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WEPROBWEGDIIEON AND METHODS OF USE THERECOF Cross Ref/Esm®nTer2959

to Related Applications [0001] This application clains

benefit of United States Provisional Application

COMPEURDSMND CEOWRINATIONS THERHOFHOR PNHAYAGNG BETA-AMYLOID

entire copgemCAIONANI MEEHODSDIPOSE BAEREOR N by
reference for all purposes. Field of the Invention

[ 0002] The present invention relates to conpounds and
conbi nat i ons t GerseRefdrarcettdnB clatadedappientiosf di seases

o0 P 3t P 0 o SE R 00, S St o
60/81982806%df Afly I63€00k ! WcNentirB&oRRARONUictA IR RbH8ERcLherein by

use of the conpounds for the treatnent and di agnosis
refercofe ir skasgmsassoci ated with cerebral accunul ation of

Al zhei ner' s anyl oi d. cription .of Related Art [0003]
Al zhei mer' s di sease @@—Oﬁﬁﬁhﬁ%@ﬁ%t conmon
[0002neuTiRdeaanar albvndidacdes @mpoaddnand abhibifetioRd thereof for the
approxi mately 1% of the popul ati on over the age of 65.
treatmghhphdisenspssasseciatbe aitliraseebodl acpumepdemelAlzheimpge amyloid, such as
neurofd brillary.tan osed of, abnormal ta
Atz Bl St RO FPTRRE T AR Gl ety of use
of th@lcb@ipatind3nfor nthoUkdatrabd R ARENGAS B t didasSy sds6¢iBted Wil cerebral
hyper phosphoryl ati on of m crotubul e-associ ated tau
accuﬂpﬁ@w@iq{/%léheamﬁ%mym«er of the pathogenic neuronal
pre-tangle stage in AD brain (Tan et al., "Mcrogli al
Activation Resulting from CD4OR/ CD40L I nteraction
after Beta-Anyl oi d Btscripliait oftRelitedairence (1999)

86; 2352-55) .. [ 0004] A si.gnificant pathol ogi cal . .
10003f oo fhgnss SA 5428 4 Br ﬁ%uﬂlaaﬁqgs@namdmm@e&%alve disorder of
aging CHTRAR: SERbLiMARIAAUES I fe %ﬁﬁ&lﬁﬁ@& 098 Wt fel 685 C_Characteristic

areas of the brain. t hough” t hese plaques  contain '
featurpulof ithd dispasotietlnds netmeilibridoyenges comppssded gmomel fay protein,

. 3 loid protein, a 39-43. an no id proteolytic
paired bt ATPRRL Pl B g Hiiirig o ARy RE. Bt Systoms
The @P@@oﬁéé})ﬁbw_lﬁfdﬁt&‘ ik A¥EB) le-a8s dcTaAddS R TRHRNLIs a known marker of the

gl ycoprotein. Additionally, C-termnal fragnents (CTF)
pathoggnic Approgale prhqtRalet stage danfyPatein nilieanduplonaMigroglipl Afctivation

.00 . id i iV AL e
ResulgiifHBln ¢PARRC I Infori ot HRIM AN Eug Spgndgion.” Ssispe 1999
286:2381-d5)xt racel | ul ar amino termnal domain and an

approxi mately 55 am no_aci dg)é%t oplasmc tail.

10004} 54 evigificraiapathlpgictefcamee dndDots amrivsdYRgangg of diffuse and
compit? g@t{igﬁgéciuegkﬁ szsBaEﬂi%?wﬁR'hw\}ﬁ ?rg&@ﬁ’%g lbgaéfr‘.' gﬁ'ﬁliu%hn%ese plaques

pOSSi soforns, three o 5, 75
contain/A@ultiple proteins, their cores are composed 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

-



amno acid isofornms) predomnate in the brain. APP
under goes proteolytic processing via -1 WO
WQO®8HODED70 PCT/ US2007/ 072959 three enzymat i BCT/US2007/072959
activities, ternmed a-, (3-and y-secretase.
Al pha-secretase cleaves APP at amno acid 17 of the

three éﬁzﬁﬁ%ﬂc%c@wﬂﬁﬂate@me& WJSPI a8l %aé‘écf@asta healpahgecrs@bdiRlcBves APP at
am no-term nal ra nmen for secretion. Because

amincgagidckephde Btagaled dqmm,nthuh éelewrargheola@ged gtabla, amino-terminal
fragmtﬁllq‘r{ z'rAﬁﬂgf?oxreﬁ%greB&%Cléje%%% (0?-5 aea%l/s%l qgav% é;Vl{héne Ql}ee a0 é/l?lg domain,
this c@fvageeptdaﬁldasn[%%}tlefdnfdmﬂﬁn@ﬁ (@H@HM[\QI}Q APPR daf be cleaved by P-
generate the sol uble am ng- term nal fragnent (3-APP.
secretiighKe defiit the| wrpagerpinug 196 A-#pylaidkeppd;teyeenerate the soluble amino-
n
termlr?a"rlll ?{a’tg e[ﬂ;eA'ngt ?ég#g%ﬁ@hpﬁl?%?égg{: télg){lllt}[ c%ﬁ&lﬁﬁ&ﬁ?c\?\xay %Dﬁisitntaﬁdomam
of APd:’olvm’pmecr&esm@sdtsdfﬁ tamgameram]mdof( D Aipid ptbp?lhdésA(tBe’l W@ masn dommon

beingGGEEUB R HE SR L A 3 ‘f?o%ranar?a(qz Gingloi FRBT435 ap1-40

cornpi%& AR PARE thceos%gf'e?e?i - Q&%}g@c{ Qﬁjd fsﬁﬁ@“pr&i%ﬁff@i @%géc%%lrecovered from
fluid (Seubert et al ture, 359:325-7, 19 I'n

cerebopinalauid (Segertt diauh., M%ref359§éér’étlé>&21 Shangntmsti l¢ss than 10% of

A(31-42.. Despi.te the rel.ati auc of , A(31-42 . .
socreti) BADGY ARe A 9pbS ety BB S Pidptqgn AB1-42 i
the predorRinafiupsciadfbung itipRGeEt £ ik ﬂbﬁdsﬁbdl Ymtlaﬂ@r Badspse tbAats ability

its ability to forminsoluble oi d aggregates nore
to formaipsaluiie @m&plsi\@gg_rﬁg@eq marer@ptdlsethaalABI -#) Penetrict alr,\Biochemistry,
32:46 _-gﬁg? Tﬁleg%gth:%l)ohge;ﬁge}eclgﬁl 2 EIO !og @ggﬁ%ﬂg dbﬁlI Ha b%l{l s believed to be

duc t6l a&b@aﬁdclemﬂcreaaﬂes ahylBrdafphothd bragintd hige Pephiery @rt RRcessive
peri phery or excessive.  production of B-any]oid.

produ%qr} olul-aBY iR c¥ariQyg aKlies WRaBESEXFESHYCORIQaGtign abtB-amyloid is duc

to eltlgr @g%rlljg rgsrs('gogle&;fgiffr’]P bP ?l?é'&%’%ﬁfocgs\éﬁ{%e(g%ﬁ%r Qﬁht%forﬁﬁ thé){r secretases

or APReecspehgbledor BamARid fespoosi bl e for B-anyl oid

ormtign.. [ 0Q06] oi d peptides .are
10006} érz\wﬁolfioéeatl 5 ot B Gl & Cflﬂealﬁafehlaab% pgggbiology of
AD, a@fall tﬁ@mu@a%oﬁk bsdbbiatcul gt {h‘%rﬁmﬁﬁﬁ @b ADWCE Nt fnMBtered processing
lial formof ADresult in altered processing of
of thesdwmdpfefwmd%%l’ f IndpedaREposite dEimdo lubleparsigescgafed, fibrils of B-amyloid

i.nsol ubl e, or re
in they S e R e L b o LG AP Al of the
genetidlgredigiodBioffor Ak subpaaridbes ha®bednhig F&‘@é’&ieﬂlhtcAD pathogenesis is due
predi sposition of the subject. It also has been

to the igyigeosi @properies %@'E@Wh%@e @%@gotpglcmy] of Bragsleid was first established
n pn@]?w’ gélp)éul g@s(rj %V\glgtt fdg ?Ifalen(ssgagg hurﬂfhe c&}’%gﬂuﬂxé CL[F% work of

Mattsé Iet ol €5 Nefu@cmcf OURRT6-BEAI 1r9®2)ahdhcaak@qhatrﬁ hmgrmm Qﬁ|the presence of
cultures. The work of Mattson et al. Q Neurosc
the exortatpry rpgeptranggiicr | glupmaice Sapteatan Inawgies; HathPlﬁgtCH]e increase in

1ntra09FLﬁ§Ie @a’qgluﬁf whibe 1?%11&@&10 be e\}é&g %ﬁ?scgn tht &%l throu gh its greatly

ut anat e, causes an | mme ate ogi cal Incre
inmewwdsmmmdamekhgﬂaDUmabslun1 which is believed to be

[00071e K ?f{f%%ég‘ﬁte%@ hﬁ a'lggl({}fi:gqrg 1l1Jc 1|gnI a%nsd Era%%tlmﬁ dépggl{lgl? Steflere exists

robust activation of inflammatory pathways in AD brain, including production of pro-
inflammatory cytokines and acute-phase reactants in and around B-amyloid deposits (McGeer

et al., J. Leukocyte Biol., 65:409-15, 1999). Activation of the brain’s resident innate immune



[0007] Concomtant wth (3-anyloid production and
(3-anyloid deposition, there exists robust activation
w@Roosbédozaommat ory pat hways in AD brain, includiPgI/us2007/072959
production of pro- inflammtory cytoki nes and
acut e- phase reactants in and around (3-anyloid
cells, %ﬂﬁﬁkdg‘hag Ma t tbe Akimatoly irh@WAGY tifts BifRnmatory cascade. It has
409-15, 1999). Activation of the brain's resident
been dﬁmavsératqﬁwﬂw@ regrtiyg REoRliB 0poRIccPon-U8200mt@y 2g80kines, such as
1nﬂamcn%t01|%fv é)égt% r:snt %1[1(9 gécu?el' éJh%st r(;r:g%c%(}{atss,t g‘é&e a:sntah)%t %chhymotrypsm

transfoi@mag Siéathetclon Bt apelgwprotéin andgbmplcpiead Geeors, all of which have
pro-infl amTat ory cytokines, such as _inflammtao
been ﬁh%%. s bangcalizad efop Rew191d aplagiss ands fp hpiggnosg ;ﬁh%mylmd plaque

condlens%PBh chy %ttﬁr)ﬁ@@ Q}I}léss{)ﬁ s oy, M B0 St OM . 51414?? 9(?0 l%hanthhICh at

apol 'poproteln conpl eirent factors
high leadle prdoeetn hmaegdmerdien! cEgtemeibgdianl (s8daasyilavt dhpivaghispatients

. and to rormte idp condensation?
using ggpgfespi %lrﬁn(lmpﬂé%ﬁr%y A’ NG M Rsupbe %154%203) reduced risk
for ABQR ers @4l Wlugdbidit Ag §gf‘7 bAVE! 1599')' %H@b@st-rnortern evaluation of AD
neur 6degenér at i on. Ep| em ol ogi cal "'studi es have shown

patientshathophavicemtdsrgansi NgANQntreatmenti izl demonstiaretl] thatraislo rryductlon is

assom’g\%ldgﬁgé '\cﬁ né@eg hnau\ﬁletﬁé% Pglélcha%edAa}l?{ﬁ %_a? %g%%l? d z{el:l_%tg%l) I%eurology

50:986:190, POFH) - MARIFtheNwa | TUAAPPEW @licAR mPael BHdE fINRIABMRr’s disease,
under gone NSAID treatnent has demonstrated that risk

are gpven it NS Ds (Ibarreéami).athese \mltrhalwwhpw Huefiony b ramydeid deposits,

astrocgﬁ)fsbsgﬁ(gg)’rs@fg@g%leh Q@g \%uﬁ _iieajﬂﬁgd '}Eldfoghglgé/ctlvatlon (Lim et

al.,J.D%dﬁiscﬁD(DSN%MiMBO).S di sease are given an NSAID
i buprofen), these aninmals .show reduction in

[00085 3-Ahipesing tirapptfer ADZs {ipdtegt Hersverathareys sespHidsugs approved
by thd PUA! th Q&BFOQ'% 3 lsf'%{lﬁg %b%nﬁ%{@%ﬁﬁh@@%%%?fgg%siéll\/ledlcatlons Fact

activati Neur osc
Sheet2QR0) ZOQQOUEH [Mparlmemenf Heﬁltleahd&ﬁﬂmaimﬂev&zﬁbels)s th¢lmiling dAricept®

(donep Al HclohS [ flimincl e FEymint B0 s BRRABY Rk htadslf - Gidhine) and

Narne@ﬂa? @ﬁéﬁetﬁ@ﬂin@ﬁt 'Tﬁ@ %ffgéiﬁ: LithSheS} drugd eheROH) usle' 1§' small (Tariot et

part nent of and Human Services), including

al. A&i&dé@@‘t)r?m @él%ﬂébeif‘[reta)mem&broﬂ@ rymyiniaargelygmimseylinical need.

oo by BRARSINLAS) BOMGH A, 2 n = 1

dlscloﬁésr b efbthyd | for lﬂé(ﬁlci Bﬂﬁlahly(laidrde@bsﬁbn WBlng nil¥ipine, as wells as
ZOOQ 291: 317- Treatnents for AD renmain a

methqdg raf 1z§gn9pmgtcegqbrqi|a@mlolﬁ@gqgnc dpeoeopsing gilvedipwgt Nimodipine has

1
been §t iﬁcﬁg{i ﬁ;’} th% ﬂg%@ggﬁ@@%&%@?ﬁ ﬁl#%re lé?é% L %Ieuéﬁ)ggan_sﬁll.:w %9'%2 46: 439-
453; aahelFosdttei coal. Uahdry (IN98Y a8ll: ABAR.1385). wel | s as et hods of
di a/\grnosn ng. cerebral . amyl oi dogeni c g(lgseases usi n

[0010}; | yagmestaron &f ryUCIthE FaQumpenry S4B Suovsy thepigentification of
agon1§tr§rﬁ519§ﬁ§ e Rs & éaefa”[écf Eaﬁcﬁ]& &annely thdN&HERhte CCE has been
sm (1995) 46: 43 3; Forette et a Lancet
suggefttdI8)a Bb&mehBHor- ABSMJanzi 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.



[ 0010] Augnentation of capacitative calciumentry
(CCE) through the identification of agonist of plasm
WOreewBoae0 st or e- oper at ed cal ci um channel s t hat PGEUB2DE072959
CCE, has been suggested as a treatnent for AD (Tanz
et al. Neuron (2000) 27: 561-572). U.S. Patent
[001 lﬁp PTG tbRMuBY R b At thladend 39& S8 thoredhUsday the inexorable

02) discloses a nethod for t reat ment of a
progreseign olle e r dagenesatiiin edeh sm&hhalémaxﬂs phvdPy iwhgrein the treatment

a5 RPN B °Gl H00aPosklyi® B BIBh optsisaob-amoid

neurofoR@lty] (iHekidéngC ardinbithiets hyperpRosphogedioho of des,i fricroglial-activated
conpounds that can treat the i nexorabl e progression
inflanggpationg il fesgreheroxer epressioarliAP avhish issser oA Daptients.
wherein the treatnent addresses (3-anyloid production
and the concom tant (3-anyloid deposition, (3-anyloid
neurotoxi city (includi ngUANRMI hyper phosphoryl ati on
of tau), mcroglial-activated inflanmation, and
al tered or over expression of APP which is seen in AD
[0012!3 at C@rﬁ?cﬁmé%ﬁp\%blﬁlgt@&%] tlfé&!moé%@ dﬁro%fdgd CtﬁE'tb bzﬁ?tb'eoﬁ‘s%d for the
hereof are provided that can be used for
reductigrd ol Biaorylad. (Thawynmouind deblomtrqm waul be owtrd maa n@ﬁmdcﬁefrtreatlng a
. bhe used in.a net of t dlsease iated ...
diseastpiegi i By SRR s RO T PSR AR A LS ficted
with the!lBBESe afuth b MeM thavhttRod BEmpHisiR@sEmintuGh gaﬁthé‘l@f)edtféﬁlly effective

nmet hod conpri sing adn1n|ster|;3 a therapeutica
amougtf acqompeund abenmbipgtion theyrplodisdosse hetsimbi Prgfardy th%}oémound or

COl’nbﬁli nst% oja‘tfal %%e 1% gagghglbﬁis%lggltc opﬁ%sn O{Srg gﬁgg?e%q;%l a{:curm%latlon of

Alzheﬁrﬁ@f £ engisial aﬁ@ cmmgal &ri otungfle, Adabeip@hySi@Pyddicton,aplmyloid
may, for exanple, reduce ( anyI0|d productlon

depos(t@naﬁﬂml(dd ndeq@mlctlty(ﬂnd/qrgmgmghgwd imaumelsexi dumgns afflicted with
h dand/or mcrogliosis in animals and humans afflicted
CUW*®h the disease. [0013] It has been found that
[0013¢ €I Tk AhNb&ATBMNESt ERRIDEBITURES tMEDY cfd@ildelyNised in combination to
conbi nation to obtain beneficial results. Conpounds
obtainy Hegneieial besulsed Gemporpdnahitorrapnbpudeed in combination include
dihyd Oé)y}(lgmgp ! Ipdolun crﬁ3 %g %Hossesiil gc']o?eﬁ flerg %ﬁb ?1}] a%(.liet%st%d?dmlmster the

comb@figo o 66mp¢nhﬁ1s cmmmanmmap eepsrovidee todeti@e i arphafméacecutical
pharmaceuti cal, conposition, or nmay be in separate
COMPHHR el DN é@un PERATIF ARERRSCULGH fe@wlﬁ@nadm Fat be @dministered

togetHeP glegelaﬁ@ntgﬁ ?[Ql{naénli%dll'b&l V\%% A Hm%‘?&%dﬂﬁﬂ% dre Jsg\@whlch can

nore co oun S are use can act to lowe
aato@3N@ﬂ¥&ﬂﬂdunm0&umbnGﬁn@gﬂﬂﬂ@hst|CalIy [ 0014] Exanples

f conpounds that can be used in.conbjnation |n
[0014F T o Franp ek cpR S uped i FORBAGM Al Ceffl e of the
combRRRIY 1R bP¥SrhPouhal ACanH B shown below in Table 1a:



4 WO 2008/ 006070 PCT/ US2007/072959 Table |a:
Conbi nati on Conpound A Conpound B 1 SR33805

waoRdosaciopt ne 2 SR33805 ani odi pi ne 3 nil vadi pPEEUS2007/072959
am odi pine 4 HTS 01512 SR33085 5 HTS01512 ni |l vadi pi ne
6 HTS01512 am odi pi ne [0015] Thus, SR 33805,
ni | vadi pi ne, HTS 0151%api@nd: am odi pi ne, can each be
used in conbination with any other of the conpounds
listed in Craiieatioa |drompouad ot| Keampoanpdund  descri bed
herein. [[0016] In another enbadi nent, coppounds that
can be usdd in conbiSRiI38A i nqlmildedipmg one of the

conbi nat irgpas—t-—6—-ofcoppagnrdsA—agre—B—shown bel ow in
Table | b:| 2Tabl e | b:| ThibPRat i cﬁ”gﬁ‘;{iﬁ’élﬁnd A Conpound B
1 nilvadijg ne RICO340R aqpidd T VadhiQdipgen! T rendi pine 3
am odi pi ne_RIC03403 4 anm odipine nitrendi pine 5
RJC03404 |KMTS01512 |GHRIQO3UD3 |SRI380B5 ¥ RIC03403

ni t r endi pire—8—HFS03RI2 Hi-trandipi-nre—9 SR338085
ni t rendi |ci§ne [ 0017] ﬁ%@l’ﬁ o] FABALBIG i t r endi pi ne
can each [e used TN gpg@pisat i appbdiRidny| of the

conmpounds_listed i [able |a ar I b or other conpound
descri bed herein. [0018] The conpounds and

onmhi nat,ji.o t hereof. al s sed in.a nethod r }
0015 ¢ e SR R R g SRS koS A Gl e shgh Fe used in
combinhfn Kith(Bry2drHé0bthBcBEHPELhRNistéBiAMy101d Hemos dth&Neompound

(3-anyl oid neurotoxicity (including abnornal
descrihgpberpiosphor yl ati on of tau) or microgliosis, in 5

[0016] In another embodiment, compounds that can be used in combination include any

one of the combinations 1-6 of compounds A and B shown below in Table 1b:

Table 1b:

Combination | Compound A | Compound B

—_—

nilvadipine RJC03403

nilvadipine nitrendipine

amlodipine RJC03403

amlodipine nitrendipine
RJC03404 HTS01512
RJC03403 SR338085
RJC03403 nitrendipine
HTSO01512 nitrendipine
SR338085 nitrendipine

O oo | O V| B W[

[0017] Thus, RJC03403 and nitrendipine can each be used in combination with any of the
compounds listed in Table 1a or 1b or other compound described herein.

[0018] The compounds and combinations thereof also can be used in a method for treating
head injury, and optionally reducing the risk of B-amyloid production, f-amyloid deposition,

B-amyloid neurotoxicity (including abnormal hyperphosphorylation of tau) or microgliosis, in



WD 2008/ 006070 PCT/ US2007/ 072959 animals or humans
suffering fromtraumatic brain injury, the nethod
W@opid®@ring administering to the ani mal or huP&rUS2007/072959
i medi ately after the head injury a therapeutically
effective anount a conpound di scl osed herein or
anima3P NG MaklaR $UFRKBST frofN drdun@icOPtdiRNaljlry, BENhickHddNGomprising
treatnment for a prescribed period of glne t hereafter.
admirigering toTHe avmpbondsmarn dm@mdrmteimaﬁ@ﬁéhet hradeiofurs|as therapautically
08l
effectglgsaglzoﬁ%% 2 Gpo%lpt%ﬁ}u[g gr 8{)0% hgﬂg%%%u 8n1 Z]T %ﬁe‘gﬁ and then optionally

continfiifiy datineritfoa pscriad pelodof @it ﬁ&kea&ﬂrer. human, or
determining if the animal. or human is at r|sk for

[0019¢e Eheo spmpgounds r aik spmbpiations ereh so Apn ks rigd & a method for
dlagnrre %Qisgaseg Qfso?ﬁ{(egqgltﬁ: afs hOGmul oY zgizflélfn%t (T)r/nylmd, such as

asurenent o concentration 1 n a
AD, ifilauiadirsal ain Immapl %Memmgnf thMm[maerdm@an st nek for developing
rebral of the or .human;

cerebigh AcRyRYIBHOT, naflt éﬁ%'hﬁ‘ign%{ ﬁgl?yl%? the RiEag aplalaﬂags. ddkjing, a first

meas&éﬁl@ﬁ:ttdf\Bearﬁ’)ﬂ'QMrHonQéntﬁtlﬁlQ RPOUNE, Blid SREPANRLIRN) s&lﬂ?nr Q@ble blood,
di scl osed erein; taki ng a sécond neasur enent of

urine OB cemiabspinddhoe KEBEY obﬁlefanamlmratsnmn gémimgterwigptoethe animal or
bl ogd, ur.in F of e. ani na human. at. a | at .

ruma i Reng ) eyt aorhCotT PP NRL o BE BB Hof i disclosed

hereid; tdkShg HeaUA @MTRBIrc@BAk JfTRaBPRANELNTERAEHOR TRIM: plaAmEN@nN@s, whole
in the concentration of (3-anyloid or fragnent

blood; hareer CSH ¢l the maimal ey Unwmantis| aelatsir diwes; angjcalsulatingge difference
betweteg ?hesﬁl%f) Hl%?sdirgtﬁérﬂ %g‘%lpe se%gﬁ'ip %{eg&rérge&theA fcfl{ %te n the concentration

I NCrease I n concen

of B- al[r[}dd)lda)ﬁ‘ émgmeni thlreof irdig@hQpemng, Whote Ploss, ine cdl(ﬁh@ﬁﬂhs second
of a di sease associated with cerebral accunul ati on of
measusPTRRSj FREPPACHAY ItBE dITPin MERRIrGRAPTHR UG 2 dfalfCr R pIcopcentration,

1nd1ca\ée§ ngibﬁgly o?fde : {)‘1@9% _ds r@ ﬁﬁigocﬁg olgﬁgc?eagdﬁ@d@e bd@sdé?a%ii hlgth cerecbral

I nation erein for
accuntul@atneg | zlemdeds agplosd s tbé adhméaslesnassoci at ed VVI th

erebr al cunmul ati o hei. mer | oi. d.
10020f ' o, 6 SREOUIA Qi P BRI B, DS G s combitatbn in the

methdds ¥R sl ARG einYoBi tRialReRand Aid gﬁ@@@bp&@@asé@asb@&'ﬁedl With cerebral
conbi nation with a second di hydropyridine. [O

accunaphgtonent Adrlodcreamyloidhe conpounds used in corrbl natl on

[0021ﬁa ibﬁnéc’ iel eli(): dﬁrfétr ga}T @?&fﬂ&;&itugefe, gugf g%'lnnrggv?g éne nlrnodlplne or
nitren@RHFRAHRGed @tonibeRieh Rath & cahKkdhoddpgadpound, a
cal nodul i n- medi at ed enzyme activation inhibitor,

[0022] nHingAnpdhier gmbrdimese the compeyndsfusethisn grinahivation. @@rhev@kﬁcted from
any o%ﬁ%&{)&ﬂﬁfs%s fopgﬁgre{neﬁl%ﬁ{ m or%rbrlﬂforg Br: 2AGhl dd’a%&le%@mpound an

| ter pene  or er pene conpoun
isoquigulinazidaldié wapoatdda @lmsks@tntdipenaziaet anieaticr isibitor, an

inhibii&? %Mé agfgvet:ygéf;té% pg@??%ﬂ%ﬂ?,&é %gqei*&ﬁ ggc(%gr'y(q’eﬁbﬁ*)ergg?ptor an NF-kB
actlvaﬁﬁﬁ Uy 1b1t914’ Qr d]I 0p&nc Br L ggutfdj ;(gﬁlgazﬁﬁﬁé Sompound, a

or exanpl e over expr ess
sesquiterpene lactone, or an inhibitor of IKK-2.

[0023] In one embodiment, the compounds decreases CCE, for example, by at least about
10% or more in the medium of cultured cells that for example overexpress APP or a fragment
thereof, and/or optionally reduces 8 amyloid production, for example, by at least about 20%

or more, in cells that overexpress APP or a fragment thereof.



thereof, and/or optionally reduces B anyloid

production, for exanple, by at |east about 20% or
WOorere/004om cel | s that overexpress APP or a fragP@nus2007/072959

t hereof. 6 WD 2008/ 006070 PCT/ US2007/072959 [0024] In

one enbodi nent, conpounds and conbi nati ons ther eof

[00241'hi BMorkadinRRIiMERd cd@pourtdd &nl r@albiRAbn AN r&dif IENEAS tsn BE used for
di seases associ ated with cerebral accunul ati on of

the treagtraendjang diagnosisyf disehspassp@atedrvoili avrabra ageuseylatsegof Alzheimer’s
herein incl ' e iQp: 5] .- SKF96365
arnylo(l (T {n[ et %11% ?@M% Zl Esrfdeq% ﬁi%)% § %ﬁ%ﬁ]ﬁ%@?é&%&%ﬁ g%?r%?ﬁ%x yphenet h
y[00251 H- SKF at356 | &-[ btal Dehhetod @pheng Dpidpd 0y |e4-methoxyphenethyl]-
clotrimazole; [0026] SR 33805 )
farelisdyaqleridehyacongzpls. platrfmazolgst hy| - 3- (1- et hyl

( 3Hany

e ) - .

TIgURE] - SR 33803 (3 d-dimethaxy Nometyl N3[4T methyl: 3o methlothy -
néHexaloh2eyl]su[fo0d Hhehapdpanyldesnzejdddhasdmine ok alat):i ne;

824571 .
E%ﬁﬁgis($9@ﬁm%kbpheny|)nethy|]-3-[2-(2,4-di-ch|oro-(3-

(}’00%] di ghhipRenzyl - oxy) phenet hyl )] -i mi dazol i um
chl oride); [0030] am odi pine; [0031] nitrendi pine;

[ 0OE9] h@RBtS’zg@[gi&pme%@quﬁgtg@hmﬁiﬁ%%‘idi-cmn&@iQﬁ-
tyrphostin ; . ie
4¥ltcﬁroéﬁ?63?%lbwme}1?é¥aﬁﬂ?%@ﬁw ((1h,q9fr-“§ﬁ)¥ydr opyri di ne-
3 (60301 cadiedipiRt €) ; [ 0035] CD 04170 (di et hyl
4aéé;L3,5-di‘tfifluoronethyl)phenyl]-2-fury|}-2,6-
dil A3 hy | nitrendlipingry dr o- pyri di ne- 3, 5- di car boxyl at e) ;
E%@%?llo g%gﬁgé%gﬂ%ﬂg?g%@gﬁﬁgﬁ§%?b-2,3-pyridinedione);
E?B?Sﬁ@%%R%ﬁH | -4-yl)-2 6- ph |-1,2-d
- - di phenyl - . razol - 4- - 2-0X0- 6- pheny|. - -d. .
i BTBJATE (iR S oioeh b oGt m TS L4ty cropy ridine.
-0X:0: 0= | -4-(2-thi [)-1, 2-di hydr o- 3-
ééf?ﬁ?ﬁggggﬁgﬁitrife); iggégﬁ JFD oiz%gr?diethyl

A10085br oEDPHETY {dietRy 645 -5 (e Alyotomiithy Bplommy ] Burgh -2,6-
3,.5-djc oxyl.ate); .[00Q40]. JFD Q3266 (di et hyl
S a el AR AR b G oURIPTEEAL i hydr opyr i di ne-
3{603@\ caP9XY b B @:cyclohexyl-5-phenyl-1,6-dihydro-2,3-pyridinedione);
[0037] HTS 07578 (4-(1,3-diphenyl-1H-pyrazol-4-yl)-2-oxo0-6-phenyl-1,2-dihydro-

3-pyridinecarbonitrile);

[0038] HTS 10306 (2-ox0-6-phenyl-4-(2-thienyl)-1,2-dihydro-3-
pyridinecarbonitrile);

[0039] JFD 01209 (dicthyl 4-(4-bromophenyl)-2,6-dimethyl-1,4-dihydropyridine-
3,5-dicarboxylate);

[0040] JFD 03266 (dicthyl 2,6-dimethyl-4-(4-nitrophenyl)-1,4-dihydropyridine-
3,5-dicarboxylate;

[0041] JFD 03274 (diethyl 4-(3-chlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-
3,5-dicarboxylate);

[0042] JFD 03282 (dicthyl 2,6-dimethyl-4-(4-methylphenyl)-1,4-dihydropyridine-
3,5-dicarboxylate):;



[0041] JFD 03274 (di ethyl

4- (3-chl orophenyl ) -2, 6-di met hyl - 1, 4-di hydr opyri di ne-
wW@2®8Mb@ar boxyl ate); [0042] JFD 03282 (di et hyl PCT/US2007/072959

2,6-dinethyl-4-(4-nethy|phenyl)-1,4-dihydropyridine-

3, 5-di carboxylate):; 7 WO 2008/ 006070

PEI043P200:0) 0329%9-(3 KAdbrodiédyP32.82imethyl-1,4-dihydropyridine-3,5-

( (3§4 dlchlorgpée%yl) Zog dyggthyl 1, Z dlhy rob@¢|d|

ndicatbgnitglecar boni tril e; [0044] JFD 03293 (di net hyl

00t PG RRRASIN a2 Dr MR d hedimetiylod b
(dﬂ@ﬂhxbnén&3iﬁdﬁm&bkpﬁa@henyl) 2, 6-di met hyl - 1, 4-

dlh(ét5 r|d|ne- I car boxyl ate) ; 50046] JFD 03305
D 03294 (dlethyl 4 (3.4- dlchlorophenyl) 6-dimethyl-1,4-

g9&§H?§%ﬂgﬂghﬁﬁﬁ‘%ﬂ%fg%%%?Ethyl 1, 4- dlhydropyrldlne-

oxylate) JFD 03311 (di et hyl
2{«114«51 neIFlﬁyO334}5((d}eﬂ1yﬂ A ePlobhybphetyd-2cti-tipabtiopyird-dihgdropyridine-
ate): [0048] JFD 03318 (di et hyl
Gﬁlf? 3ﬁﬁ% Enyl ) -2, 6-di net hyl - 1, 4- di hydr opyri di ne-
1@4@] CafF@W}’j 13%(8kthyl Q%éltﬁ}neﬁ@l QQé%rophenyI% 1,4- dlhydropyrldlne-
hl'or ophenoxy) phenyl’] - 4- phenyl di hydr opyri di n
- 325 @@arboksaai):)du one): [0050] RIC 03403 (di et hyl

ol R PHBRIRIL B st of fpiardpridine.

23@(gbagbgmgwﬂ {5 [2-(trifluoronethyl)phenyl]-2-furyl}
dr o- rldlnedlcarboxylateL HOOSZ] RIC
O:BQ!MQ] ( dﬁ’%@ﬂ%S (1 [4 84/1 chlorophenoxy)phenyl]-4-phenyldihydropyridine-

r nmet hoxyphenyl ) -2, 6-di et hyl - 1, 4-
d?%%gg k@dg‘)%?frldlnedlcarboxylate) [ 0053] RJIC 03423
( f[ﬁi(IE] hyRJC 03403 (diethyl 4-(2,4-dichlorophenyl)-2,6-dimethyl-1,4-dihydro-3,5-
dlchlorophenyl)-z 6-di net hyl -1, 4- dlhydro 3, 5-
pwﬁléjliﬂﬁf@a%fé%%@sz | ate); [0054] SEW 02070 (d| met hy!|

4{6(?51L2| Igjltebfkg)%y@%'ilgg BY. an%fﬁyg '48{5\![:21%1%%ud+6 gf)pﬁenyl] 2-furyl}

di net yii di ne- oxy
[ Om%hydeXS Hpgddin¢dcabbytlate);

%I@):S%h gg[%ﬂ%b%,ﬁgt((gieﬂllytl Elp(B-hc%Po}{rl 4-r:1|'1’eth0>93|1prlllenyls) Byg (Iilldl{et yl-1,4-
dihydro-3,5-pyridinedicarboxylate);
[0053] RIJC 03423 (dimethyl 4-(2,4-dichlorophenyl)-2,6-dimethyl-1,4-dihydro-3,5-

pyridinedicarboxylate);

[0054] SEW 02070 (dimethyl 4-{5-[2-(methoxycarbonyl)-3-thienyl]-2-furyl}-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate);

[0055] XBX 00343 (diethyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-
3,5-dicarboxylate);

[0056] R-niguldipine,

[0057] (S)-(+)-niguldipine,

[0058] artemisinin;

[0059] celastrol;

[0060] 6-amino-4-(4-phenoxyphenylethylamino)quinazoline;

[0061] isohelenin;

[0062] kamebakaurin;



[0056] R-niguldipine, [0057] (S)-(+)-niguldipine,
[0058] artem sinin; [0059] celastrol; [0060]
WG 2081000701 - ( 4- phenoxyphenyl et hyl am no) qui nazol PEEDS2007/072959
[ 0061] isohel enin; [0062] kamebakaurin; 8 WO
2008/ 006070 PCT/ US2007/ 072959 [0063] parthenolide;

aneoeB3P 064tk thbidid; 4thi bi tor 1V, [0065] or salts,

esters, E{odru gs, stereoi somers, or derivatives
t HO6dbf . 1$@de@pnwﬂﬂbne enbodi ment, the conpound is

Oﬂﬁuﬁllo é&%? g% ﬁ&%ﬂ%&ngﬁng Ooqﬁkﬁggﬁ 9%% %bne):
O N [ 0068] BTB 14328 (dlethyl

(4 chl or ophen -2, 6- dlnethyl 4- di hydr opyri di ne- 3,
[0066F . "18i a5 1cBHR "aané)t ¢ EMPEYEHOTE @@hﬁ:@lbwui%@mp@ﬂé

0 17 t
(0067} 235 ‘??20@( R SHhen AP PV 5. o e
thyl -1, 4- di hydro-pyridi ne-3, car boxyl ate): F3C\
CF3 O COOC2H5 C2H508 \ OFB H3C [ 0070] JFD
03292
(4-(3, 4- dlchlorophenylg

ne-3,5- dicarbonitrile:

[0068] BTB 14328 (diethyl 4-(4-chlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate):

di met hyl - 1, 4- di hydr opyri di

Cl

C,H500C COOC;Hs

[0069] CD 04170 (diethyl 4-{5-[3,5-di(trifluoromethyl)phenyl]-2-furyl}-2,6-dimethyl-1,4-
dihydro-pyridine-3,5-dicarboxylate):
F3C

[0070] JFD 03292 (4-(3,4-dichlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarbonitrile:



9 WO 2008/ 006070 PCT/US2007/072959 CI C NC CN H3C
N CH3 H or [0071] PD 00463

W@ 20084004040 chl or ophenoxy) phenyl | - 4- phenyl di hydr BEH/DS200TI€72959
-2,6(1H,3H) - dione): 00 NC O[0072] In another
enbodi nent, the conpound is one of the foll ow ng
conpounds: [0073] Diethylcl
4- (2- bronophenyl )-1, 4-di h
-di carboxylate: H N Et
Di et hyl
4-(2-fl uorophenyl)-1, 4- d|h dr - 2, 6-di net hyl pyri di ne- 3,
5-di carboxyl ate: H NC€ Et F 2-27 10 WO
2008/ 006070 PCT/ US2007/ 0129 [0075] Di-tert-butyl
4- (2-fluorophenyl) -1, @i hijdr &2, 6 di net hyl pyri di ne- 3,
5- dicarboxylate: H N O >

[0071] PD 00463 (1-[4-(4-chlorophenoxy)phenyl]-4-phenyldihydropyridine-2,6(1H,3H)-

LOTQ,

r o2, 6- di net hyl pyridi ne-3,5
Et Br 2-23 [0074]

dione):

[0072] In another embodiment, the compound is one of the following compounds:
[0073] Diethyl 4-(2-bromophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate:

H
N

||
EtO,C CO,Et
Br

2-23

[0074]  Diethyl 4-(2-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate:

H
N
|
EtO,C CO,Et
F
2-27

10



OO F 2-28 [0076] Diethyl
1, 4-di hydr o- 2, 6-di net hyl - 4- (2-ni trophenyl ) pyri di ne-3,5
WO diogaedooxyl ate: H N Et02C COREt NO2 2-29 PODVSI007/072959

D -tert-butyl

4- (2- bronophenyl ) - 1, 4-di hydr o- 2, 6- di net hyl pyri di ne-3,5
[00755| dItDP@t[rtbégﬁ%’ﬂ @czeﬂudﬂopﬁ%nyglﬂ @il@drd?& 6-Bm3thylfIPidfle-3,5-

-ter ut yl

dicarbpxglagii: hydr o- 2, 6- di met hyl - 4- ( 2- ni t r ophenyl ) pyri di ne-3, 5

- dlcarboxylate H N OOQO NX2 2-33 11 W

2008/ 006070 PCT/ US2007/0 [0079]

Di -tent-butyl 4-(4-br qg-Z;rlq rogﬁ;gyl)-l,4-dihydro-2,

6- di net hyl pyri di ne- e H N Ol O

2-28

[0076] Diethyl 1,4-dihydro-2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate:

H
N
EtO,C CO,Et
NO,
2-29

[0077] Di-tert-butyl 4-(2-bromophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-

+@+

2-32

dicarboxylate:

[0078] Di-tert-butyl 1,4-dihydro-2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5-

dicarboxylate:

H
N
0 @ o\k
o) o)

NO,

2-33

11



OO F Br 3-34 [0080] Bis(2-nethoxyethyl)
4- (4- bronophenyl ) -1, 4-di hydro- 2, 6-di net hyl pyri di ne-3,5
wo 2asoamoboxyl ate: H N O1 O MO O O Ove Br PGFB82007/072959
[0081] Di et hyl
4- (5- brono- 2-fl uorophenyl ) -1, 4-di hydro- 2, 6- di net hyl pyr
10079) i Dt By i ERGIORKD B} EHCR RODE e pyidhc 3.5

n one enbodi ment, two or nore conmpounds are

dicarbggpldtef or the reduction of beta- anyloid in the nethods
and conpositions disclosed perein, which are

optionally selected fron
clotrimzol e, SR33805,

824571, awlodipiné>}ﬁ?
A9, BTB 14328, CD 04170
10306, JFD 01209, JFD 03%
03292, JFD 03293, JFD 032¢f

JFD 03318, PD 00463, RIC
RIC 03423, SEW 02070, XBX O

96365, econazol e,

i de, (tetrandrine,

K AEONIWRS1845, tyrphostin
01512 HTS 07578, HTS
66| JED 03274, JFD 03282, JFD
FD 03305, JFD 03311,

23, RJC 03405, RJC 03413,

0343, R-ni guldipine,

,q HTJ

(S)-(+)-niguldipine, 12 W®BR008/ 006070

PCT/ US2007/ 072959 artem sBsyn, cel astrol,

6- am no- 4- (4- phenoxyphenyl et hyl am no) qui nazol i ne,
I sohel eni n, kanebakaurin, parthenolide, |KK-2

T R TN T M e T

a compoun

dicarbbxyRtedr 3 herein, or a conpound of Formula I, 11,

3-38
[0081] Dicthyl 4-(5-bromo-2-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate
H
N
|
EtO,C CO,Et
F
Br
3-41
[0082] In one embodiment, two or more compounds are used for the reduction of beta-

amyloid in the methods and compositions disclosed herein, which are optionally selected

from SKF96365, cconazole, clotrimazole, SR33805, loperamide, tetrandrine, R24571,
amlodipine, nitrendipine, MRS1845, tyrphostin A9, BTB 14328, CD 04170, HTS 01512,
HTS 07578, HTS 10306, JFD 01209, JFD 03266, JFD 03274, JFD 03282, JFD 03292, JFD
03293, JFD 03294, JFD 03305, JFD 03311, JFD 03318, PD 00463, RJC 03403, RJC 03405,
RJC 03413, RJC 03423, SEW 02070, XBX 00343, R-niguldipine, (S)-(+)-niguldipine,

12



1, 1V, VvV, Vi, Vil, VIII, IX X or Xl or other

conpound di scl osed herein, or salt, prodrug or
waleoswetorve t hereof. [0083] In certain enbodi NRCE/ES20011€72959

conmpounds and conbi nati ons thereof disclosed herein

can be further conbined with other treatnents directed

artemisthifi, € dEG4dt@N 06 -afndnAY 4 Pheh Ry phdd§lcthyl SRIMGRinblie, isohelenin,
di sease associated with the cerebral” accunul ati on of

kamelgkapyn, glagherplider bet-elnhibspr 16l 3-84i wE7.0h28f2-29.82-32, 2-33, 3-34, 3-
38, 3-.§r¥frg3éo ouﬁ& asc’ g%ﬁ%ge B Taﬁl()eg ?H(r) g QEI‘G%I{] Eg%gmb&%{ : gq;]ForrnulaI 11,
IIT, T\Qey, &CII;TNTM SIIH[ EX, 2asorf3alr ér @dheraohipetadeidtiosed tegtinedt sahaprodrug or
i ncl udes, co-adm ni stration of one or nore standard or
derivagivpdsreint al t herapeutics for the treat nment or
10083PT ORE@N! iRt SRE S6mAbur TRG ABHBR 306 Ah S0l iBosed herein
he accunul at1 on - anyloid, e.g.,
can badettiérctuohbings héthasther trhathichr direcgdctoetedsetiannbi Biahqﬂcsid or the

st b TR Sl 85 A, (SELLYS. oF BaRel X8 a5 e et o

alleviktIMEST kO mAGRP bk §ﬁu@ﬁlecﬁzip-r%£ﬁen( HORERCREledE. %L%;D%unds and
(rivastigm ne) r gal ant am ne),

combiaaesi qm%)he mmNDAQan) b¢ mdmamsticred) as MZAD\al\E(erapeutlc regimen that

1ncluc%? acS?Faargit a{rln @&Nﬂl’l )0121% ?0%? 1%181{,6&)56?%{%:%rygxp\ﬁr%é{é%%@}e)répeu{lcs for the

treatndcht 1 REFBAE) or FéBarsaas(ePdsxapryanﬁbﬁi a6081atedWith the accumulation B-
phenserine, TTP488 (Trans Pharma), bapi neuzumab

amyloids| a8 @g@tﬁfcjlolnme@r@g linhibjters, Sergiase, 1n|h§)1‘@1;ﬂ\,1(qn)1 -inflammatories and

actlvecég: f%%s%%r } ex?er g)r In, cg eu?ﬁ 4%%@%@@%5% f%%&natlo rg the invention

compﬁ&HHAR@ﬂEPT@l:IeibhépeSH)} EXBR.ONeb (iopRegmine), NEEMMEXA@E(ga)Iantamme)
579, Forest Laboratories), AVANDI A r]ll
COGRJEX@ gl('iaﬁ%lif‘dne)N MEM YR, (\mﬂlq}@@g) ( E® (galantamine),

LYzoﬁ/%%dg@gej%& Ngjr? %&Szbslﬁ) 1 %ﬁﬁﬁ%@%ﬁ@%&g@ ?%gg&%Bfeﬁ?'&LZHEMED@)

(trami@tm;amcEBTJ}Zc dhs)a BIABRInoAY), theabdrpreoddmyiss SRrGE6EBEh Pharma),

bapingZATRET{NT (@A AAne L5 ae LPIP-1 ARGISIAD (AFU2LRe Accera)

AZD3\4|§048§&straQ Rycasier cCRanmarRut | Pﬁérﬁa@éuticgﬁpzok@n”% (Dainippon
or conbi nations thereof 84]

Sumltemofbd |Dfé>itﬁ-99Q2n eShor (IDabiephefmy, hNM@M@e ((MPQZ% e%lSCZ@E Forest

ooy bR ATPAP, S BRIRSY, TG 68| Sovemor

Pharnidaeitefs), mii ousopMcaia) |Bhafrﬁ@éﬁ@c§‘al§ MWJ()%zi (Merk) huperzine A,
roductlon by at | east about 5% 10% 15% 20% ;

SGS7é©Of@am@/&’hmwt@aISh XélPBéLA%ﬁxa@mdé&}arSé%é @@b(%%mﬁl -Aventis),
f
AVEl&@Qﬁ?ﬁHﬁ-%@g dﬁ%u mAggLfrEpgf@l Q%a{gﬁgégg{ §f£te),rﬁaﬁo&n@h”ﬁhﬁaté WP 4896

ure ne

(Voydger Piemaesuioal) beRtoomam (lmex BB®), of comyigativhs tegiod) Ng
3-anyl oi d Eroductlon nyl oi d deposition,

[0084£nylincﬂn3 cHQ mqgg(,lqglielog; e e? ﬂj}@ch@pg [dggiieases CCfESby at least about

5%, Towp e;@}] NOSENOLY b ?I’é L 085 HRM) foP %Qarﬁbl%r@&kéxﬁﬁéé -APPL3r \QQragrnent
2008/°006070 PCT/ US2007/ 072959

thereof, and/or optionally reduces B-amyloid productlon by at least about 5%, 10%, 15%,
20%, 25%, 30%, 50%, or more in cells that overexpress APP or a fragment thereof, as can be
measured, for example in a culture medium comprising the cells. The method may in one
embodiment include one or more of reducing f-amyloid production, f-amyloid deposition, -

amyloid neurotoxicity (including abnormal hyperphosphorylation of tau) and microgliosis.

13



Because nost di seases having cerebral accunul ati on of
Al zhei nmer's anyloid, such as AD, are chronic,
wWEe@gne®3i ve, intractable brain denentias, it PGI/US2007/072959
contenplated that the duration of treatnent with at
| east one of the active agents can optionally |ast for
BecaudP nidt dRBadet hedingReRbrdl Recurdbiid] oPA LZNIIRE:s 4APBRI, shéh as AD,
one enbodi nent, one or nore of the compounds decr ease
are cfzralpa,cprpﬁlteswe dntrastable e dgmerttiss, léx&ﬁwt@mpl@sﬁdatb@tutﬂle Gygation of

treatn‘gegg/%vnﬂ[ 5«1t/(fea§t og %héq ac%g?/ %%él%o/&lnls 3}( %Pé]l%l/i’ast%gr/ ‘Flpe 0 tﬁ’e l(i)lgfetime of the

mmnﬂ%tﬁ@nﬁyerexpress anmyl oi d precursor protein (APP)
wherein optionally the conmpounds al so decrease
[0085{ 3-Targncarngbadimeic Pront Ml the sRppareds desreape capgeidativg calcium
t S 0 n 0
entry e R R a2 b brea v ago SBA: 60% or
more die culeasd nopmrlian dodls, El( arphple deils Wdehoovarewpeess ramyloid precursor

proteifci Rg&’#&e q%%lg lrozgwa{lgr Egélglie)g %?,s 0 er e E_ess Afg E))aoo({uctlon Such
comp@ﬁtﬁig lé&ﬁ b@ﬁ‘sed(?n gne- m&ﬁ@@é’(ﬁﬁdl@s@d B reliPt aI AB]- 40 and
by at |east about 20% or nore in cells that

[0086bv elmexx’@rmdxx@@ltmnea)rfmqg eErhe cdrep@wis haﬁ[ @@aﬂppe”ﬁyeof decreasing
her ape Ly effectiv ne or

S A B R G R R R T S

fragmbM tHeref, and BRlichay r&diidBRSandflbildi b @tivh.t . apieai@nalf total AB) 4
anyl oi dogeni ¢ di sease or suffering froma traumatic

and ABr-ai by piriFast ghouag0%etrimers imerHsihajtorrisapicsy APP wea piaepesiethercof.

[00878.f ”ﬁ?et ?ﬂéﬁ&?ﬁgalgh%ﬂ%ét% Qlﬁloﬁtﬁvgf %’é e 2 dj n¥re Tom ounds that is
i agnosi s 'of a cerebral a ol dogeni ¢ di sease ﬁ

admirdqitred) c¢@r, uBEn do@@g@Ofodhng) apinidhe offgiuReas affhctddEWHh a cerebral
present . invention, can range fromfor exanple fro

amylo&%gplcoilwsq@r stuéfeggg ﬁ@nb%;ra%ﬁtlc laqgghltnp,gyﬂaé \y%ll as]_girwﬂlstered for
t 2 Y b r

the pgg;osg ?ﬁvfe a%@%mﬂlggglae 2151% nofgglgpqu%g% anrcrigc% chlﬁé%oglsmgf PElcerebral

amyloadbgenlcsdheeasd ih ranaammag loe hwnian, dmdmg tdi the decthodyt of the present

two, three or f.our doses 0088
inven{igib sah PTeE o ot gDt o aba: Qb Spates tebdthBoga me to

15 mg"f)érnias? %&Qm&lg tG¢e 'fk[@%éi‘%l'a? Nor@bodM zzﬁhglpréﬁ aa@nwleoaﬁw Posage in one
provi ded, conprising admhnistering to an ‘ani nal

emboghgreah C@ bechadrapestared al ¢ yingkefungt dose oadbuddad info tato, Itlga@; pr four unit

d two, conpounds that decrease capacitative calcium

O“Eéﬁﬁ??’by at |east about 10% or nore in cells which

[0088PPtin0BR leyhbodveneX Prashod\HBr Afcafing raagivent ANl - with cercbral
Cptlonallé, the cells are Chinese hanster ovary cells

accunuigtionovfed ERPINSS SpERSs provideda cempesiag regifistering imam animal or

eur r I ) y

hurnatﬂ értjm tﬁ@%&ﬁ%@@# &?Jcﬁggr%ﬁ?lglg\lgﬁaa’t leF{t {Wc}; co o%{rf&ase r‘]cﬁeft decrease

capacitittreoasiuid ahtryebylait hiehdtahbdue | 1086 yorc tloreiria; cedls tvliiohn optionally
unmbi | j cal cqord endothelial cells (H EC) [0089] In

OvercHNESSe/MRD A ﬁgmelétégﬁeg% r@@%lly <h¢ g F?é?‘ Qfgmep%,hamster ovary cells

that o@glr&ﬁrle% &) 51 o Breafpitild Abm ﬁﬁ’lﬂh‘ﬁ nQufdfal ﬁre BY1s (HNPC);
per or about 0.5 to O ng per uni ose.

primary culture of hurnan astrocytes; neuroblastorna cells; human braln microvascular

endothelial primary culture; or human umbilical cord endothelial cells (HUVEC).
[0089] In one embodiment, each compound is independently administered in an amount of

about 0.02 to 1000 mg per unit dose; or about 0.5 to 500 mg per unit dose.
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14 WO 2008/ 006070 PCT/ US2007/072959 [0090] In one

non-limting enbodi nent, the conpounds in conbination
wW@e@seaomn ot her than as described in U S PatPCPRUR007/072959

No. 2005/0009885, published January 13, 2005. In

anot her non-limting enbodi nent, the conpounds are

[0090Pt N&I ot AGh- HhﬁtYr?gd ERbH@EmMeRI, f’fﬁ@“cﬁmﬂﬁuﬁs inNédnkiSAgtidRl 248, cach other
or a pharnmaceutical | acceptabl e salt, or free base

than 48hé¢8éﬁbed ar Upy-olrtugu lhé}%&OOS/OPW§] piblished Jamesrnds, 2005. In
anoth?1“1?091([:11111}{3{}'1t ntl‘t\)l&lrgéntnﬁlr o %'Bg&n ? g(e?.tftﬁj %e%lva(agnﬁ , %Hnodlplne or
O% a sor SSOCI a ah cere ra

nitrendiponsyut @phamacouienléy ﬁbcaptable aslt, @itz Ohsd therc6 ) B prodels thereof.
ni | vadi pi ne, ni nodi pi ne or nltrendlplne [ 0092] The
[00914; stk anaibesmhodinsiity i ocBee £PMREEIATG s Obthe treatment of a

disordS} 26QkTRd §11tﬁr9élre1%'raq a{c?urgl atlor?xﬁﬁ@leﬁ atAtE TESF tRe compounds is

| sease, cerebr angi opat ere |tary
nﬂvmhmnehnmbmm&munmhagmqnmath anyI0|dOS|s Dut ch-t ype,

ther forns of famli einmer's.dis and, o
10092f 5 ofi Fearg aosrdid wiBicstohir AsCUyR ot S ALy amyloid s for
examfe] r&%ahe@wd@agé QeRbeal dhSRAS %ﬁ%lbb@fhy,%@emry t&re@bPlemorrhage

or di agnose I nclude transm ssi bl e spong i form
with @m’misomtdhwpscotam éorntsr all rfaml@l Pdrzlaﬁtlmer fjdisopse and familial

my| d
cereb@f Ao e P Rap R Cd R BB Py pelpisoseyip isspscpybat can be

treatedl To¢ edlhdrdRed MiSudRr @¥AsaBSsitse RPah UEAcephal MO Sdckdp@d) traumatic
conprising (i) a therapeutlca effecti ve anount of

brain injiery cesigioairary loid aoeientha 4I@rﬁer§m@ﬁér§ﬁrad$5é%f%§él@ker syndrome.
[0093£er"ﬁﬂe 1nve$ﬂ9n (ﬂhhg r@op B&r rﬁag)ﬁ%a%% Al & | nla?%l g%ornprlsmg (1) a

e inverttron al's rovi es coO

therapehecaalyyeffeetiosaount oé tlfectqudﬁmdi ot fEnbinamesnk itigresfatisdided herein;
carried out .in conbination wth_ any standard or
and (@k garhapppmedtical yeagerpiabler Girigthe Tha rbyatipa raliongioyites gembination

therap?r &et’hoasr eﬁeﬁ% od§ of ﬁf@qh{l&{ ﬁh'c ﬂ pRfcaftiddi &%ﬁ@omﬁﬁlatl?n with any

tomt assocl ate the accunul ati on
stande&d oangbdperlmemabtteéaltmelhtn f(plarthe Cpﬂracu,larc andibatain, e.g., treatment or
sl 51 ARGt SR HETEP PR HA R B secumullon of an

amyl A FHIiAL B i1 4D c&%ﬂ%{ adcdRIuBRioR Of PRarBlyloid protein. The compounds
acetyl chol'i nesterase inhibitors, secre¥ase i nhi bitors,

and cambinatiers tinmf of itles 1Iafndtl<anmavéoeoadrma§§areds withaetbmtherapies, e.g.,
scotyhl kgl LT B RTRRT] DAL R o QUG OF by gty or pasive
vaccimgcor dance Mﬁth t he nethods of the invention, said
har maceuti cal conpositions conprising the conpounds
[00944n dincerteidrpibedimenis of theievntion, g@%@@@u%@d €Pposifipngrare provided
for us%rﬁ? %Eordﬁce% Y hOmBEEYERE: in dﬁ(n?%b %ac&[‘c]{ca{ cor%posmons
Iora sease assocl ated w h accumnu

compﬂim@rtharmh@bdndsr alidbm combiationse trebgodl dlaﬂ@seﬁulh@&mpm @h amount
(3-amyloid (e.g., Alzheiner's disease)), . onpe
cffectiygyta pgvﬁﬁt &ivt: FIREREOLT ABRHOR G AISRe ainaciassd yith the accumulation

of an 4 RtEin RRET IcBebral B& UMWY SHB-art l%ﬁi B88imer’s discase
aﬁg ?eut Pga COI’TpOSI t&luons ?)OF&[F %{:or}aance W t dh ))
or on¢ hiemoet Syoogom$ thdneof, and a pharmaceutically acceptable carrier. The invention
also provides pharmaceutical compositions for use in accordance with the methods of the
invention, said pharmaceutical compositions comprising the compounds and/or combinations

disclosed herein, a standard or experimental prophylactic or therapeutic agent for the
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i nvention, said pharnmaceutical conpositions conprising
t he conpounds and/ or conbi nations disclosed herein, a
W@ r@agesod or experimental prophylactic or there@EUS$1007/072959
agent for the 15 WD 2008/006070 PCT/ US2007/ 072959
treatment or anelioration of a disease associated with
treatnicR oA B tfinl ST Bcadasdorhtell ithrtRé &édimulionDf AR LAMoid protein
t hereof), and a pharnmaceutically acceptable carrier..
(or syBRIGEr IORSERPY p ORpraRcqWRahRAWCNEBEl ®O9B] Fi gures | A-D
are bar graphs showi ng the effect of various calcium
channel Dbl ockers, such as SKF 96365, nil vadi pi ne,
ni trendi pi neBRIKF BESORIPTIRY ORTHAE IR AWING0duct i on by
TWW APP 751 Chinese hanster ovary (7WW APP 751
CHO cells. Fig. 1A shows the effect of calcium
h f t : Fi. g
100957 S0y QPP A IETEITSRARRARE e SPRES of glPiou BB hanncl
block@4, Bocir sas BKd. 9685 hoiksadipiec,ehiteatipofe aodl amlodhpiignoel Ap1-40

produplily &5 T8 B AR HhE Do eEtaTat Mo ar DR LA cells. Fig

1A shBWQGKEBrbdt @RICAR A PhanSObBtkdr Qafeids lattyr 2hbEfs, ﬁg. 1B shows the
hours. [0096] Figure 2 is a bar graph show ng the

effectedff ead¢iuimf chtanned ebl@dET itrelatnpint aiftsr 25KFEA636F1g. Hesharvolthe cffect of

caten OO Gt By i rapprds ko) Fag 10 shows the

effect[0@@Aéluntitnel blodker RedtREntl PN aSlOAVMeRGity: dfeerebihoats. Of
various di hydropyridi ne cal cium channel bl ockers

[0096§  cFigers i ¢ dwr girand, shevingien pifecs ofribirawr€CEgakibiters, SKF96365,

con ) R B 0 A S P RGBSR, o

APP7ShQMOngeltshe ef fect of vari ous non-di hydropyri di ne and
di hydropyr.i di ne cal ci um channel bl ogkers, such as SR )
[009783 sslrew%@ £ghas, 2l shawngethe &ffest pf yaHayse daydropyridine calcium

; 40, - . t - el }
ok PUGENEL e 00y YA B2 I LR G AP K102

total (BAmBoal grobeetionrbgphs WHAMRYG 1tGHO etliect of treating 7W

PP75]1 . cells for. 24 hours w.th.vari ous. ...
10098} 0316 e Vs Ry UISE (BB R RSB B agiepyidine and
dihydfepgliang) cau( Sanft® bRCBIsAdudnds ISR 3kg63- BIMY ARE5, loperamide,
_product i on.@&OOlOO] Figure 6 is a bar graph show ng
clotrimpgslefidtotranding.aom HF5-4RFARB43cnid vetal Braniyhdif ipreducgon by 7W WT
=40,  A(31-42 and total (3-anyloid production by 7W
APP7§\§F%9‘§&§‘ CHO cells. [00101] Figure 7Ais a graph

[00995 hombing A8 a@mgwE% sHdW gl thé Bff&dt tof Geltin) 7GHA T@APYS51 CHO
al so inhibit total 3 (fr oduction. [00102] F eglzlure 7B )
cells fag 24 |hogts withcwrtisea rdiBy drepyrekien ce@ppndsi @areencpafrom Maybridge;

England) on AB1-40, AB1-42 and total B-amyloid production.

[00100] Figure 6 is a bar graph showing the effect of various NF-kB activation inhibitors
on APB1-40, AB1-42 and total B-amyloid production by 7W WT APP751 CHO cells.

[00101] Figure 7A is a graph showing that compounds which inhibit CCE in CHO cells
also inhibit total AP production.

[00102] Figure 7B is a list of compounds represented in Figure 7A.

[00103] Figure 8A is a graph showing that compounds which inhibit CCE in CHO cells
also inhibit AB-40 production.

[00104] Figure 8B is a list of compounds represented in Figure 8A.
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[00103] Figure 8A is a graph show ng that conpounds
which inhibit CCEin CHO cells also inhibit A(3-40
wee@doedoron. [ 00104] Figure 8B is a list of cor@Dusmgr/072959
represented in Figure 8A. 16 W) 2008/ 006070
PCT/ US2007/ 072959 [00105] Figures 9-11 show conpounds
[00105F efRiburk§ 91 1N &shaRt dRelouaddukdneshd mehSdS e8¢ tdhpshitions described
herein. [00106] Figure 12-14 are bar graphs show ng
hereint he ef fect of various compounds on A(31-40, A(31-42
(A 42)
[Oﬂlﬂgrocﬁjglér?()l%( 1 %%_}[)68%1%@5;%1{:&/%% t I%Seﬂge§ (?fnyan%ug ﬁom%ounds on AB1-40,
ABl-ztzrtmd&ﬁn‘aEQ&Bloﬂo plak iAgIs429 @rm@;umlq)r@ducﬁan arryl 0| d
g roduction.. [00108] Figures 16-21 show conpounds
[0010k efHjgure  Stipe brsthertisshamdng Biepditsct porarians sempeupds on p-amyloid
pesein. [00109] Figures 22A, 22B, 23A and 23B are
graphs showi ng the effect of various conmpounds on
[00108] 3 Fid@ecah6-2AGBAw 4@mpoadisatsefnhin he @dctiids fand womp@sitionss disclosed
bar graph show ng the effect of various conpounds on
hereina 31740 producti on. [00111] Figure 25 is a bar graph
[0010§P0VF1 e§ heefigetoph Mayr Q@Hsaﬁoﬁﬁﬁwgh&%@' fiat Lons (qnvarlous
0 production. [00112] FiguFe 26 is a bar graph
Com@QMEMNngMﬂh@)@ﬂf@ﬁl46@N¥hﬂﬁ@us conpound conbi nati ons on

3 113 b h
oo e PR et Pl Brogh DA ToCifigh ok Bufor AaedBig barsi-40
produ&ﬁé’;ﬂ. 40 pr OdUCtI on. DETAI LED DESCRI PTI ON [ 00114]

unds are provided which can be used in
[001 léb nﬁ igeEei2dns f bar glaph shavaingnilin cffsfct obiyaoug spmpagsoeonziieations on

h accurul ati on of cerebral (3-anyloid. In one
Aﬁl#@h%gg&%éﬁt conmpounds that decrease capacitative
[001 mpl aHighie entis ¥ bangraphrsied wiap ticedffet bhedricay eomspiRiscmbinations on
nyl oi d. precursor protein (APP) or a fragment thereof,
ABI‘EH@P%W3@8n decrease (3-anyloid production in the
001 13PTE 4:8779€h b £aBh O MR thd Ar&p IR BmpBuld Gbinations on
Ssi's an nent di seases assoc
AﬁlJKh@oamnmnulat|on of B-anyloid in |nd|V|duaIs.
Compounds and pharmaceuti cal conpositions conprising
t he conpounds, are provided, that can be used in one

enbodi ment to treabhprAELEDINRERIPTIONOIr essi on of
brain degeneration that 1s a halTmark

produ

[00114] Compounds are provided which can be used in combination for the treatment of
disorders associated with the accumulation of cerebral B-amyloid. In one embodiment,
compounds that decrease capacitative calcium entry in mammalian cells that overexpress
amyloid precursor protein (APP) or a fragment thereof, and/or can decrease P-amyloid
production in the mammalian cells can be used in combination in the diagnosis and treatment
of discases associated with the accumulation of B-amyloid in individuals. Compounds and
pharmaceutical compositions comprising the compounds, are provided, that can be used in
one embodiment to treat the inexorable progression of brain degeneration that is a hallmark
of certain diseases associated with cerebral accumulation of Alzheimer’s amyloid, such as

Alzheimer’s disease (AD), in animals and humans.
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of certain di seases associated wth cerebra
accunul ati on of Al zheiner's anyloid, such as
WOL@RENGEr ' s di sease (AD), in animals and hunaPGT/USZ00TMD2959
2008/ 006070 PCT/ US2007/072959 Definitions [00115] As
used herein, the term"Al zheiner's anyloid" is defined
Defind®ngd (3-anyloid amno acid fragnment that is for
exanpl e proteol tically derived from anyl oid precursor
[0011B} ot nsed(w&m) We(r@“ hamgr’ agimypidcis eﬁrﬂa@ﬁ%nﬂ% grayloid amino
r : - 0
acid S o, 8 ofXRIRLE: nBRGN R Bt o ABGH piscupgr proten
(APPUSAR (- ahﬁylsidramlhh Qciefagineht iy aughhdy, fbr examp(e;%alaﬁlylﬁab d3 or 5 to 47
protein" and "A(3" are used |nterchangeably Wit h .,
conscytig AP a%ld&ﬁiltl@.fhamﬁlﬁt sequenfsu |4t wed deredh thg foyms nb-amyloid,
« »h X, [ 0] t e
Ban R e A s ansd ARy PR TAR RRLBEEFRCaflyioid
accuniuddtey ertbwally melnl anthaltor bweraexpr esses an anyl oi d

ecursor, pratejn, or fra nt .t hereof, in. one ,
100115 A s KempBdhBRESe ey s “QV et sl g\%i’eﬁru%i%em thereof
refers38% Quangt d’ve?&%fe%ﬁé%sﬁt &hﬁ@l\ﬁaﬁl@cur%rtﬁ&em-r%? ﬁ‘é@tnlentt fh@feof, that in

overexpresses APP or a fragnent thereof preferably

one pestpras smbodimepaPndndesfa Bgumateidtsheuamoé anth gk apl pdewese cleavage

) -amyl.pid in the in ich i i S. expressed.

sites. [ B R Vet i, ot h BB b B REER Fifrsses an APP or

fragm@htSB@SEf thhtsrbaete AFam;y@aaﬁ theaSHQE Wlddt iswikhfesgedr ebr al
accunul ati on of zhei mer' s anyloi d. [00118] The term

[00117h A4 usedakereigethenermei amylndassicodirasei meluglpeeidiscass; associated

b hed, |
with clepe%lréiqg’gunguel%t%n deaAl‘EHelp%f {nglgbtrc)ll h;gpgcgr bocn)r 8]3‘/CC|1i22

[00118d Tt&aeﬁnf hlkal”| ys Lsed hegldn, ﬁlﬂéﬁ@)dther@tsb)sbemﬁéd} pt_s(dludes a saturated
i sQp rogr , cycl opropyl, but , iIsobutyl, secbuty

stralg%tuttquc B‘én?ﬂ/ |cyclbcy Cﬂrkﬁﬁ"gﬁt SWcont‘i@'@jp @ﬁttﬁqtla% ét@'g@ﬁ@r)l?pn' of C1 2 and
, C _
spec11ﬁ5e?ﬁg¥ )1/1?011'1 Cy?:lf& é‘pett f)l%Eflx?'soproyg{/ §W¥§lﬁt 1sobutyl secbutyl, ¢

butyl,t r peeglyl , cyménta@écyisppentylosmie,oph&m COI?BE}XIYI amdhd@d;osyjlclohexyl

cycloléengln?eltﬁilw l% P eﬁ%@% 0 g}:l‘%y p g}llcll% pg&gs gqéq%%lg d }rl\g‘ecyl pentadecyl,

1cosylh}‘1@1§1%¥yl aAd Recosdl. thé"ﬂHﬂl‘P fgr&fp\’hﬁmﬂé%pﬁ%hlﬂ@()(ubstltuted with, e.g.,
aryl oxy, nitro, cyano, onic acid

halogﬁe(@m@@ygﬁlero Fl;)h@;rnmor 1gdq/)L hy@msgphmmm aamleamno arylamino, alkoxy,

hate or hospho er.un ted
arylofy SFBR binge SHRGRE SR ek oo §y BLET SR Phapppgpic acia.
phosplFl)E]t@ & ﬁhosfal%’crj}ra@( @ﬂﬁérajn& Astedt@d) R r(thlcr;c@ @@ﬁ&;\]essﬁfy %&lk,nown to those
rotective Goups in ani c nt hesi's, John ey
skilledh gy thsp Ag, f%e@@ml%mwm%t in e@rren%eqfé%y ProfgeiisoEaupsl imyOrganic

Synthéﬁ %Bﬁr’p%le aLtQ%M{? ]Se%[ I ]%cﬁﬁg[ﬂ 1|99 rdl &k&{ I%?Q%es§lggfe&t_1ce

unl"ess o r'm se spec
[00119p ChestainufRined aldyl ahghicd Hordancdddinlads otHeraippspgeifict écludes a
Cito \ﬁﬂlséqutgd é%@é@ﬁg%%l %ul%thg %ﬁﬁ%&féﬁé )a C;Iiclhléy(lfor erxgmple cyclopropyl)

alkyl group, which is optionally substituted.

[00120] The term “aralkyl” as used herein unless otherwise specified, includes an aryl
group linked to the molecule through an alkyl group.
[00121] The term “alkaryl” as used herein unless otherwise specified, includes an alkyl

group linked to the molecule through an aryl group.
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[00120] The term "aral kyl" as used herein unl ess
ot herwi se specified, includes an aryl group linked to
wo b@stadoecul e t hrough an al kyl group. [00121] H¢CEUS®OTINT72959
"al karyl" as used herein unless otherw se specified,
i ncludes an alkyl group linked to the nolecule
[001221F ORt@NedR “Z{&?}’ btheP Qldhercl® uﬂ@s@&ﬁ&ﬂ%@%@lﬁed includes an aryl group
PCT/ US2007/ 072959 [00122] The term "aryl ether" as
hnkﬂh@ﬁ@?ﬁwhﬁubé@bﬁghémﬂ%§%g§9E0|f|ed i ncl udes an aryl
k. £ G r n r
[0012?@0% Iﬁﬁe%ﬂ(@{l etl&egl kagﬁ{e? 1#4 u%,lesg1 ?lﬁegwg%nspg&ﬁgé,sglcﬂfdgs an alkyl
groupdinﬂt@dl%tfhe n&pﬁmllefﬂhﬁdl,ghlaﬁretmdgmu@n al kyl group |inked
he nDIecuIe through an ether group. [00124% The
szf‘br nI heaﬁegm ehil ShicRger” asshefeinainess Mtharyisst wesiffedeincludes an aryl
group linked to the
g“nmqﬁﬁg%a e (ﬁ%ﬁ@%ﬂﬁﬁ@ﬁﬁgﬁ?ﬂﬁ[001zs] The term "al kyl
[00126hi dﬁteherrﬂ “algyhhicethertuad basinatres witleewspapedifiat] includes an alkyl

incl de an al ou i nked to the nol ecul e
@Dupéw&sﬂ WW&%%“F%B gFt#he term "ani no" includes an

[00126] ’\K’l"_fw)eztem‘-il'E %ﬁm”Efﬁk%dl&%“ﬁﬁ{ﬂ%f%ﬁ}’aﬁﬂn@%es ﬁﬁﬁ‘lary amines, and
second ary and tertiary am nes ich is optional

secondary sanidt tenttiety ﬁmrneewdnﬁi & optionally kybisfituged;| for exlamtplsﬁr witblagkyl, aryl,

and or sulf u Thu (R 2 cl ude,
heterdiEE. Bty EaBhCh PGy lhe o st dfhdon et o, two
hydrog&ﬂsyh h @ro@aﬁd mganalﬁpﬁ adydgkh an@al e, QO ad an alkenyl, two
F kyls, two aryls, two al kenyls, one
alkYISam@ ﬁryém évv@ ﬁléielasrlmﬁlylalkyé aed ankgikempdonsridkydapd ongprybrg one aryl
andoﬁgéien nd one al kenyl. [00127] Wenever a range of
atons is referred to, it includes independently

[0012&]1d Wﬁe@&éﬁ‘a ehnpeesfecaybde aoers 1§)frefhfred t@&ng ﬁlcldk&s dndependently and
nonlimting exanple, the term"Cl-Cio alkyl" is
Separaé%}ﬁsqva@rr@amb%f qfribe fnee Ahadwaiuging varr@éf‘e l‘ihen@ﬁ%eic Shio alkyl” is

consulie?]@d[ ' Atk de, SHE ﬁ mbl?,aéna%he Io?’the rou cl"i“ﬂl@fl for example, C;-

es strai an mher appropri ate
Cio alkylcihtlond€s stra@@ght, €3nched ﬁnwhe@app@rla‘c&q’che@laﬁﬂ @G €4, Cs, Cg, C,

al kyl, fyn |onaI|t|es [00128] The term "ami do"
Ck,c%%ﬁ@‘baé@@ﬁ P@R%PlF%presented by the structure
[00128{ DN 2amido™BEIRHA aRnfaS?éfy 'ré]ﬁ@s@ﬁt‘é@%rtt'h&‘ sirf@léde ddo)NR),”,

kyl, al kenyl and aryl that” is optionall
wherestuBsnaﬁ mﬂqwnder[tlyomlegqie fhelkyk aﬂqenjdra@ﬂ ety élnﬂt ipeptiggally substituted.
rejn and.. un »0ot herwi se de ncl ude ro
o012f7 St BRI ERE: 8 URH KRG ARLLAES SRTH B R AP oEhRes a eroup
that i9ad@IOSPHO Eltd)ﬁl Mg Bn Prke¥ENtitkdgen, bHbhdPhofugadhaB event its
for otherﬁp oses. A wide variety of oxygen and

furtheirgacgige pr f iPREPOSEr odpwider eariehofh oK EhaslenigREen peptecting
ook B AR SEL e LABIRE] e ot

[00139]oecr Hel tedhy “amyt], usl@scdahegtiabhml unless otherwise specified, includes a stable
monocyclic, bicyclic, or tricyclic carbon ring with up to 8 members in each ring, and at least
one ring being aromatic. Examples include, but are not limited to, benzyl, phenyl, biphenyl,
or naphthyl. The aryl group can be substituted with one or more moieties including halogen
(fluoro, chloro, bromo or iodo), hydroxy, amino, alkylamino, arylamino, alkoxy, aryloxy,

nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, ecither

unprotected, or protected as necessary, as known to those skilled in the art, for example, as
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nmonocyclic, bicyclic, or tricyclic carbon ring with up
to 8 nenbers in each ring, and at |l east one ring
wheisgo@romat i c. Exanpl es i nclude, but are notPCT/HF100T072959
to, benzyl, phenyl, biphenyl, or naphthyl. The aryl
group can be substituted with one or nore noieties
taugh! HPIG#Qéﬂég chal 0@estecrhvk! GRIBs iRTDRLRIc BIeRmisONohPWPloy and Sons,
dr oxy, amno, alkylam no, arylam no, al koxy,
Seﬂn@ﬂ%ﬁ@%yl99hltro cyan, sulfonic acid, sulfate,
«agl.d [
[oolsgﬂpfﬁ{%ggﬂtng dt"f‘a% as R&%%%F ﬁ%%cslgcﬁ]es cﬂﬁ%’ %‘%&% ciogd: aﬁlﬁ‘?{uoro
[00132 hoSEhestksih | elﬂiem}fl” ittudes b, strhight, Q)Xz&fm&di or &§chc].19ydf&arbon of C2-22
2008/ 006070 PCT/ US2007/ 072959 taught in G een
with 3| least ppgdeablie\kondy ofppennles melydp Eutg,rﬁtnﬁéémgtedjehwnyl allyl, and
an
meth}vahﬁ? haqg§%g?ybg%gl%h%ngﬁ% tobﬁér;}}:all% dégl:{‘)stlt %gglglt]hg rslaﬁle manner as
dawnbaﬂdmnaﬁdwmba&wbgm@@@lBZ] The term "al kenyl " incl udes

100133 ¢ 1 2P el e Beugree Bt SRR B am o lrogEgon with at

least (ﬁfeecrlﬁf%tbolnﬂ e didyRyl bl ban B4 Bﬁtkonaﬁ? JubsBREOY I tHe Wthe manner as

kenyl group can be optionally substituted in the
dawﬂbahémnaﬁhemﬁa§wlQ®@p$|bed above for the al kyl groups.

1001380 sither e kG indb g e el b B Shate Lo

[00138pNdFhe TRematHeysnydy By oo Kddto SR liePtih@idds| ¥ sstuksdd, tusk@drated, or
in the sane manner as described above for the aIkyI

aromagicstabde 5 [0 nBAberttempeedycliapk 8%y 11 imranheessbigy ¢hsi hetajogelic ring
that 08&%1%8{ &&B(H{ ﬁpmg aﬁh Iﬁy Leo polt%?ge he?e??étg&gliﬁglll?c{i% Bﬁtytht efi"rnited to
or erocyc nc es a satura , unsa al ed,

0, S, BI, and@Ppaml wﬁelﬁin&hb altﬁagte@ aifd pElfilricetodi®ONO engldptomllydbe exidized,
11 nmenbered bicyclic heterocyclic ring _.that consists
and/opthe Ui ossH aéQfBﬁﬁuaéF?amF‘?doﬁ‘ﬁdo]ﬁ Xty uCHs e Gy B hich any of the

above- V\#‘Hng&i 'h@%ﬁ&%h@ﬁhé sk Per@zeﬁcs’rmg.b AR eroér&qjlc ring may be

rein the nitrogen an et eroat ons ma
attache¢trt amahdtgromemooi mlzcenlatomamldblm resuhsaimqlle cogeon af aw®wble structure.

arternlz d and i ncl ud. clic ich.,.
Nontigie FHPRBIE o o B Hd Cirener BEGUF Evribe pyamidiLedyridingl
1rn1da£(91%lla ﬂﬂ@l’dﬂ:—‘ rﬁraﬁﬁm gperzQ)?e r@ga%l%:y(ﬁéu'aﬁe I 1558k 278! l bi%dolyl isoindolyl,
attached” at any heéteroatom of carbon atom

thiazols uisetbiazelyt, hquiop bt itgrazofyla bonadfleangk, r tlmphrf@le piperazine, and
nlimting exanpl es or heterocyclic groups include
pyno% P?olyl pyrimdyl, pyridinyl, imdazolyl, pyridyl,

[00136HT arhel tem@yﬁ@l’ohﬁlud@s( azedup of X iféramia RI’@@X%@iem R’isaH, ora
i ndol yl, isoindol thi azol yl, isothiazolyl,

stralghfubmplyqd of @whazsaggntuteé ehyoiulbtEhied alkyhpownt-ene,
[0013ilﬂncl F%Zfeﬁﬁ “hggl[d asD edollér hnﬁnliais %}1%@\]&9_%1 ff“erdmmcaﬁ%g mammals

group o the fotnu erein

(e.g., @atk), dogs, leorsest madegbic,), biiames) et pther omwalsing,in Sigld bf tredtednt, all of
Whlchocran%gsﬁyegtsetdlotr lc'i}aggosaeldlfl)s/llng %e r?lg%ods described herein.

[00138] The term “in combination,” as used herein refers to the use of more than one
prophylactic and/or therapeutic agents. The use of the term “in combination” does not
restrict the order in which prophylactic and/or therapeutic agents are administered to a subject
with a disorder, e.g., amyloid discase or disorder, especially Alzheimer’s disease. A first
prophylactic or therapeutic agent can be administered prior to (e.g., 1 minute, 5 minutes, 15

minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hours, 48
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[00137] The term "host", as used herein, unless
ot herwi se specified, includes mammals (e.g., cats,
wQ@loys/00d00r ses, mce, etc.), humans, or other OPGHOBRAB072959
in need of treatnent, all of which can be treated or
di agnosed usi ng the methods descri bed herein. [00138]
hours,TTTEhdURE, V6 HolrsC @ WRlcRat vebks, 3 Afeckis A ARE &3 Wedl&f 8kBcky 8 weeks, or
the use of nore than one prophylactlc and/ or
12 wedkerbabergd.i eonagenly P, @g@weqvh@ toefag.y ilnminute, 5 minutes, 15
rnlnutgé) %I rﬂﬁ e%n45 %)rglitep qt %011rre§ bl th%%r r6(:11 ur§ ']2"}4&'11%1 24 hours, 48
ctic an apeut C agen ht S
hoursﬂmmwrﬁt%rlﬁdrst 0 vecek meveelts 3 We%l’ds a vdd:eﬁ(@ Fﬁ@éeks% &ecks, 8 weeks, or
oi d di sease or disorder, espeC|aIIy Al zhei mer' s
12 We@k% é%%ré theppdnpipigtratioyy %Wcae@ iPEorhY laghe papstaPEBtiG st to a subject
C i (
whlchmﬁ’{]liu k1’%58 a(g'n}s @hs%%ﬁtqlﬁg t®' (ggor%&ér%u gléegplﬁ)gﬂr}fn ntumjérgtheghpﬁutlc agents are
admi2sttrodits a sdbjkotuins, seﬁudsmrﬂ raad whthileumsg in24vélcucs thad ge @nt of the
1nven¥\é)t)b %%Ogc/foagegkzg’ \gl } Usét grga/lg%éé%ggroxp o Si’glcr7e§s o Sﬁt %gn if they
were WRRKSRsteRdVEiRKSvisOr Any2 awﬁgﬁ'al b}%‘%ﬁﬁﬁlctlcc@ﬁ%ﬁeﬁﬂé | a)gent can be
wi th, or subsequent to (e.qg., m™nute, 5 mnutes,
admimgterad ssan}&@rdm wiith 8,0t adiliiohdgrophykrstie or Qlempuutsc ag¢nts

[0013Egur e t@ hqg}beirgp %C% ﬁéc&%é@%‘égﬁ@@n%gﬁl ous te%séé]%raseé as used
herelﬂ/\@ﬁKISt;o tRatWRediit oBtheRBKEpeudit agdd SWERKEt &S fr@a[t)ortrﬂf&hage a disease or
admi nistration of a second rophég?ctlc or therapeutic

disordggeproctatsdaw s theeeecumpbition didttamiileid iop shbjeefu it ppticwlpe cerebral
accungu?atfaondédtﬁé)-&%g oid. Tg Eh@faggllﬂy aﬁgt Ef%ct%re é}nl'll&[n‘ct‘%g/t Ile?ergg %ﬁ]et Fmount of
are a ni e re n a sequen

therapsuti®iagend stifffoient mé deiglor $1Mﬁﬂn1fz$l die diivet aﬂ&lléasé)for tsh@ptoms thereof,
i nvention can act .together with the ot her agent to
¢8> d51VNE BPRATTANAE P EERE HeEMTesTestian ofrsympigms Qepezhcimer’s discase.

A thet Bheitafil SEEAIRLARIM Ry a @8%81%9% {He%%&lnPBPﬂQXﬂlquﬁfuﬁc Qbent that

erapeuti c agent can adm ni stere n an
providuist thdn@eutlh érenefttdint thentnéatmemphty hmodgoarnamt off hae dapesat | Eurther, a

agents. J00139] The term "therapeuticall fectlve
therarafiGU o o S ARP G Erhest i AqBBabeuE els! St ghfion. e o
compélﬁfdedr dothbidd@ibn ANRKAE RérefnD frchMEhAPSHIINE o BRpeutic a ent alone, or

sufficient to treat or nmanage a di sease or éﬂsor

in combigeidormed Qfmftrhthﬁrhyeacfdaahmoatdem thérap@utignyanefidin tlneatreatment or
subj artic er ebr al acce | atipn of ..

mana 8R4 EGH diEe R AR Rt B8P By pudr TSR e Sapiect.

[0014DET eThettornt hecaamBitNtas Qf;ed EAGHE T EY @nﬁ@ﬁmeﬁufv&mm 6 or more of
to delay or mnimze the onset of di sease or synptomns

the syprpigrapef a dléeage or dispragr areamapigratad o othcovispropnaticdlytatiered.
OGS ej mer S

0] BRI PATRLEIR, B HoLIEr 2 S ERE, iy e

specifisipundludds thoe: thiey apédit e, agehin thdflatopepbbvmdﬁlsmdlcal Judgrnent

suitabLeh%rr Zlg% gltecltoc@anpg:? ?xﬁélrthe Iggsutpg gf ér ¢ a{’vﬂg&fm L&lrdgggqg%p‘glv g‘rltatlgﬁl allergic

respo@s%%ﬂatthé"ﬁﬁeh aﬁc?éﬂ%%%hlrﬁéﬁsﬁa{e 2R ?éétsé) bRASIEFi O skt Ilaﬁo and effective

I nvention, e.qg. conpound or co |nat|on di'sclosed
for thiegr mltam,dedrammsThéw aaltsanmurht efpdarbénapetut dwrirgg et ﬁazilomel,atlon and
conbi nation wth tha

purlﬁ%fltlpﬂi@:}gag of p]&r%(é%]?qqnd§ HP {I}I%S:rop{pggglﬁg,rﬂr ssparate lg)y reactlng the free

base function with a suitable organic acid. Non-pharmaceutically acceptable acids and bases
also find use herein, as for example, in the synthesis and/or purification of the compounds of

interest. Nonlimiting examples of such salts are (a) acid addition salts formed with inorganic
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managenent of a di sease associated with the
accunul ation of (3-anyloid in a subject. [00140] The
W 2008i00doreat nent " as used herein includes any PEFRE82007/672959
whi ch one or nore of the synptons of a disease or
di sorder are anmeliorated or otherw se beneficially

salts @ &afle hdodddidc 4@ HyaFdBroMAIcTRG8MEiE @il Yphosphoric acid, nitric
acceptable salt" as used herein, unless otherw se

acid, geeibe fikedand st Gerseedrridserzesic ssltsiick ks arasic agid pxalictasis, tartaric
acid, Sc’ucgﬁﬁ"c ?glds?ﬁlégﬁ)ﬁﬁﬁfig@&gél{éog% n[ln%mc i) td;] c{ ﬁle lg{l éldt?)eba{se addition

salts ﬁ)ﬁned:wity ;mdtélrdatiadd Qich aglzlner gil€ium; aspesen, wldrntdmﬁl lcbper, nickel
re conmensurate with a reasonabl e benefit/risk

and ﬂ}eé’tlﬁeo(céﬁ‘éfn@ﬂlﬁ‘é‘&sl%féa) gt hei r intended use. The salts
bi |
[0014%E '&%Ctg{:rﬁgﬁﬁ%a!g%gf"dgfrly ag %%en%%grﬁ 4< laQ Q{sed aglleﬁ{ | Akes@Rherwise
speciﬁ)animm]}tmdels olsc astesephont et ;nobﬁy corepmindngwhick afe,eeithibalescope of
functian wWith a. S]lelt bl e or n|c a

soundngpdic Jpdepenit fidaplie ’éH%,ee]ﬁt tavaﬁorg ¢ HsppepgEhests wiithgut undue

tox1c1f§ﬂ rli;hth!ﬁ@n hzﬁfe?gle'reﬁ%ng@ ranﬁxtﬁgplhlge dr® c’bﬁﬁnéﬁﬁ{ﬂﬁa&ewlﬁ a reasonable
[or purification of the compounds of interest.

benemesk ratiot amgareﬁéﬁapﬂn@sfoofhesucthn@aﬂ uss. are (a) acid
ts formed Wwth

1001430 0 s SRS ap st b b g e pEEE of B heasipy wless otherwise

spec1ﬂf6dd iRGco Hidse @f-‘ddi‘u shofne i Ghdre camipBundsWifthié témpasitibn which are,
hosphoric acid nltrlc acid, and the like), and

with thepaoge D scml mogdienl dedganent swabie fos mmap@nea@émta thestisgues of hosts
w1th08€(al10du%bt§% Zc ﬁlq{ahgﬁl ?leﬁﬁglrgsé) %%?gllé({]nlgl%t@g ') Irei( gc;?rﬁ%b§f§u?ate with a

reasoide battdit sl nratis,ahids afeoeffadivai foh thet ahteaddd oges Pheimarsutically
zinc, calcium pmagnesium .alum num copper, n| ckel

accepighly pﬁ@fﬂlgwlsowf Uglg B TIPS 108MS( heken @ogsle. pHPpg2pr more
ter ut

comn 87, CPRRGATIGE el PRRRR LSSl s (258 icy

transfershealria vufo tonyecld nher;mrfmt «:onmpmmrdj $r ewhmple ‘tazrlgrdm/lysmlnrblodsrb

sound ne dgpent , itable for use in
0014360 Plhettenp P emEr el cakitfeom ke hnBhecTmdue ompotnd thatis
a mixb@XbCddatsioth b iif Fhicbne@hhRIdHG iy ﬁ%%ﬂ'ﬂ ffe@Be Ml?}l)(ﬂefelf@oly present

are conmmensurate with a reasonab enefit/ris
to the eatenbof el ommeras ffid oiore/prefepably A8Yororinmarendeddingd 00%.

0143] . The .t erm Y phar Jcally acceptable
100145 o s as G R REIRER) 8 cibe RS A Bwcringipied and
unsubkit@tddd Q&‘Bhelrélﬁsaegﬂ@ V\gdg udSrefécdonte  dptiofBesuRiedNdie @foup may be
the conposition are, wth the scope of sound

optiongdlyli shstitpigd giishte; g- ,shﬁlt)%ﬁﬂ él}’fiWYhs'f’énm% elplester, apylesien, dylester,
u 0 ir a
0 e R AR T D i T
alkyngl, heeasgoleb| ailfoaivehdid,/ sulfilke, rpabslm,onﬁn@bldgrlﬁmef)tﬁa@tbdt&nlc acid, or
for their intended use. Pharmaceuticall y acceptable
borateyr odrugs al so include zwitterionic forms, where
possi bl e, of one or nore conpounds of the
conmposition. The term "prodrug" includes conpounds
In VitthAssagrMethads dly transformed in vivo to yield the

[0014%]ar e& trnlg:o%n rLlCh Iigcrreaes)e(ac allc?tat?ye Qaﬁgﬁl?n' StlryS 11{ ?narnrnaﬁlan cells that

overexpress amyloid precursor protein (APP) can decrease -amyloid production in the cells.

Such compounds can be used in methods for the treatment of diseases associated with the
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[00144] The term "enantionerically enriched", as used
herein, refers to a conpound that is a mxture of
wep@anioners in which one enantiomer is preseneCi/HS2007/072959
excess, and preferably present to the extent of 95%
or nore, and nore preferably 98% or nore, including
accun®kP¥6n drPOaAwbidl Beddserimed ARy SOABplidatisH B&E i1 1,/82€d7(, fasd January 9,
used herein, includes substituted and unsubstituted.
2006, rredisglosuge g whish iisineerperaggsdacias " opti onal |y
bstituted” .the group .nmay ptionalk | It
100143 ibshg Hhodh B U T Yoo AP PR 3, St R e/ E8impouncs
whichadry begtileih, m&hd sl of $tetinent ahkyibgmdsivaf diveyidod mbgdiated with B-amyloid
al kyl am do, aryl am do, al koxy, aryloxy, nitrao, cyan, )
accun&lq@my |w’hereg} kl&@nlg)pt’hoqi‘ @p@pgwé{e@}mg a1 e dution 4g (- E measurement in

I . . . . ‘
the ccl ubfi ExpEB A S bR AR SRR Bpp O O E e Rupelens in the
absencke of daseongapadi t @itchvengaiuadw thae néduge iGCErammadefidnncdcteasing -
that . overexpress anylgid precursor protein (APP) can .
oyl Brossion 81 %«mneﬂhagy;fﬁﬁa QRO W TERiein ahd i erapeutically
and dGSARPMHLS L&A RehY ﬁ%&_nieﬁt Hiﬁ&i@@a@és §RQbcihiag v&i{he@tag@%d Sfoduction,

di'seases associated with the 22 WO 2008/ 00607
such BCWhIBRGBMIEAXO59 accunul ati on of 0-anyl oid, as

[0014g§f‘ Ega:pgg tljvre] é‘é)&guméﬁgrlyﬁcﬁ)g@bﬂ;l\% %t% ! 32%%4R7rg¢algnitlneléjchanisrns of
celluldCOT Rfmalifd ah@r @like thO @l kalcRin® BRarMRRO BB Rt ubigultdul in cells.
vitro method is provided for screening for conpounds
Capagpfativh caeigmyesfyuinvelyesdicstsation afrdetrememariae ¢alggmo shannels to
; ) ’ ] ; e y -
cous G AR BT S AIEL Ao Ry da A A B SURURbl i e
lumerGERC ate apting wapincllds, mokteconghdry upmpossnposithe chdopldsenic reticulum.
test conmpound in conparison to the CCE neasurenent in )
The epgeplasgye apfeaiyn iy helicvsdio sigaal tBe dlrsegnpenhgac cplgium channels in

the ptgor@ngsgco% itkiGe léﬁféfﬁ% ehﬁ‘y.d q?&%%@i%tﬂ’g ﬁIcilﬂﬁyéng&?rﬁ}élenishes cellular

uction in mamual i an cel over expressin
Ca’' sporet &t aapahciteafe dxhmphpesitdqaabd folloaring thssimmd s¢dep@k hytivation by

useful int reat nent of di seases as iated, wi.th :
neurof SRS d- S oRIE: . MR 8T SURB Bl sille, Colls which
overckFOkABPP GRARAEE R IthM o CRLSHMPIL BT dshdedd ACE RiM&biRfs b Eeducing
nmost preval ent mechani sns of " cel | ul ar Cat S|gnallng '
B-amydeid, preduictire Bheh GCEanhibiptsiapamsshidvmedducing@rarhgloid production and
.ubi.quitous in cells. pacitative calciumentry
a1 B P AR AL hmrmor ane. cal cf um
[00149haNARS chdod@@nsahé AR tHodfdotpriaés siag @bllgHoahe test compound or
calcium in response to a fall in t concentration
compeynds; nmegrairing (gepsciigHvegelesmy ephy (6(Fana| thescellprpand identifying a
- 0 0 ' ti T
asofRCLY, OARADP Rl OLCARIGBLAR 6 AL AL g ifpounc,
as an imelidataa g tleadfhictierekeditet sompourdhie thy we@ssnt@l diagnosis of a disease
capacj tative calciumentry. Capacitatiyve calcjumentr
associ,a‘@& ikl gﬁ:e%ccg@plragpgrof B-am%oid. %he cultured cells optionally are c}/ells that
overexpress amyloid precursor protein (APP) or a fragment thereof. In the assay, a
measurement of CCE in cells unexposed to compound can be obtained as a control, to allow a
comparison of the CCE measurement of exposed and unexposed cells. A decrease in CCE
of, for example, about 5%, 10%, 15%, 20% or more in the exposed cultured cells in

comparison to cells unexposed to compound indicates the potential therapeutic effectiveness
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Cat stores at a rapid rate, for exanple, as required
follow ng transient receptor activation by
wozesoeGansnmtters. J. W Putney, Jr., Mol ecul B€T/US2007/072959
I nventions, 1:84, June, 2001. Cells which overexpress
APP or fragnment thereof surprisingly can respond to
of the@oRpoifd 8 ddMiouRls foReU4€ biichal Forafiml 40k dffREeE Wethi LOdiscaSd &diociated
CCE i nhibitors are useful in reducing B-anyloid
with %r@@al@wwlatm oftAléhﬁtlnﬁgsams’bn@es associ ated with
[ﬂﬂlsm?h@o@%n‘g% ro? ;ﬁeﬁg t%i)i(l%ﬁ)n 1n[ 3910 %er’ tro st? e{‘?ﬂ&f gcj) r@erﬁttlfl}l 891%pounds

usefuloih th@@maﬂ&bf diseas u&sm@t&d&pﬂlﬁ; tHe&ichﬁul@ﬁthbﬂlmaﬂl@tdld{ an assay to
(CCE) in the cells; and identifyin reduction in
deterrgipg the rPO@H%‘?HﬁﬁiS ity otoc derease G-amy 1<h mESsEey ip gopgected.  For
o GETREARY SEgEPRL s A0S 2 Sl Bfrgprss A or
fragmdntagmef $- amﬁylaldcbrsdiaslen 1mﬂ&oxellaisetdeaﬂuteki aritka decrease in B-amyloid

accumul a i,oid. The red cel
produgfien) gﬁ%gr Olied awdn D Ratre o g @ §V8WP’E§’§%APP or a fragment
thered?’ RCHESQEd R 04 1iRditARP )of Othe athglraﬁ&[ffcnhsetfﬁlﬁéﬁogf tﬁ@ cfohﬁoound or
assay, a neasurenent of CCE in cells unexposed t
comp@wiy dantdcat sanithds alvt laimeand dflickedc wnthr oldischse ajsbowted w1th cerebral

accunﬁﬁagfg %@%PZBQP}GEE, S aRngEg ursg%,e ]rété@%albcf%é(({) ﬁ%ﬁg 88(125‘%Ft OVerexpress

APP 8beUkagdai¥ént 10%eof1H%i1a10 %n Ohe M ichNast ORine3ePRERer ovary cells that
cultured cells in conparison to cells unexposed t

overcxpy Ao 3 1n df healt-emytaie mpesused. iial c. 8- hAP&PBuUAPE-42, or total AB1-40 +

ApI-BTRGLINENSS S 23010 2008K00601A PCH)US2ORTH 072888, Rfal AnI-
e comnpound or" conpoun iralrs’ or

40 + ABf-U2 cifeelg Wat loas aﬂdnﬂ68(&a O&’& 4624, a0ed 25% BOPLE 0% boérahore, indicates

accumul ati on of Al zheinmer's_ anyl oi d. OOlSO%gg
the thggpa;lgwaqffwt%?ne%af 1‘thie(9ﬁg1pp9nd(§)n o4frat ﬁmmatlsr [ Ay afflicted with a
CR S §t aten
disead el e PRy KAk Py oL PR b amyoia
conceBratmpls aiad , beameasisaly fdrcexaohpteg imravelltlhdy coypguredsiacellularly in the
| blhhgi to decrease B-anyloid production is conducted.
culture AW anpl e, the test compound or conpounds are
[OGIS@EDC@&Q WICIE Bl drex BRI A DY BF &FRLARAL ﬁ%i%oe rwh@ch EARTRRY according
thereof; (3-anyloid production in the cells is
to thenmathadsedisclased kerdisgndade mamn(lésxaarqu ngingmampmatiere c¢lningfuding but

not 1§84 15 P EP RB7T ChidSL IR TrbrBuf b Bboisgvagrpresed

can iudeN lithatOhmahtidd) ARSI apEellsi whidh &hblbRessd ab nﬁda@ure changes in
conpound or conpounds to treat animals or hunma

CCE mehidp speanapindion i sesmeealpnsets.avelasgnitheliad os Bn%qthehal cells.
[0015%@ gfﬂ‘é 190%.n8§ \V‘Nl gt'entﬁgt?é f&n}ﬂeﬂr' 9[5111 -S{/ht% Eﬁ)ﬂyCCE as well as to
conduct e usi ng ce t over expres or a

reducé V%@gffeﬂhictlbh@feﬁfre@%dllﬂl abhmel of dohecnatatiosy €dr examphd, A& 1 nM to
hanster ovary cells that overexpress APP751. The

10 m\Igaboni; Pf) eMrR a8 wNb-or abaut S to SAad. 40, A(31-42, or
[0015§ft af‘(he’bé@ﬁ aé& YFor @t(n?%ou‘h%s @éigﬁ{ag@o%@ beFauks % @5@ ﬁteﬂs&% High

A(31-40 an /or particul a
voluntb- as4@ys+caABbe @ndmfte;d asigg, arallys | o asimpded30 lRapﬁP/@omB%toilE%methods
0 0
knowr% Qn@thezgr@ can%e used, sucg as t e use 0?%1%%&1‘1‘&ys with 1000, 10,000 or more
samples with the appropriate sample delivery devices and detectors. Advantageously, the

assay can be completed, ¢.g., in about an hour.
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the therapeutic effectiveness of the conpound(s) to
treat animals or humans afflicted wwth a disease
w@z®eod@red with cerebral accunul ati on of Al zheCTES2087/072959
anyl oid. The B-anyloid concentrations can be neasured
for exanple, intracellularly or, e.g., extracellularly
[00154] tEBEwagElt 18EH bHEembOGARA, a%' W&l YRtcGB used. Cells are washed
overexpress APP or a fragnment t hereof which can be
to rem@@dcaém@mrldnmg g twith ﬁ@Tﬁ’etﬂmédQC@a&ﬂl wilkd fegrescant Ca’' indicator,

such és &nmble?&?w%g?gﬁ%eg‘z@u @ | lé epﬁ%sgéllg%ré) B}eferably

washddeinldqulaoéﬂ’fﬁl woaletun BndwRrcakprcats&dom sﬁ&nas IFIBBIGIHank’s balanced salt
thout limtation, APP75 1. Cells which can_be used
Solutl@ra b aside ehasllyeld tha culteie mpdipig@dn e nYhforens capgpounds are
[ I a
combfRFIEYS ARYELLR rALSBITONER N AR, lncRido B B}y rhe control i,
for extitmpia;, aabmbplet of detls imbilhiré c@@binad withl dn @piitabent med wvobindy( 8f buffer
roducti on ?re screened, i n nge of conce %ﬁalons

or watct as as Hsed fordhe Gpmpoyng Wﬁ‘a ooyt 1% fogngpate with
the cé\l’is far aﬁ%ﬁun@ oMtltn‘ib J@idM ca{nogé-ag’tknfﬁﬁgd Gt AusiaY tés‘?ﬁlg Typically,

onmpounds is _advant ageous because it is a rapid assay:
about Hi|5 ghmutm Ilwréﬁasstay&asclm heoressmehgonessuresionty ae takys. dhapsigargin

(16) RATRR B iAo B AT BB ooy 5ol PSRt ih S8 fnd then

fluorcd&dn0OBR BEasiRUCas E&3EHIASn \hd Pxdnk)feR PRI ¢ At e HRMUIEinhibition is
delivery devi ces and detectors. Advant ageousl y, the

calculated gy theghffprsnecbgiveeredic cempound; treagddogtls ard tegentrala WO
[0015§E08é1ﬁ1%§ ggp%rf gg/ 0 n;ﬁogaﬁb%?%l%% G%ngelﬁllﬁlsu?yr?ég@?/og%%E 3§ described

aboveCEHel csllatigo ‘ﬂash@%steti dor ersdvetiohain @-amylofEodection ivcélhs exposed to
DTA, and incubated with a fluorescent Cat indicato

the te%ﬁfeﬂlpagnqq hdhpieghods ihsi qoaginiratipn A Ryl 4¢-2 P.A&ée@ and/or APp1-
42) 1nEc;'ég§ @)Spos%o s %oﬁ%uﬁ‘d %n%eqﬁgefsﬁfeﬂba!nﬁ coﬂ@ﬁ&ﬁ%lﬁ{‘ﬁmeasurement of
pl ace as

In a calciumion free culture nedi um suc
p-am B8 Sprotiaetionsinbahaposd salst fors okamplonjn aicamanplren of parallel A
90 dlffer

cells in the cultur dj un1and o
decre gy P U™ S B AR 68 Muse L TiHORS 0T 5 ATBIE Gfgbout 5%
O%, ( Q%t Q@‘%, vl §O%r§0%n&l Iﬁgl%qn%b é}!ﬂ)%s&i &8 COIjI-l 8re@ 9 tHcQontrol cells
for exanple, a sanple of I's in culture

mdlca(tfzsrtbﬁ me@nmlttherapﬁllélq mfﬁytaﬂlmm@smf the vompeundod thnaf feimalsoer humans

. ter, as.was used for mpound sanpl e.,.The .
oitic iR FE 4 ¥ Eliga® b TG B e RTOR i gl ey y mgpid. o
one caibBlitien®f total 'Ea%?lb@c&ﬁ@ntﬁﬂloﬁe@ﬁﬁlmm$dAm-ﬂb) [Othehdieed. The P-

testing. Typi cal about 15 mnutes is sufficient.
amylopdh seneavaretl] ¢arie seeraramadiumesaamysing the eellsenr intracellularly.

[OOISEEapﬁ{e tg{)(@ of El}?guﬂn = @910&(9 gqﬁdﬁ'fﬁ& E% 0 a&g &feéo%lpounds

trace IS a

e.g., i h@ﬁrv@blﬂﬁlteﬁaﬂ welhBa@ir@dnoragottesGampke. imthichssay, the cornpound is
The percentage of CCE inhibition is

often 6%9“8811 é@ b ngubptgd vty theresHe onabowe St wrs S eimtR-36 hours. -
amyl&l& eat 60 qeeldd u@lﬂg AhNELISANLh @vich assay using quantitatively commercially

available enzymatically labeled (with horseradish peroxidase) antibodies to AB1-40 and AP1-
42 as described in the Examples. The labeled antibody ELISA assay also can require on the
order of 24 hours to complete. Thus, the CCE assay is advantageously less time consuming

and requires less reagents than the B-amyloid assay.
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[00155] Either separately or in conbination with the
measur enent of CCE as described above, the cells also
w@2amsesorest ed for a reduction in (3-anyloi d pPOGHUSL00TO72959
in cells exposed to the test conpound. In the nethod,
the concentration of (3-anyloid (e.g., A(31-40 and/or

[00154 31CCH231sb Refebd So &% ps@cﬁ@%péﬁtédh@dlﬁﬁﬂmﬁﬂﬂg, §30esPB an important
neasured and conpared with a neasurenent o

f
calciurredwijing mgciandsdy éi beth ¢lacttindlpoeaxaiablesands gycitaklgmgsile, such as
' tr [ I.h..parall el egr i.n.the .
neuro? i, SERERG Sh SliBALR ks o A6 ERAGs by Mig endoptasmic
reticuRix@ ngal turd flevadiorite dthe cLfdkol, 1aitoh 26130allf5901BNEd BPIciam influx
nmore in the exposed cells conpared to the control .
from ghey extracelidarcsiass thay erefé]és( &5t $34psol rad éb@disi gtored in the endoplasmic
ffectiveness of the conpound to treat animals or
unmans afflicted with a disease associated with
[00158kr deaureacnumil @CEom @hltéded hellseis' perfompledi ubing rthe amethods for

T MR DT I TR €
measiing: OCE tRec A dHT QIR U CREP! | SkNRdt BRis&R! Will Hpreciate the
I ntracel lularly. [00156] The nethod of measuring
experin®ngaly voiabilitpy assncihigd e withs vimapsatesting agrotfcolso mploamdiypically is
0., .in,a.96.well, plate, as Il a ne ofr. re
corregPoy sypisBigitiod TesnPuds SomBRp a0 BB SEFE Cgp piy See. e
Putneﬁ gawi, edstioSheE| ({zagpav ezboat dhdt IMen&el s, 5rorMabaktervA- #8):84-94
ours, or e.g., 18-36 hours. f3- anyloid can be
(2001get ect ed using an ELI SA sandwi ch assay using
antitativ [ ' e, e ot .
oo A SPTTELE Sy L AL R LE Y oronas

reduc&ABIpréfucaingd) & Itrcchal]l @ @AAgE bf bedentrutions X amphEs of dbwait 1 nM
| abel ed antibodggELlSA assay al so can require on the

to 10 gMyebouts SN do,pQ 1Vh og abgiitetteM torAdM.t he CCE assay i s

V t . i 1 . i . .
oS RSERLE L T SEARILEN I, 5 rin
in B-aRGTUFRONILHOT 2058lc hoitliin GCRon-alaponalehearctie that ovasxpress APP

tore-qperated cal ciuminflux, serves as an inpo t
or a eGP o Ghertat ah T SHIS o BGUMSE BRSF B4 Py CHO) cell, for
examPOTNE T AP S 1aNdOX ALt 9, € oC &K doSandHifuhzAS 1. BISH (IR, Vol. 269,
n particular, when calciumis released fromits

Issue g6.0l7age-1338%B dul, 199heCehtogs! teammiceted mathi ARP baye kegh diesombed in the
l.evel ,se. i,n_the to . whj,ch. nor nal is fol.l oned .
art an%;l}lci%"[%cﬁ‘ﬁ’iwwit ﬁ*?’ r ZPE) Py e &ﬁ%&eé‘loflﬁﬁllx%sﬁ ee“flﬁea‘\f%plasmlc

tail (régdid 719-1318; TWLRIAIPPaNavith®B "Bfc8kRT RN1651/65BL double-mutation);
endopl asm ¢ reticulum [00158] Measurenment of CCE in )

and 78t (E?_rpé’dﬂc‘élﬂll $hq YOREF myrteran).usichge eh&ingt podyoe-oNatl. Acad. Sci.

c : r :

s SREL B - GO PR DA 059'. 0K O g o

ﬁ—AmﬂUﬂdWe@ﬁs@ﬁPﬁc&ei@ﬂEﬁbﬁ; Uﬁé‘dl”elrﬁkddl _l/\ﬁxng?d_ﬁsioﬁzamiiywd Pméluction, eds.
appreci ate the experinent varijability associ at ed

labal s AV iphfRroBs iy Tor Steds M SaAVeHovgi BaMyli Biley & Sons,

r Lizat ] [
Londét‘ng, élﬁ %gzﬁl S}EIVTIF% §Pf ﬁ&l?ﬁé% adrvtgféxg%g%éﬁ ggiéﬂ ?{?Cl&f%m%r}(ptg BPUPP, such
as, without limitation, APP751.

reticu

[00161] Cells which can be used to measure changes in CCE include most non-mammalian
and mammalian cells, such as epithelial or endothelial cells, and CHO cells, and in one
embodiment, 7W WT APP 751 CHO cells. Cells may be used that overexpress APP or a

fragment thereof, however cells with normal expression of APP also can be used. Thus, the
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Putney J. W, Jr., Sci STKE, (243):37 (2004); and
Putney J.W, Jr., M. Interv., 1(2):84-94 (2001).

WO 0®88@3070The conmpounds which are tested for theCT/US2007/072959
ability to inhibit CCE (and optionally reduce AB
production) are screened in a range of concentrations,

CCE ﬁﬁﬁy RSN @dRintAROW, sthc®Merd B nbPa RMuirdRestt foPQQpdthid &l type, or
0 M or about Mto 30 M [00160] Cells mhlc% can be
overe)a@éwqm of ePRis sQher destpiane eheriaplid¢ gultmsdsugurerp, &g, human
neuroﬁaﬁ%lf&turs%? cell %Pﬁ\%)@gl%h%hd%g &g@lé};%a)c(fp ravaﬁ&tﬁ%&o@x@@lé Hom QBM
Cell Sfdiealgmeﬂhnatdb)a rp«;@xﬁary Icﬁltlhﬂdcbfﬂ@mbmt asttotyttd; ficti@Bldson{ahédlig S@vailable
hanst er ovar cells, for _exanple, 7TWW APP751
c.g., frgun Ak sendgé@ 1a]e@eéls sqquas éwalagdgggzrglcrqyascgl% end@b@hql primary
culturF,/oa{nd 3 tn unbiRUe 8&% nﬁgtiggal %Zﬁé&tmlﬂt 1994. Cell
I nes transtected wt have' been scrlbed in the
art and include 7W (w APP751); 7WAC (APP751 with
M hd I Hjon of al nost the entire cytoplasnic tai
et -751): 7Wéw (APP751 with the "Swedi sh"
[0016%1:/5 93/ Gl ARBRIEIY AR s pr@%‘aeg MFtréa%ElP7§11 al’ﬁ‘rﬂah or human
V698F nutation). See, e.g. Xia et al roc.
afflictad adth Sdiscase ISciataol wlt@¢¢repptl am&lamf A;Lzh«;lrnjbg’g ﬁmylmd such
rocess

as Alz%ﬁd Per@??fs?b %ﬁbrcgg}pnﬁngt é’F‘ﬁmgtE’lf”ir"]% ﬂ%er%ﬁeu@"% ?%#GE?EYG amount of

a comy ﬁﬁ'dﬁ%nﬁﬁuﬂ[@’ HREEsdr Rel@t | AmigidSation! 8P@le cdfpound(s) in one
nbl ad, B., Nishinmura, T., Takeda, M & W sniewski,

embodimen raglisia o @ of redusiadhymylois prgrctions f-apndoidmeposition,

B- am%@d%lgutlo?ox%/l%r cﬁﬁé glgt} %%%@g%;oﬁgtﬁ%{ﬁ@&?) o%feqli'ﬁigogiiosis, or

combmhn@h tlﬁ—:ﬁel’(bfben uﬁe dmbodlma uheeoﬁdﬁalngleﬁe ¢omfgulnds heveutie property of
non-manmnmal | a cells, such as

decre@m& QEE: fr eesﬁméméf ﬁélqa%ﬂ abeéﬁ % 1%(?«11%%02%» PE MOk Gols. The
I
compﬁ’lg{gl dm%ﬂgt gfg%?rtogegy\(h\gltégg%e%%g’ C@fli?ggfsltllre%i inCehd §¥6ﬁaa)§ &go cells,

press APP or a ment theré
that tmowav eembedihnentv dvhrelxpreﬂnl ABRpoessi fmgntﬂlt ABRBrcaf. saltcantively, or
be used. Thus, 26 WO 2008/ 006070
addicipgetiio 00 87 s g he compasady | AFCHRG b gubiges B-amyloid

produ@ﬂlélpfortelﬂ@ﬁlﬁle' By £&1QbasR ab&A l*5'% erept 150020845861 $0°6, 8k or more in
or overexpression of APB. Oher exenpl ary ceIIs

cells thﬁt bia@iexmam APBd)rn@ regment élegof Eh;wnnaatsurqde deoexdmple, in a culture

Cur sor NPC l.ch mrercial ly
medinB} §RE e st Rt T 5ot ance
[00168Canadaged liHrélﬁafe)feI@Mdet wze c&h ds\umamaaﬁadﬁ@@syceg in cells, refers to a
neur obl ast oma ceIIs avallabF ., from ATCC

compeindotiivérpéuces &GS, insqsdlh wikich uman by &l W ef?x%%%lc GIF cells that

overeg&g %ﬁh a{ iy 'f:{ﬂasr %ﬁ%@%ée‘féc d ﬁ%g]é '%(L.#m[i[h%le ?I%hs €059 human

neuroﬁzﬂQil:&‘Rllrsolr meHlsn(HNEC) e ralbiice oﬁ hiretah thrd)@tem asirdeldstoma cells,
treating an animal or hunma

endothehal cells, such as human brain rmcrovascular endothelial primary culture; and human
umbilical cord endothelial cells (HUVEC).

[00164] As used herein, reference to a compound that reduces B-amyloid production, refers
to a compound that reduces B-amyloid production in cells that overexpress APP or a fragment
thereof, and the cells may be for example Chinese hamster ovary (CHO) cells that
overexpress APP, for example, 7W WT APP751 CHO cells; 7W (wt APP7s;1) cells; 7TWac

cells; 7Wqw cells; or 7TWyr cells.
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afflicted wth a disease associated with cerebral
accunul ati on of Al zheiner's anyloid, such as
WO\L@BeGer ' s di sease (AD), conprising adm ni stRCT/H§R0A7/072959
therapeutically effective amount of a conpound or
conmpounds di scl osed herein. Adm nistration of the
[00165? MIE WS thahwaBRveraib efiboBittentsefittldsed IhBred Rf8 toMfeBuction in
reduci ng (3-anyl oi d production, (3-anyloid
B-amyleig g acilpthat qvgreamess ARPh elieoedvalvi atwlnereﬂ&q idpegF (o C-terminal
h o) I [
AP B KRR AP RAFSOY ik e i Phaglel 3! b BleBured for
exampioy i@ t6e opld vt c vavietrdcbibulpip pelidnythef arcdgoderdiindndcédsed amounts
for exanple, by at |east about 5% 10% 15% 20% or
from ABP @s the cospoynd qayses f@éﬁﬁmﬁ ThekS-payle oiq e pedesrdprer t y
[00165Eat1t Ii{ fmeﬁﬁ&? th Gy Bl clhiboG@ldnts dﬁﬂ%\%ﬁiaﬁergﬂorefer to a
II's,” that 1n one enbodi nent over express or a
reducﬁmraglrlbﬂlﬂnylolltbmec&ﬂs thk be&‘rmqiresseﬁkBIP,, atierna@ddy td dmoedaby/in HOEF (B C-

termil, AP Sesgetin T B0t it T o B alpRertgmeat o b preasured,
e.g., 1§%Jctell‘rbtﬁtur%%d1§-§r/ ?ntt%@e%’?ula%@o/%h'é@%ey%%/@roaﬁceﬁq{l %eér@ased amounts

s that overexpress APP or a fragnent thereof
from ABB@& thedonfponnéganspd e produatigubt Ruamylomcbm dmre@smrpr i S| ng

1001630 c 45 R FRIRT PboFEet tis B moueT et e e humans

sufferidy &6 tfaunfa@it &rgintifjusy (TBIPAH Metdﬁﬂfodﬁﬁ&iﬂC mGfd ipfoduction,
cﬂe% I s which may beﬂj7%\(/\7l' APP751 CHO cell s ﬁat P -

amyload élﬁﬁ%pt#@ssﬁ axmdmdoneltrﬁféxwéyl(ylc&mkmgoébry@n@bhmﬁrpwnhorylatwn of
tau) a%d%r 'mictd ilgglgqs ?%L}élﬁ%é) ’Th% rgethoﬁl%c]%r\(%es MW 1@%&1 ne r%[0 the animal or

UI'SO ure o

humaﬁ,sﬂor @RHhEIs, mmuah@ﬂel}asﬁ@rrae aal] s therepaeitdlpl efdctioelanfunt of one,
such as human brain m crovascul ar endothelial primary
two o oFqempPods Atipkared herini ik anc enperiglabehipstane cgmpgund is one

that d@é'r'ya\éou?gﬂ ﬁ)q Je§§‘1]n uceg 3E %agfe{b‘shPS%f ?6@05 ?5"‘/‘0,626%6‘ more 1%1 ocultured

ol d production, refers
cells. dfltemuﬂrnmdcbetlh aptlcmaﬁy caefsmaqlma;hhm lod ng-ockuobdlon cehs thet d)xserexpress
ment, thereof.,, and t

t hat .over expres AP or fra
APP By S i gl AGR o Ha QP UGuAE gy with the

cornp&ﬁldl c% Mﬂ%Oun@é/ for %Xlﬂ’éﬁﬁ)ed\lﬁgrlod Qf tlﬁ%QHé}le@fteﬂW ngs k%aﬁ%ﬁéwn that
wt APP751) cells;

TBI mqgrmsgs tl@r su};wp d@y [te thezc?eV@bpg@@Bpf)a@)md thus it is beheved without

PCT/ 7 0729 016 [t.is poted.that ereve
being SUACRE QR (Gl ST Seahrpiet b Pairgfoit &Il g oxidative
stress) Whch'r@dW‘l’v@ﬂkdsylnBrgﬁs@khl%l tohRbnRYEthe RE@ D dARE the progressmn of AD.
alternatlvely, an increase in aCIF (a C-termnal APP

Alterﬁaﬂaglweﬁtm agdigen kndogcasnaciEEdn caly/tt Cmﬁldsaéﬁq,ﬂﬁﬁ)é decrease B-
arnylou'i % Wiof %Q ?&10@9? SULRE FRLat gr)fta\{\}‘ﬁh She cgmélr;l%léiﬁ 8om%ounds of

ure or race arIy ey are

amrnallsncﬂ’ rasad @ﬂhﬁﬁg $ronf & ABIARR cestifile f@o&mmpll‘ej feiaalsms ohd @our, 24
producti on of B- anymﬁl d to decrease. [00166] It is
hours P i HBIea € HEOWNEIBG SFT: FEO BBLN RS scl osed

[00165]9r eAIﬂyfo?(fo%EmEOd@eases which can be treated according to the methods of the
present invention can include, without limitation, 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.

[00169] The methods of the present invention can be used on transgenic animal models for

AD, such as, without limitation, PDAPP and TgAPPsw mouse models, which can be useful

28



reduction in B-anyloid in cells that overexpress APP,
alternatively, a decrease in B CTF (B G term nal APP

W0 e@gieir) al so known as CTF-B) or APPSB sol ubP&r/us2007/072959
fragnent can be neasured, e.g., in the cell culture
media or intracellularly, when they are produced in

for trdd@Rg GRASRALAFTRADbSinh{i@B ARitRws tabs%cﬁmwmg @gﬂtﬁa?prédwﬁon B-
productlon of B-anyloid to decrease. [00167]

amylaid) depesitiamtforinyteist newotesicHy c(mcéudpmga@bwalf bypqrplwphwlatlon of
tau) aﬁ‘(ﬁl hﬂ&ogl r& E%ﬁ%ape%tralsryg s | ”Qte&[o‘%'l‘l(lgﬂ QIH\[E? S.0 11? flﬁhgns Transgenic

one €

amrnaﬂ) rmtdi&lst ﬁo@ AD fc3n bamyshanﬁtadlem% Sthadnrd &Iﬁ&tl&j’ﬁwl@lbd/n in the art, as set
neurotOX|C|tXB$|nclud|ng abnor nal éperphosphor¥lat on
forth dar exagpje. A limigtieg iodindted Stytey Hatsat Noped ABT-RH 3,404,764,

] h |
5,387 7r4§ 4ae5 7’5‘?”5?'4%%' 5‘928 Q3. ﬁgé‘@r%ﬁ'@ 5 95 7*7%1”?315'%%{” y175,384,

xample,’ iately after 't erépe
5175§BﬁﬁnmﬂuéﬁﬁhﬁUnt of one, two or nore conpounds

se ei n. one enbodi nent , | east o
[0017 er%ﬁ acs; %Qf hegaps @55%@%@@30&9 %i%ﬂfrpqaanbwd@fmstered
1ncludee@§(§l @*@%g/ké%od%%lgﬂ-@%Xn@e@r@[arfn%& bpc&%ddﬁﬁeig about 1 to 50

I's. The cultufed Gells optionally are mammalian or
mg/kgbmiyrmqrg’all pardagel tas2Q h@(kg)hmyexggbts@r dapprdr.1 ¢go about 100 mg per

kllogl‘fllglq%{a?g\%ﬁlé ﬁl?ei nggl]eg]é %t nod ]gavy%r Celésﬁg% {;eif : lélﬂ.)lg gf01r example
doses RIFOSCIOPRE, PSLI00Eg 00, 310M gt Ble() 8o tn@Mper kﬂoé’r@ﬁl B@ﬁ?l’tvelght per day,
shown that TBI increases the susceptibility to the

or ¢.go - Béﬂ@atpebkﬂmmdmmmghn neridgy bdihe esfisetivanlesaguirange can be
calcul?%lfig%ﬁ?(g I%gdthg yachb?y ol?%?é’ 360 OX daIE(l ofhce? bRt lgrc‘o\xﬁl ﬂLﬂle art of

accurmu i on” and ress
pharnti@ylogpr K synerglstlcally to pronote the onset or drive

t he ogression of AD. Alternatively or in addition
100173 ehsr EARPRHGORE CPRPRRIdSs arct FRIVEBITH r?&nav%r%yl any suitable

dosagg_q&rn? a1§191u§mgaﬂ¥ n%'t nRfeadqHCt {OO@O(ﬂ)Srnn_g' 810 @%@ qOb@ rﬁ%ﬁf cach active

r eat’ment e compound or co oun
ingrecbentmmamst dashfe fomng onomaeh TBinpoan, (anmIahdesagé@]f 50-1000 mg is

for about o rs, ek WO
possil o RO el A hnin s PoRgbiaar carlioiy WAk s) i or 0.1-50
mg, of 891EB A .@i- ‘l‘j@gﬁﬁe% CFﬁiﬂtl%ﬁ‘l%?es 1Mo s&aRaP Be LfiBAEH the case of

accordlng to the hods of the present 1nvention can
administeitiod &y awionteadtrotendst friesamplal bhwjavtion ot tihgletise,

br al ' hy, h br
1001736 SRR B Bofmafi e RS D s A ik sPRSBRA Fppy phout 0.05
mg todf0 mb et Haalfrobeidch amdtlzaﬂngrwnsbﬁ%berﬁda&h%dﬁem Bg to 12 mg per

anyl oi d angi opat hy. [00169] The nethods of the present
CMYﬂmﬁ@éﬁWNﬁﬁI%&hﬂB@yUsed on transgeni ¢ ani mal nodels for

o178, G e LA B PR TAPRR  oee

montlBQFbﬂﬂSZ)G@ﬂdlﬁon sixafiorthe @t friog abp[lewﬁﬂ\t/édkg t@ fudir Seeks.
|nh|b|t|ng condltlonzﬁa5500|ated Wi th - [

I i d
[00176 OOE%F(PWS(?an?tS ISeispY RYng éﬁé@lﬁf i %ﬁqumpgl 13 ‘Agzheirner’s amyloid,
such ef&%boﬁl‘é)@h%r@]&’ rﬁ«bgsésf&% o RRBR! M&ﬁﬁgﬁ OSRRBA¥MAl QN that the
tau I0sis In the central nervous
duratiey of emtufensmﬂh c@mmahd‘s disclosedHenamsan Tasafts ggpntioche lifetime of the
animal or human.
[00175] The invention encompasses the use and/or administration of other standard and
experimental therapeutics for the treatment of diseases associated with the accumulation of -

amyloid and/or the treatment or alleviation of one or more symptoms associated therewith
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ani mal nodels for AD can be constructed using standard
nmet hods known in the art, as set forth for exanple,
WwWawRaBouo70 i mtation, in United States Patent NeGI/US2007/072959
5,487,992; b5,464,764; 5,387,742; 5, 360, 735;
5,347,075; 5,298,422; 5,288,846; 5,221,778; 5,175, 385;
(e.g., ﬁEi(e]Jsé 03 gaéetylcﬁolﬂeﬁtegﬁg inléBord, st3RtA36 @nhlf)ﬁ%r T8\d/or active or passive

| ary dosages of the one or nore conpounds t hat
vacciResh ﬂigxagm)hqan)fs tqi@fe@gutlcpsn&na‘u deayobo@sed] o apggyrdagcporyh the methods

descrlwgg} %?eon gtﬂcﬁ)d,g @ %gfc‘ %inf) %dc %nngﬂf@];ltf® g(%%;\)/\ezﬂg hF&%LON@

per
(nvasﬁgmuﬂ;;y R(EJMI@JYIL@O egammtaniaﬁél) rrgC@@NE)k@l ogﬁc&tﬁeb;odNAMENDA®
of the recipient p

(memigistor BPADY SR eiealipiienihoios S5 6111 0 gL V8L DoEl Lity).

FLUKggr I\%y, ﬂ'&b@@feﬁj’ A%W? %ar}ﬁglrcggtr ?orpgalggn 3(]161‘@@5 gmtechnology)

phensmmeg hTTB@S dmans Theche Phawia) v K EISag@ (Aﬁg]éZO@amdaera) AZD3480

(Astr H%cra ,a{;%t%)?@f» a%’rﬂa?qeﬁééag§l Y %% leﬁ%g)ggg;i}mltomo) Debio-

9902 [ @@\1 7 éﬂ)ebﬂﬁﬁlaﬁﬁﬁp WEQAMEXRW ndsires € 2697/ e ch%ktt | M aboratories),
adm nistered 1n any suitable dosage form including

AVAKDIARofrosiglitizosd), tdmtnibqno MSOIIO1 465, (Mmary Rherm@@0tiends)oMEM 3454

each .active [ er .yni dosage for E ch .
(vernRy D o CHETInsB ot B 008t R EnE " B s SRE A2 Saceis
PharM&ﬁ[ca@@S@APKWA@E‘(X Olﬁs@énq ,576@7 %m@aﬂm‘%nﬁg)o m\zu%lz@QSanoﬁ-

or 0.1-5 , . mg or 0.01-10.0

Avenigy, EaMHEFRorsidiboior mandes). miiona Ly Brissd Vil 4§ (Voyager
f
Pharn38Richl) or FITLALSIGRALIS. BY clha BIA G Bhorf L S0 80, FOF

Ion o In
[00178n0t hehehibadtior atso dhbﬁnﬂ@S@gﬁe @l@fﬂ of &ﬁg@rﬂp’mﬁn@@ﬂ’d combinations
ound from_about O0.05 per day,. from

there%ﬁeé% AEHEeR i fwﬁhqr&owwoaewﬂa ag;tweawr maswe tvgceipes for -
amyldi® dpﬁﬁses ﬂ% 8 dl"ﬁ'aglap rAﬁEQM{gr’% dEaRET ﬂl%ycorﬁtqgé!t?o?i% ann%e invention

anot her e osage ranges,
enanmmmsd&ymﬁmmkahwmanmbnuhsofpmmnwabmumﬁane wmﬁbomossrﬁagnmns

threcoie 19l but Pl LBAEEe HeieHg o bt AR Caadliomser BRngfom). 1n

certaiNeADBHARNS tRMIiYdHitions YA oRcMIds BF LK ORIdR, also encompass the
progressive, intractable brain denentias, it is

use angort asmphistreidon pavaccines asidisaloswh eqf, mrlgdt Retant Mt A,189,819; U.S.

Paten ﬁggﬁﬂ@sggg ?Jﬁ%oﬁagﬁ}t ﬁ&g egﬁ %9%53'8 Eg‘é%gﬁ% -:@07611?88' U.S. Patent

No.: | V501820 (&BCOPMASS ENo L4124318E7; andLor padi nAﬁ}Bl[@hb@n P@blication
ot her standard and experlnental t herapeutics for the

2006/924007 bR Btenti A pplisatomPublisaion RORRIROIHS: 468y Rateat Application
Pubhé?lftlofl ?Qr()O?}@pge 9431% %ﬁg/nggtgtgtgzggf) ac?lﬁéﬁr?%élrlga[vt\ho li@ég%? %fS Patent
Apphé’zﬁﬁ)ﬁ/ OEl&ﬂiE@tldRCT QD&H@TA&Y 2999 U.S. Patent Application Publication
2005/0090648 (each of which is hereby incorporated by reference in its entirety). In other
embodiments, the compositions and/or methods of the invention encompass the use and/or
administration of active vaccine as disclosed, e.g., in U.S. Patent No.: 6,962,707; U.S. Patent
No.: 7,014,855; U.S. Patent No.: 6,982,084; U.S. Patent No.: 6,972,127; U.S. Patent No.:
6,905,686; U.S. Patent No.: 6,875,434; U.S. Patent No.: 6,866.850; U.S. Patent No.:
6,866,849, U.S. Patent No.: 6,818,218; U.S. Patent No.: 6,808.712; U.S. Patent No.:

6,787,637, U.S. Patent No.: 6,787,523; U.S. Patent No.: 6,787.144; U.S. Patent No.:
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(e.g., the use of acetylcholinesterase inhibitors,
secretase inhibitors, and/or active or passive

wWo 280030 . Exanpl es of therapeutics that nay PET/US®A7/072959
in accordance with the nethods described herein
i nclude, but are not limted to, ARI CEPT(r)

6,787(1d9n&PSZiHatont ENE'—(QN(T 140 (Uly aphtcsMNE) 6, REMIDIYL(S) Patent No.:
6787@gglantan1ne) r% étacrlne) NAMEND, A(r}

reandtl RePateATADVREL. 1 §8 (cgeh et high aehcrehyyipogparoed (e reference
mlts%d %tﬁ LY450139 (Eli Lily), FLURI ZAN(r)
rbi profen), ALZHEMED(r) (tram prosate), PBT-2
(Prana Bi otechnol ogy), phenserine, TTP488 (Trans Tech
Pharma), KETSYN(r) (AC- 1202, Accera), AZD3480
Methodsof Diggesisa) | CX717( Cortex Pharmaceuticals), AC 3933

o018 B P B0 BBl o e

the rigf/ADDKA(aYpitig oS ilisbast amemmdted diitte borebral BV WHEBti¢MeTO ieheimer’s

amylo,v& 6 %Su ?1%5 ﬁtHB]@ 2}?’ ﬁgl’él]-lﬂl (]%/%Tg&é P%ﬁsé rraéagllilrtelm%g‘l 81) B-amyloid
conceﬁ’ﬂ@t‘[dﬁaﬁﬁﬂlt b GRlifleral Iﬂﬁars)ucﬁ &@lﬂla%pad %@I)um SAAE ¥dod, urine or

(Sanofi-Aventis), AVE (Sanofi- Aventis),
ceremeISQIE@T (loid ((E%E)agﬁ thenanmhy:r dgian. | &d@sw@lﬂbf tharmethod includes
i G0 UG e RSB SRy SRRt o compound
dlsclobé’&/l(?éiélh% cBhiBhabE EHPRTS ¢S ohdembsEmRht, bhE o MBROGMNES compounds
and conbi nations thereof of the invention in further

decreasgsri§iGlain die oflh rfOJaéﬁmlée,ahﬂ/abrleapb@@l\vé‘Vv,aHMoné%%f gp% or more.
Alten{&%?zelgn%l Ql_rz%idg[ 0 nf,g.sc%g{eaélﬂg @Et ?18'0? o%li]l% groqﬁn%o%nds decreases B3

€ CO I on | nvent| on

al’nyldldﬂ proﬂdamcm Rir reafiinple tBNal/1edst Wis@it 6%,;1@3@ 1\5€0,\2004, 12308, 30%, 50%, or
ant i pbodi es or, fragnents _thereof, including, but

more ﬁéﬁﬁq’aﬁwﬁe@ dar @@H&%.lﬁ é&?zraﬁ%ibmaqf@umed@elis WB@PWV@H@XHG%APP or a
| ts,
fragrn dt,q(e)r)reof o as K L?écph%&gﬂﬂ%p R sef&h% @8%9&3 bhd g)%ﬂﬁ) measurement

et ho e Invention a nconpas
of - am}éoﬂmdmoafnt]adnm m skeafioonpltmyaecimewhals bdosl; luasedr CSF of the

anirna? gjyx’gmlgg 21%] ; aa F %%éﬂ%di%fe%e%gﬁ%%t%ﬁg t}% grsltglagtéet%gwpment and the
secon&k?neasﬁeﬁl@ﬂt’ 1§ %%terﬁﬂfm%d a@tcﬁeﬁfge iNehe cdhcédmbativdof BUar§y101d in plasma,

Pat ent No. : Pat ent Application
serumPublllcrl@ dilpesh u@l@O@t CQSIE)OTZ th@J Scomhtreeasurpiehi ®amp@n¢d to the first

li.cati on 200 5: U S Pat
meas%ﬁ%??t BEieRSS 30 /‘%O‘g‘i’ﬁ'%gingwrs‘? PRRY %tdlagﬁgil? 8g€‘| jasc associated
with BetBbral abédhul2Q0 Q05X 28dimels Samflsiemt thArRRBirh&ladt Bdman. In one
Publ i cati on 20050181460; and S. Patent Application
embogtigst, et ingigase0 a5Tiphoelblgnyiid indigateshine ressngreplemyaccumulation

of cerél%%@%—?ﬁl&?oﬁ& q&n@fherrgffoﬁer RO k bf‘dlséa%e ?In{h'e % Eﬂcc?sd ]?@?]E%rse.

nts he  conposi |ons and
[00178Nv dnis leshicess; onpaas btihg bused Bj‘fldﬁp theoyd thanithd b@hp@md@fcan cause
. active vaccine as disclosed, e.g.,. in US. Patent
an ingieasg ANy (91 copesnigon (b Plasmieguling gy 8 Ollﬁa‘?le?ﬁ‘ or CSF by

fac111t’e}{(?ng th@ c?e%?ang§ 6f aﬁ‘éa ég?(?cfu%&i B- %gloﬁ ﬁ%?l?th%%gntré-}] n%rvous system into

Patent
the peh:jpﬁermeue Htcrdﬂsmg B@e,tﬂﬁ&,d&@ﬁ(:eﬂttaﬁon ﬁaﬂhe lpbrlplﬁ:ral ﬂuld belng assayed.

[0017&8%@8%{95%‘[ 0L7J11 tlrgg tg?%gagl\rgmat%a% 8th62 %ge tvagoSér nF1>orte cotrnpounds after

the first peripheral body fluid measurement, up until the second (sclected 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
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6,787,637, U S. Patent No.: 6,787,523; U S. Patent
No.: 6,787,144; U S. Patent No.: 30 WD 2008/ 006070
wWEQNBBPOD 7/ 072959 6, 787, 143; U.S. Pat ent PCT/US2007/072959
No.: 6, 787, 140, U.S. Patent No.: 6, 787, 139; U. S. Patent
No.: 6,787,138, and U.S. Patent No.: 6,761,188 (each
as ne&@fed M¥peRdihg, ﬂ@@reﬁ@dipllenﬁﬁrtﬁ@ﬁ)?dg@éhsﬁm 6%@&&%@@6 anfB thé patient. A
entirety). Methods of Di agnosi s [00177] In still a
suitabjq peteeic é%@djaﬁﬁ)qﬂosage mft gd:ong)opm(b@r demppwids disclosed herein is
admmﬁét@t%goés é NSty ogﬁ{trglrvgﬁ fgr and lfhe loflc? f V%ES Sltﬁg Iﬂigwaual can be
| S8asE>as S0t cé&lenrar cumﬁ

monitétcdpetiogicalsy umamilahdendpos. Moﬁ@reféﬁre&ﬁnﬂ)ﬂdﬂiﬁém Qhe cornpound or
human, by taking a first neasurenent of (3-anylo
compRusHis efficr AENBISHEIESD miae\Wpé?r. ﬁh@waﬁ Bady @ | i weeskécﬁoals the start of

admiriys Lratlgﬁ 6 Cg% é‘rﬂi}p Wiﬁ%e%sﬁls aﬁmgé gh E@ﬂc@ﬁ’ﬁreﬁ qnslﬂhﬁ%ve of the

e ani ITH urran sequent
risk onpttehmﬂe ofie disdes assd it witke B+amgyld)1d acthienadatiorads, @g. d’wn‘am 20% or

E Igg@({tl caII ef.fecti ve ampunt of a conpound as
more ?tg’é’la “ﬁ‘é’tngl ARt BEASPTT BN t hereof. In one
[0018%@6@1‘4@ d%@z?ge@ of TR 8n@6r hge %9&?9&{%5(1150@(%%& §RRFP that can be

C he” cel I, for exanple, | east about 5%
admlm@%ed 1542 00 b—ﬂ Omg kg bqab'tvemg\lat foresxgmpler ddily. adldlickéraplary dose

to cre si n or more of the.co oun
of COIBB% as é‘ péorcrﬁcﬁg?gg P?)@Ph &t %ﬁ PFo i&ayeQat &gatEOdy weight per
day, dr®asto @BQUIO(ﬁﬁfg péQ%log'k&%boaQ%elg'lﬁ%t@%lpﬁ@%)e&fay Lower doses

nore, as neasured, for exanple, in the nmedi um of

may beurefigrabl, &e gxempls daseooted. 5x 9P ees 04PR0 g, .51 aegren(.5-5 mg per
kllogr%glgl{ogig/t dgﬁt r}%? dgﬁ,a(% e ed B?te()rnég&g ﬂe&f‘ fkﬂ{)%%m @(?(%e\%glggt per day. The

effectbendsagd inge—an $etoak:arate‘dr baxeloash® actieityuof theh@ingound and other
bl ood, _urine or CSF of the animal or human at a | ater
factorp kpewn Hife pHof ghmmsceloge bet ween the first neasur enent
183d S {s8l BB e GRANIGdinthist
001381 e ORISR TRR, 808 g o A e
in anywhotablebdosat, founj meludmgCHfF nbnlimited seconchnteaag e300 mg, or 10

onpa dtotheflrst surenent inhdicates a rj
to 106E TR B ot S dheBdisat Brrovht dpsghdens oft icomget 011000 me i
possﬂtﬁ@s‘l%'w%ff ﬁgsesvﬂl&hbé: 91"&&5@'6 ﬁﬁ"éb&ﬁﬁﬁ?ﬁtﬂrﬁﬁ @108 &hFJSU‘%ﬁg,Sor 0.1-50
amyloid in the ‘ani nmal human. I'n one enbodi ment

mg, of AdrEheg erO Q)le&(D th aFuI(fl&‘rmnm dveri dodéscmeie be ukbzed in the case of
f d,
wcmiBHEREREY sPopa e RECH e Ane e R o R pallic of

the di sease. [00178] It is believed, w thout being
und by any theory, that the corrpounds can cause an
[00182hcr%§w1_1§§(3 amyl oid concentration in plasma, urine,
ru I C
[0018§fe a‘&rngﬁl)géewo cgllln§ are(%':ﬁlg%% %gﬁ&loke{ | a&grag{fn%?]ﬁg, which in one

embodiaidht edn teeused tmsmmtie described hdrbia, pelidptpethy tredtitieat or diagnosis of
i ncreasing (3-anyloid concentratjon in the peripheral
discasep (sePpErch gV s SYRE Qoo RdPn Thle AetamFion Wtleidne Ay of the

comp@tq{ak NiA6RH ! R ant NG IR Coan WP ud FPESMGIATRAM R $hAhdeflods and

compositions disclosed herein.

[00184] In one embodiment, one, two or more of the compounds decreases CCE, for
example, by at least about 5%, 10%, 15% or 20% in cultured cells, wherein the cells

optionally overexpress APP or a fragment thereof. Additionally, or alternatively, the selected
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the first peripheral body fluid nmeasurenent, up until

the second (sel ected endpoint) peripheral body fluid
wore@se@ment, is, e.g., any suitable tinme peri®pdl/Us2097/072959

about 1-12 hours, about 1-7 days, about 1-4 weeks;

about 2-6 nonths, or nore. The tinme |ength can be

comp@Hdust &npodhd YR 400 8/ HVA6i A0 BEIdtR2 R TxAAZRD By adeast about 5%,

needed depending, for exanple, on the progression of
10%, { fie, s @aswore.andelistbatpaeraptess APPoyiatfepgmenpideicotii ¢
. Q.. bV f t r. N
00135F, 3y 5o U R 08 Ll RS FQTBRMO S SPTRRYI compound,an
isoquinBlific@vkanid cympautd, tahelrh3dwliymodidtict enel®e iddtivdidn an inhibitor of
i ndi vidual can b nonitored periodically up until the

e
kinasq pgipdiyraf. the mlaelet-gerbrd rarevtheltsosi(FRAE) redsatosorf DinB getivation
Chiti 0 r [ 0 y
inhib TR U 7 TS LBRPGuE Sy b o Bty d8Y S {Bqiferpone
lactonenekpani inhibireasiikep kindfee EKEAR)e thahincarcemiodahéemnlecreases CCE,
i ndj cative of the i sk or. presence, of a. disease ..
for exy@plse Pk b festiebhut §2Ry Marin e laIals Bt inonegnpodippggare cels
that ov@refBQOAPPTHF & ﬁ’@%ﬂ{@ﬁ Nh&R8r, Tl Iptidhstye NEIRRIALILy or alternatively
nmeasur enents. [00180] Exenplary ébsages of the ‘one or
reducern B exngydond opradisctidins tdros@thphertei af kchsitaboan 28 or more, in cells that
adm nistered include 0.001-1.0 ng/ kg body wei ght, for
0V@e§@3ﬁb+€§8%?Iﬁgnﬂﬁ%@§gﬂ%lary dose of compound is about
[00188] t An e FEHbHinR@EYordetvaNbr PBfe dfe cdmpoud dEBrk@d BeRbYy may be
wei ght per day, or 0.1 to about 100 per kil ogram
used. pdaexa@mplghel ppuitable ewapqyindrs apempeayd gggﬂzéﬁula dsesa splgycster or
e e of or, e s of 0.5-100 ng, 0.5-50
pNXH%%?B%Sgﬁ%gaﬁggRﬁ%d6§§8@8%§h%§§? ki | ogram body wei ght
per day, or e.g., 0.01-0.5 mg per kil ogram body wei ght
per day. The effectivegdosagersange can be cal cul ated
based on the activity of conmpound and ot her
factors known in the aﬁi.~ oha,macol ogy. [00181] The
one, two or nore conpo di scl.osed herein are
conveniently admi ni st er Bok~1x §ny sui tabl e dosage
form including but not | illmi tled to one containing 1 to
3000 ng, or 10 to 1000R%y Mf “®étive ingredient per
unit dosage form An oral d&sage of 50-1000 ng is
possi bl e. Lower doses may be preferable, for exanple
from 10-100 or 1-50 ng, or Q.1-50 ng, or 0.1-20 ng or
0.01-10.0 ng. Furthernore, Fower doses may be utilized
in the case of adm nistration by a non-oral route,
aShefPy: exanmpl e, by injection or inhalation. [00182]
Compounds [00183] A variety of compounds are provided
a®' i Hcdlbgldchchetied stragghd cheh pwanabkeil cindicycldnagkyl), optionally
enbodi nent. cap be used.in jretho descri bed herein,
et udr A Ea! 1Y E P ey SHOT g B FOeGHe, T a5 6gA ther
aR3Qal R ek MIdRNEGRISINI), AR Wk Bl 1 @f haMb Zhed i Bdrcky;
anmyl oi d. Any of the” conpounds dlsclosed herei n and
b& end Banrchadepsadently optiatllyatubsituicd atkybesten mytlsstemesilyl ester,

alkyl amide, aryl amide, cyano, or nitro;

R” and R® are independently H, alkyl, optionally substituted alkyl ether, optionally
substituted aryl ether, halogen, hydroxy, nitro, carboxylic acid, boronic acid,
haloalkyl, amine, optionally substituted alkyl amine, nitrile, optionally
substituted alkyl thioether, optionally substituted aryl thioether, or optionally

substituted heterocycle;
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conposi tions disclosed herein. [00184] In one
enbodi nent, one, two or nore of the conpounds

waelewseawes CCE, for exanple, by at |east abourCHY$2007/072959

10% 15% or 20%in cultured cells, wherein the cells
optionally overexpress APP or a fragnent thereof.

AR dnldqtake YndePEndthtl ¢ H) @lklyY. @p¥ond| R us &l teel @fkyl SBeMEbtionall
2008/ 006070 P /USZOg7/ Q@ coﬁﬁ%und or cghpodﬁgb Y

r educe SEstmi¢bIryl @h@d@@@g%h hydrexy.aytzemsrdoxplic aid.|begenic acid,

about 1 59 1ls
over expibalishlins; S ERI SRR oDy by cponaly
enbodi sgtitut@hakgrthivether, obtib il yeabpiound aryil shiedther, or optionally

i m dazol e conpound, an isoquinoline alkal oid
COﬁ'pOUISI‘ébStlglt hsieaeql%i- medi at ed enzyme activation an

| R0 LI{(% ntl#@%%l ggﬁétya'll?éu&glrt]ﬁtﬁﬁ %g%tﬁéreé%[fb%ﬁ Iy Stbstituted

gr owt ctor cept tion
i nhi bi toyl cthar, diatogemerydrony, hitrof exrbexyéic acidpberndiic aaid, haloalkyl,

qui nhazol i.ne co , @ S [ ter ene | act one, or. an
Tohi by SBT P TRBIp AR RHEEINY! TRR yle REpTY Rwied alkyl

enbodi pRAtLdesHRRASRY s&gﬁmteof 241 t%%m%k eor oMoy seBsthtuted
about 10% or nore inh cultured cells that in one

enbodl hetatocgi¢ele; cel | s that overexpress APP or a

e PRy Ay BB o Rt oo f gitmbered

ex anpl ﬁeteﬁ)\éy@% cb@aiing@RQubr ?ﬁ%ﬁﬁorﬂ@&rﬁt cahfbe‘bghbﬁallyl"sabstltuted
overexpress APP or a fragrrent t hereof. [0018 L I n one

enbodi mithtalkdneptiongldy wbsfrmteé adfyl eHer, @@ﬁp@%w stituted aryl cther,

descri eI Y, t
conpouﬁglgigs g?@fg olbln ?OS O‘I%ghc ¥ ’5'{%? %%I(aSaalq?aﬁ ls?@r“%’
or pr oﬁﬁmgﬂlplselbsemited alkgzl atﬂllnl,gllﬁﬁl@,mibtl&ldlmgtﬂuted alkyl

t her eof :

wher ei Fhloq:@err gptwna%b/ R%Stl‘(lit??c‘}fﬁld'ihh)@ﬂ?f r%ogﬁtmaélbraﬂlhsﬂtuted
branchgg., 0@2 decyclic alkyl), optionally substituted
aryl, optio al1y substituted heterocycle, alkyl or
anigbmetivety, R® 2 RihtbgRHicaca dpmidepéntbemta 4; 5ab loy 7 memhtieydd

" ndopeHAERerSe SO BHE [y Sub BEFHRTE L sepibeagieplyqugytinted
est er, wiihl afikyl &$¥tBhally substituted alkyl ether, optionally substituted aryl cther,
halogen, hydroxy, nitro, carboxylic acid, boronic acid, haloalkyl, amine,
optionally substituted alkyl amine, nitrile, optionally substituted alkyl
thioether, optionally substituted aryl thioether, or optionally substituted
heterocycle;
alternatively, R* and R® together can optionally form a 4, 5, 6 or 7 membered
heterocycle containing 1, 2, or 3 heteratoms and can be optionally substituted
with alkyl, optionally substituted alkyl ether, optionally substituted aryl ether,
halogen, hydroxy, nitro, carboxylic acid, boronic acid, haloalkyl, amine,
optionally substituted alkyl amine, nitrile, optionally substituted alkyl
thioether, optionally substituted aryl thioether, or optionally substituted
heterocycle;
alternatively, R> and R® together can optionally form a 4, 5, 6 or 7 membered

heterocycle containing 1, 2, or 3 heteratoms and can be optionally substituted
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al kyl am de, aryl am de, cyano, or nitro; R2' and R6
are independently H, alkyl, optionally substituted

wa@bkwgloo@rher, optionally substituted aryl et hRE€T/US2007/072959

hal ogen, hydroxy, nitro, carboxylic acid, boronic
acid, haloalkyl, amne, optionally substituted al kyl

am ne, whihtalik SoptRRLIPHDtititedUBE tefHeH‘o?ﬁo@dth)’%bstituted aryl ether,

t hi oether, optionally substituted aryl thioether, or

opt i onAilogen, digrory tnitreccauretoesid] korogg avidy rdedkyogoing.
PCT/ US2007/.97 : R, ' l
Ayl OOb o B uPLrlag it o B REE BBk i

subst i tib&berasptionatiinsibstitidd dgenthideyiede, @ Wptiondl iy Gubstituted
carboxglic aci d, boronic acid, haloalkyl, am ne,

opt i onAFEIPC¥EBst i tuted al kyl anmine, nitrile,

optionally substituted al kyl thioether, optionally
substituted aryl thioether, or optionally substituted

hét enavloyrehebodidént.ithe cordpped &t tcompdund ok Fosmadpl,icwaahltyester or

substituted, al kyl her, optionally.substituted aryl
prodryg fhereo ’H%“ﬁkb%%!ﬁ ‘Wﬁ léwg)?rsrﬁfq%f? Wbﬁ&yﬂﬂbxw ic acid,

boroni c acid, haloalkyl, amine, optionally
substituted al kyl ami negs-ni{rike, optionally
substituted al kyl thioeth optionally substituted
aryl thioether, or optianal |y sybstituted

het erocycl e; alternatiVely, R2'Rand R3 t oget her can
optionally forma 4, 5 R& o Rtenbered heterocycl e
containing 1, 2, or 3 hetdrat/fons and can be optionally
substituted wth al kyl Réoptifomal | y substituted al kyl
ether, optionally substitutéﬁ aryl ether, hal ogen,
hydroxy, nitro, carboxylic Rcid, boronic acid,
hal oal kyl , ami ne, optionally substituted al kyl am ne,

nitrile, optionally substitdted alkyl thioether,
ot iodatlkyl (snehsting sttagght ghaih, hrandhed.rend, cyolic djsyl).cptibhally

Coget nolt e DY FSREVRYThufik oGR8ty B

het ah@RY atcling&Rhadnilyniikyl, alldyl cBer Irilek RS M D0En dchyeedky;
be . optional |y substituted wth alkyl, optionally '
s Bbgnd Rueednagneypdenslyridey] cepr, o aptesy sdyliester.talieyd gmagay pryl amide,

et her, I . hydroxy, nitro, carboxylic acid,
borpnigy%%f%%%ﬁgioalkyl, amne, optionally
s BBsinidtR it &d ieddeyhdeattiy e optidiallylsebstiogtd sikel, bikyl ether, aryl ether,

substituted al kyl thioether, optionally substituted
aryl t hrlsgemhaydiogy. s gipabipyaly bstitiigd agterocycle;

hete/agyche independently H, optionally substituted alkyl, alkyl cther, aryl ether,

halogen, hydroxy, nitro, or optionally substituted heterocycle;
R" is independently H, alkyl, alkyl ether, aryl ether, halogen, hydroxy, nitro, or

optionally substituted heterocycle.
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alternatively, R4 and R5' together can optionally
forma 4, 5, 6 or 7 nenbered heterocycle containing

W@ 2008/006070 3 het erat ons and can be optionally PCT/US2007/072959
substituted wth alkyl, optionally substituted al kyl
ether, optionally substituted aryl ether, hal ogen,

[001 8|7}/ d rlﬁ %¥ie chibbdithent MPEORYIJuRd @6MPrisdRAF RALIGWBitdo substituents.
al oal kyl, am ne, optionally substituted alkyl am ne,

00158 1 ploa e@&pd@mt R saﬂosemdtmtealkal Ryj¢r., wihredethiselkyl is optionally
yﬂmﬁﬁR%<?ﬂ? U E%WBM}SE??Q t hi oet her, or optionally

erocyc alternatlvely R5' and R6

[0018Dpgdh bae eﬁﬂﬂdﬂﬁﬁnlt ok IR dhdrReh A alkyl Bster® whkeretn tizrddleyl ¢l optionally
het erocycle containing 1, 2, or 3 heteratons and can
substiedypt | onal |y substi t ut ed 34 WO 2008/ 006070

[0019§ﬁ£/ IF%%Q QZ{bQJl%{%ﬁP RAW halﬁll% s un Qs ﬁ%l 411}' l%ﬁtgﬁt I tuted

et her, optronally su stituted ary
[0019ihRI obemot]mrchnd)oﬁ;mfnttdfca, caapdumd Wfi Koraoladl oberseiti ester or prodrug
hal o optionally substituted al kyl

id, Kyl
therecf s %é‘dlnﬁiafﬁ{?%é 156pY g‘r?éqqu substituted al kyl

t it oefihar 1(9{&'111 t{ay lﬁléﬁﬁh' Bruﬁ&l@d ahyl cytcl'iu Qﬁ%ﬂ)‘,ed'p’tioﬁilly
optlonally subst i uted heterocycle. I'h another

enboduﬁémmnnuh@ybopp@mﬂwgub$wa6¢bﬁp®umdeomqﬂorauﬂahb

O Bpf L b RE B T e 0 RSB A0

R&* BndRR> aR-indepehdentls altkyl @btk |ary(l 'e§t61l Hfﬂjllré@teﬁ ta'lléyl Gfﬁide aryl amide,
chai n, branched, and cyclic alkyl), optional l'y

subst|PWﬂ@d0%mWP; optionally substituted heterocycle,

a:nge{n’(ﬁ{6 éJ’ ¥J1de$%£‘c{%ntl¥lr y|aﬁ<g/? ﬁli%rl %{%1 Ogg%ﬁl%p qled M h%gi;roxy, nitro,

R3 andoﬁﬁmﬁﬂﬁﬂy@ﬁﬁﬁ&ﬂﬁﬁﬁﬁh@cﬁﬂayl ester, aryl ester
S|gyl ester, al kyl am de,

KREe l%f}e@em@?aebéhe@mr}%lyr%ub%m% Ak 91ky1 Cthdr, ary ether,
substi h%gléi% ?\g&%lx}l APY ibn btitfie Mlhef%}&gﬂﬁ afipl 0gen,

hydr oxy, ional’l y ‘substituted heterocycl e;
R" is independently H, optlonally substituted alkyl, alkyl ether, aryl ether, halogen,

hydroxy, nitro, or optionally substituted heterocycle.

[00192] In another embodiment one or more of the compounds is a compound of Formula
I or a salt, ester or prodrug thereof, including an R or S isomer thereof, wherein:
R'is H, alkyl (including straight chain, branched, and cyclic alkyl), optionally
substituted aryl, optionally substituted heterocycle, or alkyl;
R” and R° are independently alkyl, alkyl ether, aryl ether, halogen, or hydroxy;
R’ and R’ are independently alkyl ester, aryl ester, silyl ester, alkyl amide, aryl amide,
cyano, or nitro;
R* and R® are independently H, alkyl, alkyl ether, aryl ether, halogen, hydroxy, nitro,
or optionally substituted heterocycle;
R* and R” are independently H, optionally substituted alkyl, alkyl ether, aryl ether,
halogen, hydroxy, or optionally substituted heterocycle; and
R" is independently H, optionally substituted alkyl, alkyl ether, aryl ether, halogen,

hydroxy, nitro, or optionally substituted heterocycle.
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R3, and R5' are independently H, optionally
substituted al kyl, al kyl ether, aryl ether, hal ogen,
WO y@Bo%p70 ni tro, or optionally substituted het REDUFWDE(72959

R4' is independently H, alkyl, alkyl ether, aryl

et her, hal ogen, hydroxy, nitro, or optionally

substituted heterocycle. 35 WO 2008/ 006070

PCT/ US2007/ 072959 [00187] I n one enbodi nent, the
[00198bnde @ﬁqth@bwpbmh@@maun ﬂ@&@mplOW@d af Feronuybsaria sanesger or prodrug

e = R5 and R3 = al kyl

thmegpgﬁﬁuﬁ%%%}gQﬁstﬁﬁﬁ |s optlonally substi tuted

WRE s H, @kﬁuﬁclﬁﬂﬂﬂg rstrﬁlgﬁiﬂchaid( G)gxlmetﬁﬂgﬂlaﬁc}heﬁrall@n% g., isopropyl;

enbodlnent = R5 and R3 = al kyl ester, wherein the

al kyl icgclwmﬂf%neagb 9y01%11%§1t ﬁ‘t‘ttﬂléﬂed 115b £g0]0- ¢1H0r@ﬁléenyl substituted
enbodi ) td
ester.HF%%f§§%ﬁ7%’anot er %g%? 3%q%&g% oungde¥wreg’

For mul ahdénoay; a salt, ester or prodrug t her eof

i I i R S H,
R TR o e rar: B SR gaﬁﬁi%éycqrwoygen cg. i
aRRYR) andoibh QRalIkM es‘c%fJ Rst 'etﬂi’}l %gtefara)@l 'est‘épte'go%lnkd/ate sil

substituted heterocycle, or daryl et ¥&§ﬁm‘
are i ndékybudaiat ¢.g., adekhyll amaiekyﬂyl ety ¢. gapkwnyétatmede cyano or
hal ogen,, or hydroxy; R3 and R5 are independently alkyl
ester,nggyl ester, silyl ester, alkyl am de, aryl

aRy dgd R6CM@nmde?EndUnﬂfr 9, aﬁ%g:l and nRBhy| 1Ry li Al RRNEEDKY Yary ether

H, al kyl, alkyl ether, et her, hal ogen, hydroxy,

m tr o ¢.goPhesyo halpgsp, §{gbétlilstdw>éd nie F Betgroceele.Rag., %rﬁd:thyl
%thdependently H, optionally substituted al kyl,

aIk I aryl ether, hal ogen, hydroxy, or

ORPIamﬂaisf yregmmdanﬂgdi h&tyﬁrecg:ytﬁbtﬁyl angl 8éer, £$. cthoxy; aryl
i ndependently H, optionally substituted, al kyl, alkyl

et her , SHEYIC-Sot RRANOXKAIARFER, | dhRYXY: RitER: 6T ! hgprocydle, e, 2

opt i ong|y §5h&uted heterocycle. [00192] In another
enbodlneA¥I§H2 or nore of the conpounds is a conpound

oR " FeHyulkyl, clg. onethyls alky] ctbst eg ﬁhoxyr, adil wthet,leay. gafenoxy,

i ncl udi an R S. i soner th ereln
al'kyl DHRER ding  SPAIRRGHI TR R R terwa chéd > a5 lcﬁvall c
al kyl), optionally substituted aryl, optionally
substituted heterocycle, or alkyl; wand R6 are
[0019'flhdelpemd @nﬁbﬁinaﬂnkyhe ceingundes keompanyd okkérarula hair agehi, ester or

d I | kyl
prodryf (NGE Mo E RO SRS shSTPRARGRE %, 51 Ui oL
cyan, @ idH{ro;

R” and R° are independently alkyl, e.g. methyl or ethyl;
R’ and R’ are independently cyano or alkyl ester;

R* and R® are independently H, halo, or nitro;

R* and R” are independently H or halo; and

R" is independently H, alkyl, alkyl ether, halo, or nitro.

[00195] In another embodiment, the compound is a compound of Formula I, or a salt, ester
or prodrug thereof, including R and S isomers thereof, wherein:

R'is H;

R’ and R® are independently alkyl;
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R2'and R6' are independently H, alkyl, alkyl ether,
aryl ether, hal ogen, hydroxy, nitro, or optionally
W@ awsnddon: ed heterocycle; R3, and R5' are indepentsoni/gr2959
H, optionally substituted al kyl, alkyl ether, aryl
et her, hal ogen, hydroxy, or optionally substituted

het er ogygh&Rr’ @qun&’é’penﬁ&lﬂ'yrhﬂgﬂ _fee Rhleyeitlin @PhRBAE bIR, and R;
substituted alk al kyl “et her aryI et’her, hal ogen,

o o i iof i el by cosmh e e | ettt eon
36 WD 2008/ Q%%Q7Q§Pf6r{0%c%%7dn azgt%g)g [00193] In

anot her emb ounid of Formula I, or a
salt est rP, R, RY cmhﬁu{f ax%h@cte@e@de,ntlymnlhum Ognias. Ror S

omer thereof: RL is H, al kyl  including strai
[00196],ai 1 angthgr em‘?ﬁ&klmym thﬁrcﬁﬁ’é’ﬁ%d B akgﬂmpc)@ng @aﬁa bsyi;salt, ester
or pro‘&)‘.g th@lrealL clludl ﬁ an s ﬁgﬁﬁ}greofs%ﬂir% int Ut ed aryl,

orop eny ; stituted eterocycle, e.g.,
2- wethylufﬂryl al kyl ether, e.g., nethoxy; or aryl
et her d each are aIkyI e g.

h
nethyIR’ﬁﬁ@§1 enox&glﬁg nﬁﬁﬁg’ or hal ogen,
F,  R3RRanapd a%ﬁ@ep%ﬁ@e ?@(b)@@qﬁCHzéalq{yl vﬁfe@(ﬂ th%%'ll{éfl is, €.g.

aryl ester, e.g., benzoa ester
e.g., rret hyme&mlded lsmpylbn@im sdléstlteteg, , phenyl am de;

ko BB e Ry A RO ey P ERRD RS Mgy

[0019¢f han an@th@r crRBRIA%; tHRBoRPeind B-aoonfpouliy dF PEMuIALIdr@salt, ester
or heterocycle, e.g., 2-nmethyl furyl; R3, and R5' are

or prqdﬁtgetb@rﬁq% mqh}dmg R gy isoracry therepdt Whéreinal kyl et her

Ehfﬁ aryl ether, e.g., phenoxy; hal ogen,
e g , ydroxy; nitro; or heterocycle, e.g., 2-

nethylRFuﬁ&R?eamdwRémyl3anm&bel e. g 1 nethyl al kyl
et her, aryl eth

hal ogeR. 280 B arepngwaqiqgggly 0T Siterdn B figsubstituted with
e.g., 2-net QMJenyllﬁr3éL1<r¥3§P?3g9ﬂ]‘ anh Roﬁ% &@@@SWF% the

conpound is a.co For mu or’a est er
8y, RﬁﬁReoa‘nd R° na:ieunﬁetpgnd%nﬂwﬂl Balos onmrs.
wher ei R1i sH;

or
[00195{1%}%%{1@h@r erﬂ]%q(ﬂwnt ];heé:pmppu (9 F%S%G c&%%)eoﬁlgng Egrrrlr(lju?arl] E 0¥’ a salt, ester
or pro'd pglﬁgf: mclhgdu?’ RNAd ‘Srls%{rl&‘rﬁ :tl%e?ictfe\'ifhereﬁz and Rb6are
R 1s H;
R” and R® each are CH,Oalkyl, ¢.g. CH,OCH3;
R and R’ are independently C(0)Oalkyl, e.g. C(O)OCH3;
Rz’, RS’, R4’, RS’, and R® are independently H, halo, or nitro.
[00199] In another embodiment, the compound is a compound of Formula I, or a salt, ester
or prodrug thereof, including R and S isomers thereof, wherein:
R'is H;
R” and R® cach are alkyl, ¢.g. methyl;
R and R’ are independently C(0)Oalkyl, ¢.g. C(O)OCH,CHa, or
C(O)OCH,C(CH3)3;
R* and R® are independently H, F, Br, or nitro.
R* and R® each are H.

R* is H or halo.
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R3' and R5are independently H or halo; and R4" is
i ndependently H, al kyl, alkyl ether, halo, or nitro.

WO 0®3084070 n anot her enbodi ment, the conpound iBCHUS2007/072959
conpound of Formula I, or a salt, ester or prodrug
thereof, including Rand S isoners thereof, wherein:

[00206%L 1 qh'anot‘ﬁélnéinﬁﬁhﬁéﬁ tRde Bﬂl@dﬁsbyco?ﬂﬂ@ﬁhd of ﬁgrnVL@dI or a salt, ester
2008/ 006070 PCT/ US2007/ 072959 and R5 are
or prodpgetpensale tralydiag R;ﬂmd@gs@n¢r5$hvé¢qfi wherer: at | east one of
R2 and R.I%Slt_Z'he al kyl of the al kyl ester conprises at
| east fo O or 30 carbon atons, e.g. 10 to 30 carbon
at oms; RR2hd RR3ach drdalkyRep, n&ﬂﬁleﬁ' are i ndependently
H, halo or pitro. [00196] In anoth nbodi nent, the

conpouftd ang R a’@dﬁ%ﬁﬁﬁ@\ew HSYRalkyl e, g GI(OX)@HIZ@ 585t er
or prodr ug uding R and S i soners ther eof ,
wher ei n: @G@Eﬁcdadﬁl)% each are al kyl, e.qg.

met hyl R Fe&dat?dealas awlé or ﬁdmpandmmsameqc)) OCH2CH2Cal Kyl

wher ei e : and is optionally
subst i tgd ﬁRﬁ‘ c in e,ngﬁﬁly, R§~, : and R6' are
i ndependent I y H, halo, or nitro. [00197] In another

2081094 R URGhQT m ERG AT iti
100 0or‘ba ségl%?%er g?t%g(rh p?%ghﬁa t(ﬁgggeﬁglf E%c gg{;(ggg @ g%rgpom 1ons
discloSed boomrisa bhmpmm‘d, oﬁ/ﬂmmda fE, oRdisalH; esteRar podrug8heaof iacleding an
thyl; R3 and RS are independently
Ror%@eﬁ/”@éhﬁﬂﬁgf K'®in the al kyl is substituted with
al kenyl or al kynyl, e.g. R3gand RS are C(O) OCH2CHCHZ;
R2', R3'", R4', R5~, and_R6' | ar e;3i ndependently H, hal o,

or nitro. [00198] In anot odi nent, the conpound
is a conpound of Fornul a salt, ester or
prodrug thereof, incl udRﬁ S i soners thereof,

wherein: RlisH, R2 and R6 Ehch are CH2Gal kyl, e.g.
CH2OCH3; R3 and R5 are independently C(O) Cal kyI , €e.qg.
oocH; R, R3', R4, RH~, and R6' are
| %q esp eer‘ggrgggcllg/ opﬁona?ly substlrtutgcli gwt% one or more of alkyl, alkyl ether, aryl
ether, alkylaryl, arylalkyl, halogen, hydroxy, optionally substituted alkyl ester,
optionally substituted aryl ester, alkyl amide, aryl amide, or nitro;
R” and R® are independently optionally substituted alkyl, heteroalkyl, alkyl ether, aryl
ether, halogen, hydroxy, nitro, cyano, or heterocycle; and
R’ and R’ are independently H, alkyl, alkyl ether, aryl ether, halogen, hydroxy, nitro,
or heterocycle;
R is H, alkyl, alkyl ether, aryl ether, halogen, hydroxy, nitro, cyano, or heterocycle;

wherein, in one embodiment, at least two of R', R?, R?, R?, R® and R are nitro.

[00202] In another embodiment, the compound is a compound of formula II, or a salt, ester
or prodrug there of, including an R or S isomer thereof, wherein:
R' is heterocycle, optionally substituted with one or more of alkyl, alkyl cther, aryl
ether, alkylaryl, arylalkyl, halogen, hydroxy, optionally substituted alkyl ester,
optionally substituted aryl ester, alkyl amide, aryl amide;
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[00199] In another enbodi nent, the conpound is a
conpound of Formula |, or a salt, ester or prodrug
W@ b@seado70 i ncl uding R and S i sonmers thereof, Wher/E52907/072959
RlisH, R2 and R6 each are alkyl, e.g. nethyl; R3 and
R5 are independently C(O Cal kyl, e.g. C(O OCH2CH3, or

CROLAERL G Ghi®p3nd dRel o@ﬂ%ﬂ@%ﬁsﬁtﬁ@@ @ﬁ@cﬂ Qﬁﬁérélallﬁjd ﬁkyl%&her aryl
al 0.

or nitro. R3" and Rbeach are H R4, or
WO 2oo8vh@o@@lmemdmﬂt9szmn@,m9@gzroqy@t@2oo1 I n anot her

e 0 f I

o g@ ggdi }e 1n3&§3%n8§1n‘8r% rll‘i’lalrluaégxlh gt{rgg Oa#)r)l tlfi:eér1 fgﬂg %gg, %r({é%)ay, or

S isorrlaétﬁrdc!;zeleea)fd wherein: RlisH R2 and R6 each are

al kyl e.gl %{ R3 and R5 are mdependently

CROyCHl d, al&sylget @y oy bethpichgl os@y hy oy aditp.cyend g heterocycle.

R2'and R6' each are H or F and not the sanme; R3',

R4', R5' are independently H, or Br. [00201] In
[00203hotlhanothobodbadement, tHee:ompnmtd.lisdl awspfouhd phforimelanibtdradalt, ester

nd Sltl ns scl osed ereln i s .a conpound of
of PmaHi%FBPr& |m0188m§ aggi BOMGF thGFeOb Y’ t here of
' RG hytq{sﬁgstﬁ‘lﬂed &t@fo thlb SOH fu&lh&r 8 %f)tlo ?rh%’[e?ocy% subRtituted

eterocyc e, i onal
S ubst i mmhe?dikyh ¢ t} oxthybrallgp etheofe. g\lrrlcyhoxyaarkfwth@t bgr phenoxy;

| al k |.al
bt 1 ondfiogens Sty S B s IR iR e benzoate:
substi E%Eﬁnﬁi%yé g S eyl amidey hryamnct% c @, phe@nﬂl@de @ftro; or

nitro; and R6 are independently optionally
substi €ya@d al kyl, heteroal kyl, al kyl ether, aryl

Z‘}]{z@ﬁ@ DR HPX&{O%)éMY sﬁﬂsh{u?ed A¥ANEy. 1%Eth9ﬁ LALPSHEL &g,
methoxy; aryl ether, e.g., phenoxy; halogen, ¢.g., F; hydroxy; nitro; cyano; or
heterocycle, e.g., pyrazole;

R*=R’ and are each H, alkyl, e.g., methyl; alkyl ether, e.g., methoxy; aryl ether, e.g.,
phenoxy; halogen, ¢.g., F; hydroxy; nitro; cyano, or heterocycle, e.g.,
pyrazole;

R'is H, alkyl, e.g., methyl; alkyl ether, e.g., methoxy; aryl ether, e.g., phenoxy;

halogen, ¢.g., F; hydroxy; nitro; cyano; or heterocycle, ¢.g. pyrazole.

[00204] In another embodiment, the compound useful in the methods and compositions
disclosed herein is a compound of formula III, or a salt, ester or prodrug there of, including

an R or S isomer thereof, wherein:

I
R' is alkyl including straight chain, branched, or cyclic alkyl; optionally substituted

aryl; optionally substituted heterocycle; alkyl; aryl ether; or
aryl-O-(optionally substituted aryl);
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R3 and R5 are independently H, alkyl, alkyl ether,

aryl ether, halogen, hydroxy, nitro, or heterocycle;
wW@R2008H0dd70 al kyl , al kyl ether, aryl ether, hal oRERNUS2007/072959

hydroxy, nitro, cyano, or heterocycle; wherein, in

one enbodi nent, at least two of R, R2, R3, R4, R5 and

R&*ah&RrA hierlﬁdepeh@&&%lkﬂ rhueg,n%tﬁée rargrs@mh m(sgen M}@droxy,

cogpound is a conpound of fornul a or a sal est er

oR’ 8RbA: ars indencadestly allnd esten, vyl asteRsidyl esersadifvéﬂmlde aryl amide,

t her eof, Rl is heterocycle, optionally

substlt Iﬁggﬁfbﬁ one or nore of al kyl, alkyl ether,

aRry lis alkylh@rcludigdsttagghy chaiay brhedhey) andhgtibgon heﬂaw&pdlé Yptionally

optional Iy substituted al kyl ester, ~optio

subst i t¢its g‘ﬁ”%’r §8 widh ape orgn@ipiof aHkivhalkya eier, @mlﬁé}eré@m@h

2008/ 092&%9 ‘ﬁgx}l lé?t%PQ 1%31%195& 15%1£392F§?ﬁfe?or nitro;

i ndepen ent1 ptional’ly substitutet
het er oal kyl , aIkyI et her, aryl ether, hal ogen,

[0020? SreS)e(ilrﬂ @H%/ts 8(341}2%}1‘? 5 Cilloel’g]f(fﬁlélfi 0 @%nugt ﬁ%ror a salt, ester or

prodrﬁ?ihgﬂtecff 1n@15(1@ft%xa)ﬁ RBfS 15'3)%{6? H{é?éﬂf | $hergidd R4 is H alkyl,
her, aryl ether, halogen, hydroxy, nitro,

c;RamaH, dkylHetchrduystagght cp@ozeag] mlethyar’mﬂn:bcd exeh Gapromt; cyclic,
t he conpou

coter o8 BiahPud: PRERETSFuSint P b wo-ebroBdRlipituted
t her eoheteideQel8i(fibstithtddSit BRSHDGbict posR@nOIBY BIKOL ¥ Q. Bnethyl; alkyl
e.g., furyl, or is optionally heterocycle substit ut ed

wi th aretegt, e gergethoxmtangl|etheale|@4 phenerer; halogen, criethbxdroxy; alkyl

aryl e%g{?ﬂére g5 egﬁdll pah?]ﬂe%fgesg h@elnggﬁg allg?lgmndé: e. yrgétﬁ%lyafm1de

al kyl aryl

benzo ah@rl amiiieky lo., @tﬂn@& anméddg mtrcf;(Bt bydnoamhsﬂlestltafeyl Iheterocycle, e.g.,
am de, a hen | am de; nitro; cyano; R2=R6 and
are ond#y aﬂa@tﬂﬁh%aigl ymethidsst Pt spbeh R PhENQYY: net hyl

ilﬁk¥ﬂ{6 %ﬁ%ﬁch ﬁeglky%r% hl‘ﬂét}’lyl %fk&i etﬁ&h@ etﬁg}rgy, ’haR)%‘éﬂ%)%’_, F; or

ogen, Ai t
heterohymbey,e g. yrazole R3= R5 and are each H,

SRAZR o ficn ar‘faﬂgﬁlo%@ 2 o oBn L e g TROAREL bitsd ler: alkyl

nitro; aﬁﬂ&n@g ﬁ%th@ﬁta%ﬁ%ﬁﬁ&é % g %)hgnyl cybagalife; R4 1 S
H _,al e.g met hoxy;

aRyIls @Kﬂe{mcl@il@g stragﬂ:lé nbaay,, e g. hmletbgé rb’rau@hgd g lscmrdmxs/yclic

L L N L

met hodseteisty€le Mﬂlﬁite@% one or more positions by alkyl, e.g., methyl; alkyl
cther, e.g., methoxy; aryl ether, e.g., phenoxy; halogen, ¢.g., F; hydroxy; alkyl
ester, e.g., ethyl ester; aryl ester, e.g., benzoate; alkyl amide e.g. methyl amide;
aryl amide, e.g., phenyl amide; nitro; or cyano); or unsubstituted heterocycle,

e.g. furyl.
[00206] In another embodiment, the compound useful in the methods and

compositions disclosed herein is a compound of formula IV, or a salt, ester or prodrug there

of, including an R or S isomer thereof, wherein:
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di scl osed herein is a conmpound of formula Ill, or a
salt, ester or prodrug there of, including an Ror S
W0 s@aeocother eof, wherein: RS R4 R6 / R3 N RIPCRES2001/072959
Rl is al kyl including straight chain, branched, or
cyclic alkyl; optionally substituted aryl; optionally
substituted heterocycle; albyl; aryl ether; or
aryl -O (optionally subsrRitutled gryl); 40 WO
2008/ 006070 PCT/ US2007/ 07 5% R2 and R6 are
I ndependent |y al kyl, al N5 4 aryl ether, hal ogen,
or hydroxy; R3 and R5 are ipdependently aIkyI ester,
aryl ester, silyl ester, alKRyl am de, aryl am de,
cyano, or nitro; R4 is al kyty (including straight
ch branched, and cyclic) or heterocycle optionally
s Bbs& Hi @lk]@lc(mhgimgmttahgm ﬁbalnrbrmdmndabfklw); optioaglly substituted
et her, 220, her ) droxy, al kyl ester,
ar yI ed elz’ror OQPQHE}HY Sﬁﬁg%tqgteghe o %Clge or nitro; [00205]
| R anefahe, rnuemza@legrl B0E, asfl ehthﬁ sit@ings etk y fandi @, Bt higrl hrhide

or,a salt, ester or prodrug there of, including a

R
oR’ & 3lkynpaloalikdy exmo. wiabsityied myLisybytitutgd Ryl (subtituted at one
(|nclu t.ch

i %*008? &%@Sq’g’c? Eaeldho. ﬁﬁ‘%chalpe‘{wexy a;fl‘”xgg? bech: b
S ubst I ubhgubdti@mtedlhetedogycle, mhshiumddmltma(;@lcle Gullxsituttdisiteshe more
gﬂ(;{ océscl‘laoens(qsygqu Illgylf,éﬁngfaetthegﬂtnq%gl? arlry et&er g]glgqt:fi}%yar0§yﬁster
ether, aky gesterpﬁﬁpé’s)ﬁé{r alR |a{~?ﬁ@@’arﬁ dhnidE, ’nlthcy Qﬁ@?a\ho aa{nlﬂyl
ester, t . aryl ester, e.g., benzoa
aRy ded Re eg:h, arﬁmdhyftndamlyjﬂ alkgk geker zam ks fer gnily] ¢stq:rh elkyl armde

am de; %‘L]]:a{p?de g{%{f?%/ a»n 0) @F{’]lsegl?%t allrt}lﬁgg?{c)E@Oge%l? ﬁi(frmiy, alkyl

et her, (iBeclidin @H@@ﬁxmmﬁ%ﬁ@h@ dn@apdlicRroR optidually sﬁbgltuted aryl.
net hyl ; alkyﬁ et her, ethoxy Iogen e.g., F;

hydroxy, R3=R5 and each are al kyl ester, e.g. ethyl,
[0020?]’ yl e‘?r% %ﬁqthe%'e%iqodgﬁ%,otﬁg %Omsé)lllIYdLlS %Séﬁ%rpbur?(l gfy tlormglrap IQf? or a salt,
e.g. nethyl; "aryl anide, €.g., phenyl; “cyano; or

ester diﬂ ﬁrbdhlg Eﬂmﬂe 5¥} incudihgyn R (or ISCllsdidérftgerﬁéﬂ‘ wh@bi: chai n,

e.g., l; branched, e.g., |soPropyI cyclic
Ris H, alkyl (including straight chaln e.g., methyl; branched, e.g., isopropyl; cyclic,

e.g., cyclohexyl; substituted aryl, e.g., o-chlorophenyl); substituted heterocycle
(substituted at one or more positions by alkyl, e.g., methyl; alkyl ether, e.g.,
methoxy; aryl ether, e.g., phenoxy; halogen, e.g., F; hydroxy; alkyl ester, e.g.,
cthyl; aryl ester, e.g., benzoate; alkyl amide, ¢.g., methyl; aryl amide, e.g.,
phenyl; nitro, or cyano) or unsubstituted heterocycle, e.g., furyl;

R*=R°=R® and are H, alkyl ester, e.g., ethyl; aryl ester, e.g., benzoate; silyl ester; alkyl
amide, ¢.g., methyl amide; aryl amide, e.g., phenyl amide; cyano; nitro; alkyl
cther, e.g., methoxy; and aryl ether, e.g., phenoxy; halogen, ¢.g., F; hydroxy;
alkyl (including straight chain, e.g., methyl; branched, ¢.g., isopropyl; and
cyclic, e.g., cyclohexyl); optionally substituted aryl, e.g., o-chlorophenyl; or
unsubstituted aryl, e.g., naphthyl; and

R* is substituted heterocycle (substituted at one or more positions by alkyl, e.g.,
methyl; alkyl ether, e.g., methoxy; aryl; aryl ether, e¢.g., phenoxy; halogen,
e.g., F; hydroxy; alkyl ester, ¢.g., ethyl ester; aryl ester, ¢.g., benzoate; alkyl
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e.g., cyclohexyl); optionally substituted aryl, e.g.,

o-chl or ophenyl ; substituted heterocycle (substituted
W@R008/@5000 nore positions by al kyl, e.g., nethpdT/usioky072959

ether, e.g., nethoxy; aryl ether, e.g., phenoxy;

hal ogen, e.g., F; hydroxy; alkyl ester, e.g., ethyl

ester; amidd, e%Stn@Jthyl%nﬁde aBARANS, g Qhéﬁ)yl adllcdRit®; 8k cyano) or
nethyl am de; yl ani de,” e. g., phenyl am de; nitro;

or cyaﬁeyﬂmﬁﬂﬂthsﬁwsvrku@édﬁﬁeterocycle e.g. furyl.
[ 00206] I n another enbodi nent, the conpound useful in
the nmet hods and conpositions disclosed hereinis a
compound of formula IV, or a salt, ester or prodrug
[00208her e TwénotharecmbddingendthKcanpdmnidssefiai int the redfods and
whereipn: 4 2008/ 006070, PCT/ US2007/ 072959 O R3
compegtiqys di tﬁé)sr:s}*ﬁgvm IRE cpppindhpidormylane o dis Ster 8F grerug there
of, inGfifth  en R GRCHer tﬁ&%oﬁmtet&a optional ly substituted
aryl7 or optionally substituted heterocycle; R3 is
cyan, nitro, alkyl ester aRYyl ester, silyl ester,
al kyl am de, or aryl anrtle;\R4g s aIkyI, hal oal kyl ,
cyan, unsubstituted aryl, Jsubgtituted aryl
(substituted at one E ~%%ons by, e.g., cyan,
nitro, halo, ester, carboxylic br carbonyl);
unsubstituted heterocycle, Substituted heterocycle
(substituted at one nore pgsitions by e. g al kyl ,
yl ether, aryl, aryl ether, hal ogen, hydrox

eBt écfsubstgpt@wor @g@t@,stltumdwrylegﬂcglr alky] q’(t&)q:r g.;hsg‘@tte ryqnsubstituted
am de,

[ ndepen en{hlgr( Fé &Xacﬂ}dr gggﬁé?&l)sgtb%%%d eimceyct

al kyl Qstiilbsﬁiutedat &iffeaemt @esltla)saj’y alktylt dlkyl @lhdfydrybﬁtthlﬁ[ halogen
aryl hhg halo en, ﬁdrox ? |nclud

st ai ghYdroRgiahkyl Bﬁtshehv ast%ﬁHw 9@14%?13’ e?ndsptltren%n qygno),
S“bSt'hﬂﬁﬁgﬂﬁ&M”mﬁk&§§97¥ ot her enbodi ment, the
compound s a conpou ormil a IV, or a salt,

eRf R* ord Bt amlugegehém]etydt,,alkmstaﬂ |ar§g estar, Rlylres®r, adlgemide, aryl
t her eof erein: IE H, aIk HUdlnﬂ tralgiﬁ [udi
chai n, 819> CYangt ‘WP Al atheed: tj AP g Rgrs: ) (including
cyclic stralghtgahamc Ylahohaxy cycﬁb*%ﬁstlﬂﬁ&ﬁa@f YihsubSti@tod aryl, or

o- chl orophenyl ) substituted heterocyc (substituted

at onehefcragpele. positions by alkyl, e.g., nethyl; alkyl
ether, e.g.,

[00209] In another embodiment, the compound is a compound of formula V, or a salt, ester
or prodrug there of, including an R or S isomer thereof wherein:
R' is substituted aryl, e.g., o-chlorophenyl; unsubstituted aryl, e.g., naphthyl; alkyl,
¢.g., methyl; alkyl ether, e.g., methoxy; substituted aryl ether, e.g., 4(4-
chlorophenoxy)phenyl; unsubstituted aryl ether, e.g., phenoxyphenyl;
substituted (at one or more positions by alkyl, e.g., methyl; alkyl ether, e.g.,
methoxy; aryl ether, e.g., phenoxy; halogen, e.g., F; hydroxy; alkyl ester, e.g.,
cthyl; aryl ester, e.g., benzoate; alkyl amide, e.g., methyl amide; aryl amide,
¢.g., phenyl amide; nitro; or cyano) or unsubstituted heterocycle, e.g.,
piperidine; and
R*=R*=R’ and ecach are H, alkyl ester, e.g., ethyl; aryl ester, e.g., benzoate; silyl ester;

alkyl amide, e.g., methyl amide; aryl amide, e.g., phenyl amide; cyano; nitro;
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met hoxy; aryl ether, e.g., phenoxy; hal ogen, e.g., F;
hydr oxy; al kyl ester, e.g., ethyl; aryl ester, e.g.,
whemsoetoz) al kyl am de, e.g., nmethyl; aryl am BE/U82097/072959
phenyl ; nitro, or cyan) or unsubstituted heterocycle,
e.g., furyl; R3=R5=R6 and are H, al kyl ester, e.g.
et hyI ; aﬂd’y}’éth@rsta%r mchdkyi ar@z‘?@tﬁ@ﬂ%% phhodly; ﬁﬁbgén e, l‘B"hydroxy,
am de, hyl am de; aryl am de, €.g., phen
am de; a&cygﬁnclmimg straightighin, egharethyd; byanc xfhexywpr@nﬂl and
aryl 0 ogen roxy;
al kyl %}Icﬁ{:crlej > nﬁdglg& B E%Stlﬂ%d agﬁ L. & ogchlerﬂ?/?etf%fj of
branchaﬁmﬂ@m@nedmqap@gopy&ndand cycllc e.g.,
cycl ohexyl); optionally substituted aryl, e.qg.,
o-chl orophenyl ; or unsubstituted aryl, e.g.,
p pgﬁj Rih ycl e

WUZI? u2§9¥%%ﬁ %%%8%§C§HQ%h?g&%ggqtloﬁ%ggy al kyl, e.qg.,
nmet hyl R! & o swtsherted ghegoxyphetyloxy; aryl; aryl ether,
e.g., be OXY: | ogen, e.g., F hydroxy; al kyl
ester, g ’H€ ester; aryI ester, e.g., benzoate;
al kyl pd% 6’1’@0%91@3841%@@@17& ﬂ%%ueﬁog%&?@g%am o Salo
e.g., nethyl amde; aryl amde, e.g. phenyl am de;
nitro; or cyano) or unsubstltuted heterocycle, e.g.,

r 020 lLh ano her enbo 0 ..
100213 ¢ b 12F RE iR b S TR, BT EL S an EBPGod compositions
disclob&f BdrBini i§ adoapIRAd B fedmul0VINYra Mit, &terdorRbdrug @8drebof,dhcluding

prodrug there of, |nclud|ng an R or S isoner thereof,

an R qgifeisemngr thrgof, Rehe@inRs N, RL 0 V. RL is substituted or
unsubstituted aryl, alkyl, kyl ether, substituted or
unsubstituted aryl ether (e.9. ,
4( 4- chl or ophenoxy) phenyl §ituted het er ocycl e
(substituted at different |positions by al kyl, alkyl
ether, aryl ether, hal o§n,N” h{droxy, al kyl ester,
aryl ester, alkyl am de, ar&d am de, nitro, or cyano),
unsubstituted heterocycle, or halogen; R3, R4 and RS
are independently H, aIkyI‘eBter, aryl ester, silyl
ester | kyl am de, cyano, nltro . .
efthapd Rgﬁ“&ﬂ indgice enﬂaréiﬂeé s, e ailai)ﬂasgﬂ hydréret aléﬁ/L@ncludmg
strai ggttralgﬁ‘tadhgm Qfaﬁ@l’i%@legr C}Q[lc): ¥@stifked SYPSLUdstEted aryl; and

aryl, unsubstltute ary
R* and R* are independently H, alkyl ether substituted and unsubstituted aryl ether,

substituted heterocycle (substituted at one or more positions,e.g., by alkyl,
alkyl ether, aryl ether, halogen, hydroxy, alkyl ester, aryl ester, alkyl amide,
aryl amide, nitro, or cyano), unsubstituted heterocycle, halogen, hydroxy,

alkyl ester, aryl ester, silyl ester, alkyl amide, aryl amide, cyano, or nitro.

[00212] In another embodiment, the compound a compound of formula VI, or a salt,
ester or prodrug there of, including an R or S isomer thereof wherein:
R' = R? and is alkyl ether, e.g., methoxy; substituted aryl ether, e.g., 4(4-
chlorophenoxy)phenyl; unsubstituted aryl ether, ¢.g., methoxy phenyl; halogen, e.g.,
F; hydroxy; alkyl, including straight chain, e.g., methyl; branched, e.g., isopropyl; or
cyclic, e.g., cyclohexyl); substituted aryl, e.g., o-chlorophenyl; or unsubstituted aryl,
e.g., phenyl; and
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het erocycl e. [00209] In another enbodi nent, the

conpound is a conpound of fornmula V, or a salt, ester
w@eoopagrag there of, including an R or S i SonRCT/US2007/072959

t hereof wherein: Rl is substituted aryl, e.g.,

o- chl orophenyl ; unsubstituted aryl, e.g., naphthyl;

al kyl, r?e= ®*, jsngt Hhkhrl clekYé. getﬂi@fwxye stlbstithed r11(139<l}’e:the1r e.g., 4(4-
substituted aryl

CRhlorabResiolmhcpHe nwsubs@ngécgmlt e ey medoir pheayly substituted
g}ggtgﬁ)(%ﬁh %gl}lb&tltutérsrdé:%?%tl,: g;ltucga ﬁg{eﬁgoesn?ons 'H%zr akﬁe%l I &n%yl alkyl

aephker,etd elmcthexg ary]pd?tﬁﬂo)é)g ﬂmah@@e halogerd.c.g.FF; lliydﬂmmalkyl ester,
al kyl ester, e.g., ethyl; ester e.g., henzoate;

ap{gw cthyk d@ll @stej c. gngebwpatﬁma ag]a . i d}éethyle a@ll amide, e.g.,
d 0 S

PRRQME ATbCB: S Oin BRIl CERELRAS s oo

ahgdrblxy,adl]k;;llesteste@ . ctieylgaryl esttehyé 2., hmyjoa‘&s sig ester; glkyl amide, e.g.,

benzoat e, SI| ter yl .am de, ” methyl
AFHDT AT arpte. €. phelaﬁ & GileSt Bfno: i tr o:
43 WD 2008/ 006070 PCT/ US2007/ 072959 al kyl et her,
e.g., nmethoxy; aryl ether, e.g., phenoxy; hal ogen,

[00218] g., K ahgtberosmbodimicktydf thenesinyuhiung of thoainghat VEhei o salt, ester or

pmdngg: 181:61:6 Org%l? I . br Chggsgm%{ﬁiegﬁzﬁf}?@relgﬁl 3 :and cyclic,

0- chl 0RO mﬁlayll whﬁh in Un& tlabédibdheid (BL V] alkf, 6.g,, cPEIBAINYI,
[00210] I n another enbodi nent of a conpound of ~ Fornul a

V: Rl is haidhdubeardehgredrshielrpsyphenyl ; R3=R5 =H,
and R4 i2 b enyl, substituted
. 0. %n(?)g Ioeqﬁh ﬂén&#@%ﬂﬁjflaﬁﬁ a{z?llﬂot her enbodi nent ,
t he C onﬁ@m@ub@ﬁﬁtedi of substitateiiods., phchyt sutzegitéd fn Sxarnple
di scl osed herein is a conpound of formil a VI, or a
salt, ester "8 h3¥bdrug there of, including an Ror S
i somer thereof, whereinn R4 OR3 ONR2R- VI R
and R3 are independently al kyl ether, aryl ether,
[00214}R| dgempthiey dmbrgimeat, kytonipaunt wdi Fogmula VII, or a salt, ester or prodrug

thereof, including an R or S isomer thereof, is provided:

wherein:

R is H, halo, alkyl, or aryl;

R* and R’ are independently H, halo, alkyloxy, hydroxy, or aryl; and
R? and RY are independently H, halo, alkyl, or aryl.
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strai ght chain, branched, or cyclic), substituted aryl
or unsubstituted aryl; and R2 and R4 are
w0 pepesdent |y H, al kyl ether, substituted andPCT/US2007/072959

unsubstituted aryl ether, substituted heterocycle

(substituted at one or nore positions,e.g., by alkyl,
[00218] k¥th @biheF emBbdimedt heEomMAING BT HorMUR VHY or 8lskl] ester or prodrug

ester, aryl ester, alkyl amde, aryl am de, nitro, or
thereofyiaploylinganfupist isomestherref ds proyided; hal ogen, hydr oxy,

al kyl ester, aryl ester, silyl ester, alkyl am de,

aryl am de, cyano, or nitrq. Q0212] I n anot her

enbodi ment, the conpou ound of formula VI, or

a salt, ester or prodrgg there of, i ncluding an R or

S i soner thereof whereptt: 6= R3 and is al kyl ether,

e.g., nethoxy; substltuted|aryl ether, e.g., 4(4-

chlorophenoxy)phenyl unsubsti t ut ed aryI ether, e.g.,

nmet hoxy phenyl ; halogen, eé% F; hydroxy; alkyl,

i ncl udi ng straight chain, &1 nethyl; br anched,

e.g., mhepniwpyl; or cyclic, e.g., cyclohexyl);

3ﬁgit;hu§§g%tgornél,l¥ |Sl§bs%élit6£? aryglﬁggzs he%gﬁaptzpila%substltuted with halo;
2008/006070a(£T/U82007/072959 R2 = R4 is H alkyl
ether, e.g., nethoxy;, substituted aryl ether, e.g.,
4(4 chROiokdnegy rptesllyl: unsubstituted aryl et her,
9.1 X X [ h C
[0021?% bS t ﬁi%ttki%? d¥m§o'h?1ﬂ¥$t e %8}118?1%#‘3 ?s 8& éo%glﬁsl)fg FogPlll(lga}l I’X, or a
prodréy, @r salthtieyf, 1nc&hd€ﬁg an RIS isoed. , ”Et hOXy, aryl ether,
e.g., phenoxy; halogen, e.g., F. hydroxy; alkyl ester,
e.g., ethyl; aryl ester, e. 9 Rhe oate; al kyl am de,
e.g., nethyl aryl an1de % nitro; or
cyano) ; unsubstltuted hetero ycH , ., pyrazol e;
hal ogen, e.g., F; hydroxy;o rgsiRer, e.g., ethyl;
aryl ester, e.g., benzoate; silyl ester; alkyl amde,
e.g., nethyl anide; aryl ani d8, e.g., phenyl anide;
cyano; or nitro. [00213] I n anofger enbodi nent of the
cofRaynd of Formula VI, or a salt, ester or prodrug
there of, including an R or S isoner thereof wherein:
RR ! iissalkey Ik drowdu, stbstititaheyktadiitentlogs, Gaed alkgl, kyloalkyl, or
ycl.oal i ncl udi ng cycl ohexyl or
hymoé?ﬁﬁ&ﬁ@ﬁﬁfﬂ“‘é%ygnd R4 are independently H or hal o;
apd 1&8 o) $ RUBRURSIIhan@Y, QRylSHQ§£1k§lu¥lﬁéjall%rl)’lllydr ﬁh drogen
phenyl substituted for exanple
substiinet 4rgl (sebdivdecdegt, with ltadrrg@omkﬂerohalﬁﬁhﬂualayl\/halpalkyl ar hydroxy)

unsubg‘@tlg#grarflhgﬁaétgtﬁl r@?%&%&}eé@@s%ﬁftéd ¢, g(:lwlilt?ll aﬂ%rl 6hr;llogen ha?oalkyl or

amide) or unsubstituted hetrocyclic;

R’ is alkyl, haloalkyl, hydroxy, hydrogen, ether, haloether
R’ is nitro, cyano, hydrogen, ester, amide, carboxylic, or carbonyl.
[00217] In another embodiment, the compound is a compound of Formula X, or a prodrug,

or salt thereof, including an R or S isomer:
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R4, RBRE RR REH NCCN H3C NCH3 HWVII wherein:
R4, is H halo, alkyl, or aryl; R3, and RS' are

w0 pwepesdent |y H, hal o, al kyl oxy, hydroxy, or BEWUS2081072959
R2' and R6' are independently H, halo, alkyl, or aryl.
45 WD 2008/ 006070 PCT/ US2007/072959 [00215] In
anot her enbodi nent, a cgarpound of Formula VII, or a
salt, ester or prodgug |thereof, including an Ror S
i somer thereof, is pr d:00 m82 R4 |lzz~ OiNVIII
wherein: R4 is optiqr@iﬁsuﬂst' utrd aryl, e.g.,
phenyl optionally fibst 1t1ul',\'ed ith halo; and Ris
al kyl, e.g., cycloal kylR"[ ranot her
enbodi nent, the conpound is a ¢ ound of Formula IX,
or a prodrug, or salt thereof, including an Ror S
isomer: RS O R R2Z N O NRIR3I R-IX wherein: Rl
Lgfhggg{vé{%g%" Zﬂﬁ,ﬁ?ﬁﬁéﬁgﬁlﬁ%?Q%Linée%egde’nﬂg\f afu?yl, haloalkyl,

hydroxy, hydrogen, ether, haloether, thioalkyl, halogen; and

R”and R* are independently amide, ester, carboxylic, or nitro.

[00218] In another embodiment, the compound is a compound of Formula XI, or a

prodrug, or salt thereof, including an R or S isomer:

RS R3

6

R NGO

R7 NINPZ R2
R¢ R* R
Formula XI

wherein R” is alkyl ester, aryl ester, alkyl amide, aryl amide, hydrogen, carboxylic,
nitro, or cyano; and

R, R' R, R’, RS, R7, R® are independently alkyl, haloalkyl, hydroxy, H, ether,
haloether, thioalkyl, or halogen.

[00219] Other examples of a compound or any combination of two, three or more of such
compounds, that are useful in the methods and compositions disclosed herein are listed
below. In one embodiment, the compound can decrease CCE, for example, by at least about
10% or more in cells that, ¢.g, overexpress APP or a fragment thereof, and optionally reduce
3 amyloid production, for example, by at least about 20% or more, in cultured cells which
overexpress APP or a fragment thereof.

[00220] SKF 96365, 1-[beta-[3-(4-methoxyphenyl)propoxy]-4-methoxyphenethyl]-1H-

imidazole hydrochloride:
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hydroxy) or unsubstituted aryl; R2, R3, and R4 are
i ndependently, al kyl, hal oal kyl, thioal kyl, hydroxy,
WoyaBog®m substituted aryl (substituted e.g.PCIUS1907/072959
hal ogen, ether, hal oether, alkyl, haloal kyl, or
hydroxy), unsubstituted aryl, substituted heterocycle
(substituted e.g., Wy h al kyl, hal ogen, hal oal kyl, or
s

am de) or unsubstit d hetrocysliecH: R5 is al kyl,
hal oal kyl , hydroxy, hydgogen, gﬂﬂer, hal oether R6 is

nitro, cyano, hydrogern;, ester, dm de, carboxylic, or
carbonyl. [00217] In ot her enbodi nent, the conpound
is a conpound of For X, or a prodrug, or salt

t hereof, including an or S isoner: 46 WO 2008/ 006070
PCT/ US2007/ 072959 R80RQ@ R7 ORL 2 RI0O NN\ R Rl1 R6

100220 Spolan i e -G HRI itk <h iR )08 e g midazole

nitrat@t her, hal oether, thioal kyl, hal ogen; and R2 and R4
are i ndependently am de, ester, carboxylic, or nitro.
[00218] I n another g di ment, the conpound is a

compound of Formul a 4?: or a-ppddfug, or salt
thereof, including an[R @r msr: RS R3 R6 I \ /
CO RT NR2Z RB R4 R1 or a~Xl wherein R2 is alkyl
ester, aryl ester, al .dﬁm aryl am de, hydrogen,
carboxylic, nitro, o ano; ahd R3, R1 ,R4, R5, R6,
R7, R8 are independent al kyl , hal oal kyl , hydroxy, H,
et her, a

[00222] clotrimazole, 1-[(2-chlorophenyl)diphenylmethyl]-1H-imidazole (and other
imidazole-based cytochrome P-450 inhibitors of divalent cation uptake that are mediated by
depletion of intracellular stores induced by depletion of the intracellular calcium pool, such as

by exposure to calcium-free solutions):

i~ )
N
Cl
.
[00223] SR33805, 3,4-dimethoxy-N-methyl-N-[3-[4-[[I-methyl-3-(1-methylcthyl)-1H-in-

dol-2-yl]sulfonyl]phenoxy]propyl]benzencethanamine oxalate, and other potent calcium

antagonists that binds allosterically to the a;-subunit of L-type calcium channels:

Me
|

N OMe
:I/lle O//s\\o OMe
[00224] loperamide, 4-(4-chlorophenyl)-4-hydroxy-N,N-dimethyl-o,0-diphenyl-1-peper-
idinebutanamide, a calcium channel blocker as well as an antidiarrheal agent with high
affinity for both peripheral and central opioid receptors (at low micromolar concentrations),
loperamide blocks broad spectrum neuronal high voltage-activated (HVA) calcium channels

and at high concentrations it reduces calcium flux through N-methyl-D-aspartate (NMDA)

receptor operated channels:

48



hal oet her, thioal kyl, or hal ogen. [00219] O her
exanpl es of a conpound or any conbi nation of two,

W0 008e0ero nore of such conpounds, that are uskETIUSI007/072959
the net hods and conpositions disclosed herein are
listed below In one enbodi nent, the conpound can
decrease CCE, for exanple, by B (Jeagg about 10% or
nore in cells that, e.qg, over- fr¥sg APP or a fragnment

t hereof, and optlona Hg edyce E adym0|d producti on,
for exanple by ati abon 20%r nore, in
cultured cells mhlch OVerex press‘ﬁ}' or a fragment

t hereof. [00220] SKF 96365,

[0022%} [ heﬂrairdﬁ‘iﬁe (@<typtahbixybeheiisbyuincpex ylkakbidritdiaxd droamehdyChinese
%%#% i m ol e hy drochlorlde 47 WO 2008/ 006070

medi ORI OT g KIapdTe s HO | OCH [ 00221]
econazole, (RS)- 1
[ 2, 4-di chl oro- bet & 0X )phen-ethyl]imd
azole nitrate:n, 3
clotrimazol e,
1-[ (2-chl orophenyl ) di i 1H i m dazol e (and
ot her i m dazol e-base eP- 450 i nhibitors of

0022} ¥ Xfipiain G B SR P e e P Blsr ety gy o a-ai-

chlord- BI(Q afkﬁ&ﬂléﬂoﬁénz@ﬂbﬁy)ﬁéﬁé&ﬂgll)] 1&%&0% dBYorREP QEEHEL TS reversibly
cal ci umfree sol utions) N O C\\ N [00223]
to calgpd@gpshus inhibiting calrnoduhn rnedlated enzyme activation, and other calmodulin-

medlai’t)’ei,]d;' F z_yﬂﬁ_ Férﬁ-%tl% Iﬂ%{lQﬁ[Ars %2’5’;14 al%g ]b_lgfc%ts h% 1u%1 (:ﬂ[at{h% QXJi Voltage-

gated @alctudn ¥himielsf amybilspihe radiing'c gpmod) benrdroed héranaash RE myosin light

oxal ate, and other potent cal cium o )
chain kinase in a concentration dependent manner, and inhibits calmodulin N-

methyltransferase):
Cl

[00227] amlodipine, (R,S) 3-ethyl-5-methyl-2-(2-aminoecthoxymethyl)-4-(2-chlorophenyl)-
1,4-dihydro-6-methyl-3,5-pyridinedicarboxylate benzenesulfonate, a dihydropyridine calcium
antagonist that inhibits the transmembrane influx of calcium ions into vascular smooth
muscle and cardiac muscle (amlodipine binds to both dihydropyridine and
nondihydropyridine binding sites and inhibits calcium ion influx across cell membranes
selectively, having a greater effect on vascular smooth muscle cells than on cardiac muscle

cells):
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ant agoni sts that binds allosterically to the
ai -subunit of L-type calciumchannels: M@ | C-N~1 N
WO 20080060k O N \ Ove [00224] | operam de, PCT/US2007/072959
4- (4-chl or ophenyl) - 4- hydr oxy- N, N- di net hyl - a, a- di phenyl
-1 - peper - idi nebutanam de, a cal ci um channel bl ocker
as well as an antidiaprhedl agent w,th high affinity
for both peripheral and r&VA6§i0|d receptors (at
| ow mi cronol ar conc'em ] ¢Hoper am de bl ocks
broad spectrum neuronals hilgh oVO| tage-activated (HVA)
cal ci um channel s and at gfh concentrations it
reduces cal cium flux thrsy N- net hyl - D- aspartate

B T I R -

dlcarﬁo§9ﬁ@%ﬁd e T Shithyf s - RENT Vi U] 1l af- kA R1-4-(meta-

i sol ated fromthe i nese nedi ci nal herb-root
nitropBeyphadi apyretinandeaboxyGod, HdHIOBT/ dthy@@iﬁs'rldme:HcalsluBl Hhannel
bbck%ﬁe 3 [00226] cal m dazolium chl oride (R24571),

95 [ bi s(p-chl orophenyl ) net hyl ]-3-[2-(2, 4-di

chl oro-(3-(2, 4- d|chIor@peq@yhmoxy)phenethyl)]-|n1dazo

i um chl oride, which bindy raversibly to cal nodulin,

t hus i nhibiting cal mg®ul+ woPal &t enzynme acti vati on,

and ot her cal nodulin- n¥% '~tJo enzynme activation

inhibitors (R24571 al so K ks sodi um channel and

vol tage- gated cal ci um chanamnelss, inhibits the

cal ci um cal nodul i n-i nduced activation of nyosin |

[002289 h ai Mrpranasgsénitrandipiae AV 1842k bﬁ*rddé'ﬁmwaérdlmﬁﬁryhérﬁ-ngtﬁ@phenyl)
l-(2-p1r5]1;1 nyi)t3S 5 %9%18?1gajicérgoxyhcn%gdq %{hy[ %e%lgﬁ gt%? )a dlhydrop]yrld%e

compound calcium channel blocker:

[00230] tyrphostin A9 ([[3,5-bis(1,1-dimethylethyl)-4-hydroxy-phenyl]methyl-
ene]propane-dinitrile), and other selective inhibitors of kinase activity of the platelet-derived

growth factor (PDGF) receptor, or derivatives thereof:
CH,

H,C CN
H.C =

CN
HO

H,C CH,
CH,

[00231] Various other dihydropyridine compounds can be used according to the treatment
and diagnostic methods herein, including, without limitation, the following compounds and
derivatives, salts and prodrugs thercof. Particularly preferred are those compounds which

that can decrease CCE, for example, by at least about 10% or more in cells overexpressing B-
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NCl-C \/ 0OC C C [00227] am odipine, (R S)
3-et hyl - 5- net hyl - 2- ( 2- am noet hoxynet hyl ) - 4- ( 2- chl or oph
W@rooBNe601) 4- di hydr o- 6- met hyl - 3, 5- pyri di nedi car PORYSDE072959
benzenesul fonate, a di hydropyri di ne cal ci um
antagoni st that inhibits the transnenbrane influx of
amyldi@| GidUsPtioRRBy inftyOroMA&C B ladlylSHRRbHMCtiDHS for @ x@if]cC Bk Cit €ast about
Y nusclgazgn1%%ipine bi nds 8% gg?h dihydropyrigineyand
20% qioneic iy thespls-i di ne binding sites and inhibits cal ci um
hpn 4nf I | ectivel '
100233P ¢ 1Lt ERRURE, a PR TS JeRR B kbR sty BERGhed from
Maybéiige@ngiaad):muscl e cells): 49 WD 2008/ 006070
PCT/ US2007/ 072959 H HBC NA/NH2 H3COI | CH3 OOd
[ 00228] nitrendi pi ne
(1, 4-Di hydro-2,6-dinethyh¢&;]ﬂFta-nitrophenyl)-3,5-pyr
i di ne- dicarboxylic acid, ethyl nethyl ester (ethyl
Compeiiriy | | Chémidahyaine- 2, 6- di net hyl - 4- (Sekcare
Desiphdtioappenyl ) - 3, 5- pyridi ne di carbgxyl ate), and ot her

di-hydrppyridi-necalciumchanpnel—blockers— H H3C N
BTB&I308[0h(#-chloganhepd)-6anethoryep-oxpn0229] N

N- pr opatgydimydremiip e -divmbonitrile
1845), 1, 4- di hydr o- 2, 6-di net hyl - 4- (|3-ni tro- ph
1-(2-propynyl) -3, 5-pyridi nedi carbaxylic acid; hyl ,

met hyl | ester, a di hydropyridine gonpoundisgal gi umN
channe| blocker: H3C N CH3 H3CO I |I OCH3
0~ ™N" o
Ho
BTB 03173 | 6-methoxy-2-0x0-4-(3,4,5- _
trimethoxyphenyl)-1,2- Ny 0
dihydropyridine-3,5-dicarbonitrile Z “NH
_0 N0
O Il
I 0

BTB 09160 | 6-methyl-2-0x0-5-(2-phenyl-1,3-

thiazol-4-yl)-1,2-dihydropyridine-3- H 0
carbonitrile
O~
4 I \N
S

BTB 09214 | 6-methyl-5-(2-methyl-1,3-thiazol-4-

yl)-2-0x0-1,2-dihydropyridine-3- N 5
carbonitrile

N =

— S
S
BTB 09261 | 5-{2-[(3-fluorophenyl)thio]acetyl}-6- N o

methyl-2-0x0-1,2-dihydropyridine-3- SN~ s F
carbonitrile | \©/
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O O NO2 [00230] tyrphostin A9
([[3,5-bis(1,1-dinethyl ethyl)-4-hydroxy-phenyl ] net hyl -

wep@Bpoopane-dinitrile),

of kinase activity of the platelet-derived growth

and ot her sel ective iPCI/BB1007/672959

factor (PDGF) recept or, or derivatives thereof CH,
BTBHAZR2EN 4&BGI 4NE CH3 [[00231] Vari @us ot her
di hydr Dgs{dt 1r1e4 eFol Wﬂlémggns be used according to the
treat rreg]]tc 205 c nmethods herein, i m
wi t hout on the foll ow ng |[conmpounds agd
derivati ves, saI ts and prodrugs thereof. Parti
preferred are those conpounds whi ¢h HtHab C3 Hs
CCE, fpr exanple, by at |east about 10% or
cell's pverexpressing B- 50 WD 2008/ 00607®:C° N CHs
PCT/ USZOO?/ 072959 arryl oid, and optionally may reduce
B un fot cxculpl €, by east—about
BTB?(A)@?%r ;{}f T3I s 32] Exanpl @s of @
conpou ’Eﬂ]b [
obt ai ne f’ TBHY“WB @'Fand) :
Chenical Name Str uct ure DeS| gnat i
4- (4- chl or ophenyl) - 6- net hoxy- 2- oxa
, 2-di hydr opyri di ne -3, 5-di carboni
H BTB 03173 6-net hoxy- 2- oxo-4- (3,
BTB'14332" ['dicthy]'-(2-faryD)-Z6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate
CD 04170 | diethyl 4-{5-[3,5-
di(trifluoromethyl)phenyl]-2-furyl}-
2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate
HC 00063 methyl 1-(2,5-dimethoxybenzyl)-5-
fluoro-4-oxo-1,4-dihydropyridine-3-
carboxylate
HC 00065 methyl 5-fluoro-4-oxo-1-[4-
(trifluoromethyl)benzyl]-1,4-
dihydropyridine-3-carboxylate
HTS 00599 | 3,3-dimethyl-1-(4-

morpholinophenyl)dihydropyridine-
2,6(1H,3H)-dione
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di hydropyri di ne-3,5-dicarbonitrile - NH OIl N BTB
6- net hyl - 2- oxo- 5- ( 2- phenyl -1, 3 thi azol -4-yl) -

09160

waesgdodoydr opyri di ne-3- N O

09214

6- met hyl - 5- (2- net hyl - 1, 3- t hi

carbonitrile N N PCI/BY¥B07/072959

azol -

yl)-2-o0xo0-1, 2-di hydropyridine-3- N O carbonitrile NN

HTS®181B

net hyl t

I/ O
14328

di met h
H3CO |

D926d oBedy L5l inand Il LOIRRRAYT )
230X Ridincdid Lhydr opyri'di ne- 3
N 51 WO 2008/ 006070 PCT/
di et hyl 4-(chl orophenyl)-2,6
yl -1, 4-di hydropyri di ne- 3, 5-
I CI}B H3C N CHB H BTB 14

thioJacetyl p6- N

HTsfg'féﬁ? h

A R S e

pyndlnecarbomtrlle

HTS 09043

4-methyl-2-o0x0-6-phenyl-1,2-dihydro-
3-pyridinecarbonitrile

HTS 10306

2-0x0-6-phenyl-4-(2-thienyl)-1,2-
dihydro-3-pyridinecarbonitrile

HTS 10308

4,6-di(2-furyl)-2-oxo-1,2-dihydro-3-
pyridinecarbonitrile

HTS 10309

4-(2-furyl)-6-(4-methylphenyl)-
2-0x0-1,2-dihydro-3-
pyridinecarbonitrile

HTS 10310

4-(2-furyl)-2-ox0-6-phenyl-1,2-
dihydro-3-pyridinecarbonitrile
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HN O BTB 14332 diethyl 4-(2-furyl)-2,6-dinethyl-1,4 O
di hydropyri di ne- 3, 5-di carboxylate 0 ~1 I N H CD
wQ20300@ret hyl 4- {5-[3,5- F F PCT/US2007/072959
di (trifluoromethyl)phenyl]-2-furyl}- OOF
2, 6-di et hyl -1, 4-di hydr opyri di ne-3, 5- di carboxylate O

JFD R @ - T (dieth @ -(4-H6n{2>99§?y£1%hy l
1-(2, 5 giqed QW—H&?ﬁédg%ﬁ ine 941 F
fluoror 4- i%a di hydr opyri di ne- 3
| CH 3 00065 net hyl 5-f
(triflpuoronethyl)benzyl]- 1,4
di hydr ppyri di ne- 3- car boxyl ate F
00599 B, 3-dinethyl-1-(4- 0

nmor phol i nophenyl ) di hydr opyri di ne-
2 6(1H 3H)-dione CN-a N-O 52 WD 2008/00

JFD Bég9uspomnetivlobod-nipghensd b4 - cyfc
1, 6- di h§ibydroppriding3gydicerbpeidilone (¢

JFD 03266 | (diethyl 2,6-dimethyl-4-(4-
nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate

JFD 03267 | 4-(2,4-dinitrophenyl)-2,6-dimethyl- N
1,4-dihydropyridine-3,5-dicarbonitrile A NH
O,
Il\l+
0 N*0 |N|
O
JFD 03268 | 4-[4-(benzyloxy)phenyl]-2,6- N \
dimethyl-1 4-dihydropyridine-3,5- \
dicarbonitrile

JFD 03269 | dimethyl 4-(2,4-dinitrophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate
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N HTS 07578 4-(1, 3-di phenyl -1 H pyrazol -4-yl)-2- 0O N

0X0- 6- phenyl - 1, 2-di hydro-3- HN pyridi necarbonitrile
WORMNSOI60HTS 09043 4- et hyl - 2- oxo- 6- phenyl - 1, 2-RPECTY82007/072959

CHs N 3-pyridinecarbonitrile ONO HTS 10306

2- 0X0- 6- phenyl -4-(2-thienyl)-1,2

JED O83mydr O4—%3-@Mfokdiﬂh@§ﬁ§&b§°dﬁh{efﬂﬂlﬁ A N V' NO G HI'e 10308

4, 6-di (g éﬁrog% dlﬁe@XSOdl Ladosithydr o43- 0 N " NH
pyridi pecarbonitrile HN HTS 10309

4-(2-fyuryl)-6-(4-nethyl phenyl) 2-a0xo-1, 2-
pyridi phecarbonitrile N\ H HIS 10310

4-(2-furyl)-2-oxo-6-phenyl- 1,2- 0 N |N|
di hydrp 3 pyri di necar boni t ri I e HN O 53
20091 N POCT/LIS2oNN7Z AN79 1|:r) 01200 (d: et hys

JFD RIY7A L disthyhdt3chlosophenyd)-2,6-" 7 "’(I;|
di?reth:/?u;ﬁ%ﬁwld%%g@wéww@ﬂlﬁé% 5- |di car;]® e o)
H3CO | | deaibgxylate

JFD 03282 | (diethyl 2,6-dimethyl-4-(4-
methylphenyl)-1,4-dihydropyridine-
3,5-dicarboxylate)

JFD 03292 | 4-(3,4-dichlorophenyl)-2,6-dimethyl- cl
1,4-dihydropyridine-3,5-dicarbonitrile cl

JFD 03293 | dimethyl 4-(3,4-dichlorophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate

JFD 03294 | (diethyl 4-(3,4-dichlorophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate)
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H3C N CH3 H JFD 03265
6-di net hyl -4-(4-nitrophenyl)-1,4
walrdvgoopyri di ne- 3, 5-di carbonitrile N NH alNt+ PCT/UBR000072959
JFD 03266 (diethyl 2,6-dinmethyl-4-(4- ol ; O-
ni trophenyl)-1, 4-di hydropyridi ne-3,5- N dicarboxyl ate

JFD?S(QSH (idth 1QC{j3ch1 é}{ 6H JFD 03267

2, 4 1%8{1%5 ndi3pet hyll- N
1,4-dih %‘5% dlcarbomtrlle NH o 0O"dNO I N
-0 JF 4 (benzyl oxy) phenyl L 02/\6 o7 CH
di met hy 1 4-di hydr opyri di ne- 3, 5- |di car bohi trilg ' NH"™

N JFD 03269 di met hyl 4-(2, 4-di ni tjr opheny < 2N8-"dk,
di met hyl - 1, 4- di hydropyri di ne-3, 5- |O NH di car Boxy! at e
O Nt NO-O 111 00

JFD 03307 | dimethyl 2,6-dimethyl-4-(2-
nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate

JFD 03311 | diethyl 2,6-dimethyl-4-(2-
nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate

JFD 03312 | 4-(3-methoxyphenyl)-2,6-dimethyl-
1,4-dihydropyridine-3,5-dicarbonitrile OCHj

JFD 03318 | diethyl 4-(4-fluorophenyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate

PD 00088 l-acetyl-4,6-di(4-methylphenyl)-2-
oxo-1,2-dihydropyridine-3-
carbonitrile
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54 WD 2008/ 006070 PCT/ US2007/072959 JFD 03273
4- (3-chl orophenyl )-2,6-dinmethyl-1,4- N

walRtvgdocopyri di ne- 3, 5-di carbonitrile NH ~ Il BIT/NS2B1072959

03274 di et hyl 4-(3-chl orophenyl)-2,6- C

di met hyl - 1, 4- di hydr opyri di ne- 3, 5-

- -6LH d
byl T 31 iy ar SRR -

O O dicarboxyl ate
met hyl -4- (4- _Q
3, 5-di car bd

~, OD H3CO| OCH3 4 H3C N CH3 |H JFD 03292
4- ( 3, 4t ke hlahibbyhierdyl ) - 2, 6- di net hyl - ci N
1, 4- di hyghrdpgcarbeinnste3, 5- di car boni t
CH3 H C N H JFD 03293 di net hyl
4- (3, 4+ di chl orophenyl ) -2, 6- ci
di met hyl - 1, 4- di hydr opyri di ne- 3, 5-
o H3 oo CH3 | |
PD 00463 1-[4-(4-chlorophenoxy)phenyl]-4-
phenyldihydropyridine-2,6(1H,3H)-
dione
PD 00700 2-(propylthio)-N-[4-
(trifluoromethoxy)phenyl]-1,2-
dihydropyridine-3-carboxamide
RF 04555 N~1~-(2,4-dichlorophenyl)-4-
(trifluoromethyl)-5,6-dihydropyridine-
1,3(4H)-dicarboxamide
RF 04777 N-(4-chlorophenyl)-N, 1-dimethyl-6-
oxo-4-(trifluoromethyl)-1,6-dihydro-
3-pyridinecarboxamide
RF 04780 N-(4-chlorophenyl)-1-ethyl-N-methyl-
6-0x0-4-(trifluoromethyl)-1,6-
dihydropyridine-3-carboxamide
RF 04781 N-(3,4-dichlorophenyl)-N, 1-dimethyl-

6-0x0-4-(trifluoromethyl)-1,6-
dihydro-3-pyridinecarboxamide
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H3C N CH3 H JFD 03294 (di ethyl
4- (3, 4-di chl or ophenyl )-2,6- ci
wWa@lewenbopre 1, 4- di hydr opyri di ne-3,5- C  di car boRgI/HS)7/002959
O H3C*O OCH3 H3C N CH3 H 55 WD 2008/006070
PCT/ U82007/ 072959 JFD 03305 (di et hyl

RHX%HE@AC H qfa3%§%%?|nethyl ‘o) 0o F F S
» 4-d e ate Ci
oCH3 F% ﬂa&%hk YB ! 8%§%§H§|nethy| N

2, 6- di tﬁyP 52 o
ni trophenyl)-1, 4-di hydropyridine-3,5- 0
di carbpxylate GO.O 11 0 JFD 03311 diet KL
2, 6-di pet hyl -4-(2 nitrophenyl) -

RH 02146 d! yqﬁgﬂyglo%rge en9r-40O Nt~0  di car boxH aii:e -0
1BCO g Eg

idine-
2 (3. kRS PR :
4-d|hyropyr| |ne35d|carbon|trile /
N
O  NH,
RJC 03342 | 4-hydroxy-2-methyl-6-0xo-5-phenyl- o H
1,6-dihydropyridine-3-carbonitrile |
>
\\N
OH
RJC 03403 | diethyl 4-(2,4-dichlorophenyl)-2,6- cl
dimethyl-1,4-dihydro-3,5-
pyridinedicarboxylate
cl
O O
S “CH,

RJC 03405 | diethyl 2,6-dimethyl-4-{5-[2-
(trifluoromethyl)phenyl]-2-furyl}-1,4-
dihydro-3,5-pyridinedicarboxylate

RJC 03410 | dicthyl 2,6-dimethyl-4-(6-methyl-2-
pyridyl)-1,4-dihydro-3,5-
pyridinedicarboxylate
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H3C H CH3 JFD 03318 di ethyl 4-(4-fluorophenyl)-2,6- F

di net hyl - 1, 4- di hydr opyri di ne-3,5- dicarboxylate OO
WHOPHO@oHB H3C N CH3 H PD 00088 1 PCT/US2007/072959

-acetyl -4, 6-di (4- et hyl phenyl )-2

0x0- 1, 2-di hydropyridine-3- 0 ON carbonitrile N 56 WO

RJC 8998 0D&RH91 E@JCM%Z&QYI 072959 PDJ00090
6- (4- net bﬁ'oQ H-A6- a&léﬂmrmheny' ) - Nz
oxo- 1, Za g r1d1 1c£’r¥> L dinecarbonitril e ™
00463 oro enoxy) phenyl|] - 4-
phenyl dl hydropyrl di ne-2,6(1 H, 3H) |di one
00700 R-(propylthio)-N[4 F o
(triflpuoromet hoxy) phenyl]-1,2- S K g
di hydr ppyri di ne- 3- car boxanm de HN HN & ()]: O RF 04555
RICBB4L6 ( Rdifnethiyt 2| @ﬂﬂ[ﬂﬂquL%- - G O
(trifl uarinosbhthyl)ph gpym g
1, 3(4H) gl gRrPoxIANFE bé%l
RJC 03418 | dimethyl 4-(2-methoxyphenyl)-2,6-
dimethyl-1,4-dihydro-3,5-
pyridinedicarboxylate
RJC 03419 | 2,6-dimethyl-4-{5-[2-
(trifluoromethyl)phenyl]-2-furyl}-1,4-
dihydro-3,5-pyridinedicarbonitrile
RJC 03423 | dimethyl 4-(2,4-dichlorophenyl)-2,6- cl
dimethyl-1,4-dihydro-3,5-
pyridinedicarboxylate
Cl
O O
HsC\O | | O/CH3
HaC™ “N” “CHy
H
RJC 03424 | 4-(2-chloro-4-hydroxyphenyl)-2,6- N
dimethyl-1,4-dihydro-3,5- = NH
pyridinedicarbonitrile
Il
HO Cl N
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F RF 04777 N-(4-chlorophenyl)-N, 1-di nethyl-6- F
ox0-4-(trifluoronethyl)- 1,6-dihydro- FF O/ C
w@2@gnd@inecar boxamde / Nal I O N RF 04780PCT/US2007/072959
N- (4-chl orophenyl )-1-ethyl -N-nmethyl - F
6- ox0-4-(trifluoronethyl)- 1,6- FF O/ C
RIC G5BT PRy hdiem3xGHcRpXam-de 7 N[O TN RF 04781
N-(3, 4r glhgem}quoépgﬁl ){110)-3 gdél dimethyl- F FF
6- oxo- pw%ﬁcﬁhécﬁ 1,6- 0
di hydrp necar oxam de / N/G ON
2008/ 006070 PCT/ US2007/ 072959  RH 02165
2- 0x0-B-pyridin-3-yl-4- F F F (tri|fl uorofet
1, 2-di hydropyridine- ~N 3-carbonijtrile Cl RH I}!)2186
1-am np-2- ox0-6-phenyl-4- F F (trifluoronmethyl)-
RIC 03437i higretipy} Ricddimethyt-4-@-wethpoi trile N N\ g~ O NH2
RIC 03B@saidid hi,drdixydr@3rtet hyl - 6- oxQ- 5 phenyl
1, 6- di hygidimydidatibargtade carbonitrile ';0 N R
di et hy| 4-(2, 4-dichl orophenyl)-2, 6- CI
di net hyl - 1, 4-di hydro- 3, 5- pyri di nedi carbo yI
O H3CO OCH3 oZ o
S 14471 4-(4-chlorophenyl)-6-(4-
isobutylphenyl)-2-oxo-1,2-
dihydropyridine-3-carbonitrile
SEW 02066 | dimethyl 2,6-dimethyl-4-(3-thienyl)-
1,4-dihydro-3,5-pyridinedicarboxylate
SEW 02070 | dimethyl 4-{5-[2-(methoxycarbonyl)-
3-thienyl]-2-furyl}-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate
XBX 00343 | diethyl 2,6-dimethyl-4-(3-

nitrophenyl)-1,4-dihydropyridine-3,5-
dicarboxylate
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H3C N3 3 H RIC 03405 diethyl 2,6-dinethyl-4-{5-[2-
F (trifluoronethyl)phenyl]-2-furyl}-1,4- F
wa@lRMwgo78, 5- pyri di nedi carboxylate o N o O H3BTDUS20D7/072959
OMCH3 H3C N CH3 H RIJIC 03410 di et hyl
2,6-di nmethyl -4-(6-nmethyl -2 pyridyl)-1, 4-di hydro-3,5- O
O pyridinedi carboxylate N HN 58 WO 2008/ 006070
PCT/ US2007/ 072959 RJC 03413 diethyl 4-(2-chloro-4- 0
[00233kt Hoxppthengmbadimentgthgde g ing comppo@dsyare provided, listed in Table 2,

. 1 dj - 3. el [ | at RIC 03416
iSOG SLERLORALheLe © 2 ©
(trifluoromethyl)phenyl]-2-furyl}-1, 4-
di hydro- 3, 5- pyri di nedi carboxylate ONHO F OO0 F F

RJC 03418 di met hyl 4-(2-net hoxyphenyl)-2,6- 0
di net hyl -1, 4-di hydro-3,5- 0 NH pyridinedi carboxyl ate
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OQd 0 RIC 03419 2, 6-di net hyl

-4- {5 -[2- N

(trifluoronethyl)phenyl]-2-furyl}-
walrdogao@7®@, 5- pyri di nedi carbonitrile / \ O F |1 PCMUSIO0MI72959

F RJC 03423 di net hyl

1,4 NH

4- (2, 4-di chl orophenyl)-2,6- cl
TABHERet hyl - 1, 4- di hydro- 3, 5- pyri di nedi car boxyl ate Z0- 0

> 1] F3C= ~CH8 0 oy H3C N F3 HRIG [03424 H
4- (2- chl ore<4Nh oroxyphenyl)-2,6- N N
di et hyl - 1, 4- dillhydr o- 3, 5- pyridinedicgrbohit e
HO Cl iEt(,c 5D 2@98/006070 3CT/LSZOO7dS 2950 \k/
03427 4-(3, 4-4i mej hoxyphenyl ) 12, 6-| N di nmet hyl -
1, 4-di hydro - NH pyridinedi carlbonitrile O
RIC 03437 divethyl 2, 6-di net hyl - 4-{( 6- net hyl -
214 pyrldyl) T, 4+g|hydro 3, 5- |pyr dinedlcarboxyla NH
2-29 H
N
|
EtO,C CO,Et
NO,
- H
2-17 2-32 H
O | | O
M602 COzMe
Cl 0] 0]
Br
2-18 2-33 x
™ "
\}/0 O\{/ o) || O\{/
0O 0O
0O 0O
Cl NO,
2-19 H 2-37 H
[ ] "
o o ||
j I I \L EtO,C CO,Me
MeO Cl OMe Cl
- H
2-23 2-42 H
|
O O
EtO,C CO,Et i X
Br o) o)
Cl
2-27
2-44 R
MeO OMe
EtO,C COzEt ||
MeO,C CO,Me
Cl
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O S 14471 4-(4-chl orophenyl)-6-(4- G
i sobut yl phenyl ) - 2-oxo-1, 2-
walrdvgmoopyri di ne-3-carbonitrile SEW 02066 di ne€hyb2007/072959
2, 6-di net hyl -4-(3-thienyl)
1, 4-di hydro- 3, 5- pyri di nedi carboxylate 0O NH S O O

2-45 [SEW 02070 di nﬁt hyl  4-{5-13- (methpoxycarbonyl)- H

3-thienyl] }-2,6-dijnet hyl -1, 4- H3C N
di hydr opyri dli ndr 3, 5- di car oxylate | O |
3 H3 X043 dilet hyl 2,|6- di etk

nitrophen , 4cfli hydropyri di ne-3,5- K di
OCH3 NH CH3 O-H3C j |0 60 WD 2008/00
PCT/ US2007/ 59 [00233]| I n| anotlher enbodi

foll ow ng conpounds are prijovided, |listed in e,

2-46 whi ch can beél used in the nethodszdescribed hergjn: o1

WO 2008/ 0 | PCT/ US2007/|072959 | N |
COMe EtO,C CO,Et
(@) Cl
H

2-47 N
| 254
MeO,C CO,Me
Br

- H
2-48 N

||

EtO,C CO,Me 755
Br
||
EtO,C CO,Et

- H

2-49 N
||
\{/0 Br
COzMe
@r 256 g
- H
2-50 N
||
COzMe
O Br 3.1
||
2-51 H

N
||
EtO,C CO,Et
Br
Cl
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TABLE 2 2-11 N H 2-28 H Et02C CO2Et o o F
O O Et 02C CO2Et
Wo2@8/00o0C CO2Me O Cl Br

2-29 NH 1 |

Cl N2 |

cr 2-14 H
1 2-17 H2-32 H

2-18 H 2-33 N H 0 BCT/US2007/672959

rnH C NO2 2-19 H2-37 NH 01 0 EtQ2C CO2M MO O
ol O G 2-23 NH 2-42 HEBEOQ2C CO2Et Br 0 0O 1 C
3.0 [2-27 H 2-44 ﬂl\/bO N Ove it RC3QEt F MeO2C CG%ZI\/E (@]
||
EtO,C CO,Et
Cl
Cl
- - H
3-3 3-11 H
||
EtO,C CO,Et
Cl
34 <
- - H
3-12 §
\{/0@0\{/
0 O
Cl
s cl
- - H
3-13 §
||
EtO,C CO,Et
cl Cl
3-6
- H
3-20 §
||
EtO,C CO,Et
3-7 3-22
||
EtO,C CO,Et
Cl
Cl
- H -
3-8 § 3-23
\~/0 || o\’/
O 0
Cl
cl
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-62 WD 2008/ 006070 PCT/ US2007/072959 2-45 H 2-52 Ho
oo CO2M 0 Cl OO C 2-46 H 2-53 H CO2Me Et02C
W@aRBoe0o® Cl 1 | 2-47 HC  2-54 H Me02C CO2MeCTMUSIB07/Q72959

0 OO 2-48 H EtO2C CO2Mve C 2-55 H Br | ~ | Et02C
CREt 2-49 HO |l ~ Br CQ02Me OBr 2-56 Hfoo 2-50 H
328N OO\ 338
/\/O
3-31 3-41
|| ||
EtO.C CO,Et EtO,C CO,Et
F
Br Br
F 3-42 H
3-32 H
N \i/o | O\N/
0 0
F
Br
F 3-46 H
- H
3-33 H
||
EtO,C CO,Et
F
Br 3-47 H
- H
3-34 §
- H
3-48 H
||
EtO,C CO,Et
3-
37
F
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CO2Me Br

CO2Et

3-3 H3-11 H |
3-4 H3-12 H 0000 O |

01\ Br 3-1 H 2-51 N H Et02C CO2Et

Et 02C

Br CI 63 WO 2008/ 006070 PCT/US2007/072959 3-2
woR@800dd7a N N O 0 1 1 Et O2C CO2Et

3-49

H EtOQ2c CO2K EtQ2c CO2Et

Et 02C CO2 N

Et 02C CO2Et Et 2C CO2Et 1\

O\ O\ C PErUS1007/072959
I I\ C d
ONI o0C 3-5Hcl 3-13
Cl d 3-6 H3-20H oo N

F
4-6 R
MeO | | OMe
MeO,C CO,Me
Br
4-16
Bn
N
||
EtO,C CO5Et
Br
4-21
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OO\ \ 1/ d Cd 3-7 H3-22 HEt02C CO2Et Et02C

CREt \ C 1\ FCAO F 3-8H3-23H INN 00011
wWO22@80007® Cl 1\ F CIl F 64 W 2008/ 006070 PCT/US2007/072959

PCT/ US2007/ 072959 3-28 H 3-38 H OO0\ O0OOMO1

0
\ Ow Br Br 3-31 H3-41 H Et02C CO2Et Et02C CO2Et F
1/ Br Br F3-42H 3-32 HooO1 OOFBr Br F 3-46
H 3-33 HN EtOQ2C CO2Et EtO2C CO2Et

[00234] In another embodiment, the following compounds are provided, listed in Table 3,
which can be used in the methods described herein:

TABLE 3

Ri R2 R3 R4 Rz

CH3 CH3 COzEt COZEt ©*0H

CH; CH; CO,Et CO,Et §
0

HO
CH, CH, CO,Et CO,Et
/
HO™ Y0
CH; CH; CO,Et CO,Et
oo
|
CH, CH, CO,Et CO,Et
0" Mo
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FF Br 3-47 H3-34 HO1 O 000O OOFF 3-48 H

NI Br Et02CCO2Et H3- N1/ 37 00F MOO1\O0
wW@rm@sBecodhb WO 2008/ 006070 PCT/ US2007/ 072959  3P@BURL007/072959

oo F4-6 N MO OW M02C CO2Me Br 4-16 Bn N

Et 2C CO2Et Br 4-21 N

H
R4 N R,
||
R4 R;
Rs
R1 R2 R3 R4 R5
OH
CH CH CO,Et CO,Et
3 3 2 2 HO" B\©
|
CH; CH; CO,Et CO,Et HO. /©
B
OH
|
CH; CH; CO,Et CO,Et
HO’B\OH

CH; CH; CO,Et CO,Et ©

CH; CH; CO,Bu CO,Bu @
|

CH; CH; CO,Et CO,Et

CHs, CHs, CO,Et CO,Et
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0000 66 W 2008/ 006070 PCT/ US2007/ 072959 [00234]

I n anot her enbodi nent, the foll ow ng conpounds are
wee@sio®d) |isted in Table 3, which can be uskdI/US200T1€72959

nmet hods described herein: TABLE3 H RL NR2Z R4 R3

R5 RLR2Z RBRA RS OCH3 CH3 CO2Et CO2Et OH CH3 CH3

CO2Et CO2Et HOO vw CH3 CH3 CO2Et CO2Et / HO O CH3
CH3 CO2Et CO2Et 0 O CH3 CH3CO2Et CO2Et 1010 -67 WO
2008/ 006070 PCT/ US2007/ 0R2959! R1 NR2 RA R3 R5 RS
R R2 R3 R4 CH

R/ Rs
Rs
Ry Ry R3 Ry Rs
|
CH; CH; CO,Et CO,Et /©/
CH; CH; CO,Et CO,Et OOO
e
CH, CH, CO,Et CO,Et OOO
e
CH; CH; CO,Et CO,Et 'C]
CH; CH; CO,Et CO,Et
A
Cl
CH; CH; CO,Et CO,Et
Yy
CH; CH; C(O)CH; C(O)CH; Cl
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CH3 CH3 CO2Et CO2Et \ HOB CH3 CH3 CO2Et CO2Et HOB B

OH CH3 CH3 CO2Et CO2Et HO B, OH CH3 CH3 COR2Et CO2Et
WO 2008008H3 CO2t Bu CO2t Bu \ CH3 CH3 COREt CO2BeCT/US#07/072959
CH3 CO2Et CO2Et 68 WD 2008/ 006070 PCT/ US2007/ 072959
HRILNRR RA RSB RS RS R R R3 R4 CH3 CH3 COREt

CO2Et vw CH3 CH3 CO2Et CO2Et / V' \  CH3 CH3 CO2Et
CO2Et CH3 CH3 CO2Et CO2Et \ @ CH3 CH3 COREt COREt

nrvw G CH3 CH3 COR2Et ORR C(O) CH3 C(O) CH3 CH
ol 69 |
R Rs
Rs
R R2 R3 R4 Rs
v
CH; CH; CO,Me CO,Me Cl
v
CH; CH; COyBu CO,Bu Cl
v
Cl
CH3 CH3 COz(CHz)OMe COz(CHz)OMe
A
CH3 CH3 COzMe COzEt CI
s
Cl
CH3 CH3 C02CH2CH:CH2 C02CH2CH:CH2
v
Cl
CHQOMG CHQOMG COzMe COzMe
v
Cl
CH3 CH3 COzMe COztBu
s
Cl
CH3 CH3 COzMe C(O)CH3
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WO 2008/ 006070 PCT/ US2007/072959 HRLI NR2 R4 R3 R5

RS R RR R3R4 .nnnr CH3 CH3 CO2Me CO2Me C . nnnr
WE@RHBSBHd7CO2t Bu CO2t Bu € CH3 CH3 C02( CH2) OVEPCT/US2007/072959

Co2(CH2)Ove d  nrvv CH3 CH3 CO2Me CO2Et \ G O CH3

CH3 CO2CH2CH=CH2 CO2CH2CH=CH2 CH2OWe CH2OWE CO2Me

cC2Me d .nnnr d CH3 CH3 CO2Me CO2tBu C  CH3 CH3
CO2Me C(O CH3 70 WD 2008/ 006@70 PCT/ US2007/ 072959 H

RLNR RARB RR RS RRERZNGHB4 .nnnr CH3 CH3
COR2Et COREt |

R, R,
Rs
R1 R2 R3 R4 Rs
i
CH; CH; CO,Et COyEt
Cl
v
CH3 CH3 COztBu COztBu
Cl
CH; CH; CO,Et COyEt
Cl
CH3 CH3 COztBu COztBu
Cl
v
Cl
CH; CH; CO,Et COyEt
Cl
Cl
CH3 CH3 COztBu COztBu
Cl
s
Cl
CH; CH; CO,Et COyEt
Cl
CH; CH; CO,Et CO,Ft /©/CI
Cl
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C  .nnnr CH3 CH3 CO2tBu C2tBu CI CH3 CH3 CO2Et
CO2Et G | CH3 CH3 CO2tBu CO2tBu CI CH3 CH3 CO2Et

w@aBooagro Cl  Cl CH3 CH3 CO2t Bu CO2t Bu Cl  CHBCTZHS2007/072959

CO2Et CO2Et CI C CH3 CH3 CO2Et CO2Et G C 71 WO
2008/ 006070 PCT/US2007/072959 HRL NR2Z R4 R3 R5 RS

R R RS R4 CH3 CH3 CO2tBu CO2tBu CI O CH3 CH3

CO2Et CO2Et C C CH3 CH3 CQREt CO2Et C ~ C Cl
R _N__R,
||
R, R,
Rs
R R2 R3 R4 Rs
CH, CH, CO,Bu CO,Bu /©/C'
Cl
CH, CH, CO,Et CO,Et Cl\©/0|
CH; CH; CO,Et CO,Et /@\
Cl Cl
Cl
CH; CH; CO,Et CO,Et
Cl Cl
Cl Cl
CH; CH; CO,Et CO,Et
Cl
N
Br
CH; CH; CO,Et CO,Et
v
Br
CH3 CH3 COztBu COztBu
N
Br
CH3 CH3 COzMe COzMe
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CH3 CH3 CO2Et CO2Et C Cl

CO2Et C CH3 CH3 CO2Et CO2Et Br

W@aRBBuw0GO2t Bu

. hnnr

~ Br

, rw Br

vw C C CH3 CH3 CO2Et

CH3 CH3

2008/ 006070 PCT/ US2007/072959 HRL NR2Z RA R3 R5 RS

CH3 CH3 CO2Me COZMePTRUYYD07/072959

R R2 R3 R4 .nnnr CH3 CH3 CO2Me CO2Et Br CH3 CH3
Cc2Me CQ2tBu .nnnr CH3 CH3 CO2Me C(O CH3 Br CH3 CH3
CO2Et CO2Et / Br CH3 CH3 CQORt Bu CO2t Bu Br
Ry _N__R;
||
R Rs
Rs
R1 R2 R3 R4 Rs
v
Br
CH3 CH3 COzMe COzEt
A
Br
CH3 CH3 COzMe COztBu
v
Br
CH3 CH3 COzMe C(O)CH3
1
CH, CH, CO,Et CO,Et
Br
A
CH3 CH3 COztBu COztBu
Br
CH; CH; CO,Et CO,Et
Br
CH3 CH3 COztBu COztBu
Br
s
F
CH; CH; CO,Et CO,Et
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vw CH3 CH3 CO2Et CO2Et Br | CH3 CH3 CO2t Bu CCO2t Bu Br

CH3 CH3 CO2Et CO2Et 73 WO 2008/ 006070
WERMBBROO7/ 072959 HRL NR2 R4 R3 R5 RS RPCRESHRB7/072959

R4 vw CH3 CH3 CO2tBu CO2tBu IF CH3 CH3 CO2Et COREt F
CH3 CH3 CO2Et CO2Et F CH3 CH3 CO2Et CO2Et F CH3 CH3

CO2tBu CO2tBu "wv F CH3 CH3 CO2Et CO2Et F CH3 CH3
CO2Et CO2Et F \ H
R _N__R,
]
R, R,
Rs
Ry R2 R3 R4 Rs
CH3 CH3 COztBu COztBu
CH;, CH;, CO,Et CO,Et
F
v
CH; CH; CO,Et CO,Et
1
CH;, CH;, CO,Et CO,Et
wAn
CH3 CH3 COztBu COztBu
|
CH;, CH;, CO,Et CO,Et
F
CH; CH; CO,Et CO,Et
F
F
CH; CH; CO,Et CO,Et
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FFCH3 CH3 CO2Et CO2Et j: r 74 WO 2008/ 006070

PCT/ US2007/072959 HRL NR2Z RA R3 RS RS R R2R3
WRA08HIBOCH3 CO2Et CO2Et 4 F F CH3 CH3 COREt QOBZEUSH00Y/072959

F F CH3 CH3 CO2Et CO2Et F F F F CH3 CH3 CO2Et

CREt j: X F CH3 CH3 CO2Et CO2Et F\ F F F CH3

CH3 CO2Et C&2Et F F F F CH3 CHS CO2Et CO2Et F F

H
Ry _N_ _R,
||
R; Rs
Rs
R{ R2 R3 Ry Rs
|
CH; CH; CO,Et CO,Et
F
F
s
CH; CH; CO,Et CO,Et
F F
e
F
CH; CH; CO,Et CO,Et
F
F
wWne
F F
CH; CH; CO,Et CO,Et
F
1
CH; CH; CO,Et CO,Et
F F
F
F
CH; CH; CO,Et CO,Et
F F
F
e
F F
CH, CH, CO,Et CO,Et
F F
1
|
CH; CH; CO,Et CO,Et
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CH3 CH3 CO2Et CO2Et 75 WO 2008/ 006070
PCT/ US2007/072959 HRL NR2Z RA R3 RS RS R R2R3

WGR20084000070 CH3 CH3 CO2t Bu CO2t Bu CF3 CH3 CH3 OB2EUS2007/072959

CO2Et CH3 CH3 CO2Et CO2Et CF3 CH3 CH3 CO2Et CO2Et CF3
CH3 CH3 CO2Et CO2Et F3C CF3 CH3 CH3 CO2Et COZEt

LLCFCF3 CH3 CH3 CO2Et CO2Et F F CH3 CH3 CO2Et CO2Et
F3C 76 WO 2008/ 006070 PCT/ Ug007/072959 H RL N R2

R4 R3 R5 Rix N Rz
-
R, R,
Rs
R1 R2 R3 R4 Rs
i
I
CH3 CH3 COztBu COztBu
s
CF3
CH; CH; CO,Et CO,Et
|
CH; CH; CO,Et CO,Et
CF3
|
CH; CH; CO,Et CO,Et
CF5
CH; CH; CO,Et CO,Et /@\
FsC CF
s
F
CH; CH; CO,Et CO,Et
CF3
A
CF;
CH; CH; CO,Et CO,Et
F
wins
F
CH; CH; CO,Et CO,Et
FsC
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RS R R2 R3 R4 CH3 CH3 COREt COREt F C |

CH3 CH3 CO2Et CO2Et \ C CH3 CH3 CO2Et CO2Et

lravv F
F a d

W@eRSH®7CO2Et CO2Et F CH3 CH3 CO2Et COR2Et \ PQI/US2007/072959
Favww F CH3 CH3 CO2Et CO2Et

CH3 CH3 CO2Et CO2Et Br

Br CH3 CH3 CO2Et COR2Et F d 77 WD 2008/ 006070
PCT/US2007/072959 H RINR RA R3 RS
H
Ry _N__R,
|
R/ R,
Rs
Ri R2 R3 R4 Rs
CH; CH; CO,Et CO,Et F\©/C'
L
F
CH, CH, CO,Et CO,Et
Cl
CH, CH, CO,Et CO,Et
F
Cl
Cl
CH, CH, CO,Et CO,Et
F
CH, CH, CO,Et CO,Et
Cl
F
CH, CH, CO,Et CO,Et
Br
F
F
CH, CH, CO,Et CO,Et
Br
ks
CH, CH, CO,Et CO,Et /@\
F Cl
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RS R RR RBR4 F CH3 CH3 COREt COR2Et Br CI CH3 CH3

CO2Et CO2Et NN, CH3 CH3 CO2Et CO2Et N2 F A CH3
WERBSQuPE CO2Et NO2 CH3 CH3 CO2Et COREt ClI  ORQU/USHB7/072959

CH3 CO2Et CO2Et NH2 Br Br uw F CH3 CH3 CO2Et CO2Et

NC N NO2 CH3 CH3 CO2Et CO2Et 78 WO 2008/ 006070

PCT/US20077072959 HRL NRZ RA RS RRRS R R R3
R4

H
Ry _N__R;
||
Ry Rs
Rs
R R2 R3 R4 Rs
|
F
CH; CH; CO,Et CO,Et
Br
s
Cl
CH; CH; CO,Et CO,Et
NI
[}
CH; CH; CO,Et CO,Et
NO,

F
.
CHs CHs CO,Et CO,Et /©/N02
cl
e
CH; CH; CO,Et CO,Et /©/C'
O,N

CH; CH; CO,Et CO,Et /©:NH2
Br Br

CH; CH; CO,Et CO,Et

CH; CH; CO,Et CO,Et
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NO 2 CH3 CH3 CO2tBu CO2tBu CH3 CH3 COZ2Et CO2Et NO2

CH3 CH3 CO2Et CO2Et NO2 |rv%v ON CH3 CH3 COREt
W@RBH00@HB CH3 CO2ZEt CO2Et CN CH3 CH3 CO2Et OBZEUSION/072959

Ilvvw CH3 CH3 CO2Et COREt CH3 CH3 CO2Et CO2Et 79 WO

2008/ 006070 PCT/US2007/072959 HRL NR2Z R4 R3 R5 RS

RN R2 R3 R4 CH3 CH3 CO2Et CO2Et CH3 CH3 CO2Et CO2Et O
Clo CH3 CH3 CO2Et CO2Et O Hruv CH3 CH3 CO2Et CO2Et

OCF3 Rin N _R2
||
R, R,
Rs
Ry R2 R3 R4 Rs
NO,
CH3 CH3 COztBu COztBu
CH; CH; CO,Et CO,Et
NO,
CH; CH; CO,Et CO,Et
NO,
s
CN
CH; CH; CO,Et CO,Et
|
CH; CH; CO,Et CO,Et ©\
CN
|
CH; CH; CO,Et CO,Et
CN
v
O\
CH; CH; CO,Et CO,Et
|
CH; CH; CO,Et CO,Et ©\
T
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CH3 CH3 CO2Et CO2Et OCF3 CH3 CH3 CO2Et CO2Et 5GF3
CH3 CH3 CO2Et CO2Et OZN 80 WO 2008/ 006070
WERMBBROO7/ 072959 HRL NR2 R4 R3 R5 RS RPCRESHRB7/072959
R4 CH3 CH3 COREt CO2Et 0 F / C CH3 CH3 CO2Et COREt
O CH3 CH3 CO2Et CO2Et O CH3 CH3 CO2Et CO2Et O CH3

CH3 CO2Et CO2Et CH3 CH3 CO2Et CO2Et Br 81 WO
2008/ 006070 PCT/ US2007/07295¢% HRL NR2Z RA R3 R5 RS

R R2 RB R4 R~ _N.__R>
||

Rs
Ry Ry R3 Ry Rs
]
CH; CH; CO,Et CO,Et
_0
OH .
CH; CH; CO,Et CO,Et 02\/0\©

CHs, CHs, CO,Et CO,Et ©\o

CHs, CHs, CO,Et CO,Et @\
OCF,

CH; CH; CO,Et CO,Et

CH; CH; CO,Et CO,Et

O
CH, CH, CO,Et CO,Et /©/ \©><
O,N
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I CH3 CH3 CO2Et COR2Et Pno CH3 CH3 COREt CO2Et CH3

CH3 CO2Et CO2Et O CH3 CH3 CO2Et CO2Et O CH3 CH3
WE@RBN0M@AEt O CH3 CH3 CO2Et CO2Et O O CH3 OM3I/UERBT/072959

C2Et /> 0-,0 82 WO 2008/006070 PCT/US2007/072959 H

RLNR2Z RA RSB RSRS R R2ZR3 R4 CH3 CH3 COREt COREt

Br ~40 OJ 02N CH3 CH3 CO2Et CO2Et O O ' CH3 CH3

CO2Et CO2Et O O H
Ry _N_ _R,
|
R; Rs
Rs
R{ R2 R3 Ry Rs
CHj CHj CO,Et CO,Et o)
F\é/m
CHj CHj CO,Et CO,Et EO
|
CHj CHj CO,Et CO,Et ©
C_
CHj CHj CO,Et CO,Et O:
whns
O
CHj CHj CO,Et CO,Et
e
O
CH, CH, CO,Et CO,Et ;
,
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CH3 CH3 CO2Et CO2Et O Q) CH3 CH3 CO2Et CO2Et F CH3

CH3 CH3 CO2Et CO2Et 0 O~ CH3 CH3

WEORENO@APEt 0 83 WO 2008/ 006070 PCT/ US2007/ OFCBBS200t072959
RLNR2Z RARBR RSRS R R2ZR3 R4 OH CH3 CH3 CO2Et
CO2Et C CH3 CH3 CO2Et COZ2Et o

CH3 CO2Et CO2Et co)

OH OH OH CH3 CH3

CO2Et CO2Et CH3 CH3 CO2Et CO2Et OH

[Tvww CH3 CH3

CO2Et CO2Et Br Br OH OH Cg3 CH3 CO2Et CO2Et
Ry _N_ _R,
|
R, Rs
Rs
R R2 R3 R4 Rs
|
CH; CH; CO,Et CO,Et gj
O
I
O
CH; CH; CO,Et CO,Et
|
CH; CH; CO,Et CO,Et O
o )
CH; CH; CO,Et CO,Et
(0]
|
CH; CH; CO,Et CO,Et
5 //
CH, CH, CO,Et CO,Et
o
e
@)
CH; CH; CO,Et CO,Et >
0]
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Br

CH3 CH3 CO2Et COZ2Et Br

O OHd 84 WO 2008/ 006070

PCT/ US2007/072959 HRL NR2Z RA R3 RS RS R R2R3

WQERZ00BIB60BH3 CH3 CO2Et CO2Et N i JIVW CH3

CREt ~S w S CH3 CH3 CO2Et CO2Et Cl

GrGT/02DBT/072959

NO 2 CH3 CH3
CO2Et CO2Et S O CH3 CH3 CO2Et CO2Et NO2 S CH3 CH3

CO2Et CO2Et CH3 CH3 COZ2Et CO2Et

Rs
Ri R2 R3 R4 Rs
|
Br
CH; CH; CO,Et CO,Et
0
o—/
O,N
CH; CH; CO,Et CO,Et
o)
o—/
e
CH; CH; CO,Et CO,Et C[Oj
o
|
CH; CH; CO,Et CO,Et
0
o)
CH; CH; CO,Et CO,Et f
F
o
0
CH; CH; CO,Et CO,Et >
o)
|
CH, CH, CO,Et CO,Et o
o__)
CH; CH; CO,Et CO,Et ©\O
O
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S 85 WO 2008/ 006070 PCT/US2007/072959 H R1L NR2 R4

R3 RS RS R R2Z RB R4 CH3 CH3 CO2Et CO2Et S CH3 CH3
WE@ERBN0MAEt O=S=0 CH3 CH3 CO2Et CO2Et OT NH PCTAUS20CHBI2959

CH3 CO2Et CO2Et Oy NH O CH3 CH3 CO2Et CO2Et HN O-~1 O

CH3 CH3 CO2Et CO2Et v / N CH3 CH3 CO2Et CO2Et 02N \

86 WD 2008/ 006070 PCT/US20077/072959 HRL NR2 R4 R3
R5

H
Ry _N__R,
|
R, R,
Rs
R1 R2 R3 R4 Rs
OH
CH; CH; CO,Et CO,Et
Cl
\.I'\J'\I!V‘
CH; CH; CO,Et CO,Et QYO
OH OH
T OH
CH; CH; CO,Et CO,Et
e
CH; CH; CO,Et CO,Et ><©><
OH
CH, CH, CO,Et CO,Et
Br Br
OH
OH
CH, CH, CO,Et CO,Et 5
)
e
CH; CH; CO,Et CO,Et
Br O/
OH
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RS R R2 R3 R4 CH3 CH3 COREt COR2Et NO CH3 CH3 CO2Et

CO2Et

N2 U NO2 N CH3 CH3 CO2Et CO2Et

CH3 CH3

W@RBHN0MAEt N CH3 CH3 CO2Et CO2Et N CH3 CH3PCQZRE2007/072959

COREt v

CH3 CH3 CO2Et CO2Et 02N 87 WO 2008/ 006070

PCT/ US2007/072959 HRL NR2Z RAR3I RS RS R R2R3

R4 vw CH3 CH3 CO2Et CO2Et Oo CH3 CH3 CO2Et CO2Et NO2
N CH3 CH3 CO2Et CO2Et \ N H

R _N__R,
||
R, R,
Rs
R1 R2 R3 R4 Rs
HO. X
CH; CH; CO,Et CO,Et
N
1
CH; CH; CO,Et CO,Et ©
_S
S
CH, CH, CO,Et CO,Et \©\
cl
CH, CH, CO,Et CO,Et s: NO,
CH; CH; CO,FEt CO,FEt NO>
o
wAns | A\
S
CH; CH; CO,Et CO,Et
CH; CH; CO,Et CO,Et
S

&5




CH3 CH3 CO2Et COREt CN

I CH3 CH3 CO2Et CO2Et H CH3
CH3 CO2Et CO2Et 88 WD 2008/ 006070 PCT/ US2007/072959 H
WQR20081068070 R4 R3 R5 RS R R2 R3 R4 CH3 CH3 CO2EX/USIORTE072959

CN ~~ CH3 CH3 CO2Et CO2Et N NN N CH3 CH3 CO2Et
CO2Et J CH3 CH3 CO2Et COREt N CH3 CH3 CO2Et CO2Et (\
, { { t
COREt (N) H
Ry _N_ _R,
|
R Rs
Rs
R1 R2 R3 R4 Rs
|
CH, CH, CO,Et CO,FEt
5 //
e
CH, CH, CO,Et CO,FEt ©
o=?=o
CH; CH; CO,Et CO,Et
Oj/NH
1
CH CH CO,FEt CO,FEt
3 3 2 2 OYNH
X°
|
CH; CH; CO,Et CO,Et N
02\0
CH; CH; CO,Et CO,Et ©
O
[
CH, CH, CO,Et CO,Et /©/
O,N
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N 89 WD 2008/ 006070 PCT/US2007/072959 HRL NR2 R4

R3 R RS R R RBRArN N CH3 CH3 CO2Et CO2Et N
WERBSOMS7ICO2Et CO2Et O CH3 CH3 CO2Et COZEt CHBCTZHS2007/072959

CO2Et CO2Et CN) o0~ 0 CH3 CH3 CO2Et CO2Et CNJ o-~'o0

CF3 ti N N CH3 CH3 CO2Et CO2Et N CH3 CH3 CO2Et COREt

N CH3 CH3 CO2Et CO2Et S "N 90 WD 2008/ 006070
PCT/ US2007/072959 H RL N Ry R4 R3

R N _R,
||
R/ Rs
Rs
Ry Ry R3 Ry Rs
CH, CH, CO,Et CO,Et ©
(r°
CH3 CH3 COzEt COzEt ©\N02
O

N
CHs, CHs, CO,Et CO,Et

CHs, CHs, CO,Et CO,Et

CH; CH; CO,Et CO,Et

CH; CH; CO,Et CO,Et i
O
[
CH; CH; CO,Et CO,Et /©/
O,N
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RS RS R R RBRA N~ CH3 CH3 CO2Et CO2Et S CN . W
CH3 CH3 CO2Et CO2Et N NS CH3 CH3 CO2Et CO2Et N N-S
WO 209800608H3 CH3 CO2Et CO2Et ~N N-O CH3 CH3 OB2EUS2007/072959
CO2Et N~ NCH3 CH3 CO2Et CO2Et N O rO CH3 CH3 CO2Et
CO2Et 91 WO 2008/ 006070 PCT/ US2007/072959 H RL N R2

RA RS RORS RIL R?” R3 R4A CH3 CH3 CO2Et CO2Et /

Ry Ry R3 R4 Rs

CHs, CHs, CO,Et CO,Et

(F
CH; CH; CO,Et CO,Et i “NO,
)

CH, CH, CO,Et CO,Et
7
NPA
CH, CH, CO,Et CO,Et
| ~N
s
CH, CH, CO,Et CO,Et N
Y/
L
N
CH, CH, CO,Et CO,Et )

&8




02N\ CH3 CH3 CO2Et CO2Et N) ~1'10 CH3 CH3 COZEt
CO2Et (N O CH3 CH3 CO2Et CO2Et NO2 CN) 0 CH3 CH3

W@2RBN0G@AREL 0 [ 00235] I n anot her enbodi nent, PBE¢EUS2007/072959

fol |l owi ng conpounds can be used in the nethods
descri bed herein: [00236] (S)-(+)-niguldipine

((S)-1, 4-di hydro- 2, 6-di net hyl -4- (3-ni trophenyl) -3, 5-
pyri di nedi carboxylic acid, H

3-(4, 4, -di phenyl -1 - pi per Rel
hydrochl oride), a dihydropyrigdi ne L-type Ca 2+
channel bl ocker and alA- g or antagoni st, which
is nore active than the (R) ggnhantioner: 92 WO

20pyl nmethyl ester

2008/ 006070 PCT/ US2007/ 072959° H N M MO| | O-~N

\R{ oj HCl RHCR [ 00237] & ni gul di pi nery

HR—+ i —6 e t-y—4—( At rophemn

pyri di ng¢di car boxyl i c| aci d,

3-(4, 4, -|di phenyl -1 -pj peridinyl)prppyl methyl e$

6y Hr ochljori de&ts a dj hydr@p#ti di ng L- t§P£tCa 21

channel |bl ocker and jalA- adrenocept or antagoni sf

is less | active than  the (S) enantionmer: H M

MO T 1T O =0

CH; CH; CO,Et CO,Et

CH; CH; CO,Et CO,Et

CH, CH, CO,Et CO,Et

CH; CH; CO,Et CO,Et

CH, CH, CO,Et CO,Et

CH, CH, CO,Et CO,Et !
)

|

&9




HCI

INO2 [00238] Furthernore,

vari ous NF-kB

activation inhibitor conpounds can be adm ni stered
wW@ewenaionyg to the treatnent and di agnostic net POOESNT/072959

the present invention, and include, wthout
[imtation the foll ow ng conpounds as well as
prodrugs, derivatives and salts thereof. Preferred

are those conpounds that decigase CCE,

R1.59
i ipo:

at | east

about 5%

10%

agent extrag

or

for exanpl e,
nore in cells.
[ 00239] Exenpl ary conpounds|| [[p0240] artemni sinin,
anti mal ari al

by

an

the dry | eaves of

the Chinese herb Artensisi arannua (gi nghaosu or sweet
wormwod): H % 0, OO0 HO H H [002411 cel astrol
(131 hydr Xy - 24RQor 2- oxo 1(d9), 3.5 -frk@del at etraen- Rg
9—ote—ag-a—{Fpterip) aw!! pe m:ub!c —
di enone-|phenolic triferpene conpound isol ated 1 rommtvhe(\N
Chi nese | Thunder of [God vine (T. wilfordii) that N\)
&thi bit g ant i@ dant| and @t - i nf | anme€0OrBt pr oper |@
93 WD 2008/ 006070 PCT/ US2007/072959 COON O H [HO
[ 00242] [NF-kb Activaltion Inhibitof
(6-am ng- 4-(4- phenoxyphenyl et iyt afm noj gqui nazol [ne) (
qui nazol|ine), a cell}| perneabl e qu| nazoline com)oumﬂ,
t hat act|s as potent inhibitor of NF- kB
nscrijpti or%ﬁ13 actiati drP&hd LPS-i nduedd TNF
productifon: HN H2N NN J [00243] |soal antol act ¢
al so reflerred to as | sohel enin, ajcell-per rreabl
sesqui t gr pene (}<
CH; CH; CO,Et CO,Et éwj'@
CH, CH, CO,Et CO,Et @
OJ\O
e
CH; CH; CO,Et CO,Et @
OJ\O
_'_
Z | CF,
e N \N
CH; CH; CO,Et CO,Et @@
CH; CH; CO,Et CO,Et ©Y\
S
"
CH; CH; CO,Et CO,Et
s" N
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| actone with anti-inflammatory properties that acts as

a highly specific, potent, irreversible inhibitor of
WOBBORMBO@CE | vati on by preventing |-kBa degradat PGRIUSIO0OTN72959

CH2 CH2 [00244] kanebakaurin, a cell-perneabl e kaurane

di t er pene anal og contai ning a nethyl ene- | actone

functionality that displays anti-inflanmatory
properties and acts as a potgnt, irreversible

i nhi bitor of NF-kB acti v&i ot OH O OCH O [00245]
| KK-2 Inhibitor IV
(5-(p-fluorophenyl)-2-urej
a cell-perneabl e (thienothi

Rphene- 3- car boxam de) ,
gyl ) am no- acet am de

conpound that displays anti-inflammtory properties,
agjs as |[a potget, repersibke, ATPconperjtive, jand  Rg
hl f‘lh AW A I‘I\I ot I AW At I %) 1 i RO
LA} yllly ol CuUl1T VO L ] AR N |
shown tqg specificallly block NFkBtdependent gene i
expressijon in stinul ated synovia| fibroblasts] 94 =N
2008/ 006070 RUT US2007/ 07X9E9 NH2 HN-CGEMH2 O -
O her NH-kb Inhibitofs useful in the nmethods and
conposi tli ons di scl osed herein inglude: Capsai¢in: O
H3CO N QA3 H CH HO 3 NF-KB SN50 A
CH; CH; CO,Et CO,Et
N
\ N
N~S
CH; CH; CO,Et CO,Et
N
N-S
whas
CH; CH; CO,Et CO,Et @
A\
\ N
N~O
CH; CH; CO,Et CO,Et
N” N
o /
CH; CH; CO,Et CO,Et @\(N
Das
N-0
o Q
NS
CH; CH; CO,Et CO,Et
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H Al a- Al a-V al - Al a- Leu- Leu-Pro-Al a-V

al - Leu- Leu- Al a- Leu- Leu- Al a-Pro-Val -d n- Arg-Lys-
woe@s@G7Lys- Leu- Met - Pro- OH  Part henol i de, TanBCBEUS2M07/072959

parthenium b O Andrographolide: O HO O HO HSC

CH2OH Caffeic Acid Phenethyl Ester (CAPE): O HO\ O

\ HO 95 WD 2008/ 006070 PCT7 US2007/ 072959 and

hypoest oxi de: O ACOLO( O [0@ 246] O her usef ul
conpounds i ncl ude: Fl uph8nazi ¢ 2- chl or oet hane,

Di hydrochl ori de (cal nodulin||anfagonist): N CF3 .2 HC
S I'n anot her enbodi nent, R} und i s one of the
foll owi ng conmpounds: 1, 2-Bi g 2-am nophenoxy) et hane

NNN.N-tetraacetic acid acetoxynethy|l ester (RN

1RP890-68-9) . gal so referre;to as|"BaptrgAM ; or: Rs
Nfoyff FioBFint otk OF B0 an B0 i W 20 W8 e s ONNEXLN
IT\L \\ UbLyl \Jl\ylllbt I\Jl\yl
2-oxoet Nyl ) - N- (2- (2-| 2- (bi s(car boxynet hyl ) am ng) phenox o
y) et hoxy|) phenyl ) gl ycj ne: O H3C OTO HORN TN J
CH; CH; CO,Et CO,Et Q/
O,N
CHj CHj CO,Et CO,Et
N
9!
CHj CHj CO,Et CO,Et
N
@
CH, CH, CO,Et CO,Et NO,
N
®
s
CH; CH; CO,Et CO,Et O/©
NN

[00235] In another embodiment, the following compounds can be used in the methods
described herein:

[00236] (S)-(+)-niguldipine ((S)-1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-
pyridinedicarboxylic acid, 3-(4,4,-diphenyl-1-piperidinyl)propyl methyl ester hydrochloride),
a dihydropyridine L-type Ca®' channel blocker and o, s-adrenoceptor antagonist, which is

more active than the (R) enantiomer:
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IO- O,,--,00 NOH O0OCHO diltiazem OCH S HC

4 OGGH3 11 O CH2CH2N(CH3}2 Isradipine: 96 WO
WQe®8HODED 70 PCT/ US2007/072959 H N O 01-1 /ECTDUBR007/072959

110 N; or felodipine: H N 1-101 I O- 00O d

[00247] Exenpl ary conpounds al so are shown in Figures

9, 10 and 11. Further enbodi nents onpounds usef ul

in the nethods and conpositions di§ sed herein are

shown in Flgures 16-B1. ‘In one enbo- t he

conmpound can dedfege for : y at | east
about 10% or po t hat Ne g Y express APP
or a fragnent t? g)\/{/

HCI

NO,

[00237] R-niguldipine ((R)-1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-
pyridinedicarboxylic acid, 3-(4,4,-diphenyl-1-piperidinyl)propyl methyl ester hydrochloride),
a dihydropyridine L-type Ca®" channel blocker and a;5-adrenoceptor antagonist, which is less

active than the (S) enantiomer:

O A_ O
©\ HCI
NO,

[00238] Furthermore, various NF-kB activation inhibitor compounds can be administered
according to the treatment and diagnostic methods of the present invention, and include,
without limitation the following compounds as well as prodrugs, derivatives and salts thereof.
Preferred are those compounds that decrease CCE, for example, by at least about 5%, 10%,
15%, 20% or more in cells.

[00239] Exemplary compounds:

[00240] artemisinin, an antimalarial agent extracted from the dry leaves of the Chinese

herb Artemsisia annua (qinghaosu or sweet wormwood):

[00241] celastrol (3-hydroxy-24-nor-2-0x0-1(10),3,5,7,-friedelatetraen-29-oic acid
(tripterin), a cell-permeable dienone-phenolic triterpene compound isolated from the Chinese

Thunder of God vine (7. wilfordii) that exhibits antioxidant and anti-inflammatory properties:
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optionally reduce B anyl oid production, for exanple,
by at | east about 20% or nore, in cultured cells
wWaioslo@ver express APP or a fragnent thereof. PODRER)P7/072959
It is to be understood that the conmpounds discl osed
herein may contain chiral centers. Such chiral
centers may be of either the (R @ods) configuration,
or may be a mxture thereof. ThMS, the conpounds
provi ded herein may be enantio ally enriched, or
be stereoi sonmeric or di astereor m xtures. It is
under st ood t hat thq)disc 0 conpound herein
enconmpasses any racem « y active,
pol ynor phic, or stergisghaerfc form or nmixtures
t hereof, which préf@raljl y possesses the useful
properties described herein, it being well known in
[00242 e N Ikb RQivh@oP IR (@Al ¥-pAeidxyFhdng o, 1ahiho Mazoline)
to determne activity using the standard tests =
(a quigezodipeha gehrdeengableofuigpzphipe earprqundithyt|agts as agrotenhiihdbitor of NF-

kB tra%gcﬁrip.\ﬁohgl ac‘é{)%m a{glt'a ﬂﬂ%ging'{lélegaﬁlia-s r&isucﬁg met hods t hat

e use O optaln O nmers O?' t he

conpounds include the foll ow ng~_J0Q24Q] i) physica
separation of crystals- a tec ue eby
macr oscopi ¢ crystal s ofpgtie~~1Rdi vi doa¥ enanti oners

are manual ly se ated. TThis technique can be used if

crystals of the °s pars &Nenantioners exist, i.e., the

material is a congls-v‘.fé, and the crystals are

visually distinct; 97 WD 2008/ 006070
[0024BCT/ 14200016 Q8292950 EFO2&Do lak )iscHeBdld, 3NBAUSermeable sesquiterpene

crystallization- a techni que whereby the individua
lactong naith eotrentammaterys pieaetice that aetpstsa Kiigl;ab'dsnecié“m potent, irreversible
. .50l Uty of..the racemte siible.only if the latter
inhibife o NI el bR STl BT Hefoslid?  oozsa] 111)

enzymati c resol utions-ag_tlechni que whereby partial or

conpl ete separation Gﬁ : by virtue of

differing rates of res G the enantioners wth

an enzyne [00252] iv) ehzymati &, asymetric synthesis,

a synthetic technique W&reby at?least one step of

e L [ lon.to t ai

(0024412 SHERRERLR, 550 ST E RSN s oRBh Bhf e Bsnytenc-
lacton@f furltdomtesy raek @iphiys osei-infla@O2G} plopehesi &l acts as a potent,
, asymetric synthesis-a synthetic techni que whereby the
irreveglle pndgbitas 94 RH-HRa¢tiyagosynt hesi zed from an achira

precursor under conditiongythat produce asynetry

(i.e., chirality) in tr@iﬂ_/p whi ch may be

a2 LS Pr chiral

achi eved using chiral eaf:
auxi liaries; [00254] Qreonmer separations-a
ound is reacted with

techni que whereby a rage éQﬂB
an enantionerically puré& reagent (the chira

[0024%1]u Xi Ilea-E y }nhti‘tr)]l?otr PN Yﬁe-fpt-ﬁuérgghenyl)-}ureido]thiophene-3 -carboxamide), a

cell-permeable (thienothienyl)amino-acetamide compound that displays anti-inflammatory

properties, acts as a potent, reversible, ATP-competitive, and highly selective inhibitor of
IKK-2, and has been shown to specifically block NF-kB-dependent gene expression in

stimulated synovial fibroblasts:
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i ndi vi dual enantioners to diastereoners. The resulting
di astereoners are then separated by chromatography or
w@eapgoadord zati on by virtue of their now nore dPGIL/US2IN7/072959
structural differences and the chiral auxiliary later
renoved to obtain the desired enantioner; [00255] vii)
first- and second-order asymmetrmg, transformations a
t echni que whereby di aster eonm fromthe racemate
equilibrate to yield a prep derance in solution of
the diastereomer from thejdesi Fenant i omer or where
preferential crystall | i he diastereoner from
the desired enantiong rturbs the equilibriumsuch
that eventually in Fprithciple all the material is
converted to the crystalline diastereoner fromthe
desi r tionmer.. The desired enantioner is th .
Gt S PR s a0 BrecBRp & 8033 s S pliherein

includegsol uti ons-this technique refers to the achi evenent

of partial or conplete resolution of a racemate (or
Capsapfing further resolution of a partially resol ved

compound) by virtue of unqgual reaction rates of the

enantiomers with a chiral,|jnon-racem c freagent or

cat al yst under3*kKiethe tR ; 31 X)

enanti ospeci fic sy esi 8 from non-rac n;c

precursors-a syt hetic techni que whereby the desired

enanti omer is obtained fromnon-chiral starting
NF-kB8NsOt al s and where the stereochemcal integrity is

not or is only mnimally conprom sed over the course
H-A12A14-081-ASY DENE S Pro-WIRTABL e e M I Aleulll@UAE-Pro-Val-Gln-Arg-Lys-

chr omat ogr aphy, aA&%@ﬁﬂthQ@Wh@F9ﬂ¥4§ﬁe enantioners of
a racemate are separated in a liquid nobile phase by

virtue.of their differing interactions with a 98 WO
Paﬂmﬁﬁgg?g@@@?%“&@ﬁ?@%ﬁ%ﬁ?/072959 stationary phase. The
stationary phase can be de of chiral material or the
nobi | e phase can contag addi tional chira
material to provoke the _difeking interactions;
[00259] xi) chiral gas gt gr aphy, a techni que
whereby the racemate is vol &74ized and enantioners
are separated by virtue of theiG differing
interactions in the gaseous nobile phase with a
colum containing a fixed non-racem ¢ chiral adsorbent
phase; [00260] xii) extraction with chiral solvents-a
Amdnkg@ﬂ@hg&e whereby the enantioners are separated by
virtue of preferential dissolution of one enantioner
into a particular chiral sol t; and [00261] xiii)
transport across chiral t echni que wher eby
a racemate is placed in cont gt with a thin nmenbrane

barrier. The barrier typically separates two m scible
fluids, one containing the yacenmate, and a driving
force such as concentr atyoR: essure
HO
HsC CH,OH

Caffeic Acid Phenethyl Ester (CAPE):

i /\)@
HO
WO
HO



differential causes preferential transport across the
nmenbrane barrier. Separation occurs as a result of

W@ @870 acenmi ¢ chiral nature of the nmenbraneP@hU81907/072959
allows only one enantioner of the racemate to pass
t hrough. Conpound Conbi nati ons [00262] Any of the

and hypeR@KAGs di scl osed herein can be used in conbination
in the nethods and conpositions described herein, for
exanple, in the treatnment of & di sorder associ ated
with cerebral accunul atj gng
Exanpl es of conpounds 18 -
i ncl ude any one of the nhali ons 1-6 of conpounds
A and B shown bel ow in :
Conbi nati on Conpound A [dOB 1 SR33805
ni I vadi pine 2 SR33805 am odipN\ne 3 nil vadi pi ne
am odi pine 4 HTS 01512 SR33085 5 HTS01512 ni |l vadi pi ne
6 HTS01512 am odi pi ne 99 WD 2008/ 006070
PCT/ US2007/ 072959 [00264] Thus, SR 33805,

[00248] | v@tiepisatul cbthpohds Iicludend anl odi pi ne, can each be
used in _conbination wth the conpounds |listed in
TaBIPBenaging Nt chdprogihaes, RibydieciHeridrelseimadubin apfagenis):

[ 00265] I n another enbodi nent,..conpounds that can be
used i n conbination include anyNoxemf the

conbi nations 1-6 of conpo and B shown bel ow in
Table I b: Table I'b: Co inatigp Conpound A Conpound B
1 nilvadi pine RJ M Vati pi ne nitrendi pine 3
am odi pi ne RJCOSgﬁf:ﬁZ i pi P&@itrendipine 5
RJIC03404 HTS01512 R$C03403 SR338085

In another embodiment, the compound is one of the following compounds:

1,2-Bis(2-aminophenoxy)ethane N,N,N',N'-tetraacetic acid acetoxymethyl ester

(RN: 139890-68-9); also referred to as “Bapta-AM”; or: N-(2-((Acetyloxy)methoxy)-

2-oxoethyl)-N-(2-(2-(2-(bis(carboxymethyl)amino)phenoxy)ethoxy)phenyl)glycine:
0O

rhC)Lj

diltiazem:

CHZCH-MN{CHz )

Isradipine:
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7 RIC03403 nitrendi pine 8 HTS01512 nitrendi pine 9
SR338085 ni trendi pi ne [ 00266] Thus, RJC03403 and
wWoRaBOMI7Ppi ne can each be used in conbi nati on MT/HSAAY072959
of the conpounds listed in Table la or I'b or other
conmpound descri bed herein. [00267] O her enbodiments
i ncl ude the conbi nati ons of-l conmpounds |isted below in
Table 1 c: Table 1 c: €gaBipdti on Conpound A Conpound
B 1 HIS07578 PD00463 2|HTS75 8 RF04552 3 HTS07578
RJC03423 4 HTS07578 RJCO3¥ “HTS07578 SEW2070 6
HTS07578 BTB14328 5 4170 8 HTS07578
JFDO1209 9 HTS07578 PFDQ 30 HTS07578 JFDO3305
100 WD 2008/ 006070 PCT/ USX 729 Conbi nati on
Conpound A Conpound B 11 HTS07578 JFD03318 12
HTS07578 nil vadi pi ne 13 HTS07578 am odi pi ne 14
HTS07578 nitrendi pine 15 HIS07578 RIC03403 16
felodiptpgn7578 HTS01512 17 HTS07578 SR33805 18 PD00463
RF04552 19 PD00463 RJQ)34ZE 20 PD00463 RJIC03405

[00247] Exemplary compounds also are shown in Figures 9, 10 and 11. Further
embodiments of compounds useful in the methods and compositions disclosed herein are
shown in Figures 16-21. In one embodiment, the compound can decrease CCE, for example,
by at least about 10% or more in cells that, e.g, overexpress APP or a fragment thereof, and
optionally reduce B amyloid production, for example, by at least about 20% or more, in
cultured cells which overexpress APP or a fragment thereof.

[00248] It is to be understood that the compounds disclosed herein may contain chiral
centers. Such chiral centers may be of either the (R) or (S) configuration, or may be a
mixture thereof. Thus, the compounds provided herein may be enantiomerically enriched, or
be stercoisomeric or diastercomeric mixtures. It is understood that the disclosure of a
compound herein encompasses any racemic, optically active, polymorphic, or steroisomeric
form, or mixtures thereof, which preferably possesses the useful properties described herein,
it being well known in the art how to prepare optically active forms and how to determine
activity using the standard tests described herein, or using other similar tests which are will
known in the art. Examples of methods that can be used to obtain optical isomers of the
compounds include the following:

[00249] 1) physical separation of crystals- a technique whereby macroscopic crystals of the
individual enantiomers are manually separated. This technique can be used if crystals of the
separate enantiomers exist, i.¢., the material is a conglomerate, and the crystals are visually

distinct;
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21 PD00463 SEW?2070 22 PDO0463 BTB14328 23 PD0O0463

CD04170 24 PDO0463 JFDO01209 25 PD00463 JFD03294 26
wWEDe84@d70 FDO3305 27 PD00463 JFD03318 28 PDORABBS2007/072959

ni | vadi pine 29 PD00463 anl odi pi ne 30 PD00463

ni trendi pine 31 PD00463 RJIC03403 32 PD00463 HTS01512

[00253]'3 Ff BRansb33 all34ti 6= Oﬂgb%ﬁmgﬂ%?&g tBS imdiGidad Zenantiomers
05 36 RF04552 SEW2070 RF04552 BTB14328 38

are sepm@wrs@muz_@vlofroragl Foussof Stepaeomae, nossiiaply2if the latter is a

F04552 JFD03305 42 RF04552 JFD03318 43
Conglﬁgiggr%g%‘g OJ“d |p| 'ne 44 RF04552 am odi pi ne 45 RF04552
[00251] t rigp elmmac 16 [ RIoD4 52 2 RAENBA0Rere by 7p Rl A TR T8O dphPation of
48 RF04552 SR33805 49 RJC03423 RJC03405 50 RJC03423
a racegatgipovigruc of differing zates EEaciion dor tho crantionenssw ity grayme

[00252] iv) 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;

[00253] 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;

[00254] vi) diastercomer 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 diastercomers are then separated by
chromatography or crystallization by virtue of their now more distinct structural differences
and the chiral auxiliary later removed to obtain the desired enantiomer;

[00255] i) first- and second-order asymmetric transformations a technique whereby
diastercomers from the racemate equilibrate to yield a preponderance in solution of the
diastercomer from the desired enantiomer or where preferential crystallization of the
diastercomer from the desired enantiomer perturbs the equilibrium such that eventually in
principle all the material is converted to the crystalline diastereomer from the desired
enantiomer. The desired enantiomer is then released from the diastercomer;

[00256] wviii) kinetic resolutions—this technique refers to the achievement of partial or
complete resolution of a racemate (or of a further resolution of a partially resolved
compound) by virtue of unequal reaction rates of the enantiomers with a chiral, non-racemic
reagent or catalyst under kinetic conditions;

[00257] ix) enantiospecific synthesis from non-racemic precursors—a synthetic technique
whereby the desired enantiomer is obtained from non-chiral starting materials and where the
stereochemical integrity is not or is only minimally compromised over the course of the
synthesis;

[00258] x) chiral liquid chromatography, a technique whereby the enantiomers of a

racemate are separated in a liquid mobile phase by virtue of their differing interactions with a

98



53 RJC03423 JFD01209 54 RJC03423 JFD03294 55

RJC03423 JFD03305 56 RJC03423 JFD03318 101 WO
WQOB®8H@DED70 PCT/ US2007/ 072959 Conbi nati on CoPgiDUSZH07072959

Conpound B 57 RJC03423 nil vadi pine 58 RIC03423

am odi pi ne 59 RJC03423 nitrendi pine 60 RIC03423

statiorm&:%gé&ﬁ TiRel stidSdABA gﬁas’ér@ﬁ boldadcbet ERiaD3heRi1aBB3 4R0Mobile phase
63" RIC03405 SEW2070 64 RJIC03405 BTB14328 65

can cquiatn 37.86ditprd thigal regenry G e sk thpghiPgog igerRiicng8405

eSO RSP R0 8, BEAEE EREE A e

and efhGOBRASaraistfendd piy W&?ﬁue7& tRICATHE I cRAfDR4i08s in/the gascous mobile
RJC03405 HTS01512 75 RJC03405 SR33805 76 SEV02070
phasepyith a gofpmn contakyma fxesl remoUeTDIc chgalgEagrbeniohass01209

[0026%@%@&%5\%@%&& §91V§'r:t¥ﬂ%o‘?egh1ﬁ5@ %%?eby&}le enantiomers are

separated by virtue of preferential dissolution of one enantiomer into a particular chiral
solvent; and

[00261] xiil) 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.

Compound Combinations

[00262] Any of the compounds disclosed herein can be used in combination in the methods
and compositions described herein, for example, in the treatment of a disorder associated
with cerebral accumulation of B-amyloid.

[00263] Examples of compounds that can be used in combination include any one of the

combinations 1-6 of compounds A and B shown below in Table 1a:

Table 1a:

Combination | Compound A | Compound B
1 SR33805 nilvadipine

2 SR33805 amlodipine

3 nilvadipine amlodipine

4 HTS 01512 SR33085

5 HTS01512 nilvadipine

6 HTS01512 amlodipine
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82 SEWD2070 nil vadi pi ne 83 SEW?2070 am odi ine 84
SEW2070 nitrendi pine 85 SEW2070 RJIC03403 86
WGERBAMI HTS01512 87 SEW?2070 SR33805 88 BTEIHBEB07/072959

CD04170 89 BTB14328 JFD01209 90 BTB14328 JFD03294
91 BTB14328 JFD03305 92 BTB14328 JFD03318 93

[00268 BIF2Z8SRi 13888l pilagipiR4 HBIBY4828 aﬁmaﬂﬁbcﬂlgﬁl@, c$Peach be used in
BTB14328 nitrendi pine 96 BTB14328 RJC03403 97

combmFEn 306 trspraendodisgiEr4Bade 3rR3I88UE or ggharpappond described

JFD01209 100 CD04170 JFD03294 101 CD04170 JFD03305

™02 CD04170 JFDO3318 102 WD 2008/ 006070

[0026FCT/IWSA0ME OrBSEGEhenCrohipoaidsahatCaneundd Az Conpmutich Biclude any
103 CD04170 njlvadi pine 104 CD04170 am qdi pi nhe. 105

one ofciho gambingtipseliflioprorapounds Aceil ¥ v bdawars Taklg7b:
CD04170 HTS01512 108 CD04170 SR33805 109 JFD01209
JFD03294 110 JFD01209 JFDO3305

Table 1b:

herei

Combination | Compound A | Compound B

—_—

nilvadipine RJC03403

nilvadipine nitrendipine

amlodipine RJC03403

amlodipine nitrendipine
RJC03404 HTS01512
RJC03403 SR338085
RJC03403 nitrendipine
HTSO01512 nitrendipine
SR338085 nitrendipine

O oo | O | K| W] N

[00266] Thus, RJC03403 and nitrendipine can each be used in combination with any of the

compounds listed in Table 1a or 1b or other compound described herein.

[00267] Other embodiments include the combinations of compounds listed below in Table

Ic:
Table 1c:
Combination | Compound A Compound B

1 HTS07578 PD00463
2 HTS07578 RF04552
3 HTS07578 RJC03423
4 HTS07578 RJC03405
5 HTS07578 SEW02070
6 HTS07578 BTB14328
7 HTS07578 CD04170
8 HTS07578 JFD01209
9 HTS07578 JFD03294

10 HTS07578 JFDO03305
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111 JFD01209 JFD03318 112 JFD01209 ni | vadi pi ne

JFD01209

anl odi pi ne

114 JFDO1209 nitrendi pi ne
W(Q HD8A®O% RJIC03403 116 JFD01209 HTS01512 117pQFDSDR0@72959
SR33805 118 JFD03294 JFD03305 119 JFD03294 JFD03318

113
115

120 JFD03294 nil vadi pine 121 JFD03294 anl odi pi ne 122
JFD03294 it drhiniation €Corhpound RO 29@0‘3%%41@ 124
JFD03294 |HTS01512 125 JFD03294 |SR33805 126 JF-D03305
JFD03318 127, JFDO33 arpir JFDO3305
an odi pi e %29 D0 g%zgg cpij D;fgﬁ%mu IFE03305
RJIC03403 —431-JFD033 5121 I E¥NER03305 $R33805
133 JF[X).’E?1R]$1| Lvadi B384 3 W@lnﬁm odi pine 135
JFD03318 |ni t Mndi pi nelTSP3678 FDO3BIBIHPAE3403 137
JFD03318 |HTS03512 1BESOFDDE318 | BRGEBHB 139
ni | vadi piine asl odi pil MASOI4T ni | VaLI0IRE2 ni t rendi pi ne
141 nil vadi pime RICDBAXD 75242 nillgpadged ne HIS01512

18 PD00463 RF04552

19 PD00463 RJC03423

20 PD00463 RJC03405

21 PD00463 SEW02070

22 PD00463 BTB14328

23 PD00463 CD04170

24 PD00463 JFD01209

25 PD00463 JFD03294

26 PD00463 JFD03305

27 PD00463 JFD03318

28 PD00463 nilvadipine

29 PD00463 amlodipine

30 PD00463 nitrendipine

31 PD00463 RJC03403

32 PD00463 HTS01512

33 PD00463 SR33805

34 RF04552 RJC03423

35 RF04552 RJC03405

36 RF04552 SEW02070

37 RF04552 BTB14328

38 RF04552 CD04170

39 RF04552 JFD01209

40 RF04552 JFD03294

41 RF04552 JFD03305

42 RF04552 JFD03318

43 RF04552 nilvadipine

44 RF(04552 amlodipine

45 RF04552 nitrendipine

46 RF04552 RJC03403

47 RF04552 HTS01512

48 RF04552 SR33805

49 RJC03423 RJC03405

50 RJC03423 SEW02070

51 RJC03423 BTB14328

52 RJC03423 CD04170

53 RJC03423 JFD01209

54 RJC03423 JFD03294

55 RJC03423 JFD03305

56 RJC03423 JFD03318
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143 ni |l vadi pi ne SR33805 144 anl odi pi ne ni trendi pi ne

145 am odi pi ne RJC03403 146 anl odi pi ne HTS01512 147
W@rdodadgrne SR33805 148 nitrendi pi ne RJIC03403PADBSAMI/072959

2008/ 006070 PCT/ US2007/ 072959 Combi nati on Conpound A

Conmpound B 149 ni trendi pi ne HTS01512 150 nitrendi pi ne

SR33805 TGO CHhoIEAA [15€ 0% SR33805
153 HTS01512 SR3380% [00268] In|one enbodi nent | the
fol | owi ng—do €S Of i} comn ] e
adm ni st er edwtgoget .‘R."Jaﬁi ng.Uu..a. '[ﬁﬁ% iﬁlggai fete
phar maceltical compd LRICO corpi amlog HePPRe two
conpounds, al Qﬂgﬂpmémphar MEHERANG for m)l at i ons
that are |adnf®i ster e@JEB¥her oRIEBHBNL| al | yv]|as
shown bellow 6h Tabl ¢ RI6034X5t i onaHESO A2 dosages ar e
repeat ed, fop2exanpl ®Jdaz428 oveln SRBBEKS, nont hg or
years. TablegZa: Compjoatdapn ComgewnghopoDosage | of
Conpound [B age of und AggEReyed B 1| SR33805
10[“;00 ny; :-I@fvgm pi %Sggi{:{guu ”M’le‘()ﬂ;gglou ng—¢. g. 50
ng 2 SRj 3UUE 165060 IRIJ y SI odh ptae m9500 5, e . g.
50 ng e. {g- 8% rg—3 03 pi-he DBHAO, am-odi pi ne
10-500 gy, 8/ g 50RYG005, aoJﬁHO37&4mq 01512
10- 500 ny. SFB3085 18J60840fg. e|JED0BWSng e. g| 50 ny
5 HTS01512 169500 ngRJADB408di pi ndFDO3BAG0 ng, ¢.g9. 50
my e.g. %0 ngo RJC03405 nilvadipine

71 RJC03405 amlodipine

72 RJC03405 nitrendipine

73 RJC03405 RJC03403

74 RJC03405 HTS01512

75 RJC03405 SR33805

76 SEW02070 BTB14328

77 SEW02070 CD04170

78 SEW02070 JFED01209

79 SEW02070 JFD(03294

80 SEW02070 JFD03305

81 SEW02070 JFD03318

82 SEW02070 nilvadipine

83 SEW02070 amlodipine

84 SEW02070 nitrendipine

85 SEW02070 RJC03403

86 SEW02070 HTS01512

87 SEW02070 SR33805

88 BTB14328 CD04170

89 BTB14328 JFD01209

90 BTB14328 JFD03294

91 BTB14328 JFD03305

92 BTB14328 JFD03318

93 BTB14328 nilvadipine

94 BTB14328 amlodipine

95 BTB14328 nitrendipine

96 BTB14328 RJC03403

97 BTB14328 HTS01512

98 BTB14328 SR33805

99 CD04170 JFED01209

100 CD04170 JFD03294

101 CD04170 JFD03305

102 CD04170 JFD03318
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6 HTS01512 10-500 ng, am odi pine 10-500 ng, e. g. 50
nmg e. g. 50 ng [00269] I n one enbodi nent, the
W0 200B0O0dOMYy dosages of the two conpounds are  PCT/US2007/072959

adm ni stered together, optionally in a single
phar maceuti cal conposition conprising the two
conpounds CorRbinhfio ¢ PEHRpEuRNAT c%p‘(ﬁjndfpr mil ati ons
that are|adm ni stered toget her sequentially|as
shown bel lebgl Tabte 4_17.0)“ on n11¥a }[) dosages are
repeat ed,—of exan'pI" gt y—ovet eks,—onths or
years_ Tab hl Ib% Cot r Eu?d‘n Co rqm.‘}r plﬂé wsage of
Conpound [B I'lﬂiz;mp nf CW%Q\HW‘I Anl’t‘Fﬁ’?‘F"Pllﬁﬁ*l B 1
ni | vadi pilne 190- 500 n§PRIED3403 | RICEN3IY, e. §. 50 ng
e. g. 50 (ngl0204 WO| 2088/1006070 | PONOWSEDO7/ 072959 2
ni | vadi pilne109- 500 mgDOAi170 endi piSRg34@5 500 ny, |e. g.
50 g e. |g. 169 ng 3 Aphomop! ne | IBppPih4ng, RICD3403
10- 500 nv, 159 9- SV FB0oP0od: SV jFBo@M odipine
S P N AR 475 T TR VT A
50 ng e. g.\@% gy QTS R ﬂﬁﬁme SR333085
10-500 g, 163 g 50IJWPOE09; ~ 50 amipdipikd cn3403] 10- 500
ng, nitrendilpdne 10130001499 e. gnitBOdipine. g. 50 ny 8
HTS01512 [104590 ng, | 0FDOEXSi pi ne RICOSAIB ny, e. |g. 50
mg e. g. (501ng 9 SR3IBBOBH910- SO@ITEYI5N tr endi pi ne
10-500 ny, 1¢7 9. S0 jAB0f099- SPSRG3Gynthesi s of
Conpounds [WSUUJ COTPB s USelgEphikgse metnods and
conposi ti U”ﬁ]@'CDU I IJ?FIID Iﬂgil m—at 3be|33)1|$c

120 JFD03294 nilvadipine

121 JFD03294 amlodipine

122 JFD03294 nitrendipine

123 JFD03294 RJC03403

124 JFD03294 HTS01512

125 JFD03294 SR33805

126 JFD03305 JFD03318

127 JFD03305 nilvadipine

128 JFDO03305 amlodipine

129 JFD03305 nitrendipine

130 JFD03305 RJC03403

131 JFD03305 HTS01512

132 JFD03305 SR33805

133 JFD03318 nilvadipine

134 JFD03318 amlodipine

135 JFD03318 nitrendipine

136 JFD03318 RJC03403

137 JFD03318 HTS01512

138 JFD03318 SR33805

139 nilvadipine amlodipine

140 nilvadipine nitrendipine

141 nilvadipine RJC03403

142 nilvadipine HTS01512

143 nilvadipine SR33805

144 amlodipine nitrendipine

145 amlodipine RJC03403

146 amlodipine HTS01512

147 amlodipine SR33805

148 nitrendipine RJC03403
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enbodi nent avail able from comercially sources such as

Maybri dge, Cornwall, England, or EM Cal bi ochem San
wOR@g0o0608A. [ 00271] In one enbodi nent, 3,5 PCT/US2007/072959

di substituted symmetrical dihydropyridi ne conmpounds

are prepared by the reaction of two equival ents of

al kyl acet @aambinhBo®| OCbMBOuRPAKET OLInFoudid B 3-
=qU|vaIent off an aryl al dehyde
ur v OH (-3
nHIenﬁl &ﬁﬂem i 127 dehyde

ket oket one and one g
di ssol Vec+ Llll4§3l lldlnlﬁ!
(LI T Al yl al
Ill ]éﬁ\T;ln 1eSi S 3&@ nnfl nnal | y

equi val erlai 6 anot
conpound i n th ;
substitutpd1§L dpQIIBACb S a1 Kk ﬁYHMHﬁHan t he
al kyl acetoadé2ate | 8dG8MO3can HERIABAY ated or
unsat ur at ed163 subst HIiN0ébl2as deSR38805 t o i ncl ude
substituents such as al koxy. This mxture is, for
l e, irred for 1 hour at anmbient tenperature
[0026§b| |Ig\%g eg&bodlglegt s fodlowingadnsagny af thertpe qogoupdare administered
BEalgP%W tE&ﬁQ

ot R letifha Qe ‘BoﬁB’Bélﬁ@ﬁ eﬁgﬁﬁ%ﬁ%rtsvﬁecompounds,

(.O

CIC

toget
a so vent sucn" as tO

or in pnpadm: pha“ramcdnmca]r ﬁwmmahmmﬂhaf altemdmmlsmkedemgethsrumhs@qsentially as

hexane, or a conbi pation of sol vents, as
Show%?’ﬁkﬂw 5&3@’3@%@%@%& the” dosagese atcatepeaierh %aeawplﬁ dadly over
R6

week @ nfdfls'RJegkoup such as aIkyI or substituted al kyl;
is a desired group such as optionally substituted
al kyl, aryl, al koxide, or aryloxide; and R, R2, R3,
R4, R5 are inﬂggﬁgfently H, al kyl, optionally
substituted al “«her optionally substituted aryl
[ @8MbinAabPIeom dOXY | DUshgOof Call T@xpolird BC| Bosage of
proni ¢ aci d, hal oal kyl, (ﬁﬂh nd@Pyionally 1 @bMéiundB
£XH-500 mg,

“““““““ PGI{IS20077/ 07 BJORS
mne, nitrille, op ionalﬁy §Hbs§|ttkhb&£ﬁﬁ' 50
YRV .gF g],g
eliﬁeiﬂ k509 ms,

1 t 1 Aanall vy o1
ot i i y subRtiat ed f Beye e.
nee &0 mg

+ - 4 Ftha‘nnl‘/‘ NHAQY-R30 Mgz~ |
HO R631 | RenlRdigiR i |HO0-J0002Z.2] 10-500 mg,

dipige pq
R R6 80 - 1
kmlethpnper

R

nbodi nent ,

3,5 di substi

toug. 60 mmnisy

metrical

c.g. 50 mg

hydr apyri d
ne equival e

| HES 0¢ogpour
nt of al kyl g

4Gal soaat

d9-300em@yr ef
at e

DBREJ0KY I ex
> or ot her

1004500 ne,
13p. 50 mg

et oesker or
ryl al dehyde

ERSSIEINE

and one equ

N 500Hg,Ea!
'%?56@&g°f

I of
s

#-500 mg,
c.g. 50 mg

6

HTS01512

10-500 mg,

amlodipine

10-500 mg,

c.g. 50 mg

c.g. 50 mg

[00269]

In one embodiment, the following dosages of the two compounds are administered

together, optionally in a single pharmaceutical composition comprising the two compounds,
or in separate pharmaceutical formulations that are administered together or sequentially as

shown below in Table 2b. Optionally the dosages are repeated, for example daily over

weeks, months or years.

Table 2b:
Combination | Compound A | Dosage of Compound B | Dosage of
Compound A Compound B
1 nilvadipine 10-500 mg, RJC03403 10-500 mg,
c.g. 50 mg c.g. 50 mg
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am nocrotonate dissolved in ethanol (- 4 equival ents)

and AcCH (-0.6 equivalent). The aryl al dehyde conpound
wQg@d/ood7@ he synt hesis can be optionally substPCUUSM0OHET2959

desired. This mxture is, for exanple, stirred for 3

hours at 95 C, then cooled to anbient tenperature,

di ['uted, w t ] gilepipient [Sckoas et nyhitaaaipate | 401560 mg,

with a drying agent sugh asy >4 |and the p RAUEH mg
may be £ryst m eTTt rTTat QT

sol ventéé sug %ﬁl Oﬂ?p%tl% I Od ?ﬁné 1?"&2%@% m X 1 éogmg’
(1- O\ L n fh raar\fi (V. ¢] A Aoci rad 19‘ m;

A—th etHon—betrow—R+S a_desi +ed—gi
such as? al ky| @ Fo‘a%%st |1t0u§®dm&l kyl hitpgpdindng,  §8PRang,
grloup such as optional Iye-& Mgt ut ed al kyl _ ar¢ig. 50 mg
al koxi d, or | R&93464i de: 10a500 Re, RRHTIYI5SRY, R30400 mg,
i ndependently H, al kyl ,| «opti0on@al | v [substi t ut edeal &g
ether, ®pti onRiCY3498bst|i tousadmay vyl | SR3EROSal pgersno me,
hydroxy, nityo, carboxyld € 58Gh&, boronic acid|ecg 50 mg

haloarkyT, aRie ?34@)@“ NRY_500 AYOST ! ‘nH’Ee%Gl <Y 19'3’06%1g,
nitrile, opt ona I y subsetéts%ttﬁ al L i oet 1gr

Opiui"lli'y'a f throeth

suﬁastit ted nmm) ol 1 CRPO RS 4 kD tfe‘nkdlpl%yo E{)ﬁgﬁéfg
/ AcOH5 O dRRL + + G998 MI0 R R7 | 1 CH

R7 1 1 Ove FRSRBEI8E  H 10-8¥xme) | nogrradipare | 10-500 mg,
enbodi ment, B, 5 di substliagit5@dngymetrical or | e.g 50 mg
unsymetrical di hydropyridi ne conpounds with
substitution at the pyridine N are prepared by addi ng
one equival ent of dihydropyridine to a stirring
suspension of, for exanple, 1.5 equivalents of a

nmetal hydride such as sodium hydride in a sol vent,

Synthesisbf @emrounes hy| f or mani de (DVF). The reaction m xt ur e

[0027Pg S(tél ! rqeﬂ%gs fﬂgr ‘élrellﬁatﬁg ﬁéthﬁ(%@rédo%gﬁlaa% gb& %ereln are in one
embo&i@I%U@?@l@WeQ?&@ 58mnfe§tﬁal§>é@iﬁ%e@ sDEh asﬁ‘Mﬁ?&ﬁHg%r €ornVakly England, or

chl ori de may then be added dropw se, for exanple, at
EMD (g8nochermpSpabisge. 6dd under N2. After, for exanple, 18
[0027li]ﬁurlﬁ oﬁg é&g}en{ Igeﬁxlz'iil%%\fsttl'tu(%ﬂy ) ?tglg%ll F?ﬂi g@rrﬁi%peago p%ﬁnds are

prepaieﬁeoy' ﬂ@cltewrbnnw(tw €quiGaht a6l eltty labet8adeip@ bR loeHey Bvuetda:ster or B-
50% aqueous NH4Cl and the aqueous suspension rmf/
ketoketone and one equivalent of an arylaldehyde dissolved in ethanol (~ equlvalents) and

NH4OH (~3 equivalents) at ambient temperature. The arylaldehyde compound used in the
synthesis can be optionally substituted as desired. The alkyl group of the alkylacetoacetate
reagent can be saturated or unsaturated or substituted as desired, to include substituents such
as alkoxy. This mixture is, for example, stirred for 1 hour at ambient temperature followed by
2-3 hours at 80-100 °C. The reaction mixture may then be cooled to ambient temperature,
azeotroped with a solvent, such as toluene, and the product may be crystallized from a
solvent, such as hot hexane, or a combination of solvents, such as ethyl acetate and hexane.
In the reaction below, R is a desired group such as alkyl or substituted alkyl; R is a desired
group such as optionally substituted alkyl, aryl, alkoxide, or aryloxide; and R', R, R, R, R’
are independently H, alkyl, optionally substituted alkyl ether, optionally substituted aryl

ether, halogen, hydroxy, nitro, carboxylic acid, boronic acid, haloalkyl, amine, optionally
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then be washed with water, dried, for exanple, with
wWON2@S0H070 sol at ed, for exanple, by filtration, P@nts2007/072959
be achi eved for exanple by colum chromat ography, for
substi@¥&TRIk§l adin®l hit6R, 8 orﬁﬂg%ﬁﬁstﬁﬁt%!& QfkyMthiBetBerS @bM&[htlly%bstltuted
ary! tiHesthereoy aptgnally spbstiataddwearodislovel ow, Ris a deS| red
group such as alkyl or substituted alkyl; FE
yl
aryl, al koxide, omsaryl oxederngoj §HoH desi Fed 5.0
such a3 opti onal | y tuted alkyl, aryl,Rs di ehé,
optl%nal Rlbsti Rt ed al’kyl, aryl, alkoxi de o
aryl oxi de RO is a deSHPed group such as opt[[ on
i ndependently H, aI kyl, opt| onal |y subst i tut eq_| al kyI
et her, optionally subst ituted aryl ether, hal ogen,
hal oal kyl , am ne, optionally substituted al kyl am ne,
compewndsi 18, Prepyesl dialreaetion Haft ptlwwaeww allylaestopsptate or other p-
aminddfftdnatNas&ivecdRln e@m@ol 4C:LitAlYents)Rind AlcORB (R 6 |eql11v|3ﬁent) The
RNR6 RNR6 HRO [00274] In another enbodi nent,
e
vl B BOERFAR RAE TPh. ShEF IR g YA BH emperare
nt hesi s of benzylidines fromketoesters an
produa Hanpessysiadl lzgécf&% Risehysat or eymbinadipg) of SPW@I?@%W@}S §thyl acetate
pi peridiniu cetate In a ic solvents room
substituserpalkglt B és @desited pzapesush de opieably Stiastkuted aldkyt, iaorisalkoxide, or
ether %@ilo@ﬂlyasmﬁhﬂémaﬂﬂ Rl SalRkhai@boxy, hitlol BarbodMic acid, boronic acid,
m nutes). The Hantzsch reaction with benzylidi nes and
. oubly p ot sters r rotection
tniocdi B aerBlig\s 5?@%9%%11 BEh o apy™ ey BBuEF %ﬁ%@%}e
Ethanol / AcOH
)J\)L 0500

extracted with ethyl acetate. The organic extract can

concentrated under reduced pressure. Purification may

sol vent m xture suc 10% et hyl "acetate and

desired group such asgeptionally substitut ed al

or<ar de; RB is I,red ggroggpcsuch as

substituted alkyl; and R, R2, R3, R4, R5 aRe § yR
[0027RY drlaxanothiet r enbodimkhoXx $15i cdiadisttutdao rmymnamcﬂ dihydropyridine
ketoes(s%grbosrﬁ??ét?ﬁe&ostﬁegS}éér %ul}l\%} en%roég ¢ hlla‘ﬂ%&hygﬁ Eﬁro}gg &1&% al |0¥ methyl-3-
arylaldehydp sompaehused 5y i syithcsls @nigdmsipy# debétltutﬁ‘érﬁs(fi@ﬁmﬁ This
dlluteé Wthm%ﬁjl\&ﬁld such. &3 .ethyll acargre Murd edirwiithh d@ﬁmgﬂage@tlm&.h afa, SO, and the
and Hd$4HA0m tﬁ],%t %’\)Stln HUCLCAS g%LOQ’Y YRIi§ o Qeshiddd group such as alkyl or
v R 158 3 P, R, DY NSRS S ! My o
haloalémlndndigs, ppticnallzal sbbighicd alspl emite, qatnile, eeptionally stbsgituted alkyl
[00273] In another embodiment, 3,5 disubstituted symmetrical or unsymmetrical

dihydropyridine compounds with substitution at the pyridine N are prepared by adding one
equivalent of dihydropyridine to a stirring suspension of, for example, 1.5 equivalents of a
metal hydride such as sodium hydride in a solvent, such as dimethylformamide (DMF). The

reaction mixture is stirred, for example, for 30 minutes at ambient temperature under inert,
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used to couple with different am nes as required, e.g.

for the synthesis of aml odi pine, as shown be|OMI N Q2
W@ 200880860AC or NH 3 or NHAOH in / O O al cohol i cPGDUSNT/072959

00 RZOR, OORIOI | ORs RA I ORB R HNRA p-NO2

-Ph NOZ N2 Coupling wth am ne DVAP, EDC and

f
o o405, | AR, oy B B i,

room jtNpREratlo @dplnnigéNnetAfm fsps |eﬁgmalﬁ bppewpstiging, thesiepction mixture
can b%yeg)gra?ésd a}% rlffeasfoQ ex%ﬁ%lé,hlbyc’ ){)Igatcn&g FoH &%Mptleuttﬁe reaction mixture

oXyamnes are resin usi

can adwdb@na/ Iseharatoejamith 5006 apticas d@H;Cl abidetht: I’ﬂ%{ﬁéousf sulp@ﬂsiolﬂ may be
i met hyl - 6-al kyl -1, 3-di oxanone at 140C in
extraqtfﬁiewﬁh s akgtatsy c%eagg%w Exigact 5pptheady ‘(vsshﬁétve@s‘f«éﬁer dried, for

exam}ggsévﬂh %\Iaz 15]01%68 Sfo"rr gﬁ‘h@g b%fmftl%*éﬂbﬁﬁ Ebﬁc%ﬁitrated under reduced

ni nocrotonate and al orm resin
pressuyouRdrifdtdo8 majHe achesed farextinple byaohenn vhromatogdiphyi foe example

o i B AR S SR S35 BTt nd

hexank¥1 99t ahngd re%kt%lgbé%\tvhR% QQFGSIP&T r@ﬁ;? diut as"mlk}q Ry s§bst1tuted alkyl;
separated, e.g., using flash chromatography,” as shown

R’ is pdesined g0 mz@ogm@@a@mbmwsx@bmmmw Or anyHRidR; R is a
desuregagrou ng{llcg Ias roT]]pt(ljo"J}lzaﬂy subs%utecl:e a111€y1, aryl, aI]Dkzox%é, or aryloxide; R® is a desired
group such as optionally substituted alkyl, aryl, alkoxide, or aryloxide; R’ is a desired group
such as optionally substituted alkyl; and R!, R%L R’, RY, R® are independently H, alkyl,
optionally substituted alkyl ether, optionally substituted aryl ether, halogen, hydroxy, nitro,
carboxylic acid, boronic acid, haloalkyl, amine, optionally substituted alkyl amine, nitrile,
optionally substituted alkyl thioether, optionally substituted aryl thioether, or optionally

substituted heterocycle.

RCI, NaH

|

DMF

[00274] In another embodiment, 3,5 disubstituted unsymmetrical dihydropyridine
compounds are prepared, for example, from ketoesters. Various protected noncommercial 3-
ketoesters can be synthesized, e.g., using Meldrum's acid route. The synthesis of benzylidines
from ketoesters and aldehydes is accomplished, for example in 70% yield using a catalyst
such as catalytic (5-10%) piperidinium acetate in alcoholic solvents at room temperature or
benzene under Dean-Stark conditions. An intermediate enamide can be synthesised in situ
using e¢.g., ammonia (THF, 30-50 °C, molecular sieves 4A) or ammonium acetate (ethanol,
reflux, 30 minutes). The Hantzsch reaction with benzylidines and enamides in an alcoholic

solvent can result in the doubly protected C3,5-diesters. After deprotection, acid group is
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RZOH Wang resin 1 R 1 + O Xylene/140CO R OO ~ ~
[l >>0OO0ON-R2--OR 2 + ~O ~NHR4 ArCHO, DM, 80C,
WQ2008607® R30° R5 ~O-N _ COORS R2--0O R N R5rA1/U&2008072959
Ri NH2NH2 ii TFA 3 iii Flash chromatography R, O HN
_R2--O000R3 R NR5 R4 [00276] Another enbodinent is
used toGoupY W@SHisfeRht 4nPeR-ab, rRodlivddly O IYF kit §igthdsleseamlodipine, as
differently substituted acetylenes are reacted with
showwsbdlewi t ut ed i socyanates in presence of a catalyst,
such as a Cobalt catal yst, such as
n- cycl opent adi enyl t ri phenyl phosphi ne- 2, 5-
di phenyl - 3, 4- bi s- (et hoxycar bonyl ) cobal t acycl opent adi e
ne in an inert solvent such as ben¥éne and the
sol ution is NHRODh&XEH @t for exanpl exl35 C for about 1-
O20 hours, ¢roNH4OWed' by a separati tep such as flash
chﬁomat ogr ApHgic sg¥e b hown bel ow. R2KL, 0 R CUCR2 +
R orC/ O Catalyst R1/ | R2Z + BR B QNR ONR R3
R3 [00277] @heP exanpl es ofiSynfhet]f ¢ YBut es which
can be nodigfi provide the g~y
4 | 3 2

b-NO, -Ph

Coupling with amine
DMAP, EDC and CH,Cl,
Deprotection of R,

[00275] One embodiment is a solid phase method using an appropriate resin, such as Wang
resin. In this method, substituted hydroxyamines are coupled to Wang resin using
carbonyldiimidazole to provide 1. Treatment of 1 with 2, 2-dimethyl-6-alkyl-1,3-dioxanone
at 140°C in an inert solvent such as xylenes provides B-ketoester resin 2. Resin 2 is treated
with substituted aminocrotonate, and aldehyde in DMF to form resin bound DHP 3. The
resin is then washed with hydrazine (e.g. 0.5N in 1:1 EtOH:THF). Upon cleavage from resin
with TFA (e.g. 25% in DCM) the desired DHP product 5 is obtained along with minor by-

product which is separated, e.g., using flash chromatography, as shown below.
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appropriate substituents are described i n Exanpl es
6-59. 109 WD 2008/ 006070 PCT/ US2007/ 072959
web@sMmeweut i cal Formul ati ons and Met hods of PCT/US2007/072959
Adm ni stration [00278] Conpounds di scl osed herein can
be adm nistered in an effective anount for the
treatnment of a di sease associ ated ywy h cerebra
‘accumjlm\t Ron of B- amd Qiifhigasdieh as™ Al Zheifver' s
\dnsease, %@Hebral —GFQLGHQP athy,oheﬁbdltary
cerebral henorrhage with anyI0|d03|s DutfeBHt ype,
Wang@itekier fornms of famlial Al zheiner's disdase and
famlial cerebral Alzheinmer's anyloid angi opathy.
Such conpounds are also referred to herein as "active
agents". Dosage ampunts and pharmaceutica
fornmul@ti ons can be sel ected using nethods known in
1 +the ;2ﬁ The conpounkiene/adp’be ad |sﬂbEed by canyo

routg known in the-art—irebudi ng™Pacdrferal , lordl or
i nt Qtoneal administration, or by 2 \eBr§i nati oR of
routes. [00279] The invention thus provid a
pharmaceuti cal conposition conprising (i) a
t hera eu%gﬁglly effecti ve anount of the conpou

5 €onbinat i t hecl@foMf, 8@’Cosied h€ri nf) g and (¢i)Ya
phay galLy—aeeeg%ab%e—earrreﬁb/*q@ I NYeRt .80 COOR;
al so provi des conbi nati on therapy met hode OThd
met hods of the invention can be carried out igr >N
conmbi nation with any standard or experi neptal §4
treatnent for the particular indication, e.g.,
treatment or,; i.pration of a disease, or synptom
t hereof, assqcitaphed with the accumul ati on of 3

3 anyl oi d prot di rilashehpaatbgrephlyar , cerebral acc
of (3-anyloid protein. The conpounds_ and epm
t hereof of the invention may be adni R st er gd
other therapies, e.g., acetylcholihbsrerase
i nhibitors, secretase inhibitors, anti-infl gh Qries
and active or passive vaccines. Accordlngfy '\fheR5
i nvention al so provi des pharnaceuti cal conposﬁﬁlons
for use in accordance with the nethods of the

venti,.on har mac t|c Sit risin .
10027502 o 83B1E SRR 2 Ees ST S 0 Qe PRI A deherein
differ&itBNeldEehuRd R¥[Bneia f-b'acte@ raphylbaetuted 1@6cytah@t5§aﬁpids&1ce of a

agent for the treatnent or anelioration of a disease

catalyatss%@ha@%dt Gmbﬂlh ety e sueulaat heticloperdpdiemijiriohenylphosphine-2,5-

. ph r |

iphe L EH I RinSYTROONN AGLERS g SLLALTRT P SO s s

benzehe Euﬁ thetsBhaitioaferefldxadit Soregxathpleol FM i about 1ha0dosrsafollowed by
dosed in accordance with standard nedical practice and

a Sepag%twélr%qp Wb Bardechgematagaphis s Phy P§HOWt he art. In
particul ar, therapeutically effective amunts of
conmpounds or nore, can be admnistered in unit dosage
formto animals or humans afflicted wi Rh a di sease Rq

associ at ed \Mt @er ebr C unuIaRa f_ R zheR
C,/@mryl oi d or ﬁyjaf’ ing ftgﬁ%itauma br| in +
]

[00277] Other examples of synthetic routes which can be modified to provide the

appropriate substituents are described in Examples 6-59.

109



injury, as well as adm nistered diagnostically for the

pur pose of determ ning the risk of devel oping and/or
w@2aBagosi s of a di sease associ ated wi th cer ePCHEUS2007/072959

accunul ation of Al zheiner's anyloid. In one preferred

enbodi nent, the conpound is a conpound that 110 WO

2008/ 006070 PCT/ US2007/ 072959 decreases CCE, for

exanpl e, by at |east about 10% or nore in cul tured
Pharmsstutical Bermudgiians aad Methads @fi Admimstatianoi d pr oduct i on,

t u 9 It
o0y SRR Bl 8 R B P AR L 0 o
treatn@@tiofi a8t didédsoNagsocihtod ewith hecrétahl @W’tmlatﬁnﬂ &3 B-amyloid, such as
intravenous; intranuscular; interstitia
Alzhejrper § disenssy |c§re bral HeyieKh @gg}gpathyﬂ hg@@m@rcerebral hemorrhage with
amyldlﬁgsfsaﬁﬁt’%ﬂ tlllé’lltfroﬁ?@ g}“ e il 21 eﬂh&ass n e?’s'e 3lnd familial cerebral
transeplt nc I ng trans er nal nonary Vi a
Alzheimérdd amiytiid angiophrhynﬂmh soopoungly adre 2o mﬁmm to herein as “active
cal, including ophthal.nmc, dermal, ocu

t.op
agenty ecba%age GIRRE4nd agqugralyfosmytlauonst ?aatl?eofﬁl?ﬁed using methods

knowR &R Uthé zat i Qe chRfoNAGALad BRAlAiARRIdISHE %19 UehRdknowPlin the art
exanp e, US|ng aerosol s, atom zers or nebulizers.

lncluctllm)ﬁéﬁ”al}teﬁk@mqiloemtmmesmneaébﬂmltdst@we, mﬁmmccsnlanalonepfgoutes
0. 02 t
1002730 ey g plith ofit Deroed® BrPatiBideus G R Rympithe © o

theraﬁéﬁhéall@%’f&ctﬁé"@rnoﬁiﬂ|0|f Yhd@ma@RinEa0r EnlFfa ok Sh@ETHiddbsad herein;
single unit dose or divided into two, three or four

and (ihptphagpacsytipidly erepptatiisecaaierat Tb infentipe 2l seeprovisies taembination
therap&gﬁelhtégdsaﬁgﬁﬁigfeﬁfodg oF th%)ﬁ{@{tﬁp c?tﬂ bE r?:g]:lr%dd%qﬁ 1 %omﬁ@gﬂ(?n with any

ears or
standdrdv er acxgherimkhian, tréa@rheﬁxzfdifpltﬁe plefrtlclﬂaﬂ ifldysion] - élg\l\lee&&ment or
1-6 nonths, 6-12 nonths, or npre. [00283] The conpound
ameliQrgHom 1 ot H135755t OF MO HBCTeRS, aspaqrieRd et 1t§e gpcumulation of an
i bEABAT 1 t&a‘?& 14rY +3h YRR agh
amy(?@ééﬁgasg’ &Jrhgggggeﬁ%#gg' @ ac eptg%ﬁ%ﬁgg?% ca%cgmpomlds
and cpmbpatieds ihﬁrelvﬁtoé rthamnveotiav Utaydo@admiatsltaect withacthenthgerapies, e.g.,

such as hydr propyl cel | ul. ose. spersions al so .can
scety B SR TGS B are TG oYY B O Gy or passive
vaccid ABEHAAS, tht Nev@ebn aPsderbﬁd@sl hl%armlajaéii@l%alocrdiiﬁﬂb@ftﬁbns for use in

conditions of storage and use, ese preparations can

accordamae awﬂih the preélmiwétthwqunwno paidh mhammcellatmh cQrapqsttens igpmprising
t he

the ot hgir ThGhER IR W AR o tangard o og, pyperimental

proph@RBlid bﬁ&lﬁi’r%uﬁaﬁg&ﬁ fonehosedmcht akiflcdratsf bf 8hiddase associated
th1_gelatln capsul es, or conpressed into tablets. The
w1

erpoumatien eban amyleid PrRiR for srerion tharcoRn ard ainhpapaccutically
in the formof ingestible tablets, bucca
aampﬁggTﬁgg,'troches, capsul es, sachets, Iozenges,
[00280] i XiHeScongisapéndisclosed Isyreidabat arabhémistarad td heinhdlk er hurnans are
Further, co ounds can e in the form
dosedgp a?ﬁ%am%wg | standadt rged 1@83@5@%@ Bl gGReEh aa‘ml@éa%()f ﬁha%ﬁ grilled in

the a®’ 1OParticular, therapeutically effective amounts of compounds or more, can be
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. In one preferred embodiment, the compound is a compound that
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aqueous liquid, or in an oil-in-water or water-in-oi
emul sion. [00285] The tablets, troches, pills,
W@ 2p810@30 and the |i ke al so can contain, for eRGENPEMN7/672959

bi nder, such as gumtragacanth, acacia, corn starch

gel ati ng exci pi ents, such as dical cium phosphate; a
decredkes CUES @5r3dxaR| A B N lcaSaldu$0%Vrindre ah eilturB@cdls0 and optionally

starch, alginic acid and the like; a lubricant, such
reducegs ﬁg}gh}é@ iprafustiey rfat @(ang)l@,\,tyeqtéﬁasﬁ gbagente ors@@he miscultured cells

ctose or saccharin; or a flavoring agent.

thmoéﬁgﬁggﬁéuggsage unit formis a capsule, it can

[0028¢pntRairdhteran  adihinidtidA081n0NMEY 0 tRET/UBaRME/ 0¥d@&9  intravenous;
addltlon to the materials descrlbed above, a liquid,
intrangugelpar | injeistitals onHarrtaEtler | SIbSUEAIPUSE  PHARRIAT gsintracranial;

1ntrav§1%§%%lg1gs if¥rash RoRhil efr%s%glt@%,l,f MnélE@e gg%%h&%}—mglo r Eﬁlﬂ{onary via

sage unit. For ex
inhalatiapsepheisaliman stdingoalt and wictdl; sipedal,ancluding @phuhalnhotctermAl ocular,

Syru | i.xir. can_.contain o nd as djscl.osed
rectalh%rr%s?ll mgﬁaﬁl%’s‘éla égsugﬂ%tmeqréﬁp%z Wéglﬁykalaﬁ%p 18 conducted,

ﬁnex&&ﬁﬁ?hﬁﬁﬁé&ﬁ&ﬁs%&mﬁ&&§%¥ﬂ§£ﬂ&&§ a dye and flavoring.
Addi tionally, a conpound can be incorporated into

[00282Lis tExiamgpdisrad|seidahde pqmgaalamouma greang. fabomnﬂ @2 ingrtg 1000 mg per unit

6 The venti on rsto further
dose, BT e G, 300 BB veREn ptco tf B aRhe i bf g DU dose. The
daily 85RBPL@Sbe 4dRBin¥Rre® 884 IRERthiPdeke Hﬁ&ﬁ@&é@lﬁ?&@&% three or four unit
Exanpl e 1- Measurenment of A(31-40 and A(31-42 1.

doses gt @2y dihs dasdtioneal e @ 8K aativie paew ihalhs exampe.gon the order of
, | y. i )

hous (L BB FLIPA B0 S ESLE W ATPR L g Wi, o

1-7 daSquBa Zaecks] .1-Bmohths héPmonisl or @6&, | ssue 26,

17386-17389, Jul 1994, The cells were mai ntained in
[00283)\ e heepnineund G%P% AEmiraieiaA 9, thegGNPe parentsriy s 18tEangrifoneally.

SolutiBRY o Xoflins free b h ticall table salt
ooeni’ci Ofﬂp ‘;‘st r ptaSrfaycueﬁ/ FUngl zohel gl Ut am re "mi Xt ur able salt can be

prepa(e@a mbrveater Midkedyewih | i smtaizie seirfactanngsuchgent hydmxzfﬁrcqukellulose

cel | ulture fl asks. he. 7W P75
Dispegsignss a\%«%ﬁénﬁq caPeRaeq i 54% % uuid pgl YFﬁwgenm émlsu gpd mixtures

theredTUREH UPbIIE abfder %&h@t‘ynéd?ﬁltﬂonmof Qfor ﬁl‘i’d ﬁsé'rqgés'érﬁreﬁd?ﬂlons can
treated W th various cal ci um channe | ocker

COHtal@oWﬂU@ﬁ@d‘@tlﬁ’O rand/doantoxidagtshiouprsvont 4e gmwds dt MBT@®rgmsms or

5% . test conpounds were diluted in dinethyl
Chemlgﬁﬁ% ?(I?e&aetlo(nDl\/SO) bef ore bei ng added to the cultured

[00288 P NfTHeRBp S W IiEP dRlor difinlssored beg Beldnlclosed MEthirdiB? soft shell
was coll ected and diluted 5-fold for the 4 hours

gelatip sappplosner guogressgd ige tethets2 A hy sampayrdsyalsneear ke mepipgrated with
an ex@i?ﬁe%’%gd %e@"rﬂ% f(tr%{ of ingestible tablets, buccal tablets, troches, capsules,

sachets, lozenges, elixirs, suspensions, syrups, wafers, and the like. Further, compounds can
be in the form of a powder or granule, a solution or suspension in an aqueous liquid or non-
aqueous liquid, or in an oil-in-water or water-in-oil emulsion.

[00285] The tablets, troches, pills, capsules and the like also can contain, for example, a
binder, such as gum tragacanth, acacia, corn starch; gelating excipients, such as dicalcium
phosphate; a disintegrating agent, such as corn starch, potato starch, alginic acid and the like;
a lubricant, such as 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
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A(31-40 and A(31-42, respectively. Concentrations of
A(31-40 and A(31-42, expressed in pg/nm, were
wa@leqogomiomed usi ng commerci al |y avail abl e ELI SABCT/US2007/072959
(Biosource, CA) in a colorinetric assay using | abel ed
anti bodi es detected spectrophotonetrically. [00289]
additién $€ehd MRicBialk| dscrittd HB365% hétél&Pcﬁere'@ﬁidﬂs NfEher fthterials can be

clotri mazol e, tetrandrine, 4571, and econazol e are
prescrpviaicpaiisige or tocotleniseonedifi the pliyteal formmef thrposage unit. For example,
[ | i for [ [
tablet? ;ﬁﬁ girb%ﬁsﬁléesa&gl be nf&ge i) ntielas gl%%o 8u%arr6r oggy a?ﬂ'f}? OQ%hxur can
contai@v ai d:caﬁ{bcﬁlndeasg discfosedn Hetdin, S@Y@ose@ﬁkﬂsw&ﬁﬁr&ﬁg agent, rnethyl and
t hapsi gar gi n, BAPTA—AM and TA9 (Tyrphostin_ A9) are
propylppsgbeah PR Preseyativess agdys; gr#’aﬂﬁmmgct Addgianallyng camgeiie can be

incorpgPfiBy 151%%%}{“45%&5 %mb@%ﬁ%ﬁﬁw a?@ %ﬁgﬁ‘iy B! RS 1845, SR

33805 Ioperanlde and |srad|p|ne are avallable from

cr Cookson | | 1isyil M,ssouri . ts.
lﬂﬂlsgﬁ v Dbt RSB IRROR Kifvoar B}enﬁl'lmng non-
limiti g&ﬂ{ eE§|gn|f|cantly decreased the concentration of
conpared to controls (Fig. 1A). In Figure I A
2- APB refers to 2- am noet hoxydi phenyl borate and
BAPTA-AM refers to 1, 2-Bi s(2-am nophenoxy) et hane
N, NN ,N -tetraacetic acid acet oxymet hyl ester.
Treatnment of cells wth 30 Mnilvadi pine, 30 M
am odi pi ne, or 15 or 30 M of SKF 96365 for 24 hours
significantly decreased the concentration of A(31-40
conpared to controls (Fig. 113). Treatnent of cells
plated at low density for 24 hours with 30 M
ni | vadi pine or 30 Mnitrendi pine for 24 hours
significantly 113 WO 2008/ 006070 PCT/ US2007/ 072959
decreased the concentration of A(31-40 conpared to
controls (Fig. 1 Q Treatnent of cells for 48 hours
plated at |ow density with 30 Mnilvadipine, 5 or 30 M
am odi pine, or 30 M nitrendi pine significantly
decreased the concentration of A(3 1-40 conpared to
controls (Fig. 1D). As shown in Figure 2, 30 M SKF
96365, 30 M econazole or 20 Mtyrphostin A9 ("TA9" in
the Figure) significantly decreased the concentrations
of A(31-40, A(31-42 and total (3-amyloid conpared to
controls. As shown in Fig. 3, 30 Mnilvadi pine, 30 M
of nitrendipine or 30 M MRS 1845 significantly
decreased the concentrations of A(31-40 and total
(3-amyl oid conpared to controls. As shown in Fig. 4,
10 or 30 M SR 33805 or 30 M of |operam de
significantly decreased the concentrations of A(31-40,
A(31-42 and total f3- anyloid conpared to controls,
and 20 Mclotrimzole, 5, 10, 20 or 30 M of
tetrandine, or 5 M R24571 significantly decreased the
concentrations of A(31-40 and total (3-anyloid
conpared to controls. In Figure 4, S(-)-Bay refers to
S(-)-BayK8644; R(+)-Bay refers to

112



R(+)-Bay K8644; MRS refers to MRS 1845; and FPL refers

to Fluphenazine nustard (See Figure 21). Exanple
w@2@sne®ni ng of Di hydropyri di ne Conpounds 1. REX/ER1087/672959

and Met hods [00291] D hydropyridi ne conpounds were

obt ai ned from Maybri dge (England). Each conpound was

ExamfleSISMc4&ferhént BVRR1 -40MWA B\PEY 51 CHO cel |'s

over expressing APP751 were plated into 96-wel |
1. Matenigls,pnd Micthods in 200 L of cul ture medium Each

th I
00283 RONREe e b0 COIG aa0 Yag L ASRTE MRl apprs 7w
WT AHP751 rG—Hlt)meIK) w@‘dhﬂsw eSé@@ng,nKMSnd; stheed.ex Bagid Chem., Vol. 269,
di ssol ved 10- and 2-fold for neasuring the | evel

Issue 36, AH33_-§ 4](73§ﬁd J)aj( 319%p . The ﬁ‘@@ﬁl‘é’@qey rnap((tg@e ong PMEM  medium
suppl%ﬁ%%As ( itrhe d%@rmcﬁg%‘i‘ UgioDfhe. €O C' anlyy a]v}gl | 8Pl@ire  of

osour ce, , follTowi ng t reconmmendat i ons
penicidiﬁn/stmtonmﬁm!ﬁmgﬁzmme/lgluta’&mnﬁiaﬁulturs (C@ﬁBﬁ’Z} MI3) ghatwini a8 sclecting

nt of 7TWW APP751 CHO cells with 30 M
agentb‘f% B“J!L%*; n@ﬁ&ém?o HTS 01512 HTS 07578, HTS
[0028QE30ﬁle SNEIDWZA% 4@{@38&%,w%%1a1@§%8324 %ﬂp c@ﬁ?c%ﬂure plates in

D 03305 or JFD 03318 for 24 hours significantl

quadroelonatasentaining 1 odnd entturgtmetunf andl BdateaDwith(VatiowPcadeidm channel

bloclgyOpafidd Tt falit 2 Wotpve’ ApFt? efRaund 1816050 All test

compdhrRlk wdr®d03266n dﬂrﬁ&h?ﬁ@ﬂ%md&@d@@ 9eford bR 2883 thercultured

24 hours sngnlfl cant decreased the concentrati on of

conflysa8TWAYW T ARH73 106 HO ¢dlsarhiic shljure Aqqeg11um@va$ cpllgtedqad diluted 5-fold

for th SRR R0 B LG5 73 4BUF e B s, By s QLIS AS for

AB1-4PETD I fTHD, aeddestively.h Géhcvhiodtiod® dFOAPBA0 Rhd QBH—@& @Kpressed in
RJC 03423 for 24 hours si %nl ficantly decreased th
pg/mle grre ndtermine Jwping( sammyreialys pyaisabiy, Ellgs (lilssoam offp) in a

colorifRIIRALEH, {ERRIEP APl S ALRERY Ric RN MnOREIRE .76 or

[00289BX @884 Bhiln XIX4SKEUWS 68, APH, delndipyned EEL casetndzoke, tetrandrine,

R245 oncg\%%ér?at&él)%naég%ﬁaﬁ]gagé: C%@Sﬂ glitxéllro 3_ aﬁ%qlngllﬂgﬂ)( o%:cllerdfc(:)es Inc.,
La JodaS@r@ethAY rPfvadibmk B nfifdnliuAdd QRd lambdipiRr Gindlodipine besylate) are

Mat erial s and Met hods [00293] Mbst of the conpounds
availably egnépnt Bwisswaosakianksgamsha@aldor e HaMP pAotMcind FAD G yrphostin

EMD Bi
29) off B R ds & b inpdl 19 StepaldBhidte. SoRg, Fissour
and feR@ipinds! | distizbing, S(M&§0K8644 CRPBBandKk #64€ MVIRINI 1848 SR 33805,

avai l able, e.g., as
loperamide, and 1srad1p1ne are avallable from Tocris Cookson Inc., Ellisville, Missouri.

2. Results

[00290] Treatment of cells with 30 M of amlodipine for 4 hours significantly decreased
the concentration of AB1-40 compared to controls (Fig. 1A). In Figure 1A 2-APB refers to 2-
aminoethoxydiphenylborate and BAPTA-AM refers to 1,2-Bis(2-aminophenoxy)ethane
N,N,N',N'-tetraacetic acid acetoxymethyl ester. Treatment of cells with 30 pM nilvadipine, 30
uM amlodipine, or 15 or 30 uM of SKF 96365 for 24 hours significantly decreased the
concentration of AB1-40 compared to controls (Fig. 1B). Treatment of cells plated at low

density for 24 hours with 30 uM nilvadipine or 30 uM nitrendipine for 24 hours significantly
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Sigma product from Sigma-Aldrich Corp., St. Louis,

M ssouri. [00294] Each conpound was di ssol ved in DMSO
WQN0BDoARP751 CHO cel |l s overexpressi ng APP751P@EDS2007/072959
plated into 96-well culture plates in 200 L of culture

medi um  Each conpound fromthe library was added to
decre@s@&l‘ﬁﬂd&ﬁ&etﬁﬁhbﬁ of ABE-40idAIpakedns ephtrds (AP, ). T@OatmBM ofkells for
M 10 Mand/or 30 M After 24 hours of treatnent,
48 hogry mlemeé afrily dapsarswitk 301 10d rakyadipined b 95 H0vidd aralogliping, or 30 uM

mtrenil% Zsiélhgantl :JdeeC elggee rth.g %&r&%%réltgovnan dgg(l%o_?’ aﬁnﬁaﬂg?ﬁ@e % controls (Fig.

1D). dat @bmnnﬁ(Flglﬁrb ng SOQMSK(F 26365, 3y aiM abdrazEk 10529 UM tyrphostln A9
followi ng the recommendations of th

CTAb R RBEER e cards P easpOIETSPCoasHRAR Aot Band totel
; 5
PR AR D500 o i o

nitrendpind @r 30 MMR&lSéﬁi)ﬁgrmlﬂ]cmlySdecMaS@i thstaoatentdGOnndd AR1-40 and
the NF:kb actjvati i nhi r.. 6-am nq-4-(4-
total lﬁﬁl@ﬁ@%ymw% %%ﬂngﬂm\ )RR e, 1PaF o L@E%&@@ or 30 uM
of lope%hlﬂ@%géﬂlﬁ@antlbrhetc%séa EHér @o%cetﬁra%"oné—%f A1 Whﬁgﬁfm nd total P-
10 or 30 M kantbakaurin, or 500 nMor 5

amyldichbdrhpared td apnfrots, @t ZmpMcéo@mguoh Zalfx 29 odé@ pth/hs%tdtrmh?éne or 5
nt.r at.i on, of A(31 31-4 t Iod
v EERSE ik R e dhata s (bPeryiEafy o | B Bgn ot b mytoia
compérddl So Wohttoladdh tHi gFerdt6 S(S 86ﬂ4FRQ-bDr-B§y refers to
12-15. 115 WO 20%&@0060?@%“ CT/ US2007/ 072959 Exanpl e
R(+)-BaycKads:t MiRiSvestara e M £E842; andBL [dosde Flabenawng piustprd (See
Fi é/\@@ assayed by cal cium fluoronetric neasurenents using
gur , . )
foplates. In particular, Chinese hanster ovary
cells (7TWW APP751 CHO cells) overexpressing APP
were grown on 96 wel I, assay pl ates (sterile black
Example-§creenigget Ritwdeopyridine L omnounds ssye cul ture treat ed,
1 Mz?&?cléﬁn(fﬁlfeﬁmﬁ?os) for 24 hours i n DMVEM nedi um (G bco,
' nvli trogen cor poration) containing 10% serum Fl uo-4
[00294F etldikydrepinydine sbempo(idsuvedt! dbhinedtfesm Npgoidge (England). Each

compido R HEEBH TR A RF S5k TS IO Sl qrerpsgippying APPTS!

were ﬁ‘@&dqht%sgé W&l clRuPMpamch ot BF EulﬁQE %Edlldrﬁ e@a%@@dnd from

diumto a concentration of Conf | uent
the hhr@ﬂyl wast dkdnd chﬁ@ﬂnalsm@éls W & Hinfk @slhermmwn 2h 30 LiMhc Attst &4 hours of

00 L of Fluo-4/AM sol,ved, i 30 .
treatnifnl, Sy B e Bl wdipioffeetty i SRR St CHBN Rt fo suring the
level & AEBI\MP(S had Aéﬁlt-hlz 2&@pd€th$IE>HB§§I U4 dVINBNAG! werd: BetMhined using

KC1, nM HEPES, 10 niM gl ucose)
comn@mﬂlbi ﬁvaﬁ@ BLigEGHAoseitice.| G dioNowing s Frsammopiigsions of the
manuf'é('cﬁl? 200 L of HBSS, using a nulti-channel
croplpette
2. Results

[00292] As shown in Fig. 5A, treatment of 7W WT APP751 CHO cells with 30 uM of
BTB 14328, CD 04170, HTS 01512 HTS 07578, HTS 10306, JFD 01209, JFD 03282, JFD
03293, JFD 03294, JFD 03305 or JFD 03318 for 24 hours significantly decreased the
concentration of AP1-40, AB1-42 and total B-amyloid (AP1-40 + AP1-42) compared to
controls. Treatment of 7W WT APP751 CHO cells with 30 uM of JFD 03266, JFD 03274,
JFD 03292 or JFD 03311 for 24 hours significantly decreased the concentration of AB1-40
and total P-amyloid (AP1-40 + AP1-42) compared to controls. As shown in Fig. 5B,
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Cells then were incubated (and protected fromlight)
in 100 L of HBSS (free of calcium for 30 m nutes at
WQ7Z@8/0pd0R97] After this incubation period, thRCT/US2007/072959

m croplate containing the cells was | oaded with the
di fferent conpounds to be tested and i nmedi ately

treatnlcRB & TWAWITIA PP 25 18Ot R LvitA 0B @F PD(FMB8 ! RIIC 6B40R or RIC 03423
(Bi o-Tek, VT, USA)) equipped with 2 mcroinjectors

for 24th0th %\gmﬁﬁqmltyeiecreamdém ensertrtionted D r 4y Wi Pt Eoangh totaf Bramyloid

|4
comn 8 s FERERAESE 26,77 MPaSPRFKS SLMEIETFL Bl Ric asaos
RJC meraeasmheomeowﬂ XBEr 00B4®cfobr 24 Wasird csagiefﬂca\mlphdédB&;Sed the
ontainin Cl2. The spectrofl uoroneter

conceﬁ*fr Qaandr f@é?él Peaptiodd AP0 i héRri éomearﬁa tq gatrols.

ki neti c node. Each read was done by using the

foll owi ng paranmeters: excitation at 485 nm and
Examplvi 5S¢rommimg oSN B-kidA civatioh Inlihitereads with an i nterval
L Mof J[ m ut. and 25 seconds between each read were

eterm ned the baseline fluorescence.

[0029§Per1¥/lo§%f|-th9fco ?&%&%Fe@h&i E‘&h f}e %an-E@ a(sc@ellbl\ﬁgﬁe%g p?ddu@ts from

speed of 300 L/second) was added to all the wel
EMD thiescminces phat ba (dlian é]ahfmfmee R andi S}rngnldT@le areSavaN@ble e.g., from

TocrighBpRlof e 3 ﬁvﬁ? RIS S adf SRR BAIE e as a

Sigm£meudt gk Sigﬁ{aeAREfchQ]'dﬂpdst 1 oeR, Biksbu@f HBSS

cont ai ni ng CaCl2 was added to each well (final

[00294h| diagh @@m@@mﬁr atap ofisesivea ) DMRD.11 7Meald (AFRT 1lagHO cells
overe%@’%ﬁf aA?l%S llwgpe[hﬁtgd ﬂl@(€9g e ec%?[grde 19&%%06&9 f Elﬁ&ﬁ% medium.

Each d(ﬁhp(ﬁmdrfﬁdn totye Bbrbltyr\a@st adagd ttdn eorfflugor esisent ﬂnal thcentration of 500
obt ai_ ned during the_readin nunber 23 by

oM, k ioPedeh? HMARREOHRR dMhe é*gf@a Prguihef ﬁreélaﬁlﬁg Cyitip gredium was
collec?e% ?1 &séé@e%oﬂﬁfo%) gg& 9. fggrfoy%gagﬂl véﬁ%ﬁ%vel[oq%gﬁho BR4 AB1-42,
conpound tested, experinents re replica
respecﬂlvglyt APiel® andAfhd2mean depemincdnmping calemofcidlgEavadsble ELISAs
cal c t for each conpound. For each.plate, 8 wells
Biosggre e Fonhe GReroreneot heiis et atiiin peak
2. RegiR i tude of CCE in untreated cells. The percentage
~ CCE inhibition was cal cul ated according to the
[0029Fb1 | Avswbhrogvrf or g heged, tie@OMEnA-OB)/M WikhEPR/SA CHEpeedlseritls 1, 5 or 30
d cel.ls
M ReERTRERY 158 O (RS et g P G i eBnfy, 500 vt or s
uM  ¢disabedso@! i or08288] SoRROUNEKbWALGhRtioRhiddiBiRe, @CEmino-4-(4-

in the CHO cells also inhibited, i.e., decreased
phenoxgphanyl&thy lgnipaisinagelings rgﬁqgmi] tq As Fgnazphng’ain the Figures, 5 or 10
uM 15‘6851%1? haﬁ(b 8E3g ui %ﬁﬁl% ’B ( 1%1{/[0(? f‘ggdp%lgl%g_ﬂs Shﬁo&% IV for 24

hoursi sﬂgrﬁﬁgauﬂl@ d&Sreastd ghe 8611((@&&111@1 afIAJ[ihl @(ﬂ AB’d-@@Eand total B-amyloid
i nhi bition and % A(31- 40|nh|b|t|on fg‘e (g 8B (i st
compgjed dBriontiRtls WM iehlsi . adagnal \}W% Wileagdiienghicagipounds are

show KO8 ﬂe?‘i@-’lst he conpounds shown in Figure 8B are all
avai
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e.g., from Maybridge plc, Cornwall, England. SKF96365
and Econazole are available, e.g., as Cal bi ochem
w@e@dioedozo f r om EVD Bi osci ences, Inc., La Jol | apCT/US2007/072959
California. N lvadipine is available, e.g., from
Fuj i sawa, Osaka, Japan. Tyrphostin A9 is avail able,
Examﬁlemaa&1@t1$é gBRiunPEAEH Alssdyt om Si gma- Al dri ch Cor p.

Louis, Mssouri. [00300] See also Figures 16- 20
[0029ﬁ)ner(éCE 0 ACtBBIYD SYEsd SSHEd| hjéd6¢1¢1@m Miysomelgie pheasurements  using
wal | n C S
rmcro%{eg @aﬁ%grag ﬁh r%l%ge p@%?ﬁ{r SV dgggs @gpoun é#ﬁflf éPIO cells)

overeﬁ{ﬁrbﬁiﬂgaAPPaﬂ&e @b\hﬁ)dﬁl Q@Qf@ﬂ]dssa'ﬁhﬁla&s r(&efiicrigadd plate, clear bottom
i hydropyri di ne conpounds was conducted according to

with ]ﬂfF\élSS'ﬁFr pelBue tsalgdsEpitwerrtt A0BIalepIRe trurcaBdlindsmediyy, (Gibeo,
2 a o)

i GFPeorBorkfon 2o By sty 2PoZ 2o BREIOU fuo-saM

ester; cperfidl HdndroBedel™s gtanieamﬁh ra8% KPIC tht}aspe(orﬁoaflorﬁ,MdEculSﬂProbes

OR, rgg#eégg%%and 5% Vegaﬂgﬁ\%@@ a@iééfgw%lﬁ% ﬁzeﬁdm@é@ﬁ&é@m toa

conceﬁ{r%bnt §1Sﬁ@(ﬂtM E@cnlff%mt @ﬁ@e cél%mﬂi@ﬂt' REiSe W@%heda@ﬁﬁ %rds@ DMEM and
confluent cells to a final concentration of 3 M (noted

1ncub"asd With 209 IIHL gf Fhupy-4/6eM 10ispalvqcniot IBNIEM) faB"30i minkitqy. at 277C. After

this iBET R Ts i Roged 20 307 M TBBSRIUT kit 25 mu

KCl, QOApOUIES1,2209mM -IBEPES,.- 203 mir 3flicosd) 2bntatnind.500NEM EGTA and
2-29, for 24 hours, on 't he roductlon of Al131-40 and

immediaely azshede3 shpenwith 2009l Gf2IABSS2 Bsing 3AMuBBhammple micropipette.

Cells %%gw Xg ﬂl%ubaggdf: gga%gcg[%%tgf ?rgﬁnl?g%?)gl 3@0%@.0@# %@ég %ee ofoJa101um) for

30m1m¢usmo7/ 072959 [00303] The results of treatnent of
TWW APP751 CHO cells with 3 and 10M.of each

[00294} npAo%q{dglsgng}éaatlgn ggfrlo(b thg rmgpglzte g)ngegnlng they cel@o\ﬁq_s loaded with
4 f

the dﬁ*f;égeng hcgg\l;?oflﬁ’c[s % b %1&'{&1 %@1 é%ﬁnl'%glli%ﬁobp q\gs%%%cg gnstg ’/'\%%@roﬂgorometer

(Synecyn G aBloeﬁelofVTAUSA))ﬂf@qmsppnhmdl Qornmmmhyeotors @ethea alomputer

1nterfq-,|;géga It}ig%és ! o{g&q%éqj ?} @n (ZJ“ S? ?16111’ g'n 0304 ri(:e g}getcifrﬁﬁlslorometer was

loade® Y&l ABKS GofladtfiSy 43PRAN tﬁﬁ}'&’sﬁgdi‘@ﬁe(ﬁ“(ﬁnwﬁkﬁgss pReJeBorRf microinjector
ni trogen Pr eparative chronat o ap I C separ ati ons were

was lqpded wrthddB SH cauaiing Smiy Cofharlihespedtedlootamaster was programmed to
read GRACRUP T (S i Peele el omedR H5Eh toay Siffgecti’ b Ssing the

folloth% parlamze&;ﬂs Wixtifatidy, at 4BR@SPHQNEhKEdh Gt 8E mOTFirst, 11 reads with an

dr oxy- 3- met hoxybenzal dehyde. Al | conner0|ally
1ntervalvgqy | amngte and 25 seconds between each read were performed to” determined the

baseline fluorescence. Then, 50 pL of HBSS containing 4.5 uM TG (delivered at a speed of
300 pL/second) was added to all the wells of the microplate (final concentration of TG: 1.5
uM). One minute and 25 seconds after TG was added, 11 reads (with an interval of 1 minute
and 25 seconds between each read) were performed, then 50 pL. of HBSS containing 8§ mM
CaCl, was added to each well (final calcium concentration of 2 mM) and 11 reads (with an
interval of 1 minute and 25 second between each read) were performed. The peak amplitude
of CCE was determined by subtracting the fluorescent value obtained during the reading

number 23 by the fluorescent value obtained during the reading number 22.
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reagents were purchased from Al drich and Acros and

were typically used as supplied. [00305] Melting
WQEoi0anesoter e recor ded using open capillary tubrGI/o82087/072959

Barnstead nelting point apparatus and are

uncorrected. 1H and 13C NWR spectra were recorded in

[0029BPUTERcach EGASTRHARH xpdrirhdifs {veRl @pRiA&NEER times and the mean
specified on a Varian AS500 spectroneter. Spectra were

peak gpplihdeef ORE eperalcsvladtfpoepshicampowiid. df @i@é@leralam&e@lls were used

as corff%‘iis {rogcgelteg%%?g t%gl Fg)felll% ﬁlﬂﬂﬁtgl%:pg F%lﬁ?léﬁf% %Eli %51 VeTI{e %ercentage

CCE ihhitigpvhs cﬂ’bhhlhﬂe@ab&brthh@&o ithe foﬂlbﬁlltﬂg'foﬁ*ihdﬁlaspﬂm*(ﬂ B)’/A where A
described as: s = singlet, d = do = tr

represgats d}pﬁamp@t pe&% ampliyda q)fFfF@E n Bptreat%ir Qf;é]g (c b)| a,nlede the mean peak
mnph&ﬁ@%?@ﬁ%ﬁnQEﬁmﬁ%Qﬂ§ted in Hz. Low (M5) resolution nmass

spectra were neasured on a Mcronmass Q Tof API-US
[00299pe (ﬁ‘ompmmds wiidhl inkibitgd &XCEAavthe CH®iceldcalsm adithied pnaf éecreased,

ectros sour.ce,. nass/char e Qs are
total géas%del& e shoRp B dtie n7° (Tl gHo0est Fgg@f&&ﬁw@% and total p-

arnylo% ﬁ{h%ﬂlon Fig. 7B (hst of cornpounds shown in Flcgure 7A), Fig. 8A (correlation of
4- (2-chl oropheLiyl)-1,4-di hydro-2, 6 met hyl pyrldlne-3

% CChindlitgerbaxd/ Pang1-4a mNbEtom@nd:@KtSB @ist of carhp$0BIBBEIwWn in Fig.

4. S 5F SRLADEE cBRTABT e SRRty B g et Euaey gl evailale
c.g., fict @aybRidb® pkel Odrvwedl, fﬂn)élaﬂﬂ 'S‘P@%B@ST’Q@J BboHa@oleraid available, ¢.g.,
NHAOH (10 nL was add the m xture was stirred at

as Cafioghgm niedugth é‘lﬁ)m EMBi Biosgiencam dnpe he dalle.oCalforndz. Nllvadlplne is

ot 85 D 5 EECOLRD T S5HSGE0, K BUATPL 1% o S
produaﬂa&h%@fﬁi-ﬁlcﬂﬁﬂ@&@QSY/LQ)&@Mssoaﬁd crystallized from

hot hexane to afford 9. 63 9 (26% of di et hy]
[00304] ( Negntlen gﬁg}gﬁm ? ,yyhere or cornpounds obtainéd from Maybridge plc,

comfif i BB Bl o 1 28

1.20 (t, J = 7.0 Hz, 6H), 2.31 (s, 6H), 4.04-4.11 (m

Exarn4 S’-S%' 419in > ]1' dro l‘l.d?l brSou dsll:g' ; gg gfj: j z gg

|, Mdtriall ad Mcfhod8  (d, J = 7.5 Hz, 1H); 13C NWR (125 MHz,
> 19.6, 37.5, 59.7, 103.9, 126.7, 127.3,

[00301p9. The s@aengg oB2ilydropysidine dormpagindg 6vas sconiBcteESycanfling to the
proceds sSVE Iy EXPt Yeolinseign S5642152), PRkl @94 22,
as shdtwil 21 ChbleroRRed Yds)ed ], Baclli doyioand wors dida®d Ry banfTuettl &8s 3o a final
concegtrgtllo(n ofeSt q8n300noer) IOOl_}l,LM and tested. Compounds 3-42, 3-34, 3-23, 3-22, 3-38, 3-
37, 3-41, and 3-33, as shown in Table 2, were also tested. Each of these compounds was
added to confluent cells to a final concentration of 3 uM (noted as “C” in Fig. 24) or 10 uM
(noted as “B” in Fig. 24).

2. Results

[00302] The results of treatment of 7W WT APP751 CHO cells with 3, 10, 30 and 100 uM
of each of compounds 2-19, 2-32, 2-23, 2-33, 2-27, 2-28, and 2-29, for 24 hours, on the
production of AB1-40 and AB1-42 are shown in Figs. 22A, 22B, 23A, 23B. The compounds

decreased the concentration of AB1-40 or AB1-42 compared to control.
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N OOCdC 2-14 [00307] 2, 4-Pentanedione (1.03 ni,

99% 10.0 mmol ) and 2-chl orobenzal dehyde (562 L, 99%
WG2@8/0m0n0 ) were taken up in EtOH (1 nlL) at rtPCIMBEIOBI/072959

(500 L) was added, the mxture was stirred at rt |h,

then the m xture was heated to 100 C. After 3h, the

[00303PaCFHeQEsulﬁ‘dﬂtféﬁ@néh@%f QWWAIPW@D’@PRN%HSWBQ&H NeuM of cach
azeotroped with tol uene and cr%st allized from

of compowdsh&rané-3¢2:3333,t H2f $38d 3251 Intyl. (aslo§-38¢ for 24 hours, on the
4- (2- h | 4-dj h :
produfHER P by PRt M BT (4 ﬁf‘wa%?ﬂ?&}m%% dgergaied thponggpration of

AB1-A0ddngharddRok86rdi97 C; 1H NMVR (500 MHz, CDC13) 6 2.26
(s H, 2.31 (s, 6H), 5.43 (s, 1H), 5.73 (brs, 1H),
08(t,J:7.5Hz 1H), 7.14 (t, J = 7.5 Hz, 1H),

. 3G NVR (125 MHz, CDCL3) 6 19. 9,
Generly T b .7, 128.2, 129.8, 130.7, 141.3,
[00301]43 A 18080 reﬁﬁrﬁlgﬁhhy@h@uﬁ 2&hditzdvsNagre ,condied M"(H)emdned glass

193; niz 304.064 (cal cd for C17HI9CINO2 ( M+H) +
apparatps u&e_l[_qy)an q;p@p@j}eée gf nitrygamt H’gq:paratlve chrornatographlc separations were

LTt A o R g T s

using 26i0i84 O@E&zom/ﬂlﬁmaaﬁomw@or [(09808H) Metchyisualized with UV,

phosr SRR GHGHaH of é‘ﬁ%ﬂ&%@%ﬁ% 59 sideby 5 %rfﬂgf()mwe%aﬂy available
mageﬁt@l I&fé‘fb Hﬁchdgecﬁrgﬁ Atk hn @R cfds ana‘“#eg'lyf)Qgﬁy hged‘@@%upphed

mxture was stirred at rt
[00305her1\/ltlltleg moxttmv@rmoﬂdeémemgtqme@$a1ﬁllam mbﬁs Qﬂn a Bdmstead melting
on m xtu erat u

d t
point 3585 HHS B 4 HhcrieRan o i, Po ATRIF Bhesh & PG peided in Fourier
transf&inPMNIP QB @ie(cﬂ-stl@}lgﬂlosgé‘&ﬁ@d n 46QuriaE ASS0Y0sp&ftrodtich®t Bpbctra were

4- (2-chl or ophenyl)

obtaingl jppdrlaCh ,semapﬁ@emr@m’pydimiewé tubes-agil dag disrpead skifias ppm is quoted

relati\%}égﬁe( Izéglldg%')mé@lséo%%kg&gfgﬁy (81?7 ?g%%)gn(, gﬁ) gﬁ M/_'é ’pgg?(: é/r%)slti}ﬁicities in
the mmMR?sﬁaém tire dkSciBbdd asHz = Jiklet, 4 :m’o(lblm 3= gtk e q’uartet m =

723& J= 8.0 Hz, 1H), 7.37 ( 1H) ;
multlnlsfc‘bmlvarO@ 2EPUPRE copktany age eported 3y Pﬁz é@ws(M%AeSelutlon mass

spectr&zxgetg’méa%ureﬁ ot 2 Mororhass: éLTcgfsngﬂUslﬁa%cQométép uﬁhzmg an Advion

Bioscience Nanomate electrospray source. lon mass/charge (m/z) ratios are reported as

values in atomic mass units.

Example 6 - Diethyl 4-(2-chlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3,5-dicarboxylate

H
N
|
EtO,C CO,Et
cl
2-11

[00306]  Ethyl acetoacetate (25.3 mL, 99%, 200 mmol) and 2-chlorobenzaldehyde (11.3
mL, 99%, 100 mmol) were taken up in EtOH (20 mL) at room temperature (rt). NH,OH (10
mL) was added, the mixture was stirred at rt for 1h, then the mixture was heated to 100 °C.

After 3h, the reaction mixture was cooled to ambient temperature, azeotroped with toluene
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168.0; M5 (ES) mz 693 (2MtNa)+, 358 (MtNa)+, 336
(M+H) +, 304, 272, 224; mz 336.089 (calcd for
WE@100B0@TINO4 ( M+H) +: 336. 100) Exanple 9 - Di -t RCT/URIDYD72959
4- (2-chl orophenyl ) -1, 4-di hydr o- 2, 6-di nmet hyl | pyri di ne-3
,5- dicarbox H N Ol I OOO C 2-18 [00309]
and chy@BllliABYYIm %sh&aﬁ@ttataefofdm 83 69999 did® p4m111)0r@}ﬂfényl) 1,4-
' chl or obenzal deh 562 L, 99% 5.00 m’ml?
iy Y Iy Bl vyt lafd a wwhizisnol AL2! °C; TH NMR

t vasyst ,
(500 ﬂ%gﬁ%%)hé@ﬁ? g]tz)lg)r yr]\i/as he%téeﬁd) ?%lgé 6?:&) if ter ?Pgﬁ J‘Hﬂ 240 (s, 1H),
5.61 (bﬁal:ltl) CYrI)4ndtx]t:uVe H\@SH)OI)IIEQ II@ SamtherIH) Uezm(erm: @r0ekz, 1H), 7.38
roped wt ne and stallized f

(d, J EtkﬁA@/%ék%ﬂ@Q N\éb‘ &185 lelér@D g4 6329 6?5 597, 1039, 126.7.
d r t 4 r )
12 a3 6 & Tl My G RGO b e 350 O S M
318, 291yl é53,ahﬁzc$63l\1/|?21@adcd 9 € | L], ANMVRR.5D9. MHz, CDC13)
8 1.38 (s, 18H), 2.21 (s, 6H), 5.34 (s, 1H), 5.56
(brs, 1H), 7.03-7.07 (m 1H), 7.09-7.13 (m 1H),
ExamB}e273 q. (ﬁ@h(d%phﬂeh')m 1%- %varoi’r%!dmleﬂllbl)oyn&l%g 3%(2%1%5011@
MHz, CDC13) 8 19. ,28 9.0, 9, 104. 0,
127.3, 129.7, 132.5, 132, 8, H142 3 143. 9, 167 3 I\/S
(ES) mz 861 (2MtNa) +, \H) +, 364, 290, 196; mz
420.176 (calcd for C23H3LCLN M+H) +: 420.194). 120
WO 2008/ 006070 PCT/ US20Qf/ 072950 Exanple 10 -
Bi s(2- met hoxyet hyl)
4- (2-chl oropheLi yl) -1, 4- di brpg
,5- dicarboxylate H N O OO0 MOCL O 2-19
[ 00310] 2- Met hoxyet hyl acebtwdacetate (1.51 ni, 97%
10.0 nmmol ) and 2- 214

[00307] 2,4-Pentanedione (1.03 mL, 99%, 10.0 mmol) and 2-chlorobenzaldehyde (562 L,
99%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 uL) was added, the

re12, 6-di met hyl pyri di ne-3

mixture was stirred at rt 1h, then the mixture was heated to 100 °C. After 3h, the reaction
mixture was cooled to ambient temperature, azeotroped with toluene and crystallized from
EtOAc/hexane (2:3) to afford 231 mg (15%) of 4-(2-chlorophenyl)-1,4-dihydro-2,6-
dimethylpyridine-3,5-di(2-ethanone) as a pale yellow solid: MP 196-197 °C; 1H NMR (500
MHz, CDCls) 6 2.26 (s, 6H), 2.31 (s, 6H), 5.43 (s, 1H), 5.73 (brs, 1H), 7.08 (t, J = 7.5 Hz,
1H), 7.14 (t, J = 7.5 Hz, 1H), 7.25-7.28 (m, 2H); 13C NMR (125 MHz, CDCI3) ¢ 19.9, 30.0,
38.5, 113.5, 127.7, 128.2, 129.8, 130.7, 141.3, 143.8, 199.3; MS (ES) m/z 629 (2ZM+Na)+,
304 (M+H)+, 193; m/z 304.064 (calcd for C;7H;oCINO, (M+H)+: 304.110).

Example & - Dimethyl 4-(2-chlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

ZT

MeO,C CO,Me

217
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chl orobenzal dehyde (562 L, 99% 5.00 nmol) were taken
up in EtOH (1 nL) at rt. NHAOH (500 L) was added, the
WOorRooBe@7mas stirred at rt | h, then the m xturBCTES2007/072959
heated to 95 C. After 2h, the reaction m xture was
cool ed to anmbi ent tenperature, azeotroped with tol uene
[oosospd Méﬂﬁ?l @Uetdaéas}tef(n OBt Qdabhenan@nfoly &4l A-enlefobesiAldehyde (562
49% of dinethyl bIS(2 nmet hoxyet hyl )
uL, 99," o( 206 mhroolo presniakyn ap 40 Et@ﬁ(ﬂt 0312, a6 i M 1O (DY LK) Wes &jded, the

rnlxtu5 dl C bo(i\(ﬂ)é‘ﬁ tl%ﬁé? lg\l\gl e? glllxtgﬁ) wa%llfejaged% ‘él%g“l% After 2h, the

reactlé’n ﬁﬁxtul% W doBled4blmbfbnd e?ﬁu&”&zeﬁﬁ%%edavﬁﬁto(l&ne landlkrystallized
brs, | H), 7.02-7.

from ﬂ&@Ac egagl.e7(12@) tamattorqd 760 m(g8(4$%@;|)01‘( gimethyl: 4;(%@hl(qmtphenyl) 1,4-

iyl 28 M DR 5 BT o Bl 3o T, [ Br0 o e

N, 232 S} .6l 4 4
(500 348; %%9471824315% df?al)sgd (1% o?‘%cgloﬁwm“ (Efﬁ{fm( h/Hbi)%o /=380

Hz, 1424 1852) = 75&mgi, 123 (4, dies Az, dHa,anb@va 5Hz, N); "CNMR

s GHPEGET 1 S Vb s 2T o, s,

168. 0917/%: éﬁ@g G- WPOMWEF B okav+NR) i @3@{1\%&{?*1 304) 278t 204;.m/z 336.089
L) was added, then 'the nixture was heated
(CalCdtfor §571‘E9C1NQ4€(M"12H1) 33¢elG02act i on ni xture was cool ed to
anbi ent tenperature, azeotroped with tol uene and
crystallized from Et OAc/ hexane (1:9) to afford 312 ng
Examf)lfbf_g)/#) DpfertdigylMe{2-chlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-
4- (2- bronophenyl) -1, 4- dlhydro 2, 6- dlnethylpyrldlne 3,5
dicarbogylater boxyl ate’ 121 WD 2008/ 006070 PCT/ US2007/ 072959
as a white solid: MP 144-148 C, 'H NWR (500 Mz,
CDC13) 8 1.20 (t, J = 7. H, 2.30 (s, 6H), 4.10
(t, J= 7.0 Hz, 2H), 4.11 (k, [P= 7.0 Hz, 2H), 5.36 (s,
1H), 5.61 (brs, 1%0%%. G- Prrf/lH), 7.14-7.19 (m
1H), 7.37-7.40 (m 1K), &.41-7.44 (m 1H); 13C NW\R
(125 MHz, CDC13) 8 14.4, 6,c139.8, 59.7, 104. 3,
122.7, 127.4, 127.6, 131. 2.7, 143.5, 147.4,
167.6; MS (ES) nmlz 839 (2 Na) +, 408 (M+H) +, 364,
336, 282, 252; mz 408.069,4gal cd for CL9H23Br NO4
(M+H) +: 408.081). Exanple 12 - Diethyl
[00309} ( 2-+éA-Butyd pleetonydtate X1 45 dinbhy 89%; 20 ©- ahinrott fyd Pychicdobeazadehyde

5-di carboxylate H N
(562 UL, 99%, 5.00 mmol) were taken up in EtOH (I mL) at rt. NH,OH (500 pL) was

added, the mixture was stirred at rt 1h, 75 °C 1h, then the mixture was heated to 95 °C. After

2h, the reaction mixture was cooled to ambient temperature, azeotroped with toluene and
crystallized from EtOAc/hexane (1:5) to afford 662 mg (32%) of di-tert-butyl 4-(2-
chlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 194-
196 °C; '"H NMR (500 MHz, CDClz) & 1.38 (s, 18H), 2.21 (s, 6H), 5.34 (s, 1H), 5.56 (brs,
1H), 7.03-7.07 (m, 1H), 7.09-7.13 (m, 1H), 7.23-7.25 (m, 1H), 7.34-7.36 (m, 1H); *C NMR
(125 MHz, CDCls) 6 19.2, 28.3, 39.6, 79.9, 104.0, 126.0, 127.3, 129.7, 132.5, 132.8, 142.3,
143.9, 167.3; MS (ES) m/z 861 (2M+Na)', 420 (M+H)", 364, 290, 196; m/z 420.176 (calcd
for C,3H3 CINO, (M+H) 1 420.194).
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Et 2C CO2Et F 2-27 [00312] Ethyl acetoacetate (1.28

m., 99% 10.0 mmol) and 2-fl uorobenzal dehyde (547 L,
W@7048/066000 nmol ) were taken up in EtOH (1 nl) BET/US2007/072959

NHACH (500 L) was added, then the m xture was heated

to 95 C. After 2h, the reaction m xture was cooled to

ExamPIEDieNSis( 2L QB A1 P4-(2ZRIOESMRRE) W4 B @boLIeARi ARy Ipyridine-3.5-
crystallized fromEt OAc/ hexane (1:9) to afford 1.05 g

dicarbog¥lige of di et hyl

4- (2-fluorophenyl)-1, 4-di hydro- 2, 6-di net hyl pyri di ne- 3,
5- di carboxyl ate asav\,h'tN0|d MP 151-152.5 C, 1H
NMR (500 MHz, CDC13)81 p(| J= 7.2 Hz, 6H), 2.31

(s, 6H), 399411( Os, I H), 5.71 (brs,
7.01 (m 1H),
| 1H)OM43C NVR (125

| H), 6.87-6.92 (m
7.06-7.12 (m 1HMe

2, 59.7, 103.0, 114.8,
1.1, 134.9, 135.0,

MHz, CDC13) 8 14.0, 19.4,
115.0, 123.6, 127.6, 127. A
144.2, 158.8, 160.8, 167.5,oM5 (ES) mz 717 (2MNa)+,

370 (MeNa)+, 348 (MrH)+, 303° 274, 252: mlz 348.136
[00310}: al QdViEtox GRy 2 3kdvishoéteH) (.5 B48a11,6197%Fxa00l embdly and  2-

4- (2-fluoropheEyl)-1, 4-di hydro- 2, 6-di et hyl pyri di ne- 3,
S L il B0, K 00an o) Sorpiben gy qugaﬁim\mm NH,OH

(500 l'é\ g‘{%ésg%gc{) é? téngl'I'lnggZOO?/ 8152)? %O%,?B%gle o ure Wasy ileated to 95 °C.

After 2hf 10t 2RRAZAIXEABBYER cobRd fo La;m‘tﬁgﬁ){ote SRtz otYSHe8 with toluene
taken up in Et(]ﬁéwm_) at rt. NHAOH (500 L

was
and cayid@lized; lenr d4ONicdexeres (561 rtp e%ffqrﬁ 1.0hem (14912@) nafx dumashyl bis(2-

metho Wgethgﬁg{l gﬁj @lgro{? heny, %?\f t(ﬁfr%(?r? aZté ?Hnetféa}?ggr:l égl a(lc%rhoxylate as a

hitesoli¢tenvep exod1zr yst'al Wivee oofMHm@D /smez@a(s%ﬂ 3992 (s96H), 3.58-
v lteafflord 313 ny (16% of gjl ~tent-b ? i b06H),

3.72 (an, (440 Hdéfﬁo%ﬂq@nyéﬁ){),ﬁ 4. (s, 1H), 5.96 (brs 1H), 7.02-7.07 (m, 1H), 7.11-7.16

om. G VE- 2301 BBt Db el P A RGaES L2 GRERaP 194,77,

58.7, 62 387(1 8, 1013834)1,262‘/' 377. Q312963‘|)L31% 1@2 @8%4414“01,4555 467 GOV (ES) m/z

847 (27M®H) 74141 (Mr*rﬂ) I, (3|4§m/‘2 424 1?2 Qqalqdﬁor Coi7CNER (NI 14%5+.152).
MHz, CDC13)

Example 11 - Diethyl 4-(2-bromophenyl)-1.4-dihydro-2.6-dimethylpyridine-3,5-

dicarboxylate

ZT

EtO,C CO,Et
Br

2-23
[00311] Ethyl acetoacetate (1.28 mL, 99%, 10.0 mmol) and 2-bromobenzaldehyde (604
uL, 97%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 pL) was added, then
the mixture was heated to 95 °C. After 2h, the reaction mixture was cooled to ambient
temperature, azeotroped with toluene and crystallized from EtOAc/hexane (1:9) to afford 312
mg (15%) of diethyl 4-(2-bromophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate
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8 19.4, 28.2, 34.9, 79.7, 104.2, 114.9, 115.0, 123.5,
127.5, 127.6, 131.3, 134.7, 143.0, 167.0; M5 (ES) nfz
WE2980RWFNa) +, 404 (MeH) +, 348, 274, 196: nlz BOHUIDO7/072959

(calcd for C23H31FNO4 (M+H) +: 404.223). Exanple 14 -
Di et hyl

as a whife- iy N1P-12446r48i et Bylvik g\oerHzOQM§|8 PYDi(dinesd Bz, 6H),
-di carboxylate H N Et02C Et [ 00314]

230 (& 6#y), 4aideit.ohcétqbe, L), 281 Int, J 9970 PHZOZBI)MTM)IS ARb, 5.61 (brs, 1H),

693- %% b DT SRS 5l Pno g T2 B3 g Jal € i (125

a@iﬂ@ﬂ)stlm 196 X318 S59vRs 083 1524 1@74@247 6h1317p 18217, 143 5, 147 4,
‘then the m xture was heatedt09 C) After 2h, the

167.61 WSS /18 3& @M RSN Do 08dM-dafide 836, tzéapwanw £08.069 (caled

eat rap .1 ene and concentrated under
forcl%ﬁ&&%@“@?’é&ugg.%%%’be resi due was purified on a col um
of silica gel (0- 10% McOH CH2C12) and crystallized

from Et OAc/ hexane (1:9) to afford 316 ng (17% of
Examﬁledﬁh«,lbwthvl 4-(2-fluorophenyl)-1.4-dihydro-2,6-dimethylpyridine-3.5-dicarboxylate

1, 4- dlhydro 2, 6-di et hyl - 4- QZ ni trophenyl)pyridine-3,5
-di carboxyl ate as a pal e | ow solid: MP 120-121 C
1H NMR (500 MHz, CDC13) 8|1.14 (t, J= 7.0 Hz, 6H),

2.32 (s, 6H), 3.96- ”Et@AC gf. 09-4. 16 (m 2H) ,
5.75 (brs, 1H), 5.85 s, A 73-7.28 (m 1H),
7.44-7.48 (m 1H), 7.52-7. m 1H), 7.72-7.75 (m
1H); 13C NWR (125 Mz, 8 14.1, 19.6, 34.6,
60.0, 103.9, 124.0, 126.9, %%73, 132.7, 142.6, 144.5,
147.8, 167.2; M5 (ES) mz 7 (2M+K) +, 397 (M+Na) +,

o[ Sl O R e
uL, 91%T5 US20AT) GERAERen @mrmbe{ @AmL) B rtt BELOBUGYO L) was added, then

(2 br onophelLi 4- di hz\{ldro 2, 6-di et hyl pyri di ne- 3,
the m5xtu1@| Vat B@g@d PGl éSﬁ NAf@q tk@ @agloqgfmxtgregg/as cooled to ambient

temperature, azeotroped with toluene and crystallized from EtOAc/hexane (1:9) to afford
1.05 g (61%) of diethyl 4-(2-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate as a white solid: MP 151-152.5 °C; 'H NMR (500 MHz, CDCl3) & 1.19 (t, J =
7.2 Hz, 6H), 2.31 (s, 6H), 3.99-4.11 (m, 4H), 5.24 (s, 1H), 5.71 (brs, 1H), 6.87-6.92 (m, 1H),
6.96-7.01 (m, 1H), 7.06-7.12 (m, 1H), 7.28-7.32 (m, 1H); °C NMR (125 MHz, CDCl;) §
14.0, 19.4, 34.2, 59.7, 103.0, 114.8, 115.0, 123.6, 127.6, 127.7, 131.1, 134.9, 135.0, 144.2,
158.8, 160.8, 167.5; MS (ES) m/z 717 (2M+Na)', 370 (M+Na)', 348 (M+H), 303, 274, 252;
m/z 348.136 (caled for C1oH,;sFNO, (M+H) ™ 348.161).

Example 13 - Di-tert-butyl 4-(2-fluorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3,5-

dicarboxylate

Yyt

F

2-28
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[00315] tent-Butyl acetoacetate (1.65 nL, 99% 10.0

mmol ) and 2- bronobenzal dehyde (604 L, 97% 5.00 mmmol)
W@e008/00@ken up in EtOH (1 nL) at rt. NHACH (50BCTLYSMAE072959

added, the m xture was stirred at rt |Ih, then the

m xture was heated to 95 C. After 2h, the reaction

[0031maXt W2 BIRS £eRhedatt Q1 FFMENDIY T ﬁﬁﬂﬁl}? andI DL reMPEaldehyde
filtered and cryst allized from Et OAc/ hexane

(547 g 9%t 6.08f fowol) 654 taer 2899 EIOHA( L mdntatbut WHOH 2500 L) was

h
addody . GORGRT 012 SRR i AR FBHHES V98- Reilod 03 G eAflr 2. the
reactléh M}ktﬁ@ Wi do@led%’ aﬂn@?ent ﬂe@ﬂae@ltur% %Mﬁe@%tﬂﬂuem@@% Bystallized

7 (s, 18H), s,
from @ﬁ?éc/he)g_qq)e (1) gg aéfog@ 3§1ﬁ1mg_ }é|}6%)7 oigh Yer&but;?-rﬁ @fﬁ)uorophenyl) 1,4-

o2 Gt s o 40 RSV

500 26, ©DAIAN $.38138318H), 132.(2.6HA5.19, 5316 (b&7 181, MB7-6.92
( ES) MZ32)951{§|\/H-2H2Na)+( 464" (M y 1131)5 408, (%34 81)9 (e,

1H), (PG 746 4m 38D), (.0&d7cd (orl H2ZR6; 78 INDY I(H\)BF NMRs 412684}z, CDCL)

5194582008 970 oM A LT Th. 1255127 61 B36: ViR 238 Tl 40, 167.0;

MS %sg m@] %@9 M’h@é)e Ho4 NMQah, 1349, O, N m%a@4 190 (caled for
316] ten Buté'o acetoacetate (1.65 nL, 99% 10.
e

CstsnﬁMO)(MﬁH)MﬁM?- nzal dehyde (759 ng, 99+% 5. oo
nmmol) were taken up in EEtOH (1 nL) at rt. NHAOH (500
L) was added, , the mxture was stirred at rt |h, 80
Examflel 14, - Dieehy1 1 Aedifiydeb 21 din@shyeates b phddo)pyridihé-815-diBarboxylate
the reaction mxture was cool ed to anbi ent
tenperature, dried over 2804, filtered and
crystallized fromEt QAc/ h (1:9) to afford 200 ny
(9% of di-tent-butyl
2008/ 006070 PCT/ uszocﬁ%@ﬁzg
di met hyl - 4- (2-ni t rophenyl)
as a pale yellow solid: -161 C, 1H NMR (500
MHz, CDCl13) 8 1.36 (s, 18HY2.22 (s, 6H), 5.63 (brs,
1H), 5.77 (s, 1H), 7.22- 7228(m 1H), 7.42-7.46 (m

[0031%£|)2 @tﬁxh?éetomégl %g% @5%2?[%0 hand%%fro%%awyde (759 mg,
99+%1%0 égwgre el 17 1§&}f sl 13 AR ort. 11411{ O dsb- ) was added, the
P S T Sy NN TS
mlxtuﬁelx'&as aﬂ?ed &57 1h319°C Hﬁltheﬁ?ﬂe m238re WQSZHeatenﬂ o W31 ZA@ter 2h, the

Scal cd for C23 1 +; 431.218)
reaction mixture was co to a blent femperature, ‘azeotroped with toluene and

Qre- 3, 5- di car boxyl at e

concentrated under reduced pressure. The residue was purified on a column of silica gel (0-
10% MeOH/CH,Cl,) and crystallized from EtOAc/hexane (1:9) to afford 316 mg (17%) of
diethyl 1,4-dihydro-2,6-dimethyl-4-(2-nitrophenyl)pyridine-3,5-dicarboxylate as a pale
yellow solid: MP 120-121 °C; '"H NMR (500 MHz, CDCl3) & 1.16 (t, J = 7.0 Hz, 6H), 2.32
(s, 6H), 3.96-4.04 (m, 2H), 4.09-4.16 (m, 2H), 5.75 (brs, 1H), 5.85 (s, 1H), 7.23-7.28 (m,
1H), 7.44-7.48 (m, 1H), 7.52-7.55 (m, 1H), 7.72-7.75 (m, 1H); *C NMR (125 MHz, CDCls)
0 14.1, 19.6, 34.6, 60.0, 103.9, 124.0, 126.9, 131.3, 132.7, 142.6, 144.5, 147.8, 167.2; MS
(ES) m/z 787 2M+K)'", 397 (M+Na)', 375 (M+H)", 357, 329, 285, 263; m/z 397.099 (calcd
for C10H»N,>NaOg (M+Na)': 397.138).
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Exanpl e 16 -
4- (2-chl oropheLi yl) -1, 4-di hydro- 2, 6-di net hyl pyri di ne-3
wWQ 2eodioo@rbooxylate H N 0 0 C1 2-42 [00317] PCT/YyBE2007/072959
acetoacetate (1.40 nmL, 98% 10.0 mmol) and
2-chl orobenzal dehyde (562 L, 99% 5.00 nmol) were
ExampRkien D'lpteft[buﬁquh(-ﬂroﬁ%bh@ivl)q 4-diESHD (@&&eﬁﬁvlﬁ‘@ﬁime 3.5-
added, the mxture was stirred at rt Ih, 80 [ h,
dicarbomlate he mi xture was heated to 95 C. After 2h t he
reaction mxture was cool edyto anbi ent tenperature
dried over Na2SO™4, filteredNand concentrated. The
residue was purifiedon alcoljum of silica gel (0-10%
MeOH CH2C12) and c7\+s@ e p@{:a/Et OAc/ hexane
(1:20) to afford 392 diall yl
4- (2-chl orophenyl) - Br
1, 4-di hydro- 2, 6-di net hyl p 1] ne- 3, 5-di car boxyl ate as
a white solid: MP 98-99 C~lH NVR (500 MHz, CDC13) 8
2.30 (s, 6H), 450458(%?H) 5.07-5.10 (m 2H),
5.10-5.13 (m 2H) 5.44 (s H, 5.76 (brs, |1
[00315] 81't5”1‘%t}(1 rﬁceﬁbﬂctaté’ (055 7rnD69Q‘m 10 OH)nmoY) et Zbi&nélmnzzﬂdehyde

F?l - 7.23 (m HL 9 (m 1H);
(604 2%7%H§ 00@@@9@) Wsreltg @ umn eEt0§14(15mL1013 8, NH@H §500 HL) was

added% ﬁge Iﬁi,xtlii‘é ?VS% stlﬂ}ég (akg) l:lhn}‘}%e% 4‘%% %%%ﬁ%ﬁ_ei\%vgé ,hg%%cgtd'o?%i 'S + ,After 2h, the

reactl&ﬁ meﬁﬂé ;wild 203188. td0dmbeal eempantufsl AiICONG4 Nalihd) Hiltered and
125 WD 2008/ 006070 PCT/ US2007/ 072959
crystallé;@ﬁﬁpfr@ml FtOAphgeangy (1:9) tepabiond ves4 weod@Stopnk deyer-butyl 4-(2-

on iy 3OS Bl o S sCEiepREL b o oS Ty, o 12

164 °6, CRDNMRI()SOO\MHzt@EGB) @p1.3 7N (FLIGH), (A 19, 6al), 6133 (NI-M[Q-H 50 (brs,
L) was added, the mixture was stirred at

1H), %5 @99r(m thBn’ 4 frel- I (8. UE D, idd- Tt dl o 74957 46 ETN tk “C NMR

{ t
(125 P SRR ORI AR ISRAOVER, 1 80P, 1522, 1415
145.3C1B8:aMS @es) #1098 1 EQOATEeN@Nne4q4l 19)-HY Q 4K a4l @%- Mz 464.129
(39 of di meth 2- chl orophenyl ) -
(CalCdlfOHCdafhﬁMQﬂV{ﬁ@ Gfet®oxynet hyl ) pyri di ne- 3, 5- di car bo

xylate as a white

Example 15 - Di-tert-butyl 1,4-dihydro-2.,6-dimethyl-4-(2-nitrophenyl)pyridine-3.5-

dicarboxylate

H
N
o | o\{/
o) o)

NO,

2-33
[00316] rert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 2-nitrobenzaldehyde (759
mg, 99+%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 uL) was added, ,
the mixture was stirred at rt 1h, 80 °C 1h, then the mixture was heated to 95 °C. After 2h, the
reaction mixture was cooled to ambient temperature, dried over Na,SQs, filtered and

crystallized from EtOAc/hexane (1:9) to afford 200 mg (9%) of di-tert-butyl 1,4-dihydro-2,6-
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solid: MP 137-138 C;, 1H NMR (500 MHz, CDC13) 8 3.48
(s, 6H), 3.61 (s, 6H), 4.64 (d, J= 16.0 Hz, 2H), 4.73
W@ 200800667 6. 2 Hz, 2H), 5.10-5.13 (m 2H) 5. 45 $GT/US20b{)/)72959
7.03-7.07 (m 1 H, 7.12-7.17 (m 1H), 7.23-7.26 (m
1H), 7.37-7.40 (m 1H), 8.36 (brs, 1H); 13C NWR (125
dimet bBherB1)BOriSine3%- alcal@gx atc6f. 4 palktOfellow ddid: OMP 159-161
ngl g n%,)%gr 3, 132. 1%5 3, 1£ 167.4; M5
°C,; HE&)[R@QOMBZ@_IR@]}[&ﬁA 364(581$Irl/)|;|\’aa32+(s GHQ f(qiﬁt-ﬂt)rs-,,lli;)ad 77 (s, 1H),

7202128 77 300038, 46758 LT PERIGNEE 1w 12

MHz Jcﬂcﬂ) BM@f50243§ %8 '109'@ﬁ>hﬁﬂy | 1)0427 @2@“9”?%‘7 Hqyridb Qem 5 142.5,
di car boxyl at e 3-3 [00319] Eth

148. 3at@ Yallet @tSe n(/5ﬂi3 I(MJ@\B{Y, %JQMTHI))J ?lhrﬁi@7 357, 319, 301 257 239,

227 9 A ARt Pt iy P (500 1) e

added, the mxture was stirred at rt | h, then the

mxture vvas heated to 95 C After 2h the reaction
ohle eshi 1 8 Aetlicarboxvlate

vvlth CH2C12 dried over Na2§04 and f||tered
Crystallization from CH2CL exanes (1:9) afforded 495

ng (54% of diethyl 1,4-
di hydr o- 4- (2-i odogheny@ 2 i hrayri di ne- 3, 5-di ca
rboxylate as a white soldd: |MP/73- 126 WD 2008/ 006070
PCT/ US2007/ 072959 174.5 C, |1H NMR (500 MHz, CDC13) 8
1.22 (t, J= 7.1 Hz, 6H), 3 , 6H), 4.12-4.22 (m
4H), 5.18 (s, 1 H), 5.66 1 H, 6.79 (t, J =7.6
Hz, 1 H, 7.22 (t, J =7.6 , 1 H, 7.38(d, J =
7.8 Hz, 1H) 7.75 (d, J= 7282Hz, 1H); 13C NW\R (125

0031352 af%Y gtofet%t‘éd? ’4011%%89%%? fﬁé) %%mi% Gncg% c%égflg hizfjdehyde (562

9%8001rﬂ81%zete2t‘a{kélah,ﬁﬁ§ﬁ(tﬂm +. MEOK L) #d9added, th
HL 2835 254H1 210 nm z 4%(13n 056 ((cal cl)lgﬁfor C%szgﬁd)h%) acded. the

mixtufayw| stirredztggt 03,7 0 “Elanthice thomixtpienwahhgated to 95 °C. After 2h, the
{OVVRY X
ronopnhen

reactié’@ (na XIS was 'glogllﬁ@ 'tél’:@%e%ﬁ[\r/ﬁﬁ%?mredl Ik edhXVerpWaL%E eﬁl%ered and
concentrated. The residue was purified on a column of silica gel (0-10% MeOH/CH,Cl,) and
crystallized from EtOAc/hexane (1:20) to afford 392 mg (20%) of diallyl 4-(2-chlorophenyl)-
1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 98-99 °C; 'H NMR
(500 MHz, CDCls) 6 2.30 (s, 6H), 4.50-4.58 (m, 4H), 5.07-5.10 (m, 2H), 5.10-5.13 (m, 2H)
5.44 (s, 1H), 5.76 (brs, 1H), 5.81-5.90 (m, 2H), 7.01-7.06 (m, 1H), 7.09-7.14 (m, 1H), 7.20-
7.23 (m, 1H), 7.36-7.39 (m, 1H); *C NMR (125 MHz, CDCls) & 19.6, 37.6, 64.5, 103.6,
117.3, 126.7, 127.3, 129.4, 131.6, 132.6, 132.9, 144.2, 145.4, 167.2; MS (ES) m/z 410
(M+Na)', 388 (M+H)", 330, 276; m/z 388.104 (calcd for C,3H,:CINO4 (M+H) : 388.131).
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2-47 [00320] Methyl acetoacetate (545 L, 99+% 5.00
mmol ), 2-bronobenzal dehyde (604 L, 97% 5.00 mmmol)
w@e@setony | - 3- am nocrotonate (593 ng, 97% 5. OBCTI®10)7/072959
were taken up in EtOH (3.25 nL) at rt. AcOH (217 L)
was added and the m xture was heated to 95 C. After
Examgf, 1 -"Dih 8¢t 4-on cibdpHEs 1 Wa3-5RRred . 4-Bis@hidh &Rfmethyl)pyridine-
tenperature, diluted wth EtOAc (20 nlL), dried over
3.5-disgrbexdatef i | t ered and concentrated. Crystallization
from Et CAc/ hexanes (1:9) aﬁforded 384 ng (2096 of
4

di met hyl 4-(2- bronnpﬂ8$ A Eydro

di met hyl pyri di ne-3,5 car|pox | af¥®as a mhlte sol i d:

MP 164-165 C; 1H NVRy8 ScdMel3) 8 2.32 (s, 6H),
3.63 (s, 6H), 5.36 (s, 5. Q% (brs, 1H), 7.02-7.07
(m 1H), 7.15-7.19 (m ©36-7.39 (m 1H),
7.41-7.44 (m 1H); 13C N 5 MHz, CDC13) 8 19.5,
39.3, 50.8, 104.3, 122.6, _127.6, 1277 131.2, 132.6,
143.9, 147.8, 168.0; M5 (E&™niz 783 (2M+2H+Na)+, 402

I L T E R A

chlord®eizlzA0 0 (3$2285999E500phe10B0vere Bikeh hylin EtOH (1 mL) at rt. NH4OH
4- (3-chl orophenyl ) -1, 4-di hydro- 2, 6-di net hyl pyri di ne- 3,
(500 18 )i aseaddes the MAFtUIRHEBGHTER Bt rtcth 802G ih, [tyoahe migubsvas heated to

95 o 3P e ohEngaldn Al oo Soict g ol s, g over N,

ﬁltereﬁadhﬂrbryﬂalﬂlﬁecﬁf@ﬂ Etl)fﬂé#he@he r(l 9) MHafebtd( 50ehgd 13%} Bﬁdlmethyl 4-(2-
was stirred at anbient tenperature for |h

chlorqnhéwl}réét@hydr@ Z%b@mﬂhﬁ@fmqﬁ,hyl)m@mﬁe’aétdﬂf@ﬁboxmaﬁ ufe a white

solid: (§ip 1R o NNIRCOASTRIEH] §3, 48 S PThipd 0. -

16.0 M@mi)addec{d LeyistaHk] zay, ison-a13 ended) 9&3 (srng)Sa%B 007 (m, 1H),
7.12- 7411 @meHde BRRERA §m. 1K), of-Birdrd8- 0. 6LH Fetth(lirpy i e VIR (125

MHz %ﬁ%ﬁs? §VBM6§‘@[@13) og% 12?6(1%74 12%2&351@41%%2’ G453, 145.7,
167. 42MS6(£® m/z @w (2M+Ray44 ﬂ@(MnrNaﬁH)s% GMQH)*( 364 13‘3)2; 284:69/7 396.098
2 10-7.20 (m 3H), J= 1.
(calcdlﬁogcwﬁa Nt (M3 M, 12DC1 3) 8 14 2 '19. 6 39 7
59.8, 103.7, 126.2, 126.3, 128.3, 129.0, 133.6,
144.1, 149.7, 167.3; MB (ES) mz 749 (2M+2H+Na)+, 386
ExampNHI8a) Bicthy6 4. 4(dvh¥drd-4-(2-iodophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate

H
N

EtO,C CO,Et

3-3
[00319] Ethyl acetoacetate (511 pL, 99%, 4.00 mmol) and 2-iodobenzaldehyde (478 mg,
97%, 2.00 mmol) were taken up in EtOH (400 puL) at rt. NH4OH (200 uL) was added, the
mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 2h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl,, dried over Na,SO4 and
filtered. Crystallization from CH,Cly/hexanes (1:9) afforded 495 mg (54%) of diethyl 1,4-
dihydro-4-(2-iodophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 173-
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318, 272, 252; mz 364.104 (calcd for C, 9H23C1NO4
(M+H) +: 364.13 1). Exanple 21 - Di-tent-butyl
wa2qo8/edoror ophenyl ) - 1, 4- di hydr o- 2, 6- di et hyl | pReT/tib21987/672959
,5- dicarbox, H N Ol I OOO Cd 2-52 [00322]
tent-Butyl acetoacetate (1.65 nL, 99% 10.0 mml) and
174.53¢C i (NVIR]BFRMIENY TS| )§§Y%2 les, J29%0 137, %@%mb Ys, 6B €4.12-4.22 (m,
taken up in EtOH (1 m) at rt. NHAOH (500 L) was
4H), ati®i 6 | HY,Hebaribes, utD, 688 (st/iT 7.6dzatlHit 7.2h(t, ¥ Feh6 the 1H), 7.38 (d, J

=75 Rt 318 oar etz Goams v {8iaithe, oy BTG 48R, 435, 50

98.6, Y04 N 1672C1238 4 10rd-) 38801 £ 3 Q@O.SQYW.?;N@%%E%% m/z 933 d(2M+Na)*, 478
Cry 1:9) ed 730

stallization from CH2CiZ/ hexane ('1: affor
(M+Nay', (4369QM-0Hl) d#10,6283; 25282 4D BBOBYENDE0R0Icd for Ci1oHxINOs (M+H)
456.0 ,ST/ US2007/ 072959 but yl
42 3- chl orophenyl ) - 1, 4- di hydr o- 2, 6- di net hyl pyri di ne- 3,
5-di carboxylate as a white solid: MP 189.5-190.5 C
"H NVR (500 MHz, CDC13) 8 1.42 (s, 18H), 2.31 (s, 6H),
Exampled® (Rimethiyp-(2chramoplmy|)-h4dihydraad.o7dimgthyinyridie-3.5-
dicar]7' 2§Ee7' 27 (m 1H); 13C NWR (125 MHz, CDC13) 8 19.5,
3, 40.3, 79.8, 104.9, 126.0, 126.2, 128.3, 128.9,
133.4, 143.1, 149.9, 166.8;HM5 (ES) mz 861 (2MtNa) +,
442 (M+Na)+, 386, 290, 196N 442.158 (calcd for
C23H30NNa®»4 ( M+Na) +: 442 )7d) . Exanpl e 22 - Di et hyl
4- (4- chl or ophenyl ) - 1IM4ogi hyut o-C.Bledi met hyl pyri di ne- 3,
5- dicarbox, H N EtQC t gl 2-53 [00323] Ethyl
acetoacetate (1.28 niL, 999 .0 mmol ) and
4- chl or obenzal dehyde (714 7~ 98.5% 5.00 mMmmol) were
taken up in EtOH (1 nL) atony. NHAOH (500 L), the
m xture was stirred at anbient tenperature for |h,
[00320hen MehyiescctoacSateG544f|L1Ier 9By, 5§08 meabl Rromobenzaldehyde (604

uL, 97%, 5.00 mmol) and methyl-3-aminocrotonate (593 mg, 97%, 5.00 mmol) were taken
up in EtOH (3.25 mL) at rt. AcOH (217 pL) was added and the mixture was heated to 95 °C.
After 3h, the reaction mixture was cooled to ambient temperature, diluted with EtOAc (20
mL), dried over Na;SO,, filtered and concentrated. Crystallization from EtOAc/hexanes
(1:9) afforded 384 mg (20%) of dimethyl 4-(2-bromophenyl)-1,4-dihydro-2,6-
dimethylpyridine-3,5-dicarboxylate as a white solid: MP 164-165 °C; 'H NMR (500 MHz,
CDCl3) 6 2.32 (s, 6H), 3.63 (s, 6H), 5.36 (s, 1H), 5.62 (brs, 1H), 7.02-7.07 (m, 1H), 7.15-7.19
(m, 1H), 7.36-7.39 (m, 1H), 7.41-7.44 (m, 1H); *C NMR (125 MHz, CDCl3) § 19.5, 39.3,
50.8, 104.3, 122.6, 127.6, 127.7, 131.2, 132.6, 143.9, 147.8, 168.0; MS (ES) m/z 783
(2M+2H+Na)", 402 (M+Na)’, 380 (M+H)", 348, 268, 224; m/z 380.032 (calcd for
C17H19BINO, (M+H)": 380.049).
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m xture was cooled to anbient tenperature, diluted
wth CH2C12 (10 nL) and dried over Na2SO4.
w@eopgadore zat i on from CH2C12/ hexane (1:9) aff opciBUSDO2@72959

g (68% of diethyl 4-(4- chlorophenyl)-

1, 4-di hydro- 2, 6-di net hyl pyri di ne- 3, 5-di car boxyl ate as
Exarn@levﬂﬂ)' -Hﬁ(eﬁf‘}l 41(‘3 cMarép'ﬁ%nv%flzl @hvé{ﬁ-i(%@lt%%ﬁ@pzﬁ%lge @[5313)

) S -

M{QMI—D 4.98 (s, 1H), 568(brs 1H), 716720(m

2H), 7.21-7.24 (m 2H); 13CHNI\/R (125 MHz, CDC13) 8

14.2, 19.6, 39.2, 59.8, 403N9, -127.9, 129. 4, 131.7,

143.9, 146.3, 167.3; M ( z 749 (2M+Na) +, 386

(MtNa) +, 364 ( MtH) +, 2o ) B mz 364.112 (cal cd

for C 9H23C1INO4 ( MtH) +: 4.131). 129 WO 2008/ 006070

PCT/ US2007/ 072959 Exanpl - D-tert-butyl

4- (4-chl orophenyl) -1, 4-di Q- 2, 6-di met hyl | pyri di ne-3

5. dicarbox H N Ol I 00 0Ca 2-54 [00324]

tent-Butyl acetoacetate (126% nli, 99% 10.0 mmol) and

100328 o, AeR %%%%‘ﬁ?m@f "9 0, &II%% eBp G hiomhanafdeRyde (572
uL, 99“/} 8%0 HB! r@vé(trel{!ﬂga Wgﬁ 'ﬂgﬁ i? a{ttﬁ | ﬂ' bbﬁQObqﬁ the mixture

m xture V\B heat e act'l
was shimet uit enident dombedtutro fe’mﬂ)]n ethen tlfempé rtat%r %C. dAftert &d the reaction

with CH2 (10.mL) and dried,. over . e crude.
MIXtURG 36§ 0 tq;.%’e ; tﬁ%sfa%%n@'é}i@(@ﬁ?@ ﬁ%éz Zﬂo gsi% iried over
NaZS@I fﬁfe?’edgﬁe@(aﬁgs (9«)41@?@ vRre dildddenEryRUilY2ation afforded 967 mg (53%) of

- (4-chl orophenyl)
dleth}d ﬂ{ﬁﬁhlpmghemlﬁl drdrbydrpt206-dinditindpBidine-diSedicbayylat easas white

solic: g L5 9 sy 47 N R00 313 Coon ST, tigd % Laypm. 236 s

6H), 4505451@ 4H§|'&99 31?{)75%4(6 11415')71013@0'\6%3({ 2#32 =17 He,
.6, 45, 110. 4, "133.

1H); liG(NMR (1ABMHZ 151c18) 8 1zr2 19. 6 m 1 B9)8, 1103.7, B2 (mmmgs 129.0,

133.6 B O KRBH MNP LE9) s 49 gy SHERGN e 35 FENL Rt (M)’
318, ﬁz(%zbhgﬂ@@mojw&&rca fér @],y fM1R07 (Fr+ 4y meichivbkh pyri di ne- 3,

- di car box

Example 21 - Di-tert-butyl 4-(3-chlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

2-52

[00322] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 3-chlorobenzaldehyde
(572 uL, 99%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 uL) was
added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 3h, the

reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried

over Na,SO,4. Crystallization from CH,Cly/hexane (1:9) afforded 730 mg (35%) of di-tert-
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N EtQ2C CO2Et Br 2-55 [00325] Ethyl acetoacetate
(1.28 nL, 99% 10.0 mml) and 3- bronobenzal dehyde (964
WOorenosdemyo 5. 00 nmol ) were taken up in EtOH (1 pdl/U82007/072959
rt. NHAOH (500 L), the m xture was stirred at anbient
tenperature for I h, then heated to 95 C. After 2h, the
butyl I 838ichRFoph@hydh-Ur4edinedroCoedaleth hents-gienmex 5N @s a white
Y %ut ed vl\ith%?:l—ﬂmg@(?lo ) an%pgﬁled over Na}(Zl
solid: CWS&SQIﬂ 19068 PG HINMIR GHRIBZhERER d(12420(s, h&H)o?-dédS 16HD64 90 (s,

1), Lok (ol eh By (%pgﬁnbﬁg?{%\ﬂ 08, ROk (125 MHz, cpety) 5

| di
19.5, %8 \%hfb gyfsé'('ﬁ)l'lgil @Ngié@tl% 12%2% qi Q{Ig% n}?f g '1@33& boxyd, ake 8§‘§/IS (ES)

miz 861 :I(ZR%LN&),, H2=(NL+ WaFiz 386290, 21 %5 nis, 4481—])58 @atad f4>r 6:H3,NNaO,
4.99 (s, | H), 5.68 (brs, 1 H, 7.09 (t, J=
(M+N§f‘5ms Wq) 0 7.21-7.28 (m 2H), 7.40-7.42 (m 1H):
13C NI\/R(125 MHz, CDC13) 8 14.2, 19.6, 39.7, 59.8,
103.7, 121.9, 126 8, 129.2, 129.4, 1312 144 1,

d C. 9 38r|\|O4 (MH—I)+ 408 081) Exanple 25 -
—béésﬂﬁ'énwar t-butyl

4- ( 3- bronophelLi yl) -1, 4-di hydr o- 2, 6- di net hyl pyri di ne- 3,

5- dicarboxylate H N QU H O 00O Br 2-56 [00326]
tent-Butyl acetoacetate (I 657nL, 99% 10.0 mmol) and
3- br onobenzal dehyde / 96%_. 5. 00 mmol ) were
taken up in EtOH (1 az%t %f-ﬁl(ia:bi (500 L) was
added, the m xture was stigred at rt | h, then the

m xture was heated to 95 ter 2h, the reaction

' it tenperature, diluted
wth CH2C12 (10 nL) and dried over Na2SO4. The crude
product was crystallized fpagm CH2C12/ hexane (1:9) to
afford 1.11 g (48% of di-tent but yl

1003237 { BT R PRl 28 i OB g i pes e (714
mg, 98399 SMTymn%g’l)e tgkeli Lszln(EtOHl@lH)flL) at rt. NH,OH (500 uL), the mixture
was stirred at ambient temperature for lh, then heated to 95 °C. After 3h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried over
Na,S0s. Crystallization from CH,Cly/hexane (1:9) afforded 1.24 g (68%) of diethyl 4-(4-
chlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 151-
152 °C; '"H NMR (500 MHz, CDCl3) § 1.23 (t, J = 7.1 Hz, 6H), 2.34 (s, 6H), 4.05-4.16 (m,
4H), 4.98 (s, 1H), 5.68 (brs, 1H), 7.16-7.20 (m, 2H), 7.21-7.24 (m, 2H); *C NMR (125 MHz,
CDCls) 6 14.2, 19.6, 39.2, 59.8, 103.9, 127.9, 129.4, 131.7, 143.9, 146.3, 167.3; MS (ES) m/z
749 (2M+Na)’, 386 (M+Na)', 364 (M+H)", 319, 290, 252; m/z 364.112 (caled for
C1oH2:CINO4 (M+H)': 364.131).
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2.31 (s, 6H), 4.89 (s, 1 H), 5.49 (brs, 1 H, 7.09 (t,

J = 7.8 Hz, 4H), 7.20-7.28 (m 2H), 7.41- 7.43 (m
wWAapop/0ded® NVR (125 MHz, CDCl1l3) 8 19.5, 28.3, 4BCBUS2007/072959

79.9, 104.9, 121.7, 126.7, 128.9, 129.3, 131.2,

143.1, 150.2, 166.8; M5 (ES) mz 951 (2MtNa) +, 486

Examp M) Bi-te A3ty 3:?\%11&_8 henil)Z1 4-%@1 Y2 beahethyi®fidine-3,5-

dicartpgylatds2007/ 072959  Exanpl e 26 - Diet hyl
4- (4- bronopheLiyl) -1, 4-di hydro- 2, 6-di net hyl pyri di ne- 3,
5- dicarboxylate H N 2K oa'Et Br 3-1 [00327]

Et hyl acetoacetate (1.28 0.0 mmol) and

4- bronobenzaldehydé\ifé- <00 nmol ) were
taken up in EtOH (2 A (500 L), the

m xture was stirred at ao t tenperature for |h,
then heated to 95 C. Afterl2h, the reaction mxture
was cool ed to anbient tenperature, diluted with CH2C12
(10 mL) and dried over Na2804. Crystallization from
CHQClZ/hexane (1:9) afforded#4l.35 g (66% of diethyl

ronophenyl ) -

l0032§l 4- faff@mloa@t%caﬁwe@h% BYri @hrel 80 gngrebapsh 4yrhiprebeggaldehyde

(714 @gv\@%g%( t%cdd ﬁilmoif vizg:%ﬁtak%}_ﬁp E&h&ﬁ%mpﬂ%@iﬁéﬁ uL) was

added( the mﬁdtl)re wasSircs at itHh, tenbhic phiksire dd hea%edl.ﬁ)- 9’5 10O @l‘ﬂer 3h, the
32-7.3 m 2H); 13C NWVR (125 Mz, 2)
reacth_thngxtugpgw§ coggedg[o %@31@1’[ tqmypergturey :Eiglu‘g:d vg_lﬁgCéIzClI 48 glL) and dried

over I‘%af\%ﬁ% Eﬂe‘l&u& Izt%%t%vas s@a’%@edrﬁr(ﬁn C@% Z 4Orll\:la%l+9f ? %ﬁord 956 mg

334, 252; cal cd
(46%¥ or ofC19H>-38r-hay! ( M+¥|-lX4-—ch14bﬁiph©85]l) 1, 4Edibpghioe2, @-dimethylpyridine-3,5-
n

dicartpy BtRBTIE Py MP AL 925 GCs B M09 M UE: GPEMS 141 G
18H), 2. 36 S FHO% VAL e 1, s @ik, 1THP A7 2B m, 318, *C NMR (125 MHz,

CDCl;) §24.9, 33.6,45.1,85.1, 110.4, 133.1, 134.7, 136.8, 148.2, 151.8, 172.1; MS (ES) m/z
861 (2M+Na)’, 442 (M+Na)', 386, 290, 224; m/z 442.141 (calcd for C23H30NNaO, (M+Na)':
442.176).

Example 24 - Diethyl 4-(3-bromophenyl)-1.4-dihydro-2.6-dimethylpyridine-3,5-

dicarboxylate

ZT

EtO,C CO,Et

Br
2-55

[00325] Ethyl acetoacetate (1.28 mL, 99%, 10.0 mmol) and 3-bromobenzaldehyde (964
mg, 96%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 pL), the mixture
was stirred at ambient temperature for lh, then heated to 95 °C. After 2h, the reaction

mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried over

Na;SO,4. Crystallization from CH,Cly/hexane (1:9) afforded 1.46 g (71%) of diethyl 4-(3-
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[00328] tent-Butyl acetoacetate (1.65 nL, 99% 10.0
mmol ) and 3- bronobenzal dehyde (934 ng, 99% 5.00
WOon@Bpoaer e taken up in EtOH (2 nL) at rt. NHABH/USDO7/072959
L) was added, the m xture was stirred at rt | h, then
the m xture was heated to 95 C. After 2h, the
brom(gﬁ\@ﬁﬂb-@m-djlihﬁdr’éfz%-‘d@ﬁetﬁﬂﬁ&ﬁ&iné-g,ﬁ@f@#@ﬂiylﬁt@%%@ﬁﬂé%@lid: MP 125-
ilJuted with CH2C12 (10 nmL) and dried " 132 WO
126 *QUIBNIIBAFQ) PETZ, GEX0BYH 0722969/ =3V HZNAHEGA3S (h6HYr 418e-4.16 (m,

w0, IR SEYLAL L el Lo BREAPNEA8 (1o, 1 %0702 o,

1H); %M?wb\f(g@@m@ﬂ)d[)c@) §14bhysle 03027 690 1B Byl Dys 119611395 129 4,
- dicarboxylate as a white solid: M 206-207 'C, "H NWR
131.2( 5001 M0,0, GOCE3)MS (ESH 22/ 839 (B Na) 2430 (W Naghy084AMH)', 364,

, 49 (brs, 15- 7,18 H, 7.32-7.36
315’22521 m%%%}&%&&ﬂ&%@sﬁﬁ@ @6&%38 4@%%.%5, 28.3, 39.8,
79.8, 105.0, 119.6, 129.8, 130.7, 142.9, 147.0, 166.8;
M5 (ES) mlz 486 (M:Na)+, 464 (M+H)+, 352, 334, 196:
Examplez 54d2i-123 A-Gebromoph @y RHR 4 ki Iy Mrdimeth yAgywri ding3
dicarbE>>(<afa'1P| e 28 - D -tent-butyl
CLEADPXES hydr o- 4- (2- i odophenyl ) - 2, 6- di met hyl pyri di ne- 3, 5-
dicarbox, H N Ol I OO ™ 3-4 [00329] tent-Butyl
acet oacetate (659 L, 99%~4Nep~mmmol) and

2-i odobenzal dehyde 7§ 9%, 2. 00 nmmol) were
taken up in EtCH (4

added, the m xture sGtinrewat'!rt I'h, then the
m xture was heated to 95 \fter 2h, the reaction
m xture was cool ed to anbi tenperature, diluted
with CH2C12 (10 nL) and dried wrer Na2SO4. The crude
product purified on a colugpgof silica gel (0-10%
MeOH CH2Cl12 as eluent) and crystallized from
[00326H2 Ga2/Bhexanetdatetde ¢1065ahfloradl4610my rirhed) @fd 3-bromobenzaldehyde
di -tent-butyl 1, 4- )
(964 gighefrop SA0 Pmobwetseidlen up s FBOFt hipyatitei AEHB (G L) was

r i ol d: . - .
e, B8 55 0 5 SO 05t G foa AN G50
reactidiHinixtored@ad doted tolddbie .te8p&ratdde, (dituted Hyith THIOL {1@4l()rand dried
over 1\(%%@4@3&%@%;@}1@@ \11;) c’g‘y;@ 1%3(] 'frgél_ (ﬁ‘éﬂ%lé)_l_l%%ané%%fgll‘yolqafford 111g
48%104. & 1{schs bl - 7, 4 13 191,41 4ikyPo-2, &4#mcthylpyridine-3,5-
OR8] B P By i
dicarbohdl)ctas 4w Bite @8id; MP495-296°C; i XMR 250014 Hzc @DEW; ) for.42 (s, 18H),
C23H31l NO4 gwmg) +: 512.129),
2.31 (s, 6H), 4.89 (s, 1H), 5.49 (brs, 1H), 709 (t, J = 7.8 Hz, 4H), 7.20-7.28 (m, 2H), 7.41-
7.43 (m, 1H); “C NMR (125 MHz, CDCls) § 19.5, 28.3, 40.3, 79.9, 104.9, 121.7, 126.7,
128.9, 129.3, 131.2, 143.1, 150.2, 166.8; MS (ES) m/z 951 (2M+Na)', 486 (M+Na)', 430,

334, 196; m/z 486.118 (calcd for C,3H3BrNNaO,; (M+Na) : 486.126).
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133 WO 2008/ 006070 PCT/ US2007/072959 Exanple 29 -
Di et hyl
waebsdodoydr o- 2, 6- di met hyl - 4- phenpyri di ne- 3, 5- APCHDR29R7/072959
H N EtQR2C COREt 3-5 [00330] Ethyl acetoacetate
(1.28 nm, 99% 10.0 nmol) and benzal dehyde (508 L,
ExamBR. %% DicfhyD9-(15dhoMRh 81) L2k 8y e - 2. B-dizh iy o drifiap-328- rt .
NHAOH (500 L), the mxture was stirred at anbi ent
Laﬂlgélz&mature for I h, then heated to 95 C. After 2h, the
reaction m xture was cool edy to anbient tenperature
diluted with CH2C12 (10 N dried over Na2SO4.
Crystallization from CH2QIL2/|hexane (1:9) afforded
1.02 g (629% of dlett‘g{b ; EpZ6d|msthyI
phenyl pyr|d| ne- 3, 5- di car boxyl ate ‘as a white SO|Id MP
158-159 C; 'H NMR (500 13) 8 1.24 (t, J =17.1
Hz, 6H), 2.33 (s, 6H), 4. 116 (m 4H), 5.01 (s,
1H), 5.86 (brs, 1H), 7.11-Y.16 (m 1H), 7.20-7.24 (m
2H), 7.27-7.32 (m 2H); 13CBNMR (125 MHz, CDC13) 8
142 19.5, 39.6, 59.7, 1048-D, 126.0, 1278 1279
147.7, 167.6; M5 {)ES) mz 681 (2MtNa) +
[00327Mr@t§1341 acgtgCetueH) 28 Mg 99%5d0. W@Ben%éo%labwakdshyde (934

mg, g‘%, t enl\% ﬁ 'e_‘Pe takensépoinllg{aH (?ﬁﬁmpa{teﬁ SRIHA;OH (500 pL), the mixture

was sﬁn‘édcﬂtfhyn‘lﬁ&rtael@ eliatiipé Hod 114- mhﬁﬂl};éhﬂ@&rtbcbilm 3 zﬁftéirl ziardaeXeaction
H NO||OOO 36[0033 tent-B

mlxtug‘cgzta@&@@lpgtt@ a@plgg teiperoog, dijyt WﬁﬁlgHéHd (10 mL) and dried over

NS RGN 3R P9, 0 T8 B -

brom@lﬂldﬁ?}d) lt4h¢hyfdlmt246-dlnmhylpyﬂmhned Sadilcﬁrﬂaokﬁatetahemﬁlﬂee;ohd MP 164-
re was heated t reac

165 ‘En >H M@R\)(é%o Y& &P%) rlrb%“e(ﬁt-f r&nbéEZaéﬂP e2 3H(s éHéad“ 05-4.16 (m,
4H), Mé Qtlﬁ# @r ysﬁg’lz [ zed@r(#ng% &%%5%3@%5)( ?@3@\/@&?25 MHz,

CDCl@fS DMZJ 1494@38‘[13 5033903. @fIIQIS-HE@B Bey1143.9, 146.8, 167.3; MS (ES) m/z
ydr o- 6d|methyl 5)8376vlp r|d|ne35d|carbo

839 @Mﬂ\éa)as“&o WAt N s dOF déMKB 4¢: 25051 MgRAPBH61 (caled for
Cl R0 RER) - Bodod. (S, 18H), 2.29 (s, 6H), 4.93 134

Example 27 - Di-tert-butyl 4-(4-bromophenyl)-1.4-dihydro-2.6-dimethylpyridine-3,5-

dicarboxylate

3-2
[00328] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 3-bromobenzaldehyde
(934 mg, 99%, 5.00 mmol) were taken up in EtOH (2 mL) at rt. NH4OH (500 pL) was
added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 2h, the

reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried
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WO 2008/ 006070 PCT/ US2007/ 072959 (s, 1H), 5.59 (brs,
1H), 7.10-7.15 (m 1H), 7.19-7.24 (m 2H), 7.26-7.30
W@ 2908864070 13C NMR (125 MHz, CDC13) 8 19.4, 28PQI/US®NR(072959

79.6, 105.3, 125.8, 127.7, 127.9, 128.0, 142.8, 147.09,
167.1; M5 (ES) mz 793 (2MtNa)+, 408 (MtNa)+, 386

over Nd¥&t), ﬂhe%@de %5@1;1&]9% crﬂaﬁhi’eaeﬁr&ﬁ @Hﬁ%e&@né Qr9) to afford 863 mg
C23H32NA (M+H) +: 386. 233) le 31 -

(37%n- ( 2f3- d|d(t-ltﬁré‘;im@btprheny‘fl Y4- brmn@hﬁygs)é 42d1ey@rpn?e61dyn¢tbylpyrd¢hne -3,5-

cicatBRi oY B dip ooV SERMR g by S0 ST 1san,

| 13
2 e T e (2 L) At i 2R Oer (200 Ty Ene MR

(125 Mibet @Mlvﬂa&l%@ 2%.ed3%¢, %ll@ﬁt() tlé%el& &rlé0f7or14129 147.0, 166.8;

3 uborth P8Pbr ot (MBbraate 34 | Gbed i M-S pgsled for
C23H3(1§1@\I(Dj-01\/laﬂﬁ ded egb) over I\IaZSO4 Purification on a

colum of silica gel (0-10% MeOH CH2C12 as el uent) and
cr yst al I i zation from CH2C12/ hexane (1: 9) af f orded 409

1car];@xﬂgete SO| i d I\/P 125 126 C lH NI\/R (500 I\/HZ CDC13)
8 1.20 (t, J=7.1 Hz, 6H), 231(3 6H) , 409(q J=

7.21 Hz, 4H), 5.48 (s, 1. HR 5,73 (brs, 1 H, 7.08 (t,
J=7.8H, 1H, 7.26(d|, = 1.5 7.9 H, 1H,
7.32 (dd, J = 1.5, Hz N
CDC13) 8 14.3, 19.6, [38.B, %9.4 03.6, 126.9, 128.2,
129.9, 131.0, 132.7, 1440, (1480, '167.4; M5 (ES) mz
819 (2M+Na)+, 420 (MrNa) +-R98 (M+H) +, 352, 324, 252;
m z 398.061 (calcd for Cl :

135 WD 2008/ 006070 PCT/ US20¢/7/ 072959 Exanpl e 32 -
Di-test butyl (2, 3-di chl oro@#nyl ) - 1, 4-di hydro- 2, 6-di ne

t hyl byri di ne-3,5- dicarbox H N
[00329] ter);-Butyl acetoacetate (659 uL, 99%, 4.00 mmol) and 2-iodobenzaldehyde (478

mg, 99%, 2.00 mmol) were taken up in EtOH (400 uL) at rt. NH4OH (200 pL) was added,
the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 2h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried over
Na,SOs4. The crude product purified on a column of silica gel (0-10% MeOH/CH,Cl, as
cluent) and crystallized from CH,Cl,/hexane (1:9) to afford 46 mg (4%) of di-tert-butyl 1,4-
dihydro-4-(2-iodophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 184-
185 °C; 'H NMR (500 MHz, CDCls) § 1.37 (s, 18H), 2.18 (s, 6H), 5.25 (s, 1H), 5.42 (brs,
1H), 6.79-6.84 (m, 1H), 7.19-7.24 (m, 1H), 7.33-7.36 (m, 1H), 7.79-7.82 (m, 1H); *C NMR
(125 MHz, CDCls) 6 19.3, 28.3, 45.4, 80.0, 97.1, 104.2, 127.1, 127.7, 133.4, 140.5, 141.5,
147.7, 167.2; MS (ES) m/z 1045 (2M+Na)', 534 (M+Na)', 512 (M+H)", 478, 382, 294, 255;
m/z 512.115 (caled for Co3H31INO4 (M+H) 2 512.129).
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Ol l OO0 d d«d 3-8 [00333] tent-Butyl
acet oacetate (1.65 nL, 99% 10.0 mmol) and
wQ@2@s80door obenzal dehyde (884 ng, 99% 5.00 mMmBCY/USOB072959

taken up in EtOH (2 nL) at rt. NHAOH (500 L) was

added, the m xture was stirred at rt Ih, then the
ExamBleXtourSicwa s 1 Aegh R0 20-88ndthy1 A piehy B ridink 3. 5-HRafMok PRte

m xture was cooled to anbient tenperature, diluted

with CH2C12 (10 nL) and dri fd over Na2SO4. The crude

product was crystalli zed CH2C12/ hexane (1:9) to

afford 221 ng (10% j qt - butyl

4 (2, 3-di chl or ophenyIE)thC4 ﬁﬂZE 2, 6-di met hyl pyridin

-3,5- dicarboxylate as a ws¥te solid: MP 144-145 C

'H NVR (500 MHz, CDC13) 8 (s, 18H), 2.23 (s,

6H), 5.41 (s, 1H), 5.57 (br¥, 1H), 7.08 (t, J =7.8

Hz, 2H) 7 26 7.33 (m 2H); 35LSC NVR (125 MHz, CDC13)

4 40.7, 80.1 126. 128, 2

[00339131 F4hy11aggtogcetatg_ﬁlz?%mL128W<Q 10 Qgr;mgl) a%‘be@g}deﬁy@e (459& pL 99.5%,

5.00 r@g%&%uﬁ ﬁ'ﬁﬁdﬁ ?hgljj) f&é)S &Fé&h n‘ﬁb@ pgg {he ﬂllXEuﬁ?/WaS stirred at

ambicht fotaptrinefbo1RrhaNYdatcdlioD5NNYARE- Th, GricA@idhylxaye ivels cooled
ne-3,5- dicarbox H N EtQ2C COREt CI C 3-9 [00334]

to amE@hwma@f@t%adhlﬂlﬁdem(th CPECH(]0 gokand driod Ao Ye:8A. Crystallization

from EfiClyERLAl 3?6?@1‘@&%@/{@2 A%@fb@i‘r%g_d?%f{&l&4?@g%ﬂl§-')z?,6-g%ethyl-4-

phenyli@wtdtﬂ[e% ﬁaﬁcastboxyma aata whiled e(b‘ltd t MIR)&B&IIGQ eCt oH NMR (500 MHz,
then heated to 95 C. After reacti on m xtu

CDClye® 1 24dt-eli=tol BighPEht2- %-’efﬁpéﬂa\{ ‘bp%“ 1§ (49, \ﬁAOtlr(SdJié)@ﬁz% (brs,

[ 13 f
R e e ) o R iy o Lt e USSR
& 14.4.36.3M3924)38/70060.00 1560/ UBLOO0IN70/ 2989, 147.7, 167.6; MS (ES) m/Z 681
4d|chlorq}c)£}e¥JSHL4d|h dr02 dlrrethlp ridine-

(2M+1(;1a5 A TAIHIRY B 9, £86:9812i330.152 (caled for CoHNO, (M+H)':
330.170).

Example 30 - Di-tert-butyl 1.4-dihydro-2.6-dimethyl-4-phenvlpyridine-3.5-dicarboxylate

3-6

[00331] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 3-bromobenzaldehyde
(508 uL, 99.5%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 uL) was
added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 2h, the
reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried
over Na;S0O4. The crude product was crystallized from CH,Cly/hexane (1:9) to afford 448 mg
(23%) of di-tert-butyl 1,4-dihydro-2,6-dimethyl-4-phenylpyridine-3,5-dicarboxylate as a
white solid: MP 187-188 °C; 'H NMR (500 MHz, CDCls) § 1.41 (s, 18H), 2.29 (s, 6H), 4.93
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MP 148-149 C, 1H NMR (500 MHz, CDC13) 8 1.21 (t, J=
7.1 Hz, 6H), 2.30 (s, 6H), 4.04- 4.14 (m 4H), 5.36
w@ 2008/0ddlyg 5.89 (brs, | H), 7.11 (dd, J = 2.1, P@r/usida7/072959

| H, 7.26 (d, J = 2.1 Hz, 1H), 7.31 (t, J = 7.0 Hz,
1H); 13C NMR (125 MHz, CDC13) 8 14.3, 19.5, 37.3,

(s, 1H?,95.89 (BQ311), 7. 1]02719(m12ﬁ287 193241 m, D38, 226138 élm 2H) BC NMR
442, 144.3, 167.4; ES) mz 819 (2MNa) +,

(125 MMzN&P@b)B@w ¢VEEL+40.3579.6,304,3, 2838, iﬂ7z73192893128 @céﬂ:&, 147.9,

1B ERF ST hnotty S QN il 01580 Rl Rpgmgione 1

(calcdnf%r 8, ph,NOsavibaXYhes e33). N Et2C CO2Et Cl 3-11
[ 00335] Ethyl acetoacetate (640 L, 99% 5.00 mml) and

2, 5-di chl orobenzal dehyde (446 ng, 98% 2.50 nmol)
ExamBR"8 L3R 4R G FIphaR b @iy did-o M AR ikl 5-
trie 1M At urce was Stiirred at
dicarboRylatdhen heated to 95 C. After 3h, the reaction
m xture was cooled to anbient tenperature, diluted
with CH2C12 (10 nL) and drifd gver Na2SOu.
Crystallization from CH2CIR/ hexane (1:9) afforded 546

ng (55% of diethyl §2$ r@ g[ ophenyl) -
yri di 5-di carboxyl ate as

1, 4-di hydro- 2, 6- di net
a white solid: MP 166. 5- & 1H NVR (500 MHz,
H, 2.34 (s, 6H), 4.10

CDC13) 8 1.22 (t, J= 7.1

(q J =7.1 Hz, 4H), 5.3 SCI1 H), 5.65 (brs, 1 H)),

7.04 (dd, J = 2.6, 8.5 Hz, 3alyH), 7.18 (d, J = 8.5 Hz,

1H), 7.33 (d, J = 2.5 Hz, 1H); 13C NWVR (125 MHz,
[00332DCIhyl8ackioagstatd(1728 38.,199%9.18,0 mheg) and P2¥-dighlot@gendaldehyde

53¢ o 83l Sl 3% o 0 13 AL Fie ) Algu, e

rnlxtufg Fras 28ried 4t (SRiGH ERpermPE4SCHE NG (H\éﬁﬂé')i"’[o 953% O&ﬁér 2h, the
137 WD 2008/ 006070 PCT/ US2007/ 072959 Exanpl e

reacti@i mixtgte- wat §¢d04® ®-agitérit dseopiretuyd, )dllmt,ed-vdﬂh(]bﬂn&z:(,l@nd»)rmd dried
over Iklg%lOb yrflu lf%a‘uoﬂ gﬁ adclo 1%51? oF sﬁ{ca 'gel (0-10% MeOH/CH,Cl, as cluent) and

crystallization from CH,Cly/hexane (1:9) afforded 409 mg (21%) of diethyl 4-(2,3-

dichlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP
125-126 °C; "H NMR (500 MHz, CDCl3) & 1.20 (t, /= 7.1 Hz, 6H), 2.31 (s, 6H), 4.09 (q, J =
7.21 Hz, 4H), 5.48 (s, 1H), 5.73 (brs, 1H), 7.08 (t,J = 7.8 Hz, 1H), 7.26 (dd, J= 1.5, 7.9 Hz,
1H), 7.32 (dd, J = 1.5, 7.8 Hz, 1H); *C NMR (125 MHz, CDCL) & 14.3, 19.6, 38.8, 59.8,
103.6, 126.9, 128.2, 129.9, 131.0, 132.7, 144.0, 148.0, 167.4; MS (ES) m/z 819 (2M+Na)",
420 (M+Na)', 398 (M+H)', 352, 324, 252; m/z 398.061 (calcd for C1oH,,CI,NO4 (M+H)':
398.092).
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Ol l OO0 4 d 3-12 [00336] tent-Butyl
acetoacetate (825 L, 99% 5.00 nmmol) and
wWQ2@s80door obenzal dehyde (446 ng, 98% 2.50 mmBCH/USBOT072959

taken up in EtOH (500 L) at rt. NHAOH (250 L) was

added, the m xture was stirred at rt Ih, then the
ExamBledRUrsi-pashut@at @ -HRhRPofhentthi161-di&Rdrot NE-dith &8¢l Afline-3.5-

m xture was cool ed to anbi ent tenperature, diluted
dicarbgixylateCH2C12 (10 nL) and dried over Na2SO4. The crude

product was crystallized frgm CH2C12/ hexane (1:9) to

afford 134 ng (129% of €i-N - but yl

4 (2, 5-di chl or ophenyl )@1 Fdi| ydr@g{/ 6- di met hyl pyridin

- 3, 5- dicarboxyl at d: MP 181-183 C,
HNI\/R(SOOI\/HZ CDC13) . : 8H) 2.24 (s,
6H), 5.27 (s, 1 H), 5.5 rs,c0l H), 7.06 (dd, J =
2.4, 8.5 Hz, 1 H), 7.20 = 8.5 Hz, 1H), 7.32 (d,
J= 2.4 Hz, 1H); 13C NWR (1 , CDC13) 8 19.4, 28.3,
40.4, 80.0, 103.1, 127.3, 131.0, 131.5, 131.6, 132.8,
143.1, 145.2, 166.9; M (E§)‘ mz 476 (M-Na) +, 454

[0033%m2% t-'Buj Oacfé%?etat%(@ 6%| L., %03 B@.‘gtﬁﬂrﬁoﬂr angziﬁgﬂgﬂ\é%aldehyde

(884 the( 29%;; dl(lt)hﬂnﬁfotl)})hfeﬂ:yiakeﬁl.uﬂ-ldlﬁtm R NGE aiirfreNHJO}D)(B(D(DILLL) was
ne-3,5- dicarbox, H Et O2C CO2Et CI C
addedy msavqmrawwtlﬁ@étab&déx shea the rrzsturﬂwa@b%teqw %5 rirrofter 2h, the

reactlﬁpﬂllgtug \%s‘:mo?%doga% rﬁ%&%ﬂnﬁfratg%é? ?ifluﬁ%kﬁ%&?—lggl(ﬁ?? g La)éld dried

aken u
over NIaZSOw rﬁlamedespnodnc& dvaa teryddli sidt frdne @ﬁﬂdigt/hﬁxené @ar9)lth afford 221 mg

(10% ot o e s A e His ey B At Faee e by pgdine-3.5-
dlcartfo%ﬁla{@-e)s aaxﬂﬂuﬁdggd f‘iﬁ% %’g@oﬁ%@gﬁgfﬂp@g 0@ 139 (5. 18H)

2.23 (1;,36H)4\13 @0@8/191065150 (B@Tm;smaoyzgw Hz;rzﬁ)t alzlmm (lan2H); °C
xane

NMRd,l%i M}ﬂz 4{:1@@13355 1@,42%80} 69%,3941) §658%98 (4%, %00, 1314, 1330,
142. 6114 gih hX‘i"bol\é’? ?F/Sj L sk PXA-HY 808, S 41 R BR%YE A Ry488ealed for

t e sol
C23H30C12NO4 (M+H) : 454155)

Example 33 - Diethyl 4-(2.4-dichlorophenvyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

H
N
|
EtO,C CO,Et
cl
o]
3-9

[00334] Ethyl acectoacetate (1.28 mL, 99%, 10.0 mmol) and 2,4-dichlorobenzaldehyde
(893 mg, 98%, 5.00 mmol) were taken up in EtOH (2 mL) at rt. NH4OH (500 pL), the
mixture was stirred at ambient temperature for 1h, then heated to 95 °C. After 2h, the
reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried

over Na;SOj4. Crystallization from CH,Cly/hexane (1:9) afforded 1.01 g (51%) of diethyl 4-
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134-135 C; 1H NMR (500 MHz, CDC13) 8 1.09-1.14 (m
6H), 2.23-2.25 (m 6H), 4.02-4.08 (m 4H), 5.73 (s,
W@ RH0g/086092 (brs, 1H), 6.97-7.03 (m 1H), 7.23-FCRESI0AT/072959
2H); 13C NWR (125 MHz, CDC13) 8 14.2, 19.7, 37.8,
59.5, 100.4, 127.2, 137.2, 139.9, 145.0, 167.6; M
2,4- dﬁdﬁﬁ)ro lsllﬂd(k%%d\@ Him3hQ1 I3, 5-3RArbokDhte 'Ik Zy white solid:
( gi ggalc or C?9FQCI§5®NH M H) : 2
MP 1@@@% B7NMR (500 MHz, CDCl3) § 1.21 (t J=171 Hz 6H) 230 (s, 6H), 4.04-

14 (e 8023 ST ARORST il W 11 Y Saptd 9 TBD G862 1 e

1H), i@P&’S&] Eohyd, 1@1»)6“@8&@1}@‘(?25(16&% bD@?()/é 12; 30@9€T®’y35)§9181 103.4,

5-di chl or obenzal dehyde (45
127. Owéi&&t akeh 132.3, nl3Bt]Q-l4€1520(14I4)3 d67 At MS\IIGESJ-WQSIE I(3M+Na)’, 420

o PeftiBa o o752 Rt APV BT BRI, cueny

398.092xture was cooled to anblent tenperature, diluted
with CH2C12 (5 nL) and dried over Na2SH4.
Crystalllzatlpn fronmCHQClZ/hexane (1:9) afforded 275

dicarb@xmtete solid MP 102-104 C, 1H NMR (500 Mt, CDC13)
8 1.25 (t, J =7.1Hz, 6H), 2.36 (s, 6H), 4.05-4.20
(m 4H), 4.96 (s, 1H), 5.66](brs, 1H), 7.13-7.16 (m
3H): 13C NMR (125 Mz, CDGI3)y8 14.5, 19.9, 40.1,

60.2, 103.5, 126.5, . QA 13k 144.7, 151.2, 167.3.
139 WD 2008/ 006070 Pé%%ﬁézou7/6¥§5 59 Exanple 38 -
Di et hyl

4-(2,3-difluorophenyl)-1,4
e-3,5- dicarbox H N EC2

ydro-2,6-d|nethylpyr|din
REt F F 3-22

31

[00335] Ethyl acetoacetate (640 uL, 99%, 5.00 mmol) and 2,5-dichlorobenzaldehyde (446
mg, 98%, 2.50 mmol) were taken up in EtOH (500 puL) at rt. NH4OH (250 uL), the mixture
was stirred at ambient temperature for lh, then heated to 95 °C. After 3h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried over
Na;SQO,. Crystallization from CH,Cl,/hexane (1:9) afforded 546 mg (55%) of diethyl 4-(2,5-
dichlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP
166.5-167.5 °C; '"H NMR (500 MHz, CDCl3) 8 1.22 (t, J= 7.1 Hz, 6H), 2.34 (s, 6H), 4.10 (q,
J=17.1 Hz, 4H), 5.36 (s, 1H), 5.65 (brs, 1H), 7.04 (dd, J = 2.6, 8.5 Hz, 1H), 7.18 (d, /= 8.5
Hz, 1H), 7.33 (d, J = 2.5 Hz, 1H); *C NMR (125 MHz, CDCl;) § 14.3, 19.7, 38.1, 59.8,
103.3, 127.4, 130.4, 131.0, 131.6, 1322, 144.2, 147.1, 167.3; MS (ES) m/z 819 (2M+Na),
420 (M+Na)', 398 (M+H)', 352, 324, 252; m/z 398.077 (calcd for C1o0H2,CI,NO4 (M+H) '
398.092).
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[00339] Ethyl acetoacetate (766 L, 99% 6.00 mml) and
2, 3-di fl uor obenzal dehyde (335 L, 98% 3.00 mmmol) were
W@ 200810060p0 i n Et OH (600 L) at rt. NHAOH (300 L)PCT/H82007/072959
m xture was stirred at anbient tenperature for |h,
then heated to 95 C. After 3h, the reaction mxture
Examw%ss 5cqoi Ra-Bilylani, 2aichioesmh ol UL dindilout, 6 dindéth PiptHidied 2 5-
(10 nL) and dried over Na2SO4. Crystallization from
dicarbopplatep/ hexane (1:9) afforded 758 ng (69% of diethyl
(2,3- difluorophenyl)- H
4- di hydr o- 2, 6- di et hyl pyrNdi nre- 3, 5-di car boxyl ate as
white solid: MP 161-164] G| 1H NVR (500 MHz, CDC13)
1.21 (t, J=17.1 <) =" 6 4.02-4.13
(m 4H), 5.28 (s, 1H), , 6.90-6.96(m
2H), 7.05-7.10 (m 1H); |(125 I\/Hz, CDC13) 8
14.0, 19.4, 34.3, 59.8, 1( 114.5, 114.6, 123.1,
123.2, 125.6, 125.7, 134 44.5, 167.3. Exanple 39
- D|-tent but yl
4- (2, 3-di fl uorophenyl) -1, 43d?hydro 2, 6-di net hyl | pyri di

(0033~ teg Bl 10%%6%’8‘%%{& (gtzs ?klg sds(?p 98@)&‘581) adfé -%1[099%%%1dehyde

(446 rg398f Q@orm@& deedenp BBH (SRBLL) 3t A0 NMTOH (280 GL) was
taken up in Et (600 L) at rt. NH4 300 L) was
addeda thyerdlixturh evasi stitrad @t Walsh éltantheajmamrér wa$ heatechn9% e After 2h, the

react1?H n}lﬁ}lre Wik cogi éilt tg Gantlbéena n%rng?{g fu%ee rl%lﬁ{égtvnllﬂéc%éfgﬁggﬁd) and dried

over N\dZStM Orlddd probot v@d@@q@tdlmd feare ICHNa234ane (1:9) to afford 134 mg
ystal lization from CH2C12/ hexane (1:9) afforded 644
(l2%)ng (ef5 10,61 Z‘é}fl‘-bdli:}dt ek, S,ngtci;]orophenyl) 1,4-dihydro-2,6-dimethylpyridine-3,5-

el L LHERTRSI o) VSR SO DXL B
2.24 (E%H)USZz@QZ/ IH)ZSSQ (bﬁsolngl 7. 0@(&&92—194 €5 HAH1INWYR 21600 J = 8.5 Hz,

MHz, CDCL3 4Qé 2.28 (s, 6H), 5.21 (s,
1FD), A (0,51 584 Br s HLAIC NOIRGIE SBTL DOk & 1940853, 664(§4.0. 103.1

127355801 35, MRS L4208, DO 816640 s A8 20 3By, 454

(M+H} 37428, 1964844541667 @alcd BXxarpHE CANO, (Mﬁllj*yhszﬂl 55).

4-
1,
a
8

Example 36 - Diethyl 4-(2,6-dichlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

2T

EtO,C CO,Et
cl cl

313
[00337] Ethyl acectoacetate (1.28 mL, 99%, 10.0 mmol) and 2,6-dichlorobenzaldehyde
(884 mg, 99%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 pL), the
mixture was stirred at ambient temperature for 1h, then heated to 95 °C. After 2h, the
reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried

over Na,SOy. Purification on a column of silica gel (0-10% MeOH/CH,Cl, as eluent) and
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NO1l oo Br 3-28 [00341] Allyl acetoacetate (1.40
nm., 98% 10.0 mmol) and 4- bronobenzal dehyde (934 ny,
WQ@HB/086000 nmol ) were taken up in EtOH (1 nli) BET/D$2007/072959

NHAOH (500 L), the m xture was stirred at anbient

tenperature for I h, then heated to 95 C. After 2h, the
crystall@@fibh Offom G@Hﬂ’l?héﬁ@ﬁe 09109)9 ChffoRd@IMyoe g t @Wﬁr(ﬁt lél'ie@hyl 4-(2,6-

diluted with CH2C12 (10 nL) and dried over
dichlopgiphienylgtlibAihgaroa2, éxﬁiuruﬁﬁl‘iykwrlémle13e%d@é1tb0(<ﬁat90% a Whlte solid:  MP

1341855001 3] NUR 4804 15 o BTG SRRl iy 802 B2 of B g 02408

(m, 414) (5473 ﬁr PARPNSNYL, - 1H), 6.97-7.03 (m, 1H), 7.23-7.26 (m, 2H); *C NMR (125
dr o- 2, 6- dlnethylpyrldlne 3, 5- dlcarboxylate as

MHz aCIwEls) ) lédL 197, V8,195, 1983, ©37. ZHNM?IGSQOIM-{Z 16ZOCME (ES) m/z

0 G (g M T840 B 388 i oo

396.077)16-7.19 (m 2H), 7.32-7.35 (m 2H); 13C NWR (125
Mz, CDC13) 8 19.7, 39 1, 64.6, 103.6, 117.6, 120.0,
129.7, 131.0, 132.6, 144.4, 146.5, 166.9. Exanple 41

) y
dicarHobgglat’be-& 5- d| car boxyl at e H N Et 02C COZEt Br F 3-31
141 WO 2008/ 006070 PCT/ USZOO?/ 072959 [00342] Ethyl
acet oacetate (1.28 nm., 9 %Nlo 0 mmol ) and 3- br ono- 4-
fl uor obenzal dehyde (1.03 % 5.00 nmmol) were taken
up in EEOH (1 nl) ata'%tB' %& 00 L) was added, the
m xture was stirred % t Ythe mixture was
heated to 95 C. After 3h, reacti on m xture was
cool ed to anbi ent tenperat diluted with CH2C12 (10
m.) and dried over Na2 . Puridiiction on a col um of
silica gel (0-10% MeOH CH2g&log as el uent) and
crystallization from CH2C12/ hexane (1:9) afforded 440
[00338) (Ezhghacofoacktat 1§40 4E(B%, 5.00 mmol) and 3,5-dichlorobenzaldehyde (451

mg, 997%, 2.50 mmol) were taken up in EtOH (500 uL) at rt. NH4OH (250 pL), the mixture

was stirred at ambient temperature for lh, then heated to 95 °C. After 3h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl, (5 mL) and dried over
Na,;SQO,. Crystallization from CH,Cl,/hexane (1:9) afforded 275 mg (28%) of diethyl 4-(3,5-
dichlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP
102-104 °C; 'H NMR (500 MHz, CDCl3) & 1.25 (t, J = 7.1 Hz, 6H), 2.36 (s, 6H), 4.05-4.20
(m, 4H), 4.96 (s, 1H), 5.66 (brs, 1H), 7.13-7.16 (m, 3H); *C NMR (125 MHz, CDCl;) § 14.5,
19.9, 40.1, 60.2, 103.5, 126.5, 127.0, 134.4, 144.7, 151.2, 167 3.
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br ono- 4-f | uor ophenyl ) - 1, 4- di hydr o- 2, 6- di net hyl pyri di ne
-3, 5-di carboxylate as a white solid: M 118-119 C 1H
WORMSHPEDO MHz, CDC13) 8 1.25 (t, J= 7.1 Hz, 6HCT/BSBE7/072959
(s, 6H), 4.05- 4.18 (m 4H), 4.96 (s, | H), 5.61 (brs,
I H, 6 97 (t, J= 8 5Hz, | H, 7.18-7.23 (m | H),
i : JpyBidikrt-25-
9.9, 103.7, 115.5, 115.7, 128.5, 128.6,
m&m 144.0, 167. 2. Exanpl e 42 - Di-tent-butyl
4- ( 3- brono- 4-fl uorophenyl) - ﬁ 4- di hydr o- 2, 6-di net hyl | py
ridi ne- 3,5-dicarboxyl at ol I O O O Br F
3-32 [00343] tent-Butyl peq acetate (1.65 nlL, 99%
10.0 mmmol ) and 3-br o4 (ngpzaldehyde (1.03 g,
99% 5.00 mmol ) were taken A “Et OH (1 m) at rt.
NHAOH (500 L) was added, m xture was stirred at
rt I'h, then the m xture ated to 95 C.  After 2h,
the reaction mxture was cool ed to anbi ent
tenperature diluted with &22C12 (10 nl) and dried

[00333} £ O ccgmicqtiyt ({ Gk v 00 BpoIband P a-diorobenzaidehyde (335

.o D B L KBRS U T, v

was s@ired Ht N&Rlélﬁ&@mmtur@%ﬁﬂ) thed .Héated S0 9]581‘@ Aﬂer3ﬁl,(tﬁe reaction
6H), 4.88 (s, 44 (brs 1|Zi|), 6.95-7 1H), .
mixture yas gooled (tgnanmm tqrnpf@gat-prqgﬁ](upﬁ Wg[[}lDCHzE;@(MI()lalel dried over

8 .

NaSQf ey Sl P ol O Apng 1.0y by 2R Spgdd ety 4-23-
diﬂuo?@ﬁﬁﬁﬂ%&?ﬁhﬁﬁﬁlmﬂﬁﬂ&hﬂﬁﬁ@ﬁﬁe 3Exdaimuibex348te asDh avun';d solid: MP
(4-promo-2-f1 uorophel] g) 1, 4-d é%dro 2, 6 di et ﬁ ey
161- 162 néiéﬂ\éR(é@%M%ﬁD%g 21Nt EE » 2P4 (s, 6H), 4.02-4.13
(m, 4H), 5.28 (s, 1H), 5.72 (brs, 1H), 6.90-6.96 (m, 2H), 7.05-7.10 (rn, 1H); *C NMR (125
MHz, CDCl3) & 14.0, 19.4, 34.3, 59.8, 102.7, 114.5, 114.6, 123.1, 123.2, 125.6, 125.7, 137.6,

1445, 167.3.

Example 39 - Di-tert-butyl 4-(2.3-difluorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

3-23

[00340] rert-Butyl acetoacetate (988 UL, 99%, 6.00 mmol) and 2,3-difluorobenzaldehyde
(335 uL, 98%, 3.00 mmol) were taken up in EtOH (600 uL) at rt. NH4OH (300 puL) was
added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 3h, the
reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (5 mL) and dried
over Na,S0O,4. Crystallization from CH,Cly/hexane (1:9) afforded 644 mg (51%) of di-tert-
butyl 4-(2,3-difluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white

140



Br 3-33 [00344] Ethyl acetoacetate (1.28 nlL, 99%
10.0 mmol ) and 2-fl uoro-4- bronbbenzal dehyde (1.06 g,
WQaH/086000 nmol ) were taken up in EtOH (1 nli) BET/D$2007/072959

NHACH (500 L) was added, the m xture was stirred at
rt Ih, then the mxture was heated to 95 C. After 2h,

solid:t hep Wﬁmw mngsc;WMf@p@@@l}@ 1a4110(sef118H) 228 (s 6H) 5.21 (s,
tenperature, diluted with CH2C12

1H), & bidlaPSO4H.9036.96 t(al, RH2AT.DHAT.(FOr (@m ICE[-]Z(IfQNMRe(mES MleQ)CDClg) )

ed

194, 3 0 5E G0 50 Fubkobribagt 1208 435 10928 8. 76 ditae Ky byi66.5
i di ne-3,5- dicarboxylate as a white solid: M 154-155
C, 'H NWR (500 MHz, CDC13) 8 1.22 (t, J = 7.1 Hz,

Examflid)40 -2D1BUyI(4(4-Bidmopheid)-4.44dihfdw-244-HlimeFhyddyridsne-3 Bhdicarboxylate
5.61 (brs, 1H), 7.09-7.22 (m 3H): 13C NMWR (125 Mz,
CDC13) 8 14.0, 19.5, 34.2, E]9., 102. 7, 118.4, 118.6,
119.7, 119.8, 126.9, 132. FB |32.4, 134. 2, 134. 3,

144.3, 167.2. Examz‘l\e/q O
Di - t eat - but yl (4- br ono- 2- 'l enXl ) - 1, 4- di hydr o- 2, 6-
di met hbyri di ne- 3, 5-di car ho N Ol Il OOO F Br

3-34 [00345] tent-Butyl pacetate (1.65 nL, 99%

10.0 mol ) and 2-fl uoro-4- Mronobenzal dehyde (1.06 g,

96% 5.00 nmol) were taken Bp in EtOH (1 nL) at rt.

NHACH (500 L) was added, ghg m xture was stirred at

rt Ih, then the mxture was heated to 95 C. After 2h,
[0034d he Albdciceoacatitzt(ld@ mbs 98boll6d monadhbind Atbromobenzaldehyde (934

. 93 UGB, ey Sk v b (| o i O REL G ), g mivtare
was sﬁhfeg ra@ ea%b@grg t Perllﬂﬁ)’e \PQ ?ﬁ)of%/eﬁ) %@%Q tg @y h@zoﬁﬁéroﬁggtﬁg reaction

of di-ten
rmxtuﬂe- (’V4S lspolet -t@ -afm‘tumlt dplhpmlu}re ]d,lhltﬁﬁﬂl Wth r@HZ16{ ) mdt)hanidpgmied over

NaZS(éq qﬁwﬁﬁ\s@ di Car XX]'&%EF giicy gle ]3)5/S %ﬂgﬂﬁ—l/&ﬁﬁggﬂs( éﬁent) and

crystaﬁl‘z')aﬁo@ %m( 5CH§¢12/he>51n€7 {: b)’ Saffdrﬁl%d Y8810m§ %Q%§ 'be 3JﬂMIyl 4-(4-
13C NVR (125 Mtz 13)

bromophgng)- I;flj_tgh;qdroﬁl@-dgnethymy]gdlnq_@@ dpcar_bggllgte a§_43v13te solld MP 130-
131 °¢881 &MR (500 MHz, CDCL) 8 235 (s, 6H), 4.53-4.61 (m, 4H), 5.04 (s, 1H), 5.17-
5.25 (m, 4H), 5.78 (brs, 1H), 5.85-5.93 (m, 2H), 7.16-7.19 (m, 2H), 7.32-7.35 (m, 2H); "*C
NMR (125 MHz, CDCl3) § 19.7, 39.1, 64.6, 103.6, 117.6, 120.0, 129.7, 131.0, 132.6, 144.4,
146.5, 166.9.

Example 41 - Diethyl 4-(3-bromo-4-fluorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

2T

EtO,C CO,Et

3-31
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Exanpl e 45 - Bi s(2-nmet hoxyet hyl)
4- ( 3- bronophenyl ) -1, 4-di hydro- 2, 6-di net hyl | pyri di ne-
wW@2®8ab@ar boxylate H N Ol O MeO O O Ove  BrPCBUS207/072959
[ 00346] 2- Met hoxyet hyl acetoacetate (1.51 ni, 97%
10.0 mmol ) and 3- bronobenzal dehyde (610 L, 96% 5.00
[00342‘;'D|Bthyier Qcdtedeeatup (I nSEL (A, (1ogwk,) ab.ort rmNH?O‘hnd( 580romo-4-

was added, the m xture was stirred at rt t hen

fluorobpreafchyds €. Glas Fat e menadbwere talgn @y ingBtOH flemL) at rt. NH,;OH

(500 GEPGEL I eSS e 3Rty 38 Rl BEIPREbihgnea o 5
After @h)/ﬁlteafjeitdti%ﬁtrh&[hré R obRE ko /e XamR eerﬁﬁer&hret qlla{eacwl@h CH,Cl; (10

(76% of bis(2-net hoxi/eth
L) o (dgicB o HOPNSK] YT Fstion hy GreoLEBLEn et £5)I(By Y MeBIECH:Cl, as

eluen%ﬁﬁh %%Sglﬂﬁ\élz ,8111 %B%lgflz(g@&%%%gg {99 g%%e&éﬂg}g(lézﬁ /@l%?dletﬁlyl 4-(3-

brom&45510301519n3(1§n1 HMdihydré- ﬂ,@dﬂné&ﬁylbmdlﬂw 5-dicZbodyl26 a(srﬁl white solid:
5. 67 brs, }—& 7.07-7.12 22 1H),
MP 1178 319 %,ZQ{ {‘]MRiggO -14)6d (1n'&\5 H) 7138z R, 2395(s, 6H), 4.05-

v i, RIS 38 IS8y %0 9 388 . .

7.46 (41671}1) examake(146 MH@I e0OZ11Es horyed hyBd 1, 59.9, 103.7, 115.5, 115.7,
4- (4-bronophenyl ) -1, 4-di hydro- 2, 6- dlnethylpyrldlne-

128.53128.@ild 2u0b &340, 24 N Ol OMOOOW Br 3-38 144
WD 2008/ 006070 PCT/ US2007/ 072959 [00347]
2- Met hoxyet hyl acetoacetate (1.51 nL, 97% 10.0 mmol)
ExampRati24-Dibfeprimipainz el bie mode f1G8@hh eyl )- 9934iheir®Q, 6viied cth yigirRiine-
taken up in EEOH (1 nlL) at rt. NHAOH (500 L) was
3.5-diggihewylatehe i xture was stirred at rt |h, then the
m xture was heated to 95 C 4

3-32

[00343] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 3-bromo-4-
fluorobenzaldehyde (1.03 g, 99%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH
(500 uL) was added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C.
After 2h, the reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10
mL) and dried over Na,SO4. Crystallization from CH,Cly/hexane (1:9) afforded 830 mg
(34%) of di-tert-butyl 4-(3-bromo-4-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate as a white solid: MP 171-172 °C; 'H NMR (500 MHz, CDCl3) & 1.43 (s, 18H),
2.32 (s, 6H), 4.88 (s, 1H), 5.44 (brs, 1H), 6.95-7.00 (m, 1H), 7.17-7.21 (m, 1H), 7.44-7.48 (m,
1H); *C NMR (125 MHz, CDCl3) § 19.6, 28.3, 39.7, 80.0, 104.9, 115.5, 115.6, 128.4, 128.5,
133.0, 143.0, 166.7.
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After 3h, the reaction m xture was cool ed to amnbi ent
tenperature, diluted with CH2C12 (10 nlL) and dried
W@ ®B/00@2604. Crystallization from CH2CL / hexaPer/(18209)/072959

to afford 1.50 g (64@6 of bi s(2-nethoxyet hyl)

4- (4- bronophenyl ) - 1, 4-di hydr o- 2, 6- di et hyl pyri di ne-3,5
Example(hSC-QDﬂ@ﬂ%Yhf(m-%r(ﬁrﬁo-@ ﬂﬁﬁréﬁleﬁﬂhilm dﬂ@dr%lﬁ@hﬂet@vlpvmllﬂw 5-

(500 MHz, CDC13) 8 2.35 (s, 6H), 3.37 (s
dicarbpxglpte3. 60 (m 4H), 4.14-4.19 (m 2H), 420426(m

2H), 5.01 (s I H, 5.62 (bgs, 1H), 7.19-7.23 (m

2H), 7.32-7.36 (m 1H); 43 (125 MHz, CDC13) 8

19.7, 39. 3 58.8, 62.8, 7p.q] 103.7, 119.9, 129.9,

130.9, 144.2, 146.6, @482 g 47 - Diethyl

4- (5- brono- 2- fluorophenyl) |hydro 2, 6-di net hyl | py

ridine-3,5- dicarbox, H C CO2Et F Br 3-41

[ 00348] Ethyl acetoacetat 28 nmL, 99% 10.0 mmol)

and 2-fluoro-5- bronobenzal flehyde (615 L, 97% 5.00

mmol) were taken up in EtOB(1 nL) at rt. NHAOH (500

L) was added, the m xture @@s stirred at rt |h, 80 C

then the nmixture was heated to 95 C. After 1. 5h,

[0034f1he Ethelct ipetfosrctetr élx?dﬁs 8dol eWPbo dfH) ermmol) and  2-fluoro-4-

bromdtRAPAAALHL £t o@gy% 5 9 tnoi RS Al 0y LR ARG i) %‘E‘g) NH,OH

(500 @]ﬁf whdedtied1the ]mﬁu(ré% stfredaeft Wl then the rmxture was heated to 95 °C.
4-(5-brono-2-fl uorophenyl)-1, 4- dlhydro 2, 6- di met hyl pyr

After 2Hi the-r8adsion dhisard oy |capksdde ambignt tempesptutp, dipted 1gith €81,C1, (10

o) G R RSO . BB b8 Dy 121

(5 8%}5 68f ( bdlSthyl H}-(4-6rdido- 6 fﬁﬂar((plilenﬂrl) |T|)41-d1h§dr302- @dﬂrﬂethﬁpyridine-&S-
1H), 7.37-7.41 (m 1H); 13C NMR (125 Mz, CDC13) 8
dlcarbp4yk9te asge whitq golgl: DEP §34-137 °@, HBAMR (5Y) BHz §DGL) 5 1.22 (¢, J =

0o 10 o, 188G bidPys 21RO g Bl stz

Be Nlmi/(m@@ﬁéo@ﬁ%gs@enmbg 48.2: 59.8, 1027 1184 118.6, 1197 119.8,
Di -test- bugiﬁéS br ono- fluorophenyl) dlhydro . 6-

126.9d1 3¥et. HBY 133.351¢4-¢aktiok. H N

Example 44 - Di-tert-butyl 4-(4-bromo-2-fluorophenyl)-1.4-dihydro-2.6-dimethylpyridine-

3.5-dicarboxylate

Yyt

F

Br
3-34

[00345] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 2-fluoro-4-
bromobenzaldehyde (1.06 g, 96%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH
(500 uL) was added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C.
After 2h, the reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10

mL) and dried over Na,SO4. Crystallization from CH,Cly/hexane (1:9) afforded 672 mg
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Ol 1 OOO F Br 3-42 [00349] tent-Butyl

acetoacetate (1.65 nL, 99% 10.0 mmol) and 2-fl uoro-5-
whe@aob®nral dehyde (615 L, 97% 5.00 nmmol) werBCT/HEMN7/072959

up in EtCH (1 nm) at rt. NH4AOH (500 L) was added, the

m xture was stirred at rt Ih, 80 CIlh, then the

(28%)M oft Wi-ger Bty el £8rdrko- 2%o%phé«ﬁ§l§—rl 42&1hy&1692 Gﬁﬁﬁéthﬂﬁyrldlne 3,5-
m xture was cool ed to anbi ent terrperature di | ut ed

dicarbaixylatc RO folid: IR 187d 88T H VMR (492682, CDCL) 5 1.41 (s, 18H),

229 (ﬁ,géﬁ)z 1'5'()(26‘{][%)?39 @@U%C}% hexane b 0 ARG 9§ Y2 epary) 5

19.5, 98 §534b$ 99D 208, %UPFSOAPhq@B@ 12618 43diAhy §5 9- 1?4’365 digBt hyl pyr
i ne- -di car boxyl ate as @ white sol MP 173-174

C 'H R (500 Mz, CDC13) 8 %1740- 1. 43 (m 18H),
Exam82I62£ ngigé-g&% gﬁ%thyl}?wmg@?mi%mgoiéﬁ é;h&l'&ﬁdme-

35d1éé—1l})0m21§t@ NVR (125 MHz, CDCl13) 8 19.5, 28.2, 35. 6
79.9, 103.5, 115.8, 116. 8, 117 0, 130. 4, 134. 2,

134.3, 136.6, 136.8, 143,6, 158 2, 160.2, 166.7.
Exanpl e 49 - Di et hyl
4- (3-fluoropheLiyl)-1,48
, 5-di car boxyl ate Hj\l
Et hyl acet oacet atl\fe&f .28
3-fl uorobenzal dehyde (542 97% 5.00 mml) were
taken up in EEOH (1 nL) at>>gNHAOH (500 L) was
added, the m xture was stb ed at rt I'h, then the
m xture was heated to 95 C° "After 3h, the reaction

[00348] XtUNRIMRGtEO0! acbtbcrfdi ent1t eper at7ug e, 160! Whedl) and  3-
wth CH2C12 (10 nL) and dried over Na2SO4.

bromabepeal dghyide §1I0a4L,f960mSCam@hvesta hake 1p9) E€PH ¢} ddd at r2 NH,OH

(500 '%“MWi?%fiog‘l ?%1% ﬁé\?f%ﬂlﬁ# ?ﬁﬁﬁ@hgﬂ R téﬁ Bk tBEsraheatedsto 95 °C.

After 3hMHet8a 30 I HixtVE whit LoolkdGo %b@@%%%@@tﬁ%, diluted with CH,Cl, (10
PCT/ US2007/ 072959 150 C, 1H NWR (5 MHz, CDCl13) 8

mL) dnd2@rigd pver Na;ROL. HztysGH)zatign 3tont SSHAH)/ hexhn@5148) 13 afford 1.79 g

(76% 55 O é{s@%nétﬁ?xé%ﬂ) iﬁgﬁhﬁglfﬁfﬁéy | 4§di £ Gizgtjz-dgnnélthyzﬂﬁdme-s 5-
dlcarb%g?lgﬁte 2% thlt’égolg% %ﬁﬂl% 5424 5%C; 1I]I4NIGIR @%@ MHz ]@BC%) 0 2.36 (s,
6H), 3.39 (s, 6H) 3.55-3.59 (m, 4H), 413419(rn 2H), 4.21-4.26 (m, 2H), 5.01 (s, 1H), 5.67
(brs, 1H), 7.07-7.12 (m, 1H), 7.25-7.29 (m, 2H), 7.43-7.46 (m, 1H); “C NMR (125 MHz,
CDCl3) § 19.7, 39.6, 58.9, 62.9, 70.5, 103.6, 121.9, 126.9, 129.2, 129.5, 1312, 144.5, 149.9,

167.1.

QCREy F 3-46 [00350]
gy i@ Mol ) and

Example 46 - Bis(2-methoxyethyl) 4-(4-bromophenyl)-1.4-dihydro-2.6-dimethylpyridine-

3.5-dicarboxylate
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167.5. Exanple 50 - Di-tent-butyl ndine-3,5-
di carboxylate H N Ol | OOO F 3-47 [00351]
W@ 2008/080ty/| acetoacetate (1.65 nmL, 99% 10.0 nMP@I/YSWNT072959
3-fl uorobenzal dehyde (542 L, 97% 5.00 nmol) were
taken up in EtOH (1 nmL) at rt. NHAOH (500 L) was

[0034ap dedMctpRyStht UnGeth@Statd | (18U ahLlt d7h, theo tdgol) and 4-
m xture was heated to 95 C. After 3h the reaction

bromafienzaldehyde 93d0ne.A9%. & Ahmmeht were figkep apin EfOHi (I mloct rt. NH,OH
ith 2 d.d 2S04, o
(500 | Bp sttt oRxirS s Bt P o Bep DRG TS arabatagfo 95 °C.

After GE R ¥ ctioh Mixtidre fas o@bﬂe}d'to ambient temperature, diluted with CH,Cl, (10
(3f|uoro henyl ) -1, 4-di hydro-2, 6 dpmsthylp ridine-3,

mL) guddilied bustyNatS&)asCaysighlizagion disin HAG /hpging 19:9¢; to fford 1.50 ¢

(64%”“@‘4(%9&-%%&9%})2) -?%—%ro‘h% p‘h%&yl}i q)lh%drgéz (E %1m$[l;gz_\;3yrldlne -3,5-

dlcartﬁo fate’ aO4 whike sblidd) MP71 161 7z 4O "HMIMIR 500 M’HHCIZC%@S(zms (s, 6H),
- 13C NMR (125 MHz, CDC13) 8 19.5, 28.3, 40

3.37 (57, B, 3504.€) (n. #H)e4. 14701 %(m, 210, 4620424, (80, 2HJ),23305(S 1H), 5.62 (brs,
1H), 7%%7?3 ( ?@31 2}2?7 3% (ﬁlgﬂp“”clﬁ&l?(lzjs%rﬂ cb%eis) 319.7,393, 58.8,

62.8, 706403l AN 9b 2Ry 1130 D, 44mhmr@1a7§ di met hyl | 2yri di ne-
3,5-di carboxylate H N EtO2C COREt F 3-48 [00352]

Et hyl acetoacetate (1.28 nmL, 99% 10.0 nmol) and
N | gthmfsrrldlne 3.5-

dicarbasldiaet, the 147 WO 2008/ 006070 PCT/ US2007/ 072959
m xture was stirred at rt Ih, then the m xture was
heated to 95 C. After 3h, tfe reaction nmixture was
cool ed to anbi ent tenperaljur di luted with CH2C12 (10

m.) and dried over ﬁ% gl i zation from
CH2C12/ hexane (1:9) St de (58% of diethyl
4- (4-

Br
3-41

[00348] Ethyl acetoacetate (1.28 mL, 99%, 10.0 mmol) and 2-fluoro-5-
bromobenzaldehyde (615 UL, 97%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4,OH
(500 uL) was added, the mixture was stirred at rt 1h, 80 °C 1h, then the mixture was heated to
95 °C. After 1.5h, the reaction mixture was cooled to ambient temperature, diluted with
CH,Cl; (10 mL) and dried over Na;SO,. Crystallization from CH,Cly/hexane (1:9) afforded
1.01 g (47%) of diethyl 4-(5-bromo-2-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-
dicarboxylate as a white solid: MP 118-119 °C; "H NMR (500 MHz, CDCl;) § 1.20-1.25 (m,
6H), 2.34-2.36 (m, 6H), 4.02-4.14 (m, 4H), 5.21 (s, 1H), 5.69 (brs, 1H), 6.81-6.84 (m, 1H),
7.20-7.24 (m, 1H), 7.37-7.41 (m, 1H); *C NMR (125 MHz, CDCl;) § 14.0, 14.1, 19.5, 22.6,
31.6, 34.5, 59.8, 102.5, 116.0, 116.7, 116.9, 130.5, 130.6, 134.0, 137.1, 137.2, 144.6, 158.0,
160.0, 167.2.
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fl uor ophenyl) -
1, 4-di hydr o- 2, 6-di net hyl pyri di ne- 3, 5-di car boxyl ate as
W@20B0@760l i d: MP 150- 151 C, 1H NWR (500 MHzPCTZDED8B)/072959
8 1.23 (t, J =7.1 Hz, 6H), 2.34 (s, 6H), 4.05-4.17
(m 4H), 4.98 (s, 1H), 5.72 (brs, 1H), 6.88-6.92 (m
Examhdas -1)2Rr Tyl 4532 haGoVE ()L 23 diro- z@m&h@mdme-
14.2, 19.6, 39.0, 59.8, 104.1, 114.4, 114.6, 129.
3.5-diggrhoxylate43. 6, 143.7, 143.8, 160.4, 162.3, 167.5.
Exanpl e 52 - ndi ne-3, 5- di carboxyl ate H N Ol I OO
O F 3-49 [00353] tent-Butw acet oacetate (1.65 ni,
99% 10.0 mmol) and 4-fl zal dehyde (551 L,
98+% 5.00 mmol) wer akhd i (1 mL) at rt.
NHAOH (500 L) was I\F{e was stirred at
rt Ih, then the m xt edito 95 C. After 3h,
the reaction mxture was cqQol gd to anbi ent
tenperature, diluted with 12 (10 nlL) and dried
over Na2SO4. Crystalli zgt' rom CH2C12/ hexane (1:9)
af forded 658 ng (38% of di-tert- butyl
4- (4 f1 uor ophenyl) -1, 4- di hyd@o- 2, 6- di net hyl pyri di ne- 3,

[00349] tfr ﬁ?%ace%ﬁé‘%t)e \g]l()% 2108 ol I9%§<H) 10?‘28%%% g%} 2-fluoro-5-
bromdbeﬁﬂalée‘-h 361)5 el 9“766 Gm()snmﬂaﬂ)wer@ t£k8n @p 38 ECOM (2L 3 at rt. NH,OH
7.22- 13C NVR (125 Mz, 13) 8 1

(500 1719).\8as %ﬁlgedj th@@llﬁurem stirred atct 2, 019 4h, thaothd mlzlmlﬁc Was heated to

95 *Cy gie iy 2HATRY Ay ORI ASDIRRt RORGFELHy Gjpd with
CH2C|[§ ;)[ﬂJlgL 0%17 /5% X gg(éfgep%}-?ﬁ@&{ I%ﬂ’élﬁé@[l&@ %{no@ﬁgﬂo%lexane él :9) afforded
51 mg(8%) of di-tert-butyl 4-(5-bromo-2-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-
3,5-dicarboxylate as a white solid: MP 173-174 °C; '"H NMR (500 MHz, CDCls) & 1.40-1.43
(m, 18H), 2.29-2.31 (m, 6H), 5.11-5.13 (m, 1H), 5.54 (brs, 1H), 6.80-6.86 (m, 1H), 7.20-7.25
(m, 1H), 7.38-7.42 (m, 1H); “C NMR (125 MHz, CDCl3) § 19.5, 28.2, 35.6, 79.9, 103.5,

115.8,116.8,117.0, 130.4, 134.2, 134.3, 136.6, 136.8, 143.6, 158.2, 160.2, 166.7.

Example 49 - Diethyl 4-(3-fluorophenyl)-1.4-dihydro-2.,6-dimethylpyridine-3,5-dicarboxylate

3-46

[00350] Ethyl acetoacetate (1.28 mL, 99%, 10.0 mmol) and 3-fluorobenzaldehyde (542
uL, 97%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 uL) was added, the
mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 3h, the reaction
mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried over
Na;S0O4. Crystallization from CH,Cly/hexane (1:9) afforded 1.22 g (70%) of diethyl 4-(3-
fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white solid: MP 149-
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[ 00354] Met hyl 4-net hoxyacetoacetate (4.14 nL, 97%
30.0 mmol ) and 4- bronobenzal dehyde (1.87 g, 99% 10.0
woneBpoeser e taken up in EtCOH (5 nmL) at rt. NHABE/USD0EH072959
m.) was added, the m xture was stirred at rt 30 mn,
50 C 1.5h, then the mixture was heated to 95 C. After
150 @411{ NMR ( SWMHPWIW%}SrleZSV%S_.éQON ﬁ?_ @n%H) 05417 (m,
) and

enper at ure, dil uted
4H), éb%fs Ne[2 Sa (b6, 1B 20.87-64Ri (om 2HD,om3Et7®2Xdﬁh éHz),néC (NH\/IB)(125 MHz,

cCiyt ke S 3Rt 0820 1B B¥la. 120.5, 1436, 143.7, 1604, 1623,

167501 s(met hoxymet hyl ) pyri di ne- 3, 5-di car boxyl ate as a
white solid: MP 162-163 C, 'H NVMR (500 MHz, CDC13) 8
3.49 (s, 6FD 3.65 (s, 6H), 4. 64 (d, J = 16.1 Hz, 2H

Example S0, Bt-e3 tert b»ss;l-;l évﬂuomphe'fﬂvn 104_ > % 1 3- 5Ll s

\SLLL LI B T~ INLLLEA

¢Cmﬁb; RAte MHz, CDC13) 8 38.9, 51. 0 59.1, 69. 8 101. 1,
.1, 129.5, 131.1, 145.4, 146. 3, 167 3. Exanple 54 -
Di et hyl §
1- benzyl - 4- (4- br onophelLiy 4- di hydr o- 2, 6-di met hyl py

ridine-3,5- dicarb I B N _ O C CO2Et Br 4-16
[00355] Di et hyl
1, P 6-

4- (4- br onophenyl ) - i met hyl pyridi ne-3,5
-di carboxyl ate [ CM.- 3 1] «( ng, 0.980 mmol) was
added to a stirring suspen pof NaH (59 ngy, 60%
di spersion in mneral oil,,},5 eq.) in DVF (15 nl).
After 30 mn at rt under h& benzyl chloride (567 mi,
[0035%} 9Gem Bty ¥@SoaaetdRd(1d50EVI, SBN] 80.8Yihindg)eadd 8- fludobenzaldehyde
mxture was stirred at rt under N2. After 18h, the

(542 léht PT6, PAAcmmeh et igken uasn eEj@éJd(lt ala & apanildHy (500 L) was

added, R e R ot ot BRATRE PR’ B 4 C e 3. the

reactlaﬂﬁhlithﬁ Wigal&l ©xinitaadit tva t cri@sd) Qlﬂut&dtvhth/\@H‘é‘Clz (20 ¥12Qind dried
n.), dried over Na2SO4 tered 149 WO 2008/ 006070

over N@ﬁmsmw@w%gﬁown‘aﬁdéwé@%ﬁnﬁa@ Q0 affprrisd 368duedal%) of di-rerr-

buty! PSR AR P BRI Lo s o whie

solid: 1; I&/mn}]ﬁ} -Ofg PreaneR 1560 Maii aroled) §7.400(s( 4981), 2051 (s, 6H), 4.94 (s,
I et
1H), 5_L5%Q’ﬁ)ﬁl,ylH)45(8@=63$Q)ﬁ@p1ﬂhﬁl-%5:lph(@i hELr 006 7 60 dmmrd Hivy T- b4/ 20 (m,

0 S RN 885383 °4 6 304061 B ER IR 114
123.5%1’2;?66,(138.95!‘1)3.0,41-51)&’,(1510.5;]1%177,163'121, 14D, 4.87 (s, 2H),

2 (s, 1H), 6.93-6.97 (m 2H), 7.05-7.08 (m 2H),
7.25-7.28 (m 4H), 7.30-7.33 (m 2H); 13C NMR (125

ExamMEIZS'l -%&1%1 4§ 4-%0§0Dh%1§v1§-’1 ,4-dihydro-2.6-dimethvlpyridine-3.5-dicarboxylate

H
N

EtO,C CO,Et

F
3-48

[00352] Ethyl acetoacetate (1.28 mL, 99%, 10.0 mmol) and 4-fluorobenzaldehyde (551
uL, 98+%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4,OH (500 puL) was added, the
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38.0, 49.4, 60.1, 106.7, 119.8, 126.0, 127.5, 128.8,
129.2, 130.9, 137.6, 145.6, 148.8, 168.0. Exanple 55
WO 2080034 - but yl 1, 4-di hydro- 2, 6-di net h. (2, 4- dPEEUR2007/072959
1bhenXl ) byri dine-3,5- dicarbox, H N Ol I OOO
4-21 [00356] tent-Butyl acetoacetate (988 L, 99%
rnlxtu% Q/Qs JiREd a@Rd h2 tHendihBBhiRM IO &% alcaiRANE ©5 0627Aft€i] 3h 98 Wreaction
.00 nmol) wer e t aken up in EtOH (1 nL) at rt. NH4OH
mlxtu(ea@y@s Icpolgdgo azhdend  temperapr s tdikugcdwergth (¢ ﬁleﬁl(htnlr)t andndried over
Nazs%her}ﬁgauéragg{g A XIAENET1 0P E b A Hg (58 b ldicthyl 4-4-
fluoropBEme)- Rﬂuﬁlﬁ?ydrd-l2l,ﬂslﬂlﬁfbtlwlp§hdﬁlré2§$211&&@0)4’?&&)& ad d/h(iié iseldd: MP 150-
0ov;e Na2SO4. Crystallization from CH2C1l2/ hexane Sl' 92
151 g5 %Mé&(i@hl\%z k) ofl. 23dﬁt,--fer7t]- bt OH), 2.34 (s, 6H), 4.05-4.17 (m,

d I Y ik [
), 4 Y PRy A ik Bl BT P20y ¢ Bkt 25 v
CDC1'32)|‘$ NVR (95639139, 8%3)11&.4}1@6,(&948?&)5, 24R4 13,7, 94D 8, 160.4,
(s, 3H), 5.12 (s, 1H), 5.39 (brs, 1H),
162361@f§6 873 (m 2H), 7.11-7.15 (m 1H); 13C NWR (125
MHz, CDC13) 8 19.6, 19.8, 20.9, 28.3, 37.1, 79.7,
105. 9, 126.3, 129.8, 130.8, 135.1, 141.2, 143.2,
Exarnﬁﬁ7525 DiEaitd H6i-fluctofiidiyl)- 94-aividyd-2.6-dimethylpyridine-3.,5-
4- (2-chl oropheEyl) -1, 4-di hydr o- 2, 6- di net hyl pyri di ne- 3,
m&@_ﬁ‘car boxyl ate 150 WD 2008/ 006070 PCT/ US2007/ 072959
HN EtO2C CO2Me O' 2-37 [00357] Ethyl acetoacetate
(638 L, 99% 5.00 mmol),~2-b8hlerobenzal dehyde (562 L,
99% 5.00 mmol) and net hyl{} 3-|am nog¢r ot onate (593 ny,
97% 5.00 nmol ) wer ke~ WO~BtOH (3. 25 nl) at
re. AcOH (217 L) was ladgs g helm xture was heated
to 95 C  After 3h, ther jon mxture was cooled to
anbi ent tenperature, dilut ith EtOAc (20 nl),
dri ed over Na2SO4 and crystallized from Et OAc/ hexane
(1:9) to afford 451 ngy (26% of
3-49

[00353] tert-Butyl acetoacetate (1.65 mL, 99%, 10.0 mmol) and 4-fluorobenzaldehyde
(551 pL, 98+%, 5.00 mmol) were taken up in EtOH (1 mL) at rt. NH4OH (500 pL) was
added, the mixture was stirred at rt 1h, then the mixture was heated to 95 °C. After 3h, the
reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL) and dried
over Na,SO,4. Crystallization from CH,Cly/hexane (1:9) afforded 658 mg (38%) of di-tert-
butyl 4-(4-fluorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a white
solid: MP 149-150 °C; "H NMR (500 MHz, CDCl;) § 1.41 (s, 18H), 2.30 (s, 6H), 4.91 (s,
1H), 5.48 (brs, 1H), 6.88-6.93 (m, 2H), 7.22-7.27 (m, 2H); “C NMR (125 MHz, CDCls) &
19.5,28.3,39.6,79.7,105.4, 114.2, 114.4, 129.4, 142.7, 143.8, 160.3, 162.2, 166.9.

Example 53 - Dimethyl 4-(4-bromophenyl)-1.,4-dihydro-2.6-bis(methoxymethyl)pyridine-

3.5-dicarboxylate
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3-ethyl 5-nethyl

4- (2-chl orophenyl ) -1, 4-di hydr o- 2, 6- di net hyl pyri di ne- 3,
wWG2aB0a0bbxyl ate as a white solid: M 125-127PCx/US3407/072959

NVR (500 MHz, CDC13) 8 1.20 (t, J= 7.0 Hz, 6H), 2.30

(s, 3H, 2.31 (s, 3H, 3.61-3.62 (m 3H), 4.05-4.10

(m 4H), 5.40 (s, 1H), 5. 70H5 74 (m 1H), 7.02-7.06

(m 1H), 7.10-7.15 ((Rott 2of1e25 (m 1H),

7.35-7.39 (m 1H); 13C NWH 5 Mz, CDC13) 8 14. 3,

19.4, 19.5, 19.6, 37MED,E7.3, Q.6 50. 8, 50.9, 59.8,

103.8, 103.9, 104.1, 126.

129.3, 131.2, 131.4, 131. 4

144.1, 145.6, 145.8, 145.9

168.1; M5 (ES) mz 372 (M §

272, 238 m z 350. 098 (cal cO

350. 115). Exanple 57 - N@th&@

[00355}33%%' 4%5?@“' e ft‘dré?ydg‘?% @P%”Eth Bnd  4-

bromabeflzd@Hya0 €0 P 699(0/'51900 rﬁ&%e&t%h FtOH (5 mL NH,OH
om ecﬁl%?%begzalgehyde 535 L? 5956 SH%gin%le gh)atﬁ !

(1.5 nmle)twﬂ a@ﬁdmhﬁéelmr@m stigred 3t w0 My 05CopSmthen) thgepiture was
k t
hered GEGE 410 28 B (R, g0 Ay e, aitca

with CHECIh €2@ bilgrandi deiodr @/enae,$00!| €y st0liaitioh €rdm EtOAc/hexane (1:9) to
tenperature, taken up in EtOAc (20 ni drie

affordNa 2SI anck cry3E4) | i z&d frdé‘??’?tEVbAc/"rT@X ﬁ@%&@@‘) { gdinydro-2.6-

bls(mgtilg%%g?f'lylgp)}gghr{el %@rdcl) )&F&é@%& ?‘r vahl'he S rh(()i ZMg h6l2n%e63h q oy 'H NMR

(500 WiHH, GBC3z)cEhB bQ)(sl,léﬁ{)e3@§ (9, 6H)531 6WQdZ(D@E8]/6)DBlQ7Q)H) 4 73 (d J=16.1
PCT/ U82007/ 072959  whi t N

Hz, 2{5069 My HeDE 3y - 18 (0, 2@1)27 é?l 7(3n7ﬂ (f@H}H) §4@9(b128, ébl) (%NMR (125

MHZ,(fdni]%c DENEED £, 4. g@?)m'lof. i’fzo%‘lg%%”yz 1'116'1%4%4? 3 6%,

7.21-7.27 (m 1H), 7.32-7.38 (m 1H); 13C NMR (125
Mz, CODC13) 8 19.4, 20.1 29,9 37.2. 37.8 50.8
g 59, - Digthvh 1 -benzyf-(4gbromophenyl)- bd-dilrdres2.6; Ip

32. 4, 143.9, 144.0,
67.6, 167.7, 168.0,
, 350 (M+H)+, 318, 304,
for C, 8H21CINO4 (M+H) +:

129 6, 131 2, 131 3, 132 4, 142 3, 143 7,
dlcarb?%-gl.—a?ﬁ 144.9, 145.9, 168.0, 199.7: MB (ES) m z 358
(MHK) +, 318 (M- H)+, 304 (M BR3), 290, 272, 224; nz
358.063 (calcd for Cl7H1 (MFK) +:  358. 061) .
Exanpl e 58 - 3-Ethyl 5-nethyl
4- (2- br onophenyl ) - 1, #t@Ghydiyo- Z&EHi net hyl pyri di ne- 3,5
- di car box,

Br
4-16

[00355] Diethyl 4-(4-bromophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate
[CML-3-1] (400 mg, 0.980 mmol) was added to a stirring suspension of NaH (59 mg, 60%
dispersion in mineral oil, 1.5 eq.) in DMF (15 mL). After 30 min at rt under N,, benzyl
chloride (567 mL, 5.98 mmol) was added dropwise via syringe and the mixture was stirred at
rt under N,. After 18h, the entire reaction mixture was added to a separatory funnel along
with 50% aqueous NH4Cl (25 mL). The aqueous suspension was extracted with EtOAc (30

mL) and the organic extract was washed with water (2 x 20 mL), dried over Na,SO,, filtered
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H N EtOQ2C CO2Me Br 2-48 [00359] Ethyl acetoacetate

(638 L, 99% 5.00 nmmol ), 2-bronbbenzal dehyde (604 L,
WQ@Iop/086000 nmol ) and net hyl - 3- am nocr ot onat e (BOBUNYN7/072959

97% 5.00 mml) were taken up in EtOH (3.25 nlL) at

rt. AcOH (217 L) was added and the m xture was heated

and chfRccBfafed unfbt &Idudsl pfiGiré e atiifRAticH $h W Eolwmh &foﬁh&ﬂ g810(0-10%
anbi ent tenperature, taken up in EtQAc (20 nL dried

EtO Aefhexankzm Styenarradcarysial irationdiom FoRAefhemerchd s mélogdedo)7 mg (4%)

or B {05 ERE IR B0 R Mg getismporioc
as a w}ﬂiecmlaowbm 19 a; WNM:R eso)loanzl\/EDtSfb S1 Jz@ .Y €7.11Hz, 6H),

NMVR (500 Mz, CDCl:? t,
246 (5 (35 3,135 hr- 76R)7 BDe8S3 (G413 36) |HE, BT A, 7.05-7.08

(m. 26§72 845 grprd 3p% 5 o SRR, 775 a2 cBELy 5443, 168
38.0, gm 40. H)1,06J73@19\18/F12%1)252%12128 £0e8.3) 150. s14134 6 1&95 8,148.8, 168.0.

5, 39.4, 39.5, 39.8, 50.8, 59.7, 59. 104,
104.2, 104.3, 104.5, 122.6, 127.4, 127 6, 127. 7

43 Vl)pvrldlne 3.5-

dicarbb@8la@, 168.1; M5 (ES) miz 416 (MtNa) +, 394 (hﬁkﬁ+
380, 364, 347, 317, 282, 268; mz 394.052 (calcd for
C 8H2, BrNO4 (MtH) +: 394. 065H. 52 WD 2008/ 006070
PCT/ US2007/ 072959 Exanpl. Met hyl
5-acetyl -4-(2-bro 4 di 0- 2, 6-di net hyl | py
ridi ne-3- carbox H mo' . OlBr |2-50 [00360]
2, 4- Pent anedi one (519 L,©99+% &. 00 nmol ),
2- br onobenzal dehyde (604 L Q7% 5.00 mml ) and
nmet hyl - 3- am nocr ot onate ( , 97% 5.00 mmol ) were
taken up in EtOH (3.25 nL rt. AcOH (217 L) was
added and the m xture was heated to 95 C. After 3h,
the reaction m xture was céd@iled to anbi ent

t enperature, taken u&ﬁ%n Et CAc éZO nL) and dried over
[00356b 2 Semt-Butreiceiogscdfe (Wslbu?%pi @80 srmel) @pd drindigrethyihanggldehyde

(271 glg, 9&09), :Eq)é) mmol) were taken up in EtOH (1 mL) at rt. NH4;OH (300 puL) was
added, the mixture was stirred at rt 1h, 50 °C 1h, then the mixture was heated to 95 °C. After

16h, the reaction mixture was cooled to ambient temperature, diluted with CH,Cl, (10 mL)
and dried over Na,SQ4. Crystallization from CH,Cl,/hexane (1:9) afforded 158 mg (19%) of
di-tert-butyl 1,4-dihydro-2,6-dimethyl-4-(2,4-dimethylphenyl)pyridine-3,5-dicarboxylate as a
white solid: MP 197-198 °C; 'H NMR (500 MHz, CDCl3) § 1.40 (s, 18H), 2.24 (s, 9H), 2.46
(s, 3H), 5.12 (s, 1H), 5.39 (brs, 1H), 6.83-6.873 (m, 2H), 7.11-7.15 (m, 1H); “C NMR (125
MHz, CDCls) 6 19.6, 19.8, 20.9, 28.3, 37.1, 79.7, 105.9, 126.3, 129.8, 130.8, 135.1, 141.2,
143.2, 167.5.

Example 56 - 3-Ethyl 5-methyl 4-(2-chlorophenyl)-1.4-dihydro-2.6-dimethylpyridine-3.5-

dicarboxylate

150



MeOH CH2C12) and crystallized from CH2C12/ hexane
(1:20) to afford 121 ng (7% of nethyl
WG2@8/000070 4- ( 2- br onophenyl ) - 1, 4- di hydr o- 2, 6- di PEL/Ky10pY072959

i di ne-3-carboxylate as a pale yellow solid: M
146- 148 C; 1H NWR (500 MHz, CDC13) 8 2.24-2.32 (m
6H), 3.63 (s, 3H), 3.68 (sy 3H), 5.35-5.38 (m 1H),
5.73-5.83 (m 1H), 6.93- \ 1H), 7.15-7.20 (m
1H), 7.33- 7.39 (m 1H), 7.41-7.45 (m 1H); 13C NW\R
(125 MHz, CDCl13) 8 1®@G,C"1%4,"cpgvie, 30.4, 39. 3,
40.0, 50.8, 50.9, 104.2, 104.3¢c 113.4, 121.5, 122.6,
127.5, 127.7, 128.1, 131. G 1.2, 132.6, 133.0,
141.9, 143.5, 144.0, 146.8 47.9, 168.0, 199.9; M
(ES) mz 386 (M+Na)+, 364 Igzl—l)t 348, 332, 252, 224,
208; mz 364.034 (calcd for C17H, 9Br N3 ( M+H) +:

[00353p4. (1. acEoasdeate (658 nLCOOROBY Kaiwp), PadhlQoberlR80dde (562 uL,

7Wcells overexpressing APP were treated for 24 hours
99%, wi0Prmuatof)faad errthyd hppoimedtonate (SAé nein 98%, ridlocran@bb Were taken up in

sony{s3 Gl &° e, Re QR ¢ g Pl B R T o o .

After BR! ﬁﬁ%@&%n%lx@lﬁet\ﬁéy 00 fedNB ORI Snt WBIn ?et‘dhﬁ@ Qill\ﬁ?&'l witR EtOAc (20
DMSO and the control wells received the sane vol une of

mL), @n&@@\@fs Mh@c@ﬁp@ﬁ%@llm@ﬂaﬁﬁwﬂ&OA@&mm@r@ &) fepféord 451 mg (26%) of
t t
3- ethy(l genﬁf}}} g2 ro Ihglg}fqggg (F @bcg‘%;)] 6- ﬁlnﬁl?e[) Eleécﬁp%b% (#18%0xyqate asa

white fslid: ommgzscmmm aHlmm Q&ﬁ() MHE%@QI;)‘@QW(& NG= 7.0 Hz, 6H), 2.30 (s,
anyloid 1-40 and 1- oduction as a per cent of

(
3H), 28ht(s.0lH), 300-hiR 99?3381054 Qﬁn& oML, |54t (spille; 5.76074n(vn, 1H),

7.02-BORFAB g5 480 T0b TP AR vl Bk s 100 Ihhr C NMR (123

MHz &rlb%) 61121% 1400195 HIS 1512 3and 61608, @%@3@&@3 81063.9, 104.1,
S01512 and 100 nM nilvadi pi ne; and 100

126.7HTEDE5120. AntL 71D 01 29M., alll &di 18il e 13@00362%]4 TheIf b44 Owi4gl, 145.6,

tas.8 PRt o 8T LR TRE T ORI P a2 TP Nuw P D3I s, 304

272, 2880m»03 IR a16ld mr@gHm@IN(nMwHy*ads@un@ and 50 nM
RJC03403; 50 nM nilvadi pi ne and 50 nM HTS01512; 50

nM ni | vadi pi ne and 50 nM SR33805; 50 nM ni | vadi pi ne
Exarngfédj 75-quQMVf]5 -taE&ngA-Pi-Qﬁorophenvl)- 1.4-dihydro-2.6-dimethylpyridine-3-

carboxylate

2T

CO,Me

2-46
[00358] 2.,4-Pentanedione (519 pL, 99+%, 5.00 mmol), 2-chlorobenzaldehyde (562 uL,
99%, 5.00 mmol) and methyl-3-aminocrotonate (593 mg, 97%, 5.00 mmol) were taken up in
EtOH (3.25 mL) at rt. AcOH (217 puL) was added and the mixture was heated to 95 °C.
After 3h, the reaction mixture was cooled to ambient temperature, taken up in EtOAc (20
mL), dried over Na,SO4 and crystallized from EtOAc/hexane (1:9) to afford 176 mg (11%) of
methyl 5-acetyl-4-(2-chlorophenyl)-1,4-dihydro-2,6-dimethylpyridine-3-carboxylate as a
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50 nM anl odi pi ne and 50 nM RJC03403; 50 nM
an odi poi ne and 50 nM HTS01512; 50 nM ani odi pi ne and
WG 008M@RB3805; 50 nM aml odi pi ne and 50 nM  PCT/US2007/072959
ni trendi pine; 50 nM RJC03403 and 50 nM HTS01512; 50
nM RJC03403 and 50 nM SR33805; 50 nM RJC03403 and 50
white @Mlaﬂ viendsaisaec; 'moNi @ﬁ%ﬁ%Zc@mg)Eﬁ)z QMszﬁéﬁOﬁl) @029-2.32
HTS01512 and 50 nM ni trendi pi ne; d 50 nM SR3380
(m, 6H)1d§ &B3 AR (mi, 8HenTBPidrd. (nf, AGB6A] 715t 92 maul i), B)1-7.09 (m, lH), 7.10-

716 GRS P s, PIOOELTER 5 Oese AR G o 104,

20.1, Q@@' iy oat 3*7%”%0% PRANGSS) '1@4'1' ght ot heg. 901’127\@' hoPg 1278, 1292,

gest é érsons skilled in the art and are

129,67 ol 2dad. 3w § hibnl A2t 14pi7s i144 BridH4ur 45 n 60,1199 ; MS (ES) m/z 358

oot T AR R AP i oRBBE (S T s v

(M+K9538gi0atpd with cerebral accumul ation of Al zheiner's
anyloid, or for treating a traumatic brain injury, the
met hod conpri si ng adn1n|ster|ng to a subject in need

O n

O ; RZ0T €,

1cmﬂoaﬁﬁmﬁn1de tetrandrlne, R24571, am odi pi ne, NRS 1845

tyrphostin A9, BTB 14328, CD 04170, HTS 01512, HTS

07578, HTS 10306, JFD O ZOq;l| FD 03266, JFD 03274,

JFD 03282, JFD 03292, JFD 293, JFD 03294, JFD 03305,

JFD 03311, JFD 0331 3 RJIC 03403, RJC 03405,

RIC 03413, RIC 03423%‘%/\/ §oMsgy 00343,

R-ni gul di pi ne, (S)-(+)-ni guRdi-Bl ne, artemni sinin,

cel astrol, quinazoline, i el eni n, kanebakauri n,

parthenolide, [KK-2 Inhibit IV or a salt, derivative

or prodrug thereof. 2. A @#¥8hod for treating a

sease associated with cerebral accunul ation

[00352] z Hehytetectoacetpigl G38 Lor9% er 5 PP damphg? évr@mabﬁmlﬁehyde (604 uL,
97%, growtﬂmoﬁj aﬂﬁ%eti&h%%ﬁ%{?&t&@g@@aDG 9%%”}5% 1#1% erte Pai@n up in

ect I n nee ereo

EtOHa(rsmrntnL@fat at. CABHNEL17qiL Yofvad WededCanip@y riﬂlsm@é vﬁi@|Heated to 95 °C.
ester or prodrug thereof, wherein said two conpounds
After ghethsRzagmn @ﬁ@urmwaﬁa@oéﬁqq@ ambient temperature, taken up in EtOAc (20

mL), dried over Na,SO;, and crystallized from EtOAc/hexane (1:9) to afford 584 mg (30%) of
3-cthyl 5-methyl 4-(2-bromophenyl)-1,4-dihydro-2,6-dimethylpyridine-3,5-dicarboxylate as a
white solid: MP 134.5-135.5 °C; 'H NMR (500 MHz, CDCl;) § 1.20 (t, J = 7.1 Hz, 3H),
2.28-2.32 (m, 6H), 3.62-3.64 (m, 3H), 4.05-4.16 (m, 2H), 5.36 (s, 1H), 5.71 (brs, 1H), 6.93-
6.97 (m, 1H), 7.14-7.19 (m, 1H), 7.36-7.40 (m, 1H), 7.41-7.44 (m, 1H); *C NMR (125 MHz,
CDCly) 6 14.4, 19.4, 19.5, 39.4, 39.5, 39.8, 50.8, 59.7, 59.8, 104.1, 104.2, 104.3, 104.5,
122.6, 127.4, 127.6, 127.7, 131.2, 131.4, 131.6, 132.6, 132.7, 143.6, 143.7, 143.8, 143.9,
147.4,147.7,147.9, 167.6, 167.7, 168.0, 168.1; MS (ES) m/z 416 (M+Na)', 394 (M-H)', 380,
364, 347, 317, 282, 268; m/z 394.052 (calcd for CisHy BrINO4 (M+H): 394.065).
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SR33805 and aml odi pi ne; nil vadi pi ne and ani odi pi ne;
HTS 01512 and SR33085; HTS01512 and nil vadi pi ne; or
WOI®806:020 and anl odi pine. 3. A nethod for treakCnGSm07/072959
di sease associated with cerebral accunul ati on of
Al zheimer's anyloid, or for treating a traumatic
ExamPleaon NIBhyT ¥-acdtiies-(BbRpsbphemkal-i SLd1By @6 atmh@hyIpeidife-3-
subject a therapeutically in need thereof an effective
carboxyleignt of a combi nation of two conpounds or a salt
ester or prodrug thereof, wherein said two conmpounds
are nil vadi pi ne and RJetSAN .~ hilvadi pi ne and
ni trendi pi ne; anl odi pi ngl ajd RJIC03403; aml odi pi ne
and nitrendi pi ne; RITR3ZAS . MES01512; 155 WO
2008/ 006070 PCT/ US2007/4 RJC03403 and SR33805;
[ i pi NG 501512 and ni t rendi pi ne;
or SR33805 and nitrendip . 4. The nethod of claim
1, 2 or 3, wherein each cqgnipound is independently
admnistered in a dosagez' unt of about 0.02 to 1000

[0036%&%' %rgnégﬁézr% glrgrﬂJ %j+% 6\Ig]gper%tjletbl? ygg%ggl? chydg (604 L,

97%, 5 @0 oNTind BnetH1E3- ﬂﬁtnbeld)t@fatecdsas Mgl .97%, 81003mmaher&t Raken up in
at | east one of the conpounds decreases capacitative
EtOH@1251 ml) ehtt yApQHa21[7 wab @ddedl@% the falﬁ'ﬂlf@] WﬂStheeted to 95 °C.

After %@t Lpggrse%? %élr al rgvv(\?a\lé"goo (P %o %rnlale%t {e%ng)ree %re,n%}%%app élﬁ EtOAc (20
mL) @l diSed &ermswﬁt hag &ﬁldﬁé bl i el &mea @oﬁlﬁmdoicﬁhbzﬁ gel (0-10%
overexpress APP or a fr%gnent t her eof .

MeOIzMCP&p&) g cryiadized frognf Quhpgarﬁxiér%k@raéiogd A%bntgrﬁ a@) o methyl

acel A9 RRGAT e A alhe TN ORha A b full Bpeeseton
solid:tMPSB46314S&I‘MI,éBItNI\/ﬁ1 0evitier @by §01.24-2.32 (m, 6H), 3.63 (s, 3H), 3.68
(s, 3H), 5.35-5.38 (m, 1H), 5.73-5.83 (m, 1H), 6.93-7.00 (m, 1H), 7.15-7.20 (m, 1H), 7.33-
7.39 (m, 1H), 7.41-7.45 (m, 1H); *C NMR (125 MHz, CDCls) & 19.3, 19.4, 20.0, 30.4, 39.3,
40.0, 50.8, 50.9, 104.2, 104.3, 113.4, 121.5, 122.6, 127.5, 127.7, 128.1, 131.2, 131.2, 132.6,
133.0, 141.9, 143.5, 144.0, 146.8, 147.9, 168.0, 199.9; MS (ES) m/z 386 (M+Na)', 364 (M-
H)', 348, 332, 252, 224, 208; m/z 364.034 (calcd for C;7HoBrNO; (M+H)': 364.054).

Example 60 - Compound Combinations

[00361] 7W cells overexpressing APP were treated for 24 hours with different compounds
at the dose indicated in Figures 25, 26 and 27. f-amyloid 1-40 and B-amyloid 1-42 were
evaluated by ELISAs (Biosource, CA) as a percentage of control. Compounds were dissolved
in DMSO and the control wells received the same volume of DMSO as the compound
samples. Compounds were identified that in combination synergistically lowered p-amyloid
production.
[00362] In particular the following combinations were tested measuring B-amyloid 1-40
and 1-42 production as a percent of control:

100 nM SR33805 and 100nM nilvadipine;

100 nM SR33805 and 100 nM amlodipine;
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11. The method of claim1l, 2 or 3, wherein the
conpounds are admnistered orally in a unit dosage
W0 arose@rect ed fromthe group consisting of harPdr/vg2007/072959
soft shell gelatin capsules, tablets, troches,
sachets, | ozenges, elixirs, suspensions, syrups,
waf ers, powdens niledddsibé ead 10§9M£ﬂﬂéyﬂﬁm@é1d enul si ons.
12. The nethod of claim 1, or 3, wherein said
admi ni st ra0peM Bd'S Qit5r181@@<ﬂu1)%ﬂM $i30%Auscul ar;
interstiti eo
it accul AP0 TSRS Ghd oo pEGULBRREHEG
| nt r asynovioainM HTISOAPEY arddorodalNI atnl@disiepi t hel i al ;
opi cal _or pasal _inhalation. 156 WO 2008/ 006Q70
[0036ﬁ>bT/Tihszf9tivwgrgzm§mai@ns THE irster seeasiring Rrmyiosd 1udpredyetion as
aperc%ﬂﬂ(g?cggﬁ%m stration is transepithelial adm nistration
at Is transdernmal, pulnonary via inhalation,
opht hal m &0 stdllnilmmgpnab and SOud\d amlodigine;The net hod of

claim 12, ein said a Is topical

admi ni st raﬁ\lﬁh@ﬂnfﬁ 1Ping an‘g%fﬂlk{é%“%g’er mal , ocul ar,
rectal or Sf(bmlmlb&ﬁﬁh@tah@@() nfPHTIHE 1Rt hod of cl aim
14, werein said admnistration is nasal inhalation via
i nsuf f | at i50mM oflvaripiot kads0 oh SRES0She met hod of cl ai m
1, 2 or 3, n,.conp m ni stered for one
day, abou? élﬁf’ YRS 9\%5@&1\@18%6% B> six nonths to
two year s,50aiM atl&ifind ab 180 EONRACOKAH3Ar e  optional |y
adm nistered daily during the treatnent. 17. The

met hod of 5@|r&\rlﬁmiodlnom@an@50 WM BB 54di d net hod
further esrielt n a therapy for the
treat ment “or 1\%?@%@&% ﬁé%ﬁ %%@fgSe associated with
t he accumgoaiM aml@fiping 3n(ﬁﬂ@’hM sitred@pinéhe met hod of
claim 17, wherein said ther api‘li s a_vaccine. 19. The

nmet hod of @IWW%MW&OWM PWatsine is a passi ve
vacci ne. f j 2 or 3, wherein
sai d subj esg%l\fl;ﬁhgoﬁm3h&g sglﬁl\qﬁﬁggggﬁﬁaceutl cal

conposi t i & ndMICD3403gandi 50 M iteandjpenut;i cal |y ef fecti ve

amount of F9 econazol e,
clotri nazéloél\ﬁéﬁrsgggggam{%%m@go Stetrandrine,
R24571, ardoafi BiTH1 5 MR dLEam ﬂrbfé WakiamdA9, BTB
14328, CD 04170, HTS 01512, HTS 78, HTS 10306, JFD
01209, JFDOOM§B\,338(P®I@3’2)W Iﬂ@@ddlﬁﬂ@z JFD 03292, JFD
03293, JFD 03294, JFD 03305, JFD 03311, JFD 03318, PD
00463, RJC 03403, RJC 03405, RIC 03413, RIC 03423,
[0036PEWID KON bXBIIRRBHB thaReHd @ebodliAéme described herein are for illustrative
(S)-(+)-niguldipine, _artemsinin, celastrol,
purpopsi oy 314 et varawk enashfigatiopn peshracs indigh dioreed vellibgesuggested to
t ro
persor{L ﬁqﬁe# QH atﬁ% ?tr alg(l Yrd p%oa;%rem @élftjl{ile(gz{ th}r"f‘;ﬂé&é ggl? be191d gﬁN%w of this
applicagiéi.i er .

154



157 WD 2008/ 006070 PCT/ US2007/072959 22. A
phar maceuti cal conposition conprising (i) a
W@ b@sap®oi i cal |y effective anount of a conbi ne€T/082001/072959
two conpounds or salt, ester or prodrug thereof,
wherein said two conpounds are SR33805 and

WHAT {setiagivien 1SR33805 and anl odi pi ne, nil vadi pi ne and
am odi pi ne, HIS 01512 and SR33085, HTS01512 and

ni | vadi pi ne, HTS01512 and am odi pi ne, nil vadi pine and

AR TR S SRR e
amyldi’ﬂjSQlﬁﬂ.ﬁr:eatB%@%@@la‘@m trabRIFHOS the%%BdéBm@ﬁSﬁng administering to a

_nitrendi pine, HIS01512 and _nitrendi pi ne or SR33805 and
subJeqﬁilpr@%@itBﬁ:rﬁ@f; a dherapqutipally cHpEVTaRrBRHI ©41 MY QAcepr abISEF6365,

econaE@iE,rélgt'ﬁma%él%, SR 33805, loperamide, tetrandrine, R24571, amlodipine, MRS 1845,
tyrphostin A9, BTB 14328, CD 04170, HTS 01512, HTS 07578, HTS 10306, JFD 01209,
JFD 03266, JFD 03274, JFD 03282, JFD 03292, JFD 03293, JFD 03294, JFD 03305, JFD

03311, JFD 03318, PD 00463, RJC 03403, RJC 03405, RJC 03413, RJC 03423, SEW 02070,

XBX 00343, R-niguldipine, (S)-(+)-niguldipine, artemisinin, celastrol, quinazoline,
isohelenin, kamebakaurin, parthenolide, IKK-2 Inhibitor IV or a salt, derivative or prodrug

thereof.

2. A method for treating a disease associated with cerebral accumulation of Alzheimer’s
amyloid, or for treating a traumatic brain injury, the method comprising administering to a
subject in need therecof a therapeutically effective amount of a combination of two
compounds or salt, ester or prodrug thereof, wherein said two compounds are

SR33805 and nilvadipine;

SR33805 and amlodipine;

nilvadipine and amlodipine;

HTS 01512 and SR33085;

HTS01512 and nilvadipine; or

HTS01512 and amlodipine.

3. A method for treating a disease associated with cerebral accumulation of Alzheimer’s
amyloid, or for treating a traumatic brain injury, the method comprising administering to a
subject a therapeutically in need thereof an effective amount of a combination of two
compounds or a salt ester or prodrug thereof, wherein said two compounds are

nilvadipine and RJC03403;

nilvadipine and nitrendipine;

amlodipine and RJC03403;

amlodipine and nitrendipine;

RJC03403 and HTS01512;
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RJC03403 and SR33805;
RJC03403 and nitrendipine;
HTS01512 and nitrendipine; or
SR33805 and nitrendipine.

4. The method of claim 1, 2 or 3, wherein each compound is independently administered

in a dosage amount of about 0.02 to 1000 mg.

5. The method of claim 4, wherein the dosage amount for each compound is

independently about 0.1 to 500 mg.

6. The method of claim 1, 2 or 3, wherein at least one of the compounds decreases

capacitative calcium entry by at least about 10% in an in vitro cell assay relative to control

cultures.

7. The method of claim 6, wherein said cells are mammalian cells.

8. The method of claim 6, wherein said cells overexpress APP or a fragment thereof.

9. The method of claim 7, wherein said cells overexpress APP or a fragment thereof.

10. The method of claim 1, 2 or 3, wherein the route of administration of the compounds

to said subject is parenteral or oral.

11. The method of claim 1, 2 or 3, wherein the compounds are administered orally in a
unit dosage form selected from the group consisting of hard or soft shell gelatin capsules,
tablets, troches, sachets, lozenges, elixirs, suspensions, syrups, wafers, powders, granules,

solutions and emulsions.
12. The method of claim 1, 2 or 3, wherein said administration is intravenous;

intramuscular;  interstitial,  intra-arterial,  subcutancous; intraocular; intracranial;

intraventricular; intrasynovial; intraperitoneal; transepithelial; topical or nasal inhalation.
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13. The method of claim 12, wherein said administration is transepithelial administration

that is transdermal, pulmonary via inhalation, ophthalmic, sublingual or buccal.

14. The method of claim 12, wherein said administration is topical administration that is

ophthalmic, dermal, ocular, rectal or nasal inhalation.

15. The method of claim 14, werein said administration is nasal inhalation via insufflation

or nebulization.

16. The method of claim 1, 2 or 3, wherein compounds are administered for one day,
about one to six weeks; or about six months to two years, and wherein the compounds are

optionally administered daily during the treatment.

17. The method of claim 1, 2, or 3, wherein said method further comprises administration

of a therapy for the treatment or amelioration of a disease associated with the accumulation of

B-amyloid.

18. The method of claim 17, wherein said therapy is a vaccine.

19. The method of claim 18, wherein said vaccine is a passive vaccine.

20. The method of claim 1, 2 or 3, wherein said subject is a human.

21. A pharmaceutical composition comprising (i) a therapeutically effective amount of

two or more of SKF96365, econazole, clotrimazole, SR 33805, loperamide, tetrandrine,
R24571, amlodipine, MRS 1845, tyrphostin A9, BTB 14328, CD 04170, HTS 01512, HTS
07578, HTS 10306, JFD 01209, JFD 03266, JFD 03274, JFD 03282, JFD 03292, JFD 03293,
JFD 03294, JFD 03305, JFD 03311, JFD 03318, PD 00463, RJC 03403, RJC 03405, RJC
03413, RJC 03423, SEW 02070, XBX 00343, R-niguldipine, (S)-(+)-niguldipine,
artemisinin, celastrol, quinazoline, isohelenin, kamebakaurin, parthenolide, IKK-2 Inhibitor

IV or a salt, derivative or prodrug thereof; and (ii) a pharmaceutically acceptable carrier.
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22. A pharmaceutical composition comprising (i) a therapeutically effective amount of a
combination of two compounds or salt, ester or prodrug thereof, wherein said two compounds
are SR33805 and nilvadipine, SR33805 and amlodipine, nilvadipine and amlodipine, HTS
01512 and SR33085, HTS01512 and nilvadipine, HTS01512 and amlodipine, nilvadipine
and RJC03403, nilvadipine and nitrendipine, amlodipine and RJC03403, amlodipine and
nitrendipine, RJC03403 and HTSO01512, RJC03403 and SR33805, RJC03403 and
nitrendipine, HTS01512 and nitrendipine or SR33805 and nitrendipine; and (ii) a

pharmaceutically acceptable carrier.
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