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[0001] This application clains the benefit of U S

Pat ent Application 60/669,541, filed 5 April 8, 2005,

and U. S. Patent Application 60/717,541, filed

Sept enber 14, 2005, each of which is incorporated
MBBUNDS/ WHIGHANHIBIHBETASECREFASEACTIVITY AND

pur poses. STATEMENT AS TO Rl GHTS TO | NVENTI ONS MADE

UNDER FEDERAVAE/T EHORSHEHD U AHER BOBevEL OPVENT

[0002] The invention was nmade wi th government support

under %QSSWBMSE@ RELATBEDBBLYGATIONy t he
[0001] I\%%s a%ﬁ 1cat1%ﬁ tciatnﬂg ﬁ‘tsehb%fneﬂﬁcgflgs Pi&ﬁM@/&g_@?ﬂE filed

April 8 IMEJ\ﬁﬂdGJNS[ PABR| Aplichroms0/7 57,54 15 €idaieS dpserib 1 gR @SS bach of
mental deterioration in a human resulting, inter
which 1%1mcarporaﬁeq hgsein by riSFRICG I WS eREIebhIoR AW PHOSES- ent at i on.
Al zhei ner' s di sease accounts for the L 5 majority of
seSTNATEMENE AsI TARIGHTS TQ INVENTIKINS MADECENDER

0. i DrRSeEY FoxSorlin st fR pEEr oFSont

[0002] | TREIRRLASEHaBRE With Fol&8ident ®ippbit Ghddr- f%rants AG—l 8933 and Al-
Hi stol ogically, the brain of persons afflicted

38189 aayardad hyethe Natipead drsbitutss ofclhenlthe tIheiGavarrmgerd has @Ql’tﬂllt nglﬁs in the

of the intracellular neurofibrils and the presence of

invention
Cenile pl agues conposed of granular or fil anmentous
argentophilic nasses with an a I0| roteln 10 core,
| argel y due BOCGHeRENINROETHAIY KON 0i d protein

[0003] (ﬁﬁ% Hertdts s pr #?ess?&%ﬂ%&la&e’tég@rﬁkﬁ% a‘%ﬁﬂnereélf‘tmg, inter

ogene3|s progressi on i seas
alia, in {&3e Iof(memofy, SonfusiNatand disBentatdBr. A1zhdigRe} Yiseasd alcsouants for the

. . proteglytic fra nt. of. anyl oi recu r tein
majorit] Fspie Hppias S0 sk leaing phvsaior 9o 00l RoferSel R,y it
Vital SthERE eh. reo ke gﬁﬁ)lﬁﬂ@féﬁélﬁngﬁ of vlibIMRGn é&atea %fe‘%ﬁ A5tReit O

generate A( ., Proc. . Acad. Sci.
entlretyD.JSIv‘-’IlsgoiogszBe ﬂmﬁ@m@m ©egsonwﬂ$t®t wish pé\ézheuaﬁrs dseast is,

charactiotbg o B EEhof e bR ne s RAT A% s P SFSenhd

plaquestcroﬁ@bmuf g@dnuldNl of H@dr@itos HiGRaItlic thasepehantamyloid protein
invention fulfills these and ot her needs. BRI EF

core, lagighRto e @pgnum@wf Brangsdeid proteind Al és Bxstbrainy ék i on

es noyv ecret ase i nhi bi tors ngd. net f
cccumdBiit3 1Rl T e B Re P amtb gl B S P AR S aRo B,
Nature Absz %Lmsa 989 ) iafi@ BSEprotdol A GRoi kb SBaniTd d$pe AR PESEHL APP).

[0 I n one aspect, the present invention provides a
APPis (:kea*eeéaménabl:ﬁ By Prbrciitessr(aiso efomerito dsandmapsithd) ngﬁWﬁd by v-
secretas%lto geRgerﬁé AP (Lin, X., et al., Proc. Natl. Acad. Sci. US4 97:1456-1460 (2000); De

Stropper, B., et al., Nature 391:387-390 (1998)).

[0004] There is aneed to develop effective compounds and methods for the treatment of

Alzheimer's disease. The present invention fulfills these and other needs.

BRIEF SUMMARY OF THE INVENTION
[0005] The present invention provides novel B-secretase inhibitors and methods for their

use, including methods of treating Alzheimer's disease.
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[0007] In Formula (I), Rl is halogen, -OH -CF3, -NQ2,
WORRBRI0668 ORL0, -S(O nR11l, -C(O R12, hydr ogenpPCT/US2006/013342

substituted or unsubstituted C3-C20 al kyl, substituted

or unsubstituted heteroal kyl, substitut ed or
[0006] uFrserssaspecit b pespentaavankipn pravidst i-sresxtassrinhibitor compound

ubstituted heterocycloallcyl, substituted or

havmgtﬁﬁim.ﬁ ftuted aryl, substituted or unsubstituted

het eroaryl, or “L4-Y. 10 ,[0008] R5 is hal ogen, -OH,

CF3, -N®2, -NRSR9, - RI®R

\ -S%)anl -C(O R12,
hydr ogen, subst it ut% u stituted_al kyl,

substituted uns &8 d hetero 'I"ky\?, supst tut ed
or unsubsted q al LKy sub t UNed, @
unsubstit ut e hei—er odycl ofal kyll , sbbstitut Ed

unsubsti t ut ed aryl, @ swWistiouted or unsubstituted
heteroaryl. [0009] R2 and R3 are wR:'I"ependentIy (.
hal ogen, -CF3, -NO2, NR8R9, -OR1l, -S(O"R11l, 15

[0007] - ‘ﬁ{ ﬁ%ﬂ@la (D)/B’J]H@%@l&gerﬁ uQSt LE P, ed0ogr-NRIRE) bet™, us@oh.R",
@ , substituted or unsubstituted heteroal kyl,

-C(O)Rs ubfsdrpgm sebstifutecherupsubstitited Cofod ek fubstiyesker qnﬁwalwted

R A S e
heterocﬁﬂbzﬁkﬁlaﬁwstltmd or-dnéub\étltlitélﬂélrm sititngedat wgabstituteiheteroaryl, or
-NO2, -NR8R9, -OR10, -S(OnR1l1l, -C(OR12,

L%y - hydr ogen 20 substituted or unsubstituted al kyl,
substituted or unsubstitut ed het er oal kyI subst | t ut ed
[0008] oR’ isthalopest, FOHS @FmMQaINRyR,, @E,bstS(Q)Jlbd -6O)R™, hydrogen,

substinfECRTp R aE HEh SR e B HeR fpupined o

unsubstitgica c9alotiyl, @ﬁbstlhﬂedYor dr@@l;s%}ut%h&%cgaoﬁkﬂ substituted or
I nd ependen{y C(OR12 R$R9, hydr ogen,
unsubststut@étanryluoe@bdrtuted@s um@smtuteédleéﬂrwyl substituted or
unsubstituted heteroal kyl, substituted or
[0009] umétahaam%au& idemdents/ 1eadgey] Cfsub@i,t-NRéIdg eOR'’, -S(O).R",
ubstituted heterocycl oal kyl, substituted o
-C(O)Ru nBM‘ﬂJ@EPlL stlegityded pr unSE%’é‘t‘tPil altlera SB‘?S“@H?S Bemwﬁﬁtgwted

heteroapﬁzg :s{lgé?lfs ﬂfecri 8?nﬁ16sub§'t1t§ted kg&v%k§1Tg‘g(;/s %Jg@ﬂl)r st RsSENt S

heteroc?@dﬁlldﬁz SaEtiataBAAmsTGhB¢d 881, issbstitated envkesubitituted heteroaryl, or -
-(OR13, -35(0 2R14, hydrogen, substituted or
LY. unsubstituted alkyl, substituted or unsubstituted

het LT oal kyl, substituted or linsubst i tut ed cl oe}I kyl ,
[0010] sWRISs heloged -OH, bﬁﬁuﬁﬁ@z,tNReE RORET, o3 ngO)R , hydrogen,

stitu S ed ar 0 sub
substioEGhe b TR BT BraR e & by B P ERRIL Sh Rl o
unsubs@%ﬁg dagRdalk Qﬁﬁdtﬁ&té&dr @isubdiiutes hetettcgeloallkl lsub stituted or
substitute unsubstituted heteroal k él substi t ut ed
or

unsubsifutagdrasyil guhstlw@dormwamt@d hetergpiyliot ok e

unsubstituted heterocycloal kyl, substituted or
[0011] urlmbﬁtm dit adlependentlyorS (SRS, i- C(ORI? oNRERS Uly8ioigtnitsabistituted or

het I
unsubstltuted alkyl?lsubstltuted or unsubstituted heteroalkyl, substituted or unsubstituted

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl, or LY.

[0012] The symbol n represents integers from 0 to 2.



10

15

20

25

30

[0015] R10 is independently -C(O R13, substituted or

unsubstituted al kyl, substituted or unsubstituted
woetmrioedsB cyl , substituted or unsubstituted cyetoaiskob/o13342

substituted or unsubstituted 10 heterocycl oal kyl ,

supstituted or unsubstituted aryl, or substituted or
[0013] uB;g Lstigd¢neuﬂ@ﬂlm€t(@}§§,r§(O)zRﬁob?l%?g@a subsbityteg erasyetitted

hydr ogen, ' u ' |

tky, =B epB Rt RGO LB R BBt ot

substitufdd od RAsUbstifutddt leteroyeloadidyk substiutod b tugubstitoted aryl, or substituted
unsubstituted heterocycloallcyl, substituted or

or unsubfEeARSIEIERY aryl, or substituted or unsubstituted
heteroaryl. If nis 2, then R11 is optionally

[0014] - RRISRAGentiéntly hiyslrdgeny substittited or Rasubisgtutast alkyldsubglétgted 05

00 R12 is independent!ly.-NR 1 - . .
s 94 BB b AOSRERS b B, et or o
heterocdk{1L $HoS8GkuRid dRmbitstitutdd 21, besdkOmtddydr unSubistitiitéd fictetoaryl.

or unsubstituted cycl oal kyl, substituted or

unsabst it ut ed he y ' r .
00151 R REHERERTECFOREL SUB or BB A S E b o
unsubstiiefe herrodllyl [ M03iBhiteRbB uhsubititdef encleatiklyl sulisfi@ed or unsubstituted
-NR18R19, hydrogen, suybstjtuted or unsubstitut.ed
heterocglealiyl, SupsISen Rt ged ATHs SbSIHURPTHIE Uy iR heteroaryl
substituted or unsubstituted cycloal kyl, substituted
[0016] oR"" isrisddpshddntitydnydivete rsobstithted bkyhsubstitbtetliailof,eubsituted or

unsybstituted aryl, .or substifuted o nsubst, t ut ed .
wsubstfged oAy %‘3&1‘?}‘;@&1’& up FW&% f%ﬁ%ﬁ;@‘ﬁ%ﬁ%@%?ﬂsub“ﬂmfd
e st S5kt LB bidsttuesl & diglibstituted het )
hamﬁcg%ggggfﬁgggﬂbr %th_sfﬁ?ﬁ%gg’heteroahgyl, subsslti?utizglmary

If n is 2pthen RS Uisspitipnaltse- NR/ R Salfayis, 1 ayids shantRit egneshydipgen.
unsubstituted heterocycl oal kyl, substituted or
[0017] UBStRShidpeh@shiigr-WR 5P, -0RbS hiyinoged sobstituted vbahsubstitertd alkyl,
“heteroaryl. [0020] R18 and R19 are jndep ndenﬁLy .
sbstitutgdierorewbstisuied heteigakyl, sRbstferbet ynsubsdutay ky¢loalkyl, substituted or

SRS ARSI BB s o

unsubstitddistarédiyled het er ocycl oal kyl, substituted or |
unsubstituted aryl, or substituted or 30 unsubstituted
hete{qa4 délti?o(- ﬁ@ﬁﬁml@@% & él'ﬂ%%@@tﬁﬁ@é%@ﬁﬁsubﬁm%a]alk 1,

[0015] %ng %&% ar indépendentlglﬁédro en, substituted or Y

substitutersertbatsithsiitwred hétkyolalkyl, sutbstititediocensgbstimisd selpalisyle substituted or

het er.oal kyl ubstituted or u i.tyted | kyl,
bR os P vt o bt BRRED sh fisuPy R f
unsubsSiubRRitHctddbf¢1. or unsubstituted aryl, or substituted or

unsubstituted heteroaryl. 5 [0022] L' and L3 are

o1 1RGN, R0 NG, By o

I'ene,” 0 Itute
substitites obsisubstitedd heteryatlad, kybginged bRunssibstitheticyclbelttylh substituted or

bstituted al kyl ene, -NR17-, -S(O.q-, or.
unsubs ORI IOBP A S UBGRIOH oF B Uhiied Ay PsStipise 25

1150 ] endently hydrogen, substituted or
unmﬂmﬁ%éﬁ%%%%?u gd al kyl, substituted or unsubstituted

h roal kyl , .substjtyted. or unsubstituted | oal ,
1002010 b S B i vare andepradsity B SREtREEL P EFub YRR L.
substitotE@ st flsubftuiRl BRG] subitReted oY lnsuBktithtdasytloblk§T s@stituted or

unsubstituted heteroaryl. [0024] The symnbo

. q
unsubstivedsateroeydenlkyl spstituted grupsubgtitrted aryl, or substituted or
unsubstituted heteroaryl.
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[0025] Al and A2 are independently substituted or
unsubstituted cycl oal kyl, substituted or

wanewshizedes ut ed het erocycl oal kyl, substituted OPCT/US2006/013342
unsubstituted aryl, or substituted or unsubstituted

[0021] Eg?:]l?r o%(a@;b\{lglegen e@?&& n, su%é{' 21%36s 1m|t§d Ial:f‘&yl

subst1tut§( O e Arted BHBBLALY ts@sktRed Ht”uitéﬁt%ttﬁt% %gtct@tﬂrsyt &fftituted or

substituted or unsubstituted heteroal kyl enée
unsubstptstﬂm hgterodycloiklayl, sub0@ed oRaubfidted and, ®R2Bbstiteted or
unsub geglt%epdent |y substituted or unsubstituted al kyl,
su Sfétb‘ e unsubstituted heteroal kyl, substituted

unsupstltuted cycloalkyl substituted or
[0022] urlsuméth erpiadepchdendlyscand oéW(yt, ~SEdpssubstituead grunsubstituted

alkylenﬁ nc?r%ﬁﬁ&t tl'itr% ggb\ﬁflg%}ggﬁ%ﬁ gféposa'i éﬁt etiz % st{’é‘gﬁéﬁpet olrtu%ts@o%tltt%ted

roary n ano er aspec

alkyleneWNRIT-, 8(D)¢-he stiBstivsted et assebitithicdi Ihtatéfoaﬁqﬂmw nds of
the invention can be enpl oyed in nethods to decrease

[0023] "BFRRShAe n&éﬂﬂg h%jrﬁtogfeﬁ‘%béﬂthééd of! tedgﬂ‘lgfl Oéélﬁgt}tﬁteﬁ

a P-secretase a menmapsi n
unsubsitietaddmteodllyd, substitotedatr Iunsubsnmte(dii‘ryahrgall@i dupstivated or unsubstituted

heterocrggllpgl%yl:,/ gubtsﬁ%tﬁ(ﬁqr)}g]ﬁg tgd ar, g’a E S gpﬁ%ﬁ&i&%ﬁé&%ﬁad heteroaryl.
accumul ation of (3-anyloid protein, respectively, in

[0024] ¢ H&e&u@bﬂb@raﬁfespmte aq Biteges fiome® &1 Ase i nhi bitor. [0029]
I n anot her aspect, the present invention provides

[0025] ph@rama@élm trdbp & By sausﬁmsed ccrcmmmsﬁmﬁ@i &yoleaMBp sfubstauted or
3-secretase jnhibjitor conp of the invention or a

unsubS%ltﬁépt@t%oozd@a&éfb splgtiuted thsubttttweé eRpoirigbstiuted or
[ gﬁégutlcall accept abl e
unsubs@gggra Hé%?etréa‘?{?lo“%k]th%rﬁano I aspect yof thg pr esent

00261 457 b rORROb e CURPR oL TUNIHE SRERBIC o subsiated o

unsubs%ﬁe%%?ﬁe&r sub@fEtdd BRSis tﬁ%ﬁ%é@ﬁ&&o%?l@n&%r a:i)_ g\_{i}lyl linker.
2006/ 110668 PCT/ US2006/ 013342 secretase activity

[0027] hﬁr/l% C’E# ySI ﬁ ofiSit ﬁg’ep %efnglpf syl tﬁg@gﬁr&%ﬁt&@%&ﬁ k%f. dsubstituted or

unsubs@t@ﬁddfﬁéte@édllﬁbﬂ subytituted! or Yinsubstimufeaedyciotlkiyl, @abfiute® or fil@bstituted
di sease or condition.  In an exenplary enbodi nent, the

heterocgi¢lgalkyle sybstimtoder unsnbstitipd arah or substiATedDy WEEtwTd tpjeroaryl.
OF THE | NVENTION 5 Abbrevi ati ons and Definitions

[0028] [ GR3ddthdirmspeadd bf ﬂreipaésieﬁﬂi&vet’it&ﬂ the Bededrelid¥ entibi®dr’compounds of
conventgonal n| ng. w.t hlcg t he chem cal and
the invegtion gh & Prployed ITHEhe R i desyeasa PRI & CaRticar fivitadecrease

hydroly%tfsg)rtl? g,? %ﬁ!@ 'é%tt@ Pf‘{t ﬁj @&F’&U&F St C%i %&ﬁ@)\%\géﬁgaste U d g&%umulatlon
chﬁolysm ofa

of B- angllkﬁmp&ﬁbmaélhﬁve oGR8 Zhotfterfendhitpsin X ¢Hedliti EANRS.
specified by their conventional chem cal for mul a
B-secretase siteand pestmudgtiontod Bramgyipid nrptein, eespedtivelye ncthnmbsmcc néthe B-

’smxda$%§ﬁ¢&Plly identical substituents that would result

Tt ng the structure fromright to left, e.qg.
is equivalent to -OCH2-. [0033] The term
[0029] - dp tamther %peqt,ttb@ptesw imeenen proyfdeg @btmtace@mkwmwmons
n rW.S st at ed
compri{JRBH SienttBsi 5 SDGRUS BouRE AP tupd of s Hngettioh o Rapesgqpsin

2 B- secMéxs@ bnHiBYork8mpdind Johlbiﬁétiéhaehﬁga ph@fdceically acceptable carrier.
polyunsaturated and can include di- and nu?tlva g

[0030] gi Cc?tilet’ aspec\{ oP the present invention, the B-secretase inhibitor compounds of

the invention can be employed in the treatment of diseases or conditions associated with B-
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t he nunber of carbon atons designated (i.e. Cl-Co
nmeans one to ten carbons). Exanples of saturated
woydrisaaess®on radi cal s i nclude, but are not | i nmPCEASR@ME/013342
groups such as nethyl, ethyl, n- propyl i sopropyl,
n-butyl, t-butyl, |sobutyl sec-buty
secretasg @9%Y1éh ax§1ofysist oyl B-sessatesicsiis OhAS- amiélemrgcwor prefein, and/or B-
a i
anyloi FRER e RRERYY doulfaBE pppel Ritotien B B8 dens Mgk o
In an e)@fnpﬂaiyenﬁﬁdbh@t hbmdiﬁeaaé ist AlzptimebodidsaseExanpl es of
unsatur ated al kyl groups include, but are not limted

Vi nyhg F%]Eg?ﬁﬁﬂ%bm bﬁOFzrlzl‘Eqw RTYON 2-

(but adi eny pent a 1, 4- pent adi enyl ),
Abbrevatibynydd Définiios 3- propynyl, 3-butynyl, and the higher

st PR TS A2 S b i
and biologfal art STROGR MHical Beudngesin@iokmhRe 8et Bith bl dre@bnducted

part of another substituent nmeans a dival ent radical
accordigigto the dtandachrales af dhgmica yaleresnkgiavw @dhe phamiggltarts.
limted, by -CH2CH2CH2CH2-, and further includes

[0032] t Wﬁ@e gﬁlmumendg@aps ﬁedpélﬁﬁ@l/%}a&euhehﬁmahdﬂ)dheﬂn&al formulae
ypi cally, an al kyl (or alkylene) group w,l

written ﬁiomﬂeit tp gighy ﬂé@é{rqslaﬁﬂsa%r@ﬁglpaw Jth, ch%@élhg}d@%%al ﬁl&%ﬁlﬂgntféhat

woua By 3 BRSSO 09, @1k ey e, gag)

-OCHz-shorter chai n al kyl or aI kyl ene group, generally
haV| ng eight or fewer carbon atons. [0035] The term

[0033] ﬁ%%%lﬂ’?l A, bytﬁéelffoﬁﬁs! }Igar%f dn@tlfe? B sidfeh® ﬁ‘néﬂiﬁ riJ.nless otherwise
anot her term nmeans, ess otherw se Sta ed

stated, & steddgle (€. rtm‘bmmph@}) onbwdtaéctheimaphcombm@tm thereof, whlch may be

rocarbon radi ca Ql VWO 20 10
flly sef3¥F a3 o PA 24D A MURGER A i Prlp gl ovine
the nunier bL&FboPABnEAeH Sitéd @RBCATL, @bars@asto M altRine). Gla@iPles of
sel ected fromthe ?roup consisting of 0, N, P, Si an

saturateg hydraravitearradiaals Fslusies hus gemnetdmitag toygroupg sieh apmpthyl, ethyl, n-

. | .
o, BT S S A
isomersR)foD eamtlpBl npaityh) &-heik el ﬂdleptyl anyctiyhtaad therlikeo At mm;atu5ated

of the heteroall cyl r%ﬁﬁ t t he Bosulon pgvvl}
alkyl gropp 1sa<pqu1}av§}g&pfg Or $N05¢ %HOIt ekplgs qrygsaturated
alkyl gr'&%hzﬁﬂd u(ae %@5&%&1@8"(6‘ C{@nﬁl bﬂqﬁzlgcﬁ;eﬁ Nefotyl (j_rzlmisto gntEx?yl 2-
(butadierGHR 2 3-peifRadibis], }Mpﬁfﬂllers(lp)et}@h@l 1- and 3-propyny1 3-butyny1 and

the hlg%%%%%@%maaéﬁéﬁé ;EJhe r erd)_%the

molecuWa'a%y%@lﬁﬂ(ef@@ )heter oat ons may be consecutive,
such 0 for exarrpl e, -CH2- NH-CI:I—B and

[0034] b;',:ll_lze tct%lg :" 1%(3{%1)1 by’ r}gnf[f 0 %f‘g %ﬂanotcher Sbs st1 gn{%%?%agn(g Oglent

radical dewédemmraadmm,l as @gérhplefied, b@mdﬁ eihﬁfeaabyyCHz@HZCHZCHz- and
exenplified,  but not |[imte

further fpedudesttipose srgups dpgeri hﬂibﬁﬂaw as ﬁ%@tewaw}e@m"k‘y“m%lyg ) alggl (or
alkylen@ﬁ%t%%ﬂ?\éf} m'ﬂﬁxr/]sz ﬁ&z’ngl. %@4%%% ecﬁié% E\?fh Q]Bi%kﬁésggavﬁl&elo or fewer

carbon atokd teeapieftaredah kel peesedi iamenimn. & dlo’whealkyk @) "'loSter blkylene" is
15 fur al kyl ene a het er o l.ene Iinkin
»shorii e A R O R I L T
nplled by the direction in which the formula of the
[0035] | i Wiici tengn. Jhadenpaliksl, Wy itsediior iFoembinatiph with anbihef ermngans, unless

otherwggé‘@%q%bg ataé%os\rt]relsg%p orsbrancthed 01%19 ) ozr%ychc Hydrocarbcén 1)a€110a1 of
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het er oal kyl groups, as used herein, include those
groups that are attached to the renmi nder of the
wounbmaude@st hr ough a heteroatom such as - C( O RPCT/US2006/013342
C(O) NR' -NR R, -OR, -SR and/or 20 SO2R . Were
aIkI |s reC|ted foIIovvedb 5e0|tat|ons of
combm@tbcé?é .thqreofh%qr@%saag R ot lgashorpscarban atpms and pigepst gpe ppfgroatom

selected $r&if thd fralth bonhRind 2 . 906 ¥, 2l %vﬂeﬁélﬂﬁqenﬁfxs%l Aholf¥bifur

are no indant or nut ual exc

atoms nR@tdpeibnaliyhlse spdrzed and the nérapah hytlercgzmml psaym‘;monalhr beed t 0
shQu

e T R T S e e
of the h@l‘%fc%[l&@%;l‘dﬁ cﬁ*raPHﬁ%)osﬁlHﬁ l@t @ﬁlch R :ﬂ(ﬂ@félﬂ?lS' a'tﬂé@hed&@ the

he ternms "cycl oal kyl" and ™heterocycl oal k %
remaindsy of ﬂnsnmlbmé@ Brarhplog mwhbidndwt a nopdimtted toeCHae Hs0-CH,

o CHERRIR HIC BRSNSl S0 Rl b, o @)

CH,-CHI8(0)s-0m| {OH=CHFOlCHS t&i@’[&i)gaCHMlCHéNl@CHg OUHACIEN(CHs)-
occucé t he HEOSI tion at which the heter ocycl eis
CHs, OftH=a &:Hr@ ad£3hi Had vy hatereatepisapay e conseqnbivesugh as,
I kyrky t "
for exar@éfél -gg—gzﬁ 7 —’ : )}t:éﬁ hé((f];élo gg(@l—f‘)gg[ (?h%)i}léltrlﬁqhé %’ng heteroalkylene" by
itself orcag phanlo€ xestiér, subytnihmhemﬁam; a danahbnt tadidal &avivelbsomp hetsroafkyl, as

exemplﬂ-e%e{?ﬁgl%g 1’?@?5 éﬁ’y ﬁ%p@ﬁ? ﬁﬁ#} C%E p‘?l{ﬁae r‘?féa-ﬁ;fr‘ﬁ egHt N ]CHZ'

For hetgroﬂk?l%ﬁé ?ﬂoﬂﬁ hefrPhtas b 13 @ccﬂgy B R 108 bbitydfithe chain termini
t et rahydr of uran yl

(e.g, alkyehen@hydatlbﬂ@n@(;m wlkyleneaminhyalkpleh¢diammoyand the like). Still

e AL B30t B BB i B8 v

1mphed[lQD£ﬁg ]ilra-d'iﬁ)ntlﬁ FfEch thaFemu@d of theligkian grodpyis Wi‘ﬁféﬁe IP¢LexMiple,
part of another substituent, rmean, unles

the fom@ttlh eﬂéﬁ));B‘ -gepieets both Ut Re and HREH{ e, A@rd@mrﬂ@d apve,
heteroa kS’g b%ﬁg gqhedafgeq u %Qfﬁhé Mmﬁe él%{l?{th?y&ljé (ﬁlﬁp% 1ed3b AR x%%ngﬂ'nder of

€ 1 nono an yhal'oa
the molE@.ﬂe t}emagiw I&;terbhte»nt en¢h ash@((OXKSLGC@)NRK yNR'H s-ORas8R, Cand/or -

| ude, be I| ted to, 5 trifluor
SO.R'. 3bers IEsemplialoe o‘é{f %\ﬁ%‘?m{teﬁron@f ﬂ%ﬁ@%ﬁ%%rwmyl groups,
such as Nﬁﬁ he thd &, it W %%dgﬂgﬁ)oﬁ A theAedhs héf&%ﬂﬁ?yl M R88R" are not

erw se stated, a pol yunsat ur at ed, ar omat
redunddny dr mmmaﬂigrexslumbl Rathat, thehdpedific hnteimtlleyl graupis erafnemgeddp add

: | tipl f, from1l to i ngs ich .
carity. ks e e B P o T T e SRR Pereionfrep e pocifi
heteroalllld"}'@?%ﬁ.l PRAlMEN ad BfFRSof Be 8ky!  groups (or rings) that

contain from one to f our heteroatoms sel ected from N,

[0036] %gf%I "c%ioé{lg? "G H "ﬁéEee o ctlcg yﬂerﬁ%’gl{ﬁ# %r% O0Ebidhifon

y” OXI

with otﬁmttd:rﬁﬁafdpyesqmahﬂegsl dtﬁtdwmé\ staedde bj&ﬂfCWer@dSm;lﬂf "anuyl"bmd
attached to the remai nder of the mpl ecule through a

"heteroglkyh oigspRctiNely e Asiditinmallxdar lllfit?ﬁoﬂcﬁ‘@aué&la%bﬁé@a?%n aqawccupy the
posﬂm%@ﬂ)&éﬂé}g{l ﬁ‘{ﬂ Eéﬂ)@%qﬁ i Eﬁftche{fl %pfyl/llrg ?efﬂgﬁﬁéﬁj of tie B%EEPE:Y IE'xamples of

pyrro
cycloalBylpyclnd)é )blut ard -nopllmazd) koy Icycl@pdnml;i@zztdhpkyl 4-dyn1|oﬂa>mb/y B;

cyclohedgégg o}iegt2 ox%aﬁ??/ cé. 4 1 \%9 ero%P r%g%rég&l%% but are not
hmltedEPo 'ls—c()f 379k ) Yétrah@rdfoﬁigﬁéﬁ Ml-pl})é‘ldlﬂjflaz-%p@ndngr‘l 3 Bip@ﬁ@ﬁlyi 4-
morphCBmp@g r?’l)-/mylrphohnsﬂywtrdlwdromafmy}vlntﬂwhydmﬁnpyﬁ|-yh ‘@y‘lahydrothlen-z -yl,

e

2- qui noxal i nyl , 5-qui noxal i nyl, 3-quinolyl, and
6- qui nol ylI . Substituents for each

6
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of the above noted aryl and heteroaryl ring systens
are selected fromthe group of acceptable 20
webmtileasent s described bel ow. [0039] For brevPCy/USLi96/013342
tern1 aryl when used 'in conbination with other terns
yl oxy. arylthloxy arylalky%% i ncl udes bot h
[0037] arT)hIe teypg "h@lp" %’&a}qgem" fgygh %@seél@wﬁ agbabelanothersulstityenp
mean, utn?é'sg}%th%ﬁ%lséagtht%al a ﬂﬁogm{ée Qlﬂgnﬁé) bMP gd@r ibBRs g o&?dAﬁfﬁhlu%nally,
to an a

terms sfc¢h 4. "haloelikglyl are mtmn’eitohyd:ludqsmbndydlma%kﬁwhd @nlyha]melklyl kEc)r

examplph é?e%ggalefﬁyﬁéa@y@ oiiop o Cbderb B b oy o f or

i t il
S Rt

herei n

| 004
[0038] 'x’%é?rlr{ R R e o R A T
hydroce{rg&ffgdbsm%ntt\@lﬁlﬂh o KA &ﬁgfe%\%l or n@flti %Qﬁﬁgﬁ' Eirefchai &8 Rio 3

nmoi ety having the fornula -S , ere IS an

rings) valliRly bredissdfogethey of Linkedl etyslgatly. R)Fhﬁwnﬁ'hqt@roarsé wippitedryl

s R b

wherelraﬂﬁ\tﬁrd gehmRd 6Efig.atomiahie\oiptional lyaixédioad, kyd tHe ditogdn” atcamd;) are
"het er oaryl '

are neant to_incluyde both supstit
optiona}ly quaisEss 4@?‘5@6’2‘%’& SrRID eI oR attiohal é%ﬁ?@dema@ﬁ%@%e molecule
oo LGS SNSRI Leh g At
mcludet;fhbnylo binhpHthyla2ineplitbyl( #baphediyih §-pyhosd, 2rppoelyl, Gpwerolyk 3-

pyrazolyf camighrebiy el Praeil Gt Hreadstodsar
oxazolﬁ}’%ﬁﬁolfﬁnyisox@é@yl%‘ié%&@ﬂﬁ' Sadokariii) Z-Qﬂlﬁzckl?l angia@blyl, 5.

nore of a variety of groups selected from but not

thiazolylj Pifewyl 3tivryl, Zﬁueny&,@ thipyeyl, 2-pyraiyl,, 3-pyadyR 4-pyigiyl, 2-pyrimidyl, 4-

ynmldy(lﬁ\lg%ﬁotmaz@ 2—ben%{ 8%61% SHBE 1 &08%@3& 5-

1soqu1n0 ﬁg{&lhgﬁlmy} dﬂBhﬁSrlR‘;’» ‘quiFdRL, and-ONieoINR STlBstlhants for each
(O O2R, -S(0)2NR R',  -NRSQ2R , -
of the ah@ze ncﬁecéam %bhewraﬁrgl HBE Yoz Ep 6tleeieq Spmithy grOWraéceptable

Substltd@ﬂt'c?es{rﬁ%&tbgfo nunber of carbon atons in such
, and R'" each preferably

B T LT T -
aryloxyH BRI My H! ‘I’kﬂ?’i‘ﬁkﬁ@é$%th aSyIR8d héteioar] %tgél Q§&’é}§{eﬁta%@ed

Ket'erocycl oal substituted or unsubstituted aryl
Thus, tb@tegm "alayﬂaykylg uskmcarlt tat imdlude those raligrdd ingenish an aryl group is

attacheaﬁq 6%?‘#53 ed o el'rllgf’/fj gﬁ eihy& yr@yﬁ%%gyl a\#{gﬁé’ léloe) including

those aﬁ@'l@ﬂiﬁfi@hrpr/hlch B%aﬂbﬂﬁ Qftoh Qdg.i Qﬁe%e@é@)%ﬁ@ﬁe@i@pl@ced by, for

group, for exanple, each t he groups i s
examplen@te@@fga@ﬁtomy(e@,l mﬁm@hﬁs% pyedpoRymethyl, 3l and R
han one of these groups is present.
naphthg{ﬂg#)%%p ﬁdgd@glﬂ{e attached to the sane nitrogen atom
they can be conbined with the nitrogen atomto forma
[0040] 4. Thestﬁnn Boxo" 3p used-hexpia Madns pth ey e thal ihepuble bongled fge parbon
Is meant to include, but not be limted to,
1-pyrrolidinyl and 4-norpholinyl. From

atom.

[0041] The term "alkylsulfonyl" as used herein means a moiety having the formula -S(O5)-
R', where R' is an alkyl group as defined above. R' may have a specified number of carbons
(e.g. "C1-C4 alkylsulfonyl™).
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t he above di scussion of substituents, one of skill in

the art will understand that the term "alkyl" is
woresi11068i ncl ude groups includi ng carbon at onmBChwSH6/013342

to groups other than hydrogen groups, such as

[0042] h%l(a%)?leﬁélle aboy g. ’ CF3 "%ﬁ%)l & % qg?kyg Oargﬁénfil k@;j:roa}gyg") are
meant th %c 4(16 5 H’sllllf%'hu{tébbéﬂaeunmwt@djﬁﬁhﬁ of %Ciflﬂlga‘gtg% fRical hBreferred

|ca stituents fo e ary
substltdealsefoneacylty;gmfugmczflraea mravidedibalow. ar e sel ected from
for exanple: halogen, -OR, -NRR', -SR, -halogen,

[0043] - %B'st)ﬁugﬁts for“tﬁpﬁ]@fﬁnd heféﬁg)ﬂgl radlgm gncludl sg&'ou)ps often
referred tuRs @{lylerR; ke yﬂ;l\hreteroalkylm @emaﬂice)lmalkynyk sy@yasﬂcyl

heterocyﬁégﬂc}zrgaycl@%gﬁ% dgﬁfggorcg%ﬁg%tggly:%\te ore_or dndre oIfD"a variety of

groups ﬁélemédafr&lr od) rvlt lﬁnht,ed k) -@RN lsume-tNR AANLORY, fmm";gm -halogen, -
he total nunber of open val ences on _the aromatic ring

SIR'R"%"'smﬁO)En dCUNEReCRR', FEONRRY, A0 e NP abl y

R e R e N G I AR Y R some -

S(0),Rhe$(@)eRRY! NRS(MR'; O &l -aXOuhsahstbérutmeging fromoakdid (2m'+1),

bstit d 2006/ 110668 PCT
where fHS Bisiol dmbensdica 6B FRATHIEY P11 Pragigh R B o GRa 1 each
preferaME}SIH(klﬁ)'éh&éﬁtﬂ?%i%f ¥ hydRskes) %Eﬂltﬁ’f&i‘%ﬁ uBSubsHitSedisddbatked

hét er oar When a ‘conpound of the invention i ncl udes
substitutest er tmsa txburted Wcl%llqd,psubstuuteém mpﬂéostl@mdrh%ﬁrowméoaﬁcyl

substltl%(f) SRR t]ﬁlntec? grryg &ee nt %x%%w%lﬁﬁtﬁ 2 ﬁ%lo%%ﬁ%}h%@gtﬂutdd or
unsubsiﬁkﬁwdlfh?rkyl Sallaé)ﬁﬁ&ﬁhmalﬁoh@%bs B%@rﬂik&l@oﬁpsb SWhédgBdiEp&ihd of
adj acent atons of the aryl or heteroaryl ring may

the invession drandss npee fhaa anp Rogrefp.tfrecxagime each of the R groups is
1ndeperﬁéx_1t€§ %@c(tgfﬁgi@ ?é:%er'a ’Slrlg g?th r% h{asa&lﬁen ljingldegtﬁgll{] %1?@514 tHese
groups Of préieﬁm Whieo R3and R ieratatliedad yhe dawte rifro gdmeatom they can be

combingdpatdhs 3{]&0?%@3 glof {9 8%8%2%3?% ygééwegwa%@éangm fqy egample,
NR'R"%‘ Hl%tahtt e 0@, bﬁtrlﬁ)t f09 [1fﬁ-ﬂea to /} ﬁ%}cﬁnﬁ and \ﬁnﬁ&‘fyh{i‘lnﬁﬂ apthm

are 10 1 ndependent SCO) -
the abovS(i@)li?sswn B U)RiNRnts, me ca° ﬁllhgpl the bxt rd]l uadcrshana'i ghat e term
Jint f t h le bonds, of. th
"oy e, Tk G T i BRI Ban b pROR O W
hydro géii)g'tl@:luﬁs Re&das bﬂléaﬁfﬂ@é JgVﬂiEg anlWETRICH, '@h13%4¢pBlel 4 Uenbscan

Jacent atons of aryl or heteroaryl "ring may

-C(O)C@mﬁcéﬂéﬂiﬁyoﬁﬂs,ra@élﬂmﬂé@)wth a substituent of the
formula -(CRR)S- X -(C'R'"")d-, where s and d are

[0044] | rBigplentdeant bl)fostlﬁieﬁ@ eléﬁ;n(bfed Edrane Bkt bradical Bébstientstor the aryl
15 -\NR -, -S-, 3 S(0).2-, or -S(O2NR -. The
and hetgrpgEHligr QRPN aE° Wneﬁzan Rée sglegtcrironyfer grasmis:dBlagen, OR, NRR",

' t ] lb 1
SR R, SRR S R BRSSO S .tuﬁr@% R
NR"CEY)R!, cARI(O)NRIRT | -NR"EGORR', uUNR4OETR RUREYNR "

xw CEHRLEREE! OBl SH sRSHEL D S0 B5, AR N e

-CH(PH)? Qﬂloﬂﬁt?ldl)alﬁchﬁf et ﬂﬁor&@lﬁﬁﬁkﬂmm Qﬁumﬁérrign%ng from zero to the

roatonf 1s meant to include 20 oxygen
total nwm“-’tef 9@ eper( Wlencsubif the ag@patiopingspivenu snd Pi)h,er@Rl'dR’é,l Rl guthR"" are

preferaﬁg )1%6 3 %ﬂyﬁ%gﬁeggt&h&fcﬁm gﬁgou t&t? £ lﬁ%ﬂ 1tu%ec? alﬂyl

substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or




10

15

20

25

30

noi eties: [0048] (A -OH, -NH2, -SH, -CN, -CF3, -NO2,

oxo, hal ogen, unsubstituted al kyl, unsubstituted
woetmrioedskyl , unsubstituted cycl oal kyl, unsubspcruaseme/013342

het er ocycl oal kyl, 25 unsubstituted aryl,

R O L o b Bt A
unsubsﬂ%ﬁe%rlﬁ?éiéldryl W‘H@ﬁ b 'cBMfo&QldVUftﬂ'ib ﬁbeﬂt%ﬁholﬁ@@s ﬁHlbﬁthé.rf &%rﬁ

sel ected from 50] " (i) oxo, -
group, fom‘,légamplmchlméltk@g& groupm wb@apenalnn@d salekgeti as are each R' R", R™ and
unsu stltut het e unsubstltuted cycl oal kyl ,

o s P BB
ﬁﬁ%ﬁ'g?Piﬂ? KEY & 8%H O unsubsti t ut ed
unsubsti t ut ed heteroaryl and 9 WD 2006/ 110668
[0045] g}y

Uhe ewbﬁilgmﬁ on @wzr}t a(ccpm; O%ﬂhﬂ ¢yl op é@f@maylkmg may

optionsiy bRk Kl o R BEAGKCH QAN ERRALYL. wABLDE LSS

1ndeperfden1ﬂy ~NBO5Z)-, {GBR'ox0g smﬁlb%ond}lHﬁd q-iSkh intéddr of ﬁEﬁl 0 td\w,
stituted

Alternaf GoigiGHh s bﬁfﬁé@%@%@ﬁtﬂé@@%ﬁ%@ﬁu% Pyl gpbeteopr tingaay

it
optlonalﬂgﬁog r&%gﬁeld aﬁ% lsli,bostl%gﬁfﬂ%ﬁ?éfoﬁqgaa]eg ﬁigl%fzg -Bu i éih A LS are
indepergigntlyaCRR!-, -(DreﬂﬁRQCSf; F8&N, e§(Q)2aFH(0)2 R - beh smgkrbong, and r is

anintegSe? gﬁfréﬁ{glt Fod . tes! eﬁsb %rlg ubgt ! tquged;t Oﬁg‘}ﬂ(gﬁlé}ﬁ optionally

be replata8 wagtd ddiﬂ)%jbcﬁidk M&lten%ﬁb‘l@'siwd it 86 sitificaa! diyddjacent atoms of
unsubstituted cycloal |l cyl, unsubstituted

the arylathetesrayyl rng mgy oplionslll 8¢ replaced maﬂlya substifgrent of the formula

' 4 I
(CRRYBEAPIRY i R SR PR depthd ety ety BLATY Bl B xgis —o-
-NR'- -lSS ,68(Dpy SI(0),- NrASFORNR!-0 Uhe SEbtiCicdts Ry RTRALd Bf" dréfreferably

ubstituents descri bed above for a "substituent

llldeper@%%apselect%%?@ hydeogen, syhiEvted oF wesubptityied, Aol substitated or
| ]
sy, 4O SRR 9008, SR
unsubststuted taryludreldsubstituted wb shsubsititettd Zietepod2l. menber ed
het er oal kyl , each substituted or unsubstituted

[0046] C Y sl Ké‘ﬂelﬂ %eeteﬁﬁ' bisdedrbatbed of r'rngg BRI "rrf‘e‘an% ifidude
cycl oal kyl, and each substitut or unsubstituted

oxygen{en.arisesa (D8 sjfur ($), phospldrys (R)umblmbcron(ﬂg)u bstituted 4
to 8 menbered heterocycl oal kyl. [0055] A "I ower
[0047] SUDSubstitestt er@ip," ad 1¥¥@hersiabmhisuestoud k@¥sed fx@ﬁl %8 esllowing
herein neans a group selected fron1a|| of the -
moietiegihst i t uent s descri bed above for a "substituent
group,” wherein each substituted or unsubstituted
[0048] al(ky| -OH, &NEybSHi {0N,eCFgr-NOseHs hilogérg din€ibsGitad iy,
each.1,0 stituted stit ted heteroal kyl 1s a
unsubs G eteR A oAbt YA Db e beteensyeloMky,
unsubstit@ted a.?fl HsubstRAEH heldRak1t4Hged or unsubstitut ed
oa

cycl I's a substituted or unsubstituted C5- C7

100491 (L7 f&v@%ﬁsfsr i GeRaBb e by, Heubtis ok 5

substitutéll witheMogst ede bedsafRay@lR@lditdm: [0056] The term
"pharnaceutlcally acceptable salts"” is neant to

i ngl u ound I C r.e
[0050] p? pa?g%f \;G\/H rél tg?ll? \7@1% ahE‘? % b h&% rbélnf)‘f sﬁggeéga}ll?yl
unsubstiteted hdtenenlion, dilsa@bstituted cycloalkyl, unsubstltuted heterocycloalkyl,

unsubstituted aryl, unsubstituted heteroaryl, and



i

30

particul ar substituents found on the conpounds

descri bed herein. When conpounds of the present
wonventows contain relatively acidic functi onaPCriuss006/013342

base addition salts can be obtained by contacting the

neutral form of such conmpounds w agauff|0|ent

[0051] aﬁbuﬁmybhfatpmll%ml@alkyb ferocyPlon ¢RI ogryL
substituted w}tﬁ'?alg?ét 8@5 Euﬁg%ﬁé%lec@&% es of pharmaceutically

accep ase Ition salts include sodium

pot assi u Ci ni.c am
00521 Raymespanis c3e. S5 -GRERy og hiBRfrE Rl anon,
unsubsti ne%lf%fe? R LRVBRHeA cFABAIRYINusebatited ﬂlytehﬁgfbbalkyl
unctionalities, acid addit1on salts can be obtai ned
unmmmﬁmﬁ&mwhummbﬂgwbﬂéﬁmﬁuwﬂamﬂkorn1of such 10 WO
2006/ 110668 PCT/ US2006/ 013342 conpounds with a

[0053] S(Hf fi 'aﬁdy{E HetcfdHREN] cyefoallig, Mbcr}etbaﬁqﬂ chrylebt Insteromgydtsubstituted

sti'tabl e i'nert sol vent. dﬁﬁ Cgﬁ Oy, hal
with at 1epﬂsmmbmtu@érs¢lycta<é Eepr &y DN ahs 1 Oh -G O halogen,
unsubstlhy éfr glgﬁ ﬁn@ﬁﬁs%tﬁg& 1¥t§1%a11{ﬂ %ﬁﬁéﬂf@%ﬁl&%ﬂ Sudstb®ituted

romc tric, carbonic,

heterocyBRAIKYY dlhggﬁﬂmaerdmm and mlmubqaﬂtwhed beteroaryl.
nonohydr ogenphosphori c, di hydrogenphosphoric, 5

[0054] SN"'&H%] Nifrite TORRBYRALPAR M SiHet1hit6d sub¥Ebubidir6up, O4is used herein
orous acids and the like, as well as the salts

means a@mp\,setécfedd‘mm gll af theeulystmmmsmbﬂdg@mf% foz @ "gubstifyeat group,”

iS55 PR P PR € o sl

each sub@ﬁfuli@l JrGnsRRNFRAESM:bARYGs aRubdtiohtyd Sﬂlhrfwbs;tctuted 2tto 120
tartaric, nethanesulfonic, and the Jik i.ncl uded

membered betemhlksl, @ﬂcheﬁﬂbmfuteé&r @@S%%Wt%yﬁbﬁ}kﬁjé\fsé‘ %ﬁaﬁtpr?é or

B PO e AR L b ot

substitufd@ og en®ibstithited 4'tPBanermbead hetatocBebalkyl, Jour nal of
Phar maceuti cal Science, 1977, 66, 1-19). Certain
[0055] bR[e'EA\%ér%uﬁsQ pgls gf e?@ﬁbﬁ'ﬁ?e‘ﬁ? ?&)u " QY QEdd 1cif idads B group

asl c a acidic functionalities that all ow t he
selectedeup all ofl thetsobdttuentsodeseribesichbon¢ forei "smi@tmt@atgroa;p, Fhegein each

ddltlon sal t.s 0057 T , the.c 0
substitfs g neor DA on ragted i e S FIRRLGER: Rol ¥ 15
substituRQ 'ﬁﬁﬁﬁ)’éﬁt‘u‘ﬁéﬂl Heieér@eﬁl@ﬁﬁ!i abhmtitgédis: unkhisstipites 2 I‘Ddi 8 membered
Invention includes such salts. Exanples, of  such sa

heteroalikyb kadhesubstituied bt bmﬂubéfstuteﬁwﬂ@blkbhlﬁ geybstifyied af E%S“bsumtea Cs-

Cq cyclqr’rq‘ﬁfﬁaqngiﬁm 1{ %ﬁ)gf, L§1 fﬁ{ ted rgé‘};"?‘f‘ﬂlﬁgﬁfé g%t%gtuted or

unsubst{tut)edts% 7 madntser&d hem:mt;ytﬂ@kylt her eof including racemc
m xtures), succinates, benzoates and salts with am no
aqid U kbes endt {oSnéBie Bts of the active
[0056] ?hpz?r%d Ea%c?‘ﬁ%gﬁg]a& ?eosat Eose ski |l gd [ ?1 the art.
compoudids WBh8re fﬁiepamé m\tnhaielatwehymonfoxtd*mdsmnbe&ﬁsdéep@némg on the

preferably eney at ed nt a salt wt
particulp S FHR foynd o ¢ 5%6%??%& flpis ﬁ%fi hitpin WJB oSl B the
present gﬁ%}ﬂﬁ@ﬁ b(?{t‘ﬁh rélﬁt'i‘s‘b@y" acideSunARhEtes! Bds8aditibh 8al6:0Ha &6 dtained
iffers fromthe various salt forms in certain

by contpdtingi thaheutyat perafisash coynpdinds wath a{ﬁgifﬁlql@l}t ampupbp%t,he desired

base, elfﬂel 16 :0§ ?Ih% EABJ&} ?}’It 6(39' ! Is%c & mgle§ ak éhefl%naﬁicﬁﬁz acceptable base

addmo@ 221 RIIACE Aot RN poBis itk 98l civin, bitencndipootpgisic dﬁﬁm Iob ﬁﬂgnesmm
herein are those conpounds t hat readily underg

salt, or ¢ lsimilar shlt.c Waep sempangests of hlgfspréwagmamlmqm m%%mte&/ basic
vi d 8.4 n 0
flmctlo%&g}ets,l agle %Iﬁltfo%pn%ﬁg% cal 3% (Ebat%lggde bg gﬁ@g{e{ng éﬂéf/ ﬁ&ﬁ]ﬁ@ frm of such
conmpounds of the present

10
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i nvention by chem cal or biochem cal nethods in an ex

vivo environnent. For exanple, prodrugs can be slowy
woamsantes to the conpounds of the present i nveariusmoe/013342

mhen placed in a 30 transdermal patch reservoir with a

l e zyme or chem cal, reay 0060] Certain
compov@ﬁ @f%@%ﬁ?w@@%ﬂ&fé ¢ Psﬂﬁ?éﬁﬂ ?ﬂﬂtf‘ér[ﬁ‘e%tﬂrél% aﬁwtable inert
solventuE§ EE %fgﬁ%ﬁéeﬁ%aﬂé&ﬁi §b1e%eﬁdvaahﬁfé,n grtgrﬁmluue ¢hdidiiBgved

hydr a ed the solvated forns are
from 1net@anmalcﬂisﬂ1kb dlydﬂ)cmm,ﬂ@ﬁtobtﬂﬁﬁﬁnf?@d' /%@2)@@6/ 013342

sol vat ed, f and ar hin the scope
mooh RSP O Bt B PR PO s R Gp b R i,
sulfuncpﬁl@ﬁslwdrbgeﬁ@ﬁmfw hE6deX bf phds@h&léh& h@h@aﬁ 8 &b dsRee104s the
annrg ous forms. In general, all physical forns are

salts de@md emgaletively nphiexigoaganiormidnikeacstic.pyoninaicpiselstyc, maleic,

ot LS B A0 B0, SRS BB Boa hc

tolylsulfdil@c Ritels etattarid) viestanosu] foaks esbthedikemallsd iackhdedae saltodffamino
(optical center s‘i or doubl e bonds; the racemates

acids S%‘h&‘i ﬁ@%ﬁé@@h@t et adhsalés ofrase Afids |ike ghupuronigy galactunoric

acids aﬂoﬁﬂé Yl g 1*0?9{5% e,%e‘?g&}%cﬁ npﬁch Ly Sltl i 9015}9191??( of
the ent I fve npounds of rese

Pharmdcawecmtl Sotanck 1901, 6o NG 9 eC&rtmls spemtﬁoodmnqroan&smﬁ/ﬂle pres¢rttie

. .art e _.t.oo, unst ble to synthesi ze and/or iso] at
inventi S Qe Sp B C BRSSP TE B R P GOHPPBS fRge
convert@élﬁﬁ’o ERRdrdabl Mﬁfé&fdﬁion@aﬁ@ort' ons of atomc isotopes
one or nore of the atons that constitute such
For anpounds

10057] rﬁmﬁs’ 10 EormbS e PR st PR aR el B g it

pharma€X ARl addeplablémicids 3lihe piedetitigvehion amx stdh $28E.0BRank es of
(14C). Al isotopic variations of the conpounds of t

such salsy mshide hydsashlorides, hydrebroatidess gilédes meghagesulfopates, rnétrates
maleate§ n&%&?&g?}ﬁg Ofggwlafh’&éshﬁrtgﬁgso(ﬁg g—fl-) {,a?t?at&ss 6—8 L ror mFl)xtures

I'hvent group’i's a
thereof iﬁcatdlﬁi@%emm mixgalugesuchmates) hdahzdmtésyan(dfsahs wamaﬁumd acidsisuch as

glutamlgggzlgngl" %EB(I nCFﬁS@S{ Spmmt h;angw.[@e ol ubi L] t%ch’fgb‘g)t ﬂ%ps‘%ﬁge%mrhe art.

al i phatic groups, aryl groups, and aral kyl groups.
[0058] [ dth@4)]euw¢sl qumjoﬂ¢h¢ edmpoutnide atequrefict abdy mgameram'i by cautacting the
.Jeters to. three, nat ura aci ds
salt with  0GAF prieich B o oA B (e PRertGioBf gpmer. The
parent foRBioF tﬁem&@pduﬁﬂ Hﬁfer@ﬁélﬁﬁhmaﬂouﬁls@t i3, in OrPain PBPsicaLY S
Cys- , H's, Hyl, Hyp, Ile, Leu, Lys,
PTOPeTtWBtSUC h%SOMPhB’ 1n$@}ar Sqiﬁﬁnts Trp, Tyr, and Val. The term
"side-chain of an am no acid", as used herein, is the

[0059] s Ubatditivend sadifoirhs tied plrbébnc mb@ﬁb@roaldeﬁédihpdunam wigich are in a
acid. [0065] The term "nan- natural am no acid" refers .
prodrug {orige %@H&%Oﬁhe eoraPawds dessripd herpin are fapss oormpgynds that readily

underg Aot s B8 bOGEIRIANESditons O BRRERARP boppo i of the

presentémwte;ntienamm&mnaﬂy, pootrigstaan bk canvertedde thiﬁconrpohu@haof thejpresent
not. l.imte X) rollne roli

inventi i 6 RGBiGH R ESHAT USRS AR 10 ) SOBRERty IGF HRele

prodru%_c@ﬁ‘b@ @lcﬁfﬁ? dbifekted afthe coMPHﬁicﬁ)ﬂf yice ﬁ@ééﬁ?mventlon when placed in a
met hyl - gl yci ne, N-neth lutamc acid

transdetrealtpabllntmegwnwrtb a snitabie nwmanu cbemisiatieagent.
tert-butylal anine, ornithine, a
[0060] Certain compounds of the present invention can exist in unsolvated forms as well as

solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
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30 am noi sobutyric acid, 2-am noi ndane-2-carboxylic

acid, etc. and the derivatives thereof, especially
wohersa10ds® am ne nitrogen has been nono- or PCT/US2006/013342

di -al kyl ated. 12 WD 2006/ 110668 PCT/ US2006/ 013342

: %0066] A peptide substltuent S equence.of natura
unsolvaisg TfHs- MLAF SCOMARFIS SIS e ssQperifahe ProAeE dRYeBYRR Hefriain
compou}ﬂisaoﬂﬂe ﬁfyfséirﬁ 1@%@0Ma§1réxis§mfrﬁﬁ1'ﬁ§ﬂ: ck?ystﬁlﬁﬁé: Bf %ﬂoﬂyfhoﬁg‘ﬁnns In

ne one amno -"acid wt a- car boxylic acid
general, mﬂl 1:flmys1aaij famessrezqiiveleatciodthemses cecma@hglateé byl prgeent invention

and ar GREIER b UG BG SYRE oL IBGEFOAPCI Rl Sequence of 5

about 6 natural am no acids. In another enbodi nent, a
[0061] p@pﬂaldQOBIQb@mdSthéhﬁ priesenhiny eRfLABRASSIS ASYMRGHIGreard OB GRS

(optical galggris ?rucgcpr%éﬁ? l%oa (s)ttﬂ 6%&%% cﬁ%@reorﬁg@ et?ﬁ@g%]r ’Eeometnc isomers

and individualiSbtheRnré &Iﬂj‘oﬁlpam& tréihén the@Eopel cftisd priesent ientise dThe
herein, is a _conmpound conpri sing

compouRgHpidhy BraRgARTFECR dARPhEgClde these mh(%rfbr ¢ knpwiip the fjtg be too
unstablé%%gﬁt‘ﬁléﬁz @15190 gu%ferred to 10 herein as a

oxye am ne isostere." The hydr oxyet hyI am ne
kin

o062 LR Q0B TR e Loun ek et 5 R T3 s o

atomic QU@&M%BQ}S{ AFLOEL HE QbbhnsitBat IBndtHAS s8EEC dpddihﬂs For example,
transition state of hydrolysis of an am bond

the comﬂaOﬁlﬁB]mayl\MméwﬂabeEd Wﬁﬁad@@@nms@ppﬁs pusheas for example tritium

R dent 1

CED, ioBpga oot BEGFbarr EF o ot <Pl 97l s compapgs of he

present MeR@GY Hhelle fRlid ¥ Se i) rarre 6ndo@1ﬁh5seaszv1ﬂ(1ﬁ 1l8d dc8pe of the
APP- ¢l eaving enzyne 1" or 'RACE-1 "), including

present {oBlidys, isoforms and subdomains thereof that retain
proteolytic activity (also referred to as a (3

[0063] sectstiaphpbic" Saqpdns grdud ¢t idbésasot oéduae thomluthtypdiarcompound
proteins and pr teln fragnments éand ?erCl ei.c a

in octang Gg e EY e HRlwBI Y 8 %69 b en s GRS Sy crophobic
copendi ng U. S.
groups %oﬁﬂglleggﬁ& %‘ﬂisé&g éggl%&l% gll r?t%l er nalto i onal )

i on 20, [ 3432 P bllcatl NO.
10064] 0P e Eﬂ%&ﬁﬂ%@%ﬁkﬂﬁm&? Beredr 1 MecshR R et
amino dcfis&KhBRAEN tHe drf) WHictPatt bE AW Qllerdtdd BLhBR Siage le‘&er acronym):
“menmapsin 2 protein," as used herein, neans

Ala, Arguhin, Pandes. Kimpsi 1t G 6 HisoHyH Hagmblag Laty Eypoiet, Phe,
t " Ve

pro, Sop, 18k, 5, R pEV el Pekbind 66 Lt Yo ttidocid PREH Py, i
the subé‘thﬁén@ Bﬂhhe(‘ﬁﬁlﬁﬁéarf)@{ of Bhattratinimbagid. | nf or mat i on

( NCBI ") accession nunber NP_036237 (sonetines

n I L

(00651 | BRI ngfRerylt Seiy LA RE BRI R ARR it
C(R32)6CO0NHS sxehéra Rsdet @ach occurmnpeemdmﬂgpdﬂ.d@lﬂy&ppy sxdatchmn nidoety

ecomAaBOhBas Sl SRRt 00 ARRLLSBELOD M, bt

not l1mit£H3f%r Rfc[rakﬁﬁome hbﬁﬁaﬁfo@iﬁ@ Q- ﬁﬁfn@LﬂhehﬂaIahﬁief n&uiclrR! ¥
for all purposes, including honol ogs, i sof orms and

cyclohesay ik, n!samherseblﬁtynh amd,rréﬂmthylpalm@ INrmethmgﬂyomec Y-methyl-
30 [ 0070% thepsin D, " as us refers to
glutam1'§ra51tdefeﬁg utylelycing, @‘daIWON&W%ﬁ% ﬁ:{ lalapine, ornithine, a-
a [
s USNEEER! PRISIPS LpRHRUL HeSERERS 0 D oro,
espemaﬂ?ﬁe‘heraslhv iangneemizy pEn Hds been m@ﬁ@&)rkh—h)lqé&tdd or proteins
identified by Enzyne

12
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13 WD 2006/ 110668 PCT/ US2006/ 013342 Structure

Dat abase subcl ass EC 3.4.23.5., including honol ogs,
woO0feaneass and subdomai ns  thereof that retai n PCT/US2006/013342

proteolytic activity. [0071] A "(3-secretase site" is

an am no acid sequence that is cleaved by an active
[0066] révgpéida sgbstifueaicis iaveqyanag FERREhel rag natggbaminocgcids that are

linked t§ %etl? SRy e%l? %n%ds bélg e&/%?%els ?4%1 F%S/%Q%c‘glog \élg 81%8(!(%111@ S%ne amino
acid withRRé bCRtiRD1ideid 46 %Qcégée%ﬁ dmiNid. ntefepaly, CEt"ﬁls!ptlde sequence
Appl i cation No. PCT/US02/ 34324 (Publication . VWO

1nclude®(3¢l@319’zﬁ5ad)amm¢wcmﬂs dnene hgfoequnn@qyepbd@sléxgtlbynt is a sequence of

rence fo S..in their

about 6 IR T Shan R ar s BapiEe S Feqpeaes of2
natural él?an@raéidal Oh PERBUMSPEMPSBinRhT) a@b}@t@déaéﬁﬁstﬁ:@@iﬂ 8¢ Qatuld Usino

(3- secretase inhibitors may be tested for their
acid. abjlity to decrease the hydrolysis of the (3 10

secretase site of a substrate, such as the (3-anyloid
[0067] prAettunsition pracd iedsicre Al Boseref' ag &sal‘ﬂydrﬁ'hﬂis am)ﬁqmrm@ r;omprising

or_fragnments of [3-amyl Qid _precursor
the hyd{oefwgyﬂmmqﬁéqkan%@@P@r@@éof{m%Iﬂﬁ ﬁ i Igosteyasls orEtesd o
h %h'halfosaét 16 HeSsdsfer " CRIRRNIRGk e ARBRLiRe 1ifkink gy b
erein ajs r otgéo?i?{nc ea?:tsl \fiét y of msmg%& n 21 er>e1I altnl %%L? °
found ba‘mtaen iatppiriof netneal absennatuuaﬂ ammmatdvcilst afra, pepEd¢.0A7 3] The
her s..one

hydroxyeifyiBiming exify is R frosEres IS walbi il FuE o RO a0 qfﬁm amide bond.

a[n]," as used herein, means the speC|f| ed ]grou
[0068] pé sin 2t aschised hereinpreiers o prviansyentifieddry MNationsi Cﬁlﬁiél” for

Blotechﬂgﬂgg It‘?fldﬁﬁét ﬁf%%tlg a%esg 'HBJn%er N@%%Z@Bg{ ?#&{m%%gf%{rﬁd to

roary group, s

as "B- s1&ﬁAPIB-%Lbla$ﬁ1 teﬁiﬁﬂe CloCHN@ENY), indhiditg Boraslogh U sBrmarld
20 menbered heteroal kyl , " t he ?roup may contain one or

subdomaimséherenfithal retaimtprotedyticacti vty (@ skyéterred rrodsor P sensetose).

Sequen(feolg?at%]eiﬁ?gctétivtfegxa?erg@él t%B{P%EHr{sE zbrfde %&nﬁt et %?a\{lflﬁlélclelc acid

coding fqRERIRE tHe dve BebSpilchRusl lose&ﬁﬁcﬁ@ﬁ;éﬂé@ed i dedil iave
its intended purpose. The term"effective anount,

copendipgdhS udpriication Ne. 2QM4R1 2184 7ondInisseaiisaralbApplication M. a
PCT/U ?ﬁgﬁ;g%%lu{}’% ?al‘u%n mf% t%(%%?n?u natcﬁ (o)f th%c}} e he hereln 1ntcorporated

by referefléeﬁ@tthelﬁeﬁtﬂetgdhﬂ #Vpurpbs apelidntpsiny2 plotaa ! ay ﬁsdd&feblélﬁ ,Smeans
agai nst 25 the stated di sease or di sease state)

a full-lengtharpempanei 2 groteip op Fepmgnt thereplinasreisimsaniepkytic aﬁ@vﬂy
anelioration of a particular disease or disease state, .

[0069] ariMemapsiany' asased hereins rafers do prosaasidentified (y3NSbmrab Caster for

S T M T
as "B-si A?i’-ﬂéa@m%éh'k%ﬂlé Yy &f vB AEE(3) %6&&@5%336 1%@1? dlsalosed and

menapsi n hese conpounds may
discusstrbimaletnibia copariprdds ApblitdtmniNe 20040124 9€Nhtand intérnational

RS T AT R —

referendehe? &R e Eh%?reenhfé'f*ﬁirtaﬁ gﬁrposéé" iddhidin @RRRETogs, iffForms and
conpounds have

subdomains thereof that retain proteolytic activity.

[0070] "Cathepsin D," as used herein, refers to proteins identified by National Center for
Biotechnology Information ("NCBI") accession number NP_036236 (sometimes referred to
as "B-site APP-cleaving enzyme 1" or "BACE-1") and or proteins identified by Enzyme
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R RBR2Z R6 OHR7 L~-N 1 N N-L2i A2 O4 OL3 R5 (1).
5 [0076] In Formula (1), Rl is hal ogen, -OH -CF3,

WO R/ 110ddR8RI, - OR10, -S(O "R11l, -C(O R12, hy#Comsmo06/013342
substituted or unsubstituted C3-C20 al kyl, substituted

or_unsubstituted heteroal@gl substltuted or
Structungdaiahese sihciass 801638 Ry ncluding homalogs ispfonpsukwbdemaigs

. substituted bstituted I,
thereOfﬁS%E#ﬁ%?&gﬁkf’;%ﬁg Stituted heteroaryl, or L4 Y. 10
[0071] - & (@ngq;q?gcaslesqf@ %s%ilga?mpé,@ﬁ@ @@Arlencest@g% lc{quNgRﬁ&g@n ac(tjléiéo
mensplfS 343 S e OSURSE KR vy

set foﬂfﬁakhﬁdlbddsﬁcﬁﬁn@etauﬁﬁ dbseniingties. Appldapion NoaD40121947, and
substituted or _unsubstituted aryl, or substituted

Internatimalbepligationdion BCardSPyi43 1P rblicationaie WO G/@39454), Which are

herein IIIW%%WIJC eg&ﬁé?%%gfélr&ﬁ ggﬂlrnotg% en 1@??&1 br%cfea?a%e Swedish

mutatio RE4tleate, tautl €lib ity B ranSibid tpiréduk @ pedteiueaavagd deqti@e. Thus, -
het er oal kyl, substituted or unsubstituted ]%/{cl oal kyl ,
secretasipibitengmaay tsr tesied fo shain ablét to ﬁé‘tfé%séé%hiﬁhp §iis of the| B-

secretaB 408 b B @ R S it i Blebiysol Bdfihatiefags $Ep-amytoid

BUED. Bp rotQB.lo -S(O) RLL
precum&?i RiZ hydreggé)n aJIgg&substltu Ped or unsubstitut ed

substi t ut substituted het roal Ky
[0072] s@bshqf%-ﬁﬁ%ﬁas&lnhlﬁmru Bf%??@&“&%‘}ﬂ&&rfk sé%g?wﬂtnéiocapable

e g ESHBRL AR SRR P MY B fcnce o
inhibitonet eroaryl, or -L4-Y. [0080] R6 and R7 are
i ndependent ly -S(O 2R11, -C(O R12, hydrogen,
[0073] S qlh%ttéﬁﬂét'@d 0P an, "UWRSHES I Hetdif theah&dhe orsHOB! T HdEHo®the phrase
unsubsti t uted het er oal kyl, substituted or
"substityied gt #nht éﬁuseﬂ$lef9}1b Imsahs thelspeaifipd gioupmery hsrsubstituted with

one or raﬁre&g\}%llyt L 12 8f g}eg ?urn% s?a%e%{ eé:()% gy?g]%lwélu’os egf: LOpP; such as an

alkyl or1Rt@6&§T Yloup.0k "sdbéﬁthfted v&lﬁﬁﬁﬂﬁnsﬁbﬁl’tﬁ&mlczﬂ alk§Rloe gadiibstituted
integers fromO to 2. 15 WO 2006/ 110668

2 to 20 prembgeszigistsroallgld Ahe provg payrgpniain P%@rp@ﬁ@émsu@ﬁtltuted Ci-Cao

alkyls, ald/ & R otk %%ﬁuteﬁ&qg %@%mﬁéé@@ hibidh

unsubsti t ut ed stitute unsu stl tut ed

het ef k St ted o bst e cl.oal k
[0074] g e ot HeBP T G A TRAYAE T AR RRSEY B Bt the
effective YO 8dHitHH iR RndMNSHPSE! ke %éi*rrﬁ"e)ffecu% arASBR i Heheded B the

unsubstituted heteroaryl. 5 [0083] RO is independently
contextlv,f@rm@hm obtutasing tusteidctde. gummgmgml;}umg@ aickiyib a therapeutically

effective a?r%ul 1e .eﬁile amount effective to achieve therapeutically effective results against

the stated disease or disease state). "Treatment" or "treating" includes prevention and

amelioration of a particular disease or disease state, and in some cases, curing a disease.

L B-Secretase Inhibitors

[0075] In one aspect, the present invention provides compounds that inhibit (i.e. decrease)
the catalytic activity of the B-secretase enzyme (memapsin 2). These compounds may be

referred to herein as "compounds of the present invention," "B-secretase inhibitor
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unsubstituted heteroal kyl, substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted
woetmrioesg| oal kyl , substituted or unsubstitut edCamugkeo6/013342
or substituted or unsubstituted heteroaryl. [0084]
i s independently -C(Q R13, substituted or
Compmiiisisu BE {NER PRSI alﬁkﬁﬂcmt%sﬁ Eisttﬂiltqtt edn &is agpset; Hag sanpeagds have the
formul €t €r oal kyl, substituted or unsubstituted cycloal kyl,
Substituted or unsubstituted 10 heterocycl oal kyl,
substituted or unsubstituﬁﬁd aryl, or substituted or
unsubstituted heteroagyl.; [0085] R' is independently

hydr ogen, substitut B Q ubstitu g sykyl,
| k{1, substituted
t u\ E/

substit ut ed unsﬁbst d hﬁter
or unsubsti Q2 t
unsubsti t ut et éteroiycloalk‘l ubsti t uted

unsubstituted aryl, oP su%%ti®uted3or unsubstituted
heteroaryl. If n i s 2, then R11 idzoptionally .
-NR15R16. If nis 1 or 2, then R1 is not hxdrogen 15
[0076] [ 0O B63mBA 7)) B! 1sﬂlﬂmgemdé)ﬂ L@Fs, l\m&RLm8R9 , SyadyRYen,
ituted or unsubstjtute

-CORy ngwifggm SERsEd 8F Gt itituteg Lfﬁi tve aﬁ%‘?’iuté&' o imsibstituted
heteroagﬁ/g,u inkted Sfj ﬁstftﬁteﬁ% cloaﬁges Edbtsﬁ B @ unsubstttuted

ituted eterocycfo stitute or
heterocwlealbslt suthgtisdedaoryinsulostitigerbatyl, tsuitsedltdd or wssbifggvied hetecbaryl, or
L4Y.heteroaryl. [0087] R13 is independently -OR19,
i NR18R19 hydr ogen, substituted or unsubstituted

% 20 substituted or yq;ubsfituted betero
[0077] smBost halogeng -QFL, (st t RS YR oa (R .s(HSR ?myéépgen

substltu%d or ﬁtfs%’%dt%d"élﬁgll Islt?r}sg{u?ec d“rl l{%&hlteéﬂ&gxtoafégt %?biwuged or

or SU Stl or unsu

unsubsﬂitatear@abylkyl [sﬁKk&GitecP&AunsabStlude@mdmayélualkasdb%Bﬂiﬂed or
hydr ogen, substituted or unsubstituted al kyl,

unsubs%tubétarxlu@resubditu@ﬁi@a pasybstifiied betreardal ky! | subst i tuted
or unsubstituted cycl oal kyl, substituted or
[0078] uR%und R taret indepremtientbychedogra) HGH;, -NQl SNRERR, e@Rer S(O)nR“

CORf e uTBiy PioTioaaby! REsL Y ckabyh fbPhebarterpiyticd

heteroaimi lsAEERuted BPEAsubsBRd @ oiuﬂﬁyibstusﬁut&ﬂoﬁid%sumed
substituted or unsubstituted heteroal kyl, substituted

heterocgeloallgly shtstituiedeer unpehstistited/aryl, sultpsituted, prensubstituted heteroaryl, or

_L{Y.unsubstituted het er ocycl oal kyl, substituted or
unsubstituted aryl, or substituted or 30 unsubstituted
heteroaryl . 16 WO 2006/110§Q§ PCI/ US2006/ 013342,

[0079] [ RIIDhalrds. AH. 15, rN@z,rNBe%en@Bnt F(ORr 0§4R)R %, hydrogen,

subst1t%%&§€rtﬂn%ﬁi%sﬁglét§d %ﬂ%? 08 Lttt#i’[ n%hi{%y kutite igétgr?)g kglﬂ ﬁgstl%ted or

ﬁnsubsmﬂlwdkmytlbalﬂ{yla duinsym:dte@bikgﬂsubﬁlmibsd hétbntoeylcloailkyl, substituted or

Ungﬁbstit %ftero clo k¥l, Ebst ted or

unsubstifitedi3eyl; § iétd QF|unsysti GP4EH °br~ “tinsubsti t ut ed
heteroaryl 5 [0091] LI and L3 are_ independently a

[0080] baFcnd RiRtindepenienity S(@M lt,i—ﬁl@)BZz byduegensebstituted dr

r,.S stitu r..u tituted
ansubs ufel ey BEiRied s uhe b e, i orpmedyticured
cycloalRylKytibefi@ited M%Zubstltu%@eﬂerocﬁ'lo Sstubﬁtith%@ R funsubstituted aryl,
unsubsti t ut ed heteroalkyl; [ 092] R17 is
substitutederyesalastituted hteosgdror -5ilst i t ut ed or unsubsti t ut ed
al kyl, substituted or unsubstituted heteroal kyl,

[0081] sabetsymbbladrapresumsﬁibsgért foed wyx| oal kyl , substituted
or unsubstituted
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0 heterocycl oal kyl, substituted or unsubstituted aryl,

or substituted or unsubstituted heteroaryl. [0093] The
weyodsaliogsr epresents an integer fromO to 2. [ 0094]52086/013342

and A2 are independently substituted or unsubstituted

cycl oal kyl, substituted ar nsubstit ut ed _
[0082] hét%@méymné@ﬂwcmé&%sﬁ(%ﬁéﬁ hydrogery suatitytad epupgupstituted

s, o5 BUAFS BRI PSSRt 0 B BBt
substituda( D) uBRERtitutedHcBrbi Akl Y1, SbOIANHRR 2nsubstitusdd dryl, edsubstituted
unsubagitu%ga al kyl ene, substituted or unsubstituted

or unsupHWEd 3FiRIAEe, or a peptidyl linker. [0096] R20

R21, and R22 are independently substituted or )
[0083] uRS ubindepantdenilyisidyogenssbstitutadtasamerbstined alkyl, substtuted or

s 55 B R ROt RT R AL bt et o
heteroc$108k T tuRHued dtgbistitdted zﬁgl, af YibstifitedSomkhbstitiged Béteroaryl.
unsubstituted heteroaryl. 20 [0097] In sone

o0n) OO Rk, LR A B gy G s

unsubstitated dreetodiet esubsititet @n ensubstiintddeyclentiyl isnlestitigted bBunsubstituted

heterocygOaEVL PHPUBHE SHBBRTHERESES D of SR S0gapshiF bR herroaryl
embodi ments, Rl is hydrogen, hal ogen, -NR8R9, -OR10,
[0085] oR'! B(iD)eperichtly hydwighm substivuidil we msibstittte] allty,dubsfinted or

unsubst&%%%%ﬁ%éﬁubst%&@@%ﬁ@%&%%% ﬁg@fﬁaleg %gr?substituted
heteroc§16a1RHL sumMtutddd RBBERAHIYI 891, BY SiRERRed SubShbstiuitedh&broaryl.

unsubstituted Cl- | kyl, substituted or
0 is ufE0i0! Iaptiotelly N R miibirloas bheartsat ydrogen

substituted or unsubstituted C5-C7 cycl oal kyl ,
[0086] S WI%is ihddpeddently UNRUTRST i-OR' S dhybrogen, Bubsitined efunsubstituted alkyl,

. heterocycl oal kyl, substituted or unsupstitute ryl, .
substitudegharynsthsgiites Bassroalsah FutribioheR wisgastpyted sycloaﬂbyal pubstytuted or

A S e

unsubstitodistardaryled al kyl ene is an R23-substituted or
unsubstituted Cl-C20 al kyl ene, each substituted or

[0087] U8 ¥Rshidpeh@&shilyhoRet oRRKH'E NG dioemRubidnted B hduvk@dtcdralkyl,
unsubsti tut ed 5 to 20 nenberéd het'eroal kyl ene, each

substitugerbest unsubssithted heseroallst, isubﬂti@ae(hpﬂ(msubsjit@nd cycloalkyl, substituted or

R23-.subst it uted, ar, un i -C20 al kyl ach 5
unsubs OGRS A ORED S btk Sued e it OF
unsubstidedHebgédriut ed or unsubstituted 2 to 20 nenbered

het er oal kyl , each substituted or unsubstituted

Cyk j n 19 [ LHt J:
ooss) 0L SPEpFy SN R RSl s TR .
substithéed ernasyiedtioatddtedoalkal) st@Bitutsd bstdsubdteated cycloalkyl, substituted or
unsubsti t ut 7. menber ed. het er.oc cIoaLIcyI, each

db5 )
unsubs It TR B SRR OF Wb TRUIHEE 24 o abgtied of

unsubstiafkadiehsbdyut ed or unsubstituted heteroaryl, and each
substituted 10 or unsubstituted aryl is an

4ssubstd tuted or, unsubstituted .ary]. [010 [
100891 152 30T R bnaechily Bgihece b uBishor wgfiturcEiyt
substituted &) dinSaHstitutePhiteroaliyDstigstitute NOPSHZADs titn R FELO AAARZ dubstituted or
-C(O) NR28R29, R25-substituted or unsubstituted ci-c20

unsubstijukegd hetqrogycinaiien.isubstiveted or wasibpitiod grd dorsubgtitped or
unsubs%%e?&og(?fer oal kyl, R25-substituted or

16



25

30

unsubstituted C5-C7 cycl oal kyl, R25-substituted or

unsubstituted 5 to 7 nenbered 15 heterocycl oal kyl
we&26resints8 i t ut ed or unsubstituted heteroaryl, BCT/US2006/013342

R26-substituted or wunsubstituted aryl. [0102] R24 is

i_nde ntly, hal n, -CN - - 3, - 7,
rooso) 7 e RS Tre bgepenR AT grean, siTRipurCy i RSY
subsﬁtuteﬁ%%%@@d 1 ERRBYRS b ukied oPfingubgitiEtichtlb ety CiutisBituted or

al kyl, R25-substituted or unsubstituted 2 to 20

unsubstitmesbeterde yrdeadid ukstitntekps urswbstititedtasd., of supgtituted or
.ﬁﬁgﬂ%&tituied C5-C7 cycl oal kyl, R25-substituted or
unsubsti TP#ted 5 to 7 menbered heterocycl oal kyl ,

6-suhstituted or unsubstityted heteroaryl, or .
[0091] %6&1@&%@@ ingependently ubengh ARt ot-etOhar. ;Wbstl[ﬂ%acb@q unpypstituted

alkylene[s%r?_%%tithﬁ,sor Egg;@@gtﬁgﬁ%ge}foﬁlgyléﬁg ot hEMtEd &urdubstituted

are 1 ndependently hydrogen,
alkylencR29R 'S4 bS (O}, ubeshbstituted oubssibstited HelerodBylo2d al kyl ,
R25-substituted or unsubstituted 2 to 20 nenbered
v d sRS! flhtiRtdyr unditsuBisd Alkyieshidshtutet or
10092] Egcﬁ%g?%é%%e%ggﬁéug%?ltutéd_or unsubstitute% 5to 7
unsubstitreedisstedalkiyb tsebstityred eralngybstitrodbc eyl sabsigtugnd or unsubstituted

heterocyé@ﬂ%ﬁs: %ﬁtﬁ%d gre i}ﬁsru% faL}rtX‘{ed iagyrl,:l_o%?lﬁ %HQ%& 'eo% %‘gs%terc]lglteteroaryl.
hydrogen. [0105] R25 is independently oxo, hal ogen,

[0093] -Th¢ synhre! q-representsapAgtegerdB 0 tAAsubsti tuted 30 Cl- C20
al kyl, unsubstituted 2 to 20 nenbered heteroal kyl,

[0094] UAS BB AP bietiadepehd&flyaylbstingtd oytnsubstitsied sy¢lbalkel s@stitnted or

nmenber ed heterocycl gal kyl, unsubstjtuted ary r
unsubstigpred beferocyeled kv gtbst runpghgtiided 47y S ﬁ‘ﬁ’éﬁﬁiﬂo or

. - Ny = - ot OCF3, - OCH3, unsubsti tuted
unsubstipFeQ BB Eaan i 5 PSR B O 0 Ta5a2 30 ol kyl,

upgsubsti t ut tQ 2 er 20al \ 22 -
[0095] uksﬁﬁﬁqn@ut(glg(c@Z% '@@bﬁl'kgﬁ(&ﬁ%_ﬁéubéﬁﬂt)ﬁt cd 5% BSt‘}med or
unsubstiiRBP SIS R nB eluBEiRGE P BhIBbtituted DeRRed kRS oRd Péptidgt linker.
unsubstituted heteroaryl. [0106] In sone enbodi nents,

20006y or are j : - | 0
0091 (R B A BRSNS IR B st o
unsubstiied Bsteidalityebubstitated ofmemsubstitdted betloalkgly sibstitutgd or unsubstituted
R24-substituted or unsubstituted._ heteroa

ryl, a
hoteroc Yeduplcyl SRt edcpr SPSUbSRHAISEY! F B HHYAL of it heteroaryl.
ot her enbodi nents, R2, R3, R8, R9, R10, R11, and/og
[0097] Ri2sci€embodipengeht is ynsubytintege-CRRE. 1Y) atlylend. &7 may also

e B e S R B R B RO T ot he
symbol %%ééb%l A,ﬂiﬂ%%ér £6m W8 40S th totheembSdiméntyElsoal ky!

substitutéd or unsubstituted 5 to 7 nenbered

het er ocycl oal ky| , ,R24- subst it ut s bi t.u 11
100981 13 ErB POt Bpai et e AR SR I
other erfBodifRBntsRR! isRYdrogds), -NRIS(O)RY/ @R 'Rlct -8¢),Rbe R' may also be

substituted or unsubstituted Cl-C20 al kyl or
hydrogendrstNR §(@sRor unsubstituted heterocycl oal kyl. R2,

R3, R4, R8, RO, R10, Rl11, and/or R12 nay al so be
[0099] URSURE R’ Ri%eand R Ga4Y indépehdery, beRB/drdgen, RBstitufedRi0,

R11, and/or R12 al so be unsyhsti tuted Cl- al .
unsubstituted C;-Cyp alkyl, subsr{%%l/ted or unsubstituted 2 to 20 membered I%eroallfc\{ri,

substituted or unsubstituted Cs-C; cycloalkyl, substituted or unsubstituted 5 to 7 membered
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or
LY.
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[0108] R4, R6, and/or R7 may independently be
hydr ogen, R23-substituted or unsubstituted C1-C20
walbosl110d623- subst i t ut ed or unsubstituted 2 to BOT/US2006/013342
menber ed heteroal kyl, R23-substituted or
unsubstituted C5-C7 cycloalkyl R23 substituted or
[0100] uknssoist dmbadimierss pﬁFvnmﬁwﬂére@@h w&%@]@ﬁuwmuted alkylene is

o S D I S A i

heteroal@fi@hO1Ls AMRPRYbstnged bﬂﬁifsr.lbsmlﬁedl Ryo be Iﬂbytﬂreﬁgblmteroalkylene each
unsubstituted Cl-C20_a

nb
substitufed or pgbshtuter Ak is #HBp e%‘ié@ﬁtl‘lea o %’Laéféw? %cf?le 20yl ach
substltu{'é'asblx' kaﬁ%i ?#1 I?ger&%kﬁh ggﬁ RA Qb0 eFf ’un%tmﬁ‘&fh )
ependent |y r

ogen, R25-substituted or -
membeneﬂ &Hﬂ@ﬁiailliyﬂj,t eadh sulktioRel @d dnylhbshtuted:%%&l@dhé fi§ snuREdsubstituted or

unsubst}tmigﬁgfddté%]i%glkéleteoqgsubﬁtgnggéﬁgnp ?tql? K erog&?@lm){s an R%-

substltute@%g stub@(l@téd@t% 7 mSkeBred hfefde Balkyt N%&g“ﬁltuted or
C(O R27, qONRZ R29, R25-substituted or

unsubstmn‘rsdl bstterqaml aglarCR ‘e stitiiedior upsubstipBddistesedryl gad eah substituted

AU L R s, S

_ORR7, -S(OtR27, NR28R2 9
[0101] - %@@q@p( ntly@@mmm@ Fégaas%&wﬂ?t e»dSGP)tR” -OCHs,

o PO S o o

alkyl, R%bmsmmwr nesibetituRRl Qatde(]:iﬁem’agted heuepmtm,rm ysumltuted or

ro hal unsubsti t.ut.ed al k 19
unsubst\ﬁwzseéégé%fyel@a Vo 8%8%9%%@&%‘38“ aﬂf Cf‘e W@e
heteroc% bﬁm dubtidieor UNSIHRS il HeRbb 9 &7 REYGibe@uted! or

-substituted or unsubstituted 5 to 7 menbered
unsubstifetedagdycl oal | cyl , R24-substituted or unsubstituted

heteroaryl, or R24-substituted or unsubstituted aryl .
[0102] Rizﬁmn@pémelaﬁy 'Bal%ggﬂﬂ heN, t@lF3er@F3 LOSERSORE UL S@)R”, -OCH3,

et erQa subst it i unsubstituted ar
C(ORFg- mﬁg%m%pﬁ@m 1 RO e B RE simawiadrensgRated Ci-Cr

alkyl, Rul -s% ttulted r%%e%rsﬂu&é flto ’eﬂlﬁlﬁrg% Eg&eﬁgﬁ%’ﬁ%ﬁl@ﬁ%é or

unsubstahteulcs (D;rcyUIoiu@'ﬁtRZP-@ﬁlmﬂitlﬁé&Wsﬁlﬁstlglte&i 162 Anaahtenedy) .

also be halo nyl ) diflu henyl ). or
heterocleflgy RI'reibdiuted o apatboamissdicensh of B Laibsiiiidd o
unmmmﬂﬂéﬁ jituted Cl1-G5 (e.g. Cl-Q3) alkylene. [0112] In

nbodlnents R5 is selected from substituted or

ubst t.ed . 0 tetrahydrofu ubstituted or

[0103] u?@ﬁ REpoLiE et B b o o het | 1ot ad or

unsyb%gltutgg pyridyl methyl. In %gge rel at ed _
[0104] e RSO R Frend R R independubs hydiogens REL-swiwstiftrg pr unsphstituted Cy-

e N et R

unsubsttREdITStC1 Wﬁﬂﬂ@ﬂ,ﬂzs-sﬁbstﬁﬂéd sustibdtitiited 5 10 r7 membered
unsubstituted heteroaryl or

e.d. substitute
heterocijplgalksxh Rt U%Ué’ét“ﬂlféﬁdaofc}m?lllbStl%ﬂ?gﬁt‘?rﬁ%fé!b OBR glbstltuted or
unsubsi!l'tﬂ?eg%}tfl' &T‘ﬁ%‘q oq)ﬁagf%hﬁ” 1s5h§Pﬁ)%drB ed or unsubstituted
[y or e

titut nsubstituted

[0105] p)ﬁz@ B%g{ﬂp@@?]é(g)?(gﬁ]éﬁgge%di t(ﬁ—LaEg bh@rqu itéllglgu tst?t%ted
Ci-Cao §1k§1’ %ﬂbk&ﬁﬁ%ﬁ@eﬁ@)ﬂo)me erEdzﬂet%Qﬁtsfl & ®RtR%ed Cs-C; cycloalkyl,

unsubstituted thiazoly
unsubstituted 5 to 7 membered heterocycloalkyl unsubstituted aryl, or unsubstituted

heteroaryl. R is independently halogen, -CN, -OH, -CF3, -OCF3, -OCHj3, unsubstituted C;-
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a further related enbodinent, L3 is nethylene. [0114]

In sone enbodi nents, R5 is selected from substituted
wonomsnsedsst i t ut ed phenyl, 20 substituted or PCT/US2006/013342

unsubstituted pyrazolyl, substituted or unsubstituted

. tituted or ns titu I m dazol y| ,
Coo sl R34 bR el SR e brirteT v et
unsubstittted 3ty U&hd:rhwr@cﬂhet%@fdl Iy insudsthafel b1 86t substituted
unsubstituted oxazol yl, substituted or ‘unsubstituted
hﬁ@Daﬁyrrolyl, substituted or unsubstituted pyridyl
substituted or unsubstituted pyrimdyl, substituted or
[0106] uibssdise embibditheptys Atazi/oyA> ars ididebiidehed RT-substituted or
unsa?ft'tuted tEiq;onL substituted or unsubstituted
unsubstygieq (srqvgioalkyl; Bst-sytistibredsor unsubsbisited 5t d mambersd |
hete It R4 bt | of I & lyl,
T e e UL g R
unsubstiufigd @iylut ed or unsubstituted carbazolyl, substituted
or unsubstituted benzim dazolyl, substituted or
[0107] unsost éhbtdRentD Tz RE RERYI RO SRDS{dIHEE o independently
unsybsti t ut ed benzofuragﬁl, substituted or
hydrogegnB{ibsbpiittted o upsibsttutedstibStoiallgl.eRf snbsiitstad ot insubstituted 2 to

i.neliny i 1t bst.i d .
20 men TP S S P ot BSHRR i et bt
or unsutistinzed bit@? aleybereslesdrbdyel k0 R URabENSEtEd B @bubstituted

benz azolyl, substituted or unsubstituted
heteroargf 45 Ror HAPPEIAAC or SHBRSH AR o R ReR PR Rl andor R'? may

be substitiRAWr ARkibsNuted é#éz%tah{ﬂ be Ehb‘a{imb't‘é?if#ttlﬁl%{éﬁgﬂ{u‘?gd heteropycloalkyl

)y 3 |;o%ndolxl,1subst|tute or unsubs acri
R’, R, RUBSIRY, R'SR' Gran@lor R R8P6EA bO 6RRILRGTIS005 /20832 R?, R®, R?,

10 p11UNSUbsibt ut e enzoi.sazol yl,, supstituted or
RORYY ?f?{‘i PW@EGOBWE@WFWB%%-&S AL YLubst ituted or
un§uq§titutep pyrazinyl, substituted_or unsubstituted
[0108] t B, RahgutterfRirmayindepandsntly og kytirogen, BAfssibstifutadt@dmsubstituted

i Nyl bstit uted bst.it d Lei nyl.
o B S O a0 B Y GRE Cedbcs
or unsubBlitutebUBEY tididaeyl) REQupktitued RS hdubkigtedrs Wrsmbebilyt ed
|, 5 substituted or unsubstituted azepinyl,

di azepi
heterocyelpgiiair sbiuighetsHbstivied hetaroaplrgr R substitged ot ut ed

. 6 ti6t ' : - and A2 ma .
et MRS ALIOSER I b e B B s
C1-Cyo atlspt) Erasdnyd embalients, RS, 8E, 2id/du RS Wbsinidepin@ehntdy kRirdgen, or

b ﬂﬁqﬁgrif EgLerocycloalkyl, substituted or

unsudstififed b @kd  aryl, or substituted or unsubstituted

he7er%aryl.”A' and/or A2 may al so i ndependently be 10
[0109] sRbsRi‘t andR anayindepesdértlyttechydrogen(R* gubgitieteyt loy unsubstituted

e RSOl AR P 8 . 47

independ dhel§ R EE KAl Yges TN, i -CEt e, WPSF@*RW edhcnf %{dé)éa”
28,25UbSLLt ut ed or unsgpggltgtea pyrazolyl, substitu gr
-NRTRGmbE) SE (Bt e COINBAR, R'Sghlstituted etursnbsiitstat € i@y bkkgl, or

R subct SR koo DTS b 28 Flleilerd IRt SComY Tdthendentry be
halogen,s0b§ t CFy t©QFQr-OCIBUBRY | \(OYRIX a30ky |- C(G 3L NRIted or

I
bst i tu rolyl, substituted or unsubstituted
-Nstc(wﬁ?*d5;&{o')gﬁ;%ﬂegf,f}%f-é@sépt%mﬂwi@%% Copfis alkall brR™-
substituted BShhdubiifthe@P 149§ He?‘éﬂ#l?eq!erg%lgwjaz' nyl, substituted

or unsubstituted thiazo , su ituted or
substi tuted triazolyk, substituted or unsubstituted
(0110 R0RE entpiients, & a0 i mavdngnendsaade hydrogen, halogen, or
unsubstithitdtyOf-CL JHligno- pyr azol yl, substituted or unsubstituted
t hi anapht henyl , substituted or
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20 unsubstituted carbazolyl, substituted or

unsubstituted benzi m dazol yl, substituted or
wanewshizedes ut ed benzot hi enyl, substituted or PCT/US2006/013342

unsubstituted benzofuranyl, substituted or

o111) gE5meY e - DehBiva R Rl R b o

unsubstiREEPLS T AFA b\éfed &%é?&tybfokiﬂﬁﬂ ROf-susited bit wisBktituted heteroaryl,
enzot hi azol yl , substi tu éd or un§ﬁbst|tute

or R24-smnm¢ﬂﬁ>«aznkybstlt1$@rbwl tl&tm@w alo bpRubsitistitwtedor unsubstituted

m d ., sub t| t o] 5:.p24
neronr SRER R o PRGBGSR
substitute® 8t ﬁ@k@b%ﬁmtealabﬁt i sﬂrﬁéireMedmﬁbthhmehﬂsl RY iahalbgimyCN, -OH, -

substituted or unsubstituted _benzois

CFs, unsyhifiuied Ghelho aH<ylios upsibpiityted dleponde- ayﬁ%n%qﬂkwa R® may also be

Stit.ut it t 1 et d
roneHIE L g ATBShIL B o et b UL A
C1-Cs (e g OHTS) hikylepd. pyrrollnyl substituted or unsubstituted

pyrrolidinyl, substltuted or unsubstituted
y bfhiel of ﬁﬂsﬂb@@'tﬁ‘c i,

o12) EAIR B3 LR o ARL L ol
tetrahydmfblsahyl, sutestitwed omenshisstintted strabydsppyrpnyl, %@c%lbﬁtttuteé @ or

d b d
ST TR
Inother%élaﬁé@eﬁ@)@@ﬁﬁ&@@%1%&1&4@2@06/ 013342 [0117] In soms

nbodi nents, L3 and L' are i ndependently a bond,
subst i tut | kyd 4 -
[0113] h]g‘t SOPS afffﬁ‘g,?@ﬁle% kﬂ 1§ &ubé{r%ﬂ%lsdégﬁﬁggﬁs Elﬁgd aryl, or Rar séubsututed
or unsubsfAelReERsiedutY (ag. mﬁdltutedl osuissbstituted dhi@iol 72 @l‘tmtl‘wyéds)re

bstituted 2 t
unsubsten DY3ZORly SPGB U PENBRR I IR oG gL et O

e S RIR? 1%1: Bstit@e® phenyl
s SR41RL A, S pren apia i

(e.g. halabk@liyegmh ds'3 ird;thmrcmhbmﬂh oh -SLdm‘guutﬁﬂt qrmmp@uumtemlazolyl In

alky QI%0118 ﬁgng enbodi nents, L2 is an
a furthey yeddy FP? e % Y&9%ene, or unsubstituted 2 to

20 nmenbered hetero ]I Iene I n ot her enbodi nents,
[0114] i & sowsabsbodimtests, e@tre@@oen@bs@wtedlmwwrﬂmde@ezﬂ

d het er t
substl’ru%% %%lngﬁ%)ﬁ]g epyrﬁa)l%_q ulﬁg 1 %:% or lné?%ﬁﬁ ?edgfjﬁ? ratiy SSPIB#%I?E% or
unsubstftdte@dmalalylye @ﬁbstlltl&em&yurﬁhmmed rmkinz;dly&nmbsmutedmmnsubstltuted
rel ated, enbodi nents Qﬁtlt

oxadiazghd, Aybstituied &g uﬁ@tbéﬁﬁ@}%?fiwxaf( it r)ung}lbsél%%‘l PYERLEY
substltugé;goorgﬂﬁﬁﬁﬁttdtgdgf)ﬁ?dﬁ '¥bstitfted or \gﬂ%ﬁyﬁﬁl‘ted lRTiaRdR, §dkAuRd or

nt's stitute unsabsti tut ed
unsubstit@ted pyaidydinlesubstifydi diylhaubstltu@iﬂitthiazolu’l @ubsdituted or unsubstituted

unsubstit uted ..J. .phen I . 0119]. 1 .
wazoly b e s Sy ateRabiPi . RpRe bl BB tpiono
hilBYyIbgibstHRsdd drthebsatuted
pyrazol& s?t@%tté% toélghstdﬁgft&’@@ ﬂnaﬂaﬁy Dty DEUbB G dr'dh@hefire

carbazoaylkgubsumemmn@@snayecbmmém}m @@v@htutedmrsmsmhﬁmgwe

ot RIRERL bbb e cu A P

substitdfed é&f @hstivéireee E}umoﬁ Zﬁlbstltateamnam@mﬂutmotmmyle R1
IS I's not hydrogen. .In sone related

yd
substltléﬁfb r ogstgute%em@tm@ﬂ@&h upstegtegor aﬁg@a@wthhe@aooaqaml,
{ b
s BT A SRR 5L e e bR L,

substingedst irtsubatiued isoitpubsaubstithied o€C8adbsittddoatiltinlyl, substituted or
sonme rel ated enbodi nents, R6 is substituted or
unsubstituted cycl opropyl. In sone rel ated
enbodi nents, R7 is hydrogen. In sone rel ated
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enbodi nents, R2 and R3 are hydrogen. [0121] In sone

enbodi nents, Rl is hydrogen. R2, R3, and R4 may be
woydiongesss A may 25 be substituted or unsubst PCUUSE006/013342

het eroaryl, or substituted or unsubstituted

BRI
unsubsBHRRAd a8, ﬁ'bstltﬁféalb@%kﬂb%t%@édtt&ké?@%fullanyﬁ Whistkinfeed &d

or unsubstltuted oxazol yl, substituted or
unsubstitadipstiolinyle substitritethoringhbstitrted pyrsdlidingtl soibstituted or unsubstituted

fituted r | yL). be subst it d
morh{iShATbskiibEr B GARuE ol YR A3Y Rt Bhzeping
substit@edsit urstibituted axbpsiibsdubitithied oPheapktituRd tﬁl@?ﬁ?’l o Eﬁﬂuﬁﬁed or

30 unsubstituted pyridyl. R6 may be substi
unsubstifyiedxepinyt ed al kyl, or substituted or unsubstltuted
cycl oal kyl (e.qg. unsubst i t ut ed (C1-C6) al kyl or
[0115] urss'udnsit AT maethdegdem) c e dubstituad|or unsubktitaad ©eC, cycloalkyl
may be unsubstitute

SubStltlﬁigf e ]Illltésulttl}egd gg%g%%‘r%@éeﬁezowm,/ sbeigyed or unsubstltuted
aryl, or@@_ﬁft‘ﬁg@ Qﬁﬁ&%ﬁ&ﬂgted %yr e rAtl d/%@ ALSnBHENY nd%egdently be

cycl opr opyl 'S hy ro en i's unsubstitut
substituted an@tltutach airylLB% £.phamd)y bs Bmlistltme«tﬂ oratisybsiteed h@ervayyl (e.g.
.d]Ee unsubstituted nmethylene. R5 may be substituted or
pyn nsubstituted phenyl. In sone rel ated enbodi nents, Al

is substituted or  unsubstituted 2-thiazolyl (e.g
[0116] y s serae prbpdiancnts; W and iy |aredndeanen¢h¢xﬁlmub$tltmdm nltlmlbe@luted

pens 0T P N O 1 ki

substituitd orepnstisstidtédiinmidhiolyl hibagdntedl or unédbstiaiediRosdrBEL subétBeked or
nsu stltuted 3 eyrldyl or substituted or

unsubs%qqgeaﬁg@ lagR X]d s Aped pramgubsgiuted expselyl.isubwuisg or gygupstituted

I he
oo S D RO

substltlaﬂbor wbisstitited pytidazinyl, subsituted bﬁmsubstumtsd ldﬁhzdlyit ad)stltuted or
| kyl .(e.,g. unsubstitut d Cl- |. ar Cl-

sy g s HHE r siteTBioG BB O e B

dlhydro‘@lhi@l‘f‘d birdLd14/1, gﬁ;sltlﬂit&d Surlshbstifitsd PRAGRABHY1, SM¥tiREd or
nmbi ned to form an appropriate subgenus. Thus, In

unsubsts,t@t@é cetb@@dyh@uhs@tutedor BBubBted benmrmdaawlgl Isyﬂnhtldlgechor A

unsubsfiel 838 Ao s B R b St E AP swonef o e

unsubst@mtedﬁﬁdd@ﬁ; sdust@ebmﬂmhbstﬂ%@ed ihe1ED Sbdtithied of Ghsub®tuted
alkgé or unsubstituted (C3-C6 cycloalkyl, R7 is
4]

benzotripzalyb gubstitgag of ynsupstituigd henzpihipzolylnsibstitad aramsubsgituted

benzooffz&ﬂx :gglﬂ?citut%g 12 ﬁll ﬁ&lﬁ%&ﬁ%@ﬁz@@ﬁ%ﬁb%ﬁ%&?%{ 'ulgls%% t(%ed
1soqu1nulms3d,tm1bst(tutedabr phmbﬁhtute@lstrﬁjbljde subistitited ettie@uisitituted acridinyl,
substltugi;f %3&81;1}51'1 ts | lﬁeg]%pép%ﬁlgds@gtgtgad:pté %gu sﬁ{qtédn%%%%lﬁ)glggt%m
substlttﬁm%bﬁlﬁlhﬁsﬁhﬁéh }%}Q;ZI% sgsﬁgﬁ:ted(cﬁ L&Sllﬂgﬁhﬁéq getraﬁgﬂmiy é

unsubstituted (e.g. nethy
substituted ernmewstituted pxdrotinyhshibstiduted br wesybsituted bieblidinkly bebadtuted

or s R o1, e ed MR e BT B frdcn <

unsubsﬁl&fed@ﬁ&@ﬂnﬂﬁyﬂ%tmﬁ&ﬂ@ﬂ WRebditutéd QZEPﬁﬂ/l %ﬁ%tﬁﬁ)t{é!i 3t ﬁ?su)bstltuted

ubgenus. Thus, in sonme enbodi nmen
thleplnﬁilﬂl stigtedor HpebsGaited piperiding, ossubstiftted o pnsubstituted oxepinyl.
unsubstituted phenyl, A2 is substituted or
unsubstituted phenyl or substituted or unsubstituted
pyridyl, nis 2, RO is unsubstituted (Cl-
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55 C5 alkyl (e.g. nmethyl), R14 is unsubstituted

(C1-C5) alkyl (e.g. nmethyl), L2 is unsubstituted
wortdsyhesse, LI is nethyl methyl ene, and R2, R3, panasEb6/013342

are hydrogen. [0123] In sonme enbodi ments, the

(3-secretase inhibjitor compound has the fornula

[0117] ARmsemewemipdimpents-]* apd b’ grg depemienty phord, L{nlsul)stltth@aIWiene

SRRt S L PR
unsubstitefddr@dCaivéerienot tigubsdingedi? $6 D0 neinbesdtkd@odlkylene. L* and L!
o e G S Lo o R
membe@%l he@rgﬁlﬁgleﬁé I’_,3 rﬁ%y QIER% be C s a'll&l%f%r Ty éﬁ’a)éﬂé d %ran&ﬁled L2,

unsubstikafddiedCallbylené.n t he di scussion of Fornmul a (I)
[0125] In another embodinent, the (3-secretase

[0118] | rlﬂls&lnte %be@lm%nﬁz has dn@@osftlﬂltéﬂib?-Q irLyiES:, B@uﬁsub&hﬁ!tedz to
RR3 OR4A 0 L3 R5 (1V) 9 Formul a

20 menﬂ:)ered_ljgeter]g@ky]ﬁne mz)thmmhqdlm@gs L&@s umbstmtgd Cat 1@ or

unsubst?ﬁufedaﬁstodsefl DB ﬁgglgteroalﬁyleneR%g gy Bbe esu%% %uqf:c? ?Ju tcg&ﬂyyllene 12

may beGlbrédchal kytbubs{ifileda]; -Cnalkylend €1’ @aPp @l@b UE ﬁie;th}flét% In some related
(3-secretase inhibitor conpound has the fornu R1
embodirgentsy A Apsupstityted orumt@s‘@tutf)d heteroaryl (e.g. pyrldyl) or substltuted or

unsubstituted aryl (e.g. phenyl). In some related embodiments, A' is substituted or
unsubstituted heteroaryl (e.g. pyridyl) or substituted or unsubstituted aryl (e.g. phenyl).

[0119] In some embodiments, where R' is -NR®R® and R® is -S(O),R*, then R® is
hydrogen. R may be substituted or unsubstituted alkyl. R’ may be unsubstituted C;-Cs
alkyl. R? and R may both be hydrogen. Thus, in some embodiments, R' is -NR*R’, R® is
—S(O)2R14, R® is hydrogen, R’ is unsubstituted C;-Cs alkyl, and R* and R? are hydrogen.

[0120] In some embodiments, where R' is hydrogen, then R® is not hydrogen. In some
related embodiments, R is substituted or unsubstituted alkyl. In some related embodiments,
R is unsubstituted C;-Cs alkyl. In some related embodiments, R® is substituted or
unsubstituted C3-Cg cycloalkyl. In some related embodiments, R® is substituted or

unsubstituted cyclopropyl. In some related embodiments, R’ is hydrogen. In some related

" embodiments, R? and R® are hydrogen.

[0121] In some embodiments, R!is hydrogen. R? R? and R* may be hydrogen. Al may
be substituted or unsubstituted heteroaryl, or substituted or unsubstituted heterocycloalkyl. In
some related embodiments, A' is substituted or unsubstituted heteroaryl (e.g. substituted or
unsubstituted thioazolyl, substituted or unsubstituted oxazolyl, substituted or unsubstituted
imidazolyl, or substituted or unsubstituted pyrazolyl). A2 may be substituted or unsubstituted
aryl or heteroaryl. A% may also be substituted or unsubstituted phenyl, or substituted or
unsubstituted pyridyl. R® may be substituted or unsubstituted alkyl, or substituted or'
unsubstituted cycloalkyl (e.g. unsubstituted (C1-Cs) alkyl or unsubstituted (Cs-Cs)cycloalkyl).

L' may be unsubstituted methylene. L* may be unsubstituted methylene. In some related
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L5

RR3OR4AO0L3 ,R5 (V). In Formula (V), L1, L2, L3,

Rl, R2, R3, R4, R5, R6, R7, R23, Al and A2 are as
wdebicnecseabove in  the di scussion of Formul a (PLT/USE06/013342

some enbodi nents, R23 is an unsubstituted C1-C5 al kyl .

. 042 h di. he; ( 3- [
R N R LT T
and L? Rmsebstittied mdkigldnd. N mak Be AdsubRa@itddl 1%8th{1ehsd ﬁlRﬁa é:eg :

a ( )

.. 24 WD 2006/ 110668 PCT/ US2006/ 013342 I n”Faornu
substltuEed’ orupsubstituted phenyl. IRFompaclalRy enedirRhts, BRI ds sullstitunel 2

' i FSCUSSE 0N For.mul a .

s RISUBEIES, AN o MRS 0 i i
substitu@t: @inakbsyituted HIRIL Blchlag oBe 6F Mefe @EAB R (- lk}%&s)). For
ex 1%?BéA-xls,ecr tase i ngi &ri,t or conpound has the fornula:

amp BHayhe %ﬁ@et vl 1arzoiyl)s_1% Jmay basufstituted gpmsubgtiuted 3-REridyl
or substit¥ett)or un | $.)5-sbhsti j 2

ey oo R s oot B s

phenyl); fresethe embediorentst G (Frsubstitied plyridgly brd ercbostibaBmite, phenyl are

. i unsubst i tuted C1-C5 alkyl, [0129] |
substita S P RISt Bl atde§r s beisbiet Cors o G

haloalk§INeS&AEPOUNSf e enfoRbMEnASTof Each'suﬁéﬂthénﬁ/ig?tgﬁiﬁgﬁ il ¥ Sifagraph

wth at |east one substituent group.
may be goyabingd Enforp ani appropoigts suhgsmus.nEhus in smohembéditients) RY R2, R®)

4 tai oal kyl hst i t.uted .
and R %{:/ gy%rgﬁérgpg %ts%s@g{t«?f%rﬁ{g %ﬁsgﬁlé?do%%ﬁ%oéﬂkél Is substituted or
unsubstiuthd Biptynilgtiorasuphtituted b8 hdubtiediet PheiaR Yis. unshsihitt i )
kv al lﬁ%’l e{le, &é Qﬁ;ub&tﬁl tuted het eroal kyl ene descyi bed _
alkyl or ygsbstiuted: (fs-Camshafad Forls hﬁfﬁﬁ%\@n%/ L), L% and L{are gnsubstituted
methylefélPst i tuted with at |east one substituent group. In
ot her enbodi nents, at |east one or all of these

0122]. 50 Giediip Bt AR b 5 ey bolerecond! siavae
bstitutedl of ' it
substitutefl ot NES®sGRdPheAYIe lﬁLH?a%IBSet é.[ﬂl%%%gﬁ@dlog u%%t#sﬁﬁ%&}g%ﬁ#é% S

. lower substituent group. er e
substituigd of gesupsiitrdmysidpt IEsema related knboditdnts, n ie2.dk’ is unsubstituted

o TR g MBI 0 ki ) 5
unsubstitednsthiytaneed' helydeamdthynetsldes WBSRY tayl ¢d n?e[g bCe hydrogen.

5ua[l]@gbﬁtitut ed 2 to 20 nmenbered heteroal kyl, each
Some orgllpdiths eipberigrenis {en eesh Fybstigntgasinitioriipl thispasegraph may be

combined4§ $Hoht A %r«%riéf@ %%%ﬁdst "’Ith'ﬁg, i eﬁ%%ld%leln@,/ &{’1 is a¢ h

-NR’S(O).R'* R® is hydrogen, A’ is substituted or unsubstituted phenyl, A% is substituted or

unsubstituted phenyl or substituted or unsubstituted pyridyl, n is 2, R is unsubstituted (Cs-
Cs) alkyl (e.g. methyl), R' is unsubstituted (C1-Cs) alkyl (e.g. methyl), 1.2 is unsubstituted
methylene, L' is methylmethylene, and R% R3, and R* are hydrogen.

[0123] In some embodiments, the B-secretase inhibitor compound has the formula:

R1
R3 R?
OGN
\U’Nl N\@fR)\/N\LZ
O R* O s

RS (1.
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substituted or unsubstituted heterocycloal kyl is a
substituted or unsubstituted 4 to 8 !0 nenbered

woebtmriamss!| oal kyl, each substituted or unsubst PCUUSLN06/013342
al kyl ene is a substituted or wunsubstituted Cl-C20

In Formpfa (b i 1y Lokt R B Fonlbs Rt o 288 Mgt etobEl abpvs ip e
discussiaPofRRe8%. het er oal kyl ene. [0131] Alternatively, each
%stltute or unsubstituted alkyl is a substituted or

o s B Baracrs SR b ¢ g ogguna

unsubstituted 2 to 8 pmenmbered heteroal kyl, each
substituted or upnsubStityted cycloalkyl is a
substituted or st ut ed £5- (7 cycl oal kyl, each

substitu or ﬁ e'erooallcyl is a
substitu “ort UnRs Ut piYber ed
su §t|tuted or unsubstituted

het erocycl oal | cylg e’eh
al kylene is a substituted orgensubstituted C-C8 (IID).
al kyl ene, and 25 WD 2006/110668 PCT/U82006/013342
each substiiyte QF3U $ t d Hero

InFormg@KE[{)i ﬁ‘ut d]t‘ &{ l'jgt tlg g aa!eslﬁeé!f g aﬁo%eqhthe

discussibebErQuy{Tgne. [0132] In sone enbodlnents, t he
conpounds of the present invention include any one or

the. c ds,of Tabl.e

o125 igsBrbolnsSBR e dracdi bl SrdIRaRERS AR,
one or all of the congounds of Exanple 4 below. A
Carrier Mbieties g01r &m cop endi ng U S. Application
No. 20040121947, RandNy ernatéﬁnﬂb Ap i cation No.
PCT/USOQ/24 Pub i cati &h No 9454), whi ch
are her e\l T@ﬁrv.r ‘Lﬁ@féreuh or al
pur poses, isogtere (Resesretase inhibitors with and

without a carrier noiety 10 wgre shown to effectively (@v).
reduce A[ 3 production in tg2576 m ce expressing the

i rormglSAET, (R O g6 TR 0L Y GEAL Bfed v i

the dlscﬁésﬁﬁ@f)txonﬁﬁtasa) QR0 eifbblinents, RFs af iinWibstit@COg TS 2yl
hat the conmpounds of the i nventi on may be

m ni ﬁerciwth pr wi_th arr |
v SR A B R SO R e
site on the conpounds_of the present invention. 15
[0134] A "carrier yni?tyT# as used herein, refers to a
chem cal noi ety & y or dpng 7covalently att ached

to a [3-stas§ i ton CO'rT'pO'nd he i nvention
t hat enhaR DT i

l | cignmpaound to traverse
t he bl ood- brai fesbag ri gf QBBBia The (3-secretase
inhibitors of the inventionyay be attached or V).
conjugated to the carrier noiety by covalent

In Fomﬂlpﬁé &)aﬁ,llggi (‘ée%g R3r eq{fi g& 0ﬁﬁs§1 Md non e?%@& %btve in
the dtscgtgm@%f Maahus @) thaehicnttodirh@its3 B> Ehe Lﬁlbﬁlﬁ@ﬁttbé@Cm-Cs a]kyl

barrier is a perneability barrier that exists betmeen

I I flui d
s tor2m | JRaSAbREE M e I R RS PR

di fferences between the capillaries in the brain and
capillaries foun3$|n oth b tissues. Most significant
anong the struc 5 erenggs f brain capillaries

are the tt\]/l]{PCtl H*@%s,)\/N\E

RS (VD).
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25

25 between endothelial cells. These specialized tight
junctions create a very high trans- endotheli al

wehewimniwal resistance of 1500- 2000 ohns/cn? ceapaseme/013342
to 3-33 ohns/cn2 in capillary endothelial cells lying

1n Formueldih Loy ¥ aEials B s &i g, RY DR G0%, 400 & cfined above in

er organs

the d1scus%ﬁﬁ1rcﬁ’lﬁoﬁﬁﬁ}a M ThBorBs ambodiynehddBREeid hn ahmmu@yclaﬁdalkﬂ

macol ogy of the blood-brain, barrier. Handbook of

[0128] er i ne(f&’glé’f%n? rLfgaﬁ% %@%sel&%ﬁlqlép (ﬁﬁg as \'f‘f‘erffoﬁﬁula

38 140 148, (2001))., Thus, 26 WO 2006/ 110668

PCT/U82006/013342 n sene enbodi nents, the conpounds
of the present gl nyeRtion aregyfogal ent|y attached to a
carri er ;B rd sen&%f{,he oI Y in the
f or mul as_a ‘ (Appr ogr i i

. at’e carrier noiety
may be used ﬁ iohe pregentid nvention. Useful carrier

noi eties include, for exanplre, |ipophilic carrier (VID).
noi eties, enzymatic substrate carrier 5 noieties,

ept.j dyl §iar j3ehk a anqpar kiel b
In Formuﬁ%f)@'tl] ié flgi( rlfe ﬂ% gt,eIgsR rlfb Ral’ gxo%:flgc a?e gsadéfhgﬁ above in
the discuSdibIOPRGHRNA (TH SinlsBhie eﬁ{bo@hhéﬂts ROt escaml mshbsmlklédd Co% lakyl.
conpound by ~phosphoester or |ipid-ester or other

drol bEVYRAEE 8asesund of
oot NSRS BB PR bl SR lipalomans dbnpand
Formulaé (1) t ben% wmsanatsd auiith = hedsisorwssbstifent geoupr IMereFpe@fifally, n
contaln cont ail

some embgﬁmqn@ﬁ] gqtchgqugﬂggtecrl] qu(u SE]?Sﬁl.g%ﬁﬁl ﬁ&gr%(égﬁy? Isgfeﬁ%\)gfe& ?*rcqoalkyl

el suBRtifkdESetdrdatyE aabstitited alkylene, or
subsutut{x? ﬁé’tZ oc§ lgﬁﬁ%lhél.}blg‘%lﬁlt?{glds , SR oln'pound 1 ?E’er atned alloyt
subsututemhaam&gr&ne ldespuihbd theeBBEIC q_mp;mgndq ¢fcﬁqr91uga§r{%e(VII) 18

quantified usi suita
st b P A S P BRI 4] ot o
these gre EMubé‘tﬂqteWﬁ{ at 1édsOehdrNimivey sxtlﬁtmjemsgrbepi Altelmebyely, at
|cat| ng the degree of I|i pophilici

t
least onceamzSbh b EroNpiard OIS Mk e T P HRGeRS FioHP-p
o/wof 1.5-2.5. Lipophilic carrier noieties are
[0130] V‘Ind(ﬂhéi” deifddnéils dihthe aspaundsaf Eoﬂmﬁem@i; eVilh edc;_h sybstituted or

or exanple, in Lanbert har,m
unsubstljumec!xsaJK;,/]rZTJ';;3 a(sgbﬁ_m@l)ted g(wb%ﬂtg}tea/l Cé égh pﬁky e%%brﬁnl %tlrruted or
unsubstlglgcﬁ%%etgls aﬂ(&?ﬁ a ‘absti %@ﬁﬁslﬂ)gﬁu{e’d@o@f@dm&hﬁéfe@ﬁet@roalkyl each

|ed and unnodi fied di ceri des,
substitufedlor ynsubetitssd @nkda}khbs rmxubstﬁwdé or I upstitsy ycloalkyl, each

[ hi | d
SR U ol £ LIRS R 100
memberdy %@@P%loﬁllﬁ?’? ARS8 stitiRaroragibetifuesdnaliofleddie acabstiteted or

emai ns trapped behind the BBB (Bodor et
unsubstiabted G?lr(?zm akoylehe 'mémaqlas@stztpte@pggmyubstl‘gmetgpa ylene 1s 2

Ame DC 317- 337
Subsumteﬁgggl)‘%fg‘u%ﬁgﬁQ{%ﬁ@&%@%&r@ﬁ%f&h%. 3773- 3781 (1998) :
Wi et al., JPharm Pharmacol 54: 9 E aﬁﬁg ﬁh&
[0131] Exdtephadivglyl pasbHpstitEed gy wsabstigie ta Qr"@o
msubstgt}l%g}e ‘?e et %’[%P QX ?{5&? Br hRabifified héteroalkarl isa substltuted or

ine om no et al
unsubstBdied 22082 1B &8P hoteroalkiylleagtn mﬂqshtmtmlt@ uneld:rstltuécrd cycloalkyl isa

substing LSRN het 2 PO R HE S it b
heteroc?{'i%glg? is Q%ﬁﬂ@ﬁ%tbd oGinsuBititdled 5 th Utm&ﬂb?éd‘fhetéx@ﬁycl&lﬁﬁ each

substituted or unsubstituted alkylene is a substituted or unsubstituted C;-Cs alkylene, and
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I'i pophilic dihydropyridine carrier noieties that are
enzymatically oxidized to the ionic 30 pyridiniumsalt
wOBomanoes al ., Science, 214(18):1370-1372 (1984Y)S2008/613342
WD 2006/ 110668 PCT/ US2006/ 013342 2. Peptidyl Carrier
Mbi eti es [Olsu%@;eptldyl carrier npieties are noieties
each subgfftpited jor yngbs oledensds arubstifgd pransubstifaieddita g

rnman%ﬁﬁéﬁﬁghk B5e. Proteins, antibodies, and antibody
nments) used to aid in the transport of conpounds

oss th n I nvest 100; 1804-1812
[0132] ( 991}13 e{l} 8 1n5en&-%WJhe qq@pognw%e]gesqyéswepé%m@fudg@ly one or
all of th‘é‘%rﬂB"oHﬂds[&1 Tab1EEVin sdficidbodneritd 999 dmpd i OF the present
Peptidyl carrier noieties may interact mnth specifi
inventigrepclude t enpnspor all sfithe esrspounde cEBtample 4dreldw.gands,
that target the corresponding ligand or receptor on an
andot gviriRl Méikties0f the BBB. Specific transport
systens may i nclude either carrier-nedi ated or
ceptor- nediated transport across the BBB

[0133] pJp copgadingod o mmrpnr@(aﬂmﬂwe b GyPgtions Applipation No.

POTUBRSREE RSN OB %8 Bt ol ol
referen@fsfoe alk epipakes) isobayer B tecgiage- 1ﬂ1ﬁbﬁ@s iwith dxalrwitin@yt a carrier moiety
ar gi ni ne-vassopressin Ber gl ey, JPharna Pharmaco

were shgpg/nltg eifeaisvely ogeyg AP tien 1natg25 Q:l@p{q efpepssing the Swedish

mutatloﬁl oéé‘k‘?‘% ?myl%ldgﬁrggl)r%orgg&g% éTe—la{agUIéh et al. E)%éegzge 2’?21 '99-102

(1996)d qﬁh@l@ I cbﬁd)f skill MEhParBOAIL L SdizeatanBe aﬁlingoﬁiﬁfsl of @Fid M@éntion may
such as .those disclosed in U S. Pat.

be admpuiergs ratoy; Withqut p spieH@morest hivapsrier Irs?ler«ty méé’tbeaa,ttached to any
approprigk 91@63811 a%%xﬁ'@%%n&s's{f%héé% q\laH?&y ar gi ni ne peptide

Acad. Sci. USA
97; 13003- 1300 sulln rowth f r-1,;
[0134] | 4§ 3&%@ Qe gy B g%%me o F ShsFrRiE s leRLY of Hon
covaleﬂtl‘i’f‘;ﬁgtg%?eﬂstbta 1Eélcg(§9i£§ g%lg%@r(cggﬁ)%ghcgtgﬁae F‘l?\tengﬁiz}’hr%t egc.:es the
ability dfth@ 66mpouhd(18Q00 rse Brrbdddddgein HantdaqBBB). At B-secikldbe 3dbitors
ol den, et al 20.JAin Invest, 99:14-18

of the 1 (@g?lgl ;maglb@l@éqaclgid o&comug@gd torie gEier oigady covalent interactions

o P S B o S LTy o

der Wadlsptiradiiogp) U. S. Appl i cati on No. 20040121947, and
I nternational Application No. PCT/USQ2/ 34324
[0135] ( RuRIblSRbrath Bierieri®a Q3MmkaBARe barrieh Bt 888 'bl%‘ﬁsteeﬁ o Q&@bellular
m croscopic images Of cells incubated wt
fluid mfthmblrags@@rthe blodgn thewgmllery lomsst dhe bal(rwr stems étoals etructural
eyen distri

aiftereri b o o B IRUEE B PR RS Buiy By st

si gnlﬁcbﬂ%n@cﬁ@(ﬁi@ BRudmE] HlYﬁfb‘h@ém)ﬂbﬁ*zhfl 2l htiésodre MRSIghY hidictions
ructures. This indicated that the tat «carrier

betwee%il@%ﬂyﬁ b gelisaviheeaciabiendrtishi uBgtignsoreHde 8y igh franshe
endothd14$ a%gﬁag?l%s@aﬂ@é@% 0288 Lﬁlhyn%nﬂ eoﬁgafg& i B 3§ VnndsH3H2 in

was unable to exi | YSO0SO
capillaryempathelid otlls lyh)gsmmd@theamin andiasiognts aqaedusibasdigyaya-cellular

r ot eas s nclud| dr ol as. cat hepsins 30
diffusidg obaSved ot sxens (Brighifado ML ik BEwioar CMORBUS IR Deiedey and
Pharm&lé%y%? l‘l’feaglbgcp drdIR be} %dHMtdbg)P ﬁf écgeﬁﬁz%m‘% 9%99{0!09%?9?03

C, t hepsin capa

such” as cat hepsins A

SpringeptVeplghBerio (1982} Lerd‘rpegtail dBEcen Res.iRevt, B8: 1R 48, (2001)) Thus,
specificities of these proteases are sufficiently
broad to hydrolyze
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28 WD 2006/ 110668 PCT/ US2006/ 013342 a tat peptide
away fromthe inhibitor conpound, thus, hydrolyzing
woOherstiavass er peptide away fromthe isosteric PCT/US2006/013342
inhibitor. Thus, it has been shown that tat and ot her
carrier p tldes be particul arly usef or
in some srpb@dlme@tsatgp pvlepyurtﬁ% of élt?sﬁtreﬁe%lft"ﬁfﬁt% E) P%V#Wtfyﬁf&%‘%‘?ég a

carrier %‘%ﬁgﬁgl%ge t\ﬁ@% RO 2 #e85 lﬁ@ab% mral by a

smsuc Jectlons t 5 conjugated
npound wi | | penetrate cells an

[0136] | f?%?trpé@pr@te PaFEBAIEY WAY be Bifdde ﬁgwﬁ?%?“e rﬁseesﬁlﬁ cgrrier
moieties 1%&8&% FSrexaiples ﬂ?&%ﬁﬁ@ Sar¥ibt thofeli&Y) eﬁb@%éﬁcysﬁﬁstfaaé carrier

y preventing to escape frontlysosones and
moietiesepettidghestie{10di¢gs, Thbnawpeiticle Oﬁé’ﬁﬂf ingractingy C@@‘tergpm@'pes may

h b d h
also mclgg&@%g]ﬁﬁ?%%i%@%ﬁ & Oli Vﬁ%&%?m?ulg %‘%%t 5@%‘%& pr ot as es

phospho@&@tcérflip@d paat éﬁiﬁh&%ﬁol%ﬁﬁ&@hﬂb@tchb@e tleavedrtey gly0051dases
cl eavage of |ysosomal or endosomal protease qﬁ¥ Th
phosphatasss, asterases, lipasewloy ofhee hydroksesip thalysqsgmss and grddspges. Lhe

er_co o
carrier n&qlﬁteeﬁtl?ac}'ecs? r{%ﬁ% C(gﬁglh%%aﬁie u, é]’h&qfl‘ﬂ)}crh%gln it?gr are
cl eaved by cat hepsin D. 014e% I n one enbodlnent t he
pept iyl dappphilictargierMoietiey ydes cationic functi onal
groups, such as the tat-peptide (Schwarze, S. R, et
[0137] atté)’oplﬁﬁb CRGRr AdReticd meali@ﬂ% dvéR28Qipbphidicity bBa ﬂbmpound thereby

I ne residues (Wender, P. A, et al., Proc. Natl
aiding uApadagethouthsxe EBBlmoanhtlsmoaa(l bo g@%}l)tlﬁe@élém any gpitahls ¢

approacg n&%n i nﬁ]ﬁ ath, %u g 512%'1]@1' %B 1It19ton ?éﬁﬂpleﬁt b&\#ﬁ@d GBI and water

|ona roups

(log Po/ﬁ%d}p&ﬂ Iﬁezfsﬁfé@tth&%\ﬂ' indicupg thzl degree M Ihpdphlhmyn oInaxotmi:
chai ns such as side chains of_ I S|n . i. ni ne,
embodlmnnts,tths tibetthiléc pasBPrneisty 135 2degE oerfddcl-frent POP carriér

mo1etle§ %ﬁ%twdgéig kftu wh i 1? {herEPJ HOUE i éﬁﬁldléfa?ls £dr eQQ?nﬂ)Ielgl Lambert,

i onal  group s en a 20 conpound’ of the
D.M., BuRY @i 8ci, sl 1691H- :UgalO@d) @xmplwlt@dphthc gamrizr moggties used to

S

amdsan&?ﬁoqmgi conj ugate can be adnministered to an in
>VITro sa ? or to a mamal thereby serving as a

ouss) | SomRR bt SR UD R SRRUR gl st

traversﬂ% BB B, HRsuI6ARS [ £k 18tié ﬁﬁnﬁ%e@ﬁbeﬁﬁﬂﬂbl&f@tﬁ&f tiessasktier
anlncreaselnt}n 5 ability of the conpounds

moiety tHabranmnesririppad b@hledﬂ@cBBBéBydqs@hétar%(taémél@P erng: 1F§E(1997)
sodor QBB DTk S, DRI 009, el 7
Med CHGST-BTIVEFITRADID Bels étraanSE'Xt&;msta;(mMEé 5@9@9&@&(}@@».
alternative nechani,.sm whereby peptid arrier . fude 1,4-
Exempey BpqTOSiaRa I rOgS R A AR A Tt gopdpelude
d1hydratﬁécq1%llﬂt‘e (PLlBﬁ{‘E&é(tt ‘?SJMé lféﬂﬁ‘%z%bﬁ—m' {1bgdy); bam@ytlphesphtmate

rricer noi et um nal plasma renbrane i's
carrier aldidtiesl itat kel ctieen a@memfmlt}euseé ItcetrarrSpsltt astastaroncermaiczidomdine

th ani oni.c t pe C e
scros oS B3 DRl b0 2853 by e
hpophﬂtg ﬁth?ﬂfo%%([ﬂfﬂ@ |ca1§fe§ HihdHes (1 ﬂre eﬂ@ﬁh@tﬁdaldy@&l(ﬁi&l 16 dlid jo@ic
npl ary adsorptive carrier noieties
pyridinium lsaldéBle@r vl 200ienqe 8663 8)3@!%@?@0%9@103342
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pepti des and proteins with basic isoeletric points

(cationic proteins), and sone lectins (glycoprotein
woiomiingepr ot ei ns). See Tamai, |., et al., J. PCT/US2006/013342

Phar macol . Exp. Ther. 280:410-415 (1997); Kumagai, A

K, et al., J. Biol. Chem 262: 15214-15219 (1987).

[ 0145 Peplﬂeﬂﬁldylcﬁal‘rl‘ieérl\’lmtlé‘tl es al so include anti body

carrier noieties. Antibody carrier 5 noieties are

[0139] ¢ Qfeﬂlﬁl cg&le?}ﬂo? iek g?etrﬁbf%ﬁéé;#?ﬁ%ﬁgr &'&%ﬁggﬁﬁ()gg%;&; ?‘gﬁﬁﬂ#ﬁde

(1nclud1lng pompep’sd&depnomd; hrtthodies, amimmﬁbmdbafragndmtboﬂyd to aid in the
Ant i body arrier oceII Iar rec
transpog)OF cPBRB IS AGFES 35@@%&@31 SA t“ﬂg ift fiptestal VO sllﬁof*aléggé?@) US.

b o) I _ No.
B R

ds to th
101401 | MEHERY Pl AuTior SR ictigh L P B Pop A R ems,
1rec:epto1is2 oﬁﬂgan%l% Qhﬁtk@r% the cédéspohdiaf M d briteddphdrathh dnldbthelial cell of
Y., et al rotei n Engi neering 12: 787-796 (19992)
the BBEm §rewifie @a@mrt sysiemp BWY dacludrgither pareiemmediatpdgu metegtor-

t .
mediatf €hrhihs BroRBh B9 TS P Ao AL bR 1005, AR iEy Bopricy
carrier ﬁl@ﬂeﬂaﬁini&ameriasmm@ﬁdﬁaga d:t@ll Noi R BRuigaDBcaolli181-139 (2002));

col|loidal carriers generally less than a mcron 15 in
small pepticles Sath asrenkeglip, ¢ W@oewnﬁﬁ%ﬁaﬁag hagneNs, digEHPHRsEPRIgSsn

(Bergle! 4 997%9 P&%&BE 98:196- LRV @b@@g'ﬁankk bﬂhe% Radsn3:1289-1294

ace 0 e nanopartlc reier nore
(1992))NH|an phalt,iARS Raarmi §i, 006 €20003); h]amnc kpem'dea sach asthose described

in WO S04 amfer o8 HEaBustnoat =¥ HragRrRSci (LR aPp -

20030236589 Gat ﬂeﬁﬁ’@d (?Sﬁh\d&ze tSJRO GEAIAISRACe 2851 SHQXIH?Qt(Il 999)
Anbi’ kanandan, J. Phar m Phar naceut Sci

polyargg(ing p%zlez(’?\@n@gmﬁa ) et a|1 nPratdMeil ofcado Seii B’SA@% 1r3é)ﬁ§,136908

(o000 15 Bl DALY R BRE S HED B et -

density l’h@ﬁpﬂ)@élh I(Balr&mdgH?Wab @eu%ﬂtgtmzsb(ﬁh fast-18b QZ@ﬁZ‘)J @&nﬁw’fﬁl
r dan- Nudo , Cancer Res,

Pharm. gigs0 0 20ER ShA0RDY Pkt dgortne KRG Tt MCIGRE): Gfolden, et al.,
J Clin Mé{}g g@gﬁ% g 9(‘)92/2 T3 el eeF%l é&)eﬁf'ﬁner tfr\ggegv . A6(1:3):247-79 (200D);
and basBi ﬁbmblaﬂbgrowﬁpﬁllctor BiR@EH)eid.S. PhB. AﬁQMQBOA((IIIQ%QQ)

pol ybutyl cyanoacryl ate (PBCA) (Chavany et al., Pharm
[0141] R%peﬁdmé‘ﬁ-s 5Aﬁﬂ%aﬁ&9ﬁ8) 200409 ddayt M CHARRARENI A ?Iﬁlc\é’ti&lﬂNo.

e peptide-drug conpl ex absorbed onto the surface
PCT/U S@E/ 3(46&4 éﬂlblmltttondw WO 134030484), discloae that canfocadimierlosgopic

images 5P RGP s+ Bhorepostiba) cokpetipEisostytic Bkpiplapp hiblior
showedq}{%% )ats%ﬁ)]cmgﬂ’ ﬂmsufe?cgﬁ@) @@m@ ﬁigl‘x' tﬁﬁp&ééﬂc@fﬂ@ﬁ’ﬁ%}f \yi%s‘;‘iss%ciated

Chavany et al harm Res
with th@ m@spme apd lyshennyd mycammwap@a]( PircAey. Zdbeindadatedl that the tat
sens Nugl ei c Cﬁfl (ngr ug Dev. ...30. 7. 483-493 d

carrier ](“fb"é%’fjay %O PEG) P Ut e HBY y%*’s?%lsn%%l&‘r"g?ea{yéos("ﬂ? Yendgsome
resultin®lin @h inhibiietth4t Wwigsmdilé 8 exidhé lﬂsbﬁ&inﬁl?cﬁ’ QiddsomdP coibartment.

006/ 110668 PCT/ US2006/ 013342 . Linker Moieties
Lysosopgs 474 epdasRiaes pasftan magy mg@eaé,@@udl@g bydrglase sunh as cathepsins

S L tor

A.B,CH, i 8a P SEhY of fhobd fre (eﬁdo}%g fi84:856ch b PR T Bla B Others
are exobqitwbedfs v as eafhepsits A and C, with cathepsm B capable of both endo- and

exopeptidase activity. The specificities of these proteases are sufficiently broad to hydrolyze
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and the carrier can be prevented using pol yner
technology (e.g. PEGylation) in conjunction 5 with the
woiodeanoas®l ecul e to i ntroduce a | ong spacer ar RCT/US2006/013342
(Yoshi kawa, T., et al., JPharinacol Exp They,
263: 897- 903, 1992) Li nker noi eties maybe cl eavabl e or
a tat peptide e aalyam|the mhiiipg Fowpegdabie hydpluringheamiapeptide away
l.e
from therfs%stéglglugng éc&?u s 1t E% by g%en thlgﬁl@[e | %tﬁgreca?‘lllﬁﬂbgsgée% may
be partfcorarlgmaﬁﬁll for spétﬁ)ﬁ@ hﬂﬁ&t}e@ﬁsos@icanlslbnoﬂlts lysbbdtess, andn d
the like. C eavabl e noieties alsq include thaose
endosopss-o P hed adagpiaisiersdde appamgaliy angchrBhSIcR;as [y gstions, the
conjugﬁQ@ Mﬁgourﬁ%ﬁ'l ﬁe@ﬁ@%lﬁ%@%enﬂéa\f&ﬂﬁhg ﬂﬁ@lﬁor of lysosomes and
hosphat ases, ‘esterases, [Iipases, or other
endosomeetr thapwicasey mdyssdsbmes amllmdomnmomlléhem]mirojsfp@tait dhdryby
usef ul V\/neire ﬁh rlder noi ety interferes with the
Prevenyi e O SGF K TUR 3(5\9?‘%19650&\*1 AR ound. Exenpl ary
cl eavabl e |inker nol ecul es include

[0142] N-Bgcsermnr pepjde ®ap bp jat ptl?ﬂh@lﬂ haqlccmpbéqesb et as oalgptbpar,glr@ne that

wo by P RENEEAT A shtbal dere Rt S i° pR R B margorioe
for the ofeavage @t ﬂy'sesomﬂQir @hosomal ﬁ@tdﬁéﬂm@w\lﬁfe inbtalied) hhe‘ieﬂ)y fAkidigRing
that is generally stable_ to bhiological conditions and

the remoiahafihe CarngreqapRoppA BIoR: the Artebitorp FOE 6¥ 8Pl ar dipenfidet Bhg-Jhe,
t t terf th

Phe LR O 1y f%%%%@'ﬁ%?ﬁtﬁiﬁé BB poand. | Exerml ary

[0143] @%'e SR s s e ehg oAl LR Phfcre: Bpdgnel

groups; 25@1016 hVERk: Yeat- 1@@ (fﬁc‘?mglrze S“"Rh,qu LPSHS &I d%@%)@@%)) or

ext ended am (e.g., N hydrosuccini mde pol yethylené
nine arglhymaesmwﬂs;&’\ﬁ@@)er PaAd eext, dtrde dVatl dicadi e W¥HR#F803-13008

e- PEG bi ot i.n avi di p- bi ot and PE
ooo)f tridap oo RStz e e for Sutbl; SR oo
imidaz6lé Z)rictiodalZfSurs? Ok, calfadi6l Fird€i6nal Addupsrali® ikehiy arﬁﬁfé, acid side
36:299-321 (1999); U.S. Pat. No. 6,287,792). 25 I1.
chains guchp siserhaipn of Bss, pemuis: and aisiédinp ensithiss- ol sope embociments,
the pep'tlﬁ%%%%:’f%ﬂ@a}lé %&E@(ﬁgﬁggro\% ﬁ@ﬁ%@(\%ﬂﬁ@ g&dﬁ?hﬁ%l groups. When a
compotet dfals mv'éﬁtmdsrmsq:kjﬁﬁngatsda buhttachedstprd daeﬁd:rzmmgt}& e resultmg

.__conpo of the jnve n are .eadily apparent
conjug i 1A RESEETIBN 40 Pirelpide Comies BEpHde IINHiIor; epEuEnE obGPL” The
CPI co@tlgatg Latbe §drﬁﬁu§§1je@% énsm%fr& §én§iplt‘: Br id 4 Skl Ehéry Ring as a

di verse net hods aval |l abl'e for use 30 in
transposisebidd forg qompoundrpnmmimuoﬂs offtbe inventien oo a bbi\]l\mm vitro
lthe di scus sli S not_i.nten gq%%[ 31 tV\D 2006/ 11066 h
sampleiaf ) SR 01 B HGPY RUSARG CRBRI G Er BRER P grense in the

ability b6 cbMPoSRB U TEEHvEMRh t6 EFedtSelyhentRat cEMAAIdNGe bfb@d brain
conpounds of the present invention. Schene 1 1. MOC,

barrier g BRibAM memapEng faim sleavig APB (tOB)Bequentlp@encreahp. L1- OH
L1-NH2 O R4 0

[0144] Adsorptive-meditated transcytosis (AME) provides an alternative mechanism

whereby peptidyl carrier moieties may cross the BBB. AME differs from other forms of
transcytosis in that the initial binding of the carrier moiety to the luminal plasma membrane is
mediated through either electrostatic interactions with anionic sites, or specific interactions
with sugar residues. Uptake through AME is determined by the C-terminal structure and

basicity of the carrier moiety. Exemplary adsorptive peptidyl carrier moieties include
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1s 2s HOOM R3 R2 3s R 2. LiOH THEORA OOR4 O
L1, Al VR OH1l. XR6, NaH1 L 1I'TNOH R EOH
woOhewat066¥RR R1 1 5s 4s 5 [0151] In Schemes RCTAS2@6/d13342
3, L1 L2, L, R R, R3, R4, R R R7, Al and A2 are

def i ned above éIént hesi s of certal nis and 2s

peptides g BipHRIES Wi Ratiaisp tnqaoo%(oe%awmgge@ehan@wmg@cw
(glycop}%tlgﬁlgﬁ\;\fgcgh%gfotélgs)w'steg Ny fpﬁ?hﬁgﬁpgﬁ? ?%hi ﬁﬁn%rpfgoqﬁ 0-415

I‘'um azi de’ fol [ 6wed
(1997);rKaduagai,of Kii et allsJt Biel. iGeny 62Yi16214-05319 ¢108%d ri ng 2s.
The isophthalamde 4s is formed by am de bond

[0145] T FepBayIRBrrRE WA Ts kS iRANLdd ﬁﬁﬂb%d}%ﬁﬁ%@f&tl@@ t1bod carner
it s

i sophthalic acid 3s and inethyl dmne 2s. Fina
mOleU@aIakqﬂaall@dnmml@éhasmlgdqaamwﬂvedy or Blagmerd dloiremi Typlcally, the

ant1bod§yo%éh€b nerx% at e aI kPé' at.| o?EE usi n’% an . al Iiyl : ad | Séinitpody
carrier inbxe%ibh BinR4o @elﬁﬁaﬁ%odﬂ%rb c@’bﬁrl:l%p%%teﬁje R??esé’&i or12t11e lhtal diface of
4 0 1 LAN |~

brain Cmﬂm f&%@@labeqﬂsw%c%ﬁm 2ppNo. P@Q@épm@‘t)e rﬂmmp\lmy yntibodies,
or fra Qﬁpﬁféﬁ%f Shl lﬁ&‘@l\@@o RS GRAF glndg ﬁt\édhﬂglaﬁhgsu? gqgceg?o? éi’ﬂdndge

rern reductive amnation o
et al., Ritutrin Ran 13[:&0)f7€&1r6| (2995 grantiaraasfdrrsogitibody (Li, 1.Y., et al., Protein
Engineering 12:787-796 (1999)); and monoclonal antibodies that mimic an endogenous

protein or peptide which is known to cross the BBB as discussed above.

3. Nanoparticle Carrier Moieties

[0146] Nanoparticle carrier moieties are solid ¢olloidal carriers generally less than a micron
in diameter or length. The compound may be encapsulated in, adsorbed onto, or covalently
linked to the surface of the nanoparticle carrier moiety. Nanoparticle carrier moieties have
been used to successfully deliver a variety of compounds to the brain, including hexapeptide
dalagrin, an enkephalin analog; loperamide; tubocerarine; and doxorubicin (Ambikanandan,
etal., J. Pharm Pharmaceut Sci 6(2):252-273 (2003)). In addition to aiding transport into
the brain, nonionic detergents such as polysorbate-80, which can be used to coat the
nanoparticle, may be used to inhibit the efflux pump. Zordan-Nudo, T., et al., Cancer Res,
53:5994-6000 (1993). Exemplary materials for the manufacture of nanoparticle carrier
moieties include polyalkylcyanoacrylate (PACA) (Bertling et al., Biotechnol. Appl. Biochem.
13: 390-405 (1991)); polybutylcyanoacrylate (PBCA) (Chavany et al., Pharm. Res. 9: 441-
449 (1992)); polybutylcyanoacrylate with the peptide-drug complex absorbed onto the
surface and coated with polysorbate 80 (Kreuter, J., et al., Brain Res, 674:171-174 (1995),
Kreuter, J., Adv Drug Deliv Rev, 47:65-81, (2001), Kreuter, J., Curr Med Chem, 2:241-249
(2002)); polyisohexylcyanoacrylate (PIHCA) (Chavany et al., Pharm. Res. 11: 1370-1378
(1994)); polyhexylcyanoacrylate (PHCA) (Zobel et al., Antisense Nucleic Acid Drug Dev.
7:483-493 (1997)), and PEGylated polycyanoacrylate (Pilar, C., et al., Pharm Res
18(8):1157-1166 (2001)).
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cyanobor ohydri de yields anine 7s. Amne 7s is then
coupled with 3s followed by ester hydrolysis to yield
wabhbosliatessl am de 5s. 5 Schene 3 OH 1 BocHNO PCT/US2006/013342

BOCHNyL..L2 A Y1lg R7 L3 R5 1 A2 L3 R5 8s HN, L2 9s

R1 1. TFA or, HCl. R6R3 R2 2Coupling with 3s | &LIN

OH 04r4 olfnkersMojeties R)R7 A2 N L 2jS 0 R4 0 L3 R5

10s [0153] Treatnent of epoxide 8s with an

a r f
147 e e R e et ase
mhlbltomupihle mges\anﬁlhvénnagn”ﬁaﬁ exapld, Stenie indkyangt Beisveen siee dompound

final i bitor 10 0 Il Scret nhi bi t or
and the gafTie; |°F“§r{;f el?s’al}tef%gssva%%lwaﬂﬁ tngw}Pg @@%‘?@ in conjunction
with thé ﬂﬂké}'rﬁ(‘}lé&le fARbARES 16 e ﬁl@l@aof etal.,J Pha; macol
sel ectively decreasing rmp3| n ata ytic activity
Exp Thera26H:897-e13t 19920 d Linkenimpretieandy da lokayade bt yort-clstedle.
for their ability to reduce the production of A(3. The
[0148] a@lba\/\}ab}é 18fket RB1dctilRl Richle aCPEARAbIBGS0i61FN Arkyea rﬁ)@fo?ﬁﬁé@cleavable
utilizing nmethods known in the art and/or t hos
moiety pepsgid$n gmeg@&wbm\'ﬁéw@; mclugingofes @}armdpsmbami@esth@t esters,
e
dlsulﬁ(ﬁiag nﬁ%ﬁ ¢ 1l ;@%g\{a%%etmgn%hgsszlﬁ%o %b tho é«rq'f&}’ fi]loable of being
cleavemwmb&j gﬁbalZ enAndebgsuch e&pmdimdam; glwosit&tsehsc phésphaasasr dstdrghses,
) Memapsin, 2 can_be found in native cells, i1solated in
hpases,\ﬁrtortlgpr flroé@g%x(}g}eéga@gﬂhrg g%chkeg@ae q:saecéalgépqeful where the
=TolbTe Fﬁ'ﬁ% CR
cartier g@ﬁg :‘f‘%tf}g?r%@{% fé pr eélgg%gj %Pklng I nhi b uﬁd % IIMV tl%avable
linker rhélecuded meludly N—mcthn&nmlbhéﬂqeymfyldlﬂnopmlbmmlataJ@Pm, dreN-
hvdr er fogﬁp@g ng a variety of 0 nethods known in the
ydros lmm 006/ 110668 PCT/ US2006/ 013342 [0156] For
exanpl e, the conpounds may be tested for their ability
[0149] t &N nglsevaé)kdl@tl@c matscules grecthesedtbatiinvalyelthel aytg¢1gn@ft O a carrier

iR RE eRhld HipiBeP BB it b AGeR S $iI5 e congigions and

moiety cgmr?olzm
enzyme%s Nom-cl‘éav:ﬂﬂ@ﬁﬁl&ﬁﬁnoléﬂuléd@re Bhidaty asdl Wi thebaict histy does

not 1nterfere1 \?Vlth the biological activity of the compound. Exemplary non-cleavable linker
molecules include thio-ether (e.g., m-maleimidobenzoyl N-hydroxysuccinimide ester
(MBY)); amide (e.g., N-hydrosuccinimide (NHS-XX-); extended amide (e.g., N-
hydrosuccinimide polyethylene glycol (NHS-PEG); and extended hydrazide linkages (e.g.,
hydrazide-PEG-biotin-); avidin-biotin; and PEG linkers (Ambikanandan et al., J. Pharm
Pharmaceut Sci 6(2):252-273 (2003); Pardridge, Adv Drug Deliv Rev, 36:299-321 (1999);
U.S. Pat. No. 6,287,792).

II. Exemplary Syntheses

[0150] The compounds of the invention are synthesized by an appropriate combination of
generally well known synthetic methods. Techniques useful in synthesizing the compounds
of the invention are both readily apparent and accessible to those of skill in the relevant art.

The discussion below is offered to illustrate certain of the diverse methods available for use

in assembling the compounds of the invention. However, the discussion is not intended to
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the inhibition equilibriumconstant which indicates
the ability of conpounds to inhibit a 5 given enzyne
woOmhiess memapsi n 2, nmemapsin 1, and/ or cat hepeTusE)s/013342
Nurerically lower K; values indicate a higher
afflnlty of the conpounds of the invention for the
define g s9ape Of Teastigms onzgpgiionisequeners B denesesl in peepating theat e,
apparent. [0157] K, apparent is
CommogﬁgO?ﬁﬁﬁﬁgkﬁgn%%@ﬂ%fesence of substrate according to
established techniques (see, for exanple, Bieth, J.,
Bayer - Synposi um V. PSR @Pﬁése I nhibitors, pp. 463- 10
469, Sprlnger Verla Berlln (1994)). The st andard

‘for thgg‘g ren sthe error from the
nerdtijnear \/ No data
[eaq_, concefitrati 6ns corrpouggaélg¢' HR@

i nvgntion (e.g., between @goout 0 nMto alﬁ 4000 nM
enpl oyi ng wel I'- known techni ques\(see, Hr Jexanphe,
Bieth, J., Bayer-Synmposium V. Proteinase RhRf;BRT dss,
pp. 463-469, Springer-Verlag, Berli
Ernmolieff, J., et al., Biochem stry 3% 122!468 M 12456
(2000), the t eachi ngs of which are inco
by ref@enﬁe igh their entirety). Vi/Vo dep| cts the
| conversion velocites of an enfyme

noHef f, etxRSaNak Bi ocher ,
6 (ZOOGﬁ—by—aﬁ—eﬁ—zynet he| abp

(Vo) oR pr ser'ﬂ:e (Vi) of an inhibito A &Y Vs Vvakue
of 1.0 indRcates that a conpound does not i nhi g1t the
enzyme. M%i/Vo value less than 1.0 indicatedsthat a

s TSI, o B LMD L B8 0T 20, 8L,

defined@bo & OSk RS ¥ eHArRla1E 2§ cRhpSind§ ?sr(Fett:ﬁﬁﬁ it eeE Qim es section
peptide in the presence of memapsin 2, the conpou

below. rﬁ?’dﬂ@én‘f erllsh’elth tristhydaminho and mebyl chlsiride tfgllawoedstey soaliing etlyle

h 2 t t h
rotowe b oAl R RR oSl B e Rt e RS ar ol
1sophthsluﬁlﬁﬂe%‘s iBEsTRRAIbY anidé bemt ﬂaﬁﬁeﬁcﬂl BetwesHRe padR1Ig Prtbatd
crease cathepS| n D catalytic activity or_ nmemapsin 1

1sophthelé& ad 85 endymethylapyne 2w Kiaaltye thaakylated pimides is @rqcyaced via a
0 or naturally
S°dm%§§ﬁ¥eﬁf%8ﬁ¥@h@%é@ﬁﬁ%& e | "eat el yt 1 o
activity can be foung h t|ve cells, isolated in
vitro, or co-expressegh® expressed in a cell
I nhibition by a conpound of the invention is neasured

standard  in.vitro gr.in vivo assays such as
ol | knoWhHRS t he 2 m‘ ot her wi,se,deggpi bed
) 1=30 [01%@?0ﬁ5H4 eX1 r\gs_gfjl ecti vi tygI aéé

measgdr ed by determning thgs extent to whic
2 hydrolyzes a substrate peptide
extent to which the same conpound N\ nhi bi t 8
and/ or cathepsin D cleaving of a [i-secretase site of
a 34 WO 2006/ 110668 PCT/ US2006/ 013342 \guUiSH| B
pepti de. Exenplary substrate peptides ar
determining the activity of nemapsin 2 includes ,APP
and derivatives thereof, such as FS—2 (Bache RY O
Anericas, Torrance, CA). Exenplary \ﬁ 0
are useful in determning the act|V| h
and cat hepsin D include, for exanple, o-f"- 1y

i nclude the sequence 5 ELDLAVEFWHDR. These datapgsan be
expressed, for exanple, as K;, K, apparent, Vi/50, or
percentage inhibition and depi ct the inhibition of a
conmpound for memapsin 2 catalytic
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activity relative to memapsin 1 or cathepsin D
catal ytic activity. For exanple, if the K, of a
woeeamtiiews bet ween an i nhi bi tor conmpound of thePCT/US2006/013342

i nvention and nemapsin 1 or cat hepsi n Dis 1000 and

t of .a reactiqQn between i.bi tor conpound of
(0152} (&eca i TR 38 LY b o8 folloWipp thetssauamgaiibSelme 2
Wherenﬁ; edtoENChnhinbiid &Salddnsdé as HRA AL Ak

menapsi n 2 ten f ol déhg/ relative ?ﬁ%ﬁenﬁa}é{llflyiﬁfc’&%l
cyanobm Ide ping ’ZSatAmgletﬂa és thon boupled with 8 fellawed by ester
hydrol r n hydrolysis of a (3-secretase
Y Oﬁ%tg%%@gﬁzgﬁ& ea‘?ﬁgthe presence of nmemapsin 2 (or,

in addition, selectivity of action toward nmemapsin

2), may be tested inSéBfMedpdel s or ani mal nodels for

their ability to 15 cause a detectable decrease in the

amount or prgduction of (3-anyloid PHotéi n). For
exanBbaiN, teric inbhi b| Lor SB@HN@&P/W\& ave been
tested fof, their apili to decregse AR “production in
cul tured IC‘$15I s (q_@pen U S. ApplrReati on No.
20040128947, and | ntermati onal Applica®fon No.

PCT/ USCR/ 34324 (Publ i cation No. WO 03/ 039454)) .
Briefly, |nh|p|trs may be added %JFAOCU@Iture of
e~ efbr yoni ¢ ki dnely?{HRRS¥8) 3% el | s,

cells g.R

HelLa @s,‘ﬁ: esgy hanster ovary ceIIs or

neur oblast-ons VL7 cells) stably transfected with
a nucleic ad d RonStructs that,sencode human APP

Swedi sh nut ant®$(or London g a |ok doubl e mJt ant)
and, if needed, a n@iqc Flém Lr ugH exicod

human nmemapsi n 2. am.e at Non lof pA 3I owed
by SDS-gel el ectrophorests all det&ct i onland
guantitation of the anount Bf R{gop ed in the
presence and absence of inhibitod% 5 [0161] In

addition to cell cultures, animl nodels maybe used to
[0153]  dxqatmertijobepaxide &‘wﬂhgrmpgsrppmale ﬁmmet)helkis amlmdalldo}dolms

roducti o n an
Removfi SEHEARE {ReARIOEBER i ocid o HETRL Rovrarmionmasmeiias
(Schemé Uy gineside! to ifidhalin BibitoS s, Prot ei n (Hsiao, K., et al.,
Sci ence 274, 99-102 (1996) may be injected

. BOLSApef YA I an inhibitor. The plasm may
t hen Eg{alé%ﬁﬁ@%péd%%g A(3 |l evel s determ ned by capture
ELI SA (BioSource O International, Camarillo, CA).

[0154] [ 0a 62veldimesefirl @s o rgase finfkibitirb) daﬁdhﬁaﬂe b BEHR %a}gjbl@@ﬂ JRctively
dels or within cellular conpartnments na

decreas1gg DEIRFR & Ytﬁ.‘gacélVft]y aswdsddentificd g visrg ay@&ub&tqﬂmﬁyﬁested
1 PCT/ S2006/.013342
I g W f

be assay,éd) ptiliziag nwthoe kn@@0H) 4042 bO%Ad/ o fhse h{bﬂﬁfd@ Eés@ﬁ‘l@b herein.
plication No. PCTIUSQ2/ 34324 (Publlcatlon . WO

[0155] Oééﬁﬂé%gg)rﬁﬁaé g&éa}é%% gH a%‘]?itsﬁ 0 &wgt%gna‘;;{ lge;nIﬁlﬁntbt;led and tested

using blglggllqad)l}sarm'bmenmpsmal; eiiheraectdrﬁlﬁﬂzﬁlt@aﬁﬁhﬁ,ll DBt TRS. Memapsm
2canbe§r ¥ bi opsy The, amount of (3-anyl oid gproteln or
aiindiatihe {qlisetsplals e pirem ob o pratasegd o exppessedima oelh

Measurﬂ@ {HERaELEH 1ruﬁ1|e@19er§£ RORELa1yliSs (
otting and ELI SA says)ayflofgﬂ?tg%sﬁefﬁc?&gﬁ%ﬂé @H@ftor
relative %@gwlwwrm ptlu:eqblsq:lfcmorﬁ thetehijjsi maPbé Berf@atcd BB a variety of
Is s.are set forth in the Exanpl es section
methOdSI&llamlﬁg aé? met hods for assaying the activity of
memapsi n 2,
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. Pp- 4635405 RREBEA!T Vlagy Berlind b

memapsin 1, and cathepsin D and the activity of agents
that decrease the activity of these 10 enzynes are
wenowiiogest he art. The sel ection of appropri at BCaIS2006/013342
nethods is well within the capabilities of those of
in the art. |IV. Pharnmaceutical Conpositions

[0156] | @Pssaiarnpﬂeaﬁhépﬁ@m%@ay betpgedyfos dasit abililydn cousg a detectable

decren TR ATRERHL 3 SPIRAR P TR e QAR Blafn . Toce
data calﬂ Be sgseseasr bxthiple, a0 K;, 15, appﬁmw@/von oﬁ@fbéﬂﬁ@gel ifRibiMdnh K; is

pharmaceutically acceptable carrier

the lnhlbﬁmnm@ ibrivgngonsiephybish indieries the poidily ofrommeundsigriphibit a
given eﬁﬁgﬁ% ﬁsﬁl‘ag H{ﬁq%ma@!m E*‘lﬁéxﬂg}? b GRbd aﬁ%éﬁﬁ%b'l\ﬁu&e?ic%ﬁ%gofwem

ors disclos erern.
values mdtvath aigigha, affifiey @iths maﬁpcumxds af thedavgnoish forahs en2y@hel dehe K;

.a conpqund of t epres inventiop and citrate as a
value lsplﬁémag@mqfé%q% straé%ée CapyeRied opn THRPA[e-secr et ase
i nhibitor included in the pharmaceutical conposition

- [0157) mé appargt is dvtatreimed in the peastient of sulbstiate accerdinmioesiablisted

tochnigfF 55 g R B A SR AR B T RP- 46

469, sprﬁlgepveﬂ@g/ HeBlM {1994)) Nirael stafdad ‘éﬁrbf fo@ fthe KDipPhdent {sGASEkor from
phar maceuti cal | suitable carrier," as used herein

the nmlﬁl@ﬁaérrggrtesﬁlcph@frth@b’ foi deé measweadpit diffesenticencenszatiphseof the
| |
compofiRFRRSHLLARLs, BRYSLALRGLIDINY o BECEPARPAS) S5 ATRI v

known egtheiqats @te, for exahple Biapl | Begli-Spmpdsinh Vd @roveinase Inhibitors,
del et er.i ous| y react 2/1 th the extlir act. Sui

by Brmpolieft, &y ¢ qlﬂé?vﬂt@émwgfyeap 112450-
12456 @?lb@s)) tlfeoclaérglﬁr?]gsg%g @5’&1 r%?nh aair&g:tﬁéd Rere Hi'tﬂe?e‘i]%nceqlll B Sirety).

gelatl car es SU act ose,
Vi/Vo dapydtothe refio sf iaitth corfvatsion miq)qitee sf e enzyme substrate (Ermoheff et

o B RS 3o BB BB LS WA cnce v

of an ifMiBiRA. W VIve l%luke'o@ﬂ X) iAgieRksthaba shaPorarl do%? hbCGaRbS the enzyme.
preservatlves st abi | IZerS wettin agents

A Vi/Vervalusilesdhan 1.8 andientgsdhatiangorpenail n§thedaventon ddahils|@ege
aCtmtPC’I’/US2006/013342 osnotic pressure, buffers,
Yeol or | ng, and/or aromatic substances and the |ike

whi ch do not deleteriously react with the conpounds
[0158] ofOHQﬁ’e,COHWEWiS apidepbfigythatrre cwbmeéumg thigdrydrolysis of a -

I nvent o dm n| d n a
secretaseOSétg r%f ﬁtlpepf: ?ee%abtﬁ Eeﬁence % g}apgg;g g}% F@P c? undsmay P%further
tested fOEREr abditl médﬂéiﬁvéllylﬁhlhbﬂ ARAUPHSAI2 21596 teothtddnzymes. Typically,
adm ni stration of the compounds individually or in

the othersmgymads dpentids hydiokse sgplkas %Wﬁb%ﬁ dor cathersn PpCompounds
that de&%eﬁs@%ﬁ@fe#ﬁﬂ%) &?ﬁ%t"i’(!t ﬁ:@ivﬁg % gl.régi.aﬁ g é’ﬁ%ﬁﬂlcdaecﬁsztg gfel t\(é:ét(t-:&]usmg

er actirve ance met a
biologicklyr atiat enn)me, éathd%medmiba?mdm nsnz[tﬂfhﬁa]ocaihﬁng BCS'elepsa'h Bser
i nhi bitor.s of .the i nvent ared

memapsficl G adtiiaan B AN A Up B obf B o co-cxpressed

or exprBREE M £6al. RAMidaRPFAL d®f ftlié'1ﬂ§entf5ﬁ‘i§me§§h‘?ed using standard
conmpounds of the resen i nvention can

in vitroganin mivetassaysl siop as rhljmc wiebrknowngn themwart mmmme described herein.
i ntranmuscul arly, intracutaneously, subcutaneously,

[0159] | HoragdsagRNSdcYivitP aly e madaslired OR datetMining¥hs @xteht® which
memapsin 2 hydrolyzes a substrate peptide compared to the extent to which the same

compound inhibits memapsin 1 and/or cathepsin D cleaving of a B-secretase site of a
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conmpounds descri bed herein can be adm ni stered by

i nhal ation, for exanple, intranasally. Additionally,
woOherstioogeeunds of the present invention can bePCT/US2006/013342

adm nistered transdermally. It 15 is al so envi si oned

t hat mnistration

.ultiple ro s of a e.qg.,
substafepidR Pty b RopBAGABE My bRt thorstivty of

memap&i€l 7 iEIHEEY APP and QORRAUDESHhS kL BEcH efé\'l%n% (88chem Americas
Accordingly, the present invention also provides

Torrangsh@ A Esemplesy subsirpio pentides sreasaful irsdetgmening the activity of

r ' ) cceptabl e carrier .qr, exci pi ent and
oo 18 AL AL e ACSERLAN ST e Hn
ELDLAVEPAHDR,. Phevertacesshiveakpeo@BOmk bkafsle] 453t kN parent, Vi/Vo, or

con‘gﬁignds of the E{?ese,n't, 20 1 nvention, .
percentagephaortionand depict tedrlnbision ef & spmpeuns] foamepmpsintZnatalytic
tivi i r i Qi ' .epakations includ

retvity MRS @meh AL o Bidhen ™) By RHERRAL, HF SRRole v ot
reactionshefpesi ananhibitor eortpating PE i ibldntiog had wepsapsih 1S6¢ dathepsin D is

ri.er.can he one or npre substance, which may al so .
1000 an%%e g'so%? FeasHeR getwpprh%ml}%tog@@'ﬁp@l,ndmfﬁ]@qgm,entlon and memapsin

2 is 100PTHRSEHIMASH SHEDH ouh@ Mitsﬁh@ %—gg(ﬁ‘%%ﬁ&l&h@ g%\rr:\%ezl?agg{ntﬁgn fold,

_ encapsulating nmaterial.
relative gamemepsind. a finely divided solid, whichis in a
m xture with the finely divided active conponent. In
[0160] t @bh@bendstdienASkhtHR t(ROIRA b ' i i
car irn?er having tih&% necesggp)t?a%ﬁ%nam&hég‘c%g\ri\%%%rr %‘J}ggén li%dmlysm of
a B-secrglgbe sitsl of apepfide ini thepreasrdte obmeatpsid 2 (or,tih adéifiaRseRbfvity of
acti tSi zg desirn%. ?‘50%7145 The powders and tablets o
On YSYRF BISHP IcantiaY Re FSSishin o6l Bodelypamimaeb medels fer their ability to
cause a 8REREBIE decrobbe iR BleSnTiff | nesium sarbonghe
°a magnesi un St ear g%e:d, taF %ﬁ@%@%@?%%ﬁ?\gégprﬁé& @) For
examplel évosterio intshitore bf mgmbpdin D hatd Reac@d or RIS HEGSRe AR

S0 g@ 37 2006/ 110668 PCT/ US2006/ 013342
production i1 eyl tnred %8&@@1@?&%@ &).S Aprigatien Non2004et21%Gc el International
Avpli _I‘ " i LS. ...

Pl S O AR R BRRARA B4 B o
may be aidap tunduliire lof cellsqapshimar egbrystie kiidley FHEK 203Y £dIR! HeL% cells,

Chinese B2 sf bl el Re herra pyigna e S5 sefll sl dBysleciod with a
leic &R EdrBfructhtiat Bnd i A AP '
nHelle Siml arr}l():(, cacltiw e?tﬁ ghgiﬁ%n %ﬁ@éﬁg&ﬁ%@ﬁgg g%(?ﬂ ’?gbaltlg{l g,r

double nyremiand, Toagsded, agiucisid des] canatrhatencodinglhuhaz aRERSsIAAN

sed as lid dosa or suitable for oral .
tmunanofcEGo Pf A8 0B bSf Shtreel Resithrh -6 pvs deopiamanda
o I - ' fatt i.g.
B o Lt L
ti.ve. c ent is dispersed honpgeneously therein,
[0161] Qﬁ%él%gfﬁgp%ﬂg&mam BRdels Ry diaibed toestiinhibitprs of hen
sy B Ao QORI Sl BRI 0 w2576
mice) expresging ttei Snedisinmbtaden spHhahimmas amUse BRRURBEproddifl (Hsiao, K., et
| e, water or water/propyl ene

. e i [ €Xa : . Y=l
al. Sc’”‘é??rk% %E%i@aﬁgmx ¥ InjeatednEpRarttongaliy tyitvan inhigitoy The
1 RAR i i\n eous
Dl e B g ad g LB By S e o Ry
Internatiensp| Capaariltm A49). needed or desired, particularly
sui tabl e adm xtures 15 for the conpounds of the

[0162] ITheQRédeREE ¥ iBhibtbRGh BRaRs ofdrih] BodQl YT & RRS: cellular
preferably oily or aqueous
compartments may be ‘ascertained using a fluorescent tag conjugated to the inhibitor and
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sol utions, as well as suspensions, enulsions, or
i npl ants, including suppositories. In particular,
woaooeiieeass f or parenteral adm nistration incl udeCagsemani3342

sol utions of dextrose, saline, pure water, ethanol,
. _glycerol, propylene glycol, peanut oil, sesane oil,
visualizagipy gieyeenfagrknicreicopk (copendimetsS. Anplicatinm o KO04A M ésand

. . 0

tnternafty ) ABPERIOR o, P pBRAME2 CURRLGRITRL VR GUai 0B 4h:

adm ni stered via_ transdermal punps or. patches.

[0163] pridersamplerabéainedsiiomthemegmag) cambs & flpighsapupde, ispch #fea plasma or
e . nvent.| - ] e ielal 10 .
sorun SREREDEAINPLLLA 5Ll DM, L PFEuRbula i
protein 3R a/deBefétih GR proGictids ©F Plakfibid prstein BB ndsBure@sing standard
_Easton, PA) and WO 96/ 05309, the teachings of both of
techniqyed (cfe. estermidpiivg apd Eddpdrasiage). by ref erence. 25 [0175]
Aqueous sol utions suitable for oral use can be
[0164] PrEeRRECskabiplsdi cTasdavt R ildRifASE hethapSiaPPPRENEtabdinhiRFs are set
_and_addi ng suitable colorants, flavors, stabilizers, _
forth ingthe Ex#inplee pactign glemt Othasmgiefls e assaping dugacdiyily o siesrppsin 2,
iqt . e Yy.di [ .
e A S RGO BE AR R R e
enzymd¥Bir€kndvn inSb€ brt aShe adledtivh dfapsppiiite i@y gheiBods is @2llRgthin the
et hyl cel l ul gse, sodi um car boxynet hyl cel | ul ose, and
Cﬂﬁmﬂﬁﬁﬁ@¥ﬂmﬁﬁPf%%%ﬂhm§@§pending 30 agents. [0176] Also
i ncluded are solid form preparations, which are
IV. PhaemdedicebChmpoohesy t ed, shortly before use, to
liquid form preparations for oral adm nistration. Such
li-qui d, forns 8 WD 2006/ 110668. PCT/ US2006/ 013342 . .
[0165] %% TP tﬁﬁBfeS%‘EZféﬁ‘éﬁ?é% RE",V“(E?ﬁ aﬁafmﬂ%%% confpdfons
comprifih g RRLREIPRS i Bbitdr @Bidbind dbNthddfichti®or 4 B-sbdiBtadSinhitstor
conponent, colorants, flavors, stabilizers, buffers,
compoard infcombaatiam withet phaahacontedlbyresceptabdé spees abliespharmaceutical

t.hi ckeners, solubilizing agents nd the .like. [0177]
composiiluts AR eE R Benetsr SBSPROTS, P BPRRLER foreuIAr sals of
the inhib@sAUEscidREMherbih. Fbe RxAAHIR) InR8meniWoBRAA, R pha¥maceutical

subdi vi ded into unit doses containing appropriate )
compositienstinelpdea egmpeisrdadithe presqnb yeniean andTiigatg g e phgageutically

rm.c e _a packaged pr rati,on, the ckage ..
scceptab By e g ocfrelRs SRS B ARk tibnghfes A S nggisign may be
covalerify RACKANEY chARl tldiety CARRN AR aBEWL. RONGRASelyY) tid BlsScrase

anpoul es. Also, the unit dosage form can be "a capsul e,
inhibitardidleded ip dletdtarmaceutiod engpositiseismot ovvalentlydinked ¢o & harier
appropriate nunber of any of these in packaged form
10 [0178] The quantity of active conponent in a unit
dose preparation r_na\%1 be varied or adjusted fromO.1

[0166] nt t pharmaerytipgly swipklercppicsaas ysed horavyrafers topbarmpceutisst

e P B3 A, T BB b gt rponic

carrier SUb¥POOEHitabld e eﬁatﬂnii_aﬁipfai‘anﬁrﬂappﬁdaftiod ediicledo nc&tbc??aéf]:riously
contain ot her, conpatibl e therapeutic agents.

react wEB S EGHB [ﬁa@g%%uﬁ%wém%ﬂwmw Mxxﬁwa@& salt

solutiofA\AudRTEHhEES s 1] le%.’HOflng,?%ing‘ el&ﬂ{sfai&tc%'bhg%rg%"s REh as

appropriat8 co-solvént 1n the’ tonposition.
lactosecamygosevarstagch, dattyuahed estéi] yslortyatethy26]lul6ge, and p8yinyl

BPlurgni.c F-68, F-84 and .P-103; cl.odext.rin; . pol yaxyl
pymoliigS SMIEp g ons san b Aepi gt TR Ped b ki iagents
such as 1Gbid¥ts2pleserPhtelts CRatIR)YE Rt Rrchid Pkt SRtO% L luencing

moiety.
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at a | evel between about 0.01 % and about 2% by
wei ght. [0180] Viscosity greater than that of sinple
weaqusaues6sol uti ons maybe desirabl e to decr easePCR@S2006/013342
variability in dispensing the fornulations, to
decrease physical separation of conponents of a
osmoticureyseres b@& 15y codarings ashongromatitsibataness aad dholikowhishwoget

L f bui | di
dele’“e“é\‘%&'ﬁtr%{’ﬁo% o DE R mvg'ﬁ*?ﬁ'?lyvﬁifoil oo i

pol yvi nyl pyrrolidone, methyl cellul ose, hydroxy
[0167] pﬂbeypmne |of el iy Qsien cay be 6‘9&}1611%9‘1? alonp gF ganebe
f;
coutmiS RS W it ey G spllenenr |
sequentfrh ddidisedtion of tl&roenfppun:dmhdmaiulaﬁ}n sr mfcotrrl’c&neftmne{gmrm@),an one
and other a ents, known to, those skilled in

compougg T highe Fecpremaeatios P@aﬂﬂmb%ﬁ?w‘ays wheRdieplib Miagtive
substan@é%qegt%lgélﬁ%%&aﬁﬁﬁ%gl% . wei ght. Determination of

accept abl'e anbunts of ~any of the above adjuvants is
r eadi grtained by one skilled in the art. [0181]
Hhe chﬁﬁ@gﬁﬁﬁgﬁs of the present invention may
additionally include conponents to 30 provide
[0168] SURE @L&@fktis@ higasierastihe 'préé@ﬁtflﬁﬁéntloﬁléﬁﬁlbéﬁ prepamanhé administered
i ncl ude hi gh nol ecul ar wei ght, anionic nucom netic
ina w1qgotay1nbfr@f or@leparmtgrabm@@amh@saze@rmdﬂw docomppugdgiof the
present &1vegt1§€ (régdll liaeegadéfr? ggf trer df 1‘?1 ec-ltgﬁe?]e G@B%ﬂ?@stl%o%ﬁnusculaﬂy,
1ntracutémé2)11§],y9aﬂ)cuﬁﬁedﬂﬁy2Q@t@ﬂﬂé‘&ﬁ@l&y RET thdp20aéA L3 3A2s0, the
5,403,841; 5,212,162; and 4,861,760, The entire
compouggh dessribedheremessa bp atminisiersd &yiphatationy sHampley wiranasplly.
Add1t10E$l§ 7 tI?{(\%ogn élg.bgfs ﬁlf gﬂ%%teﬁ&) ealﬁlrgrlg géeﬂu it)? %Héfﬁlﬁ%ﬁﬁ%% tsrﬁtlsdermally It
is also emvmmmbddhd:l)mlﬂhpie poeseritadimvismaticon(eign chtuatsussular, oral,

ranse ] SRR OBl Gt S B B EEh o Rpgordinely, the

present inv@niion Als8BrAARY 'fohar%{afc&ﬁidal/@mﬁﬁosﬁfdﬂs Q¥Bpliking 'a?ﬂxﬁﬂﬁeﬁ:@uﬂcally
pur pose (defined above). The actual anobunt effective

acceptablercarriqyar exapientr andppe |ocat0|r@¢pmp¢undsleﬁélndnvqnhpm alia,
on the condition being treated. For exanple, when
[0169] 205t Piephifi©phdriatButibalddnipositibeatronl tE ebriipsunds OF 8Ra3esent
such™ conpositions will contain an anpunt of active
inventigm ghaenasaiticatly aeqepipblercarrigehpale either srlish grdiguidy $adighform
a
preparaglgn%ncfglﬁg h?@ﬁ%ﬁ,tg%@%s ?I onﬁﬁl?es géc'thﬁt!s Bgs?fo%e?r%ﬁh%s%ermble
granuleef Aewolid cerriemoatnbe afe @ neanpobatehcof whible mayatsotdcoas dituents,
wel | within the abilities of those skilled in the
ﬂavorma%rftgenféslﬂae?ra Hrgsemﬁptsg OIS i eeraliiagcals, oF A ensensiating
materiall€r ein.  [0183] The dosage and frequency (single or
mul tiple doses) adntnlstered to a mammal can vary

10170 § TR EREHOR, (4B iy Ay i 3EhE Bhich ripy Sl with the finely

divided"RAPH SbrApeneat. tnrtanaa&ﬁ@i aaw*e fp@hbﬁlﬁs Rlixdd3vidMHeQafier having
protein, whether t he manmal fers from anot her

the necefisaryAdeding neppertiss iromf@bbfpr@tmﬁlan@pnmﬂc?teé inzée shepe, and size
4sex, heal t h, body wei ght, body mass index, and diet
of the recipient; nature and extent of synptons of the

di sease bein treated A% eimer’ s di sease),
[0171] yiThg R?Wd@b%?é’grt%téﬁﬁ ptqf%ratlﬁéﬁtﬂaﬂb P13 % i TR theqstivpe
compmgirdz gﬁ?ﬁbf&ec'é}%rg £r§%{e%ges‘?ﬁm‘%taﬁ%haﬂaeﬁ%&sﬁﬁ{ ab& e, talc, sugar,

er t peutic regimens or agents
lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium

desire
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20 can be used in conjunction with the nethods and
conpounds of Applicants' invention. Adjustnent and

wormcaudaasi on of established dosages (e.g., frequasenne/013342
and duration) are well wthin the ability of those

skilled in the art. [0184] For any conpound descri bed
carbox yyaethylacllulogs, ¢ ey appding way, cgcoabutiet pyd thedikentThedermpe

" L ti. [ : Lar get
prepargfid (€ oI E TR e FBTLIGELS o P AR ATRRNRS of
encapslglin gu@atetinlsunehSyr froviting aeapaain vehioh theedtiot ogmpiheent with or
) activity of nmemapsin 2 catalytic activity,. as . .
without pther FaEprsd$ FTQURECHRY A SYESH @éﬂ&h 1521'&1% REfosIagPn RABH
. . . r .
Similarf bt o S A S0 TaBlc K B eBRIEL il cachets, and
lozengesaan balsal dsesotlé tlesage dexhsfsugahla forreah] adpdeisgatideor
exanpl e, a dose for humans can be formulated to
[0172] A%k BMPaAnE NPpREGrads] Pldwt MakinB KaxDARA ok Quiistdr® obfitty acid
effective 1n animals. The dosage in 30 humans can be
glyceridasjon soeat Hyjtermnfirss ricted andhthp getivexommeonpittis dispenser

adj ust i,ng .t he ,do or r .
rosoe o Y AR RO R RIS EE s prd i
convenfhf sigariyioldd0all¥edQ06Hd1l 8eRE (d 2idiy/ 013342 in

hunmans based on the methods descri bed above and ot her

0731 TR S QB Bl

examplp O 86 omsttalgjm%)ythﬁe glyc}vl_asbh?idnsi gﬁtm}ﬂrenyerabnjectim%: I@quid
reqgul rene S O .ne | en an e 0 un el.n
preparaa] APt R LAan SolPh PO oy S GG SpRipRe

context of the present 5 invention should be _
[0174] s Whercpasenterad apgilicetion & ngededfar desited; patiapledy isvitabds pipmigaires
in the patj.ent _over ti.ne. The size pof.the se. al.so
for the b g AL Gy Lt TR I a PR Salighe i SORENAA R or aqueous
solutio®X beWkll a§ sip¥nsi@hy BnhERiohk, 48 iItplas! hcludatceduphoaiories Bf
. the proper dosage for a particular situation is wthin
particulah wagiers for ppreptrsalndapnisirationdncludeagaeary splutians of Aestosp.galine,

T 4 i o B

pe B, R ML SR ARSEGE MBIl 555 8 e

polymetilQ aad ¢hel ikel HonpalsearelRynwamidnt udid dosagese fEndt ompounds dfthe

i .optimym effect under cjrcunstances js reached.. |l n one

inventigfasfsA:p INGPrPOFatRd iR ERASPHRS Ok HENBISESeLYIA disgedcrgal pumps or

patche- FHAARAdeR A YertfiMurek Byt RL 38 LsSARREHIEBR: invelBof 9236881 -known
range 1s 0.1%to 5% wyv. [0187] Dosage anounts and

to thos¢ of silV & the egtrand eradsoshedfor eginpleLial RharmacepticaliSgiences (17th

o, My L P, AT RS TR S bt B
oy Shddpordapyavtaaca, Lherapeut ¢ ool pon Lhal s |

di 3 4l Zi i '
0171558 S0 gl LB 26D 8 LG
compohdre i waiet andgldiensuiableeldpias) fRgtowhitalilidas sandahickaiiseagents
.Substantial toxjcity and yet_is entirel effective to
as desikefle AATUEPRS SPSHSIORP WAkl foharalusroRe e Fpads byydisnegsing the finely
. . D | | .
it R0 SR S8R ARILAD, Syl s
resins, hetitybredlubse sodsim cahpourath ot misy, andaltladriwedl-known suspending
bi oavai l ability, patient body wei ght, presence and
agentS.severjty of adverse side effects, preferred node of
adm nistration and the toxicity profile of the
[0176] s ehlse ireduded are solid form preparations, which are intended to be converted,

shortly before use, to liquid form preparations for oral administration. Such liquid forms
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agent. C. Toxicity 25 [0189] The ratio between
toxicity and therapeutic effect for a particular
woaopauewdsi s its therapeutic index and can bePCT/US2006/013342
expressed as the ratio between LD50 (the anpunt of
compound lethal in 50% of the popul ation) and ED50
include(sphwionsrsuspensions enpomnisionsf dhesewserarpt®OsmEy cohkain, in addition
ul ation t.h peut |
to the algtr&) Oé_%pogpt E@g}é{?sr Q%‘?or%,ﬁlgaﬁogggeé%f Q%ftfer %@ﬁmgle{n% na%ralc

sweeteﬁdi’i,@hdpeﬂaﬁtﬁ,qmcﬁaidrs, eollubilizén gapBmy Sand B¢ Bke.ani mal
studi es can be used in fornulating 30 a range of

d
0177 oSSl Ao PRI, ERB NI B i o
preparation mmbdarﬁdednstouimatdosemdandaemhg epiEDi@atevigtuimtities bf theactino

t ox he dgsage 1 2006/ 11066
comporsay TROUHEIIESPET R P SR ot RFAPE, thaRgekage containing
dlscretéj‘?%ﬁgém ﬁt‘&%?atfo‘ﬂes&ﬁ% %ﬁcﬁe%d%ﬁ@@l %@ﬂe@ '&ﬂd E)B@/dél@li'ﬁ Gials or

adm nistrationh utilized. See, e.g. Fingl al
ampoules: ATseEhPrHARKNDEEE GBinCean W@S@ tabﬂaﬁpa@@uw@&en@naelf orit

Th f nmul. at i ut e of
can be Bigspp Blp s B S U i B RBben by e
i ndi vi dual physician in view of the patient's
[01 781 ¢ orhsi QR i ACHeCopEonpRiIR g mit dopeprEpalion WAY bR Vered or

SRR K08 lE SRy %o SRSl B o s

to 500 mpesentdingwoehd pmculah@;{mcstﬁnnmﬂah@pmtaﬂmymﬂtm a@:ompmnmdﬁent
of thelnyrﬁfitleﬂ can be. e oedlnlmetho

The copppsidon eatni) also cantainather capPRh Whera@mag@ts
hydrol ysis of a (3-secretase site of a nmemapsin 2

[0179] s Rosia @ngpoundsihey hatedlieiedsdlitelityon watdrand direrdoremay require a

-anmyloid protein rel e to the a tofme s'
surtactds pE O ibe B o sV BeoSGpR oo Cro TR B e
Polysofbate€0, 80 end@86; HTktoaid 068 O -84 3an@PYB Okt dieRirRi; Polyoxyl 35 castor

respectively, in the absence of the secretase

oil; or gtheri agients knoyn 1othpse skibed itharpit-aPycherenipdyentsare typipalbyrrgeployed
tivit
eSO R AR ' ot 2

rotein with an effectijve armunt of . 15 a Csiecretase
[0180] n‘ﬁl.sm% rgfe@%?ﬁ&ﬂﬁlﬁé atH sirpile grweoRR solpHenS R Pe desfiable to decrease

Vanablﬁﬁfr[ﬁr : msnt %ﬁﬁ%@%%%cﬂegse SLQB%"e@Bﬁﬁ(% &f components ofa

emsmapSIn lcat|V|t
suspensielm peaseldion of fatinionadarothetwisé tmmtprvvet the |fommﬂ$10n Such

iscod S SRS RS St ORI o,

methyl $811@164d, l&?&lr)éxfr Eﬂit;bgd ﬁhﬁthy[@é!lﬁ]%é Mydrok@étBldel1g1036, daMi ethyl
usi ng an’ i nh or of "the presént invention. Selective

cellulogea Ky)propzbceélﬂﬂqsn,echandnowrt spligte amdsalisiharepf, myahonin acid and

sats ngpT B pndriyl e ERvbit G AT vl FoDls B Yoo b n e

art. Subk agerfy fatRficaNteaiplons £ QTP Bewken it 0ra dugdd shdut 2% by
activity due to inhibitor action agal nst anot her

weightp Bistqraaiatin pbpesatablegimassnismiiony of te ageverdipemtsisacaily
ascerta{eﬂ)%ﬁ bg%ﬂggﬁﬂlgﬁllﬂ fRedftivity of an enzyme nay be

ssed in terms of the inhibitory constant (K;).
[OISIIWEMIFﬁkEMWr osttioBEOk (e PRescRHINYSIGON Bl A OB aY e dlg\,gzlo}l%)oggnts 0
provid% aﬂta@ﬁédq&les&%w goﬁffor% hgudhrb\bﬁ%h&ﬁs fﬂa@h RHBPSTc %m Weight,

ess than the e reaction between a I bitor

anionmcmrrqzmnuurcetlofpotyhteers, rpetimizipotysagniatidestand rﬁnely-d1v1ded drug carrier

substrates. These components are discussed in greater detail in U.S. Pat. Nos. 4,911,920;
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pepti de hydrol ase. [0193] In an exenplary enbodi nent,

the KI of the reaction between an inhibitor conpound
wohodshieodegvent i on and nmemapsin 2 is at | east 2PCTMS2006/013342

| ess than the K, of the reaction between an 30

I nhi bi tor conmpound of the invention and another
5,403,834 bpt:7 Hh 163 and Ha6é.760n Thp et corigelisef theye patpad predneorporated

. . of. aCt | an inhibitor compound

herein gﬁf%%“"%ﬁ%“én?ﬁ gélﬁl?eg‘& Eﬂ‘@%‘*@#ﬁ%oe/ 110668

PCT/ US2006/ 013342 nemapsin 2 is at least 10 tines

Bess #fegtivpPosageyf the reacti on between an inhibitor

conmpound of the invention and anot her peptide
[0182] NY¥ALRhAREticdl QoRPNif&s g%“%d B the pesERRGHTERHon ihd18ad<  Of

t he reaction between an i nhibitor conpound of the
compositnsnyhiesein dncactive mgpedient 2s ¢antained mastherbpentically sffediys amount,
. . than the K:.of the reactjo et wee i.nhi bi.t 5
e in ST 61 B PO B MO AP L a. | ne tual
amount B EQVARR a paRtical® bpSlicaf¥e il aépend SRR GIIDER the tcBRdikion Béing

the reaction between an inhibitor conpound of the

treated. Rerervampte, afien afmigeted ipmetiogds tq et v\ ahpopens digegse, such
compostitti]c?}l@ \{filﬂe oﬁah? %n &H&n{t %? %tiv%%%%i‘éﬁf#fe%ﬂvé {bhicgiekfg the desires
conpound 0 e 1 nventron and anot her pepti de

result (él%die@fs’&ﬁ@g p-secatdat heivigx@PPhiayid pstedion®NDetetifakon 6f a
the reaction between an inhibitor compound of the

therapepticadlytafisatisnemawt @b pepraperid ofdhanvertios is Wedlopithin Mess
) : : t .qact.i : i nhiihi :
cpust S BEHIR0 1 5 b 5 S A BB A i,
(01831 | HipesIop e 0 g PRl QB EBU TP GosE) FTEPIGR (0 & mammal can
v CEER infs 5{AEPALGH, | AR UL e
of memapin 2i drinatased aeguaiudatidbnad feanylaidegtotein, edtetiep dieménmbbsuffers
[0195] Thus, . the present .invention provides t hods . of
from anofheg disegssy jnd el apenigiEdtiops tige.cee, %#%Eﬂﬁwﬂym@t body
. . . R I r‘ .
mass L0 0SSR SEb1 06 S BB iU B g
treated CogpAlehdinér’ s discape)ekiad bf concenenioneatthentacanepladatdns from the

. nbodi t h th ' d tacting. th
dscas SRR L e TEL A0 d BB ASS (AR ASHOR hlmens o agents
can be B8R 86 ulétion RiRRdSinbtHodslaRd BmBbiRIs A NPPHEcARY’ dh®shtion.
enbodi ment, the nethod includes contacting the 20

Adjustmentepd nrerdpwiptidn ofiesigblished dosagasninugi frefucacy ardsdigpizara see well
o hnhi Rt ok i n th resence of cathepsin D. In yet
Wﬂhul%ﬁ@#ﬁ%¥°?%¥§ﬁgﬁﬁ%ﬁ%gg?ﬁ%nt, t he net hod incl udes
contacting the nmemapsin 2 with an effective anmount

B 2 of
[0184] 5 Fo 2 epmpaisnsl deseritsaiisrein.ihg terappaticatly etfaptiveammaps pan be
« ey . |
nitall YAREFBTBON Gurbutnl Sl TSR SRR e b | g
concentrhorsydraoti yes¢ anmfund(s) Brat@e cepddeoHicthecing tha activity of memapsin 2
(3-secretase substrate. Thus, th esent Jinvention
cately i ag i o BeaT BT Fura B et ilﬁgfalrh@r gy i the art
hydrolysis of a (3-secretase site of a (3-secretase
[0185] s ubssisrveglieknoyyn indhe ait tthergpetinalivagiéictive apounte for use inhemans can

50 beiGRRREICR o A B U R0 B BT o CrlsSh BB Sargpe fprmulated

to achiéw-S@mkeitAsRdn Ihdt Bad Secl FolRPHRE offebiddd Manidhds. FHOEGag®n
ydrolysis in the absence of the inhibitor. In other

h
humangpasden sriwted by menitgrineonysprstn 3 inhilitier end adiystingdbe desage
upward%gmﬁgvglgvagﬁ, st cﬂersngiﬁleﬁ'ago@éf N&H&H&' tHe glo&ncg ’ a&ﬁie&eartng)% il réfﬁcacy
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30 nmet hod of selectively decreasing hydrolysis of a
(3-secretase site of a (3-anyloid precursor protein
woeb@tiissst o nemapsin 1 and/ or cathepsin D in aCTasploe/013342
is provided. The nmethod 43 WD 2006/ 110668
PCT/ US2006/ 013342 includes contacting a nmemapsin 2
in humpnsdrastdromihe meshqd-desaribet abeve andiogher aretieasispe araiwell-knewen in the

nmbod h
art s w%ﬁ S3EH cREmiT R e ol SRR °d'eE‘?22$i ng
amount of [3-anylgid protein in a sanple b

[01 86] c d?ﬂsaaqs| TRy bmarrﬁéré&ﬁ sidingungnithe equErmeRts iof ehep a&ﬁwﬁl@ the
f;
compoﬁ{]dvlgeﬁlgselﬁnﬁ%% eaglr?r% (lﬂJJnétQ ao n? 91%2 %? g%&gen? rlgit%e%o?{tﬁ 6Pthe present
inventismshpluél bGSSufﬁc:leﬁtaB exﬂfecteai BEneti@alt therapmbmntspmﬁlse( Brtherphtoant over
rotein._in the le in th absence of the

time. T mz‘giot?g?e dopg @gso Vill e4leterimne gtb%li‘f? st pragcey W}na, gnd extent of any
adversd¥i@l-Efttd SDetehEInGHY OGE gﬁ%&ddoshgelﬁ@]a %%Pﬁ'sﬁuﬁloﬂ%/ Rethin

contacted in any suiltabl nvi ronment "or any suitab
the skil afhk practifosar Cexaraplysireatmend psingtiRedraith smallondaseges cWhltrh are

vitro.within a.cell, or wthin.a . . Typically,
ess thaf Gyl B G sompBinge iR, TR P oo B by sma
increm&RERRANERS @tﬁﬁuﬁ@ffeﬁﬂhﬁi‘éﬁﬂtfduﬂiska&‘lced 9 Tr@{cfl@d em%ﬂerbrﬁﬂbﬁnnent of
enzymatic activity of memapsin

2 (e.qg.
the invesdiont the deyage rangeghd. 004 Hide dp%ewst Intan@thphembwc}lment the dosage
rmuml§@hy&*q@/%pgludes a bi ol ogi cal sanple such as a
i'an  sanpl e. Exenpl ary nannallan sanples i ncl ude
sma or serum sanples and tissu npl es

[0187] a§30§ag€r HPAUEF ARG IRLCTFY Capis Hfpsiot lédwqaﬂasrto > Brvids lee‘iS of the
admini SR cEm E@%ncp&‘f‘%ﬁk/ﬁ %rEiHﬂ)%ncm Gihidafirfel ‘Iﬁ{&h@ﬁ bein Qreated This will
Sl N | e ce

nmemap tor may contai n
providemthorppadicsregimeereibsi is cBmorensuato mbﬂnthn seveeimppsiha iklieidual's
di previously described (copending U S. Application No.

15ea5e37%0121947, and I nternational Application No.

PCT/ USQ2/ 34324 (Publication No. WO 03/039454)).

[0188] B&étmlpﬂn@g thededchingp pravidrd Hetmm r&n@ﬁﬁ@etmﬂr@plwlmtwrz@rapeutw

e SBT3S0 P43 BB PTGyt il

effectivR93 tregd the cliniBalapmprEnPdaionse e i dartid g (R8O Iiksplanning
the invention are admnistered to a manmal to

should ?rrmm the eayefoh ghviss gEaciive pompeuaddyqonsidsdng factorg puch as
compoflt A, BE SR IO AR R e G 0Bk

adversd 9d9&fects) peafatdtbmods patmiofstrative gnddbe tm(mtyv;&nﬁlemf thd dedected
(3-secretase inhibitor conpounds of the invention can
agent. he enpl oyed in the treatnment of di seases or conditions
associated with f3- secretase activity, hydrolysis of
&L.( 3- Joxicityase site of a P-anyloid precursor protein,
and/ or 1 - anyloid protein accumul ation. Typically, a
[0189] ex errp t1$ %et‘i&{%@{t}o‘%&cﬁfo{ndttﬂera}geu?ggﬁfgcth?ér é}ﬁg{l %J,gcompound 15 its

therapdiltis @aie an8 Qarl B2EK}reskbdias the mtmmmﬂangomta@nomh ef compound
i nventjon pr?w des a_nethod of treating

lethal i 1@ PR &fdhs Ropylahigmand ERspthesampeynt chcg*{lwngfeffectlve in 5 0% of the
popula@Q ToRiguhA9imbhPe it FRA R raR0tic fiffices are preferred. Therapeutic

index data obtained from cell culture assays and/or animal studies can be used in formulating

arange of dosages for use in humans. The dosage of such compounds preferably lies within

arange of plasma concentrations that include the EDso with little or no toxicity. The dosage
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WO 2006/ 110668 PCT/ US2006/ 013342 effective anount of

a (3-secretase inhibitor of the invention. The manmal s
wonestiechesd t h the inhibitors may be human pri Paras2006/013342

nonhuman pri mates and/ or non-human manmal s (e.g.,

rodents, canines). |In one enbodi nent, the manmal is
may vagygivithinghis rage dep@nsding isrendhe dossge forpesmeployed anst the senie ef

adminidtide ﬁﬁﬁiegl.s Gl Fin Ygz(&ln% bf}%r:s}; LBG%CA‘CL@ASIS OF
nmenmapsin 2 catalytl activi anot her
THERATSUITI] GRAL p.L11I9ES nBherekact ﬁorﬁnhtatmn,sﬂoatee;cf adnmmt}m:twmhntlhmsage
can be cjpeo:s%f l‘églf é)gl' e u e?lcg?lglg b%gztl 2l .E, %;ﬁ?r}q?qgé}l a\tlrll e ﬁgrtlcular
methodqlf\ﬁﬁéh @8 051’131 Htfddrig ubgMapsin 1 catalytic activity.
her ef ore, e present invention also prOV|des a -

tho r eat sease a subject in
V. élﬁo‘{gr?gﬁ{gg?cmg %%?I%%Anﬁ‘él%?ﬁgf’??@séﬂ nistering to
the subject a (3-secretase inhibitor conpound. In an
[0190] exXg aRdthéraspétt efihedireRnt invéMidn( fe PagtRlRs elibitirlohPounds of
compound is part_ of a pharmaceutical fornulation, as
the quavé@a crbbeempoyed i @Qf@snﬂis tprfiscreass IBParsIE 3 %@UW&@CBY“X» [jgcrease
hydrolyéﬁ St N, G ng f E&e% gin 2 sugg?aéé rag?}ﬁn?nt eaose the accumulation

I'seases or condrtions SSOCIa BUEEC &t HSE
of B-anBAditl Yrdt¥in r¥BiiedtoGBO amBlibt of EMMSPSE Ddatal i Mhdtive, hftRolysis of a
progression of the disease or condition, in partlcular
B-secrefise kitd, ped accutiuddimeef Bamylbidautdiein, mpccdnvctynpoﬂnndlbsdnhabf the -
deg&gése memapsin 2 catalytic activity, conpounds that
secretaledp @iy el y reduce memapsin 2 catalytic activity are
useful to treat diseases or conditions or biological
[0191] pdp ee sxwsplaysadiogithet, sincthodwiagkicimgmenansin 2 cetalytic activity is
c [ [ . th y n
provide} i lelhd AGe! ARRHbT § ARGl g SR MEAR Bsgtive gmowmt of
a ﬁ-sec&aatsahmﬁbltbr a6inpyinid/ofahe presgi imentife prhdechygiiaasg be
(such as cathepsin D or nemapsin 1). ?0 [0202] For
ContaCt@(W@PP%ﬂhteﬁéﬁﬁ%@?ml Thamemapais) oataytiq vy Angecasaged
e siteto
relat1ve?%§ ?nﬁi{n%ﬁ of th%gll il thd ﬁP Eﬁc(eacff éi(a)se[n% R ‘ﬁ{hgtg

pr ot el re erre 0 herein as
A(3 or 3-a 0|d otein bot h sin 1 and
[0192] B%thﬂ(efzewa PabElRieBl dractliot R Pregact phrelantely feditmg
memap§ih 2atalytib acﬁ'vf?% usifP @H‘inl%ﬁ%r%@@r?e%r&%ﬁ?ﬁv&%%l )S)electlve reductlon

However’, seCretase activity of nemapsin 1
of the agiiygjty ¢f m@maps;n ? ewens thatinemepdiz2 senatenlsiedeadirelatiye tn‘ its

n 2 5.Hsain L. t al., J. . Biol. Che
activityJ5 s’ o SEHS Bis redipedii albreaser extath B oqme fp the
reductiéi@ acBVidy due t@ﬁﬂh@ﬁ@&fc@@ﬁ ag@nél 206G pdptias UPSro(dst NForexample,

et al. Proc. Natl. Acad Sci. USA 97:1456- 1460

as descyibgbabpye.dheiradestigisinimctivitg of acenzyme agyrherexpeassadain) tgrmsypf the

it Bl PGP R 65y Pl 06 ok 60K Skl
the K; dslsoehettoaceniddn dnlishibacceompoand ofithefinvdnBioh And hentipsinr? is less
esul t. r;lgébof APP by (3 secretase (al so

of cl eavi
than the R @ thE EPapBon PN EF LA IR D ok rerpRyRdp! thegpyention amdappther
pept1de FolaéEEt hods enpl oyi ng t he conmpounds whi ch
'ectively inhibit nemapsi n 2 catalytic activity

ative to ne 1.cC tlc ctiLv
101931 { s 3 EX PR SRRt Tk S EHARE DFPYSep g getiftor compound
of the 11%6%1@@1‘5 88d meHePsia iShZIeak a&fmé‘s 1§bs $eaS8e K4f P reaction between an
2006/ 110668 PCT/ US2006/ 013342 Sel ective inhibition of

inhibitarsrmpsin of thaingeytiorcandeanother peptidkdydrobasec inpuuihetsxemplary
embodm{é%t gincs ﬁnéf’ tR8'reaction between an inhibitor compound of the invention and
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suitabl e drug candi dates for use in the treatnent of

Al zhei ner' s di sease. A Methods of Adm nistering
weetmAdews et ase I nhibitors to the CNS [0203] TReT/US2006/013342

i nhi bitor conpounds of the present i nvention maybe

adm nistered to hr ough ei ther invasive or
memapgigA-ip A/ lsastie thH@igéhanMBﬁ Ku AlthE reastinp beigtesn gn inhibitor

o A g LB SR 00
embodlhreﬁa ¢line Kt dﬂ@:he rdaelg;cm begwedn drhiehibiitooderhp@ind dfdlie ineention and -

memapp AR gt I LORABIen S CHASPaR S HaF FRGHOUPLT R Fofhbitor
compo&l%%@’@le i9Enddiard! aB@ﬁx%PﬁébﬂE@h?&%Yase [ 828¢bkher exemplary

I'mmunol i posonmes are |i'posoi nes with antibodies or
embodiznent, ol 61 thgmantien bdtweermighibitor ceruppmdrad thy invention and

memapin 8 Wl oof S IR haf ek 201 tof Rk toThofu 801 AL AR

compoiesTRh@ny ehtioiihal dnpBSOpEptice Abdroese LB HbHer €Rerfiplary
PEGyl ati o technol ogy with that of chineric peptide

n
embodimeah g By f) - thergraciesenbgbivecn armiahibiios eeinpeuad ofithmingpation and
C
memapgqg%?t 12%% ﬁ%&ﬁ%@g@@g% %S%éllrﬂl? b}ge?_?\%élt?%%ata&tgdgﬂ%e\@één Aneinh1b1tor
conmomﬁDMﬁhwﬁn@nmmpSMamomMqummehymmkabtachnent to a
conplinmentary reactive group of an anti body 5 or
[0194] f rIﬁ?&ElQ'i‘elﬁtQG ﬁl‘%deﬁ{EP{He %B%ryse[e%ﬁ%lyY&iu%sot‘ﬁeﬁct"i’xﬁ%l of
we nown i n the art and, 1 nclude ro exa
memapsini2nas canq)amdttp\rmrmﬂ)smdr Hoyogther celated @mbodinmamlt$ ﬂ'm’ldhlbltor

.mpl ei.mides, and the |i Arrblkannda
Selectlvgﬁyarﬁﬁwﬁiﬁw?eﬂy oBRetngp S 256 505 3o Jooap DSy e et
Proc. Natl. Acad. Sci. USA, 93 14164- 14169
[0195] ;[l@gg,) the amgerpqgmlgpn provides mefimkly pﬁg@pctg@b/ refeging the activity of

memap?\%%o é’%%é}‘%tglég rgcgh%%z % anrt%rt]ﬂeilg Le% ﬁ%@%}%ﬁﬁ 2 o‘te1g V&?iﬁléanr%eg?‘gg IVQ amount

of a B-deBBfas@inHititoricHin Pﬁlﬁﬂd Of thé pitebent ﬁﬂ@hﬁonj m%ﬁeldbé&erﬁl@éddﬁi%ﬂt the
endot helial cells that conprise the blood brain

methodynelpdesrcontpgiing ﬁlelwemztmel 2 withpdhisrgratascanfibitorsin dhepresdange of
memap %St equ]a% aft apxtz%re r eder lgocfn%ﬁc{h %ethoc% ﬁlngd %@% f’r\lngtthe

ransient arrret
memapﬁh@fmitﬁﬁuy eﬁeaﬁteSamwﬁf ¢ﬂ a ;ﬁ@écrd:tl@hiﬁhﬂbgoﬁﬁalae pﬂa@ém@ef cathepsin
ol vents such as dineth sul f oxi de (DVBO) ; et hanol

D. In yetz%teﬂ}er redgted|cgbodingent, éhweﬂwﬁynclyeeseomaﬁfa%ﬁ themesmapsin 2 with
an effeﬁ%%‘ﬁduﬁ{]opi 5@%@8&&%&% ﬁﬁﬁg gfés&[&\% o@%atﬁe Sl}]n D. a.n)d memapsin 1.

ertension per capni a
[0196] h;}-H S eoﬁ@aaltr%iﬁ?%w?ataﬁm eaﬁ%rsgcg?%%oeﬁwﬁg ligttsﬁmned by measuring
the hydgcﬁgﬁy bf ? paz o%’?‘a%@ %ﬂ %ﬁ%%&age%b&ﬁtg f th%%@é(sléhtsﬁ%ntlon also

convu san

relates ﬁﬁ@ﬁ‘l@ﬂl@ﬂ@f d8dred lsecretélse SRB @f hB-secretase substrate
Phar maceut Sci 6(2): 2 2- 273 ( 003)) vasoactive :

by conthelirignt miemapsin 2Biretein weith af-secrdtuge ndnshltog cm&m@a)d atabe ﬁfeient

i bbb B I O SR e

1 ..
amount(d\ﬂﬂgtlﬁgyéﬁé m:tlthe abe%fiéeecﬁ‘ljdﬁ% é%?bgléé)%y ﬁ}g égtii%xg%rﬁl%ggl%ﬁzti, 9‘58% gl?/drolysm is

selectivalphistiucededs camparchisd hivrdlySisdaymema e lmi/()ﬂmlﬁapst Thus, a
Enerjch et al in Phari oki net 006/1 0668
methodSErPloebt B siing hyﬁéolmofb oy Site (hpf gmgiotdagrsor
P
proteingtls u% ?(Ig‘;’mé%?% 1%%‘0 19 5)) f o il is SHbvidled. dﬁl%%%d
i njection of inert hypertonlc sol uti ons such as
manni tol, or arabinose (Neuwelt, E. A, et al., in

Neuwelt EA (ed), Inplications of the Bl ood
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Brain Barrier and its Manipul ation: Cinical Aspects.

Vol . 2, Plenum Press, New York, 5 (1989), Neuwelt, et
walo006/1i0d681 Med, 35:1831-1841 (1994), Neuwelt eCTAIS2006/013342

Pedi atr Neurosurg 21:16-22 (1994) KroII et a

Neur osurg, 42: 1083 1099 98 QP h
includes RRRIAGIIEA MW aDsiTy 2 PECIn G Shermapior C%mpoun of the
osurg 36:965-970, (1995)) [0206] A factory
pﬁmmﬁlﬁf?ﬁ%%y adn1n|strat|on is the intranasal delivery of
t he conpound _to t ol factory rve

h
[0197] {Injapethes erpbrdimsats eﬁggsggtglg entlﬂflll’gl'ateﬁ ﬁq ?5}?5% oLf%%creasmg the
amount c?tﬁi gfl:c%d O}lq}olgeefﬁl ?rg C?%IE@Q Ug AorktSetin Qﬂéﬂfé haBSinDaGHh 8h efettive

urons o yi el d”significant
amount &M]F@é&ét@éd iaRDitoNcdiigouRd o tegreseni inabntidnui The(aBBENt ofdH

factory bulb (Thorne et al., Brain Res
amyloid ﬁmglmmp sanpleds ,c_lec(rwg@yelatw é]ii‘h@n@tm 8f B- an@lmﬁl protein in the
Phar nacoki net 40:907- 6 IIIu
sample nngéiﬁa sence P sl 5)1‘((350 5@1[38 %nggaéd Rj%égf? Ys

thereby Mateas&t. 313, 093; and U. S. Pat App No 20030215398). 15
erevy 026(517 | nvasi ve net hods of adm nistration are those

oo 05 S L S5 e e st
For exa: Sth&@bhpdiamsayt e dodtacRdue eirto) ﬁf1thﬁmmﬂl; od withfroa tlammal.

F’, or d| rectly into the parenchyma of the bra{qﬁ 1
Typlcallwpuvdm sqlutionsexe pelectediich g thsrcommenrnts dp 20t Jfpsirrijelly

mterfere fr’t:rh'p @u K gkﬂh?tgé% gl?flt?n of Iﬁ%]fn‘el ﬁﬁ ) n(b %‘gﬁ(ﬁi%@é &) t h®some

tio a needle is
emboduﬁ&ﬁﬂ theinphiys Isﬁlahbly 1rtmheias: h biohezi BBBaapid, $1J€§>h|ae @manyaalian
npound dlrectl

sample. GRS PHETHRAT SO TCRIPE o oRy AP REERAnd e

: samplesI chab H'b%?%xfp@%t gﬁy%&pﬁﬁﬁ&t@ sl Bﬁédllﬁlhr@%pléﬁﬁa}aﬂ)éﬁlected in

involve infusio compound t hrough a reservoir
which tcEO’drMcltl e hemsguin Bodh thiimbitdon Ehe e¢ll mapeantaingagogenous
:196-206 (1995 r baugh
mermaps3sg 65 s RGeB! FroRyn Ay e At R £ o
Apphcaﬁgn 49950401 Brdry, ghd Bﬂtemat%@DAlbﬁIdatl&ﬁ:m BCiI‘/IM/34324
2076- 208 %591994 Neuwal t et aI .25 Neurosur g,
(Pubhcaa@(m\)o O$31089454 )0 Bagyplarsoeds okt ryonic Ridney

(HEKZdZ%ﬁ?%l?st, 5 Loy }ﬂr?qu hm@&ﬁ&%ﬁ’@é{ﬁ%ﬂ &updm&s%‘ing iiheM1¥kells

pareén rai n. Exenplary surgical
Hela cell§/Rbaaeia, Imranrmémpmﬁy emlyodimehtyithe commpoongrosizhe orvention dre

ound into a pol yanhydride wafer placed di.rec
admmlsrtaiigtotjmammﬁl é?gisib(l%/ ﬁh%‘?miYﬁ’é ob A B FPCraigse SHE Of °I E "“@g? d
1-11 t al., J Control R I
Prec“fs%fdm) f‘tef %?T‘i‘%ﬁg@ﬂ ’5{"3%“2002/ 110668 oL TE e

PCT/ US2006/ 013342 VI | g%stalllzed Conpl exes [0210]
VL Methadsohdrealispddeheineis Disedsent i nventi on provi des a

crystallized conplex containing a memapsin 2 protein

[0199] ﬁl/glg rrgl?%ﬂﬁ%a%ﬁé‘crt OF fRGorbddH 1Q{férﬁiron otfhe BOR R RS Sitibitd @ Ripbefds of

proteins useful in formng co-crystals
the invaMtioh chi$ B bR yed ipthe mdatn{eat of dismseswi conditipnoésspeiated with B-
fragments, transnmenbrane proteins, etc.) have beep
secretawaehv@méﬂyﬁrqjysg@ggzg Bgerptaspetitgiol a(ﬁc gl,qgﬂ Wgcurgprgorotem and/or B-

a5 SN 2 BERLP s, BN BB cion

mane;%%@é’r Himditeme d[@ﬁ&%A[ZhEmﬁHr@tdﬁeﬁ& are equal |y
useful in formng

[0200] Thus, in some embodiments, the invention provides a method of treating

Alzheimer’s disease in a mammal comprising the step of administering to the mammal an
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crystallized conplexes with (3-secretase inhibitors of
the present invention. [0211] The crystallized conpl ex
woryidsa 1668 med enpl oyi ng techni ques descri bed i RCT/US2006/013342

copending U S. Application No. 20040121947, and
£ .Internaé%ogal plication_ No. PCT/USQ2/ 34324 )
cliectiversunE ot ¢ Bricqstassipnipsion sbihs ayvention. eThgmammale treated with the
inhibit&E L : codi . tein i enerated, J
by gl iR A ik DA by B IR Bl e
rodentsc ediines]. elngang ehigblodinceit) the ARl Jdnoinisterbd s tempaindWiihe

. .cell .9.,, E. coli), is purified and is crystallized
Inventign Jﬁﬁt %ﬁe%%&oﬁmtw aEYiBolaRitynempRsin haadhmesmpsmivecatalytic
tivity)l T 4rReer @ t I § i |18 %electi
A ygr otein cafr?llbge éllttl’ édrlgn&ralle ) lﬁsoérafr%%%ﬁ%e&%ﬁéoanfi atéaet selectively
reducesdinfthapeit 2 oatalytic metinityorin adehfedanttodimdre,chs compsund 1@ bathimal
an _exenpl ary enbodi nent, the crystallized protein,
orno e#ggﬁ ORaFHCE Remagsinyl CAREE ReRVIN: edisrelencotheipresent igention also
provide@da@adtBéd &Meeatial AUbhefmBr's NischBeinGd Ml%}e%* il e O3 CH n?aﬂod
.also have an x-ray diffraction resolution [imt no
compriging adrainistéring tablvagubikcOa B-seatetase irRithtoAcompoutid. 3nGmAxemplary
b d.abogt 2,5 A ’QH%EOUt 2.0 A, .about 1.5 A about 1.0 A
embodigyent, ih p-seprefasg miuRiiercampausd is pashein Phanmacsufisalfprmulaiion, as
describ®d 8fLn may al so have an x-ray diffraction resol ution
[iTmt not greater than about 2 A The diffraction

resol.ytion limt of e.crystallized protein can be

102011 3R ik campbyfuns EF itk e bf sprlReriAgS iment of
di ; . F .03 . i t

st BERPAY b A3 R S PR Ly PR IED
diminish dimgypregression of the dideasator conditivn) is particplapAdiheinadr’ $disda3e. In

... _bindin cket, an S4 bindi cket . and/or an $4

addition o b B8 doo&Gse Memnein d CahDEF aeiviG, someeNEIsdra

lectivellyS6difes @gnhdbsBhel edtdlvii j ' i QR
Soee 17/28,3‘40121947@5_61[1 d@%t% é?%%f”?@?ﬁéﬁ“ﬁ%‘é?‘? ?g?tipdg%aél\%% cBiibBhs or
biologiqatyogesspy FadRatiqnpuith msatapsin 2Netal O KBS ebet)thar] diRdaés or

condith B bEf i AR FRBLARA s i B EEprRCr ol Ry v
another ipepidedtyideslaseqBigtht 3 @aBepsin Moo MéBAYsiP). | N the use of
such terns and expressions of excluding equival ents

(02021 PR e e s D0 BBE e BR3P 623 v g progin
(APP) at e egnicrel sitdriatfona Bi-anploiistblel@lsb @6@rad € REsHi RIAB or
within the scope of the invention clainmed. Moreover,

B—amylaﬂ;pr@tﬁ?:@)o Thyg b@tllfr@@malpsgs 1 gnd m@mapm ddiarre fitseafetashactivity
oo 5L ARG D RN IS 00 ot 1 her

. . ; . g4 . i .Far
I
(HussaingL,tehel. pF 85dnChim\256t13622-28828@081 )y Muppipsioablsdodaizbdi the

: t hods of .treat.in | sgase states and/or the
brain, ol RieRe ST SRS Gh: Sné! elodtpy DN Hird St CAH97:1456-
1460 (2000)) arﬁﬁhblﬂﬁ!%sin 1 Rfo8ii2d pAdteeRAIBTH rp%ehﬂae 10RS £k sl
herein are erebi/qgl ncorgorat ed By reference in’thei’r

Natl. AcediSei $15¢ F7o1458+ 1460URPRDS sAlpimer’ s BisragH ie assbbialddewith the
e_pur poses _onl

accumufaﬁrll §}rMéB %% ?ﬁ(eﬁﬂn‘%é%g ggcrasteuétf q%{c}éa%/{n%f?téﬂtﬁ lyy B-secretase (also re%{arred to

an
herein as memapsin 2, ASP2 and BACE). Thus, methods employing the compounds which

selectively inhibit memapsin 2 catalytic activity relative to memapsin 1 catalytic activity may

be important in the treatment of memapsin 2-related diseases, such as Alzheimer’s disease.
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scope of the invention. Exanple 1: Preparation of

Sel ect ed Bet a- Secretase | nhibitor Conpounds Exanple
wa 2006/1%y488 hesi s of tert-butyl PCT/US2006/013342

3 hydroxy 4- (3 nmet hoxybenzyl am no) - 1-

Selective 1(11]_9113@ | bcl)J 11@61’?3{?%%? fat?lﬁ,? n%gc?\il{y]rﬁa]léeg@}é rﬁ@xgg% ggﬂh\?ﬁ?x}eﬁtmn

suitable diligh 1d£t1:s & rMse if th6 trodtmehpof ARheinrer’siideagel. 4 nl, 18.2
ol ) was added dropwi se. The resulting reaction

AT X8, 85 LR bnc Rk BRRLRS b4 i OB

reaction m xture was
recool ed to 0 C and LAH (0.69 g, 18.5 mml) was ad

e
[0203] iﬁl@mﬂlﬁiﬁ)ﬂ EempvaEs whthegtesent invéntioamapyshd qdm;@s?e@ﬁd tpt %NS
he reaction was quen h .aqueou
through eﬂ]neprumée@lw Of ROpIRYRSIVE ﬂ{;‘ghoglﬁ %rn a5V rﬁ%tggﬁlv\%cgf d%ﬁmstratlon

! o i1k 68 wetllﬁ &taﬁw oxctiysidal mdrs to breach
ot GEBRINI P At e Bt o v
the integrith bl tifel ‘tﬂsdfd-hﬂandvmug rTa'phylllydlcg]rwasvf d ]élgiblgﬁ Sigse

| cohol ) ] | : '
immunol M %r%g ingle rL&t}YOR '&ﬁgg]ﬁ'&“\{% }_Efgtq y% e
. [0216] Methylth I th 0.,57 4.4 l)
[0204] ;Pamuglomms]emewﬁlpﬁ@gggso\@glp @nlgmygpeg @ré 1bo§lg%f':ﬂ_gmegtsgﬂnt b)md to
receptors mi‘ﬂ%&%é erﬁclgﬁetsg] el %ﬁllﬁ?y @dofhefiall 115 attached to the surface

Pheres ti'ng mxture was _stirred
of the hpf)Qfme’Z OAfeRaHhsiaryf 1ﬁinhlﬁmﬁﬂoémmmmfmmsll@lmftfl(eéqﬁggﬁf@tlon)
Evaporation of the soI ent fr

technologsaweh 'tlaa’q of ehigekic @ﬁwt&ﬁéﬁ%lp%?ﬁﬁy 5F Cxamlr: é@? FirsSOpt Spibjtor
may be peg(agg 1nt§%91% 19&1@% ﬁﬁy{reﬁ%{c‘% SmtARin@la PEGHE demsathattiat contains

D en dissolved in DV and
areactivé g@uﬁ MeFledad Or aRghm@nbto mmhﬁplmt@:m teagtiver gwupiof Ay patibody

eated to reflux far 30 hour f ol |
or fragmgﬁdhd;rg@f é?ﬂin%%‘?ﬂt%@j TegCtipe %B%%Wﬁ%f %\Qﬁgall?¥rlld 1ncl}1de

vapora on o
t 9%@1d§ thiiﬂ’s%ndﬁﬁﬂ@inh&éb iand tHedike
fro examgg gn 0%1 Iaﬁfl{}éggfli hle cids, e, b

(AmblkaﬁQndA@ ezaowmmmwmﬁaa@zﬁoaﬁ(@nm%% @99%)@ Wé‘@’l‘%rr?t » Proc.

Natl, AcgSb AT R udLo E TR G0t PR BOHSHPABRflo T M8 Ther

rogén at nosphere
19045 Sind TS, FH.INE 653 TR S0RS filtered thr ough
282: 154%2F4§g g/arrJlor ation of the solvent and fl ash

[0205] é@ﬁﬁ%ﬁﬂ%@g‘lgg dlsléup%%ﬁ |1§ £ %&?%%Jﬁ%@n%ﬁ%ﬂtﬁ%ﬂﬂ e
unct10n§bet@ve&4 ﬁ/lgd‘ﬁthe"\l/lg%'%ellls‘%hﬁ Qo(rl]]:;ﬁr']lsel’Zth{cﬂ)jloozl lggiz(bgmeg PAypmglly, the

no- i so al a
compound mdminme(fepd \E@&stqr@lc(?g g&ercar@ug M}(ﬁn i rm%L{E tAfsient
blood—bms‘ﬁwgﬁgmmﬂ @F@%A%]QDQ TkemBadyagehts us&’ﬁﬁfoﬂﬁi&ﬁ)ﬁiﬂngBBDI iaclude

0. 36nmol”) .". The resulting m xture

solventsV¥agh 8§ di’nﬁ@ldylaﬁlfdmdm]IMS@I Qihszé (E6HD); wstals (Sete plUapgER); X-
fol | oned by g enchi

irradiatigniadugtion o4 ﬁat o gmaﬂ%@@}@gs \@% :l}yp\%%éh%ul a}ﬂg;g égfﬁfae hﬁpoma or
g '%]ng 9enhip1esh, O d@Riareh aheosravitped | Q
ischemi n(egl?lﬁﬁﬁ%f%%}i(%%ﬁoncen%]r at eg ung\g:rr"3 educed dth
etoposupel) easioneurrdi eystﬂslalaﬂmmgstéﬁtloﬂw&éhwwis%@d{ rug petrpgel @gd the
whi ch -
ant-corglsgit ¥E PRRRE AP L AR TP P ot el AP O mg RSl 60252
273 (20’69336‘%&55&%@&&0&&&99/@31@& & al.pF Aeyroawap 81t @745 419%)
ting aqueous sol ution s e dwth gi—%
intracert G0 of qdBins BRI HAE SRIGBGyF B
(Miller et al., Science 297:1116-1118 (2002), Matsukado, et al., Neurosurgery 39:125-133

(1996), Abbott, et al., Mol Med T oday 2:106-113 (1996), Emerich et al., Clin Pharmacokinet
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pH 1 with IN HCl(aq) and extracted with CHC13 (x3).
The conbi ned organic |layers were dried 15 with Na2SO4
wandogieosent r at ed under reduced pressure to preeTaAs2006013342
corresponding isophthalic acid. This product (0.042g,
0.11nmmol ) was dissolved in DVF and treated with NaH
40:105- 42)3 @08¢)); bya@@miﬂa;e @h&- Retl AgroNo 42003021 BanBrail, ghdl. Protein

Sci., 4(93 §§ sggg gl?g?g? a%d mg%cgar%{tgcle %ﬁég sluﬁ tof ﬁ%ﬁ%&{p@{fgﬁﬁg golﬁjughs such as

mannitdlj driakfan e (NehwelL,i ., ctild ieXenwelt E@L (atl), Hmﬁh’éﬂtﬁmé X)ﬁbhe Blood
The aqueous solution was then acidified to rlPé %{h
ew York,

Brain Buigierqmdcs (Meyiruationxe PHed dapea's IY cbriefiengsy pess
(1959, SIS, 90801 5P 101 01090, MR Obeahicrcns
21:16- m(mmmqm (bW AIE3- 1099 (1998), Rapoport, Cell Mol

Neurob%l_l 1%—2%%(5%&}3 ! fll‘al ma]% ﬁt‘aa Z}i”ljsy‘ éq’).:ﬁo 81&?;&9%&?561
1H), 5.05 (s, 1.5H), 4.75 (s, 0.5H),
[0206] 2 Olfaciosy p&hlyvay agmzrm]atmm isthe initranagsl §dn\(ﬁry gﬁth@fcompound to the

olfactoré/ nerlveg lijrg %1 ti(l 1 a?ﬁe h gsps %ﬁ%é Qy%gr ; Qﬁtd%h&egy tﬁe

compoﬁmlﬂﬁaﬁs@oﬁgdfback?aldngme bénsof&hﬂfamoxjf HEGoHNED ylélﬁatgaﬂ’ldaﬁt
reflux overnight follomed by cooling and renov

f
concentrdiiong 81 teicerebral spiap! fud (¥l angrodiagtopebulp(fagme St ol Brain Res
o BTN B 1 LR ISRY SR g, D
Discov [beii’ay ’,CDIRIéB) 1896(2002)5U S .PhT 6(1r30,608) 1U.B Pas-66 130 mand3BS, Pat

O%L 3.90-3.7 (m 5H), 3.51 (m 1H),
App Ne3 2068 16%98()m 6H), 1.34 (s, 9H). ;0 [0219] To a
stirred solutlon of tert-butyl
[0207] 3 IimedivexystdodsDfmdminuxtydtion 2yd thoseroytheds that involve a physical breach

h ta | car 0,032 0 079
ofthe YRR o GBa MR ot DPUSen %% I iprapge the
compoMSn®lthé CSH, b0dirdch19 tito t1e) JaeaeByhN of &ieitaih. dfypidaRy, invasive
vol atiles under reduced 50 WO 2006/ 110668
methodpof 2duspixdBLion 8BwAnclpdesinipgtien ormirgical implaniationoif dagoppeund.
i n dichloronethane, treated with DI PEA, and added to a

[0208] il— Qﬁwgi] %@i@n@ﬁethods a needle is used to physically breach the BBB and deliver the
t

comporgidirepy 804 g, (o OPASRIEY NPk POToA B e OB O
intrath ot itallufo & bolids oPaRANTR o drd mély 6186 VRIS lhﬁfgﬁm oF:

ng mxture was sti rred at roomtenperature
compomdehriugh ta résgivanederhalty theastdy{(lrevwson etal. grairlRegs 6iy:196-206

995, e TR 0 R L A0 BRI St a5

17 (1993%@0%%9& al. B dcaV ALl c M3 c2 TSl 1 : 206 IR (B9 MiBuwalt et al.,
871(m 11H), 6.94-6.76 (m 4H) 4. 95

Neuros(rg, 3&(46141)1294163(1(9@6))0 5H), 4.38 (m 1H), 3.90-3.64
(m 5H), 3.18-2.74 (m9H), 2.44 (s, 3H). Exanple 1.2:
[0209] S}Iﬁtsﬁh%ﬁdaii irBplantation methods, the compound is placed directly into the

(3- hydr oxy-4-(3-net hOX){benzyI am no) - 1- phenyl but an- 2
parenchyn]@gof the brain.” Exemplary surgical implantation methods may include

incorpafhlor (e BERBIELON S ERIANIONre! Frabcls AREAY LR ) 1 <

"hal am
1nterst18u1h)ocﬂ tioedyraih- (B3emet db.o K s Waﬂ(lﬂf)am 1nq) 9% ) pBeany btoalt, di-o2rp! Belease
r e was obtained in a single step by the ring

74:63'%;7&@5@5’ reaction of tent-butyl-(1-oxiranyl-2

phenyl et hyl ) - carbamate wi th 3-net hoxybenzyl am ne under

reflux condition in 2-propanol. Deprotection of Boc

group by treatnent of TFA in CH2Cl2 or nethanolic HC

provi ded 3- 15 am no-

1- (3- met hoxybenzyl am no) - 4- phenyl but an- 2-ol , which was

directly exposed to 47
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pepti de coupling reaction with
3- ( N- net hyl net hyl sul f onam do) - 5- ( 1-

wohemsylhiedshy| car banoyl ) benzoi ¢ aci d i n presencePaf/us2006/013342
N-et hyl -N - (di met hyl am nopr opyl ) car bodi i nde

hydr ochlori YgEDC), 1 -hydroxybenzotriazol e hydrate
VIL  Crypiglliged Sepw ethylanine in a mixture of DMF and

CH2C12 to afford N1-(3-hydroxy-4-(3 ? 0

[0210] Eﬁfrﬁﬁi&y hgsegy biifrbght tvbitmrbuitiene eryytia)lized @ommwynmng a
yl's ulfonam do) - N3- (1- phenyl et hyl él sopht hal am de.
memapsuﬁ 0 pit$in Bhdre fBhsecrebasg niillnbut@@é ﬁlled%ﬂe HWS%U% ey By

poins S el TRV R LRSI, Apapapn g

fragment%ct’lq hdBembrageprobial, i) 1eRadedn pmwgaslg disicusstéyi detaﬂ (copending
N- met hyl net hyl sul f onam do) i SOP halﬁ % f'EI 134304
U.S. AppﬁezhtmntNau E0RYRI23 P45 and dnternafien 1cation No. PCT/USO2/3

(PubhcathcI)II\L q_@f?r% @%\?ﬁgé :fgltg%gﬁéﬁx%ﬁ? 1H@£r@tGQualf}Dlh§eﬁM@1ﬁ fdaming

crystalhz@d Ethpk&eFih prictretapé ﬁﬂmdmb cbf&heblyﬂesﬁli (Nention.
met hyl met hyl sul f onam do) - 5- (1- phenyl et hyl car banoyl ) ben

[0211] a%%fg}aﬁzztaal csn%)ijerxgﬁ%fbé otk emPRyingliteiaiddsides@ies ance
copendm% 10 M- ABpIatior Noy lZS(MO‘lGhSMﬂ dm) Irﬁer(la_tlonal Application No.

PCT/USBhen l ot h i;gzg{ogﬁﬂncgg}/lfb %@%&g@gﬁénefﬁ ? avr\l'ﬁclzlel% a%?c{ J:(grstrl?cg
encodm%”rtglg Eor(géigﬂ rﬁré.ﬂ% A ﬁ@&éblrésgedi’llﬁ%ﬁidsﬁééﬂ]y bl)chCa’SrabﬁﬂfafrmhéﬂBdst Gell

3- met hoxy- benzyl am ne

(e.g., Hetgell) 293cell) nta bﬁct@r-lfpi&)omw(e Sad. eRibt Jéd)upéieg lagr% pslﬁqu:t%lpzed

12hto af ford tert.-but limit of th
with a cqm}{qgln ﬁg;wcﬁg}qi )(?if 1H%ﬁ)¥1t1§nh;l/“ ?coh){g/raciuonr seorlll)ll %nutngh _o the

crystalliz%!i V82006 hd HORERIRE HobS2A06é, bl 3I34 difftactiohar natten The
Vent was evapor at ed and the crude product was
diffracuqnulrectﬁmewbsby silica gel flash colum chromatography
(5-10% MeOH in CHC13) to give 4 in 77%yield (154

[0212] aﬁ A ex€RpRFY &86odialeht thd @gsza]lzaaq;ratem iney bave sl wroHLtion
thyl 5-am noi sopht hal ate (2. g Ef% 3% B an xra

resolutlcnhl luhit optogreatiaihan glgmlt ,z}L()A 5&)@ f’rd'ﬁtlar 126 p elpmay. sQ 5'% &) y

dlffractlelp]reégllu gg 181%@{50 Ig‘r_eatcef'%ﬁnua%%l‘f‘{ £o NMbo &13 S, dS H‘%fb%ﬁﬂ@ W, fa%ﬁ{ R.5 A,

was a and t

about 2. b%s Hll)&dt ri% A %)BH\!’ EoVSr alidut 0564 Rt soﬁmmlioellimaﬁta,tthe erybtatlized
en the reaction m xture was concentr at ed
protein ﬁhﬁﬁ QIso hﬁﬁjaimda}pdlﬁamme resotition ipit efereate thapabauy 2fasThe

d. Th | t t
difacianaebanB 43 DhIRERARIL S a7 068 Rt CE e ERA ST Gaytore
-raydlgt%aca%t?d&)m%pehd as a white 10 solid. [0224] To a

rrre sion of NaH (0.24 g, 10 mmol, 60%in oil

[0213] gb;smg;ti:aqo%{)gn{piar)@gm&dir%ogw gyg?%fe 3ddl %gl §{3F ofﬁl stallized

hane

{d prteid AAMS; BTRERE pUElE, aﬁfs EbinBing pocket
comple%%19%85 %goﬁglé{g?on vvaeé quer%hed bybHZO 25 )

(25
and/or 4, bisding bockehi S, and84 binding podeptspre Hliscugsad in fl?}?ll

copendﬁa‘%ﬁ@éfeé“gﬁq%a% B0 B R AR B a%“ﬁ’u&ver

4 Bﬁgatmwd\aﬁm/wmmmexanes to give dinethyl
PCT/U%@%"B uy | met hyl sul f onam do)i sophthal ate as a white

[0214] 01lheqerms an:cll £ress:%gn§\21h1¥h ﬁL\Sje been employed herein are used as terms of

description and not of limitation, and there is no intention in the use of such terms and

expressions of excluding equivalents of the features shown and described, or portions thereof,
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[ 0225] di net hyl

5- (N- net hyl net hyl sul f onam do) i sopht hal ate. (0.842 g,
wa.286omedey was di ssolved in THF: MeOH (1:1) (8P0taIsmd/013342

H20(3rrL) Solid NaOH (0.112 g, 2.8 nmmol) :0 was

ded.and. stirred at..roomte ure for 18 hours
it being FREO RN PR PTG O a%?gﬁﬁ@%t%hlaﬁlaeeﬁcoxa%eﬁ@@dnvenﬂon
claime! FIDPYBr, apRbil GrRskeNedree8 of 44 éﬂ&%ocﬁﬁ%ﬂgdﬁﬂe WREnBHORy be
to the reaction mxture and extracted w t ol uene
combm(ed witheny\ose ot Osraethericelvtesoif any pﬂngr crab@chmm) of th¥ revention,

o R 9 B S e Sl s 0
secretaéﬂqgﬁ@ﬂorsm%es;ﬁkééﬁf‘ﬁw%&n%@ @@Iﬁ%ﬂpﬂh@l%'tﬁgn&%ﬁﬁ of treating

reduced pressure to .
disease Stateseantiox ylmhmngqe)ltl@,l (commmymsmsumdmewmummmmm
benzoi c. aci

patents, 05 B P R BesTae? Bty SR torBe PY e tei

entiretyl 10228 burposés. stirred sol ution of
3- (Met hoxycar bonyl ) - 5- (N- net hyl net han- 5-

nam do) benzoic acid (0.215 g, 0.75 mol ), EDC

VL %8%%%8 0.9 inml), HOBt (0.122 g, 0.9 mmol) in

DMF/ CH2C12 (1:5 nL) at room tenperature was added
The follwieg bydniyglzydrafombudrati®c purposestnfbamhat hof inkdndesd tb Inyit the

glgigesogr?ﬂ%\ﬁl ethylamne (0.5 nL). The reaction m xture
SC0pe o ed at roomtenperature for 16 h. Then water

was added and the reaction mxture was extracted with
ExampletloReeparption of §aletted BetaeSecratesednhibiteriCompourds 2 SO4 and

cooRMRBL G sl Z%ﬁqorﬁq@%%éilyﬁa?’fyﬁl%%f’%ﬁé’ﬁfq"%s%gxno) I

flash col um chronat ography (3% g @n-2-9lcarbamate
provi de the correspondi ng am de 10 (0.343 g) which was

dissol ved THE: MeOH (1: 1
o151 ST B BB
M, 7.56 ﬁﬁm&r%mﬁﬁlabw{}e(elf P16 199%@}2% aﬁ&&?&ﬂgggzbs;é!aﬂtl‘féééfeﬁulﬁﬁé

concentrat ed under reduced ressure.
reactionNaHOO8 wWakOvarined sof. U tA fen thwasartidg echtdrial he disegehicdr(by TLC) the

st oo TS A A0 T SR Yt b

was waihédiof i teshdntited dbd Lk afe Rabtiddl R%8 qu &e%éﬁé@@ftﬁ Aol NH,C,

Et OAc, dried over anhy rous Na2S sol'vent was
diluted w@@%%ﬁhamamﬁuse@tlgn e senataied dxpraed tiviee withditQéic, dried

th
with NSO oA i e o B Ay wmnlography to give
the con’dqdoﬁdir@ al&&f otgas flﬁ)gblﬁ’czyblllm ofl. MJLNMR s@0DAHZ DO B: 689 8 1
on 0 er uty
H); 4. 9%&9&90%34345:(3(5‘-{)1& hoxybenzyl am no) - 1- phenyl but an- 2-
yl carbamate (40 ng, 0.1 nmmol) in CH2C12 (1 nml) was
[0216] addetyliidzolOmbthahdl 5%7 g0 mine tjp;mrsa:teufed.v]{iMeiﬁ aBlokide (0.42
mxture was stirred. at r mte erature for 30 mn. .
mL, 5.4gpmgh .tgethﬁe%tﬁﬁéanlqeﬁéog‘g%d T e LLTAAE

was stif &8¢ 00 RS HIBwaA 8 %émh ith Q%Q?EQNE@; Roﬁﬂgn of the

stirred with d||sopropy et hyl am n
solvent fiox theeor gansc laal@teﬂ@dtfbslaclgpmatc@apbsr of diﬁﬂeSldne afforded the

h | sul f dq) h
comesn i B0 AT Sl PR
DMF aisod@uri aéldm(r@ bzg, 9HQBinof Y6asadaed. ThekBRHFTH ) hb&tew{eﬂux for 2

CH2C12 (1:2 mL). The reaction mxture was stirred
hours follogyadibergoeking ardwadhing with aquaess N&CarEvaneratian détheanhfent from
g t c h t Th
tho org ek BAE O T T BT Rl O, g D91 was
concentrated. The crude product
N - (4-(3-nmet hoxybenzyl am no) -3
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? 0 hydroxy- |

- phenyl but an- 2-yl ) - 5- (N- et h- yl net han- 5-yl sul f onam do)
woRBrs(11e66pheynyl et hyl ) i sopht hal ami de t hus obt aPa&aS@E/013342

purified by silica gel flash colum chromat ography

dlssolvéé-ﬁl/étﬁ@g’é'et’afeb/ﬁ'd%m 6\(2”6? gg rvgég:ai ge& %E]d k}%&%?}ge&g%m%l sfirred under a

hydrog@D@t®)sphate forSehofiBi-Thel pysp2nsdén (vasifilteted tidough Cel3. Eﬁdﬂoratmn of

the solvent axglg fi%s%(cgwma&?gra@yfgg b%pess?d@g)af@og{?ggneghg@mz@i( Igprhy]ﬁmne as
a yeuo\% oilBLH’ I\iMR( (Jsébﬂv[m cﬂcﬁﬁ o éH4 @), 1 ?nHz ) 2.39- Lgé“s ).

nt eses O ct’e Prec rsor

[0217) ¢ ol\?yug?egh}[l gs%;%ﬁ%a TE (to‘brg‘i R gf"\?t?o ”dﬁgs%@bﬁﬁgfgﬁﬁﬂﬁztg,

0. 33mn®cﬁl) tH@quoamegt 0.3411@:31), DIPIA QU.0%ad.,, bafremnz] aki8 h[&h;tlﬂl%zole
guj dance provided in the Exenplary Syntheses and
methylgmg 698462, FdpEnoly fdegryul mrwnmulteweasaﬂrred\m noom temperature for

S und B S SEROL R W e P, ISR g

aqueous }awthwssee‘xtrau&d ngthv@&HCl:K2 0vao IhEDZ NMhieQuabined orgdnid/ Riyads vere

: of I nhj bi tor co ounds. :53 WO 2006/ 110668
dried w%q\éé SeER edE}PéiFrb rH)pressure The resulting o1l was dissolved

in THF §5 ayrtb leﬁ’chaxré’é a)dﬁE@@be] N ]Ll Jn The E%Fglglg%n%ﬂﬂe Qfas stirred

acetylpridine (82.6 nnn ano
rapidly fetdledl haﬁma‘mlatﬂfv%‘&mea@movm ‘03 rmtaty) eviaporatien pat thie mesu&tng

squeonf SARLEIRECAUEE il RS TR Mo eS1 B8 T 5Bl o
pH 1 Wﬂﬂ dBICHCQaq)t dﬁd%xﬁh@tédﬁvﬁh CHERxD. PRI nisithéd 6igR8iciBferOREre dried
6. M hydrochl oric acid was added to thé reaction

with N«W én @IP‘FCOHFP@Yat?déMﬁt rﬁgcwresﬂumo\mewde@h@arrwrwhdmg ;
ool i B A0S0 R AR PIR PR

NaH (085 ge.6anmeD tanddied d0.0iinh, 0loUeinas i stiard ovelesHE OTRY ViRsliles
C extracts were dried over anhydr ous sodi um

were re@ﬁ??({;l Yig rotary @iaperatipn and hie resubfmeswluionwas silated vaighy E¥d-i10H
and extﬁ&E@:ﬁ %Hfl?CHC%QX ?lﬁ\[@h b€ S(Wﬂﬁof%ﬂh%ﬁ q%;ﬁﬁ' 4 t? gk—lof LERaN

er purified
HCl(ag) @mti@ﬂrapEd Bf\a'é)oCBCbs(KBJ)r @he témbivied @@ﬂlcl\kyers @sl@)ed With Na,SO,

and con?ergﬁéea%ur@g&re%ed]pr%sure Ofgf(gnf.eg?\l l\ilethngZS 64g178thy](-guazgl ﬁD
ylmeth}[l}]i?s3 thA1B8 PRAY ETANIARE ¢35 c@icﬁg SSEb &R, ANH0HYB8m, 11H),

ol | ow ng npounds
7.51 (mlll(IB G‘%‘tﬂﬁz\n@bﬁ@ﬁ)ﬂi )&Iﬁhﬁa}rﬁ] (Rc. 5HH3MVRO((BOGHM—IZ46 (s, 3H).
CDC13), 6: 7.274-7.219 (m 1 15 H), 6.941-6.905 (m 2

[0218] H)Fp afstiF6 G5 of mr-Buthd (1- &1%91 £ Shedyléthyl)aBadaté $6. 535, 1.9
1.382 é
mmol) fp 1{’%0111 7S %mm szlawm araine {R28mR, 23000 Thaaptae, was

heated t8 Teﬁuyg%nﬁgl%if?@nﬂ&g% cc@lrfg &ngl gén%v%ggth%‘@ga?%sgqﬂdgr Ji_elfll_lced

pressureEF:lmb [chromna®o grapé‘rytofh)]nﬂ sekidue resulted in the corresponding aminoalcohol as

osotia GINTRIDL SRS E R, SR GBS 6 hO25%h A a1

3.90-3.72k, FTOES BY linS PR B0 5-B 55 khaGhs, 11C 0.5 nmL 20 (2.32
72@6 mgf dl(p engl glﬁogphg]%lylggzllds%ﬁ%p and 0.35 nL

o (AR T G b s]

phenylbatintl-yRarbamsteq0082A L0, GHoRsno R Ml dicAR réthstHshe P H@d PRA. The
di ssolved in Et CAc. The organic | ayer was was
resulting mixture was stirred for 1hour followed by removal of the volatiles under reduced

50



10

15

25

with 1IN HO (3x10 nL) and saturated NaHCO3 sol ution
(3x10 nL). The organic |layer was dried over sodium
weubdeatiescsfi | t ered, concentrated. Purificati onroy/uSk@asikiszz42
silica gel 25 chromatography (28% Et OAc/ hexanes)
pressur@r’PME gﬁl%é@as'@ss()r&%’iﬂ Hﬁh@r?ﬁgtgtag@ 1R5RH RSSPHA, Md a88ed to a
d. Exanple 2.3:

OW SO

solutiox B? N%%wkwﬁﬂmmyb%wl%mmhﬁwammthaﬂﬁﬁa 4Fid (0.021g,

0. 071“’(1‘%0?1_ %ﬁﬁ%@)ﬁgdid}ﬁ%ﬁgﬁ% mﬁgﬂgq%fﬁphghﬁﬁ’é’n&ocedur e

dlchlorf)@l'éﬂﬂnd: IThe Resultitlol 19ARE W‘a@fsﬁfr@c'ﬂ Qteromln' thmp&eRie o@ﬁ%ﬂt followed
Huang; Fei, 30 Xi angshu QB Channes

by Wasly@g,vat}\/wateladmkgwﬁh Nag Q&ra@ddﬁmo‘ﬁﬂ @Iﬁ EQlat(leS uadsr reduced pressure.

rlash ot oy T e PR 1 e R elosab b P a00 M

CDCl;) st hoxynet meIb )6mz1e@y6XmenH;1m®5 @aB.SEYET (80 5HY, 4,58 (m, 1H),
get__mol ecul e standard reactions

3903 SRR uEHhe 1Rk Ham SV 44 o SHD1 de. vi ¢ h DPPA and
reduction. Exanple 2.4: tert-butyl
Exanfplat 2t Synthekis nﬁNllﬁ(aﬂb@llmtp4 (Bﬁﬁ&ﬁbxﬂhnﬁyﬁimﬁé)eﬂ-phenylbutan 2-

3 8 In ;t Il\/lo & lg‘fs]\(@e Qlé’wt %%Jia’i%ﬁ{n Iln o Zﬁl’s_q%fr&gggﬁethyi)lsophthalamlde
[0220] S'Te‘!‘telﬁl.ﬂgl hﬁr@i‘}amt’: %ethe]xyb%grlalg?l% h(e)gﬁggﬁ'an Zﬁﬁgéa@r@&mate was

1669 in C}QCH
obtaineg dgla @mgtesqtcp(w tha nng opemcg mmt@n oﬁm-lanﬁw Foxttahpk2-de

phenyl«%’\[g)éli‘rg atte Wtho omeh&o&;;g a[ljl’lrllgg ﬁill %‘1 T Utgll[n%gdﬁﬁr{gppanol.
Deprot&itioh loif B@c @fouﬂ by trdalifert @A TFACR CYRISMEREREEH1I 01 rov1ded 3-
aturated aquequs NHACL. The | ayers were se&i\ra

ammo-gﬁ%n%qqpxaamlﬁgnn@y%phwéb@m Q@é,tvélﬁch\b"’@ﬁdm eXpoged(to

s..washed with
peptlde)‘w%ga ‘EQT)eaCt;BH q’?ﬁh%%&lhﬁ {do cafirated under

phenylatb;dcmbain@yl)isszme ac1ﬂ[lmepreemo@iuﬁ ]\Oethylwas purified by

% E h
(d1methé{fa6r\1}p%og{]&a g‘ird? %z'ér()fgl‘%é)de %é.lsgl) | %km?fggg)%;cgnazole hydrate
and d11§o§ c{pyté‘tﬁﬂiml%e G R AT MM E R BERa NI -@g@dro -4-(3-
but'yl am nobenzyl car banat € was convert Phe
methoxvlenngﬁlanmm)eleyln@yfbatanewwbgs -(NBneghymd trytbutforarnidoy-83-(1-
m n di ti ons using forml dehyde and sodi um
phenyle?h 1 g‘ﬁ’(‘? E Exanpl e 2. 6: 5-fluoroisophthalic

aC|d 0237] To gently refluxing solution of 1.9 ¢
[0221] ( i%mgthﬂraa)mmswhfha@pé@ Wamn@yylewé by rireatiegiwith mﬂiantrL of

sulfony%rﬁn?e fid ?Wdlﬁg m%glo?on%ﬂslag{/ N %%ﬁ%}a?gdv% ]‘,hSyll ﬂqéilde

 under NaEXDMRcond fionefab erdabthylrs- Mhﬁlnethyﬁsaﬁbmlaujlidpqlﬁlaw

to ?0..q h the excess KMiO4. The warm m xture
Selectigeg s BRGNPy et edinalsoprbghicTinoned oy

t ed t @
EDCOR BRI IS AL B R AR SHV Sp h s
methylrﬁbtﬁjtlﬁulfdrﬁmizﬂo)l\ﬂaQl—bhah@lanﬁ_yld:ﬂ@m@yl)’oehtdﬁ@@ EsT&%;ﬂ%’I?hBﬁﬁng aq.
tracts we % %I‘I ed over, sodiumsul fate, filtered, and
IN NaQI jpepenss aHTH NPQE rapvided Berg 3n@\-petndmethlsalforsmido)-5-(1-

phenyleﬁ{y@&dr@anﬁﬁll)%e%ﬁaéf& be QI‘ﬁ‘ité Qlif. 'S Exanple 2.7: nethyl

(benzyl’oxy) ni coti nate
[0222]  To a stirred solution of ter¢-butyl-(1-oxiranyl-2-phenylethyl)-carbamate (131.6 mg,
0.5 mmol), 3-methoxy-benzylamine (0.25 mL, 2 mmol) in 3 mL of 2-propanol was heated to
reflux for 12 h to afford zert-butyl 4-(3-methoxybenzylamino)-3 -hydroxy-1-phenylbutan-2-
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[0238] A mixture of 818 nmg (5.34 nmmol) of

5- hydroxynicotinic acid, 1.70 g (12.3 mol) of K2C03,
wandehi®esl (8.41 nmol) of benzyl brom de in 2BCmiusedos/013342

DMF was heated at 60 C under Ar for 16 h. The m xture

ylcarbav@stef Mht @51@%%%% riel Leg theac?lgdetﬂ}gdﬁcec‘ %\}ag ﬁ?& by siliep gel

di ssolved in The organi c layer was

flash colama ph(ozg@mgramyy 5 blrQ%] Mg imCHCI1td gd'e a\ier7720yibhP304 mg) as a
fllﬁgred and concentrated. Purification by flash

CObﬂe%VP a gel chromat ography provided 363 ng of the
benzyl ether in 28%yield as an orange oil. 55 WD

[0223] > gives stirodeg Wﬁ@@z%hﬂcﬁt%mlsommpte@@%g, 10 mmol) in

dlchlor&ﬁetéxrgﬁégéb n?lif)y% o nﬁlg f%%g‘}ﬂn_)g% Srlgo :,?ﬁ%g(;e%icét I'(?.R%]El %ﬂlperature At

0°C, m&hz(rtmemiiqdybxh&)md&:@lé?é’h&[@l i mmdlpwﬁé-acﬂfed_ﬁi‘lﬁt}ﬁi regﬂﬁng\’ﬁﬁxmre was
141 of LIAIH4A. The ice bath wa

stirred eﬁ éﬂ%‘(g écanpergtﬁg tg;f' p‘éerrnggt n’{ len the CRastipRyméftulei \m@}-wnmgrated under
reducecﬁﬂ‘é%e s ljif:egﬁe Slé?%tfé@egwlg%!j %&Lars%?ﬁ%_dlz%fh ;i%éﬂ@y%}gvﬁq%g/re%lpl%te was

filtered and westedNed-hexanes 1680ve the bulisriantde inR§% {1.788 Foyielddas a white
solid. flash silica gel chromatography (2 nL MeOH 100 nL
CHC13) provided 250 ng of alcohol (yellowoil) in 78%
ield. Exanple 2.9:
[0224] 3T@a?zﬁt@@ﬁr§tlmn91015 of N@HiQIZé>gy)l©3mncd; 6% lltl eﬂ@ﬁs]pefsmm in 10 mL

f 250
of DMkt K408 iRl AN (R <l bt ecbyriodgmethane (0,62
mL, 10 tmhcuga mefomstemgdemra Wrdr S(Iﬂou‘ﬂs"r the’t@@dn)on%as fa%%hem% HZO (25
ﬁ re was . cooled to *'C and 210 gL
mL). Tlfng RSN wiFdHs [V‘SIS&X@W%WEBE?OA%@HT@@B@SMSVI&HH@Ob

remove -EQ@esb 6EDRA! %n\@@%vér%% ?x%us ﬁgdﬁ ta'nElrcI %%gﬁptggcﬁ?t %3$]product

h warmrig to room Ur'e.
thus obltaimdwb Mtaslumﬂ mmlshekalneﬂ ecgm dlmeﬁtﬂ)sqN and 1N HCO was

methylr{?\%gﬁglblfc%ﬂa adcﬁﬁpgl?th Qt)gfg a 31teas,qug1} Shgr(g %g’lg():_ sflleﬂ]i)er a\rl:gs

ed over Na2SO4. After filtration and concentrati on,
[0225] ¢ ﬁ@l@hﬂée(}bmdw@neﬂwgulf 1ﬂok®ph’ghafaltea$018$2 ki 2.8 ngabl) was

aissolvei B AR ORPRR I Gl g B mEY oh gk wedndhii g aprmon

was addad #hd st{rbed(dpesry kewpermird 1@% '118 ﬁo%)%%@dﬂﬁaﬂllﬁﬁmé Qag1]
To a stirring solution o
concentgiqddg} @Wegu(ebgﬁggﬂtmlyﬁjg%s €1 s L) polGtion wa@Bdde to the

reactionﬂgﬁuﬁ‘é 319% %&%igaggﬁggegx fq %gteg 8ﬁftlmrﬁjlgatenal)

The aquedushsohdionivweg atxdlfiedtmtbﬁﬂﬂﬁé Hi_f‘,l (IIND%) eﬁiﬁﬁct&f@@ﬂﬂ E%OAV%%&&d dried
16

ddi | 160 L H2O
over antfiFHE G oS FolORi! i v amsunign sk rind reler refneedumessirato
give the \Qaénefthdxty@ﬁr% Ond1E QMG e %ﬂrﬁé’cﬁa@ﬁ glﬁ%?ﬁﬂ{do |eg enzsic \%Qi?h 3y White

crude product” Wwas use next rea
solid (75%r @.5R¥ glpwhich weavsesinfor AftheEx saaptien RitAdut purification.
(5-met hyl pyri di n-3-yl) nethanol [0242] To stirring

(0226] SBb uisiiond Qﬂut?&ﬁoﬂ!ﬂ(Méth@deMn%r pe- g@ LRS! N ©
ener

d (synthesized | oW n procedure for
ylsulfonanfdoaleﬂnéowéﬁh Q&S & Oath m)noﬂ)n EBC (9L176E, G’HEmﬁbl) QHOBMWE122 g,

0.9 mmcﬁglgle]?l\eﬂé:g%}lg@ 6&2%171-@_[) élﬂa%ggjte%{pelg?é@:e I)fl_lgas adIled oc-n%eSthylbezylamme

(0.1 mL, 0.75 mmol) followed by diisopropylethylamine (0.5 mL). The reaction mixture was
stirred at room temperature for 16 h. Then water was added and the reaction mixture was

extracted with EtOAc. The organic layers were dried over Na;SO, and concentrated. The
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successively 180 gL of H2O 180 gL of 15% aqueous

NaOH, and 540 L of brine. The 30 nmixture was filtered
woOhomugose€el i t e and concentrated to give 87 ngprof/useasde13342

al cohol which was used for the next reaction w thout

crude p&%ﬂu}:E@%ﬁ 8@%@%@ %%5 b&%}eé@y y@ﬁg g%t}‘fa%ﬂ‘ le%ﬁm chromatography (3%

MeOH (b Cﬁiﬂlbytb pwvucw the aexyéspnmlhg aaideT® (0324 3) which whedissotdd in

d f th
THFMOPE o ) (POHPORAGO CHELYcHURNEOHABRAUS & H8meBa4S addad and
stirred ﬁ%&% tE@ erﬁﬂﬁ?e f(‘)k G‘%bﬂ' Th@?éagt ?&bﬁe%ﬁ%rongﬁ%ﬂai’eﬂtﬂé]\ﬁgr reduced
Exanpl e -nmet h oxypyrl ) met hanam

pressur[: mzr]ateﬁhhm@p(dﬂsﬂn) aobxtmumk adtded anthe heastigethittummaridhe

et G P R, Sl R S 5

ac1d1ﬁed®h|th/@ﬂdté/@HCE(@%| BxtPacld with EEG‘R& Qiried QRBL Qﬁ'yufoué <Na9304 The
0245] The precursor conpound was synthesi zéd f

solventvas|eyepasated ped dg¢danizorasuaest pressis tiociiadr heetbylummlr%

st SR ARSI BT B o

QIrpou was, synt hesi zed from 2, 5-di nmet hyl ben20| c acid
[0227] ¢ éqrap%wlwﬂ qfﬁ@%/ Bp’@(é édﬂﬂ@xéfe‘%@rmﬁ@ﬁxf’@ﬁlzy amino)-1-phenylbutan-2-

sl 95 ORI G120 TIPS 30 5 ot

temperativet ThercattidOGixdira was atitrbd atammnhetemﬂaeraﬁge fcﬁr 38 Imiti oA e )ihis

0 t 065,15 nt, 8. 18 mul Ic
period, T e 8 £orrgiraod SBUFTGHUAGPd RSPBLF 61 (BRI gt Hibto 1mD)

and stlrfegiw dﬁ%r@letﬁ@]ﬁnfn%%@ bifgn). V‘ﬁﬁs £RALRAVALL IR B a stirred
te erature and %ae,:nched with 20nL of saturated ag.

solutio SadhylmcBn Erhafisianie 5 (AmbearlotyDpstbomppbbimedo acid

7.6 BSSHR B LS U OB S5 A B e

CH,CLE01aeD). Tat echctidhmixte WiaksstinRE atfoaMRhPFARBES Bh. Then water
silica gel (20% ethyl acetate/ 80% 20 hexane) to yield

was addedand the 1sactipagnixine Hiep gisactedoxibrbi@Ae. e orgazmc laygrsywere dried
ovr LA SRR AL ol ol RSO Bk .
hydroxy-éF}theh}dbyﬂan-lz-ﬂ)}ﬁ+(Najlnef21=ylh1)etk&nﬁﬂlﬁlﬁufl|f(ﬁtahﬁﬂ@)amb@ﬂat e (185

. 0.7 l.es), . . o
Pheynyggwl)wﬁk@ﬁ% & %ﬁ%}% ghtabied WasprrErdRy sidicy g?%ﬂsb ealusm de
chromaﬁ‘%ﬂph@%@@%'ﬁeOﬂ[ iR @I‘@J}%&&ﬁa e %g&&f}?%x o% (T%Zég%)) as

S) in iIProd (6n) was re
white salie 'H NMR (560 MEHz, 6561139136 1 68 l(m,nd)t 2Ap€3AL s)rk74-$2xﬂ3v(amt, m),

322 GiEaS MO Bl ek S50 B B 6 6 e G154 ot adh ass-0 36
(2, mpqqgmegy grzrppl uot 7.76 (14Q) 2096 (A1 0568, PGH, US2006/ 013342
Examn%e 2. (S’Svnﬁ}éses o)%)éeﬁact(egijl’recsu(r)&)% oano%gél din-4-yl) met hyl am no

[0228] P mhe yrdautsancainyoundsyrlthdteled We ot & usdthf BRI AMoaN3f fnlking

phenyl et hyl )i sopht h al am de
compounds of the présent invention provided herein. Using the guidance provided in the

Exemplary Syntheses and Example 1 above, one skilled in the art will immediately recognize
that the below precursor compounds may be elaborated by modifying the below syntheses

using well known techniques to arrive at a wide variety of inhibitor compounds.
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di hydrochl ori de [0249]
1-(oxiran-2-yl)-N((oxoboryl)net hyl ene) - 2- phenyl et hana
wonom/11d6681 mol , 424 ng) 5 and benzyl PCT/US2006/013342

4- (am nonet hyl ) pi peri di ne-1-car boxyl ate (1.94 mol,

480 ng) in isopropanol (20 eat

overni ght. Evaporated the soI ve g i@??lﬁ}n §8ry)§tl{a91ramme
[0229] f I"_B;Silsolmib’rmfmt agtydptding (ﬁ?g@mrﬂirﬂhmythethanol (200 mL) was added

(2-hydro 0i;)()l((oxobor ) met h}/l eneam nggf

mmorwﬁeﬁwtbtst(ypém ABE RYTI: 3 Eoqrafsrencratiis, Ay hemaixpiggas been

stirred @)20 n%ﬂ%%!%?nﬂ égﬁomgy%@g 8 mﬁlol)Zvé)sGa%dgd ‘657tﬂls(rﬁixt Q After
being s@rrit@dfof nme dayt-p M by@odingri¢ m;ld]wasl)addﬁl 1@21?»@ ﬂia@t‘fqm 1(nmtu1@ The

resultmE,Drﬁolu%on |y'jas (st]éeilfm(ﬂ% df_lé‘lnyth}_% aﬁ}é glefliﬁ\é @qgfus}_%lgﬁ% mas %as1ﬂed to

PH= lb%ﬁwot&sﬁlﬁ?hﬁh‘&h@é(ym% 11berated amine was extracted with chloroform, and
- ((oxoboryl ) met hyl eneam no) - 4- phenyl but yl am no) net hyl )

the conghnp@} q>rga1n@ extrast Weoryrigd @ verlanbadiens bodiwa Gulfefp. Afer removal of
the sohfen‘t: [ u%eh ;r)]r%ssvu\@es tl?edéjrlel e mﬁle(w %b[niﬂ d as %%oforiesg & ‘i‘ which
mn at® room’ t'enperature. he S vent

was fuﬁ\/eﬁl}paﬁﬁécedy dittikatiopsindserodBced presdin®s OHVMIR 6300 MHz CDC13) 0:
ronet hane, added di |so7prop_%;lzet hyl am n 1;4‘%
8.552 (ﬁan) 8045ﬁ‘2(dﬁs|_1) Hyra0 1S (ddtD. /300302604 @0, tHad- S @ | F)ou378
A, 3H Srm)l 390 ng) and BOP reagent (1.14 mmol, 504 rrg) wer e
added to the flask. The resulting m xture was stirred
erni ght. and the solvent orated Th
102301, SfebE e ESes Ao rd S o dia MmO RAG Snghie
wat er and brine. Finall Y, the yell ow resi due was
[0231] pul-(3+ me@lOEypffenﬁéﬁhmwt HoNMiRn(3 00 MgetCek).pr 320dt7.219 (m, 1

H), 6. 9&5%@99@%52 %ﬁ" 519%%(1%112%'\%30 %P‘?]I%) gézgl?(s fgéf 1%582 @, 3 ).
102321 1 e pbltperopmnpethanzmibé: B NYIR {3003 B0 DL, & 749075240, 1

a8 SR E  nd G agdf
([:hogg(ﬂ Vlge. ﬁ%& gﬁ@ﬂ?oundggqﬁg%gyhs%%g;qrpm' im ylcarbamate

[0233]2 rA §6IBMJ>1§‘HE @@1 ﬁ% @ Z%nm%b“o%%s()s A8y fisoR kol ls- ﬂg\%@ﬁ@%ét@s mL

. The resulti ng m xt ur e
(2.32 nsnwlb pfediphmyl;ﬂmephurglhude TREPAplané At35wak (2. ﬁémmwlapﬁtrmﬂe,damlne

. nd. ..t re di ssol v nat ed

in 30 nffy 6 g Rt bR T ot R SRR T H T by A SRR WES

concenfrled &4Hd tM@@ru@é/aa@mnaWd daREIvED e FEPA & UBhe/6 arﬁé'![dyfef ﬁf@s %shed
f1 ash chrorrato rap to get the product (215 ng).

with 1I’ﬂ|ﬁ€l((@,}g](§) O3 s@lut@ni@lenn@@gTbmrggnﬂ)layer was

. 23 br, 1
dried o?_sr:‘)é% iu %ﬁ%?n ; ?15?@1%&1, dlo% %tﬁt%dm%ffﬁﬁlo%bg@éghf@gfgge(l (m 6
chromdtbgra@yZ(I&‘V&EtOA’i:/Hr@xané’s) P ddBIBnE 11098 yHdld) of tHSgrol®tedimine

H, 1.717 (m 3 H), 1.562 (d, J=6.9 Hz, 3 H), 1.386
as apakesyellgWH?hdl 174 (m 2 H). 58 WD 2006/ 110668
PCT/ US2006/ 013342 [0252] The amine (50 mg, O. 068
mol ) di ssol ved in Eemhmho?..Ba(Se(methbxynhet(h&l)ﬁhenﬂ)methanamine

[0234]?212 germ? H:,(%eé%qr ldﬁgw%/\ eﬁcﬁd cb(3 Xcesx),%%&s t' i %tganol

using tRABrocQRké fdﬂﬁ@ i ﬂ’le%l'lcfwfng hrefSRnBd: M:iu, X & Eﬁerg (}'}Qﬂdn% Fei,

acid was added to the reaction m xturé and conti nued
Xiangshe; Wanhg, Ji-Quag\@raningtian, Detved Vo) Bideksomdsonsdior Stond, K Thes;

Hutchins, Gary D.; Bioorg. Med. Chem. Lett. 2003, 13, 641 — 644. (3-
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5 white solid was then dissolved in chloroform washed
W th aqueous NaHCQO3, brine, filtrated and dried wth
wanmmdnmas Na2SO4. The resulting residue was pncmf[]lsmdiﬁ/013342
y flash chromatography to get the product (40 ng)

(methoiﬂﬁ)%§%§gl)%agﬁ%s3&yn§% eddo S%gta{gf%t mfbe’%e foflonglis s%;mdard

reactiods iffludihgFedtingtion,of theHzide3wBE DPPA and rddudtion.
3.420-3.207(i n, 3 H), 3.282 (s, 3 H), 3.103-2.890 (m

4 H, 2.841 (s, 3 m‘ﬁi,OZ 1Ote§'i(""gu€yj @gcg%{élﬁ%gél}:%ylc?arbamate

H, 1.935-1.774 (m 1.569
[0235] 1. "Epzast(rged solutpp of 1eerlzty( Bﬁarrﬁnd’d)enzﬂczﬁﬁéana(tel ,(Hzih= g uﬁg-Ml 3

Martasf) B eloR@hrby n S EERD ok B e Eepo 04 61

1669) (387 )t%nl 29&1&11161%9@%@9 (10 mL) at 0°C was added Et;N (0.27 mL, 2.0 mmol)
roxy-4 - i sobut yl pi peri di n- 4-
and aceyyl)cs;}&qqu QAP 7). 14 lemxjmw afﬂSQHI}lE)SO]StIQWMWﬁéUI’IW ®om

et h thal a
temperdt ATy R e Hirher 3R SPYh MG AL NS BREE ity sppppred
aqueouSNFH,Eb mmﬂwets( WereBtparhicl iand te-aduydus Iﬁl}teh Wak et aeDwith 091,C1,
a& &Hé Et 3N (1 drop, cataIIytlc was added to a

(2 % 20350} e GnEiBEn STEaRICIRY oS Msho Witk Hs i iied Wit 30
and cor¥eRt Was

dcoftRRtet PRk b e Tt e s%“%%ﬁl Hepot R Ry
chromagagmipdy (60RO Az hekmes) o \peorti denacstanddo (123 . 1 gy 36N

The 20 residue was placed under an Ar atnosphere and

di ssolved in 2 mEﬁﬂﬁPm]tgrt-ﬂm?lS ?ﬁ@iﬂ)}laﬁﬂmoﬁﬂédﬁlcﬁpbamate

was treated with a sol ution
[0236] NTepthuidhyminnbenzoicagbapaferwahydnypriesrthe tangrit nnmlec(tt])e ROlbwing

R L Y e R T A—

di ssol ved in 1 mM anh CH2C12 under Ar. After stirring
at RT for 30 nin, the reactionExaBple 26t Sdlugreisophthalic acid

[0237] g ﬁ‘gzagzéenﬂll %ﬂuxu# s%‘mtlorfogft 3&5 gﬁﬂ k) Hn[?cg 8¢ Squorg ! %%leepe 111 about

reacti I'S poure 0O a se eratory
13.5 mineSpitlivd artd abatt 9. KaHCOBwhtet Was udiedr] 3(S187. Diintsl) of KMnO; in

ST o T T e R
quench YAedxdeRKNIHO,. CTHER aih ¥ &ite WQS ﬁl%e{‘ed' 'aﬁﬁqyclgrégmg Gddedd8a

tert-butyl (3-nethylisoxazol - amat e
pH=3. Tbe§Batenwveniveghed avidf E@c, |sattgra¢@1 \mh Nﬂﬁl ,Jendextracted with the

v G A TRISERH M B T 0B

extracts(err5 drisarover sodiuty dugtatty FiaBicaeand dené’&tﬁ%ed% We%bhi zﬁﬁ) mg (14%
butyl al cohol was refl uxed for 13.5 ﬁours

yield) °§€13811d|3{§ﬁmk?s3’e@8Wé9Htif ated, and the crude resi due vvas
di ssolved in EtOAc. The organic layer was washed 59

WD 2006/ 110668 PCT/ US2006/ B33pR 2.74 mbthwsl(ﬁniywzﬂy@mcotmate

102381 QAR Mes S Tarmel S ochisamisatisiianss &,70  (12.3 mmol)
of KoCOJ L&t OhL FONCRNSIFY En R AAN 8T D Y DVEF aR hldsCat 60 °c

gel chronat ogr aphy anes) provi
under A(l‘ f_@%@/h eTltﬁ) mufture evas-filiered th{digh cotton, and the residue was dissolved in

cuct. T3 By TRl GRS RIEL 25, BRI L2

Na,S 04[ ﬂR&@d aﬁ@ c@n@ﬁ’&hﬂed Pﬁﬁhé‘dﬂoﬁg)ySfPJSH th%‘ g chlorlaBgfapRy Irovided
|) of 5-fluoro-mxylene in abou
363 mg of the benzyl ether in 28% yield as an orange oil.
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13.5 inL of pyridine and about 9.5 nL of water was
added 13.8 g (87.3 mmmol) of KWh04 in several

woaodsiionss After the m xture was refl uxed for aboDwWS2006/013342
h, sodiumsulfite was added to quench the excess

KM1O4. The warm m xt ur )%‘%F]% b ot
added to a 10 pH=3. Th;E [ l% %'tsé?gﬁggm @@%@%ﬁ%ﬂwﬁinethaml
[0239] Et Tore stirsiag solatiew ofvi365 (@149 ramd])ext edley] Sd(behzotPBicotinate in
i Xt f [ CHC13: 1 McOH: 10
10 mL R 03C sfiigied | e b mmeD) Cbiise: dbdsechedh pairemoved,

d aft Vs mBQHOE IS Wr T AR, Wid 2d . i
e gi vemabout 4%0 44%S gfiaé(?d?ﬁgl?&%@ ’ﬁtgrggﬁagggﬁt“%gﬂ}l%mhed

. . m (1
by addiggistccassieelp 40@ 1lseif &In@, $60 1B of Ex%rroiueoud NFOH, and 480 pL of brine.

: - I i di n- 3- t ] 1 {1 A

purisl iy RSB e PR 4 0GR a2
mg of A€dhd] (y&1IdE off) (il 28% yiere! ) of K2C03, and 1.0 ni (8.41

mol ) of benzyl bromide in 25 nL of DVMF was heated at

60 C der Ar f 1 ' [ 1

t hr ougﬁncgtr t on, g;d ?ﬁgal?léis%?ﬁeﬁé\%@ﬁ#@ggf){/gé{})%?lﬁﬁoxymyndme
[0240] CH®1Bstirfihg smiu‘g?camntf: 253@(1\&&%5 Egzg&@m%w%&@%

nL),. ri pe , dri over , filtered, an
DmetEhin b oLt 2569 SH G 1 #Aamah pf BRP felThe mixtire was
cooled €310 QYBAPITRRPDY1.24 %&lf df a%-&gﬁb%c%S .Hﬁ)t]-%hec-%eng] %)I}]%U) was

5- (benzyl oxy)nicotinate in 28%yie as-an orang
added. [hp9¢] batlowas smiaveid napdssirting was ofntiaea] with (Wardéh groorbdmof

hyl. 5-(b I i.coti in..1 f 0 C
emper B3 SR, USRS B T g T P e
to a pHWREwéeaToMA®. TidNeafié RlyebRadivished 3RihSwarer @k 15 ndhHhaWase (15

added. After 40 mn., the reaction was quenched by

mL) and §gph Ve 8Qsi Adpy fitmtion andeonepgratipgthgcruste pr6dact was
: . ' 25 Purificatiop.b o

puiseEALARSINATH o0 B0aby O IS0 EARIILEBHE TR B oo
yield) oLz} deprs awdottatbs@6il. ng of

(5- (benzyl oxy) pyri di n-3-yl ) net hanol (yellow oil) in

78% vyield. [0259 b H i ' . .

(5- ()kl)le(re}zyl o£<y) py]ri [ gﬁgﬁé?{l%@@%@%ﬁ%@ﬂ X%h{nf?’?"})mrﬁ%f")'amne
[0241] i Tog sttcring saletiarericl Slasg atfidi¢ari@ifethyyl)-6 A bérkytaxydpyridific in 6 mL
or TH R SIS B SRR S oy Cond S0 AL (L8 g
stirring Wess caftdf@dd witttwZhihg & PRARMNAS hig ML ShctiBA %as hhéﬁdgqt@g by

. was continued with warm ng to roomtenperature. Al
adding gitseessively 190 ilhef BefP.utGOai whbS % iakutons NaiOH) 2t @86 pLaofibrine. -

- t bet ween 7 .,and 8. The .or gani
o mifll Kl MGG B BERBSRT BaeTi 3L
the nextiepctmdwithow@dutiber\PxiZ0AEn1 10668 PCT/ US2006/ 013342

over Na2SO4. After filtration and concentration, the

d duct i fi Lash = Sl | L
Chr ot ogr aphy ( 26. 6056 ECHNRIE 21 (5 Ridsh By Bibn; 3-ypmethanol
[0242] ( ab%iylﬁrlg sxbllutimﬁl af238 a[zg gg?g]em?mu)) ofst-@bmpuﬁécﬁmlw ztn;icﬂ '(@h?@sized
.aS.a COl Oorl ess, Ol | . O.a.stlrring solution o
folowig R g5 Proql g SRy S SPC BRI RGN DR AT o 5 C was
added 1!3}&1 (40f6 thide1)ase LQA@{M@&ﬂa%%inSShgrn i&?wééﬁdgﬁ%édaf adding

' . The i'‘ce bath was renpvé stirring was
successtyght 1§9udd ot O, Mfrudi 0fj1 1% agudous NaOZ, aB0 549 nlL dffteine. The

. reactio hed, b ddi su ssiyely 160 L of.
mixture SRR RGO ooV s e of Broligefeqiot whicn
was usedfer fiie Xbxtreadtids witHohefiethet Hoel i te and

concentrated to yield crude (5-
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(benzyl oxy) pyri di n- 3-yl ) met hanam ne. The crude product

was used without further O purification. Exanple 2.23:
wO3e0sattiong8 pyri di n- 3-yl ) met hanol [ 0261] To sti PCTMG2006/013342

solution of 233 ng (1.70 nmol) of 5-nethylnicotinic

acid (synthesized follown en ced
5-f uc()rg i sopht hal i c a%f‘ ﬂr#% (gﬁ_m?#‘a{'m%dg? %OVH&"W& namine
[0243] 2d0iRGrdddsordofnpecifl mﬁmfmzéd Abithhe Sbrr@pordinFaltohollfbBowing

reacti on was quenched by adding 5 successively 180 .ilL
the gengfal ppoedurges @@cabedlzé%vaéwetb@glcm@si acigrhgnsyl pther derivative.
brine. The mxture was filtered through Celite and

concentrated to gi ve BxampleQf13c (Mth&xypyrldmd-yl)methanamme
met hyl pyri di n- 3-yl ) met hanol . whi ch Wals1 used for th
[0244] ) ebhe nredEsor spmppEbes $ithesiged ﬁsmtm x%rpmﬁco@@éﬁ]{ﬂllewmg the

general[zpd-géeg]llileAa%S(% %%b%gh%?ér%}ﬂ{el%c&l 961 %&é/} %aﬁ@ |

28.5 mmol ) of 1,3,5-trioxan ad. .
?rm()I) of ZnC)12 in 100 nL Iole gkﬂm& i‘l‘l %\gg&%m&?hﬁlahc acid
[0245] V\/a%er}ﬁé&ﬁﬁr 3bmPOunld waddyneiesi2dd FromBH86s0-NMddAber2BR acid

wer e added. The l'ayers were separated, ‘and the
followmg@lmﬁr@chapeefiesm@edvfasﬁéhlow ispphtheliracid- 4x) and bri ne,
dried over Na2SO4, filtered, and concentrated.
PU“ fication by flash silica getangfleanmst Qg’ﬁéimlyhsophthallc acid
exanes to 3% 25 Et OAc/ hexanes) provided 2.45 of
[02461 1 Elwd?rg@mr@mﬁ@mWs Meéizﬁ%tﬁﬁm ‘barimpieyhenzpic acid following

the pro%%iu?é {%&?IE% qgi 5? %%ng/ﬁ%gﬁéo?md F?)ggg; eTg 253t irring
N méﬁggagééiiﬁ P B iy hctny |oBison g el Agpamate

[0247] STA Kk fige 51‘330@05115{11&6 th1§%§1¥1d9'91 o 5'81(115m§fé|_? chloroacetone (0.65
bronopyri di n- 3-yl ) met hanol Zg E was added

mL, 8. Ehemmiés) amChgalwasl qadhremiateu(é cﬂ)gatO 27rgmotesy wereFefuxerhiag ethanol

ture was en_ al ovvedto rmt
(2smL L7 Shy B ol G518 ot SMESh & AR b el abifipome of
saturat@&Hgte Wal iU, sslution! BthaRs! wdsi dvi Cgcdaﬂéa tuhflertrb@uce@ lpedssie aadextracted
a royal 61 WD 2006/ 110668 PCT/ US2006/ 013342 bl ue and

with etmalsacaqated@é@mb) Jhasembiped arggric. layars was dagd et S Gk and
concen%gisl‘lﬁ %ldgg%ur : Mo %Fﬁgé% F hch Ele(?p‘% etﬁ'ﬂdﬁcetate/ 80%

concen |ca
hexaneg b vinklt4896 apihg dedrdroddOH/ CHC13) provi ded 37 ng of
(5-ethyl pyridin-3-yl)nmethanol as a yellow oil in 13 %
?fTBh 14- 241 nﬁdéi LOLATh ERY1ARNS)-3-hydroxy-1-
E%‘laﬁ{éﬂizigaaé st |n(gﬁgggﬁt(|noir% of 0 %h%&% mm?? gf roxy
met hyl 5-am nonicotinate in 5 niL of HE)h@yylbdrthqﬂczﬁbamate

C dd 9 1.72 t

102481 X0 RR SeRDu PR gty or R bR TE, (T8 1 ©

mmoles}) @H—%aﬁzd gn i/aa@olqy?nﬁllaﬁﬁn&aﬁme dehyasthidtide shit (#38m 11 01
he

sol uti on. agueous ayer was extracted with

mmoleg) snddlunigs bﬂﬁﬁz@é@ mk.; 7.8 arweles)dndPridl (omkvies refloged for 12h. The
reactlogE @%@g’ﬁom tefné@%lﬂlé ! go hfeflt &%boﬁ@d%%lo %ﬁé’e'hypréésu/%e and

chromatographed (5% MeOH/ 95% CHCls) to obtain 175 mg (61%) of the desired product.
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139 mg of nmethyl 5-fluoronicotinate as a yellow solid
in 56%vyield Exanple 2.27:

wa@-20dsl100608 | - (2, 4- di f| uor o- 5- met hyl phenyl ) et han®a®&/US2006/013342
[0265] To a stirring solution of 2,4-difluorotol uene

B ey

phen)m)ﬁ‘ttdﬂfﬁyl%S(Niideﬂ{)ﬂﬂleﬁﬁﬂsﬂfbnhﬁuﬁb)nNS-f(l p@eﬁiylaﬂq'l)mmht]atlamlde

45 C for 30 mn. The m xture vvas allowed to co é lorid
r.t., about 16 nL of conc. . 25 nL of Watelhy Feshloride

O R T S

and benAd-(BhirRehethvd)pipaiZiied ] -cibex geleyl D4 mmakad36 g & Iédprap@nol
concentrated t

(20 mLyBeBee Al 80 5 ravPRig PR s ARG Ao RAERLDY osp
chromat§ gﬂ %} {é}t%f gﬁlz'y%‘(gz:ﬁyd@@ﬁy B‘»‘{?@(o%&bﬁiéﬁhyﬁéﬂehﬁiﬁ{o) 4-
phenylbﬁtyimm)mmw)pumdnmt @arbpm&@](SW @eﬁl uHi WFOBOQMH?@CDCh)

5: 7363(73175;12(%@%) PR érc%)pg%¥l(g R?ﬂdhé% a2 7mn§ﬁ’$ T

3.458 (nQJLCﬂI% Ws@@he@n A HPQ.4R4 (8f J=5.6 13, 2 H), 14m (m, 2 H),d.600 (m, 1
of b5- hydroxynlcotlnlc acid nethyl ester and 10
H), 1.34/(s,¥Hpdr38rm, #dbe added and heated at 105 C for 24.5
h. The m xture was diluted with chl oroform and
[0250] f béﬂz?f 4‘—(’(2 I%Elr&ib% "Q(Ogahd)rgl)hEﬂMenwﬁlrm-éI-‘férﬁtn}'\]lbntylatﬁlnm_methyl)

and. dri ed

piperiding:? Saboxrlate (1 (4urioh 59 EHECY oroiggigq was added TFA (7.6 mL)
and stm;oﬁﬁ TR RE AREY Q&Hﬁeﬁ%ﬁ} s&(t%'v%‘évgﬁcﬂ'atgﬂ Pe rebiBhidyhs

i sopropoxynicotinate as a yellow oil" in 47%yi el d.
d1ssolv£>ﬁﬁmﬂhﬁ)r&m2&aneladéked’rthisbptqubﬁa&ajmng(@ﬂz} smelngl7 rngI@ggql]tn‘red

for 30 n;geflggﬁplg{g%é% o 9@ rryg% g@ngeag%g (Enlmﬁmlnjqng]f %4 mg) were

Mas(sBrred ForvEr@fht Bhd the o120t wh
added t& FQ%%IE‘ ﬁqusulﬁmaraed ¢ esd i fBr Vof %\?a ahdthd. s

evaporgpek. Theresidug wagBlisspived e chlerofprat vashed WEhovAd “agd rine. Finally

ey G R A Sl o 18 e Ghop.
NMR ( ?&Q%I&l@g@% f’fﬁ%ﬁ(@%ﬂ%lﬁ%&d(mwa{%ﬁ?ﬂsgweﬂ) ,\Wa383-7.106 (m,
15 ), 5244 aﬁ,%lzm S0 52 Ty (g b 4460 T A, () 3232
2y BFSFER) BT BRSPS AR HEr ISR 1 e

Hz,31-gllllﬂﬁ(r@,92H):hr omat ogr aphy (2% MOH CHC13) provided
2 g of 1-(3-nethylisoxazol-5-yl)ethanol as an

[0251] Oﬁg%@ﬂ‘yeeéd u‘flﬂl(BI [g50 ZWM&j Has E¥VRAdEntd aliﬁydrous

oxypyri di n- ymet hanam ne [ 0268] To
methansl ifoltdweg hyltmtetlwmtle 10 21@ €8ceBT) aiﬁmb}ltsdfdlcarbonate (108.3mg 0.5

mmol)j\"ggert gﬁtg{gp {xlégrlﬁir_]v?a(s%l_g?r)éa 4v)gn%g%t$g§d%ﬁve§¥%§} @rgaﬁtev%pc}rated and
the resﬂu@wﬁé—d&&l@édﬁﬂ@t’h)m&f hﬂir@@nﬁﬁéﬂ QAtHRI(OWH), sl sted. defter ’ﬁhaeﬁltratlon

solution was stirred at r.t. for 13 h and CHClSR]}%
the sol@@t wias e¥aporsedandrbe vrsidus dens purifind by fadesomatpgraphy Lo get the

oAU (BRSSO, oo 31, 7365

7.059 (ﬁiﬁﬂ@@l}t 5 al@@n P 4.3 0®(bronH), B85 (@asH 1), Bid6a (gell H), 3.293-2.879
chronat o

(o, 6 g 3411 (s, 3 E. PRY oS 3%kt B 5 A5 12958, 1P 9 (05 I 1 365 R, 6.9

Hz, 3 H), 1.386 (s, 9 H), 1.174 (m, 2 H).
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nmet hoxypi colinonitrile as a colorless solid in 73%

yield. [0269] To a stirring solution of 949 ng of
wo-20mstihessy pi col inonitrile in 15 nL of THE at OPCTASED06/013342

was added about O. 6 g of Li AlH4. The reaction becane

252 | i afine e are i mobi oo P g e oalRs i as adted
1sobuty§a%‘e‘h?§§ (OJT‘mLO eﬂces@‘-aﬂl{ stifdd, foP1 Fmid-, WAB &G4, Natk! rﬁgl@ 2,

brine. The mi xture was stirred at r.
mmol)WaﬁrthﬂEadﬁl\ed] andi pentined i stirtfer Fhmith Selieps dacpticaud ias added to

the reaHRRRERORH RErhia e Bt orTBeia e sohvemt vag svprpied e

white sé‘l@ﬁvaé’ ®es His@cﬂvm fhehldroforng tvashed QvifiiaduicbesN BHCIOgEbmmpﬁHrated
31: nethy édlﬂEth Ian1no)n|cot|natF %0270] To a

and dn@ﬁ Vith ﬁﬁgfdwsl}ﬂaz R+ oFhexgsylving residyg wapBnyiied DydaHy |

ons PSR B g oG EREDPLEIS T 1

7.902 (HaGNBAT I8 zﬁmd BY) 7878550857 (nadétH); 5261 dm, THD, 43#0(moh H)a3870

S T RN TN Y

(m, 3 Hé)ez ?328@9@@)6@3@@7%4% 3@?9?66@ d, o¥60 A3 WRshed (Wid i),

brine, dried over
1.302 (NaZSE)nQ 979 (d,dFéé HaﬁcH);oncent rated. Purification by
flash silica gel chromatography (0.5% MOH CHC13)

[0253] F el&ié'ab@ﬁ% ¢dnpotthd Reas@issBREMH 4 M HCl dioxane solution and stirred for 1
|neth{lan1no)n|cot|nate as a yellowoil in_ 37%

hr. Evay@r@teé thessplvent podBre ged d 1 HeHydmxyts((d 15y lpperisr 4

stmetfyine REPAL b 22 s TR I b AR AR 2 e

phenylahylitisd}mthaﬂmmlde)dylgalrthdd)elaeazrdnte salidd (253 ny, 1.40

mol) in CH2C12 at rt, (312 ng, 1.64mmol) and
8 ]
Exa@lzﬁg ﬂ{wl?]y_l @Q’W%“‘)‘}?E By ﬁﬂﬁ&fh ﬁ-@émniettggl %bﬁirngg%)bneenzoate

[0254] weks 1% (lddwpf «zﬂtalme)dmmad@bcpm s(tlmd sigpension of nmmﬂ\ﬂethyl

sope Bl i Celae 2 st Gl - o aalas MES et refux

at 90 *Wd P InatiRreaddioh s %Bgled fd RY, arﬁr tHQ Solk @& ived@eBded in vacuo. The
purified by colum chromato to yield 60% of
res1duerwmswaceéup@erzanﬁmtmphw@mzc? g@ﬂb@ Ayl gl Zdkile . The resulting

solutlo% %%%ﬁ}at&? v&%tgea s%ﬁﬁﬁ%“o“f @Y ?(521 r%&hﬁléﬁ%l 20y1ﬁ1§etﬁ§’19}13r)()p51{]2 THne

(0.294 dintgtf hgleh Wdaﬂdnefmlub@wdmbmmeﬂ:@ﬁhmzol@ A&arbatd¢hyde with
was added. After 10 mn net hyl br onp rreg&yxjp

isopropyfamipe) dissoled iR, b e yndgg 4T, Y oAt S e R B30 min, the

reactloHWéE L AN 09%4%n§r QQ@VRE&‘ Ahting ”?tfbloﬁ) min, the

ture was quenc dilute
reacnomismdumzlenm @seperagayifonded yeashevhwithvasthNdHOO: (x 11\)atwate,r (x3) brine

(x1), a@%@%ﬁfﬁ@ﬂi&%}%&%&&gg@gﬁeﬁ?ﬂ 14 ﬂltfrat?o% QI\{d {he solvent was
remové%l’z(a DaduslyiBRidBthe brddeHrdduct in 93% yield.
met hyl t hi azol - 2-yl ) net hyI ) hydr a2| necar bonyl ) benzoat e.

5~ (1 uor e nyb A Kl it T ymigfarbamat

[0255]( 6&@81%t1013 off 22wy (2.2 MmEHdDE2 -3ty lisoxkhzol 78)adktic akig] 0.5 mL
tert-put
(2.32 mmol) of dlpﬁenylphosphorylamde (DPPA), and 0.35 mL (2.51 mmol) of triethylamine

in 30 mL of distilled tert-butyl alcohol was refluxed for 13.5 hours. The solution was

-3

concentrated, and the crude residue was dissolved in EtOAc. The organic layer was washed

59



10

15

20

25

30

(hydr oxymet hyl ) benzyl car bamate (630 ng, 2.65 mmol)

was slowy added. Reaction m xture was stirred for |Ih
wakosendeand a further Ih at rt. Then reacti onPaTASA06/013342

was guenched W|th 20 net hanol , foI | owed by sodi um

with 1B LRl B SR o S HEE B e 15 vas
dried o@ér(s&lhuﬂlrﬁ%{eh ﬁitéﬂéﬁ Nk S RANM P ficBX W) Bash sPhda gel
3-1 sopropyl phenyl) net hanam ne [0274] To the msth I

chromatagrgihe(§3 BB O edrvixands) providled 58 e i Yizldrasityrt-butylrtde
7.5 .m | dded d
L L e L T

THE was sl owy added and the reaction_m xture
stirred at OC for further 3h Trample 217 §ﬁhlﬁr2’c59P]éthahcaﬂd

[0256] %ﬂ%@ﬂ&l} ace% El?lﬂﬂ&%r 1.9 ?é )&/&éﬂr‘i&l gfs' ng ﬂﬂ—x@ﬂehlgtn?goout

13.5 mIvef pyridihe hmbatamd O SrEdf waren das néddddiks g{$28 nonblypfiKMnO, in
rificatio elded 3 - b tril

several pRHigs. iy e O S oy G IaRE s Pt S0y b SHE G g to

quench(t%e gxcggg KB s mTrl’lle)waﬂnﬁ ﬁ&ﬁ%& wag ﬁlt@feﬁ ilﬁloll‘mﬁ(}ll@as(oad% to a

was added and stirred under hydrogen
pH=3. Jhedidipdte mas M@sheﬁb\mth FHehc, tshimratedhwith dYaClpandt axiractigd avith the

N LR L oy e —

exHact@Q@x@/cﬂ:fEQ @08 FATh/SARAS/MkFe342nd (A& atddto give about 400 mg (14%
-1 sopr opyl benzonitrile in THE at 0C, LAH (1.74 gm
yield) Qfé -frugipisephthalic asided gpaleyrliow so¥d- t he reaction nixture

was allowed to cone to rt and stirred at rt for 48h.
Then reaction m xtmanylas 220(8- Gﬁnhﬂoﬁy)pydidln%eﬂ)méthhnamine

er and guench with satu ed sodj um t
[0257] se$ KR OfHS e %@%%Of%ﬁ hidPemeimemde % 0423 mmol)
of KzCléy,%ﬁrlad (%QLIQ?%EI rbfﬁogﬁzy‘?mo%dé # 25 mL of DMF was heated at 60 °C

Sopr opyl phenyl tthanam™ne in quantitative yield.
under Aixf@arpé &. ThgHixture was filtered through cotton, and the residue was dissolved in

(3-neth 4- et henyl T
CHC ey R i Vo O e gl O digd i
NaZSO *fﬁtefe@oaﬂﬂ don@éntfHied. RuMtich@aby AShGiIINe) cM@gnabd @y provided
After stirring at 0C for further 30 mn,

363 mg@%mcthblrﬁ -(henzylox¥nieetinate k26 visldes dreenghed above to
obtai n the al cohol (3-nethoxy-4 10

[0258] msrdw htﬂhﬁg ybluties baeB md(1m9aniol)atfinvehyli Se(bdnz {1028k otinate in
Mart i n periodi nane mml ) . was added to

10 mL O§ TR e A PG ARPARBI VA PTG o5 Painpy removed,
and aﬁ%{%%ﬁqc% 4 x:h% dﬁL)lA%F—?z‘?:% 2d0td eARSL 40 gﬁﬁ‘ @ tedRbioh Was quenched

Sone t he ‘was renoved, reaction m xtur
by addn@ssuchelsmvdyd 160 ph. oftHE), 1 6hvpbdd S adueowsoda@H, and 480 uL of brine.

T N T AT e

mg of gﬁg%@l%ﬂﬁtﬁ&m ﬁ)rﬁ@chﬁ%'l E%ﬂé@'lcﬁlﬁiﬂlydg%' Jlelguantitative

react I on

[0259]§3 r’fm ht%;i?lgﬁggxg %gﬁse zaI g pyr1dlmnt3 l%{atﬂ mi‘z'% mg (1.17 mmol)

in 8 mB ofﬁﬂa@b Ry yidded 3oL Phﬁ-ﬂﬂ]hﬁo@%ﬂlbpmt Thé enikfird W6 ddoddko 0
was further transforned

°C and S4B GG AIREDIRT PRy o Olgundsi el GPRY) pife added. The
ice batft Qz%( ?em%ﬁ?ﬁﬂdo&gnﬁé Q4§ UHiRGed with warming to room temperature. After

about 20 h, the solution was diluted with EtOAc, and 1N HCI was added to a pH between 7
and 8. The organic layer was washed with water (2x15 mL) and brine (15 mL) and dried
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20 Exanple 2.36: tert-butyl

4- (3- et hynyl benzyl am no) - 3- hydr oxy- | - phenyl but an- 2-
w@howribessat e: [ 0280] To tert-butyl PCT/US2006/013342

3- bronobenzylcarbanate (220 ng, 1 nmmol) in

o N AP e s B G 508 P
silica geélé‘gExP fo pa%gi%mgé% DR, ghéﬁﬂésf v 931 1551g2(65‘% ﬁelampzf-

hosphi ne) pal l adium (

(azidomOth§B-Saiven)ylewadp withecasmeblotess pdact | on m xture vvas
heated at 90C for 18h. Then the reaction m xture was

[0260] fTJ) B%ﬂﬁg sHivkidhed 184 hlg &13tuk1daﬁleﬂ@1)e5 ez ylesperidint fn 6 mL
O"gani c | ayer dri ed evaﬁor ated and the
of THF mrm dbwasagid@dé&ﬁamg 2 piread) ol LiddHunhbeine bt wat epvyed and

stirring ‘gai ‘(Ocnltliil ‘{Wﬁ & a%‘m e A ny sé%rznyl/lil {he foaction was yepghed by
adding s‘ﬁb&Jsﬁvel&QB@ L CBQ@ZCQ NneopLvwEd 5¢eameeds NaOH, et 43buL pf brine.

((trlnethyIS|I et hynyl benz l,carb 0 and the
The mixtss yyes ififfgred tfsaélg cegpatsd ewe@ﬂ%ﬁa@

@ﬁrr{a;ﬁ ! ), PR dride f% Mhot whs used without further
(benzyl& ?Ja)gtl@atu nate to obtain tert- Stu)s/e v
punﬁcaﬁorhydr oxy- | - phenyl - 4- ( 3-

((trimethylsilyl)ethynyl)benzyl am no) but an- 2-yl car bama

te in 60%yield. 65 WO 2 9668: b oethanol
[ 0282] Tootert but yl Habipl et P8BS hethano

[0261] 3Thytimimgsolutiohefyd33mg 6L T mmiabee iy mefhynipetimy Agif (yeHeyized

followngg?]tg] ﬁg%j%ﬂt G0 }1:9@%/? %@@E@fs?%ﬁtg%@c nﬁdﬁ;%g@ 5‘3‘% 8%— 4f‘ﬁg&%O""E)Was

added 18 P?d‘gt Lo Hindt)WTE.i WES,. Aftdr26dniat, thid rehetionhis qu'Ehei[ed by adding
sol vent was renoved, crléde resi du \Naé ‘ﬁ ch?f%l VedTh
successivelyi80adeeliz), WlsHeel 1" ravaereNaOBh RS S4R 4 e. The

i AT AR SR bRt ot ems o,
methylﬂybldﬁﬁ3 §])infettBnéb witickIvths ukscafop e @x8zactiinevithout further

5- (net hyl sul fonyl met hyl )i sophthalate [0283] To
purificagipipt hyl 5-(hydroxymethyl)isophthal ate (2.52 gm 10

mmol) in THE (30 m), triphenyl sphi ne (5.25
20 ol ) was adde@xdrapleaddd uﬁybnsm‘ﬂboramm - dingethybenzene

[0262] g {&so%%@n%% %LZ?Q 6D| | éﬁ gi{x{) %}Hai% Odjt & g é?@@ﬁjnﬁ{)ﬁ oH’ 3%4trioxane

and 2. 6%‘ (19:088mbD o€ ZRELLIA 100 nANSf B0 M FEH i ecetﬁmldrwm@cdd\ae A6 °C.
was renoved, crude was redissolved in mninmma

After 2%h, GHeCNRHOP1 Bnd EfQA¢ Wgre afldgdn EnupyeTs FYREE SENRERTE éng the
orgamcgggeglg} anta&hﬁdo\!vgﬁl%fa% dﬁ}%ﬁd}ﬂx‘%ddﬂ%i Meﬂ\?aes Sﬁltered and

rynes e resi was“ co
concen@aed.f P@dfication iy &lash §il11ei Batlchromatography (hexanes to 3%

5- tyl thi th h | at %
EOAc o) oo oo o S BB erob b e b i s o colortes
solidin(4]9c‘fgl n 3.30 mmol) in THE (10 M) and MeOH (10 ni),

sodi um net hoxi de (207 ng, 3.63 mmol) was added and

stirred at rt for 2h. The met
10.9 mmol ) were added in t F #%Sg %ﬁy&p’l‘g{?, rryl)nmethallol
[0263] ¢ atTJ 4 stirkiflf nftRurcl 615 6918 (Memnmy 6f CEORMRA0InAL ¥aTHEM: amd"c
he reaction m xture was dil uted W|th et hyl acetate,

was addkctg%rmb dfaE}MgBm*sl\/IwaéfﬁEd viften stmngr or %}mﬁm 3vame of &u(s-
f
oromoF WD Anbiasifh et SR PRl o o

°C for 3 828%8¢ réﬁb%Bﬁlita&Qtherﬂamﬁvmirm lvx)armae radstaced for hllit&lt 17 h, and
S-net hyl  conpound (500 m% 77
ammonium hydroxide was added. The mixture was stirred until the color became a royal
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mmol) in CH2C12 (10 mnl) at 0OC . After stirring for 15

mn, reaction mxture was allowed to cone to rt and
wetitriaeheg8 or 20h. Then reaction m xture was di PaTa82006/013342

wth CH2C12 and washed w th sodi um bi carbonate

solution. Crude residue was colunmn purified to obtain

blue andfives AWl tomm&wmw@xﬁ |}t wiay Exieacksdl witls it @xt diedpven o

N5, i1, BB 90 B \GTRGE o Ebab

MeOH/CH QD3N @sEIT mgfof (hreihyigynidind3 4yl )atetiemol a‘ﬁmeﬂm“noﬁm 13 %
. catalytic activity toward a fluorescent substrate.
vield. Kjnetic inhibition experiments were performed using
the procedure as described in Ernolieff, et al.
(Bi ochem stry 39: 12450 30 124BgappliD}6: mbthyl Sdbiurogicotinate

(0260) oS Gl PLRLET SR 1S SRS M n s
of HF-pgl'I'ﬁlﬂerh@ obetdRRdedd TEBES1.N2 2uB6l¥ ¥IMRaNOL N The aiTR@Mad @irred at
O mnutes. Activity neasure was initiated by addition

0°C f01030 mirf. hodatdgetl for 166 Tho reavien 1es gesndhet bydxons) et 3403

st B BB SRR COER 0 FRARRES ) s

concentatb@t Burificatiyslbp st Slied gdl bRroped drafghyS(U s Meaty CHC13) prov1ded
I nhibition of hydrolytic rate_was _ expressed relative

139 mgiof mgthyd S arericolgmis %ﬁ aydlo salid 1 §6% %éa for

ti ght - bi ndi ng inhibitors (J. Bieth, in "Proteinase
I nhi bi t or s, "EBaype 2/m2echlarw- /(2,463 d@ o 5-hETiyIph@ind)ethanone

02681 BRSSP 9 g ot A,

and 3.4 nEE & DOx YRR éff &%rﬂ&@etyl chioride at 0 °C After the mixture was stirred for 10
phe but an- 2-yl')-5-('N- met hyl met hyl sul f onam do) - N3-

min. at §F€ aﬂd-t—heﬁ-l&t— 4536 for 30 e Ak enikiprg Weophrwesl tarsodktongt., about 16

ot A, R 8y SN A LB v

separaté‘d thd wé‘@%dﬂ VAR s d bitONQH'C@%XZ)@Othi ([t@éd&fﬂedNaMO4 The solution
- di et hyl oxazol - 4-yl ) net hyI) N3 - (3-hydroxy-

was ﬁltatemnﬁé@mv@nwé%yglaﬁ%)og Dithéﬁwl ﬁlﬂzwq— 15 (N + +
I e (L
methylp}hen&petﬂgl{o%x ggtcg%k os];?ﬂ?re g\f%}lgg«%i;\g am n Tph‘nﬁc;{tfbn.
Ehinzl bl(Jtlthénzl )et gyl(;\ll-rsrgt h%/ilﬂrgrst %\‘/I S fﬁ%’n}sop}opoxymcotmate

[0266] 3°A g&um/rgs rﬁ% § Odi meﬁuhlfb%aﬁml&qbéc){ b3 L.
++ enyl et hyl car banoyl”) benzam do) -
(3.92 n’pimd]nyf llsoprypam)i rwﬁﬁélmgl(@ 678 maoa) ef CuCl Was heated at 60 °C. After 13

h, 460 mg (3.0 mmol) of 5-hydroxynicotinic acid methyl ester and 10 mL of benzene were
added and heated at 105 °C for 24.5 h. The mixture was diluted with chloroform and filtered.

)

The organic layer was washed with 15 mL of sat. NaHCO3, water, and brine and dried over
Na,S04. Purification by flash silica gel chromatography (100% CHCI3) provided 274 mg of
methyl 5-isopropoxynicotinate as a yellow oil in 47% yield.

Example 2.29: 1-(3-methylisoxazol-5-yl)ethanol
[0267] To a stirring solution of 5.2 mL (84.9 mmol) of acetaldehyde oxime, 6.7 mL (85.5
mmol) of 3-butyn-2-ol, and 1.2 mL (8.6 mmol) of Et;N in 20 mL of CH,Cl, at 0 °C was
added 275 mL of NaOCl over a period of 2h 45 min. The ice bath was removed and stirring

was continued at r.t.for 18 h. Chloroform was added, and the layers were separated. The
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N1- ( 3- hydroxy- | -phenyl-4-(pyridin-2
yl met hyl ai ni no) but an-2-yl)-5-(N +++ + + +++
worbdsylieas hyl sul f onai ni do) - N3- (1 phenyl et hyl ) i BOT/US2006/013342
ht hal am de M ( 3- hydroxy | -phenyl-4-(p yridin-3
yl met hyl am no) butan-2-yl)-5-(N- +++ + ++ +++
orgamcd@xemy\(aq@t(ﬁg;qt with Gdilel @x) m@d ith the extract of a mixture of (80 mL

CHCl;: qla b#df %Hiﬁ z@pa%‘%ﬁ ggﬂilliglqgé f%tg%c)’gsgl %’vir_e dried over Na;SOy,

filtered @h@ Byﬂxdentraﬂ@d 2thﬁca.'ﬁoﬁ INylfatHﬂ yilioe pélycheamdionapin (29} - N3-
++ + +++  (1l-phe fy et hyl ) i.sopht hal ami de
MeOH/ﬁ]HQl@_m9al|d§q(§.24gq 3-(3-methylisoxazol-5 -yl)ethanol as an orange-yellow oil in

20% ylémsopropyl car banoyl ) benzyl am no) - 1- phenyl but an-2- + +
yl')-5- (N-nmet hyl net hyl sul f onanmi do) N3- ( 1-

P renr;%/ lh g;;%lez] IZ ; |O gﬁnh ﬁlo)a )%?np e2. 3(02 (AF tho%pyrldanz-yl)methanamme

[0268] 'thol%thﬁﬁgﬁf&myé or122 £ (0. BR LN INBE fyhethd 9@4{(&1@@) okﬁe if18 mL
1- phenyl ethyl )i so hthal ai nide N 1- ydr ox

of CHZCKZ:QI wét W@g@dﬂ@d@ﬁ rahi(hdY nBnol) of TMSCN. After 5 mm 0. gmL (9.8

sumol) GFAENRER Dot Pt R A TER Yyt S5 2ot B ctic

and 20 RCT dﬂm@@g&%%dd@t rTied M{u@oﬁ&l&y@%s Miifadted With GHCRB 3 times,
- hydr oxy- 4- (4- met hoxyph sul f onam do) - 1-
and the p‘»ﬁ@bmqéwgﬁctg wigro) dripd, ﬁ%% aprBiterprl sandconeant@tsd. arification

by flash %(g%%é(l&ﬁ%é%&%%t%% %?-?I%E% ﬁ%ﬂg}lg}&n%) pr&;ldecm(zfy 191@61‘&- (3

methoxppieohhdnitrdeada ydlpri&ss cNidvizt 180h yieldiyl sul f onam do) - N3-
+++ + + +++ (1-(pyridin-3-yl)ethyl)isophthal am de N
[0269] 1”1(033 sthvds 9xMridn §B049MRE BPM&tﬁ&@h&ﬁh&ﬂiﬂé if £5 mL of THF at 0

met hoxyphenyl ) but an- 2-
°C was néqldqlﬁhmgt Ol gxafI1fi.A Hdri "J&@)reﬂb@m@became very exothermic. The mixture

was allg %Y Jéy) Izt)sﬁct) f%g%le %19.?thel¥oﬁo&n?ﬁg \xr/]éée hadofin 51(1ccess1on. 0.4
mL of H@ﬂ)e oyﬂ RULEN 5% MAQH NS TRhA Y 2 NB-dFbAnBBThy hiixtuAz®hs firred at r.t.

+++ +++ + +++
for 75 min. and then filtered through Celite and concentrated to give 377 mg of (4-

methoxypyridin-2-yl)methanamine which was used for the next reaction without further

purification.

Example 2.31: methyl 5-(dimethylamino)nicotinate
[0270] To a stirring solution of 283 mg (1.86 mmol) of methyl 5-aminonicotinate in 19 mL
of CH3CN and 19 mL of 37% formaldehyde in H,O was added 353 mg (5.62 mmol) of
NaCNBHj3, and 50 dréps of acetic acid. The solution was stirred at r.t. for 18.5 h and 40 mL
of EtOAc and 40 mL of sat. NaHCOj3 solution was added. The layers were separated, and the
organic layer was washed with 25 mL of sat. NaHCO; and 25 mL of brine, dried over
NaSOy, filtered, and concentrated. Purification by flash silica gel chromatography (0.5%
MeOH/CHCI;) resulted in 124 mg of methyl 5-(dimethylamino)nicotinate as a yellow oil in
37% yield. |
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yl) met hyl )i sopht hal am de

N1- (4-(2-(1H i ndol - 3-yl) et hyl am no) - 3- hydr oxy- 1 -
wohersylimes an- 2- yl ) - 5- (N- et hyl net hyl sul f onam degTN32006/013342

(1- phenyl ethyl )i sophthalamde NI -(3 -hydroxy- |

- phenyl - 4- ((tetrahydrof uran- 2-

yl ) met hyl ami no)mmnleg.ga methylN3-~(2,2-dimethyl-1-((4-methylthiazol-2-

t hyl net hyl sul f d - (1
nthal i ni do N (3 nyc oxy-a- ( 3 NEEARHHER AR oy penzoate
[0271] Pirefdd dvid amn%tlwxp%a&b@%ti)nslemzmydhxclm WBsrﬂg 1;] 1o4mmmt¢) mqucb at1t,
+++ - +++ ridin t t
EDCL P gD RT3 (S5ey PR RUAHE R ged st o
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[0273] PG/ (hS2O0EY Bb3ak23. 736l il EHAMCK (SDRIMEK7EE), kicohol tert-butyl 3-
(hydroxymethyl)benzylcarbamate (630 mg, 2.65 mmol) was slowly added. Reaction mixture

was stirred for 1h at -78°C and a further 1h at rt. Then reaction mixture was quenched with
methanol, followed by sodium bicarbonate. After solvent removal, crude residue was column

chromatographed to yield 60% of tert-butyl 3-(fluoromethyl)benzylcarbamate.

Example 2.34: (3-isopropylphenyl)methanamine
[0274] To the methyl triphenylphosphoniumbromide (4.3 gm, 12 mmol) in THF at 0°C, n-
BuLi (1.6M, 7.5 ml, 12 mmol) was added and stirred for 30 min. Then 3-acetylbenzonitrile in
THF was slowly added and the reaction mixture was stirred at 0°C for further 3h. Then
reaction mixture was quenched with ageous ammonium chloride and diluted with ethyl
acetate. Organic layer was washed with water, brine and dried. Crude residue after column

purification yielded 3-(prop-1-en-2-yl)benzonitrile in 86% yield.

[0275] To 3-(prop-1-en-2-yl)benzonitrile (1.2 gm, 8.3 mmbl) in ethyl acetate (30 ml) 10%
Pd/C (120 mg) was added and stirred under hydrogen atmosphere for 16h. Then the reaction
mixture was filtered and solvent evaporated to obtain 3-isopropylbenzonitrile in quantitative

yield.
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Example 2.36: tert-butyl 4-(3-ethynylbenzylamino)-3-hydroxy-1-phenylbutan-2-
ylcarbamate:

[0280] To tert-butyl 3-bromobenzylcarbamate (220 mg, 1 mmol) in triethylamine (3 ml),
trimethylsilyl acetylene (147mg, 1.5 mmol) was added followed by cuprous iodide (8mg,
0.04 mmol). After stirring for 5 min, dichloro bis (triphenylphosphine) palladium (II) (35 mg,
0.05 mmol) was added and the reaction mixture was heated at 90°C for 18h. Then the
reaction mixture was filtered, diluted with ethyl acetate and washed with water. Organic layer
was dried, evaporated and the crude residue was purified by column chromatography to

obtain tert-butyl 3-((trimethylsilyl)ethynyl)benzylcarbamate in 67% yield.

[0281] Boc-group was removed from tert-butyl 3-((trimethylsilyl)ethynyl)benzylcarbamate
and the resulting amine was used to open the epoxide, tert-butyl (S)-1-((S)-oxiran-2-yl)-2-
phenethylcarbamate to obtain tert-butyl 3-hydroxy-1-phenyl-4-(3-
((trimethylsilyl)ethynyl)benzylamino)butan-2-ylcarbamate in 60% yield.
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ph -
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and Me g #y%&%féﬁs At )7 QY hi33 (6B mmol) was added and stirred at rt for

mde N 3-"hydr oxy 4/&&
2h. Therr rﬁeﬁhbyiodﬂhxaﬁé 15169 )nmolh yvleaemldqi@ in two portlons er stirring at rt

henyl but an- 2-
for 4h, THPp eOH were rel%ozedsm(vacuu-lfﬂ- -gn reac'ﬁon mixture was diluted with

ethyl acetate. Organic layer was washed with water, brine and dried. Column purification of

the crude residue yielded diethyl 5-(methylthiomethyl)isophthalate in 55% yield.

[0285] m-CPBA (990 mg, 4.43 mmol) was added to the S-methyl compound (500 mg, 1.77
mmol) in CH,Cl, (10 ml) at 0°C . After stirring for 15 min, reaction mixture was allowed to
come to 1t and stirred for 20h. Then reaction mixture was diluted with CH,Cl, and washed
with sodium bicarbonate solution. Crude residue was column purified to obtain diethyl 5-

(methylsulfonylmethyl)isophthalate in 73% yield.

Example 3: Inhibition of Memapsin 2 Catalytic Activity

[0286] Potency of compounds were determined by measurement of their inhibition of
memapsin 2 catalytic activity toward a fluorescent substrate. Kinetic inhibition experiments
were performed using the procedure as described in Ermolieff, et al. (Biochemistry 39:12450-
12456 (2000), the teachings of which are incorporated hereby in their entirety). Briefly,
assays were performed at pH 4, 37 °C, by pre-incubation of memapsin 2 enzyme with

compound for 20 minutes. Activity measure was initiated by addition of a fluorogenic
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phenylbutan-2-yl)-N3-isobutyl-N3-((4-methylthiazol-2-
yl)methyl)isophthalamide
N1-(3-hydroxy-4-(1-(3-methoxyphenyl)ethylamino)-1- | +++ +++
phenylbutan-2-yl)-5-(N-methylmethylsulfonamido)-N3-

(1-phenylethyl)isophthalamide
N1-(4-(benzylamino)-3-hydroxy-1-phenylbutan-2-yl)- | +
N3-methyl-N3-((4-methylthiazol-2-
yl)methyl)isophthalamide
N1-(4-(3-ethoxybenzylamino)-3-hydroxy-1- B
phenylbutan-2-y1)-N3-methyl-N3-((4-methylthiazol-2-

yDmethyl)isophthalamide
'N1-(3-hydroxy-4-(3-isopropoxybenzylamino)-1- [ -+
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
yl)methyl)isophthalamide
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N - (4- (3-et hoxybenzyl am no) - 3- hydr oxy-I - +++ +++

phenyl but an- 2-yl ) - 5- (N- met hyhnet hyl sul f onam do) - N3-
wOe@heost et hyl )i sopht hal am de Ni - ( 3- hydr oxy- 2€T/852006/013342

- met hoxybenzyl am no) - 1- +++

phenyl but an-2-yl )-N3-i sobutyl -N3 -((4-nmethylthiazol -2-

Structane) net hyl )i sopht hal ami de M2K | CDK | MIK | Cell

NI1-(3- h\j]d-ré)ayhh-)(ﬂifme‘tho;éybéﬂz%ﬁnlﬁej boxypheny| et hyl am np) - 1- [+++
phenylButan-RREPF (N 8ihyEnst ISLﬂfonamldo) -N3-
(1-phenyi & Pk M’cﬁ'ﬁﬁlﬂﬁfsm f'onam do) -

T _oe
Iljller(;lﬁ 5 _2)(3 %d%tdx ﬁ&?%ﬂ% [tﬁég?ll?zphunyTbLt an-2ryl)- |+

yl)methy S,,.QQ ! T aml‘)?\nhi- hal m rh: N

N1-(3-Hy "“y3 4427y f}@@ﬁ damnok ]t vd S -+
Pheny“?i-ﬁ t%hNéﬁn%hykl)l?ﬁ@-mem 2[ Z met hyl t hi pzol - 2-
yDmetiyiyispphthalamidepht hal ani de

N1-(3-INtir¢:3- by (hr-Brprogylpgridiseior opoxybenzy| &t Nyt [ +44++
ylmethytaminprémhlebylbatan-2-y)-N3NdethyleNBy | - N3 .
(4-methfTikiapet Nyl inbihgpBbpRhdbhiget hyl ) i sopht haljani de| 80 WO

N1-(3- @(yli_g 11-4(@ USZ006/ 013347 ~ Str uefur ¢ JWVeK MR

ybenzy am no) -f- +
Sl g Sl AR T o

phenyl tRE?ZO- st hyl - N3 - ({ 4- met hyl t hj azol {2-

Nt *N % “'%@' T e A
yl)meﬂwl a}‘ilé% ht hal ani de

N1-(4- @l(d(fﬁxd@mémzsyy)ﬂeﬁz%idﬁﬁh@oa% MeRreIbYl am-no) - I-{F ++ |y
phenyuﬁﬂ Qrine’th L3 't{&ﬂ%pu a3 (4 met hyl t hi agol - 2
yl)met lggpﬁtha!_am R

NI1-(3- {5 mictilo Oélizg ' °U& Py' Py- - #f\g- TtTE Hi ot
- yl F N3-
e )ls,;ﬁ: 'é% gz; { (i boht hal At 2

yl)meth ‘?/ 1- nhpnvl 4-(3- +++ +++ + ++4

N1-G-Iydrest-4réd-srasharyphencdiviamiagt- ho) but ajt 2- yI|) - N3 | net hy/ =
phenylgary -%ﬂJWﬁﬁWtthrI‘&i-(ﬂ4~metilb’1}htezdhﬂ Yijso hthal amijde
yDmethyl)isophthalamide

N1-(3-hydroxy-4-(2- -methoxybenzylamino)-1- + ' ++
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
yl)methyl)isophthalamide

N1-(3-hydroxy-4-(3-methoxybenzylamino)-1- ++ +H+
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
ylDmethyl)-5-nitroisophthalamide

N1-(3-hydroxy-4-(3-methoxybenzylamino)-1- ++ ) +++
phenylbutan-2-yl)-5-(methylsulfonylmethyl)-N3-(1-
phenylethyl)isophthalamide

N1-((4-ethylthiazol-2-yl)methyl)-N3-(3-hydroxy-4-(3- | +++ ' +++
methoxybenzylamino)-1-phenylbutan-2-y1)-N1-

methylisophthalamide

N1-(3-hydroxy-1-phenyl-4-(3- - -+

(trifluoromethoxy)benzylamino)butan-2-yl)-5-(N-
methylmethylsulfonamido)-N3-(1-
phenylethyl)isophthalamide

N1-(3-hydroxy-4-(4-methoxybenzylamino)-1- + ++
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
yDmethylisophthalamide
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NI - et hyl - N3- (3- hydr oxy- 4- ( 3- met hoxybenzyl am no) - 1- +++
+++ phenyl butan-2-yl)-N 1-((4-nethylthiazol -2
weRdesationgs ) i sopht hal am de _ PCT/US2006/013342
N1- (4-(3-(difluoronethoxy)benzyl am no) - 3- hydr oxy- 1-
et ph@ﬂi" butan-2- \/I \- N3 - net -
Mt“%mr hylthiazol-2 vyl \ met hyl )i so MZI@I LHPHe| M1K | Cell
N1-(3-Rydrpxy- hrpled -@-( 3- met hoxybenzyl anj #} - I- +++ +++ | +++
(tnﬂuommfﬁlw cany 9)bian-2nE)-MglmeiByk (( 2- netthyl t h| azol {4
N3- ((4W3t$tmmg)"2%%zmm§?&?1% m})ny S NI
N1-bendly--3-(Brhgttdfoxy-4¢ R - 1-
-phenﬁbﬁtrauljnylf.@n @4ﬁ&h$ﬁllajg§§hyl (((4- mef hyl t h) azol {2
y1)meﬂwl))g5§5 . 1§é)pht ha am de o o L

N1- cycl eﬁt} R]}g t:LHUAyuanyu atio _ Y
methox‘;/“iﬁ f 3u1t }ﬁ Ezfebhﬁ HS ((4 '%h‘ |t hiagol -2
methylw P :p{b g,‘?wvhpn7vl anm no) - 1- +++ +++

N1-(3- -awt@x bgnzyminet hry| - N3- ( (|4=net hyl t hi azol - P
phenylipt H;N%-nsathﬁrm -Rsoghylosizatidde
yDmethyisophthglamadey - 4- ( 3- net hoxybenzyl ani no) - l- +++ +++

N1-(3-lydenxyt bphanyl-2-( phebyletyRiting)sulh OyF met nyl ) - N3 = (T
2-yl)-Npimeatlyyl @ty metbphlibad i de
yDmethM)isopithalbamydet hi azol - 2-yl ) met hyl ) - N3- (3- nydroxy-|4

T " Aol

N1- (3-h’yafbx37ﬂzrt(1 {Beﬁl %%7 %{Eﬂ'a%‘)gd?ll pireny-bptan HIBAY/
phenleﬁEﬁl- - 1) hgé 1‘% ylthi §drcxy | -phenyl|-4-(3
yl)meth}’ﬁli,siol?hthﬁﬂ%rglfif hexy ) benzylamno)butan-2-y|)-5- (N
NL-cyclopiy, ﬁﬁe [ e dozj (1 |
methoxyhenpglo yl?fseambﬁban L-f@- - (3
methylthi Wr%&&m@,ﬂlyﬁlsﬁﬁhﬂi@mzvl ami no)-1- + t+
N1-cyclopionyl-Nat(3rhydroxy)4-{5-isetbplip g 4ot Ry +hi 4260 2For

3-yhmettiy)amindly | phemptthalayt)-Ne-8L WO 2006/ 110668
methylt HEA/ISARAEh PR3P halGnidéect ur e MK CDK MUK Cel |
N1- (3-hbﬂro§<2?-4t(z%@tlﬁbfxﬂfbeﬁ A1l 3= FFF T
phenylb{ifah 2L yINRORBIHYRIMBL BGRZH.AM no) but an- 2-yl ) - N3qmet hy| -
ylmethyl)isophthalamide
N1-(3-hydroxy-4-(4-methylbenzylamino)-1- ' +
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
yDmethyl)isophthalamide
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-
phenylbutan-2-y1)-N3-methyl-5-
(methylsulfonylmethyl)-N3- ((4-methy1thiazol-2—
yl)methyl)1sophthalam1de
N1-cyclopropyl-N3- ~(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-yl)- -5-methoxy-
N1-((4-methylthiazol-2- yl)methyl)lsophthalam1de

g4

[0287] In Table 1, for the Ki data, a "+" represents a K1 of greater than >501nM, a "++"
represents a Ki from 500 nm to 301 nm, and a "+++" represents a Ki of less than 300 nm.
For the IC50 data, a "+" represents an IC50 of greater than 5 UM, a "++" represents an IC50
5 from1to5 uM, and a "+++" represents an IC50 of less than 1 MUM. In Table 1 above,
compounds names that appear more than once include alternative sterochemical

configurations.
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N3 -((4-inethylthiazo 1-2-y1)nethyl)isophthal am de

wo 20d6r1b@eg Y| - N3- ( 3- hydr oxy- 4- ( 3- net hoxybenzyl aptvok20067/6113342
1- phenyl but an- 2-yl ) - N1- ( (4- net hyl t hi azol -2
yl ) met hyl )i sopht hal am de

Example ¥ COYGHRRSHOAIDAR- ( 3- hydr oxy- 4- (3 +++ methoxyb
enzylam no) - I- phenyl but an- 2-yl)-N 1-((4-

[0288] mEt((9%.8R)-AA0Hdraxyyl- Q(ﬁﬁnﬁhylﬁhlammyiaha;ﬁykdﬁnno) 1-phenylbutan-2-

)-5-O i B R e oo By senbiaia o s NMR

(300MH2V|OD@1§J€IYD oy 1@l Z‘ﬂ]@% 4, 31({ SO)SH?r 3.78-3.00 ( m,4H),

1 hen | am no yut an

3,30 (s, 0y AYONB Them: 1001 (s 2ot Ho o) 168, 5.20-5.35 (m, 1H), 650 (
o100, T 8 el 4R ﬁi‘é"md?ﬁpm%z@ame@yﬁgmaclf 1,

but an-2-yl) - ((4-met hyl t hi azol -
[0289] & 1 A ?Thé’éwi’fla(%meﬁ@xybenzylammo) 1-phenylbutan-2-y1)- 5 (N

methylm%¥lﬁﬂll%rben&%?| a%fl q&&hf?ﬁ/}’tp é y]éethyylsm?hth?lﬁ}lde 1H NMR

(300MHanEID + BD£2D): 1 Z9y(H) B}, byl (uds@Hntzm (amﬂa 270-3.02 (m. 41D
3.31 (s, 3, 55! (PAAR YL 0Mad Taldd), %o 4 4o 1100 3P S0V E Thi) 672
6.90 (m %H}' yretyo @ﬂ&l i?H) 71799471@3('&%% ﬁoyﬂ 924\%; {191+8.05-8.10 (m,

thyi thiazol -2-y1)methyl)i’so al ain
1H). Nl ( 3- hydr oxy- 4 (3 met hoxybenzyl am no)-1- +
phenyl but an- 2-yl )-N3 -net hyl - - (pyrazi n- 2-

[0290] Win@E2dIR)- 4%B¢1ﬁyhﬁhﬂ®l-ﬂﬁydroxy— —phenylbutan 2- yl) 5-(N-

enzyl ai ni no)

methylm%hﬂﬁvf%@pr)iﬂ%r((%)ﬂsphq?wliqﬂwlhmhﬁ@(amld@tlﬁyNMR £3WMHz,
cocts B IR DRI SRS B3 b U0 By s

m,3H), 4.0k 35/( mualrS;ElOniaB(hyhb 1K3, 7.(¢3- mﬁﬂ,ylstﬁn aZSW-’ZE(m 1H),

7 86. 79&/@%% Oﬁl s(gsownh?Ham de N 1-cycl opropyl

nmet hoxybenz | am no) - 1- phenyl but an- 2-yl ) - 5- net hoxy- N
[0291] N@(@ﬂﬁtﬂ@{éﬁl%fﬂ -hydrgk J-#e(B iyt thogdpin iahinn-deheOAB W n-2-

yl)—S—(N-Ilélgg&?né By ﬁﬁq'}wp{a(féthglag{p?de:ﬁ{kﬁRQ%’éﬁﬁg%ﬁcﬂ Boy:
2.84 (s, 3H), 2.70-3.02 (m,4H), 330 (s, 3H), 3.74 (s, 3H), 3.70-3.83 (m,3H), 4.30-4.42 (
m, 1H), 4.58 (5, 2H), 6.74-6.88 (m, 2H), 7.10-7.38 (m, 12H), 7.74-7.78 ( m, 1H), 7.90-
7.94 (m, 1H), 8.05-8.10 ( m, 1H).

[0292] N1-((2S,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-yl)-5-nitro-
N3-((R)-1-phenylethyl)isophthalamide: 1H NMR (300MHz, CDCl;+CD;0D): 1.59 (d, 3H),
2.70-3.02 (m, 4H), 3.73 ('s, 3H), 3.70-3.85 (m,3H), 4.28-4.39 ( m, 1H), 5.20-5.35 ( m, 1H),
6.72-6.88 (m, 2H), 7.10-7.40 (m, 12H), 8.42-8.44 (m, 1H), 8.55-8.57 (m, 1H), 8.74-8.77 (
m, 1H).

[0293] N1-((2S,3R)-3-hydroxy-1-phenyl-4-(pyrazin-2-ylmethylamino)butan-2-y1)-5-(N-
methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: 1H NMR (300MHz,
CDCl+CD;0D): 1.58 (d, 3H), 2.80 (s, 3H), 2.70-3.02 (m,4H), 3.29 (s, 3H), 3.60-3.72 (
m,1H), 3.85-4.01 (m,2H), 4.34-4.48 (m, 1H), 5.25-5.40 (m, 1H), 7.12-7.40 ( m, 10H), 7.76-
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represents a Ki from500 nmto 301 nmm, and a "+++"
represents a Ki of less than 300 nm For the |C50
wdaim/11e668 +" represents an | C50 of greater tharCHNS2@6/013342
"++" represents an I1C50 5 froml1lto 5 M and a "+++"
represents an IC50 of less than 1 M In Table 1 above,

7.80 (mompum57 A (RS 1H) . oaspe@ﬁ TR, 8.40F840 O €HI), rmataislas (m, 1H),
rnative sterochem ca configurations. 82 WO

8.59-8. be@/ 1Hpadsltivg oty Gog) cﬁ3342 Exanpl e 4:
Characterization Data [0288]

[0294] NINY- ((23,33%3-33’&5’103' -0x(§-ndetifdxd/beretybanhinb)- dphen @b ythn-@etl ) §4 (-
methy%gﬁyg gfmﬁ’ ﬁi MQ/ fgapqyéﬁgﬁll)la%hﬂp@alp{dﬁ) 1H NMR (500 MHz,
wmg%ﬁ% Lﬁléggﬁ?g@' (g]f_% Ebe% 7%2 }%@OQ%%H@ 3.69-3.83

(6H, mBH4)29- 4373}}3, 1Y) 5(26 @H) m)563 gg 8, (18), 6$ﬂ}6 86(H8,—2rg), Wa§-7.37 (12H,
4 0 1H), 5.20-5.35
m), 77&@1}% 78g9 ?%H(sikﬁ %f%“&@) 7119137 ?ﬁq &m H) 7.79-7.82 (m(m
7.90-7.92 (m rg 8. 01- 8. 05 (m "1H). [0289]
[0295] NlN]( (@8,3B4-E 1 Hyemax(yl 1m4c(aczoh%wmylbémyxbérﬁrlrydyoxy-bheny
pheny iy SBES bt et porid 4Ry whsptioRisgpipetsmide:
1H NMR 03©t)MHz) Icmplmdjpg@m qe56 FBHMQ S1(BO2,68-2.94 (m, 4H), 3.24 (

5, 3H), S5 57 ¢ o3 SO 0§ .08 4,364 4 mabhi, 52075304 3, 7.05-

B o e e
IRLE TR RSB A8 %, WS BRI, W B

2-y1)-5 )m@th Mheth lsulfonam do)-N3- 1-phenylethyl hthalamide: 1H
v XN meth¥ onérﬁ) ((N% X e)nyle h)ésr%ll3 etar%/rln)?sop t

(300MHZ a@ﬁ)@b+CDme/Fa (1&(10%12)%2 14&6 Eﬁa:m{nssm) 2.58-582 (th,4H), 2.78

s, 30303 (3385 3&?@@% %g@ﬁ'@goz 4{%5 4?3'2%11,551@’@5315?5 Fgm, 1),

32 46k, 108 I Y%
7.05-7. 2H§l, 8002 7émoék(5ltl)m 11&)) 5%;;921]((&1 1HY;18.06-8086m? 18§, (M

[0297] N:N 1%@&%&9 :ggﬁbéc{rg)@ 3@8)?1 &Ylget%§ﬁﬁﬁzc§1?2 %étﬁ?lx X‘Enola Zlyll)l?erﬁ]yﬁutam
2-y1)- 5{1§%mahynhmmfmmmd)s¢a ((mn%r%@ylea@gmag@%rﬁ%e géH NMR

) S, ) . -9,
(3OOMI%I;HC8[%E‘§+§IC)3D§DS 1 453%331{3, 55 éi ;Hg,qﬁagnz;)oz.y_ 6 3F 574-2.84 (
o 3SRAE 15614 30 B0 O, Slepa b, 20
4.42 (0 H)H), 8.205.34 (o, (H), 6179 (d, [ BRI2D-MB2 (m( (@), IRY-B7S (m, 1H),

7,947, 9%% ;ﬁﬁ,bﬁ%%s&% h]g—ﬁyﬁqeeﬂ}ré_pomtnga 87°C

-1- phe | et hyl )i sophthal am de: 1H NMR (300MHz,
102981 COOHG Y hoROA ) B metlaBha7ca-3) by {ominalty phesslbutan-

S VEN T el N
(300MH2ZH)DCB+ED»8D441 .431(d, 3H), 1.84 &H38) 5733((d) 3H);12.6282.84 (¢ £,9H), 2.84

(5, SEDNR.E] (S ZIEB 2Ty A0 2653 By 0 Q042 o A 428 B,
1H), 5. 1@9&@‘{%@%}% éﬁ%f@n@nﬁ 05 7ﬁ§( F1)0:&1) 7.78-7.81 (m, 1H), 7.87-7.90 (m,
1H), 8.02- 6l®ér(yhe1ﬂIDyMalmtg1tmhlaBﬁ49{)8@ 1H NVR ( 300MVHz,

[0299] N1-((2S,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-yl)-5-(N-

methylmethylsulfonamido)-N3-((S)-1-(4-methylthiazol-2-yl)ethyl)isophthalamide: 1H NMR
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25

30

30 CDC13+CD30D): 1.58 (d, 3H), 2.80 (s, 3H), 2.70-3.02
(m4H), 3.29 (s, 3H), 3.60-3.72 m1H), 3.85-4.01

WOMEHN0664 . 34 4.48 (m 1H), 5.25-5.40 (m i H), PCT/US2006/013342
7.12-7.40 (m 1OH), 7.76- 83 WD 2006/ 110668

PCT/ US2006/ 01334 7
(300MHz,£DELECHFOR: ) é})fa afnPad {}‘23%};'])2 687 §§§ﬁ1 Qﬁ)g(m7}k!)3ﬂ) 3.3
(s, 3H), 3%3')23 87 Bm331)83 68 (6 36T), HA7-4.881 b, ngt),rﬁmws 5143n.8F)6.70-6.87 (

m, 4H), 7M5=’( SQGm'S B0, 3 Hy @74y A DR 7 SE{ A Be HaY 17§85 - 02 ARy
I)-5-(N- nethyl met hyl sul f onam do) - N3- ((R) -

Meltmgpqmbﬁgrﬁ} hyl )i sopht hal ani de: 1H NMR (500 MHz, 5

CDC13): 8 1.58 (3H, d, J=7 no)-
[0300] zmmgaxha@thmmfonﬁmde) -Bi3~( zﬁ-?lg)sﬁ%’%m §(3g‘§&hf’%ﬁ|’enﬁ¥lf‘mmo)

300MH

1- phenyllf’éﬁaé%2 @I)% Eéz égenygt@lég%g‘?a%né?—l@ 1@%?/:1?( % %%2 3322 4(
CDC13+C_I')i@@2(1205 (tS)H),8.5B1(d( IH), 2508:3.AD (mp4idh

380, 3.35 65.HBG2P 4 ey FBLC R 2oy Jra t: 6.3 80T MR FRT42 (

454k QRAI ) ARD2 836 (m, 1H). Melting point: 110-116
m, 1OH) 756%’?)-?%% w]}ét hyl ) ?sopht)hal am de: 10 1H NWR
(300MHz, CDC13+CD30OD): 1.56 (d, 3H), 2.81 (s, 3H)

268294(m 4H), 3.24 s, 3H), 3.70-3.77 (m1
I e ﬁﬁt%xihﬂle@ﬂmymh@lm)sl P Tgart )50
in

methylmé‘thﬁ]@ulfm@gn@q}er )- Tsphest %ﬂ@éﬁ Z%tmgi TZ—YéIgl}/IR (300MHz,
CDCly): lf'ﬁg@,, gﬁyf R Zﬁﬂ%% TN !2)77'7%@72@41 gy B DA, )BT A G, 3ED),

3.81-3. 9(?—(&{' VH)DA4. ngmmt@ylmﬁt 5!)2|4§u76‘ Endd)d6 721G ER3HD. FHen|PL{m

hyl )i sopht hal anj dﬁ‘l | H NI\/R 15 (300MHz, CDC13+CD3OD):
11H), 7.80-281 (@, 3B, 15As1 1) s, 2.24 (s, 3H), 2.58-2.82

4 2.78 3H), 3.23 3 L2
[0302] :(i\rTnﬁ((;% 3R0—3€1nydid(ﬂ98y A43 Z@tml‘gglzgdsamm@r_}) ph@yﬁ%l(t% %?I'l_y(]ﬁ% -methyl-

N3-((4- Igl-q:?\ylﬂpﬂzo? 3 y&n%hﬁgk?qh%’%zgﬁlde 7%&1@?% A0MEEIGDEL,P@-80-9:88

(m, 4B 935 (£ S 8@2'8\6%9&1&)42QZS)OZIﬂtﬂHbreiﬁﬁth%l(azészﬂc%51é14 |

t
(. 10, 24.96-5.15 06N, 65 Db BTl RED 9767 (m, 15D, 782

1- phenyl et hyl )i sopht hal am de: 1H NVR 20 (300MHz,
(s, 1H). cpc13+CD30D) :  1.45 (d, 3H), 1.55 (d, 3H J= 6. 9Hz)

[0303] g}a; 7((z§d3@3 Hgydégﬁ é lggthgl%‘ggz%ﬂnfpf Ktﬁ;;ﬁ%é% %Zg%j M(i}\f
methylny y@ﬁ%&? cg)% 3. (R‘i 1+ en#éﬂ%%ls’ég%a idet M, NIIR7 z
CDC13)(ﬁ4 H, 8= wzizna 3(3%2? ), 2796133 %%15229 a3 &2 01 @,
3H), 4. Yoh ¢t gg, R 5290 4 Gy 15 ¢ §)7 43 (m 14ED, 783 (5, 11D, 794 5 1H)

I'azo
$.13 (s, @5' am no) - 1- phenyl but an-
éy1) 5- (N- et hyl et hylsulfonam do) - N3 ((R) - 1- phenyl et

[0304] (éﬂ %Qﬂiﬁgfé%’f&?ﬁﬁ% 331%%% 2%;3;2}%84 (@‘r%)1 NHi rietbyl-
N3-((4 fﬂe%%%h(a%ol ,@ng))mealﬁ)zsdpdtlhﬁb&hﬁlde . 3FINMRs (306Mtiz, ST )3. 2740 (5, 3H),
276-2.81 (18- B{)gz 9@@ 051@4; 24 3G 178 @Dssff) 626-(71%(% :il)ﬂ)léﬁg 4,96 (m,

7.87-7.90 (m 8.02-8.05 (m
2H), 6%#%6 p0| nt 85-90 C 30 [0299]

[0305] | i &35@%5%371@351?%’% gﬁé)h]yffﬁg{enﬁvﬂ yhen g%l:tggg Hﬁ%@lr glliei‘moutan

2-y1)- 5%{14\1( St hMh {10k RA Rk do )\l ER)YI- ﬁh@@mﬂm@lﬂlﬂMﬂH NNWR
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WD 2006/ 110668 PCT/ US2006/ 013342 ( 300MHz,

WoszOD) 1.61 (d, 3H), 2.34 (s, 3H), P@%ﬂ?sz&ﬁ/mssn
.77 (s, 3H), 3.23 (s, 3H), 3.62-3.82 (m 3H),

370(s 3H) 4.27-4.38 (m 1H), 5.40-5.51 (m 1H),

6 . B . . 7 2013/, -
o Fh0 56 2.8 (Qash; 2556w GEm2 ol ) 2o
3.88 (m, ), At22-6F2 61, IET), 30@3, 2H), 6.82-7.59 (m, 14H).

5- (N-et hyl met hyl sul f onam do) - NI - ((28 3R) - 3- hydr oxy- 4- (

0306
00, Ty gttt ot

methyl-N methylisppzolld- btn@thyl)gqphthglaggde( NMR (390 36Hz, GDCL) 6

7.73-7. 822{»}}23?131 3§4 ?%6QMI§W§ %733@ ?ﬁ? 7’3;6”'7')4% (%7121) 21?%'799 (m,
GH), 7.084K) 1 (nz 139 69929, T . 80- 56 (. TTY 6104 (T, 185 278 T,

151, 4487 4dioh; 1.3, 3 71880 (oo rr), D o0 Y08 o S 3 A1 0B 285, 2.47 s,

1H), 230% 3(14)2 };38155% faydr oxy- 4- ( 3- met hoxyphenet hyl am no) - 1- ph
enyl But an- 2-yl )-5- (N

0307 K é%% STy s o e by e ot gy O
methylmelt}i&(lﬂma&ﬂo)&?@)g ;T%hyleﬁlyfﬁsﬁ?ﬁthaﬁﬁ%de 2H NMR. @60 (Vi z,

CDCLs) 6.8, 358 41 60, ik}, S20)5, BI85 (o 1D 0265 7121)6$$§(f( ), 7.65-
7.71 (m, f}@ 71679 @3124]14)”3 283 38 18); £90% Bl Teny 35k a-3% 4@, am),

3.30 (s, 3N, 2(&]2593@1 SH}]%?QX§9€m( BHyyext 28y(s ey ¥t | 53 NSy, hphﬁmw °C.
but an- 2-yl ) - N3- net hy

[0308] N3 Na: 154318% w&%&qglengr -y @%F&SQM' %hé%:hﬁ maﬂezs yhi3. HgN
methylm@h}ﬂﬁ)}lﬁmaﬁlctomNﬁfﬂR) 12012 AyBiyPD)ifophthalenides. HQ*JMRS(BO() MHz,

cnCty) oddo-5,33 T2k 70355 1t seyts 90ga 7S (& T2 e G g3,

6.87-6.97((fn, 11h)5.21-938%n, 1H), 4.31-4.40 (m, 1H), 3.75-3.91 (m, 2H), 3.62-3.70
I& i{ZD S%Ir?ydr?)xy 4- (3(meth2/I benzyl a(lrrnn no; | - phe ﬁn

2H), 3. 31@;?%), 2,9§+ 9%, XH), 2.81 (5, 3H), 2.74-2.76 (m; 2H), 2.02 (s, 1H) 1.62 (d,

t syl et hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht h
3tD; mp BN (B I SR (300MHz, CDCL3): 1.64 (d, 3H J = 7.2

33 (s, 3H), 2.79-3,33 (m 7H), 3.29 &s, 3H),
[0309] %Tlggzs\g?)]@_t&&xWrogW ((ﬁ-nﬁh}dmg)iazehp' -yhyethydammog; 1 pshepjbutan-2-
y1)-5-(N- %E%gh%%ﬁ%lstﬁfoﬁngdg[) 8%5‘;(])&) 1lpiyletnyRdbnibtadad: S iR (300
MHz, CDI1s)(§( 265 GRIFEN-7(SB- () LIy, GL&r(zylHY, Ai206).4Bahyldr K) 7-08-phe iy, 1
), 697K [k DI (s SO0 FReckihly 53 e 8244}, 26D,
3.61-3. 65%2@@@%& 3@8@1@3 02 iﬁﬁzﬁg 2, @J@s 3H)2 27@ 227§ém(2’9(1)m 211 (s,

3H), 1.701))1H)4 1 88 (2. 33H. (m 2H), 6. 88 7 66 (m 14H) 30 [ 0305]
N1- ((2S, 3R)-3-hydroxy-4-((S)-1-(4-nmethylthiazol-2-yl)e

[0310] WNh 28131'@33 -hjdpReAy(3dmERBx ybenzylamino)-1- '\%henylbutan 1)-N3-(
5- (N- net hyl met hyl sul f onam do g Kenle
hydroxspag i sapmela s e RIS on oot DS ssde (300

vitz, COREY AERPROH L F327 of FPMES 7 R B 1?6%7?#%%*%%%?9
(m, 2H), 878%.81ntm, 3H), 4.34 zmnasmom 22:H4)34 (4o, B H95-2H3, (m, 1H), 3.88-

3.91 (m, ?H)s% 6% 35?0 Em 41—%) 321 (s, 3H), 2.77-2.98 (m, TH), 2.27 (s, 1H); m.p. 100-
113.5°C.
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[ 0306]
Nl - ((2S, 3R) - 3- hydr oxy-4-( 3- net hoxybenzyl am no) - 1- pheny
woOhoicaneads yl ) - N3- PCT/US2006/013342
met hyl - N3- (( 3- net hyl i soxazol - 5-yl ) nmet hyl )i sopht hal anmi d
e: 1H NWR (300 MHz, CDC13) 8 5 7.73-7.82 (m 1H),
[0311] 7.46 4t B-fEBrd-IN3-((28,3R)-346dibx59-(Imethdxybehz$laminag) 2l -pinanylbutan-

29D Nip Liphas by aisamnepatimices T i tado ez Aogi) 6 852952 (m,
1H), 7. &3’”7 85%@15 &&{2 é*s@%% (fh7 mfl)z 636656"'132 (I%H)Yﬂ) 3 2%95 %ﬂm%% 4.32-4.44

(m, IHE m -3.92 (1BHLD), msrs 3. ﬁ6(1562H) 2[70@94 (m, 2H), 217 (s, 1H), 1.60 (d, 3H).
N1- ((2S, 3R) - 3-hydroxy-I-phenyl -4-(pyridin-2-yl met hyl am

[0312] i r@bbmfﬁf@r@NBL 29,3RN3-1Brox 4 53 methox%benz Jamino)-1-phen lbutan

met hyl nmet hyl sul f onam do) - enyl et hyl(%l sop

2-y1)- NaHERY. shemtietRbisp Gl mide: e BB CHED 4 T 43115 (m,

10,739 185008739 i st o, 9y (oAl o8, 510

5.29 (nf 2259; 452@8 4(2r(m 1[-1)),, 3.46- 3884m48H0 r.8LB0S (B, OHD, 2. 652 80 (m, 21D,
é 81-2.95 (m 5H), 2.63-2.69 (m
2.23(s, iﬁ% 1%3ié5(( 311),911131555@7 @, 3H): mp. 53-67 T. [0308]
1- ((2S, 3R) - 3- hydr oxy- | - phenyl - 4- (pyri di n-4-yl met hyl am
[0313] | |N)I) A6 AR) B-fydreHy-¢N(Stmethylpyridin-3- yl)methylammo) 1-phenylbutan-2-

TR T G R

MHz, dD@ﬁ)&Eé%J(leHS);s%@ 836 (nm{ 87197é (H); 8l 1@)((s 17HP%071 &47 (m, 1H),
7.95-7.97 Gn, Wi} 6.60r-72 (p, 1I$) 51537 (n(lmle)m 89%. Wns 1H) $.89-5.44 (m,

.+ P o3t .39.2. 1 by, 24, 48, P30 o

2H), 2.8B¢s83HS;.2.202 [60309PH), 2.27 (s 3H), 2.03 (s, 1H), 1.65 (d, 3H).
N - ((2S, 3R) - 3-hydroxy-4-((3-nethylisoxazol -5- yI)rret hyl

[0314] arﬂp gb? Rﬁe@eﬁ%dhpg %3? eitl?oxa/g?nnzgoa)mle) } Fﬁs:nyjl_but%% % )}rl)e? hor 6-
methym\)a e(ﬁprntmmhmm)nsoph{hmmmes GH NMRz(30CDHZR)CIBCB) 83.6(<7. 63 (m,
7.4

11, 7. g2 i 5ieko. S s Ging gl Bmigmts . B4 6808 Y Tinhsios-s.36
(m, 1H§4%@r454§én( DH%%HM3 43 éﬁ 5![13)43 oo, 04%2@2%27542 9§gﬁr@H) 2.42
(s, 3H),21H74 (2183 1(@0(c13851) mp764 77 76. (m 2H), 2.21 (s, 25

3H), 1.70 (s, 1H), 1.62 (d, 3H). [0310]
[0315] NINI-((28,3RR)3- ﬁydwﬂy BX¥-nfeti Xy BRAARRNYIRE N 2 Yh SR In-2 -6k 4-

methy LAV Bty py e B pphelerdo gwpam@t@@cm 76601 (m,

1H), 7. %ﬁ g %@P?‘i@b %fg‘(f(% 13@1)6% g@&ﬁ 77@5%@%7%)5; 6gsf7n & Srm,

6.32 (s 9), 585863 B(rBI1 HY, m3oz1H)3 (o). 12D 568]3 S(QO,JSEE), 29534 A A BT,

4.2 4.03 1H), 3.88
27122 88t ). ok G- 30868 HS%%?M%) 2ot s By
277298m7H),227 s, 1H; mp. 100- 113.5 T. 86
[0316] \A@Ilzo(@smjz@emrpfym{(szmemb@m@wm -3f0)Bdethyldmimm)-1-phenylbutan-2-
y1)-5 (ﬁ'qet%ﬂr O%Wéﬁfm%a (S Ryt e SRR R R 500
1 t g
MHz, (%3@13) ?\ﬁzlzs((%g)cﬁ) ;&J@bfwm? nys gd éﬂpm ?@b@@;ﬁﬁ 1H; WM/{?:mlﬂ) 7.16
7.44 (my (i HD), . o6 B64m, (LHY, 51305 45§m@ b@@ﬁﬁ?(mkﬂﬂ)sl@mszm 1H),
3.73-3.§Fm 2, éﬁs(si%:—i?é‘%“m)z?‘;;](g')%g %é? gﬁ&q;ﬂ}vég‘% s 3, 2.60-

2.69 (nil, 260, 1.90 (s31H), 1264 gﬁ -
4-fluoro-N3-((2S, 3R)- 3- hydroxy 4- ( 3- met hoxybenzyl am no

) - 1- phenyl but an-
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2-yl)-NL- ((R) - 1- phenyl et hyl )i sopht hal am de: 1H NMR
(300 MHz, CDC13) 5 8.14-8.16 (m 1H), 7.90-7.98 (m
w(blzmﬁ/ﬁ'oda@ 7.32 (m 13H), 6.75-6.90 (m 2H), 6P6#482004/013342
H, 5.18- 5.29 (m 2H), 4.26-4.42 (m 1H)

[0317] §|-Q)5r66 ﬂ@rg@{lls‘?(z.gisgl) 3 }glgm%/ %—23 Exbe%%’y&;gnz%?anﬁﬁ%)zl ggeﬂé}mutan

2-y1)-N3- {{]%é%%’g (ézkineghylthlazol -2- yzemet}gl)lsophthalarmde '"H NMR (300 MHz,

h d t hyl
mmgamom} IH)pREhYS, YD S8 (o 10FD, 0882105 (e 28 Y6 1476 9t

1H), 4.89°%. &4 3h AL Dr B bk Lo D 260G QIR D4aH° (o T 303,16
(m, 5H), %7%2”8@ ((ém—%*ﬁ 44% 3&)82@43(::,’( m{);HgS g ég gfn i;)o 8. 13
[0318] ﬁT—ﬂr 4 éu }&%QQ?R) 375}%?[0)251 ﬂ§%£1ﬁéth&%mzﬁa1§@m§-lggxegﬁggtan
2-y1) NMﬁé@hylL’Nd) ¢ 4snéﬂyl&l&'blanyl)xﬁea)lyl)lsomhaagmdg

CDCly) 53%1 781 6w, 25). 71%5 5(@@?@? 6%]_75629%5,1 ), %"})7 6. §7%K fﬁ) 4.99
(s, 280), 43774, &8%938?1 3/ mo0 ¥ de1f, 3:608 hoxubemy plsas. 06)m L5} rip-

tan

2.93 (m, IZH9 WAGGEBGI({X, R631(spli®nyl et hyl )i sopht hal anmi de: ' H NVR
Mz, CDC13) 8 7.61-7.63 (m 1H), 7.14-7.42 (m

&-phenydb@an-2-
[0319] }Wﬁb@l@% @g@cyggt(éirh&thyfpyﬁam& @I'T)m(eth%/;agnﬁ)lo;ﬁ phesBbuign-
yl)-5- (N-BneTRdBeh3isaifpnBiylo)-B, dﬁR)gl-@heWth@p.]fop ar;]%m 9§2§ﬁ? 1H),
8.01 (m, 3;% S 2[@12%2 P 114 703+7.39 Pm, 15£607.607.63 9, 2H)P5.28-
5.35 (m, "ﬂ@r)(A( 2@4&8)@31@03 %P 75-(f3 3ER K (s B, 2. 8l 83 Yoy 2HheniB (s

t an- 2-

3H), 25h=@t69}(m (Q{‘F%(Slﬂéheln@]l @ A% i sopht hal ami de: ' H NWR
(300 Mz, CDC13) 5 7.66-7.91 (m

[0320] 7NQ-%(2$ 34© RydradB¢it-(2 6n8hyl6el- QEerxyi-hdeq':qgnyl)gl pl;e@llg@a{-%yl)-&
(N- memgﬂl)g@msq@nemdoﬂ}z (@§é592f3¢ @gﬂtymsogﬁ&%ﬁgﬁg% SIWé %'d)n 1H),
7.84-7. 8?—%01%2 72684?63 1%511(1T17 B .37 Tl BH)S 6.78H).86 anmﬁ)(,§ 2245498 (m,
1H), 4.3M4-42 @B, 131 4. 3144y1d1r(mylm 34533 (2D 3 24 38D4F- 5)91&1*4);@
2H), 29@@»@&%@%3%@%@& Pt onani do) - N3- ((R) - 1- phenyl et hy

| ht hal am de: 1H NMVR ( 1 8.2
[0321] 1%4‘)18(?% m)a@rynd@peqy 4G lgglr?}gy e%olam}po),ﬁ% %le(uﬁ? ﬁa 6SN-
methylr%etgé \élfoz%ml_go) I%_@(ﬁ) vy %%Xfemifl)z&bﬁlthaﬁmzae 8. (ﬂﬁ(s( IEBE[), TR, (s, 1H),
7.72 (s, lﬁ 7. 132171381181 318Y, 6(9%-7 2H(m, BHE%-17-¢.81 (1 211),4)5 2435 gé (s 11D,

),

430 (mgh 38onb03 . 3 33 il 44592 B 68 30 4p phOeb

PCT/ US2006/ 013342 [0317] 4- or
[0322] 61- @s, eRm-(e(azaamR)ob@nm@mmwmye@J%k ploseyBaray -y eV

methyh;_zetwlg {f@;ﬁ%@)d bl Y gpbihsfamide; §27 (5, 1E0,7.90 (. 1H),

i sop

780(s7ﬁ@' ??b@sem H AR 40 ﬁps 11@1226131), 18H§5501§ @sp(mmﬁ) 426

(m, 1H5 37861, 8H),(31«$4 %H)%s(m 280, 3; ﬂ)@ gﬁ?) 22% 8 %g OQIZ; %7{{.’72 3H), 1.98

.87 (m 5H), 3.59-3.69 (m 1H), 2.96-3.16
(s, 31—1)({,;?50@,)‘5?82 72- 2(84 (anD oH), 2. 44 (g 3H)H) 2.04 (s,
0318]

[0323] 4 Nl (}@S@R&@ lgs(dzcs%#?)((@nﬁw Inyxiging2 P me R ek RIS Ibutan-2-
7 51-
oy ety e T 10, 0,

)i soph
t hal am de: 1H NMR (300MHz, CDCl3) 5 7.61-7.81 (m
2H), 7.03-7.45 (m 10H), 6.87-6.98 (m 2H), 6.77-6.87
(m 1H), 4.99 38
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(s, 2H), 4.32-4.46 (m 1H), 3.77-3.98 (m 5H),

3.62-3.70 (m 1H), 2.96-3.04 (m 5H), 2.76- 2.93 (m
wakhoe/12048 (s, 3H), 1.68 (s, 1H). [0319] PCT/US2006/013342

Nl - ((2S, 3R) - 3- hydroxy-4- ((6-nmet hyl pyridi n-2-yl)nethyla

m no) - 1- phenyl but an- 2-

2
7.56 (m, $H),- 53 -Redteétrh yHwe 16728 (e A 767 Q6 (g 2D, £.8Hen b A 5

250, 4.4 oSy 15 51453 4% 2. 5hp0-35% g, T o 10y 7250 G

3H) 2.447-309HZ.- 05 (m 2H), 5.28- 5.35 (m 1H), 4.40-4.46 (m
’ 1%5' .69-3.75 (m 3H), 3.27 (s, 3H), 2.81-2.93 (m

[0324] i{%&(zggﬁg&ﬁydr%g%?-(I%et’i$x%n@@1yﬂ)ﬁénz§15}ninc%~ﬂghérﬁjlb&huz-yl)-s-
O\I—meth%lhl&ﬁlﬁﬁ@}l%ﬁ?mﬁ}ogy@lr-@Ryl 4ohefyletiyhisopRthplanida: Bydr(a.ziHhy 7)°1-

- en ut an- 2- i~
7.93 G, (RO R Hy ey PO oy 4 S35 31 m, 1HD, 4.40 (5, 28D, 431-

ny ket i 181€3. 27 (B8R, 2966-5.8D (AHH), 2.79-2.81 (m,
436 o JESELUSLM Sl S 0 i 2 21
2H), 2.712;BH) 6L ¥B(H 38B. (m 3H), 5.22-5.28 (m 1H), 4.37-4.42

(m 1H), 4.11-4.14 (m 1H), 3.41-3.43 (m 2H), 3.27

- - - b )beRzRAHM®)-1 1PuBds-2gl)-5-
[0325] gﬁ,; ,(@zl*sﬁ@agg?’s( g?dngx %(égglz@%y@aﬁmib) eAzAfm{®)-13HEnyBuBs-2%

(N-methl_sdm(ftbjzls,ﬂﬁml\;l;l@dqam =Mplfezyk§*&ﬂ3§ayh%\%£ay}iéiﬁ§r§}) (Szi%@i& my (&
. u - - - )| i
e
1H), 5.2%{5)0.31 %ﬂ,-?@é(t.gsi-m'(.aﬁ)(1%71}11)235.9513@50(@, 1mw.iiaa,m?ézgﬂ)z ?naaz (s,
), 278 Ghg#0a203 G ADF2 (3385 TP D 5 85 2 05 (i
4H), 2.78 (s, 3H), 1.60 (d, 3H: 25 [0322] I
) MR Sl ote
13-V SR R e o ipop e Mg T
I - 3- im, 1107 6S-7. , TH)38:08-7429 (0ny 8 38 (s,
1H), 7.8§Wl.§[6_ (71_3,2%@)( %87317(1.)‘@ (’m,51.}g,57 ga:s;oi@gr;n ; F)g: 5.2 (ﬂ?%m% H(s325
11), 6.7%.(%4512}(&);1%.529554 %@H);eggj}g% (g@,), }%J%gq?(,m,@% i Sé g ). 3.
(s, 3H), 3PO-5 {5 UghL), 3497293 (0, ¥ 28174, 31), $37 (3H)$ N . L
NI-((28,3R)-3-hy§rox _4-((6-i net hyl pyridin-2-yl) methyl
ek L I Db 2. TH LY.
methy- K (o el ileob2y gt PP eS8 00 5606/ 110668
(s, 3H),7@QES@$ZI§%@/(-M23H), 27)58%_14 A, ZH),,3.7ﬂH()353Pé), A@4¢h$6 Gy 3H), 4.33-
4.45 (i 188, 463 s A 9505 Lty 8 reride B8 b 733, B0 enteD, 7.33-
3.79- . 2.92-3.10 7H), 2.50 (s, 3H).
: Y4k (s 30 " 0324] N|-((2s,3rFTe])-3- >
7.40 (mznﬁ B537 84 é‘ﬁ% ( H). ( H)
o328 50 O Vi R TS BRY Y TS A R ) ROk o A RS o)

1-phenyﬁ‘shﬂﬁlzbylbmmbﬁyllﬁam@mmnﬁ&)(sbﬁ)thmapﬂm YHENRR (306NHz,
thal am de: 8.06 (s

, 1 7.91- 7.93 1
CDCLDED) 55 SN H2AS oh), A0, BB 34 5, PFhtotaD
16 4. | i ' _ -
3,74 (25-3%@ to§a_1g2.6§425:.8§t131,’ 31@)_, %.1;7(@:’1@@%( m)z_lsg)g_sz._@s gﬁ,(%{ﬁg.@mm (m,
1H), 6.82-638208 H); 6190-7 28)n, 2HJ,77. [%-8.38Hm, 9H),5573-8,78 k) 1H), 7.87-7.96
(m, 2H I&Ql('g@,?éﬂ) 18)-hydr oxy- 4- ( 3- (met hyl ani no) benzyl ani no) - 1

- phenyl but an-2-yl)-5- 0 :
[0329] ( NN té(2SyaRyet- (B flsarbbanzataindng)- Wby drory-1 iphsaelptaat2nyl)pPr@bp

methy el i) Sty (R o aTpish Pyt Fr gp e

2H), 6.47-6.49 (m
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1H), 5.26-5.31 (m 1H), 4.29-4.33 (m 1H), 3.95-4.00
(m 1H), 3.75-3.89 (m 2H), 3.22 (s, 3H), 2.78-2.82
wOmocdithees 2. 73 (s, 3H), 2.72 (s, 3H), 1.64 (d, pPBHUS2006/013342
[ 0326]
N1- ((2S, 3R) - 3- hydroxy- 4- (4-hydroxy- 3-met hoxybenzyl am n
CDCl;60PioPphanyi (mluBHD’; -277 (s53H), 2,72-2.80 (m, 2H), 2.86-2.93 (m, 2H) 3 25 (s,

| met hyl sul f d h
i, 3 1 23 S T I SH 2B M (LR aphenyl Ly o
(m, 4H%r'?])128|7_|)3§ %m711714) (7'84 (aggm 27357 77@8 ﬁgg‘? 7?@)2709%(@ I{f ). 799-8.02
(m, 1HLH) | 4.'16 4 21 (m 1H), 3.79- 3 93 (m 3H), 3.75 (s,
3H), 3.25 (s, 3H), 3.09-3.15 (in, 1H), 2.79-2.93 (m
[0330] sm gs %k&(ashyd%b&dy 1Jph51§y1(4d((sﬁtl)phelﬁﬁét%ﬂammo)butan 2- yl?]

net hoxybenzyl am’no)
methylm@ﬂw ﬁlfgngym)io)@%?(@l{) 1- phenylethyl)1sophtha1am1de m.p. 103- 108 °C. H

N (36 G R R R TR bt GROPE: b B /T e,

7.631 (8. 1&8) 6DH353H96 @n915-13) 5414(zr@n 2IH), 4.855 BH)33'|788 (m, 1 H), 3.674

(. 1 5, B B156 <S43@(9"¥8§9 (i, 14H9 55 1556 b, z%? <mu+1)H) 5., 26, 1488
«, 3Hf'1r327é%&')31{7 33- 7.40 (m 1H), 7.50-7.84 (m 3H).

[0331] Bﬁleg(ﬁé,f@zg gﬁwf’&f L NSt A8y Riig) Diian 25-Ri
methyl—’!\fﬁf(ﬁﬁﬂétﬁyﬁlﬁ&o% Nng méh%&ﬁﬁﬁb)l&ﬂﬁ%%%‘f %fsqn’@mﬂ ‘NMRQ%O

am de:

MHz, @)L phspan(atlaam@mt pf)C@t@D) 2: 8333 (912 [thy 73% (m31 214, 1282 (m,

1), 6.994,1 P20 o n,fi) 7{6632@ B4 %alj(s,n% 3%}51‘.4@@ pgf‘%)ﬂﬁ#]o (m, 1 H),

3.611 (dH) H)63 820 (inSBH()m 8523‘& 945(@0} ), 0,281451@6 32?9 ,2.6;/5301(31,8-}@@ 2.470
m :

Hér% }-? rTB 7.87-7
(m, 2 413 So?rH()n% Zi%m 3H)[ 0329]

-((2S, 3R) - 4- (3-fl uorobenzyl am no) - 3- hydr oxy- | - phenyl
[0332] blNla((QS 3R B-1ordid¥ky-1-phenyl-4-((R)-1- phenylethylammo)butan 2-y1)-N3-

methyl gﬁa@( g’énf?‘fl};iﬁ} Wh?fz?g%ﬁgl s 0'%@ a@@)ﬂ ﬁBO h% et WM)HIZS opht h

CDCls*?@_fd%’gogbg%ég%o) 3 860%(%%1({2\ ﬁ;‘gm?o% 10 H),

6.861 (3.4,H), 31988 (B, 6 2-1), 1263(1r(’pr ma)H) 3.362-(8, 8£H)( A75249)635(m, 2 H),

o S8 347D BT, [

@ 88-7.92 (m 1H), 7.99-8.02 m1H).5[0330]
[0333] NINT-((383BiRp- Igcdﬁ%f— bappemdﬁr(éﬁm -pheryisppylapembiten-By M-

T i T i

Mz, C(B@QpMsla snﬁﬂl@h:'ﬁmmlt GBCB,ODRI: mmmmqu @D@p@)9,9867 208 (m, 10
10, 6863 ol b (hr2 Hs apips (&) 1 30! 51 m 1) 5 Yl H 276-
2998 gk, [0, 3,976 5, 90D, 2750 fim, £, oy b L2, 508 5 S 2. 660395 (o,

1 H), 1:36-1.628B8n, 118),(6753t,HE).1. 371 (d, 3 H). [0331]
Nl -((2S, 3R) - 3- hydroxy | - phenyl - 4- ((S) - 1- phenyl et hyl am'

0334] NN LS BRI-3YhYdrd¥Sr-1-phenyl-4-((S)-1-phenylpropylamino)butan-2-
[ : «Q 3— 4}) hlyazoﬁ() p YIt) p?’afné%ghltlﬁ% ay

methylmethmy@ulfm@ngglo)rN3 a(ER)I\ﬂthmm@hylwmht@mmlepm@ 74-79 1€l H NMR

(300 MEADERC %lu%oa amg 7@;@9@:{5‘ lg?%m %ﬁggﬁgs(m H)PQ) 7.660

(m, 1HY} 77088-1.334 (in,3 5HY), 5404@8, 1079, 4017 () 1 19, .88 () 1 f),H411 (m, 1

90



15 3.611 (m 1 H, 3.530 (In, 1 H), 2.893-2.945 (m 1

H, 2.834 (s 3 H, 2.653 (m 1 H, 2.470 (m 2 H),
wa200681¢8 3 H), 1.249 (m 3 H). [0332] PCT/US2006/013342

N1- ((2S, 3R) - 3-hydroxy-|I-phenyl -4-((R)-1-phenyl et hyl am

0. 320000 S8 538 b LA 8072738 (. VDbt S g
1.699- 1. $3HyNRT, 300sEr2 (ERTHEYBR wh0 o8B LY 2 H)

7.516 (m 1 H),
b (b

[0335] 2@116@%%5 zhy%i$2}ﬁ4 i‘%%fg?(xgﬁ%g@mm@ H)hgn?;%olgag%yd;) 5-(N-
methyhge@yls@lf@ﬁ&ﬁ@@ﬁ?—(@sﬂ hnyigethdstsdphthaturtilie: dp?89-049c. ' NMR
(300 Mﬁ_ @ggzpm 2 grlnﬂg, aqngwg,tqf (I, 6:47.94 e, 11 HNSSI4mQ AVITRM 693
e ot A8 (ALY 345 ) AP Dol e
3.625-3. 78,7,1(1@; 3 sn,ssscas) 3 H)Na/glg 8@1@ ;{ %93 GQCilﬁ,ZbPi §50- gg‘;g[%‘?mzag)

a
2.791 (s E'?H,l{)s% %P??D %@S Q-891 1§ 4, 836m(m 2 H), 4.154 (m

m 3367(m 1 H, 2.876- 2.998 (m
[0336] 1N|].D((ZSQ3I@7‘B'((&3§ 1-@- ﬂpqroﬁheh?ﬂ)e@ylanﬁndjﬁ hgdrbR%-1 (ﬁﬁen}lkh'?an 12 yI)-

fH(z&nfhﬁigthﬁgﬁ@am@Ofﬁg (g%)\;g Wgrmlethylélg@fgéglasrgﬁhgl/USIgEQQ 1109 °C.

o g DT
), 7718750y H® @807 349 (my127H), 16—883\,6{943011,(23 s (60U 01 s

4.245 (nf 10 |64660 %@&iﬁ%éﬁ@ﬁhéﬁ% 311%) I2I)H7)0053 Qb’fl@m2 H),

24312@4@)%4212)145(461((1,1311) 1.8575983 H), 3.411 (m 1 90
WO 2006/ 110668 PCT/ US2006/ 01 342 , 3.229 (s, 3 H),

[0337] NPAS o
) ] % ﬁ;( S@m) 41(({%1 (@ﬂ%gggﬁi@%@ﬁrﬁmgY',)ibhy?ifpxg%plielwtw -y1)-
-(N-mefhy eth}j_lstgﬁyglaﬁm%o)-3\13—|I(,R)(lsﬁﬂe(ﬁylethyl)gsoﬁhthla[a%éé%m Mos97°c. 'y

I oxX enz am no
NMR(3od1§<%%ﬁ?cba% ﬁgrrto&pt SRR D), 3 7956 (m, 1 H), 7850 (m, 1H

7.696 (mpehy1.068-Ngb3 &hggl‘gﬁ" 6900, &'35,\?‘,\,&5)751112 2k W (el 5184’

d
(m, 1 1), AT 98¢ P ), G26RISCDH), 2695073.069(hm ) 2r|7 71-7 889 fm M),

2.830 (s, 3}%24%7 gfl%gﬂ&”hgﬁﬁsa@%%( 1]3%2@)3 "y 212 '(m 1 H,

7 3. 680 . 3.217 3
10338) - S80S hodither -y b 400 (phoryldhy Tt (313 gbm

methylmelhyﬂglgfo%laRl)%]dz?)-El\{QRS(%) h'l%eg & c?pﬁ%@ﬁf}%e q% 0336 ?9 o FNMR
(300 MHz\.DGT; pbwm@mmumoggpﬁnogo ), & I§I3 01(3((m 1 1H) 7.873 (m, '1111)) 254
(m31HI-I) 5. o%mm%?g?‘}ﬂ‘ygiﬂé 65 1 B, 50 (g 1 3(@893 wflﬁ(maym,:ﬁ 269
(s, 3 H), 2011252, 88 (@2 H);Drzmg;;t% %3 m%&qgﬂ%ﬁ{%@s@ 52({),1§378 @,

31 7.850 (m 1
)- H), 68896947 (m 2 H, 5.245 (m 1 H), 4.177- 4. 245

0339 Iﬂb(@S 1 H), 3.646-3.748 (m 2 H), 3.259 (s, 3 H), 2.830
3H);3-Rydr60-B-id 6483 2
o methy%r ﬁ.c? IH)O Iy CQ%@’OY Pgsi’l(m(sélﬂ%yﬂdlﬁ ﬁé‘é%&:}%ylammo butan- 2'_)91) 5-
X 13@}11' N@(RD ~1(ehenylathyDiophphlaeidy kapi 67035 & hyd
NMR
GOOM(HZ bmgpbrge?%%guﬁ%% onaﬂ{gg?o% 9t BRP3 B4y 26Hh B10BiL <m,
1 H), 7.945 (g1l ), aﬁ#a@ 88ih(m, 198), 9508-7. 700 ( nNWFﬁ)ga@% %@D%%{)
5.241 (m, J?l}g %?r{na rgo,}mt of CD3QD)
5‘631 H§ O(mlH)3636(m1H)3263(s 3 H), 2.946-3.028
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7.696 (m 1 H), 7.066-7.362 (m 12 H), 6.900-6.957 (m

Woz%odﬁmﬁa% 233 (m 1 H), 4.194-4.261 (m 1 H) pc1/Us2006/013342
625 3.768 (m 2 H, 3. 261 (s, 3 H, 2. 950 3.013 (m

H, 2.771-2.849 (m 1 H), 1 2.830 (s,

(m, 1 H), %o@%sﬁ @q\ﬁ%“ f{% %ﬁ'@s,ss %1&?5%47&9 6Fé’>(1’d) 1 1, 235’&7 £900 W 1),

1.555 (d, Fphedyd, 34 (By9 {4, p’héﬁﬁzet&fﬁ) am no) but an-2-yl)-5- (N
met hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht h

[0340] ﬁh?@sjﬁ% h?zdro% Cl%@ae}] 1- Algtli‘jw(()pﬁﬁi@l@3“§r%ﬁm)3%ﬁé)7b%éﬁsz @12 5-
(N- methy&i)mth?lsﬁﬁ'dnamldp) -N34dR)- Fpﬁéfﬁde”&hﬂﬁso}(mhlalarﬁldbt) HEIM’BL@QQMHZ

CDCl, pls ﬁ)ﬂ’na]; a%%gm(f'}“égéc@)f 558, §§§(SZ1 fois %9%§§3Mn fff? 06534, 1
H), 7. 8902(m‘33‘HX,$ 678-1913 (h, 289), (3783 .104 (nd - 1978), 6305-524D(m, 1 H),

4.279-4. th) (g %"51)332773\}3@6 K@xilﬂ) DAHIS98- (g S 3.28Y (5, Aith, 30973

2745 (m%%e%%nﬁbfﬁ}l sSu fonal ﬁmdop’l\%4 (TR BBnenyt 62R ng

1.427 (d,pDhal ami de: mp. 67-85 T. 1H NMR (300 MHz, CDC13
plus a small anmount of CD30D), 6: 8.323-8. 493 (m 2

[0341] ﬁ;‘ ((& gﬁ%ﬂ%&l} 06‘} Ms»mé%%%?%ééga&ly@613312%]‘;‘1’%%31%3 31 0@ (L

(pyridin-ByDdthyl)ispplithaljmide: 232 8¢9 “C. HI NIFR7AG00 M#lz, CIB{T: 1Busc8gnall

amount o P DY S5 Bk, i SordOng 389, Bt ﬁg)%q%é Y8, 7.838-7.735 (m,

2 H), 7.3 (089r ﬁ)é&ﬁz79(4m 08Hm, 62H 330 (356. 861 {ﬂ; 38, 55829’72@65&{%0112611 (m,

1 H), 3. 975') -3357 (m, 3 FD53. @25(% 3EDH5.133- @@@g](m( 4'H), 1.654-1.598 (m, 3'3)
N -((2S, 3R) - 3- hydroxy- I -phenyl -4-((R) - 1- (pyridin-3-yl)
[0342] el(tBS ERI) noydriokaid-2- (3lrhetﬁoxyphenyl)ethylammo) 1-phenylbutan-2-yl)-

| met hyI sul f onam d ﬂ(qn
N3-(1-G g et Db AR e S ROy serthalgumides’H NVR

R e

6.984-6.78% (m7 7 61)85.25B(B, KH]) 236) (m, 71. BY, 8- 76764 6 (), 315084—3)725 (m, 2 H),

3299 (s, 3103292348, g B, 8{% (mgfgﬁgzggé%ééga(ﬁf‘zlﬂ%@ 567 g2 1), 1.613-

7 2 2.843 3
1574(m33ﬁ%1$420?106?m34ﬁg,§m2 4;')2 2.413 (ﬁns 1 H) 11.587 (d,

10343) RS aud Sty 6R)1a0 (b R Moty ainovdreremshhuty 2

y1)-5-(N- h@ﬁyﬁﬁetﬁyhéhlfmﬁ%nﬂ@ =N3-((R)-1- ﬁhenylet dyl)lsophthalam1de '"H NMR (300
al am

Mz, CIII, pSbOID10 Gt 8D S0 8 6y | Pitboi-7 317 ematbD, 942-

o754 o3 655 5,330l PifDAR 140 (0 Ry BRhn )

3H), 329 9 3 ), 2634 6, 0D, :%mgsgﬁ (“‘5543%1?““ @ @bH) A CBA( 105 1),
m , S
142713%3?%12 836 (m 4 1), 1.654-1.508 (m 3 1) 15 [0342]

(2S, 3R) - 3- hydr oxy- 4- (1- ( 3- met hoxyphenyl ) et hyl am no)

| [0344] N_’Il @2&,&3}) Bthydmxg -4¢((p)-1-(3-methoxyphenyl)ethylamino)-1-phenylbutan-2-

s RS e e A e

! 7 7
H NMR§3(§U3MHZIT113P7C 5: 8 02%373912% (138%1{297 8107860 f]ﬂ’ﬂ 1 i-I)'“b 4017 120 (m,

11 H), 6.933.75@ (1863 nﬁ 363- 515352 9“7]5171)(41112(64%3&)2 (18, BUS,—3376’125 5@ (m 2
H), 3. 764@% 51)8%3639%1 é%t),rg'séﬁz(s,i%;ﬁ}égg &@643(51H11H)H) 188,108 h, 3 1),

1.434-1.401%d43@EN 3 H), 1.442-1.406 (m 3
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[ 0343]

Nl -((2S, 3R) - 3-hydroxy-4-((R)-1-(3-nmet hoxyphenyl)ethyl a
wonow)Hdsephenyl but an- 2- PCT/US2006/013342

yl')-5- (N-nmet hyl net hyl sul f onani do) - N3- ((R) - 1- phenyl et hy

| )i sopht hal am de: 1H NWMR (300 MHz, CDC13),

[0345] SNOQER3LS hdtoxd-4-3 methBRFberzGRi{oNR1 ﬁheﬁ)ﬂ,buta{n 2-y1)-N3((S)-1-

(3-methaghgny)ig)- %;ﬂv @eqh;/?mqhm\é?o&la@@io%{s%ﬁh ide: 'H NMR (300

MHyz, cﬁ)cﬁ%gcs 280('5_0776(511( "FH%;@B (R T@g ﬁdso f.ﬁ H'% 2?05 2%@6 leﬁ; 6 31),

6.972-6T4% (H) 7 H), mgﬂ ©d95 w51 H), 4. 4(.15 42520 1m393D) 3n95 B~3l-®72 (m, 3 H),

TR Era 230n5a7E GO TR Rt FIRL R Y

1.558 (Iﬁlj];% 1- phenyl but an-
( N- et hyl net hyI suI fonam do) - N3- ((R) -

[0346] 1%183%1? -Br B BGLGGbE Ty uro: ésﬁegyl?“???w 77"

methylrﬁé’fhylgulftﬂn.am_fdd}m ((RLDZlOpI(deeﬁQll)]sbphbhggagmaé HoNVES (30MMBz,
CDCL) 3 50745 6D, (7n£f452(m |J|)H)H§ 89 4 § H)a7.As- S, ?ﬁ{) 690§-6.837

9
o2 B8 ey 5 9005508 10, Sty G50 By o8
J=14.1; BCD/ KIS 2005 B07083%653 (r,348], 3.326 (s, 3 H), 2.990 (d, 2 H), 2.818 (s, 3 H),

2 764- Z%&ﬁf’ﬁq fg}\@/%r@gy 4- ( 3- met hoxybenzyl ani no) - 1- pheny

(3- net hoxyphenyl ) et hyl N- met hyl met hyl sul f onani do) i
[0347] sdPR(ZHBRIH (R o1 B)- mf%@wﬁewmm@) 3 }der@yabphqrw\)lbutan-

291)-5 év{gléthﬁ%a%@és@ogﬁ%%ﬁﬂﬁg (pg&@;tﬂ@lfégl%ﬁaﬁlﬁezﬁ NR (300

MHz, c43@1195548 sz (9m¢ (rah MH) ‘88@631 733 @3&21 ey 7.30047,145 (@, 7(721) 7.101-
6.861 (r(ln.?? H), qt%éo @, 7191]1) (5535555 538 (m, ]51@}3 4. @7545@52 g:p ]sHi)3 797 3. %82 (m,
L H), 3. kﬁ@?%%(%h HA? %%1%( di f )u%rgg §n825]|(3“m2nmj 2 81%)§Sdr30§) i 707 2 581
(m, 2 Heryé27ul.597 @ny3 }),5-420-1.386 (m, 3 H).

met hyl met hyl sul f onam do) - N3- ((R) -

1gh i ' t o
[Q348] Cgfélg?g,bgs mé(k% 81?1??2(@?ﬁ%pﬂ?ﬂ%ﬂe‘fﬁ%ﬂﬁ&&%ﬁ&g 1 phenylbutan
2—y1)-5-El)I;méthﬂﬁ&ﬂWlslﬂibn@midog-Na)((Rblgmgnﬁe@lglblsg ‘r@ﬁl]am;gdq-gnp 84 83

c. SO GUERGER E0ed ko35 399, By o g g1

(m, 10 Hi),.7. 13)97@@663(116533 gm (i, 113) 3360(5$26O%IH)1 H)ZAQ!QI? 4(:m2 @1 1 H),
3.822-31497 ([rggﬁ)} m()@( @R Hl), @@@1 éql 3 IgI) 2. 965'_3 893 (m 2 H§ 2. 818 (s, 3

0, 26732351 iy 2 45, RBRETNY B LA %%2?#%6?%' (R
[0349] c@%r(ﬁ{ ore§3h %ﬁigrg%eg@ )?@vg%%qél(?-sg%g r%sgz(w 1 H),
methoxgrbéﬁ%aé %@51 éﬂéfgi&lﬁh?] _9- y% 5}1—_@1 n?‘ret4 ﬁlefﬂplsﬁfohgrﬁmcﬁ))@%ﬂ{mlmde

7-4.°302
'H NMB. 30T MEIEEDCly), 6: & 1H) (m31 BR- B4 1564, 1(1H), 7180|€)(m 3. IB)J.@ 3B4-7.038

(m, 10 %) %9,7926 ggg(m(ﬁfﬁﬁé %4 g zg%gg ]112-%,95751(53”? ﬁé% 1 H), 4.390 (m, 1 H),

3.893- 3174&2(% B.1386.76m(s,3 Hi), 3.40034,8] D 9(3(92& 3RY); 4: 8(0(3$m05 H), 1.625-
(3-f1uor ophenyl’y et hyI am no) - hydr oxy- | - phenyl b

1.571 (mn3 Hao
2-yl)-5-(N-nmet hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et
[0350] h)Nl) sspmm&mﬁm (and@hox&aer&eylaxﬂino)lHpNMEylma@ﬁlzbq;IﬂZN3

isopropyl 2;6 (%erf@gllth@ipl iql)pq)ethﬁ)lmﬂgla@gée TH-{N@/IR.&:’»O{DQ\/IHz 1('3_?)C13)
(m 1 H, 5.360-5.260 (m 1 H), 44074302(m 1 H,
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3.822-3.697 (m 1 H), 3.640-3.554 (m 1 H), 3.321 (d,
3 H), 2.965-2.893 (m 2 H), 2.818 (s, 3 H),

W0 26065186861 (m 2 H), 1.636-1.607 (m 3 H),
1.432-1.405 (m 3 H). 25 [0349] N -((R or

S)-1-(3-fl h 1Y) o NG- (25, 3RM. 3.

5 7.69-7.1&(%1,316%9,&%#7%78 Qm‘? E%;’{écgﬁoé%@d\%a%? %fgilﬁ%ix(%ﬁ:;:i; (3,
Y e, n (m,

1H)’3'96"3(&%“@?5@@@%&@8@16 (1 FSI)mE 7:041 (m 1 1),
7.806 1 H), 7,334-7.038 {(m .

st NN s GBS Bl i 006

isobutyl- N&:(@pghe @th%z{gg-ylgﬁsggﬁzﬁpm&me; FTHNMIB (094VIEk, CBCY).

2 H, 2.803 625,
§7.77-7.230n 11 ﬁis317.(1m6.81 dlﬁ,.S}DO$BOKbroacli_Ds, 1.2H), 4.66((‘tr;]roaa SE_%VH}, fE@(m,
TUUTNE-1(28, 3R) - 3- hydroxy- 4663 neiﬁl)owégwbﬁlrﬁmg) - 1- pheny
119), 3.88-R 183 t(on 1 45T, Ry46Ns-3H), 5% 0% S¢S I 6 Y8R (ofh

i sopropyl - N3- ((4-net hyl thi azol -2-yl)meth

2 ) i.sopht hal
[0352] l‘ig%%h %§3§$6§§§9§WX¥@§§1??th°‘9@%ﬁl?’m’@%’g&@%ﬁ “Pa%f%‘
daé: - SPRTI-MI8

R e S e A

(m, 12H),%8-6.%§'Q§, :fig)?ﬁggb(ﬁ%fgg]gﬂmﬂ& Ofodds, 0ZH), 4.40 &, L1, 3.86-

1.16 (m._7H). [0351]
3.30 (m, 21}1{)); .’6.02&8@%?&;,31-1)@4@@331-),(@1hﬁﬂﬂﬂ(}ybenzyl am no) - 1- pheny
ut an- 2-yl ) - N3-
(15 QRHEINR S 6 B favbatyhi-g: ettty bymmtaming k- ko ai
0353 NEBHNRGAED I\/I-|Z}J,_ayCDC13) 2 ik Bho g b a 154
yl)_Nl-((47.@531%&1012&%8516)@%30@@&@1@%% g 5 ,%.méaa ’ 631 < 00
s, 0. : . 388 .68 Zm46H),S,00-
715 (i, B, 621 o1 G930 35 (P 4, #35 Bl 11, 3188368 b

s ot Ayl -PB- ((2S, 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no
2.80 (m, %)I?b%e(%’yl ut an-2-yl ) -

[0354] ﬁﬁé%%gng@ﬁ%aé“ﬁ%?%%’“’?%@?@?@Slg?%é_'ﬂ%’g“tan'
s gl i itecabal Sy 61
7,19 m, 2265 7005 6 SHT, ﬂnf.g@[{ﬁmp,)s;zrggf%]_(nmh : 0 3 St
2.82 (m,fﬁg,f%%&%ﬁélgﬁ:%}?&g%m, ¥y, 0xy- 4- (3- met hoxybenzy! ani no)
[0355] )I‘gllﬂfl)?(((’z%@ERSwﬁ%%%%ytéﬁ%&eﬁg%@@w1%gklg‘lfhgﬁ%kﬁ)
s-ref i S5 () B e

t

, 3H). [0354

Mz, CDEIHYE 7089 11¥]); 83 (< 25) 3RS G hirToRly 7 29 (3, h@&l}a&%@hz@
> “Tam’no) - 1- phenyl but an-

8 7.71-
676.6.52 (ol BN, 1o s D A6 e bY. 35153 S n gy P i FEL) 313004

1H), 313%@%5 %gg'?b%d 43%?%&% ’(sZ -431?12, 149 (k2. 7.06-6.81 (m

1 (m 1H), 4.03-3.68 (m
[0356] 859)1Q((fs;;%},ﬁt—%é-?(%iéle”thyﬁ'ﬂ%ﬁo)%eﬁ%1)%‘é’nzyi‘a!ﬁ)nno)l3-@@aﬂox?)&-( m |

phenylbyla_pg%%@-’é}%’(ﬁ)—Ent%falﬁ%'%%ﬂ)}};’f)@?ﬁ%&nﬁ%FNZXQE)QZ-pharﬂmbyl)isemhﬁlagmde:
8.10 (> TRNTIEL 1y 16 N6 Gy Ti8) A9 $3 m,%}@py‘og%%m %?f' ém,m
10, 4.5 G5 10b- Dk, e 3SR o 51, s Sh0P 3178, P, 403,04 (om

, 1o Her @- 2 519 2(1fM(s, 15H), 147 26, 8H)
2H), 2-41@',8%@751.{2.287?(?’# )égb@ 3?‘)7(7m(s,)93f—|) ,(S R ?m

PCT/US2006/013342

- [0357] 1ﬁb((gﬁn%ﬁg%?(?-figu%)ré-6‘-2mgt§fogyb7eﬁz§l%irﬂ>b'b3*hy%r&(%r-f-'ﬁheﬁ%&ﬁutana-yl)-

5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: 7.99 (s, 1H), 7.90
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[ 0356]

N1- ((2S, 3R)-4-(3-((di net hyl am no) net hyl ) benzyl am no) - 3
wohywriasess| ; 5 PCT/US2006/013342

phenyl but an- 2-yl ) - 5- (N- net hyl net hyl sul f onam do) - N3- ((R

o, L TRTBLG e B 0 B

R 63581 (g LHRB,24 5,
1), 527 T2 s @ A6 bk, SRR 00, 349, 3 631 (m 1B, 24 o
3H)271§8@Qn§4914;(vr6(s2ﬂ)1527(?17321)87 (m 1H) 2.79 (s, 3H),

2.70 (m 1H), 2.17 (s, 6H), 1.57 (m 3H) [0357]
[0358] 1\'?11 I(((zphe r}ﬁ%t gﬁnyzﬁ(blﬁ%rﬁhcﬁnﬁ@ml?wbeﬁk-phamlmyn 23Ry Sx

meth lme&w(ldtﬂih'ﬁﬁlhgdom%&l{killJrPfﬂOlilﬁdﬁﬂlMBySop@h%lgm}del8 .68 (s, 1H), 8.04-8.06

(m, 110, S0, 1 Boebal BT tsIber BILIS™ P ik oA D 1o (e

4.04 (m, 12{_)7%:%3;14 §rﬂ1 ATB0OBRS (6398, 1.02- 3126)(m @}Bzz ss-g§3((m 2@{3 85 (s,

1
3H), 2.522. 563, 8D, eﬁﬁ( H):?r?-ﬁz(n‘(gh)sﬂgﬁ (=3, éé)(smn (H)m 1H)

3.24 (s, 3H), 2.71-2.87 (m 4H), 2.76 (s, 3%9 157
[0359] 1\]111( jﬁéBRj -03584oxy-1-phenyl-4-(2- (pyrrohdm 1-yl)ethylamino)butan-2-yl)-
(methyipribytaionp (R 1-oher RN RIHRREHRL T8 RORS, RIS,

n‘}Pbl)m 8 ﬂ-3phﬁﬁw}$ﬂmﬁ|@ﬂ 46t o
o oG e ) sttt s
(m, 15, zw(s 75}523%5513(@ 12%294‘318 i é@(?z%% (m5 455, 12

2.69-2. 713(112§PE)32 sg};%n%z G o 548‘1( fﬂ%a@) B4 9 4( $nm 2ﬁDH)

[0360] éqms?(zéék) B Qﬂr@x%—?%hgnyﬂﬁgégplpendm %yﬁeth&g}mnct)%utaﬁ 225’721) 5-(N-

methylmpq%\y éﬁ?lﬂ%‘jﬁ%ﬁfﬁ %@)yr—gﬁh@y@aﬁﬁﬁgoﬁhﬁﬁarﬁ%f g.00 (i), 17.93 (e,
1H), 7.84 {1'% ey e, lwtrﬁ ull()‘IaniiBi (o) 1B 4467, LEPRBAY (¢ K. Prid

I 'am de:

A1), 3.00340-(m, 48521390y, 305 7238 (TS Ey 3L L3P A48 2 bk,

1 g 6. 3. 13
2H), 2.3% %”3@1(%“4@%22 é“’o?{)( g]mgllwgg ey 108 ﬁ]bmm)o 2. 82

[0361] (1N17-4Q2§,§£7) & h?c?rm%pj{ %@ﬂ A(Mh?ﬁagg 8f)gthgllaﬁnné‘)'5%an _2-y1)-N3-
methyl- Iﬁ‘}I(gm&%‘?E@?jltagcr,}wgilljﬁémg)rsﬁtmnmhmﬁe( 2-70riop ¢H). .42 (a3 Hef . 17-
7.29 (m r%{)tIﬁJSﬁE{t HH)s 4P6 @naﬁ) 2 08 YEDRP 56 (B dF %0353 1 @ SHDA2- 76
2.82 (mﬂI%BZﬁ%ZL?OgA( gﬁ“ m%@émg%li?é A(zf% 31]{2')1 787((58:@1} m’ 1H),

m 1H), 3.69
1H), 3.31

[0362] §m -(29,3Rp3: mdwissl EhﬁﬂYbi\)(a @é’%“’%éﬁ}/@md}?%ﬁﬁitﬁ%@q}l

pyrrol- Z(ﬁbmgfté??aiqn%)gatfg }? QT(N 141'6911 hﬂetﬁfsﬁlﬂ}naﬁhﬂo) N34@)41L-58
phenyleMﬁﬁs(o%ﬁﬂﬁB)ch W(myll—l) &ae gk 1), (T2 (oysrlEBy 7-47 74P (m, 28D,

7217 Heem NS (o, B Ry 5B 30 o HER R3S s B 327 s -

al am de
4.43 (m( 1), %ﬁﬁf’({ﬂi %ED 88 (141211(15113 m szzm;LZH) 2. 37_)9(5(311{) 8139-3.62 6o, 4H),

% . 3.66 (m 1H),
2.83 (5231-991391121 BHY, 06850(m2H?)600(2(9<3 m 4H) 2.60-2.64 (m

, 2.56 (m 4H), 2.44 (s, 3H), 1.78 (s, 3H) [0362
[0363] N'Nﬁ {(@S %R Bedil- Qgieﬂylmh@nﬂz—@mmemy(smempmmeﬁwl -
yl") et hoXy) net =
midazpiyt- vbhwﬂ*ywmmlbnwmlbré)(B\[ﬁnéﬂllfém?ﬁhyls%lf?l?&“?fg%wn({a R s
henyighSBa St S ok fAEAMERELRL fui)Jimophs hal BNIG:90 (.

7.49
(m 2H), 7.21-7.34 (m 8H), 6.77 (m 1H) 6 22 (m

1H), 6.10 (m 1H), 5.36 (m 1H), 5.22 (m 2H), 4.43
(m 1H), 3.98 (m 2H), 3.865(m 1H), 3.45-3.52 (m
2H), 3.32 (s, 3H), 2.79-3.02 (m 4H),
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15

20

25

30

2.83 (s, 3H), 1.69 (in, 3H), 0.89 (m 2H), 0.00 (s,
9H) [0363]
wOl206(12668R) - 3- hydr oxy- | - phenyl - 4- ((1-((2- (tri rerThgk®shi13342
yl ) et hoxy) nmet hyl )-1H 30
I m dazol - 4-yl ) nmet hyl am no) but an- 2-yl ) - 5- (N- et hyl net hy
1H), 5. 365(;:11 fleiha3ee) 2ZHB-4(IRm, ﬂH)pB\éﬁiﬁneBHy|3)57s(cantHDaBéﬁ1(nhe2H) 3.31

30,6 0gm 25T Shocr ﬁé&é&%&% (s 36, éaziﬁaéé)% oH)

5.36 (m 1H), 5.30 (s, 2H), 4.31 (m 1H), 3.87 (
[0364] 2Nj1-((Z8,3R)- 4m1m}m1dam1448ylomth21ﬂ)nm® Bhydrogy- 1arrh)eny1:bu@m -2-y1)-5-

(N- met@%@%%lféﬁ?ﬁd@s% %Eﬂy i épgr?yl{t@g&@h‘ma}am%e( 83, 7.91 (m,
1H), 7.7 n{ (121%7’3@ <747((fol hH ] 7d@3zgl 114y, ¥l 28, ) a2 4 gon; BE B 106kn,

enyl but an- 2-
1H), 3. {%;&wﬁe& 1 (Do B 45 (e BT £ RO 62y B sop
ht hal am de: 8.18 (s, 1H), 7.91 (in, 1H), 7.79 (m
10365] LI1 (5 AR 7.1y 1 iyl 4 DR (it s S @Bormetoh) -

imidazc@}%?}ﬁmnkyl%mg@_)gﬁgéz (SIanS AN;metbygﬁ;e%ag}él lﬁ@q)%l}'_fP cio)%g Z@?S . lgED

phenyleh%ﬁ)?@ggthgl e 8. 1d9r% 1H? 8. Oﬁ e(}?y 1H3 7.84 (r?(lH)(t7r1|7 =734 (m, 108),

6.94 (mynmgtmom rtéi)h@Bi (mHlH) 525 (s, 2H), 4. 40 (m, 1H), 3.74-3.94 (m, 2H), 3.60

o iy D20 TS L0 70 S5kt 781

i 7.84 1H), 7.17-7.34
155(m‘(33ﬁ90(@0%'%m @Hpb‘f%@a%‘"‘*"a 90 (m(mlH)H)S 33 (m 1H),

[0366] (gﬁ?rr’ é§3R§l§Qi§fd§ox§ro4E m%tggd 1 pifiz ?1 ?%p&;&hg%gmg 160

phenyl‘t(lﬂﬁn A1), 5-@N- Y&tﬁylﬁﬁﬂ(yllﬂulﬁhﬁmma) -8B-(R)- 13:ﬂ1)mylethy]3i'sophthalam1de
5.22 (5D 82 (BRI D Ao 4T {6 3ty DD 35 e B S35 D, 4.96

(m, 1HJ"%.',@:§1€{JQHI) rlrse %ﬁ?@?ﬁ’ff?%im dogé' 3E$ 3.30-3.36 (m, 1H), 3.11-3.22 (m, 11D),

2.91 (s,-3H)R).76-2513e(ny; 28D N3.BY (s Spt had émi 3. 15 8.22 (s, 1H),
8.12 (m 1H), 8.09 (m 1H), 7.16-7.44 (m 10H), 5.99
[0367] (N1- é(t% 3R§-a33f%fd§&3y A—g@shméﬂ@@m(aﬁn ﬁgﬁxeﬂ@}a&ﬁn&)m pﬂéﬁy,lbutan 2-yl)-
3H) 30-3.36 (m
5-(N- n@thynn@hﬂsuléqnann@)) ;N3 Q(Rgil -phenyRHy)isphthaangde:( rﬁI I\@ﬂ# (300

A

v, oy 52 986 1 348t T KRR 20557 g 0

(m, 1Hg® 875 @heny), Bu4ans., 248/{1))1 1 H), 4.428-4.334 (m, 1 H), 3.777-3. 667 (m 3 H),
N- et hyl met hyl sul f onami pheny] et h

do

3286 (5 AR AIOAE0 (B4 AR 2 BOAS S0 o i) 1 5 s 6 Hay3 1.
1 H), 7.946 (s, 1 H), 7.850 (s, 1 H), 70547379(m

[0368] 1Qertbutyd (mQS)-Z-M]ydfbxiyi)&-(35(I\8ﬁﬁt1(yﬂrnethy}d)11forfmﬁ46)—5—.(@981—

phenyl§fgaibiskoyiibgipamsiobd proneyCrmengysbes Piedrttilare] ‘BrovR
(300 M%Izléi)d@ 6:37.991 (k1588 7(s85 (AR 7tz S Hp, 7.40338833 (m, 11 H),
6.768 ((ZRIBSY. 320 fpdt B4 857-3208med B Hethinh.slul),cndrd @o3 H3-3431-

3,327 (erh 305 (o 3 BarTR BeR ErA-89 a2 BRehgT b6 9 Hecilk 1490
(s, 9H¥bggiyl char barratg 8%? Ng/R 25 (3;)079?2 SCDC13) 8:

[0369] H)l\ArP i(zﬁg%ﬂ% gg% %#]cf%e%léhgﬁgﬂlgiﬁ(z df%’% P: %%&g&ﬁ%n% 1)-5-0N-

methylhl)ethy&u%ﬂamfdoﬁm ((R)ll plﬁelhj)lethﬁl)ﬁalﬂlthﬁamﬁiel-l)lH 1‘21\/327602 gVéI)Hz
CDCl3), §Hg §2;|5m H%>679?56 (m, 2H) 7514(§j126‘](m 1%1'1?5 307@ 215 (m, 1 H),
N1- ((2S, 3R) 4-((S)-1-cycl ohexyl et hyl am no) - 3- hydr oxy- |
- phenyl but an- 2-yl)-5- (N 30
met hyl met hyl sul f onami do) NS ((R) - 1- phenyl et hyl )i sopht h
al am de: 1H NMR (300 MHz
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CDC13), 5: 8.622 (m 1 H), 7.956 ( 2 H, 7.514-7.126
(m 10 H), 5.307-5.215 (m 1 H), 96 WD 2006/ 110668
WOCH6ISRE06/ 013342 4.230 (m 1 H), 3.849 (m RCHUS2006/013342
3.274 (s, 3 H, 3.079-2.812 (m 4 H), 2.698 (m 1 H),
1.713 (d, J=6.93 Hz, 3 H, 1.668-1.428 (m 3 H),
4.230 (b, 69D, §.849 (mpl H),R22743sH) H),13.2B82.813GA( 4¥F)32.698 (m[ 0DHY,A].713

(a4, J=6 545 0 35 56911428 (B3 1B 1 699 (BB M ) LB SRR S D-
-5-((R) -1- phenylethylcarb
[0370] arpenty)l Belt@Rnd Ded-hydrpkie fy B Nt mEtyinmahytsul fyand O er-((BD+ie-

e g ot 2 30R M RHte Esdiph

NMR (360 Mz, EIRA§; §. 288 (m HI, 1H01 &n,1108), 737922(’3)@1,1{), 7.405-7.139 (m,
4,377-4.278 (m 1 H), 4.202-4.078 (m 2 H), 3.748 gm
15 H), i3¥4§-,5-2§.1;§%1%§;5-i>,0 s, 23D0%3783-46G8 (! 1D, 402407870y, 2 H),

3.748 (%2 i"hg %??@?s %gﬂ@ %pnf!)?a ‘_(bb_s ?1]1%3;@?&.7377 @ 3 ), §584 (& 24561 911

(m, 3 HM LéIR); I=69 tizpBERy1.e25hh 2-HN3- ( ( 2S, 3R) - 3- hydr oxy- 4- ( 3-
net hoxybenzyl am no) - 1- 10
n t 2 : I fronam ' Ro)-1-
o PREPKG SEufay os e opan b
phenylbntgeg-yi)s3-(¥-negthylmetgtsul fopamide)isophtigifatmifie 34 NVR B0MHMHz,

ODCI)d R s kI o gl AR T3 Bhos g g6 772

(m, 4 H 4877-431348, { 151,()), B03d-3.987 Ghat B, 78861-8171% gﬂﬂ) 3 H3; 8468 (53 H),
359%1.80-1.6 5}§q)m 6 H, 1.468-1.369 (m 1 ,
3.315 (34 32838147247 33rm. 4 H) 2.846 (83 Ky 1.8926l.605%m, GHM)L.46851.369 (m, 1

1), 1.2%‘%;3.?@@3%@31_- SRty P Ednd i - 4- (pi peri di n-4-yI met hyl

[0372] ﬁ&]E&%%m@;@#@;—ﬂg—éﬁ%-ﬂ,\@ip(e(i@;nﬂ-ylmethylamino)butan—Z-yl)-5-(N -
methy%%t(ﬁ:?%@rbé%g%%{bﬁgiqg@tzggh?@éiﬁy%ééﬁh%ﬁgp1 (300 MHz,

m
6

, 7.844 (s, 1 , (.15
CDCl4@)QDMP; 8226641 H)0A844 (5, 1D, HYS7 (611947 GR4-7044)(m, 10 H),

s.184 i B8, 4988 b, 4’ (0B, 30k, 3 B 2ok3e el 7o s

(m, 10 F%’s 27.%]1§1%6(l @m, 6, P58 (d, I=6.HA 359 15642414014, 2 ). 20
[0373] N'Nl(g)%g,g#%}@{drgﬁ%’&%f%(ﬁyiﬂ%{‘aéhaﬁ{-é-Qixﬁéﬁiyl‘%{n?ﬁo?}BXth@Fﬁ}’-%-(N-

amn

methylmahpmhﬁmmﬂs)mm(mrm-ﬁllmeny_MghﬂﬁEaphthalmide: 'H NMR (300 MHz,
al am de:

CDCl IR )0 €S P ST B9 7 (115 (o ) 375, 26155442 £, { KD,
0 , - 2. -
4479 (R0 H); 3 292 Qi Drrs STy, Srll 30500 268080 M, Blarats SHR), 1002

1.133 (ths3 H3, Hj60 (, $9@6 Hi, 338, (863.302, (il 2560 (d, J=6.6 Hz, 3
H, 1.536-1.362 (m 2 H). 25 [0374]
[0374] P“gf%(-ﬁ(@ﬁﬁ%ﬁ%al%rd%fgﬁ f@@tﬁ&l%iﬂ&*dhﬂh%n)ﬁf&ﬂﬂérﬁfn%ﬂ | RSB tan-2-

yD-5 '(I\Irn)eﬂsg%l-&ﬂlﬂguffgﬂ)l/mﬂbbﬂqéti(R)ohﬂhé@dﬁ)tthQ;ﬂﬁ)almidhe AFINEYIRY(300

v, OSSP 3708 A NECAO0 b REASSERORY s o,

H), 3.8%4 @00- 8),3089((8) 3 H), 3H)52-B598dn,(6 H), 21484)2.287 §Q,94 139,2.355 (s, 3
H, 3.052-2.590 (m 6 H), 2.484-2.267 Sm H), 72.7355

H), 2.0Y151.762 (3 1, bﬂl@.r,v,@ﬁ%,rﬁﬁ%fm,@ fmp¥P)(br,s, 3 H),
1.536-1.362 (m 2 H). 30 [0375]

[0375] NINIC((2S3BRB-18rdhysdr SYYR A bty Ip Jrroiedihyg-- vy et Tafhifo) 2y | )

met hyl 1 NQ) - 1- . ; .
phenylbﬁF?é%Y@%@ﬁ:nze-twlme@lytwfpﬁ%mym@rWg})-émm@ﬂauhvaﬁpphuhalemde:
R) - 1- phenyl et hyl )i sopht hal ani de: 97 WD 2006/ 110668

PCT/ US2006/ 013342

97



10

"H NWVR (300 MHz, CDC13+CD30D), 6: 7.961 (s, 1 H),

7.881 (m 1 H), 7.685 (m 1 H), 7.401-7.089 (m 10
woReochi@s® (m 1 H), 4.398 (m 1 H), 3.862 (m rPaTHE2006/013342

3.315 (s, 3 H), 3.280- 2.646(m 6 H), 2.840 (s, 3 H),

oo G hhicB 3B 5 8T o Binss Sered 19, 7605 (m 1 1,
7.401-ﬁﬁ89§7(eﬁat%§>9|3§2m5 %g?xl%f Px; 4384 @R 1 Ay, 1589y @PA! Ry 3"l (14%1£ 3 280-
2.646 (v el 12040 DEY 2. 278- (6N HIBAGERY 1y (1848 HOm01 207 Nagn(4 B),
L5t (RN SophL el am e LT MR (300 b
[0376] m@éz%?amé'-%%?é@?@%’c%%-%a?lopic%y%émiﬁﬁsﬂwﬁmﬁmse-

phenyltéxtagl%g-glgl%@x}—%e%ﬁw%ﬁﬁl&%b@#&%bﬁ @Zé%gﬁgt%)@gpl}thalamide:

'H NMR (YEBMHY, CD;-ECIROD) 5H).949(:s92 1)( 9869 91307688 (£)1-10), 7.390-

037
7.098 (fkn f’o( @é,-%ﬁ%cns-lr% A (@, { B, 36T ORy LR DBRX(E 3 FB: hoSGEm

! ) . ;
2655l S M PO D A Ty 1576 @69 31
), 0.9531d pFrérdyHet hHl)) 0.92pd, biab arHzje:H LH NVR (300 Mz,

CDC13), 8: 8.273-7.879 (m 3 H), 7.395-7.061 (m 10

[0377] gmjé(gz%%s)-ﬁm%d?ox?4ég§i%é§%£ %aheééﬂhﬁeﬁ?ﬁﬁ@_%ﬁgﬁn%tana-

y1)-5-angnpgqglr@mmul(f@;angdo)ﬂs:s «(R)- 2plgsnylethyl iophthalah2idé) 'H NMR (300
Mz, CREHPE 8 9737 570 0my 3 10, 73950505 L Gk Fyi 203 o HD. g2,

H), 4.028y(ra 1)} 496 Hhe 0 H)D3LET3.178 (m, 6 H), 3.139-2.677 (m, 6 H), 2.771 (s, 3
7%-yl (5 (N-net hyl net hyl sul fonam do) - N_3 _

H),2.0 (1( 0. Insd@éﬂrl et hyl )i sopht hal am de di hydrochl ori de:
1H NWMR (300 MHz, CDC13+CD30D), 6: 8.272-7.836 (br, 3

[0378] Hﬂl'(@%}F—h@%xy@nq(1-Mbh’r)ylpiﬁerﬂdﬁ?#(}H}metﬁyl'ﬁ%incé—1%%}?enylbutan-

9. D_sé{?r ’etlha%t’h I’S E,SZ@éibr, 1_ }i%) 3.243 (br, 9 H), 2.768

y piethiylipgthylsgliqnagsigo} Np-((9-}phenylgbd)isephthadamide 1. 207
dihydr ide?! - -
ihydrodhdride2 ' BONMR. (36O MER afcﬁcll_)%cg@ﬁ% BETRTSI0 % 3 e 44677032

NI -5/%28, 3R) - 3- hydr oxy- 4- oxybénz
(m, 10 H)45.973 thst hil)ah hdfbrAl H), 3.882 (br, 1 H), 3.243 (br, 9 H), 2.768 (br, 7 H),

I - 2- W ) =55 (N h hyl sul f i do)-N3-((R
1955 (o) SH OB ) 120 AT H 20 Cah g8 ochi or i de: 1H
NI\/RézBOO VHz, CDC138, 6: 8108 (m 1 H, 7.894 (m 1

[0379] I-]I)I }—( _S;aﬂ;)-?(-hydrgxyﬂb (1-Z-gethoxylasgypiperi@int)-yl)methylamino)-1-

phenylbRag3 1P s bttt Bingitody Mg {ilpind Eibofgpinalaimie
dihydrocBl@fie: (I NMRK300 BHAEDTIHIS 108 (nd A H),.7.84848 1(9), 7.3758 (m, 1
1) 7.39%108?(143[2#% ?2, H., 1.690 (m 1 H, 1.586 (d, J=7.

’ 083 (1 12 H)29.83316,843 (my 2 B)0B864 (m, 1 H), 4.279 (m, 1 H), 3.814 (m, 1

), 37885, 6685388 (3 Qm}g?%y 33 (3R A Ao Y LIsERES S 9 141

) et hyl'am n
(m, 2 H)phég@(lbul HgHZS&d 0d; =7 NiHize3 By) heThgthsuH).onam do) - N3- ((R
) - 1- phenyl et hyl )i sopht hal am de: 1H NMR (300 MHz,
0380 ,3R9-3- - -8kt 1n)/ ]
e G s (o T by Y R A Reri fm Ty -
phenylbutarp 2 yl)-pr(Namefhylmetig0au fon 2o 3- (R -pliEnykthy($sopBthblamide:

ZH %32&5;{%; %ﬂ@iﬁ%"& %ﬁﬁf gig?;%’; (Iﬁ%ii 67(27(422(513 %ﬁ%) %.399-,7.081
m, 64B)-. 150 & H),15. MHR 4H02-412 1M),3 18 (5. 13 B9%.730
o0 st e vyt 00 3B e o
2496 (b (RS2 Piyeeeiots o ARG IRIRY £8Pl 1Y

but an- 2-
1- (3-inet hoxyphenyl ) et hyl)-5- (N net hyl net hyl sul f onam d
0) i sopht hal am de: 'H NWR 9(8300



30

MHz, CDC13), 5: 8.039 (m 1 H), 7.887 (m 1 H), 7.763
(m 1 H, 7.260-7.092 (m 7 H), 6.966-6.742 (m 6 H),
H)

wo.2061¢as8 1 H), 4.295 (m 1 , 3.844-3.716 (BRCTAISEY0F/013342

3.272 (s, 3 H), 3.030-2.714 (m 4 H), 2.823 (s, 3 H),
1.562 (d, J=6.9

[0381] NNIF((ZS 3R)- émydwxyﬁé%zﬁfﬁlfk?‘lb%fﬁﬁgé&q) 15phepxlebuﬁan-%%2§%i g%i)
1-(3-meth 1; nyg ﬁ 4 e‘lchylsulfonamldo)lsophthala.ml e:

Mz, CDEKE)Z a?/g ewglﬁ i Hmys'rﬁ%na i 7 TR R ED30B0VIE 2 (o)
6.966-6.74 (o 1D 1985 (@ (F Ha {,}39&%(@5%136@44 P14 &Q é}:@ Aot 3 ),

696

J=4. B 1 5 806 3. 684
3030271(4ﬁg]m %},’[}}2853?@}@?2,552@ 3 02’43(]?714H)(m 4 H), 2.815

'[0382] NG ((gg g@)ﬁ% q@]gfgl(d%m&ﬂ %h}?ﬁre 1&1Afﬂmoi 93§loxy-1-phenyoutan-

(trifluaroine

|
2-yD)-5- (Nbﬁ ng Qilﬂiﬁbﬁlﬁﬁoa “N3-{(®)-1 phenylethyl)lsophthalamlde 'H 2300
t hyl Tret h | £
Mz, CDGBY Bépa&ﬁ, B ohbWalant Hor7- A1 e B J¢HORE 108 (D
6.800-6. 656 g%§§§flé§6((} 2“911) 57 7%9@1 7) 4 3 (m71}17)o3 866- 3]6&4)(m ; 'H),
3.280 (s, ’;HH) 230241221734 @224 T 2. &15|-()sa 3 g{),218@7(@ J%Q p,)Hz 31592 L 761

H, 2.818 (s, 3 H), 1.584 (d, J=6.9 th)Zl)S
an-
[0383] ﬁi’%ﬁ{ﬂ:ﬁ{ ;xydroxyél phen?ll -4-(3- (tnﬂuoromethyl)benzylammo) u -y

h
(N-meth kncmymmmmdn)ams z(rwl) SRl a8 e MR (300N Lz,

CDCly), éb@é]%@(g}b Hﬁ)ﬁ%@%hﬁﬁgﬁﬁ@@&m@w@s =A111 Ng_rlrzl 14 H), 5.277 (m,

1 H), 4333)@3 101?19 3(9- 3172®(m7318§8 1851 (s,B H), 29)927316]((111 4 Figy?. Sl (s,3

6.975 (m H, 6.746 (s, 0.3 H), 6.500 (s,
H)15840(d4J=|=®9H62H3 (s 03 H, 5.263 (m 1 H), 4.312 (m 1

H), 3.861- 3.731 (in, 3 H), 3.285
[0384] %10(?;';15 3R§’»a:l(3((mﬂuzrdﬂ)ethma@@zy@mn@)@ hycgoyml Rhgpyluigp-2-yD-

SO mewmmss@w@ﬁ%@h”%weg&f’%y%oe&hﬁ%@% e e o
MH?, cﬁ@{‘ﬁ%l ?Q&p | By tags2n vl i), 970, | D, 7384 6.975 (m, 14 H),

6.746 (s, maé HDU6diOO (1,HD NER, (E Z%&f&azﬂ%%@ 11 Eﬂez?%g@nym)%’gé“f
3.731 (m ath 3ol g3 gh. gﬁg@ﬁcﬁﬂh@;@ 2<8§3 378 ﬁ) 9761 (. 2}11) H578 (&

42}1{3@1{2 744 (s, 3 H), 3.739-3.635 (m 2H) 3272 (s 3
002-2.778 (m 2 H), 2.832 (s, 3 H, 2.608 (m 2

[0385] 311 ({'2@%# fyard TR 4% (- BrfnoxyphedBethdflamisg)- BphimylBitan-2-
y1)-5 m%e&pl%%tl%ﬁeulﬁwnmmm@m((anamenymﬂxy@lsepmhﬁme@% EORAR) (00

enz an1n%)butan

MHz, CNE—I;{)E& FRARTNGL, (L () ﬁ@%ﬁ)m b, B2 B F3757-926 (m, 1110,

al am

1 18P3: 73931383 26H),
6.850- 6#?(@ g’gj‘“@ 53@9 (1'\41'54 4, Mhs%)fém&s(s B. p ﬁggm v
3.272 (513 51)% 0021-2638 (b® F)02 832, 34132603 ki, gﬁ'ﬁw 5% He, 3 H),

3)0972881(m 5 H, 2.784 (d, J52Hz 2
1377(¢|)f 662{74§é1( 3 H. 99 WD 2006/ 110668

PCT/ US2006/ 013342 0387]
[0386] NNl( «(msm;s-hqd(cgycul[oh¢nywﬁémfas9m%th¥9‘?wmm@bﬁ ks

oh MR (300 MHs, CDC!
N3-meffgl N%t(@%%@ﬂ%fﬁolﬁ&he?l hﬂ’l)lsogli‘thazda?mdenelflh R G opht hel a )

5:7. 69%%68 B QJM? 1.3607 NBiz (mCHED35.884 6, 111)6994 (b2 8.3 (FRy 4938 O,

0.5 H),H)339?{n%%)(§,90@39g1 (%755') 4297 %bﬁﬁ (@5%5%4%‘3’7’%&) 7,2 H),
0.7 4.328 (m 1 H) ,38273688(m3
2.430 (§.3o%§22 859

99
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L5

5(m 5H, 2.756 (d, J=4.5 Hz, 2 H), 2.417 (s, 3 H).
[ 0388]
wOlRe(6(12668R) - 3- hydr oxy- 4- ( 2- met hoxybenzyl am nopetASh®RY13342

| but an- 2-yl ) - N3-
hyl - N3- ((4- et hyl t hi azol - 2-yl ) met hyl ) i sopht hal am de
[0387] mk&&ﬁﬁl?()éo@-Wormhgx)b@%zy}/mla@m-hywsy(lﬁphen&ﬂbm)an-Z-yl)-

N3-molyBRE: b HRnliMasth A3 pobihatedde: hrsi’o yhizs ooy,

8:7.693-8,116 (i) 13 BI) 10 F762(s7 BH),(61755(sH).28 2044401 &, 034H)), 6281 (s, 0.28

D), 4934, B DA 53T el 54 39 @y E YIRTLR-658 (b ek HFRJ 559
. 3 H?e"(‘ﬁ@n@?] ﬁ’?‘?’ﬁ??%% F?’ﬁ%’??ngf %.HJ‘@ -N3- ((R) - .

sy RN RS M SOpI LB L LA (300, 0
methyl—N)B,-((Z—-n%ezgygt_éhi%B%%?%ﬁlﬂyéﬁﬁophﬂ%l%?ige :g 121 N%«IRI:D% 00AVEBOCH®L,), 5

1 , 3. - 3. , 3. , )
7.693- 95, 30 6DR6 DS BRI, A BDBREG e, BIR, 452568, 01 1468 (m, 1

D), 4103 094 Lo a 45,3 BRI 10, 3 V72 28762y ERA Fihfond D1 pheny
[0389] lrr:i\ﬂ%@%arzi@%@'gg@%YWPhWhédﬁ-(Q‘if}}m)r%@ﬂmy})bwprlﬂnﬁao)@mm@z-yl)-

5y A0 BB R e iy B it o

MHz, CDUs)4p;, 8.0256@0, 1 Khi7,890. (61, H)H), 2.789 2m( H)17 BYS-7.072 (m, 14 H),

5.266 (n?; ﬁfﬁég%ﬁén(l%) %g@}%; .?’54(7)(511%,@(3@},2]3.32’)3)(& 33H§),7336021'-27838 Enrln 4 H),
2.826 (\B H)( 2568 RY,-Bolovigk, axyy: | - phenyl - 4- (3- (trifl uoronet hoxy)

benzyl am no) but an- 2-yl ) - _
N
methyl—}f)s7((4£-anbﬂiyltgi247aaﬁ.%(ryrymeg@%)m h@ﬁ&gg%éz?ﬂ Nl\lalﬁ) 4306 MBEQ, ¢BEL), 5:
76737353 i 4 _}@9@2%(7.132 @, § EDOBETB6332 (prp F, #1924 (br, 1.4 H), 4.620
(br, 0.6 1(312,147%92'2_8@81:7%&{@08%257902 23785 351 A, 35732758 (27 #8410

(s, 3H).NI - ((2S, 3R) - 3- hydr oxy- | - phenyl - 4- (qui nol i n-3-yl met hyl a
m no) but an- 2-yl ) -5- (N
039 1 ' (feRbi :
O R O ot K el rorpethoylengylaming)ytano-y1)-
N3-metlgyl B ((Agmerhyithpzolayy)sethg)isolithalamids HH NMRI3(EMHZACDCL),

: 7 6% 7.7 64-7.6 . 7.50-7.55

o767, 855 o Sk Ba i a8 6L EH gl e o

0.7 H), 4.820 () 1 1Y, 33842-56@@%11(1,@ H§,H08342.89 fmA4H9.m.1 744D 787 %n 5 H),
4.13-4.17§£)d 1H), 3.90-3.95 (d, 1H), 3.64-3.70 (

2.754 (dg f54.5 biz323D, 2416 P H)2. 96-2. 99 (d, 2H), 2.72-2.84 (m
5H), 1.94 (s, 1H), 1.62-1.65 (d, 3H). 100 WO

[0392] ZNQQ(mﬁ&hymwsmﬁymwﬁom{-@?yﬁﬁkthylaminogbutan-z-yl -5-(N-

methyln%#ﬁ%ﬁ%f%ﬁ%&[{gﬁy@%ny(fl(e’%yg?stog tlhlalsagn);c?ez QI[INM)({' 23[{85\/1 Iz,
Coct) I B TG M R gk KR s

(m, 1H),77. 48755981, (L), 139-7.41 (B9 3H),4417-M29 {hd), 9HY, 7164-7.08 I W), 5.31-

, 16,805, 6.9 5 4.96 (s, 2H),

5:38 on, By 504 (o 0y M1y o a2 B5 @ altbod 6437 b 180,
3.30 (s, 3H), 2.95-9.99 3d, I 226184, (n SES; BoB&s, (), £269-1.63- :

%ﬂl%g, 2.26 (%Gé g%—b [039(4] B & PF)’IZ@16%(&’43}§)$

Nl - ((2S, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- pheny

| but an- 2-yl) - N3-

met hyl - 5- ( N- et hyl net hyl sul f onam do) - N3- ((4-nethylthi a

zol - 2-yl') met hyl )i sopht hal am de: 1H NVR (300 MHz,

CDC13) 6 7.72-7.77 (m 2|_i)0’0 7.63-7.66 (d, 1H),

7.16-7.32 (m 6H), 6.89-



25

30

6.92 (m 4H), 6.79-6.82 (m 1H), 4.95 (s, 2H),
4.32-4.44 (m 1H), 3.78-3.90 (m 5H), 3.65 1 3.75 (m
wcblzlim/l?.o&as (s, 3H), 3.01-3.18 (m 4H), 2.97-2. 90T(U82006/013342

2.76-2.89 (m 6H), 2.45 (s, 3H). [0395]
[0393] Nlb(@ él%}%;%y}i?@gég r(gxgrlxethylgsoxazotl %o})f(lymgtﬂ§%hﬁﬂ5)np-)ph&1mﬁ¥2

YI)-N3 meggrgg\fm n'l%ﬁb\g%%zo% DAL Ewhmmmhtah‘a{ MBI IMDR

CDCly) 6 7 6&7 %3, (@4 2FL) 11487, 581(e), L), 39- (@4 (w%67 ;,3237 g @g}ﬂ‘ 6.80-

6.99 (m, 2_@95 9%(s2éﬁé,r939162{;')ngﬂg ,4?33@4? g%gnggh(g% 94 @m3§1=1g Fo4m .
1H), 2.94 g"i‘&(n% B%% R (%3 262, %63%@32565(;711;1 m (1 ;i) .

[0394] i 1&@2’@@@%@( 2.4 331@? )% A mb %%%nylbutan 2-y1)-N3-

)rret hyl ami no)hh?,1 y.
methyl-5- g@?ﬁfetﬁylﬁﬁ g1 ¥dulbfeh @afidd) N3}((4 methylthlazol -2-yl)methyl)isophthalaride:

'H NMR (ﬂﬁ)ﬁtNiHIZa(r?r%l@g? SRR °§8§iﬁiﬁ§6&£@ @'@"7}826(‘{3"36@' 6.89-
6.92 (m, zﬁkﬁ} 5. 7§ eggz @nzﬁi)( 4, 953(5')2}1884 i3 4(4:1 (niLFﬂH) $70:5-9) @d, SED, 3.65-

575 (n, B 0.38,0 01, 3016015 09147 £972.99 odt 2. T td (e G D45
H, 4.30-4.42 (in, 1H), 4.01-4.06 (d, 1H),
SH).  965-3 60 (d 1H), 3 55.3.68 (m 1H . 3.32 (s, 3H),
3.00-3.02 (d 2H). 2.80 (s

’ -2.6 4
[0395] 3110@28{ 3R)- 14-1'Dydrcﬂ&y645(S;tn@ﬁlogcmbeng)qylmlrlo)117p116n2(§3u(t¥t]162 yg% 6-
dlmethylmﬂ 3- &(Bﬁé %y@thy})ﬁog;&lalfm(l%% LN 13 3g(()) )12%121%) CDC13? 6 7.34-7. 36 (d,

rreth

3H), 7. 113?1)353131 Fp et but@nigy, 7.02 (s, 1H), 692 (s, 1H), 6.85- 8/8 (m, 21

6.77-6.80 Om,slébhtS B&Kga.}/ T 6 R %%1% h8: érg%’? ]1&522%'4957*%

7.-780(m, 5 2,32(
1H),3.7$§%g (&, gﬁ) 63- %?mn 1@2}’ 5,0(%»73 g%kmmﬁ{?&ﬁ’ z 9((§m% SBIbi)lH) s
3H)20@$_|52§H’§313§4156(d,lﬂ)}1) 4.33-4.45 (m 1H), 3.77-3.88 (m

66-3.74 (m 1H), 3.29 (s, 3H), 2.84-3.02 (m
[0396] ﬁ'g%gg% 89.4§5-cBPpyr RS-yl et liminod3-1iydBSky- Bheutb@H)-2-yD-
5-(N- meN%drﬁétﬁﬁsﬁlﬁ)naﬁaIPvﬂNaxyRm phesylyisonhdhatapides H NMR ()
am no 1
v GRS Flayt R A ES TG I I G
7.70-7. 73 @/ ge, 4114i4N Qﬁ@oi 192,36 101108, ﬁcyoef} 90 (epEH), 5.33-5.42 (m,

11D, 430522 @,8%16)2 2%)?]4;96 G s 54%5? 25? 1%}_\? 6,32@313{)( 332 (s, 3;{2),
3.00-3. 0;'?)@’721&3%%&  3HY, g%sf%@;z %}ﬁﬁz ()’Q”(s 21(51‘)5) ;1. 5?3267((’&, %11)2)11_17 -1

© (@3m3 71 (m 1H), 2.96-3.16 (m 5H), 2.80-2.81(d 2H) |

2. 45 (s, 3H> 2,38 (s, 30, 182 (s 1H [0399]
1 Inpheny n-
[0397] d“%gx@ﬁ é;pf)cix?ain g%&w{sb%zr@i:s -gljrhetalasthiaoy Iaph o

y1)-5-(Nthmkt rﬁéﬂlmstﬂf@fﬂamaﬂh)j}lémm)ohamrw&gthmscmhﬂ)al@m&ﬁe@NM%)(}OO
MHz, Cﬁélg RN '?85 %SEL?W $7Q0 HWZ% %@ 11?) 8. 14347 65 (m,
12H), 659 éo@&%ﬂ}p 5.96 F?)%SHEY s 8945(335;@]? 114E) 4.36- 4245 gn,gﬂ-é)g .emm@s (m,
25D 3.8648.74 (8, TE),3. 250 350, 2360 G B8 0y 235 GGy 57159

(m 3H), 2.93-3.09 (m 2H), 2.82 (s, 3H), 2.60-2.71
(d,3H)(m 2H), 1.63-1.65 (d, 3H). 10 [0400]
398 o e Y A T S 52

y1)-N3-methyl-N3-((4-methylthiazol-2- ylmethyl)isophthalamide: '"H NMR (300 MHz,

101
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yl)-N3-((R) - 1-phenyl et hyl )i sopht hal am de: 1H NVR (300
MHz, CDCl3) 6 8.70-8.73 (d, 1H), 7.72-7.74 (d, 1H),
W0 2808/170688 (d, 3H), 7.16-7.33 (m 8H), 6.96-6. 98T(USR006/013342
2H), 6.73-6.84 (m 2H), 6.62-6.66 (d, 1H) 5.28-5.39
(m 1H),436447(m1,388395 H%
CDC13)® T163-3.884m, PHY), 7213)7.63 (84 1H), 74 Q-5 (1) 1H2 TQU7-3.39 2y, A1), 6.90

s, TH), %39 656 35 THpS. 9(72(‘ %ﬁ; 4, 9%&&@ 834000 D23 R(E 2m1261-

3.71 (mNhH§ (025%- §E€%(1% Blmi nEKy2.81 (d,2H)SDR5 (NORY Y88 ¢, BHJ- V82 (B1H).

hyl am no)

103991 Fafie SR o R e Ve bRl

y1)-5-(N- metwfmeth@lsmoﬁmddws ((R)GB-p]Zer&Bethmlsdﬁﬂ)haléfnﬁB H BBIR (300

Mz, 18 44 (4 10 86784, b o Ty 736 G Ly 745 180, 7.15-
7.39 (m 157912) %58815@98 @rﬁ%l )4552% 54426%1"91) 11*3)0 4 o grﬁ ﬂ{)‘lﬂ dom oét& 1H),
3.72-3.BHd, 1B) a)sa( -3. 6e|a)n 1H) B52%3.33 &H) SHJ, 23%1()3@( aH) mz (s 3H),
040

2.60-2. 1@](122;}@ 389105 ky - 4- ((5-i sopropoxypyri di n-3-yl ) net

hyl am no

[0400] pHeﬁwghfble%caN-l Z(38,3R)53-hixdnesyHy(Grmethg kdenz daairood )y pheylibuRn-2-

yD-N3-YR 15 e%\}%ﬁ%@%@@%ﬁ@%ﬁ%&@ (39é§4%.é§?8% 73 @ 1),

7.72-7. WH)d 1FI) 9233(87 (32 (ﬂ raH)25 164033 [, B 6.96 JfH)& (nY 2443 3.785%. $4m[m
2H), 6. qynp 6611101}1)45,2,@ 3@6@% rﬂ)m% 44472é19 41&1@03 %3 %_ﬁm S0 $93-3.84
(m, 2H)g3 %‘7g§n ), %@4 3. gz % 2(?1?% s@rﬂ 932 175%2581 gﬁglﬂ) 2.00(s,

1H), 15765591(d63HQd 3H) 1.29-1.31 (d 6H) [0403
N1- ((2S, 3R) - 3-hydroxy-4-((5-isopropyl pyridin-3-yl)neth
[0401] yl}@l“’;(@QbRﬁ?,plﬁ%Myb gﬁthopro oxypyndm 3- thmeth'%ammo )-1-

met hyl nme | sul T onam do) henyl et

phenylwzhrﬂsdu)pmmaaﬂasrhhéﬁe((‘lﬂnbthlbdﬂuwlgsﬂmwml)mmla@l@ 419 NMR

o0 By s 25T 0y b i W, P33, .0

7.60 (9 i), 76399 48.(8 160, 7.2HY .1 5 $m3 8HY, AB1-7 05 (ﬂquH) 45 @99@4114), 4.96 (s,
2 WD 2006/ 110668 PCT/ US2006/ 013342
2H), 4. §t2 6@34m@éHQ dt- 284 (m, 60),3. 823 @ﬁq(mz%i) 30133 7és£m 3Hy), 2.88-3.16

okl 1l BABHEMT 3, 550

[0402] NIN]( E@&%ﬁ -y QPR S (P - ORT PRI PE Ry - V@Wﬁy&mi@%h ethy -
phenylﬂ{i‘?ﬂ Q%ﬁ)‘ 4 RBeaM| BB AR fonamido) N3 ((1&% 1- p(he§1ylethyl)1sophtha1am1de

N- et hyl et hyl sul f onani d
1HNM]R (ﬁﬁ@MﬂlEt@WM &33RthdIBns.de (s, 1H) NMVP6-8.07 X0.0NMz 7. 9SER 0B Y,

110, 7.9 G M 5 75 gy 2857 1527350, B, 79 Y0 fng Dt B £t o

1H), 4. 48:0)4 62én9f5ﬂ)(,a 2934440 (n5 ﬁi} 3.0814. 6214, u:g .3.62- @ngvtnflﬁﬁ()re 31 (s 3H),

I-_I; 3.89-4.0 H; 3. 54-
2.93- 3@&{mm{) 25045 0D, 26502, 1D, 65517 G PTD, 103 30 40, OFD.

2.58-2.77 (m 2H), 2.16-2.19 (m 3H), 1.61-1.64
[0403] ( lNl-%dﬂE 3R)-ABydtoBA4{((B-1s3piopylplAdidS]-yl)methylamino)-1 phenylbutan—

2-y1)- Sd}\bgagthwl%ﬂzgﬂwlg@g ol hox%?(}ﬁr)l1d1|)henyle¥hy)1)rlrs%tpﬂ lalaarrnnlgg 'H Nl\/ﬁ{
(BOOMM%)CﬁC(t'):'B 5’@‘@1@9%%'@%‘%9?%0 éﬁ/gz}r)"*ﬁc%%@s <é12?§£*?§@ 1H),

ISO
7.42-7. wum EH)I,G( 14s7.39 b, OIB), 640987.02) (d, D) 1552-5 A3, SH)M 294 41 (m,
1H), 7.95 (s, 1H), 7.73 (s, 1H), 7.42-7.44 (m 2H),
7.12-7.33 (m 12H), 5.29-5.41 (m 1H), 4.28-4.40 (m
1H), 3.95-4.08 (m 3H), 3.63-3.82 (m 2H), 3.28 (s,
3H), 2.88-3.06 (m 2H, 2.79 (s, 3H),
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2.63-2.70 (in, 2H), 1.64-1.66 (d, 3H), 1.34-1.39 (m
3H). 15 [0406]
wOl206(12668R) - 3- hydr oxy- 4- ((5- met hoxypyri di n- 3- pCrrstdegloi3342
am no) - 1- phenyl but an- 2-
yl)-N3-net hyl - N3- ((4-net hyl t hi azol - 2-yl ) met hyl )i sopht h
1H), 4.63-4.08 dé,: 1H):3 MUR .8 300N ), 3.3CRCBBY), 598-31W (ds 2H)L 1) 76-894 4m, 5H),

2622%%?@%) 25348, 19, 357 G 1St B 68 0, 7y 70
[0404] § §1-{C83R St (b ﬁeiﬁmé?@zvgiyaﬁthﬁa&nﬁﬁl Soerdutan2-
y1)-5- (I%Hiejth;ﬁ%%éﬁy?s‘uﬁ%n&ﬂ?do?w_% (R)-1Phényidn{Bisoftithalatfie? B ANR:

(300MH£E,<II(>QI§) SE)W(S (D), e@emaﬂo&ﬁ 116)N7.33 Y1) Med, H)amisa0) 573dh yH),
e
7.077.4% G m@ﬂﬁ@ﬁ%@%@ D505 g5 LD o 37-5 241, 101 B 4kScfe AED,

4.03-4, 12‘:5 %?) 33;@7%1@7% %&%%)63%%% 3(151%‘%893 08nim),

2.83 (s, 372 B8B777 €m, ZHE) 2.162. B0, 341, [.61-12H) (m, BH)31 #8354 (n,3H).
6H), 6.90 (s, 1H), 4.96 (s, 2H), 4.28-4.43 (m 1H),

499
[0405] F1~§>1 ((@E) 3 )-le(l(ﬁlahog(?%ynd?’n 86; ﬁ&ﬂylhmnogljnafd%oﬁﬁi %h&%ymﬂhn -2-

yl)-5- (I‘@-H)ethylm@'gmyj_su}]f@n@rmdo)} ((}Fb]ﬂ,-@g]mylethyl)lsoph halamide: "H
Goom1Y [gé@?) %@i%%g(ﬁ{,‘ﬁ@ DA% 1) % bR o, B! bR d TEH Y 05 (s,
1H), 7.93 {s; 5H§ -4y Ay éﬁi?lZHw?Sw 7. emem mm Bi29(4. Rb (rﬂl mﬂﬁmﬂs% Iy (m,

t hal am

1H), 3. 913451 O3 mp A, 565 Bi32 (mpH). 8. 25o(s< 3D, @@%Dg Wb, %Ig) 21W,s 3H),
2.63:2.10 @ 419, 161 6§, Bryr 481,397, ﬁe‘“’ A 185 (m

[0406] g':_h!)( T'ﬁ_(@é?%‘?é@ﬁ%@?%é@%ﬁ@? fAt % mﬁ)m yﬁ%h@%é—é7@%ﬁgl%utan-2-

_N3- (- di
y1)-N3 gféghfg%s%l %Qh%lﬂ%%zoﬁliggyl&g&% s&iﬂﬁ%aé%%m@ H RMR (300MHz,
CDc13)p5c3rmeg@ﬂa/$)1cggs42H) [T020@] 1H), 7.61-7.64 (m, 1H), 7.47-7.57 (m, 1H), 7.35-

7.40 (nlam(fﬁﬁg?ge(%'? PN o i, SAEE N B € B a¥ A Y 1,

3.74-3. SSHN3 Bt hy4 (! 1), ssbf@nani 219) 3N @t BE), 478-2.79 (d,
?hgyllgmyIMZogﬁtirgjl amé HTH N}\/R ( OO)EI\/II—)IZ 7C[%C713S g

244 (,8M0-8. 53 (m 1H), 8.20-8.27 (m 1H), 8.00 (s, 1H),
7.84-7.98 (m 2H), 7.31-7.45 (m 2H), 7.08-7.31 (m

[0407] 1N 1-((8SBR)6L- ((5-e(hnjr(yﬁyrﬂdiré-5=32ﬁ1§éigﬁ9m(m) 31Hrj)drc;élygll$@hén3512utan 2-
yl)-N3 vﬁhﬁwﬁg (G n?@thz’lélna i ylan%TQﬂ iéopqﬁh@amlﬂeséi NMR (3QaHz,
CDc13)ille§ 21 g 2 i‘i%S 16 ﬁs 1H), 7.71,7. 7ém ?1 7.62-7.71 (m, éHg/l7 A47- 737 (m, 1H),

r oxy yridin-
7.30-7. 41?1(m,03H)17|d|3e?1$® (1111 ﬁnﬁ} B: 90 (s 1H), 4 96 (s 2H) 4,28-4.43 (m 1H), 4 09

s oy S B A L ) B

245(s(§{)1|3|)31131123ﬁ{7)81(|n 1H), 7.63-7.66 (m 1H), 7.51
g 41 (m 1H), 7.00-7.26 (m 6H), 688

[0408] (%Il 8(2%3]56 2’59@6&%}(371%}(%5 nﬁsé@.@p}dfgé%ligbg%lf%r}ﬁmlgg& 1- pEerE/Abutan-Z—
yl)-5- (Nsneﬂayﬁ)nst}ﬁj@%ﬁam@)ma @sz phSnylathM)lsblﬁlﬁﬁéﬂamlde IHNMR
(300M§5;érﬁé§)§8pq§e(ﬁyﬁ%§3§ 831 ((m 1H) SZB%S %) 7.94 G, 1¥1) 776 (s 1H),
731 6L MO S B s ok Sl RO g T,
4.05-4.(% (m,1HY), 377063495/(1&221([);3 278335 (in,630)7326 (§,BH)12V6-3.07 (m, 7H),

235240 2028 7f Dot 218, Gl 5o 0 0 O b o Mg

4.95 (s,
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2H), 3.77-3.88 (m 2H), 3.66-3.76 (m 1H), 2.91-3.16
(m 6H), 2.80-2.81 (d, 2H), 2.43-2.45 (m 5H),
W 2006110689 (m 1H), 0.87-0.89 (d, 6H). [0412] PCT/US2006/013342

N - ((2S, 3R) - 3- hydr oxy- 4- ((5-i sobut oxypyri di n-3-yl)neth
yl am no) - 1- phenyl but an-

[0409] NP3, SRBSruHlryy-AE4 cxpath%mwlﬁ%% B AT S6 5k
y1)-5-(N- nl%ylmg%hil%u 3 n'in!i%?) f\f?@%—rp ?lo;ﬁltl&lﬂﬁtcﬁ H-INMR

7.65 (
(300MHz, 1@)@1? 5 4908 58(h,NH), R1D;8.77 (317 1H)4& 0@&? 15y 7.84- 71%8 gn 21;

7.31-7.45 émgm) AT 1(2§, § g}i‘)él}'sj)énvg}ﬁ 53%6*? 319%1%1) 036352 (m

1H), 3.59 24‘64 (%H),f %@(s?’sﬂi; A 8- 3§bl)(m 201y, B @73K)N2-0248) 1H)g 145-1.61

, 1.01-1.03 (d, 6H). [0413]
(d,3H). N-((2S,3R)-4-((5- (d| methyl am no) pyri di n-3-yl ) net hyl am
i no) - 3- hydroxy-1 15

| it e tyiyheshylomingns ldpheniiutang-
oo SO ok b e i i

J1)-N3-m @RS} (G- mcmsltglagg X Ml)mfﬁyl)lsgplzthalegnc{\wﬁil Q\ﬁgﬁg@% MEz,
cmmw% 71}%58{321@ %@) 7?2%8]7&%?@]()(%3-]7"@6 (101, - ﬂg 151 (g,aﬁ) 7.36-
7.41 (m, 13}22 7.09- %(r{é @Hl) 61818 (a,H)H) 4938s,21304.2 4,2an 1;1)13;:5£23§9§ (m,
4H), 289(3;11 (;HDSH)QZ@,‘! 2(§9 (Ig;rgr?{) %d’gés %}gi %plfs ggj‘ §5‘}737 1{@
1.64-1.66 (d, 3H). 30 [0414] .
[0411] Nl «19 azﬁm)hyéfo(x@sq—e(ﬁ Hydtuytpyriding- )Sl)n}%ylﬁw%ﬂ.}] IyBHeny I

1) N3y 3,1@1; %ﬁ@t %ﬁkgﬁ@ﬁ%}pfu}%qphgxal ide: "H NMR (300MHz,

net hyl )i sopht haI am

7.55 (m, 1H),
cbel) 88 (S Tkg%"é@déom APRLEh, D). 5.6347.66 &z, (4R, 72497
7.47 (s, 11{)3636 7441 (@rmlHj)H] 13 %gz% (%7@&5%—12}@ 1P816 68 (s, %f?) ' 4.95 (s,
2H), 3. 77r§988%g122§? 06163 %4_75 (m 41% 279125 iéb'(@nﬁbb% 262987 (&OzH)mz 43-2.45

4.43 (m 1H,
7 E).89 63}3 76 1 2.90-3. 16
(m, SHGFI P 0 ”@énf e 2) 56.2.65 (m 24, 2.44 (5.

[0412] %T'J_q 6(@%%123 F%l héﬁﬁ%)ml (@’Q ot ( ( idin-3- yl)methylammo) 1-phenylbutan-

-1 sobut oxy r|d| I h
2-y1)- N3¥ﬂn be}—yl)methyl)1sophtha1am1 A9 HoblRL]

CDCl) @ﬂ@ﬁy& o N[lﬁpe g%ﬁsh;ﬁirﬁd 7890 £19), '(\égbg@d hig 4758 .
15), 7. 3? ((’gés 1H§H27é5 9. 2178(111{ ) 16h2- 78)36(&1 8 H);36.891(s, 2H), 4.96 9521'1)

7. 49-
4.30-4. 46n(1n )3 795328{51, 25, (3174 13 @, ry g&g@ ﬁem,]?&ﬂ)’, 974287 (m,

o245 i E s AT 0 328 L5,
[0413] \% 1\[91&42?85;13) 4(11((5I_|2d’1m%th§rf1arnllng)gyngln 3 H%met%y%mmo) 9 1198!1‘0}(9'_')-
phenyl yg 53&; ngtlﬁ;%n@&@%ﬁﬂ@%ﬁbﬁ%ﬁ@) Bphydnaxybisopittraighide:

1 86d,-1 RYs, 1 (sl H) A 93 Gphith 7-80-
nggg%gﬁt%bﬁmmam 6J,-1K0; § 2R, LER IRl (sel Y 19 56p

7.86 (m¢ $), 793 (57158} 7(33‘5 7 434m, Ve St 7A E%Su}ﬁ) 6%-64 gn./ 1192526
5.44 (s Ty, ‘@88%?’?:%&1 1@ 313157CH128 51%H1H) 6.5 66% (1, 3260382 (m 3H),

&7 28-4.39 (m
306 (s, 133)3293 (9419, 22N, (mRME), BT QHM ¢4- h66é111)3 .26 (s,

: 278291("1 4H), 2.76 (s, 3H), 16151631t()d .
[0414] N;D”( (%g%ﬁ%h gg py3idin-3[y@dethylamino)-3-hydroxy-1-phenylbutan-2-y )-

N3 metnyl-m ~(24- yﬂe}hyﬂmgaiele%;E)ﬁne?fﬁ)zlsclp%{ﬂapagglde 1?{3'191(&({’3001\&9? %Ch) 0

8.34-8.Q|R/|Qng éagef,\,,@yji %%@Bfﬁg%ﬁ%ﬁghgyim saht habpniader 4llth, 1H),
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(m 1H), 7.65-7.67 (m 1H), 7.48-7.60 (m 1H),
7.36-7.41 (m 1H), 7.12-7.29 (m 8H), 6.84- 6.93 (m
wakh06/160668- 6. 82 (m 1H), 4.96 (s, 2H), 4. 33-4. 2ET(USP006/013342

1H), 3-97404(m 2H), 37710389(m 2H),

3.66-3.79 3H), 2.92-
7.10- 7272ﬂﬂ)6H)26m 1;5(? (rgﬂ;lg) 6.886s. 111)4119%@ 251,;,)4 2%6:@4}11 9 %7387
(m, 2H), %%Q/ S{gﬁR@ﬁ ?@/ %é%)@{l 41,37 1S9 R QRO P 238V SSTHOIH )L 2744 (s,

3. 1. 19me;§ ((4-nethyl t hi azol - 2-yl ) net hyl )i sopht hal am de
) : H%N%%SOOM& CDC13) 5 7.71-7.85 (m 1H),

[0415] ]%1;56(92%3@3 (7}‘%504‘?)#{ (G iétfudhdBiniam gl%bréleztﬁ%r%]ﬁnﬂo)ﬂlplﬁmylbutan

2-y1)-5- (an?e?h nl%ﬁlydsmmﬁd::mdomge((mﬂ pgei)yleth;%omt aIPQ FNMR
(3OOMH23 Q)DCIQ) @@2% (sléH%;g l%é) Yﬁﬁp} §ﬁg‘£m 5, 5356@2@7 4 7(3% 1H),
7.42-7.44 Ci1H§5h*)28 5Q410] 1H)419439(m 1H), 399419(m
1H), 3. 62%15 (?;amg%)zsyfé;{ﬁ&)o%s% 383(n'1 SPRULGYPEREN AT 044 2R 5,
1) et hyl ht hal ani d
w2 T A T gy T L oo o

7.66-7.069 1 7.51-7.60 1 7.38-7.43
0416] NS 3RO urbemifamino na sty fiapheribtiak S0 STy

methyhn%tﬁ&ls‘%‘%“%g)zﬁgg B Ehna ity isd i) 11 &12\&2(@@5&
CDCls) 838. %l(@l 1,92 (1), 781965 BIN8.67A. 78 [, 112), 781857 gg(rpngﬂ) 7.11-
7.33 (m, @E&) 6 @749@](5 in, 310),'6 765685 Trn TS, B 24-8 58 (180 422236 ¥, 150,
3.94-4, oi\' 1n(£1§)5)337§él3 gz Qy%fggg 36 (§,(BD)] TROPYIRWE)IL16 35, BE)ES b

1.63 (d, 3&-1);|1)341\B3&éﬂnh$]ﬂ) N3- ((4- net hyl t hi azol - 2-yl ) net hyl ) i soph
t hal ai ni de: 1H NVR (300MHz, 5 CDC13) 6 8.38 (s,

[0417] ﬁig%(zé ﬂaé A ('3 ethb&ybezzﬁanﬁm% “HyRiyoxiyH) -phahydiasah- 59/1)( ‘methyl-

N3-((4-rfethyl@tizol 2- ﬁﬁn@tbs(/l)lmhthaaar;@%}fﬁw\i%lw 8655 370 86
(m, 1H), j%%%g@%a aﬁﬁ 7?’%7 4 69'(%%?%‘3 7% 9@1% @H%m 12617029 (m, ED 6.84-
6.93 (mh}%36;7§2§8§6n 1 ), 43&@7&2}1}) 4.33- 445 (m, 1H), 3.97- 404 (m, 2H), 3.77-
3.89 (m, P 5654 73 gn(q&g) SO REE YR ) o (W e Y b (£ REDY1 Be-

141 (m hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht h
1 My mde 1H NVR (300MHz, CDC13): 1.18 (t, 3H, J=7.2

[0418] (%1)1’ gggxyd?ogygé@ﬁﬁsggg'ﬁéx@%%ﬁi%@g? 1%&@’5%%% AIN3-
methyl- 1?3 5@4 ?leﬁglltﬁlmzollﬁ)y am%t@& '_Eﬁﬁémﬁéﬂll NMR/GOSMHAHCDCL:) 6 .
7.71-7.89 (af, (1213, BEY-73 Iyt Eby 145+ @@p,(gbgmpg,g@gr@g){phmog 137 g94m.
7, 6.0 Rk ﬁé/‘ g.ﬁg,?’é et b 13}% 455 (5 G 448-4.60 (m, 1HD, 432-4.44 (,
1H), 3. 739?36¥1&1€DH}Y_|)3)683@U17I(1¥1§3I&)]‘QC9@ :3. 161(rhll\/5HI 208MH1 (mCHEL )44 (s,

1(s, 3H), 1.59(d, 3H, J= 6.6 Hz),
3H), 1.30-7322d.94Dm 8H), 3.27 (s, 3H), 3.72-3.88(m 3H),

4.22-4.41(m 1H), 5.26-5.33 (in, 1H), 711739énb
[0419] 14)-((28 3R]-3CIsydrdoty)}4-(3- ysomto@benmpmng))dyplgenyman ol

methylM((g%%byZElg}L@%Z yl)metlg}glﬁsop%malamﬁ% d"’}?ﬁ(/lﬁ (i&b’l\@ﬁ% Q%ﬂ)j%

7138t @BV 13-%33 (m,
7.75-7. @é‘ﬁﬂy @‘g?&h’tf’-gé’ amﬁg) ﬁ%ﬁh?ydso bo 0 (H7138t143 (ohi @20 13-%33 (m
6H), 6.86-6.94 (m, 4H), 6.81-6.84 (m, 1H) O s, 28, 434-4.46 (m, 1H), 2.82-3.95 (m,
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(300MHz, CDC13): 2.85 (s, 3H), 2.90-3.18 (m 7H),
3.81(s, 3H), 3.99-4.60 (m 5H), 4.92-5.30 (m 3H),

w6 28@(iese8 4H) , 7.17-7.45 (m 7H), 7.45-7.52 (nmpCtids2006/013342
7.81-7.83 (m 1H). [0424]

N - ((2S, 3R) - 3- hydr oxy- 4- (3-i sopropyl benzyl am no) - 1- phe
2H), 361% b&(mmlz}wgs-ms (m, 5H), 2.75-2.95 (m, 2H), 2.45 (s, 3H), 1.99-2.13 (m,
(%Y( ((4-met hyl t hi azol -2-yl ) met hyl )i sopht!| hal am d
2H), 1.08-1.G2{dnRID-( 300Mz, CDC13): 1.21 25 (s, 3H), 1.23 (s
3H), 2.44 (s, 3H), 2.75-3.20 (m 8 63- 3,86
[0420] 3M)+((28,385)-3+ha@rokm4-A Sisopropylntidin- égﬁ)me@lségnp@) lmlgenylbutan

2-yl) N%pbe%yg g)\ﬁiz(é% %etﬁ'}%i?mzof 2- y%)metﬁ}%)lgo%tﬁanMZ S ﬂlﬁ/ﬂz (ml
CDCL) Ms 3(8((3%}3)@7'69 184 (Iﬁl u@y ormtmft olbelrli)ymmmg @B; 1)I7 82y7.43

heny | but an- 2- th Isulfona

(m, 1H>,z 4@)7 219 (Ehdh)! ét%y% 99 @apm}]éﬁérw @é{) 3P AR R-3 P&a?ﬂ% 87

(m, 2H)C1P§%§)(7§1 (Iréﬁ‘%l)(g9g§ﬁ§ g 6 %22 g@ 961@?3@%29%@0 (%"QH 2.44 s,

3H), 1.53-23%6 6H)(m 3H), 7.16-7.46 (m 14H), 7.80 (s, 1H),
7.93 (s, 8.03 (s, 1H). 106 WO 2006/ 110668

o (SO B s e

methylrhethyleul fdnlaoti do)-123 Y (R)- Mhenylethyl)lsophtha amlde I—?NMR (300MHz,

e TR Fonis 1t 33 2 i), bR LYy m;@g%gﬁﬁ@gges 67-

3.85(m, AH), 4.§9-E4¢ogm§5ﬂ§,m.23351)32 (th, 2B),4.0367.66(m, IHH), 2.79@, (H), 7.91 (s,
JHY., 5.24-5.41 (d, 2H, J= 47.4 Hz), 6.88 (s, 1H),
1H), 8.06(13Hj. 41 (m 10H), 7.53-7.66 (m 3H). 5 [0427]
N - ((2S, 3R) -4-(3-ethyl benzyl am no) - 3- hydr oxy- | - phenyl b
[0422] UNEIDG(2S, JR)-3 Nrdroatyhard 3- 1sopropy1benzylam1no) 1-phenylbutan-2-yl)-5-(N-

methy g b UBTRFL0)RE ) 1-phem et pecptiat e FEB g b,
CDC13)21 ‘@g,{_'?H),gl"%ll(s 23}2)21?59@15 307=2k Hp%) fﬁ 2894(@ 8IH-:Z 957 gsééﬁ)
3.72-3. E{&{m 2H), 4. B-841(rs, 1HIHP, 2675 333(117 lea) (ml 71$9A)m 1AID57.77 49 1H),

63-7.73 2H). 0 [0428
”ﬂﬂ%zwﬁﬁhw|(dﬁmmnm;méqummwmmmz

I necar bonyl ) - N-(E{ S, 3R) - 3-
[0423] hyelfluwntg-24Hy¢@odek- aS}BBéfngda(Pﬁ}hﬁx3 -methoxybenzylamino)-1-

phenyl}%ft%sf %l IQ% r%h}é %’(@e”ﬁ%"fﬁﬁ%&@l%&&@%%lamwm
(300M§z @3@13)7 3 .49, ﬁ% 2.90-2.88 m 3B1Y, 3181(SBH), H9XA.60Ym, ZH), 4.92-5.30

, 6.99 ,_1H), 7.09-7. ,
(m, 3E0R GE6(en. 49),ny7-1 4§ oy 60 7322 Ly Tilhyy 15797 (s 1AL
[0429]
[0424) NINY. (28,38~ Bychyly-0x9-isbp(cpiteningsopiodieliopy tomtanc-y -

| but ap- 2-.yl ) - N3: . . .
methy G (gro sl dachr ey isenlspideo R Sz GOy 121
- 94 35161
(s, 3H)111’é_§'(s'\'$)7(23@49M@H %@zo g% 42) 3(@ 3%6)(21 223?344 gi : nii(m, 1H),
4.92(s,2H), 6.2 63113, 7. HY 25 (61 ‘IQHB 7736 ﬁz(ra H),§. B46-7 $3(m+3H)
7.13-7.25 (m 7H), 7.42-7.46 (m 1H), 7.69-7.72 (m
[0425] 2"11)11 E (M%Qﬂ %3 ﬂuoromethyl)benzylammo) -3-hydroxy-1 phenylbutan -2- yl) -5-

dr ox 4- et hoxyphenet h m _no
(N- met@mmqﬁmulaﬂfogawc}% -1 lghenylethyl)ls%ghthalaml e: 2 N'NPR (308MHZ

coc ST A B o

439 (2D, £283-2 @, D 718446 (@, 14H) S7.8B) 1HY. B (ss 1HB)03 (s, 1H).
3.71-3.78 (s, 1H), 4.22-4.36 (m IH), 5.13-5.25 (m
1H), 6.69-6.71 (d, 2H J= 7.4 Hz), 6.97-7.33 (m 13H),
7.73 (s, 1H), 7.84 (s, 1H), 8.10 (s, 1H). [0431]
N - ((2S, 3R) - 3- hydr oxy- 4- ( 2- met hoxyphenet hyl am no) - 1- ph
enyl but an-2-yl ) -5- (N 106



5
nmet hyl net hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht h
walaovidesss 1H NVR (300MHz, CDC13): 1.69 (d, 3HpC3AISZ008/013342
Hz) 2 78 (s, 3H) 2. 97 3.31 (m 11H), 3.73 9s, 3H),
En}[ﬂ 35-4.43 (m )}3 5.22-5.34 (m
[0426] 1N|} ((2§;3i® (%8 l{ommq_’fhiybbeﬁzmlzm?nozs? pygroxyripphenylhgtanz-ylg-N3-

methyl- rﬁ]’ﬂg(ﬂxg!)évhg@l_%goﬁ gﬁgéﬁ_&gfs{s%mh a.lg‘%de( é\f@)}l (3([)%%] GGl 241

(s, 3H), Z7BGLeND-F)) 3.34-0185 (B0, 3H), 4. 26 4.36 (m IH) 4.93 (s, 2H), 5. 24 5.41 (d,

2H, J= 42%%)915%182&1% ?ggm N 1% 715@% %/%et hyl )!]Eoghtzh

, 1.53 (d, 3H, J= 7.2 Hz), 1.64-1.82 (m IH)
[0427] AbACS, s@ 4 - (A-cthglPehip120i06)-3 108 65y FETASIO0EY- Dy 334 3-methyl-

N3-((4- r&&?}quylt 2§%§%m ?halgn »;83-1 %ﬁ_@%{é@%é;hg A %’;nl 22 (t,

3H,J= 718*sz 72 85&( SH), 12H)7r2 85@92(&?%174)3 HA)4B3B.10 (m, 7H), 3 71 3 83 (m,
((2 - et hox%benzYI am nos) I}i
3H), 432t 1o, ziID 4}93@, ZHét%% CSNéH@ (R3-723 (m, 10H), 7.35-7. 40 (m 1H),

t hyl t hi azol -2-yl)ethyl)i sopht hal am de: 1H NWMR
76377%:98‘0% CDC13): 5 1.88-1.94 (br d, 3H), 2.65 (s,

[0428] ?}n(Z %%}mgth}?/’hé?@ rggrthy]:%)ua ? gfggbﬁ)?fa@ @gﬁﬁﬂﬁ ((32% 3R)-3-
hydroxy-/4- ﬁm@t}ﬁzyﬂélﬁglaﬂﬁ'ﬁo) 1|7-B) %nga% 3-béFhmide: 63 NMRE 300,

CDCl): RI43((23518 R)nsa OR (oA, 3-463s, |@Bb&ﬂ§+3b’éir(zlylfﬁih ﬁ@ﬁ-413€b¢m,an)

517 (s FaP PS8 Voo bR, 310934 firdERy £ Chl B o

Hg. OMHz, CDC13): 0.9 .0 (d, 6H, J= 6.2 Hz
8.02 (m, 1@8 %ﬁﬁ??n 1H), 245)(3 3H), 274316(m 9H))

o429) L35 304 Rl ottty Tl A nlbuygh -

methyl-IR3) (4 mbﬂhﬂfﬁlﬁhzol 2- yl)methyl)lsophthalam1de 'H NMR (300MHz, CDC13) 2.42
3-i net hox hen

s, 3H), %,ggéyma@ r{éﬁ_) 3 Y5 5453 68 e SHD %5 TR R Yt o,
6.73-6. 7@ ”3’ 5’l6t )7 13- M‘%gﬁ“ﬁéf W&Wﬁ@Wg‘ggo? 7NGn (4B,

i sopht am”’ de:

[0430] %@ %’5 %&dﬁ; gl P%fg%u@%yk) Qv
methylm%tﬂyls&foﬁé’m{&) NBHI(R)-4- ‘}ﬁgnﬂet_@gfsﬁbhtﬂxﬂhm& 2[4%\2»43 300MHz, ’
CDCL) 3 4(d83351=(:i,2mz94) 410434, 111), O G0, 3%7 o SH) 3878 G,
1H), 4204 y%(él}, i35 13 §5b§u ah TEDVE6ORMA A 4'E0Y6.97.5 %3, Ham,

7.73 (s, VH) 703 (RELHDY B-1N3s,(16H: et hyl . t hi azoI 2-yl ) met hyI )i sopht
hal am de: 1H NWVR (300MHz, CDC13): 2.40 (s,

0031 NI W%?;‘ Bl g 1.6, é’%ﬁéﬂ% o

methylmikEH)ylsubfori 8mifloDHN 3¢ (R )-6 #@hen?leﬂ@l)?soﬁl&hélamldH-ﬂH NMRE3 UOMZHZ

CDCL) 89 (@ sk 73324, L7 (4 PSS had L A1) 470 3.5 8%16

. LOSIORYATEN AN 1 670931 (I 103728y 14 745

7.49 (m,| JH)s 396t 7H @mld% 8.5H(HINED. (300MHz, CDC13): 1.61 (d,

3H, J=7.2 H), 2.71-2.87 (m 7H), 3.31 (s, 3H),
[0432] 31;1071(@ ﬁg 16 mgil@kw @5156%1%)@b6nz§ﬁmﬁﬁd>) ﬁbhirﬁy%%&% g y@ﬁsl(m
methylmeﬂ;ylsulfpngmd@-NBi@) la)mgyl(:gxyl)quphthg yedy HNMR (3 OMHz

coct)Yrd E SR 6 3301 Sy Sk 31701 AR RATY QT 119) 2594 8 fn,
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(N- et hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sop
ht hal am de: 1H NWR (300MHz, CDCl13): 1.62 (d, 3H, J=

W@ 2206129668 2. 65- 2. 80 (m 5H), 3.01-3.05 (m 1H) PCT/US2006/013342
3.19-3.41 (m 4H), 0371383(m 6H) , 408434(m

9H), 3.2%,22, ’3}}3;32.,%%%:.333&2 Errgn 3}%)';%1 226 3{792( 631%?)1&)1”& 583’&@ 1;{) qu 530 (m,
14H), 7?%& éfﬁq 465 1898 MRs20Qp/ 110668 PCT/ uszoocs/ 013342

[0433] 3 ar o ymethgxybe 19}51%}50) 1m°hte1qgﬁ(>¥f’ he n)?ls Q\}/
ﬁ Wﬂ‘iﬁ’ Ei

methyl-3. X@s%% ﬁ]eg%gd%ydggﬁﬁ?%ﬁm{sefgﬁmm}@%{m ﬁx(l@a (%ci@%lga{bﬁch)

1.88- 193@“113}13 2.65£3, 31, 568-2.389ny, ), B19P- 403(m186€1§,,43®4)433 (m, TH),

s+ SEGED ST (g S A0, T 18 8 oo Tosgm.
1H), 7.884093 (@, 83)(s, 1H), 8.10 (s, 1H). [0440]
N - ((2S, 3R)-4-(3-ethynyl benzyl am no) - 3- hydr oxy- | - pheny

4] AT e R e PR g -
methyl- mm:smeth;zltﬁjaz@elz yaiﬂpthyglsapmhﬂzmdez ' ANNIRIBOOMIEZ7 EDCL): 0.9
(@, 68, T G HS 3T b9 iy T 56 300 2ept-3 1 (myDHDs 37184497 . 3D,

4.30-4. 3@%&}17 883 (5213, 14)84-7.39 & BryL a8 &nOBTY 5.:722H06 (m, 2H).

[0435] D{]LI %8 é%%%ﬁ?&%&%@y %ﬁ%&ﬁg)ﬁy hald 1}'1101)1eny1)p¥ ?an¥1no) phen

phenylbiNan-0(¥- Wﬂeﬁéi&rﬁétﬁif}sglfdgf}ﬂi@d)mﬁ Xdl@qpbﬁ@ﬁﬁsﬂ?lﬁﬁophﬂﬁlamlde

NPy RPN, AEDGIE 1 G0, 3051273 17 1822, L) > 347 m, 3H),
2.82-2.98 £§1 7@)39[7 X 435]03(@ 2HS- 2 (s/38F 484 750Q 116, 4%175.46 o' T,

6.60 (s, NH), 7(25S]. 3RXm412H)3|82336L&318 (i) 218y, BYdr(exyil - phenyl but an- 2-
yl ) - N3- net hyl - N3-

[0436] n‘_ﬁi Bﬁséﬁ)%[@ szﬁﬂﬁ&rg@&e?yb 1&;59&&211@ 6@%«Qﬁoxy%élé§%‘%xmo)butan -2-

y1)-N3- Isetbrg-m&(ﬂ 1hethyBhiezold2-gBmathsDisophthalenided ‘HzNMR, (306} Hz,

opet): e e TR 122 5 6o 8 452 A LRORPRGHEL Ry arf b 22478 (.

1H), 4.9810/12 t@sz%‘ml N$f), £98-7.05 (m, 6H), 7.24-7.26 (m, 1H), 7.38-7.43 (m
» 488 P}) (4- Orfrnet hyl t hi azol( 2- )3 met hyl) (lmsop%t hal am d(e

lH)769717riflﬁnwﬂH)3oosz CDC13) : 240 (s, 3H), 2.85-3.19 (m
11H), 3.66-3.78 (m 4H), 4.23-4.32 (m 1H), 4.91 (s,

[0437] ZIHﬂ ((%,311) ﬁ(§3 dlﬂmroﬂkﬂhyl)%rm%gxﬂ@-(ﬁJilihetl?d?l)ybeﬂzy&ﬁmﬁoﬁﬁtan 2-
31)-5-N P B Y- RO -mhs s Disombib e LB N M Roh
|
(OMIELERRUDTS 1 087 2 ) 271287 (. THD, 2315, 3, 3713.90 0, 68,
4.25-4.36 (HL NS 2R6GBHm, mmlﬂm 9P (] THR . (857.23 K, SH), 728%(s19H),
,.3.75 (s, 3H), 3.82-3.92 (s, 1H), 4.59-4.68

794(52 8]9]3{? lﬁbs (gs 1H)H) 6.79-6. 88 Efn 3[?) 7.08-7.27

(m 7.40-7.44 (m 1H), 7.69-7.72 (m 2H). [0445]
[0438] NNl(( RRJ-h3doysirietdymath¢8yheatlamiropn z§iiarmil deylttah2ing)-5-
ety 0B G AR R k- el isombttaeyides  NMR GO
CDCly): hadszam, dH, J=1H2I\MB 23@QMfJZ(m 59@@16)-3 03 (fad 1(—13,3 B41s, 4(1 (m, 4H),

3713, 86}@50 6ih. zgoét@g( |55 219,.§ 38 mQQHI 5262996 o, Fii0. oy e,
6H), 8.0 885 (s, %%)(mggsfqﬂ),%,p;(s,(ﬁ.{)_lm 8.35 (s, 1H),
LR
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1H). 109 WO 2006/ 110668 PCT/ US2006/ 013342 [0446]
N1- ( (2S, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- pheny
woOhoicaneas yl ) - 5- PCT/US2006/013342
(et hyl sul f onyl et hyl ) - N3- ((R) 1- phenyl et hyl ) i sopht hal
am de: 1H NMR (300MHz, CDC 3 1.67 (d, 3H, J=7.2
[0439] HAY1- (@S;Bgi)ﬁshy&%y 443 drydmxg mmholmhen@haﬁnﬁn@Arl-phmylbutan

2-yh)- 56(@ me@yﬁxget%ﬁﬁlg?t@amlgc%ﬁg &@ﬁG&e%leg}mﬁTfhﬁwlapl %@MR
(300MHE) CDE15Y-. 1968 (d$ 3H;LH) 7. 2&{;3;92 68-2. @F@n 10 gglzs (s, 3H) 3 64-3.78 (m,

4H), 4%14(3{4(2;;1&52 gﬁﬂr%;zf&ﬁ(ym) 651667 G, ST 798739 (m, 10, 76 (s,
R i g S 2
1044015 815 B GH e i) SRydoty-Sehai gl Y- O
methy]ﬁm@%isﬁlf%ﬁb) M((Rﬁl%%eﬁﬁethﬂ?’pso%ﬁhﬁgnﬁesllf MS(%@@MHZ

CDCls). 362 @l, 38, ng7 A Hy), 24145394 fmpZH), ;1287 B) 1), 26055,381), aq7 1-3.88 (m,

3H), 4. %f% 38?8,_'?H) 5508590l F?,ﬁ) ﬂf? 449 14hfy. 8(46;,2 H’éﬁ Y5 ),

8.05 (s8L104-8.08 (m 1H). [0448]
N1- ((2S, 3R) - 3- hydroxy- 4- (N- (3- met hoxybenzyl) - 4- oxo- 4- (

[0441] pWIf ﬂ%g 3R 4 3- %tB E;flbenzalainnlo) %}é%dr?’f% t1 é)rl%e%y }1t)an ¥1NI\{Te1inethyl-
N3- ((44mydthn5&thhazbs?14yﬂ)mmhnyl)isx)phlbl&la(rﬁl% 1H:')NMR (3OOMHz CDCI3) 2.21 (s, 3H),

2502 clbbbetay3 606 i 4 37 i Dy 72 o SH0 66 6B (¢ D, 6.95-

722(@&%}{0%3@7@%@3@1{) 3.22 (s, 3H), 3 76 (s, 3H),
5.20-5.32 m 6.64- 6.82 (m

0442 @ q (%%9%@ é%{yi%ra Y a s ﬁgﬁ%awmﬁé RN

methyl@lYafszjEJﬂfi)ﬁre‘rhyl)lsophthalamme 'H NMR (300MHz, CDClg) 2 43 (s 3H) 2.80-
am no) gent anam do) - IEl;)he%yl but an

I
3.09 (m ﬁJ;ID nge%/ F9484 ik SHRrA- %ﬁ;}l.ﬂ[{m@@ (s, 2H), 6888; lH) 721 770 (m,
14H). 1- phenyl et hyl )i sopht hal am de: 1H NVR (300MHz,
CDC13+CD30D): 1. 60 (d 3H, J= 7. 2Hz) 1. 88 2. 20 (m

[0443] 35%1’-((§S %é)-(%shydmy 4-§2-61;gpthqg(yp]6en(e§hylapp.]}10) g-p-]pgnxlguta }{l)-N3-

e 3R g i o BhaR, (24
(s, 3H){185-814p (w0 OUBD]3.66-3.78 (m, 4H), 4.23-4.32 (m, 1H), 4.91 (s, 2H), 6.81-6.87
o 4R PR 22 DD & (Y S PR Qg ) -5 (2 mor

oxopent anamm@)I 1- phenyl but an- 2-yl ) - 5- (N- net hyl et hyl s
[0444] uINbﬁ&-ﬁﬁB&r}” CORI-(4-mehmsyphenethylaniisop hiphendbitde2-IMHN3-

methyl N4 %9%%’1&%]}%)%%% pféqa?zi,ﬁuﬁggﬁﬁy%p@\ggz(gpch) 2.41

(s, 3H).8H2- 3219&21 ( $H), 3#% (s23195233;203392(@, 1%0;:, .59-8.68Qm31 49\3 (s, 1H),

3.64-3. 74
6.79- 6&f€2m 07208250, 519, 330 e DR 19 T im0k (
1H), 4.58-4.64 (m 2H) 5.23-5.36 (m 1H), 6.20- 6.35
[0445] ( AY1-(A23.B8R)- 3aq>@zexy64gmn(emox4bany17anﬂiﬁe)71agﬁermmutéﬂzl)yl)-m-

5-.7.98 (m_ 1H),. 7.98- 8.00
methy Y4 T Srob8 Do) Stk g3t NMR (S00Mi,
CDCls): 2.41 (s, 3H), 2.70-2.98 (m, 2H), 2.98-3.18 (m, 5H), 3.70-3.73 (m, 6H), 4.25-4.30 (m,
1H), 4.92 (s, 2H), 6.74-6.89 (m, 4H), 7.10-7.22 (m, 6H), 8.03 (s, 1H), 8.35 (s, 1H), 8.52 (s,
1H).
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[ 0451]

Nl -((2S, 3R) - 3- hydroxy-4- (N (3-net hoxybenzyl)-5-(4-neth
wolpicpaoaasi n- 1- yl am no) - PCT/US2006/013342

5- oxopent anami do) 1- phenyl but an- 2-yl ) - 5- (N- met hyl net hy

| sul f onam do) - ((R) -1 phenyl et hyl gl sopht hal am de: 1H
[0446] mh(@m}i’z—hYMéa(éwe@w ybehzytamino)-4 iphegbatag-2-pl)-5-

(methyl%?fééylf%e@l?%};ﬁ?» (@zb ng‘érget%%?@%é_%[hl% }E%Q%ﬁﬁ& CDCly):
1.67 (d, 3HOR= 4,251&)( 278 (4B H) 2. 2029712, @m’) B80-3.98 (22 65),3824 (8, 2H),
4.42-4.45 (g 1. 3530 538 9y T, $if6.96 (2 3185, 721 T i, 10, 7.78 (s, 180,

7.94 (s, N{) (8(12)%313)1)3 hydroxy 4- (N- ( 3- met hoxybenzyl ) - 5- oxo- 5- (
(pi peridin-

[0447] ylﬁi-ﬁ%%@% ELV% en%a(ﬁggg t)h()(ﬂ? he% lf&mcrp%oﬁnc?ethyl&mm”? 4-
oxobutaﬂmﬂﬂ@ﬁ%%{lb&thﬁ@%ﬁ}-B%N%ﬁbtﬂ?lméh&l%n@m8 g( 2 -

3H, J= 10 Hz 1
phenyle@yﬂlsoglﬂ)lalalzllm Ié N_'M (A90MBlE) CDQIﬁ-ﬂI@QD)g HpO (.38 .](—37 2Hz),

O ST iy e B
3,49 (m{I), 38603.761C ), 246 (%) 3504 890406 5B 470436 B3 5-
4.64 (m gﬁi;ég?ﬁ i i S s m, 11D, 6061 695 Ly 48, 720945 (',
10H), 7. @ae}r }1@37 é&\b'ﬁ@t hy | 1t @364%“& gﬂla'i'Hﬁio) -5-((R)-1-phen

yl et hyl Gar banoyl') benzam 6!
[0448] %Q{W&%B@L E(%bené%i nl?‘n) 4- ox but an agg (rlnH
ylmethy&lgl)l)lno)%m%ﬁa:(ﬁld%n( nﬂb&tan&-ﬂy S(éN m%mg/lm&h?@m{&aa%ﬁd&)nm «((R)-
1- phenﬂﬁﬂ%@)lﬂﬂbﬂlalamld% NMRS@D MHSZZ DG +CPYODY 1048- (A, AU( AT 6.6Hz),
234335 ol 20 B 30 P 18 B S B A4 25 - S 052 «

m, 1H), §&uhg 82 4nf, 3tBR7.80-3)364 mO12H), 7.42-8.48 (m, 6H)
hydr oxy- 3- ( 3- ( N- net hyl net hyl sul f onam do) 5-((R) - 1- phen

N s s R T R e R
ylmethyMVﬁhc()ﬁ@tﬁM&mdoED@h&Mﬁhﬁ@? yIESHN- r(lethylﬁtd;thylwlﬁmﬁmh'&j) N3-((R)-

1 pheny)(zegl‘§?5§3' fifhg ag‘édeg 1 S@Qhﬁaﬂzﬁ ?%}pl%éﬁ Qxﬁj 1%@1 st f27.2m),
1.88-2.28 (ﬁa82ﬁ) 228242042 %ﬂﬂ) 4P 26521(556 31312 4.80-33)(m, 38, B (3RM), F64-
3.76 (m, Ng)( ¢ as (8 Rﬁ):ﬁ ﬁ%r@)(ynAlI@Bé’fri@t%@&g/me AR 28215036 (Lmp hidhb.60-

682(m19%2%§éﬁéiym?ﬁﬁ B3R et hyl ) - 5- (N et hyl et b

yl sul f onam d [ sopht hal am de: 1H NWVR (300Mdz,
[0450] OdEAESHRebh r@% N(3-methoysbenz gy (2-momphoinapthylamino)-5-

BT D e ey e

phenylethyBReophthafideml HINGHIR BOTHEIAH CEKZIQ-F@DM) 1759Qﬂ 71—1,2,4— (6r6Hz),
1.88-2. O%Zgn 2@) géogz %%é(i ,ﬁH)i;_,;rSl 2[@@@52}1)1 K:Y) ( s, 3H) 495508 (m"iH)
3.20-3. 3&'7(m§ Qﬁ§5 33@ (§ iH)dB%yséo { 3;278), BRavReney 3 M0)6 ds RRSNY 92-
4.04 ( m(1xd)d Moz@ﬁréﬂlﬁyﬂ )lwactéwzmw B hY.L3-5SB6((MeMEDL G120 61535 (s,

180, 663 P00k 01883 M%M%@ﬁ&%% U, 110, 7.95-

800(m21 -3.08 (m 4H), 2.84 (s, 3H), 3.27 (s,
8-3.85 m3H), 3.73 (s, 3H), 426435(m "1H),
4 46 (s. 2H), 4.64 (s. 2H), 6.74- 6.88 (m 3H),
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7.07-7.24 (m 6H), 7.53 (s. 1H) 7.75-7.77 (m 1H),
7.93-7.96 (m 1H), 8.05-8.08 (m 1H). [0457]

wOlRe(6(12668R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am nopetASh®RY13342
| butan-2-yl)-5-(N 5

PR Tt T e T B

5- oxopénlfbﬁi’anﬁ% f’-ﬁheléﬁblﬁm?-b%) % %[’él gﬂ%tﬁ?%ﬂmuléwu?o)g\% (ﬁ) 1-
phenyleq:h;@)gsaphggﬂa(rmde;pr}ﬂ NMR §8)08/H2, G¢1:16P;0P):7657 @, 38, Ji=6.6 Hz),
2 B, o822 L B o504 TP g B 04

(s, 3H)[®4>531112(m 1H 420472 m, 3H), 5.22-5.38 (m, 1H), 6.56- 6.80
) dr 0X (4 (S)rret hoxybganzyl %m no) ?)Iﬁl 3D,

7,007 P m kL 7RG (s 3
nmet hyl - N3- ((4- net hyl oxazol 2-yl) et hyl )i sopht hal am de:

[0452] ' BINVES GRQGWIOX}GD@N;’G@EBmybeﬁzylZS-(ﬁo 53@@ fen?lﬂr B 16

yl)ethy!%pﬁmoﬁggnta%nye}zg)4?-gher{yﬁl?utg{% yl)65 @g mq;hggle(hﬁls@fqpammw -N3-((R)-
i

1 phenﬁetﬁ 1%9551%2{1&9%@%1;1 gf(iwﬁgﬂo(l\é?{z,zé?ﬁm +ob; 3? Hiialif

Hz), 1. 84ﬁb 0 mnpmhﬂ%uﬂ 46{(12; 19H), 2.81 (s, 3H), 3.28 (s 3H) 3.40-3.60 (m, 2H),

374 (5 11k SERHLE B QLD 1 40 AR P SUDMAR0- OB S dBBCDRG. G,

3H), 7.427.286m, hlﬁ? ﬁWB;ZZ%nf’@H? 04 (m 4H), 2.84 (s, 3H),
28 s, 3.62-3.86 (m4H), 4.30-4.38 (in, 1H),

3.
s S8t ol ofy Lo SRy T iy R0 2
hydrox NB~(8(X- rﬁeiﬂyhﬁéthylhlﬂm%dd} -SY{(RyRigheh Y eNidaitadod Bbesahiab)-4-
phenylbﬁlgﬁ%%){melmn@ %W&W‘F@G%@n@%(ﬁ‘@%ﬁﬁ@hyl i soph
coct gy dsg b SO, BSOS RIS DN 2 24 £ 2o
3.80 (m( 3t]), 3135, ( s, AH2.25 B8 3H)N3.92-H)68 (4n A8H) 468-1.84 ( BLFH 66 B@ 6 82
(m, 3Hf8?élﬁ P %@1}1}770791'52(??111(3%) oH), 7.50-7.89 ‘m 4

é(ZS 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) - 1- pheny
[0454] | gd ArdipydrpXy-5-qxi-2,5-dihydrofuran-2-yl)-2-hydroxyethyl 4-(((2R,3S)-2-

hydrox;??gé“)ggﬁétpgﬁn QR RN, I00) %Bm/ﬁ)@h%@g@ggfg@%g Hbdimmtdo)-4-

phenylb(ldfl)(ﬁﬂlethbﬁyﬁe&ﬂ))lmui’o lloo@bﬁﬁbnézifb Wl\%l@(ﬁﬁ)l_l\lgﬁz 3H),
CDCIAISOD 53 (dn3ThH- 68 T3 S A2, QH» 281 6310, 305 (m 1),
374 (s ?rlr:?) 3 éﬁ)%f (A0shy @*) VZiZﬂnG%TB-IK £75 50 () xﬁ,ﬁ%ﬁ&%ﬁﬁﬁ 3H),

7.04-7.30002 0 08), 71968 B0RG] 3HP2006/ 013342 [ 0462]
Nl - ((2S, 3R) - 3- hydr oxy-4-(3-net hoxybenzyl am no) - 1- pheny

[0455] | NWI(GIIS' ?R)lk-)nyéro@('_?M (3- t)ho:li\xébe?%%ﬁm?og but glg FN% gR)

| et hyl Sul f onam lgo

1-(4- (hYQr@mr@éflyl)DHaNm -YBOINH35(N- Iﬁﬁlﬁyﬁﬂﬂﬁmfdnaﬁmﬁ@%ﬁhthabimde 'H

o A SRR, ot ek o i e 3 0

3.26 (s BH), 3, 5634}25( Iﬁ&}?m?) 8, 3ﬁ)/,21424 53@/@( mﬂfg')m §§ 926H) 5.32-5.42 (

m, 1H), fl:f)“ 6@317’3 83@97(%7 %Hm 6ItIMe§§](s 1H) 7.75-7.77 (m, lH) 7.92-7.96 (
m, 1H), %Uos(g &%R)lfﬁ hydroxy 4- ( 3- met hoxybenzyl am no) - 1- pheny

[0456] N1-((2S,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1 -phenylbutan-2-yl)-N3-((4-
(hydroxymethyl)oxazol-2-y1)methy1)-5-(N—methylmethylsulfonamido)isophthalamide: 'H
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met hyl - N3- ((2-i net hyl t hi azol - 4-yl ) net hyl )i sopht hal am d
e: 1H NVR (300MHz, CDC13+CD3QD): 2.64 (s, 3H),
w0 206130664 (m 7H) 3.66-3.80 (m 3H), 3.78 (s, P8HNS2006/013342
4,30- 4.38 (m 1H), 4.68-4.84 (m 2H), 6.78- 6.93 (m
3H), 7.04-7.40 (m 7H), 7.44-7.82 (m 0 4 046%
NMR(3mw{z4cmwamoﬂ)olz 79-3:08 (ot 47), 23K s( 35,338 ( B3H) ot 6%-85 (

m,3H), 2Bl A2 435 By TED AR FAEDk 68 (513ENE The B0 (Bl

X 0@ : ; 1H), 3605-8.08 3ih, 1H).
70772%@%8@) ¢53% Biﬁﬁm'z(néd)@@gigz . (}n)BH)S( 0 $5 )

[0457] éﬁéi(%:;%RWy%?x%%G@(%tg%%en%ﬁ%ﬁ in) 3 ptengtdho- ?1%]758(1\1

methylnféfﬁylsﬁ%@r@ldo) -N3-((R)-1- (4 -methyloxazol-2-yl)ethyl)isophthalamide: '"H NMR
(BOOMEAG (Zﬁﬁﬁbn)kgydr(gx 4 350ES hoxyReN7TY! 3\ 045 5, BAE Va1 (

s, 36), - Eﬁéﬁ(%@agm %kgﬁgié%g é‘gt’h«) hs@é SQQRIH fm!},améi% 90 (

m, 3H), (7nn2 71‘2{3(31 68,3807 0 BHH) 3.8%7. @4 (mSl-l)I) 749727994n36H) 8.10-
4.48-4.62 (m 2H), 6.76- 6.90 (m 3H),
812(@”@%7 27(m T7H), 7. 36 7.84 (m 20 4H). [0466]

N -((2S, 3R) - 3-hydroxy-4-((S)-1-(3-net hoxyphenyl%et hl\yI
[0458] rrN”ldX2S],3]ﬁ)hé-ﬂnydi-aln(32methoxybenzylamlno) 1-phenylbutan

methyl- ﬁ%(,@%gﬁ%&cpﬁ’ m’r\fyé%a@ﬂ%tz %h%@é ﬁ&@@b%g o?rr:]t h

CD013+2:1jij872 52@ (3912 21,741)3 167(nﬂ0’81) (341380 (m¢ 3213737/81(&73}1);14 Bl-

6
4,44 (g BED, DT RARp. (0, 20678 6061, FTREOTS0 (g i, 502789 (m.
4p). 3 783-3.633 (in, 2 H), 3,020-2.858 (m 5 H), 2.646 (m
" 2 H), 2.421 (s, 3 H), 1.398 (d, J=6.6 Hz, 3 H).

[0459] N%ﬁ?%e%-%%h? Seydparyr b 2 ydeg o L-paemiethgipie ri'yPI}eélef}R}ﬁw&l -2

de: "H NMR
yD-5- Wﬁ@%ﬂ?ﬁ@é’&%ﬂ& e (S 1? }ﬁ?ng%eéhyl)lsciﬂh)thr?éﬁl )i sopht h

(300MHit, &1 Tt CRIOIVA. 5(&3(@o3w %. @12 3EBIANM, 48D, 7.8 $2 3K 3.28 (

s, 3H), %ﬁ@%?(fﬁs@(gho&é@(wﬁﬁﬁ} 203, %@nc 117{) i ?ﬁ)b](?h 4810,%.76-

31 798- 3. 681 2
778(11“’1‘1—13)1@@7"@7(’_16’: ﬂgﬁg(?msgz’at&nl ) 983 (m(rzn H),

o) 2075 25505 %&w@g%mf@@meﬁa@goww i

methoxPl)eIfzgfﬁﬁm&F)’)l Bhdiytbuteny2 41)(S1 medtindkypiehdyhate: Ho NMR{BQOYIHz,

but a

2

CDCLHEDID: R G2 TR 2570 LAy THOGHAASS D). AR SED.

s LGER) CEHI a o grgor G ok

m.4H){5.90 (m 3H), 7.08-7.82(m .10H),.8.30-8.71 ’(m'3H). 5
04691

[0461] '\“Nﬂ $(§§ 3%'5{)3 1%1'9&@ @)(3{ etk dheyBBIAYnbIRO) V phetyItad 2P BYN-
methylmm(y(smfmmylb) NBAER). 1 Fthjazphdobythylisophihrlamids: (& NYR

(300M§%§?8§HZQP?D%? 6,38, 7T %gﬂf)n:i%g'% & 4o, 1@42@( 3H), 3.29 (

s, 3H), W)oa 897 (7§r5 7)2?’53 '(55(s %H),42&47% (18, 1H)5,5465.60614, IJH) 6m6 6.90 (
m, 3H), 708’730(m 6H), 7.6 I"’}69(m 1H) 7.81-7.83 (m, 1H), 7.95-7.98 ( m, 1H), 8.10-

8.13 (m, 1H).
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[04701

Nl - ((2S, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- pheny
woOhoicaneads yl ) - N3- 0O PCT/US2006/013342

met hyl - 5- (et hyl sul fonyl net hyl) - N3- ((4- net hylth| azol -2

-yl )met hyl )i sophthal am de: |H NVR (300MHz,
[0462] NUE2B8SR)SHydroxys4-(3meghquypenzylaming)- Fphenydutane- % (N-

methylmgthygsébléag@(im Nﬁﬁ&ﬁ) gpﬁ% %gg%l%%_g rﬁhﬂgj—éﬁ d% %@N%@Ré (m

CD013+@1b90D .Q4GhLl, 3H, J = 7.2Hz), 2.60-3.02 (m, 4H), 2.82 (s, 3H), 3.32 (s, 3H)

3,683 TH AR, A TAL i ﬁﬁyguzﬁ L2 30 Y Y a8 SR S A SRR 3m),
7.11-7. 4@%@&} jo%&mgt(w 3@794'E7'1 96 yh) Pﬁ}ifsyﬂﬁg %@gm hadani de:

[0463] gﬁgﬁ@g Sé?é S(RIYdrg (3—@1 ibéﬁybg%zgfaarglnoglbphe%ﬁglg%%g%B
methyl- I‘%}K(Q 1?8%1?151%15201ﬁWl)méthylgrs&plﬁﬂalétﬁldJI‘H NMRQ@io0MBE, (m

CDCly+EDsQP 264 GpFH), R326c3.245(BRIE B3 AGF:Ekyma3HB - T8k h&dfbef2y)-
435 (o PR 8800 989 75 RO T

y
4m).  methyl)isopht hal ani de: 1H WR (300 MHz, CDC13) 8
732716(m 10H), 6.93-6.79 (m 4H), 4.98 (broad s,

[0464] ((A.‘Z‘etﬁglﬂflg}ol gwmgﬂgﬁf%gé‘ g&?ﬂ:«sél ox[ygifgﬂ 2.77 (m
methoxyulem(}(laﬁmaﬁn p'irehylﬁman-)z-ﬂ) a-methiybsophtniapkider HOYMR (ROOME

o MELRB Fal 8 L R e BT ) s .

7 R0$9436 Q2n,(7H), 7.33-
), 4. 253G S 8%%@(%?%5%7%@”%*%’?3 I Pasg (),
7.78 (m34H5 (s, 3H), 4.21-4.33 (m 1H), 5.24-5.38 (m 1H),
6.74- 6.84 (m 3H), 7.11-7.40 (m 11H), 7.90-7.92 (m

[0465] 1N)1 ((2§§R %9@(05’% ﬂ@met&oﬂbeaz;nam(m) llﬂrﬁeny[bﬁﬁhﬁ@:yl) N3-
ycl opro (2S, 3R hy dro>% 5(5 |s?i3ropylpy
methyl NB ﬂ{(%H@tMﬂQWQWVBWM)ISophthalam1de (300M

CD013+§:g°ﬁ‘§ﬂ o Bl A Yhd 2N 6%3%@5 g%tﬁc%ct%%%ﬂ%ﬁl}l“)fg'

4.36 (n’% WH), whﬁ -A.68.(38; )7 6.7616.96 K, 334) 9BOTHr W4 ch, TH) 2Hp6-7H8437m.
, 4.00-3.74 (m 9H), 3.10-2.77 (m 4H), 2.45
4H). (s, 3H) 0.58-0.48 (m 4H). 114 WD 2006/ 110668
PCT/ US2006/ 013342 Exanple 5: Inhibition of Menmapsin

[0466] 1NIMEZSPR)-A @drcsﬂydﬂr -@8)- he(@gnﬁh@map@ﬂﬁh}dammp)-&Tghynylbutan- -

y1)-N3 %&g’ﬂ?ﬁ% @téaggﬁf p ) m;%o?lﬁhl% ﬁgmapy n €3 Lﬁgg

ad 1a%), 2.408/(7 1 H m@a@u 6H
CDCI#@ hﬁ@(351’}71@)100 nglsl\(sodl u)m acet(at 51 (m )

6.889-6(30qm, td)ad O3y (bn hAibi ﬂéﬁo @15 931 Wk 4- 2i9ﬁ (M@)V\ég%(s 3 H),

3.783- 3%393 gﬁ)”gﬁzg&]srﬁg'( B To3ABYAL 8Pt f%bgh)g 998 (4, J=6.6
Hz, 3 H)h pH 4 buffer was conbined with 150 m of 0.1 M
sodi um acet ate contai n| ng 100- 200 nM of nemapsin 1,

[0467] g%‘;g%%%ﬁ h@fdr&g{ g@@ ﬁggglgk&ﬁmggpg%tlﬁ%ﬂaﬁﬁnd)wwym&n 2-

at ed
y1)-N3 ﬁfédlynmm((ofmaﬂyltﬁlam 2t}h)meihljd3;lsw1ﬂtt@1@mid§t EHNMR @Q@I—Mﬁ

d t. t 3
CDCI D o das B 1 B s Gy oo L7 A2 24 oy 6 10,
7.091- @mé‘g@%ﬂ HY 9l dapRp0f 4'\11&\} @lés’g'%r @%H),m iza., (&, drﬂw CA9BIBAGH IC(m, 2
n acetone ng and i rmedi at el Sp otted in
H), 3.78lu(s, BdBHt 2. 9@@(&;35{)32 &6 (Ies% 1B é72- R/;&Q@(ms&i%; 243 & 3 H), 1.426

(d, J=6.3 Hz, 3 H).

113



25

30

MALDI - TOF nmass spectronetry was performed on a PE

Bi osystens Voyager DE instrunment at the Ml ecul ar
weielesagyseResour ce Cent er on canpus. The i nstr urenUSHBS/013342

operated at 25,000 accelerating volts in positive

node with a 150 ns delay. lons with a s?-to- h%rlgg
[0468] MNHL{(2S,3B)- @mmyomﬂ@m@@wamm kaﬂ%\é' *BFafBgO’
0 GLEe -
metty- joupalin- O pieBP b p DR QO Ert A% op): 254

3.06 (m, dﬁs 83 08 SRS GEP.ELL 8,36 (mSIH)S 17614632 Gungl 2FY, 6. 4o S9N,
roducts in a given mixture. Relative product
7.08-7. 82(on,rﬂé)ﬂ1)o$}30\1§s7lc%mc%ﬂﬂbt ed as the ratio of signal

intensity of the product to the sum of signal

[0469] lN\I-e(ms 1BR)Sshyalrotyp {4 pedisiodnzglachind)el - pmamggbaﬂrﬂ)@s-methyl

t Rel at t f
N3-(4-reaihiga 2R iR ager SHNEER PEMIRL RO BT 2 B 51D,
2.40 (s, ﬂ@r 2 EOIEER, ”ﬁéJ{e)nQ 610569 %@%4 16% FommEt)pn. 7644, w@gmy

ere k was the relative
6.78 (s, IH)dBGDyln:(m,a]t(ﬁI)c%ﬁéﬁai&(nar%f[)T was tinme in seconds.

Alternatively, relative hydrolytic rates were
[0470] C&@I g(gw??dz K rBgy-a- (Bhﬂélh@%@xh@lﬁhma)ﬁagmemﬂbaym -2-y1)-N3-
et 25 al Bi.ochem str

methyl- 51@1450311&12&5@11(@0@1))1% -(Primethyfhizel és‘/l}m?fgr}’%ﬁs?ﬂ&]@%{dﬁo@
NMR (3PNEr eﬁf)[)c‘i%%sfﬂz %'r%zg),a% 2 %%l{ﬁi Abiy ?'ﬁﬁﬁb %qufnr eH;» ang, 2H),

i on er m ned

4.14-4.209; 1Y) 4282-4 D0 (s, 281) 26.7 6-G192-(h, |4Hﬁ)n’g2]rfﬁc3él(rrn16H) 7 67-8.18 (m,
conpetitive inhibition (Bieth, J., Bayer-SynposiumV.

3H). Proteinase Inhibitors, pp 463-469, Spinger-Varl ag,
Berlin (1994)). Results are shown in Table 1 above

[0471] ( Mléyclﬁﬁlﬁcylafﬁd((ﬁ/ﬂﬁRbﬁFmMWyr‘éb?r -gwdvxybengyfraing )y kppenylbutan-

2y N el 2 Do e Gt o R (EBRBEEIa N

[07.69- 11918, 7.68%6\ 31! @1, 5P, 4.65brblet € 2H)aL0 ns1ENS7G]3. a&em

pot ency of conp ound ai nst nenm
6H), 3. 4ac(blro‘ads,y11\i‘xh§ 0(3@2 8t Eﬁlnﬂ% 23 (8 4By Faizérﬂaé‘éa@bo 03103’86 (o,
production. Conpounds that successfully penetrate the
4H).-  cell nenbrane denonstrated their abili ty to inhibit

2 catal yt tivit

o ESkamm NS By kst PR B
pheny oy RRE a4 FRRbRL PR ntil gDty PR RS ELIUMRINMR
(300 MH@@D@@ 8 7B2-1.16 &l 10Hp b &Bes7%0m, 419 é@ﬁf(bmed ey2H), 4.37 (m,

d di d
1ED), 4,007 (e di 124 0Prid) CLltr DnBEa-F 0 Aﬁb'ngl”s
concentration near 4M (final 0.4% DVSO) .
[0473] WeT1e((28,B5)- Mydwaya‘l -(3rmathdxppplyleinag- k@hqnylbu#an 2 yl) 5. (N-
| t |1 t 8 h f |
ety sy sl B0 N G ohp b R e, PR Goove,
CDCLAH O 9 4L (£ 3}me¥eﬂzﬁ@d2 ST ay e, Lol AR346, PSR (s, 3H),

using a sandwi ch ELI SA (Bi oSour ce Internationa

3.68-3. mrom;ﬁﬂ)ofa 7N )04 a1 -4 Fe( mahigh Set-e R EBnt Hatd- B% G4 (m, 3H),
7.1 §GCR YRR Er 3 (Vo o - b RSBV CHERRY

Tabl e 1 above (CoI um | abeled "Cell™). 116 V\D
[0474] 2%\(1)16/03} g}?rggyl (li§23(}863( R% g}%};—4 ((5-isopropylpyridin-3-yl)methylamino)-
1-phenylbutan-2-yl)-N1-((4-methylthiazol-2-yl)methyl)isophthalamide: 'H NMR (300 MHz,
CDCly) § 7.32-7.16 (m, 10H), 6.93-6.79 (m, 4H), 4.98 (broad s, 2H), 4.37 (m, 1H), 4.00-3.74
(m, 9H), 3.10-2.77 (m, 4H), 2.45 (s, 3H), 0.58-0.48 (m, 4H).
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VWHAT IS CLAIMED IS: 1 1. A conpound having the
formula: RL R3 R R OHR7 NI NN L2 AZ T~ 4 L3
wa 20/11&68herein 4 RL is hal ogen, -OH, -CF3, - RNORUS2006/013342
-NR$R9, -OR10, -S(OnR11, -C(OR12, 5 hydrogen,
substituted or unsubstltuted C3 C20 aIkyI substltuted
Exampler5: Ighibition 0§ Memapsiah I &M s

(04751 {8 58 %f'aie%ieegdﬁﬁ*ﬁé%%?}ci ?“5‘%1‘19 ‘B@g %S?%f%aﬂspmon assay of

memaptins)) Bisdndpsihed ancﬁcmie}plsm Byad dissvlesd 00 myﬁﬂbﬁDMSl@%dd diluted
heteroaryl, or -L4-Y; .9 R5 is halo

1:100 in RdpM soptpqg]:{g:eta.tmﬂf} 0 Jl§(£ ojioRo assa.ycg‘@tp@g dlsﬁ@Vﬁ@ i BYEYD was
t (P} E

diluted Ellﬁig S)bllsli\/lijsiogglgg Eceﬁé, iiﬁfke IrO o(gl 1?@ d?iiiii%id bAfS‘é{iﬁ{ él%dﬁ'gr?gf B inhibitor

solutiomnspHsithufﬁﬂt wds coymabinad with,156 mﬂﬂsif 0t uMesdbdimim déktate containing 100-

unsubstituted heter ocycl oal kyl , substituted or .
200 nl\@ﬁ%rgg@{ipsgrm,éaergggﬁpn GF cathgpsiiy @ﬂF pHowing agyre-incubation at 37 °C,

the profégg)gl@ 21%] gg a]§ ‘iimEa% cﬁﬂg}gﬁcﬂﬁ(&%ﬂs Oﬁﬁ%ﬁﬂﬂe ﬁ%g%ﬁ dllg.%flomto pH 4

buffer, ai{ ﬁﬂ)cﬂll%li])n coﬂt‘,ﬁlueﬂl(aO)SRi‘Z Aliydorgese repdyst iat titne dntefvals, and
unsubsti t ut ed al kyl, substituted or 16 unsubstitut ed
combingg pathaa qayal vobupe of Mirdal- TBQFunam& ﬁwlwdtoe:arm@p@mwcn@m acetone,

20me TS R RTp  8 25 B s e

MALDM@Imestspécﬁfbnmﬁye\ﬁMeyform@d on b‘PEYBlolﬁté'Ms Veydl DIERstrument
N2, - NR8RO, - ORI0. -S(OMRLL ~8(0) RL2
at the We%}%ﬁ%‘@@ﬁ}’ R8s CeRtetion famiptisy Bas instwrmentayasyaperated at 25,000
A I B
L e L ——
(m/z) were @Rectmusin ibist nangrt eﬂ63®e{ A00xyarhoahdsy inits umasa weietandlyaed by the

bsti.t ut ed 23. substi.t ut ed.or unsubsti tuted
Voyagdtd Ty B gret gty ohtesipnag ehsity e of ErerRbeien @k Aityfates and

corresporlifd; pRHhets '11?& 9‘}811 %uxtuimmlv@)f)%c@lg?ﬁrmg@oﬁwgsq&dl&ﬂ&t@@ as the
or unsubstituted kyl, substituted or unsubstituted
ratio oflsegnel mmnmy of thg @rqgiub‘sﬂonhqa sual 06 sigual sutbudifi¢suifdadth product and the
K titut bsti.t ut ed
I T T T T AR AN ———

regressivuBbliykid bethe@ata rgﬁreblé'iﬁm@i%ﬁé fniti 2 d S Rh fadnyd £ préduct i&éing( the
117 WO 2006/ 110668 PCT/ US2006/ 013342

model:

1-e*,

where k was the relative hydrolytic rate constant and T was time in seconds. Alternatively,
relative hydrolytic rates were determined using a fluorogenic cleavage assay (Ermolieff, J. et
al., Biochemistry, 39: 12450-12456 (2000)). Initial rates from either method were expressed
relative to uninhibited controls and the inhibition constant K; was determined by a non-linear
fit to a tight-binding model of competitive inhibition (Bieth, J., Bayer-Symposium V:
Proteinase Inhibitors, pp 463-469, Spinger-Varlag, Berlin (1994)). Results are shown in
Table 1 above (M2K, CDK, and M1K columns represent, respectively, the K; values

obtained for memapsin 2, cathepsin D and memapsin 1).
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9 nis independently 0, 1, or 2; O R8 is independently
-C(OR13, -S(O 2R14, hydrogen, substituted or 1
wanewshizedes ut ed al kyl, substituted or unsubstit BCEMS2006/013342
het er oal kyl , substituted or 2 unsubstituted
cycl oal kyl, substituted or unsubstituted
Exmnoheiéhﬁuhnﬁ@deOﬂ)mﬁhnmmmgnstuted or unsubstituted aryI

or substltu or ynsubsti t ut ed. roar )
[0476] § ﬂ&@é’@‘ff‘@éﬁf’ wﬂa BgAINSS FIORAPE Y Ay e delsgmined in

a cellulﬁ'lJ %X y oisﬁﬁ’ dcquﬁ(ﬁij ou%dk' E’@cb%ﬁ.&%eﬁ@ﬁﬁé & el membrane
st |tute or UNSUbSLTT UL e cycl oa
demonﬁmhﬁltthem tieitityoto inlnibit lmadmdpeﬂn@:lcdmym atiyvitly dia bikdosomal
substituted qr unsubsti.tut ~7.aryl, or substi
comparfpenindhipshlpeking thepeedicten 9f 6. P, & hierse hamplRtREN 8‘?—:1’:1“'ttlt1§)t over-

t §
expresssl%‘gh%@gl&pﬁ%hfeio&ﬁ%ﬁ c?i@?%i%hh%ﬁt@?% gv]leﬁyy%eeded in multi-well
plates a$ 10%tdonfitiectyo rComyppuhdd irt disealved/ ol DMSG to, cohBentrations near 1 mM,

substituted or unsubstituted heterocycl oal kyl
and dilgigh 19 PHER mia A U FeTFERRRIORTCaF g 1 pmak g% PMAQY

Compoﬁﬁ%ﬂpéllé Qﬁﬁl{etdléteﬁgl £ ega'i)gﬂéc}/ {o cegg iRhhd- 61611 E%?%%%Qﬁér%eeding.

rogen, substit unsubstitute

Incubaﬂmb\sas d:cmtlﬁded mB3% ICCuraﬂ; abhdegrees @ dordizdtle rAﬁllllxcyd; were removed and
substituted or, unsu tltute cycl oal kyl, 14

assayedsiop $tfiuq eRTEENT FPing ﬁ§ austich bL .I;@A ﬁ%wépmﬁwsmatewal) Amount of

{ r

AP 0\§’elrI kl?fﬁeﬂfgh%é ?fjci tceelg&ﬁg{?éfr‘ %cg ds liglaﬁ{fé/ o c%o?l[rofsl*ﬁ&iﬁdh{oﬁg %gere fit

toa4 p%ﬂalnetér- 1654 B00¢l! Resdtsl dre pﬂ&%@l@ Ta’@lﬁd aboes @daluinh labelesl "Tell™).
or 2, then R11 is not hydrogen; 1.7 R12 is
i ndependent|y -NRL18R19, -OR19, hydrogen, substituted
or unsubstituted 18 alkyl, substituted or
unsubstituted heteroallcyl, substituted or
unsubstituted 19 cycloal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or 50
unsubstituted aryl, or substituted or unsubstituted
heteroaryl; 51 R13 is independently -OR19, -NR18R19,
hydr ogen, substituted or unsubstituted 52 allcyl,
substituted or unsubstituted heteroal kyl, substituted
or unsubstituted 53 cycloal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or 54
unsubstituted aryl, or substituted or unsubstituted
heteroaryl, 55 R14 is independently -NRL8R19,
hydr ogen, substituted or unsubstituted al kyl, 56
substituted or unsubstituted heteroal kyl, substituted
or unsubstituted 57 cycl oal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or 58
unsubstituted aryl, or substituted or unsubstituted
heteroaryl, wherein 59 R18 and R19 are independently
hydr ogen, substituted or unsubstituted al kyl, 60
substituted or unsubstituted heteroal kyl, substituted
or unsubstituted 61 cycl oal kyl, substituted or
unsubstituted heterocycloallcyl, substituted or 62
unsubstituted aryl, or substituted or unsubstituted
heteroaryl; 118 WD 2006/ 110668 PCT/ US2006/ 013342
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i3 R15 and R16 are independently hydrogen, substituted
or unsubstituted al kyl, 54 substituted or

wanewshizedes ut ed het er oal kyl, substituted or PCT/US2006/013342

unsubstituted 55 cycl oal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or 56

WHAT I €udMBEDIISSd aryl, or substituted or unsubstituted

heteroaryl; 57 L1 and L3 are independently a bond,
-NR17-, -S(O -, supstituted or 58 unsubstituted

al kylkne, %F%’EWBH¢J$%VF%t%8$O%u§%bSt i tuted

het er oal kyl ene; 59 LZ&R' s substituted or unsubstituted
al kyl ene, -NR17-,r3 S(Q)Q-,R0r substituted or 70
unsubstituted heperd ene; 7I0WRL7RT s independently
hydr ogebst il ut e unstibst | t ut &d aI

substit o A4 it uted eroal kyl/,
substituted or un bstds uted cycl oal kyl, 73
substituted or unsubstituted hetgrocycloal kyl,

substituted or unsubstituted 74 aryl, or substituted
@hereimsubsti tuted heteroaryl; 75 q is independently O,

s bR st oy O PO Bost it iy SUOBR > COR®,

unsubst ih?fﬁ{oggn,rbg% S1ReH ok 8Rlub¥ituted (St , blke duBdtituted or

unsubsti aryl, or substituted or
unsubst iunsubstitutet keterankiyl, swgtimt¢dsoramgustitued pyaleallyl,

S RINENEW AT TN (IR s e ——
5 her e B o
o2 kgl enc, 20 SRP Ll | e ouher el 53
ot or oa 1B B pted 8 uTHBS bl B AR bttt

cycl oal Kigterodkasibistituesd] crrunsutstitusdd dyetoatkyl, substituted or

het erocycl oal kyl , substituyted 86 or unsubst.itufed
aryl , orun§‘éh§§1f“rt?4jh@ﬁrC’éYCl%ﬁLi%ﬂb%ib?WB{e@cPrﬁ‘@? BEW?Ff aryly o5

The co ' I 1R1L i s hydrogen,

hal ogegggyﬁlﬁé%%,&hgé@k%%mggeﬂa&l@ "R11. 1 3 The .
conpoRAdn®dR’ etedndeptndentiyrhelogeRECFs, -hiis SRR, -OR ™, -S(O)R ",
-NROS(O) " 2 ~-OR10, .or. -S(O"R, |. 1 h :
conpound CE‘?) IR 5l ﬂg,enwﬂ]é’rstéﬁuf?ﬁlﬂ %%uqﬁb%l%ecﬁg%@bgub stituted or

- NROS( Ouniitdktitutdd Beterbafkyt @iBMRMREd 6f urlBdtittéd cylesRyn

R5, R8, R9, R10, and Rl11l are 2 |nde{)endent!y ydr oge

nl
subst i t vubstitatedonsogbsiituipddstesicycoaliyl spbstitated of pagubalguted
or 119 200 10668 PCI. 274 .
unsubst i"}\?ﬁt g\gasg{%%@%rdm e @ng%f?%géoe O’%L%I_Icfy'li
subst Rt i o, \OEHETL] NOSNRIR'CIORYcista) /!, -CAOR ™,
substituted or unsubstituted 5 to, 7

J ered _
het er ocyidsegeRy Fubstitrek qr@@g%ﬂ@,&%@{iﬁ@iﬁg@{@oor ugsubstituted

?[Zl_ Y S Uﬁ&érb&ﬂ&f duRbit OBk hRE BRIGHIOAT Mostifed or

unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or LAy

R® and R are independently ‘-S(O)ZR“, -C(O)R"?, -NR®R®, hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, or LAY
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1 6. The conpound of claim1, wherein each substituted
or unsubstituted 2 alkylene is an R23-substituted or

wanewshizedes ut ed Cl- C20 al kyl ene, each substi t ut edTaS286/013342

unsubstituted heteroal kyl ene is an R23-substituted or
unsubstituted 2 to 20 nenbered 4 heteroal kyl ene, each
substriisdxm@gemienﬂylﬁuhstﬂt uted alkyl is an

subst lﬁt“ﬁ?m edﬁﬁéﬂg@ %@?}g‘t el}ygﬁ%%i}’lczggtatl E&ﬁ' each

R23- subghdubbtitedd Alkyd, sdBﬁit’@&H ok UhRBstZuted h%férdsmlaﬂil esubstituted or
het eroal kyl , each substituted or unsubstit ut

cycl oal nysubststutevl caiploftizl, sussityted renspbstifed, b@tﬁiqcmlealkyl
G- C7 C¥C[159 ﬁ:\t?@ +r un@ﬁ%ﬁt@%%% 9%@#&1 t%fj&slﬂgﬁlgétithﬂte@ Het%roaryl

het er ocy% s an
unsu b}ﬁ iis titutle 6hcﬁnt1y) hydroper) eulestitited er mybdtmwﬂe& wlkyl, Sulesiudited or

substituted or unsubstjtuted_ heteroar
R24- subgnubgitated etereprdlon stubstiptsnd %é@@ﬁjég?%dacyd%uﬁ’ﬁd
each subgtddit Lk kubd ﬁg@@ BétEbe?ﬁoﬁf{?ﬂl subtiffed or ulfls%bs’ututed

R24- substituted or unsubstituted ar wher ei n
R23 i s andepenstinited onmubhﬁhtagénteroaﬁm, - CF3, - CCF3,

. N g RSwendgstls BRR os R s St g, substitated

u n su b st o} HhRMstithiteG28tehd %}‘l; suB2Btuted RS UhéubkEltedr cycloalkyl,
unsubstituted 2 14 to 20 nenbered heteroal kyl,

R25- substlstittediorsmsubstitiyad hetarosycloakydy substited eramsuyatituted

R25- subst it ut e 7 menbered 16

het er oc;%’fl 041°k tl?utﬁggfq %E%tst#{e?%aé a%(thsubst i tuted

het er REIY Indegend BB, hykifogamb &IUstlﬂﬂt&rbramsmmatmﬁd altqall; aubstituted
aryl; 18 R4 is |nde enden}:&% hal ogen,

(1]:3 opmpsybstityeed heteryatyyl st1tu‘p§ or apsih . stltuad@ywlkyl
NR28R2 %%1 ¢ g'%&ﬁ?@c?&( &Eﬁ?&mw&@k%%@égﬁﬁy E@oﬁhtu@&i or unsubstituted

substitu unsubstituted C =C20

" R25- subsitylf artsebistivuted nsmlns.nbsﬂltuteddleﬂzroaml whemtn forip@riben R

het er oal. kyl 5-suhstd tu or unsu 11C5-

cycl oal R%/%/ 10@%&% ?1 3‘9%8’9‘81}513#%% PF ﬂ51 1§610t]hyd2rogen
menbegeds ﬁfﬁeﬁ‘&fd@ﬁtﬁpm@ﬁw@@lﬂgw Stk tiu@ Qunsubstituted
unsubstituted heteroaryl, 4’ substituted or

unsubst iallyl,edbsitytied oxzsnsubststutedd@t@méﬂesﬂ; qustifuted or ypsubstituted

o5 sub& DUk En B el A TR ERET B ot RHRET Rystivted o

R25- subsikdbstiRfedodryl) 66 stbstituted @dmguusauﬁéa mabefygd 28
hetergﬁl kyl, R25-substjtuted qr unsubstityted C5-C
cycl oBIlie Wdep%m}’z@)%ubﬂt Bt eblycg?g"ﬂilﬂ %%Eﬁt?%réﬂls‘\%bstt]&lted

LTSS e, PO AR

het er oarcytloalkyl, Eﬁﬁ»tisubc‘sbn instubditoed hestogtlpalityle elubsatlmd or

wherein if t is 0 t hen 7 1s not and

wher ei n W‘@SPQH‘F%%L &h F}éﬁflwe nsﬂ%ﬂ“&ﬁ%‘ﬂl}{g

-CF3, g rgé:ﬁ@y NRPRUD S LinlopEe Qu&%’hﬁg@o@ﬁrﬁﬁbsututed alkyl

unsubst [ t ut eg to 20 rrenbe?ed het er oal 5

unsubst isubsteécteCHr ﬁji'subwu@dIlie;eraIdesalulbsmtutedtoe anSibstitured
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl, wherein

R and R' are independently hydrogen, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, or substituted or unsubstituted heteroaryl;
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menber ed heterocycl oal kyl, unsubstituted aryl, or
unsubstituted heteroaryl, and R26 is independently

woabwgaemes - CN, - OH, -CF3, -O0OCF3, -0OCH3, unsubsCirstme 013342

Cl- C20 al kyl, unsubstituted 2 to 20 msnbered

heter oal kyl , ~unsubstituted - C7 cycl oal ky
unsu H%lt iand R Hars indspendenthy bY@Qg%tﬂétPsé‘éI}i@‘il %‘Fﬂ@}lbs'flt“ted alkyl,

unsubsti t,u

e OO oyt P
R11, andyddzkel, eubsatutédtdemamianﬁd:@hmaewmnu subeiituted or
unsubstltuted Cl- C20 al ky R23- subst.i tut.ed or

u ns u bst upgpbsttutest aryk gr Q’@Sthté‘??éé’lr Sasypstigtethaisrparyl;
i3 tRACo5(6) R23

4 subst td I :aggﬂld% ns u@ﬁi}b?%r%dédﬁg t 0855 Xﬁt@ghwbr
het er ocyanklﬂmhmyéd, alRfdnes ubsxbshmtﬁcbromsu‘t&tlmh@imttrb@Hﬂ]&’]@tie
heter ryl, 4-su d uted

e Subibuenar we e eGSR e B iitsd o
R29 ar e yhdRpensEddryaltyldng@gen, R25-substitut ed or
unsubstituted 3 Cl--C20 al kyl, or R25-substituted aqr
unsubBY'iis indeperzlently ryirpganh arhstitued aruasehtityed allsylRsubstituted

|30y ¢ R oo R R 0 S e e,

- ¢ O) NR2GF2uteR3Bunstbaihisd hetetegiclonlkyh sulissititedidechsubstituted
Cl-C20 al kyl, or R25-substituted or 8 unsubstituted 2
to 20 merHepbHitisd o8 PRIAbstitled hsiqmyk s | ndependent | y

halo OCH3, -OR27, -S(OtR27,
g 113‘%(\%218?%'30 %28[&’29 -NR 28C(O R (27) -C(ONR

28 R29A1 Whd At ﬁrau&e;tenﬂertt]@'okubstltumd obsmsubsutetsbd@ycml@yl
al kyl, or

menber edV %%tlétteggﬁi’lﬁt“ Stitu@g lil‘ﬁ‘?éocé( gln‘?ﬁ%é'ﬁ %#%@ Pliﬁngugsqmted

wher ei n B2, oFRiibstitdted?? unﬁ%@blm%ﬁ]hetéwﬁ?rﬁlz are 2
substituted or unsubstituted C-C20 a kyI or

subst Mistedror mmeymdi t ut ed het erocycl oal kyl . 121 WO
2006/ 106 8 PCT. 0l 0

cl ai ax%i’f’é]ldel @3 &@8%9 %N% I@g%ﬁg ar e
2 unsu b%bétﬁh%d oEtndaBitalet leWiylent, substiflikedl cﬁmli’(p.ﬂmndltm
claim6, wherein R2, R3, R8, RO, R10, Rl11, and Rl12 are

2 unsu bétel‘fftfmlbﬂlem opg paptidyl linkergwhereie conpound of

claim1, el p7) I
nyr ogen, RhaRogard o o Bient ARRERGR ufpyitueg allo

13. The co np;ﬂbmﬂuted or:hmah&tﬁutedheﬁemaﬁkyﬂ%&ubsﬁtuted or unsubstituted
R23-substituted 2 unsu sti t 7 C | k
N5 subst | { HEaBHL sHsHBRL RSP ltlets ?M@P@gﬂ Ybstiuted

or unsubstituted aryl, or substituted or unsubstituted heteroaryl.

2. The compound of claim 1, wherein R!is hydrogen, halogen, NR®R?,

-OR'?, or -S(O).R™.

3. The compound of claim 1, wherein R! is hydrogen, -NR’S(0).R",

-OR™, or -S(O).R".

4. The compound of claim 1, wherein R'is hydrogen or -NR9S(O)HR14.

5. The compound of claim 1, wherein R’ R R8, R9, Rlo, and R'! are

independently hydrogen, substituted or unsubstituted C1-Cyg alkyl, substituted or
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3 heterocycl oal kyl, R24-substituted or unsubstituted
heteroaryl, or R24-substituted or 4 unsubstituted
wanyle/11d6684. The conmpound of claim 6, wherein RBTIUS2006/013342
R24-substituted or 2 unsubstituted heteroaryl, or
R24-substituted or unsubstituted aryl. 1 15. The
unsubstiaaepd tozh mémbérad he@roalitydy sbstitRGdios ummstsmtsasitcﬁsrﬁt ex¢lagkyl,

iR BT B Toe AU Bl e
aryl, subdBRHRS uh iRt Rt Kbty Qfonr gyl , substituted or

unsubstituted tetrahydropyranyl and 3 substituted or
unsubstituted pyridylnmethyl. 1 17. The conpoun
cI ai .16, WMiseogipaup Of éla%%u\ﬁ%%rﬁm@@%Sl{‘?ftl@da?fl%wubstlwed

alkylenells fg'ﬁh ugog{g%%lﬂgb& rl}l% ﬁitéﬁ %7 (f‘%o\"ﬁ%@ﬁen eée'fl éu%stﬁﬁfeﬁwr ene.

eréin
unsubstﬂﬁﬁb@ﬂ@élma]k@dne 1sCd, R23@EBst1tut2d onsnsobstittietd éd:o @!D niﬁ@bered

heteroal}g{dgnelpﬁeg&rsmﬁg%#rtpggq dt@lltegilo 1@%&”.@1}3 tltﬁl% f% lillrnxgk}}l)étltuted
Ci1-Cao a(i]gﬁpéﬁldﬂ l%iltl&% M%stl\e@cgﬁ ﬁét@rogﬁtyl & Y hbstituté®or The

aim 2 wherein L37is unsubstituted
unsubstﬁiite&lz to 20 aiekyblemddmtel@ﬂkjol@a@b@ﬁbsimgg@gr unsubstituted cycloalkyl is

e SRRy B PRl b

heteroc%a‘ﬂfﬂfi’sl KYRENRbstiuied or ﬁﬁ@b@t@tﬁt’é@wﬁd 7Qflelﬁbﬁ‘l3dirh2t3rocycloalkyl
wher€in L3 is -(CH)e S, whepein the Sy

each subs@pnet@mngummmtnd beferoaryl SHATOR T U gitutgd o unsvﬁétﬂ?:ltz?ﬁ‘ﬁ’&tﬁﬁ%ﬁf yL

and eacﬁ Flékishfu_i[ég %W? E(‘Lﬁf:({]mﬁl L ]RZ4 Susi té—c{]& &ﬁﬂ?&ﬁl@t@d 9fy1, wherein

are in ependen ”
subst RPU§ Bdependemspbsd, ihaloges] -CB;, QFGy0CBgl- (b?dz,, S(O)tR

Pt or ocyOrsh GOIREDNE K SR A E QIR DL B aRy T
eterocy S el I t™u a
or subs %hﬁ%ﬂﬁ@c?d Bf uﬂé’rﬂlﬁé‘t el U{k%g afk§i, Whﬁiﬁé{1mtecﬂ-orzlﬂ}suﬂ_§fﬁﬁlted 2

compoun erein IS substituted or
unsubstn@QOeﬁmﬂﬁx@iyﬁmndkysBﬁsﬂﬂ$@®®ﬂlmmnaﬂ§065@1@uﬂed

het er oar yl ound ,of. erein Al
and no- syeorlkyb et deblipfelot F metii
unsubst i}fe’té‘ir&%rclb'aﬁ@l/|RZG%H&%%t&d'bﬁﬁlsﬁEstiﬂlﬁédlhét%tdabbﬂe& R

pyrazol yl, substituted or 3 unsubstituted furanyl,
subst i t shbsliteied onsusvbstittied eyl ni dazol yI subst it ut ed

st | } 27
o RSl ol B R, Mo, TUPELLQBERTORY, SO,
unsubst i-DOEEY-CEHRS, ymR28R69 sm%(omzé,dcmf))NRzgR” R25
unsubstituted py rroI subsUtgi ? ns |tu 42
pyri dyl ,subgigtef eyl éﬁlm@dlﬁis% kybdy e&‘aj%’? awnsu stitute
substi t yf ef Iréﬁcjé?éd;ﬁécﬁﬂogfkgf gﬁngﬁﬂsqﬁ&éd’% unsSheeBited af-ed

- or unsubstltu substituted or

unsubst i dyaloatkyt, rRZéambsyﬂtutecsuﬂmtsubamadd 61to Amsandisred ut ed
t hi enyl ,

"heterocycloalkyl, R?®_substituted or unsubstituted heteroaryl, or R 26
substituted or unsubstituted aryl;

tis independently O, 1, or 2;

R?, R®, and R* are independently hydrogen, R®_gubstituted or unsubstituted
C1-Cyo alkyl, R*-substituted or unsubstituted 2 to 20 membered
heteroalkyl, R*_substituted or unsubstituted Cs-C; cycloalkyl, R®.

substituted or unsubstituted 5 to 7 membered heterocycloalkyl, R*-
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8 substituted or unsubstituted
di hydr ot hi eno- pyrazol yl, substituted or unsubstituted

w0 200si1asw@mpht henyl , substituted or unsubstit ut eBCT/US2006/013342
carbazol yl, substituted or unsubstituted 10

benzi ni dazol yl, substituted or bst d .
benzot Isultengulted @mgubsttw@bhe@?rogﬁy l%g HHE%OT unsubstituted

benzof ur Sul e 2u negndﬂ,ﬁ@ﬂ i
subst i ?’G’?é%h%?l ufk{ |&t %telg qﬁﬁlﬁgﬁ ny%g °
subst i Rat @qn@pemﬁujasm tHatoedn p€MN, 0O, 8214, y(DCFs, -OCHs,
substituted or unsubstituted of z

subst i t utegustituied GbSe %Wleﬂnsb‘g%ﬁﬂ@ag%l%%émbe%gd
substi t ut igadRzkystitutdd 5 to 7
substit utlggergglkglhﬁﬁ%ﬁgﬁttlﬁpgg (Fi%w nlgﬁl nyl , -

subst i t ut @embered hsmmwctoantceu upgishiatadyaryl, evimsubstiteted
15 or unsubstit acridinyl, substituted or

unsubst i t MEIFAAEY ﬁ? i sazol yl , substituted or 16

unsubstyz tétlﬁ&’eﬁéh&@lttpyﬂatugéﬁnw ROHS UbE4, L(DOFﬁ dOQiHs,
unsubstituted pyrazinyl, substituted or

unsubst i t unssbisttteted éh D alkaik ﬁﬁ%bStl@Eﬂﬁis?t thQthxggm‘Berred

bstit t d
nsubat ¢ B @iyl a2 e AR Hnsubtined s to 7

unsubsti t Hteﬁft;efeamtb%dyawatkyaumsmbsnumuargt of gnsubstituted
unsubstituted indolyl, substituted or unsubstituted
di azepi nyhetesogbdt i t uted or unsubstituted 123 WO
2006/ 110668 PCT/ US2006/ 013342 20 azepi ny

substi t ut te RIS R RA, Rgsw’g)gth Rt @dd &' are
unsuttzst [ tgtﬂ 86mﬁper Pﬁtdatn% or él su}gst ituted or

1ndepend'éﬁﬁyl RSt substitatbdex apa;u’urytltute];l Q@Czoﬁhl@lc]@ rsebstLtsd oF Paukstituted

1
2to 20 nmsg%@eégﬁ%lgﬂﬂg&s#ulbt tllijttgf% Seé{r'tgl?%d (;ibe Cé&bst I}’ﬂ{ﬁt od
substltutgcf oﬂﬂﬁ%@éw ysesly rr?en%%@/ljleter@cﬁloaﬂ{)h eR ¢ anpaitadd of

erein IS substituted or, unsubstituted 2
unsubstitueddetredaroaryl, onﬁZSubmt@élmémUB‘Fed&% m 1, wherein A2
IS substltuted or unsubstituted 2 pyridyl. 1 33. The

compqund gnd L' are
i nde endegtlr}t % M‘g urfsult%t ituted al kyl ene, or

unsulgg¥, iRzﬁtaetd Rt%hxenmd?dpleydlmtig hydlro:gén, ulstitged od eunspbstituted
claim 1, wher ei n L.3,san re in

bond, uRsthstkyleER” gﬁfﬁbte Ioﬁ)‘}P g:a uﬁszﬁt@fmﬁerf

2to 20 5‘&% %, gd heteroal kyl ene. 1 35. The conpound

of claim érein L3 and L1 are independenily a _2
bond, R tistbisgentlertytbxG]l hadbge, kgNer &, S MR s: rYWBG > 2

to 5 rrerrber ed )AL A 27Th of
claiml; OfyRler- &Qﬁ @’ é% Cg\ma %@ené 8@1(9)%9?0#]3%
compoun Qu&ftluﬁé@bﬂ'ﬁléub sfaee@Cn-Oad alksl, ar RFPasubktirdted or
unsubstituted Cl- 2 C5 al kyl ene. The conpound of

cl ai m 1 unswostiwiad 2 2 Z@%@%@b?@WBW?@dCZO al kyl ene,
2 or ﬂsugﬁds SERE R Gt CoXEIERY SfEelseRal. BRFEISOR”,

39. T rein IS
unsubst i -HaRI-HHES, ARYREDREC(O)RY, -C(O)NR28R29 R®-
substituted or unsubstituted C;-Cyp alkyl, orR%-substituted or

unsubstituted 2 to 20 membered heteroalkyl.

0. The compound of claim 6, wherein R%L R RE RO, R, R'! and R are
substituted or unsubstituted C;-Cyo alkyl or substituted or unsubstituted heterocycloalkyl.
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2 or unsubstituted 2 to 5 nmenbered heteroal kyl ene. 1
40. The conpound of claim1l, wherein L2 is
wanewshsedes ut ed CL-C5 al kyl ene. 1 41. The conpednasedos/013342

claiml, wherein L2 is a branched unsubstituted Cl- 2

C5 all kyl ene. 124 WD 2006/ 110668 PCT/ US2006/ 013342 1

42. The conpound of claim1, wherein L2 gsgne&h%hene. .

1 43.10The Benpmpednddf chin i wigreiwds BI R AR R, R, and R~ are

Substi tut or unsubstituted 2 heteroaryl or
unmmﬁg%ﬂ£¢F%%Q§gybr unsubstituted aryl. 1 44. The conpound

of claim43, wherein Al is substituted or

unsubstt i t uredconghduad er calny b, whkreimUbs R {RE, &4, R, R", and R'? are

unsubstituted aryl. 1 45. The compound of cl aim 44,
unsubstififed €5 Alkyls substituted or unsubstituted 2 pheny

or substituted or unsubstituted pyridyl. 1 46. The

conmpogsnd ' i inl Irb WaRPerRfent]

s ner 1 o P or HRE T B bin S SIS drt HidRflrently
hydrogennistidehi dwdresdbgiputed¢l-Codalkyl. The conpound of cl ai m 45,

wherein L2 is nethylene. 1 48. The conpound of cl aim

1, einf RLisS.,- R9 and R8 4s. 23 -

hen B | STHGPOBRS OLo48" STRG RS aiks St Ant s
unsubstiiied €T, BYcloalksL BSt-bibytimeedur uuBsistiaiéd Sitel metibatady| . 1

50. The gonpound of claim48, wherein Rj is .
heterocyphasligd Rt wuibgiitated onuagustituted hetstoarsther Rorsybefiuteg or

i 8, wherein R2 and R3 are hydrogen. 1 52. The

unsubs‘[@)tﬁ%g%gﬁd of claiml, wherein if Rl is hydrogen, then

R6 is not 2 hydrogen. 1 53. The conpound of claim52,

wher eld) R6Thscansmitoftiatn 6y whersinRt istRit-eebstiputed éay| . 1

54. The conpo of claimb52, wherein.R6 is
unsubstijpfed, B%??Otamqg?fu%gisﬂé“ ‘FtR@Pr. m’fh%%l.tut?ﬁéry&‘onpound of claim
52, wherein R6 is substituted or unsubstituted 2

C3- G613y cl pRd kathpouhd 28 clafth @, wasRELURisH?*-shisstimteRor
wherein R6 is substituted or unsubstituted 2

unsubstityted epl.opyl . 125 WO 2006/ 110668 PCT/ US2006/ 013342 1
57. The conpound of claim54, wherein R7 is hydrogen.

1 58. 16T he ?H‘gg&ﬂﬁyﬁlg{oﬁ ggﬂ{é;ﬂ é/ﬁereﬁ‘f‘ﬁy fsisgleg%d %‘fh Rbs@ufed or

hydr ogen. treating Al zheiner's
unsubstititeé asahidrofuranylj ebttituted e edsubketuesdftetrahydropyranyl, and
substituted or unsubstituted pyridylmethyl.
17. The compound of claim 16, wherein L? is unsubstituted C;-Cs alkyl.

18.  The compound of claim 17, wherein L? is methylene.

19. The compound of claim 15, wherein R*is halogen, -CN, -OH, -CFs3,
unsubstituted C;-Cyg alkyl, or unsubstituted alkoxy.

20.  The compound of claim 19, wherein R’ is a difluorophenyl.
21. The compound of claim 15, wherein R’ is phenyl.

22. The compound of claim 21, wherein L? is unsubstituted Ci-Gs

alkylene.
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2 the nmethod conprising admnistering to the subject
in need of such treatnent an effectiver 3 anount of
woOherstioogeeund of claim 1. 1 60. A nethod of re#aTiUS06/013342
memapsin 2 catalytic activity, the method 2 conpri sing
contacting a nmemapsin 2 protein with an effective
amount of the conpound of 3 claim]. 1 61. The nethod
gf cl128. m 61316 ontrpoaid ofelpin Xbresein LD ipersabyteted 2488 i s
ont act inacell. 1 62. A nmethod of selectivel
member?%ﬁ?f&ﬁoﬁ yﬁﬂﬁ'apsi n 2 catalytic activity relative 2 %/o
memapsin 1 catalytic activity, the nethod conprising
cont axt i NOTHR JFRPFRASM Bf 2lafi 08,6k iferdn i’ tih-(6H, RfS-ewherem the
amount of the compound of claim1 in the presence of
symbol griepagsenia an ideges from Q6 1@t ase. 1 63. A net hod of

sel ectively reducing nmemapsin 2 catalytic activity

rel atjye T?lle.tc%nﬁj%w&BFElrdirlPZQ,%ﬁéré(ihie(is activity, the

met ho ‘conprising contacting a menmapsin 2 protein 3
with an effective anmount of the conpound, of claim1l in

the p6eserBie winmwantepsiaim b, whersin A panded hgg edependently

. selectively r in sin.2 o td M
st B3 S S SRR L G i Hembera
heterocf@d N8R SHuBstuted lop idubsti@eddi aryll ¥s subketutedidn adsubstitutédshagoaryl.
3 contacting a nemapsin 2 protein wwth an effective

amount_ of the conpound of claim]l [y the .4 presence.
of nekhpsi Fhercoatoand of P@traéeWQ?ramcé{] ﬁé}:}‘gﬁtﬁutgg Oﬁglesu%stltuted

aryl, or substituted or unsubstituted heteroaryl.

28.  The compound of claim 1, wherein Al and A? are independently
substituted or unsubstituted phenyl, substituted or unsubstituted pyrazolyl, substituted or
unsubstituted furanyl, substituted or unsubstituted imidazolyl, substituted or unsubstituted
isoxazolyl, substituted or unsubstituted oxadiazolyl, substituted or unsubstituted oxazolyl,
substituted or unsubstituted pyrrolyl, substituted or unsubstituted pyridyl, substituted or
unsubstituted pyrimidyl, substituted or unsubstituted pyridazinyl, substituted or unsubstituted
thiazolyl, substituted or unsubstituted triazolyl, substituted or unsubstituted thienyl,
substituted or unsubstituted dihydrothieno-pyrazolyl, substituted or unsubstituted
thianaphthenyl, substituted or unsubstituted carbazolyl, substituted or unsubstituted
benzimidazolyl, substituted or unsubstituted benzothienyl, substituted or unsubstituted
benzofuranyl, substituted or unsubstituted indolyl, substituted or unsubstituted quinolinyl,
substituted or unsubstituted benzotriazolyl, substituted or unsubstituted benzothiazolyl,
substituted or unsubstituted benzooxazolyl, substituted or unsubstituted benzimidazolyl,
substituted or unsubstituted isoquinolinyl, substituted or unsubstituted isoindolyl, substituted
or unsubstituted acridinyl, substituted or unsubstituted benzoisazolyl, substituted or
unsubstituted dimethylhydantoin, substituted or unsubstituted pyrazinyl, substituted or
unsubstituted tetrahydrofuranyl, substituted or unsubstituted pyrrolinyl, substituted or
unsubstituted pyrrolidinyl, substituted or unsubstituted morpholinyl, substituted or
unsubstituted indolyl, substituted or unsubstituted diazepinyl, substituted or unsubstituted
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azepinyl, substituted or unsubstituted thiepinyl, substituted or unsubstituted piperidinyl, or

substituted or unsubstituted oxepinyl.

29. The compound of claim 1, wherein A? is substituted or unsubstituted

aryl.

30.  The compound of claim 1, wherein A? is substituted or unsubstituted
phenyl.

31.  The compound of claim 1, wherein A is substituted or unsubstituted
heteroaryl.

32.  The compound of claim 1, wherein A? is substituted or unsubstituted
pyridyl.

33.  The compound of claim 1, wherein L and L' are independently a

bond, unsubstituted alkylene, or unsubstituted heteroalkylene.

34.  The compound of claim 1, wherein L* and L' are independently a

bond, unsubstituted C;-Cyg alkylene, or unsubstituted 2 to 20 membered heteroalkylene.

35.  The compound of claim 1, wherein L* and L' are independently a

bond, unsubstituted C;-Cs alkylene, or unsubstituted 2 to 5 membered heteroalkylene.
36. The compound of claim 1, wherein L?is C1-Cs alkylene.

37. The compound of claim 1, wherein L! is a branched unsubstituted Ci-

Cs alkylene.

38. The compound of claim 1, wherein L? is unsubstituted C1-Cy alkylene,

or unsubstituted 2 to 20 membered heteroalkylene.

39.  The compound of claim 1, wherein L is unsubstituted C;-Cs alkylene,

or unsubstituted 2 to 5 membered heteroalkylene.
40.  The compound of claim 1, wherein L* is unsubstituted C;-Cs alkylene.
41.  The compound of claim 1, wherein L% is a branched unsubstituted C;-

Cs alkylene.
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42.  The compound of claim 1, wherein 17 is methylene.

43.  The compound of claim 40, wherein A? is substituted or unsubstituted

heteroaryl or substituted or unsubstituted aryl.

44.  The compound of claim 43, wherein Al is substituted or unsubstituted

heteroaryl, or substituted or unsubstituted aryl.

45.  The compound of claim 44, wherein A? is substituted or unsubstituted

phenyl or substituted or unsubstituted pyridyl.

46.  The compound of claim 44, wherein Al is substituted or unsubstituted

phenyl or substituted or unsubstituted pyridyl.
47.  The compound of claim 45, wherein L2 is methylene.

48.  The compound of claim 1, wherein if R!is -NR®R’ and R® is
-S(0);R", then R® is hydrogen.

49.  The compound of claim 48, wherein R’ is substituted or unsubstituted
alkyl.

50. The compound of claim 48, wherein R’ is unsubstituted C;-Cs alkyl.

51.  The compound of claim 48, wherein R? and R? are hydrogen.

52.  The compound of claim 1, wherein if R! is hydrogen, then R®is not
hydrogen.

53.  The compound of claim 52, wherein RS is substituted or unsubstituted
alkyl.

54, The compound of claim 52, wherein RS is unsubstituted C;-Cs alkyl.

55, The compound of claim 52, wherein R® is substituted or unsubstituted

Cs-Cg cycloalkyl.

56. The compound of claim 52, wherein R® is substituted or unsubstituted

cyclopropyl.
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57.  The compound of claim 54, wherein R is hydrogen.
58.  The compound of claim 57, wherein R? and R? are hydrogen.

59. A method of treating Alzheimer's disease in a subject in need thereof,
the method comprising administering to the subject in need of such treatment an effectiver

amount of the compound of claim 1.

60. A method of reducing memapsin 2 catalytic activity, the method
comprising contacting a memapsin 2 protein with an effective amount of the compound of

claim 1.

61.  The method of claim 60, wherein said memapsin 2 beta-secretase is

contacted in a cell.

62. A method of selectively reducing memapsin 2 catalytic activity relative
to memapsin 1 catalytic activity, the method comprising contacting a memapsin 2 protein
with an effective amount of the compound of claim 1 in the presence of memapsin 1 beta-

secretase.

63. A method of selectively reducing memapsin 2 catalytic activity relative
to cathepsin D catalytic activity, the method comprising contacting a memapsin 2 protein

with an effective amount of the compound of claim 1 in the presence of cathepsin D.

64. A method of selectively reducing memapsin 2 catalytic activity relative
to memapsin 1 catalytic activity and cathepsin D catalytic activity, the method comprising
contacting a memapsin 2 protein with an effective amount of the compound of claim 1 in the

presence of memapsin 1 beta-secretase and cathepsin D.
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