COVPOUNDS WWHI CH | NHI BI T BETA- SECRETASE ACTIVITY AND METHODS OF USE THEREOF
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This application clainms the
benefit of U S. Patent Application 60/669,541, filed 5 April 8, 2005, and
U S. Patent Application 60/717,541, filed Septenber 14, 2005, each of
which is incorporated herein by reference in their entirety for all
pur poses. STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER FEDERALLY
SPONSORED RESEARCH COR DEVELOPMENT [0002] The invention was nmade with

Rat ronal 1 GONMPETONH e pOiNebTE SEPARRCRELARE RGP AR 1 c”

i nvention. BACKGROUND OF METHOBNIOEVUSECOREREOpel ner' s disease is a

progressive nental deterioration in a human resulting, inter alia, in |loss
of rrem)ry, conf usi @R@S@RMBEMM&TDG{ELMMCAT@N%% accounts for

t he I dement i IS | eadj.n Se Q eath in
ol ts (AR o i o Rion gf Wefind oI5, b niahafBodyed e

t eachisngsAmfl 3\ hand ES. |P|ateﬁtrw11&:itmd 6h/€ﬂ’e£41 fiked Shgehber em,tzoos;teyc)h of

Hi st ol ogi gal,l zheinmer's disease is

I
character' zed¥m°°1§’°ﬁlpe§t SrPP% Qfg’freﬁ?%%tq%ﬁ P{érété’%?iﬂ\i\féﬁmﬂﬁ’éﬁr ofibrils and the
' f f I t
B Gentophi | i o miuSREMER S FERILHS 0 st iBhsdabl BER] “Gue 1o the
accunul ation of FBDEWYUBMNS@RED(IB@@ARGE(DRHEWHDPME&T accunul ation
b 37> el b S sBR MY EEEy i ERGPenth R Eleyrnts ROSGRETBIAE anyl of 0
pr ec uirOsor38m8ﬂ):a\earﬁad(b§dﬂfé)Nat10ﬂﬂlﬁzsnmtasIoéHvﬂt}i iThe Gbeddnyeﬂbyaé(c&rtsfﬁﬁgm wgbe ?zu SO

referred 1&%% , memapsin 2) followed by y- secretase to generate A[3 (Lin,
X., et al roc. Natl. Acad. Sci. USA 97:1456-1460 (2000); De 5 Stropper,

B., et al., Nature 391:3 8 eis aneedto devel op
ef fective conpounds and gﬁ(ﬁ%g%é)#ﬁ% %ﬁg}ﬁ)ﬁgﬁ}gﬁﬁ Al zhei ner' s di sease.
The pr esdfi@03j n\Adriteinpar's flig¢abe islaspragn@sm andaldeleaoraiesid 2 hnkRh FebulGhdYMARY OF THE
| NVENTI es A es novel (3-secretase

i nhi bi t(?r>L sh{zg%gé g%%a&y‘fcgrgﬂl% =Y rd3 1%?&[%:2%19 eanerégﬁ%atséﬁc&gwgsr%{ tI?llgati ng

Al zhelSmerhgoriy ségeside deinshidBR64 islaricading catspeﬁdqaﬂtlhedlpﬁsésmdetsoh,rﬁlmﬁam provi des
a (3- Secrﬁzta?‘;?Et joﬁ]lﬂéf?lltg%r&&ﬁmqg&hm@@gf Mcﬁagglncgpgfgteg heremm 1rR2

enitrety}. Histologically, the brain of persons afflicted with Alzheimer's disease is

characterized by a distortion of the intracellular neurofibrils and the presence of senile

plaques compdéed of granular or filamentous argentophilic masses with an amyloid protein
0 core, largely due to the accurnulation of B-amyloid protein (AB) in the brain. AB

accumulation plays a role in the pathogenesis and progression of the disease (Selkoe, D.J.,

Nature 399: 23-31 (1999)) and is a proteolytic fragment of amyloid precursor protein (APP).

APP is cleaved initially by B—secretase (also referred to as memapsin 2) followed by y-

secretase to generate AP (Lin, X,, et al., Proc. Natl. Acad. Sci. USA 97:1456-1460 (2000); De
5 Suopper, B., et al., Nature 391:387-390 (1998)).

[0004]  There 1s a need 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
[0093] The present invention provides novel B-secretase inhibitors and methods for their

0 use, inclnding methods of treating Alzheimer's discase.



R6 HOHR7 Al L1, NNT~-N L2 AZ OR4 OL3 R5 (I) 5 [0007] In Formula (1),

R is halogen, -OH -CF3, -NO®2, -NR8R9, -OR', -S(O" R', -C(OR12,

hydr ogen, substituted or unsubstituted C3-C20 al kyl, substituted or
unsubstituted heteroal kyl, substituted or unsubstituted cycloallcyl,
substituted or unsubstituted heterocycloal kyl, substituted or

unsubsti tgh it -L4-Y. 10
(00081 RE'] gﬁhgﬁg%eeasﬁé@%ﬁr%ﬁqﬂ%wb@% 2l et %‘%R‘%(c@mﬁ% _(ORi2,
hydr ogen, havingistfprmplasd or unsubstituted al kyl substl tuted or unsubstituted
het er oal kyl , substituted or unsubstituted cycl oal l cyl, substituted or
unsubsti t ut ed het erocycl oal kyl , subs Ttut ed or unsubstituted aryl, or
substituted or unsubstituted het® 0009 R2 and R3 are |ndependently

hal ogen, -CF3, -NO2, -NR5RY, @E‘Q O)"|R11 hydr ogen,
F |tut ed
ute cyloalky stituted or

substituted or unsubsti gel alN

het eroal kyl , substituted or unsubsti

unsubst i t ut ed het er ocycl oal kyl , sub@tlt%tedxgg unsubstltuted ary h,

substltuted or unsubstltuted heteroaryl or -L4-Y. [0010] R4 i s alogen,
@'@m R12. 11, 8

substltutD%P un ﬁ?*ﬁt%E%I$?@%g’sGE% ?hﬁég%b %ﬁh Jﬁ@f?tuted

het er oal kﬂ(O)R%i.l bsdrogeui adstmuted mrrmamﬂ)stituttecﬂjﬁedzomw Gabstitiyd or nsSstindtedt ed or

unsubsti t gter unsubstituted aryl,
substi t ut%{ rsi]gbug&?e ot Sdgstlgﬁt %Ecgglf’ @Ifcﬁ %lgm%ffﬁd ‘%@fﬂ d R6 and R? are
i ndepend éwtelrgnycl@(]f))lmbgtltutﬁ @nRBstituthRB O sublaiyrdied gamsuls;tihnsurmhbuaioedd, of

unsubstityted allcyl, substituted or unsubstituted heteroal kyl, substituted
or unsubstituted 25 cycloallcyl, substituted or unsubstituted

het er g¢ Kyls bstl t be hstituted or
unsubst i ﬁh@%hi #eilsel}akjo Py b %15,[ ﬁf{%ﬁiﬁ hg(ogi}%bo?(cﬁﬂ tselﬁ'fhe?ghts i ntegers
from 0 t custitut& c{rﬁ)ﬁshBi;ntde alkylj snd&t:p&e&t&mhb@sﬁtﬁié@%&&ﬂﬁ(u@ﬂﬁé&r hydr ogen,
substituted.of | nsu ut.e stifute t ut ed

het er oal KT PSR aﬁle}%j Subsgtuﬁe t%gl%‘qh? Slgjgd”@fﬁcd%?”%‘fl Esﬂj‘ﬁ%‘iﬁrt uted or
unsubsti tlmm@dtithetlelryb@:ysibsathﬂwbrunsuujssmteﬂmtendazgr unsubstituted aryl, or

substituted or unsubstituted heteroaryl. 5 [00141 RO is |ndependently
hydr ogen,[0809bs R Bndﬁ%la:remdep‘esddnﬂyhdlogeadcmb k)D;, BIBER?UGRH’ eS{O)R'!, unsubst i t ut ed

heter Ikt wﬁ; t nsubtltue%lf E‘ﬁ ubst tuted or
€] H
unsubsti t § e)g‘ e%t'eocsgg tl%t it tfx;? ! %‘6&?& %LYB% ?tﬂtf d aryl, or
subst i t uthetgragkcyly ﬁél&b@teﬂtoum‘sdbstl&lt@rcgeioqlkyl substituted or unsubstituted
“heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or -
1Ay,

[0010] R*is halogen, -OH, -CFs, -NO,, -NR®R®, -OR®, -8(0),R"", -C(O)R™%, hydrogen,

20  substituied or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, or -L*-Y.

[0011] R®and R are independently -S(O);R', -C(O)R'?, -NR®R®, hydrogen, substituted or
unsubstituted alkyl, subsiitated or unsubstituted heteroalkyl, substituted or unsubstituted

25  cycloalkyl, substituted or unsubstituied heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or -L*-Y.

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




[ 0015] R10 is independently -C(O R13, substituted or unsubstituted al kyl,
substituted or wunsubstituted heteroal kyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted 10 heterocycl oal kyl, substituted
or unsubstituted aryl, or substituted or unsubstituted heteroaryl. [0016]
R11 is independently hydrogen, substituted or unsubstituted al kyl,

substi t ut 8 te kay bstituted
cycl oal ky]?glsiug{s#mﬁ&?é} eotw ngﬂﬁﬁflg@zztk{eahydﬁé#g’%%%éh%‘g% %Efulﬂ&gt%{bd:t ituted or
unsubst i tﬂlit}édu@tlwed op posybriidutpd hetesepllol, suhsgutsdor mupbditied eyeloalkyll . I1f n is 2,
t hen R11 %ﬁkﬁ ydr ogen.
15 [0017]§H§R31 |s i nd h%gur} ent ﬁ%;gl%ub&t&te@éﬂ%sub&ﬂrﬁigggﬁi Ogﬁlggﬁt?gt ed or
unsubstlﬁﬁﬂ@ﬂwﬁﬂﬁyihﬁwﬁﬁﬂstltuted or unsubstituted heteroal kyl, substituted
or unsubstltuted cycl oal kyl, substituted or unsubstituted

het er gty cl0d] kR’ s indepertdentint leydrayen, gvbstibotet ot mse@ﬁavtﬁﬂ alkydrsulsstiytadior ut ed or

unsubst i tdﬂs&@tﬂﬁ%& fit 5]1@1 suﬂogﬁ%tgé'o&glb's @'Bﬂsgtufe%r nnsipNRhuRiFL 9

hydr ogen, substltute unsu stltute 0 su stltute or

unsubst i thﬁwyﬁ@qﬂeﬂ,@aibahwted @mbsxbsﬁwﬁcbmloer auh%ltmsgi erivpsubsitatpd hababdyl |
substituted or unsubstl tuted het erocycl oal kyl , substituted or

unsubst i t00KEH & Yis md@fvenéwﬂbls't-@@RedSme‘ﬂﬁﬂtQIbmubﬁtuv@dl aliggl ewbetiivtgd or [ 00191 R14

i s indepgpdeant gﬁﬁ& aﬁﬁg al kyl ,
substituted or unsyg%ﬁﬁﬁute é?%ﬁ%%P ,&Eﬁ:stl%gﬁg ﬁgggﬁﬁ%ﬁﬁhﬁﬁfuted
cycl ol kyheterasniiealliil. silestitubed orgssubﬁwatwls ot sabistifidedgr yasbpidaiek hdteroasyibst i t ut ed

or unsubstitut ed aryl, or substituted or unsubstituted heteroaryl. [0020]
R 5 and RO8I6hr &' in iepemdetly hydigas sheiyiedubusibstitied abyl, srbstifbied ot Ut ed

alleyl, F&gﬁﬁﬁegfm%%lo ﬂl,t'lﬁl%ytﬁ‘ﬁtttea 8%&%%5%% E aLkg/% subsfklof 1HsfthiREied

unsubst it I tut ituted heterocyc ﬁ oal | cyl,
substit utlwttmwcienﬂsdstssbaitiﬂmcbcd ugsupbtitutert arsmmbatmtghor@msmltmqé bisgedrylut ed

het er oar yI!t'nes} %@Qﬁﬂ]mgﬂé ARdNRIg ang, isidependent y.pydhaaen, substituted or

unsubsti t ut Dstituted or unsubstituted heteroal kyI substituted

or ungy ulst ifud
heterocycqbblt7;’j %hlggu |tu§re og Urgsﬂlubg t%t ’e% ary?ablglirﬁgsg%nétteflt Ied or
unsubst i taub@dltdfﬂelr enf@lmﬁ)ﬂllted Betfrog ) Suhs‘ﬂwéﬁdd)r ugsubstduipdehisire ol pbbitutgd Bond,

“NRI7-, - ted BB Lyt fiﬁ’J S UPSEITHEG ardd! S ¥hiRAReaQ Substitut ed or
unsubstitute het géloa%)!c Dlﬂjkg 5 fés substslﬂt ut eaggor unsubestl tuted al kyl ene,
-NR ' -, -uspdpiiuted heteregrkst i t ut ed or unsubstituted heteroal kyl ene. [0023] R17

is |ndependentI¥ hydr ogen, substltuted or unsubstituted al kyl, substituted
or  unsubl@e¥s uetis h@pm@amuym " OB R'Y, bydsogenr substiutbb o ungubsidiviey Blkdal ky | |

substid ut g gfteatmﬁéaﬁgﬂt&tea ﬁé%eméﬁy} et BIRLYH: Rdbithted SRl WinSshuid or

unsubstitute % or substituted or unsubstituted hetefodaryl. [0024] The
symbol q tnehsémieh beerapyciasiial srbstimisfrpumsgbssituted aryl, or substituted or

unsubstituted heteroaryl.

[0019] R is independently -NR'®R'®, hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or

25  unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl.

10020] R'® and R' are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloaltkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or

30  unsubstituted heteroaryl.



[0025] Al and A2 are independently substituted or unsubstituted cycl oal kyl,
substituted or wunsubstituted heterocycloal kyl, substituted or
unsubstituted aryl, or substituted or wunsubstituted heteroaryl. Y is a
carrier noiety. 15 [0026] L is a bond, -OP(OH) 20-, -C(O OR20-, -C(O NHR21-,
-S(0O 2NHR22-, substituted or unsubstituted al kyl ene, substituted or

unsubst i t o] thS%@aiﬁlsw]ﬁdbgendeﬁtg%@ﬁ@Eﬁ SitstiduteR bR tinsub AP’ 0, R21, and
R22 are in ege% ent | bstituted or unsubstituted al ky substituted or

unsubst i t &t to’é?lﬁ‘étfsf%‘}‘ fed hetgroaliyl sibstifuisd of rsthstred wyderlies.cibsifisd or

substi t ut ﬁﬁbuﬁiﬁuﬁétﬁliﬂtb%dy&lb&ﬂ%d substin@EDGBh DRI KYA aryB HDSbidubLek Or

unsubstitute ar%q ubstltut ed or unsubstituted heteroaryl. 20 [00281

I n anot he!™% }iﬁe“l - present invention, the (3-secretase inhibitor
conpougds of hp inyention can be enplo*ed in methods to decrease nenapsin

2 cat af yt F922k¢ Fvandy aigdndepeadentlypybgnd -VR| s -HP)a sphstibiqder anwbsitited of a

memepsi n Zlkfjlui@@bf @bﬁmt&r&/uﬁéub&ﬁﬁt&@ﬁa&oimexﬁc CUR LR or Rhsubstinady | oi d
protein rg%@le t9 ts?é am)unt of memapsin 2 catalytic activity, hydrolysis

of a . S %E‘EEHY‘EH”&?‘#’&W“%?" hejergaigylensd pr ot ei n,
respectl % é |n ;the absence of the R- 25 secretase inhibitor. [0029] In
anot her aﬁ‘ﬂ 3 | Ry frangspendently hydtesm. isehstitgied or prssbsfadrrdiobstbsiatedodposi ti ons

cormrl Si n@ns@bﬁﬁffanfetefba&yL 3ub3861e8 bATSubJRRid cB(ElBa]E}q poude L u.tné'{ﬁ‘nstitﬁ'&!@ ntion or
gﬁ@ nt2 P-secretase inhibitor conpound’in conbination wt
phar eut§

Eapcipaiede SSptprd o ups phs tuted apé)@B obstitated %W@bsﬁa%qééeteroeﬁyl the
present |nvent|on the (3-secretase inhibitor conpounds of 30 the
i nvent i onl%3H bEheéﬁf‘aP?iﬁé'éPf?sﬁmﬁ meintezesiioefic Bf di seases or conditions
associated with [3- 4 secretase activity, hydrolysis of a (3-secretase site
of a (3-alffRYi dApiméeyipedndependenilyrpubsiragder ugalbsfa'ntyd wcwabwbslézsmu‘adourml ati on.
Typi cal | y, JHRAnE] t In an
exenpl ar ymgﬁ%o di ner?%eb%{&(gﬁg)l& ggtg%gﬁ?ds&%? &hgﬁlﬂn%% seaseécp(%ETAl LED :
DESCRI PTI @NUetituedhelerqohTY @M caBicaBoiesy at | ons and Defl nitions [0031] The

abbrevi ati ons used herein have their convent| onal neaning within the
chermi Eal 10926 bi'Gs obind alOPERPHEO-, TREO)ORE hi-CEMMNBIR oS (P)eNHRA stistinteiae set

forth hergisibBfBedGBRhE, léﬁﬁsﬁﬁllted%g ﬁ@ug% By 21:}%1{6%/%&?{5&1 g@?g]%tfdgn cOf chemical

val ency known in the chemcal arts gr oups are

speci fi ediggyt WFRZCQW@HEQE&%%&Q&W s%@éhtn{t{&’&‘d%%ﬁ%t}ug%?ali@@ % Jomleft to

right, they equal’l y ‘enconpass em ca uen‘fs t hat
woul d r esisebsiiuge hkeropikplg subpiguisd pumsu#sémtqd@mhpaﬂgmsubsotut@fqr voabgfityted CH2O- i s

equi val e rﬂetér&ycroéﬁf%ubsn%ggf’&lmm&thﬁﬁ %l' éﬁﬁlstltute&)gr L%E@n%lﬂfu e(a 'het@l%?@?r t of

anot her substitu means, unless othérwse state

unbr ajie heﬁﬁ)ﬁl r ﬂm%e&t&l pregént ogaﬁlé ec&ggsr %%.1 1t0¥\@dtg b)uunai%?e 15

fully saturat ed, nono- “or yunsatura ed a can gae di
mul ti val he mlvg_imog &husbe eﬁ@hyﬁ@m methods to decrease memapsm 2 catalync achv1ty, decrease

hydrolysis of a B-secretase site of a memapsin 2 substrate, and/or decrease the accumulation

of B-amyloid protein relative to the amount of memapsin 2 catalytic activity, hydrolysis of a
-secretase site, and accumulation of B-amyloid protein, respectively, in the absence of the 8-

25  sccretase inhibitor.

{0029] In another aspect, the present invention provides pharmacentical compositions
comprising a memapsin 2 B-secretase inhibitor compound of the invention or a memapsin

2 B-secretase mhibitor compound in combination with a pharmaceutically acceptable carrier.

[0030] In another aspect of the present invention, the B-secretase inhibitor compounds of

30 the invention can be employed in the treatment of diseases or conditions associated with -



t he nunber of carbon atons designated (i.e. Cl-Clc neans one to ten
carbons). Exanples of saturated hydrocarbon radicals include, but are not
limted to, groups such as nmethyl, ethyl, n- propyl, isopropyl, n-butyl,
t-butyl, isobutyl, sec-butyl, (cyclohexyl)nethyl, honologs and .isoners of,
for exanpl e, n pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An

unsat ur at ed avi.n re doub e bopds, or triple
bonds. EX&HP %ea hﬂ%&g‘%&ﬁ%ﬁ?f} Seﬁﬁe%yef Slgr%gﬁgnmyimcﬁmﬁwrsoﬁa"io A " no'j3 linited

t o, Vi nylamy2eif paypsnydcumalatdny |Typi2aﬂy$ mnﬁmhmruy lixeat2d fof tha idizekise nydondition.

2, 4- pent adi e 4 t AL 1- and 3-propynyl,

3- butyny?]g %Emp(lﬁég P%‘W@Fxﬂh@?‘%iseg ékdﬂ Sone él(lme “An al koxy is an al kyl
attached to the remui n linker (-0-). 25
[0034] The term "all wwﬁg?gﬁ%ﬁbiﬁﬁﬁﬁﬁ%t her substituent
means 5 dibaéweitions siddefmttioder i ved from an al kyl, as exenplified, but not
limted, - CH2CH2- d.furt i ncludes those R, de cri bed
bel ow s W or i ARyFBAins bst] BREPRYF B coaf Ry e RYPBABEGPEp w |
have fr omnk bidlogiéhl e DA ciadnOemb strudiutdd aﬁchfmlﬁulgdi muﬁmhrhammr@e dcﬂstmcteﬂewer

car bon at ons .bei n e nth |nv ntio "l ower al kyl"™ or
"] ower al %y?rgwgtoﬁgg?ﬂflaé‘{?ﬁ’&? (%'lec?ﬁl‘g n%?f Iwndl? f;fl1< c(’aarlu"anﬂtgroup general ly
havi ng ei ewer, carbon at ons 351 .The t eter al k "

reel? orBPRIC oA R P RRER B et FEHOion ShEuEi I3kl so

stat ethh awstteaalften Eftrt@ngmth@reqbsﬂ@mﬁhmbaﬁtae menﬂcrangyiehmcﬁl fupdineaaiion radi cal ,
or 5 conbl n t her eo con eas e car atons and at

| east one” fﬁée[s@gfr wrglggglf %F?% tﬁ?%ﬂﬂﬁgCo%Hthseﬁ]gm%g&d N, P, Si and

S, and V\h@c&{zn the nitrogen and sul fur atons may optionally be oxidized
and the nitrogen heteroatom may optionally be quaternized. The
het er oat o33 Orhe%anamyﬁ'lﬁlaaﬁoﬁs pam yhaothlepabslitadnt, ateynd, miles bﬂlEmp@Si tion 5

of the heter u e i.tion at OUpIS
at t ached s[agd? Q;Plgg‘a H‘@’ B%t’f’ béarl’?g? K aSd mglr‘?pﬁl%lgh?rﬁogl 3%‘% m are not
limtesl tallysdddteChizond GHidlyunsa@biRedCGHR <MHn ks di- ﬁdznmi&leml(ﬁﬁiaals (Ehiﬂng

- CHzZ- S- 2- CH2- S(,0) 2
_Si (v a0 Rl EERpaal S, By RS 0t EHE O and - o
Up to tmmahﬁtedlgaltcmmomymblemmﬂsémme @ lingigd ko, goppsldct :csnn@hgé,rﬂmy@ n-
- CH2- NH- QCH3 ,a yl ene” by
itself orprg%yl’plg?plmpgf ’ht?r-%? lf%df vent MH&&&]EO%E}E@U‘%YP%S&QQJ Aggl deri ved
from het eusmmérkyf forasamp&eg aﬂphﬂyf n¢d>;y1 buliephybitn-daiyli and thebike. ACH@sa@HRedS- CH2- CH2-

and - %_' 2- aﬁ U%l_%_ one h ﬁH % %ne o];r g{oh ha%h [ %&Lds%yln%%ebog{lso %mpl@fiﬁ#?ﬁ&r% can

al so decupy”’ or ain ternmni eneoxy,
al kyl eneda]bﬁ;g;'ouaﬂi oylude baidrenent llmitbd:ﬁyl wnddi-arepeny]. cad, 2 h@dﬂiﬁk}é) 2- Still 15

further, ; el 1 i ti f
the. 11 nic ot 2B T 6 R S 4 S O 8L %o *The
Li nki ng gihetghérsiomologs el isfRors. exeadipixg is antaie] fitrchad te the@rgyindRr of thepr esent s
both - C(0) 2R e 29, b}%g% Dids (—O'—‘}.S descri bed above,

25 {0034] The term "alkylene" by itself or as part of another substituent means a divalent
radical derived from an alkyl, as exemplified, but not limited, by ~CH,CH,CH,CHz>-, and
further includes those groups described below as "heteroalkylene." Typically, an alleyl (or

..._)

alkvlene) group will have from 1 to 24 carbon atoms, with those groups having 10 or fewer
carbon atoms being preferred in the present invention. A "lower alkyl” or "lower alkylene" is

30  ashorter chain alkyl or alkylene group, generally having eight or fewer carbon atoms.

{0035} The term "heteroalkyl," by itself or in combination with another term, means, unless

otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon radical, or



het er oal kyl groups, as used herein, include those groups that are attached
to the remai nder of the nolecule through a heteroatom such as -C(OR,
-C(ONR, -NRR -OR, -SR and/or 20 SO2R . \Were "heteroal kyl" is
recited, followed by recitations of specific heteroal kyl groups, such as
-NRR or the like, it will be understood that the terns heteroal kyl and
-NR R ar &%ﬁoﬂs%@%ﬁsxﬁﬁg Bpatllﬁgtlo}ie @fﬁ'ﬁdn%dﬁseandaﬁfe&% Bne HelGoatiEC! T C

heteroal kyI groups are recited to ad clarit he term

" het er oal $eleeted ﬁh@@hwmncon@smtoépptie& Sijandeh, apdw %%@lwgﬁ@a@ﬁ@@f ic
hEt er oal ké‘t&q&‘h%&bﬁlﬁnﬁw oﬂ&zeﬁ‘lﬁlﬁe ﬂ&oéeﬁﬁetlaﬂogt%m Bay dpte3l vdhe terms

"cycl oal |yl et érocycl oal thensel ves or in conbination wth

ot her t er fhglemizegdr Ehelfteroaieine:Q; I&tﬂn@ﬂ\ﬁ@éssméx‘@cpla%gtétWW@%Peﬁ@nof "al kyl "
and " het grpaldetdalieyt éx%ﬁlﬁ&%tﬁé%ﬁhon%wﬂchm o ﬁfsa'&ﬁ'éh%&&%&' oal kyl, a

het er oat om can occu position at which et eroc{:%{gl e is attached to
the remi W@éﬁld%fOfthﬁél%P]éc@F‘@ﬁ%‘imee@téﬁemb‘y@l"@&f’k HoHe1Q@8» but are not

limted tQJH 10Nt Joazmtndt@sytng, 1CH¥§JCQHQ29E%N¢H2 @tﬁg(ﬂf)mtaohexenyl
cycl ohept and the 1ike. het er g ycf oal | cg I ncI L(dee but are

O EaiCRin (G O, 6P CBL Ok e Pyt T PR O )

2- pi peri degylo-ca; nnmtzlc@ttgnmct -Ch. U6 Wﬁdtﬁyitmmﬁmﬂpﬁ@&ﬂkdcﬁw"e, such 5,
tetrah drof uran t et rahydrof ur.an- l(gatirah%/drot ien
@ﬁ % papilly

t et r ahy dr B eraERle-GHz NH-OGHssad agtwr&(% terg ‘?etl‘??ékﬂl%’&eby 6 [0037]
The t er nsitseffal &'paflof ad’b@ie@élﬁa@tntuer@)heﬁ]ﬁamﬁﬁleﬂﬁ%dﬁﬂ dasveddioin leferanst, her

or 't o neSsreRieAb iRy, - et b abrcn ettt o
i ncl ude npsGBRIcaE kY grawd, Wrydﬂ:&hmh Kiyd occl®yr elthep«ampthmf titeleRaih ehini

"hal o( G an.to i de lim s
trifl l(.IOI’ o‘%) ﬁb‘i}%neé’x aig’?‘?n?‘?lf”ﬁyol e 4%9“ y%mfgt%qe%?eﬁ)‘ﬁ%ﬁl?opyl , and
t hle | Ilket ﬁmh&pﬁﬁilk{ﬂ&& a?& héteroalkylkrie liiRﬁth Sroups) Intestﬁemtttimﬂ\r,t\)hﬂ\ﬁhs hnhh@@remja, isa |
ol yunsat u aromatic, carbop, s i tuen ic a single
PPy or gL FRGEeR Fraidan RERP hes OG0 wlNeRir E AR 7 S e
t oget her e fdmmbed(&)glv'aiepm&nys boM(t)QRmandtdi Efar s dcsmbete&oteo aryl groups
t f t t N, O,
tna . Loty ERME T eed SRR bR Ry o U B R B SELRRLA T O
and t he nibt motpeule ajtmghaﬂletaroetonoptchan@(o)){,qaﬁt)m,ZE@'R Aoﬁét@imdfyt group can
be at tzé‘ ¢ h§8 I*IOO“&?]% "he%}gﬂ]lgq'eirs re%Fte& @cﬁ]f)%t!l @f}étl?aélﬁ &Ehcqre%aﬁc(}p

het er 6at ot 2 rmting ‘exa et er oar roud %r I ncI ude
phenyl, lswhaphiNRR or Qaerhaghtxlwllbe uridepitquid dimy e tmnp}uptpmlawl angd - I]ﬂSRRF ok pbt

3-pyrr oI yl I I g

2- oxazol yfedm% a%)% g@%@g&fu@ﬁ% nkﬁ%%%%%&%% g{&gﬂg xlgz olé f'&b%‘t)él soxazol yl ,

4- i soxazoblypity. Ehusstb«m I"lwtermﬂk}tl'hshatzld Iﬂyﬂ be mtelmtﬂf%tli@tﬁw as %Gium weafiy| |

2-furyl, | 2-pyridyl, 3-pyridyl, 4- pyrldyl,
J yﬁtérb'ﬂ;[lwl Bry ra?e.l Qﬁ(ﬂﬁ/ Q’é’ NR‘%e ot O .

2-pyrimd I azoI yl, puri nyI , 2- benzi m dazol yl ,

5-indolyl ;oo@nﬁﬁg%mt@cmﬁﬁ(yls &gs%{efb%k u?g gytﬂaﬁzéatésw b compMiigRoxal i nyl

3-qui noly guin titue f eac
with other terms, represent unless otherwise stated cyclic versions of "alkyl” and

"heteroalkyl", respectively. Additionally, for heterocycloalkyl, a heteroatom can occupy the
position at which the heterocycle is attached to the remainder of the molecule. Examples of
cycloalkyl include, but are not limited to, cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-

30  cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not
limited to, 1 —(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-
morpholinyl, 3-morpholiny}, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yi,
tetrahydrothien-3-yl, 1 —piperazinyl, 2-piperazinyl, and the like.



of the above noted aryl and heteroaryl ring systens are selected fromthe
group of acceptable 20 substituents described bel ow. [0039] For brevity,

the term"aryl" when used -in conbination with other terns (e.g., aryloxy,
aryl thioxy, arylalkyl) includes both aryl and heteroaryl rings as defined
above. Thus, the term"arylalkyl" is neant to include those radicals in

\[I)mhie(r:lgt ﬁ;ll%%@r %y?eﬁ%? ﬁﬂﬂc’att {1ed it ykeﬁmsl%h’lé%/$r§9 hﬁy%g?%%s%bgﬁ%yﬁ’ groups in
whi chI a ceedbpmias Oﬂ'merESﬁ glated.a ﬁtmtnhgs lckineng bompe, trasdibegomr éﬁﬁrag@dily,byé E(ir

e, oxyge -
ﬁggmhyl ogn}spr%%l by aﬁ%‘ %B ea%??ﬁ@]%%%ﬁ%ﬂcﬁ %@&1%%&3%@%& her ei n

means an ecim;agle,rthﬂ:hmn "hab(@eﬂbﬁlkylbmmmntqmcladecblrtbgfrbe lmitsehto,30 [ 0041] The term
| kylsul f | S(2
R e e R
nb f b C h f th b
Corne. (o0 88 g Saly e 39?1 5 °Ff>émﬁe o Lg&aﬁﬁéﬂ%ﬁ%‘;ﬁ) are meant
to incl ud@dﬁ@ﬁrhoxsmnbsttm@huwmch m@emmmgl@sﬁgtoumehiph@mgs(pmfemﬁﬁ firmditedt ed
dical. Pr I ded
2 ol | LS SEg, nSUBLISPNRe! O BT faRR oo paligugr ov e
(i ncl udl rggotpls Geraings) dhap sontHin ﬁqm oBe Wdﬁ@rhe@@atoolsadecaiﬂ@qﬂehbo aldl&anyl
het er lele?é?ﬁe Qﬁhgénoﬁldgﬁ ato lakec%nmﬁlxaﬂg%%b 1z @y e mtﬁ%@rﬁa&&ﬁ@éﬁﬁ@al kyl',

cycl oa keny teroc cen one or nore variety of
groups seipdicnadly qhaternizeds LA hert@rparm gmpecanio@aﬁacmto the gpmainger of thwej@ule NR R',

AT o R
- O O) N atbé%qu?\ﬁr%??gg Egeljgat_ L %5 exar%IQNg a& 8%%% aryl%
- NR- C( NR ipelmic) phiiRyL,. l-naphthyqu-@m 4)thRny1 1- E’(@F@ 2—pyrg|_c@y1 S? yl, 3- S(0) 2R R

- NRSC2R i 79!5'1%? g S SR BHAE’Q@ pyF 29, @g,xizrog,mzxz&rafgbmoz gﬁ@ml) where n

is the t inber of car tons in such radical ' and R'"

each 19r eferdy) @“01%91@#9%11}?%??10!}9 %}@@1@?011*105 oERzelgh A-thiagabd 4-thineelyl. &y
unsubsti tyf.ed 1h§tf£{;10%h«¥1ut-gé hPﬁﬂuEWl@pﬁirdKP%y@cﬁhldf-M&ﬁ% Q-é:%ﬁﬁﬂykéﬂ :

substituted of unsubsti ét er ocycl 0 ibsti t ute
unsubst i tm%diéf%ﬁ?e%@hlgml}’lwpyls%%&Z}T‘P@%Z@B’I \ﬁ/rlfl‘llf’lyll BispaeRjEng) | substitut ed
or 15 Unslyaﬁﬁﬂowtze&uﬁ;kéﬂm sf%f[uiﬂa?ééd inQ, 359068, M&gﬂmwp%ubarmeafsy&@h&ﬁyl

groups. WWeh a he invention includes nore than one R group,

for exanpiféhe aé’aw%@rd af)ﬂén@e@?%ﬂgmwst«’r%ﬂ’p@}fa@ﬂ fotp thepiarr iposetables “each

R, Ry RubsiidisRescriBidieRs. When nore than one of these groups is present.
Wen R and Ware attached to the sanme nitrogen atom they can be conbined

with the @bﬁg{lo%?bl%bﬂml{e%rﬁpfa{?l BBk usetin cEnbinfion FiRRERE AR (telgng For

exanpl e, meant to include, but not be limted
1- pyrrol | &Vieyy, a@ﬁ@oﬂ,wﬂ% mﬁyc}es bpip@ml and heteroaryl rings as defined a ove

Thus, the term "arylalkyl” is meant to include those radicals in which an aryl group is
attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl and the like) including

25  those alkyl groups in which a carbon atom (e.g., 2 methylene group) has been replaced by, for
example, an oxygen atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-
naphthyloxy)propyl, and the like).

[0040] The term "oxo" as used herein means an oxygen that is double bonded to a‘carbon

atom.

30 [0041) The term "alkylsulfonyl” as used herein means a moiety having the formula -S(O2)- -
R, where R' is an alkyl group as defined above. R'may have a specified number of carbons
(e.g. "C1-C4 alkylsulfonyl™).



t he above discussion of substituents, one of skill in the art wll
understand that the term "alkyl" is nmeant to include groups including
carbon atons bound to groups other than hydrogen groups, such as
hal oail cyl (e.g., -CF3 and -CH2CF3) and acyl (e.g., -C(OCH3, -C(O) CF3,
-C(O CH20CH3, and the like). 25 [0044] Simlar to the substituents
descri bed t Lol G 1n et eroaryl
[00%f) 'HLn3 4§¥ lecrv@genfaég 2, d“? hUEBLRy 1! %’gf N Aok oar&i)qréﬁ

gr oups are varie ar e Om for exa ogen, -

-NR R mgt {o mﬁadqi@ﬁn;ubst@;tﬂ qrd msubst;t@;( @Tpgs of th@p@;ﬁed radiggp ﬁefen:e@;g\nq' R',

O NR R'C(OR -NR C(NRR'R', ) =NR" "
NS—C(C( %\IF\’ R%bﬂhtﬁpw"%?‘ogﬁ" °f‘%§f‘%)‘% g}meg(b 8y J“zyr\u‘-sc(Fz R NRsog( R, -CN Zind NC2,

RS o P R HLRYCh Sk e UL s KRLEY T @

nurrber ra romzero tot total nu ces on the
aromat § c mfmgdyy@ta@menam&emﬁém@maikylem he®roalkgrid, 4xynylagysloafpkf er abl y

i ndependeﬁ%éréfoﬁ%ﬁ%%ﬁc{aﬂ(?@&%@fl&%%ckﬁligﬁsl u{)aH‘b@%é’Jr éb‘fbaSJah&gto gd al kyl,

substitute etero stltute or unsubStituted

cycl oal kygroupsisblsetpd ﬁi@réda%notgmm%t@b@R'ttQ SAReTEPBG R BAI-FRY halogambst i t ut ed
or unsubsgipigiized G phr-ardouRebil Ueier, JOGHRRIR- Wiee @i eroaryl . Wen a

conpound of the’inventi gﬂ i ricl'ude’s nore than 6ne R roup, for exarrpl e,

each of t ARR(GARIES", iR '1GiEERente NG RER])IEMREY -HB- 'Pe)sré‘lR"RLS(ODﬂ R and
p§&dﬁ"i@n8@r1‘@1{f{haNR§@9{ O&Ntaﬂgsﬁogfrpé&ﬁﬁnﬂmsr :ﬁ?ﬁ&h zerd 1d 9144% Two of

the sugs uent s on adj’acent atons of the aryl A 'ﬁ:roar.yl r| ng may
opt i onal | yherepnisdha tpiahousgoer ofeaber spmain spolppdral( 8RR @ RVikkhein T and U

are inde fégl%ﬂxlhd/e NRently Rfer to HyliBgen, Qﬁbsﬁtu*%li BehRuiianthd RRthatkyl, S an integer
of fromOto . ternatively, two of the substituents on adjacent atons

of the ar wbst&we%e%w@ﬁwredwwﬂ%yubsh@ﬁ%%ﬁ%ﬂubwsgl heisppexeledfli th a

substit Ueﬁﬁast&ﬁte& Bxeuﬂsﬂ;rsﬁﬂ{ea aryf(e( EutBtinteMRE AL DhaAv 30, Bbaihgedld

i ndependent | y-.CR -, -S(O-, .- S( 0) 2- S(O2NR - qr a
singl & boFR:TUbS&H’éedraan%; aﬂ@ﬁy Prﬁ%ﬂealéffxy(ﬁw Sy alley Srougs SVisp REPYAGE e bonds
of the news ﬁﬂv@ﬂloﬁqncﬁﬁeaﬁdmm cRPRigedip onexaEﬁb]er ephacmd Rwirddps & doubl e bond
Al ternati vg f t.he sub@tl tuents n adj acent at ons of tttge ary

het er oar y® ?H%enﬂﬁ 25 AP Ryl 8‘5% d SRPYPR WA Be R B P tBese he

formul a gO&HRRS pissait. WEEIB{’)aﬁHR"Mﬂ@ﬂta&hﬁitalﬂiésdmaﬁﬁo dnchepe nkkebh e 1 Nt egers of
fromO to 3 -S( 0 2NR

.and . Xis -0-, 15 -NR -, -5:,  -S(O-, -50)2-
The subst TP fegifogen i e 0 -0+ 6- S amber s For Hamp) Ll oot o
from hydr QQER issusbsitto ndlude bornotivskithiséd tbLit-garodiliiyl and 8 tirspliclitiyle Groog
unsubstityted cycloal | c stitut u titute erocycloallryl
aubsts ¢ ut o0 e U ERen BT pope iRl b S S L B PG SR L ATERREY e o
het er oar ytaikyl"G846int Aslnclséajgrblgxs @ichidirtglverbbe o’ hetné mogqu oﬂmr than i ng
het er oat o i S._neant t suI fur (9),
phosphor uepisps BERR slehob Bfioatf (e 2GRS Rrk Bty LR PGS M
herei n, nE{O¥CR, gi(@l(ﬁﬁzﬁﬁl}hpméd:eﬂﬁce}n the follow ng

25 [0044] Similar to the substituents described for the alkyl radical, substituents for the aryl
and heteroaryl groups are varied and are selected from, for example: halogen, -OR’, -NR'R",
-SR, -halogen, -SIRR"R"™, -OC(O)R’, -C(O)R’, -CO;R", -CONR'R", -OC(Q)NR'R",
-NR"C{OJR/, -NR'-C{O)NR"R", -NR"C{O)R!, -NR-C(NR'R"R")=NR"",
-NR-C(NR'R"=NR", -S(O)R’, -S(0)2R’, -S(O)o.NR'R", -NRSO;R/, -CN and —NO,, -R’, -3,

30 -CH(Ph),, fluore(Ci-Cylalkoxy, and fluoro(C;-Ca)alkyl, in a number ranging from zero to the
total mamber of open valences on the aromatic ring system; and where R', R", R"" and R"" are
preferably independently selected from hydrogen, substituted or unsubstituted alkyl,
substitnted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or



noieties: [0048] (A -OH, -NH2, -SH, -CN, -CF3, -NO2, oxo, hal ogen,

unsubstituted al kyl, unsubstituted heteroal kyl, unsubstituted cycl oal kyl,
unsubstituted heterocycl oal kyl, 25 unsubstituted aryl, unsubstituted

het eroaryl, and [0049] (B) al kyl, heteroal kyl, cycl oal kyl,

het erocycl oal kyl, aryl, and heteroaryl, substituted with at |east one
subst i t UeRks,5alaed &@larécryamcho&ﬁgﬂmédanﬁmsum&*uﬁ Md%ubsnﬁkéd ot N - CF3, - NCZ,

hal ogen, unsubstituted a , unsubstituted héteroal kyl, unsubstituted
cycl oal ky wnsubﬁ@%%heitqr%d Vﬂ@ﬂew@@wp%af the fvention felpdeypereihanaeRar y| |
unsubsti t #Fo@? x8fpPR dhbh o%%&%@ﬂh&ﬂe‘nﬂéﬂ@kéﬁ@t&d AR GleSL Ak R"'%{&:l oal kyl,
het er ocycl o: aryl, and heferoaryl,” subStituted with at least one
substit ueft g@%&*@ﬂnwﬁdhan qUOOEHpse@IUPHRFroserbH, - NH2, - SH, - CN, - CF3, - NOZ2,
hal ogen, unsubstituted alkyl, unsubstituted heteroalkyl unsubsti t ut ed
cycl oafky[004§insiite of the ﬁ@aﬂth@#@ncﬁémnwpmy pf the Byl erdwiszaid doganr yl,

unsubst i teﬁmaﬁg%ﬁﬁg%gbfm@ﬁﬂmMOﬁ%koﬂ@ml Kl wnoheh erLp@lieyd . cycl oal kyl
het er ocycl oal k Hﬁ. or eteroary . substituted wth at |easf one
subst i tuemdeEf@ﬂ%IUe f.r@m-eRB- or yingle hopd, andSFﬁ anigeger offrgm 04p@R, hal ogen,
unsubstit %ﬁt@ﬂa@deé%’{wo Mﬁéﬁtﬁeﬁ@s%ﬂ a&]%eﬁtra@@nhmme é’ﬁ%&'ﬁ&&xb&rwﬁgn‘fa)&c' oal I cyl,

unsubsti tuted erocycl oal kyl , unsubstituted aryl, and unsubstituted

het er oary PPUOG}aIE)dEFS@?éa%d with Asubstipient e the fiyswiat- édﬁ?iﬁi)r@r whezgiy & apq Riateed
Subst iyhUeHieh@sRy ~CRE- UBLANRENE] I5(OIBANG),2 - ?ﬁk’h& %?la@ﬁél@ﬂoﬁd; am.al of the

substituents descrlbed above for a "substifuen wher ei n each
subst i t ut eyingger Sigrsk forhu g oéthkylpglpboraisgﬁ*@igpwuﬂ@w pogdrsaneptionally ed O - C20

al kyl,  egghpmbdastiil Aicable Bbndi NGRS 06 oNEL RIHRMAN onl aaja@enwté)ﬁg bit uted or

unsubstltuted 2 to 20 nenbered heteroal kyl, each substituted or
unsubst i t the@ey! eyhetseadyinemay sriqraly bataplaggd 3riths sphitisah af thetferia - Cs

cycl oal kylcrandxeaek Uhrﬁérlefsuﬁ@djargind shal lideRArRBERAT 198y MloalKY]., 1S a
substltutéﬁ op uﬁ%ﬁbéﬁltuted b!'Enﬁ‘oerge[d ﬁ%terocyc oaY S100551 A

"I owert® sul¥R ¥ rem(@)-gP @)z B‘i/'wésr(ol?xﬂgst?nﬁ‘-’lféhﬁt‘“@nﬁdﬁa R, Ré{s‘m‘bg" areﬁ’éerf%rﬁlﬂy nmeans a

group sehﬁsﬂeaalenﬁy SdTRodal fr oo h;tdhegeﬁ hstihtdd @R tSsuBRinasd el abdvredRr a _
substltuent ﬁ@ﬂ Wr%reln ea 1§bst|tuted or unsubstituted alkyl is a
substltutB‘i‘fu B ¥u?%ﬂ“@ﬁ mﬁgs FlicYted heterapycloglhaly psitPGE €Y or

unsubst i tuﬁsasbnhﬁécﬁ&ﬂadnwhbmmtemosuﬁnatsn‘mﬂédaﬁtewarﬁnsubst| tuted 2 to 8 nenbered
het er oal kyl , each substituted or unsubstituted cycloal kyl is a substituted

or unsubs{dotelt eds sed hésdinCeteaal 'llleﬁ‘éfd)axoﬁﬂﬂ "BRCket GG & uletd tomcuas ubst i t ut ed
heter ycIoaIk§$ i.s a Stltk%’ﬁh ubstltutf 5 to 7 nenbered

het er 68y c POEPK: MiFeRsE °qﬁﬁa? Aseqr (3P-accept abl e salts" is
meant to includ |ts of the active, 7?5 conpounds which are prepared with
rel ativel y) f‘@nt‘gx?“g“ﬁﬁ‘?n&%mﬁﬁ’ ﬁsd?%‘%her%ﬁ&%ﬁ arr%“"ﬁi’rl‘s efigd from the following

moieties:

[0048] (A) -OH,-NH,, -SH, -CN, -CFs, -NO;, 0xo, halogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,
25  unsubstituted aryl, unsubstituted heteroaryl, and

[0049] (B) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, and heferoaryl,

substituted with at Ieast one substituent selecied from:

[0050] (i) oxo,-OH, -NH,, -SH, -CN, -CF3, -NO», halogen, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,
30  unsubstituted aryl, unsubstituted heteroaryl, and



particul ar substituents found on the conpounds described herein. Wen
conpounds of the present invention contain relatively acidic
functionalities, base addition salts can be obtained by contacting the
neutral form of such conpounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. Exanples of

phar mace G 10388180, RedbdybiomcaadryIS ad@tensiays odi um

pot assi u':!?]bg dc? éﬂéﬁ&m]%'m%orag% c amyhoﬂk)gr magnesium salt, or a
simlar wbtimte&l\ﬁvethafdmbmm@l@h@ﬁnttsﬂéﬁﬁ#%%nt i nvention contain relativel y
basic functionalities, acid addition salts can be ohtai gﬁ% by contacting
t he neut [0&52]f o(ra}n oko,sQHN-NED, ﬁﬁnﬁﬁﬂbnﬁga:ﬁ@hhﬁo%eﬂf‘ﬁsﬁsg wedaighint of the
desired acl betinRedoy2ibhiicgblRubdiafdd hetRlcvasdlkylExanpl es of
phar maceu | %/c{%gegoa é%flﬁ %gir&?i addition salts include those derived from
i nor gani unsabstxﬁﬁed ﬁﬂeﬂﬂﬁ%ﬁ@tﬁﬁlhétﬁﬁoérﬂ #y&robronic, nitric, carbonic,

nmonohydr ogencar boni ¢, phosphori c, nnnohydrogenphosphorlc

di hydr oggnessios@horlkyl, hBeroalkfluicloalkobestpeiclogis ek oF heteroaylarbgiited  or
phosphor o ci ds |_bpasythen, S@ht—@FQeNoyﬁaoédhom

rel ativel'y ﬁ‘glﬁ go?ecsu%’ruua%ﬁtlsgfegtgq %&ﬁ %fe atetic, propionic, gbut yric,

mal ei c, unmbsgitited alkbénmslb@ﬁmtdlbﬁﬁrﬁﬁlkyl wiggstituged Wﬂ?ﬁilﬂlsdms?bé@ﬁe mandel i c,
pht halic benz Cﬂﬁiyhﬁ%&ﬁén tecEa:rylt oSkl Geterbdrdr i C, tartaric,

met hanesB?tF SR A'so included are salts of amino acids such

as ar ﬁo%éf‘”g"tséee- ikt s&bﬁﬁ% f%kt'ﬁ Qﬁmﬁé&%&tﬁueﬁﬁgr% i asli@edgieua@rur onic or

gal ac un 8¢ dS an see for exanple, e et at,
" Phar nacmmhnscaagrmﬁseﬂelegféd frgroaH nithe sybstitpeRisiEaDee PROYP fo5@; %‘Wé uenf gE9YD." 56

1-19). Ceglal Gcaap%%ét t5d %ﬁ%ﬂéd 1108 @R8N br uﬂsﬁBéﬁﬂtdd@T (de]]tﬁ,' n both

basi ¢ and” ﬁlglm Tunctronal itres that all ow t he corrpoun(ﬂi tgg) converted
t npounds of the

into eit hmh sobsigutairor apjulistiutel] hetaopllsd [stagub

present 11%@1]:8 %&e{ﬁ%&yleégcﬁ Eub@Smis@bt &sub%ﬂﬁfbd%ﬁ?cwﬂlﬁ)}ll 1s]éuﬁdhﬂtéﬁiﬁ‘e utically
acceptable 8 present invention include anpl es of

h sal
such sal mgsubswnng@@4-ﬁyebrc&eﬂswbmdoré§h SURSHPEH PO é%tute hpteREys ioaﬂcyﬁ’éa

met hanesy, sﬂ&@é undibihAtEFto 8 HBNRMIASercagRsalhes, citrates, fumarates,
tartrates -tartrates, (-)-tartrates or m xtures t hereof i ncl udi ng

racemi c g ?;r)lowe?gﬁ%’[ﬁ'ﬂéﬂte& " gz siaagdusaldSciidn asisa smopds such as
glutam c aC| hese salts ma prepare hods kngo t.0 t hose

by
ski | | ed ispletthdirem all obipe E@@&B‘]ﬂtsﬂ@écql?é%tf‘%ﬁ 9°F6 Stg'f’enf HE R oWPBURGE "ar e
pr ef er abl X‘?{%ﬁﬂ%ﬁ%@&tﬁ& aﬁ@ﬁﬁ@a@ubﬂﬂut&ci&un&@hﬁmﬂaﬂChcaalhﬂsehcbr acid and

i sol ating e parent conpound in_the conve t| on ‘?ﬂ? Thgeredpar ent form
et

of th® corpsitnial arivpfubptEuied Retgreale! i bt al n physi cal
Properti §3orGHGH & sSGhikdldr i¥subdtinied @lblosmizl\deﬁlhﬁ)sut[l@ﬂ)BQ]nstMHMICIs-I on to

salt forns, thé present invention ovi des ina 25
pr odr ug f%rqwloﬁkﬂoﬁﬂdg’écw Sﬂ“ﬁ’éedd’éHﬁg’%ﬂﬁ‘éte‘glé% nﬁgéﬁﬂé %A@Stg'r%@ rﬁose

conmpoundsthatintadds F embBderig@oshRaikgrl changes under physi ol ogi cal
conditions to provide the conpounds of the present invention.

Addi ti onahhys) PRRAMIShAERRREanPRSHtIREsA i heat eypduitsitodl hetipy esent
25  compounds which are prepared with relatively nontoxic acids or bases, depending on the
particular substituents found on the compounds described herein. When compounds of the
present invention contain relatively acidic functionalities, base addition salts can be obtained
by contacting the neutral form of such compounds with a sufficient amount of the desired
base, either neat or in a suitable inert solvent. Examples of pharmaceutically acceptable base
30 addition salts include sodium, potassium, calcium, ammonium, organic amino, or magnesivum
salt, or a similar salt. When compounds of the present invention contain relatively basic

functionalities, acid addition salts can be obtained by contacting the neutral form of such
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i nvention by chem cal or biochem cal nethods in an ex vivo environnent. For
exanpl e, prodrugs can be slowy converted to the conpounds of the present
i nvention when placed in a 30 transdernal patch reservoir with a suitable
enzynme or chem cal reagent. [0060] Certain conpounds of the present

i nvention can exist in unsolvated forns as well as solvated forns,

I ncl udi % {:ﬁé%&@s svg:hf 1ent|aﬂlogﬁ%?{h@|desu§@§m§% tﬁ& Qoi‘ﬂxrargﬁltﬁa e%lﬁ‘gu' val ent to
11 unsol va or irs a are enconpasse e scope o e present

i nvent i orsolv@sr Eaamplemfrppmwu@ﬂly@dmeptpbles@dmddmnn@ﬂl@s iptiudeehose deriyed | n

mul tiple I gengkal . all physical forns
are equi vﬁ;%%%’%w‘?ﬁsgﬁkf?gwo }rﬁ%ﬁg ?i blgu%che p%%sent invention and are
i nt ended m@obﬁdrwmtﬁrbpmmehcsdwpe, reyfnobiisogenehosphorip.rifledrogerhoHhed061) Cert ai n

conpounds pf & z@{gaﬁ)g 1 cﬂa.Q&ic ROBARS SiorARMEE k4 the HE RIS A5

(optical cen @rs racemat es, diastereomers, tautomers,
geonet r i calissdsrine frorarﬁﬂatlvnldlﬂ91lt@£ﬂaprgﬁr§@%¢3§11<&rﬁ@eﬂém?@i?m%sséhuwﬁb Hial#ia he scope

of the pregant ble&\éﬁn;,dc@iﬂi? hb&ic, ﬁﬁﬂHQl{M.% @ind&ﬁbe{)lﬂﬁa@ﬁ%hzén&ﬁﬁ%b @n do not

i ncl ude those which are khown In art unst abl e to_synt hesi ze

and/ or i selylpiéonici Gitfiq GeRyC, FW&W%W the likem Alpt lagladnd arsypbifiagiromay al so

contai n uppatWhak i BRANA haMRe, Qhd saﬁ.ts %rﬁmﬁ@&id@@ﬁ@ gl@&m@lﬁ@o@ala@fﬂﬁ&ic()f t he
atons that constitute such compounds. For exanpl e, he corrpounds may be

r adi ol(}abeac@dawmhk@@%amexwlm?@tgea@zl "Péaawca@cﬁloﬁalt X &%t ritium  (3H),

i odi ne- 128,,( 2 caP8cibRE NOMT, 6, l(llﬁ%ertaﬁ{ épeéxﬁ@ﬁ&%io@ndé@ff tatkeas of the
Con‘pounds of the pr esent i nvent| on, whet her | pactl ve Or g%) ar e
3)

enconpas iyt srnga bth Besispad agidie Reetionalifics dhahsllqvihe FromaHndsie A

" hydr ophofhferte it BitleSbae 8 RiiRdbiNat safi9es not reduce the solubility of a
conpound in octane or increases the solubility of a conpound in octane.

Exanpl es [Qﬁsﬁyqrhg@ﬂ%moﬁi oﬂfdguptﬁepxe&mg@enﬁbﬁﬁlaﬁalﬁ agEMER8eh AR gr oups, and
aral kyl groups. Ks used herein, the term"natural am no aC|d refers

to th tv@wﬂﬁw@& %a?mabéﬂ amdzoﬂe?rﬁr?ﬁénta@fea%wﬁ‘ab\ﬁs suphepls. Erampigiiich are as

foll ows (ﬂan@tggmme h}k@bdmmése@ydl_r&&&ﬁaesaﬁnfa&y rﬁemanéﬁu&onawsgm%&n Asp, Cys,
Cys-Cys, du, Met, Phe, Pro, Ser,

Thr, Tr p,mafsates, %ﬁﬁte%ﬂlmtelsh@mﬁﬁ t"rgﬁtﬂ%@ﬁ ﬁ@rtﬁrtratles éﬁ’tgﬁ?tﬁ%oré'e?‘%}ms as used
her ei n, Itﬁereéﬂiﬁﬂmta&énﬂ@ﬂﬁxtﬁgs) tshesirateptnfoatch @i Qfts Rithahiib atidawiting aci d.

[ 0065) The term "ngn-natural am no i fers to,co of, the fornul a
NH2- 25 C§‘F@?ﬁczﬂmé(%hf’se\ﬁﬂgrnéay&ﬁfref’?if?g@é‘@ﬁt%%éﬂ??”é Wc%oﬁegﬁ(a?cﬂlﬁzlbe Mdent 1y, any
side chain noiety recognized by those skllled in the art; exanpl es of

non- nad ur BP581 niThs ngetad forms ef thgeempgprds gredrelpgply rrameded b conf‘?%’fggﬁ?pr ol i ne,

honopr ol | g&g with-adatd Cﬂ@t&lﬂ Bﬂd‘ﬁéb]@t‘:@ﬂhﬂﬁwﬁﬂ&ﬁﬂi@m Mahe co@y@hammiuﬁk aTlieEel
a- am noi sobut yri c aci |ne ne, .N-net hy
gl utanic %%%WQFWBBBFW‘&H&; ""Ff‘écro 6;’[1{%1'”63/ li’bé(F]falbut yl al ani ne,
or ni t hi Neprogerties, such as solubility in polar solvents. :
[0059] In addition to salt forms, the present invention provides compounds, which are ina
25  prodrug form. Prodrugs of the compounds described herein are those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present invention. Additionally, prodrugs can be converted to the compounds of the present
invention by chemical or biochemical methods in an ex vivo environment. For example;
prodrugs can be slowly converted to the compounds of the present invention when placed in a

30  iransdermal patch reservoir with a suitable enzyme or chemical reagent.

j0060] Certain compounds of the present invention can exist in unsolvated forms as well as

solvated forms, including hydrated forms. In general, the solvated forims are equivalent to
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30 am noi sobutyric acid, 2-am noindane-2-carboxylic acid, etc. and the
derivatives thereof, especially where the am ne nitrogen has been nono- or
di -al kyl ated. 12 [0066] A peptide substituent is a sequence of natural or
non-natural amno acids that are |inked together via an am de bond which
is formed by reaction of the a-amne of one amno acid with the

a-carboxylic acid of an adjacent.am.n i . ;] de sequence
i ncl udes %ﬁqu?%ﬁwﬁpggﬁie% O RET sw{{lllm% %8 %(gdpg ﬁ%@é ?lfr?g%? ?ngntlgg'pt@i&%sed substi t uent
is a sequenmpamds$ ofihagreseht ivantbmmay existinronltiple dystaliine erpmdaighousiopedilent, a

peptide substituent Ls a Ab122ALY GcBfdsdR invhMiohet anot her
enbodi merieiersh gk ?‘%aé%%%gﬁ%%#ﬁgﬁgm%ﬂ%“ﬁ%%&%,bgm b e invetioh
"transit izdastisitreled ©dstvath the snope pigbsprescet invegl8olysed herein, is a conpound
conprising the hydroxyethylam ne |inking group -CH(OH)-CH2-NH. This

i sost & e [08617 Sorisietenpaedds of t(préventdivention passesnpeYIIROEE RYFPAIAIIRS | sostere. "
The hydroxyet hyl am ne, Li.nki ng. Vi ung, hetween ar-palmeRf natural
or non- na(%() 0341 egtﬁﬁg%%%gg?laéé)@?’ tgé%ge%ﬁ?%’eq&%woﬁgdfogyet hyTam ne Srgup is an

i sost er e mfl divédualisorsdrs ire en@tphmeditthiy the stops psthe progant Ayyerfienbbifd. [ 0068]

" Menepsin, 2. " e |y O BiBSark 6 igRtrily vdNBb1 Onal
Center focrompgfn%?%@ﬁ%% %gf/ﬁ}’%i‘%}ri ﬁ%tﬁc{tgﬁh 9%&%{ ") aa(‘:rcessi on nunber NP_036236
(sonet i nesisieef ersyatlesizy ahFonisoldp3- sit e APP-cl eavi ng enzyne 1" or "BACE-1"),

i ncl udi ng honol ogs, isofornms and subdomains thereof that retain

pr ot etd yt [08623C tTihe brypoindssd tiregiresentduy eniprnasayalsp 30@@19!*1@@?&@@1)9?@08@61%@% ce _

| dentities of AcLlve NEIapsL Q%I%e ﬁ&% ﬁ%ﬂ%ns@iﬁge LR &b uhiCFRELSpleand nucl ei ¢
acid co squences Ther eo ave been previously disclosed and

di scussedtht eongpeuais maiye raigpertd mgthphdactiyspiotepas. isesh aRéer c2QOAOINIY47, and

| nt ernat i l L aati on 7P . 3432t BERL bSAI R Nhe VO

03/ 039454@5?5’51?%&%% P\/\R()gﬁargg%%gr@icyli%ﬁc rcporat éld_ by ﬁﬁf erence in their
entirety fresentdhtention pbsbs radlodtireamapst, fre snqoppesedivithingheseepg och®Eei n, neans a
full -ifngtrh e &'ln 2 protein or fragnment thereof that retains proteolytic
acti vi y.pfsﬁf}é@”‘%ﬂ emapsin 1," as used herein, refers to proteins

identifie Lonal .Canter . b Ot QIR Lo b ofmNER! )
accessi ongﬂgﬁbg? ]W%_c’ g%é%%%géﬁéﬂﬂlrﬁg&rdggg{r&?}eeg&%éﬁ éng gisgl "I 3-05_|Pt e

APP- c| eavinngtassarymeeagts tigr soluBiOEL ompernion oqiangs Expraes Fdsdpphapiscl osed and
i or nat | BRAT ToAg PGS ARG Bt e P A ol cation No. WO
03/ 039454) _j.ncpr porat ed I ef el .. i b Shtd sty for all

pur poses, ?olnﬂ’lél L&%&J%é%lt%%tgfmi%g#%gﬁngwgﬁg }e;ﬁutﬁéﬂﬁgﬁﬁgt}r%r eof that retain
pr o: eod yt mafﬁ?lmbml 1Bie ﬁl@@vm?h dfwfbﬂwfi(ﬁﬁnm&efl blﬁ@; fgfﬂ ﬁ@@ﬁiﬁ;{ﬁﬁlm)éz ers to
proteins identifie C e i AteeRMLODYs, Maf ordrat i on
("NCBI ") cacé’éf‘%“ng‘ﬁﬁﬁagfé’ﬁgf}&%%gh(g hfg{_si %g’s Erﬂgf err edl %/So as. "[3-site
APP- c| eavProgSezs iy, iizp,[yr.ond VBRCRe term)"sigerehaisy ofga stEorisiq" i bGP By  Enzyne

the substituent on the alpha-carbon of a natural amino acid.

[6065] The term "non-natural amino acid" refers to compounds of the formula NH,-

25  C(Rap)-COOH, where Ra; for each occurrence is, independently, any side chain moiety
recognized by those skilled in the art; examples of non-natural amino acids include, but are
not limited to: hydroxyproline, homoproline, 4-amino-phenylalanine, norleucine,
cyclohexylalanine, a-aminoisobutyric acid, N-methyl-alanine, N-methyl-glycine, N-methyl-
glutamic acid, fert-butylglycine, x-aminobutyric acid, tert-butylalanine, ornithine, o-

30  aminoiscbutyric acid, 2-amjnoindane-2-carboxylic acid, etc. and the derivatives thereof,

especially where the amine nitrogen has been mono- or di-alkylated.
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13 Structure Dat abase subclass EC 3.4.23.5., including honol ogs, isoforns
and subdormains thereof that retain proteolytic activity. [0071] A"
(3-secretase site" is an am no acid sequence that is cleaved by an active
memapsin 2 or active fragnment thereof. Specific (3-secretase sites have

al so been previously 5 set forth and discussed in detail in copending U S.

Appl i cati ., 200401 47,. and I nternational Appljcation .

P Uso2 /180883 4 4 BRBHT SRTHSALRE *ane 65T DRgaea pom Gl ohe g e

i ncor por ainkeld Ryeth@ ey aneiefiond ahich pUbed b rdattidnive itte cemhine ef gne asufrd | ncl ude
the Swedish nutation sequence, and the natjv 3-anyl oi d precursor protein
cl eavage K¥drithbec-capeeylicpgd OEW%émﬂ?ﬁF‘ﬂi ? @&egabli%)? PERIAESRIUERFCt or t hei r
abi lity tigiesoRRe8utaBuRY i@, ¥$ bie @ibotiftent 3 pdflids apk@uas & Seiienafora
substrate, such as the (3-anyloid precursor %r_ te'gn, anal ogs of E? anyl oi d
pr ecur’s orabpty Rl a@%nofaFléﬁnIEﬁP%th%fem("g‘g‘ﬁ’ﬁ% P “g‘?%" Tt SAEHERR 0 F 0072] A
" bet a- seGlaft-ASido I hg.rei'an6ihelaamla(oam&@t; h@t@Re subsith&it iy Jaturalfenis to a
conmpound capabl e of reducing the proteolytic activity of memapsin 2
relative ¥ the activity in the absence of inhibitor. 15 [0073] The terns
“a" or "an " as used.in herein neans one or nge.. In addition, the phrase
"subst i t UPRETI wid Firaapiiiqn stateisosided o s1o8iPry: Hish deeiels 8 SERPPRE §OPSHS nmay be
subst i t utiRghyréYethPBRirRLinkBSE Srof -GHYH)CEBINHOThishesranealss it tuent s.  For
exanpl e, where a_grou

! p,. such as an _alkyl or heteraaryl group,.is :
"substdl t JieEdn 9 & BydmorhyiBLs iastesy Eﬁ?@g‘@’%{?@ﬁmﬁ&ﬂﬁ%ﬁ%&? ng’eed 2 to 20
menber ed HetEtebadehayhir of fali@al OF AdPnatRY e 0md Rid9 oDnpepdde. r e unsubsti t ut ed

Cl -C20 20 al kyl s, and/ or one.or nor nsubstituted 2 to 20 nepbered

het er oal W%’é‘?xyftg FHC FRUP @faf*ésé’ftiﬂ'\?é’fg‘r?grﬁﬂsﬁmn&*éeaOf 3%818’%8?%? m?lﬁée)boﬁ ‘esent
invention is the anoynt effective o achieve its jintended purpose. The

t er m " ef {808l e MemnTHR 2.7 258 h‘?f%‘@’de{eﬁ’ P H@tenﬁé‘i‘ﬁ%ﬁ?‘f t@’fﬁ oﬁgtc%i}tﬁpﬁf treating
a subj ectpib@ckholoy MEbiHRon (INTBI) aieSsion nufiber NIN@86236 (o tinkyrefetkd RCt i Ve
amount (i.e. the anmpunt effective to aqipiiqef;(e,t gera eut i %al I hfgffecti ve
resul t%s #§aPride AB5cleRenaarey! dirsEasEor HSETSOE- & O PGt ment " or

" treat i NGypidielittdBSeRHAY RN RBeAPE: achiRY (Rb AfbRA 1Ohs 2B RRfddsgul ar di sease or
di sease state, and in sone cases, curing a disease. 1, [3-Secrefase

| nhi bi t orSsapeRy Blentitiss ehastiypERIPsinHECHRE S HoFR P ERFHH abﬁg Bt onpounds
that i nhiRigtnecbquBnced BEALEG88% bebd\Revialsh) diddedblidkbisyeddh ki 3- Secr et ase
enzyne (nmemapsin_2). These_conpounds may be 30 referred tqQ herein as

" compoun ﬁpﬁdqﬁésﬁ%%ﬁpnmg%ﬁp%? 4750 %@-"?@‘@Pg‘fagé@lfcﬁﬂ?noﬁ?'o r 14
CoNPOoYNdSpET/ORO2MRERNB I cation oS §0D 03/630 54Nkt b WHish dre hereinhih@m@sapdct , t he

conpounds have the fornula; Rl " . . .
by reference in their entirety for all purposes. A "memapsin 2 protein,” as used herein, means

a full-length memapsin 2 protein or fragment thereof that retains proteolytic activity.

[0069] "Memapsin 1," as used herein, refers to proteins identified by National Center for-
Biotechnology Information ("NCBI") accession number NP_036237 (sometimes referred to
25  as "P-site APP-cleaving enzyme 2" or "BACE-2") and/or those previously disclosed and
discussed in detail in copending U.S. Application No. 20040121947, and Intemational
Application No.. PCT/US02/34324 (Publication No. WO 03/039454), incorporated by
reference herein in their entirety for all purposes, including homologs, isoforms and

subdomains thereof that retain proteolytic activity.

30 [0079] "CathepsinD," 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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RBR2 Rs OHR7 At Li.NNNL2 A2 OR4A 0L3 R5 (I). 5 [0076] In Formula
(1), RLis halogen, -OH, -CF3, -NO®2, -NR8R9, -COR 0, -S(O"R 1 -C(OR12,
hydr ogen, substituted or unsubstituted C3-C20 al kyl, substituted or
unsubstituted heteroal kyl, substituted or unsubstituted cycl oal kyl,
substituted or unsubstituted heterocycloal kyl, substituted orunsubstituted
aryl, sub§ti.td B8atRke éﬁBélHQ%"d §.Ah£8, Lﬁa{:&ﬁ@@dnydmgsox@ofmhﬁ’s Md hhdbBBLy] R5 is

hal ogen, -OH, -CF3 NR$R9, -OR10, -S(O"R', -C(OR12, hydrogen,

subst i tut@ﬁe@rthacﬁﬁ%ﬂ%ﬁﬁf@b@éac%’ltkyl substituted or unsubstituted

het er oal kyl , substituted or unsubstltut ed cycl oal kyl, substituted or
unsubst i t 00Ed Hetieswosjast sl leyh amingtssidisequenss Tt is dlgsspiman@gived aryl or

Fubst B BRI oD RN, 6 BB Gt oty gignendent |

subst | T utetifogh anm&sdmssedmmwuﬂ 1abdpyhdin§U1$sAPm1'waécul Ne. 200OLDISHT tand ed

het | k t ut i

insuberi RO ppiaEth Sh PETTOSE e BApSGLORG Wb 0a D) B A

substit utlmbuomcoqpsnatméﬂaymferatbe tﬁstaﬂl_pmaogpb in tb¢ir erftidety 3{1@@1?19]16 iR Sivedidha| ogen,
-OH,

Sohst ] C o B SR A e Sva P ot pio S e (R0 Hlus, 20

het er oal kytbretasdifBibitbrs kg botested fapsmblsh‘bﬂztytte decgassd ‘mah'kytblymsmfbbet B-tuted or

unsubstituted heterocycl oal k bstlt ted or unsub t|t ed

subst 9 ut &ereEse i SHP SthEEse éb%r?é{"’é:é P{?FUISCE&W‘“ [ﬂB E@I‘HW R7 are
'ndependeégieéuysor (2 B dagmdals G 10@&5@%9 rofitstituted or unsubstituted
al kyl , substituted or unsubstl uted het er oal kyl , substituted or

unsubsti t I uhst

het er ocycwﬁ%i ky%%e?y%c%%€ %Bn& BEnﬂssE se?%? %?%bggé?‘?% i %sl%ﬁg)? ﬁdu%agﬁjleor
unsubst i t eftrethchugtierweirglitic avfivity of n¥mapdO 1qlativhte theypasivity in thaghsesent s i nt egers
fromO to””%‘ tort® [0082] Rs is independently -C(OR13, -S(O) 2R14, hydrogen,
substitut€d of unsubst | tut ed alkyl, substituted or unsubstituted

het er gf‘: @'to'g(] uﬂ[ Gl hited, “AQ%UJ&% Bér%%aﬁé’&x'e%ﬂn@é‘ Tn adiitRalthi bﬂr%‘é or

unsub erocy cloa stituted or unsubstituted aryl, or
substi t ut ‘ésdbstlm’cecimmisl i asuls@dlew@t I@ﬁ@t&rﬂgﬁl speaiiqdome g maxdeissbstitird Fethdent | y

hydrogen, r%%p Jéﬁaﬁg oAl &%%E%M&ﬁgen@g 53 exaﬁlﬁﬁs%héryﬁ%uﬁrsuc}ﬂ@%ﬁ'bs'[ ituted
heteroalky stlt or unsubstituted cycl oal g stbsti tuted or
unsubsti t glkdgr hetcroaryl group, is "substituted with anunsubsﬁtuted Ci-Cyo alkyl or unsubstituted

2 to 20 membered heteroalkyl,” the group may contain one or more unsubstituted Ci-Cgp

20  alkyls, and/or one or more unsubstituted 2 to 20 membered heteroalkyls.

[0074] An "effective amount" of a compound of the present invention is the amount

effective té achieve its intended purpose. The term "effective amount," when used in the

context of a method of treating a subject (¢.g. 2 mammal, human, etc.) is a therapeutically

effective amount (i.e. the amount effective to achieve therapeutically effective results against
25  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.

1L B-Secretase Inhibifors

[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

30  referred to herein as "compounds of the present invention," "B-secretase inhibitor
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het er ocycl oal I cyl, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl. [0084] R10 is independently -C(O R13,
substituted or unsubstituted al kyl, substituted or unsubstituted

het er oal kyl , substituted or unsubstituted cycloal kyl, substituted or
unsubstituted 10 heterocycl oal kyl, substituted or unsubstituted aryl, or

substituted or nsubstlt tly

hydr ogen, %} u%lTlﬁ %¥nmPH%%§=%§%§§Q@B%EH le?ﬂ%%%ﬁ){%%Futg%h&g'ﬁgﬁﬂggﬁbst|tuted
heteroalk@hnm$ubst|tuted or unsubstituted cycloalkyl substituted or
unsubstituted heterocycloal kyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaRyl. If nis 2 then R11 is optionally
-NR Rle If nis 1 or 2, then R' R bt pydr ogen. [0086] R12 is

i ndependent | y - NR18R19, " 9, Ryd bsﬁ%tuﬁed nsubstltuted

al kyl, substituted or s Jl\t ute uted or
unsubstltuted cycloalkyl su stl. u subst|t teo eterocycloalkyl
substituted or unsubstituted arylo, or* su%stl\u ed or unsubstitut

het eroaryl. 100871 R13 is i ndependently - OR19R -NR18R19 hydrogeﬁ
substituted or unsubstituted al kyl 20 s bstlt stituted
het er oal kig§76] slﬂgglt'-"%“tl%@legq irhalpget Hi-Chp ¢ i, %@Séthrtut ed or
unsubsti tJ{g@jiklh%S&B ShQahiky br unSubasihied Ut- Sg;zﬂlfyl lsﬂisu’@ﬁddldru;ﬁ@dstﬁﬂ@d or
substitute unsu |tuted heteroarégﬂ ¥80881 R14 i.s |n8ependently

- NR18R19, eﬁ%?%ﬁ“ﬁ’ééﬁbsn rePeuieh cvgledlsys tPeti g o mRypstitted y hst i t ut ed or
unsubst i t wi@ecybiehiRyIoAbtEYEd oSSkt &6, Sibstitny bstishbiiatkdipetasi,loy| |,

SUbStitUtSSégr 25 unsubstituted heterocycloal |l cyl, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl [ 00891 R18

and R19 are |ndependentl hydr ogen, ﬁﬁﬁg Sttt nu ut ed al kyl,

subst 9 ut €879r Riishaksaert é@eoéj dngl S&?)t t’egaé?‘ cf?g’t‘l t ut ed

cycl oal kydubstfuthsbdinktibetura alkytmembtaﬁuect uttelehblsemeaaetmhtmt kpktittsdibast i t ut ed or
unsubstituted aryl, or substituted or ubst ted eroaryl. 16

[ 00901 R1%S ‘?famﬁ%éyﬂ?aekﬁrfﬂéﬁﬁ‘gﬂﬁ}e%f’ﬁ? i °°y§ YIr W??tgﬁt %? unsubsti t ut ed
al kyl, SuﬁnmﬁﬁwwhaﬁmaﬁsMﬁﬁmhﬁk&mmﬁaﬁmhﬁ&emﬂﬁhkyl substituted or

unsubst i t ut ed cycl oal kyl, substituted or unsubst i t ut ed het er ocycl oal kyl ,

ﬁubst i tut Pdvsar ERF(F)hﬁal B3 hx:ceﬁﬂﬂegﬁld%ftwmlogéndmsgidg}m\EﬁRbEOR'GDS[@&]F Jtut g?o)
eteroary 1] 1 f _an are I.n ent ond, .- q
substﬂ?uté&0§f=%wgﬁ TPpittgd oy l%ﬁgg ﬂﬁé?g?ﬂ?g Sgwﬁgusubstltuted
heteroalkmﬁﬁaﬂmﬂuﬂmﬁﬁnam@shmmuﬁﬁdikawkﬂuhemmﬁmdeﬂmmﬂkkmkﬂne -NR17-,
-S(Oqg-, or substjtut unsu stlt te el.e R17 IS

i ndepende}f’tettTrglcyﬁéﬁIWQ@ﬁs f%tﬁ%%t‘tnt A te ﬂﬁ@’ﬁ%@hﬁt Bgsglﬁlgec{he%gou stTtuted or

unsubsti tyutted het eroal kyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted .0 heterocycl oal kyl, substituted or

unsubst i t e a4 halOdenSOBS tEI:UNT), QRPN SORYS] SIOKRY, -Tev)@iaydrdgen,
20  substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or

tmsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, or LY.

[0080] R®and R” are independently -S(O);R*, -C(O)R'%, hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted

25  cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, or -L*-Y.

[0081] The symbol n represents integers from 0 to 2.

15



[ 0093] The synbol q represents an integer fromO to 2. [00941 Al and A2 are
i ndependent|ly substituted or unsubstituted cycl oal kyl, substituted or
unsubstituted heterocycloallcyl, substituted or unsubstituted aryl, or
substituted or wunsubstituted heteroaryl. Y is a carrier noiety. t 5 100951
L4 is a bond, -OP(CH)20-, -C(O OR20-, -C(O NHR21-, -S(O 2NHR22-,

substi t ut 8 Ky, 14 t ut ed
het er oal @?ﬂzie R ggrlﬁg%%%dg%% QT(?O?% nkée(@jq{ %%@%h ﬂ%%é%or%gﬁ%g%%& are

i ndependeaiitysubsibued OLTM@bst@teiﬁrﬁéﬂmltﬂl’t%@séﬂ“@élokwmb%ﬁéﬁ qyeigelsl or

unsubst i té&%&%&?&%ﬁﬁhﬂ&a hé&Qakjomyﬁ&b%mMM§&vsﬁM&@w W6 budickeisd
substitute unsubstituted heterocycl oal kyl, substituted or

unsubst i tAtaebeityed heeroabst it uted or unsubst i t ut ed heteroaryl. 20 [0097]
In some enbodinents, L3 is unsubstituted C-C5 (e.g. C -C3) allcylene. L3

may also [0088]ur ubmﬂw@mee@b/ ydeages sistibiéaded u%ébsélﬁlﬁ%d Wléﬁhsﬂmlf?ﬁ %t her
embodi meny gy l; te Ry substmgd o,[%%g@ﬂilméd LRNASE @ﬁ&ﬁ&a@h@g{mﬂ@ mo to

10. In sone e |rrens I'n some "enbodi nent s

hydr ogen, hetrafbcorgleaﬂcyl NRSiRgCd Ormsﬁt@tﬁdals‘( qsumtedwm@{bﬁ@ﬂte@ﬁﬂgéﬁﬁlent s, R1
i s hydrogen, -NR9S(O) "R14, or -S(O/R11. RL may al so be 25 hydrogen
or - NROS([0§84] R R4° 5601pandeBly - %))Rﬁgwbmed amnuasybstituisd plkyh sibstingént | y be

hydr ogen, %H'Q %&H@Jl r
unsubsti tmﬁﬁl%ﬁ%lteh%tgg)a%gﬁ%&gr ﬁéﬁ%%%%ﬁ?gﬁ subs 'F' ﬁsﬁﬁé&@é?ﬁ%ﬁ%ﬁg sd'?l tuted
C5- C71&y chetraddygloalkd dybstitnted aamebstipisd) b@b bt fybestuted eromyubsiimisd heferoatyl.

het erocycl oal kyl , substituted or unsubstituted aryl, substituted or

unsu blst i 'E 10085 R srimtepgndentlythyd:d@en, substituted gr yroutgUptel alkyb sibséimsd af ment s of
For mul a i

ro3- subst TPFERFA SRR Wi Qo PBRh A iagh W ERR AT mfleiuy
unsubst i thetesebyclhaidr whititayd anvesibstitated RIB oxwwbsiitptedieramsistiyted hpsiopyit ed 2 to

20 menber i 16 i bt /N Ui ubsbidut ed al kyl is an
R23- substl?tgﬁgt%gﬁgl%u%é%ﬁ?m Slt@éelgi Cismégst)l %Ilil’(%?n eallch Sp(gu stituted or

unSUbF§ ! t[ﬂb?ﬁir oal ﬁ égcﬁ#éﬁlent NﬁnRRZ?OI@w gﬁaﬁog t ﬁl@stﬁﬁte&j&smshﬁl%ﬁﬁﬁtzlz to 20

menbered eac substltute unsubsti tuted cycl oal is an
R23- subst subsitteted @Imnsubﬁtstufbéhﬁ@rmﬂéﬂ Ohstitpedyranghpticyted cxclpelyl @%tlﬁuieépéd or

unsubst'txglgﬁaita%% e%a%}ﬂfxbbsh 16Ty BRAnstaRE it SitsGbkicaupsubst i tuted 5 to

7 menber eroc c eac substituted or unsubstituted heteroaryl
is an R24mﬂsuh§§tu|"wtdlh?@@ab’i unsubstltut ed heteroaryl, and each substituted 10

or unsubstitut ed aryI is an R24- sub§t|tut ed or unsubstituted aryl. [0101]
R23 i s i ndesEndRhislipdepsadentlyaPBYenR RN hydioga, subgitrisd ot wRgbptitutedatiyh RO 7,

- OCH3,, Cs(u@tlj\%é or é@%ﬁﬁgd Fet%ﬁﬁ( b Bitfred 55 NRERTZR10aH38 sﬁi&gﬁﬁédtok't e‘d or

unsubstltute R25-substituted or unsubstifuted 2 to
menber ed lltreu@tlb@dﬂwemwé@ﬂ%ﬁéhsﬂw uptubstifiied gl prsybsiigitesr c7 cycl oaI kyl ,

R25- subst | L o QmelpaHfpst i tuted 5 to 7 menbered

[0088] R is independently -NR'®*R'?, hydrogen, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroalkyl, substifuted or unsubstituted cycloalkyl, substituted or
25  unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, or substituted or
unsubstitited heteroaryl.

[0089] 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

30  unsubstituted heteroaryl.
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5 heterocycl oal kyl, R26-substituted or unsubstituted heteroaryl, or

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

hal ogen, -CN, -CF3, -OCF3, -0OCH3, OR27, -S(OtR27, -OCH3, -C(OR27, -NR
28R29, -NRZB8C(O) R27, -C(O NR28R29 R25-substituted or unsubstituted d -C20
al kyl, R25-substituted or unsubstituted 2 to 20 nenbered heteroal kyl,

R25- subst it Ut edsor, £©_uns i - 4 odlnkastiui3d 2 bstituted or
unsubstiiohéﬂgdelg ?nél]gl ﬁgr%%?%gé&tﬁﬁ%?%%%%y[, R26- sub ]tk?%ut eg or

unsubst i fubktiraehetmpuatitied haterofizd, shisdytpd eriuaspbeituted; F@l?ﬁﬁ‘tyits‘ﬁh%‘ate PYl. [0103]
The symbol t.is . ! ' sth@Edarf), suiinklR4] R27, R28, and
R29 are W%BQE@&%%%}%%@%@%Q%‘?\S%%%%}g%ﬁét| tuqtﬁégl or unsubstituted d- 25 C20
al kyl , Rabuistibsddietstedylor unsubstituted 2 to 20 nenbered heteroal kyl,
R25-substituted or unsubstituted C5-C7.cycloal kyl , R25-supstituted or
unsubst i [00vgd B dné L7 ameenmopméeitlyladped, Jgk Chr oH Oy SubsHBsd O BRSPS or
unsubsti tut.ed het er, , i e@? QrubsHiEd RS thdubdtiagedar yl . 1 t
is 1 or %‘?Ylf‘fhee%”ﬁg %?éy(%&%ifgﬁgd@%@% 1%% ﬂF€25 i s i ndependent|y oxo,

hal ogen, alic@dhe, -NRY-, -S0PB;, or bstiduted @apsbstifped beeptliylely 30 G - C20 al kyl ,
unsubstituted 2 to 20 nenbered heteroal kyl, unsubstituted C5-C7

cycl oal | gyob2] RHs4insdpendetrddnyBrazen, Fubstiwsd on Bnsilsiseafiel.sapstpied Gnsubst i t ut ed
aryl, or un tjitute r B ¢ d Sl epdenityohahogeited - CN, - OH,
- CF3, -ﬁsg?s'ﬁ%?erﬁan &Eﬁ@sﬁ@ﬁe@gé %ﬁ%gﬂ%d;cguglgggi unsubstituted.2 to 20
menbeped hieoeyohalidyt yibstimte obesilstituted a08-aTvutsiaicd aF ysypstivte el et uted 5 to
7 menbered heterocycloal kyl, unsubstituted aryl, or unsubstituted

het er oar y8093] 0TREymibhl repesatsvoditrgenten 04 2and/ or A2 are i ndependently
R23-substituted or 5 unsubstituted C5-C7 cycl oal kyl, R23-substituted or
unsubst i tetoed 3! b A* dremderadintinabeituey of waibsiinied Redoadib st dr or

unsubstitut ed. heteroary], . or - .S LI Uk vasuhsthtuted aryl. [0107]
I n ot her uéﬁ‘gmtﬁ’vss]ﬁ?tir?c}@?n{%fu%,te%%%%&b%t,ﬁgg%}’gr R12 are independent!y
hydr ogen unffBait6iedBdtérbatyle dr B camisubsittyt ut ed C - C20 al kyl, R23-substituted or

unsubstituted 2 to .0 20 nenbered heteroall cyZ!, R23- suhstituted or
unsubgt i tjpgosf C51sGhosy,COPEHKYD-, -CROBOR ) SHOYNRIR -, o¥ (OB Ry St jubsfiteed & t o 7

menber ed het er ocycl oal kyl , . - subst j. ' g kdet eroaryl, or
R24- substmflﬁﬁ%teg?ﬂ‘ﬁﬁ%g@f?%égr nﬁ;ﬁ%{é@&e&é}kﬂ%@é’ Ql%ﬂegtl%ﬂ R11 and/or R12
may be substituyfied or unsubstituted Cl- : ' or
unsubst i t/B¥8H Ret 8r o o%fleﬂflie?engﬁ%? S%?%H,O?@ﬂsﬁg#ef%%gﬁts%sﬁl&%ﬁd/ or R12
may al SO Jagubuineteh BétbblkgdsubiinGalorainkupktintie cycRgkyByubsigted opunRpkstiffel and/ or

R12 I'so b bstitufed Cl. 108] o R7
[ ndepondaty Bt raueet RonbilRe sl oo s RARiIT TRy

20 [0097] In some embodiments, .2 is unsubstituted C;-Cs (e.g. C1-Cs) alkylene. 13 may also
be unsubstituted 2 to 5 membered heteroalkylene. In other embodiments, L? -(CH,)e-S-. The

symbol ¢ represents an integer from 0 to 10. In some embodiments, e is 1.

[0098] Insome embodiments, R is hydrogen, halogen, NRR®, -ORY, or -S(O)I,R”. In

other embodiments, R! is hydrogen, -NR*S(O):R", -OR", or -S(0).R"". R' may also be
25  hydrogen or -NR’S(O):R™.

0099 R%R%, R, R', and R"' may independently be hydrogen, substituted or

unsubstituted C1-Cyp alkyl, substituted or 1nsubstituted 2 to 20 membered heteroallkyl,

substituted or unsubstituted Cs-C7 cycloalkyl, substituted or unsub stituted 5 to 7 membered
heterocycloallcyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or

30 -L%Y.
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Cl- C20 al kyl, R23-substituted or unsubstituted 2 to 20 nenbered

heteroal |l cyl, R23-substituted or unsubstituted C5-C7 cycloallcyl,

R23- substituted or unsubstituted 5 to 7 nenbered heterocycloal kyl,
R24-substituted or unsubstituted heteroaryl, or R24-substituted or o
unsubstituted aryl. R4, R6, and/or R7 may al so i ndependently be hydrogen,

s LA e R RN O A

R29 may Iaﬁdéham@t&atet ¥r muayﬂredgnmzo MAfors aclt substtteted orunsubstitsti t ut ed  Cl1- C20

| kyl R25 tit bstitut | kyl .
%23y may élef s %bﬁlﬁi{l :liy’e%lgs gu(tgc{' grﬁlg?u atlttlilteg 9 Eﬁéﬁ%@% éﬁ@%ﬁ%ﬁ&m@%@&oa y
-S(O 1R27mlbstﬁt?hﬁ)r mGHBRET 2l P8s RR2.SuL2FNRE 0PSBt BR-Cxo 2R GO R |

O bst pbst 2i
Rob- st b SoometE pip R SR e S ol B2 950 )y
i ndepe nd ehémhyerdichetchaligh emh sulEhiutedOF 8psubGaREa! cyclodkd is pubstitgted)r RZ7,

000, LR R e MR O e C OLNEPRIRRS . FalRsshoieed ut o0 or

menber ed EhlBitﬁﬂit@tB{l)rltmydbstlt[ﬂ@diﬁj 7 iambaechetadroelpatiorlt eech RPstngd K3 may

i ndependent | dr al thsd hatb e, Ghr Galsublleba 19
[0111) RSW%BQ?%%’E& mgf?]tsla’?%t sglggﬁutﬁﬁgsru "’sﬂt%?tt ut eg ﬁ%‘/ cycl oal kyl ,

R23- sibst értuntubetitoted anyhis e 81 ‘rsubstiddedsor ppsupstifgeheyled het erocycl oal kyl |
R24-substituted or unsubstituted heteroaryl, or subs tuted or

unsubst i tgotlelj aR’?/ts mdaﬁemtaqxlyanlxs,dxahgcmﬁl,sﬁljst@ﬁﬁmé@Ror—S(mé?u ¢yt ed
heteroaryl 2540 70 ¢ ks Eﬁ’ﬁnﬁé&’d LAssouBceahodi nent s,
R5 is R24 Fﬁ[%ﬁtﬁ‘té o ?Ubg ﬁ%z iazryUs I'n e rg | at ed gRrrbodl ment s,
e i s hal ogkyl, R”@Nbsnm@ﬂiorunsmwt@rﬁstalﬁgmemhtﬁré@h@m@d 1%1 feystituisd ofinsubst i t ut ed
al koxy ( . BPuRbsti ﬁ@éa@ﬁae@yémbeﬁdg

di fl uorop‘llfgﬁglsﬂme% c%eﬁaﬁéﬁlyln S(S)ﬁn%%}l%}j ate eI nmbodi nents, L3 is unsubstituted
Cl-Cslfe. gater@ﬂ;mmucylaRté;su@nuted[o@ wppstitpedistrroasisd MEREELERS | s sel ect ed
from subs‘glftl%tJ unsubst| tuted O tetrahydrofuranyl, substituted or
unsubstitu ydropyranyl and substituted or unsubstituted

pyri dyl ”ef]otiéélher’am g%ﬁtﬁ{)h%g;g%méﬁ' NtScrL 30(':191 W“bﬁ &t it -

al kyl . ene. In sone

embodi ment&O)RE, -N& 8R§’4- BEORTIt-SOBIR %s@gs%“bttﬁ‘tt%lo%ﬂ?‘l SU‘B‘F C1-Cao
r2d- Subst Lt f. su&%tﬁ%%ygﬁshhgn%&ﬁ! RE0GHRDERH hétroflicySRBSibdtittidachr of

unsubstit ated thi azo st tuted or 15 unsubstituted oxazolyl,
subst 2@ ut en‘aubﬂtlhuws%?tqweﬂ@d Ririsehsiitytegior upspbsiifipiet to Jrpganisred unsubst i t ut ed

pyrazol yl 80fE1 8rRAtiRaE & unBBsiifedderstis b ihadttedunsubst i t ut ed
phenyl ()éeteljogycagﬁgheny sluch asm1 % di fl uorophenyl ), or R24-substituted or

unsubst i tm@bs‘ftﬂﬁﬁh%!ﬂl yl. In

[0103] The symbol t is independently an infeger form 0 to 2.

[0104] RY R, and R* are independently hydrogen, R*-substituted or unsubstituted Ci-

25 o alkyl, R®-substituted or unsubstituted 2 to 20 membered heteroalkyl, R*-substituted or
unsubstituted Cs-Cy cycloalkyl, R”-substitated or unsubstituted 5 to 7 membered
heterocycloalkyl, R*-substituted or unsubstitated heteroaryl, or R**-substituted or
unsubstituted aryl. Iftis 1 or 2, then R? is not hydrogen. |

[0105] R® is independently oxo, halogen, -CN, -OH, -CF3, -OCFj, -OCH;, unsubstituted
30 C;-Cyoalkyl, unsubstituted 2 to 20 membered heteroalkyl, unsubstituted Cs-Cy cycloalkyl,

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

heteroaryl. R*® is independently halogen, -CN, -OH, -CF3, -OCFs, -OCH,, unsubstituted C)-
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a further related enbodinent, L3 is nethylene. 10114] In sone enbodi nents,
R5 is selected fromsubstituted or unsubstituted phenyl, 20 substituted or
unsubstituted pyrazolyl, substituted or unsubstituted furanyl, substituted
or unsubstituted im dazolyl, substituted or unsubstituted isoxazolyl,
substituted or unsubstituted oxadiazolyl, substituted or unsubstituted
oxazol yl t r I r |4 )4 | or

unsubstif& §§§53%F%§F?£§ﬁ%g§#@%%%%H%%gﬁﬁ%%ﬁ§%¥?ﬁ?§§H%?%F%#%@ﬁ@ substituted
or unsubwsubstituted Sp9 7 imdmbemg heteraavolopikyliprstbstifutefreyibw psubstisated hi azol yl |
substi tutipd Qryunsubstituted 25 triazolyl, substituted or unsubstituted

t hi enyl suEstltuted or unsubstituted di hydrothieno- pyrazolyl, substituted

or unsubshidat ' nyi st t S ti ed carbazolyl,
substi tufﬁe)%i&ﬁxr qﬁﬁé&%@%@?ﬁﬁ%{g’%eaﬁlgﬁ%%gdgﬂf%?%dg{%gzi"%?tlet%t%%§r unsubsti t ut ed
benzothi emgubstiie $tiG graehlion Rihsibitied ot wsnbisénted B o Amppersdibst i t ut ed or
unsubsti t i 24 i Rkt C i i.nyl, substituted
or unsubs&t%e?%g&élg elhy%otsﬁgg@%wﬁﬁgb(f%sua%gﬁét ut egyio{?ds&ﬁésgﬂgg (}rt ut ed

benzot hi &asibglitutedabdt i t ut ed or unsubstituted benzooxazolyl, substituted or
unsubstituted benzi m dazolyl, supbstituted or unsubstituted isoquinolinyl,
subst i t utlB7br Iunbebmbotinteat, RsBY, RAAR YR, Rlbsd/vt RY ed indepedsatlyst i t ut ed

acri di nyl x4 DsURsHL_put N7 0] J Ltuted or
unsubst i thggégag?mﬁéﬂﬁg%%@%@n sugé F?Otag&é?e o%l%tﬁﬁéc%ﬁnﬁbgﬁﬁa %;t/or azinyl ,
subst i% ut28dnesrberadhetseaikyl RESubstitutathy dnobstitatnd C5-CsebbrikyuREcsubstituted
unsubsti t | ] ok i [ Qlidinyl,
substi't utoggﬁ%})%%ﬁi?w I%lfﬁl%géa %tﬁ%iogk%%uﬁr&lﬁ g‘%}%ﬁdﬁ? ﬁ:{% 1t%))s?{{u{a(r%substi tuted
i ndol yl , bstersryltaiRédsubstitgpderhasibsiitied ant]. d7eBl. BYIR’, B sRiboni/orR Edhapr
unsubsti t BAER L I | Yol r
substit mﬂé&@%; . %néﬁdé?sit?ﬁﬁ% %zgtél%?lnd?IS?MF%ﬁgﬁhﬁﬁHﬂsgﬂléé%%%gé%ﬂﬁgpendent |y
be subst i} uRe& dF . BnfubBi i andioeB “@5y@ko by apybstitgied Ci-Culiyi RUREROR,
unsubsit i tpue wi,gn&&@zggmg&qmg%&ﬁggﬁj@gkgyl , Substituted or

u

unsubstituted’ aryl, or  substituted or unsubstituted heteroaryl. A and/or
A2 may al in y . ! I 281 I (e.q.
phenyl ), [glﬁhslsug{gﬁpﬂ:%tﬁlé _h{ogﬁgﬁé%i)egatﬂ%? f[b Eew(ﬁg%eg’r%a%%g%%gg%%g@@%ﬁ ). [0116]
I n some éntfodplimdnRs;sulstituadcpr ppsubstitnted ko 30 metarhetey heferontiit R substifuted

unsubst i tbednsRieNYl-¢, SeRgkil R SebRkudds YRSbihHiLfoPhaaRlyl . substituted

or unsubstituted furapyl’, substituted or unsubstjtuted I mdazolyl,
subst i t uteErsTelemislds t-FibsEeEd psuRuebiad betsrppad, jor Bt etbgifuted®runsubst i t ut ed

oxadi @z ohybubsiiies tiyl Ut el @hd/sH1E YRS talsh i R P % AR Ok ¥l dro SHDSinb bk ®te®r
unsubstituted _pyrrol yf, substityted or unsubstituted pyridyl, substituted
or unsub$uiCetiy- Bysamaemprdments st Rt gy o rereipdspsdenthUEwepy of dazi nyl |
subst i t utgshbetuiedelostmdiut ed thiazolyl, substituted or unsubstituted
triazolyl, substituted or unsubstituted thienyl, substituted or

unsubst i traitoop e, RYCLQIH ﬁgpmawea&a{1yte byl eh IFPUL B Pkd B\ iRstitddt ed
t hi anapht henyl ; substituted or i
C-Cap alkyl, or R*-substituted or unsubstituted 2 to 20 membered heteroalkyl. R® may
5  independently be oxo, halogen, -CN, -CF3, -OCFs, -OR?, -S(O)R?Y’, -OCHs, -C(O)RY,
NR®R?, NR¥C(O)R”, -C(O)NRPRY, R¥-substituted or unsubstituted C1-Cyy alkyl, or
R*-substituted or unsubstituted 2 to 20 membered heteroalkyl. R* may independently be
halogen, -CN, -CFs, -OCF3, -OCH;, -ORY, -S(O}R?’, -OCHs, -C(O)RY, -NR?*R?,
-NR¥®*C(O)R”, -C(O)NR**R?®, R*-substituted or unsubstituted C;-Cyg alkyl, orR%-
0  substituted or unsubstifuted 2 to 20 membered heteroalkyl.

[0110] In some embodiments, R? and R® may independently be hydrogen, halogen, or
unsubstituted C;-Cy alkyl.
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20 unsubstituted carbazolyl, substituted or unsubstituted benzi m dazolyl,
substituted or wunsubstituted benzothienyl, substituted or unsubstituted
benzof uranyl, substituted or unsubstituted indolyl, substituted or
unsubstituted quinolinyl, substituted or unsubstituted benzotriazolyl,
substituted or unsubstituted benzothiazolyl, substituted or unsubstituted
benzooxa ssubstitalt ed Uﬂﬁ&gﬁ&ﬂﬂeﬂ't@@ Bt Rz abyttutedtibst i t ut ed or
unsubstlfogpéd By nigy, é’ ui nos?tﬁ%? substityted or unsubstltuﬁE‘ed |s i ndol yI,
subst i t utuedbstifutadristo bsmanuhgtaédieiampycénaﬁryl,R *-sghyigyted QR @arbslitig 13%‘8 ut ed
benzoi saz UL Lt SHDRLY élw&%%wﬁﬂwhhy&aﬁﬁsamm substi t ut ed
or unsubS$t tﬁ‘?béﬁt“% P]é%]%ugsl%mq ag%i Ft ut%d or unsubst.itut rahydrofuranyl
subst i tuhﬁd:oﬂ'yl @isnmch@uuwb$b¢qdﬁw Insgpe epp E’fg“@ﬁ“ u'bstl t ut ed
pyrrolidi ubst rln%ﬁu%attédtéﬁb%dlnm&pﬂa%hs}mdgen SCNSOEL ut ed or
unsubgt i f‘g%tétate? SﬁqSH&ge(&ﬁlsﬁl tuted or 30 unsubstituted dia %}’5‘? foP

subst i t uCeg mubnnae:b@t—ﬂiouﬂ@’b opynsphishipred alkgpsieig (it géP X@n&l

t hi epi ny S 1 4f endteRel iesbhdinentQLy minsxbsmtutteéd or
msubst i ﬁ‘ﬂf’%ﬁnﬁf}i % Sﬁr%ﬁb[ 0?%? I'n sone embodi nents, L3 and L' are

i ndepend&ds &g Codadilkylersubst i t ut ed al kyl ene, or unsubsti tuted

het er oal kyl ene. I n ot her enbodl ments, L3 and L' are é)endently a bond,
unsubst i femel W somE2BbadiughieRe is S@@%@%§‘t‘hsﬁlﬁf‘3€(ﬂ’rﬁn€f‘l hﬁﬁ drenber ed

het er qal kAt &%ﬂé@fb@ {lyaddeuisstiboddy unsubst i t ut ed
C - Cs%al Eéﬁagﬂﬁ)furﬁylﬁgﬁdggtﬁ %ﬁ%ﬁgd 2 te 05 ?ﬂgre L3 may

al so be @hsmaxt@b«w@mbneﬂwl hﬁyma@laéedtﬁmé?ﬁélﬂ’éatmuﬁ?&tﬁ?sgﬁﬁ%a& % ﬁ‘%@ al kyl ene.
[0118] | r}nstgglg?g{mgrg% SEAbSs, 1k % mhedhydaensubstituted O -C2o al kyl ene, or
0

unsubst i t'Ut ed menmber ed het er oal kyl ene. In other enbodinents, ]L2

I's unsubspityted ¢ ! buﬁ&;mwmm cﬂarylpoﬂ?hmmanm
het er oal ayiléﬁ %l‘ci??ee%o u%?ggsslil tsﬂtsed Tg{ag Ten 10 may be a

br anched dnlnﬁqubsmttuteditemﬂ%@l-(% Safl’ﬁkl‘}llteé‘r‘i’éunsl_ﬂzs“ﬁﬁ?ﬂ F‘R/ ene. In sone

rel at ) 1&; stﬂg@?ﬂia%ol uﬂsﬁm&ﬁlB%ﬂsﬁBéhﬁ%d%xddﬂﬁjdb@tsummﬁad olnet er oar yl (e.g.

pyrid Itut unsubsti t ut ed hen omnme
rel ated enﬂamdmmdpﬁaquyi) |1§S§‘B%§¥l?qdﬁ¥% %r‘s %&‘t???f? tEd Baryl (e.g.

pyridyl) Sdniy ) W @8- @bM.{tutételgmlpisﬁmﬁﬂ)hlam[YDﬂQQ] I n
sone enbo |msH)?}ﬁéﬂyi\/\ﬂ&ﬁC‘Jﬁ5‘)5 dﬁﬁ%}bﬁl 3 and R8 is -OS(O)SZR14 then R6 is 15

hydr ogen. aﬂaﬁhmatﬁbmswgﬂw& sy Rfsubst i t ut ed aI kyI R7 maybe
unsubstituted CI-C5 alkyl. R2 and R3 may both ‘3’ hT% in sonme
enbodi nmenps14) R ksne €NR$RQﬂGHBYR| i§ Selacs'(i@)omfhsn ‘?r§m tﬁgﬂ i's

gpﬂigg é’retn Uégqu w% Or(ﬁﬁﬁ%ﬂfﬁﬂed JRuBdeltddr anbRyeteOgemyl, s{EEe] of n sonme

d th
rel ated ewlsosiimtedtimidamgyl; st §lr§‘§§c¥e‘?nftuﬂ’t“@ﬁepqﬁ?d ﬁﬂ’?ﬁglé’]; F"%%gﬁg If%lsﬁlb%@n sone

rel at ed eg@B %gﬁ%%sm@@d Rinkihs e bikblyl hubehitiibd esmhwsymnempmrrslahe rel at ed
enbodi nen 1S substituted or. _unsubsti I n some

rel ated esbgititederussubrpiuied pyiddsisipieg oppusy %fﬁ’i‘%%js‘fmfnq?%’cf cy% opr opyI In
some rel af oo GARQAGVRBILSA, shstitufdldy Gis@gsitued thiagbytpsubginaedaet unsubstifuted

25  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,
cubstituted or unsubstituted quinolinyl, substituted or unsubstituted benzotriazolyl,-

30  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
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enbodi nrents, R2 and R3 are hydrogen. [0121] In sonme enbodinents, R is
hydrogen. R2, R3, and R4 may be hydrogen. A may 25 be substituted or
unsubstituted heteroaryl, or substituted or unsubstituted heterocycl oal kyl .
In sone related enbodi ments, A is substituted or unsubstituted heteroaryl
(e.g. substituted or wunsubstituted thioazolyl, substituted or

o R ST ST S g

unsubsti t umablstmaw%yrazmyh atbstitoted pi uns@i@tituted tetabyirdfaragyibsbitituted ok or

cubst t ut Sy SNyl iRbod by b RS, bk Bk ™ B¢

cycl oal kymofmholinyl, unisstituistior wnsabbh(tmdr @Byl aduksiitutest oramnsbbisnied dinssginyl,

C3- C6} I
l(JnSUbSt F%/gl% g@dﬂé@( %unls%bh%m{gﬁ)éz%ﬁj P@,&t}é ﬁtehéyérggbsﬂg&%ﬂun% %I Jﬂé& I }s{ltér%&f hyl or
cycl opropymsubﬁ’ﬁltwd@xmubrlogen L1 |s unsubstl tuted nethylene, and L2 is

unsubstituted nethylene. L3 may be unsubstituted nethyl ene. R5 may be
substi t ut B818F &hsdbémayddegendbeiyite sutistitued weursebsttuesd %ﬂ@ﬂdmlndhﬂ,s A is

bsti tut hi | yl
zlrj 3 !th:Jag%’l &FtEd ﬁﬁltgl?%ﬁu% %17?1“ kﬂ%@%ﬂiﬁ&hﬁ&ﬁaﬁ% unsu Eslﬁ‘%{'fs@%gt%te Ii:;llzo guch
as one or amfbDesmm&wnmmemu(e@etﬁﬁéwhIA(W%/QI)1) m#solso indeprpleatly B8 may be
2-(4-pgth t dyl
subst 1 ut oo Bl TR (E pRHOD Jrebis Gl HATMRR A S0 o
met a- subspyndybed phenyl). In some enbodl ment s, the 3-(5-substituted

pyridyl) and neta-substituted phenyl are substituted with substituted or
unsu bst i t iMd6l alnkgie frabagimentss abend ALﬁr@mld@]eH@ﬂ}abetﬁmf@d oCus@iBtitiEd

hal oal | cyg%egg?gmﬁm&gd @IJ,JgSlﬁ,metu 939‘%@ |§,§gme&& ﬁ%%ué&'hﬁ&ﬂg%“e”t definition

inthis p to forman appropriate bgenus. Thus,
in sonme eﬁﬁb@@hﬁémwu@wemd@lﬁ sibriituteyl o resubsidstetiserazalyl, F@S@@b@;@ﬂ tuted or

unsubggit ds%gsu%ltédmxgﬁ%ﬁ 1sul§s%tl.1]§1 o%taﬂsmtwéae&aﬁhg RS bt Sdude@yr i dyl or

substitute unsubstit'ute enyl, I's unsubstituted (CL-C6) alkyl or
unsubst i tml(@st@9%¥@FMFWd PYRigy], subijtgics gewnsubstntqd pynlpziyl and L3 are

unsubsti t Ysgthured 5 MRIILED %yn&a%gﬂ bbb 8@ PR ARAGRIAY RubdiBiaROS( O

R14. R6 maybe hydrogen. substituted or unsubstituted phenyl. A2

may be sub%%lbéthﬂ%@dnw%ﬁ%hﬁﬁ%thoaﬂléﬂbﬁw&?ﬁﬁmnﬂfsub%%ﬁ oriugpbgtitated

unsubst i tkﬂﬁ&oﬂ%ﬁé QMlazolgh cubRitRed &'1@5@&1&@@&%&'@&%&1 ihb!;t&ut%d o9 is
and R14 is unsubstituted

unsubsti t ut ed Cl- nmet hy I%]
(Cl-C3Y a Pstwéedgcarbﬁ@bﬂwufgsﬁﬂﬂgd WB@S%E brogmudarplyl sepsH@#Md9F ene. L' may be
met hyl net Bﬁ{dusmned%nzoasmya@@bs%temyuﬂabdﬂ%d%%ﬁu@ FEbs@futaldr Of the

enbodi nents for each substjtu f| ni in this para ph may be
conbi ned PEUPTEHTRIAA B ‘?:ff éqmﬁmml sybaftatsHar ‘é‘ﬁ%ﬂ?“?&nt s, RlLis

-NROS( O " R otiiL Subtyichieags ﬁmsu/asututSd ﬁdﬂbc&hbio%ﬂ adbsitutens whsibsdteed p henyl , A2
> substifuled of s MRSHbel iU ed, PonYL r, SHPSULLALSY, QL laybst  tuted
25  isoquinolinyl, substituted or unsubstituied 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 indolyi, substituted or
30  unsubstituted diazepinyl, substituted or unsubstituted azepinyl, substituted or unsubstituted
thiepinyl, substituted or unsubstituted piperidinyl, or substituted or unsubstituted oxepinyl.
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.5 C5) alkyl (e.g. nethyl), R14 is unsubstituted (Cl1-C5) alkyl (e.g
methyl), L2 is unsubstituted nethylene, L' is nethylnethylene, and R2, R3,
and R4 are hydrogen. 10123] In some enbodi nents, the (3-secretase inhibitor
conpound has the formula: RL R3 R2 R HOHR7 At ulINHHSsSUR~INL2 Az
[s OR4A ORS (II). 23In Formula (I1), L', L2, L3, R, R2, R3, R4, R5,

R6, R7, are bov I .

O o oS G sl o Rty aﬁmﬁ? 53Rl R 2, (1

Eﬁr :T;,H aL' orfRinsR3titeed B&emkﬂé'neNhs@thér ebibp@Pimguts, 1§ amL t@d%ndﬁylﬂ)fﬁbmﬂ Formul a

above in ‘Fﬁ]é Shaﬁlf%c%%ézf’ 51%8?6 ‘Eo@%ﬁmli%??%e% %?%dnh%%goot 18% gLnbo ?;ﬁzaln? edt he

(N 3- NS acr etmspalsdﬁndépehdmﬂyzbﬁﬁimd,dnmmhmhé Ci-6’ pilylane, Omsmﬁmdﬂéoﬁ \ HOH R?7
R5 ( For 1)1, R, R,

R4, RS d@em %?gggﬁlﬂﬂe i %% aégrocrah ea(’g e# |i %\egé%i 1):itr“'rl{f/yem anbogmmjéélt he di SCUSSR? on

of For nul @s(s}itutdd CisOrakydmbodi nents, R23 is an unsubstituted C -C5 al kyl .
[0126] In anot her enbodi nent, the (3 secretase inhibitor conpound has the
formul a: [0R18]3 ]B%oleReﬂ:rdeﬁents L? is an unsubstituted C1-Cy alkylene, or unsubstituted 2 to

20 membered heteroalkylene. In other embodiments, 12 is unsubstituted C;-Cs alkylene, or
unsubstituted 2 to 5 membered heteroalkylene. L? may be unsubstituted Ci-Cs alkylene. L?
10  may be a branched unsubstituted C,;-Cs alkylene. L? may also be methylene. In some related
embodiments, AZ is substituted or unsubstituted heteroaryl (e.g. pyridyl) or substituted or
unsubstituted aryl (e.g. phenyl). In some related embodiments, Alis substituted or
unsubstituied 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(0),R", then Rfis

15  hydrogen. R’ may be substituted or unsubstituted alkyl. R’ may be unsubstituted C;-Cs
ablcyl. R? and R® may both be hydrogen. Thus, in some émbodiments, R'is -NR*R®, R®is
—S(O)gR”, RS 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,
20  R®isunsubstituted 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

25  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). A? may be substituted or unsubstituted
aryl or heteroaryl. A” may also be substituted or unsubstituted phenyl, or substituted or

30  unsubstituted pyridyl. R® may be substituted or unsubstituted alkyl, or substituted or—
unsubstituted cycloalkyl (e.g. unsubstituted (C;-Cg) alkyl or unsubstituted (Cs-Cg)cycloalkyl).

L! may be unsubstituted methylene. L% may be unsubstituted methylene. In some related
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At I / NsONL2 g2 RRIORM OL3IRE M In Formula (V), L', L2, L3, R~

R2, R3, R4, R5, R6, R7, R23, Al and A2 are as defined above in the

di scussion of Formula (I1). In sone enbodi nents, R23 is an unsubstituted

C -C5 al kyl. 15 [0127] In another enbodi nent, the (3-secretase inhibitor
compound has the formula: R R3I R2ZRs \ OHR7 At~ ,NNs NL2 gz R23 0 R4

0 [3 RS (hbodimehts, Rfis Eﬂ:ﬂiﬁ'blacyél}sﬂrbpyl I-R7118 ]ij%.rog'eg’ L BlunsiRiituf2d me%lerlBS R6, R7,

R2, A andAgare as defined edlscussmnos Formula (1). In

sone enboW r?eFﬁ‘?sumteﬁ?%k&ﬁshB%%the&fl%’é“@te@eféﬂ?% R’maybe8] I n anot her

enmbodi rreruubst{nhai &r%n&%ﬂitﬁfc&%ﬁ‘en Nhi finleqtla @8RBI eaR  thendmnidada: R R3 R2
Rs OH R2 N L2 (A R23 In Formula (V1))

L', L2, L’?S“q%meﬁzz ﬂ“ﬁ@b’l@g Raubsiptied W@ém%ﬂ“a&ﬂ]&ﬁ%ﬂ?s’“ﬂt@i% h def i ned above

in the divseisasi &fimSfbstiafedul, {&ud) as dnd SRR wASOELIE 1t;Scs) BRA()S FP
unsubsti t ut ed % C5 al kyl . ﬁg})glz 11n, sorre enbodi nent s, each substi t ut ed

group desEFIBE ABEKRE TH1 Bomd’ BRY WP%‘I“%“(“P?“MNE‘W ppyrdyl
subst i t ut @Qumtitubedat uﬁ@aaﬁutmeﬁﬂ g|3I(Sl@ﬁﬁstlﬂfddlppndmr%&@%ktftht&ﬁ| ly, in

SUbst | § LCRET] O SR oS , BE PP e B BRGSO E ar 1
substi t ut ﬁﬁstiﬂﬁ&(ﬁdvﬂaﬁu}ﬁhmuﬁw bisinkibgfitedd alkidy(k.eNsutfituted WH-<; lamyltc@rib -Cs _
subet 1€ uc b Sabe pediar Bbbotifets o gﬁﬂpﬁé‘sﬁwém?{eﬁmﬁ%aﬁén%%%m.(uv's' at®
| east pnen@rbea:binbmfsd totfbﬁﬁ&l SHpaphse afb@erﬁlld.b'SﬁllSI iuts6fle Whbdiiaéntd, REFE, TN

These gr Gl FeSRoBtt fy insetrifiocier bbPEbue kiRl A SEbRRn: "o oup. 5
[0130] | mmmﬂsm]uteéﬁhgddmmblﬂ:sﬁxﬁteﬁ hamehstiet @hendf, RFQrmdbaﬁu(edlcl -CHVI1), each

Sélu bsctzbt ;ltakd | or llélg i ? Hrpe% é{:? #E} (LP%J&(P&/ il"' s%y&roge%?%c{ IEI!JE? gndolf:" aycnu%ls'lu Ssttitlutte%iI ted

15 methylene
[0122] In some embodiments, R1 is ~NRQS(O),,R14. R® may be hydrogen. A' may be
substituted or unsubstituted phenyl. A? may be substituted or unsubstituted phenyl, or
substituted or unsubstituted pyridyl. In some related embodiments, n is 2, R” is unsubstituted
(C1-Cs) alkyl (e.g. methyl), and R' is unsubstituted (C;~Cs) alkyl (e.g. methyl). L% may be

'0  unsubstituted methylene. L' may be methylmethylene. R?, R?, and R* may be hydrogen.
Some or all of the embodiments for each substituent definition in this paragraph may be
combined to from an appropriate subgenus. Thus, in some embodiments, R is
“NRS(0):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 (Cy-

S Cs) alkyl (e.g. methyl), R" is unsubstituted (Cy~Cs) alkyl (e.g. methyl), L? is unsubstituted
methylene, L' is methylmethylene, and R*, R?, and R* are hydrogen.

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

R‘l
R3 RZ
Re TR
|_1'N NG RN 2 @
0 R O s

R® (1.
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unsubstituted heteroal kyl is a substituted or unsubstituted 2 to 20
menber ed heteroal kyl, each substituted or unsubstituted cycloallcyl is a
substituted or unsubstituted C4-Cs cycl oal kyl, each substituted or
unsubstituted heterocycloal kyl is a substituted or unsubstituted 4 to 8 ?0
menber ed heterocycl oal kyl, each substituted or unsubstituted al kylene is a
substitu or nsubstistyt e 9 pal AZ3R0hs@akked abbstin thet ed or
unsubstihﬁ%@@u%é#5§0a’%yﬁghg’ﬁg%gggéu’§¥¥%ﬁﬁg£kor unsubstituted 2 to 20
menber ed dbhaisdowaiHophwmd). 101311 Alternatively, each substituted or
unsubstituted alkyl is a substituted or wunsubstituted C-Cs al kyl, each
subst i t uj@g4pr mkome bEbidinitred tHedt-erpabdiytibiie compavpd bey the Bemee: 25
unsubstituted 2 to 8 nenbered heteroal kyl, each substituted or
unsubstituted cycloal kyl is a Sﬂbstgtuted or unsubstituted C5-C7
cycl oal | cyl, each substitut e %ubs&ﬁgq@ed het er ocycl oal kyl is a
substituted or unsubsute%? 5 g}e{gg%ﬁg h ocycl oal kyl, each
substituted or unsubstlrutedyal kyl epe ¥sra sub ut ed or unsubstituted

G -Cs al kylene, and 25 eachsubstiduted or unsubstituted heteroal kyl ene is
a substituted or unsubstituted 2 to 8 menbered heteroal kyl ene. IIp132] In
sone enbodi nents, the conpounds of the present invention include anyone or
al | of thercommaunds: of 1Tabl &%, &2, MRS afiR’ evadidteriss defited aborpobhds of the
pr esent Invention include t any one or all of the conpounds of Exanple 4
bel ow.  Alisc@siop pEForsiedbi es [0133] In copending U.S. Application No.
20040121947, and International égplicapiqn No. P %U§§2/343?4 (Publication
No. WO 03010394 Sainothwhingtiodiment, e $eﬁI3FaFF018]Flb’69‘éP‘€H°“g9r @ &e for all
purposes, isostere (3-secretase inhibitors with and without a carrier

nmoi ety 10 were shown to effectivelycfeduce A[3 production in tg2576 m ce
expressing the Swedi sh._ nut gd’i t he dWwnmem anyl oi d precursor protein
(Hsiao, K, et at., gnceg27 0] ?(1£9§Thus, one of skill in the
art will recognize that/the ¢pnpounyfs 6f™the i nvehtion may be adninistered
with or without a carrierFﬁ%i%tyR4Apcaitger nmoi ety maybe attached,to any
appropriate site on the conpounds of thé present invention. 15 F§?34] A
“carrier noiety," as used herein, refers_tq, a,chenical i e covalently or
non- covaheothyla @)1 HcHed’, 10, R, B, %&593{5379 Rgzn A Brd g}r atg B’h%gﬁ‘?fii%m’e The

i nventjon,t hat enhqqﬁﬁﬂﬂéaff%ga?éhﬁmﬂﬁﬁﬂﬁﬁﬁuggHﬁgﬁngmhﬁdtnagemgg t he

bl ood- rd?ﬁd%%???%ﬁ 3-secretase inhibitors of the invention
may be attached or coniugate 1 lhiuRbr JSRIpBInA Y teavaient
interacti@ﬁi‘H %&@aﬁ?ﬂﬁéﬁgﬁaglﬂ%ﬁ%égﬁ%% E%indk-cgbalent interactions (e.g.
i oni c bonds, hydrogen bonds, van 4120 der Waals attractions). [0135] The
bl ood-brain barrier is a perngabi]itg barrier that exists between the

a

extracellular fluid i he & ndF;héﬁbﬂgod i\ the capillary lunmen. The
barrier stems from str@uzratl N%/N\Lz’®

R2e O R* O 8
\RS

A

7

(V).

Ta Formula (V), L}, L2, L%, R, R%, R%, R%, R, RS, R, R¥, A and A? are as defined above in
the discussion of Formula (I). In some embodiments, R? is an umsubstituted C;-Cs alkyl.

15 [0127] In another embodiment, the p-secretase inhibitor compound has the formula:

R‘l
R3 R?
Rb‘ OH R?

DOERSWC
(A Nw!)\/“mz’

}%23 o R* O
R® VD).

@]

i1

3
IS
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di fferences between the capillaries in the brain and capillaries found in
other tissues. Mdst significant anong the structural differences of brain
capillaries are the tight junctions 25 between endothelial cells. These
specialized tight junctions create a very high trans- endotheli al

el ectrical resistance of 1500-2000 ohns/cn2 conpared to 3-33 ohns/cn¥Z in
capi | l ary_endot al_ ;cellis i ULSI B ag@gmagaaﬁedm@vahe aqueous
based p&‘i‘gQ &%a#‘ %m d#o égr%{e = Q?hagr or g §r| I]t man,
Bradburyh$M§m§@ﬁmﬁPh¢aﬂ@@pgymmndmmPW§ﬁﬁﬁdg?6@?“@?1f mﬂipb amg¥a|n barrler
Handbook of experinental pharnmacol ogy 103, 30 Spri nger - Vérlag, Berlin,
(1992) : [b%g 1 ErblanotiRE efibodimdse, @ep- _Restasiietibjtor3gmpagd hagihe fops8y ) . Thus, 26

i n sone ‘enbodi nents, the conpounds of the present invention are covalently
attached to a carrier noiety ®epresented by the symbol Y in the fornulae
above). 101361 Any appropriR ﬁler ty naybe used in the present

i nvention. Useful c R esHln 4? exanple, lipophilic
carrier noieties, e ey Ulyst e Ief nnletles peptidyl carrier
noi eti es, and nanopartickg @.rn#eronngetles Carrier noieties gﬁﬁ al so

i nclude an oligosaccharide unit or oth& nolecule linked to th onpound by
phosphoester or lipid-ester or other hydrolyzable bonds which are cl eaved
by gl lases \émoﬂoiphdat@5§s RIGELRY, @éqé’ RPj Hané s’ awras dtfived abyd il ases in
the | sos ES aﬁ éndosones. The ca apletl ¥3q9qﬁghglcontaln
guan|d|népdamﬂﬂ@ﬂOﬁﬁﬂmﬁ$6®2@ﬁ€mFGﬁ@f“B ? ﬁﬁéﬁ% Li'pophi’lic Carrier
Moi eties [01371 Lipophilic carrier nnletle qﬁd g%lﬁﬁ%c'm,]ﬂﬁl

| i pophi | [0a2ely Tafsome cobqsGuE; eqch gptshitpted gTYP AFCTrF pagSage t hr bugh t he BBB.
Li pophi | Lol ¥, Ga0 19M¢&a%huﬂbﬁgomybmweﬁt@m Nécppsmaléihallm@m in the

art. For™ exanpl e partition caoefficie wat er | o
Poi , ,,) mmwemmbwmﬂwyﬁrﬁﬁh@W@ﬁ@ﬁ@akﬂdwgﬁFWﬁgﬁ? é&?%@ﬁ%%ﬂﬁpﬁgp ilicity. (Ing

sone 5 s@gﬂ{eﬁﬁp&éc yoidify], bipapliel byl Gabstituent hmmoeltyy ststituged B IPe . of

1.5-2%5. Ic carrier ‘npieties are wde n art and are
di scuss ethShﬁlttéthaﬁelloaﬂifl@?e desaibpf &ove I RLIAsErE %Fﬁ%w%&fr) S\Fﬂ;‘gg?] n Sci.,

11: 515- ZZ ﬁ&%g)“ﬂth@gﬁmbﬁé’sﬁbdﬂnﬁﬁp@bdp dn othEr dndodimyiiet 4t tegstesed APT | ncr ease

the |ipop city of a c incl ude,.nm nighinfatiedly

d|gIycerﬂu@%gﬂmﬁﬁ%®&m%ﬁﬁﬁ£p%HﬁgmgﬁﬁgBﬁ |p|dkb§%bﬂ9%f%gl Soﬁé I|poph|I|c
carrier n%&ﬁﬁk%ﬁa [HEYIRO Brofiftzyd Babstietidtvitidatdsastchar loover absERent 6% er si ng t he
BBB, resulting in a hydrophilic nmenbrane inperneable formof the carrier

noi et ;7 ?qugr,o]]e@btﬂé chbadnests bethé EuinliohﬁadsBor(:rE@déﬁ - 6Y 1D pach PRREH S Ther

76:1- Bodor et al Aner.i _ ted@shi ngt on,
pp317- 337:n§®9@596d alfpidha Bpbstifpied o insylises c@ g 378%% (1998) : WfIGet at
JPhar m PhariRc@led ﬁétel%ﬂﬁyl%ﬁs&)ﬁﬁﬁkad ibr un'a’iﬁasﬁx’@d”ﬁ na?@mpm%melt%a leykops

ol etles al anger 90 ez g&ﬁgﬁb hﬁfe'dltgﬁl éloalkyl, each
di hydr ot rﬂl@ﬁéﬂ qrﬁl@Sl{ﬂF‘ﬁF“B%‘WﬁB’%?f 5 S‘g’iﬁ}éﬁ em 32: 625- 625 (1989));
al kyl ph Ossqgﬁﬁ‘lﬁé@or unsubstituted heterocycloalkyl is a substituted or unsubstituted 4 o
10 membered heterocycloalkyl, each substituted or unsubstituted alkylene is a substituied or
unsubstitated C;-Cyo alkylene, and each substituted or unsubstituted heteroalkylene isa

substituted or unsubstituted 2 to 20 membered heteroalkylene.

[0131] Alternatively, each substituted or unsubstituted alkyl is a substituted or
unsubstituted C;-Cg alkyl, each substituted or unsubstituted heteroalkyl is a substituted or
75  unsubstituted 2 to 8 membered heteroalkyl, each substituted or unsubstituted cycloalkylis a
substituted or unsubstituted Cs-Cy cycloalkyl, each substituted or unsubstitated
heterocycloalkyl is a substituted or unsubstituted 5 to 7 membered heterocycloalkyl, each
subsiituted or unsubstituted alkylene is a substituted or unsubstituted C;-Cg alkylene, and
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carrier noieties that have been successfully used to transport testosterone
and zi dovudi ne across the blood-brain barrier (Sonogyi, G, et at, Int
JPharm 166:15-26 (1998)); and the |I|ipophilic dihydropyridine carrier

noi eties that are enzymatically oxidized to the ionic 30 pyridiniumsalt
(Bodor et al., Science, 214(18):1370-1372 (1981)) 27 2. Peptidyl Carrier

Moi eties [01391 Peptidyl carr.ier ieties |et i,aLly or wholly
conposed @fh albﬁgbt@iﬁ)ﬂléms'(qsﬁﬂe&&ﬁﬁ@%ﬁ?ﬂ%ﬁﬂ B?W@Sﬁg%dgﬁ?lkbodl es, and
anti body heag@teteodl§Raet 0 aid in the transport of conpounds across the

BBB (Wi et al., J Ain hivest 100:1804-1812 (1997); U S. 5 Pat. No.

4,801, 575j01 5" ot kglgeerfloddhents, ﬁ@\éor@idﬂﬂds@ﬂie\pr@&\mm%ﬁuﬁgﬁdﬁﬁbnﬁ &9898) ). [01401
Peptidyl carrier noieties ﬁ interact W tg %Fem fic Spog. i de transport -
systens, altedegrogpeundspf Tihleh J8 sopqapbodipegis; Bp fampoypd @Rﬁ’a‘?sﬁr& | i gand or
recept9r Rfe@bn 8RRAE halyioak ofgl If tiRfcomphipdBBExaBpRaiteios. t r ansport systens may
include either carrier-nedi ated or receptor- nediated transport across the

BBB (U.S. Pat.a AppcaMer MERAQ110928) . Exenpl ary peptidyl 10 carrier
noi eties incl ude |nsul in (Pardridge et al., Nat Rev Drug Discov, 1:131-139

(2002 IS0, BB SB oS S o AL AR B85 o one

Banks et Bd:T/UsBeﬁmmile(?ublibaﬁan&Qm 02/039¢4399RNirh avehpremtinepkporat@ANS Pharm Si.
2: E6 (2009 ric pepti uc 0se. 89/ 10134;
amino aci ¥ %‘gﬁ”? &agﬁp@g()%mwﬂgﬁt "T‘?&rgpsedggl ocgss‘éqﬁigndcw 'tbggpﬁbcafﬁ% ﬁgf'% No. 15
(20030 52@,65&8;'5 shc¥n tﬁ%ﬁ&dﬁday(r&@wm ?ﬁguoﬁoﬁm tgE76 adice, exBiebsbipibe 28&1sh569- 1372
1999 po i hi ne peptid Wender, . P. A, et al.,. Prag. . Acad. Sci .
UsA 97' 13008baneghs Messgayiodyr oS Sigt-dh kas’&ea?eozf"‘ Setdy

i nsul i n-1 {lkesy r%rbnfgang mndhe Mﬁﬂl&é@gmmatltmnmpuﬂdswthdﬁﬂsmtto;a nhaypopr ot ei n
(Pardri dge Rev. D| SCoV. 31, 139@%002) Phar m

Res. 17: ZB%a‘iEWStErfé@@?DI ?Wa@’éer% PeRE Q}ety-;ﬂag%) g%Be#ié‘%%); Gol den,
et al. ZQ%)J opekieRitd V@S tom@Rindybf 1 pr<b@8 FjventBinckel et al ., Adv. Drug Deliv.
Rev. 46( 1-3):247-79 (2001)); and basic fibroblast growmth factor (bFGF)

(U. S. 1Rat [o18hP. AMNurri QA& 02:368) heraﬂiét&rit@aeﬁﬁﬁmoﬂysmmmyiocmﬂ-on No.
20040121947, and International Applicatio ?‘F{\lo PCT US 34324 PubI i cation
No. WD 03f@alsatugttackeddos Bserreipsg B o ot BEIPC cel | s

i ncubat ed ik e e b BE GPRIvetsaine 6ROI-YEaT Wekidr %195]3)9"]!11@ ﬁ(sacrs%nﬂmws
i nhi bitor 25°showed uneven distribution inside cell

f I uor escentbe inFensiens may bpaktacheds comipgatd LhE FATRHELUHY g}é gheE {L’gﬁﬂte%?g‘?ﬁ one

intracell HJ% peff@&lb%ms%r@tﬁdﬂ%vm&ﬁ inteF{ttisns (8.9, GalceBndBydré 8 bbrak, vagar ri er
noi ety ave been npdified by proteases within the |ysosone or endosone

resul thngﬁ‘FrrW?ﬁlﬁﬁﬁFﬁﬁlB‘?sﬁor that was unable to eX|t the | ysosonal or

endosomal conpart nment. ésosomas and endoso contain Nﬁagtp % ases
i ncl udi ng [P35 olbesoaskiupin Rarriekis ﬁ@ﬁ?ﬁei’ﬁm@@mﬂ“ te@"‘t‘"’lﬁet‘“ﬁe‘é fitac

t hese ar e pgRGPRR R IKASShe BHSEn &% GRS REiaAS TRy Edﬂﬂerﬁteuﬁﬂ&&f Sructural
differences between the capillaries in the brain and capillaries found in otber tissues. Most
significant among the structural differences of brain capillaries are the tight junctions

25  between endothelial cells. These specialized tight junctions create a very high trans-
endothelial electrical resistance of 1500-2000 ohms/cm” compared to 3-33 ohms/cm? in
capillary endothelial cells lying outside the brain, reducing the aqueous based para-cellular
diffusion observed in other organs (Brightman, M. in Bradbury MWB (ed) Physiology and
Pharmacology of the blood-brain barrier. Handbook of experimental pharmacology 103,

30  Springer-Verlag, Berlin, (1992); Lo, EH., et al., Brain Res. Rev., 38:140-148, (2001)). Thus,

26



are exopeptidases, such as cathepsins A and C, with cathepsin B capabl e of
both endo- and exopeptidase activity. The specificities of these proteases
are sufficiently broad to hydrolyze 28 a tat peptide away fromthe

i nhi bi tor conmpound, thus, hydrolyzing the carrier peptide away fromthe
isosteric inhibitor. Thus, it has been shown that tat and other carrier

peptides may be particularly useful for .specific | 1Rfid sosteric
i nhi bi t oinsome el T e AUPRRED ‘?Sewlé‘%n%%'nﬁr Er’ﬁ;og’?ﬂ g?t\e{?g&%é% a manmal by a

mechani Sg&ﬁ&%tbi bbb B sjritRl § is te fargalaeebavenpound wi | | penetrat e

cell s and pernea Se to the interior of |lysosones and endosones. The

prot eases,ika | @ RLENRNSS RS bihidel it thepreteptinetnjipn. Vstfyl cuhier eby

preventi ﬁ)glb@o éé)g%gfe%%om I _sos%?nes and .endosonea%bs %ﬂrﬁt%l:i:ﬁge carrier

pept i de mmigies inelndepfor gammle, Hprpbilic SR, PULISSHEAUSS S go-L-argi ni ne, that

are hydr m&&ié?gfpﬁﬁylc PSORAs, @Ahasipatisk TRticpnatizas EsricOpeisidsimaypept | de

bonds susceptibl’e " 10 faor t he,clegl\éalﬁ 0 L&g&%%?gm&rouﬁﬂgpsonnl pr ot eases

may be i nlse aicludelan eligasaeiprifeyary o PLES ‘S‘“t P EhBV Al “°OF “the carrier compound

fromthe Pié&? Q08 -1igﬁoéste%xadﬁb% ydréliyp®pitiondssviRihexPegved Phelytasidasephe- Tyr and
y

others a eaved cathepsin, D. [0143] ln roedi the peptidyl
carrier mbosphaises, PHERSGHEB2EHOT Bth?r@ykﬁﬂﬁéﬁs%‘%%g}ﬁgsgpgups, ngﬁgg%esés t he

t at - pept i Qe SGBNR KA contaiffconth gldnidifeCirting,er BEBIZoRFEBHIBY FOWEIQ9) ), or 15
ni ne arginine residues (Wender, P. A, et at, Proc. Natl. Acad. Sci. USA
97:13003- 13008 (2000)) gijdphiire!Casabi MBietiesf unct i onal groups include, for
exanpl'e, guanidine, amno, and i mdazole functional groups. Thus, cationic

functional groups al.so include am no .ac e niehabPs campih@teibde chains
of |ysi nd?lﬁigilfﬂoﬁlé‘!w S 4T e%lllnﬁlgasgg%& grggl.hg%n sto}?rre enboci nents,  t he

pepti dyl ffhd inQhssiRlecudhaheBBBI hipopidbetyfompba quagigficd 4618 ARELSUERMTt i onal

groups. Wien a 20 conpound_of the i ! S PR REnan@ivitached to a
carrier @P@ﬁ%@%‘%@%ﬁpﬁoﬁﬁxm@%}tﬂ& g{ﬁgb%bf be referred to herein as a

"Carrier (Rept,sigay shhdied thereoyindigaing tiordegrepef iporiicityc? sS@hj ugat e can be

adm nistered to an_in vitro sanpl. B BT8Rk st hespbicsarM ng as a
transpsortem}‘lé?ﬂ’in%ﬂmé’tp%ﬂpoghil ﬁaﬁgﬁrﬁ I%P’B(%Soahg%uﬁjds of the%i&%venti on into a cell

in an in Mbitha areSARY Bnoown intheartmadmmgidiscmerd ia detail ot Xl 2 La9PREb Cpy
conjugates.result in an iNe{L£3880hd. E{?&mﬁé}rﬁ ighito)a@er ibRtiGal@nunds of the
i nventi onD%’g’f’f}ePézf’Wgﬁllgggﬁgt r@t e(_ﬁce ['s andp(% he bl aad %rlsri n, barrier to
i nhi bi t nﬁﬂf&miﬂmlaoﬁmmnyofemvanW“ﬁ?ﬂﬂ%@ﬁ%deﬁéé‘WP§ FeMelaTideaA Y 0144
Adsor pt i ve-.({nsdi tﬁtsegoﬁ rgnscyt osis (AME) provides an alternative mechani sm
wher eby p¥ptt H&?IP CEITIPET o et es may cross the BBB. AME differs from ot her
forms of transcytaqsis.i.n th %@ bkt hoyvRle Rt aQkidhdie: «fiaF ri er noi ety to
t he | &fi nEAL3Y) aé%&q}?ﬁﬁﬂfr“’a%%m??"g Sﬁ%@l ‘I§t ed y?lhr ough iﬁlt { herfg!ﬁ\,?(?t-grOSt atic
i Nt er act i gaerspigtthe BB opiulingiit @BydrephilisFecsibrang TTPRIBFERIE OGRS ™" sugar
resi dues. U qg t hrough ANEning udeimy Moa&dt BY, Frbendeol BlenT®1B27¢19Ukt ure and
basicity B‘PP“%% gé%’rlarl?sg?dgﬂm et?/. Exe‘r/’rv‘p ary adsorgﬂ' Y& ?5&5'&}” tCEilrji er
nmoi eti es Boddratls., American Chemical Society, Washington, DC pp317-337 ( » Lien cal.,

Med Chem 41:3773-3781 (1998); Wu ¢ al., J Pharm Pharmacol 54:945-950 (2002)).

25  Exemplary lipophilic carrier moieties that undergo enzyme mediated oxidation include 1.4-

dihydrotrigonelline (Palomino et al., J Med Chem, 32:622-625 (1989)); alkyl phosphonate

carrier moieties that have been successfully used to transport testosterone and zidovudine

across the blood-brain barrier (Somogyi, G-, et al., It J Pharm, 166:15-26 (1998)); and the

lipophilic dihydropyridine carrier mojeties that are enzymatically oxidized to the ionic

30  pyridinium salt (Bodor el al., Science, 214(18):1370-1372 (1981)).

27



29 peptides and proteins with basic isoeletric points (cationic proteins),
and sone lectins (glycoprotein binding proteins). See Tamai, |., et al.,
J. Pharmacol . Exp. Ther. 280:410-415 (1997); Kumagai, A K, et al., J.
Biol. Chem 262: 15214-15219 (1987). [0145] Peptidyl carrier noieties also
include antibody carrier noieties. Antibody carrier 5 noieties are carrier
noi eti es that include an anti body or fragment thereof. Typically, the

anti body or anti boky fﬂ@@ﬂﬁﬂ§3¥§“”%Pw?? derived from a nonocl ona

anti body. Antibody carrier noieties bind to cellular receptors, or

t r anspor t[e139] e PppiREsethia mdidies irumoivdfs reuiafincewisfily chmpésad eézmqptl%ﬁ y

endot hel i ells nt anti bodi es,
or f ragne(afﬂcglﬁ?lﬁé’f’lé’é?pugfs EYP{? & ﬁ{}%&fﬁ %l%ﬁ) '? }%;%S QS? u@i%‘ﬂh %{n%% i nsulin
recept or tfaRegotrof dgepdhfidsdtoroas the BBBe(Wm eRés J G- I@ew- 19@;68?41@@)(}997) U.S.

- f L
12: 787 798 ?\E@@?fg%aﬁﬁgﬁ%%%e*?lo o R HIa P an endogenous

rotein o k nown. d above. 3.
Rlanopar ti @‘@ﬁ Ctapr‘:;?‘i‘dé’rh ?Ié?meélgs ’[“Ervlﬁl%]‘acf\la% 8&? SB%@ ?:g?ur 61‘?%%?1& ies are
isol id hcoI te@iptbad, oﬁ]&ig‘abd53ﬂﬁt igepighadomgsfoadiag tidrah onreerptor on an ¢rBlothgliad icelhedt Fr olr
engt &r coval ent
g tﬂ? ﬁggggp?cé c tran POFLE g& nano%ﬁn@'ﬁc?el%ﬁlg} caRISREREEd 9ﬁre tof! y

| i nked to e carrier nolet noparticle
carrier rme@itecasanblmrmcrdsemﬂ BBBY.S Bats dpw s 2011 068);] EWH%&WB?HU@YB/ of

conpounds to the brain Dt r hal i n
anal 036.| | BB BveHs mfm%eolcn%?g?%\%%gg%?dﬁ xgéreg%mcgﬂ%] &%n%pklaﬁgagng@r@p et al.
J. Pharm dam}rpasﬁmesuwcsm e:a:@zl)ahmwmln@m@@g)hormwea@rammemqsspm%ﬁm| ng

transport Egtl }gh o har acgf{| 4519%—9% g?)%} RO 3. ?Qﬁ@e@q3ﬁ%%§@%}bat e- 80,

whi ch can nanopart i Cl may be used to inhibit the
ef f 1 ux pumgvz)wadamiwadw%rm Bt 2.6, (ZOOQHh@wewPudesawh%ﬁwmﬂéTbgs)

Exenpl ary. RphLe 0 ARy g a0h &%ﬁt@ﬁ@é&%@@%ﬁﬁx &lo. noieties
i ncl ude p %b 'ilsﬁﬁlélagﬁo%né@gl te I%’t%é%\wc Ber'?l in Bi o?%chonol Appl .

Bi oché$ n. 200332163@;1a49@t1@q@9w9m §é‘*hy€6@& gFFléwr?égéﬁ?r]a&”’%U(%S%bA) (Chavany et
al ., Phar zﬁgﬁm ﬁ%pnéé@v&ﬁeﬁﬁ% (1992} 3. NaR Achatsw wamagmauaoesw th the
X a

pepti de- orbéd onto the surface and coqate h pol ysor bat e
80 (Kreut @ﬂoom msulem likg-growibr fagier- P@ull%quwmfﬂf%orﬂ errin; P t8¥. 3., Adv

Drug Del : - ov. $131-139 doBh al 241- 249
(2382)) 'pOFi@}’%poﬁ%te@?(Pﬁﬂdxdg@%zl)z ﬁé 131-B9rpodvRddBhgenal.2:

anoacr HHCA) ( Chava Phann, Res. 11:
1370- 1378PhqrnoBay J7: g@o%fm@&() %‘%ﬁé&‘e?ﬂ"é’f”éﬂé il?%@%%%@“ﬁ@ %t i sense
Nuf' ehe Askdl lE?[v!tesg d@gwl—ls @607%; #1831 498, ,i.:ﬁv%ﬁbg)ﬂemrmvﬂh‘s@tmfdrf 1(%%012)2001)) i
pol ycyanoacryl ate (Pil ar
4. Li nker angdiag fisee {aﬁﬁww%cmﬁ%%‘%éﬁ%? 5@% Zg}gé(gb%%gt tach the carrier
moi ety to{[)tlgle] (gopseﬁc%{lge {JaSS ipphcanon No. 20040121947, and International Application No.

PCT/USO2/34324 (Publication No, WO 03/039454), disclose that confocal microscopic
images of cells incubated with a fluorescent tat-conjugated isosteric B-secretase inhibitor

25  showed uneven distribution inside cells. Some high fluorescence intensity was associated
with the endosome and lysosome intraceltular vesicular structures. This indicated that the tat
carrier moiety may have been modified by proteases within the lysosome or endosome
resulting in an inhibitor that was unable to exit the lysosomal or endosomal compartment.
Lysosomes and endosomes contain many proteases, including hydrolase such as cathepsins

30 A,B,C,D,Hand L. Some of these are endopeptidase, such as cathepsing D and H. Others
are exopeptidases, such as cathepsins A and C, with cathepsin B capable of both endo- and

exopeptidase activity. The specificities of these proteases are sufficiently broad to hydrolyze
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inhibitors of the present invention. For exanple, steric hinderance between
the conmpound and the carrier can be prevented using polyner technol ogy
(e.g. PEGylation) in conjunction 5 with the Iinker nolecule to introduce a
| ong spacer arm (Yoshi kawa, T., et al., JPhannacol .Exp Ther, 263:897-903,
1992). Linker noieties may be cleavable or non-cl eavable. [0148] C eavable

Il i nker nol ecul e |nclud avabl e vabl e

moi ety is® @E@PE‘%’ ARy iR nggﬁ?r PRYE n?% & | n@?%uo@ﬁg E‘%‘g l%é e%lv%jﬁ

phosp hoesﬁ-@ﬁ &e iRsteRd ﬁﬂnbltdn Sk, ntd;esbeemsmbwnw@t fat &l otl@r eauameehd%mef ies also

i nclude t ieti abl e &l:1 cal enzynes,
artjpularly usegﬁ % gg : Cbtlé“s veryb?_' 6%0%?3111? mﬁbﬁg‘% %jl p&éoﬁésoelnﬁg ' zy

such as p ases, erases, |ipases, or
ot her hydérﬂbms W&@ﬂ&:ﬂiﬂbtﬁreﬂkdﬁ(ﬁﬁnﬂﬁﬂlb@@ﬂdl@b@nanesue]smeeﬁqﬂ% thesef ul where

the carrl el e rpont il 2n 8 Pid el B b @ 1L iR 6F fyMsbifesOha t e

conpou d.® 1es 1 nc

N- succi n| aﬂddgdmea Phejpystbatyd m?hlyshsoms @:pirm@wames WidPpm) hydewlyzrtat i¥es ucci ni ni de
(NHS) . Olﬁ%é Non- cl ea aSOSO es ?‘E ppLecul es are those that involve the
attachrren? R&PPeyom f e conpound through a linkage that is

general |y stable to biol Q i cal cond| ns _an e -LNE- 1 bl e
l'i nker nol®&| e@“eéi’l@e’f@fﬁp SRR P, ORESRE RE e %ﬁgggh ° éﬂ oes Xtﬁot
interfere mwhy&o@mlemyqy@gam bncaﬂﬁbmmtaypra‘basbsh Speofippaptide b@demd;emﬂgle

non-cl eavabl e |1 nker ules.inclu

m mal éP i B TEBYAEe RﬁlPﬁPd?‘B % FEOPHE a‘rl’rf’r&geaséag Pay g‘j;zg&rﬂ{%e %gmby fa‘mtlzfmu(lg g.,
N- hydr os uﬁfélrﬁndmﬁfftl(el\dbﬁexa@n)pouad(ﬁmdednm’cmoueFf(r@ngﬂple Khpepijdts BauR ni mi de
pol yet hyl hydrazi de |inkages (e.g.,
hydr azi de%%E{‘;g‘o?{%et%%g?y avi BCIEb| bs)&@%gﬁq)PEG | i nkers (Ambi kanandan et
: n _ Phar ceut f Adv Drug
DeI i v RevT'ﬁﬁél Z@Q’n?} epe@ é)l ggfzm%f\%cufeé&g%smz f%%giﬂllal Exenpl ary
Synt heses gl Rich 3fnde mmqaﬂa&hwﬁrze ISR .| anwBriicnre 28501 569 6TREPEIH by an
appr op riate combi nat i neral |y I ds.
Techni aueélmﬁ%]ég?nﬂﬂeriash uf%w dsB??l %g%tiﬁ P%@ Nagﬁﬂ%‘ﬁ”s&%&{%@'—%%g%ﬁétqﬁgn are both
readily aWOBnUseﬁﬂ(datamme&imﬁbhd gtompslhdsdﬁ,@ff@sﬁmnlq, ghanidinpe aBPAPANt art. The

i sousst 0B ek Ao LRLEE s chddiRAL G lobel Mucdhetkanithy atisguset hods

avai | abl e "¥6#* the conpounds of the invention. However,
t he di scusbdimrsuthessnidt chaiser dsthet @gmlmz a@l@‘ﬂﬁwetfﬁséd‘se&o%émé‘? ppOGRT s or

or osent | Ut RN o Tl oo e e ar AL 1.
EDCl , 260Btcompound of the invention is conjugated or 'attached to a carrier moiety, the result g
conjugate may be referred to herein as a “Carrier Peptide-Inhibitor” conjugate or “CPL” The
CPI conjugate can be administered to an in vitro sample or to a mammal thereby serving as a
transport vehicle for a compound or compounds of the invention into a cell in an in vitro
sample or in a mammal. The carrier moieties and CP1 conjugates result in an increase in the

25  ability of the compounds of the invention to effectively penetrate cells and the blood brain
barrier to inhibit memapsin 2 from cleaving APP to subsequently generate A.

[0144] Adsorptive-meditated transcylosis (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
30 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 inclnde
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L1-OH L1-NH2 OR4 0 Is 2s HOIl -- O R3 RIL Rz 3s R 2. LiOH THEOR4 O O
R4 O At Lt ANOH1. X R6, NaHLN OH R6 VRBRHR VRBR2Z Rt Rl 5s 4s 5
[0151] In Schermes 1, 2, and 3, L', L2, L3, R, R2, R3, R4, R5, R6, R?, At,
and AZ are as defined above. Synthesis of certain is and 2s conpounds is
detailed in the Exanples section below Treatnent of is with triethylam ne

and mesy| e‘bﬁhﬁ% éh@ﬁrozeﬂlk ?subi)éoﬁéfﬂé {chﬁlﬁm Jr@chh@"‘ﬁﬂ sgﬁﬁe RRthadi um

reduct i on” yl e he rret am ne su uted ring | sopht hal am de
4s is forﬁﬁ@om?tem@@gWQﬂ#)oSPﬁaT% Ibéf ﬁeér?h@mm%iaﬁm Ehfrry%&r"d ¥t ed 10

i sopht hal 419973}%%1 i ang Qehhy R0 BenlSer: ThNalilsyio ibenal kyl ated anide 5s is
produced Vvia“a 'um RydrTi de-nedi ated al kyl ati on using an al kyl hali de.

SC hem%‘ 2 R@le@‘Hﬁpﬁkl g%ﬁn% {;8591@%1% hde 41 Qutoc@ c%nemgéﬁéé“ A'nhb&%‘lg chBA O GSF& 7s

. SS
32 [Ol%Z]Metwmmhlplebcﬂfbﬁmd%n éﬁﬁﬂwr;ﬁﬁéﬁmtélﬁfﬁl Toigaly t]tlfhe sequence
I n_Scheme, g, WShL&idaf & u.(:etuﬁyd o DAL §8n A mAbAeY $8it8ay. Widdbog appropriate

am ne and SOdI um cyahobor o ride yields amne 7s. Amne 7s is then
coupl ed wkanferdwidties bindved eWilargeqepiors, or transporters expressed on the Iuminal surface of

brain capillary endothelial cells (U.S. Patent App No. 20040101904). Exemplary antibodies,

or fragments thereof, include MAb 83-14 that binds to the human insulin receptor (Pardridge
10 etal, Pharm Res. 12:807-816 (1995)); anti-transferrin antibody (Li, .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 éolloidal carriers generally less than a micton

15  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 nsed to successfully deliver a variety of compounds to the brain, including hexapeptide
dalagrin, an enkephalin analog; loperamide; tubocerarine; and doxorubicin (Ambikanandan,
et al., J. Pharm Pharmaceut Sci 6(2):252-273 (2003)). In addition to aiding transport into

20 the brain, nonionic detergents such as polysorbate-80, which can be used to coat the
ﬁanoparticle, 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-

25 449 (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, 1., Adv Drug Deliv Rev, 47:65-81, (2001), Kreuter, J., Curr Med Chem, 2:241-249
(2002)); polyisohexylcyanoacrylate (PIHICA) (Chavany et al., Pharm. Res. 11: 1370-1378
(1994)); polyhexylcyanoacrylate (PHCA) (Zobel et al., Antisense Nucleic Acid Drug Dev.

30 7:483-493 (1997)); and PEGylated polycyanoacrylate (Pilar, C., et al., Pharm Res
18(8):1157-1166 (2001)).
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hydrolysis to yield al kylated am de 5s. 5 Schene 3 OH R7 qz BocHN. <l O
BocHN ~/ N, Lz L3 R5 R7 A2 L3 R5 as HJ,L2 9s Rl 1. TFA or HC R2 2Coupling
with 3s R6 & NOHR3/ OROR 55 RRRZA RRHOHR/I 2 L~NN OR4O
L3 R5 10s [0153] Treatnent of epoxide 8s with an appropriate am ne yields
am noal cohol 9s. Renoval of the Boc protecting group with acid followed by
coupling with frag]qent S (lic.hﬁme 1) gives rise to final inhibitor 10s. O
M Beta- Secretase fnhi bFEEF AEE ?7ity [ 0154] To devel op useful (3-secretase
i nhi bitors, candidate inhibitors capable of selectively decreasing

memapsi n D1¢At dliykdr modetivs mayt e nswhto bach dherpeitier mdichyro tietfrevciglask subsequent |y
tested for.their abili to redu 0guUGt | ( tivity of
the inhib PoIE 8 thSB]he §E}é§%n%o%§§°§§§%@g§Su{l?ﬁ?{gélr%lngglﬁ%%ﬁ%&ge kn vmmﬁfn the art
and/ or t hoglehewatrieo dan iprpeenteilpgobiner teBhjolies %§-2. CHEMyttindsn condncdcr ease
MEMAPSEN &k AL AKE nfu bl bl Y UBY R LOCD (Pohnilda O B T AABtRR0r
bi ol ogi camy cltrve nenapsin 2, el fidr' Feconbi nant "o nat'ural Iy occurring.
Menapsi n Ed Dan 268395303 1p92) nhinkerencietics say bedtaedelof nonwlaarable. or
co-expressed or expressed in a cell. Measuring the reduction in the
memapsi n @14§t aClgivablediakdr wiolegulbninglhde prievericmonty. dmyiapprofriatorcavedd ati ve to

the activity i.n the.absence. of t.he.inhhi ].using a

vari ety o]im%tyrfﬁlﬁ?g'gén %‘ﬁ R %n’énr(:?u. %& ﬁﬁ%@l}é ’ }%gsfp%gisg‘:%{e%%sﬁt he conpounds
maybe t esdiedfifl®y ankiis likeaBldavable maetiza iseingludethesstrabitties capelle eblsing n

hydrol ysi s,_of 3z ' : eptd LD ohdd eRGE.0f nmemapsin
2. Théée aaaavte%g%glﬁlo%%%ex eeg’sszlg%a%fp%‘éu%fg’r%%dggg%sgé] ﬁ , ﬁlka}%sgsgg;r er?t’, Vi / Vo, or
per cent agBpaseshpithdr bpdrolesi €leavahle linkgrintileckishare garctiplbt ysei] wome thiant whi ch

i ndi cates %&H%e n*;f}rg%rg %;»%éé&e?és Wi %%g%ﬁ%alé Qetivit) bPit cdnpufd VBRIBREYdBvERYCh as

memapsi n and/or c fSl n I:()]z1 Nureri cal I% | ower Ki
linker molecules include N-succinimidyl-3-2-pyridyldithioproprionate (SPDP), or N-
hydrosuccinimide (NHS).

15 {0149] Non-cleavable linker molecules are those that involve the attachment of a carrier
moiety to the compound through a linkage that is generally stable to biological conditions and
enzymes.. Non-cleavable linker molecules are typically used when the carrier moiety does
not interfere with the biological activity of the compound. Exemplary non-cleavable linker
molecules include thio-ether (e.g., m-maleimidobenzoyl N-hydroxysuccinimide ester

20 (MBS)); 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).

25 1L 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

30  in assembling the compounds of the invention. However, the discussion is not intended to
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val ues indicate a higher affinity of the conpounds of the invention for the
enzyne. The Ki value is independent of the substrate, and converted from
Ki apparent. [0157] Ki apparent is determned in the presence of substrate
according to established techniques (see, for exanple, Bieth, J.,
Bayer - Synposi um V Pr ot ei nase Inhibitors, pp. 463- 10 469, Springer-Verl ag,
Berlin (1 The dard -lelel Qe error from
t he nonli %%HA%}hree‘g%O essll'eta)'?l O?OUEJCEI%{?C B&éftg?ga %lceasurg%%ﬁarg%g# er ent

concent r aténgesndsof thepresewipentivds of the invention (e.g., between about 10
nM to about - 1000 nM enploying well- known techniques (see, for exanple,
Bieth, J., Bayer-Synposium V. Prb¢emadse | nhibitors, pp. 463-469,
Springer-Verlag, Berlin (1994?, Ernolieff, J., et al., Biochem stry

39: 12450 15 12456 (2000), -tMs€l, Fdhchi ngs of which are incorporated herein by
reference in t ent i r efpha plcts the rat ﬂf' PQjBtlnltlal
conversion vel osi¥gsggf ah énzy hstinafg (Er noI I8 et al.

Bi ochem stry 40: {2450- 12456 (2000)) by an enzyne hg enee (Vo) or
presence (Vi) of an inhibitor. A Vi/Vo value of pcates that a
conpound does not inhibit the enzyne. A Vi/ value Ress than 1.0

i ndi cates that a conpound of the invention inhi 'Es @@ ¥l 20 activity.
[0158] Once conpounds are identified that are cap reduci ng the
hydrolysis of a (3- secretase site of a peptide in he presence of memapsin
2, the conpounds ther tested for their abi®it} sel ectively

i nhibit nmema g? WedHo ot hegrepgymes. Afyg &Pt her enzyme
is a peptide Uch as<werapsHr—it—of @eam Compounds 25

t hat decrease catheBS|n D‘%atalytlc activity of nenaﬂéln 1 Batal ytic
activity are tested usﬁhg bi ol ogically active enzynme, eRther reconbi nant
or naturally occurring.>®Cathepsin D or nenapsin | cataﬁ?tlc activity can
be fougd igisfjatin\een&sdshsz, h89) Bt edrl 1 W LFoR! @F, ROREWII £898de 07 €Xpr essed
inacell. inhibition by a conmpound of the’invention i s _measured usi ng

standard d¢fineq phove Symiheps of crramds ags2s sorprunds i Hefalledia e BXABINAS ©Hi%he art or

as ot her Wb&@wd?l%gﬁﬂeﬁﬁﬁ‘lg%ﬁtﬁ'tﬁ‘bth};ﬁ{?nﬁ@a%é%]esﬁ@moﬁmbﬁed 15aba@iehiavidty maybe
nmeasured by determ ning the extent to ich %H%E E:ﬁ drolyzes a
saicf e &%

subst r at e [leped %Depaélé‘#ﬁ‘&ﬁ"éﬂc?%l e thsaneiiylampige ® compound
i nhibits [BpRRSIMAd 4530 hBE] B4NePSIng f&mﬁ@@enmn ﬂfe pani(aﬁy ﬁleeer;tea ase site of a

34 substrate pepti.de. | ar ti e us
det er tni AgPRERALIC 5i¢ ?%?%n%%l“ﬁ%ﬁgspgsﬂlﬁﬁ er@ﬂga&% sdﬁam Iécrefi\‘}'laatal ves
t her eof, Sé@ﬁﬁﬁnﬁ@rxﬁd{a@d@t&@ﬂh&ﬁ&iﬂg&ﬁﬁﬂcﬂh'Ebdid’.ance, CA). Exenplary substrate
peptides are useful in determning the activity of nemapsin 1 and
cat hepsin D include, for exanpl escipgapet2i des with include the sequence 5
ELDLAVEFWHDR. These data can be expressed, for exanple, as Ki, Ki apparent,
Vi/Vo, or percentage inhibition and depict the inhibition of a conpound
for nmemapsin 2 yt| c éﬂﬁﬂil_t_)L,rl vegt o rrena,lpgb& do@r cathepsin D
catal ytic activi LEer ex@mMACBH f tedKigof a o R’ O
6s 7s HO OMe
R¥YR? 3s
R'l

2. LiOH, THF

0O R* O

1
R6R3 R?

R1
5s
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reacti on between an inhibitor conpound of the invention and nemapsin | or
cathepsin Dis 1000 and the Ki of a reaction between an inhibitor conpound
of the invention and nemapsin 10 2 is 100, the inhibitor conpound inhibits
the (3-secretase activity of nmemapsin 2 ten fold, relative to nemapsin 1.
[01601 Conpounds denonstrating the ability to cause a detectabl e decrease

remapsi n 500, Aberutely REGLTESRATN GofoepRillg BE el BT D)y

be t est edwharein eddhctive dmingtiar ofakichysle 6mﬁbhrsappmpﬁatheinineabﬂ Isodmynto t5 cause a
det ect abl [ NERAMRURE R rotein (AP).
For exaﬁgr &ﬁ ste?ﬂ%ﬁln |g?tors ‘?%ﬂg%§£§$gﬁgﬁégﬁéngw%ﬁgies?ed for their
ability tﬁﬁméﬂwﬁawémmmght ayddecTsi on i n cultured cells (copending U.S.
Application No. 20040121947, and International Application No.

PCT/ USQ2/ 34324 (Publication No. SaBe@®88039454)). Briefly, inhibitors nmay be
added to a culture of cells (e.g. human enbryoni c ki dney (HEK293) cells,

HeLa cells, :0 Chinese hanster ovary cells, o@Hnéﬁr stoma |ine ML7
cells) stably t r absH with a nugl eifed S ts that encode hunman
APP Swedi sh mut ant (omsLondoanut on or d bIe mutant) and, if needed, a
nucl ei ¢ acid constr t*?ncodwmg n nenap5|ﬁ 2. 95Im"mnoprempitation of

AP fol |l owed by SDS—geI el ectrophoresis allo detection and quantitation
of the anmpbunt of A[ 3 produceg in the presencq ghdi@ahpsence of inhibitor. 5
[01611 In addition LR2 reres, ani nal | F0delng witedpbe used to test
i nhi bitors of E? fzﬂmth ability|to decrease AP production. For
exanpl e, an anlnaﬁégg\ B nlce) expreéssing the Swedi sh nutation of
t he human anyl oi d precur9©r Rfr o®ei n (Hsiagy K., et al., Sci ence 274,
99-102 (1996) nmay be injec¥ed |ntraperk£o eagiy with an inhibitor. The
pl asma may then be col | ected an [ 3 BeviE q; erqin méd (b capt ure ELI SA
(Bi oSource O International, Canm delou. 3 The-presence of
inhibitors in organs of anlnal nodel s @r th.ln £ellular conpartments may
be ascertained using a fluorescent tag conjugated‘to the inhibitor and 35
vi sual i zati on via confocal "m croscopy (copending U. S. Application No.
20040121%153 am@eauha{t 61‘ hu@wlﬂmmpbfo%ateﬂnﬁe yieRehnlhatRbR4824 (Publication
No. WD 03/0394 %R } The saqg e obtained fromthe mammal can be a
fluid sanpfeeval éfw%ogpaotii g FReUR ith ad P e iy curlge vetlyfragment 35i ssue sanpl e,
such as qs@&@hﬂ)@h@gﬁ%toﬁ@ﬁnﬂﬂmaﬂﬂmpf (3-anyloid 5 protein or a decrease
in the production of (3-anyloid protein can be neasured using standard
t echniguegr, ( € Bdia-WBSl8 MuBl&tAdiRg@y and ELI SA assays). [0164] Further
exanpl es of assays for |dent|fy|ng memapsi n 2-(3-secretase inhibitors are
set fort t a section elom/ her . met hods ssayi ng the
coti vi ty BEle st g RsR T R e OO ORIy Ly of
agent s t hatkrealtd 0@sHsih h&ata@hb Wit ity erhy bhRIGRificd in vitro and subsequently tested

for their ability to reduce the production of AB. The activity of the inhibitor compounds can

be assayed utilizing methods known in the art and/or those methods presented herein.

5 [0155] Compounds that decrease memapsin 2 catalytic activity may be identified and tested
using biologically active memapsin 2, either recombinant or naturally occurring. Memapsin
2 can be found in native cells, isolated in vitro, or co-expressed or expressed in a cell.
Measuring the reduction in the memapsin 2 catalytic activity in the presence of an inhibitor
relative to the activity in the absence of the inhibitor may be performed using a variety of

0  methods known in the art.
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10 enzynes are known in the art. The sel ection of appropriate assay nethods
is well within the capabilities of those of skill in the art. IV
Phar maceuti cal Conpositions [0165] In another aspect, the present invention
provi des pharmaceutical conpositions conprising a (3-secretase inhibitor
conpound of the invention or a [3-secretase inhibitor 15 conpound in
conbi nat i t [ GEERL B Er BRKL kdause RidehBRBCEUt i Cal
conposi tl@ﬂggi‘ nﬁqreog“pgp'?}%caﬁﬁéugggn%ﬁ& I ast ereomartg (?;lsephar maceutical ly
accept abl &csadetis hedrolysibef 4 mhucbtasm‘s oﬁﬁsmhéswhmm@nw of mgmapsimApEse  n sone
enbodi men{s, the phar eut| ca o e g. maREUNg, Rf the
present i YRS p&fﬁﬁ%f aSIE ﬁpagﬁ ﬂég\ﬁﬁ%gﬁe gecept abl e salt The
(3-secret msa:mmﬂmquhmtmmcdmﬂmdmmm&e&t@mmgfqompu@@mhﬁ #idon maybe 20
covale l'y. attache LLier Y, Lk, dN%jH@(c%ll Rhleernatively,
the (32s eélv Eﬁ?h"’c?ﬁ?eéﬁa mc’lrrhegpaaglltln tﬁ E BZutl cal conposition is
not coval &nﬁdsyndmatﬂeeldgﬁeoafﬁnmmfnhemompmdepfﬁhe asi61 fox thasmaymacEirttical |y
suitable carrier RALIBGeUti cal  excipients, for
aﬁ%erlﬁg@g%e[nl éPf S su@ﬁ}a?é QI?C{ C%L$ Tltfrgm b

exanpl e, P Srol ogl ca accept abl e organic, or

i norganic o ier su nc eral

apol Ceat | BHETh wpae;emstabiegpnff emsr%s%*?‘*e OffS@JStfﬁé‘%c%ﬂ%gSi%d?%%?%sU. tabl e
phar maceutdclgadley (a6 danixahpie Bieth,Ji, éuwmﬁfmj?tudm Weltreteinasealnbibitae | Pt 48ns (such

as Ringer ol.uti 0 I uch as

| act o%g ﬁ%%r%BE%ge’bg’nﬁ%gagg hlr%gg)? ﬂéecsl% %gte %gf%@%dagg%n?? %%géﬁﬁﬁ)gge and
pol yvi nyl th m)zSﬁllir&bMd e Sﬂthpre;danamelawmsﬂat eyt coneanfretiona diEad, if

desired, mexed grgufln abgl(& PYsh oaaﬁm*tll'@lﬁdlﬁ@?é loRhERQLvati ves,
st abi | i zeF%mp%B 13668 ?n ok R P nfluencing 36 osmotic
pressure, kvt feﬂﬁuqueodseer fungxanaﬂadBwﬂl & Bear-SonposstVaReeeinasdribi@t i ke whi ch
do not dele S, e RY-iox0- [ 0167] The
Compounds PR ST HE KT A e S (08, FRHRRAR S B AR gD o0

coadmilsi ste45sd200), theteahingesfwhiBoadintaperetedharen by Elgrenga o e FTH’E?‘YPde

SI mul tane RroQ epic ts eqﬁdqa%f]ﬁ{lal%meﬂioﬁ%ﬁ&'tég or &f engcﬁ:ﬁe SOSRMmESoligHlby i dual |y

in co natl han npound) . the_prep aratlos)can
aI so be cahbﬁhnﬁ’dwzwdndﬁ 1369 128%0 (ZQQQ)}bY@PWé?YH&‘dPﬁ@é SCHEf. P&%@?e?@(g

reduce met ?bom{uﬁnaegxr 200, LA of 14 iR AL LORSouh®dSB hotEhiEbit BreeeniR! ase

i nhi bitors of resent 1 nvention can be prepared a]ﬁ adm nistered 10 in
a wide vari¥tyo @ﬂw@)ka?ithaﬂﬁd}@ﬁ’@@?%hat&r‘iﬂm?%ﬁ(‘?aheH’é’%‘ﬁ’@&’ WREZFHus, t he
conmpoupds , &F he present invention can be adm nistered by injection (e.g.

i ntravenously, intranuscul arly, intracutaneously, subcutaneously,

i ntraduod @%ﬂsi y ngg; odrillo p&ﬁ%{) lﬁé?lﬂﬁé’d fo¥are Abstfe oftrEtI%lcmF areuRdsisdespr i bed

herein ca m ni st'e I nhal ation, for example, intranasally.
secretase 51te of a peptide in the presence of memapsin 2, the compounds may be further

tested for their ability to selectively inhibit memapsin 2 relative to other enzymes. Typically,
the other enzyme isa peptide hydrolase, such as memapsin 1 or cathepsin D. Compounds
25  that decrease cathepsin D catalytic activity or memapsin 1 catalytic activity are tested using
" biologically active enzyme, either recombinant or naturally occurring. Cathepsin D or
memapsin 1 catalytic activity can be found in native cells, isolated in vitro, or co-expressed
or expressed in a cell. Inhibition by a compound of the invention is measured using standard

in Vitro or in vivo assays such as those well known in the art or as otherwise described herein.

30 [0159] For example, selectivity may be measured by determining the extent to 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

34



Addi tionally, the conpounds of the present invention can be adm nistered
transdernmally. It 15 is also envisioned that nmultiple routes of

adm nistration (e.g., intranuscular, oral, transdermal) can be used to
adm ni ster the conpounds of the invention. Accordingly, the present

i nvention al so provides pharmaceuti cal conpositions conprising a

phar mac e ugdbGirtd peptiC BRRBIAUERRE eI ar@Aeiul irfler@RitheMEaclin/ @ € conmpounds
of the invention. [0169] For preparing iphar maceut i cal "conpositions fromthe
of,

conpounds™Bransie iprladss iEP apd) derpygiasies themsol, pich pakR-a (Bacham iAmegistsept abl e

carriers Tanbs Ca).t BRimpifY kthsPite pdpfidts dre vsthl ifl dbRmhinP ke RAEAL LPNS i ncl ude
powders, tabletsamgllls, capsul es, cachets, suppositories, and dispersible

gr anul es. mEsin; ipnd gathepsin R ipglude fos seangle, peptidestiy inglndethe slapese may al so act
as di ItﬂenE‘f]?LA’@EEW@]{!jmgI}ﬁmta&anbé@@féﬁst%d, fﬁfﬁcﬁﬁf)}é%ilﬁféﬁﬁig a[@ég{i%ﬂwi or
isintegrating agents, or . an encapsul ating material. 2 0] 1n powders,
the carri %“*F”P‘ggeaﬁ%ﬁgﬁléwn‘&ﬁiwa@a mgg?qo&,"f Q\ﬁ‘i%EW“flé?qr FREEapse eAHEYHE t h t he
finely dictiitedlatied b weneesH 0 BefithepditDcatllyRE Sotivith EFR Chdnfle, SQRPRIMERAT 1S i xed

with the carrier having. .the necessary binding properties in suitable
proport i oﬁ%cugﬂget%’ﬁmd‘&élﬂkf ﬁor?ﬂ?gniﬂ’fg]b%méﬁﬁ'ﬂm% dnemppain | o catiepgin Pyis The

powder s damoo _taabdg'ercsofpar 1@hation bbtyred Qi trdiititof E@Eﬁoﬁi/d $fahe/DVer@bn hdiemasdpkie 30
conpo n S .6.carriers are._magnesi um carbqnate, nmagnesi um stearate,

Cal o, 0y o 10, gty G oo iR D Prvecrcis AoRA0 G Pierapin £ Feagaliiant h.

met hyl cel delatigsie mes@pdinim 37 car boxynet hyl cel I ul ose, a | ow nelting wax, cocoa

butter, and the like. The term "preparation" is intended to include the

formul at i Er6opf dolipoatlsidvRoRONRRURbME B cad s ABSHAAL itk fthh Bydralsidsr a
carrier providing a capsule_ in which the active conmponent with or w thout

ot her cartf&rstast dicahq peridaguhppresneal nmearpsiph (@hn pddition seleciviisefoci at i on
With it. Bt&ivhahldapGRe)elhs vaRted R2EN S8 85 mint Hsdad for ﬁag 'agh to POWEr s,

capsul es, pills, cachets, and |ozenges can be used as so osage forns
sui t abl e B adeartaiefrorest indhq aeuniooppdictn of hreplaid mycisipPosiot ories, a | ow
mel ting V@;émgl@,“l&@teﬁéi 'b'iﬁ@ofétoyﬁl%mggsinfﬂakfg 1{)&8 L d%r%e%d&ﬂﬁitood’ecr%gsg a3 butter,

is first nelted and the active conponent Ts di sperse onogeneousl y

t her ei n, rasdupyongn peltirgdpellTisepanding Bid. Aoplivgtorade SOMM 2148, dnd Ittéreatiopdur ed i nt o
10 conveni Rt ish&§ gpﬁﬁl 0 & o solidify. [0173]
Li quid for%ﬁpa}e ﬁ%ﬁ%égﬁg#iﬁ e sg{lt%%l ?@h&s@ %@%ﬁ ?'oﬁk\%’,ﬂt"aﬁ%glé%l sions, for
exanpl e, Wathsnddsd teaedrtpeliopid (eadwgiay eobryswt kidhanEEKRP) qpbs, El.ecdk,

I nj ectg ONgniekitinBter Y APAIRdr ARFoHIR q‘nfa%%leﬁér)l@ﬂmg@raﬁs%c%%'uﬁﬁla' N agueous
pol yet hyl ene gl ycol solution. [0174 en parenteral application is needed
or desi r edcleigasif censirugts thatsgpedg biupar Svedishgnuta® (rdonddvengaimponnds of the

inve nt i o rlioﬂtb’l@rﬂuﬂhi? Qﬁrﬁ-ﬁ* Heeded]! ae.rﬁ;iciefac aeid lcbﬁsﬁﬁ&%nco@[n%fh%gﬁlngm%skny R, OF aqueous
sol utions, as wel[l as suspensions, emnulsions, or 1nplants, 1ncluding
supposi t dmimugoprecapitation of AP followed by SDS-gel electrophoresis allows detection and

quantitation of the amount of AR produced in the presence and absence of inhibitor.

5 [0161] In addition to cell cultures, animal models may be used to test inhibitors of
memapsin 2 for their ability to decrease AP production. For example, an animal (e.g. tg2576
mice) expressing the Swedish mutation of the human amyloid precursor protein C{siao, K, et
al., Science 2774, 99-102 (1996) may be injected intraperitoneally with an inhibitor. The
plasma may then be collected and AP levels determined by capture ELISA (BioSource

0  International, Camarillo, CA),

[0162] The presence of inhibitors in organs of animal models or within cellular

compartments may be ascertained using 2 fluorescent tag conjugated to the inhibitor and
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particular, carriers for parenteral adm nistration include aqueous

sol utions of dextrose, saline, pure water, ethanol, glycerol, propylene
gl ycol, peanut oil, sesane oil, pol yoxyethyl ene-block polynmers, and the
| i ke. Anpul es are convenient unit dosages. The conpounds of the 20
invention can also be incorporated into |iposonmes or admnistered via

transdermal punps or _patches. Phar eut ,cal ..adm xtu i for use
in the pr‘é%ﬁ%au%%ﬁ?‘}f RISy 9%%%'?0‘%%8%@%#& Q@P?ﬂ?&ft (g art and
ar e descrinh@tiofaApsixanl . PUT/IRGY maze@ublation3de. MO@8/08944). Ed., Mack

Pub. Co., Easton, I%A) and WO 96/ 05309, the teachings of both of which are

her eby i NRYER Oty otBH&T RRE the n2BinfDdaADh 2 Agidesaniplesaichibs opissnsuort abl e for
oral use can be prepared by dissolving the active_ co Otnfi%@t ter and
C

in.
addi ng s userubampiss POTRR RE 3 LSNP SAREHS SUCB @Sk PRin PIPSY-  Thed™ h‘i’WSm gents as
desiregd. 0 ' ' . EniQl pREA call $€ nfeadhrdiitusiig dandiyd
di sperésji n@g#ﬁ]e&?idgg%ggﬂé?ﬁ}g%%ﬂgiﬁyvﬁn%orrlp))onent in water vmmtgh Vi scous
mat eri al , tesiidven® enatsipmbloing syhERSA 8859 dns, resins, methyl cel | ul ose,
sodi um car boxynet hyl cel | ul ose, and ot her well-known suspending 30 agents.
[0176] Al ga64jncFunitledxanstesdlassdys for Mepifdpemeninsing-Bvprrdtss AFebiomaEnded to be
converted shor t| ef or.e | O] gg‘s,glrg lhp(gﬁnm sipp al
adm ni st r%%&‘egﬁ%ﬁg S“lsa(f}llo %?owmmleg%g@%%l%% 0 %ﬁgl sus e%si ons, and
enul si onsmeffisael, pucpiepdi Drsd theyctdinohigants that degerteitemactiviey ¢iHeesact i ve
conmponent, colorants, . r i]l . I td vhd1Glidin @pd nat ur al
sweet éﬁer%rfzy’aiﬂ“ssaﬁ%irgnsoguﬁt%%h%%ﬁi C Eé%ttlaer@ts%14 ds% J%}?I%a%k{sﬂagnge&%% s, and the |ike.
[0177] Therppbititievad thass of alkill ir dpartati on is preferably in unit dosage form In
such formthe 5 preparation is subdivided into unit doses containing
appropri alé quatridcerisaldfortpheitienst i ve  conponent. The unit dosage form can
be a packaged preparation, the package containing discrete quantities of
preparati ﬂ%IﬁS]S umﬁaﬁerraggek@{hegrésé@hﬁ&nﬁongmé SfrmassticaDwERLStoB Vi al s or
anmpoul es. so, the unit dosage formcan be a capsule, tablet, cachet, or
| ozenge i temprisingaB-feeretageanhibiéoricpaprYFp PHBF IRy ERiton Gﬁ%gfe‘ﬁ?taséﬁ’;l)“wort hese in

pac kaqu LQTB%%QL o%&%]%gtg)n-é{iﬁl %ﬁﬁﬁd&%cﬂfy REdpta¥ R 6N ORI Phalnihcauitddli t dose

preparati on e varied or justed fromO.1 ng to I’LOOOO TS
typi cal | ycdmpsivigns incladsatical isomems: dipsjesropsrs §F Phermppeutic s erriaye sasdr di ng t o
the parti ﬁ{éliﬁﬁbiﬁ:?soz%ii GRL ki ANELr LREN IO LEREY cRbodilentaehd prancaspReent . The

[

conposi tion can, I] “desi red, also contain other c.o%ati bl e therapeutic
agents. [ OamEsitigpnEclednArompaEdAljherarent IpvRoadnd G PV TR WATS! and

theref or e oy TEQH Fife B-secGaS WiHiRE 8RIud@f in @lpRimABATioACHAbEGiaTEsbyent i n
t he conpositton. Such co-solvents include: Pol ¥sor bate 20, 60 and 80;

Pl ur oroc Ee®ntlfFatghediela Prigr3noiety.cis dersstbediabovep dilgmatel s shedhseeistse oj | : or
other agepts i{&” ‘é@déa‘% hﬁ%ﬁ%ﬁk&a&i&ﬁféoﬂaﬁbsﬁiﬁaﬁi@}{& covslely IBRcER) MRRis are
TENLYE Al s I b 0

typically evel between about 0.01 % and about 2% by wei ght.
moiety.

[0166] A "pharmaceutically suitable cairier," as used herein refers to pharmaceutical
excipients, for exarnple, pharmaceutically, physiologically, acceptable organic, or inorganic
95 carrier substances suitable for enteral or parenteral application which do not deleteriously
react with the exiract. Suitable pharmaceutically acceptable carriers include water, salt
solutions (such as Ringer's solution), alcohols, oils, gelatins and carbohydrates such as
lactose, amylose or starch, fatty acid esters, hydroxymethycellulose, and polyvinyl
pyrrolidine. Such preparations can be sterilized and, if desired, mixed with auxiliary agents

30  such as lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing
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[0180] Viscosity greater than that of sinple aqueous sol utions maybe
desirable to decrease 20 variability in dispensing the fornmulations, to
decrease physical separation of conponents of a suspension or emul sion of
formul ati on and/ or otherwi se to inprove the formulation. Such viscosity
bui | di ng agents include, for exanple pol yvi nyl al cohol, ponvinyI

pyrrolidone, nethyl cellulose, droxy r ﬂi} eI I ub

hydr oxyet%yJIOUQ:ETWSHJ{eo‘@JéfefSe%ﬂlW atécgq g%%ﬁ?é‘ma dﬁ cel | ul ose,
chondr oi tde[éte?fdhélflve%ct%ﬂﬁl ﬁ@doh@oﬁrhebﬁmé invétiehur oni ¢ aci d and 25 sal ts

t hereof, conbinations of the foregoing, and other agents known to those

skilled b@%}@ %Bm o%&l&&bf@%ﬂ&eﬁu&{&nibu@dzﬁaisiebédmwﬁ/@dbat a | evel between
about 0. n abou 2% ght. Determ nati.o cge 1%}%Oeugtable anount s of

any of t headnioisteraidp ﬂwateee%lu%oaii%?éﬁ%ﬂﬂla?e@tf%ﬂ Rilled in the
art. [D18LL,.Jh8 6RRQsHdd FA% Bhpddias PRERMLY dr Im/@jﬁibumﬁomﬁyoradﬂn bhonal |y

i ncl ude conponents to 30 provide sustai ed re e d/or..co art. Such
conponent @uipaendkdEhus; PapivpATEiont ¢ AR g AT m"éan ‘?’i"iaacs? "F‘Fﬁ ﬁ%’tﬁ%tl ¢ pol ymers,
gel 1ing pobysaechal ldehicamnetbdipabaadiiviyded drug carrier substrates. These
conponents are discussed in greater detail in U S Pat. Nos. 4,911, 920; 39
5,403, 841; 5,2]2, 1ﬁgl,m‘ﬁggon§ 861, 760. The entire contents of t hese patents
are incorporated erein by reference intheir entirety for all purposes.
B. Effective Dosages [0182 ar faceut i cal |t| ons t he
present i NeHt i By Brsrerts ?ﬁfgjg RPSRASEYH rre? RePa ?i&\?ga\é%n%gggp ent is
cont aifediniavide VRO, |p§1@htl=:1§é1 zﬁxﬁft@ﬁctall &@a@”fmmt Thus ﬂ:e cpmpmmdmoﬁh@u nt

effective to achieve its intend pur fined.abqv act ual
amount ef PréﬁPPFW‘écnPﬁ?caé‘bﬁéﬁi‘PP}f Yapp oBgeté ﬁra‘rwlolm%éngxeaﬁ Scu;ﬁr% er alia, on

the condi Exh%tﬁ@édagr sibtReadly, hatdedatn),er nwfamtcaﬂadiym Alsertbd in nethods to
treat Al zheimer's di

active i ngffrersredsd G@FP%@W%‘”‘P ea@m%&ﬁ‘?f@ﬁ%& for ef%gél sﬁfa?lgs(a gyount of

decr easi n@4fiBorA6 B @8ot@ls oFiht yresdnt {1’136161!331 bapi tet aﬁmumhtmd m}demt}e rﬁn nation

of a _therapeutically eff ive a nt . Q invention is
wel | Wt h}sﬁ‘PsPﬁ%ml A F]i“ﬁ’ipfggoug?s ﬁgnsneusg Ry (gg %ﬁsc}g{fg{’%&?espem ally in
l'i ght of Erélﬁddﬁ&lalohﬂd: ldtmlamﬁinrs&r lterceinpoundd eFYB3hvenlien. dbearknghndhef r equency
(single or multi st er Ca0 shdRLYeudsRendi ng
upon a vaP’ie%et“§/m8 th’ég]f%?rg)”d ? Bu%Ggﬁ%d&’ %Sglsoe Blrm?lg_sp][l (s n mgr eased
activity ikeghbloenRgsr xchia addrone eameld campamri @ftﬂllfdn‘f’@fml( 3-anyl oi d protein,
whet her the mammal suffers from another disease, and its route of
admi ni st r g1ieon; F@ipz@ammﬂmnmwﬁcheampdmmobsﬂwmcgimpomded@the peggst | ndex, and
diet of the reC| i ent ure ext ent tdigq @isease bei ng
treate (@vgrion Cﬁ’ﬂ”rcaé'aﬁfeé’gg C)"‘mefflcﬁ%ge %gﬂ(;@éféc:ij?ﬁf%@gd ts?‘ea t nent ,
conpl i cat bepsrafiong mctﬁdepoxaﬂea@asbtsmllngamuleatademmumhmmh@eql dipporslat ed
probl ems. O rapeut ey, NN F A REactRchid, N
conj unct i &?“&Ae‘“t h‘gfcﬁ e’h“*’as an corrp%t’i}?lt%% oq,% ?App?}lpcant s i nvention.
flavoring agents, binders, preservatives, tablet disintegrating agents, or an encapsulating

material.

25 [0170] Inpowders, the camier is a finely divided solid, which is in a mixture with the finely
divided active component. In tablets, the active component is mixed with the carrier having
the necessary binding properiies in suitable proportions and compacted in the shape and size

desired.

[0171] The powders and tablets preferably contain from 5% to 70% of the active
30 compound. Suitable carriers are magnesium carbonate, magnesium stearate, talc, sugar,

lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
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Adj ust ment and mani pul ati on of established dosages (e.g., frequency and
duration) are well wthin the ability of those skilled in the art. [0184]
For any compound descri bed herein, the therapeutically effective anobunt can
be initially determned fromcell culture assays. Target concentrations
will be those 25 concentrations of active conpound(s) that are capable of
reduci ng E‘Qﬁd‘gﬁl !bg%k;g EW%X &&{a@hﬁ&l md M 1Kl THeteA® NMeasured using
t he met hods ScCri herein or Known in the art. 018541‘“% is well known
in the ar tprepapsioalpe ttanded toyn@tdﬁéh?tf?wlaa%aﬂtl%a%? oq mans can al so

be deternipg %ufametﬁg@hmtaa@gel pRovidif a %Sﬁﬂ’@lh%oﬁﬂﬁ@&ﬁv&&h peBRah 6N be
f or mul at ed 0 achi eve a concentration that has been found to be effective

i n ani mal ithauiethaorssises, isrugerndeiiscarion WehdsUS PEgOFPaMoRi® & i ng memapsi n

2 inhi it 'Sﬁﬂlaﬁgdza@fusléﬁ& Rehethfe HRRAGE Ta%%ﬁﬂe@rcagﬁm%ﬂﬁﬁachaﬁ afi@scri bed
above. Adjllustl hg t dose to achi eve naxi nal ﬁ’gﬁd i.cac 40 i n humans based

on the ne qtmsee@eptsé@aseiﬁ&?egaﬁamﬁtqﬁté‘?le FRECHOBMIESTEHo8- wel | - known in the
art is well within the capabilities of the ordi narlly ski|lled artisan.
[0186] Dod¥igels ReupmwanngspepsteperidyHeelins i Ech SqiFERAEIYI™ he pati ent

and the cpupouUng c@@da@gﬁ&nﬂ|ﬁ9$Y%}tedTaH@t@@&t@ve@@ﬁﬂxﬁﬂeﬁﬁl@ﬂﬁﬂtzr%ﬂ a patient, in
the context of the present invention should be sufficient to effect a

benefi ci aﬁlom?@ﬁ%ﬁwélwmeéﬁ%é%bbﬁ%’énﬁ Ahe pelignhqmageneg s iy ais hepRavred B0 of ¢ he

dose 3hSo MibhichGiz8EHSININGFedYY cddlEn@MetbeGBlidiAat ure, and extent of any
adverse side-effects. Determ nation of the proper dosage for a particul ar

situation [(51573wI Lﬂlu'a foﬁﬁe@kdtilohs ﬁélu&e@%luﬂ&ﬁzcédsﬁénﬁlﬂﬁ and@R@ficls| ¥y treatnent is

initiated wt dosages wh are less than the optipum dose of the
conpound. W@Wﬁe?fw%tﬂ@rﬂb’?&@élyi‘@ Sql%nea%&a‘ﬁve@rﬁéqefm% erements until

t he opti Mmym,ghfigss bad a8 Bt CiH RBLRIAGR SqueSuspBBEiGkne dlcodBguidabodi ment  of
the invention, the dosage range is 0.001%to 10% w v. |In another

enbodi men 017Rf"e\7\§191§§19@nterﬁlaa@9ﬁ'cah§1@néeef%&&d’é@i@e‘d//;)émc[lﬁﬂlﬁﬂltam%&ﬂﬁmﬁéﬂ)um s and
intervals can be adjusted indjvidually_ to provide |evel t he

adni nilst efeadhecsmpeuds obthe Byentise arednieqt ﬁtatﬂﬁsalat% ItftfPﬁflé@r-ly PHEEREi on

bei ng trealgthns w11 % ddspendiond EaVILESs, @nﬁtbﬁht@,ﬂﬁélﬁd&ﬁg fupPositifest Mat i s
comensurate with the severi tjéaétOf the in I‘%{f‘l dual ' di seg%%;st a [0188]

Uti | i zi ng PEEsliedfElihips PHFUTH BurHEfaEe,ine Béflﬁ’oé‘ﬁfqlwnf)f) P

t her apeut ipGre Wad@ AHBAL sl @t rtﬁspme gtyeotme&mm eﬂ, sedaie hmpllaeﬁaxmhylaeume:k
substantlal t oxi C|ty and is enti ectll,ve to trqem} the clinical

synpt oms @ERBRS g {hsdigy AF’rP@%@FPt“P‘E’ﬁ‘P?F%B’é??Sé SRISESPART RS 20 shoul d
i nvol ve t h@veﬁtﬁﬂ’n&ﬁﬂlhls&mn&@pcﬁﬁtecaﬁfd 1ipesmﬁpﬂaﬂlﬁﬂmhtyred omsrad@temagptumastomr s such

as conpound potenc ati.ve bi oavai.l abi t.i od t,

presence ZAG egeéléar“iﬂg Ui k ‘%‘Ht?t@?eé & 18 ETEPY Igélt%ﬁresg]% ef'e) P%rl(en %512%%(%"“

admi ni st r a$ ine& oTEEl tlhme b Xidodré Yespitad i fhesxahplehie Psatnecitichl Seigess (17th
Ed., Mack Pub. Co., Easton, PA) and WO 96/05309, the teachings of both of which are

hereby incorporated by reference.

25 [0175] Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavors, stabilizers, and thickening agents
as desired. Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums,
resins, methylcellulose, sodium carboxymethylcellulose, and other well-known suspending

30  agents.

[0176} Also included 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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C. Toxicity 25 [0189] The ratio between toxicity and therapeutic effect for
a particular conpound is its therapeutic index and can be expressed as the
ratif) :)_et W)een lc_iDg[))Bgt ?teham)unt ;)f ]E:orrpound OII e]'EPaI t! n 50% ggtyt hfe .

popul ati on) an e anmount of conmpound effective in 00 e

popul ation). Conpounds that exhibit high therapeutic indices are preferred.
Ther apeut i gﬂ #iesnde_x dat a obt a}ﬂgfd friq%g eelrs‘%1 cul%#,;lg@ggsa asn?gl?g rnani mal

st udi es ciaflufsesoldiges. FRPISPTR fiHH’éf i PrgRAT ? i n humans.
The dosagg mf acBWCdnpeRRe dhesni) fRi6s Adbilizbis S fieds| diifivialand aanget of pl asma
concentrations that include the O.wth Iit({t‘hemg% no toxicity. The dosage
41 may vaTiFelRRehidiperrants, thickens sy Hegetbb At it fosage form enpl oyed and
the route of admnistration utilized. _ See,. e.,tg Fi r}gl eﬁ] al . Iﬁ: THE
PHARMACOL I8 A Ths Risprayagymticaf ppasiom ff rgferaply in ynit dospee 19y o syhelom ik

formul at i arktfOH iSsubdiviashidivalt dadel SdhtANfL SpEpbate qoafiibeofaasan by the

i ndi vi dua phys]%crln@an |_t(r‘}8w e%fc?ég]e pa’(t{;ge I’grk%{coggh%%g%@%ggwﬁgggpartl cul ar
5 nmet hod FFRRRAFE-h1RHEUIEEHED qARegkasey he

Cat al yti Cqi@Glik Whdtigfor MepBRnNsuen bQhOR edltinlan) odpaates, aspreiderfin viak opr esent

empl oyed RPN SIS HoRICEr A SEm B LS FHOUS I ek CBRETBF E5F Hdbr case.
enpl oye E cat e rease
hydr ol ysi 0 i@ dpprop@as AindReoSiny 6f Bbscan PREARE fIm?2 substrate, and/ or
decrease the accunulation 10 of (3-anyloid protein relative to the anount
of MERRPS{g78) Cﬂe@fnﬂtiﬁfoﬁi@ﬁ*}e\ﬂoﬁn}é@neﬁwﬂrﬂ%ﬁ 8bse pRpar@tiordmSey atieser site, and
accunul ation 'of [3-anyloid protein, re Eg&’tlvelﬁ in th? a}b@?ngoe of the [3-
secr et aseadpfddTomy-1 mieda S99 mg Télﬂr_eé%?@_ 9’1%%_ {4 mevipost FPisaly, d"of

reduci ng [EMBRS, Recdrdflicihy birGiodatabMidation #d tHRIpolshelest theldrdvenmintpotiont.ncl udes
contacting a nemapsin Ziggqr%%ﬁlﬁlgo‘\é\%ngf%hrhgtgﬁ,%fglfglgﬁiﬁ?ievtﬁ?}%}%#cnt egt% 15 a

13- secr et &3€CTHRPHTR G- G | ot The nemapsin 2
may be contacted in any appropriate environment. T mapsin 2. catal ytic
activity [87¥ecParsiogromds gy @’etllﬁétegﬁ%‘&m]ﬁtyﬁ?wﬁﬁrtar“gﬁ%%rﬁ%aﬁéeqﬁﬁ%%nce of
(3- segs et AgiclafMbr Bilk:OdpprobRiked-sdivenein @d W@ mpestiediip ISacly coesbetis irehide: a met hod i s

provi ded of selectively reducin psi cata Ic activl usi ng an
i nhi bi t or Pefysarbate 30, 6@ 80; W&@H‘cﬁ%@?ﬁ?ﬁ%gﬁﬂ‘iﬂl\gﬁe c %ﬁ%ﬁo%ﬁy%i’%é BHE act i vi ¢ y
of Mmemapshil of ofMeAdRentt RtwnTe IRESkilled inl the ROt Sweh kby-solediceetypiehlist smpdoyed it s

but .i§ reduced to a greater extent as

activity in the absence of inhibitar,
conpared i ¥R bet?’ﬁeﬂ’d’g?‘ftgrqli harﬁlcaltbf”gizt/%/byd‘ﬁ% o inhibitor action agai nst
anot her peptide _hydrol ase. For exanple, as describ ho t.he reduction
et v/ TG ule e s CEaBPleeusor T RpEDfe FREHS e
const apt  {XabilMhRrespaiing ki foinkuditioss kedskiewe piysi@tiscoarstidohe camponeints yf ©f
memapsin 2, 25 the Ki, .of e reactign hetween.an inhi Qi . nd of the
i nvent i ons%f‘ﬁEPS’r?Bﬁ’éf’)tg‘iﬂﬁm?O‘{ ijémfuéagjfn a?‘ﬁ%fﬁlafeﬁgls%,o m&‘?m?%le}'e ?Oer%c alnglﬁ r%g%ﬂween an
i nhi bi t or viesRebEigfagthentinge fir bomps dolgvioglhohol, polyvinyl pyrrolidone,

methyl cellulose, hydroxy propyl methylcellulose, hydroxyethyl cellulose, carb oxymethyl

cellulose, hydroxy propyl celiulose, chondroitin sulfate and salts thereof, hyaluronic acid and
25  salts thereof, combinations of the foregoing, and other agents known to those skilled in the

art. Such agenis are typicaliy employed at a level between about 0.01% and about 2% by

weight. Determination of acceptable amounts of any of the above adjuvants is readily

ascertained by one skilled in the art.

[0181] The compositions of the present invention may additionally include components to
30  provide sustained release and/or comfort. Such components include high molecular weight,
anionic mucomimetic polymers, gelling polysaccharides and finely-divided drug carrier

substrates. These components are discussed in greater detail in U.S. Pat. Nos. 4,911,920,
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pepti de hydrolase. [0193] In an exenplary enbodi nent, the Ki of the
reacti on between an inhibitor conmpound of the invention and nmemapsin 2 is
at least 2 tines less than the Ki of the reaction between an 30 inhibitor
conmpound of the invention and another peptide hydrol ase. In another
exenpl ary enbodi nrent, the Ki of the reaction between an inhibitor conpound

of the inyentj ol 42 ' ' IESe tn&igorkiB@n the K

of the re%%gﬁgﬁﬂ%ggaé%ﬁmgﬁﬁgﬁﬁﬁkﬁ?%Fhﬁ%%%g%ﬁﬁghg%gﬁﬁg indgntlén and anot her
pepti de hytbiobpserenkainaheit dntireteforatiuapopes. enbodi ment, the K; of the reaction
bet ween an i nhibitor conpound of the invention and . nemapsin 2 is at | east
100 tinmes | ess.t hanffbdiive Bos:#ks t he reaction between an inhibitor 5 conpound
of the invention and another peptide hydrol ase. |In another exenplary

enbodi meng, Lhe, K of " HEAR: AR AlbooRapound of the
inventionh%ﬁ% qﬁ%%%%gF%gggggagghgggggé1 00 @iﬁ%s | ess tﬁan the K, of the
reacti n betpassosavheieittthbadtive ingediepduerartased e thprpatiedlly P UaFH© RS tter

pept i de hy 0l A58l BrBROID 656X SEPhAR puBROGLMRAboleTHE actal Lhe T eacti on
bet ween af i MAl b Lor conpound of the invention and 10 nena“5|g_2 is at

| east 100@Qouni effstivecfora paémilar prpliretiop ill dreeide deiadift WEbTRBAYGHOTHhi bi t or
conpound 9 at%h%oﬂ %&K&&%‘&&n i AIANE RSB t AotV LHeRhA'S Qiseds@ k84 | n sone
rel at ed enbodi ments, the inhibitor selectively reduces the activity of
menapsi n GngwsitorsyeH contaio avamenss ehrctive ipgredien gHeciizs R EIBL RNt s, the

i nhi bi, or CldveliYs . i b pRfdu SRR DS étBdnatin 60par ed to
catheééinmﬁ?ﬁ%g'%%%%%%gﬁﬁﬁg%QEﬁ%'g¥g§%ntyin&en?iqn provi des net hods of

sel ect i velhgrapetivaiyreffettive amowitof 2 sprppundas theayertion is vl WidIHBY i ncl udes
contacting a .nE bk i &1 0 W de 2@ in 8hfieg e \etaasmuaiosuRhein( 3- secr et ase
inhibitorg%%%g%%%g&%gngﬁ%&gﬁeseﬁ?h%nsgﬁ?ign. Iﬁ a rel ated enbodi nent, the
met hod in esne0 ' f(%irgmﬁirﬁhl 10N dsBs) acrh B8R4 18 h il Bdnbi t or i n
t he preseﬁ%gﬂofnmﬁgﬁgﬁé#gg?bgﬁg a _alteﬁﬁapije)relafed enbodi nent,, the

met hod | neirydesndingtpootvagety hifaciors iachiding mdiscang thaf reslieipfAREs e Uiiunt of a
O0-secretasge inhibi.tor in.t 3 ALRBAS vhetter thk ha@lal anetsher

rel at elg eﬂ%BgP%Iﬁtz,o(%tI%%egergt %’%{u?aﬁg?g?e%%g%?act I'ng E:t he nmemapsin 2 Svm' th an
ef f ect i ve frammnotheraiiseases dnd ste oyuet of edminishiptising B7e, p8% IR chopllp Saditreight Rod¥ hepsin D
and memapsin .1 - L BAS of SRGtoRE I e ldikeE béidg Secr et ase
maybe det8?%?%%%’%g%%gggégfﬁgﬂﬁ%ﬁgaﬁg%rol;gfgﬁgﬁ a (S;Sec?eta;égsite of a
(3- secr et &sateds(algs tzriener FHiseascl ked pfrc@B@FEN FERE W@%"%t&’négo?]éﬁl%t es to a
MM dflga%é 5334 Ph R oYY Blald gfobﬁn{s%%ﬁ@ﬂx%iagéﬁic sécier@for ecssecr et ase

substrate "by cortacting a menmapsin protein mntqwg (3-secretase inhibitor
conpoid ofn feheedinsewmmction witk fe msfiods FdsompodbfotipEFASs PYRE Ry dr ol ysi s of

a (3-secr gtdgaﬁﬁneﬁi 8 S BREEEER IR Aokat8s (he frediubpindafurdiyalypd wall s in the

absence of the inhibitor. I'n other enmbodi nents, the hydrolysis is
sel ect i velwthingbahdity abthessislsdledd heg™hydr ol ysi s by memapsin 1 and/ or

cat hepsin D. Thus, a ) . .
[0184] For any compound described herein, the therapeutically effective amount can be

initially determined from cell culture assays. Target concentrations will be those
95  concentrations of active compound(s) that are capable of reducing the activity of memapsin 2

catalytic activity, as measured using the methods described herein or known in the art.

[0185] Asis well known in the art, therapeutically effective amounts for use in humans can
also be determined from animal models. For example, a dose for humans can be formulated
to achieve a conceniration that has been found to be effective in animals. The dosage in

30  bumans can be adjusted by monitoring memapsin 2 inhibition and adjusting the dosage

upwards or downwards, as described above. Adjusting the dose to achieve maximal efficacy
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30 nethod of selectively decreasing hydrolysis of a (3-secretase site of a
(3-anyloid precursor protein relative to nmemapsin 1 and/or cathepsin Din
a sanple is provided. The nmethod 43 includes contacting a nmemapsin 2
protein with a (3-secretase inhibitor conpound of the present invention.
[01971 In another enbodi ment, the present invention relates to a nmethod of

decreasing the anmount of (3-anyloid protein in anpl e contacting the
nmemapsi n 3 Rineps b&PFdé’Pfﬂé"dP?té@SSIe%ﬁB??ﬁpg an‘i‘“@?-‘%%ﬁ?‘%ﬁ% 8“ieﬁ¥ﬁ‘?)‘f“i‘ Br%ﬁeconpound
of the prasaRfeliviiheithé epabilliie o2 ufthnatlfy sRiledmtbani d protein in a sanple is
decreased rel ative the anount of O-anyloid protein in the sanple in the

absence oforghe HeRiRkigbe vARSepdaliBly ARHURB HofiiemBnObf th3 paiai @ithepr ot ei n i s
t her eby decreased. [01981 Menapsin %_narége cont act %]d in 20¥ sui tabl e

envi r onme ARSNGB PRNESRPIYEE-e T f adminigerpa,o AR enly R 1 GI?BWQ% fepridbe

colnt aPBGdiﬂvaﬁibhstlEdald wghﬂicféﬁﬂo ﬁﬂ‘édt aﬁ@feﬁ&%ﬂtﬂiﬁr@eﬁid’fﬁmﬁ%d ein thﬁ;ppﬁi@abqeyl, | invitro
sol utions are_sel ected such t e conpopents do not substantially

i nt er f er e ijHet Bhe rs obthe dhsgraise Vﬁﬁ%’f’ é?t‘?rﬁlmﬁggﬁgﬁ?ﬁ&ﬁeﬁce?a?‘g?’g@g 5’&@3 85@”

E ol :Jt i pnsl)idvefse sila@e@ects.e t'%ié&ﬁhﬁ@tﬁﬁnsofﬂ’lie@@)ﬂefﬁdﬂgfelrf@' as;mmnjalmtdamm isldﬂlﬁi_na |

i ol ogi cal, sanpl.e, such as ian .sanple. .Exe ry nma i an sanpl es
i ncl ude pigsivld 08&‘3 E‘@F‘Eﬂﬂngrarf%l"g‘g{pg% awéwgg@&gg%pg%r%g%gﬁ Waqg&aar%r ain

bi opsy. Ams @RPhEOpstindineddse bi the orinhd)| Beresiarphedovaye ibncsetedbdyenali n - whi ch

to contact the ne sin.2 w the inhibjtor. Th | nt aj
endogghou?CTW%&qﬁﬁh?pwwgigéWﬁ%ﬁ?c%%ﬁ% ke %%1&5:‘ eﬂBro 3?/?%%05 yéng?atgcri bed

( copendi nghelihvBntionAppidsage tange iNG.O0 20 092494 Ty aratidr ¢mitcelimet.itiendoksagAppl | cat i on
No. PCTI USQ2/ 3@3{%4 %Pupl ication No. WD 03/039454)). Exenplary cells

i ncl ude hERERSERBE SR ¥ ki dney LO (HEK293) cell's, HeLa cells, Chinese

hanst er ovary cells, or neutobl asto | .ne .ML7 .cel. | Hel.a, cel | 293
cells. In {%ﬁy]exﬁﬁsﬁgeaﬁl’i‘})“@ﬁ%‘iﬂ s¢ nﬁ‘éadé%ﬁ?ﬂ&?ﬁ‘ﬂguailﬁ? Wgwfl?]l\%'ﬁ? ?%Iﬁe are
adm ni st ea@dintstred compavall ciiertiive fir Mietpattibdatyidicdliyddasionbeing Deatedc Teisagk site of

a (3- | 0i d.. preecursor protein (e. g. e, . rabbjt. or .| ). VI.

Met ho§? of’mﬂdgﬁtﬂieﬁae‘ﬁﬂcf?\%?“ﬁ%ﬁmsm &%%5%%5%% Egrfﬁﬁ € %ﬁ!’fgdrll%{n lg&rél qglg pect of the
present i disentiien, the (3-secretase inhibitor conpounds of the invention
can be enployed in the treatnment of diseases or conditions associated with

(3- secrefj@se] aUtilismgd tie tebyhites pyosided hdrein, 40 efativep@pkylsitic er thtrapevBe any| oi d

precursor protein, and/or (3- .anyloid ot ei n, ac ation. Typi ly, a
e R i T S
enbodi nenteffediih€todicsigis@inical skhiptvaisniendisiracdeabe par8eulirg206it. Thyslantirg sone

enbodi_nent f.he i nvent i.on, provi des. a r@}np%g A dels 62k RG Al zheiner's
di seagge i ﬁg%ﬂdnlﬁ‘(ﬁlr‘éﬁqg%%%ﬁr%i%l lﬁ%(’f[aﬁg‘%sctmé% of “adm i Es’?%ralcng %o the mammal an
44 compeund potency, relative bioavailability, patient body weight, presence and severity of

adverse side effects, preferred mode of administration and the toxicity profile of the selected

agent.

C. Toxicity

25  §0189] The ratio between toxicity and therapeutic effect for a particular compound is its
therapeutic index and can be expressed as the ratio between LDsg (the amount of compound
lethal in 50% of the population) and EDsg (the amount of compound effective in 50% of the
population). Compounds that exhibit high therapeutic indices are preferred. Therapeutic
index data obtained from cell culture assays and/or animal studies can be used in formulating

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

a range of plasma concentrations that include the EDso with little or no toxicity. The dosage
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effective anount of a P-secretase inhibitor of the invention. The mammal s
treated with the inhibitors nay be human primtes, nonhuman prinmates
and/ or non-hurman mammals (e.g., rodents, canines). In one enbodi nent, the
manmal i s adm nistered a conpound of the invention that reduces

[ 3-secretase activity (inhibits nmemapsin 1 and nmemapsin 2 catalytic 5
activity). In _anaot.her enbadi nen am ] Ml conpound

t hat sel é%ﬁ‘(fgvl%gg’ésurgnegse%ﬁ%eﬁa%gP%&Zqﬁ%cé b:éllfﬁyl £1 C c%%@&gﬁﬁ&a&rel at ed
enbodi menkimitikeationniizeh e ag. Finglichsll, In: GHEREARNAGEOCIGHL B&#ESF ng nemapsin 1

catal yti LVIL Y. ~Theref t i R HeMLdes a

nmet hod oﬁﬁé&%&@é’ %{zl%elﬁﬁzéeghecf? gcetgcgrglﬁlﬁﬁzméﬁs%ﬁﬁgct !%Jaﬁ%eaéﬂtdﬁ%rbgof, t he
met hod  cene blsisemgbyabieindiviingmhysiciandn view of tisjpetent sequditien endtha BEteukAi bi t or
Comowd'métﬂo(ﬁﬂvﬁ%ﬁr{ﬁ’éc%hzéo&i%i?ﬁg@&’.di ment, the [3-secretase inhibitor
conpound TS part of a pharmaceutical formnulation, as described above.
[0201] T i nhi hi tor . 10V ap.can be enployed in the
treat man?\?'of %Hg@%gté}ﬁ%ﬁ%@%ga |yghg%%§§(oog%.eu ngth [ 3-secretase activity,
which can halt, reverse or dimnish the progression _of the disease or
condi ti onl019¢] Jarrdte pepect Af thi eropEy iyentios dhsierse fitPS&B’hﬁ’éfa’f‘fqng’ﬁmf% 0?orrpounds
t hat decrtﬁéﬁﬁeﬁ%ﬁ‘é%ﬁ&f&ld&@& B i¥dh s RFdebibhde YnerROIDD RSIS(d Hlibity, dedresd i vel y
reduce nemapsin 2 catalytic activity are useful to treat diseases or
condi t i orlsydodysisnfelPoitetase s otamwenpsadaubitate; B/ onftFeapiia permubiont al yti ¢
activity rather, than.d] 0 15 I | Qcesses
assoc}éat ed %Oﬁgﬁe%ﬁngggﬁﬁhezé%ogg gﬁ% B%%%?%/t?i?%&%ﬁgiw g%\%rtglﬁeg pepti de
hydr ol asef-¢auise aise, aak depsilatioDodp-amplraiysotainipspettivEBR02he fosrnceréhpbe, bot h
memapsin 1 apd %%%Si n 2 cleave anyloid precursor protein (APP) at a
(3-secr et HEEETFE Y form (3-anyloid protein (also referred to herein as

- loj d in)., Th bot.h ' 0.2 F
(5 socr ot B oy e ireaf i syl et i SR ZIRARSOAAIC a0

(2001)). previayEThelrveholl Brchdes @h@sing aandnapsih ¢ pofieinwith ps effectivé anaingefi fi cant |y

| ess than the [3-secretase activity of .memapsin 2 15 ¢ in, ., et at,
SR 'é?ﬁfitf?é.ﬁ’g’é‘ﬁrﬁﬁﬁ%’%fﬁﬁ%ﬁt.‘nﬁ@h&pg:ﬂﬁmﬁm?%sglf%%gﬁ’ged in the

brai n, anghppanrdieas, apmostiaetdneirortmess Ud® nfduiapsin Xcgtalgtic atiyitPisdecroaNgt | . Acad
Sci. USA 97:.1456- 1460.(2000)). and nempsi 1Swlocalized preferentially
in pl acen&eé&“’?%eﬁ‘,‘“"}i‘??f f“"gvt‘?‘)“f-‘fragffm’e ‘Kﬁfﬁ%?’&t&g:%@éﬁl@ USA 97: 1456- 1460
(2000)). einer' s disease | ssoci at WM.t D .Qn of A3 in
t he brai n@éﬂa geéigffﬁ? eﬁ?mpiarrégl\z}ﬁon%n%%’ a&?’ﬁﬁ%fsf ?lgge&(}?féste %@g}é%la@gln%ef erred to
0 her ei n @asmapiEPp&itdytid actABP2siageh BABEK)r. of THepsssentitvigtths. Smigbtoyirsiyclidre
conmpoynds which. . sel ectively inhihi ' LG AGs ity relative
to mefhpsPiqedyte ?%ap%? %ﬁ\ill s&hz%em%%éﬁ?%pﬂ%} %tgﬁ?eh?ér?& %ﬂgut reat ment of
memapsi N Rtivity i teelatdérse aSielsbitaLinh isasdudtdio@igmater exteit seepmwared4sthge| ect i ve

i nhi bition. of. memapsin i CLi Vi SoLoTRRAYVBLS W the

i nvent i on™ &P AT em&?%ué% t%%%%lhga%cg%ﬂﬁtg#ytu%%ﬂlﬁgﬁﬁg% reat ment of pAI’ zheinmer's
di sease. as described above, the reduction in activity of an enzyme may be expressed in terms of the

inhibitory constant (K;). Where an inhibitor selectively reduces the activity of memapsin 2,
25  the K; of the reaction between an inhibitor compound of the mvention and memapsin 2 15 less
than the K; of the reaction between an inhibitor compound of the invention and another

peptide hydrolase.

[0193] In an exemplary embodiment, the K; of the reaction between an inhibitor compound
of the invention and memapsin 2 is at least 2 times less than the K; of the reaction between an
30 inhibitor compound of the invention and another peptide hydrolase. In another exemplary

embodiment, the K; of the reaction between an inhibitor compound of the invention and
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A. Methods of Adm nistering Beta-Secretase Inhibitors to the CNS [0203] The
i nhi bitor conmpounds of the present invention maybe adm nistered to the CNS
t hrough either invasive or non-invasive methods. Non-invasive nethods of
adm nistration include those nethods that do not require the use of a
mechani cal or physical neans to breach the integrity of the bl ood-brain
barri er. 134 1 L RGeS Masn@ﬁneft
i mrunol i posogwr?ias%j %Fﬂe%Pbd%%{%%ﬁg%%%%g?@ﬁupt%on ? BBBD or“%rhe ol factory
pat hway. ¢o@podid diriminedntipozdrpethe peptide prioiates Ippmothenpieiplfdy es or ant i body
fragments nﬁﬁbgﬁ?f%g% Qe e‘?@a@@Jn%ﬁve@ﬁa&ﬁﬁﬂﬁ&%ﬁ:@&ﬁnﬂ%ﬁfe%@%n%d brai n

capillary en I'Tal I's attached to the surface of the |iposone. An

exenpl ar ympmansivd i pUs@htOOc,tém tgaetharihe Wﬁh@(@a‘ﬁmﬂ Prwsei BHbIOT L echnol ogy
wi th that o%rgaﬁ&ubaﬁﬁé iﬁvéﬁ%@& LfdenliRs Esas%ide qydmlﬁw rﬁm Brenipli@y [ i - Secret ase

|nh|b|tor acka into a‘unilanellar lipid vesicle contalnlnga
PEGz000 d@nbosianﬁntséhetlﬁ@tf GWF%HBH@WGQH ppipbibjtreogpadof e yratiosad f or

attachne nltne%%isﬁz LR APLAE eIt ¥nés fe&ARA tH@KQ:ff%éF}e&ftmﬁﬁbt@éHn' 2B 9ehybifer or fragment
t her eof . Imentary reactive groups_are well known in_the art and,

i ncl ude, Cﬂﬁﬁmu@@fﬁﬁ’é‘f@ﬂé}ﬁﬁ‘ﬁ@aa?fhe@&?t}déﬁf‘gﬂlaiearl’bémqex ¥, thiols and

mal ei m degypAnHknk Qﬁelk'dfﬁqeréaéﬁﬁﬂﬂéﬁmﬂ%@hﬁﬁo@ompoﬂﬂ JPhRmveRiay maceut Sci
6(2): 252- 273 (2063) - Huwyl er et al., Pro Natl. Acad. Sci . .USA ,

93: 14184- wwm@%‘@ﬁaﬁ K OW%@@{%‘& o the RS HORRR ek 1 FpRtoT

282: 1541- 4R uhd &I invéiien idSnothdtpeptie b (ﬁoﬁgez 250). 0 [0205] Bl ood-brain
barrier disruption is a tenporal |oss o%, the integrity of the tight

j unctionsy @?ﬁ%@oﬁ@?@&&?&ﬂ%h}nﬁ%ltﬁe ahiBlorGaERveSedubes di @ﬂdxt)bdiial n barrier.
Typical l'y, conmpound i s admi nistered via systemc g ter carotid
ba

i nj ect i ontewaRsEg erpAehioprRapansi Byfther pilgetephodipents “8¥ sruption

( BBBD) . EXEIBLAY %aRGS HeSei® oihehasin N ¥epacBBBRREI MIde  sol vents such as
di mret hyl sul foxide (DVBO); ethanol (EtOH); netals (e.g. alumnum; X 15

i rradihati gags) NANEHhOPrQht RAINA R6+iEa BRIl bf deQBSvel Fre@ucidpBeictieRssON,
hyper capni a, hypOX| a, or ischema); anti-neoplastic raﬂggf:ﬁ?&??fg VP- 16,

ci splati nmeﬁmﬂb& yTiteanethad| inglysier contapting Aneraqpsiy Soyrefain wi ftsyst eni ¢

admi ni st r@fb (PBecRiast BRiHOIOM %ﬁﬂtofq{e%sgfﬁﬁﬂvﬁﬁﬁn MNFrd R cnBbireaOMeUl sant
drug pentobar bit al (Anbi kanandan et "al . Pharj n_Phar naceut SCI 6(2):252-

273 ( 2003pthog E@b‘d@ﬁt doplecting iheepAmapEn &SV iR Ba%f’Rfe@Pe ighibitor G PEFSERCE OF

81(5): 745mZ%ers£nl199ﬂ)a)1 alté’ﬂi’advéllléia@éa%mhalﬂ;ehmﬁﬁ%eﬂﬁd@&hﬁ&@&mﬁbﬂmgﬁm hi st ani ne,
or the synthetic bradykinin anal IMP-7 (MIller et al. %f%l nce

297: 1206- m@spsermzyt an mfﬁchtﬁ@&%m ¢ BéFCIEtaﬁé@FB‘éqﬁ P Jrosgty 8510 (1996) ,
Abbott, ep, & yet albtherMisted @ﬁﬂ)}lm?enﬂ-%-rﬂel}ﬁ)d(lﬂ@%} corﬁ&f&iig t(hl%lm%inaﬁm 2 whi n

Phar macokl net 46 40: 105- 123 200%}”%% E}%/%I uronid gué%]g A; Affﬁl
200302154 §petiaeii gmovgt ofg B-seppgedplybites tepﬁfe@ff"i S56'9 ¢ ’@5%‘3 And
intercarotiid injection of inert hypertonic solutions suc manni tol , or

ar abi nos e [(tReluwa| seme empodiments, ghe actijity of Bifasptsempey(be dyernping Yd%?af‘w of the
Bl ood  Br ﬁw@g&gf)}’sfs OF 2 Btrithss sHASHa Pl eBbla® kubldatd) ThEY, HRIRGE  SaveBinalsd, Pl enum

Press,
25  relates to a method of decreasing the hydrolysis of a B-sccretase site of a f-secretase substrate

by contacting a memapsin 2 protein with a B-secretase inhibitor compound of the present

invention. In some embodiments, the hydrolysis of a B-secretase site is decreased relative the

amount of hydrolysis in the absence of the inhibitor. In other embodiments, the hydrolysis is

selectively reduced as compared to hydrolysis by memapsin 1 and/or cathepsin D. Thus, a
30 method of selectively decreasing hydrolysis of a B-secretase site of a B-amyloid precursor

protein relative to memapsin 1 and/or cathepsin D in a sample is provided. The method
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5 (1989), Neuwelt, et al., JNucl Med, 35:1831-1841 (1994), Neuwelt et al.,
Pedi atr Neurosurg 21:16-22 (1994), Kroll et al., Neurosurg, 42:1083-1099
(1998), Rapoport, Cell Ml Neurobiol 20:217-230 (2000), and Doran et al.,
Neur osurg 36:965-970, (1995)). [0206] dfactory pathway adm nistration is
the intranasal delivery of the conmpound to the olfactory nerves in the

upper third of the nasal passa L RS inBdtyhe t he 10
conpoundmic@decsrcaﬂgaﬂﬁgﬁgﬁmﬁg igﬁq’%ﬁ}gmﬂe@éegﬁég%ry ol fa%cfﬂ??y neurons to yield

signi fi caRtensig@MEENtrations in the cerebral spinal fluid (CSF) and
ol factory bulb (Thorne et al., Brain Res, 692(1-2):278-282 (1995); Thorne
et al. 199 Hhah mgmbaﬁheﬂ@meﬁ&saﬁthﬁve(nﬁm)atesm %lmeth@fl 9@‘160119?%%@6 Today

7:1184-1189°(2002): U.S. Pat and U S. Pat
App No. 200802fifs@ogyid Plfﬁelflet%ﬂ“pﬁv&g&@%mﬁeemegﬁ b Qﬁ%%ﬁlgg%rﬁ;tl on are
those et h?ﬁﬁ ofegﬁgecke%é’ hhitdr Wﬁﬁ&ifﬂié@eaaehmveﬁtzmhé‘hbhmmdﬁ bifei n barrier

typlcally a nechani cal physi cal to.i.ntr he conpound
into the a@E;dmteMume@mmmﬁﬁPcéeaﬁﬁédﬁtﬁ’Félﬁ&WHﬁ g% PR PLR ﬁ%e:n cal ly,

i nvasi ve ad I, BB Ycdubiol 6@ of priuagibldaotein issur gi cal

i mpl ant at® %g?‘?l?@enge Otrldc‘)lgn .bgt@l% (}%08] I'ninjection methods, a needle is

used to pﬁy@yaadréayedbreach the BBB and deliver the 20 corrpound directly into
the CSF. Exenplary injection nmethods include intraventrig
i ntrat heqeieg; oMemaps’ua:k thap ae contasted 1 of sutthieMSToTEICP IR A8he 95":5%0 i nvol ve

infusi on of the oul I ihih 2@, %Eﬂiﬂnntaenﬁrhﬁlbody (Krewson
et al 9 §r°é?’ﬁ‘mﬂl?sm H%T&%n%%c%%ggdggl%r bauSh et. al @@gurg
23( 6) : 693F Q&l;( #OHB) sohidoangye etlectdd, such 1has thesempeienigsio got Sfbs'ﬁ(nkfl Bobo et

, P o,u Nﬂ b Iesona ., 25
Neur osL?éﬂl\g X}Qﬁ%ffﬁzyﬁggﬁ %é b gig%gf (& s tcl:tgiﬂ ) O?I']t ation
net hods, éaﬁtﬁ&mmp,ahm vite solwion il ql‘ggl‘iahfaglpi 63?&?‘%%/@ of the brain.

Bxemp ar y_ sy of.cal Ot [E@Sd&ﬁd@ lﬂﬁ)hdr@&hmcb@mpiemmmswatl on of the
conpound ﬁaﬁ‘f’ Xemdiﬂﬁgmﬁgﬁr %ile e

wafer Iace ctl nt 0.t erstitium
of t hes brainple,Buchrast bafn biosy| Awaﬁpsqpal}itefe 9qr 06{1‘39‘6*)“%‘?’@?%%“@88?&%3 Cont r ol

ot nor At ¥ b2y ST dellZey contajpleedarsndu®2101 | n
anot her a¥p&tP T%Zﬂ{eﬁxgegéeaklmZWﬂMhe!mm 26

i nvention provi a ) ed conpl ex
cont ai ni ngempsm@mp@pmb@arﬁmf@?ﬁn%H%Pr%lw‘?‘@yéig B?%é EinnﬁfLg or of the
present | ”Vq{a&ﬁo% gﬂﬁ oh7,2nd Elfe@ﬁaﬁbMApl}SEﬁmﬁnNm PCG“MS@QJS@& crystals with
o

i sostere cBipoun in 2 e| n gﬁﬁ}%genbrane
proteins, (P@blgza)lorti&v 3%5é5| %]/deﬁ 18&?%“&8 |n d'gjtg i énding U.S.

Appl i G /%3) «H9 4&1@&&1@7@1@@%@@6@ badinair nﬁpp’blﬂsf%ﬂl@@ﬁ’ y cells

PCTI US Publ i cation 3/ 0 pRRshia 2 proteins
are equal lea@slbf%ﬂ3 el SR AR FEFP %/rf\%f econ%?%nggﬁ\%ﬁ (3-secretase

i nhi bi tor g, of: [NQ DL S8Rk foRMERE thORydrolysis of a p-secretase site of a f-amyloid

precursor protein (e.g. a mouse, rabbil or human).

VI. Methods of Treating Alzheimer's Disease

25  [0199] In another aspect of the present invention, the B-secretase inhibitor compounds of
the invention can be employed in the treatment of diseases or conditions associated with B-

secretase activity, hydrolysis of a B-secretase site of a B-amyloid precursor protein, and/or p-
amyloid protein accumulation. Typically, a mammal is treated for the disease or condition.

In an exemplary embodiment, the disease is Alzheimer's disease.

30  [0200f Thus, in some embodiments, the invention provides a method of treating

Alzheimer’s disease in a mammal compriging the step of administering to the mammal an
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[ 02111 The crystallized conpl ex maybe formed enpl oyi ng techni ques descri bed
in copending U S. Application No. 20040121947, and internati onal
Application No. PCT/USQ/ 34324 (Publication No. WD 03/039454). Briefly, a
nucleic acid construct encoding the protein is generated, is expressed in
a host cell, such as a manmalian host cell (e , Hela cell, 293 cell) or
a bacteri - ied a rvstallized
with a coe%n%%t%(r% O%Okngsecge e(%m]%%%ebélt%%ne]ﬁ ﬂfﬁ% "4 sgsf rac(alvéﬁlt?esol ution
limt of ihiubitdys mayistakian pedatps, ooﬂmmanpnnndues a:léfbemmmmdm mxmax@npl e, by
x-ray dif; t oly! f 9%! I.gues 1 In an
exenplaryg‘gﬁ3 1"lme th“§%§&§§¥% ti%lze pro%ellpﬁgéaﬁ%mgmkﬁ%%%

di f f r act iioventiorebatretucs rﬁ-slecrma&e auitityyiivhivite metnh@in Bidubendip@inA. cafﬁlyac

crystalliz tei ave an. X dlffractl resol.ution limt
ot oPearEi R Gnletio it Ekfpil &6t A5ty SR ) 11O
about 2. Oﬁﬂmmahﬁmmmﬂ25mﬁWh@thMFﬂh@nﬁﬁmbﬂdﬁhmmmtﬁw&a&pmhﬂl&@mmmﬁmbodlnents,

the crystall rotein m |on qutlon
e ot gp effden BT Emalipts TG SN RP el e st BRLPRHOTRR " of "t e
crystall |meddqsmmeeaom oﬁMﬁ@Auhalmem dieeseempiubjering nsédahdemfdthe metha@f

di f fract t. h 1 t di ment . th
(3 secr ot SBBA R PE P el PRt o PARHS B AT S BR8] PO FRPAE T on

wi t h 19ai cbnn)ro@ihenmthap-sa@et&% intibitd bdfponacis @hrt offd phnbntidengrmpoaicatas and/ or an
S4 blﬂdlg@ a{ﬁg S4, and $4 bindi ng pockets are discussed in detai

cope ‘%@ veAppllcatlon No. 20040121947 and | nternational
Appllcatlon F@%IUSC2/343241£Publlcat| n WO 03/039454 102141 The
terms and%&)pr d&PBIREOLATRIME oL BERIYE SHPIRF A IUROLRE st er s  of
30 descr iguchRBorddadiics aibeibtbdRvitR B isedetasd ALivith S¥18cH Gn &It rdegRlton in the use
of such ternps and expressions of excl uding eqU|vaIents of, the features
shown andTgEEkihaergresypn pfdhe digntee rapdiiing, mpgrtipplayalzhrmpeserifcs &8 t hat

vari oys ragiibh Habinhdfhe Raesk bleta ?\Jn{ DedatithecsagPeonouhdi@ndinvent i on
cl ai med. Mbreover, any one or nore features of any enbodi nent of the

i nvent i orfieRyelyEedueTmBnapsE 26t tig AGER aregseliie g@%@ﬁ%ﬁ%ﬁr FSLOHHEXSGY  any ot her

enbodi menfolefical ﬁ@cdsﬁb‘s’@ﬁbdlﬁﬁn?wﬂﬂrﬁ@ﬂipﬁm g%ﬂﬁﬁrﬁd efwvffqrﬁmei fien &G@E@h oof the f
I nventi on Qr ex the Teatures qf .tne ecret.ase | nhibitors o
the pr esé’ﬂ?‘ﬁ“?ﬂ?@ﬁ 1P‘8ﬁ‘°%{|1’5’°%5&??a"15§°59m§§Hll‘ihcl?afﬁ‘l aBSlPaéatﬁ'é’F%‘iﬁ%" %f’mjto reating
di sease shetheDepitdhodrolattesyehas oaeptih DCimee@pOB) t i ons descri bed herein. All
publications, patents, and patent applications cited herein are hereby

i ncorpor ghRd] byrof@cﬁﬁﬁle oeh théndp8@i1rand Qi%b:ﬂalﬁsﬂi YelbRE adbloidpeRR®esroted | 1 .
Exanmpl es 10 The foll owi ng exanples are for illustrative pungoses only and

are not iAFBhded-cectrsemils tOtf 2pgloil Repteip s RiFERT fodigrein as A

B—amyloid protem). Thus, both memapsin 1 and memapsin 2 have B-secretase activity

{Hussain, I, et al,, J. Biol. Chem. 276:23322-23328 (2001)). However, the B-secretase

activity of memapsin 1 is significantly less than the B-secretase activity of memapsin 2

'5  (Hussain, L, et al., J. Biol. Chem. 276:23322-23328 (2001)). Memapsin 2 is localized in the
brain, and pancreas, and other tissues (Lin, X., ef al., Proc. Natl. Acad Sci, USA 97:1456-
1460 (2000)) and memapsin 1 is localized preferentially in placentae (Lin, X, ef al., Proc.
Natl. Acad Sci. USA 97:1456-1460 (2000)). Alzheimer’s disease is associated with the
accumulation of AR in the brain as a result of cleaving of APP by B-secretase (also referred to

.0 herein as memapsin 2, ASP2 and BACE). Thus, methods employing the compounds which.
selectively mhibit memapsin 2 catalytic activity relative to memapsin 1 catalyiic activity may

be important in the treatment of memapsin 2-related diseases, such as Alzheimer’s disease.
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Exanpl e 1: Preparation of Sel ected Beta-Secretase |nhibitor Conpounds
Exanple 1.1: Synthesis of tert-butyl 3-hydroxy-4-(3-nethoxybenzyl am no)-1-
ph enyl but an- 2-yl carbamate 15 [02151 Methylthiazole (1.0 g, 10.1 nmmol) in
TICat - 78 Cwas treated with n-BuLi (1.6 M 7.56 nL) for 30 mn, DW (1.4
m., 18.2 mmol) was added dropwi se. The resulting reaction m'gture was
war med Lok s e S&Rs Lddgicmetety radkesths caimapired tiedBYOTLC) , the
reacti ohglﬁ?%yfurent"\/{\g{soﬁn%cggl ed to 0 C aﬁn&,Z%éA\H r(sodi %$g, 18.5 mml ) was added.
The i xuitable dmescandidatescfor uge fn. the reghpend p 4 For " the reaction was
quenched wi th aqueous NH4AC1l, ZO diluted with EtLOAc. . T ani ¢ solution
was separated, exvietoted Administeripg ﬁe@tséﬁfﬁtasﬂﬁ%él&mr%mt@g@%m, and
concentrated. The residue was purified with flash chromat ograg%ézto gi ve
t he cor r[?ﬁﬁ?”%lé_‘%hﬁlitﬁ%ﬁi o@fls af thé pratent/iabdntion wiay be adppinipreed (0369 , CDC13),
S 6.89°(S,"1 H; 4.95 (s,, 2 H; 2 48.(s,. 3. 0&IFhadyRtshylidahi azol e
met hanolﬂu@@gmthgﬁlﬂmsweﬁ?ﬂ“)m‘(ﬁélgg?Fé%‘%séé\fo%'?‘%sﬁ%?%‘ chioride (0.42 2-5 nt,
5.4 mol) ;andndk hetid matdeybasguie fietus@of merheliiesh PO RS AR © PFRHE r esul ti ng
mxture was stirred for 20 minutes followed by queachiing m td ofqueous
NH4CL. Ehtai@tﬂgatﬁ@#led’ﬂoqdr?éamgﬁWeh’m?arl Mt he orgﬂgni c layer and flash
chr onat agr apBipRbmtd18106Ebrhid beraf diatpied (BRBD),oote et PAG MEsyl at e as an
oil. The nesylate (0.25g, 1.2 mol) was then dissolved in Dl\/F,éamd sodi um
azi de (omggzﬁ, o BERsdmdbas: 1gdstacs wihenttiodics remilbety fegrers 18! Fet Pux for 2
30 hours Tol'l owed by cooling an \A/aghhpa%ﬁgdgﬁeﬁg&@g%chm&hesﬁﬁaﬁor ation of
t he sol veeerptdrs SFTANEROESS FHA ‘?fiqng’f/aél? Fesulted in the corre g{)ndi ng azi de.
The azi dgy i Oriddbine. OAD biviiplaty MABIAISposkrBS TINVES P@iyléﬁfl{?-lg-%a °8) Pd(OH) 2
(0.07g) was added, and the suspension | rEed HOpREcr@ase mysiogen
at rmspheteehrfOéﬂgYS’ﬂﬁéEﬁ*§f°hﬁ@°§ﬁ§§8§e§ﬁ%o%%£§#ﬁt grgﬂ hrough Cel.jte.
Evapor at jn%gbﬁ{}ackaéée 450k W@hincan dpkilvasitic contoning oBEGphycBfaiyhdat ©liEie

t

af f or ded nyl t hi azol e hyl am ne . as 2 kile orotih MR an(i2@9 MHz,

CDCL13), Breagtivearqups at_1L<)1f1+“‘|)°ﬂgH:3 %?faéa“ggﬂfrﬁé" ﬂi"“?pﬂ%‘%l}“!a@ge&% e»—i 7 h% £02m7

o e [ P, S g e et e

méft hyl t hiﬂ’azeémple’r?ﬁ%i‘l‘ﬁﬂ“gh?ﬁr’(éte‘e E’)aﬂf%%%c acb%?g@r?no T rhe _?ésu ti ngq&g xture was

b1 e e et Arwimicnes, s actoout L
. R > . >, [ ",

CHC13 (2A%flzécqﬂ§?l-m@§4e9€g‘%f‘ﬁgé§gérga?ii cgﬁgﬁrs were 10 dried with Na2SO4

and concglgfg;rlmle;bmr@g}yn);mﬂusezhtmteééﬂﬁféf?o)?rhe resulting oil was dissolved

in THE (5 nL) to which was gdde‘d 3 nmL of 1.ON Li O;It%g, Tht? resul ting

m ;(t urge 55t Itgmcﬂcbraigafxﬁ& disrfigion _is.aBBMPOmH@gS\?’fﬂ;aﬂ b;rh ﬁ%ﬂi‘éﬁn;ve? \éu a .

rotary evaporation an r | . AGUARS i@N TygsalExteact ed wi

CHC13 (xsynctwe&&%%@ﬂ?g?l&%?%%&ﬁ/@%ﬂsﬁgﬁ aci ditied 1o, pH.1 w th IN

HC (gQ) A chpBid 9 edraidiswicd lviaGyBaBic PxBlercartid iggrHon %@nﬂfﬂﬁﬁf"g‘ FAVErs were

drie blood-brain barrier disruption (BBBD). Exemplary agents useful for inducing BBBD include
solvents such as dimethy! sulfoxide (DMSO); ethanol (BtOH); metals {(e.8. aluminum); X-
induction of pathological conditions (e.g. hypertension, hypercapnia, hypoxia, or

)5 jrradiation; '
ischemia); anti-neoplastic agents (e.g. VP-16, cisplatin, hydroxyurea, flarouracil and

etoposide); or concurrent systemic administration of the convulsant drug metrazol and the

anti-convulsant drug pentobarbital (Ambikanandan et al., J. Pharm Pharmaceut Sci 6(2).252-
2773 (2003)); vasoactive leukotrienes (Black et al., J Neurosurg, 81 (5):745-751 (1994));

30  intracarotid infusion of bradykinin, histamine, or the synthetic bradykinin analog RMP-7
(Miller et al., Science 297:1116-1118 (2002), Matsukado, et al., Neurosurgery 39:125-133

(1996), Abbott, et al., Mol Med Today 2:106-113 (1996), Emerich et al., Clin Pharmacokinet
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15 with Na2SO4 and concentrated under reduced pressure to provide the
correspondi ng isophthalic acid. This product (0.042g, 0.1lmmol) was
dissolved in DIVIF and treated with NaH (0.015g, 0.62mmol) and Mel

(0.04nL, 0.64mmvol) and stirred overnight. The volatiles were renoved via
rotary evaporation and the resulting solution was dlluted with INLi OH and

b TR ORI SR A A R ST L P
|?3C/)\e“rzev\ﬁ§c¢ LS%)! 1[%_@6%5 1 leﬁﬁtgekgﬁm{teem:rmhypcimmcrsehhuwcsu@@ssure to
Beid. 1h Nwmt?%?fﬁrws% LE‘% é NE%’{ q%bge)d 1}73%9%,%}%53%0:17 51

1H), 6. 91kt Bakkdrand nQﬁfa(x@mlaﬂzorE Iﬂymzcdl ABpectss Vo2 Flnmun@Press3New Yotk 3H) , 2. 46

(3 oxi ? arPAD BRbHh Sohy | Vickiisdgi 8t B BloghS HegPboal, paciar Newroog

added 3- n@ltfmzw@mmonmﬂeNézﬂoﬁﬁgﬁz 1%3-]10&9@19)98) Rb{@pﬂﬁ)@ql]rﬂéolwas heated to
fl ht foll | ati | d

rettux OVe(;ugéggﬂ 0; Q?ﬁzg(i\@gg(ﬂy@%% alaRfdur]E;seutrID‘g‘@bﬁs‘)%G fo¥f! atil es under

reduced he fesidie resulted in the

correspondl arnlnoalcohol a so d 111 , S 7.35-
7.17 (m fﬂ épgtosy paghvya > S"m%‘mé%hlf Bmﬁ"’l—sl?‘%%&ggp@%p" 1)° 3.51 (m

'ELH)t g %5?1?%@55/ Iée'iﬂes @H{lee u;ipeBﬂm(lethgthal paaged2 A8Er ﬁtﬂarasaétlwhvmefdthg oI Iut i OB oft
er uty r oxy hoxybenz -1- yl car bamat e
(0. 0328, @I@Pg%*é??nﬁpw“‘%ﬁ’& “tﬁ‘?‘ésr? 0%‘!‘1“0‘3’)&‘ e %ﬁg‘é{#ﬁg& ‘?‘“e}sm ting

M Xt ure WashestiralidrR6h he aeréﬁmupmﬁlaluidmsa) eimyl offartoy &hlbdTharheet bl Zredles under

e S 107 RS 5y Y8 S RPNt 3t o

N- Met hy| - Nisedr Toatgy:h 19ahi18g (002); YtnRaths;180;608.05Kt Petl GO 3cind UDH P21 g
0. 07l mmol ), EDC %?@9}1932 0. 078nnnol ), and HOBt (0.011 g, 0.08lmmol) in
di chl or oméPRNAE2%0 ulting m xt ure was stirred at roomtenperature

overnight followed 5 b shing .w er renoval
of vollgu |[@§7]un1&§ﬁ‘5“icé'b%ﬂ? teas h ﬁlgs%mg{ﬁ%@g%tt }oﬂaélg%lﬁlg ; é tbﬁ%e?em due
provi ded bhﬁebl@&ﬂ@i&uﬂﬁh&@ Rally thkohBlR: 130Bnikier physioaragans 1§ ifrguce the (m

1111), 6.94-6.7 (m 111),
3. 90- 3. 64 PFROUBL n%é %@’“ﬂﬁ“’?‘?ﬁ%ﬁlﬁwl’ﬁg’%}? O @%3’%& ﬂ“’é’]ﬂ%mﬁ%‘%wnt hesi s
of NI1-(3- Md@é(c}f-a@ﬁﬁbﬁﬂﬁdﬂtﬁxmbﬂn@yh;aﬂmnm) sumpﬂﬁ@nglhlﬁ%ttoarﬁ’f the cqgpound.
yl')-5-(N-nmet hyl net hyl sul f onam do) - N3- ( 1- phenyl et hyl )i sopht hal am de [ 0220]
Tert - but yljozds dﬁyﬂ{]ﬁ]}@hgﬁtﬁe’ﬂmﬁatahmtﬂeue nsey hephiysiojllylbresiel the|BFtR and-deliyer dgr bamat e
was obtai ne I n.a sing |

tert - B8t yIcopReugs Ay ot %&B?@ﬁy%ﬁgﬁ ecﬂ %agttﬁgdqu\nﬂct%&%gﬁ&%%x algenzyl ani ne
under r ef listateendirtibedurhir ﬂaumsoﬁ)aimiustrahmemﬁjn@cftﬂ%ﬁv‘%‘fe ipHsiony Polip by

treat ment of TEA. in (H2C12 or degiBresl620a06-D05
| - (3- met hGRBRY T AHE R ?Seﬁ"mﬁ}éé%ﬁ% g%h glr?@%’-(@m%gwl “Was direct Iog egiposed to

pepti de cqugeish; Brtmegtcdt mnqushrgazzm-éﬁ%ﬁ%ﬂﬁﬁﬁ)hkﬂlwﬁ tndhtergeyecss
17 (1999); Bobo et al., Proc Natl Acad Sci USA 91:2076-2082 (1994); Neuwalt et al.,

25  Neurosurg. 38(4):1129-1145 (1996)).

{0209] In surgical implantation methods, the compound is placed directly into the
parenchyma of the brain. Exemplary surgical implantation methods may include
incorporation of the compound into a polyanhydride wafer placed directly into the
interstitium of the brain (Bremet al., Sci Med 3(4):1-11 (1996); Brem et al., J Control Release

30 74:63-67 (2001)).
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phenyl et hyl car banoyl ) benzoi c acid in presence of N-ethyl-N -

(di met hyl am nopr opyl ) car bodi i nde hydrochl ori de (EDC),

1- hydroxybenzotri azol e hydrate and diisopropylethylanmne in a m xture of
DMF and CH2Cl 2 to afford N -(3-hydroxy-4-(3 20

met hoxybenzyl am no) - 1- phenyl but an- 2-yl ) - 5- (N- met hyhnet hyl sul f onam do) - N3- (1

- phenyl et hg(ll i thal anmide. [0221] Di nethyl 5-am noi sopht hal ate was
mesyl at & p %’thlg%ﬁr%m\ﬁ%tqhsdnet hane sul fonyl chloride and pyridine in

di chl oronet hane. Then N-al kyl ation with nethyl .i.odi d&dtaibiagih DVF

condi t i GeRigRVEn aibtirertalygect, Qm@ﬁsﬁ%ﬂq’fﬂw&’m’f@w ¥%ﬁg%%ggf¢fﬂg%§ht ajal a%_'g. >-5

Sel ective hydrol ysi f, pdicARiabyihniBitdr N i bitydnirimtvéntiosuMeonpii do) | sopht hal at e,
f ol | owed B Sl%%#%@?ﬁﬁlﬁgégg\i%nedli ated coupling il 2 0efhyldhesy! am ne
provi de(i,rdmmhﬁ]ﬁﬂ(fmng co-crystals with isostere compourtds {&.2. ' _

et hyl med iyl sulf.onm A sl AltpAb Bishphsubdbglsydin ok Eovdér

hydr ol y f’ng ag. 1NpNaO—| in _presenc é@iﬁﬁwﬁlﬁéﬁ%ﬁw]ﬁgﬁ pure

3- ( N- netthg! smficatios Mof BRAM24% 7. @d(lﬂtemﬁ%‘@ﬁfﬁ‘ yicar 'aHoyI )fut]JLenfzoiig&er acid as
white sobid. SO0 To48035 L THcsEHeraphit Ripesteiod are equally useful in form

tert-but F@fitfogéofg\%%%jzﬁphg?\yl eet_hyT, -carbamate.(1 6 ng, 0.5 mmol),

3- met hoxatydagiided yoraptineewith P ascranse il IO?

to reflux for 12 h to afford tert-butyl , . escribed i

4- ( 3- net @91(1\]b@uyﬁ@ﬂﬂmﬁw&pwmwqum%@@?wtéwue%ﬁ Vicarba- mate. The
sol vent was evapgrat ed .ang; t , RlaodushinasApplicefienedo.by silica gel

f1 ash? co?%ﬁﬁl?ﬂ%a'w?-gr&l’g‘aar“?’ﬁﬁlf‘ %@fl%zfl%gﬁem in .céu ?‘3‘ L0 Q& fudin 77% yiel d
(154 ny) pesUs02cabu(PadsatinNa WG 693> R0 BReir pFPeE SOPUt_I og@gf‘#ﬁi met hyl
5-am noi sopht hal ate. (2. 1Q L3 iniamo& cell, eixthoas @ metnivpadian RSOCH ) |

pyri di neert"?‘.hﬁ%%ﬁffc’?%ér%%%r ed\?\/éssxgyc?dgedmgt 00 teq}gggﬁlﬂr@c AlizaC,

met hanes (. 4. iy coltj 298 celber ¢ Gag@iahost ce! (W‘)CO ¥ridded and ?he resul ting
m xt ure Watg Stj ru§1§91 AlrbARELE GIRRERHS Bhd dffractiarmodition it tethe react i on
mi xt ure Wi *EBRRERAT rated” under r educed 3 essugi%a%ﬁgng} VhoAcetate (50 ni)
was addedrystiiecdpaeihtinky detrnech PR a e "W 1 Tt ered and washed with
hexanes t i.ve | fonam de in 95% (2. 715 g) yield as a white 10
solid. [8%%n°?gglgg%u?,fj'rred suspensi on of NaH (0.24 g, 10 mmol, 60%in oil

di sper si P% | n, 10 %jgp MRS R 89salling pabeiy enay bbYeomanie SIFFEEIAR5 g, 5
nmol ) folcf dhba';l/1 10 c}%gte%e (0.62 nm, 1%1.2%0Ir%t gtma%_ IhbenRead ur e.
After 5 hewhson lini notezeator n akest 40 &ndREYHYEDE (D Qﬂ% Tagengtsng reaction
m xture was extracted W. thah Wduheo Ayastieads nj dbuti2DN dous riemve
excess ofdlfﬁ%ﬁ}ond’?slolté‘gonol\\{/}nre“&Hg%%?ous Na2SO4 and concent rat.ed, S{gpﬁecpr ude
produgd  fobus PRkBdwEed Anaisunia8 heor abutR-SHexBAREe FBPYIIE et iyl B- (N

met hyl met hyl sul f onam do) i sopht.hal. : o8 WM HoBere @by tHarl 4o oA, (The37 Q)

yi el d. [ QEOEh Ay #sp h e%}(rﬁf?\?%‘?ﬁ%lﬁﬁ%%cﬁ%ogulfonagnﬁ olp)isogpt.ha|tatc{aafd (0.842 g,
2.8 Mol ) 4 WAStion resotution limit of the erystaltized protein can be determiried eriiployIng SH

Hopregei ™ S br opanol was heat ed

x-ray diffraction techniques.

er exemplary embodiment, the B-secretase inhibitor of the crystallized

[0213] Inanoth on)
s binding pocket, an S4' binding pocket

5 complex is in association with said protein af an S3

and/or an S, binding pocket. Ss, S4, and S, binding pockets are discussed in detail in

copending U.S. Application No.
PCT/USO2/34324 (Publication No. WO 03/039454).

20040121947, and International Application No.

{0214] The terms and expressions which have been employed herein are used as terms of

tion and not of limitation, and there is no intention in the use of such texrms and

30  deser
p or portions thereof,

expressions of excluding equivalents of the features shown and described,
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di ssolved in THF: MeCH (1:1) (8 nL) and H20 (3 nL). Solid NaCH (0.112 g, 2.8
nmmol) '.0 was added and stirred at roomtenperature for 18 hours. The
reaction m xture was concentrated under reduced pressure. Saturated NaHCGO3
(10 nmL) solution was added to the reaction mxture and extracted with
toluene (to renmpve <10%unreacted starting material). The aqueous sol ution

was aC|d|f ed wth,dil ute HC 0 extra ed. ied over
anhydr ous't BT th@%tﬁt}%‘ﬁfﬂ‘t%ﬁ%é% FAPGPat & ge arttlanglrl e&%ﬁgg%ﬂg@g}tﬁ}ced

pressure ¢gfmed PorBvdry one or more features of any embodlment of the invention may be

ani Lo, SoFEAS T B R Ui L ek e FpER AL AR L 05, °

puri fi cat withbut §&)2DBE rd@ tie Sbperof & ivehtidnl Far mampte the features of the p-

3, (g/e;ho%aeralge]ﬂ%@t?reot(%g%tehyl met.han- S%S%%%f %gtmﬂ%%%&gﬁgkﬁ?a)aﬁ%g (0.215

DMF/ CH2 Cl@isdade deatdtlahd/at thé mt&mm@nﬁttmﬂeMemmmwmem@ham ne 0 (0.1

m., 0.75 mml) followed. by diis | am ne eaction
mi xture wepdentssndnagegt ﬁ‘Ph‘ia\é%Ttﬁctt%‘ﬁ%é?lggr ?%rh]%l ]fwcf%orﬁtg&iéﬁréeggr%\% iequﬁ%s added and
the react ifetptostlip@pyas extracted with Et OAc. The organic |ayers were
dried over Na2SO4 and concentrated. The 52 crude product thus obtai ned was

purified Hygsidsdafplegel flash colum chromatography (3% MOH in CHC13) to
provi de the correspondi ng am de 10 (0.343 g) which was dissolved in

-zli-gged dfr&%ffl’h?‘g %%“pjlﬁgﬁ%?zrgl%%ﬁg%)&ug%gs Oq%uﬁoure glgpin derd g?agtn%%l Zn \Q?zr e

was concestbpadfabe imngebn.r educed 5 pressure. Saturated NaHCO3 (10 nl)
sol ution was added to the reactlon mxture and extracted with toluene (to
renove Or Badhh Modpatatit z : prwtdsre was acidified

with diluted HCl- ted | Na2SO4.
The sol vent was &é‘\?g‘/()ﬂgrlzgﬁnatgﬁséf ‘Efr“f"té@ ﬁt% dltoegﬁgg ‘éﬁ%xgﬁﬁﬁ%ﬁ{h%ﬁ%llve

3- (N-net hyl met han-5- yl sul f onanmi do) - 5- ( (| - pheny| aheyyihetapFadenybymenzoi c
acid (0.198 g, 60 %) as a white solid. 10 [0227] To a solution of
tert-huty t yramno) obm%ytb@uttaﬁ.]ﬂﬂ; le&ar bamat e
(40 ny % ioﬁ%ﬁﬁl@fméofe Iﬁ%imn%?ﬁgvas addedstl' A ( at rtl)glm
terrper at uMe 7.5¢mel) fera@minPMF Lh4mds s maof)yas gd dFOé’Eﬁ’Fﬁet & 8re for 30

mn. Aft etea%ﬁyn%uxﬁf‘er WRVarhfiBo A1 )Aﬂéf Bie WaSIng ﬁiﬁt‘eﬁﬁltvt?aafdﬁdpﬂéﬂﬂe by HaD) il
pressure and dissolved in CHZO Z rre

di i sopr opyaeetidRyRigTIERsEogied o) °Cﬂ‘?f1 Q‘Aﬁ)% Q@%ﬁ |ge 3‘?& afl%edaThsetI?IFarureed 15

g OI( Kl't ion hq,lfas war?]ned t05 ri. de SF?-Ed for 1 h, the reaction was quenched with aqueous NH4C1) »
nmet met han- sul f onam car zoi ¢ aci
(37. 6 H#y, d@utid Wﬁ%ﬁ'}o e ‘(féﬂmrfﬁgmén Et’%és%ﬂﬁ%tff SX‘%EEQ%%W&B%X% d?%‘g mmol ) in
]PIVF/ 190JZQ_1_% }(a;S@t Md)conth&tédeaﬁd neﬁmemastpwnﬁedmﬁt fitsh chredatagraplgomeive rrPe & at u { ﬁ
or en wat er acted wi
Et OAc. Th&esPHeRrR a\ﬁéggﬁd’af T%m@@@ﬂahgﬂg}ﬁcenﬁ ?gf {ed The
crude progpgcs. 9j\ﬁ - Ay, 3@ xybenzyl am no) -3 10

hydr oxy- | - phenyl but an- 2-yl ) - 5- (N- net h-yl met han- 5-yl sul f onam do) - N3- (| -
[0216] Methylthiazole methanol (0.57 g, 4.4 mmol} was treated with mesyl chloride (0.42

35  mlL, 5.4 mmol) and triethyl ethylamine at 0 °C in dichloromethane . The resulting mixture
was stirred for 20 minutes followed by quenching with aqueous NH4Cl. Evaporation of the
solvent from the organic layer and flash chromatography of the residue afforded the
corresponding mesylate as an oil. The mesylate (0.25g, 1.2 mmol) was then dissolved in
DMF and sodium azide (0.62g, 9.6 mmol) was added. The mixture was heated to reflux for 2

30 hours followed by cooling and washing with aqueous NH;Cl. Evaporation of the solvent from

the organic layer resulted in the corresponding azide. The azide (0.14g, 0.91mmol) was
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pheynyl et hyl )i sopht hal am de thus obtai ned was purified by silica gel flash
colum chromat ography (10% MeCOH in CHC13) to provide the target nol ecul e
(22.3 ng, 34% as white solid. IHNW (500 VMHz, CDC13): S 1.58 (3H, d),
2.72 (3H, s), 2.74-2.83 (4H m, 3.22 (3H, s), 3.69-3.83 (6H, n),
4.29-4.33 (1H, m, 5.26 (1H, q), 6.78 (1H, dd), 6.85-6.86 15 (2H, m,

7. 13- 7. 37difsbPdd imgthyl dcetle, PLIOH)S(0,072). 88 afl@dd, amsl)the Bispkisién Wes Sijred wideaspl e 2:
Synt heses of Sel ected Pre 0, qunds 28]. Th cursor .compounds
Reittipeepitrte st e B S SR It i
present i theesivémn andiflsl tidadatbpeiphy of thblsésiuge tfiedguhdayihezae mﬂtd*&ndlmanst he

T R R R DR
st £ B B PTG LA gl s e

2. 1: 1- ( py0.B8inmeBBBE0 hadpatBsramol),[[DRPRA|(0.Fhnk Osh[imxﬂ) amni wbth@itdageley| pri di ne

(82.6 Mo .adde ni, acet at e 3 nmol) in
one portlg%thgﬁ 55'3{15%% mI?Olﬁ%effm’iﬁ g‘“ewa ure Has’ t[ era{“t'l tTed for 20
m n, sodi Uhwuyarogarfdlvydd bygueg8itnBwithwhipr. \l@sladdamawpmﬁcémtk¢ ure. After 5
D ST KRR L8NSR Y B ORI B hf AGI MR ANdGA 0 e react T on

m Xt ur e. solu S Was and t hen
t he ad;ﬂleodtsedphasléazﬂ\ﬁfsanba@mﬁnhetbdmderEudusedmesw:e thmselgsg mﬂrwhg/dissome@e The
|'i ber at ed; af m rganic
extracts 1\}\llere ﬁr[%ﬁgcsfog\;ﬁgfr;%%ﬁqddﬂéous O?I? %%bgﬁ) %qglﬂﬂw rem)va egf t he

sol vent urdly ﬁoetlﬁlberﬂwrrp]@@lsmwge ?meémd@mwmrama@bhweﬁé@mas a colorless
(i'Hl NN\IghI( g%%%l_“éé@lﬁt&%%é&% RekacRY Wéﬁn!ag%g:lb%sﬁ' ’ﬁlte'ahﬁegﬁé s%gm?g g@ig th%if_géi& r es S ur i
H, 7.206pH 126th N Clie H}d emaqwl(thcz{@lzlép)l-%hezmbmédjorgﬁﬂmyerﬁ @E@@f}ieq he above
procedur e, waR, Ao Qg&&ﬁ@n&&c@&ﬂ%&c&/g& fald t%)@ﬂ ng%@%?ééﬁ}g&h 0231]

1- ( 3- met hoxyphenyl anam ne: 300 274-7.219 (m
1 15 H), isephtinplic 601@)6515@?9(1“‘2 @425 0AYBIBD FEF d{smlveﬂ m-PMFMQ@afe‘élmﬂl H, 3.811

M—Iz CDClséﬁﬁ%lsngz%%m?&)zaéﬁw%’q&nk %4%&5%%@&%%)2&'0%&{@%%%%%%?? 8%200

(m 1 H),WareTQuoved via jotply evaporgign %Ddﬂlﬂsfewltﬂsﬁalﬁﬁq’féwﬁ dptuted gt RIQH
(3 rret hyl mce&ﬁtzc@éd Wiyt AR x@%"’[‘ﬁ tsezuuls@@%%heﬁcﬂﬁiéa%gﬂg 18533 My (2. 27

£3 nmet hyl i soxazo y%@etlc acid . 2.32 mol ) of
di phe%RA pHE @W@ﬂﬂt@ﬂe@éﬂ% BHEH)(x3)g Hee e prepic Byetpivisre)drigd Wﬁt}lﬂ\@zﬁm anmine in
30 b of giasbhdh@led @t riitksd pr@sls&@ MroWer\@étﬁﬂ)f\ﬁﬁh %%ylltﬁxaéolflour s. The

solution was concentrated, .and t rude res di ssol ved i n Et QAc.

The or ganﬂ@erhayéwpmglmwa§ﬁédH-WRh<3pml\4ﬁ@ CP%M %nlﬁ (%ﬁ@s%?%%tlg@} NaHCCB *
sol ution {8xé&R, 1H))s.917B.E HY VBNE,C . SEBYLYS WaG.5H), 3.2-3.0 (m, 3H), 2.46 (s, 3H).

[0218] To a stirred solution of tert-Butyl (1-oxiranyl-2-phenylethyl)carbamate (0. 5 g, 1.9

!5  mmol) in iPrOH was added 3-methoxybenzyl amine (0.28mL, 2.1 mmol). The mixture was
heated to reflux overnight followed by cooling and removal of the volatiles under reduced
pressure. Flash chromatography of the residue resulted in the corresponding aminoalcohol as
a solid. "H NMR (300 MHz, CDCLy): 6 7.35- 7.17 (m, 6H), 6.93-6.78 (m, 3H), 4.65 (d, 1H),
3.90-3.7 (m, 5H), 3.51 (m, 1H), 3.15-2.65 (m, 6H), 1.34 (s, 9H).

10 [0219] To a stirred solution of tert-butyl 3-hydroxy-4-(3-methoxybenzylamino)-1-
phenylbutan-2-ylcarbamate (0.032g, 0.079mmol} in dichloromethane was added TFA. The

resulting mixture was stirred for lhour followed by removal of the volatiles under reduced
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dried over sodiumsulfate, filtered, concentrated. Purification by flash
silica gel 25 chromatography (28% Et QAc/ hexanes) provided 50 ng (10% yi el d)
of the protected anmine as a pale yellow solid. Exanple 2.3:

(3- (et boxynet hyl ) phenyl ) net hanam ne [0234] 1, 3- phenyl enedi net hanol was
converted to (3-(nethoxynethyl)phenyl)nethanol using the procedure found

i/\z t hle o ﬂe&\ﬁ&en'%h%E ehBE %ﬁ@cﬁésobi‘:gﬂi&l di@h@di‘w émg&ﬁt%@,g:reaﬁiwﬁﬂﬂwlgﬁd Afat gdcfa@ toh E ngi hu;
ng, | - an,; annesi an VI ; ri son, onar - t one, . ee,
Hut chi ns, SXiop oBN-Mphydy-g-m tthléTPéﬁ:'YEmE‘ngl?-%S"%@%,mlﬁ%?d @4%&644. (3 54

( et hoxy nebimdheh EmAdl etsh mknwas), SAHEeBt @d11H obbenhal get nol ecul e

follow ng standard reactions .includin ormation of the azi w [ h DPPA
and r eductififromethang, e rssulingmixlirg yas Fg"i’s‘I % LSRG REITAY F’@%ﬁ%‘i}g’ﬁﬁ‘fv%& [ 0235]

To a s ikr b}edaﬁlf;ﬁgtwﬁiﬂﬁwt@,fm‘ﬁgdmmﬂo4,le’anaménnﬁzblamyiaﬁlag InfEEBictudetigtessudung- NE; 5
Mart asek, _Pavel ; Roman, Linda.J.; Silverpan i chay : d. Chem;
2003, 46, E‘G%‘l"%!‘mi“’é%}l’ﬁ( e%ﬁ“ﬁﬁfﬁ‘ﬁd‘?ﬁ{ﬁi’ 5”5‘3?1“@?@%12‘9 F?GR@P%Z’OC was added
Et 3NI (0. 2@D[L‘|15): 827.87.miqe) l)lH),&mg-éame(hy Mfm,hﬂ.%rgk,démm.aﬂsmﬂll)lz},és gapiy), and t he
resul ting tion tQ rq tenperature slowy. After further
stirring 5‘?8'3%ﬁ,(mtﬁ?‘é@?ﬁ%gﬁg"%@ﬁ%ﬁed wi th saturated aqueous NH4C.
The | ayers_were separated and the aqueous |aye S extracte ith CH2C12
10° (2 20ERERBIe o SRR ALR LT e G PR A CRP PR B e,
driedigi th Na2SO4 ar}d)—&?@ﬂﬁﬁﬂiyhﬁétﬂﬁls&mﬁamit(i)(@que-dahpﬁ)&&hylmmphMamiﬂsI due oi |
T e o SR R QT SR SR G ey B LY Gk L OV 0
3- (et hyl ssthing) ihersihigle@ap batmtiag opdARGhachier di-tbubytlyl-@-axivemdidenzyl| car bamat e
was converte o.the target,mol.ecul e fol.lown 15 standargd reductive
ami nat i onP8 Sf%b?'p"ﬁﬁfgarﬁ% %gh ?‘&e#ﬁfﬂ’gﬁv e a%ﬁldg%ﬁpﬁxrﬁogé‘giﬂ%%og%rﬁg g’?de.
Exanpl e 2D&roteetidnind Bot¢ goghtyiadaing:nacfi TFA (n0ZRT): of methagdin tHGl prevdded Rt ng '
solutipon of. 1..9 15..3 nmi 9l f. 5-1] 3 XY . 13.5 niL of
yri dihe SRRt ootk R L Rt B0 iy M 0% 0 G
sever al ppeptidlocsipliny regtion With PAXmetle/lmetbylsdfohamxide)-F-dr about 7 h, sodi um
sulfite : s e . The warm m xture was
filter ed%ﬁ@gﬁ%%ﬂ@%ggg§d§r¥)ﬁg§ﬁ%lﬁ§{-%%?i ltrate was washed with
(Et QAc, safdimethdaminoprpyila@bodiindd hipdeoelderide dEILCY h-hyfrexyberaotriazpledrdrateni xt ur e of
80 nmL Cl-igd3 HF@Q-' . m{ﬂmulé f . 17211 axtracts were
dué(}pq?#%au a’.]%e, 191% s é?,)l\«%éﬂ (EIJE%% to Hﬁﬁdmr@ h@/&gxyg)@

dried over sodi‘u concentrated to Qi ve about 400 ngy

(14% 29i emgfhoxbentivipoiieb)d phenryiatan-3yd)-b dN-mehylgcthyisl Pramdp eN>-(17: et hyl

5- (benzyl j j %EDU-C{GQZBB]' A m xture of 818 ng (5.34 mmol) of
5- hydr oxy%%lﬁhgﬁ%b@0| d, T, 70 g (12.3 mmol)

[0221] Dimethyl 5-aminoisophthalate was mesylated by treating with methane

sulfonylchloride and pyridine in dichloromethane. Then N-alkylation with methyl iodide
under NaH/DMF condition gave dimethyl 5-(N-methylmethylsulfonamido)isophthalate.

’5  Selective hydrolysis of dimethyl 5-(IN-methylmethylsulfonamido)isophthalate, followed by
EDC/HOBT/DIPEA mediaied coupling with a-methylbezylamine provided methyl 3-(N-
methylmethylsulfonamido)-5-(1-phenylethylcarbamoyl)benzoate. Ester hydrolysis_using aq.
IN NaOH in presence of THF/MeOH provided pure 3-(N-methylmethylsulfonamido)-5-(1-
phenylethylcarbamoyl)benzoic acid as white solid.

30 [0222] To a stirred solution of terz-butyl-(1-oxiranyl-2-phenylethyl)-carbamate (131.6 mg,
0.5 mamol), 3-methoxy-benzylamine (0.25 mL, 2 mmol) in 3 mL of 2-propanol was heated to
reflux for 12 h to afford rers-butyl 4-(3-methoxybenzylamino)-3-hydroxy-1-phenylbutan-2-
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of 1C2C03, and 1.0 nL (8.41 mml) of benzyl bromide in 25 mL of DV was
heated at 60 C under Ar for 16 h. The m xture was filtered through cotton,
and the residue was dissolved in CHC13. The organic |ayer was washed with
water (2x30 nlL), brine (30 nm.), dried over ;0 Na2SO4, filtered, and
concentrated. Purification by flash silica gel chromatography provided 363
ng of t heylbebeyhtee Thesolvien: v28 Yyapbried aadthanrude prodect oid purfited by almsd &2 8:

(5-(benzy %) 3- g‘h o on of 363
o (1. 40" TEEY SR ChrePRr R AR prrioh WarE 4 M eR 08 S 8 00
was addedeoletlesnmpli.3. 71 mmol ) of Li ALH4. The ice bath was renoved, and
after 55 mn., 20.5 ng of Li AlH4 was added. After 40 mn., the reaction was

guenched [@218) m&mesmmﬁ&iﬁieghynﬁﬁ)nhoﬁ&phkﬂ%&m(2@9ng(1th3:5% aqueous NaC]—I

d 48 f ficati I I h
o oo Settmiebianmtl PR G g g T PRy PO AL h a0
y| gal d. Ex@@pineih@nedulfoByl(chiborido@ssmil, )11 tinfdiemas)addedyhd fheirehultiag nﬁﬁﬁfk@ias To a
o1 11105 S e G50 T Ll 408 B RO SRS 10
m xt ur e waduced peksack and ctbylGeetaid (ﬁlﬂJ)IJW(SIdebd hotepulidg white precipitate was

1,8-diaz al‘?ﬂ? aéytfatnﬁr at nggv]lth'ﬂ dages to %ngie mgl?%lg)mdl\am 95&%%&3%h?dtds%e htlatat h was

renmoved, was cont i errperature

After l(hboaspﬂdeO h, the solution was diluted with Et OAc, and 1IN HCI was added
to a pH between 7 and 8. The organic | ayer was washed with water (2x15 nL)
and bri ne[ﬂ(zltE} i) mdh)-reamslpmtsibedf M6 (0. M@ZMnoAfGD%rin bil Idispambm)nn ahohL

concentr at e. crud ro ur fle |I|ca

chr omat ogrfla phy (a%%ddé%ﬁﬁ %GD ﬁoélﬁnezl) E’%og é]l Ve 1%%0‘”6 y| 81 @)eézof t he
azi de as mlLcidlromblstsoan I:empEmmmq) IA@eQS licﬁx:rs the reaction was quenched by HyO (25

(5- (benzy L [E rgq{ le o ol ution of
181 ljngi()(%gl%/%%%egﬁﬁin& enzy oxy yrl‘gl ne ?rn‘g%ﬁ%{“digg% THE at 0 C
was adijeokeﬁevesemgss CRPDNE, MIO)fercmhsLdlromB 4. SChbed ¢apeenbatcéh Masrude poded and

stirring tﬁ@ssobgzg%}div&w%sh‘éﬁWhlé@{aﬁés?%g%@ﬁfme@yf_é@er 30 mn. the reaction was

quenched ng successl 160 pL of 15% aqueous NaCH,
and 480 LmghylmeibgisulionThilopdophthelete waswhitd sobd P 100 Sighyekl i t e and
concentrated. The crude product was used for the next reaction w thout
further po224i mbimbtbyi 5- @Bnﬁmampthwlﬂfommd@ﬁsonﬂbﬂytbﬁyﬁ#ﬁE,ﬂn%mwb))rms hanol

[0242] Togstitdl ﬂl 1l é g gﬁ ﬁ\])ogf 3198y Rigot i ni ¢ acid
(synt hesi zZe Ve(? eé (ﬁ[ﬂ)g ﬁ? ire ¥oral (Pl U%E’o-'l sof))&t hal i c
aci d) 'O n B8 addedaind Wﬂf@d@t rocmdrmmsafuradué& ho@s. Ting r¢adtiongnipheotys of Li Al H4.
After j ' 80 L of
fr Endr £RAGIE é‘&ﬂ%&%ﬁ'g‘iﬁé&’) SN TR FESRYPo Ynel
H20, 180 &Tn i%/o ac%ueoué3 Rfa%& an ?ﬁb I% Ouﬁﬁp ?
reaction mixture and extracted with toluene (to remove <10% unreacted starting material).
The aqueous solution was acidified with dilute HCI (10%), extracted with EtOAc, and dried
over anhydrous Na;SO4, The solvent was evaporated and dried under reduced pressure to
5 give the 3-{methoxycarbonyl)-5-(N-methylmethan-5-yisulfonamido)benzoic acid: as a white
sotid (75%, 0.598 g) which was used for furfher reaction without purification.

[0226] To a stirred solution of 3-(Methoxycarbonyl)-5-(N-methylmethan-5-
yisulfonamido)benzoic acid (0.215 g, 0.75 mmol), EDC (0.172g, 0.9 mmol), HOBt (0.122 g,
0.9 mmol) in DMF/CH,Cl, (1:5 mL) at room temperature was added o-methylbezylamine

0 (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;SO4 and concentrated. The
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30 m xture was filtered through Celite and concentrated to give 87 ng of
crude al cohol which was used for the next reaction w thout further
purification. 56 Exanple 2.12: (5-nethyl pyridin-3-yl)nethanam ne [02431
The precursor compound was synt hesized fromthe correspondi ng al cohol
following the general procedure as described above for the nicotinic acid

benzyl et ke SGhisfld oRandi¥ATPkied 3 Biicd S TRAOKYRbiAstnpk) B! hanani ne

S [0244] The precursor conpound was synthesized fromthe hydroxynicotinate

f ol | owi ngMeRE in &ty i PrpvidscBeieArEsRegdins awide b (- %cﬂ)@’hﬁ%ﬁ”aﬁ Risalyeddti ni ¢ acid
benzyl et pREMARIH Malt)'(é/ﬁL) Exanpl e )1éohdé§qafd}pgm%g s opfthbivhEadaed sha [ 02451

The precursor conpound was s;p/nt hesi zed from 2-fluoro-5-net hyl benzoic acid
f ol | owi ngstitfed apiopadepperatye L& p hoEs e Feastin myxies: W%s&ﬁmeﬁ‘a?t%mﬁeﬁra ucgd) Exanpl e

2.15: 4- npliie: Sa’iﬁ@t@& Radico @%ﬁ) s$10856) as TS @6 Wabfdn ERIROMA] Vas
synt hesi zed from 2, 5-di rret% benzqi ¢ aci.d follow ng the procedure

descri bed¥tgpted with ER?%‘?B@ {tg E?B%?P%%EE?IEC Wtk R R AfuEOYs TERFLioR Elruft”rﬁ Vil

1- (4- met hydidihtasal m&tadlﬁ@gfm/t)%métaaﬁﬁh ElQ)24 dfiedhvei aﬁhsﬁreum@sm The
BOC- al ani ne-t hi oam de

6.81 nnnle?% chloro gp 15 nm, 8.18
mol es) a?ﬂ!lve@h‘f"%ied?ﬁoéaé?%ﬂéf“’éi1('153“3‘65‘1“‘3&4}“ \‘ﬁerﬁ?%%ﬁ Ay étﬁ"?’e i n et hanol
(25mL) f ofisdtfonarkia6)-5-GaphéR NG EaR yDBerz6ic hEa 0.1 ) 60 %,}Hs&v&ﬂtﬂsqimnc hed
wi th 20nmL of saturate ag. NaHCO3 sol ution. Ethanol was evaporated under

reduceg preagAurto @Mti%ﬁbft@ﬁibagd 3 Wrdrbiyed-(ByhetB6:8 b 8dz@lafnio3 Dfhknyltkite-2c onbi ned
organic Iayers was dried over Nazsog and coQ eﬁ%wd The residue was
chr omat ogVEBhEwRiHH0 & P-d ) in Choh &t W W 5H2HE%Rne) to viel d

48% of the &%hﬁ@%@fe&@i‘dﬁhxtﬁ&&ﬁp&tﬂreaaﬂ-r%omtt@ﬁﬁerdﬂwz ¥dr 30 min. After this

4- ((1H benzo[,d] i m dazol - ani. no -3 h
phfal('lyl but awo[éﬁl;f ELHe YAt @ngi%éta%ﬁ‘f riegi %ﬂfmﬁé%f"%ﬁm H2Clz (ImL)
(1| (O)t;I I aNamd- syﬁr);d @rt]p?%yﬂoﬁﬁlétﬂlﬁﬁﬁlb&m ('ﬂlﬁﬁnhtg;re@rage:jddm:m)red

H- Z0 - 2- e. sa 1.01 25
mol eg] %Pg‘l ?Sﬁg %‘%%éﬁ "i‘{“n ﬁ%jré?gg )ﬁ’arb?—rin?w O%ﬁﬁggr ef | uxed
for 12h. @& mg,e)a.czﬁmslm BRAS(2¢ @y, edﬁi mmbb,dli@BHﬂﬁémg, 01235 mewlhie PMREvapor at ed

under r eduged, Bt ASEURE, and ChEOTSY 00t ABNER L STANEGHE (950 O ok oDt ai T

175 nmg (6 pro Ue
N - ( 3- hy dwaxadddd fndthd rsaitiot mﬁmpwas @htnaetdd with E@AWTBJWI’E&J])IG layers were dried

phenyl but an 7, i

henyl et hyPY% fé&é#“ﬁ%q ‘g"%"%lea*a "hydr ocdn Por %rﬁr@f g%%fl@%l%}{}(bjenﬁlammo) 3

1- (oxi2e anh;’a’irgody)Lphe@flbwmbwyﬁ}Mb@%y&nﬁl)au%ﬂhéfwm&thaﬁr ne (1.61 mmol, 424
) pheynylethyl)isophthalamide thus obtained was purified by silica gel flash colummn

chromatography (10% MeOH in CHCl3) to provids the target molecule (22.3 mg, 34%) as

white solid. IHNMR (500 MHz, CDCL): 8 1.58 (3H, d), 2.72 (3H, s), 2.74-2.83 (4H, m),

3.22 (3H, s), 3.69-3.83 (6H, m), 4.29-4.33 (1H, m), 5.26 (1H, q), 6.78 (1H, dd), 6.85-6.86
25 (28, m), 7.13-7.37 (12H, m), 7.76 (14, s), 7.89 (2H, s), 8.11 (1H, s).

Example 2: Syntheses of Selected Precursor Compounds
[0228] The precursor compounds synthesized below are useful in the methods of making

compounds of the present invention provided herein. Using the guidance provided in the
Exemplary Syntheses and Example 1 above, one skilled in the art will immediately recognize
30 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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5 and benzyl 4-(am nonethyl) pi peridi ne-1-carboxylate (1.94 muvol, 480 ng) in
i sopropanol (20 nL) was heated at 80 C for overnight. Evaporated the
solvent and purified by flash chromatography to get benzyl

4- ((2- hydr oxy- 3-((oxoboryl ) net hyl eneam no) - 4-

phenyl but yl anri no) net hyl ) pi peri di ne-I -carboxylate (880 ng). 1H NWMR (300

VHz, CDC13) 5: 7.363-7.174 (m 10 , Exarhpf 2(1S 1-(Byriflin-34yDefivandinine: 1 H) ,
4.187 (m

3.786. (m_1 H),.0 8 ( 23-2 671.(m 6 H),
> 454 (d 1928 Tpsongioppl3-ebliofs 8225' ki b PR e © )
é 135I El m( ?‘%mﬁh%é‘m[a%égé 03 mol)bm one portlonhat room temperature. After the llmxture Ihas been ) 1)
enzy ydr oxy. oxobo nea 0 no) met hy
pi peri di ngired (f%fr%?%ls&élém@imﬁgg#?@%ae ég% #%ﬁ%@?%%ne#ﬁ%n%é@%as added
TFA (756 phidg stk fof duelded GMhyc&&hmﬂa aﬁiﬁWa@@dﬂeﬂﬁﬁh@featttlwnmxﬂﬂ‘eeTb&)I vent was
evapor at ed The resi due s, 5 _di.s ed | hl or oet han
di i sopr opﬁs@lﬂ%‘i‘%"ﬂgaiﬂxg t?lgl 3\7(1‘51' r?f?thglhgi PP "%Séggg‘%dm Then
aci d (1. Ofumam wit3RfhssEh h}’ﬂﬂﬁklmé Riggaed anfifle Wb axtradted v@ﬂﬂomwfomraed added to
the flask. The resulting m xtur s stirred far qv i e sol vent
was evapHFé’P’é'BmedT‘Pfém’I‘ceeg‘Fﬁ‘iﬁ%W%gn QELFPETOTP S LRI S ate fi%?e mre%{vzx)gglhoq Wi th
wat er anditersbRent ulidepakihoed pichrey thklctide bkic hae otaisedus rawf)]oddssb;& Whiels h
chrorrat ography_to get the produc 320 . H 13), 5:
7 902 10 wat fythecpof et ey e e sy MR ¥ U0, BT
5 241 (m 855kid, 151)09433((&1,1H)m6784ngﬂ),(7r.aos+7.ze) (mAl HY6.1¢8(a,2 BN 137 843 (m 1

3.232 (, ., 3.065 (m 1 H, 2.962-2.626(m 71- 1) 2.779 (s, 3 H),
1 714 (m & ﬁﬁ) 1, 579 (d, .7=6.9 Hz, 3 H), 1.120 (m 2 H). [0251] The

et hanol fﬁ’%ﬁdoé@eda%s%ﬁe@%%%ﬂ%%% e R it anﬁg“ﬁ%%L? I

di car bonat e 108. ed for
over ni ght [0 ﬁlb ISR W@W%PX%?Y )" Juuagbﬁpﬁm3g¢1@ﬁhnﬁéhgg§| %\%24 ;/?vgisd’ r gsol ved
met hangl , Hyyslsagemst@d w, sl1oRa (SR, 1|ak), 1.0a0 (3 1 A),13e811t(4H6 H) 1882k DH). t he

sol vent was evaporated and the residue was purified by flash chromatography

to get th?023§ 0T FiudrdphenyT@ihanabiin NVR NOBR Q2 0biNzeiz, DT +C0300Y 228{111,81 227-7.802

01 L bR Bl AR ot T 0 o
3 H)S 1. 386 E;n 9 E)') 1. 1P “f(“i'f gﬁg%t"b“éﬂ (%&&%Sﬁéw‘éﬁ%%gﬁ’é‘gam&a 068

nol ) di ss@i3spd Al Blufsd drasm |r/(lig’ﬂ(¥2€2ﬂ(mhtﬁlb of 23(35dxéﬂ)ylmazsazaeﬁdﬁ§hce11mbhﬁ 5 fje hyde
0. n t
CRE - op T iaTie PR e

added to i ta@mm)aaltsma tdﬂmﬁylm&oaﬂﬁbaemﬁtﬁmmfeﬂﬂiiw&m rm scrlu’mremm ght. The
sol vent was ev at ed. | orof orm
washed wi tcﬁm(fa ‘i—fé’ﬁ% resb‘?"]ieﬁvéls ?‘fedé? ]\9%)%5‘ ﬁ 8% g?%gt h*>anhydr ous
Na2SO4. Thatr B$HCI 031@@ hERind seura@d NBHCOE b@didpy3f10agl). The organic layer Was

dried over sodium sulfate, filtered, concentrated. Purification by flash silica gel

25  chromatography (28% EtOAc/hexanes) provided 50 mg (10% yield) of the protected amine

as a pale yellow solid.

Example 2.3: (3-(methoxymethyl)phenyl)methanamine
[0234] 1,3-phenylencdimethanol was converted to (3-(methoxymethyl)phenylymethanol
using the procedure found in the following reference: Liu, Xuan; Zheng, Qi-Huang; Fei,
30  Xiangshu; Wang, Ji-Quan; Oharmesian, David W.; Erickson, Leonard C.; Stone, K. Lee;
Hutchins, Gary D.; Bioorg. Med. Chem. Lett. 2003, 13, 641 — 644. (3~
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chromat ography to get the product (40 ng).1H NMR (300 MHz, CDCl13), S: 8.014
(s, 1 H, 7.902 (s, 1 H, 7.798 (s, 1 H, 7.372-7.087 (m 10 H), 5.261 (m
1H, 4340 (m 1 H, 3.870 (m, 1 H), 3.420-3.207(m 3 H), 3.282 (s, 3
H, 3.103-2.890 (m 4 H), 2.841 (s, 3 H, 2.610 10 (m 3 H, 2.132 (m 2
H, 1.935-1.774 (m 3 H), 1.569 (d, J=6.9 Hz, 3 H), 1.422 (s, 9 H, 1.302
(m 2 H, mRaRdfomded) ﬂen@})ﬁeth!m Wwad Donvdrdd B3the %Fg%t AbeMEe £ARRLREnNAS di ssol ved

in 4 MHCL di oxan€ so ution and stirred for hr. Evaporated the sol vent
and r ecovtsignnNaclpdog Hapagey offhe gidg W@“} ﬁ‘}dﬁ YeHeTh- 4-

yl ) met hyl am no) - 1- phenyl but an- 2-yl ) - 5- I\I-rreth%; net hyl sul fonai ido)-N3-(I 15
phenyl et hyl )i sopht hal ani de di hy leck4: dert-hy é3ﬂ9ﬁt%’§1d§991mﬂ°aﬂ)@aﬁfﬁ e 2.19:
met hyl 3-( ﬁ?rq%.&ﬁéd Bﬂhf@ﬂ—%ﬁﬁis_&mﬂoﬁaﬁﬁmm@ﬁmg Ranzoate [02541

Et3N (1 drop, catalytic) was adde o a stirred suspensi on of nono- Met hyl

i sophthal Mewgas¢lo me Lindad ; S yerman, Righarddch Medrfefier:R003, 8 OM xt ure was
heat ed t o)y demg,altzg%ng) i‘anﬂgr;ﬂ (14 &1) ﬁtétﬁewapaud@@mm@bﬁgmt @olﬁleol)and t he

sol vent was Tenoved i n vacuo resi due was placed under an
at nospheraadapalyldhlonéds (048 mln 1.4 Hi'ﬁwlhﬁﬁl thrgppeudting syijbon W FRGUP E‘HP% i o n was

treat ed V‘t‘exhperﬁtm%glo%)} %epﬁlrd}é GlidingBE MY | thdveasioh wis qdeﬁémﬂ hythst@Rpan- 2- am ne

(0.294 ol eq from reductive am nation

4- et hy| t%ﬂl@%i\%h‘él- E%ﬁlbzﬂrﬁ@ﬁyér@aweéﬁnd ihéBWBWP@W@X%F%%‘&%*@% 1 m anh

CH2E1?E0T§ 3%20;%1;3 ﬁé&mbﬁltea 51rgh:ngia9&rvl?££ wagHed 3QhH,0, briledrisdedeiNgeOMNas treat ed
W t

. 1 eq). After_stirrin, mﬁ&& cﬁo mn, the 25
reaction CB’éﬁﬁF@aedluﬁ’ti%I@“‘é@é’é‘f*‘%@n@*’ﬁiﬂﬁ%?‘ W FHU8%t . NaHOOB (xI),
vat er (X Phrorkdtdgibhy (60b EtOARGN Bixhasd) @\pedvidiadsiMdide {ine.1inigBe®Ni CS were renoved
via filtration, and the solvent was renoved in vacuo yielding the crude

product in 93%yield Exanpl edngi 2. 5'Qéltt-btﬁ%tlEl(methylammo)benzylcarbamate
( 3- net hyl | soxazol 5-yl ) net hyl car banat e 0255& A sol uti o]g q 03121 ng (2.27
F}%l 31 t Glt %f

mmol ) of 92 FREPBinzEcyPympte Y coqsrgd tghetapgel mg S%I¥ol ) of

di phepy!l pslm&laq&whmlad@aﬁwmlmmu@ & nalehyldR afllsodi@] Jyamdbotdhiyaidey| ani ne in
30 M, of distilled tert-butyl alcohol was refluxed for 13.5 hours. The

solution was concentrated, and the crude ggsghgsl yggmguskomphmgﬂcmu Et OAc.
The organi c | ayer was washed 59 with [N HC b?mé @ sat yr at ed NaHCC3
sol uti on [023%0 T agentymseudngsehiten Phld e (uasmmgpiced-B -ms’@' G L0 at e,

12 |2 |8(t)/e IrE e%gacml 0 ﬁ%@w@k) RGnd E’ddéﬁtd 9.4 .ré gmdf@m@byvai Ju.ﬂisﬂms % (87es 1g.bl) oehmmmh@gr aphy

o Et OAc/ hexanes ovi de ie of tert
met hyl i Sogggggqpogmg}? )“E%EF I’Itlé?‘ff’a"r‘f’én?‘%é‘g@‘{ f)%ﬂ“& PSPHBR SE%% ‘HXS 3§&§33W| e 2.21:
5-flugy oi c?ﬁﬂ&ﬂtﬁ@é}dc&s oA, tfﬂe?5ﬁin hixtide gantfilteyeds afdl 10KIODwaalddéd o of 1.9 g
(15.3 mol) of 5-fluoro- mx n abou py [ i.di. and about
9.5 M, o larRF f‘\]/{ﬁ'ée%dvélﬂl @%ébf‘%fa?a&ﬁw&%%ﬁﬁ ‘%{d @%i’ portions.
After th%xmmwﬁmof(enhux@dc@wombmm ]l@mIsHﬂi))lmamleélTk&cmmémaﬂded to

-extracts were dried over sodium sulfate, filtered, and concentrated to give about 400 mg (14%

yield) of diacid as a pale yellow solid.

5 Example 2.7: methyl 5-(benzyloxy)nicoti}nate
[0238] A mixture of 818 mg (5.34 mmol) of 5-hydroxynicotinic acid, 1.70 g (12.3 mmol)
of K2COs, and 1.0 mL (8.41 mmol) of benzyl bromide in 25 mL of DMF was heated at 60 "C
under Ar for 16 h. The mixture was filtered through cotton, and the residue was dissolved in
CHCL. The organic layer was washed with water (2x30 mL), brine (30 mL), dried over

0 NaySOy, filtered, and concentrated. Purification by flash silica gel chromatography provided
363 mg of the benzyl ether in 28% yield as an orange oil.
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guench the excess KMhO4. The warm m xture was filtered, and I N HCl was
added to a 10 pH=3. The filtrate was washed with Et OAc, saturated with
NaCl , and extracted with the extract of a m xture of (80 nL CHC13: 10 niL
McOH: 10 nL H20O) 3-4 tinmes. The conbined extracts were dried over sodium
sulfate, filtered, and concentrated to give about 400 ng (14% vyield) of
5-f1 uoroi sophthalic acid as a pal eRysh OB SEHbehzylox Appliains-Pnethanol

(5(benzy pyridjn-3-yl.) e am 25 m X ure. of 818 nmg (5.34
nmol ) of %r% ?ﬁl“&?ﬁﬁoﬁ’i“(?n%%?%nmﬁ(h%’ﬁm?qg [y enagex ? Ad 1.0 L
(8.41 mrmtu) mQfof TEIFZY b cbwmddai 140 nZB(3 1L nefhol IV i MBS, mhaiceﬂatatwaﬁfbmo@ed,under Ar
di ssol ved A TH s 8 Pant i S r T B A SR E R PR B TSR0 i)

bri ne ﬁBObthdd;ngckncoeﬁin@Lyalﬁo pN&?B@,,mt)lthoéﬂm aqueenak 10T, ent 48 Eﬁofﬁ?nnbj fication
by flash silic el ovi d rreth

5- (benzyl g&?ﬁ%ﬁ%‘g‘ﬁf}i’ﬁ arge% t%"lr%lilggi 'Ejﬁ“(iger%ﬁ#g@g%ﬁ?:}ﬁ{l@ 85% stirring
sol uti on ofg o86IBohl)(yelowd SIDIMB%Y yeld. net hyl 5- (benzyl oxy) ni cotl nate in 10 nL

of THE at 0 'C was added 141 ng (3.71 mmol) of Li AIH4. The ice bath was
renoved, and after 55 min., 20. Empmfz.izi%éommy&de(hehzymy)@méﬁem' n.,

|0, et @ RSl RE. PABSETR bt By e 20 105 o

chr ondo og ymﬁétyar(oerSLm]B/bﬂ:i‘ll&ﬂGNaMadﬁlel(B )LL pr Siintel) o2 BBP Aghofnixture was

Stirri ng. SSRBECRL Pl LA TR (¥ e ApdR AT R 8,7 o |

in 8 nL ofdded! Teniee Msw&ddeetreaﬂf@d ktirfihg #ds combin)ed oitthDRBAMg Thmom xt ure was

cooled to 2

1, 8-diaz abe%c? era&lé[agg% é@out%\d ec- ene‘} évfs[%jfed Al Et(aéec?n d Jrﬁéi C‘}dy alsg%degat h was
renoved, &nopi$bitwednYopnids Tooorganinleyer wias ashad mthgrateo(mbﬁm enpjeinallfre. After
about ;20 ¢ gﬁiQPﬁl s added to a
pH betlieeﬁﬂ%gﬁg%%ﬁ yér‘il\'ﬁgsd\?ie{ﬁg}l %1 tg&ea?ﬁ\%\% was ég?e 41%%%&%2“ 5 nm) and
bri ne (15pwifjeddydagdysiled gel@brow@grapMSGASO"/ﬁtDé—p/hexah@aa tnt o L EHrmg (65%

concentratJ rude prQdygt was purified by flash silica gel
chr omat og%ggﬁgf%g%l%oa& E?%r&g exanes) to give 181 ng (65%yvyield) of 3-

(azi donet hyl ) - 5- (benzyl oxy) pyr

stirring solution of 181 ngy of IF‘%%‘?'E m(;\scﬁ) W@?ﬁgfgkz“y?%ga)@%ﬂlﬁl %e in 6

m, 5 of [(PHE aTo OstOripgsslugidel el Ssmﬁof@da%@or&@h%[@m@fbﬂﬂmme mmhali ce bath

was r gjov [ r 30 mn.

the 1 edot PoRhaL el spe e et I Sp et e ot e B850 7L
15% acqueosiFTifgEes coatiried 30 Wagting o e Afteriiemin tiae IrRetiongres Argnckqddy ¢ hr ough

Celite an%&&gﬁ@&%ﬁ%ﬁﬁbo Q,o\fﬁ-lgd)dlé»@ ‘1&4:&16% aqueous NaOH, and 480 pL of brine. -

(benzyl ox prrl di n- 3- hanam ne The crude product was used wi thout
furt her é ?)@pqthp wa ﬁ]gaﬁed through Celite and concentrated. The crude product was used for

the next reaction without further purification.

25 Example 2.11: (5-methylpyridin-3-yl)methanol
[0242] To stirring solution of 233 mg (1.70 mmol) of 5-methylnicotinic acid (synthesized
following the general procedure for 5-fluoro-isophthalic acid) in 30 mL of THF at 0 °C was
added 181 mg (4.76 mmol) of LiAIH,. After 25 min., the reaction was quenched by adding
successively 180 uL of HoO, 180 UL of 15% agueous NaOH, and 540 pL of brine. The

30 mixture was filtered through Celite and concentrated to give 87 mg of crude alcohol which

was used for the next reaction without further purification.
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Exampl e 2.23: (5-nethyl pyridin-3-yl)nmethanol 10261] To stirring sol ution
of 233 ng (1.70 mol) of 5-nethylnicotinic acid (synthesized follow ng the
general procedure for 5-fluoro-isophthalic acid) in 30 nL of THE at 0 C was
added 181 ng (4.76 mmol) of LiAIH4. After 25 min., the reaction was
guenched by adding [5 successively 180 gL of H2O 180 sL of 15% aqueous
NaCH, and 540 L of brine. The m . &l 61N Reth Sl akdife and
concentrated to give 87 ng of crug%&i{@i?%n%t(éy'{]%ﬁﬁﬂ?nﬁﬁ éﬂm&t ﬁanol whi ch
was used 0243}t Henepextrsoreampiod wak sintesizedfionhibe corpgpquiiingalcob fo le 2.24:
1,5-bis(chlorag - el P& ENG tinik Qi BeRA L ctheritiviiven of 3 nl
(24.4 mm&‘?g%nfe%%%e{%rﬁés #es%%ﬁég%d§8. 5 mol) of1 1,3, S?t rioxane, and 2.6 g
(19.0 mol ) of ZnCl12 in 100 nL o hdll LifimafiSinMesagad ed at 90
C. After 23 h, water, NaHCGCB, aﬁﬁéﬁﬁ%yﬁére a%g%.l_%he&h er_sa wer e

separ a ed[02a4]d Theerecamganinpoundyas smthosivishratthphydronaiceingtolgying e bri ne,
dried over Na2SO4 . fi c ik alig den A driaeation by flash
silica ge?eng %ﬁcaep%rara%%ﬁ%n%?%g@gggosr%%gﬁ3% 25 1Et tE)Axc/ hexanesa) provided 2.45 ¢
of 1,5-bis(chloronethyl)-2,4-di methyl ben 2 :q‘gg[,lg; LSS ShthSRd 4§a i n 49%
yi el d. Exanple 2.25: (5-ethyl pyridi n-3-y|z€)1r???a'[l an'ng 021‘62?51'0 a stirring

m xt ure 0f0245]08Tig pfetams@ compbyndofas GuBNsized oo Piflueio-SppEthalbenzel 26d was added
24 L of Br (IMin T : r | S Ldnngif 96920 min., 387 ng of 5- (5 30
br onopyr i Eﬁtnﬂ- gﬁe)pﬁ%cte %%gggz?bﬁé\g%%rﬁ'{%wo{ssﬂlhl{ "Was added and stirring was
continued at -78 C for 3 h. The reaction. m I&. Y € HafVEgg t 0 warm
tor.t% stirred for about 17 h, and am%%%lﬁ%%hl%%ﬁt%’gq%g{g ded. The

m xt ure WpR46lt | ThelecttRbr dompverdoas syntlizsicehieora 2 Selabihgherzbigacid hdlofens al | owed
to stand qvernight, | S tract ] CHC13 (2x), dried over Na2SO4,
filtered,® ﬁﬂ’cﬁcg’ﬁ%%eﬁ‘i’b’ﬁ Oél.ssﬁéﬁﬁoiai%?pg‘gl 1}%0% by flash silica gel chromatography

(2.5% MeOH CHC13) provided 3 of (5-eth bl D=3y as a

yel | o(\)/v oil in 13 % vyiel gf“@’%??‘é‘.’ggi'(%%’t%ﬁ{y ?tﬂ{gg ?&u@%ﬁ?ﬁag@ﬁg% e

[5026_4] Tofe43t | Arxﬂigtgres;ﬁmﬁao?ﬁmlﬂf?&ﬁidag.e_(%, @8 nmmylo)es)p £hlpmenadeidne (0-695 (172
-ami noni cot | nat e . 0 - [ :
mol ) 13f Wgn\l%ﬁ Hﬁq?‘?beegantc Flélmv(\fgrzsg o8ty @ydgdfhamlﬁgy grre % m&’%ﬁéﬁ}ia%%i a'?g 50 C for
1 h. TheI (Badl) f@nah Ve retnchedodlyd iogeona tedipsature Nadlagaghedwith 2Gnginof Tge i Lo
aqueous | ayer S act ' ' [ , and L
o oo N ity el etpp L S0 Bl e sl kR

concentraf ron SIi T roma o%r aphy (1%
Mc OH' CHC1 3)thpthyiicetetd (2xB8RL{J he forpenddkgaBicilavgsrronidaet ovealNe254% 228 yel | ow sol i d

in 56%vyield. Ex ; toeranh ilica gel (20% ethyl acetate/ 80%
T oo . et Pl cedart fias chrpmptograntief on sifcn gel (2096 ethy, °

20  hexane) to yield 48% of the desired product.

Example 2.17: tert-butyl 4-((1H-benzo [d]imidazol-2-yD)methylamino}-3-hydroxy-1-
phenylbutan-2-ylearbamate
[0248] A solution of tert-butyl 1-(oxiran-2-yi)-2-phenylethylcarbamate (185 mg, 0.7
mmoles), (1H-benzo[d]imidazol-2-yl)methanamine dihydrochloride salt (232 mg, 1.01
25  mmoles) and Hunig’s base (0.49 mL, 2.8 mmoles) in iPrOH (6mL) was refluxed for 12h. The .
reaction was cooled to Toom temperature, solvent evaporated under reduced pressure and

chromatographed (5% MeOH/ 95% CHCl) to obtain 175 mg (61%) of the desired product.
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[0265] To a stirring solution of 2,4-difluorotoluene was added 6.3g (47.3
nmmol) of AICL3, and 3.4 nL (42.6 mmol) of chloroacetyl chloride at 0 C
After the m xture was stirred for 10 15 min. at 0 C and then at 45 C for 30
mn. The m xture was allowed to cool to r.t., about 16 nL of conc. HO, 25
m, of water, and 100 nL of EtQAc were added. The organic |ayer was

separated and wasfgd. 1 18 Wil Bayarsky S L-ishattaphefidior4-yRmetiglamieb)dver

Na2SO4. The solution” was filtered and Coaﬁ t arhed 1ER 'gq]lﬂ%lgnﬁeof

2- chl or o- | pheRylhut@n2+cT-EN-metiynsp Y'é‘{] §ﬁo¢‘1é’ 44 Xlg#sopr €ss solid that
was used without further purification. 20 Exanple 2.28: ditedhgchloride

gl 'cigPgﬁggﬁﬂLEM%%&\[L%%D@ES%Y%} %h%f@%g%nfz%ﬁneg@:#sopr’o%r@ , and 7.7
My (0507 8niBm- 4QfmBEbthyBspdtiaala chatioxfilie O.94ahinel; 44@mghin ispgOP#E! (3. 0 ol )

of 5-hydroxynjcotinic aclLd_nethyl. ester nengele.were added
and heat é@@@“.‘i@?@le@c‘%%ﬁfg%oﬁ? 2 ‘Fﬁp%a%rﬁgm\]ﬁfgg@gia?%?ed wi th chl or of or m and

filtered. chlaipRplf @ anitendyay¢R-hydmxnasoscboninhetinfeneimigp)-dat . NaHCOB, wat er,
and brine_and dried over. .Na2SO4. Puri.fi [ 1 iH-i escyg!

chr omat o@ﬁ%@%%@@ﬁ"@ﬁ&%ﬁr@fﬂgﬁfc bé’xﬁ‘?tﬁ%%“?ﬁj' net Eﬁ/l bo Stz €BCHE

5- i SOpr OpRXYE-¢.014 RAI GHRS. 1A 8 Y€ RIEDYH. 1671 (bi, h IR, 20487 i, & FDEX A¥pine 13D00:

1- (3-net hyl i soxazol - 5-yl h I 6 Lk <k t{ 649 | Ybdoqim, ©f 5.2 nl
(84, 9 ol 450 BBLe SR B ke e o 2 1B L) QR0 B b 201
and 1.2 ngy (84660, ).188 pE23N.in 20 nL of CH2CL2 at 0 C was added 275 ni of
NaCCl over a period of 2h45 mn. The ice bath was renoved and stirring was.

cont i nuedips4o] " bendyDi-(ABydroxyShi(@r afooylmetterenertte);4-rheay brdlamapapdhxier
separat ed.. The 62 o¢rgani er I j @ndywi th the
exlto ract o?lpﬁld%ﬁeﬂf‘iﬁfb@gﬁ?te f%@a‘ﬁ’f“ﬂ’ @Iﬁ(ﬁ@ b E%ﬁ%ﬁqaﬁg%ﬁ %%%@%7 (ZX%. The
conbi ned gxitsriagt 5 MRKIR athbb@derapoeaturNTHESdlyent fvas evapaatedidecFHEe HET at ed.
Purification by flash silica | ...chr Yo NeOY G dd)irea ovi ded
2.2 g‘of @55@§’9¥r@td@fqr%%?éa?%lafl%%ﬁ”%%t“ﬁﬁ%oIg as a%'lgr%ﬁllg’e- ellowoil in 5 20%
yi el d. Exaapb gim TRG acii4t.0b ok 3pY mighind-BOReygent (dAMmele>04IRR8%H To a
stirring mxture of 2 9. - ¥ itedbRentMaexi de in 18 ni
of CHzclz*rlT‘]&@P.ﬂE":f?%im%“ ‘élén%‘%‘t% E!%%Lszt’?%d%ﬁgﬁwsm (ﬁgter 5 nin. 0.9
m (9.8 enpbritediTheliesiBbdyhsotissblaebipfo chlorefpint @ashp &t aRr iR W?ﬁﬁ#ﬂ red at
r.t. for 13 h,and. nadeEdng)THE aqueous

b R e B g, et e el ot o

| ayer was I mes, — and_ithe conb ?% >§t1 {:ts wer e
dri ed 20veNMR@SOMHZ CDEB), 607.9%(8 1B 86k {ad dl. 7P} féﬂt i éﬁ' - [3@ ¥l ash
silica gel(l’%ﬁilﬂrﬁqf\t nggr@pggg_{é @82 Gt %51 QAC/ g ane&) , PHY\E. SIS mOUED, 3Y3Rf 4-

nmet hoxypi AoNi tril colorless solid.in 73%vi e . 10 a
stirri %8 $0B 1), 30105 Gh, 19T21})2%261526(%@&37&(%Sl}pnéﬁi@i/]ﬁ Jeﬁ?%%?%?%%“(’o? THE at
0 Hz, 3 H), 1120 (m, 2 H).

[0251] The above compound (318 mg, 0.413 mmol) was dissolved into anhydrous

25  methanol, followed by triethylamine (0.2 mL, excess) and t-butyl dicarbonate (108.3 mg 0.5
mmol). The resulting mixture was stirred for overnight. The solvent was then evaporated and
{he residue was dissolved methanol, hydrogenated with Pd(OH); at 1 atm. Afier the filtration
the solvent was evaporated and the residue was purified by flash chromatography to get the
product (215 mg). 'H NMR (300 MHz, CDCl+CD;0D), é: 8.227-7.802 (m, 3 H), 7.365-

30 7.059 (m, 10 H), 5.214 (m, 1 H), 4.308 (br, 1 H), 3.885 (m, 1 H), 3.467 (m, 1 H), 3.293-2.879
(m, 6 H), 3.211 (s, 3 H), 2.805-2.668 (m, 3 H), 2.782 (s, 3 H), 1.717 (m, 3 H), 1.562 (d, J=6.9
Tz, 3 H), 1.386 (s, 9 H), 1.174 (m, 2 H).
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15 C was added about 0.6 g of LiAlH4. The reaction becane very exothermc.
The m xture was allowed to warmto r.t.and after 40 min., the follow ng
were added in succession: 0.4 nlL of H20, 0.4 nL of 15% NaCH (ag.), and 1.2
mL of brine. The m xture was stirred at r.t. for 75 mn, and then filtered
t hrough Celite and concentrated to give 377 ng of (4-

met hoxypy. ‘ﬁm\{}% 'ﬁ%%ﬁn otbRIESH Y wheagdd on
Wi t hout f@?%erﬁﬁéﬁnﬂ%op?%atl (Q)n (ﬁ&o 31: %&E y asy
5- (di et hiybtmmrerldn)lvﬂed@ﬁ uﬂawessmmetmﬂéorawsmp Nﬁ%NE@ﬂ@rtBi B% %% 283 ny (1.86

| f t cabid whl added @f 37%
Fg‘r)m)al geh%gﬁ%ﬁséﬁé%v%%ﬂg %‘ tgsmoga%d% SQB?SQH%QH %lglCNBHS |,‘H_%end 50 drops

of aceti cmamamon]ihﬁtls@h@@qnbnmﬂé@ Stytfﬁ?rqu@@lgh‘t The %O%Vepb‘f’asleé’a@rﬂeda 40 m, 25
of EtQhc aﬂlge m§s 8 cﬁ&BLVecNEIE’%f&m W‘ééh@@w%%tﬁ%%@?bﬂ@yﬂhﬁeﬁ\er e

separa ed" organi c er was washed wth of sat. NaHCO3 and
25 ml of d dmedwdh axemdxgweﬁazsqsaazsgpsulmqeﬁﬂwasaﬁlaﬁw&&ﬁ}h at ed.

Purifi catl on 9RLE08P NI BDTY Mm@m) resul ted
124" mgoar g Wt o pipclio Rl IRAACHO0 i 0T

I'am no) ni cotinate as_a 37%
yi el d. GBTE%G&ME) 2.7, hﬁ}ﬁ@mgO@?(@»l&fﬂe’{ BRA (1 H)zﬁ@éﬁy%% asj& P

I th I t (A $o0Tien, &t s 2.610
33/) % xt hgxyrgg? P?%%’RHPS"H))@ ﬁ?(@@ 19, 3.9374 3901, u B, B&41ds, 3 H),

(312 i@, (mmmn;zmig%??ic Ii@@%f?%ﬁhbﬁﬂéi%%)e%ﬁdggﬁqﬁé@%rred EtDC ilt

for 5 20 t@@;g mﬁg@r}g, 3hpy, N-di net hyl hydrazi ne was added fol | owed
by DI PEA gﬁgi‘(mE% ( nmol ) . Regtgtlon m xture was stirred at it for 16h.

Then r eaCt[d Q5 Mye U&% c o&h'v&é& efdsorvMatid4 MIOr &éﬁ;gﬁmolmhﬁd stisteliforiat er
bri ne and &rled e residue was purified col.u opat ogr aphy to
yi el d 6096w Evanotatad|thegolvent 20 TereNorsf Ty Griysioxs a(Flb?B IE}B?%}%% e. [0272] To

the sodi ugnivgihififiof L6y bRalS. M-memyﬂﬂdﬁly(sﬁlfm@mﬁi)ml met hyl 3-(2,2- 10
di et hyl hy araz necar OQWQ enzoate 100?%%0 5 mvol) was added. After 10

mn, 45 n@leeﬂizl)ll’a‘@lelﬁﬁl Wiy dFashlapids as & ,' 0. 54 mol ) was added and

reaction mixture was sti rre_d at 3-4C over_nl %?1 o? ure was
quenched wi tixaiipler. [nee@y) drfieapropid-methylfhize Tzapfllénet &Q PRVE &S washed
W'ht h W?t e:[ezsti[/ EFN$P&to§‘ lehg 1c)%é(16derde§a ﬁu@dmensmurdffnoem\mwol um

chromat ogra

%o of nmeth &% rret h

met hyl t hi amhth@aty(%ﬁ’éﬂlmql)mlﬁﬁ) &7 FﬂégQPb drr )7‘5‘15 ﬁ“ E)%s(éﬁ% ‘”"J"?“zreﬂ‘?‘
tert-butyl, & dd sl %@Eé&}zﬁant%mz:ydﬂs@fomﬁhe ioﬁ)&i&}fas'lfembm HDASEo.(BBONY, 3. 72
nol ) in 2C1 Z (30 m)_ at -78C, COhé)d Bfﬂ% anh‘Iq:H 1 heres
(hydr @@ymmm@ﬂwﬂe%ﬂ%%@me issofie i ) At s g o
Reacti on rmg,xlisH Ras t@Sd with & E&ﬁhcfnmm mﬁemy1Mﬁohm1)memmmrhw -3- hma@ rt. Then
reaction n(10 égd,url;l:teno%% eg mads tom rélc\fucﬁve amination of 4-methylthiazole-2-carbaldehyde with

isopropylamine) dissolved in 1 ml anh CH,Cl, under Ar. Afier stirring at RT for 30 min, the

reaction was treated with BTN (0.204 mmol, 1 eq). After stirring at RT for 30 min, the

25  reaction is poured into a seperatory funnel, washed with sat. NaHCOQ; (x1), water (x3), brine
(x1), and dried over Na2SO4. The inorganics were removed via filiration, and the solvent was

removed in vacuo yielding the crude product in 93% yield.

Example 2.20: terf-butyl (3-methylisoxazol-5-yl)methylcarbamate
[0255] A solution of 321 mg (2.27 mmol) of 2-(3-methylisoxazol-5-yl)acetic acid, 0.5 mL
30 (2.32 mmol) of diphenylphosphorylazide (DPPA), and 0.35 mL (2.51 mmol) of triethylamine
in 30 mL of distifled tert-butyl alcohol was refluxed for 13.5 hours. The solution was

concentrated, and the crude residue was dissolved in EtOAc. The organic layer was washed
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20 net hanol, followed by sodi um bi carbonate. After solvent renoval, crude
resi due was colum chronat ographed to yield 60% of tert-butyl
3-(fluoronethyl)benzyl carbanat e. Exanple 2. 34:

(3-isopropyl phenyl ) met hanam ne [0274] To the nethyl

tri phenyl phosphoni unbrom de (4.3 gm 12 mmol) in THE at 0C, n- BuLi (1.6M
7.5, 1 mRinc Oﬂﬁlﬁi%ﬁh AR SIN RS sf)ﬂﬁorﬁ@xm IﬁL) HiRMrganic layer was

3- acetyl benzonltrl e I1n"25 THE was slo added. apd.the ra;ctl on m xture
was sti rr@@bdawe@@hﬁ@rsu}rfﬂﬁ%ﬁﬁefﬁd 31%1103‘#??&4 PP%%@FP’E)W fia8%as quenched with

ageous - amQL LY G 05 AE Ahlllysideh b0 (W yicRD o Ogani ¢ | ayer vas

washed wi t rine and drie Crude residue after colum

puri fi cat mehylsorzakttymethylersoamaisas 2 pole VBT i trile in 86% y| el d [0275]
To 3-(prop-1l-en-2-yl)benzonitrile (1.2 gmﬁx8 3 mopl) in eth te (30
m) 108 30 Pd/C (120 ng) was added and sExppRls 24 'Iﬂ“H?HﬁOBé*e‘ﬁ sphere

for 16h. ?32818 I'éﬂﬁﬂng miﬁwr@u@m‘ 3 nhRned saﬂﬂ)ns@i ﬂﬁﬁie nemmorat ed to
obtain 3- ropy

onltrl e In quantitative vyield A) %
3-i sopr opy3. beﬁz‘xfmmdﬁlel @d.abpurﬁen&tofo'etermﬂa@fdﬂtg 57y Emopl ﬁk%@‘ % slowy
added and .t he; Leacti RRelthothithBe VasreRlxo e dodu®7 G0BIkDsuifite #8chdaéd tor ed at rt
f or 48h. i’hen reaction mxture was cool ed to. Oc 1}?Hg&1wé%?d§n h et her and

quenched wiabh aexseestkddnQe dig s mixege &g Blitged gl fas filtered
and sghve hwwhe%@@%ﬁéﬁﬂhé&mM@Aﬁ daRieat@VARENAQ, ond extracted with the

soproby by e R, U oo el orf

3- met hoxy eﬁua@ﬁmw cmem weats&m(na gmatelﬁlza@emm donéentrAtbiEro( e abbit 480 m@C}4% LAH

(3gm 66. {%mes sl Cﬂ"ﬁedlAf 0lsgllrring at 0OC for further 30 mn,
reaction Y’f?@f’ g agale oy $9idy above to obtain the al cohol
(3-nmet hoxy-4 10 net hyl phenyl)met hanol |n ant 0278

Dess- Martin periodi naue (3gm EX8MPlrd?) G §“76Y @%%XWW%QWW

R o ek e b st

was di | ut @8KeGQnandtfopl (Gialkbmegh Rf bepz g tgl\g,a&z[r %@%@éé‘r aglé?a eté%il‘rittt)!rsl(?‘rbsod| um

E hi o; tl| f at‘ﬁd@gtk E&n@ﬂdfaﬁ@mt mh Irl %Was ﬁitegaamhrgughameen ,\ambthd msﬂde wiﬁdla:nkte?gxggg]r at ed
0 obtain met hoxy- 4- ne en e i

W oy T s iCTo e e B sy Paear o Fier 2 isahE Bibd AbitS eefer

tri }oge 3%! @{]amh@lte?éaear@amceam(taa; retibays Yy mmyﬂcpg@mmo)ramg;apmn ptovide@ in 77%

yi e | C was S

3-(3- j@t hé&?%/mg OEX@P |£ﬁ2 y gj“%%ﬁé%mg% AR PEL%bove descri bed
rocedur es anpl e N

(3 et hy A#Bbn o P ARG SRy RGEN L SR SE PSS CPalplisgrgte o

10 mL of THF at 0 °C was added 141 mg (3.71 mmol) of LiAlH,. The ice bath was removed,
and afier 55 min., 20.5 mg of LiAlH, was added. Afiter 40 min., the reaction was quenched
by adding successively 160 pL of H,O, 160 pL of 15% aqueous NaOH, and 480 L of brine.

25 Puriﬁcation by flash silica gel chromatography (2 mL MeOH/100 mL CHCls) provided 250
mg of (5-(benzyloxy)pyridin-3-yDmethanol (yellow oil) in 78% yield.

[0259] To a stirring solution of (5-(benzyloxy)pyridin-3-yl)methanol 250 mg (1.17 mmol)
in 8 mL of toluene was added 310 pL (1.44 mmol) of DPPA. The mixture was cooled to 0
°C and 210 pL (1.44 mmol) of 1,8-diazabicyclo[5.4.0]-undec-7-ene] (DBU) was added. The
30  ice bath was removed, and stirring was continued with warming to room temperature. After
about 20 b, the solution was diluted with EtOAc, and 1N HCl 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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[0280] To tert-butyl 3-bronpbenzyl carbamate (220 ng, 1 mmol) in
triethylamne (3 m), trinethylsilyl acetylene (147ng, 1.5 mmol) was added
foll owed by cuprous iodide (8ng, 0.04 nmol). After stirring for 5 mn,

di chloro his (triphenyi phosphine) palladium(Il1) (35 ng, 25 0.05 mml) was
added and the reaction m xture was heated at 90C for 18h. Then the
reaction m xture s filtere dil uted.w SR b faekbwashed with
wat er . CPIQ“'&H%?Q%}%?I glﬁﬂ?n ?%O&'?eng\%%b?g&eugfgﬁgy At)E ﬁggcr ude ?esi due was

puri fi ed gy, G&pbihatchidyESeE1aBOAdTxansdtiaEive { & mg R’y yield) of 3-

3-((trimethylsilyl)ethynyl)ben £ 1n 67%yield. [0281] Boc-gro
Wag( r e%@@%ﬁ?&@%ﬂ’@%@%ﬁ %%’rlr%?ehgﬁlgl : yl) et hglnyl )beLzyI c!ar bama'?e ugo

and the resulting am ne was d tao.open P Hmbuf 8/t
(S) - 1- ( ( 9268k ToAstougg selusion Bﬁﬁﬁéﬁ‘%@%&@?‘%%ﬁrf%%eﬁt? o foipimat o8 yl
3- hydsox yr b henyd wh-ai&d 80.6 mg (2.12 mmol) of LiAlH,. The ice bath was removed and
((trimethylsilyl)ethynyl)benzyl am.n Alq Serdched@d% yi el d. 65
3- hydr ox yiakinpbeadively 168-y(1( ¢0H0p160yIsif11§%)aanévypndePHernshASAMLRE PHft an-
2-yl carbapate in a pm xtyure of THE Ve tlde 31 ), 1M K2Q03 (0. 25
m) was ﬁ’aéamﬁﬁ“asg]ﬁ e‘fté]é?c? |8?1m?nﬂ{>‘<jt%3{r;ge&t\7\§£&§ti rred at r{ for 18h. Then
sol vent vpa&lzﬂe;@qp@eidin&ylmﬂﬁhmmué‘heWWW%@@IW%WW%WI acet at e,
washed with _ water, brine and dried. Colum purification yielded tert-butyl
4- ( 3- & hyHFBEA% Y| ani no) - 3- hydr oxy- | - phenyl but an- 2- yl carbamate in 85%
yi el d. Exanple 2.37: diethyl 5-(net Ll n v raBRbivialeaiagoel [ 0283]
To di et hyl 5-(hydroxynethyl )i sopht h;}?ﬁ;ﬁﬁ{%ﬁééﬁgﬁﬁc‘lﬂi@l%i nmp) )ybi r? .TI;{I)E (30 m),
t ri pheny! jgpéigs maistieing Sol@fongif) 232 Gog (b7 rmolieed 5 aaiednieiniAISBRERT%I aceti ¢
acid (1.52 gm 20 I nd DI [ Loy, ot BIX 4.00¢ vaen 20 nmol )
at 0C. Re%gg‘?’%%g’mg%%gﬁ)gl)oﬁefagge%}%ﬁgﬁbﬁ%ﬁt_gﬁegbggqe to rt and stirred for 2h.
Then sol vgiakd ¥ Sng @76 venh]) GladBLwAger Poaains S§ITeAsaen FES AV AIEMRt of
CH2C12. Wth stirring, apif andadNCanie30 Ll @anbrines @hé ds wer e
di sca#%ed%“‘*ﬁil‘feh@g ”\%aosftﬁgéa@r“\gﬁg&%%%oynegs and tﬁ%g re&i due was col um
purified mb@myived Biteidarhysh Colifernd cgropmtatRi? BYP §7 SEHENdF Sfe in 95% yiel d. 5
[0284] To diethy] 5- ' irsepRtNeldabew(tio®Zugm 3. 30 Mol ) in
THE (10 n?l?t!“%a}%d“h“/z‘éﬁfﬁ%%@n@"ﬂ%%?%én}dﬁet hoxi de (207 mg, 3.63 mml) was
added andpgificatioad at rt for 2h. Then nethyl iodide (0.69 m, 10.9 mmol)
were added in two portions. After stirringi at_rt fo]g 4h,. TE{ and Q/CCH wer e
removed in vacuum and the r eaBranmle BRdetlof-Ris(AlOT Ry R LIPS acet at e,
O gani¢ |- S i rkiiee: ¥y dsisafimolPol Ubb-tyuxand, i cat i on
of 80 h@igﬁu\ggs?l‘\é\%’?lgﬁgﬂ%‘glgﬁ\g%{‘%?%t s ﬁ%%?lth& omet hvl Jiggapht hal at e
in 55% yi ehd.6 § 0236ame) CEBKCY D900 Mgl 18 M BEGRAHIFUNHL RFEETE S The S- net hyl
conpound 00 ALY B G ARl 1 Ohdlialgrs @rtre @€paratelf 4rdithest i rring for
15 i n, r(éb‘%‘c?ﬁ?’or%wﬁfe&t&éﬁe \?\iashflt(?lomed toe.co:reato r dstipred for 20h.
VSl Al

Then r eacbinic iystwasavasieed vt e 66-0w) epd bR oN g

concentrated. Purification by flash silica gel chromato graphy (hexanes to 3%
25  EtOAc/hexanes) provided 2.45 g of 1,5-bis(chloromethyl)-2,4-dimethylbenzene as a colorless

solid in 49% yield.
Example 2.25: (5-ethylpyridin-3-y)methanol
[0263] To a stirring mixture of 1.08 g (12.0 mmol) of CuCN in 20 mL of THF at -78 °C

was added 24 mL of EtMgBr (1M in THF). After stirring for 20 min., 387 mg of 5- (5-
30 bromopyridin-3-yDmethanol in 20 m[. of THF was added and stirring was continued at -78
°C for 3 h. The reaction mixture was then allowed to warm to 1.t., stirred for about 17 b, and

ammoninm hydroxide was added. The nixture was stirred until the color became a royal
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W th sodi um bi carbonate sol ution. Crude residue was colum purified to
obtain diethyl 5 ?5 (nethylsul fonyl nethyl)isophthalate in 73% vyi el d.
Exanple 3: Inhibition of Memapsin 2 Catalytic Activity [0286] Potency of
conpounds were determ ned by neasurenent of their inhibition of nmemapsin 2
catalytic activity toward a fluorescent substrate. Kinetic inhibition

experinment s re. perf.or usi. Cdricb@deri N Ernol i ef f,

et al. ( ﬁ‘ﬁéﬂ&e‘r’ﬁ%ﬂﬁg e‘g@:s{%%g%‘@r%%g 1%%%6&?%%&@%133 %?’cdkﬁeﬁ gﬁof0 whi ch are

i ncor por alagsbhehedl addrohdeniratede Furificatipy by Basheflicy gel chromaipgrailY €-pkr f or med at

pH 4, 37 1\&@}?@@?#@% g{pﬁ%&@e B30, 1nRRAYITE aWelldw o @Bagnd for 20
s initi

m nut es. sure ted by addition of a fluorogenic 66
subst r at gidk6- 2 (Bachem Americas, Torrance, CA). Fluorescent signal increase
over time was neasured as a rate of hydrolysis of the peptide substrate.

| nhi bisti on of hydrolytic rate was expr dseewdleBlameibylSolupipHeigatce d

control s fit to a el [ o - hi el BB cotikade in 5BhTEt h, 1IN
" Pr ot ei ne@gﬁ%ﬂn ioﬁiswg%%gfg?4§§/{lﬁgg§inghn%ﬁ%éﬂﬂgjgg#ﬁ%ﬁ) .el'li'h,e results are
5 presentFGH.pyriiiabhis °C wsladded 1 Tabizd1.72 Smolief HeNONPRcemiiuvh Rassipd at

N - (3-hy -4 ( 3- et ytﬂ%p’ i W hed by ice and sat. NaHCO
phenyl but ﬂ?(%ér%é’m?q"(aﬁ{]%ﬁh)f?ﬁgét y se&%%%%gsr(ﬁe%co)e- {Ceﬂ+sa+++ ++i +++
( 1- pheny| @tdiyh.) Tirepibhebymimdeeitilacted with CHCL, dried over Na;SOy, filtered, and
-(1- (2, 5-di me azol.- 4z ; ok 1Y MeOH/CHCL) provided
2 (5 i r Bl RS Y I MG haro b BUAA MeOTT CHCL)
net hy| net 1egirsg b finoighd-dodrbsiootneteab anelie sfid in 56% yield.
-((2, 5-di net hyl oxazol - 4-yl ) met hyl ) - N3- ( 3- hydr oxy-
© 4-(3- met hoxybenzyl ani no) Esanpilengyistidorod-(2i4difugng-S-methylphenylethanone
et hyl mat@élsﬁu' onam do i s ophLhal AN G6iubhe was eddedBYSE @K ndindiof AICL,
- ( met hoxyWétHy 1) PAMT no) ~1- _ . ) . 5
pheny| but @@-32% wl. Y425 uiefref dnydrorstiy Kelotidet 87§ ddfjer Hig-mixtuge yas tirred for 1
(1-phenyl et hyl )d-sopht hal arj-g: Y he ikt dliowai 18 vhal 14 M., about 16
met hyf?retlﬁ‘ﬂ gltﬁ Fiaﬁgﬁ%e%%)ﬁgb?%?’%%@ Jgrhe?rh phenyl et hc?" car barm)%) benzam do) - 4
pheny! but sl cinomeciGiet gk pbwnizn aekl00NRL o BORG feEndfded: LGB A= Bir i di n- 2
yhnet hyl| agchQr?x‘QeQ %ﬁpésgéd%ih{éfng Rhd sht Natich, ﬂxj,"‘and dried over Na;SOs. The solution 7
was filtered and concentrated to give 9.0 g of 2-chloro-1-(2,4-difluoro-5-

methylphenyl)ethanone as a colorless solid that was used without further purification.

20 Example 2.28: methyl 5-isopropoxynicotinate
| [0266] A solution of 677 mg (3.28 mmol) of dicyclohexylcarbodiimide (DCC), 0.3 mL

(3.92 mmol) of isopropanol, and 7.7 mg (0.078 mmol) of CuCl was heated at 60 °C. After 13
h, 460 mg (3.0 mmol) of 5-hydroxynicotinic acid methyl ester and 10 mI of benzene were
added and heated at 105 °C for 24.5 h. The mixture was diluted with chloroform and filtered.

25  The organic layer was washed with 15 mL of sat, NaHCQs, water, and brine and dried over
Na,S0,. Purification by flash silica gel chromatography (100% CHCls) 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
30  mmol) of 3-butyn-2-ol, and 1.2 mL (8.6 mmol} of BN in 20 mL of CHxClp 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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net hyl met hyl sul f onam do) - N3- (1 henyl ethyl)iso hthal am de

Ni - ( 3- hydr oxy- 1 - phenyl - 4- (pyri di n- 3- yhnet hyl am no) butan-2-yl)-5-(N- +-H +
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net hyl hexan- 3-yl ) - 5- (N-met hyhnet hyl sul f onam do) - N3- + +

( 1- phehyl Yh¥Fi sopht hal ani de 67 Structure MK CDK MLK Cel |

Nl - ( 3- hydr oxy- 4- ( 4- met hoxyphenyl sul f dq)

phenyl but an- 2-yl ) - 5- (N- et hyl matﬁ ’ﬁf’?gh %Iﬂ%?omgyndm'}ym{lelthp aeHH?/T eth
1)iso hthg h@; des MNtindnd3ohiyelfewfy: 2%(93? mehdipofyibectagulyayridig)Nioxide in 18 mL
phenyl but an-

PLe e d st 2)%%943? R4 YL Dl b OPATSER) b s i 0wl 7%

N1- (3- hy di@h% Dﬁdlﬁ&tﬂ?&mmi@’)belﬂﬂlydeamhla)luﬂon(v%s stirred at .t. for 13 h and CHCl;

et o preny Tt an byl AL HR0APL ok (1
pheny @t hiady Was%‘lfldePBJrH?WSOUS %/\3( ep 5xyb1enzyl ani no) - 1-

p Ih enyl but gk %Mcﬂ&hﬂ@)ﬁderd\&eﬂ bder N Iul fildraz ed- cRucentrated. +1'=\11n-ﬁ(35|11|013

}/ ) met hyl ’2)3} i%aoshg 1Qaa !ge?g]}ro atographg/%?,&( #idk %t&ké/ﬂeq%esﬁprgxllhﬁtmlnﬂﬂﬁg) 3- hydr oxy- |

mcthoxyplcolmommle as a colorless solid in 73% yield.

[0269] To a stirring solution of 949 mg of 4-methoxypicolinonitrile in 15 mL of THF at 0

15 °C was added about 0.6 g of LiAIH,;. The reaction became very exothermic. The mixture
was allowed to warm to r.t .and after 40 min., the following were added in succession: 0.4
mk of F,0, 0.4 mL of 15% NaOH (aq.), and 1.2 mL of brine. The mixture was stirred at 1.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

20  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 CH5CN and 19 mL of 37% formaldehyde in H,O was added 353 mg (5.62 mmol) of
NaCNBHj3, and 50 dré:ps of acetic acid. The solution was stirred at r.t. for 18.5 h and 40 mL
95  of FtOAc and 40 mL of sat. NaFHCOj5 solution was added. The Jayers were separated, and the
organic layer was washed with 25 mL of sat. NaFICO; and 25 mL of brine, dried over
Na;SOs, filtered, and concentrated. Purification by flash silica gel chromatography (0.5%
MeOH/CHCIs) resulted in 124 mg of methyl 5-(dimethylamino)nicotinate as a yellow oil in

37% yield.
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phenyl but an- 2-yl ) - 5- (N-net hyl net hyl sul f onam do) - N3-
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Ni-(I-(4- %Lﬁﬁ?gd% %kﬁ%ﬂﬁﬂ M7 b W/pé‘ﬂfnéih}ﬂS 2.2-dimethyl-1-((4
net hoxybenz n? no)-1-p O%It? ran-2-y| +(2,2-dumothyl- (4
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Example 2.33: tert-butyl 3-(fluoromethyl)benzylcarbamate
[0273] To the DAST (600mg, 3.72 mmol) in CHyCl, (30 ml) at -78°C, alcohol tert-butyl 3-
(hydroxymethyl)benzylcarbamate (630 mg, 2.65 mmol) was slowly added. Reaction mixture
was stirred for 1h 4t -78°C and a further 1h at rt. Then reaction mixture was quenched with
20  methanol, followed by sodium bicarbonate. After solvent removal, crude residue was colummn

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
95 THF was slowly added and the reaction mixture was stirred at 0°C for further 3h. Then
reaction mixture was quenched with ageous ammenium 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 g, 8.3 mol) in ethyl acetate (30 ml) 10%
30  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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sodium bicarbonate solution, sodium thiosulfate solution and water. Organic layer was dried

15  and evaporated to obtain 3-methoxy-4-methylbenzaldehyde in quantitative yield.

[0279] Wittig reaction of 3-methoxy-4-methylbenzaldehyde with cyanomethyl
triphenylphosphorane gave 3-(3-methoxy-4-methylphenyl)acrylonitrile in 77% yicld which
was further transformed to 3-(3-methoxy-4-methylphenyl)propan-1-amine using the above

described procedures.

20 Example 2.36: tert-butyl 4-(3-ethynylbenzylamino)-3-hydroxy-1-phenyibutan-2-
| ylearbamate:

[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 mumol). After stirring for 5 min, dichloro bis (triphenylphosphine) palladivm (II) (35 mg,

25 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, evaﬁorated 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
30  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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sohds were discarded. }? trtae was evaporated to dryness and the residue was column purified

to yield diethyl 5-(acetylthiomethyl)isophthalate in 95% yield.

5 [0284] To diethyl 5-(acetylthiémethyl)isophthalate (1.02 gm, 3.30 mmol) in THF (10 mb)
and MeOH (10 ml), sodium methoxide (207 mg, 3.63 mmol) was added and stirred at 1t for
2h. Then methyl iodide (0.69 ml, 10.9 mmol) were added in two portions. After stirring at 1t
for 4h, THF and MeOH were removed in vacuum and the reaction mixture was diluted with
ethyl acetate. Organic layer was washed with water, brine and dried. Column purification of

0 the crude residue yielded diethyl 5—(meﬂlylthiomethyl)isophthalate in 55% vyield.

[0285] m-CPBA (990 mg, 4.43 mmol) was added to the S-methyl compound (500 mg, 1 17
mmol) in CH,Clp (10 ml) at 0°C . After stirring for 15 min, reaction mixture was allowed {0
come to rt 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-

25 (methylsulfonyhnethyl)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 Brmolieff, et al. (Biochemistry 39:12450-

30 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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N1-(3-hydroxy-1-phenyl-4-(1-(pyridin-3-
yDethylamino)butan-2-yl)-5-(N- +++ |+t +
methylmethylsulfonamido)-N3-(1-
phenylethyl)isophthalamide
" 4- or 6-fluoro-N3-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-yh)-N1-(1- + i+ ERE
phenylethyl)isophthalamide
4- or 6-fluoro-N3-(3-hydroxy-4-(3~
methoxybenzylamino)-1-phenylbutan-2-yl)-N1-(1- + [+ ++
phenylethylyisophthalamide
N1-(3-hydroxy-4-((6-methylpyridin-2-yljmethylamino)-
1-phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)- | ++ + A4 4+
N3-(1-phenylethyl)isophthalamide
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-
phenylbutan-2-y1)-N3-(1-(pyridin-3- + + + +
yhethyl)isophthalamide
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N1-(3-hydroxy-4-(3-methoxybenzylamino)-1- .
phenylbutan—2-y1)—N3-(1—(3-methoxypheny1)eﬂ1y1)—5— [t +
(I‘I—methylmethylsulfonamido)isophthalamide
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-
phenylbutan—Z-yl)-NB‘-(l-(3-meﬂ10xypheny_1)ethyl)-5- e S U e B
(N—methylmethylsulfonamido)isophthala:mde
Nl—(3-hydroxy—4—(1-(4—methy1thiazol-2—y1)ethy1ar.nino)-
1-phenylbutan—Z—y1)~5-(I\I-methylmethylsulfonam1do)— e + -+
N3-(1—phenylethyl)isophthalamide
Nl—(3-hydroxy~4-(3-methoxybenzylamino)—l- .
phen;dbuﬂubZ-yD-S—Gﬂqneﬂnﬂnudiquuubnanudo}$¢3— s ++ |+ +++
(1—(4-methy1thiazol—2—yl)ethyl)isophthalamide
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(1-phenylethyl)isophthalamide
N1-(3-hydroxy-4-(3-methylbenzylamino)-1-
phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2- | + H+ |+ +i-+
yl)methyl)isophthalamide
5-(N-ethylmethylsutfonamido)-N1-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-yl)}-N3-(1- ++ el s S I o2
phenylethyl)isophthalamide
N1-cyclopropyi-N3-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-yl)-N1-((4- +H+ |+
methylthiazol-2-yl)methyl)isophthalamide
N1-(3-hydroxy-4-((5-methoxypyridin-3- _
yl)ymethylamino}-1-phenylbutan-2-yl)-5-(N- e o o S I
methylmethylsulfonamido)-N3-(1-
phenylethyl)isophthalamide
4. or 6-fluoro-N3-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-y)-N1-methyl- | ++ | ++1+ | ++
N1-({4-methylthiazol-2-yl)methyl)isophthalamide
N1-(3-hydroxy-4-((6-methylpyridin-2-ylymethylamino)-
1-phenylbutan-2-yl)-N3-methyl-N3-((4-methylthiazol-2-
yhmethyl)isophthalamide
4- or 6-fluoro-N3-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-yl)-N1-methyl-
N1-((4-methylthiazol-2-yDmethyl)isophthalamide
N1-(4-(1-(3-fluorophenyl)ethylamino)-3-hydroxy-1-
phenylbutan-2-y1)-5-(N—methy1methylsulfonamido)—N3- i
(1-phenylethyl)isophthalamide
N1-(4-(1-(3-fluorophenyl)ethylamino)-3-hydroxy-1-
phenylbutan-z-yl)-S-(I\I-methy]methylsquonamido)-N3- H+ |+
(1-phenylethyl)isophthalamide
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N1-(3-hydroxy-1-phenyl-4-(quinolin-3~ 4+ | +++
ylmethylamine)butan-2-yh)-5-(N-
methylmethylsulfonamido)-N3-(1-
phenylethyDisophthalamide
N1-(4-(3-ethylbenzylamino)-3-hydroxy-1-phenylbutan- | -+t | +++ ++
2-yD-5-(N-methylmethylsulfonamido)-N3-(1-
phenylethyl)isophthalamide
N1-(3-hydroxy-4-((3-methylisoxazol-5- 1+ +
yl)methylamino)-1-phenylbutan-2-y1)-N3-methyl-N3-
((4-methylihiazol-2-yh)methyl)isophthalamide
N1-(3-hydroxy-4-(3-isopropylbenzylamino)-1- H+ | +++
phenylbutan-2-yl)-5-(N-methylmethylsulfonamido)- N3—
(1-phenylethyl)isophthalamide
N1-(3-hydroxy-4-((5-methylfiran-2-yl)methytamino)-1- | +H+ |+
phenylbutan-2-yI)-5-(IN-methylmethylsulfonamido)-N3- |
(1-phenylethyl)isophthalamide |
2-fluoro-N1-(3-hydroxy-4-(3-methoxybenzylamino)-1- | + -+ ++
phenylbutan-2-y1}-N3-methyl-N3-((4-methylthiazol-2-
| yDmethyl)isophthalamide
NI-(4-(2-fluoro-3-methoxybenzylamino)-3-hydroxy-1- | ++ |+ ++
phenylbutan-2-yI)-5-(N-methylmethylsulfonamido)-N3-
(1-phenylethyl)isophthalamide
N1-(3-hydroxy-4-(N-(3-methoxybenzyl)-4-(2- ++
morpholinoethylamino)-4-oxobutanamido)-1-
phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)-N3-
(1-phenylethyl)isophthalamide
methyl 5-((2-hydroxy-3-(3-(N- -
methylmethylsulfonamido)-5-(1-
phenylethylcarbamoyl)benzamido)-4-phenylbutyl)(3-
methoxybenzyl)anﬁno)-S—o?mpentanoate
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N1-(3-hydroxy-4-(N-(3-methoxybenzyl)-4-ox0-4- +
(pyridin—3—yhneﬂ1y1mnino)butanamido)—1-phenylbutan—
Z—yl)-5-(N-methyhnethylsulfonamido)~N3—(1—
phenyiethyl)isophthalamide
Nl-(3-hydroxy-4—(N-(3—methoxybenzy1)—5-oxo—5- +
(pyridin—3-yhnethy1amin0)pentanamido)—1—phenylbutan-
2—y1)—5—(N—methylmethylsulfonamido)—N3—(1-
phenylethyl)isophthalamide
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N1-(3-hydroxy-4-((5-methylisoxazol-3- ++ ++ ++ .
yhmethylamino)-1-phenylbutan-2-yl)-N3-methyl-N3-
({(4-methylthiazol-2-yDmethylisophthalamide
N1-(4-((5-fluoropyridin-3-yl)methylamino)-3-hydroxy- | -+++ | +++ T+
1-phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)-
N3-(1-phenylethyl)isophthalamide
benzyl 4-((2-hydroxy-3-(3-(N- | ++
methylmethylsulfonamido)-5-(1-
phenylethylcarbamoyl)benzamido)-4-
phenylbutylamino)methyl)piperidine-1-carboxylate
N1-(3-hydroxy-4-(4-methoxyphenethylamino)-1- [ e
phenylbutan-2-y1}-5-(N-methylmethylsulfonamido)-N3-
(1-phenylethyDisophthalamide
N1-(3-hydroxy-1-phenyl-4-(2-(pyrrolidin-1- + + +
yhethylamino)butan-2-y1)-5-(N-
methylmethylsulfonamido)-N3-(1-
phenylethyl)isophthalamide
N1-(3-hydroxy-4 (2—methoxyphenethylammo) 1- H+ | ++
phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)-N3-
(1-phenylethyl)isophthalamide
N1-(3-hydroxy-4-(3-isobutylbenzylamino)-1- +H+ |+ -+
phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)-N3-
(1-phenylethyl)isophthalamide
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hi azol - 2-yl neth

phenyl but 8tuetayd ) - Nl - ((4- net hyl t hi azol -2 yT) T G ek v AR Tl
N - (4- (3{ i hyaogrebiay)-Benzyl am no) - 3- nyanosy-1- F+FF FFF [ _
phenyl but @rifl2orythgthdi3ibersybiylindyButf{ Ayyatsubibfil 9zol - 2- 1mgth 1)ji so ht hal am de
Nl - ( 3- hy diNGx({A-rethAthives oy hal)idoghthlapmdk - +++ +++ _
pheny| buf & -b2ral-N3 KB hpedyyd-(NdethéZbamyRykdon d29%- 4- yl neth 1)1 s50] ht hal ani de
N - ( 3- hy dit-gkstytbufad-2rgl-N b dl@m no) - 1- |+ ++| pherlyl butlan- 2yl ) - N3
- met hyl - NgDméthyhisophthythehidde azol - 2 yl ) met hyl ) i sgpht hal am de
NI - ( 3- hy dNoxyeldpehit-Ny(haydtbgnzyd-am no) - I- + 444+
pheny| butl soeth2xppbrzyMNEinopLpiemyNiditfn( 2yt figd-t hi azol - 2- .
yl ) met hy| ictholttiizob?-ghietayl NkophBalamiieoXxy - 4- ( 3- et hoxybenzyl anifno) - L- +-+- +++
pheny| but Ni-(ZhydryxyN3GrméthodlybdBy ooyt NYT T NI 4204~ 2- yT)meth
') - 5- ni t [ phesgibttiad-FIyNDem dhyl (8- ([ dicthyloxdzo{-3- Mt hoxybenzyl am no) - 11 +++ +++
phenyl but giim&bglligopihqlaeitibly| sul f onyl met hyl ) - N3- (1- |phenyl et hyl )i sb
ht hal am gN148-hydrebeyel-phehyihi-@z0knZethfidmmb)Bita)- N$- (31 NYTT OXY- (3~ f++ +++
met hoxy beBziNsrmethyl-N-(eh ety ihibanz2- yl ) - N - met hyll i soht/hal ani de
N - ( 3- hy dylpxathiDisphiehaldmide ( 3- © +++ +++
(trifl uof Nivea-hykoybef A3 naifor oy Heb Ry Bmiha)-15- | N+ 1
met hy hnet phehgbiktienstiNIaheti3-N3L(phaemyliabiybi s ht hal am de
Nl - ( 3- hypylpugthylisodhih@dniiaxybenzyl am no) - 1- + ++
pheny| bug Hb-eeioheyyl N3-@aiytnpky-di33{ (4- met hyl T hi azol - £-
methoxybenzylamino)-1-phenylbutan-2-y1)-N1-((4-
methylthiazol-2-yl)methyl)isophthalamide
N1-cyclopropyl-N3-(3-hydroxy-4-((5-isopropylpyridin- | ++- | +++ | ++ | 4+
3-yDmethylamino)- 1-phenylbutan-2-yl)-N1-((4-
methylthiazol-2-yDmethylisophthalamide
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1- +
phenylbutan-2-yl)-N3-methyl-N3-(pyrazin-2-
yimethyDisophthalamide
N1-(3-hydroxy-4-(4-methylbenzylamino)-1- +
phenylbutan-2-y1)-N3-methyl-N3-((4-methylthiazol-2-
ylmethyl)isophthalamide
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-
phenylbutan-2-y1)-N3-methyl-5-
(methylsulfonylmethyl)-N3-((4-methylthiazol-2-
‘yDmethyl)isophthalamide .
N1-cyclopropyl-N3-(3-hydroxy-4-(3-
methoxybenzylamino)-1-phenylbutan-2-y1)-5-methoxy-
N1-({(4-methylthiazol-2-yl)methyl)isophthalamide

5

[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 pM, a "++" representé. an IC50

from 1 to 5 pM, and a "+++" represents an IC50 of less than 1 uM. In Table 1 above,

compounds names that appear more than once include alternative sterochenical

configurations.
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yl ) met hyl )i sopht hal am de 81 Structure MK CDK MLK Cel |
N1- ( 3- hydr oxy- | - phenyl - 4-(3- +++ +++

(trifluoromnet hoxy) benzyl am no) but an- 2-yl ) - N3- net hyl N3-
(4-nmet hyl t hiazol -2-yl methyl)iso hthal am de

NI - benz 3 4 met hoxybenzyl am no) - +++
1- pheny%ﬁﬁgﬁ@yﬁg—ﬁﬁ?@%&et hyl t hi azol -2 yl nmethyl)iso hthal am de

N1-cycl ([IIBBBI y INING2S, BR 3y drsyy- 4 (43methytthiazol-2-yhmethylamino)-1-phenylbutan-2-

rrngt E;T%”P){ am nﬁ%lé{-éi’ %gfo)n L] %ﬁm-égenyle%ﬁ)lsophthalmde IHNMR
NI - ( 3- hystoaxyz 1
phegl | but an- 2- M(asmﬁe@k?y%gwgﬁg‘mw ?%;2283 (-S 3mi§r?1§t3h§/?g?s4gnht hal am de
NI - h9&%>§yﬁh éﬁéﬁy 5![13 phé § %%1&9)(@0&9 §20-5.35°(m, 1), 6.80 (
t I
N 7 (5 DT, AGTR (o, Al TR R e )lléﬁh@é%?ﬁgr@l?ﬁ%@fg%m 9.

henyl h | t
oY DA AT e 2 AT A5 o, AL o
- e
120 T U iR RS Bl o aithoneeh G Sk M B L B
met hy! t Bizaze) 31? yl75s a3 3768 sathaba Aﬂeo 4, 40(m 1H), 5.50-5.60 (m, 1H), 6.72-

Nl - ( 3- hydr ox - met hox benz%/l am ng()- -

phenyl bét9§r(1123ﬁj) 7 N@“W%)t(lﬁ#ﬂms Thyr |%@D TRt/ OmsldDng RSl (e

Nl - (3-hy ﬁijoxy 4- (4- met hyl benzyl am no) - 1- + phenyl but an-2-yl) - N3-net hyl -
-((4-methyl thiazol -2- yl)nethyl)isophthal am de

N - (3- hyghofiy M- (o, SR R BB AN R 1) Rosch-1-RREME L AL 8¢l ) - N3- met hyl - 5-
methyhneﬂlylsulfonamido)-N3-((R)—l-phenylethyl)isophthalarnide: 1H NMR (300MIz,
15 CDCL+CD;0D): 1.56 (d, 3H), 2.82 ( s, 3H), 2.68-3.02( m,4H), 3.27 ( s, 3H), 3.70-3.85 (
m,3H), 4.25-4.35 (1m, 1H), 5.20-5.30 (m, 15, 7.10-7.40 (m, 15H), 7.75-7.77 (m, 15,
7.86-7.90 (m, 1H), 8.01-8.03 (m, 1H).

[0291] N1-benzyl-N3-((2S,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1 -pixenylbutan—fl-
y1)-5-(N-methylmethylsulfonamido)isophthalamide: 1H NMR (300MHz, CDCl;+CD;0OD):

20 2.84 (s, 3H), 2.70-3.02 (m,4H), 3.30 (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-((28,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-yl)-5-nitro-
N3-((R)-1-phenylethyl)isophthalamide: 1H NMR (300MHz, CDCl3+CD;0D): 1.59 (d, 3H),

25 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-yI)-5-(N-
methylmethylsulfonramido)-N3-((R)-1-phenylethyl)isophthalamide: 1H NMR (300MHz,

30 CDCL:+CDs0ODj: 1.58 (4, 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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(et hyl sul f onyhnet hyl ) - N3- ((4-net hyl t hi azol -2- 1) nethyl)iso hthal am de

Nl - cycl opr opyl - N3- ( 3- hydr oxy- 4- ( 3- '

met hoxybenzyl anri no) - 1- phenyl but an- 2-yl ) - 5- met hoxy- N -

(4-nmet hyl t hiazol -2-yl methyl)iso hthal am de [0287] In TabI e 1, for the Ki
data, a "+" represents a 1{i of great er than >501nM a "++" repr esents a

Ki _from 5?%0P1Pc§@ ?9%7'3‘3‘511;3%%03 3'6’7£ 1}1’)%&@%&5&8 of@K %453% an 320

For nt's an | er t M
"++" repr &§Q~ﬁ16$(mnlmltﬁgfplomm7i8ﬁ) 5 M and a "+++" repr esents an | C50 of
|l ess than 1 pM In Table | above, conpounds nanes that appear nore than
once i ncl [MM]aINB((BQBRm}hﬁdraqet tﬁaﬂ&aﬂybem@m@h@hﬂ@hémd@tm@ylﬁ@ipl e 4:

Char act N o
N aE ?gsegl Zg?ﬁ“ﬁ@’ﬁ nm%‘"%?%]jr%}p AT isophthptamide; LT AME 6P M eny 1 but an- 2
T 1) 5 { Sbon)eytasesiiyd, 9 oD DjENS, £ (R 51 (4meny D22 (5, b, S6pRERal ani de:

2 785, o0t g o Tignye i hsebitl it b g 5755l 3 0™y 4o

(m 1H), )206%185%),(78e (1H)s), H1180H, 3, dd 3)-80 ©.10- 7. 40 (m 10H), 7.79-7.82 (m
1H), 7.90-7.92 (m 111), 8.01-8.05 (m 1H). [0289]

N1-((2S, 3@25@ hyd{e YR ¥4-( GHrBhAPXHhaRsYL-glinthylathino 8 hydoug-an- 2- yI ) - 5- (N-

T (4 ot hRTRPEE ISR By S A oSO Ty g amice

cl:(t)x:l3 3§§D?m)~nvm(3®8wﬁ7 C]SG:HJ%CDQ)%BB.l?TGGi(d, 3, (2.32 SBSH][ 2, 680M9ﬂe9( m,2HJ03.34 02 (m 4H),
S . =0,

5. 50- 5. 60°( fzﬁ]3%953?775193%1?1),(%?9'&%4-%{]m§?,1§ﬁ-%g%f@(f%&)45 2t ﬁﬂém%(}% &, (m

1H), 7.9073002, (3), 1H)-7.78( H51H), 1867189 ( il B, S0 (m, 1ED).

N1- ((2S, 3R)-4-(benzyl am no) - 3- hydr oxy-1| - phenyl but an- 2-yl )-5- (N

ggg%\//:_lzmt pozbsul ND((MHP%H(B&r(lfnRhylﬂlx4‘»’1bﬁemylblﬁithﬂhr)lmspﬁhifdmiwléﬁvmﬂbﬁ?ilmNZ/ED

5207 (s, 23 Cnatpvipegateyiiol ey ihhpen dng fsoptthsp e Bripde 1)

7. 10- 1540 (R00MIEEIBAN+TD-T8)71.39 (d( i), LB (s, 3H), 864 Ts, 910), @rhS 218-2)(m3HD12~’8 03 (m
1H). [029

N1- benzyl ilS]r\@m( ?%%(83%) ?%'-3 %(S:fr%gyg-'@?: 3('?30- (rr%’tlﬁz)’fyzbse%?izy %n%HRbﬁ 182 3 I%)Ut an- 2-
yl') - 5- ( N- mes-iyBR et GHDs U7 7-G184find &), § GPTt S lna LS. 06-8. AVR E@osz
CDC13+CD30D): 20 2.84 (s, 3H), 2.70-3.02 (m4H), 3.30(s, 3H), 3.74 (s,
3H), 3. 70{@983 WH(3PR)-3hPledy-4¥Si-14-metHylthidob8-y)sthylabdo)-6-pichyBuds- (m 2H),

]7_i_|)10- [70:238%](315]5 &‘]2 Hgthylmet%ylsulfo %mﬁ& N% |_QR) lwph%gyletzyl%sd'opinﬂiﬁlaﬁﬂzge) 1H ﬁl\ﬁ? 8.10 (m
NIL- ( (28, 3ROOBEHYAPCHYCLATD: el MokFhess |, 3H fio )5 SHzphahid Bk 4A42-841) - 5-ni t r o-
m,2H), 2.81 (s, 3H), 2.95 (d, 2H), 3.30 ( s, 3H), 3.58-3.65 (m,1H), 4.00-4.12 (m, 1H), 4.30-

4.42 (m, 1H), 5.22-5.34 (m, 1H), 6.79 (d, 1H) 7.10-7.32 (m, 10H), 7.74-7.78 (m, 11),

7.94-7.96 { m, 1H), 8.02-8.05 ( m, 1H). Melting point: 80-87 °C

[0298] N1-((28,3R)-3-hydroxy-4-((R)-1~(4-methylthiazol-2-yl)ethylamino)-1-phenylbutan-

25 2-y)-5-(N-methylmethylsulfonamido}-N3-((R)-1-phenylethyl)isophthalamide: 1TH NMR
(300MHz, CDCl3+CD30D): 1.43 (d, 3H), 1.54 (d, 3H)'2.33 (d, 3H), 2.62-2.84 ( m,2H), 2.84
(s, 3H), 2.87 (d, 2H), 3.27 ( s, 3H), 3.65-3.75 (m,1H), 4.00-4.12 (m, 1H), 4.28-4.48 (m,
1H), 5.18-5.32 ( m, 1H), 6.76 (d, 1H) 7.05-7.35 (m, 10H), 7.78-7.81 ( m, 1H), 7.87-7.90 (m,
1H), 8.02-8.05 ( m, 1H). Melting point: 85-90 °C

30 [0299] NI1-((28,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-yl)-5-(N-
methylmethylsulfonamido)-N3-((S)-1-(4-methylthiazol-2-ylethyl)isophthalamide: 1H NMR
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N3- ((R)- 1-phenyl et hyl )i sopht hal am de: 1H NVMR (300MHz, CDCI 3+CD3CD): 1.59
(d, 311), 25 2.70-3.02 (m 4H), 3.73 (s, 3H), 3.70-3.85 (m3H), 4.28-4.39
(m 1H), 5.20-5.35 (m 1H), 6.72-6.88 (m 2H), 7.10-7.40 (m 1211),
8.42-8.44 (m 1H), 8.55-8.57 (m 111), 8.74-8.77 in, 1H). [0293]

N -((28, 3R) - 3- hydroxy | - phenyl - 4- (pyrazin-2-yl meth Iam no)

met hy In@@@%ﬁ @g))ll\a @[ F2Y); 13H ey, 26B2IBH Hell! a{ﬁdﬁha’g# A

s @dresﬁ)z%ﬁpiﬁ)%gﬂy Ay, @82;5; 51 1H?fg©?37qf H§ m 4H) ,

5. 25- 5. f"o“ 7.3 50 (on 152,?7774107947(@@783-738@3 . 7.93-7.97
(m 111 3807% 11), 8.40-8.42 (m 111), 846848(m 111),

8.59-8. Melt(nﬁlPOEIléY‘ﬁ | ting point: 75-80 C [0294]

N -((2S, 3R) - 3- hyd 3- et ] S5- (N
ot hyndeo) S GBI S REPOTR) M RET R Eopt ol e L H MR (500

sopht ha
M. 5 Gy SRS (01, pdoy i Feibath i 3;@%%}1 ®2622§874421(62( 53 4%1
6. 78 ( 1XDClmCDseDEH-6 (BEH, éﬁg((%%h)ﬂ%:”ézé‘g‘@zﬁ > 78 (133, s). 7.89
&EH((E)SI%%ﬁé %1'1:9%54)25 4?3(137}}505 D-5pBRB5]H), 6.73- 69;;)111 4H)m'; paid -
enzo rao
pheny! burtalfH2- 7yﬁ5)7—@=((nhl-lﬁé’trfll'f%§r%gfé§)1 ]Sl_l??f ?(l%%gﬁlgg%‘j ﬁ% ((ﬁl'xl’])%?hl3 phenyl et hyl )i soph
thal ami dg: 10 111 NVR (300MHz, CDCL3+CDBOD): 1.56 (d, 311), 2.81 (s, 3H),

26829(m4H) 3.24 s, 311), 3.70-3.77 (m 1K) 39040#2
4. 30- 4. 4@%‘5@1 r\g(z@,;?@@ia& 4n rﬁel]fl;jxypk%nﬁﬁylarﬁlngb plhguybrigP- &7 77 (m
7 89

111 5 ¢ :

N - %(23 @@y@@bﬂ@nm%{%@iﬁé 8‘1‘3“321&@1 bl F“‘qgn%m %ﬁrﬁg}ﬂ phenyl but a
r(‘ﬂcn%mod 3§, J =7.2 Hz), 2.75 (s, 3}1),277307(111 SH), 3.24 (s, 3H) 4

2 yl)-5-

t hyl nethyl s pd']@j‘(yrlg 1.)12-30phth.hal am de:
111 NMWR 15%@@@%4421) @@%9@51}%@“&?)6% 2" 14H?]’Z 1311?@12 24 (s,
311), g 7§@7@ AHE), 21578, 11)s, 311), 3.23 (s, 311) 3.36 (s, 211)
360§7ﬁpr2n 25432(m1H) 5.18-5. 32 111), . 7.05-7.32 (m
1011) g@ 37]ﬁ (QgBR)lgtglydrogy,a@-ﬂmﬁmbemmmm)l eraf@uamc?gﬂ P ”ﬁ‘i’? [0297]

tan( (28 it I‘Eh?a)éoIZﬂS b HNARBoRL, )@jd,ml @80-0.65 - 1- phenyl bu

2- g&l— t hyik ety b so2fesrmnid)y R-ORS-02(R) 2. BREAGOSERSD) #2881 hal ani de:

111 NI\/R 1 17 66760 (m31M), 732 6. 9Hz

2 37 (d, ®1 )4%6512%%8 %%%(ﬁ‘ ﬁﬁﬁg’l %&1)8}9 gs (751 (nzlfl)) 3.30 (s, )

G b T 7 07 32 (m To1k), 7747 78 (m 111) 7 64796

111 . 7.94-7.

En”{ 1113 31?{@382 (8 SRy 1adYy- 4%4mmh?@)epmlwﬂ0)gﬁpmwl@tﬁbég§151 &

l\lgn((gg AN ﬂ1y1me 1£ oxy médg)(}@ (&5 FnERAW oAk mide: YHMMRYS@IMHD) - 1- pheny| bu

2 yI) 5- (W gk gmémmnamﬁa{a)aﬂmv(ﬁi@uaﬂbﬁﬁf’é% 55 Lobht W4l ani de: 1H

(300 1 1HL)7.92.(838).d, 311),
2 62 2 8 Bt 2 AL &%@951‘2&1 168 6.51403 (od 15%), 083 ($1H1)7.2.(83H] )

35 8.13 (s, 1H).
[0304] N1-({25, 3R)-4-(3- —fluorobenzylamino)-3-hydroxy- 1-phenylbutan- -2-y1)-N3-methyl-
N3-((4-methylthiazol-2- yDmethyl)isophthatamide: 111 NMR (300MHz, CDCls): 2.40 (s, 3H),
2.76-2.81 (m, 2H), 2.92-3.05 (1, 5H), 3.71-3.78 (m, 3H), 4.26-4.42 (m, 1H), 4.86-4.96 (m,

2H), 6.88-7.66 (, 14H).

((S)-1-(4-methylthiaz ol-2-yD)ethylamino)-1-phenylbutan-

30  [0305] N1-{(28,3R)-3-hydroxy-4- 1
-phenylethyl)isophthalamide: HNMR

2-y1)-5-(N -methylmethylsulfonamido)-N?)—((R)—1
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(s, 311), 2.87 (d, 211), 3.27 (s, 311), 3.65-3.75 (m 1H), 4.00-4.12 (m
111), 4.28-4.48 (m 111), 5.18-5.32 (m 111), 6.76 (d, 1H 7.05-7.35 (m
1011), 7.78-7.81 (m 111), 7.87-7.90 (m 111), 8.02-8.05 (m 111). Melting
poi nt: 85-90 C 30 10299]

N - ((2S, 3RooBmy dpexy- #24 @; mtﬁmbﬁ?zyhmsm@m fnphenyh buh B1023.94-) - 5- (N

met hyl net hyl sul fonam ‘do met hyl t hi | -2-yl)ethyl)isopht hal am
de: 1H vaﬁt% &2 o &@%éfé {’ %ﬁ 2.34 (s 311), 2. 68- 2- 88
maH), 2.77 311 3

( (s, é (s, 62 3.82 (m311), l;o (s, 311),
4. 27- 4. 3810BRST 10912 éR&éthIB&y H3-metheyybepzyiemino)dphepylbuian2- Y- N5 7 50 (m

5H), t7 Z, %m%th?fleQgg -théBhylisdxaB8-5 LRty Misoplinddmidé: ' BOMNR QR00o(WHz,1383¢1,) 5 Mel ti ng
p0| n

5- (N- efhy Pﬁéf?lfﬁ}l (& ﬂlfdaﬁéﬁw’f’&é)(mi\iﬂ)(l 467 3R mglitly 4P 5%42 4% 3ERE AT Bz Y| ani no)
Célgggggg% t7am 7211y(im) '1H§’>6(963)92¥m9ﬁ§ﬁ¥|8616VBB|2(M6§IQ}919801311&'@!1¢H11) zllrv7 (3g2?|\,/;4z
3. 62-3. 8415 34—’63 4% o 1(5?‘)J 33hy3- 89@%@% 98 g‘&g@ %@o‘ﬂ%éﬁ? %147%

6. 73-6. 901f 23@@3H§’Iﬁ)§ﬂsﬁcln 1011), 7.66-7.72 (m 83787(m
1H), 802806(m 1H). Melting p0|nt 110 116 C[0301]

N -((2S,3 rh By iakrigty 1)-5- (N
met §1§/| rret ?&/?Zul ?qgﬁg§1$§23%w IIL%T ph }S z}ll )|3 E\’&t&;\%mggw ﬁ ?\II\/R ES
00MHz, 10 Cryciyimethyl %leéqlrma 2) Pl?ﬂ#%ehﬁf 939'% o (m 811),
3.24 (s, @bcl;),a 835078451(® 181820 (s, BHH 8-13-00 ((ﬂmHjl,lsl)oz (4 128-748346) 161y)7.651)

(5ﬁ124él5-lj 76 ggm(g{? ii%g%pge@%) e S8 o 165% Fo- s T, 3 6v5194 (m, 40 7- 91

N - ((2S, 38)3{)@5 ByA0l 208t Y2 96 (3 SHE R ey l2teenay Ly R2e Xs, mphﬁaydi B Aan.p253¢67) “ON3- net hyl
N3- ((4- net hyl t hi azol - 2-yl ) met hyl )i sopht hal ami de: ' H NMR (300MHz, CDC13):

g 28 g gg [0(3@9] 61;‘1%@28 ,32)4% ﬁI@xy— heny%zl MGBﬁ&hy%%ﬂQ)b&arQQyB 50%1 g m992|(—|)
4y, 2515 MRy ol R (R0 by B e g (i N o0 "
et hy et E“ﬁ‘?u?fmon?m‘s"d(ﬁf LR TR T (3“"’(’7) e b m”L N
(300MHz, O&HE%S)m 1%32%63%1% @%9‘3?9“9( ; %%ég?gnh%h)%ﬁife %33 (m
71), 3.292113,3.8H), 318, BA%-BoO(n, CH), 2.81]s, 3H), 2444. 7 {m( 76, 1.0} (s, BHRI-6B.(d2 (m

[1(%2)21]6. 935y(- 23 Lm, 44H) . 7.83 (s, 1M, 7.94 (s, 1H), ?58.13 (s, 1H).

NGt B o) | N oS IR O S Ra S n Rk o b 2 Cocas) |

2.40 (s, 3B)s5-(N-tael§hiRkulfoRamdibi-N3-(2R)ORpBnPbthyMisophthifamid: FINBIFG0O¢m 31),
4.26-4. 421\81% c]ti'é))a 84058(9 1%) 97697((m1H),271781(s 1}8 8851 463&,(1%)1%81)118 (m, 1
H), 6.97-7.08 (m, 1H), 5.98 (s, 1H), 5.26-5.41 (m, 1H), 4.33-4.43 (m, 1H), 3.82-4.01 (m, 2H),
3.61-3.65 (1, 2H), 3.33 (s, 3H), 2.99-3.02 (m, 2H), 2.83 (s, 3H), 2.75-2.76 (m, 2H), 2.21 (s,
25 3H), 1.70 (s, 1H), 1.62 (d, 3H).

[0310] NN1-((28,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-y1)-N3-((5-
hydroxypyridin-3~-ylmethyl)-5-(N-methylmethylsulfonamido)isophthalamide: YH NMR (300
MHz, CDCl3) 6 8.15 (s, IH), 7.81-7.98 (m, 3H), 7.72 (s, 1H), 7.06-7.27 (m, 9H), 6.86-6.89
(m, 2H), 6.79-6.81 (m, 1H), 4.34-4.46 (m, 2H), 4.22-4.34 (m, 2H), 3.95-4.03 (m, 1H), 3.88-

30 3.91 (m, 2H), 3.60-3.80 (m, 4H), 3.21 (s, 3H), 2.77-2.98 (m, 7H), 2.27 (s, 1¥}; m.p. 100-
113.5°C.
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30 [0305]

Nl -((2S, 3R) - 3-hydroxy-4-((S)-1-(4-nethylthiazol-2-yl)ethylam no)-1-phenyl bu

tan-

2-y| ) - 5- (N- et hyl et hyl sul f onam do) - N3- ((R) - 1- pheny[ et hyl ) i’ sopht hal am de:
"H NWR 85 (300M—|z CDC13) 2.25 (s, 3H), 2.38 (s, 3H, 2.65-2.81 (m 2H)),

é {933 ; ég O%i]ﬁ 142”35 b- ﬁp@gdﬁ (%238 38R) 3n}1y 3015:%24-(%-n%§]10xy§enz§11@nm1)lH)henélfIbgt%n( s, 2H),

N1t g (lzs Ngfz 8&1%@1; §b{h§})ﬁqihh@mmﬁﬂmm@0§ﬁw{29h®ﬁ)}ébbﬁﬂm 29l ) - N3-
met hy

N T L i i

7. 37- 7. A2(ph, D), BI76)3.97/ (il BFY, - 2288-3.08 (b £, 277 BB {m] 2HY, ;17 {<] 11), 16090 38).92 (m
211), 6.80-6.83 (m 1H, 6.00-6.14 (m 11-1), 4.77 (m 1.5H), 4.33-4.47

E m 1. ﬁ) 1) [0%33?!(7)16 3 $glu6rmN36@s 319- ﬁlé’yd_f_ox@& -Grinetbdd/penzPlafiihoR1 PBenyiountadH) , 2. 47
S, S, ; . - L

N1 (25, s 3 et Bt MRS SgP heta P RSHEIOST- 1) 5 (v
10 met hy!l mey, mbsahf(@,n&m d0)-7 83 (o (BB, - Phenying LHY) §666pnhahns. e ' H NI\/R

500 (o, 17 (PP st Py 207 i 8y oy 2bordon Lo g

5. 28-5. 382(23([;,111}1])53 ﬂﬁﬁ@l—ﬂ—lﬁ&;{ﬂﬁﬂm 3.64-3.84 (in, 41-3), 3.30 (S 3H),
2.81-2.95 (m 5H), 2.63-2.69 (m 1H), 2.28 (s, 1H), 1,53 (d, 311); mp.
33-67 16- 08ﬂI 1-((28, 3R) -3- h?;droxy -4-((5-methylpyridin-3-yl)methylamino)- 1 -phenylbutan-2-

s &éfﬁ’yﬁﬁm?%%ﬁ%%w@@%% e Sahawé‘é%hﬁ%%%amﬁ%‘:ﬁéﬁﬁ\‘m%@f IR (300
R/HZ 7085@4?3@13 #9886 Bl 1K07B. 32:83)5(1117111933 1(98(5 1ED,19. 173 , B9, §.64-8.0Hjm, m)g? 2840
( 2 IH), 395893 @alfén?k%%)"g (3, %g 23%‘% (- %5%6 3?936 %1(‘3? &ﬁméﬁ)wdz‘* @3 o5 (m

%;l) 842 81115 4.33H)4) (@, Ty, 2.998.04 10, BL); 157-2.80 2m(2H), 1BY (s, IH2.9¢65,09 @) ; m p.

NI - ((éé 3éﬁlé%ﬁ§a %&&fﬂﬁ%%%?héﬁkﬁﬁ?é %g&&psgs FQ&%F# 3%% no) - 1- phenyl but an-
2- yl)-5-( N et h ul f do | hal d
ke (b EBetty Win ol t dshanpeis i LIRSt ) 3BTy I o A2
7. gg g j(lJn{eﬂiyl ﬂﬁl«ﬂ)ﬂ-pieﬂsetﬂyms&pmmmde H4, NMR §7007ME18, Qmﬁ;ls)léﬂ}él '56.”9811 ( s( 1H),
5

3. 33! %‘?7 1%5)042 3; BgD6 856 %ﬁméﬁ? 651-553 ?mo@@é i, 21%9%]%8%5 §6211;n
2 21 (s, @3HH).30-44%0n,(131), 319)3.931 (a6 2H],G,023H)4 (nf, @BLAL75-2.95 (m, 3H), 2.42
N - , 3R) :.3- - hox | 1- phenyl but an- 2-yl ) - N3- (( 5-
hydggégpyﬁ%aﬁ%?égEOF%%é 3?%E@J€R%%§?ﬁ§lﬁ21R§?sulPoﬁgﬁldg)?goph¥hélanlgé
H NMR (30 7
D 27?%%42 ﬂi@éﬁ&?‘ﬁ@ @{m E%ybe%zy%“’é") }%ﬁm‘%&ﬁ yg? A5 46 (m
2H), 4. 22 ndetESUN{H(R)2 HjhenBetBB YigbpiBalfrmide: TH)NMB. (3 m&sclg@b)(arﬁ 6RTP1 (8. 60- 3. 80
(m A1) 18, Thole 1 Yok 40 (B 1508 55 Bloo () 211 6. 776(63 (i B 657 ;1800 113.5
© 6.32 (s, 1H), 5.25-5.37 (i, 1H), 4.30-4.43 (m, 1H), 3.65-3.90 (m, 5H), 2.95-3.16 (m, 2H),

25 2.72-2.95 (m, 3H), 2.13 (s, 3H), 2.02 (s, 1H), 1.60 (d, 3I1).

[0316] N1-((2S,3R)-3-hydroxy-4-((5-methoxypyridin-3-yl)methylamino)-1-phenylbutan-2-
y1)-5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR (300
MHz, CDCl3) 6 8.25 (s, 1H), 8.09 (s, 1H), 7.98 (s, 1H), 7.76-7.82 (m, 1H), 7.72 (s, 1H), 7.16-
7.44 (m, 14H), 6.77-6.86 (m, 1H), 5.30-5.45 (m, 1H), 4.30-4.42 (m, 1H), 4.00-4.12 (m, 1H),

30 3.73-3.87 (m, 2H), 3.55-3.73 (m, 2H), 3.33 (s, 3H), 2.98-3.03 (m, 2H), 2.82 (s, 3H), 2.60-
2.69 (m, 2H), 1.70 (s, 1H), 1.66 (d, 3H).
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0311] 4-
ES-f I u!)r o- Ngr ((2S, 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) - 1- phenyl but an-
2-yl)-N-((R)-1-phenyl et hyl )i sopht hal am de:' H NVMR (300 MHz, CDC13) S
8.25-8.29 (m 111), 7.78-7.85 (m 111), 6.89-7.37 (m 1711), 6.66-6.82 (m
1H), 5.28-5.37 (m 211), 4.32-4.44 (m 1H), 3.76-3.92 (m 511), 2.95-3.06
(m 2H), 3{7% I%_5ﬂugmN?_wgs,3R)-111y4my-44@-memm@ew,lmawr1-@6@6@1 6- or 4
2 g1y < NAL TG g G PRV B S EERRR (a0 e LSy S
511y, e T B L e osan 5255
(m 61151,}D24-5€935-92@82§M4’-3§141§7, (‘“2%@%26(9?987)(2% Bh 25" ’2:(2§(s,’ 111), 1.53-1.55

d, 31-1): . , 1049 04 (s, 1H).
(NI -((2S, )Sﬁ}iar?;zléfgg%’%n( (5- Freﬁ};}zpyri di n- 3-yl ) met hyl am no) - 1- phenyl but an- 2
e SR e s oy ety el PO ol a

, . er 1 RO! 0 , ,

8.13 (s,z-m—r)l,—m@hﬂzﬁls(.(”cmefélpﬂﬂ“%ﬂ}‘?‘yI)‘??@%l?‘i‘gpﬁ‘%% iH, 7. . ;}1)7 % 9ém 111),
7.15-7. 4.49‘1-9)(:@ 5 i&i‘iﬁ)@z &11?,-23@;’50295.45 (m, LUE),)6,875. 806 28 6(rf0-51@ y - 2732-4. 41 (m

111), 3 1), -3 1 SHS,.29%- 3. 09
15 )211) : (3221®14-§%§‘-T§@'&’)1,}3)’23!"2715)%? @%@{%‘7@ g?’gl%ﬁ’(zé%(ﬁ%(ﬁf@’z‘jﬁ%s (s, 1H ( m1. 65

(d, 3H). ? , 2.46 (s, 3H), 1.68 (s, 1H).
N - (( ;DS, %E -a%’fﬂr%)dr ox(il- 4- ( 3- met hoxybenzyl am no) - 1- phenyl but an- 2- %1) -4- or 6-

hy!l - N3wf (R | ' idineReylyhedryipyrine BbohappPUaErC13) 6
;T?g 1}/7- 21’51)3 %1' )N%{ @@gyi 8§ diyky)-i-epidtinddyaidineley P )

. 14-7. 4 iRH 28 6,180; 6. 85 (m
111), 6. yaéaNzgetbﬂ@e@ﬂyeﬁ%?lﬂéPﬁ%é&??ﬂhe‘%ﬁ?’?ﬁ?%g%%ﬁm( m (Z%% AL
gm ??)1) @f@%@%ﬂgé@ 121;b)52-257£@,2H95'.1(1rﬁ.29a’£u)19ﬂ)z7@%7-05(55“( s ?D, 1. 74
s, CoL. : . 64 . -2.93 (m, 2H), 2.78 (5,
N3- ( (25, Qﬁﬁi@bH%’d%-é@(ﬁ'ﬂ%ﬁ(lgﬁﬁe%‘ggdiégggfgﬁ)g%%ﬁ% > 2p?11e$1>?l e 2-yl)-6- or 4-
met hy le- Nbp, (R=dlsqnie oy, eibys, BES AR de: ' H NMR (300 MHz, CDCL3) 6
7.66-7.91 (m~ 111), 7.49 (s, 1H), 7.08-7.40 (m 13%, 6.87-6.90 (m 2H),
2. g (7)- 2. igog(zm N2 SBRG3-Hy@soxi- Ut (bmetlf)-3héry Thydreaipyl)-5: U2 o1 1) |
. -4, m

111), 3. 65-3, 5 5 A: 2897, ,72-2.95
319, 2. 10kwanguysioog gy N iy fylRaaa s féfﬁ; e (o
N - ((2S. 3R)s Bedesin Bxy-68-1 €5y BER OBV @i h2ED, GI§-RSP Rt 3% Ao 272 Bfveny! but an-

2- yl)-5-(N-net hyl met.hyl sul i 3 hermy,I3 00)-3.5bfpht hal am de:
'H Kuv?:e (3&@: 4-%%-?‘{2 @bé%)ﬂé%?‘g@n(lgﬂ)fiﬂ%%(%gﬂ?? , E‘W’j’ rEé'7l 5}98 (s, 1H),
7.76- Ty 82250 94 &131), 78V @, (¥, 1.68Yd, 3116~ 7. 44 (m 14H), 6.77-6.86 (m 1H),
5.30-5.45 (m 111), 4.30-4.42 (m 1H), 4.00-4.12 (m 111), Dgg .73-3.87 (m
2H), 3. 5532113 NImER3R).3-ByBAy(S(2-Bidjoxynagaming)sl-PrnY BRpt-2 g ‘O%S,H)sro,
2.60- 2.69 (m 211), 1.70 (S, - 1deBF0 17.88 (sptHD),

6-f 1 uor oNPS‘E’W@W‘%"WB&%QQ?‘%@@%@ﬂggmlﬁ%ﬁ%ﬁ | an ?3@? nyjbut an-

2-yl) - N3- ﬁﬁ%%}éiﬁ)l,\ﬁ.imésnmmﬁ);m%%m cnz-lﬂ),)%@r% 9“?%813’ Hat- n@be: 111 NMR
(300 Mz, 13

3 1y3), 778006, 3286 G 3H011) ,
6 85-7. 054(39,@,2@,);8524.%@%5@}%(3, 38 Silsd. $92 dd BeE), 777608 ) 2B6( )

15 [0322} N1-((23,3R)-4—(3—acetamidobenzylamino)-3-hydroxy—1-pheny1butan—2~yl)—5-(N—
-phenylethyl)isophﬂlalanﬁde: 8.27 (s, 1H), 7.90 (s, 1H),

methylmethylsulfonamido)-N3 -(R)-1 X
7.80 (s, 1H), 7.50 (s, 1H), 7.38-7.41 (m, 3H), 7.11-7.26 (m, 10H), 5.25-5.30 {m, 1H), 4.26

(o, 150, 3.84 (m, TH), 3.64-3.76 (m, 2H), 3.1 (5, 3), 2.75-2.85 (m, 4H), 273 (5, 3H), 1.98
(s, 3H), 1.60 (d, 3H).

[0323] N1{(2S J3R)-3 —hydroxy-4-((6-methy1pyridin-2-yl)methylamino)—1 -phenylbuian-2-

30
1.2-yDmethyl)isophthalamide: 7.67-7.70 (m, 1H), 7.51-

yl)-N3-methy1-N3—((4-meﬂ1ylthiazo
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111), 4.89-5.02 (m 211), 4.36-4.52 (m 111), 3.69-3.87 (m 511), 3.59-3.69
(m 111), 2.96-3.16 (m 511), 2.72-2.84 (m 211), 2.44 (s, 311), 2.04 (s,
111). [0318] 6- or

4-f| uoro-N3-((2S, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- phenyl but an-
2-yl)-N -nmethyl -N - ((4-nmethylthiazol -2-yl)nethyl )| sopht hal am de: | H NWR

511). 6 1R (s iy 3B Uy D Tz ksl o H;f’ SE5.98 (in

51 3), 3. ﬁ%raﬁawom,ﬂﬂ);t) 94-&09533}1)48"(% 356, 1m,27%13 2818 2.46 (s,
3H), 1. 68 S, 11%1.% [0319]
N - ((28 xy 4- ((6-net hyl pyri di n- 2- yl ) met hyl am no) - 1- phenyl but an- 2

- h b | | ami d
8.8 (s Si%ftw e e PO At hER SR aopib B AT 1%
(M 19110 méifneth 6xmmcﬂ>lN)3 (- BrenBeBSDigonbillqmides S0/ 54?’33)6 11-1),
3.69-3.7 311 1) 12 @n. 83017 59 5(3{pm2ilﬁ9446 s7§Hi9.31-5 311),

2. 51-2. 6@% ‘Zﬁﬂ"szﬁéz‘?éﬁ)aﬁ% 35, @] %5 Tos, % 2%{

N - ((2S, 3B% (3; mdz@acysm@ﬁ,zmam ﬂﬁpaqéwm;boﬁ &6:? 9(-ADphéhyEbitan- 2-y1) -5

- (N-neth hnet? If Q ?Hg N3-((R)-1- phenyl et hyl)isopht hal am de:
7.88-7.98 %?ﬁfﬁ]@‘g 85 (m 111), 7.68-7.69 (m 111), 7.16-7.37 (m
1211), 6. 76- 31

4. 11) 4. 140328 &Tii&gl%ﬁ%&’%‘%%g %nfm%@%%@b%}z %ﬁ%’h&ﬂ&éﬁ%ﬂi %m 0
2|:le : Sé gﬁnﬂe‘ﬁh lrﬁétﬁ))lsulﬂna&radc()s}% -GRE) ;ph@y@@y()uop 1@1;;16 @ééé& 1), 791 (l) 5 (n

N ut )

met hyln é?ﬁrﬂ%ggqm% %42(’%#1 %)by] phen Ieth |sopﬁl}t1hal ﬁ;ggz y8 01 (s,
111), 7. §8),(526-541lm, 1HY, 429- 4(3§{m11131)39741 (m;é%)%&? f?ili‘)ﬁ)a 2557 01 (m

| 6. 77- 2 2 e 1 30 IM 3.86-4.02
3?1) ?g( 7]83(3%918“‘ ]4% &37'%58 351?(2%7% A11Y 11éﬁ)(mﬁb 3(1r1r; 1. 60 (d, 311)(m15
[ 0322] drox 3 etho ybenzylamlno) 1 phenylbutan—Z—

NI - (25, 38826h - N3-SR THE19E t oxy- 1 - phenyl b 13 2-yl)-5- (N
met hyl 5rret V3- Wkrfem@aﬂmt@cs);}fmm(omﬁs1(@%9@@@%%1)1)3@%%%{% (’§ 27 (s,
71007 AT S . 185580 Ty . 3R o5 1T T8, SRS o 1)

3. 6433 7a)ne.72%19H), szocng@em 1:31111%6%78112@@ ’(%% 5&(?1)13%1)5’23 %f%?()r%ﬁ 1.98
s, 311 oz?,%gH

éll (l()ZS) éﬁ#}gz%éfd?})i@iﬂi% ||n;3t yl3®r%8&|(%;igls)7rr(§tsgl EE@%?) 1dphegyI6t7)ut7ago

E e:
(m111). ogER N S 1?%“) 4?@& Bl (. Jférgm (S gm { 6H)
7. 02- 7o 06métAy1- 33 mebryBifiadob 2-yDmetayl)igomduhatagnide: &3%’ & C?% ‘{f‘]

‘Z’ Zj ?501 (%) 3%%@2@ 433 &1, 87), 953l 1kln, 28, %27735 iﬁ),(am-37$®(m 3HF0LEB,  311),

NI ((28 3RS G, NY)4050)(bs) DG (AR5t ol kB i § B R 1) 21 R Bt an- 2- y1 ) -
do) - N3- ((R) - 1- pheny| et hyl ht hal ani de: 8. 06
s, 111) n?%@é&rﬁéh%’%ﬁ’sz&{{%ﬁ} 0) - ((R) - 1-phenyl et hyl )i sopht hal am de:

7.78-7.79 (m 111), 7.15-7.38 (m 14H),
5. 26-5. 31[0(3%] llg!i]'h 4- ﬂlﬁQOpﬁéiyl)g&l%—’Nﬁ(@?&];B’R)é—hydroxy—4-(3-methoxybenzylamino)—
25  1-phenylbutan-2-yl)-5-(N- methyknethylsulfonamido)isophthalamide 1H NMR (300MHz,
. CDC13+CD3OD) 1.53 (d, 3H), 2.77 (2s, 3H total), 2.80-2.91 (m, 3H), 3.24 (2s, 3H total),
3.74 (25, 3H total), 3.64-3.86 (m, 3H), 4.27-4.40 (m, 1H), 5.17-5.29 (m, 2H), 6.73-6.81 (m,
1HD), 6.82-6.38 (¢n, 2H), 6.90-7.02 (m, 2H), 7.12-8.36 (m, 9H), 7.72-7.78 (m, 1H), 7.87-7. 96
(m, 21), 8.01-8.07 (m, 1H).

30 [0329] Nl-((?.S,3R)—4-(3-ﬂuorobenzylamino)—3-hydroxy-1-phény1butan—2-yl)—5-(N—.
methylmethylsulfonamido) “N3-((R)-1-phenylethyl)isophthalamide: 1H NMR (300MHz,
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4.36 (m 111), 3.68-3.88 (in, 311), 3.34 (s, 311), 3.27 (s, 311), 2.86-2.89
(m 211), 2.79-2.81 (m 211), 2.77 (s, 311), 1.59 (d, 311). [03251

Nl - ((2S, 3R) - 3- hydr oxy-4-(3- (et hyl am no) benzyl am no) - 1- phenyl but an- 2-yl ) - 5-
0 (N-net hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht hal am de: 8. 31
(s 111), 7.91 (s, 111), 7.83 (s, 111) 7.37-7.44 (m 211), 7.07-7.25 (m

2 5.4 3CPAR GRS eI B i Bk Ao I S8 L o)

2.78-2. 8231@);13 6437 (m21H)33.7%3.83 {h)2H) M. 2924 ¢e (m,3H)5.2213.8U (. d H). 3188y 7.04 03261

NI-((283 yar but an- 2-
yl)-5- h7h13(}hr!rjlgéggl(i—!?yI slﬂq ?)égémﬁ% :W?ﬁﬁéﬁgﬁ{;@ze yﬂ%{ ??ggﬁzhal am de:
8.09-8. 10(ng,rid). 111), 7.84-7.86 (m 1H) 7.73-7.74 (m 111), 7.35-7.39 (m
211),7.09-7.29 (m 811), 6.88 (s, 1H), 6.72 (s, 211), 5.20-5.24 (m 111),
4.16-4521{0680] DNIL|(2S,3R)ZDhBiIr&G - {-phenBlH)-((SB1-PBengisthyRiino)bugmbyD)-fN- 311)

fbgg}i 15 Ct Dimethb bl ifonmfid)- 3 3R (1 Bheiidthyn idopRehatbiide3hp) 103kior fc (s 311) .

N - ﬁ, ( |28 BN)Vﬂi%(sﬂ@'HHhxgpms(p@smawb@ﬁzlg/casﬁ%t} ~TPeAFDLLTAASATY ) - N3 20
gf)tcé mvﬁﬁﬁ(s%%f%{bég@%% 54)) 2112% i'ﬂg%ﬁj"(ﬁ Seigs Lh1 INVE G g00M 2,

211)
3.77 (s en,ll)fl)@l?m(s,:%lameﬁ?(r@llﬁ)ﬂa 33,3 B), 458% . 11 )’-5574(1]6131“%&%% 611)

4.95 6. 92 4 7.13-7.29 711), 7.33- 7.40
111), ﬁ@ 56&%%})371?%%1)) [ogrznal v (m ) (m

o8 ol ARER A i ke A LD mog%ﬁl?ﬁérifﬂfé'eamﬁ?
NVR (300 Metzthyl-)EH((4- 3B By ol-24y B thydisopithialamige: pp. (425‘51 1H NMB@(EQD 2.80-2.91
(m 311), M?%zzéli(f% lusglrhaﬁ%@dn}ofn(]ﬁob‘j i%%es% ﬁPb@b&(m,Ei}@"*/@z%l(m 311),

4.27-4.40 %% 1115) 82-6.88 (m
211) 6 9BHY 6035-7433 1,19 H),%6.803- (8311’@‘% 2 (9113 H), 7‘4?2(8707@(%1 01@1}1*)’7 87-7.96

7 1 653 (m, 1 H), 2.470
NI -(( S, 3%)%1191&’2§}91 %Jéjraobmé%%?(za%%n%% 1% %/}QOZXSSL}I(S 3pﬁ)er%yl bt(Jntnan )2 yl)-5-(N-,

met hyl net bl 258 2-877alsi UB) 1R4? (R)H)- phenyl et hyl )i sopht hal ai ni de: 111 NWVR
(300MHz, 89 CDCL3+CD3OD): 1.57 (d, 3H), 2.77 (s, 3H), 2,72-2.80 (m 2H),
2.86-2. 931387} 2M)-((283R)p3-hpdroxy3Hphengl-GARY 1 phenyigthylan)ino)Butzp2 3D 88-(m  213)

4.29-4. 40 C-RE {hm ey ARl 1)(n§9thyiﬂslﬂhth§ar§i§e TH@M('JU{M\@IH) 7.12-7.38 (m
ﬁlfg 5 [g@&rcn D), ; 7729(m§y 7516(m,1H) 7402(m1ﬁ()n}327711)0(m 101, 02 (m

NL- ( (3§, 38)8613%;“%@5 QX%¥s tbrpih,?ﬂyhaé gt(‘sdsii) moxﬂaemylsm-a@)skﬁﬁaamﬂ yl)-5-(N-

1H neth f onam do) - phen | eth | )i sopht hal am de: m p.
103- 108 CZ%WHQ&"O%? 7(11@6@32 S 4P ﬁﬁ%ﬁz 5 7.939 (s,

1 H), 7.791 (s, |—g 631 (s, 6.985-7.296 (m 15H)
H), 4.0551081 INH(@ ,éR)fS@yqran- —nhfmyl -4 QSMzPhenylpmpyiammO)butan-2- 13—N3

methyl-N3-((4-methylthiazol-2-yl)methyl)isophthalamide: m.p. 50-55 °C. "H NMR (300
MHz, CDCl; plus a small amount of CD;0OD), &: 7.304-7.561 (m, 4 H), 6.998-7.208 (m, 10

25 H),6.838 (s, 1H), 4.836 (m, 2 H), 4.154 (m, 1 H), 3.551 (m, 1 H), 3.367 (m, 1 H), 2.876-
2.998 (m, 1 H), 2.876 (s, 3 H), 2.730 (m, 1 H), 2.493 (m, 1 H), 2.328 (s 3H), 1.660-1.775 (m,
1H), 1.536-1.633 (m, 1 H), 0.675 (t, 3 H).

142 (m 1

[0334] N1-((28,3R)-3-hydroxy-1-phenyl-4-((8)-1-phenylpropylamino)butan-2-yl)-5-(N-

methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: m.p. 74-77 °C. 'H NMR
30 (300 MHz, CDCl; plus a small amount of CD30D), 6: 7.916 (m, 1 H), 7.826 (m, 1 H), 7.660

(m, 1H), 7.050-7.334 (m, 15 H), 5.201(m, 1H), 4.214 (m, 1 H), 3.598 (m, 1 H}, 3.411 (1, 1
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(m 1 H), 3.176 (s, 3 H, 2.969 (m 1 H), 2.785 (s, 3 H, 2.785 (m 1 H),
2.567 (m 2 H), 1.488 10 (d, 311), 1.371 (d, 3 H). [0331]

N1- ((2S, 3R) - 3- hydroxy-1|-phenyl -4-((S)-1-phenyl et hyl am no) but an- 2-yl ) - N3-
met hyl - N3- ((4- net hyl t hi azol - 2-yl ) net hyl )i sopht hal am de: mp. 46-51 T. 1H
NVR (300 _MHz, CDCL3 plus a snall anmount of CD3QD), S 7.485 (m 2 H)

Z %421 EmHﬂ3H¥9(SY3HEZ9(3&(m 118, 2.865-9338 {fa,123), Qws%@Iﬁ)l%s%; 11%) >
S )
3. 530 (ml%ggﬁ-bwsémsbégg 583& 69,#1119@15%?8:523) 03104, 31, 653 (mml , 2 470

(m ((222) éﬂ%sf%lg‘?%%@)@ W%%%g(&(l?wﬂi%ﬂwpblﬁmnawmﬁm - BN-2- y1 ) - N3
?:Etc %I N3ngilidmetbyliagtfonirid @3 -ARY1 )pmhn)éjija ﬂhweaiuaenndg 197143 BM%@]% M
(m 10 )(555%}% %‘é?ﬂ’glsg%ﬂfm%%@ %7296%111 MH)aéél%B? 11,868, 4.360
(m 1 H) (HQI(I’BJ(BGMQm,]21Hﬂ)669’2-6989(n(,316;49)132(n§94f)l¢5§1§((m 4pH) . 2.424 (s,
N ((2s 3R Sﬁhyémf%l?/) F%S%ghg%)é?]ﬁ?%'%@’p%%%ﬂw%mfﬁﬁ‘t%ﬁ)2 yl) - N3-

met hyl - N3~ Glisaﬁréi)hwfﬁkﬂ%lzm 28yl08%ethyk).i sopht hal ani de: mp. 50-55 T. 1H
NVR (300 WMHz, CDCl1l3 plus a snmall anount of CD3CD), 5: 7.304-7.561 (m 4

H), 6. 9940336P0 1{((®S, 33@42&)H)64 iﬁlwerﬁ@ﬂthﬂllbhmo%&%@mﬁﬁl pgén:_ly)bu (m 1
> 730 0m 8 mf@%‘%ﬂ?@gm@%} D shpifonate sy s szrﬁ(}g?q S
h 5??252‘3 3031%‘2 QD s 78 4 smadl al(tﬁonnt[o@md)D),a 7.979 (m, 1 H) 7850 n, 1 -5 (N
(0] am no ut an-
e T SR S SN B PR BRI, 3%
“C. 1HN ABCL )3 259 (i b 183 GED3IH] cyb@iﬁ . 7.916
19, 7. 3381 s o Ay 1650 % I R TR C TR Rt TN
4.214 (m 1 &t ﬁﬂ Edlﬁ%lgoH) 3,229 (s 3 W), 3.938
15 8 2. 80 527 113 699- 1. 835
m 1 H) [0337]5(7)131 %2%%) % me) € “Orfplﬁﬁg‘)%’?i’lm%‘n% Ysrery ol I(l%enyllautgzlﬂ -¥)0335]
NI - ( (28, Wﬂﬁh}%?ﬁbﬂvﬂmﬂmd@eﬁm@yb@nwtemwneﬁh@mayﬁ pusan-a-y ) - 5- (N
T A B e st P S B B 563 LB e 1080 (mr 1
7. 811:6%6“’7|1f99706ﬁm(mnizmlapoovs%'z&n?mpzzemm WIY.1964.687- 6. 815 (m
3 H) 4 Qri)mz. 63s.. §%S(m42¥1%23i6?( %@2%%?3@?32(%1?ﬁ1 é{%é"@% ;7@680 (s, 3

1. 807 1. %ﬁézoferﬁﬂ)z |497-2@3‘B©12(PD;1353\@ JBR3652 (d, 3 H).
Nl -((2S, 3R) - mﬁg 4)1 - (4-fl uorophenyl) et hyl am no) - 3- hydr oxy- | - phenyl but an- 2-
yl)- 0 503 hEPER it orshende) (RBL-phdylethyhienybeidayl)isgepht hal anude:

r7n 87910%5?%Imy15éﬁn%ﬁ§9 Q(R%he%}%ﬁ%pﬁtﬁalam%@&&n 995rr§)9u°r21I 11-?]: D), S
r‘r('|3 Mili?z CDCl, plus a small amount of CD30D), &: 8.013 (m, 1 H), 7.873 (m, 1 H), 7.754
(m, 1 H), 7.078-7.363 (m, 15 H), 5.245 (m, 1 H), 4.250 (m, 1 H), 3.651-3.737 (m, 2 H), 3.269
(s, 3 H), 2.712-2.883 (m, 2 H), 2.488-2.683 (m, 2 H), 2.834 (s, 3 H), 1.560 (d, 3 H), 1.378 (4,
3 H).

L OL:

[0339] N1-((28,3R)-3-hydroxy-1-phenyl-4-((S)-1 -(pyridin-3-yl)ethylamino)butan-2-yl)-5-
(N-methylmethylsulfonamido)-N3-((R)-1 -phenylethyl)isophthalamide: m.p. 67-85 °C. 'H
NMR (300 MHz, CDCl;3 plus a small amount of CDs0D), 8: 8.323-8.493 (m, 2 H), 8.031 (m,
1 H), 7.945 (s, 1 H), 7.845-7.881 (m, 1 H), 7.606-7.700 (m, 1 H), 7.064-7.363 (m, 10 H),
5.241 (m, 1 H), 4.232 (m, 1 H), 3.790 (m, 1 H), 3.636 (m, 1 H), 3.263 (s, 3 H), 2.946-3.028
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H, 7.718 (m 1 H), 7.038-7.348 (m .12 H), 6.889-6.947 (m 2 H), 5.245 (m
1 H), 4.177- 4.245 (m 1 H), 3.646-3.748 (m 2 H), 3.259 (s, 3 H), 2.830
(s, 3 H), 2.700-3.013 (m 2 H), 2.431-2.648 (m 2 H), 1.546 (d, 3 H),
1.357 (d, 3 H. 5 [0337]

N1- ((2S,3R)-4-((S)-1-(4-1l h t hyl am - 3- hyd -l - | but 2-
yl )((S(WN]%fbt2W§¢g1¥2@&q?§ﬂ(ﬂsﬁDﬁ ggr sa%%»é%?ci&?fﬂrﬁc’ |2é%/" ro%%s(@pﬁ?ﬁg%/amudgn
m p. 9?3?57&dT|4)715';11N%’§)( Iﬁ{pl us a small anmount of CD3QD), 6.

7.956 696(m 1H) 7.066-7.362 (m 12

6. 900- R, Syt fyd g%gengn Bty 2o nhotion 25528, 3 e

[203331 mme&ﬁemasﬂwmﬁlms( CR)-2-pinyldth AfiSopbthaladitd: ‘HJNMRZ%WE H>

NI - § ( 2ED$Hy plgs agaalbgpornt SRERPD) 5t BA)8 6 HEBnS PRt Ry PARP b GRSy 1) -5 (N

th | b diek 95-99
et hy ﬁﬁpﬁé(ﬁ@ flf\iﬂ?%‘i‘@]ﬁﬁ\@(rﬁgi?ig iﬁﬁwmﬁbh)w@s b@)@(ﬂx ), 3'1 Sp(m ]

H) , 7 8239(4@0911111—1} H)3.7543- 7(5616m 1 1) 36983728613 3D F28 1, iﬁi) 30925 (m 1 H),

4750 (o ik O AT ol ST IS RS (7,

[0339] 1.427 (4, 3 H).
N -((2S, 3R) - 3- hydr oxy-1 - phenyl -4-((S)-1-(pyridin-3-yl)ethyl am no) but an- 2-yl

) 50 (mehm S\sqk)s%&&awd&)n%@b&ymmmnym@nmmnwﬁme(ltam de: mp.

8 323 goaigin- %ﬂﬁ)%ywoplgﬂh%% ErRLD- @ EBS 87%@%%%% %"“’%@1 (m 1

|H) " 7. GR8udr o?@@)géﬂrﬂ) & shdsa §s7 10648 Zo@@&z@é(&h :191) H)969 @, RHY, 18B8-1L7H)(m,4. 232 (m

H, 2. zemsé’s@m 1%)29427 @ﬂm@ﬂ)gg 993 6§05 éc?%ﬂn %ﬁnf 2‘%‘2 &%glz( tho "
(m 1 E)I?R ég?ﬁ%gﬁgm 3]}&13 27994, 331{1(")3 11330353 fnd4H}—i36§4 Hz98 BnH1).[ 03401

N1-((2 ‘phenyl” (R -1- (pyr| di n-3-yl) et hyl am no) but an- 2 yl
a3 3354%%&“&? %ﬁy%?ezﬂ‘ﬁ?mn%ﬁw&@ A ER BB PRI I T
8. 355- 8133343 (methx yphenyBelBgb- SGm-H&tHﬁ}metHylsﬂﬁ)némdohmﬁlthamii@ ANMB (m 2 H),
3 773§ %@%&v&ﬁ%@ 350 s i 110 778 h 1 e AN ko B, 2

E(T g %)984%%%1@1{)35 bB7 (2. 163 426568, { I, 31769 (m, B.H)72:608-3735 (m 2 IDH), 1.587

N (( 250 3@@)(8 3 I@yé&%@ﬁ @Me%‘{%d%yé &7 9880y B 2oHErA HUruA-D: {1y 3 ns- ( 1-

i di | 3. de: mp. 84-89 C. 'H NMR (300 Miz, CDC13
fo%g lnﬁ(ﬂ‘ %?%oh%% ngcgaamms 8. 624 (s, 1 H), 8.400- g 249 (m 3 H),

herd 3@%‘-’% b, gﬁi}zﬂy@%“"@ fr Al en oy} (pSSGERE (R0
3 H, 3/1)72-@\?(11$:ths&nbﬂ1ylsﬂlfdrﬁﬁn®)8%((6hﬂl—mem)lethy})@@ﬂaﬂy_aleggge H%{,NMRH)S
MHz, CDCL), 6: 8.025-7.919 (m, 2 H), 7.809-7.765 (m, 1 H), 7.391-7. 117 (m, 11 H), 6.942-
6.754 (m, 3 H), 5.359-5.249 (m, 1 H), 4.419-4.301 (m, 1 H), 3.744-3.576 (m, 2 H), 3.762 (4,
25 3 H),3.298 (s, 3 H), 2.804 (s, 3 H), 2.936-2.565 (m, 4 H), 1.613 (4, 1.5 H), 1.604 (d, L5 H),
1.427-1.393 (m, 3 H).

| [0344] Nl—((2S,3R)—3—hydroxy-4-((S)“1~(3~methox3}phenyl)eﬂ1ylamino)-1-phenylbutan-Z-
yi)-5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: m.p. 76-82 °C.
' NMR (300 MHz, CDCl), 6: 8.026-7.922 (m, 2 H), 7.812-7.770 (m, 1 H), 7.401-7.120 (m,
30 11 H), 6.933-6.756 (m, 3 H), 5.363-5.252 (m, 1 H), 4.420-4.302 {m, 1 H), 3.761-3.581 (1, 2
H), 3.764 {d, 3 H), 3.303 (s, 3 H), 2.806 (s, 3 H), 2.938-2.564 (m, 4 H), 1.629-1.598 (m, 3 H),
1.434-1.401 (m, 3 H).
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15 [ 03421

1- ((2S, 3R) - 3- hydr oxy- 4- (1- ( 3- mret hoxyphenyl ) et hyl am no) - 1- phenyl but an- 2-yl ) -
N3- (1 - (3- met hoxyphenyl ) et hyl) - 5- (N-net hyl met hyl sul f onami do) i sopht hal am de:"
H NV\VR (300 MHz, CDC13), 6: 8.031 (m | H), 7.933 (m 1H) 7.786 (m1 H,
7.287-7.117 (m 6H) 6.984-6.706 (m 7 , 5.257 (m 1 , 4.361 (m

. sadotst MdeShedssdtnt 43(;%6&"@1,@1@%@712@%11;1%? 2 i TN
(N 1m ( ?Zg) SZSR-ﬁe%Zyphexﬂ/Q&hglﬁﬁﬁ ((BI ﬂTBthylfxﬂBy&thjlfonarmdo)lsophthal;ﬁde I—IIE)/IR( eny but an- 2
- yl)-5- @@%&Wm ?ﬁﬁ}? @l%%ni% %W@%?kaﬁiﬁyl o R)l shy ht hal ani de:

1H NWVR (mzsMﬁz(mOEmlS)zm5193(@2@74%@@%(@1@;3%%@@ m7é (m 1 H),

4 41954 %o%zé(%% 4353(%3%43 (‘?g"d’?)( §§Eb§%2 %?9%2912%% , 0008 (s, 3

H, 2.804458m3H)., 2.936-2.565 (m 4 H), 1.613 (d, 1.5 H), 1.604(d 1.5
H, 1.427-1.393 (m 3 H). [0344]

N - ((2S, 3463~ ot mm-(e(ﬁlﬂammmmmmm@rwﬂmhmlmynf :®henyl but an- 2
138 LR IR Gk o B o sl r o
12- 7. TT6CK)Ts: S00kYs, 1 D) A0M45Tm] RED)(HR003@, 1LH), F1084. 19391169 H56- 9@%6 337 1)
58 Aot A et L% i b YT ()
1. ﬁr34-1,]374m3z @), B704)3.6BAnd, 03253326 (s, 3 H), 2.990 ( D), 2@13( 5,3 "
25, b | | - phenyl but 2I-N3- S) -
(25 SRS Iihony g gaugoybenzyl ani no) - pheny| but an. 2.y1) N ((9)
s 1 gt - 3 SR T ey bR o phersbledn 1 19,
405- 4. 3201 bAN-detimetBylaBnaniBFEN(R )3 phynylehyDispphihglamidg ﬂ)NMg %3 3
) 1% 313%1‘52 Bt 6: 2023504 @821, Ms0-7r3 (f; 1L 74B0-73 48 m, 1b.£H8D1011. 558 (m
| - ((2S, 368614, 3 B0 I(mot Bhémojtsi#s (o) L B MyrdT-6292 oph@h§i7Bld 472 82yl ) - 5- (N
rret hyhuet é}f%tggf)%gg%q)ﬂj\@%ﬁm 33_1)8}4%@;5 @tﬂ@ﬁlj@@[ﬁg%%@?&{p?ﬂﬁ)ﬁww (300
m
7. 408 7. 1€tﬂ,2(Im1§27l—9597E{mQ©§1),61@@713_L3@(Prr%ﬁ]2 H) 6 748 6.638 (ni, 2 H),

53505256(m1|—|),44154321m1Hg J=14.1; 37. 2
H), 3. 704[084853N1-(2S,IRH)-((S 3r BR6-(3-Fuorgphyy! ezhman)cﬁ hsﬁir -1- Péle?ﬂ@l’f?“s 3 H) ,

2, 76432. 73 (BT 150@(1@%1@)3 Ap( RO
e R R e
g)y|l)85 (r@ﬁﬁmmﬁﬁméﬁa&%@a gﬁ%é@leﬂ)mi 5%%y§]eé"hy}l}§)r'§6%7hr{ 2 ami de: ' H

NI\/R 300 .1 w71 , am@lﬁi’ 1 H,
( 1%51{)%!2%&%%7(1%%1)%%3( ﬁ%aﬁsmsz%old)uﬂ) 7-4.307 8u (1), 1 H)

~ T

7
5.
3
3
Nl -
1-
N
7.
4
3
N

(i 1+ 332067 @, 30h, qﬁs}o—ym?n% Hg,ga;zzg B pbes2 8 o, 2 1@ > 248

H), 2.675-2.561 (m, 2 H), 1.636-1.607 (m, 3 H), 1.432-1.405 (m, 3 H).

25 [0349] Ni-((Ror S)—1-(3-ﬂuorophenyl)ethyl)-N3-((28,3R)-3~hyclroxy-4—(3-
methoxybenzylamino)—l-phenylbutan—Z-yl)—S-(N-methyhnethylsulfonamido)isophthalanﬁde:
1 NMR (300 MHz, CDCls), 8: 8.116 (m, 1 H), 7.941 (m, 1 H), 7.806 (m, 1 H), 7.334-7.038
(m, 10 H), 6.979-6.869 (m, 2 H), 6.824-6.768 Qn, 1 H), 5.313-5.213 (m, 1 H), 4390 (m, 1 H),
3.893-3.742 (m, 3 H), 3.764 (s, 3 H), 3.300 (s, 3 1), 2.939 (m, 2 H), 2.803 (m, 5 H), 1.625-

30 1.571 (m, 3 H).

[0350] Nl-((28,3R)—3—hydroxy—4-(3—meﬂloxybenzylamino)-l-phenylbutan—Z—yl)-NS-
isopropyl—N3-((4~methylthiazo1-2-yl)methyl)isophﬂlalamide: "H NMR (300 MHz, CDCl;)
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1 H, 3.630-3.554 (m 1 H, 3.310 (d, 3 H, 2.960-2.857 (in, 2 H, 2.813

(s, 3 H, 2.707-2.581 (m 2 H), 1.627-1.597 (m 3 H), 1.420-1.386 (m 3

H. [0348] N-((2S,3R)-4-((S or

R)-i-(3-fluorophenyl)ethyl am no) - 3- hydr oxy- | - phenyl but an-

2 yI) 5- (N—nethyhnethylsulfonanldo) N3-((R)-1- phenyleth%ﬁ$ 29ﬁwfhalanlde
(

MHgED, COCTRPad S1.38), @57 (rogbs 0
7 814 %WT%QH‘HSE?@ Lk & @6f(m 3 H, 6.771

(m 1 HE), Hoa869 tmIBD. H(GH(m ZHD 2633 (@0%4%%59 ?I?% 1%99 6 3.822-3. 697 (m 1
, 3 640- 3. 554 1 H, 3.321 (d, 3 i 2.818 3

551 51611((23%1023 Rfjdroxy- %@avéfh%‘?en(z %’@%ﬁnﬁ% I%3H)m 3 H. (22
[03491 Zé

: 036z ST
'I%FA’(%‘IB%&XI&S%EH% but an- Eﬁﬂhhﬁtahl)d) W@Q XY (3

th d ht
ﬁl a(r)nX)égq 77 7u2wau(mpmmx (n@éﬁié)oo maés 11(%)?‘%&%%& Wﬁg%ﬁ&m@m 7

7 80 3 ®-67868 THR 2 6. 824- 6 768
5{?91@8% 2231?3( ?‘ﬁﬂ Q{f)g 3}9&26'@9%“ ﬁi)9<7 3. 893- ?742 (H)m 3 H, 3. 764n

Em A I

- ((25x3Rlg %ﬁemyﬁﬁ%ymﬁammdpm@myﬁfm%?OCWHHe%DFBL? Th3251) - ne-
|sopropy

4- et hyl t 48] 480 che:1ED] MR (300 MHz,
CDC13) (19312§) B0 Q%SE*E».“ §i2b§d 1)9ifﬁ Mj()"brih@@ 111314 90 (broad s( 13H),

4. 64 (br3g§qmngpgm.~ng);(ﬁm 2.4 (s, T, 1)1 (3, 458- 3. 69 (m 7H), 3.00 (m 211),

2 81 (s, 3H), 1.29-1.16 (m 7H). [03@1@ a2

((23[3% 3241 thm 4 BRyBHydoRbEr2 YR T TRERY P BRES Y 1 ) - Na-
ne

oA s o, amcam ok (55 v

m 5 5. 00 a 2H), 4. 66
(broad 87]050@%%{)7%9%7(9 4}19&933588312418)8%%{'_12%11 523(%{3(0 %}ﬁs’ﬁg@ 2.20-1.96
(m 2H) H) [03521 N - et hyl - N3- ((28 3R) - 3 hydr oxy- 4- ( 3- net
hoxybenzy$(am,|5@))r2143ﬂﬁé Ibut an-2-yl)-

77107 Tpssiim NEomeperr s R e H BB e s (b oA

(broad S 3 (broad
s, 0. 711%3,)4}\114%%@11 1§-y§§mth§l)i36bhﬂmm8¢¢) 5 FMRGH0 BBiZ ﬁw%‘%m%g a4 (s,
t 8 (br 441 (m, 1H), 4.03-3.68 (m, 7H), 3.02-
I benzyVlRBM($@E; )6%lﬁyéﬁ%ff 4° F?i ?ﬁoxybenzylanlno) | - phenyl but an- 2-
yl)-N - %2 th_yﬁﬁ‘:‘& 24ty 263k peehtBHD) i sopht haI am de: 1H NMR (300 Mz,
CDC13) 6 @ m 1711) 6.91-6.79 (m 4934%5%2& g 4. 38
(m 1H), |§I Ng@ g(% Bﬁhuora ﬁaem&cwaaz@mmr@w hYQw&Bl(PQenY n‘aﬁ; 541

! l AR od.- phenyl but
e O L b e, i o
cCis) 8 7@@3%97( BYs, % 83 T, 08),6.68Xs, (1), TBH)7.294m8 40K P gg 1°1), 4 41

Em éii)l) 6.76-6.81 (m, 250), 5 "o (m, 110, 3202, 2% T thhm 3. ‘f'73(s(3“H) #1593 64 (H8- 1. 38

15D, 3.16 (s, 3H), 2.63-2.78 (m, 4H), 2.69 (s, 3H), 1.49 (m, 3H).

[0356] NI1-((25, 3R)-4-(3- ((dxmethylammo)methyl)benzylamino) -3-hydroxy-1-

- lethyl)isophthalamide:
enylbutan-2-y1)-5-(N- -methylmethylsulfonamido} N3-((R)-1-phenylethyl)isop

7.99 (m, 1H), 7.96 (m, 1H), 7.19-7.33 (m, 2H), 7.03-7.20 (m, 12H), 5.26 (m,
3.00-3.04 (m,

'5 ph

8.10 (m, 1H),
1E), 4.88 (m, 1FD), 3.68 (m, 1H), 3.34-3.51 (m, 3H), 3.29 (s, 3H), 3.17 (m, 1H),

2H), 2.77-2.87 (m, 1H), 2.79 (5, 3H), 2.63-2.70 (m, 1H), 2.17 (s, 680), 1.57 (m, 3H)

[0357]  N1-((28,3R)-4-(2-fluoro- 6-methoxybenzylamino)-3-hydroxy-1-phenylbutan-2-y1)-
30 5-(N-methylmethylsulfonamido)-N3-((R)-1 _phenylethyl)isophthalamide: 7.99 (s, 1H), 7. 90
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[ 03551
N - ((28 3R) - 4- (2-fl uor o- 3- net hoxybenzyl am no) - 3- hydroxy | - phenyl but an- 2-yl)

5 (N- met hyhnet hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht hal ani de: 1H NVR

(300 |\/Hz CDC13) 6 7.93 (s, 1H), 7.83 (s, 1H)q8ﬁ7( 6[% 610?95(( 7. 01 7.29 (m
10 . 9% 75 1 3 A58 ( 110&4)%932@& 1H5,.6152-6.8A (m1

3 o i 1D 793 o3

2.63-2. ﬁv@ﬁ% 2350, (1 ‘%H gﬁ?%%é%%n 3163'13,713(1:,1@111,3 243EH)

N -((2 ( (gif?')n'g mg) 3l ) benzyl am no) 3- hydroxy-1 :5
phenyl baﬁ)aR%r’Ezﬁ%(& théhgflmnet hgilesul fonam do) - N3- ((R) - 1- phenyl et hyl )i soph

t7 thB ar7n g]gs@ %f;%%% Zyﬁ%zﬁlmph&ho&hylaﬁlﬁﬁl@mﬂymm 2y 33 (m 211),

111) 8 3bel

3.34-3. &km@meﬂam)nfo@nz@)( Phegylit’?‘? P(hﬁﬁ}m}‘gg 88% g}o?‘ )H)

(2 77350 %70131@72161](111111?1) 3.539. 5(st B 7.12763 G2, T, §.83 CLHFD, e (9 6 .57
N ((28,43RX314H®23 BB-adamet et ARy HONT T340 18y - %ggd%g?()(/mlz}%hzeisy(lsbut an-2-yl)

- 30 5- f 003 NI RJ2 (=, 3plhenyl et hyl )i so hthalamde
7.99 (s%—i%@#%@g B%‘Z%n‘%(??@% 37 75 (ﬁ]ﬂylll)ﬁm {4 7. %7” (i np , 6.93

o ut ’)
[Tyt g5 0 bt s i ina iy LS [n'

2.71-P ath 1s@1f0716md§)N )-1-pheayl
NI - ((288@”1 yh&fw ﬂzli\&m%hqblme{tmﬁﬁhm%ém Hphéh§roiHan>2- yl ) - 5- (N
on m

gﬁ; hygna% 3HN6.31((s3HLH) 38130(33’( H}ﬂ %ﬁg%;w eﬁﬁl?%gb?%%hmgg%g’ 3718)356'38( Ens 8H) ,

5.35 wm, 45),0474N77 H),3. @31y 4 3 28 3
3. 02- gm% 71%%)(2%8%@% o on i %H§5 (s, 3H), (2m52 H) @ (2i|) v

2.36 (m @%9]3 Iﬁl §(§S§ OXY11 g&n§1m (ApipefiBiBEOF)cthylamino)butan- S35

N - ((2S,
yl )g byl @@ﬁy@eﬂﬂs;%%@dog %’R) A2 B ide: 8.12 s, 1D, 795 (m,

( N- met hygﬁf%&gl Su ﬁ)oguggmq@)(mr\ﬁﬁg (sR)1-(ik; PR AAS D) 3- 6D MR 23 Ge: 8. 18 (s,

7.86 %,43 8
5 31 (m 3EHR,064. 6y, WD, 2 -%ﬁ (75 H)(?né’g%é?%% £@12?Ws 3 i&s ol 3 13 (rknl) 1H),

2.94-3.0 58 PnBFI) 5393 (m2 )69 2 71 >
2.58-2. 6%“? %2%2%9@24@12&%& %Hnyqllﬂ 1.64 Em 3ﬁ|)9 gosao] (m v

N - ((2S, s-1RRRAY) R4 {(pigperolidind- ey et T /s but an- 2- yi
-5- E(N- 53@)&@ Pﬁ(‘{ 2%yl ;)ul fon ylé;:;@ 4((&%%1 pggngf;hpwm@om},hﬁ;r ﬁlnde a
812 (=, rﬂdﬂ)leB(%m(stiﬁ’lﬂﬂizPlb‘zy =gV HPIDR 7. 257 740 ¢ Mot Bl (m
g%g;(]}n 636( s Hgm%mm)amm(ﬁi) , 38Fm, @i}o% 9343,
BTG S NCETEY Xl e
03611 c
1l o sy T D e
- - ne ] e m
1H), 7.42° Yh % 29 &};U EI %% ?91(1%%2 A4P6.40 6, AB) , 4. 42
(in, 25, pk@nﬂsth opmflaﬂ@%@ 3 H? é%’ 2. 82 8, opf - 60- 2. 64
(M 2H), 2556 30, 4h) 6.7204410.5.223H) VE11. 678 (s DGR (. 1 o3 00 (o 4D
4.43 (pa, 1HD), 3.95 (m, 2E), 3.86 (m, 15D, 3.45-3.52 (m, 2H), 3.32 (s, 3H) 2.

2.83 (s, 3H), 1.69 (m, 3H), 0.89 (m, 2H), 0.00 (s, 7H)

N1-((28,3R)-3-hydroxy-1 -phenyl-4-((1- -((2- (tnmethylsﬂyl)ethoxy)methyl) 1H-

[0363]
-methylmethylsulfonamido)- N3-((R)-1-

30  imidazol-4- yl)methylamino)butan-2 -yD-5-(N-

0,
phenylethyl)lsophthalannde 7.06-7.98 (m, 2H), 7.75 (m, 1H), 7.21-7. 45 (m, 11H), 6.90 (s
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[ 0362] ‘

N - ((2S, 3R) - 3- hydroxy-1|-phenyl -4-((1-((2-(trimethylsilyl)ethoxy)nmethyl)-1H
pyrrol -2-yl)met hyl am no) but an- 2-yl ) - 5- (N- met hyl met hyl sul f onam do) - N3- ((R) -1
- Z5 phenyl ethyl)isophthalamde: 8.29 (m 1H), 8.00 (m 1H), 7.91 (m 1H),
747749(m2H) 7.21-7.34 (m 8H), 6.77 (m 111), 6.22 (m 11-1), 6.10

(3 109, Aoy ity il o SR im0

1 69 (m (8HH), 10188, L1, 23RS, 31), 003 (1w, 2DH).6§ 6B63D, 3 90 ( 0.00
N -((2S, 3R) - 3- hydroxy-1-phenyl -4-((1-((2-(trimethylsil KI ) et hoxy) met hyl ) - 1H-
30 [0364] N1-((28,3R)-4-((1H-imidazol-4-yl)methylamino)-3-hydroxy-1-phenylbutan-2-y1)-5-

AR b e

(m 1BH), 1}5,13@((@,11{95 134:7347 (0 1 BE), (fﬁi&(slm),,SBSQQ, 4.244m 1&)?191(% 1111)

3.87 ) 1 211)
[2.0224]@ 329%(5%”(%7 E%(m%lé% %3% 1%% 4@%’8(])7(( 5731%) 13@( (gm 9H) :

N - ((2s, 3RS ATRS D o At v KO LA ) %%(methilsﬁyl)eth"XY)methyﬁel Ayl but an- 2-y1)
-5-  ( N- rreitdigel mﬁymeshmmn@mmxwm@@(mmmﬁmmfwww %@dﬁfh ‘hal ani de: 8.18

&(33281(1r1r3 %?g%(lggfpﬁmgl%ﬁ ?9(&(1 )316‘1)( )13 sﬁiﬁlﬁm 1%%34):5)%170 3 (S(mlH),

2H) B)83694(3181an69@|ﬁ)1,112) 833(113,&131-925@ ‘(ﬁQ(nBll .37 %‘5

N -((2S,3 t 7Byl thyl)-iH

i dazol -BH Ttk B e ﬂ;f@(@(ﬁi%ﬂ*%?Fm*;’?i%f?EﬁEﬁ%’S) (R

-1- phenyiﬁdwls}m@cﬂsmsrﬁaﬂnaaﬂh@%gsf (s, 1H), 8.01 (m 1H), 7.84 (m 111),

7.17-7.34 (m 10H), 10 6.94 (m 1H), 6.90 (m 111), 5.33 (m 1H), 5.25 (s,

OH), 4. 40[0866] D¥H)-(2S33R)43-Bydaiy(4((3-Bidjhyl- B eorazqlyd ylaathylasgnadgl-3 55 (m 2H),

3.29 oth?di am 1.55

o 3|(—|)S "%gb%mbg yI? s%f}a@y%%%%ﬂs 1f<%m£§:)’-N§’g%%mp}§ﬁ91 thy)iSbbhihslaml ,

N - ( (2B, 3R)2 @5 1. oX g, 4H)( B0 s, B, 71 167 iz HPEDS 399 {sbihy £8 Anid)- 426

heny! but | | h

FhZPém geé‘” 1%1%39 QSé% }1% ?@%&ydag& §ub§somﬁ!3d9)3 3'@%1‘11( (11?93 311@%@&1 I-H)hy )I sop

10H), 5. 98916, 3HH).76-3.98 6n( HD, m(s %H)%WEW ﬁm), 3.85 (m 1H), 3. 53 3 66 (m

211), 3.40 (s, 3H), 3.30-3.36 (m 1H), 3.11-3.22 (m 1H), 2.91 %’

3111), 2. 75}3@7}9&\1{ (eS, 21&11;3—11@:@0/«‘( -§5- nsqﬂaylﬁl@n ?@'lxrnﬁﬂlmmo)[lo%ﬂlbum'z 1

Nl ((2S, 3R ggk pRitdnang: o) NimEb@ny | but an- 2-y
5- N- h | et hy] t d 1H

il B R Rl e

ZDOSj Zzg&ﬁ 1 )5 %éﬂ) uﬁ 9% ﬁm(mlﬂfb) 4:528&7@4(@111)%3)77753 6354&:1533)48 (m 1

2.951- 2. 7308¢ {3 ﬂ)951@7?@gn,(45m,§7ﬁ8(s éﬁi@ﬂﬁﬁs gégsgfssfgigﬁg’ﬁ‘l? 2 Hz, 3
Hy. [0368] tert-butyl
(2R, 3S) - 2{03¢8Ir otextbBiyt @R@ﬁbﬁéwﬁwﬁét@rwglmﬂ%ﬂwlmﬂ@ﬂé@é) ((]?%;
phenyl et h &%gﬁ AnBaRemsduhomdx: Thakyhenz H No® bamat e: 1H
NMR 25 (3 %&%{—I{ﬁm}%ﬁ ¢ %ﬂmgrg %h(% g%d%ﬁ}igfjbjsﬁ 17171_11) (s, 1 H,
7. 40525 13@0(1\@& £y, 7951(m ‘TH), 7.885 (s, 1 ‘7771 40 33(m

6.768 (m, 3 H), 5310 (m, 1 H), 4.457-4.298 (m, 3 H), 3.910 (m, 1 H), 3.753 (s, 3 H), 3.431-

3.327 (m, 2 H), 3.328 (s, 3 H), 2.972 (m, 2 H), 2.829 (s, 3 H), 1.617 (d, J=6.9 Hz, 3 H), 1.490

(s, 9 H).

[0369] Nl-((28,3R)-4-((S)-1—cyclohexylethylammo)-i%—hydroxy—1—phenylbutan—Z-yl)—S-m-
30  methylmethylsulfonamido)-N3-((R)-1-phenylethyDisophthalamide: "H NMR (300 MHz,
CDCls), 6: 8.622 (m, 1 H), 7.956 (m, 2 H), 7.514-7.126 (m, 10 H), 5.307-5.215 (m, 1 H),
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6.768 (m 3 H, 5310 (m 1 H), 4.457-4.298 (m 3 H), 3.910 (m 1 H), 3.753
(s, 3 H, 3.431- 3.327 (m 2 H), 3.328 (s, 3 H, 2.972 (m 2 H, 2.829 (s,

3 H, 1.617 (d, J=6.9 Hz, 3 H), 1.490 (s, 9 H. [03691

N -((2S,3R) -4-((S)-1-cycl ohexyl et hyl am no) - 3- hydr oxy- | - phenyl but an- 2-yl ) - 5-
(N- 30 net hyl net hylsulfonam do)-N3- ((R)-1- phenyl et hyl )i sopht hal am de: 1H

10+ 5 A SRR o 10552 [y qbpapsiph 48} pskkm, frBMRS 050 1)
H), 3.079d2-8D02 Hznt H 1H58-1212898, 1), 1§9¢4§¢,J=16¢1£33f®d1 23=6.36%mFH).3 H),

1.668-1.428 (m 3 H), 1.690 (d, J=6.6 Hz, 3 H), 1.253-0.862(m 8 H)
[0370] beoz3] benzyl 4—({(2R,3S)—2»hydroxy—3 -(3-(N-methylmethylsulfonamido)-5-((R)-1-

ohonyi ot PRI DL D RGeS R R E o Bhe eI B 1 car

oxyl at®: NMRY30NRHBZI0DCN}2:, 8. TQY, 3)E), 590180t 0 31)( 57921} H).77 @éi J3hmy H),

7 792 9, 3 108 2
", STl n Al s ke 2, Byt 1k R B 2 15 L8 2

3 H, 3. 02%4483ub080)(1256Gs, H)H), 202217376q83(m,5m1)2 7. (58&1)(2@842(111,1)2}1)11 W1 (m 3

;B%Rilznjggépbhg&zy(fi’et h)?ﬁj}z%gi(%%ﬁ;ﬁ% hydr 2237411] (3- met hoxybenzyl amHnﬂi\/Rl
isoo EAE“%B%%C%@) &Rﬁ cgcﬁg%gyl%ﬁyﬁ‘?f% {Efz%@#)g [1:?»519&‘@%%&@39@5 )dle

Z gggiz é@a@nﬂmjsmﬁz-lyi))é -1 g@rﬁylﬁlew]zulfc(mmda)lmhthala@m ZH 3R (30 (s 3
S,
, 3 014 éd?glé %Oﬁ(ﬁ ]1:}}7 §§0§§§ 11%);(7@30%1'1)}? 28%43%@@‘ @68933? 37]25468 1.369
(m (m, LID3B3IT-ATL ()t 1B, H)50-3197188, 1 B), 33868-3¢ L Rifm, B 76&5 FEB72]
2S, 3 2-yl)-5-
T R
(300 Mz, H), CDOI-8-00DBAR) 1), 6.1 8B(d226.4 8z, 3HDH) , 7.844 (s, 1 H), 7.757 (s 1 H)

73847041(m 10 H), 5.184 (m 1 H, 4.268 (m 1 H), 4.126 (m 1 H),
3. 17415 s, [037H) , NR((ZI.8R)-3-hyBotf) | -pingr8(rnerid-4- flmethﬂamlﬂl)o)buzanﬂﬁ) 861 (m 3

||;1|I)’((1227gﬁ§:&§]mn 5%331@11@%%{5)%@415% % %1311‘ (%mgl y net h (Iig\%n@no) but an- 2 yl)-5-(

N- et hyl 6BChy CRLODD Hafd26d3, 1N, 1849 (s, 1- R da§T &t hifh. )ﬂ@é‘é’tﬂ%é‘ﬁﬁ#ﬁ% "H NWVR

(53221'\"5"215&%131}%%35@(? 2%74 ?2%%{1 }_@% 1(7més 5@2 77%5%%2)%%@2 &1 1&) H),

3.328- 2. 568 [0#D), 2018}, 862(1:8755{)( s5783(dHH NHQGH), 136734, 31y . 1. 560 (d,
.F=6.6 Hz, 3 H), 1.536-1.362 (m 2 H). 25 [0374]
N - (( 26, 3[B73- KOS $RA3 hydroxmet-bidagl- ﬁ@mﬁdm%me)ha@mm)@m%yw “(phenyl but an

-2- y1)-5- | | ht hal ami d

R o o ”Bﬁ?mm?é"é\mns? 10
H), 5.300CHC2A8DEAD), &: 7%9-7@?8634%19#2% 715 (m, @g@ p261-8.148 (md M52 2 590 (m
6 H ., 2. 48472628 %1 froAut 1023 35Rs,G5), 8:328-2.568 (m, 10 H), 2.875 (s, 3 H), 1.992-

1.133 (m, 3 H), 1.560 (d, J=6.6 Hz, 3 H), 1.536-1.362 (m, 2 H).

25 [0374] NI1-((2S,3R)-3-hydroxy-4-({1-methylpiperidin-3-ylymethylamino)-1-phenylbutan-2-
yD)-5-(N-methylmethylsulfonamido)-N3-((R)-1 -phenylethyl)isophthalamide: "H NMR (300
MHz, CDCl;+CD30D), 6: 7.939-7.715 (m, 3 H), 7.528-7.115 (in, 10 H), 5.300-5.203 (m, 1
H), 3.834 (m, 1 1), 3.309 (s, 3 H), 3.052-2.590 (m, 6 H), 2.484-2.267 (m, 4 H), 2.355 (s, 3
H), 2.011-1.762 (m, 3 H), 1.572 (br,s, 3 H), 1.536-1.362 (m, 2 H).

30 [0375] NI1-((28.3R)-3-hydroxy-4-(((R)-1-methylpyrrolidin-2-ylymethylamino)-1-
phenylbutan-2-yl)-5-(N -methylmethylsulfonamido)-N3-{(R)-1-phenylethyl}isophthalamide:
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H, 2.011-1.762 (m 3 H), 1.572 (br,s, 3 H, 1.536-1.362 (in, 2 H. 30

[ 0375]

Nl - ((2S, 3R)-3-hydroxy-4-(((R) -1-nmethyl pyrrolidin-2-yl)nmethyl am no)-1-
phenyl but an- 2-yl ') - 5- (N- net hyhnet hyI sul f onam do) - N3- ((R) - |

- phenyl et hyI )i sopht hal am de: 97 '"H NWR (300 MHz, CDCl 3+CD3CD), S: 7.961

(s 113) "H7NBRI(3000VEE, EhCLICBRD)( 7. 9151@1}1)778@015371 B3 Y.BYm1DHK) , 5. 276 (m

2. 840 (5, bty s 98 chyiinh o Sha e Ty 8 o s Sgho i T 4 )
1.583 (d, 2.6466m% ¥ 2.830 4, 3H),&2{7935?6]H),23562117(m 3 H), 2.019-1.674 (m, 4 H),

N1-((2S, 3 (((R)-1-isopropyl pyrrolidin-2-yl)nmethylam no) - 1-
phenyl but{aq%gsg(d'y%g 9%@((?\# t hyl net hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl ) i soph

il e 0B 380 M RS OB S BByl 1,200 5,
3 672 (m phbnjihutard2-$0HS- (NSmetBylhi)sthy&ﬂﬂﬁExmdB)-ﬁWl-;ﬁxeﬂlethﬂ)ﬁ@ﬁthélixmd& H, 2.447
(¢, sy o Sl M) gk el o o (9

- ((2S, 3RY98Tak) yelHR 269 (6 BETEUhD Gy, Ay, Bhexg, )LDt hydsxsj 1), 3bs@heny| but an-2 2-
%'N)R (200 TR0 (RkA% 0t B0 L85 SO0 I%Oﬂs" %ﬁb@ﬁé)@?’??% e
g gGBIQm) 0959 (d, A6z, BrH ), 0.92Hjd, J46.DEQ 3(HY. 1 H), 3.496 (m 1

87 178 (m 6 H), 3.139-2.677 (m 6 H), 2771(8 3 .5H),120771466
(m 12 H)[3103M8}{(2S,3R)-3 ~hydr0xy—4 ((3—methoxycyclohexyl)methylammo) 1-phenylbutan-2-

N' ((2S, 33 5 F vl O iy Tl ok S S Bk P RELL Rl o el B BY b iR 50h - Pheny | but
> yI) 5- (MHZECDEHIN St RTB LA 7D Emahily 6)3953.061 1) 10-1ph2a6¢ (@t, D)) 4.2490(ht hal am de

di hyd ,

7 45, 7 0l ogsm. E*U%%@%W%ﬂ@%%mc@%%% PR30 By

3. 243 T briD, 9.0M}] 466 @682EDr, 7 H), 0 1.955 (br, 5 H, 1.569 (br, 3 H), 1 207

(br, 2 H), 0.959 (br, 6 H). [0379]
N - ((2S, 383783 M2 3IR)B-diexy2-({Bishbutylbiperzdin-} yil)pethythimiao)-1 yhup@tutapt am no) - 1-

Fhal 2 det o< SRR Ty MR iRpbgs oG Dog™Y (ot 1Y) =0
7. 89151 (2 2]4d1ﬂydm0h10ﬂd67781\(1\@(($01\lﬂﬁ CDCBBE—DZODBQ §.872-1.83Hpr, 361)9B832657.6321 (m; 242
(& 2y T sloe s £ Ty g D 3Pl () sp3 Bomoi@Bmm? )

(m 2 (H) 13556@05ﬁ)nl 569 () 3 H)., 1586 (6rd2 HJ0P52 (z6 HR H), 1.370 (m 2 H). [0380]
Nl - ((2S, 3R) - 3-hydroxy-4-((1-(3-nethoxybenzyl) pi peri di n-4-yl)net hyl am no) - 1-
phenyl but #8792 - W1-{55,1RY-Herdngdyret( h3-mothdghermyloperiia-¢-¢Rinethylemenylet hyl )i soph

7 7a5( m oot EEASH St oo PuS Ay e byl 21
H), 4. 302diMydaR¥lofide: 'H NNR (B06Hz, (DCI, 348;108(7.300), 7.894 (o, H)ED), B728G (s, 2 H),
3.256 (S, pp7hhs.78s8 @812 15 1604 8 () 2 15538 (St 13 4o (8 1'EP 36Tk o, 1)
5 H),3.788 (s, 3 H), 3.642 (s, 2 H), 3.261 (s, 3 H), 3.136-2.513 (m, 10 H), 2.818 (s, 3 H), 2.141
(m, 2 H), 1.690 (m, 1 H), 1.586 (d, /=7.2 Hz, 3 H), 1.370 (m, 2 H).

[0380] NIi-{({25,3R)-3-hydroxy-4-((1-(3-methoxybenzyl)piperidin-4-ylmethylamino)-1-
phenylbutan-2-y1)-5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide:
'H NMR (300 MHz, CDCly), 8: 8.012 (m, 1 H), 7.872 (m, 1 H), 7.742 (m, 1 H), 7.369-7.081
0 (m, 11 H), 6.850-6.750 (m, 3 H), 5.245 (m, 1 H), 4.302-4.234 (m, 1 H), 3.764 (s, 3 H): 3.730
(m, 1 H), 3.436 (s, 2 H), 3.256 (s, 3 H), 3.104-2.814 (m, 6 H), 2.816 (s, 3 H), 2.725 (m, 2 H),
2.496 (m, 2 H), 1.932 (m, 2 H), 1.653 (m, 2 H), 1.564 (d, /=6.9 Hz, 3 H), 1.461 (m, 1 H).
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ijgi gm it?) 389?(2)3&711 2 H, 1.653 (m 2 H), 1.564 (d, J=6.9 Hz, 3 H),

m :
Nl - ((2S, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- phenyl but an-2-yl )-N3-((R) -
1- ( 3- met hoxyphenyl ) et hyl ) - 5- (N—nethyhnethylsulfonanldo)lsophthalanlde 1H
NMR (300 M—lz, CDC13),"S: 8.039 (m | H), 7.887 (m GIE3 (m 11,
7.260- 70%5 -((%S %}3_}?@:&2& @wxﬂeﬂﬂux@nnmﬁa:hi)w)-lsplﬁ%l (“Fﬁ“?. 31115 95 (m 1 H),
3. 844- Eo‘]d@ SN O 4 ﬁsu?isgmadoa;s@pmmﬁdmmwm s, 3 H,

- o

NI f“?@%@%{?ﬁﬁ?z ol {nll chaaxgh BHY, 171768 kgl 10 18503083 @-dX: | - pheny! but an-
2- - 5= th | byl ®HEht hal d
i Lt e b el e

, 1.4 1 , 8662 @, HDP Him 5. 896 2 5.273
1 H, 9@1%2%%("%%}1),9%%55}? 684 (m 3%1) 3H)280 s, (SI-RI H%)24 2. 714(m
N ﬁ%‘ 8&2 @§ ng 4 ey otdl@ﬁild{o@lm ﬂgﬂ&e&y}@m033fh)ﬁfd1°[‘bég’§i ylbutan
N|-((2s“§ Y heny (I@R( i ﬁlg@, QY lakRenAYAEE 60) but an- 2-
) - 5- (I\Izma)tﬂqumthtsrweﬂuisp )]t( ggn | et 7y |so%{;al am de:
$N5R6(53$9?%%PC13%%%0(5 lg @%W}m o (mw%7(49§ waf&)&@am% (7r2n2 (1 H)3

. - m
H, 3. 28300@693(:&93H)25x§@62(32217‘§3f2(7?‘r\%mwﬁﬂagg’g‘“ ﬁEH: 35{), .584 (d, J=6.9

Hz, 3 HE;%}??%@ 3.024.2.714 (m, 4 H), 2.815 (5, 3 H), 1.597 (&, J=6
N - ((2S (difl uor onmet hoxy) benzyl am no) - 3- hydr ox yd_but an- 2-y

|
. ropR s eePHgER LR
e o o o 2o i s,
7.384-6. (ﬂ?ﬁet(xmemlsﬂfonm@c’hﬂ Y 500 (] 0.4 r_ﬁ;ﬂ) 9753313 (s, o. 3
H, 5. 26@6&}{% 518(598%4@[;2; doBYm 1 H), 7.730 86.1L HB776% 74 b 0 1) 3 ,

e 50311511330(;:11 39243725835 3 0a s Hib), £Bb2 2760 (.14 BY BRI AN Hz,

3

NI -H|)(§28 %ﬁ?l %L_@%(ﬁlzléb-}({)l( fS) 1- (g )rre'lt\lgo?y(/%?egyl )het h?/l ?hm no) - 1- phen%/l bu'([janla
y net hyl sul f onam do pheny at ani de:

NVR (300 gﬁﬁz Npﬁ;{; i{).z.ti@j @i Fonfomoxy)bizylaming)4-y Haioxﬁ gn;%b%?‘%lﬂl

7.378-7. 87 58 gg,g«?\ T34 %@m};ﬁl b B3 ENMR (30, 4. 268 (m 1

H, 3. 74&mspet®mvthy1sllfP3@n o) Pn 72 (s, 3%4?)(1,]1 ?ﬁﬁ)z 2.778 (m

2 H)é 2. %ﬁz 164g02(2(n§08i)(m882{nﬂ)1i),17m46m( §E). 784S o 3861’ 1.377 (d,

12 -
| ((2S, 8R}6 & A )o§<§D0|(S SRy P25 0 £ |5f%633?oln§%’4;|9ﬁ§m }c@mﬁ@)@ut an- 2-yl

) N3- %?}gh&ﬁgﬁ%@a&?@hym 308161802 0y 3 HBR2RYP {5 3 1H'RMVR (300

7.693-7.368 (m 8 H), 72647131(m 5 H, 6.884 (s, 1
H), 4. 943—%&1{1 38y H), 4.638 (br, 0.5 H), 4.339 (m 1 H, 3. 907 3.711 (m 3
H. 3. 097[03,285?8]1'\]1 ((2S, 3R)|_3|) hydroxy% ((é)dl (B%Qh&ybgen}'lgeﬂwlmﬂm@ URGnglbpiag2H) . 99 .-

300
yh-5- (N—methylmethylsulfonam;ldo)—N?. -((R)- 1-phenylethy1)1sophtha1am1de 'H NMR (

MHz, CDClL), 8: 7.987 (m, 1 H), 7.874 (m, 1 H), 7.727 (m, 1 H), 7.378-7.076 {(m, 11 H),
5 6.850-6.721 (m, 3 H), 5.255 (m, 1 H), 4.268 (m, 1 H), 3744 (s, 3 H), 3.739-3.635 (m, 2 H),

3.272 (s, 3 H), 3.002-2.778 (m, 2 H), 2.832 (s, 3 H), 2. 608 (m, 2 H), 1.570 (d, J=6. 9 Hz, 3 H),
1.377 (4, J=6.6 Hz, 3 H).
1-pheny1-4—(3—(triﬂuoromethyl)benzylamino)butan—Z—yl)—

' s 1 1 .
N3-methyl-N3-((4- methylth:azol-2-yl)methyl)lsophthalarmde HNMR (300 MHz, CDC 3)
5: 7.693-7.368 (m, 8 H), 7.264-7.131 (m, 5 H), 6.884 (s, 1 H), 4.943 (br, 1.5 H), 4.638 (br,
0.5 H), 4.339 (m, 1 1), 3.907-3.711 (m, 3 1), 3.097-2. 881 (m, 5 H), 2.784 (4, J=5.2 Hz, 2 H),

2.430 (s, 3 H).

[0386] N1-((28,3R)-3-hydroxy-

30
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0387

Rll- ((]28, 3R) - 4- (3-(difluoronet hoxy)benzyl am no) - 3- hydr oxy- | - phenyl but an- 2- vyl
) - N3-net hyl - N3- ((4-net hyl thiazol -2-yl)nethyl)isophthal am de:'H NVR (300
MHz, CDC13), 6: 7.693-7.116 (m 13 H), 6.876 (s, 1 H, 6.753 (s, 0.28 H),
6.507 (s, 0.44 H), 6.261 (s, 0.28 H), 4.931 (br, 1.3 H), 4.627 (br, 0.7
5'),4 g 9;58[0{1 l\Tl"D(ZS §R)842?5 @ﬂ%&métﬁbaé)ébdﬂ)zylaﬁm@ﬁ hdr8221 phdnibutan-hvl)- 2. 756 (d,
N - ((2S, g W? &Wﬁ@@%t%&%@%@?&%%}h 1FPRUR G O0RER D) - N3-

net hyl - N33~(7@é3ﬁ&t16l§£t1lzlmzs>k76?(smlﬁ)n@sz)omhmairesnodem H:JESIM@ (6300 Mz,
CDC13), 6: g 862 g 72 br 1.3 H) ,
4623 (bri), 65T . L 5n a2 My 007 1350 m 0eks 455 088 A, S9GEFY 5. 3 1y

3. 177-2. T8 5@ 2. »6H, /~4.54342 65,287k, 3 B0 [ 0389]

N -((2S, 3R) - 3- hydroxy-1 -phenyl -4-(3-(trifluoronmethoxy)benzyl am no) but an-2-y
1)- 5- (N y iRy b Bﬁﬂ&gl IndNRsxl kBl ydmBR R ph&f/hydah 2 thal am de: 'H
NNR(SOOWS,TCD% R 4@ -x@ 4 f‘ %% 765 (m | H),
7.378- 7. Opethyiny3- (iﬂriquhylth%Z%aﬂJfﬂﬁﬂsl@imthalffr@% 1 (309 §B613 5714 (m 3
H), 3 276765@»7@)8"@11 1819 G122 6888 (ch, M4 b6 (br,2. BRE 4633 (63, 0 H), 1.2668n,(id, J=6.6

N (20 3&1@,4@5%3%%@ DT S SDL2H1 Blt o 2.1 1

t hyl 4- th |t hi azol - 2- t ht hal ami de: ' H_NVR (300 Mz,
&13}0 dﬂgé?i gﬁ?lst( %%)Is'v?fl)?ﬁro’w iaheﬁ %6@3%21 0 %ré%fi%? M@O@T‘?ﬁn@ ¥I2 (m 3

H, 4.924s g‘hﬁ}eﬂ@h&tﬂ'}lﬁsulfénﬁg& NaR)-Qp }ﬁsn HethyBisehehalamidel "HINMIB(3827- 3. 702 (m
3 3.75 [0391]

y AR
M 28 AR, Bl Gr LT e 7 7%%%)( RS BT a0 ot an- 2- y
1) - N3- med.imsl¢ ﬂ()(4433«mnhym m%zal712(1y,|3)ﬂ)313|1y61§ s o dualoaowe ¢e; 4 H), NVR (300

MHz, CDCL3 672-.7.50 3 H), 7.411-7.076 (m 10 H), 6.878 (s, 1
H, 4. 9302%3&(3 3@31 g(dAJﬁ?%H%H}}D 0.7 H) 4 320 (m 1 H), 3.842-3.699 (m

3 H), 3.083- 177-2. 787 H)l 754

(d, J=45 5|_[£3%)j_ 1)N 12((%_%}6)53 Q)ngroxyr%@m@:z]ybenzylmno) -phenylbutan -2-y1)-N3-

N - (Eﬁsl 3:5%1:1?] lrh’s&tﬁ?%mﬂmﬁmm )nfbth I}idéﬂhﬂlalalﬁn&%{mﬂhyﬂoammﬁbmg,m- 2Hy:\l ?\/R 5- (N
- ne y nmetnyl su onam \

(300 Mz, -07CDEP3)p4 @9712% 7912‘2% HH)687 047&% ﬁx%B%hbfal %ﬁgg 588

7.69-7. 75(b£,ms}2)H)lz9z7(n64 }T),§927:{m2(ﬂd'|BH)73m(3355) $.073-1.7D5 (i 739; :27414)1 (m

3H), 7.17-7.29 (m 9H), 7.04-7.06 (m 1H), 5.31- 5.38 (m 1H), 4.34-4.44
(m IH, &3 417(d 1H) 390395(d 1H), 364370(mIH) 0 3.30
g|s_|) F?i O[O?ﬂggﬁl—((Zé 3R)- 3-hydroxy 1 }?heny1844(3((tnﬂuo@methoxy)ben(_zyfammo Butan- 2—21 1.65 (d,
;ll S &E@ nﬁthlsvyﬁgqeaym&hﬁﬂfazam YhdtSOiakthalkmidk:) 'FROMRI (300 MEY-AB@Reny | but an-

e, CoCH3PTB T AOR G B T TNy 1 e 34 ﬁ%ﬁs&%@ PG 111y

7.14-7. 2% Ay, 460b)m, S1HG:848-3%99 ()3 )] 1.083-5.88D (14,5, F)} 1177-2.48 060, 65), 211),
4.33- 4. 452.%4”(3,ﬁﬁ%)ﬂz,ﬁiﬁ?’é.g’z's%,3&5‘. 211), 3.62-3.72 (m

'5 [0392] N1-((2S,3R)-3-hydroxy-1-phenyl-4-(quinolin-3-yimethylamino)butan-2-yl)-5-(N-
methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR (300 MHz,
CDCls) 6 8.91-8.92 (m, 1H), 8.03-8,07 (m, 3H), 7.93 (s, 1H), 7.69-7.75 (m, 2H), 7.64-7.69
(m, 1H), 7.50-7.55 (m, 1H), 7.32-7.41 (m, 3H), 7.17-7.29 (m, SH), 7.04-7.06 (m, 1H), 5.31-
5.38 (m, 1H), 4.34-4.44 (m, 1H), 4.13-4.17 (4, 1H), 3.90-3.95 (d, 1H), 3.64-3.70 (m, 1H),

0 3.30 (s, 3H), 2.96-2.99 (d, 2H), 2.72-2.84 (m, SH), 1.94 (s, 1H), 1.62-1.65 (d, 3H).

100



111), 2.94-3.15 (m 611), 2.73-2.85 (m 211), 2.44 (s, 311), 2.26 (s, ‘311).
0394

[NI - ((?28, 3R) - 3- hydr oxy- 4- ( 3- net hoxybenzyl am no) - 1- phenyl but an- 2-yl ) - N3-

met hyl - 5- (N rret hyhnet hyl sul f onam do) - N3- ( (4- net hyl t hi azol - 2-yl ) met hyl )i soph
t hal ani de "H NMR (300 MHz, CDC13) S 7.72-7.77 (m 211;)Zl 7u§a%fz 66 (d,
st spomgnin. 11 13 (1
311), 3y1§11>13ana@IM((Mm&f}lylttQangﬁD@ghﬁ(lﬁ]wP %“h‘ S (i Ny 611) 2.45 (s,
ﬁnH)(Eg% TS A A0 S e oy be: ol A (mgm) 714‘7&49 &;m(nyl) 4,6-

di net hyb9N&ﬂ(ZIB)599(s,Héﬁy4%éﬁy?f réﬁﬁﬁﬁi@iﬂ){? 3%@"\}%& 300 M MHz, CDC13) 8
7.34-7. %i%%“ 3idls 721;3:278,5:131 {1, 2.44.5) 3H)72.08 (7311 (m 111), 7.02 (s, 111),
6.92 (s (m 211), 5 6.77-6.80 (m 111), 6.38-6.51 (m

3. 72" 3. 469 N i@%“f@%@gﬁ AT 1ghemtmigy - 111)

511), 2 sidhyl-S-(N-rijmetylgdiopani @11\113@ o id g%grﬁ%gis: ;ﬁ:;; 2.80 (m
N 25 tksgl7a061 but an. 2.
(( %Mrﬁ ﬁmﬁ%@ﬂsu%jralﬁzmﬁmﬂ YR To347266 (O iyl but an-

| f d bs-hal ani de: ' H
AR (30052 (Wi, CDE637 (o BORGF & 21179+ 58 OO (4 LT Bor3 (5. 111).

8.01-8. 04 ) | 7.970.99 (§,25)4R.7612.89 (m, P P55 21
7.17-". 3%75(%{”1%%)13?(5 %%3(@31]8]@41{)11?) 5, 33Hg 42 (rr? 111), 4. 3004 42 %m

1H), 4.0 06 (d, 111), 3.65-3.69 (d, 111), 3.55-3.63 (m 111), 3.32 (s,

311), 3.00-3.02 (d, 211), 2.80 3 . 2.02
1113 1. 3395). 671 (((zgs IR 9s)rdrqz<Y147£31m%‘2°XYl}f‘cT%Y1§‘5f‘f5’ 1 52%%’%97]2%]446 . (s
NI ((25, 3R 53 gy&i{%)ﬁ,héhyﬁee@if@bmamaaéﬂM{mMz, A2 enyl but an-

1) - 5- (NEREORYARR o TEDLT P’bﬁéﬂﬁ(lao})mf\%m((fﬁ)ﬂ) O N T LY,

eth ¥{_) |so£} al am de: "'
NVR (300 ?’H%o_rt 3@3_ 62(&&)1(:1?1915,5(18‘35 9_L 11)

7. 63 7. 787 yIEe 96

111), 5 23)57358(3@1 &@1§G3é 7éé ”1@5:}5#)0%@ 1%9327%99:%65& 511’1912)322(?1) (S-

3. 66-3. 7 ,31911), 2.84-3.02 411), 2.80 311), 2.38

(s, 311)431‘1*@5’9%1%) 1%582195d6((833|_]€|)@ %0398] (m 41D, t(s,g_ ] .

NI - ((ZSNiﬁ%gfhﬁ¥q?§ .éﬂ (s nmi}@@mﬁhﬁhn@qyapwaﬁﬁyrah?%%??ﬂ-a@eny|butan-
y

(300 opneday e tmakasdode: ' H NVR
(30)6 ?\/Hz 5-(10getinnaedyls fopanxggio ge}ﬁno léﬁk%f‘%gﬂﬁmlhﬁl@mﬂ amiode:

7.45
iy B 1%%%13% S5, 151)93020-&m (d:m;).m@gﬂ& seidn Gy s i Ty

4734- 4. 40 S 25612 G,
2. 96- 3 1611%73(5%)@ i‘%é’ %ﬁj’?l‘;”%(l% 10}51@?’7 g?gé@i‘a 1}3)%3 3(36%(5 %%gg -
(S 1H) 2 (m, 11D, 401406 4 1}1)365369(61 35840 21

(2S, 3 5-1l uor 3 ! 1.¥phghyl but an- 2
5 yl) 5- (ﬁ%%éﬂ?@tW?&%ﬁgggﬁmﬁﬂ)&‘@(?%%rlrmg}r)\)é-r?yllgﬂﬁy%}?sop?t ha?/am de:
1H NVR (3 03(H)I\/Hz CDC13) 5 8.44 (s, 111), 8.26-8.27 (d, 111), 8.04 (s,

111), 7.96°(s] 1H), 7.74 (s, 1H), 7.18-
15 [0397] NIA2S ,3R)-3-hydroxy-4- ((S—methyhsoxazol—3 -yDmethylamino)-1 -phenylbutan-2-

yh)-5- (N-methyhnethyisulfonanudo) -N3-((R)- 1-phenyleﬂlyl)1sophthalam1de 'H NMR (300
MHz, CDCls) & 8.03 (5, 1H), 7.95 (s, 1H), 7.82 (s, 1H), 7. 63-7.74 (m, 1H), 7.15-7.34 (m,
12H), 6.90-7.00 (m, 1H), 5 96 (s, 1H), 5.25-5.35 (m, 1H), 4.33-4.45 (m, 1B), 3. 77-3.88 (m,
2H), 3.66-3.74 (m, 1H), 3.29 (s, 3H), 2.84-3.02 (m, 4H), 2.80 (s, 3H), 2.38 (s, 3H),1. 57-1.59

30 (4,3H).
0398] N1-((2S,3R)-3-hydroxy-4-((5- _methylisoxazol-3-ylmethylamino)-1 -phenylbutan-2-

[ 1
y1)-N3-methyl-N3- ((4-methylthiazol-2- yl}methyl)lsophthalamlde H NMR (300 Mz,
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7.39 (m 1411), 6.81-6.98 (m 1H), 5.29-5.40 (m 1H), 4.30-4.39 (m 1H)),

4.00-4.05 (d, 1H), 3.72-3.76 (d, 1H), 3.58-3.66 (m 1H), 3.32-3.33 (m

3H), 2.93-3.09 (m 211), 2.82 (s, 3H), 2.60-2.71 (m 2H), 1.63-1.65 (d,

3H). 10 [0400]

4,6-di fluoro-N -((2S, 3R) - 3- hydr oxy-4-(3-net hoxybenzyl am no) - 1- phenyl but an- 2
y1) - N3-cfrh cEi;) 6176213?84/ (o 2y, 7)S2sTgaNh AHR Mi4067.451(H, NUR7 130B0NBE SEICD893) 3

iy 6. 0dn0R) %@% 585 590t 150 A 3 SR €0 ARy PP T T
(m 111) 34 %ﬁaﬁ) 47636 (k] Si), 2.30-881 3d, 2HN),(2A5 (GHF), 33878-BHgUS2 (smit2H)
364373(m111)294312(m2|—|) 2.88-2.93 (m 1H), 2.75-2.81 (m

]N Illz (25 g@f@; N AdhRr)-4L 5ﬁu&o§.91d(£d3 ygli&hylarbﬁépl}lydmxy- —phenylbutan—z

phenyl%ut 'Qﬂ;ﬁ/dry%g/ i W@\é"g{f\%ﬂ&ﬁg{'ﬁ%nﬁ[ hgg T%ﬁt} Wiopht hal ani de
3 GQ[\IQ/RGG @DQH)H)SS% 477 (d5 1 1), B)oa éasl:ﬂm ;gé (s, lHl) 76? ®815. 7367( m (1r1nl)

6H), 6. 947 Hﬁﬁ Gﬂf)% (16" g%% 5%‘%“ I g%‘?? (‘é'oﬁ?kﬁl %10%;‘1221 53 (m 1H),
4 28-4. 44 fm 74 4, 153 3 6835688, (1), 3 2045 33 3mBIL)32.923 0or(m,14%), 2.82 6831, 16 (m

H, 2.80 (s 311) , 1.32-1.34 (d, 6 0402
NI ((2S, 34%‘1%7?‘198*26%/1@ %%%(dr ropoxypyr| dl(n 3- |;I))m[at hyl Lm no) - 1-

henyl but an- 2-y1 ) - 5- (N- et hyhnet Bi 1z t hyl h
P hal 2 del000TH AdRTEa0o S OB RO -6 303easbeppylatipy I bp@Dt 1! 1 sop
&73 ‘i? &73 gg y1{-83- (ﬁ)lrphz:nﬁgthﬁl h’dhﬁl[amﬂi‘é HINMR (F00MHESCDTH)§ 8.70 &23?d4§)g 21( m2H)
111), 4. 2’95% YA ﬁffl),i’ffﬂ 374803%}]47 %}%a(mf%%égéé‘%é{% 218'%@73 é% ?3.31 (s,

3. 1228551)36@5-6(661@ A83)5.28%5 B0, SF0), 396:4.2. (6518), 3350185 @14, S8 o7 (.

NI - ((2S, 3@y 2@%%}%,%1&% 4?;‘101&%%%); 83’93 (? yﬁ{)}‘z? yﬁl (. nH% 20O&J’henyl but a

n- 15 1H), 1.57-1.59 (d, 3H).
2-yl)-5-(N-met hyl net hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht hal am de:

LH NVR SOBH0NNE (0 SBRY Shy o ARSGmbbeyBias el iino0- 17 (5, 111),

7.93-8.05 1350 9
6. 99- 7. o2P1(eaylb&tf%)‘l‘yl)§z%§é§ﬂ@%mei‘ly?'%m‘ﬁ5%“@@%&31%5; 1 3, A
(d, 1H), B060m3z DB samxs 18),311((s [HBH)68-286081, 3HP[-6B - 662H) 1H)27 ¥8-2.94 (m

[55210412' 0258 o ith™ 38 s (2195, 457,18 hm, 6 Fyalr 85, H1), %'@9 (s, 4B%de @6 (M 6).

NI (( 26, 3B, 3-shydiaqey 14), ¢-28-E3410es HY), BI5RES G- By 5B A9 (mm Mes- 883 dheny| but an
) 5- (l\l—ﬁ’é’t‘gr'fpl %%QW)?F%LM‘S& ﬁlpdlo%z 1\[?%4@(%1) 1- phenyl et hyl )i sopht hal am de: ' H
NI\/R5 300 4 1. 73-7.77 1H),

7. 54- 7(57[((482 1&%82%!)?1{89%’7’&%’( r?ﬂsjiggfﬁﬂpzx’%’%é %9)3&15%%& L U (mH) K

5. 27- 5. 41 pheniylbidh 2-yh)- sz-mqmeﬂcﬁh:@mﬂ;ylsmpnanndp)@@ @Rﬁspquwleﬁ:eq})lsc’@t@éaﬂa feo (m

111 2.@3 (s, 3H),

) 774%%1%6@@ EnC R 4B B G S O

311) . 25[ 048%]7.74 (s, 1H), 7.42-7.45 (m, 2H), 7.17-7.35 (m, 12H) 70710 (m, 1H), 5.30 544(

NI - ((2S, 3Ry 4 A PeRin Rty Y6 1 db P 3y 4.5k 0¥ (B Tf) Bl 3@l oxy, sl31Rb ey but an- 2
2.93-3.08 (m, 2H), 2.80 (s, 3H), 2.65-2.73 (m, 2H), 1.65-1.67 (d, 3H), 1.29-1.31 (d, 6H).

[0403] Nl-((28,3R)-3—hydroxy—4-((5—isopropylpyridin-B-yl)methylamino}-l~pheny1butan-
2-y1)-5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyDisophthalamide: 'H NMR

30 (300MHz, CDCls) & 8.49 (s, 1H), 8.25 (s, 1H), 8.17 (5, 1H), 7.93-8.05 (m, 2H), 7.74 (s, 1D,
7.42-7.50 (m, 2H), 7.14-7.35 (m, 9H), 6.99-7.02 (d, 1H), 5.32-5.43 (m, 1H), 4.29-4.41 (m,
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10

yl)-5-(N-nmet hyl met hyl sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht hal am de: ' H
NVR (300MHz, CDC13) 6 8.23 (s, 1H), 8.16 (s, 111), 8.04-8.10 (m 1H)),
7.97-8.04 (m 1H), 7.95 (s, 1H), 7.73 (s, 1H), 7.42-7.44 (m 2H),
7.12733(m 12H), 5.29-5.41 (m 1H), 4.28-4.40 (m 1H), 3.95-4.08 (m

3H), 3.63; %5(]5:'15? @%fﬁﬁ?% 2%5‘)3 31%s §ﬁ)%9@@ 40, ﬁg})m@-ﬁ@fﬂﬁﬂ)?’l—b,

2.63-2. 70" 04061
NI - (( 2S, 3Rp2-260(mir2iRy2.83 (s( EDnbENHLY m.m%%ﬂ( )(hyl ani no) - 1- pheny! but an-
2- yl)-N3-net hyl - N3- ((4-nmet hyl thiazol -2- rreth{el)lsophthal am de: ' H NWVR
(300|sz [08BC1 3¥1-628,3R93-hydrody--(1-8- eths(11§0xa4¢lb5 iy lemieo)-1phenyloutgn2-7 64 (m

7. 47- 17 s NMR), 7.04
lH) 6 88y1§5%21 ﬂgé{ﬂyj%%%ls 1?011 )Nﬁ@g fhéighethﬁ) b tﬂal:gﬁdtg ZHB é8) m 51) (s,
3. 65- 35 74(30VHEHIDCR) 8814 @; 1H)H7 98-3.99 fm. I FE7. %ﬁr‘r? 75, 1B, HE-bSh h
2.44 (s, %592,_4%%%1 §85-6.94 (m, 1H) 5.95 (5, 1D, 527541}111 1H), 4.31-4.45 (m, 15),

N -((2S, 3 t Ayl | but an- 2
N R g iy At T %3?9&&3%%%*@%% %@w&@ﬂfﬂyw‘é "

300MHz, . : ' 7560 718 7.62-7.71
§m 111), 2%% g?g‘(z%(ﬁ“sﬁﬂ)lb%%gg%‘ﬁm ‘léﬁ)“,{ 15T ég (n?nm%m 6. 90

1 o 3. 86- 3. 97
(m 2y, 488 Sule byl S S ot 2,45
(s, 310), y)-53Brhetd@metnyls@ifgnamjdoly8{(R)-1-p enylethyl)lsophthalmmde

N' ((2S, SRRy EHexys 42§ (D1irs 0RH Ly LRy BiodisnoImyl Hyredbigloarinnmly; 19pleny! but an
yI ) - 5- ( N- ), HyTB e (L 742 T (a2l - 1R 38 12Dphatg £ CRy D 4 35A 4R frani de:

NVR (300 ol 6 (), 8.72¢, §5), 11-1
7.94 (s 39%%“%?3% 3(@( m)ﬁg?@sﬁ) akggo 5 F&H)(m7 % )7 13- ) . 29

(m 11H5 25326705n14©f1)( iL§4- 11q6|)(¢3!11)1181441 33%03{ 4 05- 4 18 (m 1H),
3.70-3.95 (m 2H), 3.27-3.35 (m 111), 324 2.7 pg m. 7H) ,
2 38 A540 [G496] 2N}-((28,3R033hymxy-h(Sapgthoxypgigling 1%’1?1“(3‘&}3’1% enyibugngs (d.

. 103 ! MHSz,
y1-N3- ((4 meth lihiazol-2-yl)methyl)isophthalamide: "H NMR (300
Nl (25 3%?3%:%3% i@o(é( Ty s, 14{5 q%t)h'fo%(ly(gyfﬁ)g? Dr26x b TRk vlAMene) - Iy phgny! but an-
| 5- (N f tpheoy(ehyk thalpni de: '
yl)-5-( M%th@t hyhsuie (ﬂnﬁ? 402 gsNﬁa)( 6.8 (s] 1IN eoy (Lehy ki slofal

7 Ba- - 00 .y, s 98 7Tigs: T oty T 20k i Ty i 2afo 02 (rlnm |

2H) 520262514393({§n 1H), 4.36-4.52 (m 111), 3.59-4.04 (m 5H), 3.26 (s,
7.81-3.30 (m 3H), 2.78 (s, 3H), 2.02 (s, 1H), 1.59-1.61 (d, 3H)

[ 04101 &9407] N1-((28,3R)-4-( 65 -ethoxypyridin-3 —yl)methylalmno) -3-hydroxy-1-phenylbutan-2-

e LA T
(300MHz,  (Gh¥ )%):m @ 3? £ 56 (s 1), 7.P1-BR7 (rﬁ TH)).62-7.77@n, ALBY 4157 ()LH),
SRR ORI RN Mot el

2. 89- 3511 £ b, 33651972 B Y, 16938 Xm, BENYA.988,16%h) 7TH)22.30208 3, 2. 02 (s,
1. 2.45 (s, 3H), 1.38-1.43 (m, 3H). -

[0408] N1-((28,3R)-3-hydroxy-4-((5-isobutylpyridin-3-yl)methylamino)-1-phenylbutan-2-
yD-5-(N -methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR
(300MHz, CDCl) 5 8.53 (s, 1H), 8.28-8.31 (m, 1H), 8.20 (s, 1H), 7.94 (s, 1H), 7.76 (s, 1HD),

30 7.51 (s, LH), 7.40-7.45 (m, 2H), 7.13-7.29 (m, 11H), 5.26-5.40 (m, 1), 4.18-4.36 (m, 1H),
4.05-4.18 (m, 1H), 3.70-3.95 (m, 2H), 3.27-3.35 (m, 1H), 3.24 (s, 3H), 2.76-3.07 (m, 7H),
2.38-2.40 (d, 2F), 1.70-1.91 (m, 2H), 1.64-1.67 (d, 2H), 0.82-0.84 (d, 6H).
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0411

RII -((]28, 3R) - 3- hydr oxy- 4- ((5-i sobutyl pyri di n- 3-y1) met hyl am no) - 1- phenyl but an
-2- yl)-N3-met hyl - N3- ((4-net hyl t hi azol - 2-yl ) met hyl )i sopht hal am de: ' H NWVR
N I e S TG i L P
.63-7. m , 7.49-7. m , ) S, , 7.36-7. m ,
7.13-7. < Frosk3a- IRS-flppetiyigming)-bghepplbutatey

3.77-3. éﬁoéﬂr@%—ﬂ?;s,%)f%éy%_’%“?ﬂ‘fﬁd"‘ Yp}? %ﬁggﬁ@ﬁmﬁma@mim%-?m (d,
2H), 2. ¢i$-5ANAhcthylmpthgisylfonamide) - %“@P“’"ﬁ% Y870, 89 (d, 6H).. [04121

N -((2S %@{ﬁ%ﬁ{g XYz (56 Bl SODLLEK YRS, 100)8.5- (74 et 3T B3RS D1- phenyl but a
n- 2-yl $30RM §§F3-?<%—?1?21-ne’t hyl 1 hi azol =25 Wl)r Y15 apistds @i de: ' H NMWR
( 300NHz 7.3 m@hxsmﬁ788—261@nzhz)(@g‘i%&’%%i’f%rs%%’ %69-7 m 1H
7.65-7. 67 ( ' : 1-3136)( sn'mz:ra(s’agﬂz,ﬁ{02ﬁ4)1m7l'-5%§1: 27 (m
7H), 6. gg‘)(?”%@?,&‘?nﬂm’%E???zéﬁ(%g}l?’sm,gllm(mi. 96 (s, 21-1), 4. 30-4. 45'(m(r1nH),
3.79-3. 983 2H), 3.74-3.76 (d, 2H), 2.93-3.17 (m 7H), 2.77-2.87 (in,
2H), 2.45 (s, 3H), 2.01-2.17 1H), 1.01- inofiph 1:3]2-

N:_? (( 23,[343%13 4leb@S(,m)@mxaﬁé@%@"?&?dﬁ?é@f‘%ﬁ%%%ﬁoarri ngﬂM- hi/zdr oxy-1 >5
phenyl bubaﬂ- 2- 1m§;g%k,%mmﬁyﬂﬁmﬁmpmmmﬁem@gﬁ@)@ Mitreny! et hyl )i soph
t hal am d&* 3‘“%3&1%’ (( OMHz, CDC13)7 ?sn8.]%6-;36733?6@?&1;;2—97.518(8,221{)('536-%0, 8.01
(s, 1H),CICHE £.36 (s24)), .32 G0l 78% /Bl "7 73 s, 49-1;. 45 (m 2H),

7..38
Zi—|)13_271' f#ﬁl@éhgy,'ﬁ).ooiﬁz@(ﬁré@ggﬁés@gé, ,11(Ei:1,+4)95 (52%4.%:44@&%}'3‘)6}% - §1342163(9 (m
, . -4 , . -4, - 4 H) , . S,
igz ,14% 9111)@2.39—3&)?@25. 22%1.-%-1?9?%2?21%9}4 é% 2(3:'}365@33;;—%){) (i (634%1?_%5 (dz, 3H). 30

. . 2 m ino)-1-phenyloutan-Z-

Nl - ((2S, [121114-N(JE@%ﬁF}}rT’ﬁWP’Eﬁ“I"\”_((é'-‘W)“P%’ﬁ%} _g?%l)n(_)e;zy??] tﬁngirlé% iy phenyl but an- 2-
yl)- N3- Wl -t{}%ﬁi@%{h@mﬁ&dm-a@memywmé@m %Bi{(% e: ' H NMVR
O e o S s 5 Moot nt 1 AE 75060 107 SQarLIBE (11,

. y 3 ' y £ - ? y . -, b
S e 3% b A @O 13 TR (o B0 A0S ‘E?Ef"gg im%’é §§ 265 (m
211), 2. 4&),(357,7—3@1@),?Hl?fé:?‘f_.ﬁz(%’n]ﬁ%%ﬁ’)@(_ 0%}%)5?%0 L& o "
EI -((2S, :inR1) 51%-’ Ryelh R YmAtH)( ©87-080 Wk, 6¥Y)pyri di n- 3-yl ) met hyl am no) - 1- phenyl but a
2-yl)-5- t Ryl Isutlfpani isybusypridin-1yhmehyening) PRSP al ani de:
1Hy N?\/R §l§*ﬂ8’i‘mﬁ°’l @51 5()35%‘ g%ﬁ;y’%ggxm ﬂﬁaﬁgﬁdﬁmm\ﬁegomrgzasa( ﬁqm 2?1) ,
7.95 (s, ZgNN3-melndN3g(4-pepyl o UTe m 211)5, 7'3'01}@7%"&532(“}111)’
5. 28- 5%42@ ) $430-841 401%), 394 (NHL TEP;7-B.(0011). 1§ U (G119 37828 85 (m
411), 3.28 (< 311),

211), 1.0, 237343 {mphiD, %%Z-%g@%éﬁwﬁ-oﬁdg b (6,EDAAY (s, IFs 64- 2. 76,

N - ((2S, SRi0 446 mcliboxybens b By BTG PR AR TS AR o Ve N

t hyl met h do).- N3- ; gt hy! )i sopht hal ami de: ~ 3H NVR
?goo?\//mn? z%n@fg;s,gﬁ%@z(@im%@}-ﬂﬁ@?r‘%@'ﬁ)?' ??gl (2, aTll)e, 7.67-7.78

111), 7.38-7.41 ., ¢.11- ﬁ% i in0)-8-hydro9B1 211),
gs.m7 6- 6. 235 (a3 mﬂ@sé%ﬁ:%é?()%’é“ﬁm} ‘%’ xR %D‘i’&%%nﬂg% X7 5352) }iil:m?le: )
15 phcnylbutan-ﬁl—yl)—s—(N—methy]memylsulfonamido)—N3-((R)~l—phe ylethyisop
111 NMR (300MHz, CDCls) 5 8.35-8.38 (d, 1H), 8.24 (s, 1H), 8.01 (s, 1K), 7.95 (s, 2H), 7.80-
1H), 7.73 (s, 1H), 7.38-7.45 (m, 2H), 7.13-7.31 (m, 11H), 6.88-6.97 (m, 1H), 5.26-
_4.28 (m, 1H), 3.93-4.06 (m, 1H), 3.60-3.82 (m, 3H),
2.77 (s, 3H), 1.64-1.66 (d, 3H).

7.86 (m,
5.44 (m, 1H), 4.28-4.39 (m, 1H), 4.17
3.26 (s, 3H), 2.97 (s, 3H), 2.82-2.91 (m, 4HD),

. ).

30 [0414] NI-((2S 3R)—4~((5-ethylpyridm-3—yl)methylammo)-i-&—hydroxy—l-phenylbutan 2-y1)

: - 3 . 6
—N3—((4—methy1thiazol—2—yl)methylﬁsophthalalmde. 'H NMR (300MHz, CDCly)

N3-methyl
1H), 7.59-7.68 (m, 1H), 7.51 (s, 2H), 7.36-7.41 (m, 11,

8.34-8.37 (m, 2H), 7.68-7.84 (m,
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3.94-4.01 (m 2H), 3.76-3.92 (m 311), 3.26 (s, 311), 2.78-2.91 (m 411),
2.76 (s, 311), 1.61 5 1.63 (d, 311), 1.34-1.38 (m 311). [0417]

Nl - ((2S, 3R) -4-(3-et hoxybenzyl am no) - 3- hydr oxy- | - phenyl but an- 2-y[) - N3- net hyl
- N3-((4-methylthiazol -2-yl)nmethyl)isophthal am de: 111 NWVR (300MHz, CDC13)
$7.70-7.86 (m 111), 7.65-7.67 (m 111), 7.48-7.60 (m 1117)0;13,877' 36-7. 41
(m 1H),.7.12-7. . 110 6% 1. 619 A 51, 2201, 1)29-647@0, 6HB2.17rA-87111) , 4. 96
(5 211630 e P R 0 g7 253 ($ 22%;,’45) st &l B e 21,

3. 66- 3. @, 2 3. GLLY6 (. 190, BO0KB 14 . 68 7028 14 BB TR 13" 3747 (s, 3H),

1.36- 1, é;é (1?1@31 3H{_0418] _ _
N - (( 28,3 )1'- - roxy-4- (3-isopropoxybenzyl am no) - 1- phenyl b;qb&n- 2-yl)-N3-

t hyl - N3- ( (4: [ = A=)l it hahdihide)-1-fldn -300MHz,
gEbClé) @‘ﬂg/l( ﬁﬁ&gék}%h@ﬁ%&@lgggﬁ%@ ?%]W%lg @46& 1}2 * 111),
7.36-;7. é]y1)@5r(N-in]afh)r1rne1hyl®lf¢na§9dCO1ﬂ3'(@'173}19}‘?1‘3@?’ &-F%‘?‘ﬁlz"m? m W 6.77-6.81
(m 111) ?Oog@%ggg)%g%%h,(%%ﬁ,gjg-(5821__1%@10033113)(111,4}1}32.—94.(944P11,r’h73 (214), 3.73-3.86

( i .
Eg‘ Zéi)m 104, 2B, 1067, 366§ 1ED} @agl_é_ﬁzl?m,(ﬁﬂu.l@ﬁg(mz,lﬁﬁ3%9%.119((8.51, 211), 2.44

N - ((2S,3R).-3; y 20X 0@ 2, 2TOF0Y4- (i, PHB I 6HRT &I y1 ) - N3-
nmet §13(/I - %3(6}:%?{%‘@%%%%{%9’%8% hy ZiﬁZophtFmr:fzil ampde:g#lH NVR (3%0?\/Hz,
CDC13) 9 .963D127(179s 7.688.67 fd> 3HL PYO8- 19046069 (m 111), 7.51-7.60 (m 111),
7.38-7.43 (m 111), 7.15-7.33 (m. 611), 6, 86-6.94 11). 6. 81-6. 84 (m
111) ) 4. [911(6q s leaz)s,sRm-@aﬂmxw(n%mm@)l 'I}Ydé‘?"éle-“%‘.‘eﬁ}él{’%ﬁ"é %@) 5(1\211) , 3. 64E 3.78

(m 411), 2.95:3 18 (mi 5L)m)a.phen 19 B)idophihAdride: 'BLMER(300MHA) , 1. 99-2. 13
(m 211§¢ 3.’]15‘6@[-%% %‘Ig%d gllg((;R)%&zai;)p 1.0. 78 (g, [HD, 7.38-7.41 (m, 2H), 7.11-
NI - ((2S, GRILBS hysltsod), 292 (51805 68F Gpiilny 67 di"R 3= i hiat hyT am 'noj - 1- phenyl but a
Coonty) 7 ey ik 78 Byt dsanigsgh p oty sapRERETlide: R

, ’ . S, .69- .BR- ,
7. 48- 7. 5994-#01 (1. 2H), 778897 (m.3H){ 6(i’13%3’,2-778§21'%£ Q}."‘%ﬁ’?ﬁ? @13%3’,1'%. 70-21. 90 (m
211), _4. vy 43 111), 3.77-3.87 214), 3.64-3.74
1113,52.8&@3@2’%% 16%)(?831%)85-2.(316 (m)lll), 2.79-2.3(3(r)n(d, )21), 2. 44 (s,(rn

311), 1.23-1. e ino)-3-hydroxy-1-phenylbutan-2-y1)-N3-methyl-
N -%(23, ﬁﬁ}'ﬁmzﬁé"g@?ﬁg%yﬁ"ﬁl éﬂzylams- A | oheny

b - e | <5-(N- [0
et by ey g oy bR LR Ry PO G RAER PR de PR |
g%?féﬂ“ﬁ%}l&sﬂ% @’2@%7'%%%?&1&)’%#& %? X %éﬁgﬁﬁjﬁf . 111)

5. 23- 5. 33.96 i, Z)19.78-3.80 5106t 1 Sﬂl%é)i‘%,z}‘}:%?g‘f"sl,rﬁ)ﬁél'%}‘e%@%’l s, 111),

8.06(S, 111} 494224370 (m. 3M), 2.92-3.16 (m, SH), 2.73-2.92 (m, 2H), 2.4 (5, 38, 1.36-
N - (( %S, %’é%-(%‘i% d%'gxy- 4-(16133- i)sopr opyl benzyl am no) - 1- phenyl but an- 2-yl ) -5- (N
15 net hyHoétmy3Eul f onani do) - N3- ((R) -1 - phenyl et hyl )i sopht hal ani de: ' H NVR

(300MHz, CDC13): 1.19 (s, 311), .1.21(s, 31 a5 o JENB- 6 HZ),
2. 77- 2. 940418} 8M)({ZS@B_IQ:,B-}Q@;ongcl(?:lsopropgxy’benzylla}n’inojj-1%%(31%1113% 2-yIF
H NMR (300MHz, CDCls) & .

methyl—N3-((4-methy1thiazol-2-y1)meﬂny1)isophthalamide:
7.71-7.85 (m, 1H), 7.60-7.71 (m, 1H), 7.48-7.60 (m, 1H), 7.36-7.41 (m, 1H), 7.13-7 29 (m,
35 7H), 6.84-6.92 (m, 3H), 6.77-6.81 (m, 1H), 4.96 (s, 2H), 4.48-4.60 (m, 1H), 4.32-4.44 (m,
1H), 3.73-3.86 (m, 2H), 3.68-3.77 (m, 3H), 2.92-3.16 (m, 5H), 2.74-2.91 (m, 2H), 2.44 (s,
3H), 1.30-1.32 (d, 6H).
[0419] Nl—((28,3R)-3—hydroxy—4—(3-isobutoxybenzylamino)-l—phenylbutan—
methyl-NS—((4-methy1thiazol—2—yl)methyl)isophthalamida: "H NMR (3 OOM_HZ, CDCly) &
30 7.75-7.86 (m, L), 7.66-7.69 (m, 1H), 7.51-7 .60 (m, 1H), 7.38-7.43 (m, 1H), 7.15-7.33 (m,
6H), 6.86-6.94 (m, 4H), 6.81-6.84 (m, 1H), 4.97 (s, 2H), 4.34-4.46 (m, 1H), 2.82-3.95 (m,

2-y1)-N3-
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3.72-3.88(m 311), 4.22-4.41(m 111), 5.26-5.33 (m 1H), 7.11-7.39 (m
1411), 7.77 (s, 111), 7.92 (s, 1H), 8.07(s, 111). [0423]
2-fluoro-2-fluoro-N -((2S, 3R)-3-hydroxy-4-(3-nmet hoxybenzyl am no)-1 20
phenyl but an- 2-yl ) - N3- net hyl - N3- ((4- net hyl t hi azol - 2-yl ) met hyl )i sopht hal am de
" HNMR (300MHz, CDC13): 2.85 (s, 311), 2.90-3.18 (m 711), 3.81(s, 311),

7 45 7 5Py oA 1T IR ID IS (Y EP2AGH AT A BIDASERE (M 7LD,

N - ((2S, 2R),-130Ryelr (8)GH)4- ( 3- 1 sopr opyl benzyl am no) 1- phenyl but an- 2-yl ) - N3-
met hyl - N3- ((4- et hyl t hi azol - 2-yl ) net hyl )i sopht hal am de:' H NVR ( 300VHz,
CDC13) : 10&1;1 BE-((2S, 3R$Mhy61:02§3-4((€5 -isptapylpyading-yisetilamyino)ol-phengbdten- 1, g11) |

3.63- 3. a2 MMM ( 111

2 1975 w fﬁh% N3 ?(4 L@yl%%az%lra -yl et yl)ls%pﬁg%ﬁﬁn ngﬁ% o %%Mﬁz : 042)5]

N - ((3S, IR)CIQ—S(KB’SB((& DH 9T B (1), 5&2%336@{@5 18), wa-r’fo%?m 1%%8&91%% an-2-yl)-5
- (N net QM’C@?}% 3#%@1?? (337?1 (Qn('ﬁ)i)' ig @I&e@m atgbwzl)sl(ﬁf?@m hazam7de: ' H NMVR

300MHz, 31
gll) 3. Gy, 3HD3. 6(&-{3}743@,11)H) 2915 19@146@92 %-‘m)t 9%11)1H>é ?32 égﬁzﬁ# "%i s

[70}1267 46,0m A1), if, 80 (s, 111), 7.93 (s, 111), 8.03 (s, 111). 106

NG-  ret hylPH: AR e H@ﬁﬂ%@@?ﬁ%ﬁ?&%ﬁ?ﬁ%ﬂﬁg‘my' NVR (30004,
CDC13)0  ZméfyimétdylsBepamido)783-8(RO4 - isophithalamidegs ot g@’gﬂz‘, 26-4.36 (m

1H), 4.93, 1§é %_}%g ?1242 flll 5@{ 3}1234;69132)4275619mm,sﬁwﬁzxs,amw 67-7.15-7. 41
(m 10H), “7BLI35 g (5457 a1

NI - ( (25, 35550, $1B), 62Ny Hblan a‘iﬁSn%?l@LWW&N 36(p 14k BTG ZAY S Na- et hyl -
N3- ((4- rreh?){gb&%aﬁgl 2- yl) met hyl )i sopht hal am de: 1H NWR (300M—|z CDC13):
117122 = 7.8 Hz), 2.43 (s, 311), 2.57-2.65 (q, 2H, J = 7.8

2. 75: 0 exAlami thr 4. 95
S ot e ik a1 5 (s
2H) 05 [ Oﬁaﬁﬂnethylsulfonamtdo) -N3- (gR) 1 phenylethy1)1sophthalannd 00
3-(2, 2-di et | | h gHyecadhoHyl N- 2S, 3
o 5. Syl 1oLt S TR B ol S5 i%%‘“m%‘éﬁ’@ 9‘;‘@;%% i e 1 N
(300MHz, 3@@@3&():1 3H), 4?;2( (91 1Y), 5.36-733 §nd n?ll %mé I&%’ éﬁ?ﬂ 3.46-3. 73

6H) , - 5.17 2H) 6. 88 4H), 6.99 (s, 1
(7ﬁ109_;'?264},?§&,g1-1|§§.0&7(911}ﬂm 69 (m 1(H)S 7Hga9 8 02 (m 1r1n 1)H)8 17 (s(slH).H)S

[ 04(25(95 s, 3. 2 a2 poreN LS 3R) S hydrony d (3-methoxybenzylamino)-L-

h heneth Ib -2-yl)-N3-
met hy e N3p1éﬁ(néﬂbm WI)tN?ﬁ—ﬁlz@VL PSWQ?‘% en%‘iéd&‘i‘ﬁﬂ‘é’b& ]ﬁg?n N O%I\/Lz
CDC13) : (fb%M}% Déﬂ % 83 s79H§*Z’ 21 im@;:l'l , 3.88(s,/B1)( 599-31d) (m 351814 32 9@0( m 1H),
4.25-4.34 i ég(}g\%:!?g%l%

-Zé‘S((W; TEyy 45 5% A2 3 [ 04301

7 13- 7. 25(41rﬁm7¢r§6(m741i)27
-((2S, 3R) - 3- hydr oxy- 4- ( 4- met hoxyphenet Iam g t 2-yl)-5-(N
0 et hyhndba9) SHIH(@AARY-0Y IR f ISP PSR RE 2 Y 2
(300MHZ, 1 cthyl-N3-((4-methylthiazol-2- yl)methyl)lsophﬂlalarmde H NMR (300MHz, CDCL): 1.21
25 (s, 3H), 1.23 (s, 3H), 2.4 (5, 3H), 2.75-3.20 (m, 8H), 3.63- 3.86 (m, 3H), 4.35-4.43 (m, 11D,
4.92(s, 20, 6.82 (s, LE), 7.12-7.25 (mn, 10H), 7.38-7.42 (m, 1H), 7.7.46-7.83(m, 2H).

[0425] NI—((ZS,3R)-4-(3—(ﬂuoromethyl)benzylamino)-3-hydroxy—1~pheny1butan-2—yl)—5~

(N-methylmethylsulfonatrﬁdo)-N3—((R)-1—phenyleﬂlyl)isophﬂlalamide: 'H NMR (300M¥z,

CDCL): 1.62 (4, 3H, J="7.2 Hz), 2.80-3.25 (m, 7IT), 3.31 (s, 3H), 3.64-3.93 (m, 3B), 4.15-
30 4.39 (m, 1H), 5.23-5.41 (m, 3H), 7.16-7.46 (m, 14H), 7.80 (s, 1H), 7.93 (s, 1H), 8.03 (s, 1H).
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CDC13): 1.54 (d, 3H, J= 7.2 Hz), 2.67-2.87 (m1l1H), 3.17 (s, 3H), 3.67 (s,
3H), 3.71-3.78 (s, 1H), 4.22-4.36 (m 1H), 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- phenyl but an- 2-yl ) -5- (N
5 net hyhrmcéacl S () @Rﬁ?@kﬂu%n{e@)bénzﬂhﬁm}é - higrbyy- B pipnlybatan2i EN3-1H NVR

300VHz 1
LTy S gt ety gest 2 et gy ot SR oibbe et 8 (o
111), 6. 3631@) 835408 (ﬂaH)H) ?7412‘85 (ﬁ&mm 26.4.34 Jn, 1TDA093 (€, 289, §.04-52119,,

7.95-7.9
N1- ( (25, %%1#7&%)0& 1@ {b?ééﬁi’ylsérﬁ%éf]’i}rbhenyl but an- 2-y1)-5-(N- 0
met hyl met hyl sul f onam do) - flP R) - 1- phenyl et hY %els g % 1 " H NVR

( 300Miz, [042BCIB(28. 31?@41(316&@ nzglamgioy 3fygroxst1g n@ﬁ’ A *%m}‘%

%1%1 14823(? IthigolAy l%nﬁﬂylﬁébghthél%dgfii)bmﬁ(?d%ﬁ& , CBILY); 1376223, 3.82 (m

111), 7.88. {378 1)243856(33) REEEGN 2}%@4343{?&) £7951830nEM 1 3453, 774 (s,

N - ((28 §B) 4%2twﬁr(99<yaﬂzx(9§(mm>eyb@nay]vamm)(ﬂammemwunm Hyl ) - N3-
nmet hyl - éé)% -nmet hyl t hi azol - 2-y1) et hyl )i sopht hal am de: 1H NMR
(300|sz 7 1§)(m %)1 88 1.94 (br d, 311) 2.65 (s, 311), 2.98-3.36 (m
711), 3.93-4.07

4, 30- 4. 33 4, 46- 4. 99-7. 17
(m~ 301) [0428B333 15 Zﬂﬂmqqﬁhyl M('ﬂ)meﬂ?ﬂ@%ﬁzgl ?%Yl)&*ﬂfjmefﬂg%m%)n%é 2('3?31*) %1 11),
o ey et o M
rret hyl - N§I(Qh& el %yﬁff)h? o $02 Gu AN et %&%ﬁ%&%ﬁ%@ 22 gtijbﬁgﬁlﬂfé}%isoow,
CDC13) : Q.19 s, é\Hﬁ %75651818 (mJ &Hﬁé@s; ki Y E), 7,088 26, (B2 X)) 7. .68-7 6P, (2 1HB 7(08;  311),

274316% 3.92 (m 311), 4.30-4.38 (m 111), 4.93 (s, 211),
6. 84-7. 3890 rﬁﬁn 3!@1 )17(571%)4 7.59 (m 111), 7.72-7.76 (m 211). [04351

pheﬁly%ts)ut[%& ?7{?({2% MTP&E%}?%}?T?‘ &gﬁ%m%ﬂggw%%qggéﬂgp?et hyl )i soph
gg% amzd%:fthgi-ﬂﬁl 1&1&9 M‘J&ol ﬁﬂ%&hyl)léogﬁtﬁaléﬂlde3HMMR¥?0®M)CD013)8245‘2 1% g 21
(s, 311) (s3Hpg- - 3%6 @rf fi)i%g (3535)133133%»%‘((% E‘%}ﬁ%ﬁ%g (%oﬁ%sQ%ESZ %‘JD) 7.26-7.30

(m 1211)%,738%.BAn8 388 6(88Ys, 2L )7,138. :956(11(, §5), TH4R-7.46@3B), 7.69-7.72 (m, 2H).
NI -((2S, 3R)-1-(3,5-difluorophenyl)-3-hydroxy-4-(3-nmethoxybenzyl am no) but an-

(230%:\/?42 N3o430} hwi=0d3;3R)4-tyetoRy. m(mm&mbcyﬁwydﬂmmmmgmoﬂhmmua@rﬁ?\i 1 411 %1 ;\INR
3.67- sy%ﬁgﬁﬁﬁfoﬂm’ﬁé‘%ﬁ%@%Wﬁ%ﬁiﬂﬂ)js" lﬁhr%"é‘“% H%%@@% 6 77 (m
111), 6 DA:)0D.54 (4, 38,U%)7,2 H2)206772.8% (1o 1H)L B, (s, BHRS-GT. @3H.71-3.74 s,

7.69-7.7 437

NI - ( (25, é@%z?%%%@“aﬁﬁﬁfoﬂ’oi‘p%%W)?q?yéd'f‘o P 1 A e 2 B 3 o) but an-

2- yl) - 5-As-(saEhyt.seshi) st o @eiahi do) - N3- ((R) - 1- phenyl et hyI )| sopht hal am de:
1H NMR

[0431] N1-((28,3R)-3-hydroxy-4-(2-methoxyphenethylamino)-1-phenylbutan-2-yi)-5-(N-

5  methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR (300MHz,
CDCl): 1.69 (4, 3H, J= 7.2 Hz), 2.78 (s, 3H), 2.97-3.31 {m, 11H), 3.73 9s, 3H), 3.89-4.16
(m, 1H), 4.35-4.43 (m, 1H), 5.22-5.34 (m, 1H), 6.76-6.81 (m, 1H), 7.02-7.25 (m, 14H), 7.46-
7.49 (m, 1H), 7.95-7.98 (mn, 1H), 8.57 (s, 1H).

{0432] N1-((2S,3R)-3-hydroxy-4-(3-isobutylbenzylamino)-1-phenylbutan-2-yl)-5-(N-
0  methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR (300MHz,
CDCL): 0.79 (4, 6H, J= 6.2 Hz), 1.53 (d, 3H, J= 7.2 Hz), 1.64-1.82 (m, 1H), 2.34-2.82 (m,
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(300MHz, CDC13): 1.61 (d, 3H, J=7.2 H), 2.71-2.87 (m 711), 3.31 (s, 311),
3.71-3.90 (m 611), :5 4.25-4.36 (m 111), 5.22-5.33 (m IM 6.58-6.91 (m
711), 7.18-7.27 (m 511), 7.83 (s, 1H, 7.94 (s, 111), 8.03 (s, 111).

[ 0438]

NI -((28 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) - 1- (t hi azol - 4-yl ) butan-2-yl ")
- 5- ( merhst t, 3, S8 ENRAD (LG, MR22(4. ) @n, 1Hmt$;e"ﬂ§&ﬂhyll)lj QSESWtBI@aZinaT de: 'H
NI\/R300 6 11..J=7.2 Hz 2.65-2.80 (m 511

3.01- 3. o%”ﬁ?ﬁﬁ isjféséHi%oPi?jlﬁri .0 3.71-3.83 (m 611), 4.08-4.34
(m 111), 29-5

76- 6. 7.2 611 8.01
(s, 111) [9‘§3b5Né§(23f%i)3'hY Oﬁ“(@"m B%e%é%"(éjl) ?E’f&’jl'ﬁ?b%"y[rjé‘gf’? 9] i
NI - ((2S, 3R qu-lﬂetﬁﬁﬂ:hyﬁirm Yeitdr) fEppiiintanitie I NMWR 00NG)z; COphEny| but an-

R E omﬁf&% e e T e L STIET:

(s 3H), 43¢6644s4:1mz8HL m99 74]H)(m 3T 233734 (s Hp3- 737114 - B1)3P63-ME8 h)

6.51-6. 67 3 7.38 10H), 7.69 (s, 5 11-1), 7.86 (s, 1H),
5 20 to. m%g%g& /A5 (m 10H), (s ) (s, 1H)

ot hy ! eI uNT GG R DO GHBY BT LGB HA AT DG H R
g ngME mdBRCR3)((4-hetB it ghol-Bi)mdEy I Rsodhiblahmid?: ‘FANKIRIA0UMIETz, THICL)3028 (s, 1H),

3 0. VLl Rt e P 1) . 550 o 8w . 0833 ) 1

N - ((2S, 3IR0-#3%(@x, eHh gl (hery ). i1 5n(m) 1 BDhY.d4-6>69 (i IHehy2- ﬁaﬁ &mrfﬂ{)yl )-N3-neth
yl - N3-((4-nethylthiazol-2-yl)nethyl)isophthal am de: 'H NVR (300MHz,
CDCl3) 21012’»’61 (N 1- (@S)3»R)-32h35ﬁrx§-4&@(i-meﬂﬂ:ﬂﬂ-meﬂwﬁﬂe@l)@ﬂop(fmﬁﬁw—, 4.07-4.13 (m

1 5 i Ofl 42121311 nylbutan-z’—yl) -5 (EIZI n(lgﬂiyhljimylsu?for?a?fﬁdg)'Igg((ﬁﬂ-pﬁgn]yabgiyl)lysbéh%ﬁanﬂi e'( m 311).
N - ((2S, 3BNMR (Tohayd, amony,) - (hyadt, B33 Hz)p henpl1R dnadH)22.§4-26R BB hhy | - N3- ( (4-

i B sl GO A G G 215

2H) 6. 88;, q0gs, 1BH))7.2677. 20 é7, . 1Z8), Br36-3.3841d) 21, .44 83 1H).
N1- ((2S, 3R) - 3- hydr oxy- 4- ( 2- met hoxyphenet hyl am no) - 1- phenyl but an- 2-yl ) - N3-
20 et hyljeddat ( (-t IR)HE 1 saditborabhyylRBhindrdy)yi-4 (B ethad vaenzplesminbppupdvR- ( 300MHz,

oDC13): 2 1 ; 4.23- 4. 32

1H) . A o PR3 m%ii&l iy m%gﬁt?m%l?ﬁ%%mﬁ)@ bt ﬁ%\;%(g iz, - 23 (m (m
1H). 7 6 LIICI722.601(s, 1) 27O, 8, 295-5.06 m, 4D, 3.7- o o O5b, 425228

N - (28, 2-yl) - Na-
RS Mt R S sei ﬁxygm{"ﬁp (e s e A S U
CDCL3) | ABL.62BTL bm 28DL) . 2 72-3.10 (m 11H), 3.75 (s. 3H), 3.82-3.92 (s,

1H), 4.59-4.68 (m 1H), 4.93 (s, 1H), 6.79-6.88 (m 3H), 7.08-7.27 (m
8H), 7. 40033744 N1ni(2S138);1-B,B@ordphefyl)-3-Bifroxy-4-(3-methoxybenzylamino)butan-2-

y1)-5-(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl)isophthalamide: "H NMR
(30bNJIIz, CDCly): 1.61 (d, 3H, 1=7.2 H), 2.71-2.87 (m, 7H), 3.31 (s, 3H), 3.71-3.90 (m, 6H),

'5  4.25-4.36 (m, 1H), 5.22-5.33 (m, 1H), 6.58-6.91 (m, 7H), 7.18-7.27 (m, 5H), 7.83 (s, 1H),
7.94 (s, 1H), 8.03 (s, 1H).

[0438] NI1-((25,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-(thiazol-4-ylbutan-2-yl)-5-
(N-methylmethylsulfonamido)-N3-((R)-1-phenylethyl}isophthalamide: 'H NMR (300MHz,
CDClL): 1.62 (4, 3H, J=17.2 Hz), 2.65-2.80 (m, 5H), 3.01-3.05 (m, 1H), 3.19-3.41 (m, 45),

W0 3.71-3.83 (m, 6H), 4.08-4.34 (m, 1H), 5.29-5.38 (m, 1H), 6.76-6.96 (m, 4H), 7.14-7.25 (m,
61), 8.01 (s, 1H), 8.05 (s, 1H), 8.18 (s, 1H), 8.75 (s, 1H).
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[0445]

-((2S, 3R) - 3- hydroxy 4- ( 3- met hoxybenzyl am no) - i - phenyl but an- 2- yl ) - N3-
rrethyl N3- ((4- net hyl t hi azol - 2-yl ) net hyl ) - 5-ni tr oi sopht hal am de: "' H NWVR
(300MHz, CDC13): 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 30 1H), 4.92 (s, 211) 6.74-6.89 (m 4H),

7 10 7. 22 GM ((2§31Q)33 ﬁgdro)g}}'a -3-BydRoxyldSme he%etﬁ 1-1ahany1b%&8- [04461
((2S, 3 hydroxy-4 nmet oxgrbenz yl am no enyI utan-2-yl)-

( n‘et hyl sulZTYB F‘ﬁylm)?thb@lﬂ@(ﬂﬁ}ﬂd?) Rt labeyylst @Bﬁﬁ?ﬁh&%@d@% NI\/R

300MHz, 1 % 2 6, 97
2111) z S?Ma}z cpé ﬁ?éé@h 3ﬁ ﬁ:nﬂﬁz)éz%oizi%bﬁm 1176, i&(s%&i})ﬂﬁsa 2 97 gg](m

111), 6. 84Hk438- 4%%(8 é@if 1475 @1@7 1 6(5r1r16 ﬁ’iﬁlﬁm 7031? 3%55911 1%))76%@7 94 (s,
111) 8. 191 9,86 %L 11, s[1944 1in).

-((2S, 3R) - 3- hydr oxy 4-(N-( 3- met hoxybenzyl ) - 4- ( 2- nor phol i noet hyl ani no) - 4-

oxobut ana g}g}ﬂ% H@Eﬁﬁfﬁaeﬁ%ﬁaﬁnﬁm—ﬁﬁ; w@ﬁmﬂ,&g{jgﬂgm\ﬁo) N3-((R-1
me

- phenyl e tha am de’ NVR (3 60 (d, 3H, J=
7.2Hz) | ulq”cmammn\? (@®:- lsaheeslethQMOPh@la%ud& GUNME (39aMHz 3 20- 3. 36

211 343) 7= . 6
grlnl) 3) 96}%403%6{ §2(dliﬁ)1 ﬁzﬁQ)AQﬁ 2@%(&”7}1)"&28@ %53@% élrf]f;l) 5;')113 8%513126(2 a8

(m 111), 38) 4@24@868F21M5¥§{)34( @%Nﬂ-@%‘*%”@f}go@l = %S 1011),
786]89 gg;l:bl) 7.96-7.99 (m 111), 8.04-8.08 (m 1I1I1). [0448]
-((2S, 3R) hydr oxy- 4- (N-(3 met hoxybenzyl) 4- 0x0- 4- (pyridi n- 3-

y:\ISrTEE ?yl) arﬂ Bﬂ) bﬁi ?@? ﬂ 1%1180 pht hal amﬁge N&(Héhmtwt T o )

001vHz. CDCl 3+CD3CD) :
1.48 (d, 3@3((4 Iaefhﬂﬂl@rzal) Y. WBSOB@WWMGHI)NW (HMHz CD4 2 2155350 s~ 311)

3.76 (s, §%3,~)zz %m8 3743)%0( 4020 @, 38), 47, ﬂ&;,)6676(sﬁ4-1;) B2 (m

311), 7.00- gxp ) 48 (m 611) [ 04491

N1- ( (2S, 3?%)22@4159 ok er‘l%ﬁp(%i)ﬂet hoxybenzyl ) - 5- oxo 5- (pyri di n- 3-

yhnet hyl am no) pent ananj do) - 1- phenyl but an- 2-y1) - 5- (N- net hyl et hyl sul f onam do
- N3- (1éR) 1046271 - NréR8RHrfrenzdspne hiiushexye -PHepy I ¢- 30 et d4co3 on)

1 60 (d, az e m (431 2.88. 80
310, (2 8%15& yﬂm 61- Z—'ﬁgﬂz mﬁ)l&%haaal%&n{e Hﬁﬂﬁa) 30@\&% -Chd: £ ) 2.8 (s,

6 ( 6 (s,
S11)) 5 9698 ook S5 A] (m S ISR iy 5 57, @éf?ﬁnﬁkﬁgz 6. 50-
6.82 (m 448y, 7.06-7.40 (m 1311), 7.50-8.41 (m 511) 104501
Nl -((2S, 3R) - 3- hydroxy-4- (N (3-net hoxybenzyl ) -5-(2-norphol i noet hyl am no) - 5-
.9 [0443] NI1- ((ZS 3R)-3-hydroxy-4- (2-methox henethylamino)-1-phenylbutan-2-y1)-N3-

t | but an- 2- | N- £ hyl N3- ((R)- 1
NI SR AR AT A R e e T P O
J= 6. 6Hz) (s, 3&39 27 %, 2R s, 1$.8611), 2.82
(s, 311))( 3%)2 308 ﬁnm%?«)r@“;? Sng}%%g?il@igms 2519( (255263{%1) 3. Lo 3. 60
(m 211), émﬁ”@g 6)947% m, 7119, 7-3957 450, L0 0Py 7. Ty 3. 4 04 (m 1H) 4. 28- 4. 40

111 211) 5.23-5.36 20-
(m ) iy N130s 336 5 2L a2 et gr}ethylankmo) 31 8yt N

methyl-N3-((4-methylthiazol-2-yl)methyl)isophthalamide: "H NMR (300MHz, CDCls): 2.41
25 (s, 3H), 2.72-3.19 (m, 11H), 3.75 (s, 3H), 3.82-3.92 (s, 1H), 4.59-4.68 (m, 1H), 4.93(s, 1H),
6.79-6.88 (m, 3I), 7.08-7.27 (m, 8H), 7.40-7.44 (m, 1H), 7.69-7.72 (m, 2H).

[0445] N1-((28,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-yl)-N3-
methyl-N3-((4-methylthiazol-2-yl)methyl)-5-nitroisophthalamide: TH NMR (300MHz,
CDCla): 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,

30 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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0 111), 6.62- 6.80 (m 411), 7.10-7.40 (m 1011), 7.86-7.89 (m 111),
7.95-7.98 (m 111), 7.98- 8.00 (m 111). 110 [0451]

Nl - ((2S, 3R) - 3- hydr oxy-4- (N-(3-met hoxybenzyl ) - 5- (4- met hyl pi perazi n- 1-yl am no
)

5: oxopent anam do) - 1- phenyl but an- 2- yI' ) - 5- (N- et hyl net hyl sul f onam do) - N3- ((R)
:]1- 6pge mz((;cﬁs]h{Nﬁ@g,@t{%Bm@&aiﬂa(&i;btgzmﬁm(lz%ﬁﬂﬁ&dm}pﬁaﬂiam@)se 1. 573( 2,6 ?H, -
= . , . -Z. . , . -, . . .o, (S,

3y 5. abhantonyirohyh NI @ honedyiciiopab Bl oy Gl Stithn; °- 26 -

gH)ﬁl g. 32135(@%%1&0 m748E), 2.}76(@@}1), 6.382.9 10, &)1 }.80-3P24 QR GH)24.20 (s, 2HYLH) ,

NI - ( (25, %ﬁ&%-ﬁﬁ%?@%a‘%@&@sﬂﬁe?-F.%‘Q%gﬂ’?ﬁ)) TRT 0% 1B T8 T - -

yl ) et Byl amugQ)xgRsti@aganimlo) - 1- phenyl but an- 2-yl ) - 5- (N- met hyhnet hyl sul f onam do

)-N3-((R)- 1-phenyl ethyl)isophthal am de: 'H NVR (300MHz, CDC13+CD30D): 1.56

g d,283l(4, 1&;;46} Gglig(gﬁé%%-glx.y&%xﬁg@l@—(ﬁmgﬁﬁz&henﬁdﬁﬂelﬁndrﬁh@hmtm%ﬁ)ﬁ(mﬂﬁ&D (s, 3H),
. S, . 8U- O. 1 n, . : - )

4. 20- 4. 7?X‘IQQHWW?)'%P%Y]%P%%Z(YmiWF*Z‘%‘F’%%’YIS%%@%’?“%@))’1,2' 7.02-7. 24 (m

11H), 7. PHerSieBgl)sophtididnifd 4% BMR (300MHz, CDCl+CD;0D): 1.60 (d, 3H, J=7.2Iz),

27 (3 4~ DLSL0SN, S00) .84 0% 35 236 QW 953030 h) 2y, 49" @) B~ (2R 39

hydr oxy- 3:463of NOBEOS I76€ b SH)sTE (00 aH), dOP-436((R) H)1 43 tehyd enhiiDedfBanpy| ) benz

am do) - 4- ) ( 3-et.ho nzyl.) am -4~ but al - "H NWR
(300MHz, 4(%2@2%%%1}’52“%493%&%%8&% 85?5((;}’119@1?&@9%?@“60 (m 4H),
2. 77 (s, 1BH),7.88-790-(m3118) 70677.98Kjm, 18),384(808 3)IH3. 75 (s, 3H), 3.92-4.68 (m
8H), 4.78-5.34 (m 5H), 6.60- 6.82 (m 3H), 7.04-7.42(m 21H), 7.74-8.26
(m 3H [[B48F] N1-((2S,3R)-3-hydroxy-4-(N-(3-methoxybenzyl)-4-oxo-4-(pyridin-3-

gb( 3,4 diy?rggtﬁy?égiﬁo Bt(ljt)ér?a-mzldo - lgﬂhggy%u?gn%-?1?—3%%1'1&15%51&%}%@13&%1@&-&3-((@%)-2 R, 39) - 2-

hydr 0%y - 3=y{s3nyidthyTRichithatahidy] 'SINNR a00MED), CROLHRD;APplatyd.efhyFeatiamy| ) benz

(300Me . 2Bt repbyd (150 1 PEARY AT At S305 R ELARASIDOS BV o
(s, 3H), i3.125, 6 638 m, 3B), 7A00S6 (34 1JH), 342648 (@66FDm 5H), 4.60-4.74 (m
2H), 5.18-5.28 (m 1H), 6.60- 6.80 (m 3H), 7.04-7.39(m 11H), 7.58-8.00

( lm ( ?H) '51544@()4ﬁﬁ%j((ZS,3R)—3—hde:oxy—4—h(N—(3-methoxybenzyl)-S-oxo-S-(pyridin—3-

N -((2S, 3R)-3-hydr.oxy-4-(3-nethoxybe 1 -1- Al Yie) - N3- ((R) -

1- (4- (hyd ?@X@HW?’%M‘%’HT&?WQI 9%%15&?1}{}%9#%%%%?5 uﬁ@oﬁ% (!rR? do) i g(()p?’]t

hal amiode:1-phehyléhR)i{cpaBAlkinide CEONERCBBDDYz, CDBSCPIODBH,603d 3H. A7) 2HZ), 60- 3. 02
4H) , : 6 1 S 3365, 3H),

4 24ma 3 30 20y 222 TG 3L st TR B e (o S bR SR,

7. 04- 7. 28.76mm, GH), 3.78 ($3H], $. 80142 (70, 15D, 7. 2074 354 45, 5229B6X md @0 111),

8. 05-8. 0 Y i s
NI - ((2S, zTﬁ’%y 70@?%%“-6%‘3’-1%1 oy Beney T am no) - 1- phenyl but an- 2-yl ) - N3- ( (4-

(hydr oxy id | NPRAC R 2 b LO -k B LAY SRR S ihdeanRmlg sl sopht hal am
5 ox0pentanamido)—1-phenylbutan—z-yl)—S~(N-methy1methylsulfonamjdo)-N3-((R)-l-
phenylethylyisophthalamide: 1H NMR (300MHz, CDCL+CD30D): 1.59 (d, 3H, J = 6.6Hz),
1.88-2.00 (m,2H), 2.20-2.29 (m, 4H), 2.31-2.52 (m, 6H), 2.82 ( s, 3H), 2.92-3.08 (m, 2H),
3.20-3.38 (m, 2H), 3.29 (s, 3H), 3.40-3.60 (m,2H), 3.64-3.74 ( m, 4H), 3.76 (s, 3H), 3.92-
4.04 (m,1H), 4.28-4.40 (m, 1H), 4.58-4.64 (m. 2H) 5.23-5.36 (m, 1H), 6.20- 6.35 (m,
0 1H), 6.62- 6.80 (m, 4H), 7.10-7.40 (m, 10H), 7.86-7.89 (m, 1H), 7.95-7.98 ( m, 1H), 7.98-

8.00 (m, 15).

—.
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111 NMR (300MHz, CDC13+CD30D): 2.70-3.08 (m 4H), 2.84 (s, 3H), 3.27 (s,
3H), 3.68-3.85 m3H), 3.73 (s, 3H), 4.26-4.35 (m 1H), 4.46 (s. 211), 4.64
(s. 2H), 6.74- 6.88 (m 3H), 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). 104571

N - ((2S, 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) 1- phenyl but an-2-yl)-5-(N 5

t hyhnet fpsgul 5 o t hal anud

RSP N e i potop o
2. 85> PEopenippaniido)-{p T Y% nal%ld?ls %é )3H), 4.32-4.39

(m 111) pﬁnﬁ@ﬁlﬁ)l%hﬂlﬂfb.mﬂdd) TH SMEE300119%) cm13+33fi)301:>7 112-d, 32§J(=‘”66ﬁfj)
03002532&%03% 2854, ?6(118”1‘7}&'_080(5 3, {280, 5B, éLHel?,ﬁ%(m sy gg (M 1)
16,20 ot oo )
e X i : ,
Cm1§+0036é>§§2%? }/1("@ %‘%’ E§¥ 3. 1% (m ?H) 3 64-3.90 (in, 3H), 3.78 (s,
( m 7|A_'|) 34&)43%4;1[\!]8&%%@ 3- h&dﬁxy t?:g\ﬁg %&%Txytgnzyl) 5- oxo—S (2—(p1pgr1[Hm 7.00-7.50
NI - ( ( 28 Bﬁ)eﬂﬁadfrmﬁmamﬁm(dbﬂ-pﬁenbubdﬂmsﬁ)Lmhﬁewmehwksaﬁbmdo}mh( | but an- 2-
Xk S00Rbo e Relap e S5 (o) e RAEDDI L) SR L6y 2% dez A
(s, 3H), Bz)2884-2.00 Gi)2H),2.523.36 86, 10H),4H) ( sBHBMB.28 38 3E)N3.40-8:60)im, HN)20- 5
(m 1H), 5.(%%’, %111@’2,9.9%‘.1['%%')6@,74270@&727(nz,%ﬂ(),ms.z&-%.]s)a’( ! 155, 6565686 [, 11

8. 05-8. 08
N - ((2, 5- Sn2ORYRodKaz bIH)47.94-p2e (thydH)- N3- (( 2S, 3R) - 3- hydr oxy- 4- ( 3-
met hoxybenzyl am no) - 1- phenyl but an- 2-yl ) - Nl - met hyl i sopht hal am de: 1H NWVR

( 300|VHZ [0E53T] 2+@P AW enz P02 -520:02, {-dihyddfiwan-2-y162-Bydkdxsietiyt L28339H4-3. 88 (m
gh;&:%%%mmthﬁnﬁmgg gogé'm%!ﬁ? 5- ﬁéﬁ l—pg%lyFegg’gc%amg%)benzan )91— 92 (m

NI - ( ( 25 3ftcn@EbityiliB-methodyeBzyipiaxyHoaoinydnaste: A H)INMR ph@MiiHut an- 2-yl ) - 5- (N-
R ( soonbr e e 1 g AT s Y T S B PR 5 e
(s, 3H) 33@@En, CH),S, 25$Isl)?;H)33 79¢ 538y 3(98439)( o, BHF, 51 1855.38H), SH), BH046. 856 ( m 1H),
Ty 7,51 e R et 5 100 30 8 15 (m 1ry. 112 [0462]
N -((2S, 3 Iy yben am yl)-5-(N
met hyl net @?@ rﬁly(?bnarﬁdrd’ o§'%l\f§(°(%%§¥{£ﬂo enyl'ylf%}lr%o S’I‘fﬁn g(ﬁéfﬁysa ?2 "H-NWVR
(300, hmg{@m@)hylmﬁtﬁﬁsﬂﬂpm@ﬂb) BERY1-Phtny] ethzdc@@aﬁoﬁ;ﬁ:e(zmmdtm)ﬁl 2.82 (s,
3H, 3. 3%t&ﬁyﬂmﬁﬂ@—methoxybenzyl)amno)—4 oxobutanoate: HNMRGOOMHZ,

CDCls+CD;0D): 1.55 (d, 3H, J = 6.6 Hz), 2.40-3.42 (m, 9H), 2.83 (s, 3H), 3.25 ( 5, 3H),

3.74 (s, 3H), 3.90-4.36 ( m, 5H), 4.60-4.74 (m, 2H), 5.18-5.28 ( m, 1H), 6.60- 6.80 ( m, 3H),

7.04-7.39( m, 11H), 7.58-8.00 (m, 3H)

15 [0455] N1-((28,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-y1)-N3-((R)-
1-(4-(hydroxymethyl)oxazol-2-yl)ethyl)-5-(N-methylmethylsulfonamido)isophthalamide: 'H
NMR (300MHz, CDCL+CDs0OD): 1.59 (d, 3H, J= 7.2Hz), 2.60-3.02 (m, 4H), 2.83 ( s, 3H),
3.26 (s, 3H), 3.66-3.82 (m,3H), 3.73 (s, 3H), 4.24-4.36 (m, 1I1), 4.44 ( s. 2H) 5.32-5.42 (
m, 1H), 6.74- 6.83 (m, 3H), 7.04-7.24 (m, 6I1), 7.53 (s. 1H) 7.75-7.77 (m, 1H), 7.92-7.96 (

30 m, 1H), 8.05-8.08 (m, 1H).

[0456] N1-((25,3R)-3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbutan-2-y1)-N3-((4-
(hydroxymethyl)oxazol-2-ylymethyl)-5-(N-methylmethylsulfonamido)isophthalamide: 'H
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3.68-3.78 (m3H), 3.75 (s, 3H), 4.21-4.33 (m 1H), 5.24-5.38 (m 1H), 6.74-
6.84 (m 311), 5 7.11-7.40 (m 1111), 7.90-7.92 (m1H 7.94-7.96 (m 1H),
8.17-8.19 (m 1H). [0463]

N - ((2S, 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl ami no) - 1- phenyl but an- 2-yl ) - N3-

met hyl - N3- ((2- et hyl t hi azol - 4-yl ) net hyl )i sopht hal am de: ' H NVR ( 300VHz,

CDC13+CDgM% 2bm2 781 85 &, 40)2. 874"05 @23 §@Hona 683443¢ 3.78 (s,
3B @é“%ﬁ‘gq ibg’é (8 gﬁé 78-" 5, 7.04-7. 40
(N m ((721) mZ3PF)4-3773$2, a(emgfz@mhml wﬁaq(s 25% 464(s 2H), %70 6 éisé(ﬁ 3K,

- e i.az r m,
nmet hoxybé@z‘ ié’rﬁnﬁ%{) %%ﬁéﬁ)bzgz}igh}% (yl) lhl - rret h slg%ﬁ hal a?n( delH) H NVR
5382“”;28@4%%“%?8%89% hzdroxy-é-i g igind) h*vhgﬂﬁ%%f}%%-g”
6. 78- 56. QiktHyihetBythulfonantd)-TN34ZH)-1- ﬁﬂrmmloxazolséyl)eﬂafl)?sov@h?l%ﬁu aH)O{ N”%fg]%
Nl - ((2S, -3-h 33y N3-
(S S P R e
CD013+CD:§C33)) 324548 (8,31BH}.75 05, zm,smpew%mﬂ%) RIep4EmA LD 3.75 (s,

4.27- ,#I) z(mf, é%}%{) 74304§3j1(1§21;2)ﬂ107'8%%% (B, Ty, 7679D((, 185)8.10-

7 07 7.2 B4 (i 66]
N - ((2S, 3R2-(3n,ln¥0r oxy-4- ((S) - 1- ( 3- met hoxyphenyl )et hyl am no)-l-phenyl but an- 2
- yl')-N3-net hyl - N3- ((4- et hyl t hi azol -2-yl ) met hyl )i hthalamde "H NWVR
(300 MHz [0458PCIE HUI3HH)3; hyBrox¥- 4&3@6@11%3!123%3)1%1120)512@3 wgut&n ?1))' 3-408 (mlH,
7.237- ) ﬁmgmgsm 4.630 (br,
0.7 H), 411%‘% rl({%?“' e‘ﬁy“”‘f’ée’%?ﬁﬁ gtﬁﬁgg‘{%’thélm@d IR m 2 ;Q
3 020- 2 QESCL, ATDHTH) 2. 17X 688, 2.74-3.26 iy, 7H) 3438.904 m, §HPe|)3781 988 (AF* 3=6.6 Hz,

3 H). 0-7.50 (m, 7.50-7.89 (m.
N - ((2S, %’J (?HJHT 0?(7 4§f4 ((rtle)H) Z% 6ﬁét(r¥%€§1%h7e0nyl )e(t hy7II2m no) - 1(phenyl but an- 2
- yl)-N3-4mt hyl - N3- ((4 met hyl t hi azol - 2-yl ) net hyl )i sopht hal am de: '"H NWR
(300 MHz, CDC13+CD30D), 3: 7.732 (m 2 H), 7.532 (m H) , 387 (m1 H),
7.277ts7. 1[1;359(] MNB((2, 3R)330hy3xce®ﬁ-(6w%y¢rmy-M:plﬁpylethyb@wl Brpheffﬂﬂl%z 4.633

br, 0.6 3 a zg,l ([\zms , 2.976
ES 3 yl 5 éﬁé‘“‘g‘}ﬁh&%ﬂﬁ‘ﬂ%gﬁ)&?g&@ ﬂten@f&h &soﬂf&h 13%1 83 H }{_1)3 28|1‘|) 226 (d,
J=6.3 Hz (380M)z, cn<334{m9®]> 1.58 (d, 3H, J=6. Hz),250 04(m 41-1),.. 4(s,3 (

NL- ( (25, 3R- . t pheny.b th ABHL-Y16) - N3-
et g;(u B‘?g/?az e tﬁﬁaﬁ)m)ﬁy%ﬁﬁﬂ%@fﬁNm (3ogﬁwr|zmc7sgc)13+cosoo)

2.54- 3. 0ﬁ7$(rm,l7fﬂ-))783765{31,sﬂ) @MS )45 4, 36 (m 1H), 4.76-4.92 (m 2H),
6.74- 6.90 (m 3H), 7.08-7.82(m 10H), 8.30-8 é %E% 5 [0469]
N -((2@ 3H6B- Wﬁ{(@xwmstmaxmlwyﬂmw} EH(H%?RH% Rttt an- 2- yl ) - N3- net hyl

methoxybenzylamino)-1-phenylbutan-2- -y1)-N1-methylisophthalamide: 'H NMR (300MHz,
CDCL+CD;0D): 2.24-2.60 (m, 6H), 2.76-3.14 (m, 7H) 3. 64-3.88 (m, 3H), 3.76 (s, 3H),
4.28-4.36 { m, 1H), 4.40-4.60 ( m, 2H), 6.79- 6.92 (m, 3H), 7.00-7.50 (m, 6H), 7.50-7.89 (

m. 4H).

25  [0461] N1-((28,3R)-3-hydroxy—4—(3-methoxybenzylamino)—1—pheny1butan~2-y1)~5-(N—
methylmethylsulfonamido)-N3-((R)-1 ~(thiazol-2-yl)ethyl}isophthalamide: 'H NMR
(300MHz, CDCl+CDs0D): 1.72 (d, 3H, J = 6.9HA, 2.70-3.01 (m, 4H), 2.84 (s, 3H). 3.29 (
s, 3H), 3.70-3.89 { m,3H), 3.75 (s, 3H), 4.27-4.36 ( m, 1H), 5.54-5.66 (m, 1H), 6.76- 6.90 (
m, 3H), 7.08-7.30 ( m, 6H), 7.67-7.62 (m. 1H) 7.81-7.83 (m, 1H), 7.95-7.98 (m, 1H), 8.10-

30 8.13 (m, 1H).
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N3- ((4-net hyl t hi azol - 2-yl ) net hyl )i sopht hal am de: 1H NVR (300MHz, CDC13):
2.19 (s, 3H), 2.40 (s, 3H), 2.63-2.96 (m 7H), 3.61-3.69 (m 3H),
4.16-4.22 (m 1H), 4.78-4.85 (s, 2H), 6.78 (s, 1H), 6.99-7.17 (m 101-1),
7.25-7.58 (m 3H). [0470]

NI -((28 3R) - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) 1- phenyl but an-2-yl )-N3- 0

L YA EPAR Ly e ot il

(m 6H) ?m%demylsﬁ%@mm%g-(@ﬂggezﬂe@ @IK ﬁpém?‘g{%@* @Eﬁﬁf{? 76-6.92 (m
&h-3. 4 s, 3H), 3.32 (s X

N ycl ohBRTCRERY I i Tt B e henbbenial e - apeny bt an

CDClC’%H) %éf}é@( 13@?‘79647%(13&% ﬁ9zﬁi9é(ﬂl 1513031743 o8(obrad s, 2H), 4.40

(in 49 (broad s, 303281(m 5H), 2.43

( S 4H) ng;;é%ﬁ %Ihgéé (3% 3 é—,:;é%fo 33111'19’:1'1 @ﬁglmﬂﬁ'@) -1 ﬂh@ﬁﬁﬁitana -yh)-N3-

-cyclo oxy-4 met.hoxyhe m no)-1 20
phenyl b U tnafhyRNg {2~ et thivasiyd-)mgodisepkth Wa%@i *hyl )i sopht hal ami de
- IH NWR g, S % fu Elzﬁ)_(g@sg’lsﬁl('l}n 3ﬁ) 9378 s/ I, 304H) , 4. 98
( broad SCI%}BQF%IJVH@[ 2% 3%% 4331?4( 34 0d do 3o, 9 %7 Al S5+ 2-45
(s, 3H), 43838, 0}14816(8H4844H)1 2H) AR P- 93(m 3H), 7. (m,
Nl -((2S, 3 - 3- hydr oxy- 4- ( 3- met hoxybenzyl am no) - 1- phenyl but an- 2-yl ) -5- (N
met hyl"met'hy1 sul f onam do) - N3- ((R) - 1- phenyl et hyl )i sopht hal am de: 1H NWR

300MVHz, yadoty-4-(2. 60-3.02 (m 4 2.82
(5. 31p. fgz?@;f&? e R e T PR TN 1(3@;3% (m 11,
5. 24- 5. 38ndiixydddyylaBing)} i -phengiutpm - y@ﬂ)WmeﬂaﬂiSPPl?t 61“5?11 @ﬁ%‘ .92 (m
1H 7. 94 8.7 4)64-3.82 (m, 3H), 3.75 (s,

N:_|2 cycl op %‘g]ﬁé@]ﬂ(g? @’F#gg h)%%)r? 62].43-%;(5&%12 ; ﬁ% ()& y%é met hyl am n
0)- 1- phesiy)| b2g- aﬁéﬂmylllj’i);mlgéfé(oﬂﬁ%@ BTt %imz%r? ?h §j %h al ani de: '
NMVR (300 o CDC13) 8 7.32-7.16 (m 10H), 693679(m4H) 4.98
(br oad’ % 737 (m 1H), 4.00-3.74 (in, 9H), 3.10-2.77 (m 4H), 2.45

I(\/Zmagls_'l) n @4%2(1(}&&%%&2)' n @rd% t| C %@vlﬁfpkm%%ggggj}gg?ﬁ?? Beétl de
NH3- ELDLAHEEMHUH(E@@&(MWG’DIDF T e psin 2, memapsin 1,
and cat he§§§p+$}) d@ﬂzghgé%vg%@tlo%mnnbrﬁes-znsa\ﬁemnd 76i(sAEBH.27: 100 in 0. 1

M sodi um just prior to assa ro ed in DMSO
was 5 di | 4B@emj Hio4884-6/( &b aHk f78ce ki B; 3 ¥27 }39? 7t$§ gﬁt%? . A50 m
al i quq o) E he inhibitor solution in pH 4 buffer was conbined with 150 mi
of 0.I"M sodi um acetate containing 100- 200 nM of nemapsin 1, nemapsin 2,

v i 1 oA N B o e m‘*’;’zﬁ' 2 2%
y1)-N3-methyl-N3- ((4—methyltb1azol—2—yl)methyﬁlsop arm e & 0
CDC1+CD;0D), 6: 7.670 (m, 2 H), 7.526 (m, 1 H), 7.408 (m 1 H), 7.237-7. 107 (m, 6 H),
6.889-6.739 (m, 4 ), 4.931 (br, 1.3 H), 4.630 (br, 0.7 H), 4.293 (m, 1 H), 3.765 (s, 3 H),
>5  3.783-3.633 (m, 2 H), 3.020-2.858 (m, 5 H), 2.646 (m, 2 H), 2421 (5, 3 H), 1.398 (d, J=6.6
Tz, 3 H).

[0467) Nl—((28,3R)—3—hydroxy—4~((R)—1-(3-methoxyphenyl)ethylanﬁno)-1—pheny1butan—2—
yI)-N3 methyl-N3-((4-methylthiazol-2-ylymethyl)isophthalamide: ' NMR (300 MHz,
CDCl+CD;0D), 8: 7.732 (m, 2 H), 7.532 (m, 1 H), 7.387 (m 1 H), 7.277-7.113 (m, 6 H),

30 7.091-6.746 (m, 4 H), 4.932 (br, 1.4 ), 4.633 (br, 0.6 H), 4.333 (m, 1 H), 3.798-3.681 (m, 2
), 3.731 (s, 3 H), 2.976 (s, 3 H), 2.846 (m, 2 H), 2.772-2.505 (m, 2 H), 2.421 (s, 3 H), 1.426
(d, J=6.3 Hz, 3 H).
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buffer, and incubation continued at 37 C. Aliquots were renoved at tine
intervals, and 10 conbined with an equal volunme of MALDI - TOF matri X

(a- hydroxycinnamc acid in acetone, 20 ng/m) and i medi ately spotted in
duplicate onto a stainless-steel MAT DI sanple plate. MALD - TOF nass
spectronmetry was perforned on a PE Bi osystens Voyager DE instrunent at the

Mol ecul ar  Bi.ol_og Ul et € SRAPRMSino) PehdnpibliandBMiNas operated at
25,000 48, é\aa&%sl:@%’gﬁ‘@gmﬁgﬁ‘n%gfé?tﬁ% e {Hﬁﬁ 350 Qﬁba% Tons with
a Mass- t preERary@yiebizeyhshyhisoppthakmiteq NiiRed? h ]é'Hg% 0 @E%Lb - 2000
atom c nmpss units. e Adeor MeyAages.7bad. ¥ (B3or er nodul e
to obt ai #o @hqmgﬁ?ﬁﬁm\é%4?§%%§%gfgﬁeci es E\JA]? substrates and

cor r espongdsng2(ah,a0Hy, 830471 gidkBn ni xture. Rel ative product formation was
calculated as the ratio of signal intensity of th _pr%d cg togthe sum of
si gnak | pige)si ii-g9s,8ik)-bogdroprbatoehdbrzylpeinok bPPEbIRY: n%f) Tt ég} e.

Rel ative_product .fornmed .pe ' ' VA NNk 230080 A, DXLt (6,19 20
regressi “@Hﬁ?’%@{hﬁz‘g&"¥lﬁ%ét]agﬁ%5$tg%%}§gi\ﬁti ng '?3he 1:53“%%?‘!" éLES(VQ )ormati on of
product  gsibpg3ie.63-ande; 7H), K13 6aker FDIE- 1fad 24 He Y H{TV& Kydrol ytic rate
constant and T i i 1 rnatively, relative hydrolytic
rates mﬁgg&ﬂ%rﬁg%é&qg%f %@??ﬁ?ﬁ gg’dg%?c cl eavage assay (Ernolieff, J. et
25 al ., Biochemn draar2 0. Q00)-1 phedkyTdtan- BYB3E r om ei t her
met hod wdf&kx }'Zéééﬁ)g'?‘g?ré’%{ ?/33 %%égﬁibﬁ%?bi tecgl clféhglt;; opI[,hﬁl ﬁnd e inhibition
const ant ihynRgmetaylatfohyledthy)-N-(rbmethy Hiapl-2yDPeRE PR S g%dl\lg ng nodel of
conpetitive inhibiti Bi 8t hand 2,62 Baikqhr SHPD$2-8/88 \u, 61 68 &, e

I nhi bi to@ﬁé@%&@%@é@hf%ﬁ%éﬁ&fﬁ ag,q BerLi.n ( 994%%1) 7%?-%%'8"(1?1, are shown
in  Tabl e h-atique LHVRIE2-4COKS, ZM.MQ@%&,G%Q-ZH@'E:%@Q ” 'féspectively, the
Ki val ues,_30 obtained for nmemapsin 2, cathepsin D and nemapsin 1). 115
Exanpl e 6H)Cel | ul ar AR | C50 Det er ni nati ons [ 0476] The potency of conpounds

agai nst ne sinh 2 cata i B Vod¥x -Aehefybtngthniim)-lephesilbudnar assa
019 A(3 pr@gﬂgt Mfﬁy‘:l eﬁ‘ﬁ%ﬁ%‘&ésﬁﬁg?%‘%cﬁg ul | ymﬂan bééﬁﬁ&ﬁ@m el | nenbr a%e
denonss r. ag_gqimh@metﬁ;ﬂﬂﬁdzt)IyZ-r{l(‘tinﬂhﬂ]l@iﬂt‘ﬂlﬁgﬁlﬁfisl?#]g&c@ alytic activity in
endosomnal ggpi_grérgfr tlﬁ?ﬂ%&é-ﬂ%, B9 alos Mgoid e 21y, @d0Ginl UH), 887-A68 Ghi nese

59-7. »

hanster o at over- express hupgmn 1 N§gd-gpdon and
Swedi sh nerngas. iD@soaderd)sbedred! (m i34 ’1-ﬁ?§?§§m=\§’t}bg‘oé%h§on "uency.
Corrpounds4 re dissolved in DMSO to concentrations near 1 mM and diluted
into cultire nedia to a final concentration near 4 PM (final 0.4% DVSO) .
Conpounds e.dilute ok 2bk ¥R986yv @8Rl 4-e0mtRopbizylanmanit t i - wel | pl ates
48 h afteﬁo\ﬁ‘z{;ec}ﬁria’.c{of%p?ﬁg%g(gt%oﬁ wgs con igue {)n éioi/ Rt ffmelegrees C
for 24gh. p}ﬁlnquutmt-%-ylbéﬁeeth@wﬂv}b@ﬂ?@yl@g?&%?-;y TEOYRP fpramae B ng a

sandwi ch EL| ( Bi A nter | 968k ¥ (A 90fbroadPAB)oVEr (Mhe range of
concentraﬁ%ﬁ%EngggE%g&ﬁr@f gtﬁ—ihve to CE) tggé 0i4gc(‘ubﬁ&)i ons, were fit
1H), 4.00-3.74 (m, 9H), 3.10-2.77 (m, 4H), 2.45 (s, 3H), 058046 L, 455

[0473] Nl-((28,38)-3—hydroxy—4—(3—methoxybenzylanﬁn0)—1-phenylbutan—Z—yl)—S-(N—
methy]methylsulfonamido)-N3-((R)—l—phenylcthyl)isophthalamide: iH NMR (300MHz,

25  CDCLLCD;OD): 1.62 (4, 3K, J = 7.2Hz), 2.60-3.02 (m, 4H), 2.82 (s, 3H), 3.32 ( s, 3H),
3.68-3.78 (m,3H), 3.75 (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. 1H) 7.94-7.96 (m, 1H), 8.17-8.19 (im, 1H).

[0474] N1-cyclopropyLNS-((28,3R)—3-hydroxy-4—((5-isopropy1pyridin—3—yl)methylamino)—
1-phenylbutan~2-yl)—N1-((4-methy1thiazol-Z-yl)meﬂlyl)isophthalamide: TH NMR (300 MHz,

30  CDCly) 6 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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to a 4-paraneter IC50 nodel. Results are provided in Table 1 above (Col um
| abel ed "Cell"). 116 SEQUENCE LI STING <110> COMVENTIS, INC. THE BOARD OF
TRUSTEES OF THE UNI VERSI TY OF I LLINO S OKLAHOVA MEDI CAL RESEARCH

FOUNDATI ON PURDUE RESEARCH FOUNDATI ON  Arun K. GHOSH Nagaswany
KUVARAGURUBARAN Chuneng LI U Thippesmany DEVASAMUDRAM Hui LElI Lisa M

SWANSON  Sudha V. SALAL rJordan o g e B | CER <120>
COVPOUNDS AREIPLS -1 ES “ bl CRE sl Yo L Gltepsin DYCaHIV GetivIl USE THEREOF
<130> 578&5?510zgaﬂbsmﬂ@:pumwmszw@?mm@&z peebbpiphibifioapsey of

“50> Us BorHRY apraancy ShayRtel Oy gttt i rifsg Rl mAAl fove
Ver si on 41:000 D110 sddisf ddetate] PH 4<LDjust-pripR assy. :bhlbxtor fipgadyed|in QMﬁ%W%“e <220>
<223> 5("y n&lpu? dlgto?)olrﬁ sbdfih acetate, pH 4.0 (1:100 dilution). A 50 ml aliquot of the inhibitor
solution in pH 4 buffer was combined with 150 ml of 0.1 M sodium acetate containing 100-
200 nM of memapsin 1, memapsin 2, or cathepsin D. Following a pre-incubation at 37 °C,
the proteolytic assay was initated by addition of 50 ml of the substrate diluted into pH 4
buffer, and incubation continued at 37 °C. Aliquots were removed at time intervals, and
10  combined with an equal volume of MALDI-TOF matrix (x-hydroxycinnamic acid in acetone,
20 mg/ml) and immediately spotted in duplicate onto a stainless-stec] MALDI sample plate.
MAILDI-TOF mass spectrometry was performed on a PE Biosystems Voyager DE instrument
at the Molecular Biology Resource Center on campus. The instrument was operated at 25,000
accelerating volts in positive mode with a 150 ns delay. Ions with a mass-to-charge ratio
15 (m/z) wexe detected in the range of 650 - 2000 atomic mass units. Data were analyzed by the
Voyager Data Explorer module to obtain jon ntensity data for mass species of subsirates and
corresponding products in a given mixture. Relative product formation was calculated as the
ratio of signal intensity of the product to the swum of signal intensities of both product and the
corresponding substrate. Relative product formed per unit time was obtained from non-linear
20  regression analysis of the data representing the initial 15% formation of product using the

model:

1.4
where % was the relative hydrolytic rate constant and T was time in seconds. Alternatively,
relative hydrolytic rates were determined using a fluorogenic cleavage assay (Exmolieff, I. et

25  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 X, values

30 obtained for memapsin 2, cathepsin D and memapsin 1).
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<400> 1 G u Leu Asp Leu Ala Val Qu Phe Trp Hs Asp Arg 1 5 10 1 Wat is
claimed is: 1. A conpound having the formula: R R3I RZi6 ORR A L'~ N
NN ZAz, ORI OL3I R wherein Rl, R2, R3, and R4 are hydrogen; R5 is
hal ogen, -OH, -CF31 -NO2, N(R$)R9, -OR10, -S(O,,Rl1l, .-C(OR12, hydrogen,
substituted or wunsubstituted al kyl, substituted or unsubstituted het-

eroal kyl, subﬁt t Iiled 2 S Stitute %d cycl oal kyl, substi- tuted or
unsubsti t Eﬁ%@%ﬁﬁiﬂﬁ—-@&@rﬁ%—w unsubsti- tuted heteroaryl; R6 is
subst it ut g7e)r TiRgshaty éﬂtbmﬁomﬂkggamsmempbsﬂlcmalyada@mty wasdstrsminetiine d
cycl oal kyl ; is - @Kﬁg&g{ Shilddit ed or
unsubst i t BEEES P © @Mg‘ﬁcp?ﬂ%?%dﬁ ibst ffjt}%lgec%‘ #Emfz substi tuted
or unsubs Hé:ﬁdh%@ﬂechﬁéxﬁﬁ@]ﬂy 10 mheﬂkﬂemhpsmm&m;lyttmmwon enmsqm@ét ituted aryl, or
substi tut ed or unsub t&gt ero ently
_ () R6 3, CompagiusmiE, wﬂég’ﬁl’m ?t"‘ﬁt & eseﬁl&lr’%‘g‘ﬁ R8V“Pf ull gtgq,:%dl
substi t ut eghr&k h&tﬁMPﬁSS wumd,oaml 08 Sloydish muthSdris twateasdedod mmsmbmlh t ut ed
hetero- cycloal kyl, substitute I tut @Iar I . ti -t uted or
unsubst i t BREY a"r?@t/‘é‘foég}‘?f;y ‘15@“ ‘%r?%qu "?‘%‘E‘l:e[%k{? tq&%}”%%%?? lﬂQﬂ%f M
and diluted into culture media to a final concentration near 4 pM (final 0.4% DMSO).
Compounds were diluted serially and applied to cells in multi-well plates 48 h after seeding.
10  Incubation was continued in 5% CO; at 37 degrees C for 24 h. Aliquots were removed and
assayed for AP content using a sandwich ELISA (BioSource International). Amount of
AP4g over the range of conceniration of compounds, relative to control incubations, were fit

to a 4-parameter 1Csp model. Results are provided in Table 1 above (Colurmn labeled "Cell").

116



Rlo is independently --C(O R13, substituted or unsubsti- tuted al kyl,
ssubstituted or unsubstituted cycloal kyl, sub- stituted or unsubstituted
“het erocycl oal kyl , substituted or- unsubstituted aryl, or substituted or
unsubstituted het- eroaryl; R' 1 is independently substituted or
unsubstituted alkyl, -Oalkyl, substituted or unsubstituted cycl oal kyl,
sub- stituted or unsubstituted heterocycl oal kyl, substituted or
unsubstituted aryl, substituted or unsubstituted het- eroaryl, or
-N(RI's)R16; R12 is independently -NR 8RL9, -OR19, hydrogen, sub- stituted
or unsubstituted cycl oal kyl, subssigueicediormne unsubsti t ut ed

het erocycl oal kyl, substituted or unsubsti- tuted aryl, or substituted or

unsubst i t e H garyy-: is. ] -ORIL9, -N(R 8)R 9, hydrogen,
substituted or%ﬁﬁ%ﬁﬁ%ﬁ%&tﬁtfﬁ%ﬁ&%g Ig?ﬂﬂunsub- stituted
cycl oal kyl, subsbit ategroarroumaedost i t ut ed hetero- cycl oal kyl, substituted or
unsubstitut ed drwlX- $0SB5ubsti- tuted or unsubstituted heteroaryl, R14 is
unsubstitut ed FRE2Esy UPRSHREY and R19 are independent |y hydrogen,
substituted OF 7 HAS Dstizadafghead Kyl , substituted or unsubstituted
cycl oal kyl , suhstidiuted or unsubstituted heterocy- cloal kyl, substituted or
unsubsti tut ed Birsgl¥- $FNSHbstituted or unsubstituted heteroaryl; R15 and
R16 are indepdﬁg erjf Logen, substituted or unsubstituted alkyl,
substituted orm5@§g5$1ilg@§d ~cycl oal kyl, substituted or unsubstituted

het erocy- cl oal kyl, substituted or unsubstituted aryl, or substituted or
unsubsti t vted ﬁ@ﬁéﬁ@hﬂ?ﬁ“1®HH¥§Bﬁﬁ§ﬁ%§Fﬁﬁﬁted met hyl ene or net hyl nmet hyl ene;
L2 is unsubstiiGrEd” ff MOTERR O U538 iT8%%%%hond, N(R 7)-, -S(O), j-, or

substi t ut egd,Qrs7s3kBcasmsubsti t ut ed al kyl ene;
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<150> PCT/US2006/013342
«151> 2006-04-1C

<150> US 60/717,541
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<211> 12
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<213> Artificial Sequence

220>
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R17 is independently hydrogen, substituted or unsubsti- tuted al kyl,
substituted or substituted or unsubstituted cycloal kyl, substituted or
unsubstituted heterocy- cloal kyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl;. q is independently 0, 1, or 2;

A is 2-(4-substituted)thiazolyl, 4-(2-substituted)thiaz- olyl, substituted
2- oxazol yl, B d_4-oxazolyl, A2 is substituted phenyl, or

substi t ut ed%ﬁ?ggﬁﬁﬁ%& I3 pharmaceutically acceptable salt, racenate,

di ast ere- oiteA comyonnd havini fsrhiigieof . 2. The conpound of claim1,
wherein the conpound has the Stereochem stry as defined in the formula: R
RBRZ6 OHR gg A- A iNI Ncs> (R L21 0O R4 ORs or a pharnmaceutically
acceptabl e salt thereof. 3. The conpound of claim1l, wherein A and A2
substituents are selected fromR24, wherein R24 is, independently, hal ogen,
-ON, -CF, -OCF1, 2-OR27, S(OtR, -OCH3, --C(OQR2 -NR R NR2BC(OR2 ,
-C(ONR R, R substituted & unsubstituted C, -C20 al kyl, or R25-sub-
stituted or unsubstituted 2{to 20_penbered het- eroal kyl, wherein R27, Res,
and R29 are, indepﬁ@d I r Ben, R25- substi tuted or unsubstituted C,

-C20 al kylL~pr R255 subst ¥ or unsubst Pt edR2 to 20 nenbered het -
er oal kyl , Wner%f' n R29 depen%ntly 0Xo, rlal oge CN, 119
Ll/ N\LZ
O R4 3
6] L\R5

wherein
- RYR? R?, and R* are hydrogen;

R?®ishalogen, —OH, —CF;, —NO,, —N(R®*)R®, —OR!°,
~S8(0),R'', —C(O)R'?, hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted het-
eroalkyl, substituted or unsubstituted cycloalkyl, substi- -
tuted or unsubstituted aryl, or substituted or unsubsti-
tuted heteroaryl;

R® is substituted or unsubstituted alkyl, or substituted or
unsubstituted cycloalkyl; |

R”is—S(0),R'!, —C(O)R*?, —N(R®)R®, hydrogen, sub-
stituted or unsubstituted alkyl, substituted or unsubsti-
tuted cycloalkyl, substituted or unsubstituted heterocy-
cloalkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl; -

nis 2;

R® is independently —C(O)R'3, —S(O),R'*, hydrogen,
substituted or unsubstituted alkyl, substituted or unsub-
stituted cycloalkyl, substituted or unsubstituted hetero-
cycloalkyl, substituted or unsubstituted aryl, or substi-
tuted or unsubstituted heteroaryl;

R? is unsubstituted (C,-C,) alkyl;
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-OH, -CF3, -0OCF3, -0OCH3i unsubstituted C1-C20 alkyl, unsubstituted 2 to 20
menber ed het- eroal kyl, unsubstituted C5-C7 cycl oal kyl, unsubsti- tuted 5
to 7 menbered heterocycl oal kyl, unsubsti- tuted aryl, or unsubstituted
heteroaryl. 4. The conpound of claim1l1l, wherein RSis -ORLO substituted or
unsubstituted cycl oal kyl, sub- stituted or unsubstituted aryl, or
substituted or unsubsti- tuted heteroaryl; R7 is hydrogen, substltut ed or
unsubsti t ut eﬁ_‘%llkmdeﬁéﬁﬁeml ndé?(@)ﬁh%llswbsilméedmﬂéﬂﬁubsﬁmsubst i tuted

al kyl, substi ? E@:&lﬁﬁﬂ ugujd. or
unsubst i t ut ed er stitute n d aryl, or
substituted orS 98 @a aqjggi@ gﬂg{} ed or

unsubsti t ut ed ahkubmwteaaﬂyl mowbstmmted Qr snsubstiin is

substituted 2-4ds stituted)thiazol yI or substituted 2- oxazol yI R5 is
substituted or un Stituted aryl; S unsubst.i tut ed an%llt%,

i msubst it ut eRE yis| mdemndemlyaa bi@'ﬂ&ﬂd o sy bstiuted 3]/1 ene 6. The
conpound of claig) Wsmmtbdbhﬁ:dubsmusedc chaplidyilaswby| ) ; R5 is

substituted or #dlﬁg thag ﬁl SHbLRER @dé}S) al kyl, or
nsubsti tut ed d L3 are
3nsﬂbst : tﬂt ed u@&ﬁb$éhbt‘%§1§cﬁr}d'hémm éf ﬁh?%{h | h A and A2

substituents aeﬁ)@gﬂ]e@fed.rﬂg hﬁ wherein R24 is, i ndependent 'y, hal ogen,
-CN, -CF3, - (O, R27 - OCH3, C(O)R27, -NR 28R29'

T A (G
stituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubsti-
tuted aryl, or substituted or unsubstituted heteroaryl;

R*? is independently —OR!?, —N(R'®)R"?, hydrogen,
substituted or unsubstituted alkyl, substituted or unsub-
stituted cycloalkyl, substituted or unsubstituted hetero-
cycloalkyl, substituted or unsubstituted aryl, or substi-
tuted or unsubstituted heteroaryl,

R'* is unsubstituted (C,-Cs) alkyl;

R'® and R'? are independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocy-
cloalkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl;

S and R1° are independently hydrogen, substituted or
ufasubst.tuted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocy-
cloalkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl;

[} is unsubstituted methylene or methylmethylene;
L2 is unsubstituted methylene; _
12 is a bond, —N(R'")—, —S(0),—, or substituted or
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emal kyl, 120 wherein R27, R28, and R29 are, independently, hydrogen,

R25- substituted or unsubstituted C-C20 al kyl, or R25- substituted or
unsubstituted 2 to 20 nenbered het- eroal kyl, and wherein R25 is

i ndependent |y oxo, hal ogen -CN,. -OH, -CF3, -0OCF3, -0CH3, unsubstituted
c -C20 al kyl, u.mmﬂisiitm aﬂlkyleme,zo nmenber ed heteroal kyl , unsubsti- tuted

C5-C7 cycl oal SepEin memisstm:tedemennmmmm kyl ,
unsubstitute % déﬂt]BEt glg éiﬂis;f d"or ﬁnsﬁyglﬁﬁ@gound of claim
6, wherein sai % psin 00 nM 9. The

r SUbstifut %ga &‘g -

conmpound of cl RAYEIO try as
defined in theclballngal,aubehmted%ransabmm zmy MAS S*éfl}lie ~~" NALZ A O
OL s R or a phphneabstitwad i Bble salt thereof. 10. The conpound

of claim®6, wherﬁqg Ee%(g Qf ed or substituted phenyl. 11. The
conmpound of “%ﬂ an tl"ttlzée w%%ﬁ%hal ophenyl .
12. The CorrpcAndlS)f2cﬂ4a'S stl 70dyTs Ak TSt nyl . 13. The
corrpound of cl ahlylSsubbtinsed Z\-O}Bmtﬂgr pop subbtituted 4cdxazMlylnsubst i t ut ed

d-G alkyl OAZ u%%tlli'ﬁ{&f‘bh\éhyl 18r shBStANSIPYadyD ai m 1 wher ei n
or a phannaceutlcally acceptable salt, racemate, diastere-
omer, tautomer, or isotope thereof.
2. The compound of claim 1,
wherein the compound has the stereochemisiry as defined
in the formula:

B3 R2 R?

,zll*‘ ﬁ\“‘M"”\/N\L"
L

or a pharmaceutically acceptable salt thereof.
3. The compound of claim 1, wherein
A' and A? substituents are selected from R**,
wherein R?* is, independently, halogen, —CN, —CF
—OCE, —OR¥,—_S§(0)R?,—OCH,,—C O)Rﬁ
26R2 __NR?*C(O)R?’, —C(O)NRZ’R*°, R?5.
substxtuted or unsubstituted C,-C,, alkyl, or R?S.sub-
stituted or unsubstituted 2 to 20 membered het-
eroalkyl,
wherein R*’, R?%, and R?® are, independently, hydrogen,
R25.substituted or unsubstituted C -Capalkyl, or R%5-
substituted or unsubstituted 2 to 20 membered het-
eroalkyl, and
wherein R?® is independently oxo, halogen, —CN,
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A is 2-(4-methylthiazolyl). 121 15. The conpound of claim6, wherein
Is 2-(4-methylthiazolyl). 16. The conpound of claim 13, wherein A i

2-(4-nmethylthiazolyl). 17. The conmpound of claiml, wherein A2 is
substituted 3-pyridyl. 18. The conpound of claim6, wherein A2 is

substituted 3-pyridyl. 19. The conpound of cl a| m 13 V\,herel n A2 is
substituted 3-pyr Ubll @: The @@pund | A2 is
3-(5-substitute id EZI g 3b|alﬂ3 ereln A2 is
p&n Srein A2 is
3- (5- subst i t ut eejgalkydly ninsabstinted: Cplincyeloalkst mlms ubséi-ein A2 is

et a- subst ] tut edeliesVlo 72 fnerfiioredhetrd ma GnstlbgtEi N A2 i S

3-(5-substitute laZQDS étl

net a- SUbSt'tUteﬂ.’tEﬁ g a|m1 wherein A
2- (4- substi ; QF@% ‘pyrl dyl; R5 is

unsubsti t ut emmm efic

RBCils unsubstltuted (d-0C6) alkyl;

R7

i s hydr ogerR®a9d ORI, wmhmedaraﬁsmmumcya@ax B swbpound of claim

and RS 16 Ens@aﬁt%@éﬁig fiie %ﬁ@@g}ﬁe@?ﬁ*ﬂ%@%n{&ﬁ? of cldim

26, wherein tidedhatexoarst; - tuted)pyridyl is substituted with
unsubsti t utRd 1§hyd§§géhk¥hb§ﬁtuted or unsubstituted alkyl;

R'C is, independently, substituted or unsubstituted alkyl,
substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubsti-
tuted aryl, or substituted or unsubstituted heteroaryl; and

L? is substituted or unsubstituted alkylene.

5. The compound of claim 1, wherein

A' is substituted 2-(4-substituted)thiazolyl or substituted
2-oxazolyl;

R’ is substituted or unsubstituted aryl;

R® is unsubstituted alkyl, or unsubstituted cycloalkyl;

L! and L? are unsubstituted methylene.

6. The compound of claim 1, wherein
Alis 2—(4-subst1tuted)th1azolyl),
R’ is substituted or unsubstituted ary!;
R is unsubstituted (C,-C) alkyl, or unsubstituted (C,-C)
cycloalkyl;
- R7 is hydrogen; and
L' and L? are unsubstituted methylene.
7. The compound of claim 6, wherein
A' and A? substituents are selected from R4,
wherein R?* is, independently, halogen, —CN, —CF,,
—QCF,, OR27 —S(0)R*’, —OCH,, -—C(O)R”
NR28R29 NRZSC(O)R27 _C(O)NR28R29 RZS
substituted or unsubstituted C,-C,, alkyl, or R**>-sub-
stituted or unsubstituted 2 to 20 membered het-
eroalkyl,
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C, -C5 hal oal kyl. 122 28. The conpound of claim25, wherein A and A2 are
R24-substituted, wherein R24 is, independently, halogen, -CN, -CF, _ZR
-OCF3, z90R27 2ss(0O 27,-0CH3,-Cco )R25, -NR R, -NR C(Ok27 , -CCONRRGg ,
R - substituted or unsubstitutedC, -C20 al kyl, oror unsub- stituted 2 to 20
menber ed heterpal kyl in R28, ,and R2 ar.e, ependent |y,

hydr ogen, RQ’?:ﬁ thz‘f"hﬁgﬁ ﬂﬂﬁugsﬂ'ﬁim GPQQ ﬂYa 268, R25-
substituted or Rﬁ?sshbsntutbddo?dnsu&m‘ﬁt@@p(h% IQEdl'lezs-and wher ei n

R25 is indepen %
unsubsti tut ed %%w i gﬁ@%ﬁ‘&%t haethet er oal kyl ,
unsubsti- tute® oal kyl , unsubstituted 5 to 7 nenbered

heterocgcl ?amml reer dmtl oxo,nhaio(%ggé{—u(@d —hé)Hl;oaryIf i29 The
conpound of c |n S rﬁ)‘%{% 2 K o ess

t han 300 nM 30 Eﬁp@ﬁﬂﬁ’d F-Ifﬁ’ h\%ere olﬂmd has t he

st er eocheni st r PS4 ﬁ{ﬂ’% elt@ro IR7 D'L'eN (R

N-L2- 0 0 R4 Guted (3 rcgsclpa&ymhamauh&utu;edécﬁpﬂamembemdt her eof . 31.
The conpound- ok, a"gﬂ d 1 EL5 43 n 2 K, of less
than 338 nM 3 e‘féﬁg?c]gu 619'h(5:§a| m 1 vv,hlcai dlaimsﬁ B
-(4-(3- (fluor lT’Rﬂ"g’zg'enz Iam no) - 3- hydr oxy- I - e
nyI but an- 2- yB) The: o (:lamﬁhwhetnem(sauicgn;pomdﬂ;asa sopht hal ami de;
memapsin 2 K,of less than 300 nM.
9. The compound of claim 6,
wherein the compound has the stereochemistry as defined
in_the formula:

RI
) R3 R2
0 I v
H H :
N -
Ll’ NW N\ Lz
(o) R* 0O f3\

or a pharmaceutically acceptable salt thereof,

10. The compound of claim 6, wherein

R? is unsubstituted or substltuted phenyl.

11. The compound of claim 6, wherein

R is unsubstituted pheny! or dihalophenyl.
12. The compound of claim 6, wherein R is unsubstituted
phenyl.
13. The compound of claim 6, wherein
A' and A? are substituted with unsubstituted C,-Csalkylor
C,-C; haloalkyl.

14. The compound of claim 1, wherein
A’ is 2-(4-methylthiazolyl).
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123 NI - (3-hydroxy4-((5-isopropoxypyridin-3-yl)nmethy- |am no)-I

- phenyl but an- 2- yl ) - N3- net hyl - N3- ( (4- net h-

yl t hi azol - 2-yl ) net hyl )i sopht hal am de; N | -(3-hydroxy-4-(3-i

sobutyl benzyl am no) -i -phenyl bu- tan-2-yl)-N3-nethyl-N3-((4-nethylthiazol-2
yl)me- thyl)isophthal am de; N

-(4- ((5-ethoxypyridin-3-yi) et hyl am no) - 3- hydr oxy-

1- phenyl but an4%- e and-dfclais 6ewhedreimazol -

13 e 08 !
2-yl) et hyl )i sopht mde: +N: - ( a-Rydr oxy- 4- ( (5- met h i di n-3-yl) et hy-
e b 12 (5 oy o e
yl) met hyl )i sofié Aheepsaponnd of ¢lainn}ds $WBe#IR (5 et hyl pyri di n- 3

-vl) met hyl aniglog mﬁgﬂjﬂﬁlm 1)-N3 -methyl -N3-((4 -methyl thiazol -
2y et it Gl Wheih =
@fmmﬁwmymm -N3- ((4-nmeth- ylthiazol -2-yl)nethyl)i

| am no) - 1- phe
sopht h?al ampdelsl}ll'rhé soRypoaid-of ¢la¥mi 6pfwheremyri di n-3-yl ) nethy- lanino)- |
- phenyl but an- 2 - - - N3- -nmet h- yl thi | - 2-yl thyl )i

sgpﬁt Kal ;mageﬁ\}ﬁg&:ﬁt;psgiﬁﬁj?%ﬁg}l‘%/ﬁgrgtglhazgm nogl- é?ﬁydgxyzi -
phenyl but an- 24y.) y | - 2-

L o) B et L4 Aot 5"y e

t hyl )i sopht ha%z%’ggzgﬁﬁif%aﬁﬂ%xﬁﬁy %tel( Zo%?ﬁyl pyri di n-3-yl ) met hy-

| am no) - | - phe [}
yiLn g)zold.- ?l- ymlrlﬂfﬁwbb'm%ohndabﬁdaim Gwherein
m(et h§/| - (N3I (( Z%ﬁ%ﬁ%gzgﬁ%ﬂe@kyﬁg)ﬂyl 3/i gg)}%t hiatl ampdg;nym UE gf‘hyd’r’oiy'_\?
phenyl - 4- (3-(trifl uor onet hoxy) benzy- -

22. The compound of claim 13, wherein

A2 is 3-(5-substituted)pyridyl. '

23. The compound of ¢laim 1, wherein

A2 is meta-substituted phenyl. .

24. The compound of claim 6, whereln

A2 is meta-substituted phenyl. .

25. The compound of claim 1, wherein

Al is 2-(4-substituted)thiazolyl;

A? is substituted 3-pyridyl;

RS is unsubstituted or substituted phenyl;

RS is unsubstituted (C,-C¢) alkyl;

R’ is hydrogen; and

L3 is unsubstituted methylene. .

26. The compound of claim 25, wherein

Al is 2-(4-methylthiazolyl);

A2 is 3-(5-substituted)pyridyl; and

" RS is unsubstituted phenyl or dihalophenyl. .
27. The compound of claim 26, whe}'ein the 3-(5-substi-
tuted)pyridy! is substituted with unsubstituted C,-C, alkyl or
C,-Cs haloalkyl.
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| am no) but an- 2-yl ) - N3- net hyl - N3- ((4- et hyl t Wazol -

2-yl) et hyl )i sopht hal am de; 124 NI

-cycl opropyl - N3- ( 3- hydr oxy-4- ((5-i sopropyl pyri di n-

3-yl ) et hyl am no) - 1- phenyl but an- 2-yl ) - N - (( 4- net h-

yl t hi azol - 2-yl ) met hyl )i sopht hal am de; or a pharmaceutically acceptable
salt, racenate dlastere oner, tautoner, or isotope thereof. 33. A

conpound  of c Wﬂﬁ?d\ﬁda{ﬁ 5 didieredn ( 3- et hoxybenzyl ani no) - |
- phenyl bu- ta A rrae’nyl t hi azol - 2-yl ) e
thyl )i sophth I\Fre (3 hydroxy 4- ?;%%hoxybenzy

| am no) - I - phenyhﬂl&tﬂnﬁfﬁ is Pinﬁep(eﬂdmtl)yl

yl ) met hyl )i sopht h ]f{gS . (30€D am no) - |
- phenyl bu- tan-2- yI éﬁ: lzhylt 8
t hyl )i sopht hal am de; 1=Y( 42 phenyl but an-
2-yl ) - N3ret hyl - N35pba m&w tigt %‘ﬁfﬁﬁ?‘é\h\ de
-(1-(3,5-di fi uoroshﬂmtdd230l‘®ﬂmembel(&l a

zyl am no) but a &ERF? ﬁréﬁiﬁdéﬁéndenﬂg( hydrogen,

o2 ”fgzy’ﬁﬁm&t L
t hyl )i sopht hal agubstitued r( Bméil 3)m§ gqhq phenyl bu-
tan- 2-yl ) - N3- meghyalidyd aﬁd met hyl t h| azol -2-yl)me- thyl)i sopht hal am de; Ni

3- hydr oxy- 4% C
tgan 2yy|) e F&Slg% MOR@%H%&R gz}/l Mgﬂpht hal ani de;
Ni - (3- hydroxy énz en b
tan-2-yl ) - N3- |sumujast1m 2-tee qfﬂkyl unsubsti-

tuted C5-C, cycloalkyl unsubstltuted 5 to 7 membered
heterocycloalkyl, unsubstltuted aryl, or unsubstituted
heteroaryl.

29. The compound of claim 25, wherein said compound

has a memapsin 2 K, of less than 300 nM.

30. The compound of claim 25,

wherein the compound has the stereochemlstry as deﬁned
in the formula:

Rl

R3 R?
¢ OH

R R7
L.AI“ E\G%m\/ A%

R? o) L3 g
ora pharmaceutxcally acceptable salt thereof.
31. The compound of claim 1, wherein said compound has
a memapsin 2 K, of less than 300 nM.

32. A compound of claim 1 which is:

N1-(4-(3- (ﬁuoromethyl)benzy]ammo)-S-hydroxy- -phe-
nylbutan-2-y1)-N3-methyl-N3- ((4-methylthiazol-2-y1)
methyl)isophthalamide;

123



t hyl )i sopht hal am de; N - (4-(3-ethoxybenzyl am no) - 3-hydroxy-I -phenyl bu-
tan-2-yl)-N3-net hyl - N3- ((4-nmet hyl thi azol -2-yl)nme- thyl)isophthal am de; Ni

- (3-hydr oxy-4-(3-i sopropoxybenzyl am no) - 1- phe-

nyl but an- 2-yl ) - N3- net hyl - N3- ((4- et hyl t hi azol -2-yl) nethyl )i sopht hal am de;
125 Ni -(3 -hydroxy- | -phenyl-4-(3 -(tri fluo ronethyl)benzy-

| am no) but an- 2-yl ) - N3- net hyl - N3- ((4- net hyi t hi azol -

2-yl ) net hyl )Iiﬂ.slo hal am de; l-ethyl -N3 -(3.-hydroxy-4-(3 -methoxyb

enzyl ami no) - -&ém&:@waﬂ-@(%ﬂgomqpow -yhmethy2- yI ) met hyl )

| sopht hal art detamino)-3-phonyibutant -y NSariethy}iNBL (@ ietbiony! bu-

tan-2-yl)-N3- tﬂyézgh %{f?hgfikgi’ gp%r 'iﬂe)‘”e' thyl)i sopht hal am de;
Nl - ((4-ethyl -2-yl - N3 (°3- roxy-4-(3;
et ﬁéxybengﬁ%%y— A3 'a%t)dﬁénf-g’ %tlffphﬁpi}@laﬁri t hal ani de:
N - cycl opent yl take2¢ph)iNG-methyl (N 3af(drmethylthiazol -2-y1)me-

I i’im' n;)%]- I1 pher?]isﬂ)itgg hthxlamide;( (4- met hyl t hi azol - 2-

’ éf“ﬁyd¥oiyﬂnzf@-ﬁfggﬁgxﬂiﬂ%ﬁawmm 0)-3-hydroxy-

t an- 2- yl ) - Namet 1phenydbutan =ik ) N3 2methyl-N3 (64 -meghylthiazol-nal ani de; or a
phar maceut i calz.yyl?mny%@pﬁgﬁlamj@[@gmt e, diastere- omer, tautoner, or

i sotope thereof.” 34. A conmpound which'is: NI -(3

- hydr oxy- 4- Mﬁ?&fvpy' pyridin-3-yi)methy- 1am no)-1- phenyl but an- 2
%lh;r xcgﬁt ihcal lamans W4-«E;immw%ﬁﬁghw t ée E)Eglr amt gﬁé o?nrer ¥ or
551 0pe. her ettty YA S oy s (-

N1-(3-hydroxy-4-((5-methylpyridin-3 -yl)methylamino)-

1-phenylbutan-Z-—yl)-N3-methyI-N3-((4-methylthiazol-
'2-yDmethyl)isophthalamide;

NI-(3 :hydroxy—4 ~((5-isobutylpyridin-3-yl Jmethy-
lam!no)-l -phenylbutan-2-y1)-N3 -methyl-N3-((4-meth-
ylth1&zol-2-yl)methyl)isophthalamide;

N1 -(Sthydroxy-tl ~((5-isobutoxypyridin-3 -y)methy-
_lamgno)-l-phenylbutan-Z-yl)-NS~methyl-N3-((4-meth-
ylthiazol-2-yl)methyl )isophthalamide;

N1-(4-((5-ethylpyridin-3 -yD)methylamino)-3-hydroxy-1-
phenylbutan—2-y1)-N3-methyl—N3-((4—methyIthiazol-2-

lelém}::thyl)isophthalamide;
-(3-hydroxy-4-(3-isobutoxybenzylamino)-1 -phenvibu-
tan-2.-yl)-N3-methy]-N3-((z-m2tzgylthjazc?l-zgrl)m)g—bu
thyl)isophthalamide;

NI1-(3 -.hydroxy-4-((5 -isopropylpyridin-3-yl)methy-
Ia@no)-l-phenylbutan-2-y])-N3-methyl—NB-((4-meth-
ylthnazol-2-yl)meﬂ1yl)isophthalamide;

N1 -(4-(3-(diﬂuoromethoxy)benzylamjno)-3-hydroxy-1-
phenylbutan—Z—yl)-N3-methyl-N3-((4-methylthiazo1—2-
yDmethyl)isophthalamide;

N1-(3 jhydroxy-l -phenyl-4-(3-(tri fluoromethoxy)benzy-
lammo)butan-Z-yl)-NB-methyl-N3-((4-methylthiazol-
2-yD)methyl)isophthalamide; ' :
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N -((2S , 3R) -3 hydroxy-4-((5-isopnpyl pyridin-3-yl)ine-

t hyl am no) - 1- phenyl but an- 2-yl ) - N3- net hyl - N3- ( ( 4- _

met hyl t hi azol - 2-yl ) met hyl )i sopht hal am de; or a pharmaceutically acceptabl e

salt thereof.. 36. A conpound having the fornula: 126 R AR6 R3 RZ OH R7 A
L'"'. NNLZAZ' OROL Rs wherein A is 2-(4-substituted)thiazolyl; A2

is 3-(5-sub 't_ute rldyhga (R Na_ e is8h Ry IEES.I glen RS is
unsunst Fur N EHERAKING-C om0 a1 o

unsubstituted yhtiyreh2-yDmethyisopbehalamids; acceptabl e salt, racemate,

di astere- oner.. 1 . ' I : eﬁlﬂg d of claim 36
wherein A 9% azpﬁé}‘ﬁgﬁﬁvﬁmlgz%‘%%a"%@m lfﬁ% sat?lef gt e g}é":gnyl or

di hal opheny! . OBEer, taBtOIBAERN APPEItRERe8E wherein the

3-(5-substit§§@ By d ofcladin ltwhibl_wis:h unsubsti- tuted C -C5 al kyl or

h s !
gl ( ECB:S sngls'? ?![ ]L-&?ﬁy%‘%g@%&gﬁm b%g%gr'ppg nﬁ’l’lﬁg-d C -GC5 al kyl or
C - C5 hal oal kytan-ZyriN3waethyin thyla iéﬁ’nn?‘ﬁ'e conpound has the
st ereochem st rﬂ]ﬁﬁiﬂﬁfﬁthﬁlhmﬁdei he formula: 127 R R3 RZ
N1-cyclopropyl-N3-(3-hydroxy-4-(3-methoxybenzy-
lamino)-1-phenylbutan-2-y1)-N1-((4-methylthiazol-2-
yl)methyl)isophthalamide;
N1-(3-hydroxy-4-(3-isopropylbenzylamino)-1-phenylbu-
tan-2-y1)-N3-methyl-N3-((4-methylthiazol-2-yl)me-
thyl)isophthalamide;
N1-(4-(3-ethylbenzylamino)-3-hydroxy-1-phenylbutan-
2-y1)-N3-methyl-N3-((4-methylthiazol-2-yl)methyl)
isophthalamide;
N1-(1-(3,5-difluorophenyl)-3-hydroxy-4-(3 -methoxyjben-
zylamino)butan-2-yl)-N3-methyl-N3-((4-methylthi-
azol-2-yl)methyl)isophthalamide;
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1 -phenylbu-
tan-2-y1)-N3-methyl-N3-((4-methyloxazol-2-yl)me-
thyl)isophthalamide;
N1-(4-(3-ethynylbenzylamino)-3-hydroxy-1-phenylbu-
tan-2-y1)-N3-methyl-N3-((4-methylthiazol-2-yl)me-
thyl)isophthalamide;
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-pbenylbu-
tan-2-y1)-N3-isopropyl-N3-((4-methylthiazol-2-yl)me-
thyl)isophthalamide;
N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbu-
tan-2-y1)-N3-isobutyl-N3-((4-methylthiazol-2-yl)me-
thyl)isophthalamide;
N1-(4-(3-ethoxybenzylamino)-3-hydroxy-1-phenylbu-
tan-2-y1)-N3-methyl-N3-((4-methylthiazol-2-yl)me-
thyl)isophthalamide;
N1-(3-hydroxy-4-(3-isopropoxybenzylamino)-1-phe-
nylbutan—2-yl)~N3—methy1-N3-((4-methy]thiazol-2-yl)
methyl)isophthalamide;

|
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R6 Of R7 A

formula: R

~ = NA2 ek" 1Vs (x) '"~- Lz OROL R5 or a
phar maceutical ly acceptable salt thereof
RBRZR6 OHR7T NNAZ L2 oRAOL ~RS wherein R,

41. A conpound having the

R2, R3,

and R4 are hydrogen; RS is phenyl or difluorophenyl; R6 is unsubstituted

C -C6 al kyl,
and L2 are,

unsubstituted C3-C6

cycl oal kyl or benzyl; R is hydrogen; L'
| ndependent|y, unsubstituted nethylene or nethyl nethylene; L3

is unsubstituted nmethylene; A is selected fromthe group consisting of

2-(4-methyl) thiazolyl, 2-(4-ethyl)thiazolyl, 4-(2-nmethyl)thiazolyl,

2- (4-nmet hyl ) oxazol yl, 4-(2-nethyl)oxazolyl and 4-(2, 5-dinethyl)oxazolyl;
and A2 is a 3-(5-substituted)pyridyl or nmeta-substituted phe- nyl; 128 or a
pharmaceuti cal IN] b'x -qulfxen b trifldoronsethy Jbenzy - aut oner, or

| sot ope t her eof r phenyl or

3, 5-di fl uor ophenJ W H&Fmﬂsﬁp%ggg ﬁe‘i‘l‘nx@ﬁ ézlﬁ?l cycl opropyl,

or

-yl)methyl)lsophthaﬁamxd

N1-ethyl-N3-(3-hydroxy-4- (3-methoxybenzylannno)-l-
phenylbutan-2-y1)-N1-((4-methylthiazol-2-yDmethyl)
isophthalamide;

N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbu-
tan-2-y1)-N3-methyl-N3-((2-methylthiazol-4-yl)me-
thyl)isophthalamide;

N1-((4-ethylthiazol-2-yl)methyl)-N3-(3-hydroxy-4-(3-
methoxybenzylamino)- 1-phenylbutan—2-yl) -N1-meth-
ylisoplithalamide;

N1-cyclopentyl-N3-(3-hydroxy-4-(3-methoxybenzy-
lamino)-1-phenylbutan-2-yl)-N1-((4-methylthiazol-2-
yDmethyl)isophthalamide;

N1-(3-hydroxy-4-(3-methoxybenzylamino)-1-phenylbu-
tan-2-y1)-N3-methyl-N3-((2-methyloxazol-4-yl)me-
thyl)isophthalamide;

or a pharmaceutically acceptable salt, racemate, dxastere-
omer, tautomer, or isotope thereof.

34. A compound which is:

N1-(3-hydroxy-4-((5-isopropylpyridin-3-ymethy-
lamino)-1-phenylbutan-2-yl)-N3-methyl-N3-((4-meth-
ylthiazol-2-yl)methyl)isophthalamide;

or a pharmaceutically acceptable salt, racemate, diastere-
omer, tautomer, or isotope thereof.

35. A compound which is:

N1-((2S ,3R)-3-hydroxy-4- ((5-130propy1pyndm-3-yl)me-
thylamino)-1-phenylbutan-2-y1)-N3-methyl-N3-((4-
methylthiazol-2-y)methyl)isophthalamide;

or a pharmaceutically acceptable salt thereof.

36. A compound having the formula:
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cyclopentyl; R7 is hydrogen; L', L2, and L3 are unsubstituted nethylene; A
is selected fromthe group consisting of 2-(4-nmethyl) thiazolyl,
2-(4-ethyl)thiazolyl, 4-(2-nethyl)thazolyl, 2-(4-methyl)oxazolyl,

4- (2- et hyl ) oxazolyl and 4-(2, 5-dinethyl)oxazolyl; and A2 is sel ected
fromthe group consisting of 3-nmethoxyphe- nyl, 3-ethoxyphenyl,
3-isopropoxyphenyl, 3-isobutox- yphenyl, 3-difl uoronethoxyphenyl,
3-trifluoromethox- yphenyl, 3-ethyl phenyl, 3-isopropyl phenyl,

3-isobutyl phenyl, 3-fluoronethyl phenyl, 3-trifluorom ethyl phenyl,

3- et hynyl phenyl, 3-(5-nethoxy)pyridinyl, 3-(5-ethoxy)pyridinyl,
3-(5-isopropoxy) pytidinyl, 3-(5- isobutoxy)pyridinyl,
3-(5-nmethyl)pyridinyl, 3-(5-ethgd) pyridinyl, 3-(5-isopropyl)pyridinyl,

and 3-(5-isobutyl) pyridinyl. $3. The conpound of claim42, wherein A is

2- (4-nethyl)thiazolyl. 44R3 The QTP URIC of claim41, wherein the conpound

~Li ~N N~LZ pz, QR4 O L RS armagguticaj ly ackeptab exalt thereof.

45. The corrp Qf cLNLm 4 B 2y N-ha§psi n 2 K of
cl ai er ei &saitconpound has

a nemapsin 2 K, of less t ), N .

conpound of claim1 and O R o '

has the stereocheni str®%as og Ny in the folOlila: RIP9 R A2R R OH R7
| ess than 300°s¥l ZB! They

RS

wherein

Al is 2-(4-substituted)thiazolyl;

AZ?is 3-(5-substituted)pyridyl;

RY, R?, R?, and R* are hydrogen;

R® is unsubstituted or substituted phenyl

R¢ is unsubstituted (C,-C,) alkyl or unsubstituted (C5-Cs)
cycloalkyl;

R is hydrogen; and

L', L2, and L? are unsubstituted methylene;

or a pharmaceutically acceptable salt, racemate, diastere-
omer, tautomer, or isotope thereof.

37. The compound of claim 36 wherein

A'is 2-(4-methylthiazolyl);

R? is unsubstituted phenyl or dihalophenyl.

38. The compound of claim 36, wherein

the 3-(5-substituted)pyridy] is substituted with unsubsti-
tuted C,-C alkyl or C,-C; haloalkyl.

39. The compound of claim 37, wherein

the 3-(5-substituted)pyridyl is substituted with unsubsti-
tuted C, -C, alkyl or C,-C, haloalkyl.

40. The compound of claim 36,

wherein the compound has the stereochemistry as defined
in the formula:
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a pharmaceutically acceptable carrier. 48. A conposition conprising a
conpound ofclaim 34 and a pharnmaceutically acceptable carrier. 130 -

Rl
R3 R2
Ré . QH 1|17
|
L" }%Mg\/ N )
:3
0 R* o) L’

or a pharmaceutically acceptable salt thereof.
41. A compound having the formula:

L
R3 RZ .
1|{6 OH If’-l
' . : N /.’ B
Ll,N Hﬁ*/ \Lz '
4 3
o K o I

wherein
- R}, R% R3, and R* are hydrogen;

R? is phenyl or difluorophenyl;

R® is unsubstituted C,-C, alkyl, unsubstituted C,-C,4
cycloalkyl or benzyl,

R7 is hydrogen;

L! and L? are, independently, unsubstituted methylene or
methylmethylene;

L? is unsubstituted methylene;

Al is selected from the group consisting of 2-(4-methyl)
thiazolyl, 2-(4-ethyl)thiazolyl, 4-(2-methyl)thiazolyl,
2-(4-methyl)oxazolyl, 4-(2-methyljoxazolyl ,and 4-(2,
5-dimethyl)oxazolyl; and

A? is a 3-(5-substituted)pyridyl or meta-substituted phe-
nyl;
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or a pharmaceutically acceptable salt, racemate, diastere-
omer, tautomer, or isotope thereof.

42. The compound of claim 41 wherein

R? is phenyl or 3,5-difluorophenyl;

RS is methyl, ethyl, isopropyl, isobutyl, cyclopropyl, or
cyclopentyl;

R’ is hydrogen;

L1, L?, and L2 are unsubstituted methylene;

A is selected from the group consisting of 2-(4-methyl)
thiazolyl, 2-(4-ethyl)thiazolyl, 4-(2-methyl)thazolyl,
2-(4-methyl)oxazolyl, 4-(2-methyl)oxazolyl ,and 4-(2,
S-dimethyl)oxazolyl; and

A? is selected from the group consisting of 3-methoxyphe-
nyl, 3-ethoxyphenyl, 3-isopropoxyphenyl, 3-isobutox-
yphenyl, 3-difluoromethoxyphenyl, 3-triftuoromethox-
yphenyl, 3-ethylphenyl, 3-isopropylphenyl,
3-isobutylphenyl, 3-fluoromethylphenyl, 3-triffuorom-
ethylphenyl, 3-ethynylphenyl, 3-(5-methoxy)pyridinyl,
3-(5-ethoxy)pyridinyl, 3-(5-isopropoxy)pyridinyl, 3-(5-
isobutoxy)pyridinyl, 3-(5-methyl)pyridinyl, 3-(5-ethyl)
pyridinyl, 3-(5-isopropyl)pyridinyl, and 3-(5-isobutyl)
pyridinyl.

43. The compound of claim 42, wherein

Al is 2-(4-methyl)thiazolyl.

44. The compound of claim 41,

wherein the compound has the stereochemistry as defined
in the formula:
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R3 R2
i S
@ s
0 R4 0O L=3
~ R5

or a pharmaceutically acceptable salt thereof.

45. The compound of claim 41, wherein said compound
has a memapsin 2 K, of less than 300 nM.

46. The compound of claim 36, wherein said compound
has a memapsin 2 K, of less than 300 nM.

47. A composition comprising a compound of claim 1 and
a pharmaceutically acceptable carrier.

48. A composition comprising a compound of claim 34 and
a pharmaceutically acceptable carrier.
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