoxyaniline
(2.5 eq), and triethylamne (1.5 eq) were refluxed in
toluene for 24 h. The solvent was then elim nated

under . vagu nd the residue ake pjn O . The
01541, it S Aot SETBRU orf OBt t PRl T AQaiion of he
base B&SIve8YaPAULRE ik Oadlicl nﬁsﬁelcﬂllaﬁleﬁﬁd @t NBdoXdR acid and the

purified via flash chromatography using CH2Cl 2/ MOH
corresppadingeoxalatesrare reLrysiiRed3 oo MetoneCDCIPYoBngl/ Agxang migture.

6.8 Hz 6%% 3. 3@ (t, J =6.6 H, 2H), 3.55-3.64 (m

1H), 3¥@kem 6H), 4.09 (t, J = 5.9 K, ), 5aBin

(d, .1 Hz, 1H), 5.85-5.90 (m (Gian

0,8 o C2HO4
[O7%3]

oxalic acid >
AN "
| AN
N
N A |

acetone 2

© 10

[0155] Alternatively, the transformation of compound (3) to compound (5) is implemented

in a one step reaction as shown below, which can be conducted in an aqueous solvent:

58



1H), 6.72 (dt, J = 1.1, 6.8 Hz, 1H), 6.89-6.92 (m

2H), 7.04-7.08 (m 1H), 7.14 (s, 1H), 7.83- 7.86 (m
WQ@ko7/173683- 7. 94 (m 1H), 8.26 (d, J= 9.2 Hz, 1PT/UIBC7/062959

NVR (125MHz, CDC13) ppm 24.5, 24.9, 28.8, 40.9, 55.1,

55.2, 66.1, 89.8, 91.0, 91.7, 93.4, 107.8, 111.4,

112.6, 114.4, 118.3, 122.5, 125.6, 128.0, 1344,

137. 2, 1, 149.9, 16 1Q]. [ 0159] |
N [ 2- (3, 41 y- phenyl agé’?@ﬁﬁzg?%-m-(z-i SOpFopyTQ4
| Jdoldjzi ne-1-s yl)- phenoxy]-praopyl}-amne (1-50C).
N 271 sopropyl -1 -TT 40[¢ 3- br onbpriopyl ) oxy] - OTs
phenyl ] sul fonyl ]i ndol i zi ne(8), (5)

2- (3, 4- D met hoxyphenyl ) -et hylam ne (2.5 eq, and
triethylamne (1.5 eq) were refluxed in toluene for 24
under vacuum a

. .Th h l'im ed d
To a spliion 66 N Grld & Sictin pmion 3651 TeA NeciQniprbies 23,55 mmol, 2
equiv. SAHAS FRPm g&&%ﬁ%@m t réb-giig?/ﬁi’e‘arbe %fcﬁ‘)[}gchlg{,i(liee (py portion

evapor at ed T obt al ned was “pur |
and theireactibmsh stiért aimet (ogma pdrgparsturey fOH2 GbRts. WhEH tixs 2¢(bidoromethyl)

Contairgilg %%&O%_ﬂi N(%/)R;néqaggggwé? 22(_c %c%r%e’tgyjl}qy%r%olélg’ Fé.’oizg% fl.J;IZr'nmol, 1
equiv. Ris@Rdéd verd sTO\ﬁl-ifgo})'Bortigx'f'}md eBRaktton i stirrdd 90! Rinuébat 1t and then
3.55-3.61 &m H, 3.84 (s, 3H), 3.86 (s, 3H), 4.02
warme(ltup tg 180 §: fpr |§|zh,0u@|.—|51‘ he 622680168 00l 16 ) and@x84cted §7th(IDgM several
times. %‘E% Crux?\? 8%6(1(7‘189 \93{1 gb é—oféll_sl)%eg ]iﬂ]jl)%he( %ﬂx)zf%rt}é% avu%j»?ng f_ugt_hgrsgé{ﬁcation.
1H). 13C NWVR (125MHz, CDC13) ppm 24. 4, 24.8, 29.3,
35.6, 46.5, 51.2, 55.8, 66.5, 107.8, 111.2, 111.3,

11458 e res wi e a ate eflt to e for the amine
156110 e ik 4 e ol o g o

(Am) theé Tolfowin@ ®@jpounds were obtained as oxalate salts and chemically identified as
d cl ohexyl -{3-[4-(2-isopropyl -indolizine-I-sulfonyl)-p
noted el NGxy] - propyl } - ami ne  (1- 52A)
2-1sopropyl -1-[[4-[(3-bronopropyl)oxy] - phenyl ] sul f onyl
]indolizine (8), cyclohexyl amne (2.5 eq), and
[0157]t r {2A4r{2-Eavpnepylindoligie-hesnony-pbreexylpropyliéhd, 5t wimethoxy-

hen p Tihe f_gbé?nt was then elim nated under vacuum and
pheny W@Pgél uewas taken up in H2O. The nedi um was 60 WO

2 TsopR QAT 1PBRS B RETHUSANSF HE2BFRuIENIT AGIIREh VRS, B A2 CL2,
. dried over Na2SO4 and evaporated to dryness. The oil
Trimethoytyaniing (da ). pod tHgteylaming {55 werg wiaxedindplypnefir 3¢ h. The

SOIVCH%%g'A el%gﬁlteﬁ%nh&eva%hﬂrﬁ%ld the residue was taken up in H>O. The medium
was extracted with CH,C1,, dried over Na;SOy4 and evaporated to dryness. The oil obtained
was purified via flash chromatography using CH,Cl,/ MeOH as the eluent.

'H NMR (500 MHz, acetone-dg) 8 1.24 (d, J = 6.9 Hz, 6H), 2.82-2.87 (m, 8H), 3.31 (t, J =
6.5 Hz, 2H), 4.20 (t, J = 6.1 Hz, 2H), 5.95-6.01 (m, 2H), 6.86 (dt, J = 1.0, 6.8 Hz, 1H), 7.05-
7.09 (m, 2H), 7.17 (dd, J = 6.9, 9.2 Hz, 1H), 7.52 (s, 1H), 7.84-7.87 (m, 2H), 8.21 (d, /=9.2
Hz, 1H), 8.33 (d, J = 6.9 Hz, 1H). 13C NMR (125MHz, acetone-ds) ppm 25.8, 26.7, 42.2,
57.1, 61.6, 67.9, 92.3, 94.2, 110.2, 114.0, 114.4, 116.5, 119.6, 124.6, 128.5, 129.7, 131.7,

135.9, 139.3,139.4, 147.6, 156.0, 163.9.
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1H NWVR (500 MHz, CDCI3) 8 1.22 (d, J = 6.8 Hz, 6H),
1.61-1.71 (m 3H), 1.81-1.86 (m 2H), 2.24-2.29 (m
WQ@Rk)07/1@3646- 2. 52 (m 1H), 3.03-3.10 (m 1H), 3.RGFBSDB7/062959
(m 1H), 3.53-3.60 (m 1H), 4.09 (t, J = 5.8 Hz, 2H),
6.72 (t, J = 6.8 Hz, 1H), 6.86-6.90 (m 2H), 7.04-7.09

[0158]( (™, Sﬁ}netlz?_fﬁp‘lélifl)l{%ﬂ .- ﬁ&%-%ﬁ r(d?ibz_ﬁ.'é'h-s%gﬁ& )( enQ;xy]

propyliHmingICGSOBR 2-1s2bidry]-1- {I@@@brqﬂmwgwébx:ylm 7, 24.9,

5.7, 29.1, .42 1,.57.9, 65 4, e
pheny IOy Fipzind3) 3.3 SymichoBigning 3453 sﬂflﬁéﬂetﬁﬁwe (1.5 eq) were
reﬂuxé%ﬁla télueﬁé) #6144 h. The solvent was then eliminated under vacuum and the residue
4-[ 3- (Azacycl ododec- 1-yl ) - pr opoxy] - benzyl } - 2-i sopro

was ta,bym upnidioHp Q@i de (medz@A) was 2xtrastgel wpl CHz€1,, dried over NaxSO4 and

cvapol kS RO OR R F LS Ak BB WP rmc

MeOH(k-the €ggntver e refl uxed in toI uene for 24 h. The
sol vent was then elim nated under vacuum and t he

"H NMR £50UMHeG £BGked L3 (dnJ 068 HhdH)n2dR (mAm§.6elrr ) 8H5-3.64
[ V a apor,

(m, 18} 3 A SPGB BUET SRS DR BT SROUAE B, 1y, 5 85590 m,

6C7Qf Hret=-o91 ap YIS g6 Shle( @3- ﬁdnse ol . 14 1H -

1H), ( (g GM%} 'H)?ng 1?&(2(mlmf7 ;&(H? (s ), 7.83

7.86 (m,L?-Hl; 2§ 18104 (myl H)4 8(?& (dpf= 9.7 Hg, bty 13C7N 1#15Mﬁ:9, CDCI3) ppm

25 395580 301 3508y 97 T 075 £ B (S, 1

118.3,(122.52105. 64@%}134&4,5137(2,368.&, 14919, 1618618Hz) , 2. 38 (t,
2H, J=6.6Hz), 2 24 (t 4H, J=5.1Hz), 1.78 (quint, 2H,
J=6. 4Hz), 1.24 ( H, 1.12 (d, 6H J=6.9Hz). 13-C

N il 4
s ey il gt
phenotflidpopylidinine 122. 8(1-586)2, 128 20is0piB3hyld; [[4-BB-Epmopropyl)oxy]-
33& 8,..1 ]TQ. L016%} . .
pheny 3 orBiRdPaEEh. (22 GebPipFRor BN PRV Moot nfAS - g6 and
tr1ethy}9aﬁﬁffé’ Ir. Qre@lF))(w}re 0P ik -tol08M) for 24 h. The solve:ntI was then eliminated

| sopr opy 4- (3- bronopropyl ) oxy] - phenyl ]
under wuﬁmraylﬁ]thmmgidnuz wae takeh uptie thOb’lthtymedlam was €xratedyith CH,Cl,,

. . and tri.et hyl am ne reflu i,n tolue
aried §8 Bhs Yl Tttt T BndiR g i BHGhe "0 oM via flash
chromM3gidphy adifly CRBCLEMeDIE ad\@s eli@ken up in H2O. The medi um
was extracted wth CH2C12, dried over Na2SO4 and

'H NMR:(500 MEd €BCHY pried (d, Tive 68i Hz.dBail 9éel. Kasn, Pa)i2AT6d, J = 7.0

. 18 b TSR, L2000 bR g s .,

3.86 (sl 348, 4@2 (9@ 621 48, 0HYI 6163-6781(m) ’591856483”6 873aRE2H)N7.02-7.06 (m,
1H), 7@3631, 1(}5); 7. 8& g@;gmz %ﬁ'ﬁ 7‘]91 (d8IJ_|Z)6 8 Hz, 1H), ts’ 242(|_<|1 JJ 9.2 HHZZ)IH) 13C
NMR (125MHz, CDCl3) ppm 24.4, 24.8, 29.3, 35.6, 46.5, 51.2, 55.8, 66.5, 107.8, 111.2,
111.3, 111.9, 112.5, 114.3, 118.2, 120.5, 122.4, 125.6, 127.9, 132.3, 134.3, 137.0, 138.0,

147.4, 148.9, 161.7.

[0160] Cyclohexyl-{3-[4-(2-isopropyl-indolizine-1-sulfonyl)-phenoxy]-propyl}-amine
(1-52A). 2-Isopropyl-1-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine (8), cyclohexyl
amine (2.5 eq), and triethylamine (1.5 eq) were refluxed in toluene for 24 h. The solvent was

then eliminated under vacuum and the residue was taken up in H,O. The medium was
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J=6.8Hz), 6.80 (d, 2H, J=8.9Hz), 6.98 (m 1H), 7.05
(s, 1H), 7.74 (d, 2H, J=8.9Hz), 7.84 (d, 1H,

wa2®7868633 8.15 (d, 1H, J=9.2Hz), 8.88 (s, 1H)PCI/BSM07/062959
NVR (125 MHz) 24.5, 24.9, 26.0, 61 WO 2007/ 103683
PCT/ US2007/ 062959 26.1, 39.5, 58.1, 65.5, 107.6,

extractl& Jw1fh Cﬂ%@ 1,/ ’dné% gjgélsz 3 ]%_g) 3nd ]e%%%(gﬁﬁe& % d17yne;52 &hQ 0il obtained was

purlfleﬂ)lvhaaﬂgdh chierhate$12physagin g)fiy]l2€lzhldh0}k asthd epentet hyl ) - pheno

' N R T CBELY . {738 omih 8y 570 L dnipn 30 g 86 an
2H), 2]2'4®§’9%1hf1a%1ﬁ% (2836 2§b (Rxs 1%% 03- §’1‘0L@% d1%1)53 §93.2R 1), 3,53-3.60

trie refl n toluen
(m, 1H), 4TDBe§t Jot ﬁfSnft{z MAE), 617 Jet 618 Hat &), 6:18665.9% aaRii), J0d-7.09 (m,

110, 73 oo N T epoeTh 4B eAmdub HondHSE R = 02 11z, 11D, 9.0

a |5 ot-ai ubfii
. EHERET SRR LSSty T s B e T 9,

107.6, éﬂuéntIZ LHINMRI {$B0120H 1255 .86 3044, 15Hb, 1B86., 86iL.),
1.22 (d, 6H, J=6.9Hz), 1.28 (m 12H), 1.42 (m 4H,
J=5.6Hz), 1.92 (m 2H), 2.42 (m 4H), 2.58 (m 2H),

[0161]3 59{4([3S(mhﬂclédddeé =16y133§¥aé)ox§|]z anzg(i} -2- 1&1?roéﬂeinabﬂime (1-76A).

2'150131331981 bHA[(3 broaxs)p@@mdl)oxyj-phenyﬂsnlmﬂzﬂ]m;iﬂazmw J=9. | Hz), (8),
dodec%neégjgé_‘i;eilmn@éQfSeq? %qﬁe&lﬁagﬁpeis_&l?gt Q{)Sw%egﬁlé)tefég t%};&rje for 24 h.
The sol‘ﬂenﬁ waZZh&l elZIﬁm&tedaﬁldér vachuth a@Pthe, reBidud wab4akbn ubfh HyO. The
111. 112. 114.6, 118.6, 122.7, 125.9,
medlungas?xt@gwdmltqglﬂz@12, tuigd @Vethgzspl; ar{d(f;y@g(])rated to dryness. The oil

obtaln%glvg’sg@{ ? éa‘.l'flﬁszh clh?’oé%ogxgg@{mﬁé @?fzéﬁl N/[eb'ﬁ’ L\Q Rk R]%ﬁf(y]

I ZI ne

lH—Nl\QRI(SQIDMﬁyIpphr$ 16¢d, (1BE, B=20Hpy, G52l ()ipl(H JHoIRIM)| 7.74 (d, 2H,

I di
s O Q) LAFRIGZL0e 68). By PhEnYL PG LAl e (2 8L00) o)
6.61 (dt.OrH, 2411, Thes sH9) ¥ent, \Q@FJLJS’EE) @'s'omsgﬁtt a4, vﬂﬁgﬁz) ;238 (1, 2H,
vacuum and t he residue 'was t aken up
J=6.6Hma.s2. 24 (tr 4ldt Eb. Wil2)h 1.TRIR Quint, 24, iJed. 4ﬁz¢rl Ma@SOMEnle (d, 6H,

=691 PR AR P MGy 2o DD ke el Di-£ 554

66.6, 1@8 QeDII 3, hrﬂzwvaeu 5001 8M2 22 ISP[Q612 2@8(00' 1346% 1315:ﬁ 1917*%) 161 9.
4 (d, J=13 6Hz), 2.44 (bs, 4H), (bs, 3H),

310(bs 2H) 358(m 3H) 4.12 (t, 2H JS7HZ)
[0162]6 Zert Qﬂftyl {]3|_t4- -1sopr0pyl mﬂollzm i -ylmethyl)-phenoxy]-propyl}-amine (1-

76D). 2-Isopropyl-l-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine (8), tert-butyl
amine (2.5 eq), and triethylamine (1.5 eq) were refluxed in toluene for 24 h. The solvent was
then eliminated under vacuum and the residue was taken up in H,O. The medium was
extracted with CH,Cl1,, dried over Nay;SO4 and evaporated to dryness. The oil obtained was
purified via flash chromatography using CH,Cl,/ MeOH as the eluent.

1H-NMR (500 MHz) ppm 1.13 (d, 6H, J=6.8Hz), 1.42 (s, 9H), 2.49 (quint, 2H, J=6.5Hz),
3.06 (m, 2H), 3.48 ( sept., 1H, /=6.8Hz), 4.00 (t, 2H, J=5.8Hz), 6.64 (dt, 1H, J=1.0Hz,
J=6.8Hz), 6.80 (d, 2H, /=8.9Hz), 6.98 (m, 1H), 7.05 (s, 1H), 7.74 (d, 2H, J=8.9Hz), 7.84 (d,
1H, J=6.8Hz), 8.15 (d, 1H, J/=9.2Hz), 8.88 (s, 1H). 13-C NMR (125 MHz) 24.5, 24.9, 26.0,
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6.89 (d, 2H, J=8.9Hz), 7.07 (m 1H), 7.14 (s, 1H)),
7.30 (m 6H), 7.85 (d, 2H, J=8.9Hz), 7.93 (d, 1H

wd2®7868633 8.25 (d, 1H, J=9.1Hz). 13-C NVR ( 12BCIVB3007/062959
24.8, 25.2, 111.7, 112.9, 114.6, 118.6, 122.9, 126.0,
127.1, 128.3, 129.1, 134.7, 138.4. [0165]

26.1, 3(9[%ﬁ§8ﬁ' p’?‘shﬁd% HHFWHZ{?%]}M% %?ﬁ.é?%@%')syl s B4y 1376,

138.2 Zélszopr opyl -1 -[[4-[(3-bronopropyl ) oxy] - phenyl ]
sul fonyl ]i ndoI izine (8), 3,4-D nethoxyaniline (2.5
eq) , and triethylamne (1.5 eq) were refluxed in

[0163]t Olmﬁ&f-’ylf{i?fm (i%oBr%Jﬁfina& ﬁg At ymﬁﬁl}tﬁ‘ﬁﬂﬁlgﬂ;yﬁr?pg%%j—agé'ne a-

er vacuum and 't he resi
86A). VDISZ)DGDP/YB:DHGHQ -PONAgEAN 0O B RRSS] [silfmyhhediolimneat8),  di-n-hexyl

amine £33 5B 4P 4o b oyl Capiend B fisER e B bl The slyent was

then eMhBndtéd@BRd&M RUBMOSHB Y rddfdul %m&@/upwﬁlq:f es 'Ith@ emedlum was
eluent. 1H NMVR (500 MHz) ppm 1. 23 6H, J=6.8Hz),

extractgd ggth( 6EL.C ll_gHﬂl‘lCQ oYer lﬂ @P@thand mapqraigé :chzlyynessg T{b@ oélt dbtained was

pur1f1e§ via éﬁ?‘ %@Zr%%o%ragh)é 1ng giL]glElJ] J}/I%O%g% thﬁ %’%ﬁt}?—EH)Z) 63 133

1H-NMHQS0aMHz)p%n5(Hg6 (thﬁ MSH@MZ@ (4,7 6H,3Hp.9H) 3142z{ein 112Iﬂ) 1.42
=5. 9Hz, J=6.8Hz),

(m, 4Hz|1|=5 QHQ)) (m ?HS@ %lélm ‘!LIIJ-D 2584 mg A1), 339 ( ;s.qﬂz) 1H7J%38Hz) 4.03
o o B3 L la% g .
J=0.9124 J56.7814, £59. X9z)07.13 1s,8H) 5h87 (d, 261, 6-8.9HzY, 7. 9&6(d21H,949:6)9Hz)
s2s G0 o 10 a1 43080 2y 231030, 06,514,

66.8, 133§§( 21 116011%983;1(})%3/ %ﬁsm?}zz 72?%?] 12335.20[1?&4 gé@sgr}ﬂ%%&? 2

doli zi n-1 -yl net hyl ) - phenoxy] - propyl }-net hyl -am ne

01641 2350 meoi - ST cpbep bt gkt 1 ST Brofoky ] B i) -indolizine  (1-
50E). [22-([§op{10®14@¥435€3—)b%}ﬁ6}5’rbf)ﬁ5&%7|] bh&WlﬁMifo@l]ﬂfblfz?h& e8), 4-
and ftrieth were refluxed in tol uene

phenylpiperidipe 2. 5mé sl wreﬂwlamge l(hé reqe werd refivaed injtodgne for 24 h. The
ken. in H20 Th

u and.the r |due was_ .t

sotvenf B 5h PO iFE 3! S RO A ol 1 Remc PR The eciom
was ex@\vaRa vatleCHLO 1 4 1dyiee $er NASMi dndebgirard wyasyness. iThe @l obtained

via flash chronato%laphy u5|nP C12/ Me as the
was pugifigd yja flash chromatography using CH,CI/ MeOH as the eluent.
1H-NMR (500 MHz) ppm 1.23 (d, 6H, J=6.9Hz), 2.04 (d, 3H, J=13.6Hz), 2.44 (bs, 4H), 2.75
(bs, 3H), 3.10 (bs, 2H), 3.58 (m, 3H), 4.12 (t, 2H, J=5.7Hz), 6.73 (dt, 1H, J=1.1Hz, J=6.8Hz),
6.89 (d, 2H, J=8.9Hz), 7.07 (m, 1H), 7.14 (s, 1H), 7.30 (m, 6H), 7.85 (d, 2H, J=8.9Hz), 7.93
(d, 1H, J=6.8Hz), 8.25 (d, 1H, J=9.1Hz). 13-C NMR (125 MHz) 24.8,25.2, 111.7, 112.9,

114.6, 118.6, 122.9, 126.0, 127.1, 128.3, 129.1, 134.7, 138.4.

[0165] (3,4-Dimethoxy-phenyl)-{3-[4-(2-isopropyl-indolizin-1-ylmethyl)-phenoxy]-
propyl}-amine (1-42A). 2-Isopropyl-1-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine
(8), 3,4-Dimethoxyaniline (2.5 eq) , and triethylamine (1.5 eq) were refluxed in toluene for

24 h. The solvent was then eliminated under vacuum and the residue was taken up in HO.
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1H NMR (500 MHz) ppm 1.21 (d, 6H, J=6.9Hz), 1.96

(quint, 2H, J=6.7Hz), 2.33 (s, 3H), 2.61 (m 5H),
wQ@2003/108683 3H, J=5.9Hz, J=9.6Hz), 3.58 (sept, REX/US2007/062959

J=6.8Hz), 3.83 (s, 3H), 3.85 (s, 3H), 3.99 (t, 2H,

J=6.3Hz), 6.72 (m 4H), 6.88 (d, 2H, J=8.9Hz), 7.04

The m%&'iqﬂr wé%xn]acgjlgg&lb I—SJZC@ 7(1'51%1 ()gjlelglil%_% agg &é{;({rg'tgd %(ﬂi y&ess The

oil obtdined WJl.S: Quﬂlﬁlzc) via I3siCcidvRa(oR2Aphihizing IZHZEIZ/ Me@H aR &1e9;-,luent

1N 500 V1S mpR 145 (8 Bt 128 32, s ) 310 iy 21, =630,

1 4
3.30 (t1%1? %6 éﬁz?é%w 13418, 26812.0=13913), 3.854¢; F1), 34%-(9:3H), 4.12 ¢,

oH, J=m9a1n>y6 17 6id, 4H 2=2.§6prbByAH) 1a126 (1mj FH)L 6yrtes HYJ Jr2ptbncs.73

4t SO S, BRI NSt ity ety =910, 7.5

1H), 728 éﬁomljasrsiwlmm (18D, /=61 BERY, BUigYl, 1RV HA: P3-ENMR (125
triethyl am ne ?dl e were refiuxed in tol uene

MHz) %rS 249129.051d .85 86 Ve - 6V\%65 e A98) 108. hal08eh, dPGdr111.4, 112.6,

L T R

142.9,e80potated to dryness. The oil obtained was purified
via flash chromat ography using CH2C12/ MeOH as the
el uent. 63 WD 2007/ 103683 PCT/ US2007/ 062959 1H NWR

(01661, B G EDinfO Y Bisb-edfi-5 4 EghromypAagofiin Tpmect-
phenoRy B@rofyl}- ﬂb&hyl-ﬁnﬁﬂe (bs,(1438)., 2. 24s¢prepyl2H[4-[3: tﬁﬁmopropyl)oxy]
phenyléwfi%nllg_}ndg]%ne]@ _(é Méh@yggeqy&)et@& mglf.zbgl gqqkl)e (2 5 eq), and

trlethyl7arr9§e (fjg eq% Rherd Tc@fhﬁ('é'a in 15Redd o 247h ]@hc( §olvéﬁ't|) was tk@g ehrmnated
(d, 2H, J=8.8Hz), 7.92 (d, 1H J=6.

under VacQu@Hinyl, thqmﬂuexlms (6&@5 uMﬁz H,@3Tkg mﬁ@mfn, w284¢)61;ac®4 vﬁth CH2C12

dried a\ffaljag Sér6d6 eg_@gr%oj ig’zflr@lels%éih%’lojﬂiggﬁa % i'yg% Qunge(f’ via flash
chromefit@ Bhy ﬁ_ﬁhgl @!FECflzf MECIP B Ghe 3Rt

2-1s0 -indol i zi ne-1-sul fonyl) - phenyl ester

1H—NMBr<mM 06 @Pm 1.RA KVSH, 596.9Kieir 1. Jpfianint, 281, (et6. 8k), 2.33 (s, 3H),

2.61 ) 317 ‘g'f;%s @i /8 951%;'%9 Sury g&??&pt O@i“(j 6%]1—’%9 %*%9 (5,3H), 3.85

(s, 3H)( d 99ZH,2HJ ?86 GHz) 6 . (@ﬁ 4(Hj, 6. 8$'|(d JH=§ J3819Hz) 77048(fad(1 diH,2H0.9Hz,
J=6. 7}@95_944&1;) 711§(@ N,gw(sizgg WS QHz) 7.91 (d( 1H, J_6 7Hz), 8.24 (d, 1H,
J=9.1Hz). 13-C NMR (125 MHz) 24.5, 24.8, 26.9, 33.2, 42.1, 53.8, 55.8, 55.9, 59.6, 66.3,
111.2, 111.3, 112.0, 112.6, 114.4, 118.3, 120.5, 122.4, 125.6, 127.9, 134.3, 136.9, 138.1,
147.3, 148.9, 161.8.

[0167] Dibutyl-{3-[4-(2-isopropyl-indolizin-1-ylmethyl)-phenoxy]-propyl}-amine (1-
52C). 2-Isopropyl-1-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine (8), di-n-butyl
amine (2.5 eq), and triethylamine (1.5 eq) were refluxed in toluene for 24 h. The solvent was
then eliminated under vacuum and the residue was taken up in H;O. The medium was
extracted with CH,Cl,, dried over Na;SO4 and evaporated to dryness. The oil obtained was
purified via flash chromatography using CH,Cl,/ MeOH as the eluent.
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21.7, 24.4, 24.9, 111.8, 113.0, 118.2, 122.8, 123.1,

125.9, 127.7, 128.5, 129.9, 131.8, 134.9, 138.4,
wa2®78036815. 8, 151.9. [0169] PCT/US2007/062959

2-1sopropyl -1-{4-[3- (4- phenyl - pi perazi n-1-yl) - propoxy]

- benzenesul fonyl }- indolizine (1-50D).

1H- NMR' lr?é’hf 0.4, szlgfiﬁmﬂf gEX'( ‘Bﬁ’ 1 =BReny (31 (goxt 48,

ony I zi ne enylpi per azi ne
J=T. srazﬁdl 6t (Iet ﬂ;l) arfi3ren, CH) 52. 57 JosywHk 27 (bsyai), BTttt riél

16 8Kt ik aath (e HOPancendd. (B /bt Badh s a1

7.05 (dae dHUR6\REZ eI aGh e 1 st PHEHAR1E, 2I:ir y@smsev 9'2\'@3 P4 J=6.9Hz),
and evaporated to dryness. The oil  obtai ned
8.24 (puH, f#%aHv) 4310 NMR € hSovildzo 48 .8 pHYS udd. 5@4@42@3253 M , 107.8,

1113, igbofi 3 1885, 11 R 4 3 oy L o 0 £
J22Hz J=4. 4Hz) 253(t 2H J=7.OHz), 2.57 (m

H% 87 (bs, 1H) 16 (m 3.62 (sept., 1H,
[0168]; o]g,]qzy -4- sq;llfyg;m(qmd 421(42 1SppEpPy I ohgnqg S(uﬂfon)]_lﬁi,phenyl ester (SrOTs)
6) J=7.3Hz), 6.84 (dt, 1H, J=1.1Hz, J=6.8Hz), 6.94 (d,

" 2H, J=8.0Hz), 7.06 (d, 2H, J=8. 9Hz), 7.16 (ddd, 1H,
1H-NM=R)(598|Z\{IH7])=@118|'1'|Z2,0 (dJéED .H:HBHZ) 12, 272(s( GH) 2§, (sdpt/ . 1#;1d=6.8Hz),

8. 22
6.77 (Lo 2Hr S oRE), T, A, 8 & 38, g2 Sy 3268 (Wed, /=8 3H2),
2656 N
7.84 (& 380 S 7 2.8 (2 =6l 8 99 1R7=0013P 13 MR $125 MH2)
21.7,2424 259, 1P83,4,131291&2, 122X, 123138299, 12739138.518B9.%,131.8, 134.9,

4.0 70]
1384%&'?&1%?@8& opyl -i ndol i zi ne- | - sul fonyl ) - phenoxy] - pro
pyl }-(3,4,5-trinmethoxy- benzyl)-am ne (1-42B).
2-1so ropyI-I [[4-](3-bronopropyl)oxy] - phenyl ] sul f onyl

[0169]] i ﬁds'mmpnbl -{¢43- (4-@Mnﬂ-ﬂipemtmbwbmﬁmwbﬂaepesuﬂoemb}

imdotizipd 1 90A G2 st gbol G5 ehePSh etk Sitsslfomyhisifpiizine. o),

1-phenyRlip@adindVa@.3 ben afd ltlﬁetﬂﬁhﬁﬁletmdféq)vﬁ&é%ﬂaﬁﬂi inh@luene for 24 h.
resi due was taken up in H2O. The medi um was extracted

The sofyenp wapien glimipated dingoe vaquapsa tedregidap staatdgntup in H,O. The

medlurﬂr\%@, é?ract-gﬁ ;H bfpe B‘E@%f%swgﬁé fdn%?w\ébgrafedgﬁﬁryness. The oil

obtalnech’vM\ﬁr?f%igfrl)d\ﬂﬁs;lsclﬁhg‘?mﬂtoéﬁplﬂﬂus1ﬁg'|CPQ€Q/ NEOH aslthd 8luest.
lH-NﬁED(SOOlM%ZZ) (pg]m 14'2_2 (d, %H?§=ét9HZ)?: Iilt98 ( quint, 2H, J=6.6Hz), 2.07 (td, 2H,
J=2.2Hz, J=4.4Hz), 2.53 (t, 2H, J=7.0Hz), 2.57 (m, 4H), 2.87 (bs, 1H), 3.16 (m, 4H), 3.62
(sept., 1H, J=6.9Hz), 4.15 (t, 2H, J=6.4Hz), 6.79 (t, 1H, J=7.3Hz), 6.84 (dt, 1H, J=1.1Hz,
J=6.8Hz), 6.94 (d, 2H, J=8.0Hz), 7.06 (d, 2H, J/=8.9Hz), 7.16 (ddd, 1H, J=0.9Hz, J=6.8Hz,
J=9.1Hz), 7.22 (dd, 2H, J=7.4Hz, J=8.6Hz), 7.50 (s, 1H), 7.86 (d, 2H, J=8.9Hz), 8.22 (d, 1H,
J=9.2Hz), 8.31 (d, 1H, J=6.9Hz). 13-C NMR (125 MHz) 25.8, 26.6, 28.3, 50.7, 55.0, 56.3,
68.3,110.2,113.9,114.4,116.4, 117.5, 119.6, 120.8, 124.5, 128.4, 129.7, 130.7, 135.9,

139.3, 153.5, 164.0.

[0170] {3-[4-(2-Isopropyl-indolizine-1-sulfonyl)-phenoxy]-propyl}-(3,4,5-trimethoxy-
benzyl)-amine (1-42B). 2-Isopropyl-l-[[4-[(3-bromopropyl)oxy]-phenyl]sulfonyl]indolizine
(8), 3,4,5-Trimethoxybenzylamine (2.5 eq) , and triethylamine (1.5 eq) were refluxed in
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J=6.9Hz), 3.39 (s, 1H), 3.49 (sept., 1H, J=6.9Hz),
3.67 (s, 2H), 3.74 (s, 9H), 3.99 (t, 2H, J=6.1Hz),
W®2008/1%83 2H), 6.62 (dt, 1H, J=1.1Hz, J=6. 8Hz)PCBUSH07/062959

(d, 2H, J=8.9Hz), 6.96 (ddd, 1H, J=0.9Hz, J=6. 7Hz,

J=9.1 Hz), 7.04 (s, 1H), 7.74 (d, 2H, J=8.9Hz), 7.83
to]uené ?br 2|4 H"T)hé 'S@lVgIHZV)/aS th§1 éllﬁnfngted Jcl'ﬁ'der\]vagul?rﬁ%)ﬁl% tﬁsk%eg;dwas taken up
in HleIheﬂ, medmm \Bas qmlacttd WIEB (3Hz(1122 dged bzér RaxSIQu7 angl évaporated to
drynes%gfll?e?% }*ia{é}ﬁ? %V(]glg I%Bl;lig%(% gia f?ash cl? omatog[rapjhyllemg CH,Cl,/ MeOH as the
eluent4 (pyri di n- 2-yl net hanesul fonyl) phenyl ester (5).

H NVR (500 MHz) £ % |—8|) g II:P
1H-N a<5 PPIHEY 3 ( @%Jﬁﬁ Zh)L, 18 G, ) 1§92 (@4 )25 (21,

J=6. 9}§zj83 E}{@ 1H; %9 é gpt E:I J‘]6§1-)%[‘|§3;67 G b%dré, (5,'15&) 3.99 (t, 2H,

J=6.112546.281z9, 2H1,3%.62 (VR I{, 125 Mi?, )LQ$H6) 6@4) (a 211,2&89)1{@26 96 (ddd,
1H, J—Q@é{zQJ—éigz,Gi—Qi@),ﬂ 01593 1},1) 12,41@121{ 1_8 9Hz) 7 83 (d 1H, J=6.8Hz),

8.15 (&1#@{:92@%)8@ @WY%M%% EOZP/J;' ]f4 '662986’93/105' d111.4,

112.6,1$648HA).3, 12232 125)Tj 17,9, 2BK.3) £6.AHBR, 1, 355@ (6h7.3H)
4.13 (t, 2H, J=5.8Hz), 6.73 (dd, 1H, J=3.8Hz,
J=9.8Hz), 6.92 (d, 2H, J=8.9Hz), 7.06 (m 1H), 7.14

[017 1]( S "I‘oithbne-%?_llﬂﬁn{léjaaa 3. (pﬂffﬁ}%ﬁ'%fl{/l&ﬁla%%sdlﬂmyi)"ghehgﬁes%"ZQS)

lH-NME (800 BHZ pb652 83 (SlGH),14 53(128), 71@((192H1J118 7/Hz)11866m, 1H),

735 58 s 485 S A2 gt 7 6B o 255y, 7%, g8 10,

8.40 (# 1H4f£4wHBpl1an Rk mim&?%ggomb) rRRENOX Y] mmrmb 5 130.0,
g

ester: a sol ution % , 58.38 mmol

130.4, 4318y 136. %@6%2@@ 48.04497, PB.45 mmol, 2 equiv.) |n
H20 (20 nmL) was slowy added the sulfonyl chl oride (by
portion and the reaction was stirred at rt for 2

[0172]hour[a.(sMd-bmmgpbwzehyﬂﬂﬁmm]qz-isepﬁqiyl-n(cvolﬂmeg(&
s added very sl ow

H NS OR T g S et b ) 10 351 AR aTaye dLiahd 60 Ga, 31,
4.13 (ttfﬁ”JJgBE{ B s ¥ .ﬁ‘gp 11-109—5:8%8”—@ W g&“%}f 9%‘9%1%2 M (m, 1H),

o'ttt and extract everal
7.14 (sThH),r 8@, pHo#R8Hma3.9agédl H,ok=6t9E ) rieXa (ds tlEp J+9. EHI)Jﬂ3 C

Nvir (35 PAE i Cabs 5%@%#?&@ ouifls! gf@faﬂmwil%%d%@g 1259,

128359@7'\/1“327)6 RBBW421é157(3H s, 4.74 (2H, s,
8 Hz, CHA) '7.28 65

[0173] Toluene-4-sulfonic acid 4-[4-(quinolin-2-ylmethanesulfonyl)-phenoxy]-phenyl
ester: To a solution of NaHCOs (4.9 g, 58.38 mmol, 5 equiv.) and Na,SO; (2.94 g, 23.35
mmol, 2 equiv.) in H,O (20 mL) was slowly added the sulfonyl chloride (by portion and the
reaction was stirred at rt for 2 hours. Then the pycolyl hydrochloric salt (4.04 g, 11.7 mmol, 1
equiv.) was added very slowly by portion and the reaction was stirred 10 minutes at rt and
then warmed up to 100 C for 5 hours. The reaction was cooled to rt and extracted with DCM
several times. The crude product was used for the next step without further purification.
White solid (49% Yld; 3.10 g; 5.68 mmol); Ry 0.5 (EtOAC/Hexanes 2:1); 'H NMR (CDCls,
500 MHz) ppm 2.45 (3H, s, CH3), 4.74 (2H, s, CHy), 7.03 (2H, d, J = 8.8 Hz, CHy,), 7.28
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WD 2007/ 103683 PCT/ US2007/ 062959 (2H, d, J = 8.3 Hz,
CHA, ), 7.60 (4H, d, J =8.8 Hz, CHA)), 7.65 (2H, d, J
wWe2®@73036d83 CHAr), 7.76 (1 H, t, J = 8.3 Hz, QOMA/YS2007/062959

7.82 (1 H d, J =83 Hz, CHA), 7.85 (1 H d, J =28.8

Hz, CHA ), 8.20 (1H, d, J = 8.3 Hz, CHA .). Exanple

37 i t ucH 4] _ u iy N7 i Shu
OH, &7 = B AR BT b A= B AR oo (S 80, cr,
7.76 (1d1.d) J werHe nCHeH 182 (itH, alp & =i 8. D KzaCHy, )W .85 (1 dy /1€g8.8fHz, CHa,),

e, Co d r. 4 days or the vehicle only (100

&20(ﬁ£é¥gﬁﬂgg¥%m§ - One hour after the | ast i njection

m ce were euthanatized, their brains and pl asna

coll ected. A131-40 and A131-42 were evaluated in the
Exampleds b VivelStrdiésn  wat er sol ubl e A131-40 and API - 42

were extracted and quantified by ELI SAs (Bi osource,
[0174]CAAN Rkt i@ivive S0ee Mas abndudedWallemite! avifdeTEd PiSN/APBw; 4-month-

di fferent sanmples using the BCA nethod and results )
old) wegsrigjegtgd em}raae@a)npﬂlspgltgflom(g@@ ef thegospopnd fasi4ndays or the vehicle

i . . 0o t . .

only e o AR B s iy i Pl G PP igp. e
brains @@d tplasima cdlRt#d] APhetor asiABs -4 whreCoOnpAWIdE the A4n@nend brain

1-76D are shown in Figure 6 bel ow which shows plasma

water bdtlble ay]- 4D chidAGB) 420w exiacted|anduiantfiad bighld§As (Biosource,

. ST BAREE R APHsSPLE s meos
and redult§ weSTRAUNESd 1n pP SEABNRr Arg S Brotd e REQMs e YRSy expressed as a
vehicle. Also shown are the results wth DAPT (1, 3-

% of tIDi wahied galzulatasiop lanssal ereceiving, the deltiele wntyr (@b of gamitrolaci d) ,

a own i.nhi.hi tor of . bet.a-amyl.oi 66 WO 2007/ 103 )
017515 FE Sl FORA P T 76 LA (DS R HigPdaodigy which
shows plaSibaibRth-Bn HoRP@TH (FSSnabB thsiist I BEMEBD¢Rhpound. Figure 7 shows

accunul ation of Al zheinmer's anyl oid, said nethod

brain waeiptolehle geadmylpigt &) (G elocqntrodnising 1Gmgiigeh thencarerainds 1-
r eyt i - effecti t :
s2c kA, Tk WHRAEHA! AL T4 Lo ARl parr 1.
Diazidegtgbpylasstep b dugiriniestedfric Al £ kiowh Bhikamp 08 Beta-amyloid.
optionally reduces B-anyl oid production by at |east
about 5% 10% 15% 20% 25% 30% or 50% in cells
t hat overexpress APP or a
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fragment thereof, wherein the conmpound of Fornula I

is: Am 2S (CH2)n R N wherein the conmpound of
woommbmsd | is: /\O 02S\ / (CH2)n~Am MO PCRUSN07/062959

wherein the compound of Forrmula Il is: 02 UCH2)n 0O/

-Am N and wherein the conmpound of Formula IV is: 67

WHAWQW 33 PCT/ US2007/062959 R1L O / N 028\ /
n

R CTN

1. A method for treating a disease associated with cerebral accumulation of
Alzheimer’s amyloid, said method comprising administering to an animal or human in need
thereof a therapeutically effective amount of a compound of Formula I, II, Il or IV, or a salt,
ester, or prodrug thereof, wherein the compound optionally reduces 8-amyloid production by
at least about 5%, 10%, 15%, 20%, 25%, 30%, or 50%, in cells that overexpress APP or a

fragment thereof, wherein the compound of Formula I is:

O,
AN
0,5 (CHpn” A
/ —
R
A

wherein the compound of Formula II is:

o
0,S (CHpn~"AM
MeOQO / =
R
s N

wherein the compound of Formula IIT is:

gz
\ ( CH2)n
\©\o/ TAm
/ N

3

and

wherein the compound of Formula IV is:
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wherein for Fornulas I, IT, and Ill, nis3,40r5 Ris
optionally substituted al kyl, e.g., nethyl, ethyl,
w0 s@pnaesyd , butyl, isobutyl; optionally substipar/Es2007/062959
al kenyl ; optionally substituted al kynyl; optionally
substituted cycloal kyl; optionally substituted
het eroal kyl ; optionally substituted aryl; optionally
substituted heteroaryl; or acyl; or any of the groups
listed for Rin Table 1; Amis a residue of an am ne,
such as an optionally substituted al kyl am ne, or Am
is optiong sel ected ffomthe groups listed in
Tabl e 2 oy apnd-owherejmn for Formula IV, nis 1, 2
or 3, R onaI\T(&/,4 ubstituted al kyl, optionally
subs? enyl or’ optionally substituted
|, or in one enbodi nent, a Cl-10 al kyl, e.qg.
et hyl, propyl, butyl, secbutyl, isopropyl, or
"PR1 is H unsubstituted al kyl or substituted
, such as d, C, G, &4, G, C6 C7, (C8, 9,
Cl O unsubstituted or substituted al kyl, including
strai ght chain, branched or cycloalkyl or is the sane
as R2; R2 is unsubstituted al kyl or substituted al kyl,
whereig fenFemnutas I, BpandHl, ¢4, o5, ©8, C7, €8, €9, CO
tituted or substituted al kyl, including straight
gﬁ%ﬁﬁ?‘%kﬁnched or cycloal kyl, wherein the
SRIbst optiteiatly i sibstitu@d, aliys Ut ithethed ettiyl U isbiphsgiyi, t biitgl] isobutyl;
. aromatic group; and optiqgnally RlL and R2 together form.
optionghly optbstiid \alksmybt jop Pwlmée%ftawa @lkyayls n oOgdonglly  substituted
| E e P 1 1 13
exeloal R S e Rrodo fonity | tbsdbied” Sryt: Tobionally
substithetl dieteeyaryle pr aayt) arcinpgf dreezroupsited theRen dablerts such as

nitr.ogen. . 68 2007/ 103683 PCT/ US2007/ 0629 2. A )
AT 8o HsicBE o 8 200G i ean GIARaI SYESORGT Hyimine, or Am is
optionhlly se®¥ctdd fromfthd Sro8fd BGLEMH TR or 3;

and

wherein for Formula IV,

nis 1, 2 or 3;

R is optionally substituted alkyl, optionally substituted alkenyl or optionally
substituted alkynyl, or in one embodiment, a C1-10 alkyl, e.g. methyl, ethyl, propyl, butyl,
secbutyl, isopropyl, or isobutyl;

R! is H, unsubstituted alkyl or substituted alkyl, such as C1, C2, C3, C4, C5, C6, C7,
C8, C9, CI10 unsubstituted or substituted alkyl, including straight chain, branched or
cycloalkyl or is the same as R?;

R? is unsubstituted alkyl or substituted alkyl, such as C1, C2, C3, C4, C5, C6, C7, C8,
C9, C10 unsubstituted or substituted alkyl, including straight chain, branched or cycloalkyl,
wherein the substituent is, e.g., a substituted or unsubstituted aromatic group;
and optionally R' and R® together form an optionally substituted heterocycle, such as an
optionally substituted 5, 6, 7, 8, 9, 10, 11, 12 , 13 or 14 membered ring saturated or

unsaturated heterocycle, including one or more heteroatoms such as nitrogen.
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the group consisting of Table 1, and Amis sel ected
fromthe group consisting of Table 2 or Table 3; and
wob@raoysior Fornmula IV, nis 1, 2 or 3; R isrP@r/32000062959
alkyl; RlLisacCl, C, C, <4, G, C, C7, C8, 9, or
Cl O unsubstituted or substituted alkyl; R2is a d,
c2, C3, &4, G5, Cg, Cr7, C8, 9, ClO unsubstituted or
substituted al kyl, wherein the substituent for R2 if
2. ph esethdd bscoadisgl s tiaimitlie evherein fsUHaginuiall, &Y oaMONRLis Gelected from
roup.. 3. A nethod according to any of clains 1-2,
the grqhpercdsistii P Fehlfnd) & Ao i, selgptefl fom G groug epavtiag of sle 2 or
Table 5% methyl, ethyl, isopropyl, butyl, and isobutyl, and
mis an alkyl amine; and wherein for Formula |V, R
and is selected fromthe group consisting of nethyl,
eth ropyl, butyl, secbutyl, isopropyl, or
Whefel%%‘ﬁ Wl s acl o 3 Ca B O CToc8 o
of isGl, Qorgnsubstituted alkyl; and RZ is a d, C, C3,
&4, G, G, Cr7, C8, C9, C10 unsubstituted alkyl. 4. A
kiswdldOcdedi ng to any of claims 1-3, wherein the

SO S L (e T BBl o
RETsUS20000, 062988 C$H-CA aRIAR d9acuongdisistitl@ed by substituted alkyl,

clainms 1-4, whepein the therapeuticallg effective
wherein the substituent for R” if present is a substituted or unsubstituted aromatic group.

3. A method according to any of claims 1-2, wherein for Formula I, II, or III, R is
selected from H, methyl, ethyl, isopropyl, butyl, and isobutyl, and Am is an alkyl amine;

and

wherein for Formula IV, R is selected from the group consisting of methyl, ethyl, propyl,
butyl, secbutyl, isopropyl, or isobutyl; Rlisa Cl, C2,(C3,C4, C5,C6,C7, C8, C9, or C10
unsubstituted alkyl; and R’isa Cl1, C2,C3, C4, C5, C6, C7, C8, C9, C10 unsubstituted alkyl.

4, A method according to any of claims 1-3, wherein the compound is selected from the

O r\/
\/\/N 1-52C

group consisting of

Z N
PV,

O
F ,/?28 \\—”\\““NH 1-76D
I

and



anmount of the conpound is between about 0.02 to 1000
ng per unit dose; or about 0.5 to 500 ng per unit
waelowe/103%83 A net hod according to any of cl ai ns BEBUS2007/062959
wherein the route of admnistration of the conpound
to the animal or human is parenteral, oral or
i Qt [ : ' : .
S Rl Bl L e g | Sio8 iR, BkpEifically cffecive
amouns phthieycompoandiisibetvares aeutfdiosKI00 cveperfunitrios¢yeomrboup0.5 to 500
consisting of hard or soft shell gelatin capsules,
mgperi%féqg troches, sachets, |ozenges, elixirs,
suspensi ons, syrups, wafers, powders, granules,
solutions and enul sions. 8. A nethod according to any
6. oh megthodraccording (haryepihclaines hdt Wb@[reimﬂaprrbgteg)f administration of the
adm nistration,.to a. human in need. thereof. 9. A nethod
compoffi kT a0 porRaf iscifiesh BT SE AR O o seace 1 s
selected fromthe group consisting of traumatic brain
injury, Al zheiner's disease, cerebral anyloid _ o
7. agneiped iggcordingrtedinyaply cleimnse brbalwhessin rtht sg@papnchis administered
(Mo} ' 0 . 0 i .
orally Y LRl U851, O Skl S e 08D DALl 8L 58 g ectain
capsuldd) tabletsptrbeits acachetd] RGedgesadlyxinf sedpahdidns] sPrupwh@netd) powders,
the di.sease is Al zheiner's disease. 11. A conpound of
granulgsy polfignsjandjemulsipns. or |y, or a salt, ester, or prodrug
t hereof, wherein the conpound of Fornula | is: O~
02g (CH2)nAm / R ON: wherein the conmpound of Formnul a
8. A nethod) avording 7 td 0868 f PIRINUS200,7 /WilG286 9 thel. methddn comprises

adminigtzrastio(nc%lc_)lza) hrlllmal\r{En? need thereof.

9. A method according to any of claims 1-8, wherein the disease is selected from the
group consisting of traumatic brain injury, Alzheimer’s disease, cerebral amyloid angiopathy,
hereditary cerebral hemorrhage with amyloidosis Dutch-type, or other forms of familial AD

and familial cerebral Alzheimer’s amyloid angiopathy.
10. A method according to any of claims 1-9, wherein the disease is Alzheimer’s disease.

11. A compound of Formula I, II, III or IV, or a salt, ester, or prodrug thereof, wherein

the compound of Formula I is:

\
0,5 (CHpn” A
/ —_
) R
P,

wherein the compound of Formula 1T is:
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/' R N wherein the conpound of Formula IIl is: 02 S
CH2)n ---Am O N and wherein the conpound of Fornula
woorge3eldl O /N 02S\ / (CH2)n R2 (BR wheP€i/ns1007/062959
Formulas I, Il, and Ill, nis 3, 4o0or 5 Ris
optionally substituted al kyl, e.g., nethyl, ethyl,
i sopropyl, butyl, isobutyl; optionally substituted
al kenyl ; optlonally substi t ut ed al kynyl ; optionally
substit ut ed Kyl ; optionally substi t ut ed
heteroalkyl Hstituted aryl; optionally
substi t ut ; \ I ~ofmany of the groups
listed fo?ﬁﬁirw\'bl- 1; An1?§ g resi due of an am ne,
su as an/optionally substituted al kyl am ne, or Am
MeO| ly selected fromthe groups Iisted in
71 WO 2007/ 103683 PCT/ US2007/ 062959

wherein the compound of Formula III is:

O,
S
AN ( CHo)n
\©\0/ TAm
N

and

wherein the compound of Formula IV is:

T1
0\ N\2
0,5 (CHy) R
//
“nd

wherein for Formulas I, I1, and 111,

nis 3,4 or5;

R is optionally substituted alkyl, e.g., methyl, ethyl, isopropyl, butyl, isobutyl;
optionally substituted alkenyl; optionally substituted alkynyl; optionally substituted
cycloalkyl; optionally substituted heteroalkyl; optionally substituted aryl; optionally
substituted heteroaryl; or acyl; or any of the groups listed for R in Table 1;

Am is aresidue of an amine, such as an optionally substituted alkyl amine, or Am is
optionally selected from the groups listed in Table 2 or 3;

and
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wherein for Formula IV, nis 1,2 or 3; Ris optionally
substituted al kyl, optionally substituted al kenyl or

wopiramaBl y substituted al kynyl, or in one enPpCOUS®NT 062959
a C1-10 alkyl, e. g. methyl, ethyl, propyl, butyl,
secbutyl, isopropyl, or isobutyl; RL is H,

wherehﬁr}gpp&qﬁmyi@d al kyl or substituted al kyl, such as Ci,
C3, C4, C5, C6, C7, (€8, C9, ClO unsubstituted or

slmb?s]t Rtauted al kyl, including straight chain, branched
l.kyl t . R2; ' .
5 OB iy DRE TR AR i e, s oy ol
substitGéd dBynyCAor i6one @nbddimert8a C1CRD) alfy Ol iRl byE Ci)réﬁarl butyl,

substituted al kyl, including straight chain, branche
secbutyk, isoprapshiok jobutyliher ei n the substituent is, e.g., a

bstit { a
S A T A R 5808 8 .o .
C8, Coulsto ﬁmhﬁbduﬁ@dde ro@Csylﬁlnﬁtute&Uﬁ:ll&ylf;lSmcl@ﬂm@p&tl‘aﬁgltl?eI l:lyaln branched or
substituted 5, 6, 7, 8, 9, 10, 11, 12, 13 or 14

cycloalkyhpeisdbe rr*’cinfif‘gass%taur ated or unsaturated heter ocycl e,
|t &ﬂkﬁﬁufb@@d | Ak gbéag&tg% PRYEIRAHE) 5, Tl 68988 6, 7, 3,

ound atcor vher ei'h for
C9, CHbummbmtht;edldr substithted ,alkl?l iiﬁclﬁﬁlng ctreight Elaimm rinechgd ovipycloalkyl,
ting of Table 1 Amis selected fromthe

Wherelg E%i}l SONERISE ) %fub?%\wreél orgingbstiiiigdeargmatip, groufher ei n

fia d:p‘ﬁBHMiﬁRl ¥nd RP tdg%th%r fc?rmoén §pt10%all%8\%sﬁtdtedlﬂeté’xlogﬂle such as
RLis a ,

an Optmn@Ujossubstmmted 50r6 s7uk8st9|, tl(;]t ) kyB3; or RP megntereéd ting s@@rated or

O unsubs uted or
unsatu A e roe R éﬁlﬁlvf The offh s B LRSS P R i 1
present is a substituted or unsubstituted aromatic
group. 13. A conpound according to claim1ll, wherein
12, fArcommennd acdording to slaim 11, wherein deil Bomuda Lf Hoen HI, R is selected

from tlﬁggéxgﬁb gf)ﬁs;}{l%lg rﬁfL?iaE%Per P,pa¥1d Anq Xelécted1 H"o tgg lé%(}ﬁp cons19thgn2)f Table
2 or Table 3;
and
wherein for Formula IV,
nis 1,2 or 3;
R is a C1-10 alkyl;
Rlisa Cl1, C2,C3, C4, C5, C6, C7, C8, C9, or C10 unsubstituted or substituted alkyl;
R%is a Cl, C2, C3, C4, C5, C6, C7, C8, C9, C10 unsubstituted or substituted alkyl,

wherein the substituent for R if present is a substituted or unsubstituted aromatic group.

13. A compound according to claim 11, wherein for Formula I, II, or III, R is selected
from H, methyl, ethyl, isopropyl, butyl, and isobutyl, and Am is an alkyl amine;

and

wherein for Formula IV, R is selected from the group consisting of methyl, ethyl, propyl,
butyl, secbutyl, isopropyl, or isobutyl; R'isaCl, C2, C3, 4, C5, C6, C7, C8, C9, or C10
unsubstituted alkyl; and R’isa Cl1, C2,C3,C4, C5, C6, C7, C8, C9, C10 unsubstituted alkyl.
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and wherein for Formula IV, Ris selected fromthe
group consisting of nethyl, ethyl, propyl, butyl,
W@ e@bno3sB3 i sopropyl, or isobutyl; Rl is a d,r@RpUsS1087/062959

4, G5, C6, C7, C8, C9, or ClO unsubstituted al kyl;

and R is ad, C, CG, 4, C, C6 C7, C8 €9, C10

u
4. BRSURAL N doind B WAAIRTIOQREIN 1 skt om e v
consisting ofvherei n t he conpound is selected fromthe group

consisting of 0 _02S 1-52C \ N/ and o 02S Y NH

1-76D 15. A pk pcelt i cal conpasktion conprising a
therapeutéc. ecfkye\ggiy t o ound
accordi ng ?o of cl ai M{lfﬁﬁ?kél 2G salt,

ar

prodrug t her eof maceutical ly

aclcept abl ier. 73
and 0, >L
0;S \/xNH
P 1-76D
“ N)
15. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to any of claims 11 through 14 or a salt, ester, or prodrug thereof, and a

pharmaceutically acceptable carrier.
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