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disease iFERFLSEPRRY b G RiajoPRRARGIBEEBbsARatioh8 173 8 Bragn: nddrb®BrilBRFRIABRS and
beta amylpid (oy qepritic) plaques, comprised predominantly

Background of the Invention

15 1. Field of the Invention

The invention relates to N-(3-amino-2-hydroxy-propyl)-aryl-

, heterocaryl-, cycloalkyl- and heterocyclyl-alkylamide compounds

and such compounds that are wuseful for the treatment of
Alzheimer’s disease. More specifically, the invention relates

20 to such compounds that are capable of inhibiting beta-secretase,
an enzyme that cleaves amyloid precursor protein to produce
amyloid beta peptide (A beta), a major component of the amyloid

plagques found in the brains of Alzheimer’s sufferers.

25 2. Description of the Related Art

Alzheimer’s disease (AD) 1is a progressive degenerative
disease of the brain primarily associated with aging. Clinical
presentation of AD 1is characterized by 1loss of memory,
cognition, reasoning, judgment, and orientation. As the disease

30 progresses, motor, sensory, and linguistic abilities are also
affected until there is global impairment of multiple cognitive
functions. These cognitive losses occur gradually, but
typically lead to severe impairment and eventual death in the

range of four to twelve years.
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of an aggregate of a peptide fragment know as A beta. 5 Individuals with AD exhibit characteristic

beta-amyloid deposits in the brain (beta amyloid plagues) and in cerebral blood vessels (beta amyloid
angiopathy)ve® wélhaRheurofibrillary tangles. Neurofibrillary tangles occur noPOmIy$0222438imer's
disease but also in other dementia-inducing disorders. On 10 autopsy, large numbers of these lesions

are generally foun%ﬂﬁﬁgﬁpf the hm%ré%ain iﬂpqrtggﬁga:fgg%@lo%gnd gggpitﬁvrvlé Smaller

numbers of these lesions in a more restricted anatomica Ution are found in the brains of most
aged humaR&WHOLEG Hot IRRREENHREAIRD. Amylditegdme praquesandl 155iktular ahfsities
angiopathy alsa chactesize Bribradis efdndividuals pithqlidsomy ShdPayeds Sysdsemelndeleditary
Cerebral He rrhartlye with Am Ioidosisfof the Dutch-Type (HCHWA- D), and other neurode%enerative
disorders. B8ta-afiyloid %gegéﬁr‘?’lng?eatu?e oPRP- oW beFEEE R be M isatiVe drecti®5P20 or

factor inSthe tedeéicpinedtofwdisbadd) [Fefiaditian ohArbetaein atsas dafdbe-frajr cespahsille for
cognitive actjyjtiegis.a jor.fa inth lopm Beta-amyloid re
predominangy co?nﬁ%osgj}%!? gmﬁgi%%etf ggpt){t%%&(A rier?gd%lg()) s%%gti%gs d(gés?%rl%%g b(?t%ﬁ%?. A
beta peptide‘ﬁ%%%ﬁ’i;‘éd Y= oEBhRIS of IR EARAGRY Pre At s rdteins APPY BABIBrédmpriged of
39-42 amincagigseSevergbpiieases talley secrelnses asenvohdd indhe pracessing oh&PR:

Cleavage of (ﬁ%@ gst éhe I\Lll-éerminsug ofi trllﬁe A eeta pe etideeng){alg?ta&sec,retase and at the C-terminus by
one or more gamma- 30 85cr&thE8s cHhstitltaS the S0l dSGEHIE Patiwa F FE the pattilay by

which Abbetaisfpmed. ClemrageuofsRP byfalpivessecletaserproduee soaiphasARP fasadreted form
of APP that does snefrrestlt inheta-amyield plagueforpation. Thizalteropte Rajhwayprecludes the

formation of A beta peptide. A 35 description of the proteolytic processing fragments of APP is -2 9
JANUARY 2006 WET'B3/ 5364 28 BREFI®) SG/2 2285 unte $dr8Ramble, / UTSPatéiftNad.5ad1,870;
5,721,130; andto@2400.distribution are found in the brains of most aged

humans who do not have clinical AD. Amyloidogenic plaques and

15 wvascular amyloid angiopathy also characterize the brains of

individuals with Trisomy 21 (Down’s Syndrome), Hereditary

Cerebral Hemorrhage with Amyloidosis of the Dutch-Type (HCHWA-

D), and other neurocdegenerative disorders. Beta-amyloid is a

defining feature of AD, now believed to be a causative precursor

20 or factor in the develcopment of disease. Deposition of A beta

in areas of the brain responsible for cognitive activities is a

major factor in the development of AD. Beta-amyloid plagues are

predominantly composed of amyloid beta peptide (A beta, also

sometimes designated betah4). A beta peptide is derived by

25 proteolysis of the amyloid precursor protein (APP) and is

comprised of 39-42 amino acids. Several proteases called
secretases are involved in the processing of APP.

Cleavage of APP at the N-terminus of the A beta peptide by

beta-secretase and at the C-terminus by one or more gamma-

30 secretases constitutes the beta-amyloidogenic pathway, i.e. the

pathway by which A beta is formed. Cleavage of APP by alpha-

secretase produces alpha-sAPP, a secreted form of APP that does

not result in beta-amyloid plaque formation. This alternate

pathway precludes the formation of A beta peptide. A

35 description of the proteolytic processing fragments of APP is
2o



An aspartyl protease has been identified as the enzyme responsible for processiﬂgf’%‘%\'wgtm@fs
beta-secretase cleavage 5 site. The beta-secretase enzyme has been disclosed using varied
nomenclatuMOin¥Ned#38 BACE, Asp, and Memapsin. See, for example, SindheCave$0213285 Nature
402:537-554 (p501) and published PCT application W000/17369. Several lines of evidence indicate

that progressiye, 40 cegebraldepasition; of beta-amyloid,peptide (ASbglpy plays,a seminal folg In the

pathogenesis of AD and can 8recede cognitive symptoms by years or decades. See, for example,
Selkoe, 1993 Nedtofi%® 489 “Release of A beta from neuronal cells grown in culture and the
presence of A betanin cargimespinal fluist EGSE) tmef bedle normadhitdivickials and ARkpadigpisdaas
been demonstrated. 131% f%r examgleé Se.uberg%t %Jﬁ,lpl992 Nl%tug%t3a§9:325-327. It hzis been

proposed that Atbeta pep idé Accumulates as a” restiit of kpb processﬁSebcyrﬁgf%ls-geé:re?ggea,gfﬁus

inhibitioh of ACthis efzpmbstactisiyrs tesirablziorahbaredoeent 8f 0. daadv o piareseing eBAPP at
the beta-sectglasgaleavage siteds 1theught tahema ra;gggmitigglate@lg}néﬁqtﬁ produgtion, apd.is thus

a therapeutic target for the treatment of AD. See for example, Sabbagh, M., et al., 1997, Alz. Dis. Rev.

3, 1-19. 25 BARERIGockditHRe il t&producé Rnetd it freddits Homd pHEREYpe. #Ren

crossed withplransgesria RCE thapbyves eiqies® AR, thegrogeny show reduced amounts of A beta in

brain extracts as csoénv%q:%efi with. control animals 1(5938 et aI.,iZ%Ol Iﬁgtured%laegrosmence 4:231-232).

This evidence further supports 0 the prgposa?}[’hat infibition of beta-secretase a&ﬁ?t?/rfnscf ‘téGuction

of A belfl in gREbraiabroViiessa thempadtichaéthoamydothe treahhedeof 8D &ed athepbavwarmyloid

disorders. AL present thereaarena gfeptive tgatioents foF halinghapreygning cerEevassing:thee
progression of Alzheimer's disease. 35 Therefore, there is an urgent need for pharmaceutical agents

-3 9 JANUARXBE6TO3/066453 PETRIEBZR2255 Tapabliest iR e progieiondP L

Alzheimer's Siseese ahHer7. Release of A beta from neuronal cells grown in
culture and the presence of A beta in cerebrospinal fluid (CSF)

15 of both normal individuals and AD patients has been
demonstrated. See, for example, Seubert et al., 1992, Nature
3559:325-327.

It has been proposed that A beta peptide accumulates as a
result of APP processing by beta-secretase, thus inhibition of

20 this enzyme's activity is desirable for the treatment of AD. In
vivo processing of APP at the beta-secretase cleavage site is
thought to be a rate-limiting step in A beta production, and is
thus a therapeutic target for the treatment of AD. See for
example, Sabbagh, M., et al., 1997, Alz. Dis. Rev. 3, 1-19.

25 BACEl knockout mice fail to produce A beta, and present a
normal phenotype. When crossed with transgenic mice that over
express APP, the progeny show reduced amounts of A beta in brain
extracts as compared with control animals (Luo et al., 2001
Nature Neuroscience 4:231-232). This evidence further supports

30 the proposal that inhibition of beta-secretase activity and
reduction of A beta in the brain provides a therapeutic method
for the treatment of AD and other beta amyloid disorders.

At present there are no effective treatments for halting,
preventing, or reversing the progression of Alzheimer's disease.

35 Therefore, there is an urgent need for pharmaceutical agents
-3-



preventing it in the first place. Compounds that are effective inhibitors of beta-secjaiRseRiya2dthibit
beta-secretase-mediated cleavage of APP, that are 5 effective inhibitors of A beta production, and/or
are effectived@ péddeRamyloid beta deposits or plagues, are needed for the tPEAHHSIH23RTH prevention
of disease characterized by amyloid beta deposits or plaques, such as AD. 10 Summary of the

Invention The.igygaton, pravdes sgmpaundsaffounulg (1) (RHUBALE Q1 5 N;ALROwherejn, 15 mis

0-5; B is aryl or heteroaryl optionally substituted with one, two, three or four groups independently
selected froMIEERE- "R116 arit , bt E°fs ®FSSkyl or heterocycloalkyl optionally substituted with
20 one, two, three dempdiued six; Bever oe eight geaups indepandestly selected frose R6ss /GhH, R'6,,

R'6], R'' 6a, R''6h, R™6.and R" 6b: R4 and R'4 independently are H, -NRR', -SR, -CN, -OCF3,
-CFS,-COV\FFEQIS% -éé’gﬁ?%o;g\fﬁﬁis- (fﬁe(g?f)e(é‘ﬁ (‘6‘%‘%, ?Tr{ Va8=8 (@%@-N?ﬁ??%o%?),
-S02R, XC(=fRecNO2e haltjen: tgCH ) 10-3-abgt a (GH2¥k4 thatrioaypd 6T 1268 a&kfle G2 CF

alkenyl or C2:L7alkypyl, gagh of which is grfinalbssubstitiied with one.dwprdbgee-groups.
selected from -NRR', -SR, -CN, -OCF3, -CF3, -CONRR’, 30 CO2R, -S02NRR’, -O-P(=0)(OR)(OR)),

-N(R)-C(=0){R§2 NER(STIK), FEEIRILELR0)RE -NBFRSR g AREADTE #2881 Rihd amyloid
-(CH2)0.4-hetereardpors-4cS JANPARY12606 MMEn03008H 23 PCT/US02/22255 R4 and R'4 together
are oxo;

10 Summary of the Invention

The invention provides compounds of formula (I):
R"4 R4 O Ry Rz Rs
(I)
wherein
15 m is 0-5;
B is aryl or hetercaryl optionally substituted with one, two,
three or four groups independently selected from Rg, R’g,
R'’¢ and R'"'4, or
B is cycloalkyl or heterocycloalkyl optionally substituted with
20 cne, two, three, four, five, six, seven or eight groups
independently selected from R¢a, Reb, R’sa, R’éb, R’ ‘sar R'’¢p,

RlllGa and Rlllﬁb;

R, and R’y independently are H, -NRR’, -SR, -CN, -0OCF;, -CF;, -
CONRR’, -CO2R, -SOzNRR’, -0-P(=0) (OR) (OR’), -N(R)-C(=0) (R'),
25 -N(R) (SO;R"), -SOsR, -C(=O)R, -NO;, halogen, - (CH;),-4-aryl,

- (CH3) g-4-heterocaryl, or
C:1-Cg alkyl, C;-C; alkenyl or C,-C; alkynyl, each of which is

optionally substituted with one, two or three groups

selected from -NRR', -SR, -CN, -OCF;, -CF;, -CONRR’ P
30 CO3R, -SO,NRR ', -0-P(=0) (OR) (OR'), -N(R)-C(=0) (R'),
-N(R) (SO;R"), -SO;R, -C(=0)R, -NO,, halogen, - (CH,)q.a-

aryl, and - (CH;),-s-heterocaryl, or

-4-



R"4 and R" ' 4 independently are H, -OR, -NRR’, -SR, -CN, -OCF3, -CF3, C(gl\‘?éHUAC%YZ%OOG
-SO2NRR', -O-P(=0)(OR)(OR"), -N(R)- C(=0)(R"), -N(R)(S02R"), -SO2R, -C(=0)R, -NO2, halogen, - 5
(CH2)o_4-aWf) 0geiap3-4-heteroaryl, or CI-CB alkyl, C2-C7 alkenyl or C2-C7 &K¥80%ax3%of which is
optionally substituted with one, two or three groups selected from -OR, -NRR’, -SR, -CN, -OCF3,
-CF3, - CONRR;s& Q2R = R', s0sP6Q)OR)(OR), -N(R) 10 C (=0) (R") , -N (R) (SO2R’) ,
-SO02R, -C (=0) R, -NO2, halogen, - (CH2) 0.4-aryl, and - (CH2) 0.4-heteroaryl, or Rl'4and R'' 4
together are’bxat RBAIR indepBABART SRS 1M, 2fe1 107 Wyl NRH2) 0 SRRarf, - (5 -
0_4-Rheteroaryl, - (CFR) O-LBmeerpcychd, Ry 15 €2k rikenylorsG243 7 afynyk ‘@ach ofwhjch is
optionally substituted with_pne, tw h yhstituents_selected fram the group.copsisting of
halogen, -OH, - SH[?FC@N?F?QF'M _gqlce-%gB(aglﬁ%%(y? émfno,ﬁbnoi%oi_é?ﬁylahﬁb’, ahd P T alkyl, or
20 -(0H2)0_4- C3-C¥yolealkyldptiondl-substite et adthydne, otwo or three substituents selected

from the group corsistnaaidalogen. cokhnirtty L. &E8, %g%ﬁikowa@mie@, TIN5 Of 5
dialkylamino, and C1-C6 alkyl; R1 is -(0H2)12-5(0)Q2-(01-06 alkyl), or 25 C1-C10 alkyl optionally
substituted with 1, 2, or 38tbupB3htE pSHEshF ket elifdn Aafogeh O F=GhEe], FEONPSCF3,
-C1-C3 alkoxy, amino, merd-<ot atlialkfiamine 0R(R)ER R, -, -GR(=0)-amino-and - OC{=E); mono- or
dialkylamino, or 30 C2-C6.glkgny! or C2:C6 alkynyl, h of which.is aptianally . substitut ith 1, 2,
or 3 groups independentl% WO 03/0064%8%% s,ele%)tge2 rom haltl;geqrbl,(s-_%%, AYIQ%APF\’Y 25&\% )
PCT/U8D2/22255 -SH, -ENOIGR3) ¢1-08 BIk3QzRIMino; 8ReRmon®{ o9 bRalkyllifkinohat ogen,

- (CHz) o-4~aryl, and - (CH;)gy-s-heteroaryl, or

R’’", and R’ ’’, together are 0xo;
R and R’ independently are -H, -(C;-Cy) alkyl, - (CH2) 0-4-Rary1,
(CHz) 0-4-Rnetercaryl, - (CHz)0-4-Rheterocyciyr, OF
15 C2-C; alkenyl or C;-C; alkynyl, each of which is optionally
substituted with one, two or three substituents
selected from the group consisting of halogen, -OH, -
SH, -C=N, -CF3, Ci-Cs alkoxy, amino, mono- or
dialkylamino, and C;-Cs alkyl, or
20 - (CH3) g-4- C3-C; cycloalkyl optionally substituted with one,
two or three substituents selected from the group
consisting of halogen, -OH, -SH, -C=N, -CF;, (;-C;
alkoxy, amino, mono- or dialkylamino, and C;-Cs alkyl;

Ry is - (CH;)1-2-5(0) g-2- (C1-Cs alkyl), or
25 Ci1-Cio alkyl optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -0H, =0, -SH,
-C=N, -CF3, -C1-C, alkoxy, amino, mono - or
dialkylamino, -N(R)C(O)R’-, -0OC(=0)-aminoc and -0OC(=0) -
mono- or dialkylamino, oxr
30 C2-C¢ alkenyl or C;-Cq alkynyl, each of which is optionally

substituted with 1, 2, or 3 groups independently



aryl, heteroaryl, heterocyclyl, -C1-C6 alkyl-aryl, -C1-C6 alkyl-heteroaryl, or -(?lqéglgﬁiy Yh%?eorgcyclyl,

where the ring portions of each are optionally substituted with 1, 2, 3, or 4 groups independently
selected froMOHgIBfeA3 -OH, -SH, -C=N, -NR1osR'ios, -CO2R, -N(R)COR', oPUN(FSBR2E35
-C(=0)-(C1-C4) alkyl, -S02-amino, -S02- mono or dialkylamino, -C(=0)-amino, -C(=0)-mono or 10
dialkylamino, -SOZ-(Cl-CAE% Ikyl, or C1-C6 allég; optionally substituted with 1, 2, or 3 groups,which
Y ﬁ%%}n/t %;Ioggﬁfnor é‘gf gycloaé];roptig#élly sé%ls}fituteéF\SRﬂth Eiz,%ér 315

are independently selecte
groups independently seleﬂgq(fromaplzillr?gen 'QH -SH, -C=N -aCiI]:{3,1C1-.C3 alkaxy, amino, -C1-C6

alkyl and mono- or dialkﬁamcl)ng,'or CI1-C10 é<%1ﬁ<yl %%%85’61@: su%stltu%’ec‘l?l r\?vlltlﬁol', é),ror 3 groups

independently selegigd fron bialagen.vOH, 120 SHfYs1CF3. G 1L3 alkoxy. apiRo, manQ--or
dialkylamino and -C1-C3 alkyl, or 25 C2-Clo alkenyl or C2-Clo alkynyl each of which is optionaﬁly

substituted with 1, 2, or 3gneypsningiepeadently selected fegm dBlggeheiit oSk yCNuwier3,

C1-C3 alkoxy, amino, C1-C6 alkyl and mono- or dialkylamino; and the heterocyclyl group is optionally
further substituted with oxdi&-6rQ JANDARY F0H6AN OB3/006423 BECTIIBORI2255H6, 1RG4 ' 6 R,
, 6, R6a, R6b, R' 6a, R"6b, R"'6a, R''6b, R, ,, 6. and R"' 6b independently are -OR, -NO2, halogen,
-CO2R, -C=N, - NRR', -SRi802R, &£(=8)R,20CGFFromss -colRRNASIPNRFe l - PeEOJH@R)
(OR", -N(R) (COR"), -N(R) (SO02R") , - (CH2) 0-4-CO 5 NR7R'7, -(CH2)0-4-0-(CH2)0-4-CONRR,
-(CH2)0-4-CO-(C1-C12 dmARIetcH2Pi4-CEH (C2&E alkBRYBR (@H2)-C 2T O--(CROAQREIkynyl), -
(CH2) 0-4-CO- (C3-C1 cycloalkyl), - (CH2) 0-4-Rary1, - (CHZ; 0-4- Rheteroaryl, - (CH2)
0-4-Rheterocyclyl, - (CHOW-4XEGMR, - (CALYD) 2/{€0L4) alkyl, -80;-amino, -50-

mono or dialkylamino, -C(=0)-amino, -C(=0)-mono or
10 dialkylamino, -S0;-(C;-C,) alkyl, or
C:-C¢ alkoxy optionally substituted with 1, 2, or 3
groups which are independently selected from
halogen, or
C3-Cy7 cycloalkyl optionally substituted with 1, 2, or 3
15 groups independently selected from halogen, -OH,
-SH, -C=N, -CF;3;, C;-C3; alkoxy, amino, -C;-C¢ alkyl
and mono- or dialkylamino, or
C1-C1p alkyl optionally substituted with 1, 2, or 3
groups independently selected from halogen, -OH,
20 -SH, -C=N, -CF3;, -C;-C; alkoxy, amino, mono- or
dialkylamino and -C;-C:; alkyl, or

Cz;-Cyo alkenyl or CC;-Ciy alkynyl each of which is
optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -0H, -SH,

25 -C=N, -CFs;, C;-C3 alkoxy, amino, C;-C¢ alkyl and
mono- or dialkylamino; and the heterocyclyl group

is opticnally further substituted with oxo;

-6-



Rheteroaryl, - (CH2) 0-4-CO-Rheterocyclyl, - (CH2) 0-4-CO- R10, - (CH2) 0-491.0°ACIDARK 200§ CH2)
0-4-S02-NR7R'-, - (CH2) 0-4-SO- (C1-C6 alkyl), - (CH2) 0-4-SO2- (CI-C12 alkyl) , - (CH2) 0-4-SO2-
(C3-C7 cyclvahoapo64pgH?2) 1-4-N(H or R11) -CO-0-R11, - (CH2) 0-4-N (H or RCTURZRNIR11) 2,
-(CH2)0-4-N(H or R11)-CS-N(R11)2, -(CH2)0-4-N(-H or R11)-CO-R7, - (CHz) 0-4-NR7R'7, - (CHz)
0-4-R10, - (GH?) f:4-0-€0-(C CH alkyh, 154GH210:4:0R:(0) - (O-RaVR 2.5 (CH2) 0:4-Q:GO-N
(R11) 2, - (CH2) 040 - CS-N (R11) 2, - (CH2) 0-4-0- (R11) , - (CHz) 0-4-0- (R11) -COOH, - (CH2) 0-4-
S- (R11) , C3-C7 c§cloatkyl ndens? @ atN Y- 6f RuPRS 02K, orhEPR0-4- €94B? cyEflkyt; or
C1-Cs alkyl optlon@HgRsubsiggted \g@@g)ne,@wocgryghre@ég grayps inderandently selegied from
C1-C6 alkyl, -F, 25 30 Cl OR -NO2 -CO2R, -CN, -NRR', -SR SOZR -C(=0)R,

_OCF3, -CF3, -CORRKR™~ C’é@f&r—‘zﬁ‘ o-pih F@Fﬁﬁ%&ﬁ?ﬁ N(F%i(‘&bﬁﬁf) Ri(R)(SCIRHR) oYy
0.4-CO-NR7R' 7, -N&HH2) 0-4- G [ G1-O12 @lilgyl).. . - COKIRY 0-4- CB; (£2-C2 atkeayd) aL(GH2)
0-4-CO- (C2-C12 alkysqy! 4-CO-( ycloal ryl, 4-
Rheterearyl, - (CHZ)KO 9F3het§oHc%yEc lz(CHf)}%ﬁZ 90 Rarlffxgz (&H._%%o) 4- 6Fc§alﬁheté%glr@'lp (CH2)
0_4-CO- RheterocyclSHHzX@Hﬁ%ﬂc@:msy%@ﬂéﬂm CO-0-R1¢H X Gt Bart- SO2WGRTR 7, -
(CHZ) 0-4- SO- (CkGR.alkyD), . -(@H2) P-ARQZ, . (GL-C12-albth) o -,(&d2R0.4-, 502¢ ¢f23-C/-eycloalkyl)
- (CH2) 0-4-N(H gr R11) -CO-O-R11., - (CH2) 0-4-N (H or R11) -CO-N (RL1) 2, - (CH &40 -4-N (H or
RIl) -CS- N(R11)2, Xterryni-N(HGPRIN: O B tten)o-4-NR B o (cF)f0u-R 10 Hthe)
0-4-O-0D- (C1-C6Gkyly Rxi(CH2) 0H4)Q 9 mmwzooa vmm&/aema@lcuumgzzﬁ R (0) -
(O-Raryi) 2, - (CH2) Q4 O-CQN(RIi1)2 -4-0 CHZ2) ( - (CH2)
0-4-0- (Ru) -COON, &{é QD Q% RiD) bs’;i pcyclcggﬁ 2(CH?) 51 5 Haéé%(e?’n 05! R, or
-(CH2)0-4- C3-C7 é%idaakdeF%@xz B hIERyPoRE2-C7 Sy, éb‘éh @mmrﬁiuﬁ rsc%ﬂﬁéﬁany

substituted with one(twm9)Qr thR&®& or Ri1) -CS-N(Ri1)2, - (CHz)o.2-N(-H or Ry;)-CO-R,,

- (CHz) 0-4-NR7R’ 7, ~-(CHz)0-4-Ryo, - (CHz)-4-0-CO-(C;-C¢ alkyl), -
15 (CH2) 0-4-0-P(O) - (O-Rary1) 2, - (CHz) 0.4-0-CO-N(R11)2, - (CH2)p-4-0-
CS-N(R11)2, -(CH32)0-4-0-(R11), - (CH3z)¢-4-0-(Ry;)-COOH, - (CHj) .4~

S-(Ry1), C3-C; cycloalkyl, -(CH;)4.4-N(-H or Ry;)-S0,-R;, or -
(CH;) g-4- C3-C,; cycloalkyl, or
C1-Cs alkyl optionally substituted with one, two or three
20 groups independently selected from C;-C¢ alkyl, -F, -
¢, -Br, -I, -OR, -NO,, -F, -Cl, -Br, -I, -CO,R, -C=N,
-NRR’, -8R, -8SO;R, -C(=0)R, -OCF3;, -CF;, -CONRR', -
SO,NRR’, -0-P(=0) (OR) (OR’), -N(R) (COR’), -N(R) (SO;R'),
- (CHz) 9-4-CO-NRsR’ 7, - (CHz) ¢-4-CO- (C1-Ci; alkyl), -(CHz)g-s-
25 CO- (C3-Cy2 alkenyl), - (CHz) 9-4-CO- (Cz-C1» alkynyl),
- (CH2) 4-4-CO- (C3-C7 cycloalkyl), - (CH2) 0-4-Rary1, - (CHj)q-
4~ Rnetercaryl, - (CHz) 0-4~Rheterocyclyl s - (CHz) 0-4-CO-Rary1,
- (CHz) 0-4-CO-Rnetercaryls = (CH2) 0-4-CO-Rneterocyciyrs - (CHz) g.4-
CO-Rio, - (CHz)0-4-CO-0O-Ry1, -(CH2)0-4-8SO;-NRsR'7, - {(CHz)¢-4-
30 8O- (C1-Cs alkyl), - (CHz)o.a-SOs.(C:i-Cis alkyl), - (CHy)o.q-
S0;-(C3-C; cycloalkyl), -(CHz)o-4-N(H or Rj;)-CO-O-R;i,
- (CH2) 0-4-N(H or Ri;) -CO-N(Ri1)2, -(CH;)¢-4-N(H or Ri;)-CS-
N(Ri1)2, -(CH3)0-4-N(-H or Rj;)-CO-R;, - (CHs)o.4-NRsR',,
- (CHz) 0-a-R1o, - (CH2)0-4-0-CO-(C1;-C¢ alkyl), - (CHy)g.4-0O-
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groups independently selected from halogen or - OH, or C2-C7 alkenyl or CZQCJ’P‘QI%P,( €208 of
which is optionally 10 substituted with one, two or three groups independently selected from halogen,
CL-C3 alkylWOp$/008423 -CN, -CF3, C1-C3 alkoxy, amino, and mono- or dialkyeiiilrid262255
-(CH2)0-4-O-(C1-C6 alkyl), where the alkyl portion is 15 optionally substituted with one, two, three,

four, or five of halogen, of @y_tyyp_ gf Rgaz,l R6bLE§§_g,) 5'463,_86'_%35}:%'_}' 26b, R'_"@Gﬁr)dvl‘?'_'b@t&stggether
rep -

are oxo; R7 and R'7 are the same or differént an resent -H, - 20 cycloalﬁyf, -(C1-C2
alkyl)-(C3-C7 cycloalkyl), N(&1:06 atkfifzb(cRcRalkyl), - €306 ali@nyRu¢ 296 iIkyn{fHO2-C6
alkyl chain with one double dong and ong-triple-bendaokyC1-Cq alkyl optipnally substituiegwith -OH
or -NH2; or; -C1-C6 alky optiogally %b titute Wiéh one two&r tpree 25 groups independently

selected from halogen:; or Hetérocyclyt?dftiona Fy‘sab%é{ﬁﬁé’é‘ with haldfen, amino, mono- or

dialkylamino, -OH, -C=N,C502-NH2kS02A-NHLC1-G6Calkyd H8OIIN(Cle&shalkyli2, s80(C1iG4
alkyl), -CO- NH2, -CO-NH-Cl-%@lghgfpyangﬁggf%gggéQG alkyh2; 8£§0 Cg—gG aggyl Qplq%%ally

substituted with one, two or three groups independently selected from C1-C3 alkyl, halogen, -OH,

-SH, -C=_N, -CF3, C1-C3 alko%} Ao BAgRrasrdridialRGRR6 orf e  ARLRger 2086 WO
03/006423 PCT/US02/22255 5 48,120 C2-C6 alkenyl or C2-C6 alkynyl, each of which is optionally

substituted with ong, two qn,fhree ,argupg.indepgndently selected fram G1-63 Ak bt ionatly
10 substituted with one, two or three groups
independently selected from halogen, C;-C; alkyl, -CH,
-8H, -C=N, -CF;, (C;-C3 alkoxy, amino, and mono- or
dialkylamino, or
- (CH3) 9-4-0- (C1-Cs alkyl), where the alkyl portion is
15 optionally substituted with one, two, three, four, or
five of halogen, or
any two of Rea, Ren, R'sar R'sbr R’ 76a;, R'76n, R’ "'¢a and R’'’'¢

together are oxoj;

R; and R’; are the same or different and represent -H, -C3-C,
20 cycloalkyl, -(C1-C; alkyl)-(C3-C, cycloalkyl), - (C1-Cg
alkyl)-0-(Ci-C; alkyl), -C;-C¢ alkenyl, -C,-Cgs alkynyl, -C;-Cg

alkyl chain with one double bond and one triple bond, or
-C1-Cs alkyl opticnally substituted with -OH or -NH,; or;
-C1-C; alkyl optionally substituted with one, two or three

25 groups independently selected from halogen; or
heterocyclyl optionally substituted with halogen, amino,
mono- or dialkylamino, -OH, -C=N, -SO,-NH,, -SO,-NH-C;-
Cs alkyl, -S0,-N(C1-Cs alkyl),, -S0,-(Ci-C, alkyl), -CO-
NH,, -CO-NH-C;-Cs alkyl, oxo and -CO-N(C;-Cs alkyl),; or
30 C1-C¢ alkyl optionally substituted with one, two or
three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CFi3;, C;-C;

alkoxy, amino, and mono- or dialkylamino; or



halogen, OH, SH, CeN, -CF3, C1-C3 alkoxy, amino, and mono- or diaIkyIamir?o‘?%P‘Hf‘-%% %ﬁ(%(?(y
optionally substituted with one, two or three of halogen; aryl or heteroaryl, each of which is optionally
substituted WaWHe{etSn, amino, mono- or dialkylamino, -OH, -C=N, -S02-NHZT/E802RRASEC1-C6
alkyl, -S02-N(C1-C6 alkyl)2, - S02-(C1-C4 alkyl), -CO-NH2, -CO-NH-C1-C6 alkyl, and -CO- N(C1-C6

alkyl)2; or C1-C6 alkyl optigrally substityted with ope.dwo o1 lhree groupgindependgnilyselected
from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino;
or C2-C6 alkenyl or C2-C6 alkyWiCt 28BR b vhigHis taptitiRdly Ldt<titutd @ with-8Re, RFo dMkfse
groups independently selected tieBuG-Conalkplk rlirlngen, -l eSthaCHNonCHS, €1-Calalikoxy,
amino, and mono- or dialkylamino; or C1-C6 alkoxy optionally substituted with one, two or three of

halogen; R10 is heterocyclyl opﬁ&&éﬁfeg‘ubsﬁt%d wittene, tw& three” $820r fdur 8?0u6%k°xy'
indepensiently selected from Cla@6radkylaRd Imisr{ol-Ch atkid 1G22 Cmatkenyh xC2-C6 alkynyl, C3-C7

cycloalkyl, - (CH2) p_2-Raryk or(G 0- ﬁlg%tgﬁ yl; 53&31;&5 @% o;altig_rkllallg gbst'tuted with
halogen, amino, mono- or ﬂial@ylgmir%,%)-oo , -C=N, - OZ-SNHZ, 502-NH-C1-C6 aﬁiyf, - %80 ot
S02-N(C1-C6 alkyl)2, -SO2-(C1ttBagky}, XO2@aR, -CO-NH-C1-C6 alkyl, or -CO-N(C1-C6 alkyl)2; or

C1-C6 alkyl optionally substitutad-with.ane, twasy thres,reups ndspensiently,selested frapdal-C3
alkyl, -9 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 halogen, -OH, -SH, -C=N, -CF3, C1-C3
alkoxy, amino, and mond“iStigfdRERMo; BPERCETRRENYIV C-Bealghineach®twhierls

optionaglly substituted withganeniyQ oriBeeengodpsc, alkyl, -SO,-N(Ci-C¢ alkyl)a, -
S0,-(C;-C4 alkyl), -CO-NH;, -CO-NH-C;-Cs alkyl, and -CO-
N(C;1-Cs alkyl),; or
C1-C¢ alkyl optionally substituted with one, two or
three groups independently selected from C;-C;
15 alkyl, halogen, -0OH, -SH, -C=N, -CFi;, (;-Cs
alkoxy, amino, and mono- or dialkylamino; or
C,-Cs alkenyl or C;-C¢ alkynyl, each of which is
optionally substituted with one, two or three
groups independently selected from C;-C; alkyl,
20 halogen, -OH, -8H, -C=N, -CF;, C(C;-C3 alkoxy,
amino, and mono- or dialkylamino; or
C1-C¢ alkoxy optionally substituted with one, two or
three cof halogen;
R;o is heterocyclyl optionally substituted with one, two, three
25 or four groups independently selected from C;-Cs alkyl;
Rix i1s C1-Cg¢ alkyl, C,-C¢ alkenyl, C;-Cg¢ alkynyl, C;3-C; cycloalkyl,
- (CH2) ¢-2-Rary1, ©Or - (CHz) o-2-Rhetercaryli
Raryy 1s aryl optionally substituted with halogen, amino, mono-
or dialkylamino, -OH, -C=N, -S0,-NH,, -SO,-NH-C;-Cs alkyl, -
30 S0,-N(C1-Cs alkyl);, -SO,-(C;-Cs alkyl), -CO-NH,, -CO-NH-C;-Cg
alkyl, or -CO-N(C;-C¢ alkyl),; or
C1-C¢ alkyl optionally substituted with one, two or three
groups independently selected from C;-C, alkyl,



5 independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, LA Ako% 2 4Mino, and
mono- or dialkylamino; or C1-C6 alkoxy optionally substituted with one, two or three of halogen; 10
RheteroaryWoH3/896433/1, each of which is optionally substituted with halogenP@milifd22236®- or
dialkylamino, -OH, -C=N, - S02-NH2, -S02-NH-C1-C6 alkyl, -S02-N(C1-C6 alkyl)2, -S02-(C1-C4
alkyl), -CO-NH2, -CO-NH-C1-C6 alkyl, gr -CO-N(C1-C6g alkyl)2;, or 15 C1-C6 alkyl optionall
substituted with one, twgﬁg)?itlﬁl%%ngro_u(gé’ind_espye’nden—t%/%élec'tggoafforﬁ CIc %a‘%ﬁ( halBgéen -“OH,
-SH, -CN, -CF3, C1-C3 afkymantino oandimbipl antratkylamino; or C2-C6 alkenyl or C2-C6 alkynyl,
each of which is optiorally, A0-sihstigsted wigh %rqug;)qﬁlqr thes, 9roKPRLINdePeadenily; seleeted from
C1-C3 alkyl, halogen, -OH, SH, C= N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or
C1-C6 alkoxy optionally sSHRFtERFith on& b or e 25 &HRalog8h: Rh&RFEEyClyl 9 AdRstocyclyl
optionally substituted with halggenieamino, saareteddiaioptanaing - QH k@=N 802 M2, -802-NH-
C1-C6 alkyl, -SO2-N(C1-C6 alkyl)2, -S02-(C1-C4 alkyl), -CO- NH2, -CO-NH-C1-C6 alkyl, =0 or
-CO-N(C1-C6 alkyl)2; or 36°€1-C6 ST optiorally StbstitAed Rith or™1R8 or #de WibAps ©F
independently selected frata CdyC3ralkyl; Ratogen, -OH, -SH, -C=N, -CF3, CI-C3 alkoxy, amino, and
mono- or dialkylamino:.or -10 9 JANUARY 2006 WO, 03/006423 PCT/US02/22255 5 R2 is.C2-C6
alkenyl or C2-C6 a lyr?fl, gélc O}é}/wﬁ%)c%l@ngp?t%%aﬁgb ésl?bls%f&tee% V&iﬁ-‘llé 8né’,nt$\/o itrwtﬂre%rgr%ﬁﬁge
independently selected frofn alegedikyl, halogen, -OH,

10 Rneteroaryr 1is heteroaryl, each of which is optionally substituted
with halogen, amino, mono- or dialkylamino, -OH, -C=N, -

SOz-NHz, —SOQ-NH-C]_—CG alkyl, —SOQ—N(Cl—Cg alkyl)g, 'SOZ— (Cl-C4

alkyl), -CO-NH;, -CO-NH-C,-C¢ alkyl, or -CO-N(C;-Cs alkyl),;
or
15 C1-C¢ alkyl optionally substituted with one, two or three

groups independently selected from C;-C; alkyl,
halogen, -0OH, -S8H, -C=N, -CF;, C(C;-C3 alkoxy, amino,
and mono- or dialkylamino; or
C2-C¢ alkenyl or C;-Cg alkynyl, each of which is optionally
20 substituted with one, two or three groups
independently selected from C;-C; alkyl, halogen, -OH,
-8H, -C=N, -CF;, C;-C3; alkoxy, amiho, and mono- or
dialkylamino; or
C1-Cs alkoxy optionally substituted with one, two or three
25 of halogen;
Rheterocyclyr 18 heterocyclyl optionally substituted with halogen,
amino, mono- or dialkylamino, -OH, -C=N, -S0,-NH,, -SO,-NH-
C1-Cs¢ alkyl, -S0,-N(C:-C¢ alkyl),, -SO,-(C;-C, alkyl), -CO-
NH;, -CO-NH-C;-C¢ alkyl, =0 or -CO-N(C;-C¢ alkyl),; or
30 Ci1-C¢ alkyl optiocnally substituted with one, two or three
groups independently selected from C;-C; alkyl,
halogen, -OH, -SH, -C=N, -CFs3;, C;-C3 alkoxy, amino,

and mono- or dialkylamino; or

-10-



-SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or C1-C6%a&N{JARI2806
substituted with one, two or three of halogen; -H; or- (CHZ) 0-4-Raryl and - (CHZ) o-4-Rheteroaryl; or
10 C1-C6 aW@ optesHadly substituted with one, two or three groups independdiily/Eel@@2ad5from
C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or
C2-C6 alkenyl, C2:46 @lkynyl o #4OHZ)0 A-C3-C7,5nalqalku, dip each giwdich is apliqallys 1,

substituted with one, two or three groups independently selected from C1-C3 alkyl, halogen, -OH,
-SH, -C=N, -CF3, C1-C3 Sy GHifd, an¥hibno- Falkylaftiflo; R3%s -H fEPEC6 allEriaE2-C6
alkynyl, - (CH2) o-4-Rarylj et fCiti-1y 20Rhetesaarykon GL-GE alkykpptionalibgebstituted, with
one, two or three groups independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3,
CI-C3 alkoxy, amino, and fiono- orGillkylafhino; G263 (G5 Cé—r@?‘&yclé‘ﬁlﬁyl BptisnalR~
substituted with one, twodirathkga graues instependently selected from CI-C3 alkyl, halogen, -OH,
-SH, -CEN, -CF31 CI-C3 alkoxy, amino, and mong- or dialkylamino; ar R2 and R3 taken together with
the carbon atom tog\:}vﬁ%h t%lie%/ 5{ ¢ 35 aittoarédlerg%orsrﬁ%sgalt%%écﬁcle@f‘?ﬁre%??dur,B e, 2ix, tc"?rgféeéaven
carbon atoms, where onecdtopg iscggtionally a heteroatom selected from the group consisting of -0-,
-5-, -SO2-, ad;NRB-; -11 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 Rc is hydrogen, -
(CR245R2s0) 0-4-aryl, - (CR24SR250‘)%0F-4-heteroar l, SCR245R250) 0-4 -heterocyclyl, - (CR245R250)
0-4-aryl-heteroaryl [CRIZ5RSEp) 0428 yF—h%?&oWé%, o{CR245R25Y) R%-aryl-aryl, - (CR245R250)
0-4-hetBroaryl-arylcy {CR245R250pped-betarbarybubstituted with one, two or three

groups independently selected from (C;1-C; alkyl,
halogen, -OH, -8H, -C=N, -CF3;, C;-C; alkoxy, amino,
and mono- or dialkylamino; or
C2-Cs¢ alkenyl, C,-C¢ alkynyl or -(CHg),-4-C3-C; cycloalkyl,
15 each of which is optionally substituted with one, two

or three groups independently selected from C;-C,

alkyl, halogen, -OH, -SH, -C=N, -CFs;, (C;-C; alkoxy,
amino, and mono- or dialkylamino;
Ry is -H, C;-Cs alkenyl, C,-C¢ alkynyl, -(CHz)o-4-Raryi, Or - (CHj)q.4-
20 Rheteroaryl; OF

C;-C¢ alkyl optionally substituted with one, two or three
groups independently selected from C;-C; alkyl,
halogen, -OH, -SH, -C=N, -CF;3;, C;-C; alkoxy, amino,
and mono- or dialkylamino; or

25 - (CHz2)0-4- C3-C; cycloalkyl optionally substituted with one,
two or three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CF;, C;-C; alkoxy,
amino, and mono- or dialkylamino; or

R; and R; taken together with the carbon atom to which they are

30 attached form a carbocycle of three, four, five, six, or
seven carbon atoms, where one atom 1is optionally a
heteroatom selected from the group consisting of -0-, -S-,

—502— ’ and -NRa- ;

-11-



5 heterocyclyl, - (CR245R250) 0-4-heteroaryl-heteroaryl, (CR245R250) 0-4-heterdajlyARQQRBYI, -
(CR245R250) 0-4 heterocyclyl-heterocyclyl, -(CR245R250)0-4-heterocyclyl-aryl, - [C (R255) (8260)
[1-3-CO-N- YR285Y®42E8H (aryl)2, -CH (heteroaryl) 2, -CH(heterocyclyl)2, -CHEGYIN$B@ra% yl),
-(CH2)0-1 10 CH ( (CH2) 0-6-OH) - (CH2) 0-1-aryl, - (CH2) 0-1-CH ( (CH2) 0-6-OH- (CH2) o-1-
heteroaryl, -GH(-ary! . ryD)-GrO(G1-G4 alkyl), + CH(-GH2-QH)-CH(QH)- -N02, (C1-C6
a|ky|)-o-(c1-g 6 a%%n?{ %@rﬁé‘?’égﬁéw HquH2 (f%ﬁ%q-c‘.’)’-“cgg%ﬂs)z,e%éﬁ%igﬁ%itq(g&gpz%%{w’
(NR235R240), or ko110 glkyheptionallyqubstitutedmdsiy &, 2 or, 30roups cinsepspdently selected
from the group consisting of -OC-ONR235R240, -S(=0)0-2(C1-C6 alkyl) , -SH,
-NR235C=0NR235RZ40;R{:-O0NR 23R 248 and cS(HP) 2NR235R246R QEREGHR)C-Br{d3-433)1 ,
cycloalkyl wherein the cycloalkyl is 20 optionally substituted with 1, 2, or 3 groups 25 independently
selected from the gréGB=eehisisting-dfe RO rZD 2R yand -C02-(C1T4.aleph), 0 dyeloperayly 1 -
cyclohexyl, or cycloheptyl ring fused to aryl, heteroaryl, or heterocyclyl wherein one, two or three
carbons’of the cycldpeRERSEFCIdHexyl, or cytiShestyicls-ophihamPreacde vagratateroatom-
independently -12 9 JANUARY 2006 WO 03/006423 PCT/USQ2/22255 5 selected from NH, NR215,
0, or S(=0)0-2, and WSt CHEBPERECeYdoREIT B8R EYdoheptyl group catfBessBptidnatly

(CLCa k. or CILED Weryl o O R AUPT oach o ARATL o TERers ShbAbr kA 1,2,
or 3 R205 groups, Whetgif. 536 3 . AndcieiRIaanyl is, ortiosa ik spRpitutedWifidh e roary1) .,
-CH (heterocyclyl) s, -CH(aryl) (heteroaryl), - (CH3) ¢-1-
10 CH((CHz) ¢-6-OH) - (CHz) o-1~aryl, - (CHz) 9-1-CH ( (CH2) ¢-6-OH- (CHz) ¢-1-
heterocaryl, -CH(-aryl or -heteroaryl)-CO-0(C;-C, alkyl), -

CH(-CH,-OH) -CH(OH) -phenyl-NO;, (C:1-Cs alkyl)-0-(Cy-C¢ alkyl) -

OH; -CH;-NH-CH;-CH(-0-CH;-CH3)a, - (CH3),.6-C(=NRa3s) (NR23cRa240) ,
or
15 C1-Cio alkyl optionally substituted with 1, 2, or 3 groups

independently selected from the group consisting of
Raos., -0OC=0ONR;335R240, -S(=0)-2(C1-Cs alkyl), -SH,
-NR335C=0NR335R245, ~C=0ONRjy35Rz40, and -S(=0);NR235R249, OT
- (CH;) g-3- (C3-Cpg) cycloalkyl wherein the cycloalkyl is
20 optionally substituted with 1, 2, or 3 groups
independently selected from the group consisting of
Raes, -CO.H, and -CO;-(C;-C; alkyl), or
cyclopentyl, cyclohexyl, or cycloheptyl ring fused to aryl,
heteroaryl, or heterocyclyl wherein one, two or three
25 carbons of the cyclopentyl, cyclohexyl, or cycloheptyl

is optionally replaced with a heterocatom independently

-12-



2, or 3 R200, and wherein each heterocyclyl is 10 optionally substituted with 192]ANARRZZIIOR210;
at each occurrence is independently selected from -OH, -NO2, halogen, -C02H, CAN, - (CH2)
0-4-CO-NR22OR2/286423CH?2) 0-4-CO- (C1-C12 alkyl) , - (CH2) 0-4-CO- (C2-CRLEHMEINIP255(CH2)
0-4-CO- (C2-C12 alkynyl) , - (CH2) 0-4-CO- (C3-C7 cycloalkyl) , - (CH2) 0-4-CO-aryl, 15 - (CH2)
0-4-CO-heteroaryl, - (CH2).0-4-CO-h yl, s {CH2) 0-4 CO0-RA15, - ( ) .
0.4-S02-NR220R225, - (éﬁ%‘%ﬁ%g{%&gf@ aINkl;{/f)l'r:' (c(:5|)42)c%-4- (F)%f‘(ém%;l% aiehe RS
0-4-S02- (C3-C7 cycloalkyle1 §E512) Prd-NogH: 06/R24B) -COO RS el QudfH 0522485) -CO
N (R215) 2, - (CH2) 0-4-N-CS-N (R215) 2, - (CH2) 0-4-N (-H or R215) -CO 20 R220, - (CH2)
0.4-NR220R225, - (CH2)dp4i0(01 (C b alkl)t e CHZY 0-418-Ro0) tu @ RR4Mp2, tiEt2)hre
0-4-0-CO-N (R215) 2, - (CH2) 0-4-O-CS-N (R215) 2, - (CH2) 0-4-0- (R215) , - (CH2) 0-4-0- (R215)
-COON, - (CH2) 0-4-S- (R285perirfCH 2)0-R20-(C1-C6 alkyFopiidaalRsaubstitated\#ith-1(Q@,-8, or 5
-F), C3-G, cycloalkyl, -(0112) 0-4-N (H or R215) -S02-R220, - (CH2)0-4- C3-C'7 cycloalkyl, or C1-Clo
alkyl opflonally substitute@Mfth 1: 208r 3 R205 groups, or -13 9 JANUARY 2006 WO 03/006423
PCT/US02/22255 5 10 C2-C10 alkenyl or C2-C10_alkynyl, each of which is optionally substituted with
1 or 2 R205 groupgzﬁ/ﬂ’éreﬂﬁ‘?élﬁ}yl%dcﬁéféﬁo%rﬁgﬁps SEERCIP b &hte Sre Upt Rty Y
substituted with 1, 2, or 3 groups that are independently R205, R210, or C1-C6 alkyl substituted with
1, 2, or 3 groups that are S%]%segéﬁld%ﬁﬁy‘ﬁzt& %I‘ R fLOC,}%m';d v%ﬁ‘é"re?ﬁ oups, V%erexn

each aryl and heteroaryl is optionally substituted with 1,
2, or 3 Ry, and wherein each heterocyclyl is
10 optionally substituted with 1, 2, 3, or 4 Raip;

Rzp0 at each occurrence is independently selected from -0H, -NO,,

halogen, -CO;H, C=N, - (CH;)-4-CO-NR330R225, - (CHj)¢-4-CO- (C1-Cq2
alkyl), - (CH3) 9-4~CO- (C3-C13 alkenyl), - (CH3) 9-4-CO- (C3-Ci4
alkynyl), -(CHz)-4-CO-(C3-C; cycloalkyl), - (CHj)o.4-CO-aryl,
15 - (CHz) 9-4-CO-hetercaryl, -(CH;),.4-CO-heterocyclyl, - (CH,)g-4-

CO-0-Rz15, - {CH3)4-4-S03-NR330R225, - (CH)g-4-SO- (C1-Cq alkyl), -
(CH3) 9-4-802.(C1-C12  alkyl), - (CH;)o-4-S0O2-(C3-C; cycloalkyl),
- (CH) g-4-N(H or Rj;5)-C0O-0-Rjy;s, - (CH3) 0-4-N(H or Rais)-CO-
N (Ra1s) 2, - (CH3) 9-4-N-CS-N(Rz15) 2, - (CH3)9-4-N(-H or Rs;5)-CO-
20 Raz0, - (CH2)0-4-NRa20R225, - (CHz)0-4-0-CO- (C1-Cs alkyl), - (CHz)q.s-
O-P(0) - (CRzsa0) 2, - (CHz)-4-0-CO-N(Rz15) 2, - (CHz)0-4-0-CS-N(Rps) 2,
- (CHz) 0-4-0- (R215) , - (CHz)0-4-0- (R235) -COOH, - (CH3)-4-S- (Ra15), -
(CH3) 0-4-0- (C1-C¢ alkyl optionally substituted with 1, 2, 3,
or 5 -F), C3-C; cycloalkyl, -(CHj3)0-4-N(H or Rais)-SO03-Razg, -
25 (CHz) g-4- C3-Cy cycloalkyl, or
C1-Ci0 alkyl optionally substituted with 1, 2, or 3 Ry

groups, or
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the heterocyclyl group at each occurrence is optionally substituted with 1, 2, or @ gsoupAarhabass
independently R210; R2D5 at each occurrence is independently selected from C1-C6 R210 alkyl,
halogen, -OWO-03{9Be439l, -SH, -C=N, -CF3, C1-C6 alkoxy, NH2, NH(C1-C6 alR{I}/&s0/2e255C6 alkyl)
(C1-C6 alkyl) at each occurrence is independently selected from halogen, 15 CI-C6 alkoxy, C1-C6

haloalkoxy, -NR22@R225, 91%9?&', aQOcz(Ccll;,Céﬂgk)fQéaTSQZ{eN R, -CO-DIRRA33R34Q, -S02-
(CI-C4 alkyl) , =0, or C1-C6 alkyl, C2-C6 alkenyl, C2-Cb alkynyl or C3-C-, cycloalkyl, each of which is

optionally substituted witksdi2t 9¢ 13 B20Ri3meupss20 HZLH aeacB HCClHERE S independently
selected from CI-C6 alkyl, -(CH2)0.2-(aryl), C2-C6 alkenyl, C2-C6 alkynyl, C3-C-7 cycloalkyl, and -

(CH2) 0-2- (heteroaiw) , é2i2) CzBd(héteterysdyly; Wheteindbe aryl geaighat eachoeeheenceris
optionally substituted 25 with 1, 2, or 3 groups that are independently R205 or R210, and wherein -14
9 JANUARY 2006 WO 03Pb&223 IR TAISEZ/PREER 220 thd heferoeyc!yl ambhpteroant gaagps at
each occurrence are optionally substituted with 1, 2, or 3 R210; and R22S at each occurrence are
indepemiently selected froRtERSE3SEE 1Y cRsatky|R26e1-€ alkyl)-(C3-C7 cycloalkyl), -(C1- 5 C6
alkyl)-O-(C1-C3 alkyl), -C2-C6 allﬁg?%%, -C -C6,a|k}:/nyl, C1-C6 alkyl chain with one double bond and
one triple bond, -aryl, -h&teroard Shil -RERFETEVESr e clo dkyiVptidndliy WBstititd Hith -OH,

-NH2 or halogen, wherein 10 the aryl_heterog cly%iand heteroaryl groups at each occurrence are
optionally substituted with 1, 2, or %éé&%r% élrmﬁs %35 5n£§2ﬁ24812§ e%%cﬁr(%c%rrence are

independently H, of(l-@8terocyclyl group at each occurrence is optionally
substituted with 1, 2, or 3 groups that are

10 independently Raig;

Rzos at each occurrence 1is independently selected from C;-Cg
alkyl, halogen, -OH, -O-phenyl, -SH, -C=N, -CF;, C;1-C¢
alkoxy, NH;, NH(C;-Cs alkyl) or N-(C;-Ce¢ alkyl) (C;-C¢ alkyl);

Rzio at each occurrence is independently selected from halogen,

15 C1-C¢ alkoxy, C:-C¢ haloalkoxy, -NRjzoR225, OH, C=N, -CO-(C;-C,
alkyl), -SO2.NRa3sRas0, -CO-NRa3sRasg, -S02-(C;-Cy alkyl), =0, or
C1-Cs alkyl, C3-Cs alkenyl, C,-C¢ alkynyl or Ci;-C; cycloalkyl,

each of which is optionally substituted with 1, 2, or
3 Raps groups;

20  Rz1s at each occurrence is independently selected from C;-Ce
alkyl, -(CHz)o-2-(aryl), Cz-C¢ alkenyl, C;-C¢ alkynyl, C;.C,
cycloalkyl, and - (CH;) ¢-2- (heteroaryl), - (CH3) ¢-2-
(heterocyclyl), wherein
the aryl group at each occurrence is opticnally substituted

25 with 1, 2, or 3 groups that are independently R,y or

R.o19, and wherein
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alkyl; 15 R245 and R250 at each occurrence are independently selected from 9HACIIER EIRPIDE1-C4
alkylaryl, C1-C4 alkylheteroaryl, C1-C4 hydroxyalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy,
-(CH2)0-4-080073/089¢28alkyl, C2-C6 alkenyl, C2-C6 alkynyl, and phenyl; or RSl 222%% are taken
together with the carbon to which they are 20 attached to form a carbocycle of 3, 4, 5, 6, or 7 carbon

atoms, where one ggibopatom,is atanally senlaced by,a,nelprg selected R a0y 8802+,
and -NR220-; H255 and R260 at each occurrence are independently selected from H, - (CH2) 1-2-S

(0) 0-2- (C1-C6 alkyl), -(GirE4akybraiyh y(GLREG halked)-hetaroaryla-(CdrC4 alky))-heterocyclyl,
-aryl, heteroaryl, -heterocyclyl, - (CH2) 1-4-R265- (CH2) 0-4-aryl, -15 9 JANUARY 2006 WO
03/006423 RGH/3802/R2255t (£442) bdeR266n (EH2) 6-4-hétgroatnt (GHR 1led-RIBEAGH2) 0-4-
heterocyclyl, or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or -(CH2)0_4-C3-C7 cycloalkyl, each of
which is optionallyBubsfitutéd &@ithalkybr 3-R205gralisy IWwhéfainCeack @lplediqptienyl i @ptionally
substituted with 1, 2, or 3 groups that are independently R205, R210, or C1-C6 alkyl substituted with
1, 2, or 3 groups tHzt gekntlepRndertls R265%YR21T: 2ad w10 eabhtfaterddiyis optionally
substituted with 1, 2, 3d or 4 R210; R265 at each occurrence is independently -0-, -S- or -N(C1-C6
alkyl)-; R270 at eath ¢écitérice %ﬁﬁagpgﬁ&&tﬁpﬁ268???&%989@1-‘&9 189k GHERE E-C¥Rloalkoxy,
NR235R240, -OH, -C=N, -CO-(C1-C4_alkyl), -§02:NR235R240, -CO-NR235R240, -SO2- alkyl), =0, or
C1-C6 alkyl, C2-C6%ﬂ¥'(\eirfyl, %é%ggaﬂ%%hyl ora H%eoﬁiyegﬁc%cl:l’oaﬂfyl, each of which is optionally

substituted with 1’—%'1OE§OR%<9@UQ§§tionally substituted with -~OH, -NH, or

halogen, wherein
10 the aryl, heterocyclyl and heterocaryl groups at each
occurrence are optionally substituted with 1, 2, or 3
Ra70 groups
Ra3s and Ry at each occurrence are independently H, or C;-Cg
alkyl;

15 Rass and Rpso at each occurrence are independently selected from -
H, C;-C; alkyl, C;-C; alkylaryl, C;-C; alkylheterocaryl, C1-C,
hydroxyalkyl, C;-C, alkoxy, C;-C; halocalkoxy, -(CH;)q.4-C3-Cy
cycloalkyl, C3-C¢ alkenyl, C,-C¢ alkynyl, and phenyl; or

Rass and Rasp are takén together with the carbon to which they are

20 attached to form a carbocycle of 3, 4, 5, 6, or 7 carbon
atoms, where one carbon atom is optionally replaced by a
heteroatom selected from -O-, -S-, -S0,-, and -NRig-;

Rzss and Ryep at each occurrence are independently selected from -

H, -(CHz)l_z'S(O) o-z'(Cl-CG alkyl) ’ —(Cl—C4 alkyl)—aryl, -(Cl-
25 Cs alkyl)-heteroaryl, -(C;-C; alkyl)-heterocyclyl, -aryl, -
heterocaryl, -heterocyclyl, - (CHz) 1-4-Raes- (CHz) g-4-aryl,
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20 and pharmaceutically acceptable salts thereof. The invention also provides ItENEAR¥ 2806
methods useful for preparing the compounds of formula X. The invention further provides
pharmaceuf® @l Bd¥pPasitions comprising a compound of formula X. 25 The pRSERSHN2ATON also
provides the use of a compound of formula (X) and pharmaceutically acceptable salts thereof for the
manufacture of a megigamentz 16 9JANUARY, 2006, WQ 03/006423 PEEYSQ2(22256-Fhe present
invention also provides a method of treating a patient who has Alzheimer's Disease or other diseases
that can be treatethbydpbbjting /betasgecretase activity. 9 JANUARY 2006 WO 03/006423 Detailed
Description of the Invention The compounds encompassed by the PCTIUS02/22255 instant invention
are those described.bytheaggéral fornwla 40 1setfdrth ahewe, aridkthe phatmacetticglly -anceptable
salts and prodrugs thereof. 5 In an embodiment, the compounds of formula (I) have syn
stereochemistry. In an erflygdipserity the corsiounds offfornulagl) hatd andl steredheniistepcthe
invention also provides intermediates and methods 10 useful for preparing the compounds of formula
. In an émbodiment, the ¥dfpotindna®forindieofl S CRE-FRWSIR 4aH IH N, ,N_ Rc

each aryl or phenyl is opticnally substituted with 1, 2, or
3 groups that are independently Raps, Raig, OF
C1-C¢ alkyl substituted with 1, 2, or 3 groups that are

independently Ries Or Rizip, and wherein

10 each heterocyclyl is optionally substituted with 1, 2, 3,
or 4 Raig;
Riass at each occurrence is independently -0O-, -S- or -N(C;-Cg
alkyl) -;

Rz70 at each occurrence 1is independently Ry, halogen C;-Cg
15 alkOXY, C,-Cg haloalkoxy, NR235R240, -0OH, -C=N, -CO- (C]_-C4
alkyl) . _502_NR235R240, -CO-NR335R240, ~-80,- (Cl-C4 alkyl) , =0, or

C1-C¢ alkyl, C,-C¢ alkenyl, C;-C¢ alkynyl or - (CHj)g.4-C3-C,
cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Ryps groups;

20 and pharmaceutically acceptable salts thereof.
The invention also provides intermediates and methods
useful for preparing the compcunds of formula X.
The invention further provides pharmaceutical compositions
comprising a compound of formula X.
25 The present invention also provides the use of a compound
of formula (X) and pharmaceutically acceptable salts thereof for

the manufacture of a medicament.
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R™4 R"4 O R2 R3 (la) 15 where m, R1, R2, R3, R4, R'4, R"4, R"4 and R, are 8sIA&Ha&RYaBo0é for (1)
and D, E and G independently represent N, N-0- or CR6 where R6 is as defined above for (1),
provided thay@dBM@eHd3 than two of D, E and G are N and not more than one dfJ/ESeARZ35 is N '-0-.
The aromatic ring containing D, E and G can also be 20 optionally substituted with up to four groups
selected fromR6, 26, 8,6 and.Rei, As:feflned agoye.fpnll - Rrefaued,gonpoupds fer;formyla (1a)
are those where D, E and G are CR6; R2 and R3 are hydrogen; R1 is -C1-C3 alkyl-aryl, the aryl
optionally sEBStHEEEd WHIR oRédr MEFelse iftidpbhaaffly Sélebigieford BrRiRY ehhakd ReTs
-C1-C3 alkylaryt.rtbetanl optianallyb substituted svitebalegessora&drGoaikyl. More preferred
compounds of formula (la) are those where m is 0; R4 and R'4 are hydrogen; R1 is phenylmethyl,
where the phenyl is optionally substituted with one or two groups independently selected from 30
halogen; R2 and R3 are hydrogen; and R, is phenylmethyl, where the phenyl is optionally substituted
with halogen or -C1-C6 alkyl. -18 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 In another
embodiment, the compound has a formula of (Ib): R4 RaOHH I HN_ N (Ib) Rc 5 where m, R1, R2,
R3, R4, R'4, R"4, R. "4 and RO are as defined above for (I) and Ar is an aromatic ringed system other
than the aromatic ring containing D, E and G of formula (Ia) above, and is optionally substituted with
one, two, three or four groups independently selected from R6, R'6, R"6 and R™6, 10 as defined
above for (1); where Ar is selected from 1,1-dioxido- 3-0x0-1,2-benzisothiazol-2(3H)-yl,
1,3-dioxo-1,3-dihydro-2H- isoindol-2-yl, 1,2,3,4-tetrahydronaphthalen-I-yl, 2,3-dihydro-
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1H-inden-I-yl, 2,3-dihydro-I-benzofuran-5-yl, benzofuran-4-yl, 2,3-dihydro-1H-iBdéNE#HRY 2006
6-oxopyridazin-1(6H)-yl, 1-naphthyl, 15 2-naphthyl, 3,4-dihydronaphthalen-I-yl, 1H-indol-I-yl, 2,3-
dihydro-l-beW£bde433yl, 1H-pyrazol-l-yl, 2-oxo-1,3- benzoxazol-3(2H)-yl, 1HRSSHERMRE3251-2-y,
2-thioxo-1,3- benzothiazol-3(2H)-yl, 1,2,4-oxadiazol-5-yl, IH-benzimidazol-I- yI,

[1,2,4]triazoHgg}:,giei]garigggigi?]_y{:i%i—tgtfa@;gl-%—Xb&({:]ﬁibenzothiazol-2-yl,
2-0x0-2,3-dihydro-IH-benzimidazol-i-yl, 2,3-dihydro-IH-indol-I-yl, 1H-tetraazol-I-yl, 1H-1,2,3-

benzotriazol-l-yl, 1 B:BenZ6HRRENISY |, BEATRFEHEn-By|, the instant invention are
2,6-dioxo-1, 2 dgdetdalydropad-piint fryl, déirdidol-rWrokanzothienskyl, forth above, and

2,6-dioxo-1,2,3,6-tetrahydro-9H-purin-9-yl, 2 25 oxo-1,3-henzothiazol-3(2H)-yl, 1,3-thiazol-5-yl,
1,3-benzoxa%z%i @%ﬁ?ﬁﬁ?ﬁ%}ﬁg’#} riﬁy%gl‘??%fﬁgé§-tﬁ?az%?—4?ﬂ$1?ﬁféﬂf§%r/iaé&?—f?/ﬁ H-imidazol-I-yl,
2-furyl, 4H-[1,2,4]tdazoto}l, snbjbdimenidaz ¢lheylcompindoig-yb B, 4Edibydie- 2HID, 5-have  syn
benzodioxeRipz4-¥h 3:0%Q-HYyfdin-1(2H)-yl, 1-benzofuran-2-yl, 30 dibenzo[b,d]furan-2-yl,
6-oxo-pyridazin-1(6H)-yl, 3,4-dihydro- 2H-chromen-6-yl, 3-0x0-2,3-dihydro-1H-isoindol-I-yl, 1H-pyrrol-
1-yl, 1-ox0-1,3-dihydro FH-RBRIGIBERT 2-tieRo-2TRMIRAS - FF 9 SARWARY 2006031006423
PCTIUS02/22285: b éhthiaz®l4-yl, isoxazol-5-yl, 2,3-dihydro-1,4-benzodioxin-6- yl,
2-0x0-2H-1,3-benzgxazin:-3(4H)-yl, 2-oxa-2,3-dihydra-L 3- benzoxazol-5-yl,
2-oxo-2,3-dihydro-Zr'?—?-(’aben%|rﬁ(1’|%"'a2§)({)Eg-yI,‘—%ﬁéj pyﬁgﬁf}y ,e[i,z,ﬁﬁ%SEO %f%éyae];s)yriﬁlilélm-éq‘?ﬁ}h?—ﬂi,ZA 5
triazol-Blyl, 2dediokofb 2, aaptrahydrapyeidivBsppuadd 3 foxe2ibenzisothiazol-1(3H)-yl. Preferred

compounds of fornyyla, b} are tase.where R2-apgd R3are hydegen; 121 iszG1-C3 alkyl- aryl, the aryl
optionally substituted with one or two groups independently selected from halogen; and R, is hydroxy

C1-C6 10 alkyl, -C1-C3 alkyl-aryl, thg= @pti&na}y substitugggl with halogen or -C1-C6 alkyl. More
preferred compounds of formula (Ib) are those telm is O] R, amtl R'4 are hydrogen:; R1 is

phenylmethyl, where the phenyl is op S HN&{:O groups independently

selected from halogen; R2 and R3 "
g R4 R4 0 R, R2Rs

(Ia)

15 where m, R;, Rz, Ra, Ry, R’y, R'74, R'"’"', and R. are as defined
above for (I} and D, E and G independently represent N, N*'-O or
CRs where Rg is as defined above for (I), provided that not more
than two of D, E and G are N and not more than one of D, E and G
is N'-07. The aromatic ring containing D, E and G can also be
20 optionally substituted with up to four groups selected from R,
R'¢, R'‘’¢ and R'’’'y, as defined above for (I). Preferred
compounds for formula (Ia) are those where D, E and G are CR¢; R,
and R; are hydrogen; R: is -C:-C; alkyl-aryl, the aryl optionally
substituted with one or two groups independently selected from
25 halogen; and R is -C;-C3 alkyl-aryl, the aryl optionally
substituted with halogen or -C;-C¢ alkyl. More preferred
compounds of formula (Ia) are those where m is 0; R, and R’, are
hydrogen; R; is phenylmethyl, where the phenyl is opticnally
substituted with one or two groups independently selected from
30 halogen; R, and R; are hydrogen; and R, is phenylmethyl, where
the phenyl is optionally substituted with halogen or -C.-Cs
alkyl.
-18-



15 are hydrogen; and R. is phenylmethyl, where the phenyl is optionally substRulAiNWRiRNalti¥n or
-C1-C6 alkyl. In an embodiment, the compound has formula (Ic): Ra R4 H OH H 1-1-1 N~ ~N~ R,
R..,4 R"4 OWRPORY®Re&28 C) 20 where m, R1, R2, R3, R,, R'4, R' '4, R... 4 and RC&ES822¢Mned above
for (I) and B1 is selected from piperazin-I-yl, piperidine-4-yl, morpholin-4-yl, 4,5,6,7,3a,7a-
hexahydroisoindol-2zy, 3:2ablowclRl3 R ARANaN-Aay L, 25 Aieaaneray o Yhe (1)
1,4-thiazaperhydroin-1-yl, thiolan-3-yl, thiolan-2-yl and imidazolidin-I-yl, each of which is optionally
substituted with up to eight groups selected ffo 'R6HR6a,(W6, R’ 6a, R"6, R"6a, R1116 and R... 6a,
Preferred compounds of formula (Ic) h here BL s pipe¥azin-I-yl or piperidine 30 4-yl, each of
which is optionally substituted with one, twp\8r thfee grpups lect&d from oxo and C1-C6 alkyl; R2
and R3 are hydrogen; R1 is -C1-C3 alkyl-aryt.4he aryl Rptidtzafs -20 9 JANUARY 2006 WO
03/006423 PCT/US02/22255 substituted with one orﬁ‘\}/? groups independently selected from
halogen; and RO is -C1-C3 alkyl-aryl, the aryl optionga y’ substituted with halogen or -C1-C6 alkyl.
More preferred compounds of formula (Ic) are those where m is 0; R, and R'4 are 5 hydrogen; B1 is
piperazig-l-yl or pipgridine-4zyl, gach gf whigh isoptiopally sypstituted with one,fwg or three groups
selected from oxo and C1-C6 alkyl; R1 is phenylmethyl, where the phenylis optionally substituted
with one or tRoFgrathsIRAEFerdnt§’ seRREd Forh®hABgéTaR2 Lt R3nFehyErSEET &d'RE is 10
phenylmethyl haheretibe phenytiscoptonsllycahsiiwedgyith, halogerd oi-CarCa aligyhi1la another

embOd"nen%ggaggmggﬁn%ggsébgggﬁg§P;G%:bgéf%é%gd with one, two, three or

four groups independently selected from Rg, R’g, R’’¢ and R’'‘ ‘g,

10 as defined above for (I); where Ar is selected from 1,1l1-dioxido-
3-0oxo-1,2-benzisothiazol-2(3H) -yl, 1,3-dioxo-1,3-dihydro-2H-
isoindol-2-vyl1, 1,2,3,4-tetrahydronaphthalen-1-yl, 2,3-dihydro-
1H-inden-1-yl, 2,3-dihydro-1l-benzofuran-5-yl, benzofuran-4-yl,
2,3-dihydro-1H-inden-5-yl, 6-oxopyridazin-1(6H)-yl, 1l-naphthyl,

15 2-naphthyl, 3,4-dihydronaphthalen-1-y1, 1H-indol-1-y1, 2,3-
dihydro-1-benzofuran-4-yl, 1H-pyrazol-1-v1, 2-o0x0-1,3-
benzoxazol-3(2H) -y1, 1H-benzimidazol-2-vy1, 2-thioxo-1,3-
benzothiazol-3(2H) -yl, 1,2,4-oxadiazol-5-yl, 1H-benzimidazol-1-

vl, [1,2,4]ltriazolo[4,3-a]lpyrimidin-3-vy1, 2H-tetraazol-2-vy1,
20 1,3-benzothiazol-2-vy1, 2-0x0-2,3-dihydro-1H-benzimidazol-1-y1,
2,3-dihydro-1H-indol-1-y1, 1H-tetraazol-1-yl, 1H-1,2,3-

benzotriazol-1-yl, 1,3-benzodioxol-5-yl, thien-2-yl, thien-3-yl,
2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-vyl, 1H-indol-3-y1,
benzothien-4-yl, 2,6-dioxo-1,2,3,6-tetrahydro-9H-purin-9-yl, 2-
25 oxo-1,3-benzothiazol-3(2H)-yl, 1,3-thiazol-5-yl, 1,3-benzoxazol-
5-v1, 2H-1,2,3-benzotriazol-2-vyl, 1,3-thiazol-4-yl, 1H-1,2,4-
triazol-1-yl, 1H-imidazol-1-yl, 2-furyl, 4H-[1,2,4]ltriazololl,5-
albenzimidazol-4-vyl, 1H-indol-2-v1, 3,4-dihydro-2H-1,5-
benzodioxepin-7-y1, 2-oxo-pyridin-1(2H) -y1, l-benzofuran-2-vyl,
30 dibenzo([b,d] furan-2-yl, 6-oxo-pyridazin-1(6H)-vyl, 3,4-dihydro-
2H-chromen-6-yl, 3-0x0-2,3-dihydro-1H-isoindol-1-yl, 1H-pyrrol-
l1-yl, 1-oxo-1,3-dihydro-2H-isoindol-2-vy1, 2-thioxo-2,3-dihydro-
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4HHNR"40R, R2R3 (Id) 15 R, where m, R1, R2, R3, R4, R'4, R' '4, R. ,4 &hiRIUARY 208 ed
above for (1) and B2 is cycloalkyl optionally substituted with up to eight groups selected from R6, R6a,
R'6, R'6a, R\ B3804 R... 6 and R™6.. Preferred compounds of formula (Id) arRGR@5€222224Mere B2 is
cyclohexyl optionally substituted with one, two or three groups selected from oxo and C1-C6 alkyl; R2

and R3 are Dydragen: R is-G3-C3 ali-any 1@9-?9/' optionallyn sHbgliniad pith g 9y jyo groups
independently selected from halogaen; and R, is -C -C3 alf(yl-aryl, the aryl optionally 25 substituted
with halogen’dr -C1-€8°3RyE Mdre’prRtaFegacdmpdifds of Yormuld TRICre thodd Rvsgie mhid 0; R4

and R'4 are butizogerpB25s gyclohexyapiionally Slibgtitded nviteaxe migh £50-C6-gtkyl; R11is-
phenylmethyl, where the phenyl js optignally. substituted with one ar fwo groups independently
selected froryéy?»ror ﬁglo%&;gl?z an@ R ’grﬁ]e%%gr%é)g%ghg ﬁ,}ﬁyﬁ%}ﬁ, r%%tgyl,}}vl‘ehere %ﬁeqph%eh?/ll is
optionalfy subsiied witty halogenfordGIxe6! abkwd., £1te UANTARY 2006 WE303/006428  3-

PCT/US02/22455,The peasenidouention aispsirclides epmetaod Of treafing, an Ratient Wwhohas 0r in

preventing a patient fromE%etting, a disease or condition selected from the group consisti%doi;1
ng

Alzheimer's disehs8for Hefsifig BPeReht it Ay Te DRSe % AFibimBr sidisedse Cord

patients withamitd cogiitivea ipipaicpenbdClyanshpeaventingdr detayingribe epsetwd Adzkeiper's
disease in t i ld_pro r Cl to AD, far treating Pown's syndrome, for treating
humans Whglqr?é?v\geﬁgrgg%?a% %ﬁ(&%ggger%gﬁﬁa&a&vﬁ %rﬁyl(ﬁgosisﬁéf the D%%%f@)‘ %yp!:“eel, ot
treatind ¢eredt&Vamylofét aRyiopHif apdPreveriing 3ty potertidlsmriseguendss i el sheylevantl

recurrent |0t}@élogen or -C;-Cg¢ alkyl. More preferred compounds of formula
(Ib) are those where m is 0; R; and R’y are hydrogen; R; is
phenylmethyl, where the phenyl is optionally substituted with
one or two groups independently selected from halogen; R, and R,
15 are hydrogen; and R. is phenylmethyl, where the phenyl is

optionally substituted with halogen or -C;-C¢ alkyl.

In an embodiment, the compound has formula (Ic):
' OH
m R¢
R" R% O Ry R2 Rs
(Ic)
20

where m, Ri, Rz, Rz, Ry, Ry, R'’y, R'"’”’, and R, are as
defined above for (I) and B; is selected from piperazin-1-yl,
piperidine-4-y1, morpholin-4-vyl, 4,5,6,7,3a,7a-
hexahydroisoindol-2-vy1, 3-azabicyclo[3.2.2]nonan-3-yl, 1,4-
25 diazaperhydroepin-1-yl, 1,4-thiazaperhydroin-1-yl, thiolan-3-y1,
thiclan-2-yl and imidazolidin-1l-yl, each of which is optionally
substituted with up to eight groups selected from Rs, Rea, R's,
R'6a, R’'g, R'’ga, R'7'g and R'’‘g4,. Preferred compounds of
formula (Ic) are those where B, is piperazin-1-yl or piperidine-
30 4-yl, each of which is optionally substituted with one, two or
three groups selected from oxo and C;-C¢ alkyl; R, and R; are

hydrogen; Ry, is -C3-C; alkyl-aryl, the aryl optionally
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hemorrhages, for treating Frontotemporal dementias with Parkinsonism (FTDP9, jaN(gako ber
degenerative dementias, including dementias of mixed vascular and degenerative origin, 15 dementia
associated WithPaskitison's disease, dementia associated with progressive sBpEHNIEARIalsY,
dementia associated with cortical basal degeneration, or diffuse Lewy body type of Alzheimer's

disease and whaqis;innee gfisycho Heatment ywhich ngludes pminisiatiqn, ofa therapgucally 20
effective amount of a compound of formula él) and “pharmaceutically acceptable salts thereof. In an
embodiment tiSFR&thodBtredtmeritcari be Gsed Wh¥te tHe diseabb$s AREIMerRiSBade YN an
embodimentstiys thethosof tvaatmentaasgleelp prevent, 2% or dalay the onsebebAlzheinersisease.

In an embodiment, this method of freatment can be used where the disease i mildngo%r)itive

impairment. Tnan em odiment, fnis methoa)of?ﬁa%tme%?%ar‘?’%%r&sé?j Wheré the disease s Bown's
syndronle. 3avidrasembodimient ahixemreiod bf rkatmept par béiused: whereaheldisdasehisch

Hereditary Cetelial Hemerrhagamdth Amyipidasis of the Duich-Jypey n.an gmlag%i%%ﬁe@wethod
of treatment can be used where the disease is cerebral amﬁlmda?g%glopathy. -22 9 JANUARY 2006

WO 03/00642%BCTOS0225255 I &b dtiimiht PR HERRGH6F tredi®BRt ERR LRG58 \iffere the
disease is F&pPidnanigmbadiment,thisimethed ofdreatreent eaw begusethbsvherRithe disease,is

degenerativ gfgg:q:rgic@s. ploang bodiment_this methqd of treatment can be used where the
disease is diffuse Lewy boﬁyntlype %%%qzeﬁléimeers (ﬁilrslglas%%m 3%%::83 f?ﬁ)gnet?thisarﬁgtho% of tféatment
can trell anrégstRgeideake. Mharan ehthorhsant thissmethiotoofitdatmenbeantpreednt el tisease

from deVGb@ngogen or -C;-Cg¢ alkyl.
In another embodiment, the compound has a formula of (Id):

Ry Ry OH

B N N
ZW \Rc

R R4 0 Ry Rz Ry

15
where m, Ri, R,, Ris, Rs, R’y, R’’y, R'"'', and R, are as defined
above for (I) and B, is cycloalkyl optionally substituted with
up to eight groups selected from Rg, Rea, R's, R’sa, R’’s, R'’¢a,
R’'7¢ and R''’ga. Preferred compounds of formula (Id) are those
20 where B; is cyclohexyl optionally substituted with one, two or
three groups selected from oxo and C;-C¢ alkyl; R, and R; are
hydrogen; Ry is -C;-C; alkyl-aryl, the aryl optionally
substituted with one or two groups independently selected from
halogen; and R. 1is -C;-C; alkyl-aryl, the aryl optionally
25 substituted with halogen or -C;-C¢ alkyl. More preferred
compounds of formula (Id) are those where m is 0; R, and R’, are
hydrogen; B, is cyclohexyl optionally substituted with oxo and
C1-C¢ alkyl; Ri is phenylmethyl, where the phenyl is opticnally
substituted with one or two groups independently selected from
30 halogen; R, and R; are hydrogen; and R. is phenylmethyl, where
the phenyl is optionally substituted with halogen or -C;-Cs
alkyl.
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In an embodiment, this method of treatment can employ therapeutically effectigejanowrs: gy al
administration from about 0.1 mg/day to about 1,000 mg/day; for parenteral, 15 sublingual, intranasal,
intrathecal 2Mh8AERdN from about 0.5 to about 100 mg/day; for depo admiRETABO2a5implants
from about 0.5 mg/day to about 50 mg/day; for topical administration from about 0.5 mg/day to about

200 mg/day; for resinl adpupistrationfrom ahoul Pa mg, 1o abedt 200:mg, 39 Ipanembogipgent, this

method of treatment can employ therapeutically effective amounts: for oral administration from about
1 mg/day to BPbuEEB0 HfdRAand B pafenkFral efrifstratioRdFdifrdbobtso S664L5F mgaily. In
an embodimeniethissmetbodwfiitaatinent cailempioy 2o-therapesticaly effectvesametnts fasoral
administrati(}&frg(reni r@ebroyé 540 /edaé/ t,o apolyt I',Slg mg/day. l’Q\e{ éor{gsenlt irévelntion ta},llso inrclzlsuedtesoaft_
pharmaceutlcaﬁ composition whic ncludes a substitdted amine ofcformlf]aa(?s ana pﬁarmaceu ically
acceptable dalahperest. 80 Fheagrsenthinveritiorralsodnaades e usel oha subsdtitctenh amive of

formula (1) apgdpharmaceuticalit accepiable, salisdbereof farthesmppyifagiure gha medicament for use

in treating a patient who has, or in preventing a patient from getting, a disease or condition selected

from the grotip 25 ¢BRdistng bF A fRinRr s REa BN for RN A g evEResr deiay M43lo SRNRIARY
2006 WO 030@6423RETAISORRRPES the ndseief, Alzheimet'scdisease, fondaaingqpatientswaith

mild cognitivgimpaitment (MGRand;preventing or delaying t set of Alzheimer's disease in those
who would prggress fro M%:I to AD, fore ??%Et%g‘ %%er%sgsgyrﬁpgmg,lé)?%rlesatiﬁg h&r%%nZSVv%%hS have
Heredit&y Co¥eBral BemokbRgjelnih ARKAsIHass et Butendypeatdrtreatidg paeperaltdmgloid

angiopathy and pieyestingdts petentiahcensequences |.e.singleand xacurrept iokak hemaithages,
for treating qiicr degenretive dgmentias, dudin dementas of mixpd vasculr and degencrative
origin,
Parkinsonism (FTDP), for treating other degenerative dementias,
including dementias of mixed vascular and degenerative origin,

15 dementia associated with Parkinson's disease, dementia
associated with  progressive supranuclear palsy, dementia
associated with cortical basal degeneration, or diffuse Lewy
body type of Alzheimer's disease and who is in need of such
treatment which includes administration of a therapeutically

20 effective amount of a compound of formula (I) and
pharmaceutically acceptable saltg thereof.

In an embodiment, this method of treatment can be used
where the disease is Alzheimer's disease.
In an embodiment, this method of treatment can help prevent

25 or delay the onset of Alzheimer's disease.

In an embodiment, this method of treatment can be used
where the disease is mild cognitive impairment.

In an embodiment, this method of treatment can be used
where the disease is Down’s syndrome.

30 In an embodiment, this method of treatment can be usged
where the disease is Hereditary Cerebral Hemorrhage with
Amyloidosis of the Dutch-Type.

In an embodiment, this wmethod of treatment can be used

where the disease is cerebral amyloid angiopathy.
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10 dementia associated with Parkinson's disease, dementia associated with peogsgaSiXR guRTepuUClear
palsy, dementia associated with cortical basal degeneration, diffuse Lewy body type of Alzheimer's
disease andWihB3i#¥id23eed of such treatment. 15 In an embodiment, this useRFHERLEAITed amine
of formula (I) can be employed where the disease is Alzheimer's disease. In an embodiment, this use

of a substituted amjne %fnfOQHB@d(i')n%%@ pelgr&rgv?(g% glagfhetqqasaegrﬁgﬂzhggger@ qudgiggase. In

an embodiment, this use of a substituted amine of formula (I) can be employed where the disease is
mild cognitivéfhpalrhferiiFEas eniSodifidht, this use of a substituted amine of 25 formula (I) can be
employed where thendisgaseisBowiatsyndipnee. hexanembetimerd athie Hse oha substitytrggamine
of formula (Q can b§ em%lé)ged where tge di%easeé is He(rieditarg . Cerebral Hemorrhage with
Amyloidosis o}}efﬁg lﬂ%h- ypeea.‘sfo Fan %?neb&ﬁﬁweln\ffa this Use of & substituted amine of formula ()
can be émployed vilrer@the etibeasiensnderelival amytditi @hgiopathy.datareembodimehg thisede of a

substituted gping.of dpumulg () can be employed.where the disease is degeperafive,33 dementias.
-24 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 In an embodiment, this use of a substituted

amine of foffAGRAEFcan be employed where the disease is diffuse Lewy body type of Alzheimer's
disease. In an emhndinent dhisdseeha, Subgtittedamie eptpleysa tampharnaccuticalie acgeptable

salt selectedeggmcthe group é:gnsisting of salts of the following acids hydrochloric, hydrobromic,

hydroiodic, nl'[I’ICs, shﬂ‘arlc, phosp?h'oric, citric, TFA, methanesulfonic, CH3-(CH2)"-000H where nis 0
thru 4, ¥000- In an embodiment, this method of treatment can prevent a
disease from developing.

In an embodiment, this method of treatment can employ
therapeutically effective amounts: for oral administration from
about 0.1 mg/day to about 1,000 mg/day; for parenteral,

15 sublingual, intranasal, intrathecal administration from about
0.5 to about 100 mg/day; for depo administration and implants
from about 0.5 mg/day to about 50 mg/day; for topical
administration from about 0.5 mg/day to about 200 mg/day; for
rectal administration from about 0.5 mg to about 500 mg.

20 In an embodiment, this method of treatment can employ
therapeutically effective amounts: for oral administration from
about 1 mg/day to about 100 mg/day; and for parenteral
administration from about 5 to about 50 mg daily.

In an embodiment, this method of treatment can employ

25  therapeutically effective amounts for oral administration from
about 5 mg/day to about 50 mg/day.

The present invention also includes a pharmaceutical
composition which includes a substituted amine of formula (I)
and pharmaceutically acceptable salts thereof.

30 The present invention also includes the wuse of a
substituted amine of formula (I) and pharmaceutically acceptable
salts thereof for the manufacture of a medicament for use in
treating a patient who has, or in preventing a patient from
getting, a disease or condition selected from the group

35 consisting of Alzheimer's disease, for helping prevent or delay
-23-



(CH2)n-COOH where n is as defined above, HOOC-CH=CH-000H, and 10 pherdiQaxRY. 20e6
present invention also includes methods for inhibiting beta-secretase activity, for inhibiting cleavage of
amyloid pré¥@r8ypG3tein (APP), in a reaction mixture, at a site between MetBObBSIR/2225597,
numbered for the APP-695 amino acid 15 isotype, or at a corresponding site of an isotype or mutant

thereof; for iphibiting peedugiomatamyipid hetapeptide (A beta) inacellhfor inhibitng the proguction
of beta-amyloid plaque in an animal; and for treating or preventing a disease characterized by

beta-amyloidd&PoSRIAHHE 5 atWRERTSE Incl (Me ddrimistRES K BHE e rapeuBig ARy thecti/eSamount
of a substituted«mine okforimedamdy and pheemaseuticalihcacceptablessalisithetenfr&be prasent
invention alspJnclude hod for_inhibiting beta-secretase activity, including exposing sai
beta-secretzggEZ Cgtlloﬁarrjwa’e é&iv%ﬁﬁﬁ%%?y%%nw&nst o%%nggr%rﬂ%mgoo% tﬁﬁc‘%ﬁ%ﬁﬂ ora wgo
pharmaéeutfealy adéepasbié 241 tHeeaso Faéferdbiy thisanethod emplys kedslepbandohat tiieibits

50% of the efzyae's-Rstivity glga-concexyratiqn of lessham50 gg{{}qqgrﬂglar.a’iggIgE,amgyﬂoda}qgre
preferably employs a compound that inhibits 50% of the enzyme's activity at a concentration of 10

micromolar &FIBEE THIEPheth§d RVERTHhLPE pRIBRIATV ENG5IDYs h-ComPolad thaARthHGIEAEB655f the
enzyme's activibpat dneoncemtagiicn of o35 miernmatar otless. -2bSehdNUARY 260amdMO103/006423

PCTIUS02/2225R 19;3 pardicilar.embodiment, this method.empl a compound .that inhibits 50% of
the enzyme's activit)? at'a concentration of 10 nea(iloﬁ’q%?gru (%ra Iléség.xlé a%?eé’{%%%%qéﬁ’t? this fiethod
includeYexpdRRfitar betassaetiétBe tovshid comPutibnacvits. In & sasstimendethianiniethod

includes exposiut saigeta-wecretasertosaidcopapoudddR &eRlhear palsy, dementia
associated with cortical basal degeneration, diffuse Lewy body
type of Alzheimer's disease and who is in need of such
treatment.

15 In an embodiment, this use of a substituted amine of
formula (I) can be employed where the disease is Alzheimer's
disease.

In an embodiment, this use of a sgubstituted amine of
formula (I) can help prevent or delay the onset of Alzheimer's

20 disease.

In an embodiment, this use of a substituted amine of
formula (I) can be employed where the disease is mild cognitive
impairment.

In an embodiment, this use of a substituted amine of

25 formula (I) can be employed where the disease is Down’s
syndrome.

In an embodiment, this use of a substituted amine of
formula (I) can be employed where the disease is Hereditary
Cerebral Hemorrhage with Amyloidosis of the Dutch-Type.

30 In an embodiment, this use of a substituted amine of
formula (I) can be employed where the disease is cerebral
amyloid angiopathy.

In an embodiment, this use of a substituted amine of
formula (I) can be employed where the disease is degenerative

35 dementias.
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In an embodiment, this method includes exposing said beta- secretase to saidTdddARNYRa@RIl in
an animal. 10 In an embodiment, this method includes exposing said beta- secretase to said
compound iWe BHpAed23The present invention also includes a method for inhibREYUEMBE2ATe of
amyloid precursor protein (APP), in a reaction mixture, at a site between Met596 and Asp597,

numbered for the 13,APR:695 aiinQ.aqid isofype; or ata cgeresponding.site of an isQlypeg orJputant

thereof, including exposing said reaction mixture to an effective inhibitory amount of a compound of
formula (1) of 85rfhateltiGaly abeeABRPYREhERsE™E IntRT ebdaffigntl thisitNeE ekfHoys a

cleavage siteo®p hetwearr Me1eh andAspehikdausbered for the APP-751 isotype; between Met
671 and Asp 672, qumbered fordthe APP-?%Oiis%tlyéoe;o?etwe%%gp% and Asp597 of the APP-695
S

Swedish Mutation: -Befivesn T ea6ES "aht AS3E53GFtREAPPS SHSA MRS SBP458tR e

Leu671 andispgriceithecalPy7 7eSwepisiblkitation] 25 IrsahearnbddimEnonthistthethodexposes
said reaction. gxice ;iRvitrg.£in arLembodigent, this meshod exposes, gg@sre?ﬁgﬁ%g%ﬂggi Inacell.

In an embodiment, this method exposes said reaction mixture 30'in an animal cell. In an embodiment,

this method BXP5SEE SHifreaBYGH AHRIUTE  in Biffdrhan c8if TN pfeseRbPSRRAREA AsoShERHES a
method for imtibjtinge pracectione ehamyloid betameptidedd batakin acals including 35 adpuaistering

to said cell ap-effectiye inhibitory amount of a_-26 9 JANUARY 2006 3/00642 T/US02/22255
&%Z ?n—%%% WERLETR St fgsagjto%ee'reo]\%%%é ge?négldé&% 78

compound of formula a pﬁarmaceuﬁcaﬂ)? accep]tgg mefit, s method
includddadrakesteting®8tn animal. 5 In an embodiment, this method includes administering to a

human. The present invention also includes methods for inhibiting
beta-secretase activity, for inhibiting cleavage of amyloid
precursor protein (APP), in a reaction mixture, at a site
between Met596 and Asp597, numbered for the APP-695 amino acid

15 isotype, or at a corresponding site of an isotype or mutant
thereof; for inhibiting production of amyloid beta peptide (A
beta) in a cell; for inhibiting the production of beta-amyloid
plague in an animal; and for treating or preventing a disease
characterized by beta-amyloid deposits in the brain which

20 include administration of a therapeutically effective amount of
a substituted amine of formula (I) and pharmaceutically
acceptable salts thereof.

The present invention also includes a method for inhibiting
beta-secretase activity, including exposing said beta-secretase

25 to an effective inhibitory amount of a compound of the formula
(I) or a pharmaceutically acceptable salt thereof.

Preferably, this method employs a compound that inhibits
50% of the enzyme's activity at a concentration of less than 50
micromolar.

30 This method more preferably employs a compound that
inhibits 50% of the enzyme's activity at a concentration of 10
micromolar or less

This method even more preferably employs a compound that
inhibits 50% of the enzyme's activity at a concentration of 1

35 micromolar or less.
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The present invention also includes a method for inhibiting the production of beéa{gr\rli IRig\plage in
an animal, including administering to said animal an effective inhibitory amount of a 10 compound of
the formula WPIB&HATmaceutically acceptable salt thereof. In an embodimeR€TRISR1&MEd includes
administering to a human. The present invention also includes a method for treating 15 or preventing

a disease characteized by heta-amupiddepesity i the hrain incduding admigitering i Aatignt an
effective therapeutic amount of a hydroxyethylene compound of the formula (I) or a pharmaceutically
acceptable Saitthel@Sr PI&Rraf, fifs Fi¥h68 BHISI05s 2CEdMipbYing that iIRAMFEN DBX0R bIhe
enzyme's aclivity ahanednce ndratipaef less than 50 micromolar. This method more preferably employs

a compound that inhibits 50% of.the enzyme's activity at a concentration of 10 _micromolar or less 25
NROLR TR £ dé 1 Be

This method even more preferaﬁa )}rgeﬁ?p oys alcsorrrlnﬁour? thfartlcinﬂ?belfcé 50% of the e%%§'/me S g@ﬁvity at

a concentratfroptagfcromsliai 8r kespavadarticwiareebodiment, this method employs a compound
that inhibits 50% ofrthegnzyiess aREWE, ata conqrRtAON of BOEQ NAREROIRLOTJEsS IR, -

embodiment, this method employs a compound at a therapeutic amount in the range of from about
0.1 to about 1985 hi§8ay°- 774 I RTRBY' 9068 WG 63/006423 PCTIUS02/22255 In an
embodiment, this niethed eenlogis mecampaoinic ahat thetapeutimamouakpoinmanggief fiasnabout 15

to about 1500, £0/fay,.In.gn embo g this method aploysgoomipound ai a s therapeutic

amount in the range of from about 1 t out 100 mg/day. In an embodiment, this method employs a
compob%data In an embodiment, this method includes exposing said beta-

secretase to said compound in a human.

The present invention also includes a method for inhibiting
cleavage of amyloid precursor protein (APP), in a reaction
mixture, at a site between Met596 and Asp597, numbered for the

15 APP-695 amino acid isotype; or at a corresponding site of an
isotype or mutant thereof, including exposing said reaction
mixture to an effective inhibitory amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof.

In an embodiment, this method employs a cleavage site:

20 between Met652 and Asp653, numbered for the APP-751 isotype;
between Met 671 and Asp 672, numbered for the APP-770 isotype;
between Leu596 and Asp597 of the APP-695 Swedish Mutation;
between Leu652 and Asp653 of the APP-751 Swedish Mutation; or
between Leu671 and Aspé672 of the APP-770 Swedish Mutation.

25 In an embodiment, this method exposes said reaction mixture
in vitro.

In an embodiment, this method exposes said reaction mixture
in a cell.

In an embodiment, this method exposes said reaction mixture

30 in an animal cell.

In an embodiment, this method exposes said reaction mixture
in a human cell.

The present invention also includes a method for inhibiting
production of amyloid beta peptide (A beta) in a cell, including

35 administering to said cell an effective inhibitory amount of a
-26-



therapeutic amount in the range of from about 5 to about 50 mg/day. 10 In an gmRRUIMEN G
method can be used where said disease is Alzheimer's disease. In an embodiment, this method can
be used wh¥ @ 8396¢R8ease is Mild Cognitive Impairment, Down's Syndrome PSIT/HEGZ &Ry Cerebral
Hemorrhage with Amyloidosis of the Dutch 15 Type. The present invention also includes a

composition inclHding befa-segiatase cqmplexed &viﬂ%ﬁa%ﬁae%@fieﬁqw%%@&&le salt

pharmaceutically acceptable salt thereof. The present invention also includes a method for producing
20 a beta—se%@@%omplex including exposing beta-secretase to a compound of formula (1) or a
pharmaceutically acreepiablertaiti thereof, inra keactionduixiie Lntes coaditionscauitatie f tha
production o;szil;ga omplex. In an embodiment, this method employs exposing in vitro. 25 In an
embodiment, this Tethod employs a reaction mixture that is a cell. The present invention also
includes®a componént ki irkididgussrporidnt pans apdbliensfliveing asdevinied sinimgich cat deast
one componghitRart includes a compound of formula Xa 30 enclosed in a container. In an

embodiment, this component kit includes lyophilized compound, and at least one further component
partincludes a dil(&it. PREFiBSeriheBAtOR a?sjogfr‘lcﬁib%ﬁ)s”ﬁl%ﬁnﬁaiﬁ@rtﬁP%Sfm’élu’dﬁl?d%lﬁlﬁf’ﬁity of

containers, edagh gonteinet ingtudiry 28 9-MAMHUARY 20860 03/006423% BTV SORE226mgne or
more unit doge of a compound of formyla (1) or & pharmaceytically acceptable salt thereof. In an
embodiment, t“}s%ontgln(lar Rit 1|:nocI§(§1(:eL§ eg% %g(?ntgﬁle%%a?d%%%ég ?orl(gl%éjr & |\(/)<§P§/ anar }h%'fud)eé; & tablet,
gel, 5 & cassmeckngn ehbddimerOE bontainer RiF ingluddmerelkeutically acceptable

salt thereof.
In an embodiment, this method includes administering to a
human.
The present invention also includes a method for treating
15 or preventing a disease characterized by beta-amyloid deposits
in the brain including administering to a patient an effective
therapeutic amount of a hydroxyethylene compound of the formula
(I) or a pharmaceutically acceptable salt thereof.
Preferably, this method employs a compound that inhibits
20 50% of the enzyme's activity at a concentration of less than 50
micromolar.
This method wmore preferably employs a compound that
inhibits 50% of the enzyme's activity at a concentration of 10
micromolar or less
25 This method even more preferably employs a compound that
inhibits 50% of the enzyme's activity at a concentration of 1
micromolar or less.
In a particular embodiment, this method employs a compound
that inhibits 50% of the enzyme's activity at a concentration of
30 10 nanomolar or less.
In an embodiment, this method employs a compound at a
therapeutic amount in the range of from about 0.1 to about 1000

mg/day.
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container adapted for parenteral delivery and includes a depot product, syringg, JaRNpMey @ogg!. In
an embodiment, this container kit includes each 10 container adapted for topical delivery and includes
a patch, maupaHIGHEInent, or cream. The present invention also includes arP&dériiRi223sfuding a
compound of formula (I) or a pharmaceutically acceptable salt thereof; and one or more therapeutic

agent selected frorg ghe.l5 qLauB apRSiEting atan anfionilant, a Ay flamruatony A, gagina,

secretase inhibitor, a neurotrophic agent, an acetyl cholinesterase inhibitor, a statin, an A beta
peptide, andBFHREAGSa 2RROBEY TPhe BresEAb#Reffior GRD ifbRides Wocdrpadistt inkRfding 20
a compoundmef fegula (1) or a pharmaceutically acceptable salt thereof; and an inert diluent or edible
carrier. In an embo]([jlilmegrtl, thi%gg@.%)esrilt(i:on ir?:(fjludes a g%rrigr that 1is an oil. The present in\{tention also
includes a composition Mcluding” 25'& compounid of Tormuia (15 OF a pHarmacSBEaR Sccébtalite salt
thereof; and thisindlee udkicipiame disintagratihg agemgdutnfcaft,aor gdtant: The presehbimventidn also
includes a cg@p@gipn including a compound of formula (1) or a pharmaceutically acceptable salt 30
thereof; disposed in a cream, ointment, or patch. The present invention provides compounds,
compositions, kits,"&nd et iBRCHIiRRbiting Bbta-Berdele-AIREERY deafRERayRId pRecursor
protein (APR)hdiorpepattieulamyutite componads; egepostioniscandapetivds ofthe p@ption are 35
effective to i@i a}he production of A beta peptide and to -29 9 JANUARY 2006 WO 03/006423
PCTIUS02/22755 tféat or prevent any human or veterinary disease or condition associated with a
pathold@ical form of A be¥a pepideimhatcompbdrdsmethnpdsitions, drel metkddswidhe inveitibn are

useful for tregtiggduemans yuho baye AlzheimersRisease 5 (AD), for helping prevent or delay the

onset of AD, for treating _ ,
In an embodiment, this method c¢can be used where said

disease 1is Mild Cognitive Impairment, Down's Syndrome, or
Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch
15 Type.

The present invention alsc includes a composition including
beta-secretase complexed with a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

The present invention also includes a method for producing

20 a beta-secretase complex including exposing beta-secretase to a
compound of formula (I) or a pharmaceutically acceptable salt
thereof, in a reaction mixture under conditions suitable for the
production of said complex.

In an embodiment, this method employs exposing in vitro.

25 In an embodiment, this method employs a reaction mixture
that is a cell.

The present invention also includes a component kit
including component parts capable of being assembled, in which
at least one component part includes a compound of formula Xa

30 enclosed in a container.

In an embodiment, this component kit includes lyophilized
compound, and at least one further component part includes a
diluent.

The present invention also includes a container kit

35 including a plurality of containers, each container including
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patients with mild cognitive impairment (MCI), and preventing or delaying the enBeNUALYiRA06se
patients who would otherwise be expected to progress from MCI to AD, for treating Down's
syndrome, BQuES4ied2Bereditary Cerebral Hemorrhage with 10 Amyloidosis dP¢HEUSWXER2Fype, for
treating cerebral beta- amyloid angiopathy and preventing its potential consequences such as single

and recurrent lobag hemorrhaggs,;for tigating giher, degenerative dggle@tg%drﬂgludir}g_de&en%as of

mixed vascular and degenerative origin, for treag‘raﬁ dementia 15 associated with Parkinson's disease,

dementia asEB&EREF Fith: prddresdrecaiiiahticRar haisie ihhentia associated with cortical basal
degeneration, and diffusani ewyntadyi tvpecAD. The sompenngdsfthe inMentiampOS8esS each
beta-secretase j:nh.ibitoryaagtiv'kt%. dTr%%irnhci)t])fig()lry ggg\{iygs of grll% com 1ajgds 20 of the invenm are

readily democr?sf.tlra%éa,eﬁ exaaPnp €, using one or more 6t the assays escrined h%?&n%r’kr%e in the

art. By “Protectingc@rog” in the present invention is meant any suitable organic protecting group
such as disclosed inT.Won, Greg,gaddeGM- Weisdn "Riglegive. Groyps.in Qrganies2a Chemistry,

John Wiley and Sons, 1991, Preferred protecting groups in the present invention are t-butoxycarbonyl,
benzyloxycafBamA I 16fmyt SHRYIEBhthafmRRE SRERBAdaceRA LUsBYo - RE 1, 1 BFdMBatet)!, ’RRRketyl,
4-phenylbenzytexyearbanyt iaqrethythesaytoxysarhanyl,. 30 fluorobenzyloxycarbonyl,

chlorobenzyloxycathonyl, dichlorobgenzyloxycarhonyl, bromobenzyloxycarbonyl
4-ethoxybenzy|oxyg%lrbo%§l, 4?8}%%%%ggﬁlgymxy%%%b%ny ,O r?c% (r)lreo%/en)%ﬁgxychr %Hy s each

4-brombbengglakgéadon@dabhdbdrzy|oxypadsonyldeyanesenzgiokycarbondes a patch,
2-(4-xenyl)isppaapRy/cashorwle 38 diBhenrylethy1-yloxycarbonyl, 1,1-diphenylprop-1-yloxycarbonyl, -30

The present invention also includes an agent kit including
a compound of formula (I) or a pharmaceutically acceptable salt
thereof; and one or more therapeutic agent selected from the

15 group consisting of an antioxidant, an anti-inflammatory, a
gamma secretase inhibitor, a neurotrophic agent, an acetyl
cholinesterase inhibitor, a statin, an A beta peptide, and an
anti-A beta antibody.

The present invention also includes a composition including

20 a compound of formula (I) or a pharmaceutically acceptable salt
therecf; and an inert diluent or edible carrier.

In an embodiment, this composition includes a carrier that
is an oil.

The present invention also includes a composition including

25 a compound of formula (I) or a pharmaceutically acceptable salt
thereof; and a Dbinder, excipient, disintegrating agent,
lubricant, or gildant.

The present invention also includes a composition including
a compound of formula (I) or a pharmaceutically acceptable salt

30 thereof; disposed in a cream, ointment, or patch.

The present invention provides compounds, compositions,
kits, and methods for inhibiting beta-secretase-mediated
cleavage of amyloid precursor protein (APP). More particularly,
the compounds, compositions, and methods of the invention are

35 effective to inhibit the production of A beta peptide and to
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9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 2-phenylprop-2-yloxycarb@yANUARY 2006
2-(p-toluyl)prop-2-yloxycarbonyl, cyclopentanyloxycarbonyl, 1-methylcycoopentanyloxycarbonyl,
cyclohexanyMx9&@pedidyl, 1-methylcyclohexanyloxycabonyl, 2- methylcycloheR&IASRRE3ARBDNYI, 2-(4 5
toluylsulfonyl)ethoxycarbonyl, 2-(methylsulfonyl)ethoxycarbonyl,

2-(triphenylphosphing)ethoxyc rtgonéll flugren Imethoxycarbonyl, 2-(irimethylsilyl)ethoxycarbonyl,
aIIonxycarbé:nPﬁ Q? (?r}lfm t%‘)%/ll\gﬁglmetﬁ%)prgg-%-%m?l%xyééa%rggﬁﬁxgy bgﬁzﬁgg)?ély%%thco?&éc%r 1tg)r?yl,
4-acetoxybepgglosieafsbriyi t122 petheRieedahbxfearondl 2-eefmyRensrbpdxycarbonyl,

cyclopr%pxlflmethogyﬁelrbeafiiﬁbéum@lyloesﬁk)}@%@ébsﬂ@zsmrb%& i&@aﬁ@wIOﬁyca{He{Mmemmnlk |
1-piperidyloxycarbonyl, 9- fluoroenylmethyl carbonate, -CH-CH=CH2, or phenyl-C(=N-)-H. By "alky!I"
and "C1-C6 AR HEH Bred&Ht inVERRGATS 15THEERT stdight BR Branfréd thifit afkyl G1665S Raving

1-6 carbfon atams, stiolr dse hrethyl, etlextepropyt; iﬁepmpythebut;éﬁmcaﬁ)myi_, teit-butytepentyy _
2-peniyl. ISOBEROLAORANY, Wi Z08XVL e pl-and e iiRsnL it %%Qﬁefﬁ%%o that in

cases where an alkyl chain of a substituent (e.g. of an 20 alkyl, alkoxy or alkenyl group) is shorter or
longer than 6€¢&BoRE, it hf FEIBINAEaRE il thet§EEshPaTigatdr Wxaniphlle 1eEneritidieates a

maximum ofsl0 carbens <Ry Bdkoxyoane s61-Gaalkonyt incthe presepbinvention isngessi siraight or
branched chaig_t%kglgroup having 1-6 carbon 25 atoms, attached through at least one divalent
oxygen ator’ YAeH 88, for eRAmpre SRetitky, %ﬁ{o%@f%?gb’oxf% Poxy HEBURER7ISec-Bhtdky,

tert-butidky, pewtbaydisopentoty, téepedoxgh h&yme, antb3-mettadpamigxycedBxEANUARY 2006
WO 03/006423 RGT4USQRIZ8p31RY the term 03lagen, dn the presgpLinventon '81{2%%2%1@889”6’

bromine, chlorine, and iodine. "Alkenyl" and "C2-C6 alkenyl" means straight and branc .
hydrocarborSttficafSha¥iftPAEm 36 67&FBBRHb M dpgtrofffmorrhages, for treating

other degenerative dementias, including dementias of mixed
vascular and degenerative origin, for treating dementia
15 associated with Parkinson's disease, dementia associated with
progressive supranuclear palsy, dementia assoclated with
cortical basal degeneration, and diffuse Lewy body type AD.
The compounds o©of the invention possess beta-secretase
inhibitory activity. The inhibitory activities of the compounds
20 of the invention are readily demonstrated, for example, using
one or more of the assays described herein or known in the art.
By “Protecting Group” in the present invention is meant any
suitable organic protecting group such as disclosed in T.W.
Green and P.G.M. Wuts in “Protective Groups in Organic
25 Chemistry, John Wiley and Sons, 1991. Preferred protecting groups
in the present invention are t-butoxycarbonyl, benzyloxycarbonyl,

formyl, trityl, phthalimido, trichloroacetyl, chloroacetyl,

bromoacetyl, iodoacetyl, 4 -phenylbenzyloxycarbonyl, 2-
methylbenzyloxycarbonyl, 4 -ethoxybenzyloxycarbonyl, 4 -
30 fluorobenzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 3-
chlorobenzyloxycarbonyl, 2-chlorobenzyloxycarbonyl, 2,4-
dichlorcbenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 3-
bromobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4-
cyanobenzyloxycarbonyl, 2- (4-xenyl) isopropoxycarbonyl, 1,1-
35 diphenyleth-1-yloxycarbonyl, 1,1-diphenylprop-1-yloxycarbonyl,
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5 one to three double bonds and includes, for example, ethenyl, propenyl, 1-baizaeou Ry Eue3-enyl,
1-hex-5-enyl and the like. "Alkynyl" and "C2-C6 alkynyl" means straight and branched hydrocarbon
radicals hawwg 984962280 6 carbon atoms and one or 10 two triple bonds and iRETUWS828k3A3y,
propynyl, buLynyl, pentyn-2-yl and the like. As used herein, the term "cycloalkyl" refers to saturated

carbocyclic rgﬁéq@ég?fg%t_@?fgiwgg@og%@ﬁ atogmpm%llea%;ﬂgg%{o@%ﬂ EIRPOREKAG, Pr a

polycyclic fused system, and 15 can optionally contain a dou . Examples of such radicals
include cyclSPIopyRLYERIBIXEFEBBERKA, cyclohexy IS¢ P /TSR B T Y ABEIRFF SIS herein
are unsubstigitedre-amsnesifed rastityted inofe ryerecs Ehriitdiaple ResHIgASy With varaus
groups. For %é%glﬁieﬁy%ﬁcom%&cloalgl?{ roups may be 20 optionally substituted with C1-C6 alkyl, C1-C6

alkoxy, halogen, nydroxy, cyaﬁ%¥n| GHING. Mono (C1-C6)alkylamino, di(C1- C6)a|ky|§n'1i?10_,

C2-Céalkenylo D Toalimyy; 10 2B hakmaidngl,C6 hafedlkuhe ity (CieCbiatiya nimmy (C1-C6)

alkylamino (¢1-G6):3Jkun 91 SHGLs G EXIkamIROLG Ll Ghadky!. Zél%xs;@%'lﬁéﬁﬁésa&éa%%@fifi
carbocyclic group havg?; single ring (e.g., phenyl), multiple rings (e.g., biphenyl); or -32

JANUARY 200D6RA5D3006H2Y PLay 3P Hultiple co CEPRIRARORKIEN at leastione is
aromatic, (e(@xim2Sné-1etiahydiennpbimtopanhibyl)lvdkiatuisooptionally mono-, di-, or trisulgstituted.

Preferred aryl groups_ of the present invention are phenyl, 1-naphthyl, 2-naphthyl, 5 indanyl, indenyl,
dihyd ronaph%we?/'f Z tle%a}fﬁl%'%?n%??}?gﬂﬁgf?%ﬁ%gloﬁsI—%—bae%gzgféjg%gﬁggfjeﬂfgﬁi}g %?‘3‘ ’groﬂ p% Herein are
unsubstftutetiorchs speeifeek sobshirmned in one or more sébstitoyahteé Positiorsowithaspiouglgroups.
For example, suehp 2 o Qs 5a3x-hemptipnally substijuteskwisth ior eraomnle; G110 Go alkyl, C1-C6

alkoxy, halogen, hydroxy, cyano, nitro, amino, mono (C1-C6)alkylamino, di (C1-C6)alkylamino,
C2-C6alkenﬁ?@%ﬁ%zﬁﬁ?ﬁb@éﬂmoamyl, 01-661%&%&8%3‘,%%@!@6) alkyl, 9-

fluorocenylmethyl carbonate, -CH-CH=CH,, or phenyl-C(=N-)-H.

By "alkyl" and “C;-C¢ alkyl” in the present invention is

15 meant straight or branched chain alkyl groups having 1-6 carbon

atoms, such as, methyl, ethyl, propyl, isopropyl, n-butyl, sec-

butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl,

hexyl, 2-hexyl, 3-hexyl, and 3-methylpentyl. It is understood

that in cases where an alkyl chain of a substituent (e.g. of an

20 alkyl, alkoxy or alkenyl group) is shorter or longer than 6

carbons, it will be so indicated in the second “C” as, for
example, “C;-C;, indicates a maximum of 10 carbons.

By "alkoxy" and “C;-C¢ alkoxy” in the present invention is

meant straight or branched chain alkyl groups having 1-6 carbon

25 atoms, attached through at least one divalent oxygen atom, such

as, for example, methoxy, etﬁoxy, Propoxy, isopropoxy, n-butoxy,

sec-butoxy, tert-butoxy, pentoxy, isopentoxy, neopentoxy,

hexoxy, and 3-methylpentoxy.
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mono (C1-C6)alkylamino (C1-C6)alkyl, di (C1-C6)alkylamino(C1- C6)alkyl, -00gH (7PN obs-6
alkyl), -C(=O)NH2, -C(=O)N(mono 15 or di-C1-C6 alkyl), -S(C1-C6 alkyl), -SO2(C1-C6 alkyl), -O-
C(=0)(C1-OB@R4H-C(=0)-(C1-C6 alkyl), -N(C1-C6 alkyl)- C(=0)-(C1-CPakHYI2ZREEBO2-(C1-C6
alkyl), -N(C1-C6 alkyl)-S02- (C1-C6 alkyl), -NH-C(=O)NH2, -NH-C(=D)N(mono- or di-C1-C6 alkyl),

-NH(CI-C5 alky) GOLNHZ L NMCECE A 1G(=0) N: (e or 20 84 €150 A By

"heteroaryl" is meant one or more aromati rng systems of5-, 6-, or 7-membered rings whic

includes fused 1ing gystenis,f 911 alems;cpntaining atleast one and up to four heteroatoms
selected from nitrogen, oxygen, or sulfur. Preferred heteroaryl 25 groups of the present invention

include pyridinyl, pysinrigiayl,” quinalinyt benzaihiesy;indahdaslobitapetidazind, SBaAJANJARY
2006 WO 03/006423 PCT/US02/22255 pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
phthalazinyhimdidazatyosoxazblyla pyprazetyl,axaZohyth thiazolyk inclotipioy|, atdazslydisenzotimazolyl,
benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, 5 oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
oxazolopyri@ngl, Rid&reiRgiditgkasethreeR, iphthifieimdeeinnbhityl s2abBazely|, pebkeedtbolinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetPaWﬂRﬁBﬁﬁ]renyl,lI(IJ”"erb%'rﬁ‘BYﬁienyl,l DRAZEXAZGHY byriddpYidinyT, © ﬂzot@ﬂ%y&ﬁﬁuranyl,
benzotetrah¥dLothienyl, purinyl, benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl, pteridinyl,
benzothiazo )31 famidazopyridinyl, imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl,

benzoxazinyl, 15 diQX(;{rQQ;Pzis (iiazi‘ryz!,_gsenéq% yle b é%t io ¥rra£§/&hgo%$riry£aigg%%%marinyl,

chromonyl, chromanonyl, pyridir%y-N- oxide, tetrahydroquinolinyl, dihydroquinolinyl,
dihydroquinglipenids dikydroiseduinelinenyl difygrespusmariny  dilygrrisecimmanng, ispindglinonyl,

benzodioxanyl, 20 benzoxazolinonyl, pyrrolyl N-oxide,, pyrimidinyl N-oxide,
10 two triple bonds and includes ethynyl, propynyl, butynyl,
pentyn-2-yl and the like.

As used herein, the term "“cycloalkyl” refers to saturated
carbocyclic radicals having three to twelve carbon atoms. The
cycloalkyl can be monocyclic, or a polycyclic fused system, and

15 can optionally contain a double bond. Examples of such radicals
include cyclopropyl, cyclobutyl, cyclopentyl, cyclochexyl and
cycloheptyl. The cycloalkyl groups herein are unsubstituted or,
as specified, substituted in one or more substitutable positions
with various groups. For example, such cycloalkyl groups may be

20 optionally substituted with C;-C¢ alkyl, C;-C¢ alkoxy, halogen,
hydroxy, c¢yano, nitro, amino, mono(C;-Cs)alkylamino, di(C;-
C¢)alkylamino, C;-Ce¢alkenyl, Cy-Cgalkynyl, C;-Cs; haloalkyl, C;-Cq
haloalkoxy, amino(C;-C¢)alkyl, mono(Ci-C¢)alkylamino (C1-C¢)alkyl
or di(C;-Cg)alkylamino (C;-Cs)alkyl.

25 By “aryl” is meant an aromatic carbocyclic group having a

single ring (e.g., phenyl), multiple rings (e.g., biphenyl), or
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pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-oxide, indgjinyINNy2rde2006
isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-oxide, imidazolyl
N-oxide, isOWA¥ WK EXide, oxazolyl N-oxide, 25 thiazolyl N-oxide, indoliziny| R-&5ide2/maaszolyl
N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide, pyrrolyl N-oxide, -34 9 JANUARY 2006 WO
03/006423 PCT/US02/22 jazalyl N-oxide, thiadiazalyl Nraxide, triazolyl N-ox| trazolyl
N-oxide, beﬂ%ﬁ%ﬁraﬁﬁ %é%?i%e‘ejd bgr?glo hio);)lslrar% %%I%-d%xidl&)grgh%e h%%roér%ll 8%%%%? {ﬁﬂle%n are
unsubstituted. of, as specifed, substityiad i8,QNeehAIRFe substiyinbiepositions Gryith various
groups. For example, such heteroaryl groups may be optionally substituted with C1-C6alkyl, C1-C6
alkoxy, halage chydroxymeyanq, ritte, asina, Mend4E1:Go3aikylamiededited- E6)alkytasins,
C2-C6alkenyl, C2-C6alkynyl, C1-C6 haloalkyl, C1-C6 haloalkoxy, amino (C1-C6)alkyl, mono
(C1-C6)alkyldminbéC 1pCealiyl 10roratitG b6 ratiey| aimimy (C1-CoTakit EOOH -CedY1-C6
alkyl), -C(=0O)NH2, -C(=0)N(mono- or di-C1-C6 alkyl), -S(C1-C6 alkyl), -S02(CI-C6 alkyl),
-0-C(=0)(Circeayiyl), -NHER0)(C1ESEgPRANEILES albf-C20REE1-CBalkyd); 7+ 8/ 2~
-NH-S0O2-(C1-C6 alkyl), -glé{Cl- C6 alkyl)-S02-(C1-C6 alkyl), -NH-C(=O)NH2, -NH-C(=0)N(mono- or 15
di-C1-C6 alkFF T WL aﬁ&ﬁ)z-‘éké%j’m%%?%?&&:c PRk (=B REFRont: SHd-CAE 6 alkyl).

By "heterocycle", "heterocycloalkyl" or "heterocyclyl" is meant one or more_carbocyclic rin systems of
4-, 5-, 6-, or -Srlﬁ%sr’r%ﬁé:r%%gngg Whicﬁ?ncl%%ceag}f/ggg fingsg?/gsstg#sugfe ~11 Htoms 20 %nte{?r?in% at least

one and up Jg,igur; eterpatoms, seleeted, rome fittagen, oxygeR, Asulfup. the.heterecycle may

optionally contain a double bond. Preferred heterocycles of the present invention include morpholinyl,
thiomorpholiny}; thigmemheliny| re-oxise: dhiamarphaliad & Scdigxide: Riperazingk 2 1@mopiperazinyl,
pyrrolidinyl, pyrrolinyl, tetrahydropyranyl, piperidinyl, tetrahydrofuranyl, tetrahydrothienyl,

homopiperidinyk fiopngmarphmlingl, amothieaergeslinyhy domathiomeaspbolingl S:5-dicxideo,
oxazolidinonyl,
mono (C;-Cs) alkylamino, di (C;-C¢) alkylamino, C;-Csalkenyl, Cy-

Cealkynyl, C;-C¢ haloalkyl, C;-C¢ haloalkoxy, amino(C;-Cg)alkyl,

mono (C;-Cs) alkylamino (C1-Cs) alkyl, di(C;-C¢lalkylamino (Ci-
Cg)alkyl, -COCH, -C(=0)0O(C;-C¢ alkyl), -C{(=0O)NH,, -C(=0)N(mono-
15 or d4di-C;-C¢ alkyl), -S(C;-Cs alkyl), -S0,(C1-C¢ alkyl), -O-
C(=0) (C1-Cs¢ alkyl), -NH-C(=0)-(C1-C¢ alkyl), -N(C;-C¢ alkyl)-
C(=0)-(C1-C¢ alkyl), -NH-80,-(C,;-C¢ alkyl), -N(C;-Cs¢ alkyl)-S0,-
(C1-C¢ alkyl), -NH-C(=0)NH,, -NH-C (=0)N(mono- or di-C;-Cs alkyl),

-NH (C1-C¢ alkyl)-C(=0)-NH, or -NH(C;-Cs alkyl)-C(=0)-N-(mono- or
20 di-C;-Cs alkyl).

By “heterocaryl” is meant one or more aromatic ring systems
of 5-, 6-, or 7-membered rings which includes fused ring systems
of 9-11 atoms containing at least one and up to four heterocatoms
gselected from nitrogen, oxygen, or sulfur. Preferred heterocaryl

25 groups of the present invention include pyridinyl, pyrimidinyl,

gquinolinyl, benzothienyl, indolyl, indolinyl, pryidazinyl,
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dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl, -35 9 JANUARY 2006 WO Q3/8P842RY 2006
PCTIUS02/22255 dihydropyridinyl, dihydropyrimidinyl, dihydrofuryl, dihydropyranyl, tetrahydrothienyl
S-oxide, tetNiByORM@AY| S,S- dioxide and homothiomorpholinyl S-oxide. ThePSt&INBSHroups
herein are unsubstituted or, as specified, substituted in one or 5 more substitutable positions with

various groug}?k For %amglgolsf%&ggterogggl&g@mma)ﬁggrpﬂ Bsub HH%QcMﬂﬂnQi -C6

alkyl, C1 c8a oxy, halogen, hydroxy, cyano, nitro, amino, mono (C1- )alk amino,

di(C1- C6)ag§M£af[g[[g)Z -Coalkenyla s 1halkynyl Gl baloalky, €1 -6 6 haloalkaxyz aiming
(Cl_C6) alkyl, 10 mono (C1-C6)alkylamino(C1-C6)alkyl, di(C1-C6)alkylaminc(C1-C6)alkyl or =0.
Synthesis Theguesent inventionnsithe substituted amines4Bowhich 15 areoesedot i &realipg and
preventing Alzheimer's disease. The anti-Alzheimer's substituted amines (l) are made by methods
well knowrbtnthosedskited In the brtrftrarfistarting, compouads knowrtioehyde skilledhnahglart. The
process chemistry is well known to those skilled in the art. The most general process to 20 prepare
the corpofterépRphlas (1) (1a) BRd3M)sTIahEl present infvehtisalig set forth intEFEP W below,
wherem, S, R1, R2,R3,R4,R'4,R1'4,R"""'4,R6,R'6, R"'6 R"'6 and R, are as defined above for
(I). X2 and TR éPé’r]ganPd‘%"’tFp%P}ﬁEhﬂéHYﬁ mbFe HRIAFBRIGhy. 2B B BRNTARYZH06 5 10
15 WO 03/0064231 CHART A H2 a &Ol}l CH Ri

cinnolinyl, car beta-carbolinyl, isochromanyl,
chromanyl, tetrahydroisoquinolinyl, iscindolinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl,
10 isobenzothienyl, benzoxazolyl, pyridopyridinyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl,
benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl,
pteridinyl, benzothiazolyl, imidazopyridinyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
15 dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl,
coumarinyl, isocoumarinyl, chromonyl, chromanonyl, pyridinyl-N-
oxide, tetrahydroquinolinyl, dihydrogquinclinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl,
20 benzoxazolinonyl, pyrrolyl N-oxide, , pyrimidinyl N-oxide,
pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide,
indolyl N-oxide, indolinyl N-oxide, isoquinolyl N-oxide,
quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-oxide,
imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide,
25 thiazolyl N-oxide, indolizinyl N-oxide, indazolyl N-oxide,

benzothiazolyl N-oxide, benzimidazolyl N-oxide, pyrrolyl N-oxide,
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PROTECTING GROUP-HN\/COON CH F2j 0 11 PROTECTING GROUP-HNMR\AREBEDER2 R3
OH PROTECTING GROUP-HN\ ~C\/ C\ Xt C R2 R3 1 0 PROTECTING GROUP-HN\C/C R/C\ 2 Rs
R, -37 (1) PEOIUBO8#22255 (V) 9 JANUARY 2006 5 10 15 WO 03/006423 RcPIHZRR2EH
PROTECTING GROUP- HN CH NH RC R, R2 R3 OH H2N CH NH\CH CR

oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide,
tetrazolyl N-oxide, benzothiopyranyl S-oxide, benzothiopyranyl
S,S-dioxide. The heteroaryl groups herein are unsubstituted or,
as specified, substituted in one or more substitutable positions

5 with various groups. For example, such heteroaryl groups may be
optionally substituted with C;-C¢ alkyl, C;-C¢ alkoxy, halogen,
hydroxy, cyano, nitro, amino, mono(C;-Cslalkylamino, di(C;i-
Cg)alkylamino, C;-Cgalkenyl, C;-Cgalkynyl, C;-C¢ haloalkyl, C1-Cs
haloalkoxy, amino (C;-C¢)alkyl, mono(C;-Cg¢)alkylamino(C;-Cg)alkyl

10 or di(Ci:-Cs)alkylamino(C;-Cs)alkyl, -COOH, -C(=0)0(Ci-C¢ alkyl),
-C(=0)NH;, -C(=0O)N{mono- or di-C;-Cs; alkyl), -S(C;-Cs alkyl),
-80,(C1-Cs alkyl), -0-C(=0) (C;-C¢ alkyl), -NH-C(=0)-(C;-Cs alkyl),
-N(C1-C¢ alkyl)-C(=0)-(C1-Cs alkyl), -NH-SO,-(C1-C¢ alkyl), -N(C;-
Cs alkyl)-80,-(C;-Cs¢ alkyl), -NH-C(=0)NH;, -NH-C (=0O)N (mono- or

15 di-C;-C¢ alkyl), -NH(C1-Cs alkyl)-C(=0)-NH, or -NH(C;-Cs alkyl)-
C(=0) -N- (mono- or di-C;-Cs¢ alkyl).

By “heterocycle”, “*heterocycloalkyl” or “heterocyclyl” is

meant one or more carbocyclic ring systems of 4-, 5-, 6-, or 7-
membered rings which includes fused ring systems of 9-11 atoms

20 containing at least one and up to four hetercatoms selected from
nitrogen, oxygen, or sulfur. The heterocycle may optionally
contain a double bond. Preferred heterocycles of the present
invention include morpholinyl, thiomorpholinyl, thiomorpholinyl
S-oxide, thiomorpholinyl S, S-dioxide, piperazinyl,

25 homopiperazinyl, pyrrolidinyl, pyrrolinyl, tetrahydropyranyl,

piperidinyl, tetrahydrofuranyl, tetrahydrothienyl,
homopiperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S,S8-dioxide, oxazolidinonyl,
dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl,
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/'\c R2 R3 or 20 25 (VIII) PCT/US02/22255 9 JANUARY 2006 WO 03/006423 §GAHIR4223p8 The
chemistry is straight forward and in summary involves the steps of N-protecting an amino acid (1)
starting mat®€adi®optztuce the corresponding protected amino acid (Il), reacR6A/dSatE2p¥dtected
amino acid (II) with diazomethane followed by 5 work-up to add a carbon atom to produce the

correspondi (ﬁgﬂ rotected § ﬁound (1, regyﬁygrll %}qup{gtﬁ%;qd compounqil(ﬂpdpotpgryl
P

correspondlng %%ﬁ formation of the cofres nding epoxide (V), opening of the epoxide (V)
with a C- teqﬂml%@ﬁwmlw HEE IRy RIS TE cSnespERdintEEd pRoEeRtdr fabHol vy which

then has thgnitcegen foae%mtg{@@@d@pmeﬁugqpr@d&ﬁea@e ceresprding araine (MHbupdich is
then reacted with an amide for %‘l gent of the formulaé produget_:[rllg antiy nti-Alzheimer
compound< SFfotFuTs fi) BREPSKiE Shrt il SFRTSEEES THat THESS BFe Bl Wel ki otin 45

reactiofs m@ng@nmd&a&mlsmtwb\lehemlst skithed iwild ama kinoveng tieaiphemidad strasame of the
biologically getiye ,cqapgupds of &mﬂe (h.0f the inysnligpyeyld be.able to. preparehem By known

methods from known starting matéerials without any additional information. The explanatlon below 20
therefore istdiecesSar§hufisreBmedHeloRfTo thesE<gated intia st wit BESire t8TAERe the

compoundsr@ﬁqmecpreg%ﬁ@lwmmo The mckhorcmmmmmwnds of tagureaptinvention is a

hydroxyethylamine moiety H( e 25 prep: ared eth isclosed
in the Ilteraﬁﬂﬁg{ﬁﬁvf’é%)wncio ﬁo%e sfl% gg)? the drt ﬁo?leéamp?ymjyl\/lea rglw%y % 53(83‘ g
(1992) 0T etradrenl On-ICette s P8 BEEQ (55 721087 1J. Mdd.(Ghem a BBy 58mi58A( (1994) ahkly 1
Tetrahedrop Lettgrs, 38, 619-620

Synthesis

The present invention is the substituted amines (I), which
15 are useful in treating and preventing Alzheimer's disease. The
anti-Alzheimer’s substituted amines (I) are made by methods well

known to those skilled in the art from starting compounds known

to those skilled in the art. The process chemistry is well
known to those skilled in the art. The most general process to
20 prepare the compounds of formulas (I), (Ia) and (Ib) of the

present invention is set forth in CHART A below, where m, B, Ry,
Rz, Rs, Rsa, R'y, R'7y, R"'"'y Rg, R'g, R'"7'¢q, R'''s and R, are as
defined above for (I). X, and X3 are functional organic groups
defined in more detail below.

25
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(1997) all disclose processes to prepare hydroxyethylamine type 30 compouiSd3ABHARY 2Qfkis forth
a general method used in the present invention to prepare the compounds of formula (1). The anti-
Alzheimer cop8beRdf formula (1) can be prepared by starting with the corrBEgaritezaFhino acid
(1). The amino acids (1) are 35 well known to those skilled in the art or can be readily -39 9 JANUARY
2006 WO 03/006423 PCTIUS02/22255 preparegag'%?#fown compounds by methods well known to
those skilled in the art. The compounds of form ve at least two enantiomeric centers which
give four enantiomers. The fitdNgf th ntiomeric centers derives from the amino acid 5 starting
material (1). It is preferred to comrggfcially obtain or produce the desired gpantiomer (S) rather than
produce an enantiomerically impur®2 mixture and then have to separate out”the desired enantiomer
(S). Itis preferred to start the procggs with enantiomerically pure (S)-amino acid (1) of the 10 same
configuration as that of the compounds of formula (I), For the amino acids (1) , R1 is as defined above
for formula (1). It is preferred that R1 be - (CH2) 0.1-éryl or - (CH2) 0.1- heteroaryl. It is more preferred
that R1 is -(CH2)-aryl or - (CH2)0.1-heteroaryl. It is fyrther preferred that aryl is phenyl; 15 it is even
more preferred that the phenyl is substituted with two -F. It is additionally preferred that the -F
substitution is 3,5-difluARBEEZTING\GROUR TSN eterg@®tdr heterocyclyl, the bond from the heteroaryl
or heterocyclyl group to the -(CH2)- group can becg0 from any ring atom which has an available
valence provided that such bond does not result i formation of a charged species or unstable
valence. This means that the heteroaryl or heterdtyclyl group is bonded to -(CH2)- by any ring atom
of the f)arent heteroaryl or heterocyclyl group which is substituted by 25 hydrogen such that the new
bond to the heteroaryl or heterocyclyl group replaces the hydrogen atom and its bond. The first step of

the process is to protect the free amino !
Q
X
PROTECTING GROUP—HN c Vs 1
\C( \c an)
N
Ry 2
|
10 J
OH
: X
PROTECTING GROUP—HN c 1
AN ( N (V)
c
R
R, N2 °
|
J
15
:o
PROTECTING GROUP—-HN C—C
\Y;
( R, V)
R1
+
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group of the (S)-amino acid (1) with an amino protecting group to produce thed($MkbAdYediHhino
acid (I1) by methods well 30 known to those skilled in the art. Amino protecting groups are well known
to those skiVe@ #3/8e42it. See for example, "Protecting Groups in Organic SymEiB3i§02/3a¥4? Wiley and
sons, New York, N.Y., 1981, Chapter 7; "Protecting Groups in Organic Chemistry", Plenum Press,
New York, N.Y., 1973, Chapter 2. The 35 function of the amino protecting group is to protect the free
-40 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 amino functionality (-NH2) during subsequent
reactions on the (S)-amino acid (1) which wéatdHet proc€¥B well, either because the amino group
would react and be functionalized in a way that is inconsistent with its need to be free for subsequent
5 reactions, or the free amino group would interfere in the reaction. When the amino protecting group
is no longer needed, it is removed by methods well known to those skilled in the art. By definition the
amino protecting group must be readily removable &s is known to those skilled in the art by methods
10 well known to those skilled in the art. The (S)-protected amino acid (1) is transformed to the
corresponding (5)-protected compound (1) by two%ﬂ‘ferent methods depending on the nature of R2
and R3. R2 and R3 are as defined abgve for forml?ﬂ M. 15 |t.is preferred that R2 and R3 both be -H.
If R2 and R3 are nof’ &%ngmgga%gggitiomwngn lowgericcenter is added to the @glecule. If itis
desired that both R2 and R3 are -H, then the (§)Fprotected amin®&acid (11) is reacted with
diazomethane, as is well known to those skille(éin thR artMollowed by reaction 20 with a compound of
the formula H-X1 to produce the (S)-protected cbmpotind ﬁ?l) . X1 includes -Cl, -Br, -I, -O-tosylate, -0-
mesylate, -0-nosylate.; it is preferred that -X1 be -Brcfr -Cl. Suitable reaction conditions include
running the reaction in inert solvents, such as but not limited to ether, 25 tetrahydrofuran and the like.
The reactions from the (S)- protected amino acid (I1)+o the (S)-protected compound (l11)

OH
H,N EH NH
N /S VIl
R
R R, R
10 1 2 3
+
15
Ry Ry Rg R4
BMOH or BMXZ
m m
R"l4 R"4 O R"'4 R"4 O (IX)
|
20 2
' OH
Re Ra H
B N N_
7 R,
R" R% O Ry Rz Rs
25 oy
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are carried out for a period of time between 10 minutes and 1 day and at temﬁe]'ﬁ{‘ﬂl%agn%@%from
-78 degrees to 20-25 degrees C. It is preferred to conduct the reactions for a 30 period of time
between 1-AVbF9AzBat temperatures between -30 degrees to -10 degrees K& TTHM2NBIEss adds
one methylene group. Alternatively, the (5)-protected compounds of formula (lll) can be prepared by

first converting the.(S)-protect ing agid 35 (1D t pondin th t cording
10 -415 SANUARY BoB T S0Rbs B UL R e L B e
followed bythsatfiearvitf ArdugEmof idgngR RILCIRFWES)-X a2 Skbrg Metd bk, Erhe base

serves to affegisubalogen-wstalashangey Whese dbe s Xhundergaina exehange éisatdogest
selected frorg chlorine, St?r%mine or iodine..ghe y |ec3prggc addition tq the est%r %frivagvebq}ves
directly the (SF prBfLtSq Compaiid NI ShitabieBas¥s iclude® Boraré A8 lintited e
alkyllittiumsrankluding tfor excxnpke, sezxnatyllitbitom ntutyittedagandhdutghithisspdibireactions

are preferably conduched aj iow,. 10 tepperature. yeh 88,78 Jegrses G, Suilahlefeastinn, geaditions

include running the reaction in inert solvents, such as but not limited to, ether, tetrahydrofuran, and

the like. WHéretR2 &% RGre BBHFRFBRYE therd £X@htles bF ¥1-C(ROFFEHI N infudehe
dibromomethane: sliiedemethapesclieroiadq-meibanag1s brameiogemathanevandiith a C-
bromochloromethan?. One skilled in tbﬁgart kR?f"fS sutitable an 1E)cr(gferre conditions for t%({;folnducting
this reactior%.elfﬁ“rjtﬁlgrmor%?lffrﬁz ang‘for 3 are not -H, t%en%y & 2ddifion of 98@?)?&%5‘- f esters
of the (8)-protettetk adnind aeib{ll) t¥ produdeithie (Sheprotested-bempoundghl), ar20eadditional

chiral centeg will be jncrporated into the product, pravided that B2 and B3 argAstthe same.he

(S)-protected compound (lll) is then reduced by methods well known to those skilled In the art for
reduction of-& kERSiTe 63 2OrEspBndNg YBEBRIZRFIEBAPIFRTIRFthe™ss E81BYbEndiRg alcohol
(IV). The methods aaddeaction conglitigiSzheimer compounds of formula (I).  One

skilled in the art will appreciate that these are all well known

15 reactions in organic chemistry. A chemist skilled in the art,
knowing the chemical structure of the biologically active
compounds of formula (I) of the invention would be able to
prepare them by known methods from known starting materials
without any additional information. The explanation below

20 therefore 1s not necessary but is deemed helpful to those
skilled in the art who desire to make the compounds of the
present invention.

The backbone of the compounds of the present invention is a
hydroxyethylamine moiety, -NH-CH(R)-CH(CH)-. It can be readily

25 prepared by methods disclosed in the literature and known to
those gkilled in the art. For example, J. Med. Chem., 36, 288-
291 (1992), Tetrahedron Letters, 28, 5569-5572 (1987), J. Med.
Chem., 38, 581-584 (1994) and Tetrahedron Letters, 38, 619-620
(1997) all disclose processes to prepare hydroxyethylamine type
30 compounds. '

CHART A sets forth a general method used in the present
invention to prepare the compounds of formula (I). The anti-
Alzheimer compounds of formula (I) can be prepared by starting
with the corresponding amino acid (1). The amino acids (1) are

35 well known to those gkilled in the art or can be readily
-39-



for reducing the (S)-protected compound (lIl) to the corresponding alcohol (1VRIdENISARY exadple,
sodium borohydride, lithium borohydride, borane, diisobutylaluminum hydride, and lithium aluminium
hydride. SodYéhi3s@Rydride is 30 the preferred reducing agent. The reductioR§ES62R32%H out for a
period of time between 1 hour and 3 days at temperatures ranging from -78 degrees C to elevated

temperaturg uplo the reflyx point,of, the salventamploved. s areipued (q.eanducidhe fediction
between -78 é)grees Ccand 0 egreesCC.anggrboran is used, it maé/ be employed as a complex, for
example, -4X91dUARYE2E0G WO 03TDBEAZZPTIES 02725885 Borankl ety s uttidel &ahplex,

borane-piperiding.conmnlsxe 0k Haranedetahydrafupneomplex. Suitable-aag preferted £ominations
of reducing agents and reaction conditions are known i%) those skilled in th%art; see for exam(PIe,

Larock, R.C5 ik BSffporeHerRivEBrgatic TraREfrmatidhs: VtH Plisiiihets 1989 TRe fadtiction of
the (S)3protected campaandiih1o the .corrgésparding aftahotd VY prochiresthesselpndishivah center

(tnird chiral genisy {432 and B3 ajegthe same) The, fedycyion of the (S)protected-compatnd (1)

produces a mixture 10 of enantiomers at the second center, (S, R/S) -alcohol (IV)_ This enantiomeric
mixture is tR8AZEHARKEHIRLHEthHHRUGOWRLE: #GsedileBifth afudP aSEBRERVE Ut

low-temperatige degystallizatiomer sheamategraphic separatiopréreaxasaple-by b, eaydoying
commercially available chiral columns. The 15191nantiomer tl(ﬁgﬁ is used in the éenlgigderfof Ei}leeprocess
of CHART |Osct<F1%S(S,"él)l-E co%%?ﬂ%%‘f‘r?gelﬁwais ehaftiomer Wllg?\Telfhoe §é&sired i Io&cally active
anti-Altheimen¢S Fn Eompountsrofa fornida (DL Thbd ScS)nplvohds (IVF iSransformetl to thEor

corresponding, 20,epaxide (Y3 by:methods kngwndorhose sidiarindbe ait, The -stergochemistry of

the (S)-(IV) center is maintained in forming the epoxide (V). qE)referr(=,\d method is by reaction with
base, for examplé& thutifot IRAREG TS drbRitfe idk geRBrated$Feie - 5ol hyoxidEChotassium
hydroxide, lifeandyelyoxide and the more preferred that Ry is - (CH)-aryl or -

(CH;) g-1-heteroaryl. It is further preferred that aryl is phenyl;

15 it is even more preferred that the phenyl is substituted with
two -F. It is additionally preferred that the -F substitution
is 3,5-difluorobenzyl.

When R; is heterocaryl or heterocyclyl, the bond from the
hetercaryl or heterocyclyl group to the -(CH;)- group can be

20 from any ring atom which has an available valence provided that
such bond does not result in formation of a charged species or
unstable valence. This means that the  heterocaryl or
heterocyclyl group is bonded to - (CH;)- by any ring atom of the
parent heterocaryl or heterocyclyl group which is substituted by

25 hydrogen such that the new bond to the hetercaryl or
heterocyclyl group replaces the hydrogen atom and its bond.

The first step of the process is to protect the free amino
group of the (8)-amino acid (1) with an amino protecting group
to produce the (S)-protected amino acid (II) by methods well

30 known to those skilled in the art. Amino protecting groups are
well known to those skilled in the art. See for example,
“Protecting Groups in Organic Synthesis”, John Wiley and sons,
New York, N.Y., 1981, Chapter 7; “Protecting Groups in Organic
Chemistry”, Plenum Press, New York, N.Y., 1973, Chapter 2. The

35 function of the amino protecting group is to protect the free
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25 like. Reaction conditions include the use of C1-C6 alcohol solvents; ethanofid AR .2806
common co-solvent, such as for example, ethyl acetate may also be employed. Reactions are
conducted avfepipesdtares ranging from - 45 degrees C up to the reflux tempB€aus92322R% alcohol
employed; preferred 30 temperature ranges are between -20 degrees C and 20-25 degrees C. The

epoxide (V) is.then reacted with the appropriately substituted C-terminal amine, Re-NH2 (Y} by
methods kr)%nv%ﬁl To tuc?scegéﬁﬁg l|?1C¥he grt %%ejtit o%llé%ntﬂe epo>?id %8 produce the 35 desired
corresponditfg epraiiemefically! pureds. R)-pretetedie43 BrRSREARE bbo6 SAEe3/0p8223se

PCTIUSO2422255naleeh@l£¥H). e substiutad rierminat aninesnkecivdd (Vh of this/inyeation are
commercially available or are known tcgbtho,se skilled Lﬁ'n the ar%)and gan be rﬁadily grgggred frgm
known comBounds RE A Yefindd Ehove Rr fdHRTHa (h°5 IPR prefdited fitat RETEEB Glkyl, -
(CH2) 6-3- f€38«C7prycloalkyl, tHERE2REI) Oni-Rarydro(®PRI2RII) O-“mRbetmvarylin (CRICR13)

0-4- Rheterpgycle, sgyclopgntyl %&ygmﬁesy'gm@é@gn&g %@Jﬁ}?r Rhetgropgyl ar Rietesagycle. Itis
more preferred that Rc is -(CH2)0-3-(C3-C7) C{ loalkyl, 10 - (CR12R13) 0-4- Raryl, - (CR12R13)

0-4-Rc-hetéroatyl, FEORISR 13y o1&t r KBpMBpERtyT 3P &) i A FindrfusBa t8 e Raryl or
Rheteroarybor Riagteracycde. It imevernmiare pratested thaldRC éro(ER12B48) Ok Raryddily
(CR12R13) 0-4-R e%eroaréll, icgclgpent | or -cgﬁlghexyl rinlglfeu edtoa,l5 Raré/l_gr Rhete}rlg%rg/l or

Rheterocycdie 10158t mSfe préferiedt atRe i SHEtEE Hom helrglgrotulbecoanlélstlnb’ of'®

-(CR1ZR 136U Ranpywhare tRaxst issphdnyd - {CRIZR #3)Y-0-4-Rheteroaryl, -cyclopentyl or

-cyclohexyl ring fused tq 8 Rarykar-Rbgterparylor Rheterqeysle 2Q Funthers #ishugfersd iat when
Rc is phenyl, itis substituted in the 3-position or 3,5-positions. Suitable reaction conditions for opening
the epoxidé PP FFRGHE TRANInE the el fichsA a WRIPRITYL of édmimoRBndtikgrt different

methods depending on the nature of R; and R;. R; and Ry are as
defined above for formula (I).

15 It is preferred that R, and R; both be -H. If R, and R; are
not the same, an additional enantiomeric center is added to the
molecule. If it is desired that both R; and R; are -H, then the
(S) -protected amino acid (II) is reacted with diazomethane, as
is well known to those skilled in the art, followed by reaction

20 with a compound of the formula H-X; to produce the (S)-protected
compound (III). X; includes -Cl1, -Br, -I, -O-tosylate, -0O-
mesylate, -O-nosylate.; it is preferred that -X; be -Br or -Cl.
Suitable reaction conditions include running the reaction in
inert solvents, such as but not limited to ether,

25 tetrahydrofuran and the like. The reactions from the (S)-
protected amino acid (II) to the (S)-protected compound (III)
are carried out for a period of time between 10 minutes and 1
day and at temperatures ranging £from -78 degrees to 20-25
degrees C. It is preferred to conduct the reactions for a

30 period of time between 1-4 hours and at temperatures between -30
degrees to -10 degrees C. This process adds one methylene
group.

Alternatively, the (S)-protected compounds of formula (III)
can be prepared by first converting the (S)-protected amino acid

35 (II) to a corresponding methyl or ethyl ester, according to
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solvents. C1 - C6 alcohol solvents are preferred and isopropyl 25 alcohol mo$ pANierARlY THOOD6
reactions can be run at temperatures ranging from 20-25 degrees C up to the reflux temperature of
the alcohol ¥0dl¥Pea2The preferred temperature range for conducting the re&€tlBBSiRB20een 50
degrees C up to the reflux temperature of the alcohol employed. When the 30 substituted C-terminal

amine (V1) is a 1-amino- 3,5-cis-dimethyl ¢yclohexyldicarboxylgte it is prefer repared.qs follows.
To dimethyﬂg-ta%rﬁ??(l%is%% theﬁgittiaa|Etr)r111<é{”(:sep'%f*?:&acjlL a?\iégmgtﬁ%ho Jl% a?é’d%d r%;gd%%%r? a%%%in‘%l?%%a
high-pressure beigeThe ®bttl& cissstarated Gilke hyBrdg&n afB9 psi afifl SP&efdridnelRdEsk of 35

time. The mixure issthegdiltergd thyowgaaslaysr ok r44chIANLARYE2006N\WO 03(Q06423ne -

PCTIUS02/22255 diatomaceous earth and rinsed wijth lmethanol three times, the solvgnts,are
removed unter PSSR PR s T WRitRfean To GvelastRntPsit SPheLortdetitrate i HithtSted with
ether and filtesed@gainto give ine desireth€-termtihabahniid ¢VIadadhenmrthecsubstireited <C-4erminal

amine (VI) i ell;%rpa! 0-3,5- i‘-,i et h eitisp ollowi ge )
procedure above agé%akiﬁg r%o%}-cﬁﬁg%%%%iggtigﬁggbutt( gt)ar%pg{ Wgt%‘%é:(g-di?n%%%nilin@\?&hen the

substituted 1 irAAg] AAFRS(\ARE EAe10 BRtindFfetRgrobp Wisstetthe S shklent o the e thyl
group is an aryl e, for gxamplendii?-Chi-Reuayyh and NK2-GHRRG1 an s urot comamercially

available it js preferrably prepared as follows. A suitable starti erial is the (appropriatel
cubstitutec M) LiBtne, THAch e 19 BRon A& P e Kk SOt Rt b &hods
knowrito thoserskilledinethe atcéee for example Re@resmck h Compfatidrigie Organict ion

Transformafions,; V25, BUBIShRIS . 1989 b1 3 INext dhe-alkyl halide is iracted yth azidg, g produce
the aryl-(alkyl)-azide. Last the azide is reduced to the corresponding amine by ZO%roggn/catalyst to

give the C-@fmiRaFariitle (VATBF S NIEZREHZ -tRETRHY Fif sditdbly Rirtidigized Eeterminal
amines (Viyrayereadilydee prepareddytanaskilleddn the pehviakagyles of X1-C(R2) (Rs) -

X, include dibromomethane, diiodomethane, chloroiodo-methane,

15 bromoiodomethane, and bromochloromethane. One skilled in the
art knows suitable and preferred conditions for to conducting
this reaction. Furthermore, if R, and/or R; are not -H, then by
the addition of -C(R;) (R3)-X; to esters of the (S)-protected
amino acid (II) to produce the (8)-protected compound (III), an

20 additional chiral center will be incorporated into the product,
provided that R, and R; are not the same.

The (S)-protected compound (III) is then reduced by methods
well known to those skilled in the art for reduction of a ketone
to the corresponding secondary alcohol affording the

25 corresponding alcohol (IV). The methods and reaction conditions
for reducing the (S) -protected compound (II1) to the
corresponding alcochel (1IV) include, for example, sodium
borohydride, lithium borohydride, borane, diisobutylaluminum
hydride, and lithium aluminium hydride. Sodium borohydride is

30 the preferred reducing agent. The reductions are carried out
for a period of time between 1 hour and 3 days at temperatures
ranging from -78 degrees C to elevated temperature up to the
reflux point of the solvent employed. It is preferred to
conduct the reduction between -78 degrees C and 0 degrees C. If

35 Dborane 1is used, it may be employed as a complex, for example,
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methods in the literature, making non-significant modifications. Select literatude) AdfdsaRe200dude 1)
Calderwood, et al., Tet. 25 Lett., 1997, 38, 1241, 2) Ciganek, J. Org. Chem., 1992, 57, 4521, 3)
Thurkauf, eVe® 03/00d28 Chem., 1990, 33, 1452, 4) Werner, et al., Org. Syn., BS/US6Y/ 282573, 5) J.
Med. Chem., 1999, 42, 4193, 6) Chem. Rev. 1995, 95, 2457, 7) J. Am. Chem. Soc., 1986, 3150, 8)

Felman et al,, J. Med. Chem., 1992,.35, 3Q 1183, 9) J. Am. Chem. a6 4970, 92, 0, 10) J, Med.
Chem.,199 ,dﬁS,nf?,E‘f%ﬁe pr%%%%%%c% prgﬁgﬁ%’é’car %?3% a%}cf)s(e(le% CHAR%QE,ZAP%% L?]r? CHART
2A below) PSERRECHARTIY Arsdt e bel6RMAL SHART 2ASWE: 9N UARDE 20081RAT D370D6423

PCTIUS02/22259a st E2ASR Brb alkyad-SadiN it CERER sdth RH:CERAR €443 Ol F | R’

C-N R4~X%Agéh to those skilled in the art; see for example, Larock, R.C.

5 in Comprehensive Organic Transformations, VCH Publishers, 1989.

The reduction of the (S)-protected compound (III) to the

corresponding alcohol (IV) produces the second chiral center

(third chiral center if R, and R; are not the same). The

reduction of the (8)-protected compound (III) produces a mixture

10 of enantiomers at the second center, (S, R/S)-alcohol (IV).

Thig enantiomeric mixture is then separated by methods known to

those skilled in the art such as selective low-temperature

recrystallization or chromatographic separation, for example by

HPLC, employing commercially available chiral columns. The

15 enantiomer that is used in the remainder of the process of CHART

A is the (S,S)-alcohol (IV) since this enantiomer will give the

desired biologically active anti-Alzheimer (S,R)- compounds of
formula (I).

The (8,8)-alcohol (IV) is transformed to the corresponding

20 epoxide (V) by methods known to those skilled in the art. The

stereochemistry of the (S)-(IV) center is maintained in forming

the epoxide (V). A preferred method is by reaction with base,

for example, but not limited to, hydroxide ion generated from

sodium hydroxide, potassium hydroxide, lithium hydroxide and the

25 like. Reaction conditions include the use of C;-C¢ alcohol
solventsg; ethanol is preferred. A common co-solvent, such as
for example, ethyl acetate may also be employed. Reactions are

conducted at temperatures ranging from - 45 degrees C up to the

reflux temperature of the alcohol employed; preferred

30 temperature ranges are between -20 degrees C and 20-25 degrees
C.

The epoxide (V) 1is then reacted with the appropriately

substituted C-terminal amine, R¢-NH; (VI) by methods known to

those skilled in the art that opens the epoxide to produce the

35 desired corresponding enantiomerically pure (S,R) -protected
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R4 R G CHART 2A discloses an exemplary method of preparing 5 carboxylic &l AN ARY 1JCarting
with commercially available halo nitrile (A), where X1 can be -F, -Cl, -Br, -I, or -Otf; -46 9 JANUARY
2006 WO 0YOOBARE4RITTIUS02/22255 preferably -Cl or -Br. Halo nitrile (A) aR€ BB are stirred,
with heating, with solvents such as DMF, THF, NMP, dioxane, toluene and the like at temperatures up

to the boilin int.of olvent, or preferahly halo nitrile (A) and amj (B arghe together in
a closed veagégﬁ?lot%e Jcistol:()fs,]g)n'ce gltfh %o%glr)\?‘t:olbé}l{\l/%eé{?n?ng ﬁféﬁ%r%g) .g,gﬁglt%gf r?eth@?fc?r{%ﬁe oF
conversion i halct nitgle iR ARFNS PR @ pslhYy aretihgHalo PitriR- () KAGYRMIRe EBPFEthe

presence ofR; ¢atadyst; prefesablyapallagium-gatalyst, apgda phespping i@ additivenin theogpresence
of a base, preferably_sodium tert- butoxide, and in an inert so%vent, ref? bly toluene, at

, r
temperatur6SBRRNBER 20-35 d8gARSid B rERR feriBEratara s e Sbivent, as is known to those
skilled #n the art, see fars examaple; Aat. Cham. Res.i3l, 805; ¢1938)karid, Ang( @Ehems 1MCEM,)15

Engl., 37, 20461}(33§?§§,&Amin§ J%Qs%d i;%rejr}l{i% §9mm%r191i§ﬁ}’39va”-"?@%e?££ 1k,noyv&lgozgp(3)§(6:-_4sl<iIled in

the art and Can be fe ily preparelcffrlo3m nowh compounds:. Fs'f-ir)d 5184¢ defined above ‘for
formula (1). Bxeother-method Yol PResreparafisn ofafirmiaide (@)ERI20teeeat halo Ritrile (AY with tin
reagent (B-4,).iIn ggdpr@gemggteggcgcpglladium catalyst such as tris(dibenzylideneacetone)dipalladium
and a phosphine additive, preferably tris(2-methylphenyl)phosphine and an inert solyent such as
toluene at temperaturé§ r dﬁﬁg?ﬁ%#%:@rt%dll%‘ gggﬁecesl,%gaigﬁiﬁ‘é\?v T s gﬁ%o phens

88in¥he art, see
;f. AmlIChem(CRaeR: P16, 7RA L (1994 anskd: JAm - Rham-Soa. 116({ GRA81(1I9NRnbming-nitrile-(C) is

then hydrolyzed ysing minegal acid, of an. alkpling garth hase by mgthads welbknown to thosg versed
in the Y. eterocaryl
Rheterocycle .

It is even more preferred that Re is - (CRi2Ri3) 0-a-Rary1,

(CR12R13) 0-4~Rhetercaryl, -Cyclopentyl or -cyclohexyl ring fused to a
15 Raryi O Rhetercaryl ©F Rneterocycie.

It is still more preferred that Re is selected from the
group consisting of -(CRizRi3)o-4-Raryi where Raryn 1s  phenyl,
- (CR12R13) 0-4~Rhetercaryl, -Cyclopentyl or -cyclohexyl ring fused to a
Raryl OY Rnetercaryl OY Rheterocycie-

20 Further, it is preferred that when R¢ 1is phenyl, it is
substituted in the 3-position or 3,5-positions.

Suitable reaction conditions for opening the epoxide (V)
include running the reaction in a wide range of common and inert
solvents. C1 - Ce alcohol solvents are preferred and isopropyl

25 alcohol most preferred. The reactions can be run at
temperatures ranging from 20-25 degrees C up to the reflux
temperature of the alcohol employed. The preferred temperature
range for conducting the reaction is between 50 degrees C up to
the reflux temperature of the alcohol employed. When the

30 substituted C-terminal amine (VI) is a l-amino-3,5-cis-dimethyl
cyclohexyldicarboxylate it is preferrably prepared as follows.
To dimethyl-5-aminoisophthalate in acetic acid and methanol, is
added rhodium in alumina in a high-pressure bottle. The bottle
ig saturated with hydrogen at 55 psi and shaken for one week of

35 time. The mixture 1is then filtered through a layer of
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art to give amine acid (D). Amine acid (D) is then reduced to 30 alcohol (E) in@dANARN&uch as
THF, at temperatures from about 20-25 degrees to reflux, using borane in forms such as
borane-metM0 $difid 23omplex, borane-THF complex, or by using lithium alurB{iURHeR/22238 in
ethereal solvents such as ether or THE. The alcohol of alcohol (E) is then converted to a 35 leaving

group X2 (syich a%‘é’éjé’m?sro”%%rcé}lorgn@sﬁée&‘fﬁ(eg” FivANYERY,2096 WO 03/006423,  che

PCTIUSO02 ﬁgg mesylate, nosylate, and in'a solvent (such as THF, dichloromethane, DMF,
toluene, etrfp HERTHRE, GrECIBRRTIRY tBiee hardecEy TPESRaVHR drétibiX 28R hilide (19hi¥e

displaced with fifrile-gryiewng reggentssHebassedumS ayanidesfndassiaicy aideranthd
trimethylsilylc;ﬁanide in solvents such as THF, DMF, DMSO, NMP, cetonitrile,(%mw acetate and the
like to give LyamiabSG)PHAtE d&siftd o hiVe AaaMTAI SUbSHTIEIRS oR A8 carbon’ adjacent to the

acid gréup of carbaxgtic abtie (BGbst) tdOefen cyanidienél) istieated With ars alkaimietat 8icikylamide
(preferably H%@@i%!éa%%}y'aa};%ﬁ)o%@{aﬁéka'ii@etaﬂsbizﬁt{i@%@yﬁyl)aﬂg}de By inest salyents.at
0 a

temperatures ranging from -78 fo 20-25 degrees, followed by halide (H),"to give mono substituted
nitrile (1). HIRRE TR inBERIES RARhSROYS RS a8 deHNed ABBVE Fdfofmblay8F REHEREH )50
includes X3ssuch asdode.Hbromo,chieith otosyiaie i mesylate, nosylate and the like. Inert solvents that

can be used in the step from (G) to (1) may inclyde, but are not.limited.to, acetopitrile, dialkyl ethers
(preferably ether),%rc?ycli(%%l-uersstlp% elréﬁﬁ/etgétrar% r%ﬁrf}%lﬂaolr 1,ﬁ8ﬁ)&%ne) ¥ ?@Vil diéﬁylagé)tamides
(prefeidbly dmsthpadatamiie)uN, Nhdintkyfoem amidesi (preferalsly dirhethpohmam@iedup is
dia'ky'SU'fogﬁesa&r}i@fegq% imetgylsuioxide). atqmads, hydrocarbopss(praferably. Renzene;or
toluene) or haloaalkanes 25 (preferably methylene chloride). Treatment of monosubstituted nitrile (1)
with base aB%bovECEREERRtiY of RATRIE 5 Fves disuBStituRErtiETEFR)y Pprepared as

follows. A suitable starting material is the (appropriately
substituted) aralkyl compound. The first step is bromination of
15 the alkyl substitutent via methods known to those skilled in the
art, see for example R.C. Larock in Comprehensive Organic
Transformations, VCH Publishers, 1989, p. 313. Next the alkyl
halide is reacted with azide to produce the aryl-(alkyl)-azide.
Last the azide 1is reduced to the corresponding amine by
20 hydrogen/catalyst to give the C-terminal amine (VI) of formula
NHz-CHz-Re-aryl - The suitably functicnalized C-terminal amines
(VI) may readily be prepared by one skilled in the art via known
methods in the literature, making non-significant modifications.
Select literature references include 1) Calderwood, et al., Tet.
25 Lett., 1997, 38, 1241, 2) Ciganek, J. Org. Chem., 1992, 57,
4521, 3) Thurkauf, et al., J. Med. Chem., 1990, 33, 1452, 4)
Werner, et al., Org. Syn., Coll. Vol. 5, 273, 5) J. Med. Chem.,
1999, 42, 4193, 6) Chem. Rev. 1955, 95, 2457, 7) J. Am. Chem.
Soc., 1986, 3150, 8) Felman et al., J. Med. Chem., 1992, 35,
30 1183, 9) J. Am. Chem. Soc. 1970, 92, 3700, 10) J. Med.
Chem.,1997, 40, 2323.
One process to prepare the carboxylic acid ((IX) in CHART A
and L in CHART 2A below) used in CHART A is set forth below in
CHART 2A.
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Halide (J) includes R4', where R4' is defined as R4, and X3 is as defined abov& JANLMARYa2H6e
understood that R4 and R', 30 taken together can be =0. Hydrolysis by the methods discussed above
and well kndvWha30ed2e versed in the art gives carboxylic acid (L). If it is desiP§ToSIA28Ihe carbon
adjacent to the cyano group of cyanide (G) unsubstituted, then cyanide (G) is hydrolyzed to
carboxylic acid (L) using mineral acid or alkaline%%%%gébase, by methods well known to those
versed in the art. -48 9 JANUARY 2006 WO 03 CT/US02/22255 CHART 2B discloses an
exemplary method of producing other carboxylic acids ((2~w6f particulagly ones that are substituted
in the 2-position by R. 9 JANUARY 2006 WO 03/0064 T/U S02/22255 CHART 2B CH3ABCD
1 R4-X3HF JE G RiRa-X3 KR CEN R4 R4 -50 CGOH L 9 JANUARY 2006

R AN, B
31 =S "o | AN

R4-X3 H =
R ~ I 473 N~ I C=N
N - R ~ G
| | N
R' )
R
l R4-X3 l

R4 R4' R4 RA'

/I\@)<CEN _— /U)<COOH L
R . R
Rl

|
Rl

CHART 2A discloses an exemplary method of preparing
5 carboxylic acid (IX and L) starting with commercially available

halo nitrile (A), where X; can be -F, -Cl, -Br, -I, or -0Otf;
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WO 03/006423 PCTIUS02/22255 CHART 2B discloses one method of preparing taNIoRRY 2006 (L)
starting with commercially available 4-methyl-2-substituted pyridine (A) , where X, is halogen,
preferably bYedniB@0&Nethyl-2-substituted pyridine (A) is oxidized to pyridine BCA8i§0E3288ng
potassium permanganate in water and alcoholic solvent at temperatures ranging from 20-25 to 100

degrees C or_by methads as-discussed in Smith and March, ‘Adyanced Qrgapic, Chegystry’, Wiley,
2001, p. 155??1%92%?% idinglaci%r(B) grt'hen r%g Uced to p;l/}l ineYa?::oho © usina bg;%}ne% ?orms
such 10 as Bbiaremettyl shifideabiiiex, Botdhe SAHFRRFISLOR usifig B um Bitimind®Fhydride in

ethereal solyepis:sich as ptlaer-anthd HheThe rRlcohol ebpyidine aleahal{Chis thes aamveried to a
leaving group X2 (such as iodo, bromo, chloro, tosylate, mesylate, nosylate, triflateﬁﬂafgd the like) in
n

solvent (sudPa24 5% HE MicHigroridthang® DRFE B ’ otit AcBEHTE 20 adBio ) Bgive
pyridine halide) (D) rAlteeneatin@lyt dgatdthyl-2tsubstitied pyridine {A) may behealegerwated usifig
halogenatin well known to % iq the att, inclug nqt limited tQ., .-
N-halosucc%?%%gndg#ak%%% Zogggg%‘%raqél%/%%-ibﬂr%mo%zdcininﬁgﬁ%br%%ﬁa%ecgng cc))ther%hgs taught
in Smith an@MARFS ABvaféedr@iganit EHEmstry R WilEP, 280inpp. rggxdie, td Give halideYD). The
leaving grow-X2:ahyriding halide (D is @isplaged Withinikile(by emplayirg peagenisssush ag sodium
cyanide, potassium cyanide, ar 25 trimethylsilylcyanjde in solvents such as THF, DMF, DMSO, NMP,
acetonitrile, Gh§ &6dtate BhE thEHiRa%t t mﬁéﬁiﬁtﬂéﬂ%g%@t? 50 - 38Yedtee8 it Boiling

point dftthe sé8ent ve , givienpyrictknemyasite ¢E) oTreatnisrt of pyndifeyahide {E&Jiwith adagren
reagent (F) sueBasallyibaraniciaeid alky A horogis e ester, o aled broxipes,adge prgsence of

a metal catalyst with or without base in an inert solvent gives alkyl pyridine’(G). Alkyl pyridine (G)
includes R7: YFRIEFE LIS GefitRsaBOve fordeehess M Metaleatehfste s ultgBREfGR tHESe of
transformations ircluden3p il ares natlgwited to, salis©r phosphine compexesaf, copper, £l

example, Acc. Chem. Res. 31, 805, (1998) and Ang. Chem. Int. Ed.
15 Engl., 37, 2046 (1998).

Amine B used herein is commercially available or is known
to those skilled in the art and can be readily prepared from
known compounds. R and R' are as defined above for formula (I).

Another method for the preparation of amino nitrile (C) is

20 to treat halo nitrile (A) with tin reagent (B-1) in the presence
of a palladium catalyst such as
tris(dibenzylideneacetone)dipalladium and a phosphine additive,
preferably tris(2-methylphenyl)phosphine and an inert solvent
such as toluene at temperatures ranging from 50 to 110 degrees,

25 as is known to those skilled in the art, see J. Am. Chem. Soc.
116, 7901 (199%94), and J. Am. Chem. Soc. 116, 5969 (1994).
Amino nitrile (C) is then hydrolyzed using mineral acid or an
alkaline earth base by methods well known to those versed in the
art to give amine acid (D). BAmine acid (D) is then reduced to

30 alcohol (E) in an inert solvent such as THF, at temperatures
from about 20-25 degrees to reflux, using borane in forms such
as borane-methyl sulfide complex, borane-THF complex, or by
uging lithium aluminum hydride in ethereal solvents such as
ether or THF. The alcohol of alcohol (E) is then converted to a

35 1leaving group X; (such as iodo, bromo, chloro, tosylate,
-47-



9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 lead, or nickel such as Coi(fpA)2ARME086
(PPh3)2, NiCI2(PPh3)2 Bases may include, but are not limited to, alkaline earth metal carbonates,
alkaline earMNOrBt8d@ERarbonates, alkaline earth metal hydroxides, alkali metdCHEYAALASS alkal
metal 5 bicarbonates, alkali metal hydroxides, alkali metal hydrides (preferably sodium hydride), alkali

metal alkoxides g%rgge'rapllg S;qgiyg_n mgmpxigﬁeorfgggm g}pogid@of\l)@[ipe @g&g}lmgtgl fydrides,

alkali metal dialkylamides (preferably lithium diisGpropylamide), alkali metal bis(trialkylsilyl)amides 10
(preferably @behiATREEHREN/IsITEMide) LHRMaA afiited (FretsrbRy diRbpRcthyanihe or
triethylaming) ogakasnatis1 anenesgpreferatly pyridinehdnegt-seiyents msty includaebut gre net limited
to, acetonitrile, djalkyl ether,stﬁreferablylether , cg]clic, ethers (preferably tetrigydrofuran r.1,4 15
dioxane), NoRERaS Fstetdhides @tdferasly diMRIRIAESaniae)T R didikyi orm%%widgg%ﬁ%?erably
dimeth§lformemidéds, diakgtsaifekides (preferaddy, dimety/Isulfexide); fardaiatic] tydrdcibonsn

(preferably bengene.or gliiane) s hatqaalkags (Prsisably medylene aloride); Rueferzeg action

20 temperatures range from 20 - 25 degrees C up to the boiling point of the solvent employed.
Non-comm@R&&RFSvaiibI& iSorbhi abRIsTIMSoroni@ a6/ €ters may be obtained from the

corresponding optignally sukstitiéed asyl halidenasdesaitbegiionI etrahedron: bOn0£9-988 (1294). 25

Alkyl pyridine may.be converted directly to, carboxylic acid (L) using the hydrolysjs methods as
discussed acfbaé(\%a%fbr S%ﬁEAtgnﬁv%llék%%%vr‘?ﬁot sgf\?e(rzgé itk Tegé:rt.a]?l};ls Jgzgsir%l(‘j t%g)ﬁave

additidfal substitutivas biethe @arbba adjasertdtovhélacierof gaksdxylimatill(LY ithékclamidie(G) is
treated 30 V}fm@fgaigﬁwetqlid!%x@miqg {ersferily litiuay diisgpropylamigde) of an ajialimetal

bis(trialkylsilyl)amide in ‘inert solvents at temperatures ranging_from -78 to 20 - 25 degrees C,
followed byHdliferd-plihe st RAdfd S Rare Hescridiik Gs if EHARTRA Aovet FIGREIHBRES
substituted rélrite (Y 3bdnert-sodvents may incldde;fadsare pol ligited thy halide (H), to

give mono substituted nitrile (I). Halide (H) includes R, where
15 R, is as defined above for formula (I).

Halide (H) also includes X3 such as iodo, bromo, chloro,
tosylate, mesylate, nosylate and the like. Inert solvents that
can be used in the step from (G) to (I) may include, but are not
limited to, acetonitrile, dialkyl ethers (preferably ether),

20 cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane), N,N-

dialkylacetamides (preferably dimethylacetamide), N,N-
dialkylformamides (preferably dimethyl formamide),
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic

hydrocarbons (preferably benzene or toluene) or halocaalkanes

25 (preferably methylene chloride).
Treatment of monosubstituted nitrile (I) with base as above
and addition of halide (J) gives disubstituted nitrile (K).
Halide (J) includes R,;', where Ry' is defined as R,, and X; is as
defined above. It should also be understood that Ry and R’,
30 taken together can be =0. Hydrolysis by the methods discussed
above and well known to those versed in the art gives carboxylic
acid (L). If it is desired to leave the carbon adjacent to the
cyano group of cyanide (G) unsubstituted, then cyanide (G) is
hydrolyzed to carboxylic acid (L) using mineral acid or alkaline

35 earth base, by methods well known to those versed in the art.
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-52 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 acetonitrile, dialkyl 2theNUAFRTEZNIG ether) ,
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane), N,N- dialkylacetamides (preferably
dimethylacete@nideYoRN- dialkylformamides (preferably dimethylformamide), BETAISPEARIRIdes
(preferably dimethylsulfoxide), aromatic hydrocarbons (preferably benzene or toluene) or

haloaalkanes (pr y methyl chlqride). Tr. f bstifut itri | se as
above and additio%%g?alig%e(\%)iv%h@gfe&l%fi%dg?ﬁﬁpe%gakg inmglgg\%HT S%E a%%\?g?%i%éé) c\?igsgl%gs?tuted 10
nitrile (K). FARIFBRAKLBY theafigtods dlscusseBlaisove RiehwEH LRAGWn toRBSe vérdal in thESart gives
carboxylic agigh4k). A e3emplayprocess 1@ prapare the carboxylic acid (L) when G is not nitrogen is
set forth in CHART 2C below. R6 and R'6 are as defined above for formula (1). 15 9 JANUARY 2006
WO 03/006423 PCT/US02/22255 CHART 2C A C COOR™ E OH | (Continued) -54 9 JANUARY 2006

WO 03/006423 PCT/US02/22255 Chart 2C (continued) G5CN H J
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N CHART 2C discusses one method of synthesis of phenol acid (N) which bggingwik eoramercially
available phenol (A) or an -55 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 aniline phenol (B).
R'6 in phendYQMB®0@Iitine phenol (B) encompasses the same components aBRBUWAEIStarting with
the commercially available phenol (A), the protecting group R in the protected phenol (C) may be
chosen 5 from any protecting groups suitable for p S ﬁgch as those taught in Greene and Wuts,
Protective Groups in Organic Synthesis, 3ra ed., VQ%%QLLNETQ pp. 246-292. Protected phenol (C) is
then halogenated to add X1, using chlorine or bromine, preferably bromine, in the presence of a Lewis
acid catalyst 10 using methods known to those versed inthe gt and taught in Smith and March,
Advanced Organic Chemistry, Wiley, 2001, pp. 704-7Q7, tp give halide (D). Altgrnatively, the aniline of
an aniline phenol (B) may first be protected with a pn@; group (step not shown) and 15 then the
phenol of an aniline phenol (B) may be protectedrwith a djfferent protecting group R, such that the
protecting group on the aniline may be removed in the pfesence of the phenol protecting group; such
strategies of orthogonal protection are knowryto those y: fPthe art; such protecting groups are 20
taught in Greene and Wuts, Protective Groups in Orgadic 3ynthesis, 3rd ed., Biley, 1999. Removal of
the aniline protecting group then gives a phgnol protécted aniline (B-1). Phenol protected aniline
(B-1) is treated with an alkyl nitrite such as pmyl or butyl nitrite in inert solvents such as 25 acetonitrile
at temperatures between -60 to 20 - 25 degfees C, or With sodium nitrite or potassium nitrite in
agueous mineral acids such as aqueous sylfuric acid at temperatures between -60 and 20 - 25

degrees C (steps not shown), followed by halide in th)(;é@fﬁmhalide salt, the preferred salts being
1

potassium 30 bromide or copper bromide, to\give hali containing X1 where X1 is a halogen,
preferably -Sr or -Cl.

\ | D
X3
NZ | C=N
E
X1 X
¢ F
R4-X3 H
N~ C=N
R4 / N I G
[ Ry
N~ | C=N
~
Ry
l Ry-Xs J
R4 R4l
K N/I C=N
RY X ~ Re Ry
7 N7 I COOH L
\
R7
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Halide (D) obtained by modification of the commercially available phenol (A) gr {Rg phagnel-lne (B)
is then contacted with an alkyl lithium base where the alkyl, represented as R "' 35 in acid (E),
includes n-BYYN30Bed3a, or t-butyl lithium in an -56 9 JANUARY 2006 WO 030064382/22255
PCT/US02/22255 inert solvent, preferably THF, at temperatures ranging from -78 to O degrees C,

followed by dry carien liogiie j0 e acid, (&) (diainana. falige (Hlgnag bedigaed vith garbon
monoxide in the presence of a catalyst, pre?erab y apa agium 5 catalyst, preferably palladium acetate,

a phosphinéladditfvar tprederabitrisema phbaphine?orhisaBshe Ay pRibaphind) Popadé L &talcohol
such as methanalietethanol, angd base: praterabvn angalkal matal,carhenatr or alkali metal
bicarbonate, at temperatures ra%%ngcfrom 20Q-25 degé:es to the refluxdlot mperature of inert
solvents such as fIUETEYDME, RRIBS HHaC GinEFFtREmidy o' §ivesdd fﬁgw 2r& e aditfis in the

form of anasietr. Acid (E)sieithepas dtssacich orpestea fgrananay then bet eedused toedlcoholl@ using
lithium alumigyg hydride ieealéeega@%gowgﬁ : Sychragethyd sher,Qr THG osagid (E) may pe

hydrolyzed to its acid form usihg methods well Known to those versed in the art. Acid (E) in its acid

form may a6 Bee rBadEe PR HeHBIIEFUsing bSRH& InaREh YoFT as DOFRATRIE C8AMIEE or

borane-methyk suligeeomplex éyetheraal solgents 297suntpas THRaLtelperatsed rapgjngifsom 50
degrees C tQBthe ref%Jx tectl’nperature ,cg the so verﬁ. hz gxohol of algghol gF)ilst en converted to a

leaving groﬁ K2 (Es% aS ioﬁ%, Bromo; %%IoaroF?os?/ ate, elsl,ys/’l%i?g, noslg/?ﬁe, tiiflate, and e e)in

solven¥(suels add+tFatickichyhetirahe] O dokibrre, ethyt 28eacBidte compdetonitde) atsing
temperatures {30ging DRINEAN-3A R 80 degreen.triogivg hale phenal{&). 1heegdng graup X2 of

halo phenol (G) is displaced with nitrile employing reagents such as sodium cyanide, potassium
cyanide, orTHfnethyi&yI8y4788 In Sberts Sder a3 HIBCDME) 30 BMSE TN IR Eetsitriie, éthyl

acetate and thevlikgyat group X, (such as iodo, bromo, chloro, tosylate,
mesylate, nosylate, triflate, and the like) in solvent (such as
15 THF, dichloromethane, DMF, toluene, ethyl acetate, or
acetonitrile) to give pyridine halide (D). Alternatively, 4-
methyl-2-substituted pyridine (A) may be halogenated using
halogenating agents well known to those wversed in the art,
including but not limited to, N-halosuccinimide and halogen,
20 preferably N-bromosuccinimide and bromine, and others as taught
in Smith and March, "“Advanced Organic Chemistry”, Wiley, 2001,
pp. 907-912, to give halide (D). The 1leaving group X, of
pyridine halide (D) 1is displaced with nitrile by employing
reagents such as sodium <c¢yanide, potassium cyanide, or
25 trimethylsilylcyanide in solvents such as THF, DMF, DMSO, NMP,
acetonitrile, ethyl acetate and the like at temperatures ranging
from 20 - 25 degrees C to the boiling point of the solvent to
give pyridine cyanide (E). Treatment of pyridine cyanide (E)
with a boron reagent (F) such as alkylboronic acid, alkyl
30 boronic acid ester, or alkyl boroxines in the presence of a
metal catalyst with or without base in an inert solvent gives
alkyl pyridine (G). Alkyl pyridine (G) includes R;, where R, is

as defined above for formula (I).
Metal catalysts suitable for these transformations include,

35 but are not limited to, salts or phosphine complexes of copper,
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temperatures between 0 and 100 degrees to give nitrile (H). Nitrile (H) may bg ¢RRYEAIRS dispgly to
carboxylic acid (M) using the hydrolysis methods as discussed above for CHART 2A and well known
to those ver®dUyabed2drt. If it is desired to 35 have additional substitutions onPGE BB Hdjacent to
the acid -57 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 of carboxylic acid (M), then nitrile
(H) is treated with an_alkali metal dialkylamide.(preferably lighium dii@ﬁg( lamgide) | ok ap.alkali metal
bis(trialkylsi %éirhidgrln iﬁjé?t s%vents sui%at ten(g%ge(r:e_ftzu'.res rangzlng fromg)-O.S to 20 -235 deagfees C,5
followed byBagiRfe (TRYvHereIRdgnd Ratararss distusstiinefefbRonclicr HAR 2R o R/ !
mono-substifted fitrile; (J).a Thelned selyents used MayynekiEScRyt ate natlinitadio, acetonitrile,
dialkyl ethers (preferably ether), cyclic ethers (preferahly tetrahydrofuran or 1,4-digpxane), N,N 10
dialkylacetdRifes (pF&é&%gﬁﬁethylﬁié‘%ﬁideﬁﬁﬁﬁ- diafkSTEMHETiges (p?él’f]é?a?t}ly Heea)
dimethylformanaicejnakiaikylsuifbixaes (preferablydinethidsdfoxidd kalamadiet o/ drbgarioness
(preferably epgeneariplugag) of halpselkanes (relablydnginyions.chigude) i Esampt of

mono-substituted nitrile {J) with base as above and addition of halide (K), where R,' and X3 are as
discussed iFAiABNCBIBIORARET 22¢ giiidRsubSitteF Hidile (L3 1Mpdrohssis $RHe nidBiéds
discussed akane and well knpwni to these versad in kg artigives carpeydisragid(M). Remoual 20 of

the protecting .group of carboxylic acid using, but not Jimited to, methads taught in Greene and
Wuts, Protélcgfﬂ%oé%lﬁjﬁglaﬁﬁ JC%?%Ba\hic Sy%‘t—:?;s}, 3rd 51&.??/&iley, %ﬁgﬁg{gprpl.%iégy @’i}\%%mégﬁs(m. The
compbndsprodisethdy in SHARTS RPAs2Bramg 2hyareitheh) 2Bigksad in thelisyihésisoficaapounds
of formula (gp% %@giﬁ'gﬁe@i%gg%%étﬁﬁm%of&m%%fﬁ ihe Respasation ghNes

r Cc

amino-2-hydroxy-propyl)-cycloalkyl - and hetérocyclyl-alkylamide compounds of formula (1), formula

(Ic) and (IdF&i<'E6t foRRSgherably pyridine) . Inert solvents may include, but
are not limited to, acetonitrile, dialkyl ethers (preferably

ether), «c¢yclic ethers (preferably tetrahydrofuran or 1,4-

15 dioxane), N,N-dialkylacetamides (preferably dimethylacetamide),
N,N-dialkylformamides (preferably dimethylformamide) ,
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic

hydrocarbons (preferably benzene or toluene) or halocaalkanes

(preferably methylene chloride) . Preferred reaction
20 temperatures range from 20 - 25 degrees C up to the boiling
point of the solvent employed. Non-commercially available

boronic acids or boronic acid esters may be obtained from the
corresponding optionally substituted aryl halide as described in
Tetrahedron, 50, 979-9588 (1994).

25 Alkyl pyridine (G) may be converted directly to carboxylic
acid (L) using the hydrolysis methods as discussed above for
CHART 2A and well known to those versed in the art. If it is
desired to have additional substitutions on the carbon adjacent
to the acid of carboxylic acid (L), then cyanide (G) is treated

30 with an alkali metal dialkylamide (preferably lithium
diisopropylamide) or an alkali metal bis(trialkylsilyl)amide in
inert solvents at temperatures ranging from -78 to 20 - 25
degrees C, followed by halide (H) where R, and X; are described
as in CHART 2A above, to give mono substituted nitrile (I).

35 1Inert solvents may include, but are not limited to,
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30 CHARTS 2A through 2E, which are described in greater detail hereinbeloy JANPARPPSEHET the
schemes, R7, Re' and R8' are as defined above for R6, R'6 and R"6 in formula; and R, R1, R2, R3
and R, are asQie¥inid2dbove for formula (1). -58 9 JANUARY 2006 WO 03/006RC2BFREY7RR8D2/22255
CHART 3A (3-Oxopiperazine; R7) Protecting group 1 base, R7X (X =Cl, Br, 1) R7 OTN IPrrootecting
Croup Remov of RrOlecing gioup A | XCRARA CORRLGELBreL R 2 2l BT, 0 Vi Aydrolysis
RA Ra' /OROCH coupling H2NN'Rc agent Ri R27R3 OH 6 5 4 9 JANUARY 2006 WO 03/006423
PCT/US02/02055ecpRRT 3B (3-ChHpieisefie abisubstitited; R7 -RapBetRitel-co2H N. N-

dialkylacetamides (preferably dimethylacetamide), N, N-
dialkylformamides (preferably dimethylformamide),
5 dialkylsulfoxides (preferably dimethylsulfoxide), aromatic

hydrocarbons (preferably benzene or toluene) or haloaalkanes
(preferably methylene chloride). Treatment of monosubstituted
nitrile (I) with base as above and addition of halide (J) where
Ry' 1is described as in CHART 2A above, gives disubsituted
10 nitrile (K). Hydrolysis by the methods discussed above and well
known to those versed in the art gives carboxylic acid (L).
An exemplary process to prepare the carboxylic acid (L)
when G is not nitrogen is set forth in CHART 2C below. R¢ and
R’ are as defined above for formula (I).

15
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R8' 8 R8 0 coupling agent PhCH2NH2 Reducing reagent BocNH N" -Ph ) ReNB&RY 2006
XCH2CO2R R4'H OH HRO(x=Cl, Br, I; R=alkyD)ON N'N fR Irr . Rc NOR1IR2R3 1N 7

BocNHPh- I RB/R43)17 Re" Re 11 PCT/US02/22255
CHART 2C
HO HO NH,
A B
Rs R6
R's \ / R’
RO RO NH;
c B-1
Rg Re
R‘G ¥ / R‘G
RO X,
D
Re
R's
RO. ¢ COOR™
E
Rs
R's

-

RO
OH
F
Rs
R's
RO
X
G
Rg

4—;‘2

(Continued)



| Acid, base Base, R7X ,lll, X = Br, Cl,l O'N"Ph H2, Pd cat R7N Ra Re O~NHjARhAR YR=)JR8
XCRa.Rg.CO2R (x=ClI, Br, I; R = alkyl) I 6, coupling agent f OH Hydrolysis OR 13 14 15 9 JANUARY
2006 WO OYOUBMRBICHART 3C (2,5-Dioxopiperazine, R7, RB) BocNHXC02BEHNS02RSR0' RR' H 0
8 18 | Coupling agent -OR BocNH, A, N Re,/ Re 'PhO 19 Acid, base 20 Base, R7X X=Br, Cl,1

Chart 2C (continued)

G

l

R's
J ReX; |
R4
RO
CN
J
Re
R's
[ R';-X; K
R v
4R4
RO.
CN
L
Re
Rs

|

R,
RO.
COOH M
Re
R's
R v
4 Ry,
HO
COOH N
Rg
R's

CHART 2C discusses one method of synthesis of phenol acid

(N) which begins with commercially available phenol (A) or an
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0 R7N N-\ te, O Ph 21 R'. 1H2, Pd catalyst 0""\\ R7NNNH 22 Ra 0 XCR4,Ry).¢ANRARYCI0BE |; R =
alkyl) 25 PCT/US02/22255 T 6, Coupling agent 0 Ra' Hydrolysis 0 RAN, N-{R., N*Ya OR (OH 24 9
JANUARY 2W0®3/0®423/11116423 BocNHx_ N' Ph R." Re, 10 H2N~ N -Ph H R(RASB22HHART 3D
(2,3-Dioxopiperazine, R,, Rs) acid PCT/US02/222SS OR4" R4H OH OANKVN NRc R7N,) O R1 R3

aniline phenol (B). R'¢ in phenol (A) or aniline phenol (B)
encompasses the same components as Rs.

When starting with the commercially available phenol (3),
the protecting group R in the protected phenol (C) may be chosen

5 from any protecting groups suitable for phenols, such as those
taught in Greene and Wuts, Protective Groups in Organic
Synthesis, 3% ed., Wiley, 1999, pp. 246-292, Protected phenol
(C) is then halogenated to add X;, using chlorine or bromine,
preferably bromine, in the presence of a Lewis acid catalyst

10 using methods known to those versed in the art and taught in
Smith and March, Advanced Organic Chemistry, Wiley, 2001, pp.
704-707, to give halide (D).

Alternatively, the aniline of an aniline phenol (B) may
first be protected with a protecting group (step not shown) and

15 then the phencl of an aniline phenol (B) may be protected with a
different protecting group R, such that the protecting group on
the aniline may be removed in the presence of the phenol
protecting group; such strategies of orthogonal protection are
known to those versed in the art; such protecting groups are

20 taught in Greene and Wuts, Protective Groups in Organic
Synthesis, 3™ ed., wWiley, 1999. Removal of the aniline
protecting group then gives a phenol protected aniline (B-1).
Phenol protected aniline (B-1) is treated with an alkyl nitrite
such as amyl or butyl nitrite in inert solvents such as

25 acetonitrile at temperatures between -60 to 20 - 25 degrees C,
or with sodium nitrite or potassium nitrite in aqueous mineral
acids such as aqueocus sulfuric acid at temperatures between -60
and 20 - 25 degrees C (steps not shown), followed by halide in
the form of a halide salt, the preferred salts being potassium

30 bromide or copper bromide, to give halide (D) containing X;
where X, is a halogen, preferably -Br or -Cl.

Halide (D) obtained by modification of the commercially
available phenol (A) or the phenol aniline (B) is then contacted
with an alkyl lithium base where the alkyl, represented as R'''

35 in acid (E), includes n-butyl, s-butyl, or t-butyl lithium in an
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Re. R81 R2 32 Base, R,X X=Br, Cl,I O OLN'Ph RN RB 28 H2, Pd cat. 0 XGdR JR M $7P2RApdNH

RRN R8 | 6, Coupling agent O' Ra Hydrolysis O. JIN OH RZN,,e) 0 Rey Re 29 30 31 (x=ClI, Br, 1) -62
9 JANUARWZDOBVG€303/006423 PCTIUS02/22255 CHART BE (3,5-DioxopiR&rBEESE/RZSH 01 NTo
N Protecting group 33 1 base, R7X (X =CI, Br, I) R7 O /N'/O ("NJJ Protecting Group 34 Removal of

inert solvent, preferably THF, at temperatures ranging from -78
to 0 degrees C, followed by dry carbon dioxide, to give acid
(E) . Alternatively, halide (D) may be treated with carbon
monoxide in the presence of a catalyst, preferably a palladium

5 catalyst, preferably palladium acetate, a phosphine additive,
preferably triphenyl phosphine or bis(diphenylphosphino)propane,
an alcohol such as methanol or ethanol, and a base, preferably
an alkali metal carbonate or alkali metal bicarbonate, at
temperatures ranging from 20-25 degrees C to the reflux

10 temperature of inert solvents such as toluene, DMF, NMP, and
dimethylacetamide to give acid (E) where the acid is in the form
of an ester.

Acid (E), either as i1its acid or ester form, may then be
reduced to alcohol (F) wusing lithium aluminum hydride in

15 ethereal solvents such as ethyl ether or THF, or acid (E) may be
hydrolyzed to its acid form using methods well known to those
versed in the art. Acid (E) in its acid form may also be
reduced to alcohol (F) using borane in such forms as borane-THF
complex or borane-methyl sulfide complex in ethereal solvents

20 such as THF at temperatures ranging from 50 degrees C to the
reflux temperature of the solvent. The alcohol of alcohol (F)
is then converted to a leaving group X; (such as iodo, bromo,
chloro, tosylate, mesylate, nosylate, triflate, and the like) in
solvent (such as THF, dichloromethane, DMF, toluene, ethyl

25 acetate, or acetonitrile) at temperatures ranging between -30
and 50 degrees C to give halo phenol (G).

The leaving group X, of halo phenol (G) is displaced with
nitrile employing reagents such as sodium cyanide, potassium
cyanide, or trimethylsilylcyanide in solvents such as THF, DMF,

30 DMSO, NMP, acetonitrile, ethyl acetate and the 1like at
temperatures between 0 and 100 degrees to give nitrile (H).

Nitrile (H) may be converted directly to carboxylic acid
(M) using the hydrolysis methods as discussed above for CHART 2A
and well known to those versed in the art. If it is desired to

35 have additional substitutions on the carbon adjacent to the acid
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Protecting group ¢ ..4 R4" | XCR4.R4.CO2R (x=Cl, Br, I; R = alkyl) 16, coupkngmageni{7260d\" O sis
hdrol Nyy OR 0 36 37 5 CHART 3A discloses a process to prepare hydroxyethylamine compounds
of Formula {IjM&YINg4ah oxopiperazine moiety starting from a suitably protectBGKop2aRaine.
Commercially available oxopiperazine (1) where the protecting group is benzyloxycarbonyl is treated
with a base such as sodium hydride 10 and an alkyl halide-to prayjde.pip [ ) . EFhe profecting
-63 9 JANL?ER\F%%% 83/8835?239 TILE%J(%]/'Z érlogup @%em%ve%%‘%??ﬁgbgﬁzty oxi%arbonyl
protecting gdemla prdibdhntéaidiystamcirydibgen ssabed, tbiditd eBmpblRERBYP CEpesnd (3) is
alkylated with ag.a-halqatky! esterstp pradde rntannadiate, (4)amiieh is Aydrelyzed othesagid (5). 5
Oxopiperazine acid (5) is coupled to amine (6) using a coupling agent, many of which are kElown to
those skille8iRthéfrt, {6 BrRAAGE E6mpoaRd 178 whidiPhas Porfritiad)). CHﬁgT\%%?aﬁ%Foseé a
process to peapareddydinxyethyiadeinel Kompauets oRFormda ¥) haviag am oxopipesszide dwiety
starting 10 fé(j}_rg %(ﬂg[enertciall)éﬂﬁ,g}abﬁ Iitetg%turgiglrere%%i}yoqg%iﬁbggB_rlgtg&tegiacrp'gpeaci&rglerivatives
(a variety of methods can be '

The inert solvents used may include, but are not limited to,

acetonitrile, dialkyl ethers (preferably ether), cyclic ethers

(preferably tetrahydrofuran or 1,4-dioxane), N,N-
10 dialkylacetamides (preferably dimethylacetamide), N,N-
dialkylformamides (preferably dimethylformamide) ,
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic

hydrocarbons (preferably benzene or toluene) or haloaalkanes
(preferably methylene chloride) .

15 Treatment of mono-substituted nitrile (J) with base as
above and addition of halide (K), where R,' and X3 are as
discussed in reference to CHART 2A, gives di-subsituted nitrile
(LY. Hydrolysis by the methods discussed above and well known
to those versed in the art gives carboxylic acid (M). Removal

20 of the protecting group of carboxylic acid (M) wusing, but not
limited to, methods taught in Greene and Wuts, Protective Groups
in Organic Synthesis, 3™ ed., Wiley, 1999, pp. 246-292, gives
acid (N).

The compounds produced as in CHARTS 2A, 2B and 2C are then

25 used in the synthesis of compounds of formula (I) as exemplified
by CHART A.

Examples of processes for the preparation of N-(3-
amino-2-hydroxy-propyl) -cycloalkyl- and heterocyclyl-alkylamide
compounds of formula (I), formula (Ic) and (Id) are set forth in

30 CHARTS 2A through 2E, which are described in greater detail
hereinbelow. For purposes of the schemes, R,;, Rg’ and Rg’’' are
as defined above for R¢, R’g and R’'’'¢s in formula; and R, R:, Ry,

R; and R. are as defined above for formula (I).
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found in; Synthesis of Optically Active a-Amino Acids, Williams, M. Robert, 1389aRe/apwanBEess) -
Commercially available, literature or readily available amino acid (8) is treated with 15 benzylamine
and a coupIWg agew2hany which are known to those skilled in the art, to proRAGELEE2RAINe (9).
Intermediate (9) is reduced with a reducing reagent such as lithium aluminum hydride to give amine

(20), which is alkylated with an a—halc&l_ﬁlggfl gster QBrovigeé%%)ZIr%atny&@t of (11) with an acid 20
such as triflucroacetic acid gives oxapmé%%m—aﬁﬁ‘)‘w. ith a base such as sodium
hydride and an alkyl halide gives oxopiperazine (13) . Removal of the benzyl group with hydrogen
and a palladium caPaJEﬁ(;E{)rovides intermediate (14), which is alkylated with an a-halo alkyl ester 25 to
give compound (15). ¥ olysis of (15) provides the oxopiperazine acid (16). Coupling of acid (16)
with amine (6) using agaulipgagent, many which are known to those skilled in the art, gives the
desired compound (17), which has Formula (I). CHART 3C discloses a process to prepare
hydrcxyethylamine 30 compounds of Formula (I) having a dioxopiperazine moiety starting from
commercially available |£E%£§H.J{%p;é@§g”y available amino acid derivatives (a variety of methods can
be found in; Synthesis{of Optically Active a-Amino Acids, Williams, M. Robert, 1989, Pergamon
Press). Commercially available, -64 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 literature or
readily available amino acid (8) is treated with N-benzylglycine ethyl ester (18) and a coupling agent,
many which are kraowﬁto those skilled in the art, to provide derivative (19). Treatment of (19) with an
acid such as 5 trifluq’(rasgetic acid gives dioxopiperazine (20). Treatment of (20) with a base such as
sodium hydride and anvalkyl halide gives dioxopiperazine (21) Removal of the benzyl group with
hydrogen and a palladiwtediad@ywst provides intermediate (22), which is alkylated with an alpha-halo
alkyl ester to give 10 compound (23). Hydrolysis of (23) provides the acid (24). Coupling of acid (24)
with amine (6) using azcoupling agent,

Removal of
Protecting group

R7

OTN]
N
H

O, “'H N
TV e
3 RN_J O RIR2R3
7
OH H
. H,N N.
XCR,R,-CO,R {x=Cl, Br, |; R = alkyl) coupling Re
agent R1R2 R3
6
o 57 Rt
) A,
N hydrolysis Nj
Ry OR i
R," 0”7 NR,
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many of which are known to those skilled in the art, provides the desired cognpONOARS)2udkch has
Formula (). CHART 3D discloses a process to prepare hydroxyethylamine 15 compounds of Formula
(1) having a WigxX8sdedzine moiety starting from previously described amine PXOYGS@RRBRT 2B.
Amine (10) is treated with acid such as trifluoroacetic acid to provide diamine (26). Condensation with

an oxalic acid derivative giveg th d&(gg erazine | 7). Freatmant of (24).2@ with g base such as
sodium hydride and ana%éﬁ&mwv&cmnmm%?&‘@ﬂﬂe‘ﬁnzyl group with
hydrogen and a palladium catalyst provides intermediate (29), which is alkylated with an a-halo alkyl
ester to give compgcg,nq (3&) wHydrolysis of (30) provides the acid (31). Coupling of acid 25 (31) with
amine (6) using a cou agent many of which are known to those skilled in the art, provides the
desired compound ( 2)8 which has Formula (I). CHART 3E discloses a process to prepare
hydroxyethylamine compounds of Formula (I) having a dioxopiperazine moiety 30 starting from a
suitably protected oxo&keﬁﬁgbﬁ%mmermally available dioxopiperazine (33), where the protecting
group is benzyl, is treated with a base such as potassium carbonate and an alkyl halide to provide
dioxopiperazine (34). The protecting group is removed (for the benzyl protecting group a palladium 35
catalyst and hydregen | )pl0 give compound (35). Compound -65 9 JANUARY 2006 WO
03/006423 PCTIUSRZ/2 G55 (35) is alkylated with an a-halo alkyl ester to provide intermediate (36),
which is hydrolyzed to thg dioxopiperazine acid (37). Acid (37) is coupled to amine (6) using a
coupling agent, many of,which are known to those skilled in the art, to 5 provide the desired
compound (38), which hésﬂéwirmllas@w The compounds of formula (I) are amines, and as such form
salts when reacted with acids. Pharmaceutically acceptable salts are preferred over the
corresponding argigs.of formula (I) since they produce compounds which are more water soluble, 10
stable and/or more crﬁg lthe PP harmaceutically acceptable

0
XCH,CO,R
l (x=Cl, Br, |; R = alkyl)

Ro\EoA | OY\;\}% W)YN.RC

BocNH Rg" T8 17
RBII Ral
11 T 6, coupling agent
Acid, base " '
0 &OH
X R7N7<
" ' Ry Rg
Ry R ® 16
12
Base, R,X T Hydrolysis
X=8rCl, |
XCR,R,.CO,R '
(x=Cl, Br, I; R R
ON >N Ph HyPdcat O R o™ N><|(OR
R,N RN — RN % 0
Re“ Ra' RB“ Rav Re" RB'
13 15
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salts are any salt which retains the activity of the parent compound and doe® #ONHNRY 296
deleterious or undesirable effect on the subject to whom it is administered and in the context in which
it is adminis¥efeed/P®dnaceutically 15 acceptable salts include acid addition S8 EBE#23IRorganic
and organic acids. The preferred pharmaceutically acceptable salts include salts of the following acids
acetic, aspartic, benzenesulm%lb%ot%,@ggrlbo% 4 'ggjglgiqleb,itaﬁari%a)butyric, calcium edetate,
camsylic, carbonic, chlorobenzoic; T, IC, edisylic, ' ytesylic, formic, fumaric,
gluceptic, gluconic, glutamic, glycollylarsanilic, hexamic, hexylresorcinoic, hydrabamic, hydrobromic,
hydrochloric, hydroiodic, hydroxynaphthoic, isethionic, lactic, lactobionic, maleic, malic, malonic,
mandelic, meth%m@t%l‘f@Mc,*ZS ﬁne‘rw methylsulfuric, mucic, muconic, napsylic, nitric, oxalic,
p-nitromethanesufdni® pamoic, pantotRenic, phosphoric, monohydrogen phosphoric, dihydrogen
phosphoric, phthalicg polygalactouramic, propionic, salicylic, stearic, succinic, succinic, sulfamic,
sulfanilic, sulfonic, sulfuric, fangigis@dattaric, teoclic and toluenesulfonic. For other acceptable salts,
see Int. J. Pharm., 33, 20117 (1986) and J. Pharm. Sci., 66(1), 1, (1977). -66 9 JANUARY 2006 WO
03/006423 PCTIUS02/22255 Methods of the Invention The compounds of the invention, and
pharmaceutically acg%;,gb@b salts thereof, are useful for treating humans or animals suffering from a
condition characterized b j&'\fﬁ(;fhological form of beta-amyloid peptide, such as beta-amyloid
plaques, and for helpinaﬁto Sre\Fént or delay the onset of such a condition. For example, the
compounds are useful for treating Alzheimer's disease, for helping prevent or delay the onset of
Alzheimer's disease, for tr}ating patients with MCI (mild 10 cognitive impairment) and preventing or

delaying the onset of Alzhpirfigt'&fisease in those who would progress from MCI to AD, for treating

Down's syndrome, for treating humans who have
(8]

HN N
e Pn 20
8 RB' (o]
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Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch- Type, for treatjn 3 ﬁgﬁﬁﬁq oid
angiopathy and preventing 15 its potential consequences, i.e. single and recur ages,
for treating SYReRBdWGEIerative dementias, including dementias of mixed vascla(?;il’/ﬁmldéééneratlve
origin, dementia associated with Parkinson's disease, dementia associated with progressive
supranuclear palsy, dementia 20-assqcigted.with cortical g@gigggeﬁerawy and diffuse Lewy body
type Alzheimer's disease. The—wnmm%mnﬁcomp%sﬁum—mmn vention are particularly useful for
treating or preventing Alzheimer's disease. When treating or preventing these diseases, the
compounds of the invention can either be 25 used individually or in combination, as is best for the
patient. As used herein, the term "treating” means that the compounds of the invention can be used
in humans with at least a tentative diagnosis of disease. The compounds of the invention will delay or
slow the progresiernafithe disease thereby giving 30 the individual a more useful life span. The term
"preventing” m&an&that the compounds of the present invention are useful when administered to a
patient who has net been diagnosed as possibly having the disease at the time of administration, but
who would normally be expected to 35 develop the disease or be at increased risk for the disease. -67
9 JANUARY 2006 }/@0(93/006423 PCTIUS02/22255 The compounds of the invention will slow the
development of disease symptoms, delay the onset of the disease, or prevent the individual from
developing therisgage-at all. Preventing also includes administration of the compounds of the
invention to 5 tlg idividuals thought to be predisposed to the disease due to age, familial history,
genetic or chromosomal abnormalities, and/or due to the presence of one or more biological markers
for the disease, s#h as a known genetic mutation of APP or APP cleavage products in brain tissues
or fluids. 10 In treaﬁigg p%eventing the above diseases, the compounds of the invention are
administered in a thigrdpe tically effective

oﬁ)LN Ph
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amount. The therapeutically effective amount will vary depending on the partiglaNg9aRPWIhgsed
and the route of administration, as is known to those skilled in the art. 15 In treating a patient
displaying aWpdBi#feignosed above conditions a physician may administe P£EABPR2AGEof the
invention immediately and continue administration indefinitely, as needed. In treating patients who are
not diagnosed as having Alzheé%@ dﬁea@g,go_%ivgg(% Delieyed to }Q]e; at substantial 20 risk for
Alzheimer's disease, the physi ent when the patient first experiences
early pre- Alzheimer's symptoms such as, memory or cognitive problems associated with aging. In
addition, there are some patients who may be determined to be at risk for developing Alzheimer's 25
through the detection of a gengtic marker such as APOE4 or other biological indicators that are
predictive for Alzheimer's ‘e ? In these situations, even though the patient does not have
symptoms of the disease, adwjristration of the compounds of the invention may be started before
symptoms appear, and 30 tregimentypay,Pe continued indefinitely to prevent or delay the outset of
the disease. Dosage forms argd amounts The compounds of the invention can be administered orally,
35 parenternally, (1V, IM, depo-IM, SQ, and depo SQ), sublingually, -68 9 JANUARY 2006 WO
03/006423 PCT/US02/22255 i ggggaggl%(@@lgtion), intrathecally, topically, or rectally. Dosage forms
known to those of skill in the ayt are suitable for delivery of the compounds of the invention.
Compositions are provided that contain therapeutically 5 effective amounts of the compounds of the
invention. The compoundg ar$7pr ferably formulated into suitable pharmaceutical preparations such
as tablets, capsules, or elix ?cforal administration or in sterile solutions or suspensions for
parenternal administration. %p' ally the compounds described 10 above are formulated into
pharmaceutical compositions Bstsgingebupiques and procedures well known in the art.

34
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5 CHART 3A discloses a process to prepare hydroxyethylamine

compounds of Formula (I) having an oxopiperazine moiety starting
from a suitably protected oxopiperazine. Commercially available
oxXopiperazine (1) where the protecting group is
benzyloxycarbonyl is treated with a base such as sodium hydride

10 and an alkyl halide to provide piperazine (2). The protecting
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About 1 to 500 mg of a compound or mixture of compounds of the invention af 3Gy RSeRIY
acceptable salt or ester is compounded with a physiologically acceptable vehicle, carrier, 15 excipient,
binder, pres®iQaf®esexAbilizer, flavor, etc., in a unit dosage form as called forRyTAEIRRARRIS
pharmaceutical practice. The amount of active substance in those compositions or preparations is

such thatasuitable.dosage in tgg rakn?:;[ '%deicaégg]zis g%%}?ggbgggfoglp%gm% regrirg{&;agly 20
' r

e
formulated %rgu%it%ségg?gsm, each dosage containing from about 2 to about 700 mg, more

preferably aFdutaii tomalsa B0 Ay enthehwetvedegrebfertSTHe tdith UHTEdSZRARRPHE/M" iSfers to
physically disgrete ypits syitalle agunitary dogaggs for human,suliggts and giher nypmalgeeach

unit containing a predetermined 25 quantity of active material calculated to produce the desired
therapeuticieHeXMacisseriatibh with ¥3tRblel phafyscethicaPexciprnt. S prep@iel corhpbsitions,

one or snore£epiRrUAs: ekthgc invention ase A¥xed wthka suitable pharmasentically-acgeptable 30
carrier. Upon mixing or addition g,the cod%nﬁpound s), the resulting rpiﬁgreedma bteha solution,

suspension? &fitlisioR2BY tR& Ii¥E-1SBoSdfal SRBENSBNEIRET afsd be Slitdble B pR&fmacsutically
acceptable panverse Thespanay bé7prepeanédhadcordFrrtouhetidds known to those skilled in the art.

The 35 form of th tingemj mbper , ) #0006 WO
03/006423 PCTIU%SIKIO%%ZZ%BS E%%%%%%Q?ﬁtggggcd% rﬁgdepgf g)d&:ng#l%géati%%%andcﬁ?e%%ility of the

compound FPiRCsEIEe R c HPENBE Fetitle e nefcRBive*oRLBA AfIdATs BafRTeNtF6RIESSRHAINg or
ameliqating atdeasiare symptom obtheidispase, disprderird caitioadeeated and Mayb-he

empirically deterr_nine : Pharmaceutigal gagievrgtoirvveeshiclgs s\yitrablet for %dmigii: tradIiSon 0611‘ th .
compounds,p 590%/?&&? eréin fh%lu%lcélany Stich tarriers kr%ownefo thode skilled mﬁme art10 be Suitable
for the partfeslagmbdde ahadmikstsatich. dp additian; the active d Oamaterials tas,alwa beimieed with
other aCtinatgchiglesllp,at d10989 , Pergamon Press). Commercially available,
literature or readily available amino acid (8) is treated with
15 benzylamine and a coupling agent, many which are known to those
skilled in the art, to provide derivative (9). Intermediate
(9) is reduced with a reducing reagent such as lithium aluminum
hydride to give amine (10), which is alkylated with an a-halo
alkyl ester to provide (11). Treatment of (11) with an acid
20 such as trifluorcacetic acid gives  oxopiperazine (12).
Treatment of (12) with a base such as sodium hydride and an
alkyl halide gives oxopiperazine (13). Removal of the benzyl
group with hydrogen and a ©palladium catalyst provides
intermediate (14), which is alkylated with an a-halo alkyl ester
25 to give compound (15). Hydrolysis of (15) provides the
oxopiperazine acid (16). Coupling cf acid (16) with amine (6)
using a coupling agent, many which are known to those skilled in
the art, gives the desired compound (17), which has Formula (I).
CHART 3C discloses a process to prepare hydroxyethylamine
30 compounds of Formula (I) having a dioxopiperazine moiety
starting from commercially available, 1literature or readily
available amino acid derivatives (a variety of methods can be
found in; Synthesis of Optically Active o-Amino Acids, Williams,

M. Robert, 1989, Pergamon Press). Commercially available,
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not impair the desired action, or with materials that supplement the desired agtigin oy e gpgther
action. The compounds may be formulated as the sole pharmaceutically active ingredient in the
compositior® fiddpd@3combined with other active 15 ingredients. Where the REMPBYRRIZEXhibit
insufficient solubility, methods for solubilizing may be used. Such methods are known and include,

but are Dot JIVIEC.{0, NG, CORQLENIS SU, 28 HTIetBylpiodde SONHO), Ustegatagtaniz puch as
Tween(r), and 20 Qrsso ution in aqueous sodium bicarbonate. Derivatives of the compounds, such as
salts or proNrREAAYCAIES Beeused iy Lorafillgting ffectiviPhafmt@ubit aRgonfstsdifons "PRY

concentratign of the segpauyhis effectientasdelivery fan amounksipairadministraiegathatdessens
or ameliorates at 25 least ?ne symptaom of the dlsordgr fia\gl)hlcfevtr}:%comlpoundig admlrpllstered.

Typically, tR EdHibostifons Are formulat&s e Eingl& tos Rpo

ge adiniStrafion. THé compound%%f the
inventién miayiE prepsredinith @aidery tvatsprdteck tpdpeagaanseragicioeliminaticerfroenthec80 body,
such as timesfejeage frmulalions oLgeatings. S GaMinckide soatralipd felgase farmulations,
such as, but not limited to, microencapsulated delivery systems. The active compound is included in
the pharmagéUicallf REepiansxatier itan amobRFSiRitieRtto SR rtRerapsifaRy Wasful effect

35 in the ahgpaesgirindasirableside eifegis amthel patienbrd0iHANUARY-R8Q6K 03006423
PCTIUS02/22255 treated. The. therapeutically effective congentration may be_determined empirically
by testing tﬁ%’z%g%p&lfndsa ilnkpfr%gv%ﬁ%m Wfrt(;ill and’in v?\\;(? krhaocﬁ‘-:ﬁ‘riscf/ste"’lrr%]squLr e frehte %is&ﬁ‘eﬂrg The
compdlnds-amgpeentpodiiéns of thévidvertisn samife %2hclopetini dratipldier sigjld doset¢ontainers.

The enC'OS%@u%qmn ungs and; compositiops.gane REOVided i kitsforexample; Jacludiag.
component parts that can be assembled for use. For example, a compound inhibitor in lyophilized

form and a BafdbletdiltRhtha e FR/ITed s Septate BBnerits fdtcoftinatiPVides

the desired compound (25), which has Formula (I).
CHART 3D discloses a process to prepare hydroxyethylamine
15 compounds of Formula (I) having a dioxopiperazine moiety
starting from previously described amine (10) of CHART 2B.
Amine (10) is treated with acid such as trifluorocacetic acid to
provide diamine (26). Condensation with an oxalic acid
derivative gives the dioxopiperazine (27). Treatment of (27)
20 with a base such as sodium hydride and an alkyl halide gives
dioxopiperazine (28). Removal of the benzyl group with hydrogen

and a palladium catalyst provides intermediate (29), which is

alkylated with an a-halo alkyl ester to give compound (30).

Hydrolysis of (30) provides the acid (31). Coupling of acid

25 (31) with amine (6) using a coupling agent, many of which are

known to those skilled in the art, provides the desired compound
(32), which has Formula (I).

CHART 3E discloses a process to prepare hydroxyethylamine

compounds of Formula (I) having a dioxopiperazine moiety

30 starting from a suitably protected oxopiperazine. Commercially

available dioxopiperazine (33), where the protecting group is

benzyl, is treated with a base such as potassium carbonate and

an alkyl halide to provide dioxopiperazine (34). The protecting

group 1is removed (for the benzyl protecting group a palladium

35 catalyst and hydrogen is used) to give compound (35). Compound
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10 prior to use. A kit may include a compound inhibitor and a second therapegti¢dg8REY 2006
co-administration. The inhibitor and second therapeutic agent may be provided as separate
component P&ne/Mdd2imay include a plurality of containers, each container hB{(RAgS &85 more unit
dose of the compound of 15 the invention. The containers are preferably adapted for the desired
mode of adminijstration, inclugg%, ut not limited to tzﬁgl ts, geIﬁ%plsuIesétsugtaiged-relregge capsules,
and the like! 38¢ ordl RdrAiNSHRIOT delibt Brodlitts pradied Sges, SShphiles: Vial®=Snd e like for
parenternal adenimnisttatior; afzlc2Q patches, medijads; clgaed, armd thbdikelfiartopicad ramirestration.
The conce%t@téon(ggﬁqtivepg:@mpow inthe géld%l%cgnggsiggﬂﬂ\gll q%pe%gﬂgabgoggm 'ir}gctivation,
and excretion rates of the active compound, the dosage schedule, and 25 amount administered as
well as othégrittors T HawPDH tHB3E D 248 IRAE art ThENRTRe Hidreticht Hhay-be a@fftinistéted at

once, gr mayA divided intes pembesisaraler Hosesdnikmadministanedial intervals of time. Itis
understood that th(fégrecise do?%e a;cjd g,o durftion&?{/vtreatment s a functitgp of the diﬁeatse being
treated and mayrB detSRing emﬁirical?yrﬁé’inaé kno nat]é%tinagﬁn [l)Poet%Colgnor t%? ef’t‘rlél:poIatci)(%'ﬁrﬁn from in
vivo or in vigroltest detenlt iseadiedoted that earickntratiofhandaosayecsllss mayasmbdsy with

the severitygf e Goniion fabe allevated itis 10,95 e ytheraderlooddbat for Arypaygicular
subject, specific -71 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 dosage regimens should be

adjusted ovefifie ddt@drdintrRrifes indomRRIFREed ahd Ble pPdRssTHA julgient THEDERSON

adminigteripg 05 1s8ipemMising: thewaministyadion ofithe. compasitinas-and dhatife geregitization ranges
set forth here'T 5 are exemIJPIary Omy and.are not jntended t}(]) limit the scope o pr%ctice of the claimed
sa L[X?‘O\?Ié e

COmMpositions. IF Braf &dmiistration is d"’esllrce%, ﬁ%eet(‘:aolrﬁSoutnolE shaGfd B& ediha &?rﬁ%ggition that

pnﬁec&;hfqmmghenﬂjdknd does not impart any deleterious or undesirable
effect on the subject to whom it is administered and in the
context in which it 1is administered. Pharmaceutically

15 acceptable salts include acid addition salts of both inorganic

and organic acids. The preferred pharmaceutically acceptable

salts include salts of the following acids acetic, aspartic,

benzenesulfonic, benzoic, bicarbonic, bisulfuric, bitartaric,

butyric, calcium edetate, camsylic, carbonic, chlorobenzoic,
20 citric, edetic, edisylic, estolic, esyl, esylic, formic,
fumaric, gluceptic, gluconic, glutamic, glycollylarsanilic,
hexamic, hexylresorcinoic, hydrabamic, hydrobromic,

hydrochloric, hydroiodic, hydroxynaphthoic, isethionic, lactic,
lactobionic, maleic, malic, malonic, mandelic, methanesulfonic,
25 methylnitric, methylsulfuric, mucic, muconic, napsylic, nitric,
oxalic, p-nitromethanesulfonic, pamoic, pantothenic, phosphoric,

monohydrogen phosphoric, dihydrogen phosphoric, phthalic,

polygalactouronic, propionic, salicylic, stearic, succinic,
succinic, sulfamic, sulfanilic, sulfonic, sulfurie, tannic,
30 tartaric, teoclic and toluenesulfonic. For other acceptable

salts, see Int. J. Pharm., 33, 201-217 (1986) and J. Pharm.
Sci., 66(1), 1, (1977).
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environment of the stomach. For example, the composition can be 10 formulagdANBR\BMerdDéoating
that maintains its integrity in the stomach and releases the active compound in the intestine. The
compositior'Y@eipalsd2Be formulated in combination with an antacid or other REKg2E2RMt. Oral
compositions will generally include an inert diluent 15 or an edible carrier and may be compressed

into tabletsl\?ertgnglsosgg i@}geel triqug% si%lgs. For the purpose of oral therapeutic administration, the
active compcrmﬁt(f-or—c@mpoun%cangbe-mcorporated with excipients and used in the form of tablets,
capsules, or troctiee Phagmaeandeallycbmpdtible birmdemy 20tagentsidnd BERVEESNAtEAals Yan be

included as,pard0f 1hg ccomppsitionnEhe tablets,fills ,capsiless pchese apdithe kanear Ceptain any
of the following ingredients or compounds of a similar nature: a binder such as, but not limited to, gum

25 tragacafAtht BR4Eia, OHATRELRY or Jiglh; aft exSPRM SHRR asTHRFBENREAIRRE celltfose Sstarch,
or lactdse; padisintegtatiilg dgamt suthlast bubngl hiteg¢praldanic acich ane coert staavlylaldbricant

such as, bl#ﬁ 0L liputed 1o, 'PS‘Q”E%‘}? E%eaégtefi&%%@t&“ﬁéﬁéyb%%"to'lfgﬁ%d 5 Q,egligidal
silicon diox e;% sweetening agent s ch &s sucfose or saccharin; and a flavoring agent such as
pepperminSeRethy L @alicyldfter orctaitRasorifd aVEenBR adsSage anitfethis £eapsuesit £aa

contain, in Zdditiontg-materialof dhe abgve typs, arlifuid-cauiar syeh @s139 adally el skradglition,
dosage unit forms can (':ontair.l various -72 9 JANUARY 2006 WQ 03/006423 PCT/US02/22255 other
materials, WHitRFHBETFy the BRFSRE Fform SFthe doeiiyt  tnitPAir sXaniple ¢54tindS 8t su§dr'dnd other

enteritagentgynThéxcompopmisncancalsabé adnamsteredasar corpayemopf e elixissusgension,
syrup, wafef, ghewing gum4rdhe like; A 5 syip may CoBiAIR, I9,R4Aan to:the agie gmpgunds,
sucrose as a sweetening agent and certain preservatives, dyes.and colorings, and flavors.
for treating Down'’'s syndrome, for treating humans who have
Hereditary Cerebral Hemorrhage with Amyloidosgis of the Dutch-
Type, for treating cerebral amyloid angiopathy and preventing
15 its potential consequences, i.e. single and recurrent lobal
hemorrhages, for treating other degenerative dementias,
including dementias of mixed vascular and degenerative origin,
dementia associated with Parkinson's disease, dementia
associated with  progressive supranuclear palsy, dementia
20 associated with cortical basal degeneration, and diffuse Lewy
body type Alzheimer's disease. The compounds and compositions
of the invention are particularly useful for treating or
preventing Alzheimer's disease. When treating or preventing
these diseases, the compounds of the invention can either be
25 used individually or in combination, as is best for the patient.

As wused herein, the term *“treating” means that the
compounds of the invention can be used in humans with at least a
tentative diagnosis of disease. The compounds of the invention
will delay or slow the progression of the disease thereby giving

30 the individual a more useful life span.

The term ‘“preventing” means that the compounds of the
present invention are useful when administered to a patient who
has not been diagnosed as possibly having the disease at the
time of administration, but who would normally be expected to

35 develcp the disease or be at increased risk for the disease.
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The active materials can also be mixed with other active materials that do not impair the desired
action, or with 10 materials that supplement the desired action. Solutions or s@s%Né#&%YquQ%r
parenternal Witti@dWé#al, subcutaneous, or topical application can include anyP6TtH80ZBR2%ing
components: a sterile diluent such as water for injection, saline solution, fixed oil, a naturally occurring

15 vegetablg ol sugh-as sesams ol goconut oll begnul olly catianseed ol AULHISIE, of @ ynthetic
fatty vehicle such™ as etHy oleate, and the ﬁke, po yeth;}'fene glycol, glycerine, propylene glycol, or
other synthéiie soRrertyaRthaitTobidf dye i sueh et etz afc ohbt apdiametiy| Pafalsats; the

antioxidantg 29;s4ch,as ageerpiciacidhand sgdivnebiguliilasehelating agents sH@hasng also
ethylenediamingtetraacetic acid %:EDTAQ buffresrs such as acetates, citrates, and phosphates; and

agents for the" WAAREMATBABAIE Stieh a85oditif HIOREIERE d8xtrosE® ParSRM&E bréiarations
can beSencldseskin andaotildsadispadahlgis sywinhges, mravukipte ddsevialshmadeé f gassdpastic, or

other suilalg merial Byffe/spraseparives piexdants. apddhs lkeandiscmainied as

required. Where administered intravenously, suitable carriers include lfhysmloglcal saline, phosphate
buffered safiR8 (PBSIU8nE 3G 28I RERR L RaPinPHicShiAY B S BEZiPRlaetE R & glucose,

polyethylenenglycol seal¥propyiesrglyeol, AndrBixures thereof. lhipesamal ssispensionsdnaeging

tissue-targeted li osomewaﬁ%also b%ﬁsui,table,as harmac%gticﬂl acceptable carriers. These may
be prepared =StROFdRgRS Hethots Rhaw tor 35°5HRpR" as desttibed in U.S. Patent No. 4,522,811.
-73 9 IANUARY 2006-WW2 0B100 842 S PETHISORI2 2265 Theactvessompsundd enayobepuegared with

carriers tha, irpfect the compannd, agaigst ippid elimination, from.the body. . sveh agdimevelgase

formulations or coatings. Such carriers include controlled release formulations, such as, but not 5
limited to, ifiPRIAE and midkencapSHaRe P ae R By stehis dnd” biodeRPadable MibtompPatikle
polymers suepasdoliggess etblengarticular compound used and the route of

administration, as 1s known to those gkilled in the art.

15 In treating a patient displaying any of the diagnosed abcve
conditions a physician may administer a compound of the
invention immediately and continue administration indefinitely,
as needed. In treating patients who are not diagnosed as having
Alzheimer's disease, but who are believed to be at substantial

20 risk for Alzheimer's disease, the physician should preferably
start treatment when the patient first experiences early pre-
Alzheimer's symptoms such as, memory or cognitive problems
associated with aging. In addition, there are some patients who
may be determined to be at risk for developing Alzheimer's

25 through the detection of a genetic marker such as APOE4 or other
bioclogical indicators that are predictive for Alzheimer's
disease. In these situations, even though the patient does not
have symptoms of the disease, administration of the compounds of
the invention may be started before symptoms appear, and

30 treatment may be continued indefinitely to prevent or delay the

outset of the disease.

Dosage forms and amounts

The compounds of the invention can be administered orally,
35 parenternally, (IV, IM, depo-IM, SQ, and depo SQ), sublingually,
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vinyl acetate, polyanhydrides, polyglycolic acid, polyorthoesters, polylactic agidaandAke/lixgodlethods
for preparation of such formulations are known to those skilled in 10 the art. The compounds of the

invention calWW®83dWHiRistered orally, parenternally (IV, IM, depo-IM, SQ, and RIEHEBIR2256blingually,
intranasally (inhalation), intrathecally, topically, or rectally. Dosage forms known to those skilled in the

art are 15 suitable for defivery pf the compounds of the invention, Gpmpoungs:aLine jnventign may be
administeréd enteraﬁy oryparenteraﬁy. en’ddministered orally, cor'npouncjs of the “invention can be
administerew it addal-dosbgedermd fomsrakzeiiniseratibr e i€ velkhblvni® thdge 3kiHledi§ the art.

20 These dasagefpumsdnclygde thessust selid undgsagesfosmscofe tabletnandcapsules as well as
liquid dosage forms such as solutions, suspensians, and elixirs. Wpen the solid dosagg fczlr{ns are

used, it is preferr&PHRGTAEY Be0f tAESusBiR¥dRdeadd Bipe S5 At e cOMPBSTTIL &6Ffie thvention
need t6 beeZF adniimistesatbantysones or tivice dailypothel srakcdosade forimy ardg administefé@eto the

patient 1, 2oty S da: Sos BT S A {0e SRMBALNAST i IVBRIPRDGAFTIAIS!S ed

either three or fewer times, more preferably once or twice daily. Hence, it is preferred that the 30
compound®BEERE RivEPHBN B8 Amifsterad s ofal d63RGE 6. 1P pRfaireBthatAWhatt oral

dosage forguiaiysask Hhatibbe designgad seras-ta protgetitheieampourds efithaiyestion fiyg the

acidic environment of the stomach. Enteric coated tablets _are well known to those skilled.in the art. in
2ddition, 35 SARENEEHed TS AANERES each BHiBd 18 piciSct RATROTAE JARTRE Y06 WO
03/008%23 T Se2rR 2 26561 theladidid stontazh, pine s wetlkamlvn tothossl skitted in se a@t. When

administeretqe8@4%@@@%@!{1i@t@g@@m@t‘”gﬂqamg@gﬂ%efg%giv%t@_inhibit beta-secretase activity,
to 5 inhibit A beta production, to inhibit A beta deposition, or to
About 1 to 500 mg of a compound or mixture of compounds of

the invention or a physioclogically acceptable salt or ester is

compounded with a physiologically acceptable vehicle, carrier,

15 excipient, binder, preservative, stabilizer, flavor, etc., in a

unit dosage form as called for by accepted pharmaceutical

practice. The amount of active substance in those compositions

or preparations is such that a suitable dosage in the range

indicated is obtained. The compositions are preferably

20 formulated in a unit dosage form, each dosage containing from

about 2 to about 100 mg, more preferably about 10 to about 30 mg

of the active ingredient. The term “unit dosage from” refers to

physically discrete units suitable as unitary dosages for human

subjects and other mammals, each unit containing a predetermined

25 quantity of active material calculated to produce the desired

therapeutic effect, in association with a suitable
pharmaceutical excipient.

To prepare compositions, one or more compounds of the

invention are mixed with a suitable pharmaceutically acceptable

30 carrier. Upon mixing or addition of the compound(s), the

resulting mixture may be a solution, suspension, emulsion, or

the 1like. Liposomal suspensions may also be suitable as

pharmaceutically acceptable carriers. These may be prepared

according to methods known to those skilled in the art. The

35 form of the resulting mixture depends upon a number of factors,
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treat or prevent AD is from about 0.1 mg/day to about 1,000 mg/day. It is pref%@%\t&%&@a oré%
dosage is from about 1 mg/day to about 100 mg/day. It is more preferred that 338 s from
about 5 mg/M&/B0ae3at 50 mg/day. It is 10 understood that while a patient mB8¢H&ARRIat one
dose, that dose may be varied over time as the patient's condition changes. Compounds of the

invention may alsq be adyantageously delivered in a ano.cr;’/%tgggisrpeéggngﬂgmg@@iﬂg aration
of such forrﬁ%faﬁlt}é%ﬁnlg e\é%riﬁggfe o%%é(janrlr?pﬁg, i%PU. "Patent 1b 5,0145,684. Nano crystalline9
dispersionséf HAhproteaseIRmBitoitand Hseir ArckRed ot usearEiddscriDed NS C6945,87% The

hano crystalline forpydationsiveicaty efferd greater bicawadlability of gy corepaerdnolheor
compounds of the invention candPe administered 20 parer%tera}q% for exam?aleﬁﬁ‘y IV, IN, depo-IM, SC,
0 S

or depo-SCTWHSF Alitfidistered Fafknt &Ry, WIRTSBe ftcali e EdR s Stabout 05 to about
100 mg/day;qpréierably trommalbduimdonsyo iy daiba shguldehedeliveréd. When a depot

formulation is usegl,lfggmjgg@%q onee a mopth, ar.ance gyery tyo, 25 yweeks, t%giq%s&ghoulq% about
0.5 mg/day to about 50 mg/day, or a monthly dose of from about 15 mg to about 1,500 mg. In part

because ofafB¥BifEAtd SN oPthethaticisRRtR Iz maiRterdedisBase iinisipretened It theBarenteral

dosage forga beia-depafRwailation: 88sthestanmpesndsmofidhe inventies cae bewadnisiserash
sublingually. When given ubllr??rgally, ec mgounds of the |n\&entlg5|dshould bet%lven one to four

times daily T the®Amhotints estrbEd Abode Tor M Bbtiniitration TR SMpBtnds & tRE mMvehtion
can bétadnmnistereall 85datramdsallyb¥heixkgivewinhthistimite abeigmproptigeiddsagaazs @

JANUARY g0p6 i\lx\(t%g"f‘/ 006423 2GTU4SQR/27275 ToIms Al an@sal;spray ondry Powdier, ag s known

to those skilled in the art. The dosage of the compounds of the invention for intranasal administration
is the amourit®ledefbEq daftsfel R IMANIAEErafigrther action.  The compounds may

be formulated as the sole pharmaceutically active ingredient in
the composition or may be combined with other active
15 ingredients.

Where the compounds exhibit insufficient solubility,
methods for solubilizing may be used. Such methods are known
and include, but are not limited to, using cosolvents such as
dimethylsul foxide (DMSO), using surfactants such as Tween®, and

20 dissolution in aqueous sodium bicarbonate. Derivatives of the
compounds, such as salts or prodrugs may also be used in
formulating effective pharmaceutical compositions.

The concentration of the compound is effective for delivery
of an amount upon administration that lessens or ameliorates at

25 least one gymptom of the disorder for which the compound is
administered. Typically, the compositions are formulated for
gingle dosage administration.

The compounds of the invention may be prepared with
carriers that protect them against rapid elimination from the

30 Dbody, such as time-release formulations or coatings. Such
carriers include controlled release formulations, such as, but
not limited to, microencapsulated delivery systems. The active
compound is included in the pharmaceutically acceptable carrier
in an amount sufficient to exert a therapeutically useful effect

35 in the absence of undesirable side effects on the patient
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5 The compounds of the invention can be administered intrathecally. When gy‘?ﬁﬁb}t\%\/ che
appropriate dosage form can be a parenternal dosage form as is known to those skilled in the art.
The dosageV®0eotitpounds of the invention for intrathecal administration i®€H&Uai2@3RA5described
10 above for IM administration. The compounds of the invention can be administered topically. When

given by thisoafe e ARIOPLIALe (02RO LOr 1> 3 PR, Qe QrRatehy fiecapes oidbe

amount of the compounds of ﬁ1e_ invention to be"administered, the patch is 15 preferred. When
administeret (gzEane dhesdsagecr ffom Rbo B 5iRg/d&y o aPotR260dRg/day. SeedlseliRe

amount tha ;Garsbgrdelivered by anpateh isJimitad twerormere padehes mayobeused. The number
and size of the patﬁ? is not important, what is important is thatfa tperapetrjlt\i’cal%%ﬁectiv%angount of 20
the compounds of the irfiERBAE detivered APRKhot o tidse “SKilled N The &t TIE Gomounds of

the inventiemcarded administdretiobetaly byssumgpesitdysas isdmbadmerthoseltskilleddd dsedrt. When
administered, by SURROSIQLY. ig.Jhsianeitically efisctive amount is from about 0,5 mayig,akout 25

500 mg. The compounds of the invention can be administered by implants as is known to those skilled
in the art. \WRERUddRhiSteRGREESMPEGE of thitinF@itioRSyaf ARt 8t Hegrap&Gtically eFective
amount is the=apount desseshaboveribiorslepnt atidipisiationd Thedrvemiiom hete isstheenew

compoundsagiglee itnvention and new&‘géthods of usinagcg]é? com ound%gf ¥1e inverrrl‘gon. %lven a

particular compounhd Sfthe TiveRtion an aébsesﬁga%sage form ,%rheenskllledj in the art would know

how td0reparecandt 85 andeninistéy the apmapridecdostyeforarnpe dJANUARN 2006 WO 08/006423

PCTIUS02222504Teneompaunds of the, inventionye,ugad insthegamg manpgr, byihe sapie routes
of administration, using the same pharmaceutical dosage forms, and at the same dosing schedule as
and second therapeutic agent may be provided as separate

component parts. A kit may include a plurality of containers,
each container holding one or more unit dose of the compound of

15 the invention. The containers are preferably adapted for the
desired mode of administration, including, but not limited to
tablets, gel capsules, sustained-release capsules, and the like
for oral administration; depot products, pre-filled syringes,
ampules, vials, and the like for parenternal administration; and

20 patches, medipads, creams, and the like for topical
administration.

The concentration of active compound in the drug
composition will depend on absorption, inactivation, and
excretion rates of the active compound, the dosage schedule, and

25 amount administered as well as other factors known to those of
skill in the art.

The active ingredient may be administered at once, or may
be divided intco a number of smaller doses to be administered at
intervals of time. It is understood that the precise dosage and

30 duration of treatment is a function of the disease being treated
and may be determined empirically using known testing protocols
or by extrapolation from in vivo or in vitro test data. It is
to be noted that concentrations and dosage values may also vary
with the severity of the condition to be alleviated. It is to

35 Dbe further understood that for any particular subject, specific
-71-



described above, for preventing disease or treating patients 5 with MCI (mild cogyuivue AmRapmoet)
and preventing or delaying the onset of Alzheimer's disease in those who would progress from MCI
to AD, for tr¥&@ifg/@o4Aeventing Down's syndrome, for treating humans who HRGEEERE3REYY Cerebral
Hemorrhage with Amyloidosis of the Dutch-Type, for treating cerebral amyloid 10 angiopathy and

preventing_ s gt%ntigéﬁga%%%ge&ggﬁlhe._bgin%lgje& ggfug@g}lop%gerggggﬁgﬁgfog dreating o_ther
degenerative e%entla, Including dementias of mixed vascular and degenerative origin, dementia

associated WitH Pafdadonetiseasl défrntRrefssEarepkithIpdgressivedupladificl@&r 85 palsy,
dementia aggagiated withreorticakbasal.gdegeneration, anek diffasamievwydiedy e obAlzheimer's
disease. The compounds of the invention can be used in combination, with ga%h oél;ler or with other
therapeuticca?érg?ﬁg briPioadhss AR 1o e BITRVERE e SRAESSs isted Bdve. U FH 50 agents
or apptoaches ineksien ety chdline asterase inhiltitois tsiroheds taeride ftetrabydroantineacridine,

marketed %&9&'}!@%@),tHQHSEE%%QMdW&% {Barketed as Aricept(r) and rivastigmine

(marketed as Exelon(r)); gamma-secretase inhibitors; anti- inflammatory agents such as
cyclooxygenase IEhhBidts; 275 SkaRSLBUCH aSIORARTA E IRE giRRBIRABD ImAtbIGgiLs
approachegraietdesl forexampispveuRizaionaiit A peta quepiide or agiraiistaton 0f aiicA beta
peptide antibodjes;_statins; Igrégbdlrect or |nq1|(ect eurotro |c1aeger’g§lguch as C.erebrrlol)égn(r , AIT-082

(Emilieu, Zﬁwlﬁ%ﬁmﬁjwrg. fo)t and other néuro r%pld agentscgf"{ﬁ%sfﬁfulr%. Im addi |%n, the
compdlinds ofrthel pies@nt inventionteznt alsrbé e dobitt intibidrsiof=P g oprotgrR-gp} The use

of P-gp inhigiforsds dpown o fhose skilleddn the a-pegeforsxampla. GancarResearch 33 .
4595-4602 (1993), Clin. Cancer 35 Res,, 2, 7-12 (1996), Cancer Research, 56, 4171-4179 (1996), -77

9 JANUAR Y0069 8310684 28R C AUTD2P2 2 681 R A LRGN at P uBRERIGIREMATD 06 48b 133hd
WO01/1038At e dmportantdhinguisiihanhthebloeddevel of the P-gp inhibitor be

Oral compecsitions will generally include an inert diluent
15 or an edible carrier and may be compressed into tablets or
enclosed 1in gelatin capsules. For the purpose of oral
therapeutic administration, the active compound or compounds can
be incorporated with excipients and used in the form of tablets,
capsules, or troches. Pharmaceutically compatible binding
20 agents and adjuvant materials can be included as part of the
composition.
The tablets, pills, capsules, troches, and the 1like can
contain any of the following ingredients or compounds of a
gimilar nature: a binder such as, but not limited to, gum
25 tragacanth, acacia, corn starch, or gelatin; an excipient such
as microcrystalline cellulose, starch, or lactose; a
disintegrating agent such as, but not limited tco, alginic acid
and corn starch; a lubricant such as, but not 1limited to,
magnesium stearate; a gildant, such as, but not limited to,
30 colloidal silicon dioxide; a sweetening agent such as sucrose or
saccharin; and a flavoring agent such as peppermint, methyl
salicylate, or fruit flavoring.
When the dosage unit form is a capsule, it can contain, in
addition to material of the above type, a liquid carrier such as

35 a fatty oil. 1In addition, dosage unit forms can contain various
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such that it exerts its effect in inhibiting P-gp from decreasing brain blood levets ;{{hgxpmpogpds of
the present 5 invention. To that end the P-gp inhibitor and the compounds of the present invention
can be admWiisyeeb423the same time, by the same or different route of admiki€¥ati9a/2825at different
times. The important thing is not the time of administration but having an effective blood level of the

P-gp i.”hib”oéglo Sgitable,P-gp inbibitors include cyclosporin & veapamil, tgmoxiien, ghiaigine,
Vitamin E-'Io %]f ritonavir, megestroﬁ acetate, p%gestero%e, rapamycin, )
10,11-methambidibefRbs FeraREe pHepRtHiagmes Laditing deffatelSUcRHEEF 28988 EK506,

VX-710, LY335979.RS6n833, Gfr102,.948 8ad aiher steaidedt isd5 i heswpaaesieoddhatagditional
agents will be found that do the same function and are also cqnsidered to be Lﬁefui. .'Lhe P-g£
inhibitors c& Hel&dmitiiBRIP ATy, DaraRteralf-8% IN R HEDo28D, 8D-4ébo). tobically,
sublinguallyrectallyaintracasally, inttathed¢dlly aod byo 20hmpiaritiTae toemapendicallysoffecthee

amount of the o Lbluiors e rouagut G40 ahail.300 malkalday. Pgjetablyahant Qfato about

150 mg/kg daily. It is understood th e a patient may be started on one dose, that dose may have
to be variefever PBfmerastHe paf&st's condition changes. When administered orally, the P-gp

inhibitors can be administered indaseal dosage darmsitos ok adlitbaiatraticasish&powa taeose
skilled in the art. These dosage f(érms inctlude the.usu%l solidémit do%age f(%rms of tat%lets an
capsules aZ'3bhéfad quEudEl oS 8e forms sh“é%aalsrsolu]ﬁ%ns, g&%ﬁeensioﬁg and elixirs. When the solid
dosagd formstareisssl, fths prefarrdenthat tHeyebdof thre dustainadi release type so that the P-gp

inhibitors need to b administered gnlyanea gnvigedaily .7 fg%@@h@@éﬁg@,foam%@gemimstered to

the patient one thru 35 four times daily. It is preferred that the P-gp inhibitors be -78 9 JANUARY 2006

WO 03/006223WEFTNGINS/22955 dRRiTREreBRRthEF Y or fdller HRTES S YHayP Hor@breféiably

following components: a sterile diluent such as water for
injection, saline solution, fixed oil, a naturally occurring
15 vegetable o0il such as sesame o0il, coconut o0il, peanut oil,
cottonseed oil, and the like, or a synthetic fatty vehicle such
as ethyl oleate, and the like, polyethylene glycol, glycerine,
propylene glycol, or other synthetic solvent; antimicrobial
agents such as benzyl alcohol and methyl parabens; antioxidants
20 such as ascorbic acid and sodium bisulfite; chelating agents
such as ethylenediaminetetraacetic acid (EDTA); buffers such as
acetates, citrates, and phosphates; and agents for the
adjustment of tonicity such as sodium chloride and dextrose.
Parenternal preparations can be enclosed in ampoules, dispcsable
25 syringes, or multiple dose vials made of glass, plastic, or
other suitable material. Buffers, preservatives, antioxidants,
and the like can be incorporated as required.
Where administered intravenously, suitable carriers include
physiological saline, phosphate buffered saline (PBS), and
30 solutions containing thickening and solubilizing agents such as
glucose, polyethylene glycol, polypropyleneglycol, and mixtures
thereof. Liposomal suspensions including tissue-targeted
liposomes may alsoc be suitable as pharmaceutically acceptable
carriers. These may be prepared according to methods known for
35 example, as described in U.S. Patent No. 4,522,811.
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once or twice daily. Hence, it is preferred that the P-gp inhibitors be administeigd Ap oA dossss form
and further it is preferred that the solid dosage form be a sustained release 5 form which permits once
or twice daiNvadsSimp4R3is preferred that what ever dosage form is used, that iPE&/te&l@aath so as to

protect the P-gp inhibitors from the acidic environment of the stomach. Enteric coated tablets are well

known to those Skﬂﬂgd inthe art. 1o addien. Cﬁw'eéef"'Ewﬁyé@a'mmw%%wi@@ cpatRd to

protect from the acidic stomach, are also well known to those skilled in the art. In addition, the P-gp
inhibitors cBRYEE&dmiristereg BatEtlerafiy e n B isferdBinacARRal i ABY ERF b&odY

administered &, 1Ms depedMr SR 8¢ depeHR1 4 IhesP-gp infvhitarssan be given sdlingeady. When
given sublingually, the P-gp inhibitors should be gjven one thru four times daily in the same amount
as for IM a&Fg#ﬁgéﬁtioﬁo%%ﬂgSél?\hiﬁﬁgresaggn t;!éogrl\%lr? ?ntt%gﬁlasgally?ﬂ%en S%En %‘yn-thisnr%%te of
adminiStratigmihe & ppropriate ldossg) exfiodnsi 20car nasdlkedmay @ iy powderssissssknowndto those

skilled in the,art The dosage of the RagRdnhibitopsfariatanasal adminisiiation is the:saeas for IM
administration. The P-gp inhibitors can be given intrathecally. When given by this route of
administrafidi®¥fle appréififlte dosage fo?ﬁié’ér?@ﬁiﬁé%?ﬁarenterzﬂ AHETBIhGs is kAGHA to those

skilled in theo Byt FtiedRgieindjbitpes gam beigivendogicabndVheregivanxby thisteanedd for
administration, the ropriate dosage form is a .cream, ointment or atcghBecau e of the amount of
the P-gp 36 Fn%ﬁgfgig%éledoeaé tg%ceﬁa MiniS %:?e%dl %nespéﬁgﬁ isw BPe grrgg. o?vse?/ers,?%g{aerﬁde;)l}rrﬁ that
can b&0delivbrechiby a patch is limited. Therefore, two or more patches may be required. The number

and size of the paieh is notimpqdasts whad is; mRerans hat a.dhejareriicalr-efedive apount of
the P-gp inhibitors be 35 delivered as is known to those skilled in the art. -79 9 JANUARY 2006 WO

ay006423¢ﬁfﬁﬁkﬁﬁﬂﬁ%%§5(IV' IM, depo-IM, SQ, and depo-SQ), sublingually,
intranasally (inhalation), intrathecally, topically, or

rectally. Dosage forms known to those skilled in the art are
15 suitable for delivery of the compounds of the invention.
Compounds of the invention may be administered enterally or
parenterally. When administered orally, compcocunds of the
invention can be administered in usual dosage forms for oral
administration as is well known to those skilled in the art.
20 These dosage forms include the usual solid unit dosage forms of
tablets and capsules as well as liquid dosage forms such as
solutions, suspensiong, and elixirs. When the solid dosage
forms are used, it is preferred that they be of the sustained
release type so that the compounds of the invention need to be
25 administered only once or twice daily.
The oral dosage forms are administered to the patient 1, 2,
3, or 4 times daily. It is preferred that the compounds of the
invention be administered either three or fewer times, more
preferably once or twice daily. Hence, it is preferred that the
30 compounds of the invention be administered in oral dosage form.
It is preferred that whatever oral dosage form is used, that it
be designed so as to protect the compounds of the invention from
the acidic environment of the stomach. Enteric coated tablets
are well known to those skilled in the art. In addition,

35 capsules filled with small spheres each coated to protect from
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The P-gp inhibitors can be administered rectally by suppository as is known togthase skliedigghe art.
The P-gp inhibitors can be administered by implants as is known to those skilled in the art. 5 There is
nothing novB@ByR&S route of administration or the dosage forms for adminP§t€ARG2RE25-gp
inhibitors. Given a particular P-gp inhibitor, and a desired dosage form, one skilled in the art would

know how (0 pregate he gopigprAte asage oo e g KLINIGLLLO Lishauld be,angagent t
e hitigrL0 L

one skilled i the art t e exact dosage and frequency of administration will depend on the
particular c@#ipounds of the invention administered, the particular condition being treated, the severity

of the condition bgipg treatgsniha 3gerv@ight ganaral physieal 15:canditien ofdae padiasiaratient,
and other medication the iggivid may be taking z;llsj‘rg,we I known to administerin?1 ?ﬁh%/bs(icians who
are skilled iINRRERR Y rtiBitioN of APE Ci¥&vdge 28°THE EoRpbanas o thé fivettiohihhibit di&avage

of APPs bet_izvﬁﬁr_bﬁ/tet%%_oamd A§p5§6¢mm1nereddorittieihﬁ‘é>695 Isofermiegress imiitant tkkeredf or at a
correspondyg. site 2 Yfig(eni. isqiorm.Suchas AR o APRE/ALY adpuggbierepioo,

(sometimes referred to as the "beta secretase site"). While not 25 wishirig to be bound by a particular
theory, inhiBRIORASF beta-Tsetfet®e A8HHRAIs thatigHt ks irfinsit priRRRE6N SF bétECBNARSIHPeptide (A
beta). Inhibiignaagtivity isslemonsitated /ia-ane ofra vasebicrdnibilinsrassayshuheraly sleavage of
an APP substrate in the pgesence]gf atbega-secr dtase enzyme is .30 F:itnal){nza??idin the presence of the
inhibitory c l%%%%ﬁd,lu%derr%gnd?tloonus norma‘ﬂ? Sutfcient toF8SUTt in 2realY&§'a the bata-sblretase
cleavd@e sitexdReductich chAPPwtlodwage pd therifetaase dretaseanicadage sitmeodyrared wadtan

untreated of jnackiue controlis; correlated withdinhibitory f;gg\fibér&ssgyc%%&y%ae&s hakeatsbe used to
demonstrate efficacy of the compound -80 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255
Compounds of the invention may alsc be advantageously
delivered in a nano crystal dispersion formulation. Preparation
of such formulations is described, for example, in U.S. Patent

15 5,145,684. Nano crystalline dispersions of HIV protease
inhibitors and their method of wuse are described in US
6,045,829. The nano crystalline formulations typically afford
greater biocavailability of drug compounds.

The compounds of the invention can be administered

20 parenterally, for example, by IV, IM, depo-IM, SC, or depo-SC.
When administered parenterally, a therapeutically effective
amount of about 0.5 to about 100 mg/day, preferably from about 5
to about 50 mg daily should be delivered. When a depot
formulation is used for injection once a month or once every two

25 weeks, the dose should be about 0.5 mg/day to about 50 mg/day,
or a monthly dose of from about 15 mg to about 1,500 mg. In
part because o¢of the forgetfulness of the patients with
Alzheimer's disease, it is preferred that the parenteral dosage
form be a depo formulation.

30 The compounds of the invention can be administered
sublingually. When given sublingually, the compounds of the
invention should be given one to four times daily in the amounts
described above for IM administratiom.

The compounds of the invention can be administered

35 intranasally. When given by this route, the appropriate dosage
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inhibitors of the invention are known. Representative assay systems are descripgdNesgxamplss in
U.S. Patents No. 5,942,400, 5,744,346, as well as in the Examples below. The enzymatic activity of
beta-secretd%@ &ePeuE3 production 5 of A beta can be analyzed in vitro or in VRGI/USIRG?Atural,
mutated, and/or synthetic APP substrates, natural, mutated, and/or synthetic enzyme, and the test

compound..The analysis may. inyplve pringary or ndaryscells expressing natiye . gynutaps.and/or
synthetic AE%rgﬁd 8r¥1z%ymae, aﬁl%lal mcl)%:é%a 1é%x§§§§si§§ native APP and enzyme, or may ustilize
transgenic ik fhoddls dfiftesdil the sdbsragear@enzye. DéteclisRRTUBASynfatic &dtRity can

be by analysis,ehenerr raereofdhanclsavaganiodusisior sxampley inwsuneassaye Huremetric or
chromogenic assay, HPLC, or other means of detection. 15 Inhibitory compounds are determined as

those haviftPHEabifty 18 RIEASSHESSHBUnt of beta-secretase cleavage product produced in
compasison to a ctimérol, evigrelbeta-secrtetasehanediatesintleéavagecrrthe beactiodrsystereisasbserved

and measyreglinhe absepce oinhibilaryaemapudles 20 Rele-sarLelage Uatious Lomgke

beta-secretase enzyme aré known, and are available and useful for assay of énzyme activity and
inhibition of @AZyriéRActRAty. 2T hBSE FIIGIE AtV TBBEMITIRARL, &fd 25 syifElc foerm<BPifRe

enzyme. Humambeta-secretase iskaown agBetafienABP cleaing Engpe(Béd E)oAspZnand
memapsin 2, and has b?\j%/% charactggized forgxample, inU.S. F.’atené_‘No. 5,744,346 and uglished
Bob 8Si

PCT patent&pitatidhs Whosih 758725 600/09818 - WoT1723633 *ark BA e 88H&MES in 30
literatlife palicatiohsHIMsadmenalstk@39 oMol. Cell. Neurosci. 14:419-427; Vassar et.al., 1999,

Science 286:735+{41; Yauet-alnd999, Maturg 402:533:33 7 -3inha gt.aly, 1999 sNafire40:a37-540;
and Lin et.al., 2000, PNAS USA 97:1456-1460). Synthetic forms of the enzyme have also, been 35

described (VREIS22587 andID0BEASHY). Betd-Laeretze Gan Jd'B13PFARRIER Y2 086529

form is a cream, ointment, or patch. Because of the amount of
the compounds of the invention to be administered, the patch is
15 preferred. When administered topically, the dosage 1is from
about 0.5 mg/day to about 200 mg/day. Because the amount that
can be delivered by a patch is limited, two or more patches may
be used. The number and size of the patch is not important,
what 1is important is that a therapeutically effective amount of
20 the compounds of the invention be delivered as is known to those
skilled in the art. The compounds of the invention can be
administered vrectally by suppository as is known to those
skilled in the art. When administered by suppository, the
therapeutically effective amount is from about 0.5 mg to about
25 500 mg.

The compounds of the invention c¢an be administered by
implants as is known to those skilled in the art. When
administering a compound of the invention by implant, the
therapeutically effective amount is the amount described above

30 for depot administration.

The invention here is the new compounds of the invention
and new methods of using the compounds of the invention. Given
a particular compound of the invention and a desired dosage
form, one skilled in the art would know how to prepare and

35 administer the appropriate dosage form.
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WO 03/006423 PCT/US02/22255 extracted and purified from human brain tissgg ANUSEN2006
produced in cells, for example mammalian cells expressing recombinant enzyme. Preferred
compounds¥feigfeetrse to inhibit 50% of beta- 5 secretase enzymatic activityP&tTalSop@etitFation of
less than 50 micromolar, preferably at a concentration of 10 micromolar or less, more preferably 1

micromolar of less, and. (ast e(e1aply. 0 naRAIMPlAL et ARA substale 10 pssayadthat

demonstrate inhibition of beta-secretase- mediated ¢ eavage of APP can utilize any of the known
forms of APP, inehflingthes695EaHiFrdSacidPhormamisspedeseribed By ikang &4, 198PENature

325:733-6,4he if-amine acidisetype desaidhediby Kitagueli edale, 108 NatYn3dh:R30232, and
15 variants such as the Swedish MytationéKMG?O,-iNL) APP-SW), the London Mutation VZl?GF),
and othersS8EETI%kafBRY .S L PateRt NGB 766 846 578 Biso Hardy. T09" Nakfs G&T&. 1:233-

234, fof a review dckno(ri Vdriamomutationsi Wpkitionesl use fubdsubstrates inthuderthéedibrsicaamino
acid modifiggtion, ABR-KK 20 diselased. for example, in WO Q9/14369,fragmenty of ABEy-28d

synthetic peptides containing the beta-secretase cleavage site, wild type (WT) or mutated form, e.g.,
SW, as dedartied!fdr ERadBle, i1, STPASHNGS, RN G 5HAINBENIIB 18y THECRPP iftfstrate

contains the-helaisesrelaseeleavags siavas efARRiKMPAINLAA) facexaipieya complete APP

peptide or variant, an APP fragment, a recombinant or.synthetic APP, or a fusion peptide. Preferably,
the fusion ﬁgﬁf%%lﬁf%ﬁfbses ‘[’H% %Hélfea-s%%'rce %sgb }E?eea(vaéfé%itg fﬁ%%al’tf)lga p%%ﬁag%&vin%ma’ ?noollgiy

usefulfor emzyivprtidgsayafol examplenhaving isokationertion 80 detectiraprpertes. Such
moieties, inclyds for example, an.- Antigenic.gaitope, frantibadysbinding, a lahel of gther, dedection
moiety, a binding substrate, and the like. -82 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255
Antibodies degenerative dementias, including dementias of mixed wvascular
and degenerative origin, dementia associated with Parkinson's
disease, dementia associated with progressive supranuclear
15 palsy, dementia associated with cortical basal degeneration, and
diffuse Lewy body type of Alzheimer's disease.

The compounds of the invention can be used in combination,
with each other or with other therapeutic agents or approaches
used to treat or prevent the conditions listed above. Such

20 agents or approaches include: acetylcholine esterase inhibitors

such as tacrine (tetrahydroaminoacridine, marketed as COGNEX®),

donepezil hydrochloride, (marketed as Aricept® and rivastigmine

(marketed as Exelon®); gamma-gecretase inhibitors; anti-
inflammatory agents such as cyclooxygenase II inhibitors; anti-
25 oxidants such as Vitamin E and ginkolides; immunological

approaches, such as, for example, immunization with A beta

peptide or administration of anti-A beta peptide antibodies;

statins; and direct or indirect neurotropic agents such as

Cerebrolysin®, AIT-082 (Emilieu, 2000, Arch. Neurol. 57:454),
30 and other neurotropic agents of the future.

In addition, the compounds of the present invention can
also be used with inhibitors of P-glycoproten (P-gp). The use
of P-gp inhibitors is known to those skilled in the art. See
for example, Cancer Research, 53, 4595-4602 (1993), Clin. Cancer

35 Res., 2, 7-12 (1996), Cancer Research, 56, 4171-4179 (1996),
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Products characteristic of APP cleavage can be measured by immunoassay ugipgNairRe aotisodies,
as described, for example, in Pirttila et.al., 1999, Neuro.Lett. 249:21-4, and in U.S. 5 Patent No.
5,612,486. defdl@a#diodies to detect A beta include, for example, the monocR§iTAVaeRiB38y 6E10
(Senetek, St. Louis, MO) that specifically recognizes an epitope on amino acids 1-16 of the A beta

peptide; antibodies 6%9 164 ta t} r Basig Rersa en Islapg NY) that
10 are spgéllﬁté%? ﬁ%rlnan% b%g%w-?g%%géﬁgz,t;ﬁgsgpge}ﬁé%é% an%%gntibodieﬁ?y?ﬁcpgniz@ﬁ]e
junction redioRGftiRtE-dyes jeptidat tiesitd beadedr Yedidaés tecarkt 3P, 48lRERBED T U.S.

Patent No. 5,583,848, Antibedies ¥aised agairst a- syatieticipeptiderafyesidues 394t0 5¥e6hAPP
and SW192 15 antibody raised agbainst 9%—5

596 of thg S\t/\ﬁedish rrgutatio areFaIstci1 useful in .
immunoasSSFSFAPE Endit8 tikavage prodticts s lescibed Tt 8 Patent NoST5,804, 102 and

5,721,330. AssaytSystemsI20 Aksay<sfot deternfingy ARRidesvayeatthelisetasapretate cleavage

site are wellknown indhe aft, Fxemplary.assays. g, dassrbedforexamplesiny- S patengphlos.
5,744,346 and 5,942,400, and described in the Examples below. 25 Cell free assays Exemplary

assays thatB&n Basef%o dbhfsititte #R56niBtory AetViT of #te €Bmpstinds ofthefiRvERfoN are

described, farxampleria WORR/27360, \BiQ A§/0381%cand:HeS. tRatentstNe.dm 42404 6n6n
5,744,346. Such assays can be 30 performed in cell-free incubations or in cellular incubations using
cells expre?éliﬁg;jaa Béfgg-s&r:lre a%:(gee %E ah Ei%gukfset‘fe?tele ﬁgv}%?;ea %é?g-sérc?lf‘eltgég%]féavage site. An
APP dQbstrate cositdinixiglthe bhem-sévleiade cleavagelside of PRy $poeiample, seorppleid APP or

variant, an ARR 3% fragment, o a yecombipant g synthete APP subgiiate.containings83 21
JANUARY 2006 WO 03/006423 PCTIUS02/22255 the amino acid sequence;: KM-DA or NL-DA, is

incubated iAtRESpFese RES BT PEELSBEretasBRAN S a fidgrhenPitdieBp brgnzosuberane,

phenothiazines, acridine derivatives such as GF120918, FK506,
VX-710, LY335979, PSC-833, GF-102,918 and other steroids. It is

15 to be understood that additional agents will be found that do
the same function and are also considered to be useful.

The P-gp inhibitors can be administered orally,
parenterally, (IV, M, IM-depo, sQ, SQ-depo), topically,
sublingually, rectally, intranasally, intrathecally and by

200 implant.

The therapeutically effective amount of the P-gp inhibitors
is from about 0.1 to about 300 mg/kg/day, preferably about 0.1
to about 150 mg/kg daily. It is understcod that while a patient
may be started on one dose, that dose may have to be varied over

25 time as the patient’s condition changes.

When administered orally, the P-gp inhibitors <can be
administered in usual dosage forms for oral administration as is
known to those skilled in the art. These dosage forms include
the usual solid unit dosage forms of tablets and capsules as

30 well as liquid dosage forms such as solutions, suspensions and
elixirs. When the solid dosage forms are used, it is preferred
that they be of the sustained release type so that the P-gp
inhibitors need to be administered only once or twice daily.
The oral dosage forms are administered to the patient one thru

35 four times daily. It is preferred that the P-gp inhibitors be
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synthetic or recombinant polypeptide variant having beta- secretase activity angl gfiqcfivg yotlegve the
beta-secretase 5 cleavage site of APP, under incubation conditions suitable for the cleavage activity
of the enzy) Gifified’s substrates optionally include derivatives that may be PeSiarbeR/@2ai3s or
peptides that contain the substrate peptide and a modification useful to facilitate the purification or

detection of gqel r119 S&eeolt_igg Qr iiESh%‘%tat'; ecretase cleavage, pr gycgs. ygyfulmgpgif&aé@g; ai%}llgde the
insertion of & KNown antigenic epitope for antibo y binding; the linking of a label or detecta moiety,
the linking ofiasindihg BubsEatéaand the likerSaitablecinduibatidie EBRERBNS FAta dEsfreBi@Ritro 15

assay inclugey, foy;iexaplse appiexinaialy 280 Nangppiar taddhdriciosmalansabstiatenapproximately

10 to 200 picomolar enzyme, .and approximately 0.1 nanorg]olar %) 10 microgmlar 'glhibitf)r compound,
in aqueous SbIRIT H A apptokintAte pEPota - AoRPaB X iNarly 37 §5§ieat & ot S tiReDeriod of
approxdmatety-th0 2Riminutes td B8shoums eTlesecimtabatien tpnditiehsare ekemidayrefy aed can be

varied as required forthe pagticilar assay,fompongits and(ge desired meastugment systen,

Optimization of the incubation conditions for the particular assay components  should account for the
specific bereéGetasetenAnPudet aRd B #s pHBbtirsn 24ty A8 diRBNAFERRARES Qhd/BRearkers
that might bedusachin therassaye and4bedikeaSushopiireization ikdeuwting anghwienaiequise undue
experimentation. One useful assay utilizes a fusion peptide havj altose binding protein (MBP)
fused to the T-tsHRingF 125 anfiflo %%ﬁijlst&fo 30 APEEIWS ‘T’h&aﬁﬁ%%oﬁfb%?ﬁs %gﬁgjgedg 8nealﬁg§ssay
substildte bysaniti-M8&tedptte gntivoelyt InCubaticrhef theichpturetddusion, proteindd tee mebence of

beta-secretgse results ip, gleavageaf the gubsirate, at the beta-secretase cleavage site. Analysis of
the cleavage activity can be, for example, by immunoassay of 35 cleavage products. One such

immunoassay detBets 3hidienss FIANUARY 2008 WO 1606425 PRUSIBN 2255 2hfBpe
exposed atdhesarbexy tefminus philie Cleavet fi8i®fed parenterally they can be

administered IV, IM, depo-IM, SQ or depo-SQ.

15 The P-gp inhibitors can be given sublingually. When given
sublingually, the P-gp inhibitors should be given one thru four
times daily in the same amount as for IM administration.

The P-gp inhibitors can be given intranasally. When given
by this route of administration, the appropriate dosage forms

20 are a nasal spray or dry powder as is known to those skilled in
the art. The dosage of the P-gp inhibitors for intranasal
administration is the same as for IM administration.

The P-gp inhibitors can be given intrathecally. When given
by this route of administration the appropriate dosage form can

25 Dbe a parenteral dosage form as is known to those skilled in the
art.

The P-gp inhibitors can be given topically. When given by
this route of administration, the appropriate dosage form is a
cream, ointment or patch. Because of the amount of the P-gp

30 inhibitors needed to be administered the patch is preferred.
However, the amount that can be delivered by a patch is limited.
Therefore, two or more patches may be reguired. The number and
size of the patch is not important, what is important is that a
therapeutically effective amount of the P-gp inhibitors be

35 delivered as is known to those skilled in the art.
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protein, for example, using the antibody SW192. This assay is described, for e)éaﬂ‘?\ll‘gl At'h%oé’ tent
No 5,942,400. 5 Cellular assay Numerous cell-based assays can be used to analyze béta- secretase
activity and®iO0pryeesking of APP to release A beta. Contact of an APP substRi&/Vist3/a2255
beta-secretase enzyme within the cell and in the presence or absence of a compound inhibitor 10 of
the invention can he used to demonstrate beta-secretase inhibjito vity; of un
Preferably, assay{l)}rﬁheelﬁEIJ-I’%}LZ,enC.‘Lé1 %?%ql}s%ﬁl inﬁi%ﬁoryggomgﬁnﬁ%%\%éé atglpega%%%;%%%t 3?) Yo, most
preferably &vPBSEABOLYS5E% iMMiBHHEHDS Hife tdesematid déedtyl astédmpared with a non-inhibited
control. 15 In onegabedigient ielisithat satusallyexpLess: heta spsretase angusad sAligynatively,
cells are modified to express a reg m(gin,ant beta-secretase or synthetic variant enzyme as discussed
above. The“REW’s&t?stF&Ft@?ﬁaﬁlﬁJe S\L& ed o HE @fttire medium and is preferably expressed in the
cells. Gells 20 thaTimaterally exptésisndPRovatianbonmutéet formseofP RAoi resiis tednisiormed to
express an Jgafopm.af AP, tapber yariant AR recombinanter sypthstic AP, ARR.fragment, or

synthetic APP peptide or fusion protein containing the beta- secretase APP cleavage site can be used,

provided thad#ie 95 8% re8se® APPIS Béfiffted RPcbntAct HRSenSfmeSaRPERzyA2HR  cledRage

activity candpg analyzag: Humanmeell linesithataesmalyproeespiditadropndPRpprayide e useful
means to assay inhihitor zctiviti%s 01;3 the comkp%unds of the invention. Production and release of A
beta 30 and/3F Btfer-clédv é’er p?o&uctsqgtolt‘rlmelcull{:u% ‘medium can be measured, for example by
immuih®assay, suth ashtfesteripdlotppagezyime-tinketeinsidddassay(EesughtasthaEL IS2e Cells

expressing apn APPsuhsiate and an.gelive-Degr sgareiase canbeincybatedig e pregengaof a
compound 35 inhibitor to demonstrate inhibition of enzymatic activity as -85 9 JANUARY 2006 WO

03/006423 PREEASSGEB 225 RERPATEd witf a cohffol. ASKAR 3 Peta-2dRcRdss eaRbe the

particular condition being treated, the severity of the
condition being treated, the age, weight, general physical
15 condition of the particular patient, and other medication the
individual may be taking as is well known to administering

physicians who are skilled in this art.

Inhibition of APP Cleavage

20 The compounds of the invention inhibit c¢leavage of APP
between Met595 and Asp596 numbered for the APP695 isoform, or a
mutant thereof, or at a corresponding site of a different
isoform, such as APP751 or APP770, or a mutant thereof
(sometimes referred to as the "beta secretase site"). While not

25 wishing to be bound by a particular theory, inhibition of beta-
secretase activity is thought to inhibit production of beta
amyloid peptide (A beta). Inhibitory activity is demonstrated
in one of a variety of inhibition assays, whereby cleavage of an
APP substrate in the presence of a beta-secretase enzyme is

30 analyzed in the presence of the inhibitory compound, under
conditions normally sufficient to result in cleavage at the
beta-secretase cleavage site. Reduction of APP cleavage at the
beta-secretase cleavage site compared with an untreated or
inactive control is correlated with inhibitory activity. Assay

35 systems that can be used to demonstrate efficacy of the compound
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measured by analysis of one or more cleavage products of the APP substrate9 ﬁg\w'grwlgo'g@ibition
of beta-secretase activity against the substrate APP would be expected to decrease release 5 of
specific betAvéegtgtedesinduced APP cleavage products such as A beta. Alth®4ghuse2?2saral and
non-neural cells process and release A beta, levels of endogenous beta-secretase activity are low
and often diffigu t t% detecg ?y I% A. Th% Yse cif %ell gyrpes]grg I&rrllown t%ga}/gseennh% c%gebegas-gecretase
activity, enhanced p%%essmg ol APP 10 R%e?a, andror énhanced pro&)uctlon of A" beta are tRerefore
preferred. Forsdearmplea ransféesionidiedells Wil theZarrlish Mutant orfh-of ARPSRAFPP-SNY): with
APP-KK; of With, ADRy SW-Kis previges cellghaving ephapsed helarsectetaseds, activity and
producing amounts of A beta that can be readily measured. In such assays, for example, the cells

expressing APP aritf bett S8 Fetas e Tidubated ff BecifFE Hhadfint iR &P SIRERICHE diitable for
beta-sacretase enpgnaticaativily adiis1zel@avagevdite-on thre ARPwidbsirates Qg erposuelof the

cells to the compouynd ingi(p/btgg th%y?;@ﬁé'@&?,f A‘A(?ﬁz %(z)asscelc‘lﬂ@é%Fhe.n@ggmlanq(ggg}:eegmount of

CTF99 frag“r%er?tseo 'APP'in the cell’ lysates is re compared with the control. The cleavage
products ofaRApanEahalzed SFoFEREMpRIBY Hatuhes 5 Feammiwith SPifRiaitbbties, as

discussed ahgve. Rrefared cglis fprgnalysis of betarssesietase Brivity ipelideipimans Burran
neuronal cells, primary transgenic animal neuronal cells where the transgene is AllDP, %n%g{her cells

such as thB5¢ P b stabtB 263 cell THBEXpraSsing APP, filexafMpfd™30 APBXEW. In VIVS 858ays:
animalimodetp Masimirssanimaalime ded® 2anapel usedzyrenalyze betayseotetdse eactivinagdior

processing gl AR Insaiese Abela. S qescibsdabowe. Lol xpinle. rapsgsal apimals
expressing -86 9 JANUARY 2006 WO 037006423 PCT/US02/22255 APP substrate and

beta-secret@%élé?ﬁzﬁ/hﬁe Srb¥ied §¢n be by analysis of one or more of the

cleavage products, for example, by immunoassay, flurometric or
chromogenic assay, HPLC, or other means of detection.

15 Inhibitory compounds are determined as those having the ability
to decrease the amount of beta-secretase cleavage product
produced in comparison to a control, where beta-secretase
mediated c¢leavage in the reaction system 1is observed and
measured in the absence of inhibitory compounds.

20

Beta-secretase

Various forms of beta-secretase enzyme are known, and are
available and useful for assay of enzyme activity and inhibition
of enzyme activity. These 1include native, recombinant, and

25 synthetic forms of the enzyme. Human beta-secretase is known
as Beta Site APP Cleaving Enzyme (BACE), Asp2, and memapsin 2,
and has been characterized, for example, in U.S. Patent No.
5,744,346 and published PCT patent applications W098/22597,
WQ00/03819, W0O01/23533, and WO000/17369, as well as in

30 literature publications (Hussain et.al., 1999,
Mol .Cell.Neurosci. 14:419-427; Vassar et.al., 1999, Science
286:735-741; Yan et.al., 1999, Nature 402:533-537; Sinha
et.al., 1999, Nature 40:537-540; and Lin et.al., 2000, PNAS
USA 97:1456-1460) . Synthetic forms of the enzyme have also been

35 described (WO098/22597 and WO00/17369). Beta-secretase can be
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demonstrate inhibitory activity of the compounds of the invention. Certain trang%?rgi%aé@ dels
have been described, for example, in U.S. Patent Nos: 5,877,399; 5 5,612,486; 5, ,(42;5,720,936;

5,850,003; 3V®rBoe#2and 5,811,633, and in Ganes et.al., 1995, Nature 3733231/U2fe228% are
animals that exhibit characteristics associated with the pathophysiology of AD. Administration of the

compound Jpibliars of e venliofelathe Fagoepigylice deastbed J0Jerein piovidgs ai.
alternative metﬁoatfor demonstrating the inhibitory activity of the compounds. Administration of the
compound®rdystrdmatuti€aihl stfecthrcarrier BRtEia B BRHiATStrafive YBut K F684MREs the
target tissugdp &b Apphepdatgtherapeutic amount is also preferred. 15 Inhibition of beta-secretase
mediated cIeavagPe of APP %t the beta-secretase cJLrefavi‘?e sitetand‘othAk?eta eolgasefcabn tge )
analyzed in these"ATATHIZ B nTSIRTe LI ags Hagmants i thd Xhimals Body filidSS6éh as
cerebrdl flusdortissises. eAngiysisiof el tissyesfor A betactepositsiompladuesiss 20@afered. On

contacting gn ARP substrate with abata-secretase anzyme Jp {be prasenge qfian inhipitory sompound

of the invention and under conditions Sufficient to permit enzymatic mediated cleavage of APP and/or
release of A%Eta fIBRT hePSGistFAR hel2 S E6RIIRIRIE dtihe fiffentiBRGr8echvE 16 TRk beta-
secretase-mediatiadmwdaavage-ofl ARP. at the beta-secretase cleavage site and/or effective to reduce
released amggnts 8f A_beta. Where such contacting is the administration of the inhibitory compounds

. ubstrat . .
of the inve | model, for 30 example, as described above, the compounds are effective
to redQce A betaRpusitiontihdiraindisnoas tofakie anindli bhtitonredete the hansssrzatdieesize of

beta amylojglglagues. Where sdch-admipistration s 19 aumap sybjechdhe compords.are reffective
to inhibit or slow the prg‘grﬁession of disease 35 characterized by enhanced amounts of A beta, to slow

the -87 9 FIUARY 2866 WO BS066223BE AU RIS ™al" 1sotype described by

Kang et.al., 1987, Nature 325:733-6, the 770 amino acid isotype

described by Kitaguchi et. al., 1981, Nature 331:530-532, and

15 ~wvariants such as the Swedish Mutation (KM670-1NL) (APP-SW), the

London Mutation (V7176F), and others. See, for example, U.S.

Patent No. 5,766,846 and also Hardy, 1992, Nature Genet. 1:233-

234, for a review of known variant mutations. Additional useful

substrates include the dibasic amino acid modification, APP-KK

20 disclosed, for example, in WO 00/17369, fragments of APP, and

synthetic peptides containing the beta-secretase cleavage site,

wild type (WT) or mutated form, e.g., SW, as described, for
example, in U.S. Patent No 5,942,400 and WO00/03819.

The APP substrate contains the beta-secretase cleavage site

25 of APP (KM-DA or NL-DA) for example, a complete APP peptide or

variant, an APP fragment, a recombinant or synthetic APP, or a

fusion peptide. Preferably, the fusion peptide includes the

beta-secretase cleavage site fused to a peptide having a moiety

useful for enzymatic assay, for example, having isolation and/or

30 detection properties. Such moieties, include for example, an

antigenic epitope for antibody binding, a label or other

detection meiety, a binding substrate, and the like.
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progression of AD in the, and/or to prevent onset or development of AD in a patiamN enrek fgabe
disease. Definitions/Abbreviations 5 The following abbreviations/definitions are used interchangeably
herein: All t&V§e806423% are in degrees Celsius (C). TLC refers to thin-layer cREIMBRESRy. psi
refers to pounds/int. 10 h refers to hours. HPLC refers to high pressure liquid chromatography. THE
refers to teggthro(;%asn. LDA refers to lithium diisopropylamide DMF refers to dimethylformamide. 15
DIPEA reféfa-to-ansepropylethylamine EDC refers to ethyl- I-(3-dimethylaminopropyl)carbodiimide or
1-(3-dimethylamifoprépyh <3-etipae bediivide hpdroBRbridee 3YeBE refers kel Rgafvsetemabtriazole.

HOAt refers g, lnHydoxy- (-pzabepzetiazsle, 20 HAT 1L refers tyQsirfigaenzetiazalng) N, N.N',N'-
tetramethyluroniumhexafluorophaosphate. NMM refers to N-methylmorpholine. NBS refers to

N-bromosutRiniftid&t Feea eterdlto trietiyidminEe 35 &8 Lkteré fo 1 AtaimettitSthaxy cHrfonyl or t-
butoxygarbpaykr€OM:C(CGHB)R QRBZ refers tudenayloxycarbodyle sCA-0-CH2-phenyh. EMOC refers

to 9-fluorenylmethyl carbonate ref ksto t iflgg%ci%if a}acrllng :000H.,30LDL L f]grsg)t
1,1'-carbon§?d:|§rl1l| %’zol%g%a%l}r{% rg%r's t% a{_en ac%l?eous satura_tedlsgcﬁaom C gri S% solu%or']. e
Chromatogkaptiy (colPin drithftasER$PAHMBESrEphy) TERTB t6SBurificatioR/isSepreation oPEBMPounds

expressed as{gyppori.c 889 IANUARY2Q06¥¥R Q006443 BEI1WS0262225a¢luet). lhisw
undenﬂooqgggﬁﬂg%SEQN¥gE¥$gg¥gb?ggugasic Research, Staten Island, NY) that
10 are sgpecific for human A beta 1-40 and 1-42, respectively; and
antibodies that recognize the junction region of beta-amyloid
peptide, the site between residues 16 and 17, as described in

U.S. Patent No. 5,593,846. Antibodies raised against a
synthetic peptide of residues 591 to 596 of APP and SW192

15 antibody raised against 590-596 of the Swedish mutation are also

useful in immunoassay of APP and its cleavage products, as

described in U.S. Patent Nos. 5,604,102 and 5,721,130.

Asgssay Systems

20 Assays for determining APP cleavage at the beta-secretase
cleavage site are well known in the art. Exemplary assays, are
described, for example, 1in U.S. Patent Nos. 5,744,346 and
5,942,400, and described in the Examples below.

25 Cell free assays

Exemplary assays that can be used to demonstrate the
inhibitory activity of the compounds of the invention are
described, for example, in WO00/17369, WO 00/03819, and U.S.
Patents No. 5,942,400 and 5,744,6346. Such assays can be

30 performed in cell-free incubations or in cellular incubations
using cells expressing a beta-secretase and an APP substrate
having a beta-secretase cleavage site.

An APP substrate containing the beat-secretase cleavage
site of APP, for example, a complete APP or variant, an APP

35 fragment, or a recombinant or synthetic APP substrate containing
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pooled and concentrated to give the desired compound(s). CMR refers to C-13gnagngiigGreseitrice
spectroscopy, chemical shifts are reported in ppm (8) downfield from TMS. 5 NMR refers to nuclear
(proton) mayreiyte=@hance spectroscopy, chemical shifts are reported in pgteTd)S4dafeld from
TMS. IR refers to infrared spectroscopy. -phenyl refers to phenyl (C6H5). 10 MS refers to mass

spectromet%gx%rr%sggd as .rH/es g&a&gcglgss/%plqgf Lg}_it. Ml-l_'ﬂgfersi_go q}qcpl%gg\é%io&oft%garent

plus a hydrogen atom. Ef refers to electron impact. Cl refers to chemical ionization. FAB refers to fast
atom bomiRFEFRFECHRINS rél8EHTRighee30futiGH AASy spctfdinehiy s BiREeAdferstb diethyl

ether. Pharmagaidically aseeptablecreiersiorthope prepetiitge andior suhstanaes wiych Bee acceptable
to the patient from a gharmacolo icallt xicog(%%ical. ointtof vielw and to the g1atnufacturin
e C cav eca-s

pharmacedticar Géw Sgaf

tivi .2 e . ? c e ecre%ase .
st front & physicalichemical 20 point of view regarding eomposition, formulation,
stability, paflertecpeptarice arfd [#8&vailabdity. \Whenlsoivient pairsdire usesl, theltaioseof Solvents

used are vojpme/volume (v/v), When fhe sglubility of a.5olidhin a solyentis ysed g, gpratie of the

solid to the solvent is weight/volume AY‘\P!I v). BOP refers to benzotriazol-1-yloxy- _
tris(dimeth{iBEHREPHOSpAGTUHAReSFHOYGSHOS hatd AR DMB C RS e fEHSHPEL RTRIFRERTISAT
chloride. TBBMSQd§ rafaes todduntyitimethyIsiyiislvaselfonie 3acid estes. sty 24creders to
Down's Syndrome. APP, amyloid, precursor. protein, is.defined as any APP_ polypeptide, including APP
variants, mﬁ?ﬁ%&els, agr)l% i:g%o%nﬁl,%ﬁ)treexan%lﬁle, %151%%618%5& kith U.g?yPa eertlzt 8¥g§66?§46%- 99
JANUARY RepsiviO 08/006428 PGHRIUSGERI222685% betal emvyeil bataqsbptice; is defifeeifas any

peptide modificationsg include the insertion of a known antigenic epitope

for antibody binding; the 1linking of a label or detectable
moiety, the linking of a binding substrate, and the like.

Suitable incubation conditions for a cell-free in vitro

15 assay include, for example: approximately 200 nanomolar to 10

micromolar substrate, approximately 10 to 200 picomolar enzyme,

and approximately 0.1 nanomolar to 10 micromolar inhibitor

compound, in agueous solution, at an approximate pH of 4 -7, at

approximately 37 degrees C, for a time period of approximately 10

20 minutes to 3 hours. These incubation conditions are exemplary

only, and can be varied as required for the particular assay

components and/or desired measurement system. Optimization of

the incubation conditions for the particular assay components

should account for the specific beta-secretase enzyme used and

25 its pH optimum, any additional enzymes and/or markers that might

be used in the assay, and the like. Such optimization 1is

routine and will not require undue experimentation.

One useful assay utilizes a fusion peptide having maltose

binding protein (MBP) fused to the C-terminal 125 amino acids of

30 APP-SW. The MBP portion is captured on an assay substrate by

anti-MBP capture antibody. Incubation of the captured fusion

protein in the presence of beta-secretase results in cleavage of

the substrate at the beta-secretase cleavage site. Analysis of

the cleavage activity can be, for example, by immuncassay of

35 cleavage products. One such immunoassay detects a unique
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resulting from beta-secretase mediated cleavage of APP, including peptides 0§ IAMDARY; 280end 43
amino acids, and extending from the beta-secretase cleavage site to amino acids 5 39, 40, 41, 42, or
43. Beta-se¥YOtaFBOMMCEL, Asp2, Memapsin 2) is an aspartyl protease that R{EUIEER28RSavage of
APP at the amino-terminal edge of A beta. Human beta-secretase is described, for example, in
WO0OI 7983 19,Enaasaicaly asteplalip iejers dodioRe Pigpetlies. andoyayyiages, hat are
acceptable {o the patlenfj rom a pharmacological/toxicological point of view and to the manufacturing
pharmaceREaF ehEmist PonTBMToal eHerical oot bRV retjirlthy compPssitsts Fdrmiation,
stability, 1gdatienbagceptanceangbwavailability. Avtharapenticallysetieqtoe. amount is defined as an
amount effective to reduce or lessen at least one symptom of the disease being treated or to reduce
or delay onset of one or more clinical markers or symptoms of the disease. 20 The present invention
providés campouhds, eamppsitions, and methods for inhibiting beta-secretase enzyme activity and A

beta peptide progygtion, lahibition of hetarseqretase enzyme actiyityshalts og sedyces the production

of A beta from APP and reduces or eliminates the formation of beta-amyloid deposits in the 25 brain.
Unless deffReEFSthafRisaCai Sifentifitanateiness s GledidtelrPhaiRIfRS&ame Rithing as
commonly gpgersteod thysaneobsikillia the ad tavdich this tnventiondtelsagenbhtmedisaordtes in this
application qf all articles and references, 30 including patents, are incorporated herein hy. reference.
The inventitc:?ﬁels ‘ﬁﬁjisira?él fulrfhgcrkb?/ tﬁgefgﬁgv?/%gogxg%%?élsc\?vh%% éarecr%r'fqglb%gc&rﬁls rll%ld: as limiting
the inVentiorf intdeopeiorspitit to thegpecdific protediures dedoribedtinahem bRita sesting masterials
and various jjiegnediales,may.he %@btem@démﬁ%&&merc@&ymﬁre@%@yﬂ% cegumercially
-90 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255

presence of a useful inhibitory compound provideg at least about

30%, most preferably at least about 50% inhibition of the
enzymatic activity, as compared with a non-inhibited control.

15 In one embodiment, cells that naturally express beta-
secretase are used. Alternatively, cells are modified to
express a recombinant beta-secretase or synthetic variant enzyme
as discussed above. The APP substrate may be added to the
culture medium and is preferably expressed in the cells. Cells

20 that naturally express APP, variant or mutant forms of APP, or
cells transformed to express an isoform of APP, mutant or
variant APP, recombinant or synthetic APP, APP fragment, or
synthetic APP peptide or fusion protein containing the beta-
gecretase APP cleavage site can be used, provided that the

25 expressed APP is permitted to contact the enzyme and enzymatic
cleavage activity can be analyzed.

Human cell 1lines that normally process A beta from APP
provide a useful means to assay inhibitory activities of the
compounds of the invention. Production and release of A beta

30 and/or other cleavage products into the culture medium can be
measured, for example by immunoassay, such as Western blot or
enzyme-linked immunoassay (EIA) such as by ELISA.

Cells expressing an APP substrate and an active beta-
secretase can be incubated in the presence of a compound

35 inhibitor to demonstrate inhibition of enzymatic activity as
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available organic compounds, or prepared using well known synthetic method9. IAsaRY 2006
Synthesis Synthesis of N-(3-amino-2-hydroxy-propyl)-aryl and heteroaryl- alkylamides of formula (1),
formula (1a)WEdDIGeHAR (Ib) The following compounds in table 1 are preparedP§88ERMRIM25according to
the procedures described in the schemes, examples 10 and preparations set forth herein. The names

of all compounds her inwvg%r}(]a gaeneratetd a&l_east %%a%\rt bt)]/\Yusigg tq)ee @dvanced Chemistrly{orbe

Developmeﬁ? Fr%f‘f/f D) Aomenclature Eroogram, € ‘Nante Batch Version ,azf.% or ,

Chemdraw g veesloRy 601301602, 5 -919 IANUARY CHOEVALS (B100BYXS PELT/UiS® 2822255

Table 11 00,23 23:52 5 -92:3 JAMUARY2006WQ, 03/006423 ACTAISQR/22255 T able 1+ captinued
Table 2 -93 9 JANUARY 2006 WO 03/006423 ComgogndCompound NameMS No.

1{0}52R}f3ﬁﬂﬁ§ﬁ2§§3§ﬁﬁ?ftrate APP woul e expected to decrease release

5 of specific beta-secretase induced APP cleavage products such as
A beta.

Although both neural and non-neural cells process and
release A beta, levels of endogenous beta-secretase activity are
low and often difficult to detect by EIA. The use of cell types

10 known to have enhanced Dbeta-secretase activity, enhanced
processing of APP to A beta, and/or enhanced production of A
beta are therefore preferred. For example, transfection of
cells with the Swedish Mutant form of APP (APP-SW); with APP-KK;
or with APP-SW-KK provides cells having enhanced beta-secretase

15 activity and producing amounts of A beta that can be readily
measured. _

In such assays, for example, the cells expresgssing APP and
beta-secretase are incubated in a culture medium under
conditions suitable for beta-secretase enzymatic activity at its

20 cleavage site on the APP substrate. On exposure of the cells to
the compound inhibitor, the amount of A beta released into the
medium and/or the amount of CTFS9 fragments of APP in the cell
lysates is reduced as compared with the control. The cleavage
products of APP can be analyzed, for example, by immune

25 reactions with specific antibodies, as discussed above.

Preferred cells for analysis of beta-secretase activity
include primary human neuronal cells, primary transgenic animal
neuronal cells where the transgene is APP, and other cells such
as those of a stable 293 cell line expressing APP, for example,

30 APP-SW.

In vivo assays: animal models

Various animal models can be used to analyze beta-secretase
activity and /or processing of APP to release A beta, as

35 described above. For example, transgenic animals expressing
-86-



ydroxy-3-[(3-HRMS ethoxybenzyl) amino] propyl}-calcd 3-(1,1-dioxido-3-0x0-1,2yS3RAURY 2006
benzisothiazol-2(3H)- 1)propanamide hydrochloride 2-{(1S,2R)-1-benzyl-2-488.2177
ydroxy-3-[(SWIRN®efoxybenzyl) amino] propyl}-calcd 3-(1,3-dioxo-l,3-dihydBCIRIABR. 2585
isoindol-2-yl)propanamide ydrochloride 3-{(1S,2R)-1-benzyl-2-479.2325 ydroxy-3-[(3-HRMS
ethoxyben min, [}-cal -(4:fluorophen I%—4-479.2 4 gobggarparrgge hxgrocghlq:ride
4-{(18,2R)?¥%:nz?/- %E%%}S?é%?met ?/L}:c?/c 0?1%%/ aminof- -Z%ﬁ)roxypropyl}-f%- heny?butané)mide
5-((1S,2R)-ABEmAf3R 8- 4403 {Riieylamaed)iy 2t dimethyIpEdisy [JafERENJ8roxPprop -
henylbutanamjde 6:¢4S,2R)-1-benmi-3aild-44Q:-3{diaatiylaninga=, 2- dinsthy|prepydantaeh2-
hydroxyprogyl)-3- henylbutanamide 7-{(1S,2R)-1-benzyl-2-431.3 ydroxy-3-[(1- _
henylethyl)§§%ﬁ(ﬂb$oep%//l)-3%ﬁ'efnylSl)ff%l itle @ﬂlsfﬁﬁ)'-l-b%%%)%’z_-ﬂ % ydroxy3-f(172,22°

trimeth§lprépydyeamitdipropys), 387, 742; 5,720,936; 5,850,003; 5,877,015,, and
5,811,633, and in Ganes et.al., 1995, Nature 373:523.
Preferred are animals that exhibit characteristics associated
with the pathophysioclogy of AD. Administration of the compound
inhibitors of the invention to the transgenic mice described

10 herein provides an alternative method for demonstrating the
inhibitory activity of the compounds. Administration of the
compounds in a pharmaceutically effective carrier and wvia an
administrative route that reaches the target tissue in an
appropriate therapeutic amount is also preferred.

15 Inhibition of beta-secretase mediated cleavage of APP at
the beta-secretase cleavage site and of A beta release can be
analyzed in these animals by measure of cleavage fragments in
the animal's body fluids such as cerebral fluid or tissues.
Analysis of brain tissues for A beta deposits or plaques is

20 preferred.

On contacting an APP substrate with a beta-secretase enzyme
in the presence of an inhibitory compound of the invention and
under conditiocns sufficient to permit enzymatic mediated
cleavage of APP and/or release of A beta from the substrate, the

25 compounds of the invention are effective to reduce beta-
secretase-mediated cleavage of APP at the Dbeta-secretase
cleavage gite and/or effective to reduce released amounts of A
beta. Where such contacting is the administration of the
inhibitory compounds of the invention to an animal model, for

30 example, as described above, the compounds are effective to

reduce A beta deposition in brain tissues of the animal,

reduce the number and/or size of beta amyloid plaques.

and to

Where

such administration is to a human subject, the compounds are

effective to inhibit or slow the progression of

disease

35 characterized by enhanced amounts of A beta, to slow the
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-2-phenylbutanamide PCT/US02/22255 -94 9 JANUARY 2006 WO 03/0064239 JANUARY 2006
9-{(15,2R)-1-benzyl-2-411.3 ydroxy-3-[(1,2,2- trimethylpropyl) amino] propyl) -3-phenylbutanamide
compound iMOStPRAKRFdroperoxide (1:1) 10-{(1S,2R)-1-benzyl-3-[(1,3-411.3 iRSRAGURPRSAMINO]-2-
ydroxypropyl)-2- henylbutanamide compound with methyl hydroperoxide (1:1)

11-{(1S,2R)-I- benz I- Afljgﬁ dj eygylbut 2- prog&ro XI henyg%q}g %%t
12-{(IS, 2R)Fﬁ)e%zyﬁ 397.3 eth prop?/ a%#%e}cl)? Ot3’/dr xypropyl}% %‘n rutanaml%%1 rélompound
with methqufyd?@péfb)édé)t‘f.i?llg {%Isgﬁﬁlﬁ%hzgﬂl% {19758 ethylpropyl) amino]-2-
ydroxypropyl}-3- henylbutanamide 14-{(1S,2R)-1-(3,5-635.82 difluorobenzyl)-2-hydroxy-3-
[(3-|odobenl§glg amino opxgb%e(é -methox Q’ 1,2,3,4- tetrahydronaphthalen-I- 1)acetamide

initi iation

5 The following abbreviations/definitions are used

interchangeably herein:

All temperatures are in degrees Celsius (°C).
TLC refers to thin-layer chromatography.
psi refers to pounds/in?.
10 h refers to hours.
HPLC refers to high pressure liquid chromatography.
THF refers to tetrahydrofuran.
LDA refers to lithium diisopropylamide
DMF refers to dimethylformamide.
15 DIPEA refers to diisopropylethylamine
EDC refers to ethyl-1-(3-dimethylaminopropyl)carbodiimide
or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride.
HOBt refers to l-hydroxy benzotriazole.
HOAt refers to 1-Hydroxy-7-azabenzotriazole.
20 HATU refers to O-(7-Azabenzotriazol-1-yl)-N,N,N', N'-
tetramethyluroniumhexafluorophosphate.
NMM refers to N-methylmorpholine.
NBS refers to N-bromosuccinimide.
TEA refers to triethylamine.
25 BOC refers to 1,1-dimethylethoxy carbonyl or t-
butoxycarbonyl, -CO-0-C(CHs)i
CBZ refers to benzyloxycarbonyl, -CO-O-CH;-phenyl.
FMOC refers to 9-fluorenylmethyl carbonate.
TFA refers to trifluoracetic acid, CF;-COOH.
30 CDI refers to 1,1'-carbonyldiimidazole.
Saline refers to an agueous saturated sodium chloride
solution.
Chromatography (column and flash chromatography) refers to

purification/separation of compounds expressed as (support,
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152-[4-(2-amino-2-624.33 oxoethoxy)phenyl]-N-((1S,2R)- 1-(3,5-difluorobenzyly 2ANI R Y- 2005
lodobenzyl) amino] propyl)aceta ide 16-{(1S,2R)-1-(3,5-678.58 difluorobenzyl)-2-hydroxy-3-
[(3-iodobenXYD edniedPSropyl}- 2-[4-(2-oxo-2-pyrrolidin-I- lethoxy)phenyl]acetarP{d&US02/22255
17-{(15,2R)-1-(3,5-643.86 difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amino] propyl}- 2-(4-
[(methylsulf ino] phenyl_lacetamide PCT/US 2/ 255 9 JAN ARY 2006 WO 03/006423
18S-{(1S, 2§€%Q at? 594. %F}oro %nzyg % ox%/ 3- |o%% e zy amlnoﬁ propy -
4-0x0-4-pyRfrtedbattharrecrs-IaseesR -2 - @8%93‘453 ﬁﬁﬁré@én?ﬂ?&oﬁy@réﬁy 3-

[(3-iodobenzyl)amipglpropy e 2<{4-[244-methylpipgsaziadi &) ethesdpheddlacsiamide s cop
202-[3-(2-amino-2-624.82 oxoethoxy)phenyl]-N-((1S,2R)- %633 ,5-difluorobenzyl)-2- ydroxy-3 T,(S-

|odobenzyW%WﬂWkﬂ%ﬁoEﬂ}%E%ufﬁﬁarePortEd in ppm downfield from TMS.

5 NMR refers to nuclear (proton) magnetic resonance
spectroscopy, chemical shifts are reported in ppm (d) downfield
from TMS.

IR refers to infrared spectroscopy.
-phenyl refers to phenyl (CgHs).

10 MS refers to mass spectrometry expressed as m/e, m/z or
mass/charge unit. MH' refers to the positive ion of a parent
plus a hydrogen atom. EI refers to electron impact. CI refers
to chemical ionization. FAB refers to fast atom bombardment.

HRMS refers to high resolution mass spectrometry.

15 Ether refers to diethyl ether.

Pharmaceutically acceptable refers to those properties
and/or substances which are acceptable to the patient from a
pharmacological/toxicological point of view and to the
manufacturing pharmaceutical chemist from a physical/chemical

20 point of view regarding composition, formulation, stability,
patient acceptance and bicavailability.

When solvent pairs are used, the ratios of solvents used
are volume/volume (v/v).

When the solubility of a solid in a solvent is used the

25 ratio of the solid to the solvent is weight/volume (wt/v).

BOP refers to benzotriazol-1l-yloxy-
tris(dimethylamino)phosphonium hexafluorophosphate.

TBDMSCl refers to t-butyldimethylsilyl chloride.

TBDMSOTE refers to t-butyldimethylsilyl triflucsulfonic

30 acid ester.

Trisomy 21 refers to Down's Syndrome.

APP, amyloid precursor protein, is defined as any APP
polypeptide, including APP variants, mutations, and isoforms,

for example, as disclosed in U.S. Patent No. 5,766, 846.
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21-{(1S,2R)-1-(3,5-619.51 difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amino]pddpYJARY 2006
4-(2,3-dihydro-IH-inden-I- 1)butanamide 22-{(1S,2R)-1-(3,5-635.44 difluorobenzyl)-2-hydroxy-3-
[(3-iodobenXYD ednied2propyl}- 2-methyl-2-(2-methyl-2,3- dihydro-I-benzofurarPe TR/ MIde
23-{(1S,2R)-1-(3,5-687.89 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl)-
3-hydroxy-4-phengxy-3- henylbutanamide 242-(1,1'-hiphenyl-4-y)-N-655.88 {(1S,2R)-1-(3,5-
diﬂuorobenzyl)-z-gyzlr’c?fﬁe- [?&%%‘c’ié e?mbz?ﬁ)aan%iﬁ‘éfﬁec?p’yl}éﬁtaﬁg%%:rﬁﬁg325?(%15"’,‘5%)-f-e(‘g}%{gﬂ.91
difluoroben¥g2L hyddxy-8r {B-iodtsehzghanrffeRropye Ai@t gHenoRyphREAdT butafiamRiePr
26-{(1S,2R)-1B:2r b4 - 85ifluarabenzylx2;hygsoxys3- [(IriodobgazyaminelsorMldas, and
2-(4-phenox pherg/,l)acet mide PCT/US02/22255 -96 9 JANUARY 2006 WO 03/006423 |
272-[3-ch|o?g‘-"zﬁ(i-6§38-1, -9%0. 7 iy 628588 HBRS- fAfb%"’éYS/ﬁﬁ\l-f(’l%‘?zp’%ﬁl-?%@ acids

9

5 3 40, 41, 42, or 43.

Beta-secretase (BACEl, Asp2, Memapsin 2) is an aspartyl
protease that mediates cleavage of APP at the amino-terminal
edge of A beta. Human beta-secretase is described, for example,
in WO00/17369.

10 "Pharmaceutically acceptable" refers to those properties
and/or substances that are acceptable to the patient from a
pharmacological/toxicological point of wview and to the
manufacturing pharmaceutical chemist from a physical/chemical
point of view regarding composition, formulation, stability,

15 patient acceptance and bicavailability.

A therapeutically effective amount is defined as an amount
effective to reduce or lessen at least one symptom of the
disease being treated or to reduce or delay onset of one or more
clinical markers or symptoms of the disease.

20 The present invention provides compounds, compositions, and
methods for inhibiting beta-secretase enzyme activity and A beta
peptide production. Inhibition of beta-secretase enzyme activity
halts or reduces the production of A beta from APP and reduces
or eliminates the formation of beta-amyloid deposits in the

25 brain.

Unless defined otherwise, all scientific and technical
terms used herein have the same meaning as commonly understood
by one of skill in the art to which this invention belongs. The
disclosures in this application of all articles and references,

30 including patents, are incorporated herein by reference.

The invention 1is illustrated further by the following
examples which are not to be construed as limiting the invention
in scope or spirit to the specific procedures described in them.

The starting materials and various intermediates may be

35 obtained from commercial sources, prepared from commercially
-90-



difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amino] propyl}propa namide 28¢(1JARRARY(260821.78
difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl}- 4-(2,4-dimethylphenyl)-4- oxobutanamide
29-{(15,2R)Nq33®A2383 difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) aminoPQldp§IR/22255
4-(7-methoxy-2-methyl-lI- enzofuran-4-yl)-4- xobut anami de 304'-[4-(((1S,2R)-1-(3,5-712.97

ifluorobenzy|)-2-f -35 [(354940ob jaQjpropylia :4-0X0 1]- - w
iphenyl-z-caér)ﬁégfﬁgﬂl-{( Sfjgg’;-l%(‘[g&@ggg%%'ifIug%ébggz%%éh%rg%%%%{(sﬁggjéber}l{z@ol) amino]

propyl}- 4-{ZEY{{theaRASUIRSYIPEFino] phenyl }-4-oxobutanamide 32(22)-N-((1S,2R)-1-(3,5-640.89
difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) amino]propyl}- 2-phenyl-3-pyridin-4-ylprop- 2-enamide
33-{(1S,2R)-1-(3,5-682.87 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl}-
2-[4-(1,3-dihydro-2H- isoindol-2- Bipied

5 Synthesis

Synthesis of N-(3-amino-2-hydroxy-propyl)-aryl and heterocaryl-

alkylamides of formula (I), formula (Ia) and formula (Ib)

The following compounds in table 1 are prepared essentially
according to the procedures described in the schemes, examples
10 and preparations set forth herein. The names of all compounds
herein were generated at least in part by using the Advanced
Chemistry Development Inc. (ACD) nomenclature program, IUPAC
Name Batch Version 4, 4.5 or 5, or Chemdraw Ultra versions 6.0
or 6.02.
15
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yl) phenyl] propanamide 34-{(1S,2R)-1-(3,5-619.91 difluorobenzyl)-2-hydroxy-g- @3N iPARREPEHY
amino] propyl}- 2-(2,3-dihydro-IH-inden-5- 1)butanamide 35-{(1S,2R)-1-(3,5-569.67
difluoroben2y-23M96#2%Ky-3- [(3- iodobenzyl) amino] propyl}- 2-(6-oxopyridaziP{GHEy02132¢stamide
PCT/US02/22255 -97 9 JANUARY 2006 WO 03/006423 36-{(1S,2R)-1-(3,5-672.93
difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) amlrl'_lo]D ropf/l} 2-[(methylsulfonyl)amino]-4-
henylbutanamide 37-{(1S,2R)-1-(3,5-623.24 difl [)-2-hydroxy-3- [(3-iodobenzyl) amino]
propyl}- 2-(4-hydroxy-5-isopropyl-2- ethylphenyl)acetamide 38-{(1S,2R)-1-(3,5-619.38

difluorobenzyl)-2-hydroxy-3- [(3- |odobenzy ino]propyl)- 2-[4-(2<methylprop-I- enyl) phenyl]
propanamide 39-{(1S,2R)-1-(3,5- 675 74 robenzyl)-2-hydroxy-3- [(3-i i
4

2-(4-(thien-2- Icarbonyl)phen /Q/a,pa id 2R)-N-{(1S,
difluorobenzyl)-2- hydro

s IRak
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[(3-iodobenzyl)amino]propyl)- 2-(6-methoxy-2- aphthyl) propanamide 41-{(13,8RAMBARE3H68
difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl}- 2-[4-(2-oxopyrrolidin-I- 1)phenyl]lacetamide
42-{(1S,2R)WO(838®32375 difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amindP@FOpRAR22255
2-(3,4-dihydronaphthalen-I- 1)butanamide 43-{(1S,2R)-1-benzyl-2-461.2 ydroxy-3-[(3-
ethoxybenzyl)amino]propyl}- 2- (4- isopropyl le)ﬁggtﬁﬁﬂgf compound with methyl ydroperoxide
(1:2) 44-{(1s,2R)-1-benzyl-2-465.2.ydroxy-B-%hny%enzy- l)amino]propyl}- 2- [4- (methylthio)phenyl]
acetamide PCT/US02/22255 -98 9 JANUARY 2006 WO 03/006423 45-{(1S,2R)-1-(3,5-440.2

difluorobenzyl)-2-hydroxy-3- [(pyridin-g- Imwmo]propyl}-} henglpropan ide
46-{(1S,2R)-1-(3,5-421.2 diflugrokenAl) -2 hydtoxy-3- [(R-methoxy-I-=
{( )-1-( /@)A%(NEAQ}N [S(B\N/\H,W\__/\/NV@/
~g 0 \QF C 0 < F
70 6 :;

133
128 \ N
" %
N "\ M
F c F
2 N cl F

168

Table 2
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ethylethyl)amino]propyl}-3- henylpropan ami de 47-{(1S,2R)-1-(3,5-407.3 difluayohaqan R3-Baexy-3-
[(2-hydroxy-I- ethylethyl)aminolpropyl}-3- henylpropanamide compound with methyl hydroperoxide (1:
1) 48-((1S,2RP-83(r2y1amino)-1-439.3 (3,5-difluorobenzyl)-2- ydroxypropyl]-BCha#RapEnamide
49-{(15,2R)-1-(3,5-469.3 difluorobenzyl)-2-hydroxy-3- [(3 ethoxybenzyl)ammo]propyl}

3- phenylpr-mg@g@%-{(l%éfw&ngngn@a -3-eliftu
ydroxypropyl}-& henylpropanamide 51-{(1S,2R)-1-(3

[(2-methoxy-I- ethyle

thyl)amino]propyl}-3- (1H-indol-

IUUﬁgLyU'
3,5-460.2 di

L-yl)propan

3-[(2- furylmethyl)amino]-2-
[luorobenzyl)-2-hydroxy-3-
hmide compound with methyl

ydroperoxide (1:2) 52-{(IS,2R)-I-(3,5-446.3 difluorobenzyl)-2-hydroxy-3- [(2-hydroxy-I-

ethylethyl)amino]pro

pyl}-3- (1H-indol-I-yl)propanamide compound with methyl ydroperoxide (1:2)

1 N-{(1S,2R)-1-benzyl-2- 538.1994
hydroxy-3-[(3- HRMS
methoxybenzyl) amino]l propyl}- calcd
3-(1,1-dioxido-3-0ox0-1,2- 538.2012
benzigothiazol-2 (3H) -
iv1l) propanamide hydrochloride

2 N-{{(1S,2R)-1-benzyl-2- 488.2177
hydroxy-3-[(3- HRMS
methoxybenzyl) aminol propyl}- calcd
3-(1,3-dioxo-1,3-dihydro-2H- 488.2185
isoindol-2-yl) propanamide
hydrochloride

3 N-{(15,2R) -1-benzyl-2- 479.2325
hydroxy-3-[(3- HRMS
methoxybenzyl) amino]l propyl} - calcd
4 - (4-fluorophenyl) -4 - 479.2346
oxobutanamide hydrochloride

4 N-{(1S,2R)-1-benzyl-3-[(2,3- 437.3
dimethylcyclohexyl)amino] -2-
hydroxypropyl}-3-
phenylbutanamide

5 N- ((1S,2R)-1-benzyl-3-{[3- 440.3
(dimethylamino) -2, 2-
dimethylpropyl]amino}-2-
lhydroxypropyl) -2-
phenylbutanamide

6 N- ((1S,2R) ~1-benzyl-3-{[3- 440.3
(dimethylamino) -2, 2-
dimethylpropyl] amino}-2-
hydroxypropyl) -3-
phenylbutanamide

7 N-{(1S,2R) -1-benzyl-2- 431.3
hydroxy-3-[(1-
phenylethyl) amino] propyl}-3-
phenylbutanamide

8 N-{(18,2R) -1-benzyl-2- 411.3

hydroxy-3-[(1,2,2-
trimethylpropyl)amino] propyl}
-2-phenylbutanamide
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53-[(1S,2R)-3-(benzylamino)-1-478.2 (3,5-difluorobenzyl)-2- ydroxypropyl]-3-(IRyipgRiciaRprepggamide
compound with ethyl hydroperoxide (1:2) PCT/US02/22255 -99 9 JANUARY 2006 WO 03/006423
54-{(1S,2R)-W0N&MN6LP iifluorobenzyl)-3-[(2- furylmethyl)amino]-2- ydroxyprof¥EX0R222361-1-
1)propanamide 55- [(1S 2R) -3-443.3 [(cyclopropylmethyl)amlno] -1- (3,5-difluorobenzyl)-2-

ydroxyprop
[(3-iodoben

difluoroben
compound
[(2-methox

zyl) amin
zyl)-2-hyd
with meth
y-I- ethyletpy.

\aranananaid

R\.|l./(P C o

5 SR OPRIaIITS - 56-{1S;

bgﬁ@ﬂyl}sﬂ -(1H-indol-l-yl)propanamide 57
emmmlmmk ropyl}-2- (4
S8IISI2R)-1-(3,5-44

rexvyeshx['

?ﬁgg rox

El?mlno propy (4 ISoprop)

P g1y

Iphenyl) ac

94 difluorobenzyl)-2-hydroxy-3-

{(15,2R)-I-(3,5-481.3
-isopropylphenyl) acetamide

0.3 difluorobenzyl)-2-hydroxy-3-
etamide 59-{(IS,2R)-1-(3,5-435.3 if

luorobenzy,

N oy el
~ZEyuro

yTRlS,ZR)-1—benzyl-3-[(1,3—
dimethylbutyl)amino] -2-
hydroxypropyl}-2-
phenylbutanamide compound
with methyl hydroperoxide
(1:1)

411.3

11

N-{(1S,2R)-1-benzyl-3-[(1,3-
dimethylbutyl)amino] -2-
hydroxypropyl}-3-
pPhenylbutanamide

411.3

12

N-{(1S,2R) -1-benzyl-3-[(1-
ethylpropyl)amino] -2-
hydroxypropyl}-2-
phenylbutanamide compound
with methyl hydroperoxide
(1:1)

397.3

13

N-{ (1S, 2R)-1-benzyl-3-[(1-
ethylpropyl)amino] -2-
hydroxypropyl}-3-
phenylbutanamide

397.3

14

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
2- (5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-
v1l)acetamide

635.82

15

2-[4-(2-amino-2-
oxoethoxy) phenyl] -N-{ (1S, 2R) -
1-(3,5-difluorobenzyl) -2-
hydroxy-3-[(3-
iodobenzyl)aminol propyl }aceta
mide

624.33

16

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl) amino] propyl}-
2-[4-(2-ox0-2-pyrrolidin-1-
vlethoxy)phenyl]acetamide

678.58

17

N-{(15,2R) -1- (3,5~
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl) aminolpropyl}-
2-{4-

[ (methylsulfonyl)amino] phenyl
}acetamide

643 .86
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[(2-hydroxy-I- ethylethyl)amino]propyl}-2- (4-isopropylphenyl) acetamide comgoyd\yAR Ysnd
ydroperoxide (1:1) 60-[(IS,2R)-3-(benzylamino)-1-467.3 (3,5-difluorobenzyl)-2- ydroxypropyl]-2-(4-
isopropylph¥yN3deEdmide compound with methyl ydroperoxide (1:1) 61-{(IS P&y USB/B2285.2
difluorobenzyl)-2-hydroxy-3- ((4- ethylbenzyl)amino]propyl}-2- (4- (methylthio) phenyl] acetamide
3 55$53.2 difluorobenzyl)-2-hydroxy-3-

compound

[(2-methox
JANUARY
iethylethyl)
(1:2)

y-I- ethyle
2006 WO

thrgrethyt yerepspxide EH-62-{(152R)+ :
KA ) asriaed pEQ Py ik Anid-obipethylthio) phenyl] acetamide PCT/11S02/22255 -100 9
03/006423:63H({1812R¥rdr(3 54439.2 difludrcbenzyl)-2-hydroxy-3- [(2-hydroxy-I-

amino]proé‘y{f}%@éﬁﬁ{@%’fﬁyﬁhio) phenyl] acetamide ¢

ompound with methyl ydroperoxide

13

N-{(18,2R)-1-(3,5-
difluorobenzyl)-2-hydroxy-3-
[ (3-iodobenzyl) amino] propyl}-
2-{4-[2-(4-methylpiperazin-1-
'v1)ethoxyl phenyl}acetamide

693.

43

20

2-[3-(2-amino-2-
oxoethoxy) phenyl] -N-{ (18, 2R) -
1-(3,5-difluorobenzyl) -2-
hydroxy-3-1[(3-
iodobenzyl) amino] propyl Jaceta
mide

624 .

82

21

N-{(15,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl])-
4-(2,3-dihydro-1H-inden-1-
v1l)butanamide

619.

51

22

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl}-
2-methyl-2-(2-methyl-2,3-
dihydro-1-benzofuran-5-

v1) propanamide

635.

44

23

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl}-
3-hydroxy-4-phenoxy-3-
phenylbutanamide

687.

89

24

2-(1,1'-biphenyl-4-yl)-N-
{(1s,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-
iodobenzyl) amino] propyl Jbutan
amide

655,

88

25

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl}-
4 - (4 -phenoxyphenyl)butanamide

671.

91

26

N-{(18,2R)-1-(3,5-

difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl} -
2 - (4 -phenoxyphenyl) acetamide

643

.85

-96-



64-[(iS,2R)-3-(benzylamino)-1-471.2 (3,5-difluorobenzyl)-2- ydroxypropyl]-2-[49 (rA&th\ARI6 2oReny!]
acetamide compound with methyl ydroperoxide (1:1) 65-((1S,2R)-1-(3,5-497.3
difluoroben2y-23M96#2%Ky-3- [ (3- ethoxybenzyl)amino]propyl}- 2-(4- isopropylgekiyiodcatamide
compound with methyl ydroperoxide (1'1) 66 [(is 2R)-3-(butylamino)-1-433 (3,5-difluorobenzyl)-2-

moaondaaatih

ydroxypropyf-2-{4—is

67-((1S,2R
isopropylph
propyl}- 2-
ethoxybenz

-1-(3,5-4
enyl) ace
4- isopro

H _%Ht}llcl I&IJ ﬁb II Iu?bulll
et 819, PR) KB, 5-593Fd

namide

;@&L}ﬂumob@mﬂl&ﬁﬂﬁ (1,3- (IIO‘;(-’O%Lg;]‘?IEI

fluorobenzy
RgPeREE AN BRRIS 2R)-1-(3,5-400.8 difluorobenzyl)-2-hydroxy-3- [(3-

yl)amino}@&@@ﬂé}nz%{ﬂam‘amupmpm I] acetamid

methyl ydroperoxide (1:1)
l)ethyl]amino}-2- ydroxypropyl)-2-(4-
[)-2-hydroxy-3- [(3-iodobenzyl) amino]

e compound with methyl

28

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl} -
4-(2,4-dimethylphenyl) -4-
oxobutanamide

621.

78

29

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl}-
4- (7-methoxy-2-methyl-1-
benzofuran-4-yl)-4-
oxobutanamide

677.

83

30

a'-[4a-({(1S,2R)~1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-
iodobenzyl) amino] propyl }amino
) -4-oxobutanoyl]-1,1"-
biphenyl-2-carboxamide

712

.97

31

N-{ (15,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl) amino]propyl}-
4-{2-

[ (methylsulfonyl)amino] phenyl
}-4-oxobutanamide

686.

89

32

(22) -N-{(18,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino]propyl}-
2-phenyl-3-pyridin-4-ylprop-
2-enamide

640

.89

33

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)aminol propyl}-
2-[4-(1,3-dihydro-2H-
isoindol-2-

iyl) phenyl]l propanamide

682.

87

34

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)aminolpropyl}-
2-(2,3-dihydro-1H-inden-5-
v1l) butanamide

619.

91

35

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl}-
2- (6 -oxopyridazin-1(6H) -

yl) acetamide

5695.

67

-97-



ydroperoxide (1:1) 70-{(1S,2R)-1-(3,5-461.2 difluorobenzyl)-3-[(2- furylmethyl)a8niAd42ARY 2006
ydroxypropyl}-2-[4- (methylthio)phenyl]lacetamide 71-[(1S,2R)-3-(butylamino)-l-436.9
(3,5-difluorotyénBipe2gdroxypropyl]-2-[4- (methylthio) phenyl] acetamide comPolitdozizR2fiethy|
ydroperoxide (1'1) PCT/US02/22255 -101 9 JANUARY 2006 WO 03/006423 72-((1S,2R)-1-(3,5-481.2

’) velrons

2119

difluorobenz
acetamide

(methylthio:
(3,5-difluor

Zyh stz
73-((1S, 2R
phenyl)a
bbenzyl)-2

yé}CLI ryrjarim IU!

752-[4- (benzyloxy)preny ‘N-657-33 {e(ls 2R)-1-(3,5

eexotan repsypiopyl)-2-[4- (methylthio) phenyl]
aii;&ﬁzﬁ&ﬁmﬂu@rﬁw)gz Hydroxy-3- [(3-iodobenzyl)amino]propyl}- 2-[4-
iétamdebﬁzl@ypza(bmvzylmg@l% 76-727.97 imethylphenyl]-N-{(1S,2R)-1-
gd?@%gyéjgéfgﬁéibﬁéﬁfﬁl})a‘fmr o]propyl}-3{ ethylbutanamide

difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl)

amino] prop

pytFgeeta

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl) amino]} propyl}-
2- (4-hydroxy-5-isopropyl-2-
methylphenyl)acetamide

623

.24

38

N-{(15,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl]) -
2-[4-(2-methylprop-1-

enyl) phenyl] propanamide

619.

38

39

N-{(15,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl) amino] propyl}-
2-[4-(thien-2-
ylcarbonyl)phenyl] propanamide

675.

74

40

(2R) -N-{ (1S,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl) amino] propyl} -
2- (6-methoxy-2-

naphthyl) propanamide

645.

63

41

N-{{(1S,2R) -1- (3,5~
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl}-
2-[4-(2-oxopyrrolidin-1-
v1l)phenyl] acetamide

634.

68

42

N-{(18,2R)-1-(3,5-
difluorcbenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl} -
2-(3,4-dihydronaphthalen-1-
v1l)butanamide

€31.

75

43

N-{(1S,2R) -1-benzyl-2-
hydroxy-3-[(3-
methoxybenzyl)amino] propyl} -
2-(4-

isopropylphenyl) acetamide
compound with methyl
hydroperoxide (1:1)

461.2

44

N-{(1S,2R) -1-benzyl-2-
hydroxy-3-[(3-
methoxybenzyl)aminol propyl}-
2-[4-

(methylthio)phenyl] acetamide

465.2

98-



ide 76-{(1S,2R)-1-(3,5-583.79 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) antndoidyiRY 2006
3-(2-luorophenyl)propanamide 77-{(1S,2R)-1-(3,5-665.89 difluorobenzyl)-2-hydroxy-3-
[(3-iodobenXYD&diMoApFopyl}- 4-(7-methoxy-2,3-dihydro-I- enzofuran-4-yl)-4- okOBUHR& e
78-{(1S,2R)-1- (3 5-553.4 dlfluorobenzyl) -3- [(3 ethylbenzyl)amlno] -2- ydroxypropyl}-2-[2-

(2 /Iﬁn.-.l

(dipropylanginojyyrid
ethylbenzy
so-{(1S,2R

ydroxypher yI)acetan?"%i‘ée

81-{(LS,2R)-13,5-5

)amino]-2
-1-(3,5-409 vifliorebenzyl)-3- (}

NI T?fd%tailllﬁcslv 1\J.O Lr\) 1
a yeliresdgyapy} 2 dnbyelseyys 3

%@ﬂ@f@@zigﬁ%

[3.3

o2 Y
methoxyph

uorobenzyl)-3-[(3-
nyl)acetamide

;

3- ethylbenzyl)amino)-2- ydroxypropyl}-2-(3-
162 9 JANUARY 2006 WO 03/006423
fudrobe enzyl) 3 [(3 ethylbenzyl)amlno] -2- ydroxypropyl}-2-(3,5-

dimethoxypghery)yac

difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl)amino) propyl}-3-
phenylpropanamide

Lo{luslngf__iu(g,,@r_() 1+=(3;5-525;

1.2

47

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-hydroxy-1-
methylethyl)amino]l propyl}-3-
phenylpropanamide compound
with methyl hydroperoxide
(1:1)

407.

48

N- [ (1S, 2R) (benzylamlno) -1-
(3,5- dlfluorobenzyl)
hydroxypropyl] -3-
phenylpropanamide

439.

49

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-~
methoxybenzyl)amino]l propyl} -
3 -phenylpropanamide

469.

50

N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(2-
furylmethyl)amino] -2-
hydroxypropyl}-3-
phenylpropanamide

429,

51

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl)amino]propyl}-3-
(1H-indol-1-y1l) propanamide
compound with methyl
lhydroperoxide (1:2)

460.

52

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-hydroxy-1-
methylethyl) amino] propyl}-3-
(1H-indol-1-yl) propanamide
compound with methyl
hydroperoxide (1:2)

446.

53

IN- [ (18, 2R) -3- (benzylamino) -1-
(3,5-difluorobenzyl) -2-
hydroxypropyl] -3- (1H-indol-1-
yl)propanamide compound with
methyl hydroperoxide (1:2)

478.

-99.



difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(3-thien-2- 14""%@5%&63&?‘:%@%
83-{(1S,2R)-1-(3,5-524.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-3-(2-oxo-1,3-
enzoxazol-32ZH)3/etpanamide 843-(1H-benzimidazol-2-yl)-N-523.3 ((1S,2RPCTB%/22255
ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-3- ydroxypropanamide
85-{(1S,2Ry-1-3;5-538-5-difiterepenzyh)-3-H{3—ethylberzyhamino]-2- ydroxypropyl}-2-(4- orpholin-4-
Iphenyl)acetamigie 8(§{&§ogﬁ;£’dﬁ-§4{2@ﬁdifluoro benzyﬁ)'-s-[(a- ethylbenzyl)amino]-2-
ydroxypropyl}-2-(2-thioxeidsS8sbenmetinazal-3(2H)- 1)acetamide 87-{(1S,2R)-1-(3,5-536.4
difluorobenzyl)-3-[(3-“éﬂ1§ﬂb@?¥ amihiofL3: rfidipropyl}-3-(3-pyridin- 2-yl-1,2,4-oxadiazol-5-

(8 BRRT™

[« )

1)propanaimide 88-{( ’5-521.4 difluorober zyl)-3-[(3- ethylbenzyl)amino]-2-

55 N-[(18,2R) -3~ 443 .3
[ (cyclopropylmethyl)amino] -1-
(3,5-difluorobenzyl) -2-
hydroxypropyll-3-(1H-indol-1-
v1l) propanamide

56 N-{(1S,2R)-1-(3,5- 604
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl} -
3-(1H-indol-1-yl) propanamide

57 N-{(15,2R)-1-(3,5- 481.3
difluorobenzyl) -2-hydroxy-3-
[(4-
methylbenzyl) amino] propyl}-2-
(4-isopropylphenyl)acetamide
compound with methyl
hhydroperoxide (1:1)
58 p-{(lS,2R)—1-(3,5- 449.3
difluorobenzyl) -2-hydroxy-3-

[(2-methoxy-1-

ethylethyl) aminolpropyl}-2-
(4-isopropylphenyl)acetamide

59 N-{{1S,2R) -1-(3,5- 435.3
difluorobenzyl) -2-hydroxy-3-
[ (2-hydroxy-1-
methylethyl)amino] propyl}-2-
(4-isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

60 IN-[(18,2R) -3 - (benzylamino) -1- 467.3
(3,5-difluorobenzyl) -2-
lhydroxypropyl] -2-(4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

61 N-{(15,2R)-1-(3,5- 485.2
difluorobenzyl) -2-hydroxy-3-
[(4-

methylbenzyl)amino]l propyl}-2-
[4-
(methylthic)phenyl]acetamide
compound with methyl
lhydroperoxide (1:1)

62 IN-{(1s,2R)-1-(3,5- 453.2
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl) amino] propyl}-2-
(a-
(methylthio) phenyl] acetamide

-100-



ydroxypropyl}-2-(2-ethyl-IH- enzimidazol-I-yl)acetamide 89-{(1S,2 R)-1-(3,5-5253;diflugxpbenads 3-[(3-
ethylbenzyl)amino]-2- ydroxypropyl}-2-(5-hydroxy- 7-methyl[1,2,4]triazolo[4,3- a] pyrimidin-3-yl)
acetamide PGIWYBB2232255 -103 9 JANUARY 2006 WO 03/006423 90-{(1S,2RV1I®32866.3
difluorobenzyl)-3-[(3- ethylbenzyl)amino] -2- ydroxypropyl} -2-[(4-methyl- 4H-1,2,4-triazol-3-yl)thio]-

oatamida O

abe
BERZ

N 2_[(D

ethylbenzyl) amino]-2-

2-phenylag

A \v L3

ydroxypropyl)-2-[5-(2

{(1S,2R)-1
931-acetyl
henylprolinamide 94

(3,5- dilu

\.

N-{(1S,2F

LéRTJ_:L-Y\.( SJU\J g IIIUUIU
phanyh)12E tatraazg)-2-

dﬂ@&gﬁ

=9hy3 550 B HLBTEBERZ)-
15.2R 156342523 4 diflnoseb

compound with methyl
hydroperoxide (1:1)

ZYES
:ic Jacetamide

Jrebengydy3-(3- ethylbenzyl)anino]-2- ydrd

3-[(3- ethylb

enzyl)-3-[(3t

923-(1,3-benzothiazol-2-yl)-N-554.4
xypropyl}-3- ethoxypropanamide
enzyl)amino]-2- ydroxypropyl}-2-

64

N-[(1S,2R) -3- (benzylamino)
(3,5-difluorobenzyl) -2-
hydroxypropyl] -2-[4-
(methylthio)phenyl]acetamide
compound with methyl
hydroperoxide (1:1)

-1-

471.2

65

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl) amino] propyl} -
2-(4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

497.3

66

N-[(1S,2R) -3- (butylamino) -1-
(3,5- dlfluorobenzyl) -2-
hydroxypropyl] -2- (4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

433

67

N-((1S,2R)-1-(3,5-
difluorcbenzyl)-3-{[2-(1,3-
dioxolan-2-yl)ethyl]lamino}-2-
hydroxypropyl) -2- (4-
isopropylphenyl)acetamide

477.3

68

IN-{(1S,2R)-1-(3,5-
difluorcbenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
2-(4-
isopropylphenyl)acetamide

593

69

N-{(18,2R)-1-(3,5-
difluorcbenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl) amino] propyl}-
2-{4a-
(methylthio)phenyl]acetamide
compound with methyl
hydroperoxide (1:1)

400.8

70

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(2-
furylmethyl)amino] -2-
hydroxypropyl}-2-[4-
(methylthio)phenyl] acetamide

461.2

71

N-{(18,2R) -3~ (butylamino) -1-
(3,5-difluorobenzyl) -2-
hydroxypropyl] -2-[4-
(methylthio)phenyl]acetamide
compound with methyl

436.9

hydroperoxide (1:1)

-101-



ethylbenzyl)amino]-2- ydroxypropyl}-2-(2-methyl- 2,3-dihydro-I-benzofuran-5- b)gronenaeydeos
95-{(1S,2R)-1-(3,5-523.5 difluorobenzyl)-3-[(3- ethylbenzyl)ami.no]-2- ydroxypropyl}-2-(3-methyl-2-
0x0-2,3-dihydeoeoetzdimidazol-I-yl)acetamide 96-{(1S,2R)-I-(3,5-551.4 ifluoroBERAWPB2RES
ethylbenzyl)amino]-2- ydroxypropyl} -3- (6 ethoxy 1H-benzimidazol-2- 1)propanamide

97-{(1S,2R)-1-3;5-586
dihydro-IH4indol-1-yl 4fm&baéaa§lmlde{9[&((1$32 R
ethylbenzyl)amino]-
UARY 2
ethylbenzyf)amino]-2-

-104 9 JAN
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Ropylied
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0]-2- ydroxypropyl}-4-(2,3-

-1-(3,5-538.4 difluorobenzyl)-3-[(3-

1zoxazol-3(2H)- 1)butanamide PCT/US02/22255
){1-(3,5-521.
-tetraazol-1-yl) acetamide

B difluorobenzyl)-3-((3-

73

eny
N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino]l propyl} -
2-[4-
(methylthio)phenyl]acetamide

597

74

3-[2- (benzyloxy)-4,6-
dimethylphenyl] -N-{ (1S,2R) -1-
(3,5-difluorobenzyl) -2-
hydroxy-3-[(3-
iodobenzyl)amino] propyl}-3-
methylbutanamide

727.97

75

2-[4- (benzyloxy)phenyl] -N-
{(1s,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-

iodobenzyl)amino] propyl}aceta
mide

657.33

76

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
3-(2-fluorophenyl)propanamide

583.79

77

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino]l propyl}-
4 - (7-methoxy-2,3-dihydro-1-
benzofuran-4-yl) -4-
oxobutanamide

665.89

78

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[2-
(dipropylamino) pyridin-4-
yl]l acetamide

553.4

79

N-{(15,2R)-1-(3,5-
difluorcbenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2- (4-hydroxy-
3-methoxyphenyl)acetamide

499

80

N-{(15,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-
hydroxyphenyl) acetamide

469.3

-102-



1002-[5-(1,3-benzodioxol-5-yl)-565.4 2H-tetraazol-2-yl]-N- {(1S,2R)-1-(3,5- ifluogaheNzyAFRSr (506
ethylbenzyl)amino]-2- ydroxypropyl}acetamide 1012-(1H-1,2,3-benzotriazol--550.5
1)-N-{(1S,2M01083®4¥uorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropy|IHEeEXarrdrmaeds
1023-(1,3-benzodioxol-5- yI) -N-511.5 {(1S 2R) 1- (3 5- iquorobenzyI)-S-[(S- ethylbenzyl)amino]-2-

ydroxypro

ydroxypropyl}-2-(1,3

difluorobe
7.)propan

zyl)-3-[(3#&
mide 105
ydroxypropyl}-4-oxo4-

@I.mxmoﬂa&ﬁubydr@ -2kkisoindol-

g{f?g%ﬁ’@ 5’139 5 difluorob

vl{lH%JéHiiL@ %r\) J. \O d JLL L Lélilé,llélUU
- 1)acetanlide 104-{(1S,2R)-1-(3,5-536.3

thylbrrzyl)amid]=2= ydroxypropyl}-3-(1,3-dioxo- 1,3-dihydro-2H-isoindol-2-

enzyl)-3-[(3

henyl butanamlde 1062-(5-acetylthien-2-

nzyl)-3-[(3- ethylbenzyl)amino]-2-

ethylbenzyl)amino]-2-
y)-N-501.4 {(1S,2R)-1-(3,5-

difluorober

zyt)se-i(3

'Neﬂtx%#éiélﬂdw§!§u <

difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-

hydroxypropyl}-2-(3-thien-2-
1-1H-pyrazol-1-yl)acetamide

525.4

83

N-{(18,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(2-oxo-1,3-
lbenzoxazol-3 (2H) -

v1l) propanamide

524.5

84

3-(1H-benzimidazol-2-y1)-N-
{(1s,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)aminol-2-
hydroxypropyl}-3-
Pydroxypropanamide

523.3

85

N-{(1S,2R) -1-(3,5-
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(4-
morpholin-4-
ylphenyl)acetamide

538.5

86

N-{(1S,2R)-1-(3,5-
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2~
hydroxypropyl}-2-(2-thioxo-
1,3-benzothiazol-3(2H) -
y1l)acetamide

542.4

87

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3-pyridin-
2-yl-1,2,4-oxadiazol-5~

v1l) propanamide

536.4

88

N-{(1S,2R) -1- (3,5~
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2-ethyl-1H-
benzimidazol-1-yl)acetamide

521.4

89

N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (5-hydroxy-
7-methyl(l,2,4]ltriazolo(4,3-
a]lpyrimidin-3-yl)acetamide

525.3
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ydroxypropyl}acetamide 107-{(1S,2R)-1-(3,5-459.3 difluorobenzyl)-3-[(3- ethythgazyl) ARV deds
ydroxypropyl}-2-thien-2- lacetamide PCT/US02/22255 -105 9 JANUARY 2006 WO 03/006423
-10-8-LIT -{}¥9,02/R0632) 3,5-555.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- RS ¥aRAy-2-(1,3-
dimethyl-2,6- dioxo 1 2 3 6 tetrahydro -TH- purin -7- 1)acetamide 109511.4 difluorobenzyl)-3-[(3-

ethylbenzy})

A {2
u _xl 3H- [ _yU|U/\_y|J||

}all loluj Il_yléé'l‘6 \j/\Ul
110-{(1S,2R)-1-(3,5- 2 m&ggmgnenzyw [(3- ethylbenzyl)am
ethoxyphenyl)-4- ox made) e (P5;2R)-1-(3,5-
ydroxypropyl}-4- (1H-ﬁd‘§?§‘@f)° Yb?( L{é“q@ 1122-(1-benz

. triazo hio] -
dlfluorobenzyl) -3- [(3'2 -phenylacetamide
91 N-{(1S,2R)-1-(3,5- 535.5
difluorobenzyl) -3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-1[5-(2-
methylphenyl) -2H-tetraazol-2-
yllacetamide
92 3-(1,3-benzothiazol-2-yl) -N- 554.4
{(18,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-
methoxypropanamide
93 l-acetyl-N-{(1S,2R)-1-(3,5- 550.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-
phenylprolinamide
94 N-{(1S,2R)-1-(3,5- 523.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
2,3-dihydro-1-benzofuran-5-
v1l)propanamide
95 N-{(1S8,2R)-1-(3,5- 523.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-methyl-2-
oxo-2,3-dihydro-1H-
benzimidazol-1- yl)acetamlde
96 N-{(1S,2R)-1-(3,5- 551.4
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3- (6-ethoxy-
1H-benzimidazol-2-
v1l) propanamide
97 N-{(18,2R)-1-(3,5- 536.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2,3-
dihydro-1H-indol-1-y1) -4-
oxobutanamide
98 N-{(1S8,2R)-1-(3,5- 538.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (2-oxo-1,3-
benzoxazol-3 (2H) -
yl)butanamide

-104-

u tan amide
nol-2- ydroxypropyl}-4-(3-

534.3 ifluorpbenzyl)-3-[(3- ethylbenzyl)amino]-2-
pthien-4-y1)-N-509.3 {(1S, 2R)-1-(3,5-



ethylbenzyl)amino]-2- ydroxypropyl}acetamide 113-{(iS,2R)-1-(3,5-555.4 difluotolh&NtyAR3Y[(3306
ethylbenzyl)amino]-2- ydroxypropyl}-2-(1,3- dimethyl-2,6-dioxo-1,2,3,6- tetrahydro-9H-purin-9-
1)acetamid@VOLBLAB23R)-1-(3,5-551.4 ifluorobenzyl)-3-[(3- ethylbenzyl)amindjCa/US02/22255
ydroxypropyl}-2-hydroxy-2- henyl-2-thien-2-ylacetamide 115-{(1S,2R)-1-(3,5-470.3

difluorobenzyb=

1162-(4-chlo
ethylbenzy
03/006423

)amino]-
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ydroxypropyl} -2-(2,441h
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-N- {(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3-

US02/22255 -106 9 JANUARY 2006 WO

mide 118-{

ifluorobenzyt

t)=3oig 3=

2-[5-(1,3-benzodioxol-5-yl) -
2H-tetraazol-2-y1] -N-
{(18,2R) -1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl }acetamide

565.4

1)-3-[(3- ethylbenzyl)amino]-2-

1S,2R)-1-(3,5-588.4

101

2-(1H-1,2,3-benzotriazol-1-
v1l) -N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }hexanamide

550.

102

3-(1,3-benzodioxol-5-y1)-N-
{(18,2R)-1-(3,5-
difluorobenzyl)-3-~[(3-
ethylbenzyl)amino] -2~
hydroxypropyl }propanamide

511.

103

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
yl) acetamide

522.

104

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)aminol -2-
hydroxypropyl}-3-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
v1l) propanamide

536.

105

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-oxo-4-
phenylbutanamide

495.

106

2- (5-acetylthien-2-yl) -N-
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl }acetamide

501.

107

wN-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2-thien-2-
yvlacetamide

459.

-105-



ethylbenzyl)amino]-2- ydroxypropyl}-2-[2-(4- fluorophenyl)-1,3-benzoxazol- SeyjasgiaR¥e 006
119-{(1S,2R)-1-(3,5-571.4 difluorobenzyl)-3-[(3- thylbenzyl)amino]-2- ydroxypropyl}-2-(2-pyridin-
4-yl-1,3-benwéxeytMo323] Jacetamide 120-{(15,2R)-1-(3,5-508.5 difluorobenzyl)F3-|/3:502/22255
ethylbenzyl)amino]-2- ydroxypropyl} -2-(2-methyl- 1 3-benzoxazol-5-yl)acetamide

1212-(2H-1:2,3henzpty

ydroxyprog
ydroxyprog
1232-[2-(a
ethylbenzy
ethylbenzy

20l 2. E29 E I\ N (1S D

yl}butana
yl}-4-(1,3;
cetylaming
lYamino]-2

ﬁ
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Hﬂagil%éﬁgﬁéﬁj{ -(8,5-566.4
chbxteeh B-tihydiro} 2k-isoindol-2
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e MO Y ACSrARIOE 124-

S pgiftuprobenzyl)-3-[(3- ethylbenzyl)amino]-2-

difluorobenizyl)-3-[(3- ethylbenzyl)amino]-2-
P- 1)-2-hydnoxybutanamide

2R)-1- (3,5tdifluorobenzyl)-3-[(3-
{(1S,2R)-1-(3,5-537.4 difluorobenzyl)-3-[(3-

l)amino]-2Zy yérasegpray|}-2-(2-pyridin- 2-yl-1,3-thiazgl-4- 1)acetamide

109

N-{(18,2R) -1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3-
hydroxyphenyl) -4-
oxobutanamide

511.4

110

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3-
methoxyphenyl) -4-
oxobutanamide

525.4

111

N-{(18,2R)-1- (3,5~
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)}-4- (1H-indol-3-
lyl) -4 -oxobutanamide

534.3

112

2- (1-benzothien-4-yl) -N-
{(1s8,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }acetamide

508.3

113

w-{(18,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(1,3-
dimethyl-2,6-dioxo-1,2,3,6~
tetrahydro-SH-purin-9-
lyl)acetamide

555.4

114

N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-hydroxy-2-
phenyl-2-thien-2-ylacetamide

551.4

115

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (1-
oxidopyridin-3-yl)acetamide

470.3

1l1e6

2-(4-chloro-2-o0ox0-1,3-
benzothiazol-3 (2H) -yl) -N-
{(1s,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2~

hydroxypropyl}acetamide

560.3
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125-{(1S,2R)-1-(3,5-588.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxyp
[(methylsulfonyl)amino]phenyl -4-oxobutanamide PCT/US02/22255 -107 9 JAN%%J\I%X 6\986

03/006423 YP8-J3186aR)-1-(3,5-560.4 difluorobenzyl)-3-[(3- ethylbenzyl)aminoPLTAHBBAISpyI}-3-{4-
[(methylsulfonyl) amino] phenyl }propanamide 127 -{(1S,2R)-1-(3,5-485.4 difluorobenzyl)-3-((3-

ethylbenzyp
difluoroben

1,3-dihydrg-2H-isoin
ethylbenzy|)amino]-Zs r&)gémqu} -4-(IH- |m|dazol-

Jaro-a
zyl)-3-[(3e

i‘é"blﬁ"ﬂillh 5\_J.Il p_ylaL\.n

Fyhpentaramide 128-{(1S,2R)-1-(3,5-486.5

)ﬁl&@ﬁ@glgamm]ﬂs ydroxypropyl}-5-(1H-1,2,4- triazol-I-yl)pentanamide
129-{(1S,2R)-1-(3,5- QEYSLhﬁlumrbbenzyl =3=[(3- ethyl

ésﬁ?x%ﬁm?ﬁ% ghider30-{(1S,

penzyl)amino]-2- ydroxypropyl}-2-(1,3-dioxo-
PR)-1-(3,5-471.3 difluorobenzyl)-3-[(3-
-yl) butanamide

118

N-{(15,2R)-1-(3,5-
dlfluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[2-(4-
fluorophenyl) -1, 3-benzoxazol-
5-yl]lacetamide

588.4

119

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)aminol -2-
hydroxypropyl}-2- (2-pyridin-
4-y1-1,3-benzoxazol-5-
'v1l)acetamide

571.4

120

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
1,3-benzoxazol-5-yl)acetamide

508.5

121

2-(2H-1,2,3-benzotriazol-2-
vl) -N-{ (18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }butanamide

522.5

122

N-{(18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
yl) -2-hydroxybutanamide

566.4

123

2-[2- (acetylamino)-1,3-
thiazol-4-yl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }acetamide

517.3

124

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-pyridin-
2-yl-1,3-thiazol-4-

vl) acetamide

537.4

125

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-{4-

[ (methylsulfonyl)aminol]lphenyl

}-4-oxobutanamide

588.4

-107-



131-{(1S,2R)-1-(3,5-487.3 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxy ?’%Wb%\'&%’ﬁzO%
dihydroxypyrimidin-4- 1)acetamide 132-{(1S,2R)-1-(3,5-543.4 difluorobenzyl)-
ethylbenzy @ @##08423droxypropyl}-4-(3-fluoro-4- ethoxyphenyl)-4- oxobutan®€k{ES02/22255
1333-(2-chlorophenyl)- 2 cyano N-526.3 {(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
(’3,55 S24-A4-ifluorobenzyl)-3-[(3-

ydroxyprop
ethylbenzy

ydroxyprog
ethylbenzy

yI}-4-(4-
)amino]-2
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degy 7D3hegylal ani.namide PCT
WO 03/006423 135-K1&,2Rr4x(3:i509-4 difluorobenzyl)-3-((3-

36-{(1S,2R
rmethylpher

US02/22255 -108 9 JANUARY 2006
ethylbenzyl)amino]-2-

-1-(3,5-525.5 difluorobenzyl)-3-[(3-
yl)-4- oxobutanamide

127

N—{(lS,2R)—1—(3,5—
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
Pydroxypropyl} -5- (1H-pyrazol-
1-yl)pentanamide

485.4

128

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-5- (1H-1,2,4-~
triazol-1-yl)pentanamide

486 .5

129

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
v1l) propanamide

536.1

130

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (1H-
imidazol-1-yl)butanamide

471.3

131

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2,6-
dihydroxypyrimidin-4-
1) acetamide

487.3

132

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (3-fluoro-4-
methoxyphenyl) -4-
oxobutanamide

543 .4

133

3-(2-chlorophenyl) -2-cyano-N-
{(18,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }propanamide

526.3

134

N-acetyl-N-{(1S5,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-D-
phenylalaninamide

524 .4

-108-



137-{(1S,2R)-1-(3,5-501.3 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- hydroxyp oy ARXK@doikien-
2-ylbutanamide 138-{(1S,2R)-1-(3,5-545.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropygogp0a4t3thyl)-4-oxobutanamide 1394-(1,3-benzodioxol-5-yl)-N-BLF/G¢2/223)-1-(3,5-
difluorobenzyl)-3-[(3- ethylbenzyl)amlno] -2- ydroxypropyl}butanamlde 140-((1%$,2R)-1-(3,5-550.5

difluorobe

)L—ab 655[ dgﬂuorobr

1)butanam 2y1§-3{(3-
ydroxypropyl}-3-[3-(4 tem@xyphex:ayd)aib]z—a xadiazolt5-yl]propa
ifluorobenzyl)-3-[(3- £#T " i ﬁ??:%ﬁ drox prc pyl}-4-(2-fu
1434-(1,3-benzothiay -538.4 |31)1_ ]@55- ifluorobet
ydroxyprog 3 ”'"FFis 2R)-1-(3,5- 525.5
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (2-hydroxy-
5-methylphenyl) -4-
oxobutanamide
137 [N-{(1S,2R)-1-(3,5- 501.3
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-oxo-4-thien-
2 -ylbutanamide
138 N-{(1S,2R)-1-(3,5- 545.4
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2-
maphthyl) -4 -oxobutanamide
139 4-(1,3-benzodioxol-5-y1)-N- 525.5
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }butanamide
140 N-{(1S,2R)-1-(3,5- 550.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (3-pyridin-
2-yl-1,2,4-oxadiazol-5-
v1)butanamide
141 IN-{(1S,2R)-1-(3,5- 565.5
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-3-1[3-(4-
methoxyphenyl) -1,2,4-
oxadiazol-5-yl]propanamide
142 N-{(1S,2R)-1-(3,5- 485.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (2-furyl) -4-
oxobutanamide
143 4-(1,3-benzothiazol-2-yl) -N- 538.4
{{18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }butanamide

-109-

yridin- 2-yl-1,2,4-oxadiazol-5-
thylbenzyl)amino]-2-

amide 142-{(1S,2R)-1-(3,5-485.4
yl)-4- xobutanamide

zyl)-3-[(3- ethylbenzyl)amino]-2-
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545.4 difluorobenzyl)-3-[(3- ethylbenzyl)am

penzyl)amir

[1,5- a]benzimidazol-4-yl)acetamide
0]-2- ydroxypropyl}-2-methyl-2-

lorobenzyl)-3-[(3-

ryl-2H-tetrapzol- 2-yl)acetamide

145

2 - (acetylamino) -2- (1H-1,2,3-
benzotriazol-1-yl) -N-
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
ydroxypropyl}acetamide

551.4

146

N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-ethyl-4H-
f1,2,4]ltriazolo[1,5-
albenzimidazol-4-yl)acetamide

561.4

147

N-{(15,2R)-1-(3,5-
difluorobenzyl) ~-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-methyl-2-
(1H-1,2,4-triazol-1-

v1l) propanamide

472 .4

148

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (5-
byrrolidin-1—yl—2H-tetraazol—
2-yl)acetamide

514.4

149

N-{(1S,2R) -1- (3,5-
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)-3-

{ [ {(methylamino) carbonyl] amino
}-3-thien-3-ylpropanamide

545.4

150

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- [1-methyl-3-
(methylthio) -1H-indol-2-

v1] acetamide

552.4

151

N-{(18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)}-4-(3,4-
dihydro-2H-1,5-benzodioxepin-
7-yl) -4-oxobutanamide

567.5

152

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)}-3-

[ {(methoxyacetyl)amino] -3-
phenylpropanamide

554.4

-1

10-

inoJ-2- ydroxypropyl}-3-
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(trifluoromethyl)pyrid g ®-§542-cyano-N-{(1S,2R)-1-(3,5-566.4
difluorober] zyI)-3-[(31K I @r:ggggggagﬂé gyélroxyp opyl}-3-(3,4- dimethoxyphenyl)-2-

a HPX | n
ethylpropa e 1 —%y\‘ﬁlg HIL{I tlpé%,uiylhll\sguo P 5664
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3,4-
dimethoxyphenyl) -2-
methylpropanamide

155 4-(3,4-dichlorophenyl) -N- 563.3
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

156 |N-{(1S,2R)-1-(3,5- 531.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3,4-
difluorophenyl) -4-
oxobutanamide

157 |[N-{(1S,2R)-1-(3,5- 545.4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3,4-
difluorophenyl) -2-methyl-4-
oxobutanamide

158 [N-{(1S,2R)-1-(3,5- 517.6
difluorcobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-hydroxy-4-
oxo-4-thien-2-ylbutanamide

159 N-{(18,2R) -1-(3,5- 565.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (7-methoxy-
l-benzofuran-2-yl)-4-
oxobutanamide

160 4-dibenzo [b,d] furan-2-yl-N- 586.5
{(1s8,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

161 [N-{(18,2R)-1-(3,5- 547 .4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (6-oxo-3-
phenylpyridazin-1(6H) -
yl)acetamide
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{(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-4- O&?A{WR?Y%O%
156-{(1S,2R)-1-(3,5-531.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-4-(3,4-
difluoropheWQ-@/@edbutanamide 157-{(1S,2R)-1-(3,5-545.4 difluorobenzyl)-3P(3/US02/22255
ethylbenzyl)amino]-2- ydroxypropyl}-4-(3,4- difluorophenyl)-2-methyl-4- oxobutanamide

158-[(1S,2R)}-443-5
0x0-4-thien-2-ylbuta
hydroxyprapyl}-4-(7-
furan-2-yl-N-586.5 {
oxobutanamide 1614

17 6 diflborabhanzvDN-2_1(2__athy
7= (1, 1R 27 =i {idabsl-1-.

migthoxpbdrbehzofulan-2-yl)-4-
%“3”2@ A3 ST dLGrDbenzyl)-

oxobutanar
B-[(3- ethylh

(fgo _1_%%%23-7?21 |?Iuorobe'nzyl)-3-[(3-

Ibenzyhamino]-2- hydroxypropyl}-2-hydroxy-4-
hamigle; 16946151213 (3,5-565.4 diffiorob

enzyl)-3-[(3- ethylbenzyl)amino]-2-
nide 1604-dibenzolb,d]
enzyl)amino]-2- ydroxypropyl}-4-
ethylbenzyl)amino]-2-

163

N-{(15,2R)-1-(3,5-
difluorocbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3,4-
dihydro-2H-chromen-6-yl) -4-
oxobutanamide

551.5

164

N-{(18,2R)-1-(3,5-
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-ox0-1,2-
benzisothiazol-2 (3H) -
y1l)acetamide

526.4

165

4-[2- (acetylamino) -4,5-
dimethylphenyl] -N-{ (1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

580.4

166

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2-(3-ox0-2,3-
dihydro-1H-isoindol-1-
iyl)acetamide

508.5

167

N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-4- (4-
hydroxyphenyl) -4-
oxobutanamide

511.4

le68

N-{(1S,2R)-1- (3,5~
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl)-2-hydroxy-4-
oxo-4-thien-3-ylbutanamide

517.4

169

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-2-
(1H-pyrrol-1-yl)acetamide

518.5

170

4-(4-chloro-2-hydroxyphenyl) -
N-{(1S,2R)-1-(3,5-
difluorocbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

545.4
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ydroxypropyl}-2-(6-oxo-3- henylpyridazin-1(6H)- 1)acetamide PCT/U802/22255 ' Wgy 006
WO 03/006423 1622-(1H, 1'H-,2'-biimidazol-I-509.4 1)-N-((1S,2R)-1-(3,5- dlﬂuoro enzyl)-3-

ethylbenzy @ @##08423droxypropyl} acetamide 163-((1S,2R)-I-(3,5-551.5 difluBfIHesi2e3y(3-
ethylbenzyl)amlno] -2- ydroxypropyl} -4-(3,4- dihydro-2H-chromen-6-yl)-4- oxobutanamide
164-{(1S,2 inoJ-2- ydroxypropyl}-2-(3-oxo-1,2-
enzisothiazol- 2(3H) cil)aneiﬂntdﬁym%:[ﬂdacetyla ino)-4,5-580.4 dimethylphenyl]-N-{(1S,2R)-1-
(3,5-difluonobenzyl)- g‘gglmhmemw}dnﬂno] -2- ydroxypropyl}- - oxobutanamide

166-{(1S,2R)-1-(3,5- o Lijb] (% gﬁﬂ & “tathylbenzyl)amino]-2- ydroxypropyl}-2-(3-oxo-2,3-
16de{ LhSaR)-

dihydro-IH;isoindol-11; 1 )agetamy -1-(3,5-511.4
172 N-{(1s,2R)-1-(3,5- 536.5
difluorobenzyl) -3-[(3-

ethylbenzyl) amino] -2-
hydroxypropyl}-2-(l-oxo-1,3-
dihydro-2H-isoindol-2-
yl)butanamide

173 N-{(1S,2R)-1-(3,5- 536.4
difluorobenzyl)-3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-methyl-2-(1-
oxo-1,3-dihydro-2H-isoindol-
2-yl)propanamide

174 N-{(1S,2R)-1-(3,5- 520.4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (1-methyl-
1H-indol-3-yl) -2-oxoacetamide

175  N-{(1S,2R)-1-(3,5~ 492 .4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- {2-thioxo-
2,3-dihydro-1,3-thiazol-4-
v1l)acetamide

176 |N-{(1S,2R)-1-(3,5- 532.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[4- (1H-
pPyrrol-1-

v1) phenyl] propanamide

177 2- (1-benzofuran-2-yl) -N- 521.4
{(1s8,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-
methylpropanamide

178 4- (1-benzofuran-2-yl) -N- 535.4
{(1s,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

179 N-{(1S8,2R)-1-(3,5- 601.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)-4- (6-methoxy-
1,1'-biphenyl-3-yl)-4-
oxobutanamide
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difluorobenzyl)-3-1(3- ethylbenzyl)amino]-2- ydroxypropyl}-4-(4- ydroxypheny!l)4d AblhAda s
168-{(1S,2R)-1-(3,5-517.4 ifluorobenzyl)-3-1(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-hydroxy-4-
X0-4-thien-3%Mxasaide 169-{(1S,2R)-1-(3,5-518.5 ifluorobenzyl)-3-[(3- ethyRE81I2MAMD]-2-
ydroxypropyll-2-phenyl-2- (1H- pyrrol -I- yI) acetamide 170-(4-chloro-2-hydroxyphenyl)-545.4

nvlﬂ

-((15,2R)-1

PCT/US0222255 -1[i2:9 JANGARY52006

(2 Lfly
SF e LSS

repenzyiESiEsthvhenzya

Ilinn-l 2 "U
2547

rexypropyl}-4- oxobutanamide

O 03/006423 171i-{(1S,2R)-1-(3,5-536.5

difluorobenzyl)-3-[(3 'ﬂiylbe:bzyl%akhhﬁio]L@ydroxypropyl} -2-(5-methyl- 1,3-dioxo-1,3-dihydro-2H-

isoindol-2-yl) aceta

ydroxyproy

vipon
X g "é‘ya ydro 2F %sn(%ﬁlcﬁ 2-1

butanamid

36.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-

e

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(4-
methoxyphenyl) -4-
oxobutanamide

525.4

182

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2,3-
dihydro-1, 4-benzodioxin-6-
yl) -4 -oxobutanamide

553.3

183

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(2-0xo0-2H-
1,3-benzoxazin-3 (4H) ~

v1l) propanamide

538.6

184

N-{(15,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-0x0-2,3-
dihydro-1, 3-benzoxazol-5-
v1l)acetamide

510.4

185

N-{(18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2-0x0-2,3-
dihydro-1H-benzimidazol-5-
y1l)acetamide

509.4

186

N-{(1S,2R) -1-(3,5-
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
ydroxypropyl}-4- (5-methyl-
1H-pyrrecl-2-yl)-4-
oxobutanamide

498.6

187

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (5-pyridin-
2-yl-2H-tetraazol-2-

v1l) acetamide

522.4

188

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(5,7-
dimethyl[1,2,4)triazolo[l,5-

a]lpyrimidin-2-yl)acetamide

523.5
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173-{(1S,2R)-1-(3,5-536.4 difiuorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxyprgpggm%}?éb% 1-
0x0-1,3-dihydro-2H-isoindol- 2-yl) propanamide 174-((1S,2R)-1-(3,5-520.4 difluoro -3-[(3-
ethylbenzy @ @##08423droxypropyl}-2-(1-methyl- 1H-indol-3-yl)-2-oxoacetami®€T/US02/22255
175-[(1S,2R)-1-(3,5-492.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(2-thioxo-
2,3-dihydro-2 ,§8t9'“.iaﬁ@_l-{=".(-1§)§§ﬁ§a"ig% F76-{{t1S2R)--(3:5:5324 difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-Zajdi@aspeeRyiir 2[4 (1H- yrrol-Ir 1)phenyl]gropanamide
1772-(1-bgnzofuran{2+#)1ReB2L V{182 FR9=1-(3,5- difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropyl}-2- eth %‘i@p’é{ﬁ’éiﬁk’i }?g&-;(_laki)gndzr%f_ ran-2-yl)-N{535.4 {(1S,2R)-1-(3,5-

su n

difluorobenzyl)-3-[(3 lgthylﬂzgn;y @}f’nmoI-Z- y rYoxyp opyl)-4- oxpbutanamide 179-((1S,2R)-1-(3,5-601.4
difluorobenzyl)-3-[(3oxobutanamide
190 [N-{(1S,2R)-1-(3,5- 552.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-2-
(4H-1,2,4-triazol-3-
vlthio)acetamide

191 N-{(1s,2R)-1-(3,5- 514.3
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(5,6-
dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyridin-3-
yl)acetamide

192 [N-{(1S,2R)-1-(3,5- 540.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3-oxo-2,1-
benzisothiazol-1(3H) -
v1l)propanamide

193 N-{(1S,2R)-1-(3,5- 535.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-phenyl-2-
(1H-tetraazol-1-

v1) propanamide

194 N-{(1S,2R)-1-(3,5- 535.4
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[5-(4-
methylphenyl) -2H-tetraazol-2-
yllacetamide

195 N-{(1S,2R)-1-(3,5- 483.2
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-hydroxy-
4-methylphenyl)acetamide

196 N’'-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-N, N-
dipropylpentanediamide

197 N-{(15,2R}-1-(3,5- 453
difluorobenzyl) -3-[(3-
ethylbenzyl)amino]-2-
hydroxypropyl}-2-
phenylacetamide
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ethylbenzyl)amino]-2- ydroxypropyl)-4-(6-methoxy- 1,11-biphenyl-3-yl)-4- oxobutddAMNId&RY 2006
PCT/US02/22255 -113 9 JANUARY 2006 WO 03/006423 1803-(3-chloroisoxazol-5-yl)-N-492.4
{(iS,2R)-i-(3Y80 @ dsr3Benzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}propdt{akige2/22255
181-{(1S,2R)-I-(3,5-525.4 dlfluorobenzyl) -3-[(3- ethylbenzyl)amlno] -2- ydroxypropyl}-4-(4-
ethoxyphey yorobenzyl)-3-[(3-
ethylbenzyl)amlno] ,4-benzod|oxin-6- 1)-4-oxobutanamide
183-{(1S,2R)-1-(3,5-5886dmanatvenzyi?-3-[(3- ethylbenzyl)amjno]-2- ydroxypropyl}-3-(2-oxo-2H-
1,3-benzoxazin-3(4H}2 (? ST |§C%é;§4fggf5°2ﬁ) 1-(3,5-510/4 difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2- y roxypropy} 2-(2-0x0-2,3- dihydro-1,3-benzoxazol-5- 1)acetamide

199 WN-{(1S,2R)-1-(3,5- 541.8
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-

hydroxypropyl}-2- (3-methoxy-
4 -propoxyphenyl) acetamide

200 [N-{(1S,2R)-1-(3,5- 497.6
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (4-
ethoxyphenyl)acetamide

201 |[N-{(1S,2R)-1-(3,5- 499.9
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-hydroxy-
4 -methoxyphenyl)acetamide

202 N-{(1S,2R)-1-(3,5- 469.3
difluorobenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl)amino) propyl} -
3 -phenylpropanamide

203 N-{(1S,2R}-1-(3,5- 467.3
difluorcbenzyl)-3-[(3-
ethylbenzyl)aminol] -2-
hydroxypropyl}-3-
lphenylpropanamide

204 N-{(1S,2R)-1-(3,5- 574.3
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[1-methyl-5-
(4-methylbenzoyl) -1H-pyrrol-
2-yl]lacetamide

205 3-(1-butyl-1H-pyrazol-4-yl) - 513.3
N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }propanamide

Synthesis of N-(3-amino-2-hydroxy-propyl)-cycloalkyl and

heterocyclyl-alkylamides of formula (I), formula (Ic) and
S formula (Id)
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185-{(1S,2R)-1-(3,5-509.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxyy oyt 2AE¥0 2065 3-
dihydro-IH-benzimidazol-5- 1)acetamide 186-{(IS,2R)-1-(3,5-498.6 ifluorobenzyl)-3-[(3-
thylbenzy!) W& @o423roxypropyli-4-(5-methyl- 1H-pyrrol-2-yl)-4- xobutanami&€T/US02/22255
187-{(1S,2R)-1-(3,5-522.4 ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(5-pyridin-
2-y|-2H-tetrba>gz[9I-g

ydrox-ypro

JANUARY 2

- L)acetamide 188-{(IS,2R)-1-(3,5-523.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-

pyi%?g(ﬁ-—dimethyl[l,2,4]triazo|o[1,5- a]pyrimidin-2-yl)acetamide PCT/US02/22255 -114 9
REY 6 542418 Sl

5 =0 5 0yR RFRfBhANY ) -WHE(1S, 2R) -1 -

ethylbenzylyamineli Z1ydexypinpylly4-45-r(methwisulBey213-giyysp- 2H-indol-1-yl]-4- oxobutanamide

190-{(1S,2

5

10

15

20

25

30

RUA:52-922:3 PHoronenZy) 20 chioride (206)
Step A (4-Butyl-2,3-dioxo-piperazin-1-yl)-acetic acid
O 0 O
\/L P4 ‘>—0H
N N
__/

i

N-butylethylenediamine (2.0 mL, 14 mmol) and diethyloxalate
(2.1 mL, 15 mmol) are added simultaneously to ice-cold iPrCH (30
mL) under nitrogen. The resultant solution is warmed to ambient
temperature and then heated to reflux for 6 hours. The mixture
is then concentrated and purified by flash chromatography
eluting with 0.10 MeOH:0.01 7N NH; in MeOH:0.89 CH,Cl, to give a
white oily solid piperazine. This piperazine (2.4 g, 14 mmol)
is dissolved in dry DMF (25 mL), cooled to 0 °C, and placed
under nitrogen. Solid NaH (60% in mineral oil, 0.62 g, 16 mmol)
is then added and the resultant mixture stirred at ambient
temperature for 0.5 hr. The mixture is placed back over ice and
t-butylbromoacetate (2.3 mL, 16 mmol) is slowly added. The
resultant solution is stirred for an hour at ambient temperature
before it is quenched by the addition of brine and diluted with
EtOAc. The phases are separated and the organic phase is
further extracted three times with brine, dried over Na,SO,, and
concentrated to give a yellow-orange oil. The product 1is
isolated by column chromatography eluting with 1:1 heptane:EtOAc
with 1% of 7N NH; in methanol to give the ester as a white
crystalline solid (1.4 g, 5.0 mmol, 36%) (M+H: 285.2). The
ester is then converted to the corresponding acid i by adding
trifluorocacetic acid (6 mL) to an ice cold solution of the ester
(0.52 g, 2.0 mmol) in 10 mL of CH,Cl,. After stirring for two
hours at ambient temperature, the reaction solution is

concentrated under high vacuum to give i.
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ethylbenzyl)amino]-2- ydroxypropyl)-2-phenyl-2- (4H-1,2,4-triazol-3- Ithio)acetagnid@UARY 2006
191-{(1S,2R)-1-(3,5-514.3 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(5,6-
dimethyl-2, MOIRABLB 4- tetrahydropyridin-3- 1)acetamide 192-((1S,2R)-1-(BGraMY 2422255
difluorobenzyl)- 3 [(3- ethylbenzyl)amino]-2- ydroxypropyl}-3-(3-oxo0-2,1- enzisothiazol- 1(3H)

1)propanarg, ((1%2Rg 1- ga o- 53f5§ ifluorobenzyl)-3-[(3~"ethylberizyl)amino]-2-"
ydroxypropy fp enyl-2- f]l fetraazol-I- 1 propanamide 194-{(1S,2R)-1-(3,5-535.4
difluorobenzyl)-3-K3-sethytoeizybdmino]{2- ydrogyprépyiR- 2 18194 ethiibFeny i 22 Eteraazbl &%

1]acetamidgrkS-{(1328) AcB5-433. 89dif&10f0@e@éy|}n%<£@ etylbenzyjlarginoley, pur is

de 196'-{(1S, 2R)-1-(3,5- difl benzyl)-3-((3-
g?g;féip;gggl}ﬁ%é%dgydrgxyaﬁ rggglrylgl’tl_'ena alceeltlatmltgmpera{t(.ure b%—:fo(re a Is%%lgtlony) -

5 [3-amino-4-(3,5-difluoro-phenyl) -2-hydroxy-butyl] - (4-ethyl-
benzyl) -carbamic acid benzyl ester (0.20 g, 0.40 mmol) and
diisopropylethylamine (0.3 mL, 1.7 mmol) in 5 mL of dry DMF is
introduced. The resultant solution 1is stirred overnight at
ambient temperature. The reaction solution is then quenched

10 with the addition of 1M HC1l, diluted with EtOAc, and the phases
are separated. The organic is further extracted with 3x 1M HC1,
3x saturated NaHCO;, and 3x brine. The organic phase is then
dried over Na,S0O,, concentrated to an orange oil, and purified by
column chromatography eluting with 1:1 heptane:EtOAc to give the

15 N-protected product as a white solid (0.06 g, 0.09 mmol, 22%).
The N-protected product is then combined with 10% by weight
palladium on activated carbon (0.015 g, 20 wt %) in 10 mL of
methanol and placed under 4 psi of H, for 3 hours. The reaction
mixture is then filtered, concentrated, and purified by column

20 chromatography eluting with 0.04 MeOH:0.01 7N NH; in MeOH: 0.95
CH,Cl, to afford 206 as the free base. The HCl salt is prepared
by dissolving the free base in 1 mL of methanol and adding 2 mL
of 7N methanolic HCl and concentrating the solution to give 206

as the HC1l salt (0.03 g, 0.052 mmol, 60%) (M+H: 545.3).

25
Example 2
Synthesis of 2-(4-ethyl-2,3-dioxopiperazin-1-yl)-N-{(1S,2R)-1-
(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl Jacetamide hydrochloride (207)
30 Step A (4-Ethyl-2,3-dioxo-piperazin-1-yl)-acetic acid

) O Q

\—N>;/<N—>—OH

-118-



hydroxypropyl}-2-phenyl-N,N- dipropylpentanediamide 197-{(1S,2 R)-1-(3,5-458 difiNuabPen2gd$-[(3-
ethylbenzyl)amino]-2- ydroxypropyl}-2- henylacetamide PCT/US02/22255 -115 9 JANUARY 2006 WO
03/006423 Y83/ 28R)-1-(3,5-530 lif luorobenzyl)-3-[(3- ethylbenzyl)amino]PZ-T/US02/22255

ydroxypropyl}-2-(3- quoro 4- ropoxyphenyl)acetamide 199-{(1S,2R)-1-(3,5-541.8 difl.uorobenzyl)-3-[(3-

ethylbenzyl)aminq]-2- ydroxyjpr R 2- Rro hepyl) acetamid
200-{(1S,2R)-1-(3,5 %7 é}/ ugro }1enz(gy)- (8 w?ﬁﬁb r‘n%y %E?nln% - Yaroxypropyll-2%a- 7 -°
ethoxypheriyfatetarhideo20-{as, 2R1;’llt€31§1491§Y91d|mmob§n2ﬂ91@d[(30éﬁ13}/l%ﬁ@yl)émrio]%

ydroxypropyl}-2-(3:Rydyoxy- 4methoxyphepyhacetanide 202-(1eLR) Jb@b?ﬂﬁ%l%oacetate

b | [}- 3-phenylpropanamide
o (G gy oe Y i glromy ) SRR e

5 mixture is stirred overnight at ambient temperature. The t-
butanol is then azeotroped off with cyclohexane and the residue
is partitioned between EtOAc and brine. The phases are
separated and the organic phase is extracted 2x 1M HCl, 2x
saturated NaHCO;, and 2x Dbrine; dried over Na,;SO,;; and

10 concentrated to give the ester as a white solid (0.35 g, 1.4
mmol, 19%). The ester is then converted to the corresponding
acid ii by adding trifluorocacetic acid (3 mL) to an ice cold
solution of the ester (0.35 g, 1.4 mmol) in 5 mL of CH,Cl,.
After stirring for two hours at ambient temperature the reaction

15 solution 1is concentrated wunder high vacuum to give H in

guantitative yield.

Step B
A solution of ii (0.27 g, 1.3 mmol), HOBT (0.27 g, 2 mmol)
20 and EDC (0.36 g, 1.9 mmol) in 3 mL of dry DMF is stirred at
ambient temperature for 45 minutes. This solution is then added
to a solution of [3-amino-4-(3,5-difluoro-phenyl)-2-hydroxy-
butyl] - (4-ethyl-benzyl) -carbamic acid benzyl ester (0.63 g, 1.3
mmol) and N-methylmorpholine (0.90 mL, 8.2 mmol) in 3 mL of dry
25 DMF. The resulting solution i1is then stirred overnight at
ambient temperature at which time it is gquenched by the addition
of saturated NaHCO; and diluted with EtOAc. The phases are
separated and the organic phase is further extracted 1x 1M HC1,
2x saturated NaHCO;, and 2x Dbrine; dried over Na,S0,;
30 concentrated; and purified by column chromatography eluting with
1:1 heptane:EtOAc (500 mL) then 10% MeOH in CH,Cl, to give the
protected product. The free base is then prepared by combining
the protected product (0.17 g, 0.26 mmol) and Pearlman’s
catalyst (0.04 g, 20% by wt) in 15 mL of methanol and placing

35 the mixture under 5 psi of H, for 2.5 hours. The mixture is
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difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-3- henylpropanami@eJANUARY 2006
204-{(1S,2R)-1-(3,5-574.3 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-[1-methyl-5-
(4-methylbeW£by#)006423yrrol- 2-ylJacetamide 2053-(1-butyl-IH-pyrazol-4-yl)-51BGIA8B/2RI51-(3,5-
ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}propanamide PCT/US02/22255 Synthesis of
-(3-aminoBycrporbrana, cyslga ki and dietelocyglialigamyles o formua, (qlornuia d ) and
5 formula (Id) -116 9 JANUARY 2006 WO 037006423 PCT/USD2/22255 Example 1 gynt’heas of
2-(4-butyl-2RBRSRPHFETEZIn AN NN B S B - £435-8esrobthzy!)-31is ethy beARYH &R0 22
hydroxypropyacetamide hydrpehlorge R0HH SleyA (ABubtek3-Bim®-pperazin--yl)acetiracid 0
O Or-q\ \-,,.NN OH N-butylethylenediamine (2.0 mL, 14 mm nd diethyloxalate (2.1 mL, 15
mmol) 2re S Q?n%ltaﬁé%éé?? tgﬁlicglﬁ:o%gi]P%H ‘(fgliﬁnr%%dﬁn é:rfi1 nitrgélémn. TR R UhARt B8lution is
warmed to &inbiepd terdsarature aadehdlPReated o refliixefors® hivdirs( THE8 mixture - Blthemol ,
concentrateghand pytified py flash chromatography

Example 3
Synthesis of 2-(4-butyl-3-oxopiperazin-1-yl)-N-{(158,2R)-1-(3,5-

10 difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-

hydroxypropyl Jacetamide dihydrochloride (208)

Step A 3-Oxo-piperazine-1-carboxylic acid tert-butyl ester
@)
HN N‘{
/%
iii
15 Oxopiperazine (3.38 g, 34 mmol) is dissolved in 20 mL of
CH,C1,. Et;N ( 9.5 mL, 68 mmol) is added followed by Boc,0 (7.4
g, 34 mmol). The solution 1is allowed to stir at ambient

temperature for 3 hours, at which time the reaction is quenched
by the addition of brine. The phases are separated and the
20 organic phase is washed with brine, 1 M aqueous KH,PO, and dried
over Na,S0,. The mixture is filtered and concentrated to give

iii as a white solid (6.1 g, 30 mmol, 90%). (MS: M +H: 199.0).

Step B 4-Butyl-3-oxo-piperazine-l-carboxylic acid tert-butyl

25 ester
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eluting with 0.10 MeOH:0.01 7N NH3 in McOH:0.89 CH2C12 to give a white aily aRjidaHpetasdae. This
piperazine (2.4 g, 14 mmol) 15 is dissolved in dry DMF (25 mL) , cooled to O C, and placed under
nitrogen. SON® NHPI(E3% in mineral oil, 0.62 g, 16 mmol) is then added and tRETASORAALIMixture
stirred at ambient temperature for 0.5 hr. The mixture is placed back over ice and

t-butylbromoacetgte 2,3,k 16 g@o&ééﬂ%\gya%qql%d. The 2@6rga§ulgmt §glu%hs) stifregl for an hour
at ambient temperature before it is quenched by the addition of brine and diluted with EtOAc. The

phases aregparaté@aHdrthel drdanftlphasé is™ifther éRtrartey threbtimedEnithdrife) drigiover
Na2S04, aaghoamnesnrtrated to give ayellovsorangepil-bhesproduet isdddsolategdycalHms s

chromatography eluting with 1:1_heptane:EfQOAc with 1% of 7N_NH3 in methanol to give the ester as a
hite. oy o TR EEA T 5.0 o 3656) (TRPLL 268 AT XheAEIHGE BB QB IRE
correspondingratidoidpnaddingspifeioroacdiiccacid(@ ek io as icevoldesolation df ¢hengstar:30 (0.52
g, 2.0 mmol)dn 10;ipl-of CH2G 12 Afler stinipg.for hwa hoyrs at gmbignt femperature, the reagtion
solution is concentrated under high vacuum'to give i. -117 9 JANUARY 2006 WO 03/006423
PCT/US0229288Mstkp BYSyrithesisasiPde AfsolGfion oF 116 1238 . 53 imHict HATEN0.253Y D.66
mmol), andald@#sk €0.09 grik66pmanelyin el eoéday DG isastirrechior ardoui at ynbiant is
temperature before a solutjon.of 5 l3-1a ino-4-(3,5-difluoro-phenyl)-2-hydroxy-butyl]-(4-ethyl
benzyI)-carfl)g?"(ra{l’g(gc‘lﬂdl gféln%ﬁlens?er .2@5%%34%%%0 aafr% 4diis<¥p%%p@%fﬁﬁ%ﬁ1iﬁ§ (6(331 i ¥?Ld7 mmol)
in 5 M0 of arypdMPIsdntrodtesd. The @buitamzolatidn iwktined dverpight &6 esmbiont tEhasérature.
The reaCtio&%HgQ%%S;HEl{qu&rﬂ?@déi’o‘%’ﬂﬁéhe&ddﬂi%&im HEA, dilled with,ELOAC, gpd the
phases are separated. The or%ﬁnlc is further extracted with 3x 1M HC1, 3X saturated NaHCO3, and

3x brine. TREBFGESic PRALBTEtheWY diéd/er NaeBY, ConiBntrifed e BFaRde diP afd Brified by
column chromadegeaphylelulisgsviti1:1(Beptane: BEIOAGdA giveothe, (MS:M+H: 257.4) .

15 Step C 1-Butyl-piperazin-2-one
%}__\
N NH
/_/'\_/
v

Oxopiperazine iv 1is dissolved in 10 mL of CHyCl, under N,

and 15 mL of TFA is added. The solution is allowed to stir at

20 ambient temperature for 16 h. The solution is concentrated
under reduced pressure, dissolved in water, basified by the
addition of solid NaOH, and extracted with ethyl acetate. The
combined extracts are dried over Na,S0,. The mixture is filtered

and concentrated to give v as an orange oil (3 g, 19 mmol, 76%).

25 (MS:M+H: 157.3).

Step D (4-Butyl-3-oxo-piperazin-1-yl)-acetic acid methyl
ester
Q 0
— _)—OMe
N N
/



15 N-protected product as a white solid (0.06 g, 0.09 mmol, 22%). The N-prajepigf RJUSHFsthen
combined with 10% by weight palladium on activated carbon (0.015 g, 20 wt %) in 10 ML of methanol
and placed Wwie¥epeiBof H2 for 3 hours. The reaction mixture is then filteredPE€AIE¥AtPAET, and
purified by column 20 chromatography eluting with 0.04 McOH:0.01 7N NH3 in MeOH: 0.95 CH2C12
to afford 206 as the free base. The HC1 salt is prepaV[ed by dissolving the free base in 1 mL of
methanol and adding 2 mL of 7N methanolic HC1 amd concentrating the solution to give 206 as the
HC1 salt (0.03 g, ®BSRRERLZE0%) (M+H{%4%.3)925 Eafnpleodynthésis cfzubiessy| with
-2,3-dioxopigetazptyhyiNe(hS,2 Rirlnd 3, podliiorabenzyl)s3-fzLthylbanzy) aminek 2 met hano1
hydroxypropyl}acetamide h cgerochloride ¢207 0 Step A (4-Ethyl-2,3-dioxo- iperazin-l-ﬁ-ac,etic acid
0200 v NIVT 11 OR" 1184 ANUAR %@v\kf SAOSEA BC U6 2P2258 Fo FthiichFof
N-ethylpiperatie?, 3ddiopei(ds0 gnrd 0 timnotoihut(onl oft-batdcolealet icess added sehihb K03 (1.1
g, 8.0 mmope Afler sfitfing few ginyies Lbuylbrompagetalg, L 2imiy, 5 Lnunal Jg introdyced

dropwise. The resultant 5 mixture is stirred overnight at ambient temperature. The t- butanol is then

azectroped Bt efclcHexandanbitiPresitd idipatifchettifdtwesh o Acahdtsine. THeephases
are separaigghae therergasisqhasalis axdraetesl 2eiMrie 1 p2% ssatyrateghNaEIC Qd,candi2xyprine;
dried over Na2§84; anéi 10 concgngated to ivel\iT:hI(;:'I ester aga white solid (0.35 g, 1.4 mmol, 19%) .
The ester is then-toRvent&d 13 He EoraeS iRy a8 by adiinG THIGDACBHL AR (PHLTES an ice

cold sUlutionrsf tHeesteex0:35-g 0.4 wirnbl) tbydl efc@H2842. The combined organic

phases are dried over Na,SO,, The mixture is filtered and
concentrated to give an o0il which is purified by flash

chromatography on a BIOTAGE 40S column eluting with 500 mL

heptane followed by 1/1 : heptane/EtOAc and 9/1 : CH,Cl,/ MeOH
15 to afford v as colorless oil (0.29 g, 1.3 mmol, 50%). (MS: M+H:
229.2).
Step E (4-Butyl-3-oxo-piperazin-1-yl)-acetic acid
o]

0]
o
N N
/\_/
20 vii
Oxopiperazine vi is dissolved in 5 mL of methanol and a

suspension of lithium hydroxide monchydrate (0.3 g, 7.1 mmol) in
5 mL of water is added. The mixture is allowed to stir at
ambient temperature for 3 days. The mixture is concentrated

25 under reduced pressure and suspended in water. The mixture is
treated with 10 mL acetic acid and extracted with EtOAc. The
combined organic extracts are dried over Na;SO,. The mixture is
filtered and concentrated to provide vii as a colorless oil
(0.15 g, 0.7 mmol, 56%). (MS:M+H: 215.4)

30
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After stirring for two hours at ambient temperature the reaction 15 solution is c@rggi\yated vpggr high
vacuum to give H in quantitative yield. Step B A solution of ii (0.27 g, 1.3 mmol), HOBT (0.27 g, 2
mmol) 20 aW® BIHE2386 g, 1.9 mmol) in 3 mL of dry DMF is stirred at ambieP€Teuyp2Rad3fe for 45
minutes. This solution is then added to a solution of [3-amino-4-(3,5-difluoro-phenyl)-2-hydroxy-

butyl]-(4-ethyl éBepzyl)-c?E,b_a@i_c (@c_ig yh 983?5-(81%3&9_51 1 fh !EG}QD)_QQQ glfmﬂymgrpholine (0.90

mL, 8.2 mmol) in 3 mL of dry 25 DMF. The resulting solution is then stirred overnight at ambient
temperature 4t Whiéh Gifel e queher¥d byanBratihtian brteatlratédN#MEO3 and diluted with

EtOAc. Therphasas are: 965 atesk-aad Hae oyganis phase is further extracted ix 1M HC1, 2x saturated
NaHCO3, and 2x brine; dried over Na2S04; 30 concentrated; and purified by column chromatography
eluting with 1:1 heptane:EtOAc (500 mL) then 10% MeOH in CH2012 to give the protected product.
The free base is then prepared by combining the protected product (.17 g, 0.26 mmol) and

Pearlman's catalyst (0.04 g, 20% by wt) in 15 19 35 the mixture under 5 psi
of H2 for 2.5 hours. The mixture isO-eL%,Q’S\ : ®.03/086423 PCT/US02/22255 then
filtered, run through a small plug of silica g? , and coricentrated to give the free base 207. This is
converted to the HC1 salt 207 by di 11g theFree base2674f 1 mL of methanol, adding 2 mL of
7N methanolic HC1, and concentrafing 5 the solution to ¢ 07 as a white solid (0.13 g, 0.21 mmol,
93%) (M+H:517.26). Example 3 8ynthesis of 2-(4-butyl-3-0%opiperazin-l-yl)-N-{(1S,2R)-1-(3,5- 10
difluorobenzyl)-3-((3-ethylbenzyl)amino]-2- hydroxypropyl]acetamide dihydrochloride (208) Step A
3-Oxo-piperazine-l-carboxylic acid tert-butyl ester O, HNN

Oxcopiperazine vii (0.16 g, 0.75 mmol) is combined with HOAt
(0.11 g, 0.81 mmol) and HATU (0.31 g, 0.82 mmol) in 5 mL of dry
DMF at 0 °C wunder N,. After 0.5 h a solution of
diisopropylethylamine (0.39 mL, 2.2 mmol) and [3-amino-4-(3,5-
10 diflucro-phenyl) -2-hydroxy-butyl]- (4-ethyl-benzyl) -carbamic acid
benzyl ester (0.38 g, 0.81 mmol) in 5 mL anhydrous DMF is added.
The solution is allowed to stir for 16 h at ambient temperature.
The reaction is quenched by the addition of 1M HCl and diluted
with ethyl acetate. The phases are separated and the aqueous
15 layer is extracted with ethyl acetate. The combined organics
are washed with 1M HCl, saturated aqueous NaHCO; and dried over
Na;S0,. The mixture is filtered and concentrated to give an oil
which is purified by flash chromatography on a BIOTAGE 40S
column eluting with 400 mL of heptane, followed by 1 L of 2/1
20 heptane/EtOAC and 97/3 : CH;Cl,/MeOH to give H as a yellow oil
(0.2 g, 0.3 mmol, 40%). (MS:M+H: 665.3)

Step G 208
Oxopiperazine viii is dissolved in 10 mL of methanol and
25 palladium (II) hydroxide (0.04 g) is added. The mixture is
hydrogenated at 3 psi for 2 hours, filtered and concentrated to
give a colorless oil which is purified by flash chromatography
on a BIOTAGE 40S column eluting with 97/3 : CH.Cl,/MeOH followed

by 97/3 : CHxCl,/MeOH and 90/9/1 : CH,Cl,/MeOH/7N NH; in MeOH to
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iii 15 Oxopiperazine (3.38 g, 34 mmol) is dissolved in 20 mL of CH2C12. Et3) {}&RkyeEmunol) is
added followed by Boc20 (7.4 g, 34 mmol) . The solution is allowed to stir at ambient temperature for
3 hours, at Wiiped2the reaction is quenched by the addition of brine. The p6dgestaR2 Eéparated
and the 20 organic phase is washed with brine, 1 M aqueous KH2PO4 and dried. over Na2SO4. The
mixture is filtered and concentrated tqQ give _iji as a white SO|Id .1 g, 30 mmal, QOW%% S: M +H:
199.0). Step B 3-Butyl- ox% plperaztllne - caiboxyﬁﬁl adif t&tH ?ﬁ% edr 1v ANRAERY 2006
WO 03/006423RPET 1 WS$0R/22258: Alsolutid@lof bxopipetazime dicfel g, 3Themel) anent butyke
iodide(3. S%Wrmlﬁ%ﬁmcﬁosmmp@d%@ 3 Je 32 Mol in gohydroug HME SO mL) and

is added to an ice cold suspension of 33 mmol) in 20 mL of anhydrous DMF under 5 a nitrogen
atmospherd °FRe Loftt bafhg STEoved &hd tHEFiMidre R3dtirPdd at ambient temperature for 5 h, at
which 8ime it is quenched by the addition of brine and diluted with ethyl acetate. The phases are
separated %nd thﬁ orglanlc phase is washed with brine and dried over Na2SO4. The mixture is filtered
10 and co glve an 0|I WhICh is purlfled by flash chromatography on a BIOTAGE 40 M
column eluffixe Witrs1a@ p o® MeE@hlZZN NHZIn MeQHISHZD1 to give iv

as a colorlegs gjL g@g_giggo@mygwg) [g_(lg};—}l,lgg,ll)%ﬁ%? L -Butyl-piperazin-2-one O ,/--N

NH v Oxopiperazine iv is dissolved in 10 mL of CHZCTZ Under NZand 15 mL of TFA is added. The
solution |S£M§&M (209)

10 Compound 209 is prepared using the methods described above

in Example 3 with the substitution o©¢f wmethyl (s)-2-
(trifluoromethylsulfonyloxy)propionate for methyl bromoacetate

for the synthesis of intermediate vi. (MS:M+H: 229.2).

15 Example 5
Synthesis of 2-(1-butyl-2-oxo-1,2-dihydropyridin-4-yl)-N-

{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-

hydroxypropyl }Jacetamide (210)

Step A 1-Butyl-4-methyl-1H-pyridin-2-one

ey

ix

20

A solution of 2-bromo-4-methylpyridine (7.25 g, 42.1 mmol)

and 1-iodobutane (5.8 mL, 50.6 mmol) is heated at 100 °C for 16

h. The residue is triturated with diethyl ether to provide a

25 dark yellow gum. Ethyl alcohol (100 mL) is added followed by
the addition of 1 N NaOH (50 mL). The solution is allowed to
stir for 4 h and NaOH (1.5 g) is added. After 2 h the solution

is partitioned between ethyl acetate and H,0 and separated. The
aqueous phase is extracted with ethyl acetate and the combined

30 organics are washed with brine and dried over MgsoO,. The
mixture is filtered and concentrated to give a dark oil which is

purified by flash chromatography (1/1 : ethyl acetate/heptane)
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20 ambient temperature for 16 h. The solution is concentrated under reducedgiassyErdisgsred in
water, basified by the addition of solid NaOH, and extracted with ethyl acetate. The combined
extracts arevdfledd/epd2Na2S04. The mixture is filtered and concentrated to gR(EUa828325fange oil (3
g, 19 mmol, 76%). 25 (MS:M+H: 157.3). Step D (4-Butyl-3-oxo-piperazin-I-yl)-acetic acid methyl ester
OMe -121 9 gANU%B\i( 2006, WO6(1383/1£064231PCT/11892/2%§?5§§A Oxopi%gr%azige v§0.4 9 2.6 mmol)
is combined Witl‘PgilsoprSpyltle#lylamine (o.é’fmﬁ_‘?%.z Cr’ﬁ‘mol) il 5 ML of methanol ‘over it ; L?n'der N2.
Methyl broni¥8cttdie Y6270mL, 2.9 mmol) is 5 added dropwise and the solution is allowed to stir at
ambient temperature for 2 hours, at which time it is quenched by the addition of 1 M KH2PO4 and
diluted with ethyl acetate. The phases are separated and the o,rganic hase is washed with 1 M

KH2PO4 af§SBtdftated A4uBBEE NATEES. Tt v BYTEFAE phakdd 195kl fadcédiracted with

ethyl acetate. The combined organic phases are@ried ov& Na2SO4_ The mixture is filtered and

phy on a BIOTAGE 40S column
eluting with 500 mL heptane followed by 1/1 . Ac and 9/1 . CH2C12/ McOH 15 to afford v
as colorless oil (0.29 g, 1.3 mmol, 50%)1(%44?/1 =229.2). Step E
(4-Butyi-3-oxo0-piperazin-1-yl)-acetic acid 0 0 ~--OH 20 vii Oxopiperazine vi is dissolved in 5 mL of
methanol and a suspension of lithium hydroxide mogohydrate (0.3 g, 7.1 mmol) in 5 mL of water is

added. The mixture igoaflggvieodnto osjgir at arré‘bignt tem—pera(ture7 for 3 dia%/sBThe mlixtur,e IS é:(o)ncentrated
25 under reduced préSSiTe™SAd SispBNEsd T WAtert¥he tistuf is 10+ 3 mmol) in mL
anhydrous THF is added dropwise to a solution of IDA (2 M, 5.7

mL, 6.05 mmol) in 40 mL anhydrous THF at -78 °C. The solution

10 is allowed to stir for 45 minutes followed by the addition of
solid CO, (10 g). After 0.5 h the mixture is poured onto H,0 and
acidified with 1 N HCL. The solution is concentrated wunder
reduced pressure and extracted with ethyl acetate and CH,C1,.
The combined organics are dried over MgSO,, filtered and

15 concentrated to give a solid which is purified by flash
chromatography (9/1 : CH,Cl,/MeOH) to provide x as a white solid
(1.4 g, 66%). (MS: M + H: 210.0).

Compound 210 is prepared from x using procedures described

20 above in Example 3. (MS:M+H:526.2).

Example 6
Synthesis of 2-(1-butyl-2-oxopiperidin-4-yl)-N-{(1S,2R)-1-(3,5-

difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-

25  hydroxypropyl}acetamide (211)

Step A (1-Butyl-2-oxo-piperidin-4-yl)-acetic acid
0 0]

/_/_'NWOH

xi
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treated with 10 mL acetic acid and extracted with EtOAc. The combined orgagigaxtiagis/argwtsied
over Na2S0O4. The mixture is filtered and concentrated to provide vii as a colorless oil (0.15 g, 0.7
mmol, 56% )WOIB/d6423 215.4) 30 -122 9 JANUARY 2006 WO 03/006423 PCPIIB0NZ 22255 Step F
[3-[2-(4-Butyl-3-oxo-piperazin-1-yl)-acetyl amino] -4-(3,5-difluoro-phenyl)-2-hydroxy-butyl]-(3-ethyl-
benzyl)-carbamic acid benzyl ester 5 viii Oxopiperazine vii (0.16 g, Q.75 mmol).is comﬂ%%g with HOAt
(0.11 g, 0.81 mmdl) T HRR -3PY X4 BRI in 4% %f &y SNFF AP UndBFNEET 0.5 h a
solution of diisbplroidethitEmine .(843%La2R2 ifnoill and [8&Hminol4-{3 53lrogenated at
difluoro-phanyl)s2-nygioxy-buiyll;(d-ethvshenzyhecarbamic acjd daenzyl eyer3,38 §,0.81 mmol) in 5
mL anhydrous DMF is added. The solution is allowed to stir for 16 h at ambient temperature. The
reaction is GAEAEHEF Bythe adtitiG oF 1M PR and™fitREd Bitit efiyi acetate. The phases are
separated and the aqueous 15 layer is extracted with ethyl acetate. The combined organics are
washed with iM I—@ms%%)r%te ;3queous Igang 39@9 dr}i{eld Quer, Nazl%cc):éel. The mi ture isggt(?red and
concentrated to give &N oil - which is pLFrﬁle%aby ash crﬁromatogragh ona %lrl{)ﬁ 405 column
eluting witte$eyenli of Bspraries foll0wEd it Ldof -2/ IMPMmEptafRPEIOAC and 97/3 : CH2C12/MeOH
to give H as a yellow oil (0.2 g, 0.3 mmol, 40%). (MS:M+H: 665.3) Step G 208 Oxopiperazine viii is
dissolved in 10 mL of methanol and 25 palladium (1) hydroxide (0.04 g) is added. The mixture is
hydrogenaf@é‘i‘ﬁ%%sizfor 2 hours, filtered and concentrated to give a colorless oil which is purified by
flash thronstagisphis onar BIOTAGB4@S Icatymnilakbg iidrQ 26 -TH2O 1LAIMEQI, ioRowed by

9713 : CH2G12IMOH ad 90I97% + CHPGIAIMAOHITN NHS jn McOl T 123

hydroxypropyl }jacetamide (212)

Step A [Benzyloxycarbonylmethyl- (2-tert-butoxycarbonylamino-

acetyl) -amino] -acetic acid benzyl ester

\{/o
15

A solution of Boc-glycine (2 g, 11.4 mmol), DIPEA (4 mlL,

22.8 mmol) and anhydrous DMF (20 mL) under N, is cooled with an

ice bath. HATU (4.34 g, 11.4 mL) and HOAt (1.55 g, 11.4 mL) are

20 added and after 0.5 h amine R is added. The ice bath is removed
and the solution is allowed to stir for 16 h. The solution is
partitioned between ethyl acetate and 1 N HCl and separated.

The organic layer is washed with aqueous NaHCO;, H;0, brine and

dried over MgSO,. The mixture is filtered and concentrated to
25 give xii as a light orange gum (5.05 g, 94%). (MS: M + H;:
471.3) .
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9 JANUARY 2006 WO 0311)1)6423 PCT/11S02/22255 give a colorless oil. ThejaiNig Afssonsssin 3
mL MeOH and treated with 2 ml, 1 N HC1 in diether ether. The solvents are removed under reduced
pressure to $i093Z0BKS the bis HCl salt (0.030 g, .05 mmol, 17%). (MS:M+H: B3V BB E&ample 4
Synthesis of (2R)-2-(4-butyl-3-oxopiperazin-1-yl)-N-{(IS,2R)-1- (3,5-difluorobenzyl)-3-[(3-ethyl
benzyl)amino]-2- Rydroxypr _’XA) ropanamide (209).10 Compound, 209.is prepared using the methods
desctioed SR B Exaliie AR AR oo EtA . o0 PeRBlPt 4ghe
(trifluoromethylsulfonyloxy)propionate for methy’kﬂgmoacetate for the synthesis of intermediate vi.

P

)

(MS:M+H: 229.2). 15 Example 5 Synthesis of 2 -oxQ:1,2-dihydropyridin-4-yl)-N-
{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzy amino]-2-xypropyl)acetamide (210) Step A
1-Butyl-4-methyl-IH-pyridin-2-one N 20 ix A ioADf 2-brap 0-4-methylpyridine (7.25 g, 42.1 mmol)
and 1-iodobutane (5.8 mL, 50.6 mmol) is Sgt;d t 100 C for 16 h. The residue is triturated with
diethyl ether to provide a 25 dark yellow gdm:Rthyl alcohol (100 mL) is added followed by the addition
of 1 N NaOH (50 mL). The solution is allowed tb stir for 4 h and NaOH (1.5 g) is added. After 2 h the
solution is partitioned between ethyl acetate and H2©iand separated. The aqueous phase is
extracted with ethyl acetate and the combined 30 qrgapics are washed with brine and dried over
S04 The mirt i LAY St an ettt oioe Ok cWAERTS puird B st
chromatogrdphgrtiyBrensy| eefate/Héptank) - B2 9 TRINUAR YR00610de03/1106888er 2 h

PCT/11S02/22381vents are removed under reduced pressure and the residue

Q
P

is partitioned between CH,Cl, and aqueous NaHCO; and separated.
The organic layer is dried over MgSO,, filtered and concentrated

to give a solid that is triturated with heptane to give xiii as

10 a tan solid (2.0 g, 75%). (MS: M + H: 263.1).
Step C (4-Butyl-2,5-dioxo-piperazin-1-yl)-acetic acid benzyl
ester

0

SR

LT

0] N

s

15 xiv
Dioxopiperazine xiii (1.0 g, 3.81 mmol) is added to a
mixture of NaH (60%, 0.18 g, 4.57 mmol) in anhydrous DMF (20 mL)
under N,. The mixture turns homogenous and 1l-iodobutane (0.48
mL, 4.19 mmol) 1is added. After 16 h the solution 1is
20 partitioned between ethyl acetate and H;O and separated. The
aqueous layer is extracted with ethyl acetate and the combined
organics are washed with H;O, brine and dried over MgSO,. The
mixture is filtered and concentrated to give an oil which is

purified by flash chromatography (CH,Cl, followed by 98/2
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to provide ix as a yellow oil (2.95 g, (MS:M+H:166.0). 34% 2 steps). Step B 9 JANUARY 2006
(1-Butyl-2-o0x0-1,2-dihydro-pyridin-4-yl)-acetic acid 0 0 OH 5 x A solution of pyridinone ix (1.7 g, 10.3
mmol) in 20WL08/R¢kous THE is added dropwise to a solution of LDA (2 M, BGT/HH0282385Smmol) in
40 mL anhydrous THE at -78 C. The solution 10 is allowed to stir for 45 minutes followed by the
addition of solrd C (Ot After 0.5 h the mrxtur |s > pour HZO an drfre? with 1 N HCL1.
The solutioh 13 Coientrated U e\rereeﬁ:rceds pressure F8ngd % ethrac?ed With'et yI Cetate %ndNbHZCIZ
The combibied digarii¢s are dried over MgSO4, filtered and 15 concentrated to give a solid which is
purified by flash chromatography (9/1 : CH2C12/MeOH) to provide x as a white solid (1.4 g, 66%).
(MS: M + H: 210’\1} Compound 210 is prepared from x using procedures described 20 above in
Example 350 F8: N+ H:526 2B4EEdmples GyiReBERF D2 A5y - ZoXpRHdin 4EIH-N-((1S,2R)-1-(3 5-
difluorobenzyl)-3-((3-ethylbenzyl)amino]-2- 25 hydroxypropyl)acetamide (211) Step A
(1-Butyl-2-oxo-piperidin-4-yl)-acetic acid OH xi -125 9 JANUARY 2006 WO 03/006423
PCTIUS02/22255 A mixture of pyridinone x (0.81 g,(3.9 rRfol), palladium (1) hydroxide (0.84 g) and
15 mL of ethanol is hydrogenated at 33 psi for 4 mixture is filtered to give xi as a colorless
oil (0.83 g, 100%). (MS:M+H:214.1). 5 Compoujg\?v 1lis prepared from xi using procedures described

5
XV
A mixture of dioxopiperazine xiv (0.4 g, 1.26 mmol), 10%
Pd/C (0.025 g) and EtOH (10 mL) is hydrogenated at 20 psi for 8
h. The mixture is filtered and concentrated to provide xv as an
10 off-white solid (0.28 g, 97%). (MS: M + H: 229.1).

Compound 212 is prepared from xv using procedures described

above in Example 3. (MS:M+H:545.2).

15 Example 8
Synthesis of N-{(18,2R) -1-(3,5-difluorobenzyl) -3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl }-2- (3-oxo-4-

propylcyclohexyl)acetamide (213)

Step A 2-(3-0x0-4-propyl-cyclohexyl)-malonic acid diethyl

20 ester

CO,Et

CO,Et
Xvi
A solution of sodium metal (30 mg, 1.30 mmol) in absolute
ethanol (4.0 mL) 1is stirred at -10° C for 0.5 h. Diethyl

!5 malonate (3.5 mL, 23 mmol) is added at -10 °C followed by
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above in Example 3 (36% yield). (MS:M+H: 530.1). Example 7 10 Synthesis cg ANUARY.20
2-(4-butyl-2,5-dioxopiperazin-1-yl)-N-((1S,2R)-1- (3,5-difluorobenzyl)-3-[(3-ethylbenzyl amino?—@-
hydroxypropyffeGéttehtde (212) Step A (Benzyloxycarbonylmethyl-(2-tert-butoBCEREORAZRRAINO-
acetyl)-amino]-acetic acid benzyl ester NH 15 xii A solution of Boc-glycine (2 g, 11.4 mmol), DIPEA (4
mL, 22.8 mmol) and anhydrous DMF (20 mL) under N2 is cgoled with an _ice bath. HATU (4.34 g,
11.4 mL) af %6#??18% g 1141 Oglreo 0 édHESPa’If\wﬁd gﬁf@%@%ﬁca?niﬁgcﬁl?s a dgdgThglgdjbath is
removed arpthe sdmuticrPiscdlisveedadizinédr 163h.0Thalsolutidhds partitivhed beinésewethyEacetate
and 1 N HG} apdseparptedia Thepiganiedayer ixwashed withaareoys NaHGR3, HaQdring and

dried over MgSO4. The mixture is filtered and concentrated to ?5 give xii as a light orange gum (5.05
g, 94%). (MEHER: 187158521 56 §HANBARP 2856 WS 0410054528 EYRFSESR 2588 Sips
(2,5-Dipxo-pijeraziml-yhaacetieacid benzytesters &v@daiIN tiedii Witermetiiatehyil (4t Be0.2
mmol) is ade fo g, solun, 5 of anbytaus GHCIZ A0 D) e TEA(10 mL yndet N2, Afer 2 h
the solvents are removed under reduced pressure an the residue. is partﬁi’one etween C12

and aqueogeNaMCOFhhastparatedirrE orgapRdibyer is avddaney MgSO4, Hiesdd andind
concentrated focgive-agelid thaids tritiaigebwithdienianedo give Xjii s 3102 tanselid, (2019, 75%).
N ey L Ay e T T s i it e S ORGSR
10 hexanes/ethyl acetate) gives diester xvi (5.07g, 91%) as a light
yvellow oil: 'H NMR (300 MHz, CDCl;) & 4.21 (q, J = 7.0 Hz, 2H),
4.20 (q, J = 7.0 Hz, 2H), 3.30 (s, 0.5H), 3.28 (s, 0.5H), 2.67-
1.55 (m, 8H), 1.43-1.11 (m, 10H), 0.90 (t, J = 7.0 Hz, 1.5H),
0.90 (¢, J = 7.0 Hz, 1.5H).
15
Step B (3-Oxo-cyclohexyl) -acetic acid
0

CO,H

xvii
A solution of diester xvi (2.37 g, 7.94 mmol) in 1 N
20 potassium hydroxide (16.27 mL, 16.27 mmol) is heated at reflux
for 2 h. The reaction 1is cooled to room temperature, diluted
with water and extracted with methylene chloride. The aqueous
phase is acidified to pH 1-2 with 6 N hydrogen chloride soluticn
and then heated at reflux for 2 h. The reaction is cooled to
25 room temperature and extracted several times with methylene
chloride. The combined organic phase is washed with water,
saturated sodium chloride, dried (sodium sulfate), filtered, and
concentrated under reduced pressure to yield a light yellow ocil.
Purification by flash column chromatography (silica, 2:1
300 hexanes/ethyl acetate with 1% glacial acetic acid) gives

carboxylic acid xvii (1.42 g, 91%) as a white solid: *H NMR (300
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O ' N-, 15 xiv Dioxopiperazine xiii (1.0 g, 3.81 mmol) is added to a mixture @fNRID AGDYR G088 9, 4.57
mmol) in anhydrous DMF (20 mL) under N2. The mixture turns homogenous and 1-iodobutane (0.48
mL, 4.19 mAYENOB04ekeSd. After 16 h the solution is 20 partitioned between ethddev282238 H20 and
separated. The aqueous layer is extracted with ethyl acetate and the combined organics are washed

with H20, bripe a ied qve SO4 The mixture is filtered and concentrated ive_an oil which is
purified by i c%%)%ioé%raghvgéIgz{‘,zlz%?aﬂoévé%?ﬁy 9{8;%2%-_1%7%%3,0(\NUA DB W 03 B6423
PCT/US02/22255MCH2E&2/MeOH) to give xiv as a white solid (0.6 g, 50%). (MS: M + H: 319.3). Step
D (4-Butyl-2,5-dioxo-piperazin-1-yl)-acetic acid 0 J 5 xv A mixture of dioxopiperazine xiv (0.4 g, 1.26
mmol), 10% Pd/c (0.025 g) and EtOH (10 mL) is hydrogenated at 20 psi for 8 h. The mixture is filtered
and conceritt8d to pro@i 2 xv as an 10 off-white solid (0.28 g, 97%). (MS: M + H: 229.1). Compound
212 is prepared from xv usingrar@cedires dascsesc abowe iri Exampleng, (MS2¢-+HrtiAH. 2unkb
Example 8 Sypthesis of N-f(1S,2R)-1-(3,5-difluorabenzyl)-3-[(3- .
ethyIbenzy&ér&i—r?g]-128-%%%;%/%08%8}'2&?&%%-4-%?o%yl@}c’loh%k&l?ac%%ée 62&3)“&%%% ene
2-(3-Oxo-4prbpyiidrclonéxyl)-Malonie acid eeth{BZU estel ©® GO2EL GOREMReL) and the

reaction mixture stirred for 0.5 h. To the above solution is

added a solution of 3-amino-4-(3,5-difluoro-phenyl)-1-(3-ethyl-
10 benzylamino)-butan-2-o0l (500 mg, 1.35 mmol) (prepared according
to the procedure found in U.S. Patent Application 09/895,871,
filed June 29, 2001) and N,N-diisopropylethylamine (428 uplL, 2.46
mmol) in methylene chloride (7.0 mL) and the reaction mixture is
stirred under nitrogen for 18 h. The reaction mixture is then
15 diluted with additional methylene chloride and washed with
saturated sodium bicarbonate, 0.5 N hydrogen chloride solution,
saturated sodium chloride, dried (sodium sulfate), filtered, and
concentrated under reduced pressure to yield an oily residue.
Purification by flash column chromatography (silica, 7:93
20 methanol/methylene chloride) gives 213 (360 mg, 33%) as a white
solid: mp 52-54 °C; IR (ATR) 2960, 2932, 1698, 1627, 1596, 1533
cm™; 'H NMR (500 MHz, CD;OD) & 7.33-7.30 (m, 2H), 7.25-7.21 (m,
2H), 6.85-6.82 (m, 2H), 6.79-6.63 (m, 1H), 4.08-4.00 {(m, 3H),
3.74-3.69 (m, 1H), 3.25-3.19 (m, 1H), 3.06-2.95 (m, 1H), 2.87-
25 2.83 (m, 1H), 2.69-2.64 (m, 2H), 2.62-2.56 (m, 1H), 2.24-2.20
(m, 1H), 2.12-1.95 (m, 5H), 1.69-1.65 {(m, 2H), 1.37-1.32 (m,
8H), 1.16-1.08 (m, 2H), 0.92-0.88 (m, 3H); ESI MS m/z 515
[C3oHaoF2N203 + H]'.

30 Example 9
Synthesis of N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino]-2-hydroxyprqpyl}—2-(3—oxocyclohexyl)acetamide
(214)
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A solution of sodium metal (30 mg, 1.30 mmol) in absolute ethanol (4.0 mL) gﬂiﬁ%ﬁ%é&&for 0.5
h. Diethyl 25 malonate (3.5 mL, 23 mmol) is added at -10 C followed by -12 2006 WO
03/006423 MOMY®ER 22255 addition of a solution of 6-propyl-cyclohex-2-enoPET 22255/ mmol) in
absolute ethanol (3.0 mL) . The reaction mixture is stirred an additional 12 h at room temperature. The
reaction mixture is then_acidified to pH 3.0 with.10% hydrogen chloride 5.sojution and then extracted
several timgg t?"/\?lthz?diethy —e{%érg.x?ﬁép}é%?n%ﬁ%éﬁl tﬁ’é’?eﬁ’ﬁégtsaefrleé\?vaéﬁeg& ﬁthevs\/%?(al?, and saturated
sodium chloride, dried (sodium sulfate), filtered@and concentrated under reduced pressure to yield a

yellow oil. Purification by flash column chromatagraphy (silica, 83:17 10 hexanes/ethyl acetate) gives

diester xvi (5.07g, 91%) as a light yellow oil: R (300 MHz, CDC13) 54.21 (q, J = 7.0 Hz, 2H),
4.20 (q, J = 7.0 Hz, 2H), 3.30 (s, 0.5H), 3.28 (¢ £87E11.55 (m, 8H), 1.43-1.11 (m, 10H), 0.90 {t,
J=7.0Hz, 1.5H), 0.90 (t, J = 7.0 Hz, I.5H). 15 Step B (3-Oxo-cyclohexyl)-acetic acid CO2H xvii A
solution of diester xvi (2.37 g, 7.94 mmol) in 1 N 20 88?5*§sium hydroxide (16.27 mL, 16.27 mmol) is
heated at retlux for 2 h. The reaction is cooled to soam iemperature, diluted with water and extracted

with methylene chiodde.Ehegaugous.Piaseds ACifified tg b 12 uith O ydigaen gigrige solution
ion i oom

and then heated at reflux for21r—The reaction is cooled to 25 r temperature & extracted several
times With feAAeRy dHiGridee Telcoirsinedkagdatiephae isyshes isitPfattre Heirated sodium

chloride, driggb{godiumssuifste), ftesedrand contentrated undey resuced pregsuretosyield, adight
yellow oil. Purifi%%yﬁn by flash column chromatography (silica, 2:1 30 hexanes/ethyl acetate with 1%
Id) g

glacial acetl(énac IVes carboxylic acid xvii (1.42 g, 91%) as a white solid: 1H NMR (300

Step B (3-Oxo-cyclohexyl) -acetic acid
0]

10 CO,H

xix

Acid xix is prepared in 70% yield from diester xviii by the
method described for the synthesis of xvii above: 'H NMR (300
MHz, CDCl;) & 2.58-1.92 (m, 7H), 1.80-1.61 (m, 1H), 1.52-1.42

15 (m, 1H); ESI MS m/z 155 [M - H] . .

Step C 214
214 is prepared in 23% yield from acid xix by the method
described for the synthesis of 213 (Step C) above: white solid;
20 mp 139.5-149.8 °C; IR (ATR) 3313, 3258, 2940, 1702, 1627, 1595,
1541 Cmd; 'H NMR (500 MHz, DMSO-dg) & 7.78-7.74 (m, 1H), 7.22-
6.89 (m, 7H), 4.95 (s, 1H), 3.95 (s, 1H), 3.67 (s, 2H), 3.46 (s,
1H), 3.02-2.99 (m, 1H), 2.60-2.54 (m, 4H), 2.20-2.12 {(m, 3H),
1.93-1.82 (m, 5H), 1.54-1.36 (m, 2H), 1.18-1.08 (m, 4H); ESI MS
25 m/z 473 [Cp7H34F2N,0;3 + H]'; Anal. Calcd for C,;H3,FoN,05: C, 68.62;
H, 7.28; N, 5.93. Found: C, 68.40; H, 7.06; N, 5.85.
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-129 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 MHz, CDC13) S %;73%\&1%32\&”9 :
1.11-0.82 (m, 3H) ; ESI MS m/z 197 [M - H]-. Step C 213 5 To a stirred solution of acid xvii (244 mg,
1.23 mmol) WiedOBIORs4Assopropyl ethylamine (214 pL, 1.23 mmcl) in methylenePERIGISOR22Z2H mL) is
added HBTU (513 mg, 1.35 mmol) and the reaction mixture stirred for 0.5 h. To the above solution is
added a solution (If 3- (gnino-4-(3,5-difluoro-phenyl)-l-(B-ethyI 10 benzylamino)-butan-2-ol (500 mg,
1.35 mmol)g(f\p?ggaf%cfﬁaccording to the procedure found in U.S. Patent Application 09/895,871, filed
June 29, 260/ Hres NeN-difsopid pieingatninié (4281011 2o4e -ppinsaly in miethyldnexohioride’ {7.0 mL)

and the reagtiop ;ixiueds -stiryed ypgden nitragen; fy 18 b Thggeaction mixture is then 15 diluted with
additional methylene chioride and washed with saturated sodium bicarbonate, 0.5 N hydrogen

chloride solution, Saturdted €8ditH SRlori@€, dridd ($dariri SEaryOnisRReyY ahd? cobhcshtdted under
reducefl pressigeltanyield)ar oty tesidyepRipificatioarhaflash cakinen cheorsatogiephy &siliea: 7:93 20
methanol/methylene chlaride) gjves 213 (360 3%) as ite_solid: mp 52-54 C: IR (ATR) 2960,
2932, 1698,81%25(79, 59 %é&gggic\sm-f?]‘ﬁ%ﬁﬁfﬁ%g@ﬁﬁ% &b D'S‘%’?%%-?E.%%(??,Jzﬁ),s 2B%21 (m,
2H), 6.85-6:62 GRIZAYCEFOBIE3 Unde) N.08.00 (IR, 3H), 58a4 beay 1eh] G2ESTIe tm, 1H),

3.06-2.95 (5 14), RiB7 29 283,81 1H), 2.6812.64 41 2H)s2-62:3.56, ki), 2:24-2:20 1@ 1H)
2.12-1.95 (m, 5H) , 1.69-1.65 (m, 2H) , 1.37-1.32 (m, 8H) 1.16-1,08 (m, 2H) 0.92-0.88 (m, 3H) ESI MS

miz 515 [CIORAGESNEE3 3A] S50 B&IH1R™0 S nihesis BENSRIESRYA - (5 HFRTOBENEHT-[(3-
ethylbEhzyBariro|2:8y drexypropdle 24 3texocynlohe xybatetamide o 214 F - 130 THANLSARI12006 WO

Gy006423fgjgggﬁ¥¥§2%é§h ethyl acetate and separated. The organic phase

is washed with 1 M KH,PQO,, saturated NaHCO; and dried over NaySO,.

The mixture is filtered and concentrated to a white solid which
is purified on a BIOTAGE 40M column eluting with 400 mL of
15 Theptane followed by 4/1 : heptane/EtOAc to obtain [3-tert-
butoxycarbonylamino-4-(3,5-difluoro-phenyl) -2-hydroxy-butyl] - (3-
ethyl-benzyl) -carbamic acid benzyl ester as a white sclid (15 g,
26 mmol, 71%), (MS:M+H: 569.4). This compound (6.0 g, 11 mmol)
is dissolved in 10 mL of anhydrous CH,Cl, at 0 °C and 10 mlL of
20 TFA is added. The solution is warmed to ambient temperature and
stirred for 3 h. The solution is concentrated, diluted with
EtOAc and washed with 1M NaOH. The combined organics are dried
(Na;S04) and the mixture is filtered and concentrated to give
desired compound as a white solid (5.0 g, 11 mmol, gquant.

25 yield), (MS:M+H: 469.5).

Example 11

The following compounds are prepared essentially according
to the procedure outlined in CHARTS 3A-E and set forth in
30 Examples 1-10.
(a) N-{(18,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-
(ethoxymethyl)piperidin-1-yl]lhexanamide (compound 215) ;
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Step A 2-(3-Cxo-cyclohexyl)-malonic acid diethyl ester COZEt COZ2Et xviii He&HIAR Ys2i#8pared in
881 yield from cyclohex-2- 5 enone by the method described for the synthesis of diester xvi above: 1H
NMR (300 WHZ)3DDEB238) 6 4.44-4.12 (m, 4H), 2.88-1.22 (m, 16H). Step B (3-BXBEIBREYI)-acetic
acid 10 CO2H xix Acid xix is prepared in 70% yield from diester xviii by the method described for the

synthesis of xvii above: 1H.NMR , CDC13) d.2.58-1.92 (m, 7H), 1.80-1.61 (m, 1H),
1.52-1.42 15 (m, lil)ﬂ); Eglsl\}lg@fng ?%’5?5‘)2 Izl]-.(%tegp %%?H%%%énpzrggre%?[r%§3% yield from acid xix
by the metiesdndéserined) forine byAthesirokab3¢Sidn €3 abbve: white solid; 20 mp 139.5-149.8 C;

IR (ATR) 3313 132364944, ) 1o 12 15991 141 £Mm: §ENMR 300, MHZ1@MSO-d6) S 7.78-7.74
(m, 1H), 7.22- 6.89 (m, 7H), 4.95 (s. 1H), 3.95 (s, 1H), 3.67 (s, ZHg, 3.46 (s, 1H),'3.02-2.99 (m, 1H) ,
2.60-2.54 (m, 4H) . 208 1511 2514y 11 6% B 881 dh WSBPPEBAVLE 55 3l 2H), 1.18-1.08 (m, 4H): ESI

MS 253m/z T3y (E22HFAF2N2A3 1+ b hidab:Gatedgor T27H@AF2N203: C, 68.62; H, 7.28; N, 5.93.

Found: C, 68.40:; ; -  JANUARY 2006 03/1106423.P 1S02/22255
Example 10%%/%%%&%%%%2/§%8€%{%-§%§5%iﬁl%?fﬁgﬁgn;] %lq%ycﬁéo?(?%olﬁﬁi azi:ﬁyl-benzyl)-carbamic
acid benzyl ester T®a séRfbrof{[113,3RifiordoenAAIyerakgnsyl) -3- [(3-

benzylaming) 1, hydroxyrprapyil-aarbamyje asid tertpyty] esters (16.1 g, 37 mmol) and triethylamine
(6.2 mL, 44 m%n B n}h of anh%/%,roqs ]’H?S under N2 at O C is added benzyélctlloroformate (5.B
mL, 41 mmbf- ARSI 1 HRFRECD dribiepe - namide ~(compound 218)

10 (e) N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- [4-
(ethoxymethyl)piperidin-1-yl]-4- (methylthio)butanamide (compound
219) ;

(£) (28)-N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-

15 ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-

(ethoxymethyl) piperidin-1-yl] -4- (methylthio)butanamide (compound
220);

(g) 2-(4-butyl-2-oxopiperazin-1-yl)-N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-

20 hydroxypropyl}acetamide (compound 221);

(h) 2-(4-butyl-2,3-dioxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-{(3-ethylbenzyl)amino] -2-
hydroxypropyl }hexanamide (compound 222) ;

(i) (28) -N-{(1S8,2R) -1-(3,5-difluorobenzyl) -3-[(3-

25 ethylbenzyl)amino)] -2-hydroxypropyl}-2-[4-(2-
methoxyethyl)piperidin-1-yl]l-4- (methylthio)butanamide (compound
223);

(3) (28)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-hydroxypropyl}-2-[4-(2-

30 methoxyethyl)piperidin-1l-yl]lhexanamide (compound 224);

(k) (28)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-(2-
methoxyethyl) piperidin-1-yl]pentanamide (compound 225);
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temperature and stirred for 16 h. The solution is quenched with 10 brine and Boh&htARetd26Gemove
most of the THF. The residue is diluted with ethyl acetate and separated. The organic phase is
washed wittWDVBK#62B04, saturated NaHCO3 and dried over Na2SO4. The R€XtU92831%6red and
concentrated to a white solid which is purified on a BIOTAGE 40M column eluting with 400 mL of 15
heptane followed hy, 4/1 , ne/Et bt in [3-tert-

butoxycarbonylamkll‘xo 4 d Iu rFjL %I%%E/ yde’ox%/ ltlyl/ﬂr benh)}’ ]b)enzyI[) carbamic acid benzyl
ester as a whitwr Betid 415 gamzeqhmmmmm} 569 .4e Thisl tdvipbuid (8:0 g, 11 mmol) is

dissolved |nggykﬁl%;gyp<§9ﬁs gﬁcgg@gloagl@ L0 2202 BEA s added. The solution is

warmed to ambient temperature and stirred for 3 h. The solution is concentrated diluted with EtOAc
and washed with 1# Na&§! Tﬂet@rﬁblﬁgd OrgaRicd S dmaF REPBBAY And fRe mixture is filtered
and coficenttatetidergive ) demfed corppiinchasacyile solid 45 Praypbkppmpk kg - 25 yield),
(MS:M+H: 469.,5), Ex ollowyi compounds are prepared essentially according to the
procedure gg? |Irl1% %ﬁgc &Fo%g%é i ggt forth in 30 Examples 1-10. (a)

N-{(1S,2R)-1- (3,S(dlfluor‘(%dni\]ﬂ){Si[é?r?éihylbeniyﬁa#dﬁ(ﬂ@r@]dmmopﬂ} b
(ethorymelbyhpincaisio  ylhexananss lsompava15)-157 8 JANA5I6R008 10,03/006423
PCT/11802/22255 (b) (2S)-N-{(1S,2R)- 1 diquorobenzyI)-S-[(3-

ethylbenzyHarR TS 2 A6 5roBy B2 - dxymethyl)piperidin-1-y|]hexanamide (compound 216);
(c) N-{(LS,2R)-1-(&5-difsorebeazyl)-32[(3- amh;bllbelaéylaarﬁrm]-&hydmxymepylﬁl-ﬁ-M* (3,5-

(eth ljpentan d 200);
VSt e q?(%%% B e opropyalaming) -2-,
(ethoxymetiyPpRIefRIPEY Y] feranaride @e‘mpoun@ 21293 10 (e)

N-{(1S,2R)-1-(3,5¢gifluorgkenayl)¢343-2r) -1- (3, 5-difluorobenzyl) -3-{ [1- (3-
ethylphenyl)cyclopropyl]amino}—Z—hydroxypropyl)—2—[4—

15 (ethoxymethyl)piperidin-1-yl] -4- (methylthio)butanamide (compound
230) ;

(q) (28) -N- ((1S,2R) -1-(3,5-difluorobenzyl)-3-{[1-(3-
ethylphenyl) cyclopropyl] amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl) piperidin-1-yl]hexanamide (compound 231) ;

20 (r) (28)-N-((18,2R)-1-(3,5-difluorobenzyl)-3-{[1-(3-
ethylphenyl) cyclopropyl] amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl)piperidin-1-yllpentanamide (compound 232); and

(s) N-{(18,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-hydroxypropyl}-2-(2,3-dioxo-4-

25 pentylpiperazin-1-yl)acetamide (compound 233).

BIOLOGICAL EXAMPLES
Example A
30 Enzyme Inhibition Assay

The compounds of the invention are analyzed for inhibitory
activity by use of the MBP-C125 assay. This assay determines
the relative inhibition of beta-secretase cleavage of a model
APP substrate, MBP-C125SW, by the compounds assayed as compared

35 with an untreated control. A detailed description of the assay
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ethylbenzyl)amino]-2-hydroxypropyl}-2-[4- (ethoxymethyl)piperidin-I-yl]-4-(methy SRIQIHHidpsBists
(compound 219); (f) (2S)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- 15
ethylbenzy @ @084y droxypropyl}-2-[4- (ethoxymethyl)piperidin-I-yll-4-(metB@inE) 2 RZR¥amMIde
(compound 220); (g) 2-(4-butyl-2-oxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)aming]-2- 20 hydroxypropyllacetamide(compound 221); (h
by B ARSSoas Ay BR300 (55 LS ey} [ Bty -2
hydroxypropyBh@xafamidéroafparndt222)s P 2 phe{(1S, 2R F g 3B difeprdlben A -84 (E-025
ethylbenZy&éﬂ%@]éz@ygﬁwrggﬂ{@iw'@ﬂBP) and the carboxy terminal 125 amino
methoxyethyl),piperidin-l-yl]%4t-§%2eth lthio)butanamide(compound 2 3%; ()
(2S)-N-f(1SSRYA - (8 5-dftRrSHenzyfile-[(S¥ et MenBtfdhi-2-hy dids propy R -2 A ¥eL 86 ©
methosyetylpiperidie-lagiiexanafmicde (compound 224), {fkksue as described in Sinha

(2S)-N-{(1S,2R)-1-(3,5difluqropbenzyl)-3-[(3- e enzyhaminag]-2-hydroxypropyl}-2-[4-(2-
methoxyetﬁy )'p%%éri E?%yl]p%{%%ﬁfm%fg(gg%p%%é% 20%))??1030% Jjﬁ\‘l%iﬁ\%ﬁé)gg}?ﬁ/é éﬁ/ﬂla)%423
PCT/11S0ZR22 255508 t2S NS 2RI 3S-difludroberi§h)}3-[@rd can be prepared, for
ethylbenzybamipal2-hydraxypsepy-4stmethyihiols 2 4n gropaxypinerichist-yihdtanamde (compound
226); (m) (2S)-N-{(1S,2R)-I-(3,5-djfluorobenzyl)-3-[(3 5
ethylbenzyﬁ?{ﬁ?ﬁ&%ﬁ-‘?‘nyﬂ% OrBé§|¥-621-f34-propoxypiperidin-I- yl)hexanamide(compound 227); (n)
(2S)-N©{(1S,2R)-l1BiG-diftiosabentyl)thf{3-enzyme is analyzed, for example, by
ethylbenzyl, -2-hydroxypropyvl}-2-(4-propoxypiperidin-I- vl tapamide(compound 228); 10 (0)
2-(4-butyl-gg%%%%iép%?azﬁl-yﬁ)ﬁ%-(%f%,%%%-ls-(?,%-egvage N
difluoroberZyh B {[1582triAphenyicy@8prepyfammoprt ibody that is deposited on
precoated and blocked 96-well high binding plates, followed by

incubation with diluted enzyme reaction supernatant, incubation

15 with a specific reporter antibody, for example, biotinylated
anti-SW192 reporter antibody, and further incubation with
streptavidin/alkaline phosphatase. In the assay, cleavage of
the intact MBP-C125SW fusion protein results in the generation
of a truncated amino-terminal fragment, exposing a new SW-192

20 antibody-positive epitope at the carboxy terminus. Detection is
effected by a fluorescent substrate signal on cleavage by the
phosphatase. ELISA only detects cleavage following Leu 596 at
the substrate’s APP-SW 751 mutation site.

25 Specific Assay Procedure:

Compounds are diluted in a 1:1 dilution series to a gix-
point concentration curve (two wells per concentration) in one
96-plate row per compound tested. Each of the test compounds is
prepared in DMSO to make up a 10 millimolar stock solution. The

30 stock solution is serially diluted in DMSO to obtain a final
compound concentration of 200 micromolar at the high point of a
6-point dilution curve. Ten (10) wmicroliters of each dilution
is added to each of two wells on row C of a corresponding V-
bottom plate to which 190 microliters of 52 millimolar NaOAc,

35 7.9% DMSO, pH 4.5 are pre-added. The NaOAc diluted compound
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hydroxypropyl) hexanamide(compound 229); (p) (28)-N-((IS,2R)-I-(3,5-dif|uo?olﬁéﬂ%ﬁ§ﬁ{%9-‘?§-
ethylphenyl)cyclopropyllamino}-2-hydroxypropyl)-2-[4- 15
(ethoxymethyDigieeidRs-1-yl]-4-(methylthio)butanamide(compound 230) ; (q) PCT/US02/22255
(2S)-N-((IS,2R)-I-(3,5-difluorobenzyl)-3-{[1-(3- ethylphenyl)cyclopropyllamino}-2-hydroxypropyl)-2-[4-
(ethoxymethyl)piperidin-I-yllhexanamide(c ound 231);.20 (r , ,

R S E ol S e R TIT R L E N SN
(ethoxymethyl) pipendire kykderitanamtie(cespouwt2e )l ahdfsr tom plate to which 30

N-{(1S,2R)-|(3: peiflurobenz ) 3-[(3- &thylbeazyl) amingle2-Bydaxyprapyl}-22 3 dioxo-4r 25
pentylpiperazin-1-yl)acetamide(compound 233). BIOLOGICAL EXAMPLES Example A 30 Enzyme
Inhibition ABS&F ‘?}zlet@&rﬁpd‘ﬂﬁ%@%ﬁﬁ%"inv@%%ﬁ%ﬂéeana@zga foriRRIBit AR ZRLIViRA Bse?dthe

MBP-Gl25assay mikis disseyieterminesolhe relative intxbition pébetasseareiase cleavage oga model
APP substrate, MBP-C125SW, by the compounds assayed as.compared 35 with an untreated control.
A cetailed deEStiion SFnE Aok 44 B TANURRS ToGee e AT SR P T RG0S s
parametersc&gn begbaald, forexanpsienin UsS ipateht N$505,920 400, Brisfhathdabibstratedis%a fusion
peptide formgdqef, maltgse kingding protein (MBP) and the carboxy terminal 125 amino acids of
APP-SW, the Swedish mutation. The beta-secretase 5 enzyme is derived from human brain tissue as

described in Sinh42&4R9 9de" Natité 4853 F340) or RR8RfiSanfly pFoautsd dd'the TRyt
enzyme (am&mcacicts . 1-501), afd €an be preparad, fers exastple, from 283gellssexprgssing the

recombinant¢CHNF, 28, doserted i WOOGHLLAHR. 10 Jilybilion of the gazymme s analyzed for
example, by immunoassay of the enzyme% cleavage proHucts. One exemplary ELTSAuses an
anti-MBP capafieiantibodythat i3 @lepositeddniters/well  is  transferred to a

corresponding anti-MBP antibody coated ELISA plate for capture,
containing 80 microliters/well specimen diluent. This reaction
15 1is incubated overnight at 4 degrees C and the ELISA is developed
the next day after a 2 hours incubation with anti-192SW
antibody, followed by Streptavidin-AP conjugate and fluorescent
substrate. The signal is read on a fluorescent plate reader.
Relative compound inhibition potency is determined by
20 calculating the concentration of compound that showed a fifty
percent reduction in detected signal (ICs,) compared to the
enzyme reaction signal in the control wells with no added
compound. In this assay, the compounds of the invention
exhibited an ICsy, of less than 50 micromolar.
25
Example B

Cell Free Inhibition Assay Utilizing a Synthetic APP Substrate

A synthetic APP substrate that can be cleaved by beta-
secretase and having N-terminal biotin and made fluorescent by

30 the covalent attachment of oregon green at the Cys residue is
used to assay beta-secretase activity in the presence or absence

of the inhibitory compounds of the invention. Useful substrates

include the following:

35 Biotin-SEVNL-DAEFR [oregon green] KK [SEQ ID NO: 1]
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precoated and blocked 96-well high binding plates, followed by incubation wihyaiutecrenzyne
reaction supernatant, incubation 15 with a specific reporter antibody, for example, biotinylated
anti-SW192w&perwe#23tibody, and further incubation with streptavidin/alkalin@®@haS0azase. In the
assay, cleavage of the intact MBP-C125SW fusion protein results in the generation of a truncated

amino-terminal frag 9%: 2 ing a new SW-192 ntibody-positiv itope at the carboxy
terminus. E?e]t(é’étllgnl%e e e@?ﬁ%/g[éj ﬁﬁgr%%c%ﬁ?gﬁlfg}r%te signal on cl[gﬁ\gggeBbﬁe %dhosphatase.
ELISA onlyBdetetts ClaVE§BEORGARY-ESMEBRE Ertwosubstestel AP BB VB IN@utation site. 25
Specific AssayRroCRaRe GRPROLES Areritted i ook H{igHon serieslo-a sk PoigEEONGeNtration

curve (two wells per concentration) in one 96-plate row per compound tested. Each of the test
compound§%’ 4drepared in DMSO to make up a 10 millimolar stock solution. The 30 stock solution is
seriallysdilused ti DPNSEHL clatais HIVEAICOMPOURAEREEE Rrakian of &ohmigrearolakat the high point
of a 6-point diluti? rye, E%r] (359) microliters of each dilution is added to each of two wells on row C
of a corresponding V- bottom plate to which 190 microliters of 52 millimolar NaOAc, 35 7.9% DMSO,
pH 4.5 are pre-adtksl. TheyRgOAR -dilutedesmbduhdant3s-¢ JANIYARYUROE6 WO TE/1106428

PCT/11S02(222554late is spun dewnranelletnrecipitant aagk29 mistliters/well; s transferred to a

corresponding flat-bottom plate to which 30_microliters of ice-cold enzyme-substrate mixture (2.5

microliters MIBPIE1 258t Y5siat8r0.03 HRFSIRER EnAfifie AAdS B34 S icrolfiBfs £RATId 909%
TX1000per 38 micrelitere)is byddeili fthieofinal freastionmirittime bf 208 ubistarmokar wompatmnekat the

highest curye| qr'\nt ig%n 3% RDMSQ,4: illimolar NaAc, 0.06% TX100, at pH.4.5. Warming the plates
to 37 degre%s Starts the ennzlyl/med 1%(()% @gllalcﬁgr{ Avfte(?r% 90 m?ﬁﬁ?esgagtréaadeaggf(sagg C?%%%l%g%ﬁiters/well
cold specirf&f dilueAt &lddded fPStoprivr veatadn ashRouhiEroliishidlpisrandfefredied ar

sodium acetate (pH 4.5); 150 nanomolar substrate; 0.1 nanomolar
soluble beta-secretase; 0.001% Tween 20, and 2% DMSO. The assay
15 mixture is incubated for 3 hours at 37 degrees C, and the
reaction 1is terminated by the addition of a saturating
concentration of immunopure streptavidin. After incubation with
streptavidin at room temperature for 15 minutes, fluorescence
polarization is measured, for example, using a LJL Acqurest
20 (Ex485 nm/ Em530 nm). The activity of the beta-secretase enzyme
is detected by changes in the fluorescence polarization that
occur when the substrate is cleaved by the enzyme. Incubation
in the presence or absence of compound inhibitor demonstrates
specific inhibition of beta-secretase enzymatic cleavage of its
25 synthetic APP substrate. In this assay, compounds of the

invention exhibited an IC50 of less than 50 micromolar.

Example C

Beta-secretase inhibition: P26-P4'SW assay

30 Synthetic substrates containing the beta-secretase cleavage
site of APP are used to assay beta-secretase activity, using the

methods described, for example, in published PCT application

WO00/47618. The P26-P4'SW substrate is a peptide of the
sequence: (biotin)CGGADRGLTTRPGSGLTNIKTEEISEVNLDAEF [SEQ ID
35 NO: 6]
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corresponding anti-MBP antibody coated ELISA plate for capture, containing §@ migseergoe!|
specimen diluent. This reaction 15 is incubated overnight at 4 degrees C and the ELISA is developed
the next dayadted/ e ?bours incubation with anti-192SW antibody, followed byPE¥a[SeNAMSAP
conjugate and fluorescent substrate. The signal is read on a fluorescent plate reader. Relative
compound inhibition po%encypif determined bX 28 calculat'g\gsthe conce tration of comgound that
showed a fifff° percent Féfuction in detdcted SRithl (1IC50) compared to the enzym&FE4EHSS signal in
the control Welistwith GECAIRSE. THRRESGATNRAREREdASSFANEhe compourRofItheN@veriion exhibited an
ICS0 of less than §91@Hgm°|aEh%5 Exagple,B Ll frae 'nsgmméféay Liiidng.a synthelig APP

e

Substrate A synthetic APP substrate that can be cleaved by beta- secretase and having N-terminal
biotin and riABEYRIGPEscaft b SBIRELTYvaRntdttamert O oréfoM greBn &theeystrestfift is used
to assay beiasestelase aciviy ik thespregencerneabserta ref thawilbbietycoroppunds of the

[ ion. f include the following: 35 Biqtin-S - KK [S
NO- 1] 1385 SARUTAR ¥ SU08 WeS D371 081 D1 1505 P RAA S EVK AL R Eregon”

green]KK [SE€Y 1D NOP2PBistin B UNHETE EISE | VIOV ERRE [ofelgmiigrden | KK ESEQaECNERIB)
Biotin-ADRGLE TREGSELEN K TEEISE M= ARRoLea9n 05ernTKK [SEQ IDANR4LBs a1so
Biotin-FVNQHLCoxGSHLVEALY-LVCoxGERGFFYTPKA[oregon green]KK [SEQEIYD NO: 5] The
enzyme (04 EdMorar)fdid te Lo SRHUR a6+ 108 midromolal§ afeTH&EINaEEd #PPre2blocked,
low affinity pelaek splates: 6384 well)yat31 Megrees Exfor BOnminutearilkee reaction 1@ ipirdidated by
addition of 150 millimolar substrate to.a final . volume of 30 microliter p . The final assa
concitons Koo B LG8 ol CormAb e 1 TR B iy CLtoh wIBLY A8

125 to 2000 picomolar, after dilution.

The reaction mixture also includes 20 millimolar sodium

acetate, pH 4.5, 0.06% Triton X100, and is incubated at 37
15 degrees C for about 1 to 3 hours. Samples are then diluted in

assay buffer (for example, 145.4 nanomolar sodium chloride, 9.51

millimolar sodium phosphate, 7.7 millimolar sodium azide, 0.05%

Triton X405, 6g/liter bovine serum albumin, pH 7.4) to quench

the reaction, then diluted further for immunoassay of the
20 cleavage products.

Cleavage products can be assayed by ELISA. Diluted samples
and standards are incubated in assay plates coated with capture
antibody, for example, SW192, for about 24 hours at 4 degrees C.
After washing in TTBS buffer (150 millimolar sodium chloride, 25

25 millimolar Tris, 0.05% Tween 20, pH 7.5), the samples are
incubated with strepavidin-AP according to the manufacturer's
instructions. After a one hour incubation at room temperature,
the samples are washed in TTBS and incubated with fluorescent
substrate solution A (31.2 g/liter 2-amino-2-methyl-1-propanol,

30 320 mg/liter, pH 9.5). Reaction with streptavidin-alkaline
phosphate permits detection by fluorescence. Compounds that are
effective inhibitors of beta-secretase activity demonstrate

reduced cleavage of the substrate as compared to a control.
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sodium acetate (pH 4.5); 150 nanomolar substrate; 0.1 nanomolar soluble be@EasasrFaseD0§01%
Tween 20, and 2% DMSO. The assay 15 mixture is incubated for 3 hours at 37 degrees C, and the
reaction is t&hiR4Ed By the addition of a saturating concentration of immunoRLFESHERRZNAdIN. After
incubation with streptavidin at room temperature for 15 minutes, fluorescence polarization is
measured, xr‘_itzanxqrgpg;, using a LJL Acqurest 20 (Ex485 nm/ Em530 nm). The activity of the
beta-secretase 5nzyme is detected by changes in the fluorescence polarization that occur when the
substrate igelea) ithe dyzyrhetlieubhiignpepthiedsreSehes mrtsence of compound inhibitor
demonstrates spggificiiahibitio pf hgla-seciriase, epzymalic cleavage, of itz sypthatic ARR
substrate. In this assay, compounds of the invention exhibited an IC50 of less than 50 micromolar.
Example C'BEDs&chem&lafnhibitich: P20P9°sRPEES4RS6 SyRifefPSdSFattS Chrtankiife
beta-sécretasgLleavage site ailABPearecusedid assayhriagecieiasd detivids usingthep athods
described, far example, in published PCT application \WQOO/47618. The P26-P4'SW substrate is a
peptide of o s%%%%nge?% fb%%? CG@AD%%TF&P@?&JL%NW%E%Q%LSR%F%?E%C °%5 NO: 6]
-137 9 JANUARYZD06¥¥O 088906893 POT/US(R/22285 atie PP6:P155taddarPhas thesetmence:
(biotin) CGGADRGLFIRRE SGL TNIKREEISEVNLISEQ DN ABriefly, the,bigtin-geyrledsynthetic
substrates are incubated at a concentration of from about 0 to about 200 5 micromolar in this assay.
When testifg iMbitord t RFFO I A EubstAtd LofEATREGIERRBYut £B nfitreHBRISE hréferred.
Test dOmpaindsidiateddn @MECcammaddachtaitheappetipr imbéureo witha fisabtiME Oreonisentration
0f 5%. Congols.alegq coniain adlng RNISE cpoaentiatian ef 3ih the cpacgiation of 10 beta
secretase enzyme in the reaction 13 varied, fo give product concentrations with the linear range of the
ELISA assay, abdi Y23 t®@ 206838 olanaftékghutRaRtide has the sequence SEVNL-

DAEF [SEQ ID NO: 8], and the cleavage site is between residues

5 and 6. Another preferred substrate has the sequence
15 ADRGLTTRPGSGLTNIKTEEISEVNL-DAEF [SEQ ID NO: 9], and the
cleavage site is between residues 26 and 27.

These synthetic APP substrates are incubated in the
presence of beta-secretase under conditions sufficient to result
in beta-secretase mediated cleavage of the substrate.

20 Comparison of the cleavage results in the presence of the
compound inhibitor to control results provides a measure of the

compound's inhibitory activity.

Example E

25 Inhibition of beta-secretase activity - cellular assay

An exemplary assay for the analysis of inhibition of beta-
secretase activity utilizes the human embryonic kidney cell line
HEKp293 (ATCC Accession No. CRL-1573) transfected with APP751
containing the naturally occurring double mutation Lys651Met52

30 to Asné5lLeu652 (numbered for APP751), commonly called the
Swedish mutation and shown to overproduce A beta (Citron et.al.,
1992, Nature 360:672-674), as described in USPN 5,604,102.

The cells are incubated in the presence/absence of the

inhibitory compound (diluted in DMSO) at the desired

35 concentration, generally up to 10 micrograms/ml. At the end of
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The reaction mixture also includes 20 millimolar sodium acetate, pH 4.5, 0.06%ANitPAR\A980aNd is
incubated at 37 15 degrees C for about 1 to 3 hours. Samples are then diluted in assay buffer (for
example, 1M0103&A6tAdlar sodium chloride, 9.51 millimolar sodium phosphat@CT/¥SeRiAaAdIar sodium
azide, 0.05% Triton X405, 6g/liter bovine serum albumin, pH 7.4) to quench the reaction, then diluted
further for immunoassay of the 20.cleavage products. Cleavage products can be assayed by ELISA.
Diluted san%‘l%s ta%%%é%ﬁ%rd?a%ﬂ%éub%?@% i 52857 pl‘ﬁ‘taéig%oajtesd {RA D %re%gﬁtib%%‘il%/for
example, S¥¥tg2tfosaboatr24dhouys at dategressiGo lAfter Wwashiagan visEBS boffer (Ishmaldimolar
sodium chlgtide,2% 2 millimglarbis, 0.03% Tyeen, 20, pEf5) dhe samples-a8.jncubated yith

strepavidin-AP according to the manufacturer's instructions. After a one hour incubation at room
temperatur&P§hié Shmp e e HaShe @ FEH afd incubatd® witiAYBRIsEent 25 THStidt® sdidtion A
(31.2 gflitem2amines2- metlyld-psepanak 303umgliienH 85) Reackap wiliistieptavidia-adkaline
phosphate permjts detection by fluorescence. Compounds that are_ effective inhibitors of
beta-secretga%enaalgtrp\ﬁﬂ/séerr%%%strszﬁgCrle%‘ucce(} ¢ elg/g%%aogf tf?eit?%%fr%fes ggl&%{%ﬁlﬁgreg] ?69 %lactoenc%rol. -138
9 JANUARY12G0%9¢0It] HRPO642S PGS S02/22255 Example D Assays using Synthetic
Oligopeptide-Substrates Synthetic oligopeptides are prepared that incorporate the known cleavage
site of beta-secretase, and optionally detectable 5 tags, such as fluorescent or chouromogenic
moieties. E%ﬁ'ﬂﬁé? o?such peptides, as well as their production and detection methods are described
in U.S.0Patenhhlbi b2, 4@0 Beerehs dncetposatechbpretesensrdeleavagesmoducts can be detected
using high perfor li uigb atography, or fluorescent or 10 chromogenic detection, methods
appropriate to thév ggpgt%legto ngm§£eg%%%€cgﬁﬁn§ fo %%?ﬁogsowgﬁﬁﬁg\?vng%rthé rz%ﬁélytvlvg? of
example, oRé RBPEFINERAS thersEdiénite SEMMPDAFE PSROIMNOG]eand tve Eldavime site is

between regiliesnvention include, but are not limited to, mouse, guinea

pig, dog, and the 1like. The animals used can be wild type,
15 transgenic, or knockout models. In addition, mammalian models
can express mutations in APP, such as APPE95-SW and the 1like
described herein. Examples of transgenic non-human mammalian
models are described in U.S. Patent Nos. 5,604,102, 5,912,410
and 5,811,633.
20 PDAPP mice, prepared as described in Games et.al., 1995,
Nature 373:523-527 are useful to analyze in viveo suppression of
A beta release in the presence of putative inhibitory compounds.
As described in USPN 6,191,166, 4 month old PDAPP mice are
administered compound formulated in wvehicle, such as corn oil.
25 The mice are dosed with compound (1-30 mg/ml; preferably 1-10
mg/ml) . After time, e.g., 3-10 hours, the animals are
sacrificed, and brains removed for analysis.
Transgenic animals are administered an amount of the
compound inhibitor formulated in a carrier suitable for the
30 chosen mode of administration. Control animals are untreated,
treated with vehicle, or treated with an inactive compound.
Administration can be acute, i.e., single dose or multiple doses
in one day, or can be chronic, i.e., dosing is repeated daily
for a period of days. Beginning at time 0, brain tissue or

35 cerebral fluid is obtained from selected animals and analyzed
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5 and 6. Another preferred substrate has the sequence 15 9 JANUARY 2006
ADRGLTTRPGSGLTNIKTEEISEVNL-DAEF [SEQ ID NO: 9], and the cleavage site is between
residues 26WAdI6Fese synthetic APP substrates are incubated in the preBE€AGESHI/BAAF-secretase
under conditions sufficient to result in beta-secretase mediated cleavage of the substrate. 20
Comparison of the cleavage results in the presence of the_campound inhibjtor tq control results
provides a ?noéfastu?rlg cﬁlfﬁesq e@&rﬁpggngéﬁnﬁ%ﬁ%\r@agai\ﬁﬁp %(%?n%leléligﬂé)ﬁfb?tig‘n gF Bgt’a-s%crretase
activity - cetiutanaissay bn examplagssstay forithe aapBsisfakinmibitibhastizeta- fsecrataseestivity
utilizes the human egpryonickidney,gell ing HEKPZ9R(ATCCAceassinyNo. GRI1HI3) fransfected
with APP751 containing the naturally occurring double mutation Lys65IMet52 30 to Asn651Leu652
(numbered¥BFAPPESD), GfimBRRACHIE IFECSWELISE FRERON SAd EhovR tGBIeHFBAULA beta
(Citronset.athel 982 MNatuee 3G0:672-6¥¢4), andjescribed4dn LSRN Z36@4,283=Fhe Trls atiesngaibated in
the presenci%/agf%ggcg%ih%é?hi gtorﬁgggn(poiund (diluted in DMSO) at the desired 35 concentration,
generally upto°I0 microgrdms/mt. At the end o’ 139 9 JANUARY 2006 WO 03/1106423
PCT/11S02/22255ntheateatmedmpaded camditionzel medmrisuralyzediobbstr secrefasetdstivity, for
example, by,analysis,of gleavagg dragments. Abgtmcar heanalyzed-by iImminaassay.ising, specific

detection antibodies. The enzymatic activity is 5 measured in the presence and absence of the
compound ifB6R fF d&nbhsTate dpetittinAfftiorFoHEaa-SeetétaddVictidicRl _RBERAgd DT APP
substidte. bxample F<EhénhibiionmiBeatadSedratasein AngaakhodetsebAD. Various animal models
can be used to screen for inhibition of beta-secretase activity. Examples of animal models useful in
the invention include, but are not limited to, mouse, guinea pig, dog, and the like. The animals used

can be wildE§gple G

Inhibition of A beta production in human patients

Patients suffering from Alzheimer's Disease (AD)
15 demonstrate an increased amount of A beta in the brain. AD
patients are administered an amount of the compound inhibitor
formulated 1in a carrier suitable for the chosen mode of
administration. Administration is ©repeated daily for the
duration of the test period. Beginning on day 0, cognitive and

20 memory tests are performed, for example, once per month.

Patients administered the compound inhibitors are expected
to demonstrate slowing or stabilization of disease progression
as analyzed by changes in one or more of the following disease
parameters: A beta present in CSF or plasma; brain or

25 hippocampal volume; A beta deposits in the brain; amyloid plaque
in the brain; and scores for cognitive and memory function, as

compared with control, non-treated patients.

Example H

30 Prevention of A beta production in patients at risk for AD

Patients predisposed or at risk for developing AD are
identified either by recognition of a familial inheritance
pattern, for example, presence of the Swedish Mutation, and/or
by monitoring diagnostic parameters. Patients identified as

35 predisposed or at risk for developing AD are administered an
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15 transgenic, or knockout models. In addition, mammalian models can expresgmuiatRwsingsPP,
such as APP695-SW and the like described herein. Examples of transgenic non-human mammalian
models are W&se3BEddd U.S. Patent Nos. 5,604,102, 5,912,410 and 5,811,633CRUPDZRF mice,
prepared as described in Games et.al., 1995, Nature 373:523-527 are useful to analyze in vivo

suppression of Atbeta trelea\%e in the presence, of p%tftive in 'bito%cct):mgounds. As described in
USPN 6,11"065.4 nfonth 6 PORBBIMRS art™ AR CoMp8und formulafed FVERiER, such

hikteredcompéu
as corn oil.25.Thbricé are dosedvatroompdand f1-3@mnygirak; preferably 1At0imganaAfien time,

€.g., 3-10 haurs g animals g sacritieed, aneLbraing gmgyed for anglysis. (ansogaic.gnymals are
administered an amount of the compound inhibitor formulated in a carrier suitable for the 30 chosen
mode of ad?fidtFatRM. CBniFGFaninals W8 tintreatcT e RESE HMN VR, BF re BB RTA2Y inactive

composind £ &dnaiistEation earbematitecird.hsingle dose or multiple doses in one day, or can be

chronic, i.e., dosing is. repeated. daily for a period of days. Beqinning at time 0, brain tissue or_ 35
cerebral fluid is 0 ta|£r1l(-:-e ﬁ%maéiéq:ég)tges grl{iergdzlstogﬁd %%rgﬁl%%%g-llﬂ%%ﬁ%\ﬂﬁiRVfOWGted
0311)1)64 X3P aatts02/22e5% iomthegpresenseadfiARRaieavagepeptides sioclodioayr Adsastanfor

example, bydmmyngassay wising.shepilic aptingdies for fbeta, detegion: Auigiepd af e test period,
animals are sacrificed and brain tissue or cerebral fluid is analyzed for 5 the presence of A beta
and/or bet®RarAMGEHSques. The f&&fe iBERIFRRaly?Bd 165Recrbis. AIAFAR adRifistere@%he
compbind irhiperspithev e on g lexpeciadc i demonstateteduced Ahetadovbeainrtissues or
cerebral fluids and reducedbeta amyloid plagues in 10 brain tissue, as {:ggﬁpgé%% with non-treated
controls. Exar%pfe & nhibition of A beta pro lictioh in Adman Saﬁlen?s BatientS Su ffering from

Alzheimer'$ Digdagse gRIbjLents.

The invention and the manner and process of making and

15 using it, are now described in such full, clear, concise and
exact terms as to enable any person skilled in the art to which

it pertains, to make and use the same. It is to be understood
that the foregoing describes preferred embodiments of the
present invention and that modifications may be made therein

20 without departing from the spirit or scope of the present
invention as set forth in the claims. To particularly point out

and distinctly claim the subject matter regarded as invention,

the following claims conclude this specification.
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15 demonstrate an increased amount of A beta in the brain. AD patients are administered an amount
of the compound inhibitor formulated in a carrier suitable for the chosenmq@@&ﬂ?%%tration.
Administration is repeated daily for the duration of the test period. Beginning on day 0, cognitive and
20 memory tests are performed, for example, once per month. Patients administered the compound
inhibitors are expected to demonstrate slowing or stabilization of disease progression as analyzed
by changes in one or more of the following disease parameters: A beta present in CSF or plasma,;
brain or 25 hippocampal volume; A beta deposits in the brain; amyloid plaque in the brain; and
scores for cognitive and memory function, as compared with control, non-treated patients. Example
H 30 Prevention of A beta production in patients at risk for AD Patients predisposed or at risk for
developing @r%éde%%ﬁiﬂ}%r:by recognition of a familial inheritance pattern, for example,
presence of the Swedish Mutation, and/or by monitoring diagnostic parameters. Patients identified as
35 predisposed or at risk for developing AD are administered an -141 9 JANUARY 2006 WO
03/006423 PCT/U?.OZ/Z%Z%%REIM of the sfampoung-inhibitor formulated in a carrier suitable for
the chosen mode of administration. Administration Is repeated daily for the duration of the test
period. Beginning on day 0, cognitive arkth oy te re performed, 5 for example, once per
month. Patients administered the c inhRitors are expected to demonstrate slowing or
stabilization of disease progression asy&malyJied byychanges in Bae or more of the following disease
parameters: A beta present in CSF BI'pldinap brairgor Ry hiigpocampal volume; amyloid plaque in the
brain; and scores for cognitive and memory function, as compared with control, non- treated patients.
The invention and the manner and process of making and 15 using it, are now described in such full,

clear, concig@@nsharmaceutically acceptable salts thereof wherein

m is 0-5;
10 B is phenyl, pyridin-3-yl or the N-oxide of pyridine-3-y1,
each of which is optionally substituted with one, two,
three or four groups independently selected from R,
R'¢, R'7g and R’ ' '4;
R; and R’,; independently are H, -NRR’, -SR, =-CN, -OCF;, -CFs,
15 -CONRR', -CO3R, ~SO,NRR, -0-P(=0) (OR) (OR' ), -N(R) -
C(=0) (R"), -N(R)(SO;R’), -SO3R, -C(=0)R, -NO;, halogen,
- (CHy) g-4—aryl, -(CH3)g-s-heteroaryl, or
C1-Cg alkyl, Cy;-C; alkenyl or C;-C; alkynyl, each of
which is optionally substituted with one, two or
20 three groups selected from -NRR’, ~-SR, -CN, -OCFs,
-CF3;, -CONRR’, -COzR, -SO,NRR’, -0-P(=0) (OR) (OR'),
-N(R)-C(=0) (R"), -N(R)(SOR’), -SO2R, -C(=0)R,
-NO3, halogen, - (CH;y) g-4—aryl, and - (CH3) g-a-
heteroaryl, or
25 Ry and R', together are oxo;
R’y and R’'’’,; independently are H, -OR, -NRR’, -SR, -CN,
-QOCFs5, -CF3, ~-CONRR', -COzR, -SO,NRR', -0-
P(=0) (OR) (OR"), -N(R)-C(=0)(R’), -N(R)(SOzR’'), ~-SO2R,
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exact terms as to enable any person skilled in the art to which it pertains, to make and use the same.
It is to be understood that the foregoing describes preferred embodiments of the present invention
and that modifications may be made therein 20 without departing from the an% %@Qﬁe
present invention as set forth in the claims. To particularly point out and distinctly claim the subject
matter regarded as invention, the following claims conclude this specification. 9 JANUARY 2006
WHAT IS CLAIMED IS: 5 1. A compound of the formula: R4 R'4 H OH H N Re and pharmaceutically

acceptable salts thereof wherein m is 0-5; 10 B is phenyl, ;(:Jé/rldln -3-yl or the N-oxide of pyridine-3-yl,

each of which is optidARiy substitidd Wlthl'iﬁ?eogﬁﬁ/’a three' 6P ar4gratps indepetidintlysselected
from R6, R'6, R"Gzaméfba&‘ry&4 aswl R'4 independently are H, -NRR’, -SR, -CN, -OCF3, -CF3, 15

-CONRR, COZR -SO2NRR! P(CO OR%(%R& (Rzr CC( %) )Jé%’ )(SOZR‘,;,-S 2R, -C
(=0) R, -NO2, haldgen® - o' 4-afyl, !(C Yh et@roaryl; 6f C Ayt c2AE7 alRényl or
C2-C7 alkynyl, each of whittlis opticrettlysudslitutedinithione; edo wi t20 thmee grtoups selected from

-NRR',sSR, -CN, OCFStBCE%g g%ﬂzgz% QP&E% -SO2NRR', -Q:P(EQUOR)( ;1)( NR-C(EO)(R),

-N(R)(SO02R"), -SO2R, -C(=O)R, =N ogen, - CH2 0 4ary and - H2)o-4-"heteroaryl, or 25 R4
and R'4 together are oxo; ®#¥4 and RCH4 indepé&itd&itly.are HCOPIR, -NRRONRR “CN, -OEF31 -CF31

‘CONRR! -COZR, SO2RIY) Qi FOR QR IgNIRLE(Q) %), -MTAS4BR) 502, 9
JANUARY 2006 -C (=0) R II{\IOZ_ChaI% en, - COHZ) %glgryén 31-1 " ar 1 and -
O2R, 2 gen, 2) 0-4—-ary
(CH;) g-4—heteroaryl, or
10 R’’, and R’'’’,; together are oxo;
R and R’ independently are -H, -(C1-Cio) alkyl, -(CH3)g.a-
Rary1i, = (CHz2)0-4-Rnetercaryl, = (CHz)o-4-Rneterocyclyl, OT
C;-C7 alkenyl or CC,-C; alkynyl, each of which is
optionally substituted with one, two or three
15 substituents selected from the group consisting
of halogen, -OH, -SH, -C=N, -CF3;, C;-C3; alkoxy,
amino, mono- or dialkylamino, and C;-C¢ alkyl, or
~(CHjy) p-4— C3-C7 cycloalkyl optionally substituted with
one, two or three substituents selected from the
20 group consisting of halogen, -OH, -SH, -C=N, -CF,,
C1-C3 alkoxy, amino, mono- or dialkylamino, and
C1-C¢ alkyl;
R; is -(CH3)1-2-S(0)¢-2-(C1-C¢ alkyl), or

C1-Cio alkyl optionally substituted with 1, 2, or 3

25 groups independently selected from halogen, -O0OH,
=0, -8SH, -C=N, -CF3, -C;-C3 alkoxy, amino, mono- or

dialkylamino, -N(R)C(O)R’-, -0C(=0)-amino and -

OC (=0) -mono- or dialkylamino, or
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heteroaryl, or C1-C8 alkyl, C2-C7 alkenyl or C2-C7 alkynyl, each of which is optionally substituted
with one, two or 5 three groups selected from -OR, -NRR’, -SR, -CN, -OCF31 -CF31 -CONRR,
-CO2R, -SO2NRR/, -0- P(=0)(OR)(OR"), -N(R)-C(=0)(R"), -N(R)(SO2R"), - S9IRNCARD) K)IOHIO2,
halogen, - (CH2) 0-4-aryl, and - (CH2) 0-4-heteroaryl, or 10 R"4 and R. ' 4 together are oxo; R and R’
independently are -H, -(C1-C10) alkyl, -(CH2)0-4 15 Rayyl, - (CH2) 0-4-Rheteroaryl, - (CH2)
0-4-Rheterocyclyl, or C2-C-, alkenyl or C2-C7 alkynyl, each of which is optionally substituted with
one, two or three substituents selected from the group consisting of halogen, -OH, -SH, -C=N, -CF3,
C1-C3 alkoxy, antpecgnoadkendialkytamino;-and Cli&erakyl, oeat®H2p6-4 GBiCGh cyglgalkyl
optionally substituted with one, two or three substituents selected from the 20 group consisting of
halogen, -OH, -SH, -C=NpE€F$01-¢ 3 alkoxy iamirs] menohorldialkylamemo, and g€adu@s alkyl; R1 is
-(CH2)1-2-5(0)0_2-(C1-C6 alkyl), or C1-Clo alkyl optionally substituted with 1, 2, or 3 25 groups
independently selected figrdergogemnt OH, =9l eSHedC iy orC A3 10¢e®3 alkOHy, ansiip, mono- or
dialkylamino, -N(R)C(O)R'-, -OC(=0)-amino and OC(=0)-mono- or dialkylamino, or 9 JANUARY 2006
5 C2-C6 alkenyl or C2-C&=alkynylC€ach dtwhich slbptignallyesubstituteanaith hpRper 3 groups
independently selected from halogen, -OH, -SH, - C=N, -CF31 C1-C3 alkoxy, amino, and mono- or
dialkyl@mino, or aryl, hetéicerily hardmeyclgl: -C1-C6 alkyl-aryl, -C1-
aryl, heteroaryl, heterocyclyl, -C;-C¢ alkyl-aryl, -Ci-

Cs¢ alkyl-heterocaryl, or -C;-Cg¢ alkyl-heterocyclyl,

where the ring portions of each are optionally

substituted with 1, 2, 3, or 4 groups

10 independently selected from halogen, -OH, -SH, -
C=N, -NRiosR’105, -CO3R, -N(R)COR’, or -N(R)SO;R’,
-C(=0)-(C1-C4) alkyl, -SO;-amino, -S0;-mono  or
dialkylamino, -C(=0) -amino, ~C (=0) -mono or
dialkylamino, -S0,-(C;-C;) alkyl, or

15 C1-C¢ alkoxy optionally substituted with 1, 2, or

3 groups which are independently selected
from halogen, or

C3-C; cycloalkyl optionally substituted with 1, 2,
or 3 groups independently selected £from

20 halogen, ~0OH, -SH, -C=N, -CF;3, C;-C;3; alkoxy,

amino, -C1-Cs alkyl and mono- or

dialkylamino, or
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C6 alkyl-heteroaryl, or -C1-C6 alkyl-heterocyclyl, where the ring portions of each are optionally
substituted with 1, 2, 3, or 4 groups 10 independently selected from halogen, -OH, -SH, 15 C=N,
-NR105R'105, -CO2R, -N(R)COR, or -N(R)SO2R', -C(=0)-(C1-C4) alkyl, -SOJ-AaMiRSA24Hono or
dialkylamino, -C(=0)-amino, -C(=0)-mono or dialkylamino, -SO2-(C1-C4) alkyl, or C1-C6 alkoxy
optionally substituted with 1, 2, or 3 groups which are independently selected from halogen, or
C3-C7 cycloalkyl optionally substituted with 1, 2, or 3 groups independently selected from 20
halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, -C1-C6 alkyl and mono- or dialkylamino, or 9
JANUARY 2006 C1-Clo alkyt gptatiafly supstioted with duBsed thgwdips ingdependentlyselected
from halogen, -OH, -SH, -CaN, -CF3, -C1-C3 alkoxy, amino, mono- or dialkylamino and -C1-C3 5
alkyl, or C2-C1o alkenyl or C2-@10 atikseypbeach aivibiwhriseoptignally sebstittked witlidoR, or 3
groups independently selected from halogen, 10 -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, C1-
C6 alkyl and mono- or dialkylarheboged the Okgter sty clyl gteNp is-Optipnally fatheal kssbgtituted with
oxo; R6, R'6, R"6 R, , , 6, R6a, R6b, R' 6a, R' 6b, R"6a, R"6b, R. , , 6a and R "'6b independently are
-OR, -NO2, halogen, -CO2R, XmiGeN, -NRR'0-SR,0502R, a TkiFiid n® CRhdCF3c.CONRR,
-SO2NRR', -O-P (=0) (OR) (OR" , -N(R)(COR"), -N(R)(SO2R"), - (CH2) 0-4-CO-NR7R'7, - (CH2)
0-4-0- fCH2) 0-4-CONRR' , - (GHRY03-4-@0-(C1-C12 alkyl), -(CH2)0_4-CO-(C2-C12 alkenyl),
-(CH2)0
( )0_ C;-Cip alkenyl or C,-Cy0 alkynyl each of which is
optionally substituted with 1, 2, or 3

groups independently selected from halogen,
-OH, -SH, -C=N, -CF3;, C:-C3; alkoxy, amino, C;-
10 C¢ alkyl and mono- or dialkylamino; and the
heterocyclyl group is optionally further

substituted with oxo;
Re, R’6, R''6, R'""’'6, Reasr Reb, R'6as R'6b, R’‘6a, R'’gp, R’'‘ga
and R'’’g, independently are -OR, -NO,, halogen, -CO;R,

15 -C=N, -NRR’, =-SR, -SOR, -C(=0)R, -OCF;, -CF3, -CONRR’,
-SO;NRR’, -0-P(=0) (OR) (OR’), =N(R)(COR’), -N(R) (SO;R’),
- (CHz) 0-4=CO-NR7R’7, -(CHz)-4-0-(CH3)¢-4—~CONRR', - (CH3) -4~

CO-(Cy-C12 alkyl), -(CHz)(-4-CO-(C-Ci2 alkenyl), -(CHjy)o-
4-CO-(C2-C12 alkynyl), -(CHz)g-4-CO-(C3-C; cycloalkyl),
20 - (CHz) 0-4-Rary1, - (CHz) 9-4-Rhetercaryl s - (CH2) 0-4—Rneterocyclyl s
- (CHz) 0-4-CO-Rary1, - (CHz) 9-4—CO~-Rhetercaryl s - (CHz) 9-4-CO-
Rheterocyciyi, —(CHz2)0-4-CO-Ryg, =-(CHz)-4-CO-O-Ri1, - (CHz)o-s-
SO2-NR7R’7, - (CHy)-4-SO-(C1-Cg alkyl), -(CHy)g.4-SO0,_(Cqi-
Ci2 alkyl), =-(CHz)o-4-S02-(C3~C7; cycloalkyl), -(CHy)o_4-N(H

25 or Ri1)-CO-0-Rji, -(CHz)0-4-N(H or Ri;)-CO-N(Ri1)2, =-(CHz)o-
4-N(H or Ri1)-CS-N(Ri1)z2, =-(CH3)0.4-N(-H or Rj;)-CO-Ry,
- (CH;) ¢0-4-NR7R" 7, - (CH3) ¢-4~Ru1o, - (CHz) 9-4-0~-CO- (C1-Cs

alkyl), -(CHz)0-4-0O-P(0O)-(0O~Rary1)2, =-(CHz)-4~0-CO-N(R11)2,
- (CH2) 0-4-0-CS-N(R11) 2, -(CH2)0-4-0-(R11), -(CH2)0-4-0-(R11) -
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4-CO-(C2-C12 alkynyl), -(CH2)0-4-CO-(C3-C, cycloalkyl), 20 - (CH2) 0-4-Raryl, - (CH2)
0-4-Rheteroaryl, - (CH2) 0-4-Rheterocyclyl, - (CH2) 0-4-CO-Raryl, - (CH2) 0-4-CO-Rheteroaryl, -
(CH2) o0_4-CO- Rheterocyclyl, - (CH2) 0_4-CO-Rlo, - (CH2) 0_4-C0O-0-R11, - (CH2ANYABI2ZNBY R’
- (CH2) 0_4-SO- (C1-C8 alkyl) , - (CH2) 0-4-S0O2_ (C1- C12 alkyl), - (CH2) 0_4-S0O2- (C3-C7
cycloalkyl), - (CH2) 0-4-N(H 25 or R11)-CO-0-R11, -(CH2)0_4-N(H or R11)-CO-N(R11)2, -(CH2)0-
4-N(H or R11)-CS-N(R11)2, -(CH2)0_4-N(-H or RIl)-CO-R7, - (CH2) 0-4-NR7R'7, - (CH2) 0-4-R1o0, -
(CH2) 0-4-0-CO- -C6 aI é}i -(CH2)o- 4 0-P( )2)(0 Rar I)2 (CH2)O -4-0-CO-N(R1 b)!é - (CH2)

0-4-0-CS-N(R11) 2 %Kch2) o= B-4R17 ) R {eH ocz?o P88 5 IANIARN 2006 ThON, -

(CH2) 0.4-S- (R119y G3-CF*9etdalkybr (€H2')20'044N (€|§|-©f Rﬂaeseaszzlqr -6ZH2)0-4- C3-C7
cycloalkyl, or C1- kyl all with wo or three groups ind endently selected
from C1-C6 5a|k%|83é %RE&&& %é%?%tﬁ%;ﬂy S&% % \év‘f b2’ e‘@ I\F%RIRR%D Y8R, %802R,
-C(=O)R, -OCF3, -CF3, t@mﬁ?RQIS@ENRRnd©Hé¢’rﬁJ$(’®R}(OF$¢leNQé)iCCﬂ?gmN(R])-(@sOZR),

-(CH2)@-4-CO-NR7R'7, 5{ghi?) 0-4-CO-{(Cl- C]B?ralkyli (Qﬁg) 0- ﬁapo (£2-C13 10 nyI), -
(CH2)0_4-CO-(C2-C12 alkynyl) , -(CH2)0_4- CO- (C3-C7 cycloalkyl),~ (CH2) 0_4- Rar “(CH2) 0_4-
Rheteroaryl, - (CH2) 0-4-RhetefSaRlyl-CEBIH2YBRR-CO-Raryi, ~S@R2) G)GXI(-@DHRhe{@Em;yI 15 -

(CH2) 0_4-CO-Rheterocyglyl, - (CH2)Qy#zCO-RI0, - @Mo 4-CO0- zg%?é%qgg %e% 502- NR7R7,
C

- (CH2) 0-4-SO- (CI-C8 alkylf - (CH2) 0-4-s02 (Cl ¢12 alkyl), -(CH2) 7 ¢ycloalkyl),
-(CH2)0_4-N(H or RIl)- coNchﬁmee@H)Z)o A-NPH B F02K0-N(R11D)CHCH2ICA-NRRIr ,
R11)-CS-N(Ru)2, -(CH2)0cA;N(-H 86 Rid)-eQ-R7, {GHAP-4- NRZF(ZJHZ%H% 4(610C 20
(CH2}8 -4-0O-CO-(Ci-C6 alkygny(EHZ)O 4C(I-%2I)Do((2) %2(5C3;0C12 alkynyl), - (CHy) o

CO-(C3-C; cycloalkyl), -(CH2) 0-4~Rary1, - (CHz)o-4-
Rheteroaryl s - (CHz) 0-4—Rneterocyclyl, - (CHz) 0-4~CO-Rary1,
- (CH3) 0-4-CO~Rhetercaryl: - (CHz) 0-4~CO-Rneterocyclyl s
- (CHz) 9-4-CO-Ryyo, - (CHz) 9-4-CO-0-R11, - (CHz) 0-4-S02~
15 NR7R’7, -(CHz)0-4-S0-(C1-Cg alkyl), -(CHz)0-4-S02-(C;-
Cis alkyl), - (CHz) 9-4=-802- (C3~CHy cycloalkyl),
- (CHz) 0-4-N(H or R;y;)-CO-O0-Ri1, -(CHz)0-4-N(H or Ri1)-
CO-N(Ri1)2, -(CHz)0-4-N(H or Ri1)-CS-N(Ri1)2, =(CHy)o-
4-N(-H or Riy;)-CO-Ry, -(CH2)0-4-NRyR’7, -(CH2)q-4~Rao,
20 -(CHz) ¢-4-0-CO-(C1-C¢ alkyl), -(CH3) 9-4-0-P (0) - (O~
Rary1) 2, -(CH2)0.4-0-CO-N(Rj11)2, -(CHz)0-4-0-CS-N(Ri1)3,
- (CHz2) 0-4-0-(R11) , - (CH2)0-4-0O-(R11) -COOH, - (CH3)¢-4-S-
(R11) , C3-C7 cycloalkyl, =-(CHz)-4~-N(-H or Rji)-SO,-

R7, or -(CHy)p-4- C3-Cy; cycloalkyl, or
25 C,-C; alkenyl or C,;-C; alkynyl, each of which is
optionally substituted with one, two or
three groups independently selected from

halogen or -OH, or

C2-C; alkenyl or C;-C; alkynyl, each of which is
30 optionally substituted with one, two or three

groups independently selected from halogen, C1-Cs;
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Raryl)2, -(CH2)0-4-O-CO-N(R11)2' -(CH2)o_4-0O-CS-N(R11)2' - (CH2) 0-4-0- (R11) , - (CH2) 0-4-0-
(R11) -COON, - (CH2) 0-4-S- (RIl) , C3-C7 cycloalkyl, - (CH2) 0-4-N (-H or R11) -S02- R7, or
-(CH2)0_4- C3-C7 cycloalkyl, or C2-C7 alkenyl or C2-C7 alkynyl, each of whic r%AB'Hf%ﬁéﬁ@O%
substituted with one, two or three groups independently selected from halogen or -OH, or C2-C7
alkenyl or C2-C7 alkynyl, each of which is optionally substituted with one, two or three groups
independently selected from halogen, C1-C3 -147 9 JANUARY 2006 alkyl, -OH, -SH, -CM, -CF3,
C1-C3 alkoxy, amino, and mano- or dialkylamino, or -(CH2)0-4-0-(C1-C6 alkyl), where the alkyl
portion is optionally sub%ﬁ%@d'wﬁﬁ’%ne,‘ V0, three 2B fourt or fizeGbhAdKerYor &BiRfo of R6a,
R6b, R'6,, R' 6b, R'' 6a, &hdbhoRo- .6x addR ky Bhmiegstherare oxo; R7 and R'7 are the same or

different and represent -H, -C3-C7, cycloalkyl, -(C1-C2 alkyl)-(C3-C7 cycloalkyl), -(C1-C6 10
alkyl)-O-(C1-C3 a|R§SF2g?-f§aﬁ§éﬁ>§?-&%%Hlkynvﬁ?éf-cgfhﬁkyrﬁéréf& wRPBhe YbuldiE bond and
one triple bond, or -C1-G¢ ailghaplignallydistituteddvithwi@H orolE2; ariwd5 -Ctrzealkyl

optionajly substituted with gne, twag of . three groups independently selected from halogen; or
P OLLP 9 ?IBH.O e

heterocyclyl optionally su Stitdited wi l\ﬁglo%en, am%or,lfngﬁo- or dialkylamino, -OH, -C=N,

-S02-NH2, 2t/-SwR-NH-GUL 6 Rikyl, RR@2-N{Ch-CR allel) 2 R SQR- (R Chsalkahd-BO:N k2,
-CO-NH-C1-C6 algyggﬁgggdgrgoé§gQ1-C6 alkyl)2; or C1-C6 alkyl optionally substituted with one,

two or three groups independently selected from
Ry and R’; are the same or different and represent -H, -C;3-Cy;

cycloalkyl, -(Ci-C; alkyl)-(C3-C; cycloalkyl), -(C;-Cg
10 alkyl)-0-(C1-C3 alkyl), -C;-Cs alkenyl, -C,-Cs alkynyl,
-C1-C¢ alkyl chain with one double bond and one triple
bond, or
-C1-Cs alkyl optionally substituted with -OH or -NH,;
or;

15 -C1-Cs alkyl optionally substituted with one, two or
three groups independently selected from halogen;
or

heterocyclyl optionally substituted with halogen,
amino, mono- or dialkylamino, -OH, -C=N, -SO,-NH,,

20 -S502-NH-C;~C¢ alkyl, -S02-N(Ci1-Cs alkyl),, -S0,-(Ci-
Cs alkyl), -CO-NH,;, -CO-NH-C:-C¢ alkyl, oxo and -
CO-N(C1-Cs alkyl),; or
C1-C¢ alkyl optionally substituted with one, two

or three groups independently selected from

25 C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF,,

C1-C3 . alkoxy, amino, and mono- or
dialkylamino; or

C2-C¢ alkenyl or C;-C¢ alkynyl, each of which is
optionally substituted with one, two or

30 three groups independently selected from C;-
C; alkyl, halogen, -OH,.-SH, -C=N, -CF3, Ci-
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25 C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, 30 C1-C3 alkoxy, amino, and mono- or
dialkylamino; or C2-C6 alkenyl or C2-C6 alkynyl, each of which is optionally substituted with one, two
or three groups independently selected from C1- C3 alkyl, halogen, -OH, -SI—?, ‘-]éQW,A-‘B?f ,(@f-148
9 JANUARY 2006 C3 alkoxy, amino, and mono- or dialkylamino; or C1-C6 alkoxy optionally
substituted with one, two or three of halogen; 5 aryl or heteroaryl, each of which is optionally
substituted with halogen, amino, mono- or 10 15 20 dialkylamino, -OH, -C=N, -SO2-NH2,
-S02-NH-C1-C6 alkyl, -SO2-N(C1-C6 alkyl)2, -S02-(C1-C4 alkyl), -CO-NH2, -CQ-NH-C1-C6 alkyl,
and -CO-N(C1-C6 alkyl)2; or Cag %ﬁ#dpt%%ﬁﬂ)? suBRALERIR NI Sﬁe,cﬁ/%l%?’ﬁﬁlgérb%ups
independently selected from CdaxC3 alkyl, halogen, -OH, -SH, -C=N, -CF31 C1-C3 alkoxy, amino,
and mono- or dialkylamino;or Ik 0 - I, h fwhi%c:gis optionall
substituted with one, two@érc?%rce;\é]g?g{t?ps%in égg%ﬁe%gy@sﬁe}ﬁ%%gi%erg cl* aﬁ%{' héﬁ‘gg{an, -OH,
-SH, -CaN, -CF3, C1- C3 alkox§rafiiesarfmambo@emialkylamino; or C1-C6 alkoxy optionally

substitgted with oggwtwo g¢ thragf halegan: Riiishetgrocyglyk aptionally sybstitiiied yith one, two,
substituted with halogen, amino, mono- or
dialkylamino, -OH, -C=N, -S0,-NH;, -S0,-NH-C;-Cg
alkyl, -S0,-N(Ci-C¢ alkyl),, -S0,-(Ci-Cs alkyl),
~-CO-NH, -CO-NH-C,~Cg alkyl, and -CO-N(C1-Cs
10 alkyl),; or
C1-Cs alkyl optionally substituted with one, two

or three groups independently selected from

C1~C3 alkyl, halogen, -0OH, -SH, -C=N, -CFs,
C1-C; alkoxy, amino, and mono- or
15 dialkylamino; or

Cy-Cs alkenyl or C,-C¢ alkynyl, each of which is
optionally substituted with one, two or

three groups independently selected from C;-

Cs alkyl, halogen, -0OH, -SH, -C=N, -CFy, C;-
20 C; alkoxy, amino, and mono- or dialkylamino;
or

C1-Cs¢ alkoxy optionally substituted with one, two
or three of halogen;
Rio is heterocyclyl optionally substituted with one, two,
25 three or four groups independently selected from C;-Cs
alkyl;
Ri;  is C1-Ce¢ alkyl, C3-C¢ alkenyl, C-Cs alkynyl, C3-C,
cycloalkyl, -(CHz)o-2-Raryi, OFr -(CH2)o-2-Rheteroaryl:
Rary1 1s aryl optionally substituted with halogen, amino,

30 mono- or dialkylamino, -OH, -C=N, -S0;-NH,;, -SO0,-NH-C;-
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25 three or four groups independently selected from C1-C6 alkyl; R11 is C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, C3-C7 cycloalkyl, - (CH2) 0_2-Rayyl, or - (CH2) 0-2-Rheteroan; JRantisRvy2006
optionally substituted with halogen, amino, 30 mono- or dialkylamino, -OH, -C=N, -SO2-NH2,
-SO2-NH-C1 -149 9 JANUARY 2006 5 10 C6 alkyl, -S02-N(C1-C6 alkyl)2, -S02-(C1-C4 alkyl), -CO-
NH2, -CO-NH-C1-C6 alkyl, or -CO-N(C1-C6 alkyl)2; or C1-C6 alkyl optionally substituted with one,
two or three groups independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF31
CI-C3 alkoxy, amipo, and mono- or diall]k lamino; or C2-C6 alkenyl or C2-C6 alkynyl, each of which is
optionally substitu{%d é\j/{l;'ﬁyode, fﬁ%)?drl\{ ééC@ro?Pp%yl &épeﬁ&gﬁﬂ)fgagétealf}?}fﬁ Xc1-cS%kyl,
halogen, -OH, -SHIEL=NCM@RNE-C1-C3 alkiyy,, amineCanrdii®rasoa tilaiyamine; or C1-C6 alkoxy
optionally substitu&ec_iavith jwo rtRh elrg_)aryl three of halogen; is heteroaryl, each of which is
optionally 15 subsfituted V\?it alogo n, la%%%o, or?cl)l-lbg?t% H%?kgyla%llsﬁg, -8ﬁe, ‘C WO-S(%-NHZ,
-S02-NH-C1-C6 alkyl, -$bregCiloceusikyl)2ndme@iendlakylelzoued?2, f20mNK-CLTLC6 alkyl, or
-CO-N(S,Cl-C6 alkyl)2; or Gk alkyl_gptionally substituted, with one, two or _‘tg e graup
independently selected from-C1-C aaqﬂ?ﬁ,eﬁlélogeﬁﬁ-’OH, -SH, -C:N,Ct-%?"—’?al Ee@'3 a#%%, amino,
and mono- or dialkylamied;kax@2-Ga atkenybodCRe@6 -allomyd ieddtydfambicd jis captionally

substituted with oge. o o‘gmrgr%@p ggqupscip_ctespegq%glectggéﬁom 0%1'%‘?{'5%" is

optionally substituted with one, two or three

groups independently selected from C;-C3 alkyl,
10 halogen, -0H, -SH, -C=N, -CF;, C(C3;-C; alkoxy,
amino, and mono- or dialkylamino; or
C1-C¢ alkoxy optionally substituted with one, two or
three of halogen;
Rhetercaryl 1S heteroaryl, each of which is optionally
15 substituted with halogen, amino, mono- or
dialkylamino, -OH, -C=N, -S0,-NH,, -S0,-NH-C:;-Cs¢ alkyl,
-S02-N(C1~-Cs alkyl),, -S0,-(Ci1-C4 alkyl), -CO-NH,, -CO-
NH-C;1-Cs alkyl, or -CO-N(C1-Cg¢ alkyl);; or
C1-C¢ alkyl optionally substituted with one, two or
20 three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CFi3, C(C1-C;
alkoxy, amino, and mono- or dialkylamino; or
C2-Cs¢ alkenyl or C;-C¢ alkynyl, each of which is
optionally substituted with one, two or three
25 groups independently selected from C;-C; alkyl,
halogen, -0OH, -SH, -C=N, -CF;, C(C;-C3 alkoxy,
amino, and mono- or dialkylamino; or
C1-C¢ alkoxy optionally substituted with one, two or
three of halogen;

30  Rneterocyciyr 1s heterocyclyl optionally substituted with

halogen, amino, mono- or dialkylamino, -OH, -C=N, -S0,-

-150-



halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or C1-C6 alkoxy
optionally substituted with one, two or three of halogen; 30 Rheterocyclyl is @Eﬂw@é@@g@@ally
substituted with halogen, amino, mono- or dialkylamino, -OH, -C=N, -SO2 -150 9 JANUARY 2006
NH2, -S02-NH-C1-C6 alkyl, -S02-N(CI-C6 alkyl)2, -S02-(C1 C4 alkyl), -CO-NH2, -CO-NH-C1-C6
alkyl, =0 or -CO-N(C1- C6 alkyl)2; or C1-C6 alkyl optionally substituted with one, two or 5 three
groups independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF31 C1-C3 alkoxy,
amino, and mono-or dialkylamino; or ¢2-C6.alkenyl gr C2-C6 alkyn IFre gof which is_optionally
substituted with OFI]\]?,;'IWO g&%ﬁg%ap 4] gr?)u%z]f épen%oezn_t}\gl?scélécc‘feg ]c(iﬁ 2.3y Hialogen, -OH,
-SH, -C=N, -CF3, Cl-&B8katkoxy, -&diriand-HOORBH of tialky Ebkind;, or=01-636 alkoxwaeptienally
substituted with ore, g 0f tgl,regpf halogen; 15 R2 is -H; or- (CH2) 0-4-Raryl and - (CH2)
0-4-Rheteroaryl; or C1-C afkyl optionally substituted with one, two or three groups independently
selected from C1-E8 GkyR HafdgeAPiBAnadHy-cenpstiButadc v Piohalkeixg, aming, and mono- or

dialkylamino; or C2-C6 afisprwd CELeRiplhkynyhaesind2hPri-C:ET c¥elaalkyl achof which is
optionally substituted with one, two or three groups independently selected from C1-C3 alkyl,
halogen, 25 -OH, -SH, -G2XYICF3 halw®alkoxyPHmino,Shd mono~el dialk@BminoCREis -H,

C2-C6 alkenyl, C2-C6 alkyiykCHaMQ:tsRata HGHR) G4-Rbgteroankh 95156 alkyl optionally
substituted with one, two
C2-C¢ alkenyl or C,-C¢ alkynyl, each of which is
optionally substituted with one, two or three
10 groups independently selected from C,-C; alkyl,
halogen, -0OH, -SH, -C=N, -CF;, C1~C3; alkoxy,
amino, and mono- or dialkylamino; or
C1-Cs alkoxy optionally substituted with one, two or
three of halogen;
15 R; is
-H; or-(CHz)o-4-Raryi and - (CHz) 9-4~Rheteroaryl; OT
C1-Cs alkyl optionally substituted with one, two or
three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CF;3;, C;-C;
20 alkoxy, amino, and mono- or dialkylamino; or
Cy~-Cs alkenyl, C,y-Cg alkynyl or - (CH3) 9-4-C3-C5
cycloalkyl, each of which is optionally
substituted with one, two or three groups
independently selected from C;-C3; alkyl, halogen,
25 -OH, -SH, -C=N, -CF3, C;-C3 alkoxy, amino, and
mono- or dialkylamino;
Rs 1s -H, C3-Cs alkenyl, Cy-Cs alkynyl, -(CH2) 0-2-Raxy1, OFT
- (CH2) 0-4~Rnetercaryl; OF
C1-Cs alkyl optionally substituted with one, two or
30 three groups independently selected from C;-C;
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or or 30 three groups independently selected from C1-C3 -151 9 JANUARY 2006 5 alkyl, halogen,
-OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or -(CH2)0-4- C3-C7
cycloalkyl optionally substituted with one, two or three groups independenﬂyJ Y #896c1-Cc3
alkyl, halogen, -OH, -SH, -C=N, -CF31 C1-C3 alkoxy, amino, and mono- or dialkylamino; or R2 and
R3 taken together with the carbon atom to which they are attached form a carbocycle of three, four,
five, six, or seven carbon atoms, where one atom is 10 optionally a heteroatom selected from the
group consisting of -0-, -S-, -SO2-, and -NR8-; Rc 15 20 is hydrogen, - (CR245R250) 0-4-aryl , -
(CR245R250) 0-4-hetercaly 1 (CRRALRPS0) 0-4PBteroc§élyl, - (CREESR256)E»-4-afA Heteroaryl, -

(CR245R250) 0-4-aryl-halekesyelylamici3243R35AbAL-apil-aiyh 1 {GRZ4BRI50) p-4-heteroaryl-aryl,
- (CR245R250) 0-4-heteroaryl-heterocyclyl, - (CR245R250) 0-4 heteroaryl-h.et'eroaryl, - (CR245R250)
0-4-heterocyclyl hét%qga}yh‘*-'(cﬁ?@%g%ﬁgﬁoﬁkﬁﬁ-%&yWPmE%RQSO‘)JOZ]Z&-heterocyc
lyl-aryl , (R255) 2, - IC (R255) (R@0) d#-3thoel -GhHéuyh2, ridipetaiaaiy)y. -Sdibetargeyclyl)2,
-CH(aryl)(heteroaryl), -(CH2)0-1- CH ( (CH2) 0-6-OH) - (CH2) 0-1-aryl, - (CH2) 0-1-CH ( (CH2)
0-6-OH- (CH2)0-1-heterd&9l -EHGaryPorHeterdaipyen-oteH .C4 8ikyl), ~C=N, -CFs,

-CH(-CH2-OH)-CH(OH)-phanylN®@8x {146 A8 AllaA0r(61sCOo A} 2Qkh 1GHZ:NH-GH2-CH
-O-CH2-CH3) 2
(-0-C CRZS)ahd R; taken together with the carbon atom to which they

are attached form a carbocycle of three, four, five,
six, or seven carbon atoms, where one atom is

10 optionally a heteroatom selected from the group
consisting of -0-, -S-, -S0,-, and -NRg-;

Rc is hydrogen, - (CRyssR2s0)0-2-aryl, - (CRaasRasg) 0-¢-heteroaryl,

- (CRz45R250) 0-a~heterocyclyl, - (CRa45R250) 0-4~aryl-
heteroaryl, - (CR245R250) 0-4—aryl-heterocyclyl,

15 - (CR245R350) 0_4~aryl-aryl, - (CRa4s5R250) 9-4—heteroaryl-aryl,
- (CR245R250) 0-4a-heteroaryl-heterocyclyl, - (CR245R250) 92—
heteroaryl-heteroaryl, - (CR245R250) 0-a-heterocyclyl-
heteroaryl, -(CR2ssRzs0)o-s-heterocyclyl-heterocyclyl, -

(CR245R250) 0-4~heterocyclyl-aryl, - [C(R2s5) (R260) 11-3-CO-N-

20 (R2s5) 2,4 -CH(aryl)., -CH (heteroaryl),,
~CH (heterocyclyl),, -CH(aryl) (heteroaryl), -(CHy) -1~

CH( (CHz) 90-6-OH) - (CHy) g-.1~aryl, - (CH3) 9-1~-CH( (CHz) ¢-¢-OH-

(CHz) o-1-heteroaryl, -CH(-aryl or -heteroaryl)-CO-O(C;i-

Ca alkyl), -CH(-CH;-0H) -CH (OH) -phenyl ~NO,, (C1-Cs

25 alkyl)-0-(C1-Cs alkyl)-OH; -CH-NH-CH;-CH(-0O-CH,-CH;),,

~(CHz) 0-6-C (=NR235) (NR235R240) , OF
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- (CH2) 0-6-C (=NR235) (NR235R240) , or -152 9 JANUARY 2006 C1-C10 alkyl optionally
substituted with 1, 2, or 3 groups independently selected from the group cansisting of R205
_OC=ONR235R240, -S (=0) 0.2 (CI-C6 alkyl) , -SH, -NR235C=0NR235R24£0AALHNRS26R6 40, and
5 -S (=0) 2NR235R240, or -(CH2)0-3-(C3-C8) cycloalkyl wherein the cycloalkyl is optionally
substituted with 1, 2, or 3 groups independently selected from the group consisting of R205, -C02H,
and -C02-(C1-C4 alkyl), or 10 cyclopentyl, cyclohexyl, or cycloheptyl ring fused to aryl, heteroaryl, or
heterocyclyl wherein one, two or three garbons of the cyclopentyl, 15 c;g:lohexyl, or cycloheptyl is

optionally replaced Wit a Rets¥datdiR ie&Gendentiy b8 Lt £8m ‘KFH'— NéZlS,ZQ, d?’S(%’O)O-Z, and
R0 0roUpS that e mdeSEAIENTYy SUATCTISRBR), SPRIBSSCo, COMRERSR2AT 820 C3.010
Aherain 8 SANUARY 2008 00 Sach adf ar btersayT & Saferily subSEhLd o L2, or 3
R200, and wherein each A’tﬁ@rﬂcyclyl_ é’ﬁpptigﬁﬁl!gség%ﬁﬁ%ggzx\éi}h 1, 8’-—8Nﬂ£34515§01,0; and
5 -S(=0)2NR235R240, OF
- (CH2) 0-3- (C3-Cg) cycloalkyl wherein the cycloalkyl is
optionally substituted with 1, 2, or 3 groups
independently selected from the group consisting
of Ryes, -COzH, and -CO,-(C:-C4 alkyl), or

10 cyclopentyl, cyclohexyl, or cycloheptyl ring fused to
aryl, heteroaryl, or heterocyclyl wherein one,
two or three carbons of the cyclopentyl,
cyclohexyl, or cycloheptyl is optionally replaced
with a heteroatom independently selected from NH,

15 NRa15, O, or S(=0)¢.2, and wherein the cyclopentyl,
cyclohexyl, or cycloheptyl group can be
optionally substituted with one or two groups
that are independently Ryps, =0, -CO-NRy3sRps0, OT
-S0,-(C1-C4 alkyl), or

20 C2-Ci0 alkenyl or C;-C;o alkynyl, each of which 1is
optionally substituted with 1, ‘2, or 3 Ry

groups, wherein
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at each occurrence is independently selected from -OH, 5 -NO2, halogen, -CO2H, C=N, - (CH2)
0_4-CO-NR220R225, -(C112)0 4-CO-(C1-C12 alkyl), - (CH2) 0-4-CO- (C2-C12 10 - (CH2) 0-4-CO-
(C2-C12 alkynyl), alkenyl), - (CH2) 0-4-CO- (C3-C7 cycloalkyl), -(CH2)0.4-CO-asyWUABM 2006
0-4-CO-heteroaryl, - (CH2) 0_4-CO-heterocyclyl, - (CH2) 0_4-C0O-0-R215, - (CH2) 0-4
S02-NR220R225, - (CH2) 0-4-SO- (C1-C8 alkyl) , - (CH2) 0-4-S02- (C1 C12 alkyl) , - (CH2)
0_4-S02- (C3-C7 cycloalkyl) , - (CH2) 0_4-N (H or R215) -CO-0-R215, - (CH2) 0-4-N (H or R215)
-CO-N (R215) 2, -(C 2)0-4_’\16CS_N R215)2, -(CH2£0_4—N(-H or,R215)-C0O-R220, - (CH2
0-4-NR220R225, ?Féﬁ‘—ltz) BEAL-COPMC1 RCE SRR YA(CHiS) 0P § B B3 (- (FRbadjtute
-(CH2)o_4-O-CO-N(R218)tR(AH20_4b0-CSRN(R240)P, wHETEA hOckOh (R3t2rocyclyl
-(CH2)0-4-0-(R215)-COQN, -0}7 IiIZ&O}f-S- %%%]55]35 - (gglé%]&ﬁ{ - (C1-C6 alkyl optionally substituted
with 1, 2, 3, or 5 -F), C3-C7 Syeloalky: -(CH2)3° a N of $02R220, JTHR) B C3-C7 20
cycloalkyl, @10k}l optionaihesgiestitsted ndtpéndeortd R266 1groitead, drd8d ANMARY 2006 5
C2-C10 alkenyl or C2-Clo alkynyl, each of which is optionally substituted with 1 or 2 R205 groups,
whereif the aryl anti®eteitval plggoups @osachGexurrencaigre ;optionmby Fubstitutedmyith 1, 2, or 3
groups that are independently R205, R210, or C1-C6 alkyl substituted with 1, 2, or 3 groups

4-CO-~ (Cl—clz alkyl) ’ - (CHz) 0-4—CO- (Cz—clz alkenyl) ’

- (CHz) 9-4-CO- (C2-Cy2 alkynyl), - (CHz) 0-4-CO- (C3-Cy
cycloalkyl), -(CHz)o-4-CO-aryl, -(CH)(.4~-CO-heteroaryl,
- (CHz) 9-4-CO~-heterocyclyl, =-(CHz)0-4-CO-0O-Rz15, - (CH3)o_a-
10 S02-NRz20Rz25, - (CHz)-4~SO-(C1-Cs alkyl), -(CHy)g_4-SOs_(Ci=
Ci2 alkyl), -(CH3)g-4-S02-(C3-C; cycloalkyl), - (CH,)o-s-N(H
Or  Rai15) -CO-0-R215, - (CHz)0.4-N(H or Rzis)-CO-N(Rzs)z,
- (CHz2) 0-4-N-CS-N(Rz15)2, -(CHz)0-4-N(-H or Rpi5)-CO-Rpzo, -

(CH2) 0-4-NR220R225, = (CH3)0-4-0-CO-(C;-Cs alkyl), -(CHz)o-a-

15 0-P(0) - (OR240) 2, - (CH3) 90-4-0~-CO-N(R215) 2, - (CHz) 90-4-0-CS-
N(R215) 2, - (CHz2) 0-4-0-(R215) , - (CH2) 9-4=-0- (R215) ~COOH, -
(CH3) 9-4-S-(R215) , -(CHy) 0-4-0-(C1-Cs alkyl optionally

substituted with 1, 2, 3, or 5 -F), C3-C; cycloalkyl,

- (CHz) 0-4-N(H or R215) =S02-Raz0, - (CHz) 0-4- C3-Cy
20 cycloalkyl, or

C1-Ci0 alkyl optionally substituted with 1, 2, or 3 Rygs

groups, oOr
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that are independently R205 or R210, and wherein 10 the heterocyclyl group at each occurrence is
optionally substituted with 1, 2, or 3 groups that are independently R210; R205 at each occurrence is
independently selected from C1-C6 alkyl, halogen, -OH, -0-phenyl, -SH, -2 INNIMARY 29066 15
alkoxy, NH2, NH(C1-C(5 alkyl) or N-(C1-C6 alkyl) (C1-C6 alkyl); R210 at each occurrence is
independently selected from 20 halogen, C1-C6 alkoxy, C1-C6 haloalkoxy, -NR220R225, OH, C=N,
-CO-(C1-C4 alkyl), _S02_NR235R240, -CO-NR235R240, -SO2- (C1-C4 alkyl), =0, or C1-C6 alkyl,
C2-C6 alkenyl, CZC-:C6 alkynyl.or C3-C7 cycloalkyl, each of which is optionally substituted with 1, 2,
or 3 R205 groups: G159 JANEFARY 2006 R2M5H efork8BYirren&@indebentiBaf sefetted from
CI-C6 alkyl, -(CH2)0-2-(aryl), C2-C6 alkenyl, C2-C6 alkynyl, C3- C7 cycloalkyl, and
-(CH2)0_2-(heteroaryl), ?é/ 3B?§-?(3ﬁet5}r}(§§’/%f‘ﬁ)?Wgeré'ﬁi/%hthelarﬁrgrgup%%"éa&m&ﬁﬁrence is
optionally substituted Wi&;}r%r%’i%r 3 groups that are independently R205 or R210, and wherein the
heterocyclyl and heteroaryl groups at each occurrence are optionally substituted with 1, 2, 10 or 3
R210; R220 and R325 at,eachgeeupiepge are.inde g&légtl §el ted from -H, -C3-C7_cycloalkyl,
-(C1-C2 alkyl)-(C3-C7 cl;c%%alkyl), (C1-Cé alk%-oéj(?:l- 3 g?’kw)%%c? -c%c%'flfern"y’l“,c-%zag% alkynyl,
-C1-Cealkyl chain with qsje-13 double bepdand-one giple;hend. -aryh, -heferoagyl, groups

that are independently Ryos, Raip, OF

Ci-C¢ alkyl substituted with 1, 2, or 3 groups
that are independently Ry or Ryio, and

wherein
10 the heterocyclyl group at each occurrence is
optionally substituted with 1, 2, or 3 groups
that are independently Rj,ig;
Ryos at each occurrence is independently selected from C;-Cg
alkyl, halogen, -OH, -O-phenyl, -SH, -C=N, -CF;, C;-Cg
15 alkoxy, NHz, NH(C;-C¢ alkyl) or N-(Ci1-C¢ alkyl) (C1-Cs
alkyl) ;
R2i0 at each occurrence is independently selected from
halogen, C1-Cs alkoxy, C;-Cs haloalkoxy, -NRysoRas, OH,
C=N, -CO-(C;-C4; alkyl), _SO2-NR235R240, -CO-NR335R240, -SO5-
20 (C1-C4 alkyl), =0, or
C1-Cs alkyl, Cy-Cs alkenyl, Cz-C¢ alkynyl or C;-C;
cycloalkyl, each of which is optionally

substituted with 1, 2, or 3 Ry groups;
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and -heterocyclyl, or -C1-C10 alkyl optionally substituted with -OH, -NH2 or halogen, wherein the
aryl, heterocyclyl and heteroaryl groups at each 20 occurrence are optionally substituted with 1, 2,
or 3 R270 groups R235 and R240 at each occurrence are independently H 0§ Al 2isih &
JANUARY 2006 R245 and R250 at each occurrence are independently selected from -H, C1-C4
alkyl, C1-C4 alkylaryl, C1-C4 alkylheteroaryl, C1-C4 hydroxyalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy,
-(CH2)0-4-C3-C7 cycloalkyl, C2-C6 alkenyl, 5 C2-C6 alkynyl, and phenyl; or R245 and R250 are

taken togetp\er with theeac%rbon to which they are attached to form a gtarbocgclg of3,4,5,6, or7
LRORTEKOMEABCtEerfrém -0-, -S-,

t
carbon atom&:“where one carbon atom is optional ye%ﬁllagrel&

-S02-, 10 and -N : R2 d R2 ch occurrence are independe selected from -H, -
(CH2) 1_2-S (0) Ogg &i-cg(%ﬁ%’?- ( Qﬁéﬁpélkyf)- a?yﬁ?&ﬁf%’i 'adi‘fﬂ)‘- &tSroaY -(C1=¢4 alkyl)-

heterocyclyl, -aryl ~heterqaiy, hetgrocyglyly 15 2) 1-4- - -4-aryl, = {CH?2) 1-4-R265-
N et clyh H2) L &%@%4&!@9 c;g_@oé&

(CH2) a-4 heteroaryl, - (CH2)1-4- 265- (CH2) 0-4-heterocyclyl, or C1 alkyl, enyl, C2-C6
alkynyl or -(CH2)0¢fheled6 &y eipalkylsgagheehwhich is optionally substituted with 1, 2, or 3 R205

groups, wherein 20 each aryl or phenyl is optionally substituted with 1, 2, or 3 groups that are
indepefidently R2@5eR23:y or IFANPARY 2005810 Glkk aliybsubstijutedyith,ha219r 3 groups
substituted with 1, 2, or 3 groups that are
independently Rjyps or Rsig, and wherein
the heterocyclyl and heteroaryl groups at each
occurrence are optionally substituted wi;h 1, 2,
10 or 3 Raigp;

Ra20 and Rzzs at each occurrence are independently selected
from -H, -C3-C4 cycloalkyl, -(C1~Cy alkyl)-(Ci-Cq
cycloalkyl), -(C1-Cs¢ alkyl)-0-(C;-C3 alkyl), -Cy-Cs
alkenyl, -C;~Cs alkynyl, -C:;-Cs alkyl chain with one

15 double bond and one triple bond, -aryl, -heteroaryl,
and -heterocyclyl, or
-C1-C10 alkyl optionally substituted with -OH, -NH, or
halogen, wherein
the aryl, heterocyclyl and heteroaryl groups at each
20 occurrence are optionally substituted with 1, 2,
or 3 Rjp70 groups
Ra3s and Ry at each occurrence are independently H, or C;-Cs

alkyl;
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that are independently R205 or R210, and wherein each heterocyclyl is optionally substituted with 1,
2, 3, 0r4 R210; R265 at each occurrence is independently -0-, -S- or -N(C1-C6 alkyl)-; R270 at
each occurrence is independently R205, halogen C1-C6 alkoxy, C1-C6 halpalkpryANR 285558240,
-OH, -C=N, -CO-(C1-C4 alkyl) , _S02_NR235R240, -CO-NR235R240, -S02-(C1-C4 alkyl) , =0, or
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or -(CH2)0-4-C3- C7 cycloalkyl, each of which is optionally
substituted with 1, 2, or 3 R205 groups. 15 2. A compound according to claim 1 wherein B is phenyl
optionally substituted with one, two, three or four groups independently selected from R6, R'6, R "6

and R " '6. Be3. AMdnRsend Se&tihg W CHIFPEGhefdif RIGRRSESERE hydregéRReds -C1-C3

alkyl-aryl, the aryl Ptionally substituted_ with orllﬂeﬁg two grou%s independently selected from
halogen: and 25 REX A C1-CB alkyl Syt Awhef® ryl is‘Optignally? SEESREREd with FaiGgen or

-C1-C6 alkyl. 4. A cpmpaound accaording tqQ claim 3 wherein -158 9 JANUARY,2006 m is 0; R4 and R'4
are hydrogen; Rlc]gﬂﬁ e%lﬁr}:n%ﬁﬁ)?lr% ’ere8 i.Lﬁe8 bh}%}ﬁé’ﬁ%xéﬁ%%%%y s(ﬁﬁsét)ftu ¥ on&*6-two groups

Bhem 15 optionall OB it |50 o7 0T DT ALY A contpohind SLkGHa to clam 1
which ig selected ¢, _c. a1kynyl, and phenyl; or

Ross and Rpsg are taken together with the carbon to which
they are attached to form a carbocycle of 3, 4, 5, 6,
or 7 carbon atoms, where one carbon atom is optionally
replaced by a heteroatom selected from -0-, -S-, -SO,-,

10 and -NRy0-;

R2ss and Raep at each occurrence are independently selected
from -H, -(CHz)1-2-S(0)¢-2-(C1-Cs alkyl), -(C1-Cs alkyl)-
arvyl, -(C1-Cy4 alkyl)-heteroaryl, - (C1-C4 alkyl) -
heterocyclyl, -aryl, -heterocaryl, -heterocyclyl, -

15 (CHz) 1-4-Rz65- (CHz) g-4~aryl, - (CHz) 1-4-Roes5- (CHz) 9-4-
heteroaryl, -(CHz)i-2-Raes-(CHz)o.4~heterocyclyl, or
C1-Cs alkyl, C3-Cs alkenyl, C,-Cs alkynyl or -(CH)g.4-Cs-
C; cycloalkyl, each of which is optionally
substituted with 1, 2, or 3 Ryos groups, wherein
20 each aryl or phenyl is optionally substituted with 1,
2, or 3 groups that are independently Rjgs, Raig,

or
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from N-{(1S,2R)-I-benzyl-2-hydroxy-3-[(3- methoxybenzyl)amino]propyl}-4-(4-fluorophenyl)-4-
oxobutanamide; 15 N-{(1S,2R)-1-benzyl-3-[(2,3-dimethylcyclohexyl)amino]-
2-hydroxypropyl}-3-phenylbutanamide; N-((1S,2R)-I-benzyl-3-{[3-(dimethyBdAMd)2RRY 2006
dimethylpropyl]amino}-2-hydroxypropyl)-2-phenylbutanamide;
N-((1S,2R)-I-benzyl-3-{[3-(dimethylamino)-2,2- 20
dimethylpropyllamino}-2-hydroxypropyl)-3-phenylbutanamide; N-{(lS,2R)-I-benzyl-[%-hydroxy-S-[(l-

henylethyl)amino]propyl}-3-phenylbutanamide;, N-{(1S,2R)-I-benzyl-2-hydroxy-3-[(1,2,2
Eimethylpropyl)amino]pr§ﬁy§62-p?r¥£}§/ibu%ﬁiﬂté? NYAS2RY 1-FenzP2-hy dSRGURR1, 2, 2-
trimethylpropyl)amino]propyl}-3-phenylbutanamide;
N-{(1S,2R)-I-benzyl-3-[(1,3-dim&thy utﬁj‘a‘?min%)ﬁ’-‘g‘?%?/ﬂ‘?oe@%]ra’pynﬁ%he?%?lbu?&h%ﬂmidéfld
N-{(lS,2R)-I-benzyl-3-[(1,3-dim‘%ﬂy%gl{txl)amino]-2 30 hydroxypropyl}-3-phenylbu_tanamide;
N-{(15,2R)-1-benzyl-3-[(I-ethylpropyl)amino]-2- hydroxypropyl}-2-phenylbutanamide; -159 9
JANUARY 2006 Ns ,AR)-1- [(L-eth Namjnol-2- ., - -
hydroxypropyl}-s%r%g/l%%%ami g& -[14?%§a%¥§-%¥c§?é?hc%xy Bﬁéﬁﬁ’f—ﬁld-{(ilé%)}ﬂ(is-
difluorgpenzyl)-2-hydroxy-3-[§3- 2 igdopenzyl)amino]propyl}acetamide; N
N-{(is,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3 iodobenzyl)amino]propyl}-2-[4-(2-oxo-2-pyrrolidin-I-
ylethoxy)phrpyl]acetasite; ddd (2R )-d - (8s5-eifluarebriazybr - hygroxy-=3-[(3510_y (¢, - ¢,
iodobenzyl)amino]propyl}-2-{4 [(methylsulfonyl) amino]phenyl}acetamide;
N-{(1S,2R)-1-(3,5dlifkyarpbenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}-2-{4-[2-(4-methylpiperazin-I-

Rz70 at each occurrence is independently Rjes, halogen C1-Cs

alkoxy, C1-Ce¢ haloalkoxy, NR23sRz49, -OH, -C=N, -CO-(C;-C,4
10 alkyl), -S02.NR:3sR240, -CO-NR23sRzao, =-SO02-(C1-C4 alkyl),
=0, or

C1-C¢ alkyl, C2-Cs alkenyl, C;-Cs alkynyl or - (CHj)g.4-C3-
C; cycloalkyl, each of which is optionally
substituted with 1, 2, or 3 Ry groups.

15
2. A compound according to claim 1 wherein B is
phenyl optionally substituted with one, two, three or four
groups independently selected from Rs, R’s, R’’¢ and R'’ ‘.
20 3. A compound according to claim 2 wherein

R; and R; are hydrogen;

R; is -C1-C; alkyl-aryl, the aryl optionally substituted
with one or two groups independently selected from
halogen; and

25 R 1is -C;-C; alkyl-aryl, where the aryl is optionally
substituted with halogen or -C;-Cg¢ alkyl.

4. A compound according to claim 3 wherein
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yl)ethoxy]phenyl}acetamide; 15 2-[3-(2-amino-2-oxoethoxy)phenyl]-N-{(15,28)-1-(3,5-
difluorobenzyl)-2-hydroxy-3-[(3- iodobenzyl)amino]propyl}acetamide;
N-{(15,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- iodobenzyl)amino]propyl}-3-hydroxy-4-phenoxy-3-
20 phenylbutanamide; 2-(1,1'-biphenyl-4-yl)-N-{(1S,2R)-1-(3,5- difluorobegzyAnamvozges [(3-
iodobenzyl) amino]propyl}butanamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- 25
iodobenzyl)amino]propyl}-4-(4- phenoxyphenyl)butanamide;

N-{(1S,2R)- 1ng]1 3,5-difluorobenzyl)- -2-hydroxy-3-[(3

|odobenzyl)13 ﬁo] topyl}-2-(4-phenoxyphenyl)acetamide;

2-[3-chloro-B:(End0H, 3-dibgdinsAHeseingdol-2-

yl)phenyl]-N+{(1S;. 2R) 1(3,5; ifluorobenzyl)-2- 330 , ,

[(3- |odober|1¥zzé/l)am|no]p élpy Slropgﬁgnﬁide {5%3?& %ooghenyl 1s optionally
N-{(1S,2R)-1-(3,5-¢lthsrobated)-2wihoxyed4(3-or two groups independently

iodobegzyl)amino]px %\ékéa(%gﬁmﬁ%&%gw') -4- oxobutanamide;
4'-[4-({(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3- 5

[(3- |odoben%yl)aﬁﬁnajpréﬁﬂ}émmg@@msu@noyu 1,1*- biphenyl-2-carboxamide;

N-{(1S,2R)H;(3,5-diflugiabiepzyl Ay droxyBe(3: |odcgpgnz¥4 ]prq@yl} 43%)25 _[L(g}giﬂgg,ulfonyl)
amino] phenyl}-4-oxobutanamide; 10 (22)-N-{(1S,2R)-1- é3 - dlfluorobenzyl) -2-hydroxy-3-

[(3- |odobenzyl)amﬁlr8?§}'0]p§}i*fi?ipw& Shﬁ}ﬁglﬁnﬁf Yforopr2Cenamiiefd;-
N-{(1S,2R)-1-(3,5-difluorobenzyl)- 2 -hydroxy-3-[(3-

iodobepzyl)aminolpropyl}-2-[4- ydro-2H- |somdol 2- 5y|)phen ]propanamlde
N {(1§82R) 1-(3, Sgcilﬂuor%)‘bé[nz H1yd’“6’>?y°§ G9 t c13ih"] is selected

iodobenzylemeimo]propyl}-2-(2,3- dlhydro IH-inden-5- yl)butanamide;
N-{(1S,2R)-1-(3,5¢lifluarebepzyl}- 2Hydioxy-3-43 9 oy -3- (3-
methoxybenzyl)aminol propyl}-4- (4-fluorophenyl) -4-
oxobutanamide;
15 N-{(1S,2R)~-1-benzyl-3-[(2,3-dimethylcyclohexyl)amino] -
2-hydroxypropyl}-3-phenylbutanamide;
N-((1S,2R) -1-benzyl-3-{[3-(dimethylamino)-2,2-
dimethylpropyl]amino}-2-hydroxypropyl) -2-phenylbutanamide;
N-((1S,2R)-1-benzyl-3-{[3-(dimethylamino)-2,2-
20 dimethylpropyl]lamino}-2-hydroxypropyl)-3-phenylbutanamide;
N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(1-
phenylethyl)amino]propyl}-3-phenylbutanamide;
N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(1,2,2-
trimethylpropyl)amino]propyl}-2-phenylbutanamide;
25 N-{(1S,2R)-1-benzyl-2-hydroxy-3-[(1,2, 2-
trimethylpropyl)amino] propyl}-3-phenylbutanamide;
N-{(1S,2R) ~1-benzyl-3-[(1,3-dimethylbutyl)amino]-2-
hydroxypropyl}-2-phenylbutanamide;
N-{(1S,2R)-1-benzyl-3-[(1,3-dimethylbutyl)amino]-2-
30 hydroxypropyl}-3-phenylbutanamide;
N-{(1S,2R)-1-benzyl-3-[(l-ethylpropyl)amino]-2-
hydroxypropyl}-2-phenylbutanamide;
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20 iodobenzyl)amino]propyl}-2-[(methylsulfonyl)amino]-4- phenylbutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}-2-(4-hydroxy-5-isopropyl-2- methylphenyl)aceta|91'r!i%';\‘%“\RY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- iodobenzyl)amino]propyl}-2-[4-(2-methylprop-I-
enyl) phenyllpropanamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}-2-[4-(thien-2- 30 ylcarbonyl)phenyl]propanamide; 9 JANUARY 2006
(2R)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl)-2-(6-methoxy-2-
naphthyl)propana et W—{&@,Zﬁjﬁgﬁg-%ﬁu'oqyéﬁé RERY SoRRRS kY- 2yia08 -2~
iodobenzyljaydrojpromypw i #-2-prepywinidiahamidenyllacetamide;
N-{(1S,2R)-1-(3,5-difluprobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]%;r pyl?-g-&rﬁ‘- [ %rSﬁ{gSﬁ%ﬁ%WH-P%WHH&YﬁiH&ﬁOZR)_1"(3'5'
N-{(1S,2R)-4ibemapshhydoky-2 KBy teshgxpbeni@Hamino]propyl}-2-(4-isopropylphenyl)acetamide;
N-{(1S2R)-Ishepail:2ARY dLoxy SR nzyamino]propyl}-2-[4-

N e

(methylthio)phenyl]lacetamide; 1 . , -(%fluorobenzyl)-Z-hyd roxy-3
[(pyridin-2-yImethWyanih®] gdbyR-3(phendipfdpmrabierzyl) -2-hydroxy-3-[ (3-

N‘Klsi2R)ﬂo@%ﬁéﬂ%ﬁ¥?9ﬁ@Hﬂ}ﬁﬂégg@%yétK%l(2—oxo—2—pyrrolidin—l—
methoxy-I-methylethyl amlno]%r}opyl}- -phenylpropanamide;

N-{(1S,2R) ¥ EEBAHURBERY YIRS ARRSB-[(2- 20
AP el iy 47 vy s A A

- -3-(benzylamino)-1-(3,5-difluorobenzyl)-2- hydroxypropyl]-3-phenylpropanamide;
ML RES R e R A

methoxybehzyirhinbgobhytxd-paehylp iobpanaripec 2N, 2R)-1-(3,5-difluorobenzyl)-3-[(2
N-{(1S,2R)-1~(3,5-difluorobenzyl) -2-hydroxy-3-[ (3-
iodobenzyl)aminolpropyl}~2-{4-[2-(4-methylpiperazin-1-
vl)ethoxy]phenyllacetamide;

15 2-[3-(2-amino-2-oxoethoxy)phenyl]-N-{(1S,2R)-1-(3,5-
difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]lpropyl}acetamide;

N-{(1S,2R)~1-(3,5-difluorobenzyl)-2-hydroxy-3-[ (3-
iodobenzyl)amino]propyl}-3~hydroxy-4-phenoxy-3-

20 phenylbutanamide;

2-(1,1'-biphenyl-4-yl)-N-{(1S,2R)~1-(3,5-
difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}butanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[ (3-
25 iodobenzyl)aminolpropyl}-4- (4-phenoxyphenyl)butanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (3-
iodobenzyl)amino] propyl}~2- (4-phenoxyphenyl)acetamide;
2-[3-chloro-4-(1-ox0-1,3-dihydro-2H-isoindol-2~
yl)phenyl]-N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-
30 [(3-iodobenzyl)amino]propyl}propanamide;
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furylmethyl)amino]-2-hydroxypropyl}-3-phenylpropanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(2- hydroxy-I-methylethyl)amino]propyl}-3-(1H-indol-I-
yhpropanamide; 30 N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(4- 9 JANUARY 2006
methylbenzyl)amino]propyl}-2-(4-isopropylphenyl)acetamide; -162 9 JANUARY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(2- methoxy-I-methylethyl)amino]propyl}-2-(4-
isopropylphenyl)acetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(2- 5
hydroxy-l-methylethy opyl}-2-(4- isopropylphenyl)acetamide

N-[(1S,2R)-3- (ben@ylgimé ]%) ﬁlu %@%@%&&p%@ﬂ@@‘%&préﬁlphenyl)acetamlde;
N-{(1S,2R)- le(mmmbmzw]—ﬁﬂqm’dm'—@—[(& 10-methytsrizyhenmolpiopyl}-2-[4-
(methylthio)phenyllacs %&g ge N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(2
methoxy-I-methylethyl)amino]propyl)-2-[4- (methylthio) phenyllacetamide; 15

N-{(1S,2R)-1-(3,5 41mkﬂrotﬁéﬁiL;ﬂyZHiyonrox;&35[f@1moprmmymnwmwm}gr@yl}-2-[4-

(methyshioypaendisssiarmire; dfds 21 3Penariayng)- i@ elherahensyp
hydroxypropyl]-2- [4 methylth o)pheny ace amide;

N-{(1S,2R) A sHicroberRAx Hyoxy-3-[(3

methoxybenzyi)aminplarepyk2- f4-isppsapmiph 8By 13 de:s - hydroxy-3-| (3
N-[(1S,2R)-3- Iaml Q)-1-(3,5- d|fluorobenzy£ -2- hydroxypropyl] -2-(4-isopropy phenyl)acetam|de
N-((1S,2R)-12 g’%y bBIé‘ﬁ?ﬁ BIEPY1 B-diok6lan- 25 2-yl)ethyllamino}-2-hydroxypropyl)-2-(4-

isopropylphe b abgthsud € phy{{1 Si2R)e] 1B Sngiilyomhsenayl) t2chyeray;3-[(3-
|odobefazyl)am|no]§g§w% é.;% g{ﬁpﬁgl%zy% §e£a;modreobenzyl) -2-hydroxy-3-

N-{(1S,2R)-1-(3,5 orob
[(3- 1odobenzyl)am1no]propyl} 2-phenyl-3-pyridin-4-ylprop-2-
enamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminolpropyl}-2-[4-(1,3-dihydro-2H-isoindol-2-

15 vyl)phenyl]lpropanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[ (3-
iodobenzyl)aminolpropyl}-2-(2,3-dihydro-1H-inden-5-
vl)butanamide;

N-{(1S,2R)~1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-

20 iodobenzyl)amino]propyl}-2-[ (methylsulfonyl)amino] -4-
phenylbutanamide;

N-{(1S,2R)-1~(3,5-difluorobenzyl) -2-hydroxy-3-[ (3-
iodobenzyl)amino]propyl}-2- (4-hydroxy-5-isopropyl-2-
methylphenyl)acetamide;

25 N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)aminolpropyl}-2-[4- (2-methylprop-1-
enyl)phenyl]lpropanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]lpropyl}-2-[4- (thien-2-

30 ylcarbonyl)phenyl]propanamide;
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30 methoxybenzyl)amino] propyl}-2-[4 (methylthio) phenyllacetamide; -163 9 JANUARY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(2- furylmethyl)amino]-2-hydroxypropyl}-2-[4-
(methylthio)phenyllacetamide; N-[(iS,2R)-3-(butylamino)-1-(3,5-difluorobenzyl)-2- 5
hydroxypropyl]-2-[4-(methylthio)phenyl]acetamide; 9 JANUARY 2006
N-((1S,2R)-1-(3,5-difluorobenzyl)-3-{[2-(1,3-dioxolan 2-yl)ethyllamino}-2-hydroxypropyl)-2-[4-
(methylthio)phenyllacetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3 10

iodobenzyl)amino] yi}-2-[4- Ithio) ylJacetamidg;
3-[2-(benzyloxy)-4%%?nﬁ}é%éﬁ)li(%r%%)-/ﬂg{(l@;%fgIl-%(il,*oqﬁgm%%é’&ﬁzﬁ)fg%%?ﬁfé-‘[(B-
iodobenzyl)atindlpiopah 3vrheamlinainaopdd; )22~ (Semmttronphenyl]-N-{(1S,2R)-1-(3,5- 15

difluoroben -3:[(3 1 nzyl) amino]propyl)acetamide;
N-{(iS,ZR)-iz%é(l %%gﬁﬁ%é%%%roxye-[(&

iodobenzyl)aminofprdpgyif84@  tidoréphéniprbpanahtaeyl) -2 -hydroxy-3-[ (3-

“LKEi3R}Eﬁ@@ﬁ@ﬂﬁ9@*&%¥MB?§P¥§§¥¥£§K§42@2—oxop rrolidin-1-
iodobenzyl)aming]propyl}-4-(7-methoxy-2,3-dihydro-I- benzoturan-4-yl)-4-oxobutanamide;

N-{(1S,2R) AL FE ok BEERAM39(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-[2-
(dipropylamino)pyKRdin¢4g/)argtamigs;, 85 N-f{ks2BdnESdituarphenzy))-3-[(33 -
ethylbenzyl)amino]-2-hydroxypropyl)-2-(4-hydroxy-3- methoxyphenyl)acetamide;
N-{(1S,2R)-|-?r§‘r%]‘? i ﬁg\r@bae%zyﬁﬁgf)@g)é T@én‘i%)%h‘?ihﬁ}@ﬂ%?B%%ﬂaW?zl—@- 30
hydroxypheny)aottmamede JANUARY 2006 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbgzyl)amingly 2.y droxyRTOPYz2i{3-P- 5 _hydroxy-3-[ (3-
methoxybenzyl)amino] propyl}-2-(4-isopropylphenyl)acetamide;
N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-
methoxybenzyl)amino]lpropyl}-2-[4-
(methylthio)phenyl]acetamide;
15 N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-
[ (pyridin-2-ylmethyl)amino]lpropyl}-3-phenylpropanamide
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (2-
methoxy-1-methylethyl)amino]propyl}-3-phenylpropanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (2-
20 hydroxy-1-methylethyl)amino]propyl}-3-phenylpropanamide;
N-[(1S,2R) -3~ (benzylamino)-1-(3,5-difluorobenzyl)-2-
hydroxypropyl] -3-phenylpropanamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
methoxybenzyl)amino]propyl}-3-phenylpropanamide;
25 N-{(15,2R)-1-(3,5-difluorobenzyl)-3-[ (2-
furylmethyl)aminol-2-hydroxypropyl}-3-phenylpropanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2~-hydroxy-3-[ (2-
hydroxy-1-methylethyl)aminolpropyl}-3- (1H-indol-1-
v1l)propanamide;
30 N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (4-
methylbenzyl)amino]lpropyl}-2-(4-isopropylphenyl)acetamide;
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dimethoxyphenyl)acetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- 5
ethylbenzyl)amino]-2-hydroxypropyl}-3-(2-oxo-1,3- benzoxazoi-3(2H)-yl)propanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypr08 5'%&598%4
ylphenyl)acetamide; 10 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-2-[(4-methyl-4H-1,2,4- triazol-3-yl)thio]-2-phenylacetamide;
i-acetyl-N-{(IS,2R)-1-(3,5-difiuorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypro ylg-z- henylprolinamide; 15 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3
ethylbenzylamindi-2tH o%ﬂr' W -%)Z%étﬁ‘;}f?f@?}ﬂ%ﬂrbﬂ?o’ @a-5-ydkopanamide;
N-{(1S,2R)lehb=dificrmbenzyle-8H{A piydbrnatemingl-2-hydroxypropyl}-2-(5-phenyl-IH- 20
tetraazol-I-yl)acetamide; 3-(1,3-benzodioxol-5-yl)-N-{(1S,2R)-1-(3,5-
difluoroben%3)%5)-%E[?g-sgjt%%};fl‘)e(é1 jﬁ%‘fﬁ}i%%?ﬁgﬁydroxypropyl}propanamide;
N-{(1S,2R)-1-(3,5Ntifludr8b8Ra )-3[83-5251 & fHytivertydanyihp -2 -l exypropyl}-d20x0-4-
phenylgutaﬂw'ggé N-{ (1R 2 RA3.0-diflyarobenz I-3-[63:— A
ethylbenzyl)amino]- -hydrox%roepy gﬂéﬁﬁggffb@?@ AE o&4obutanamide; 30
N-{(1S,2R)-4SCR5 RHUIGTBBEHZ) RS t@Mmdfhglbenzyl)amino]-2-hydroxypropyl}-4-(3-methoxyphenyl)-4-
oxobutanamide; - 65 9 ANARY. 2006 NG 2R)-11(3&-difluorebansvisa:lid ) o
ethylbenzyl)amino]-2-hydrox prop?lzll}-df-(l -indol-3-)yl)-4-(o>€obutanqm??éijér{%l) 2
2-(1-benzotWEFIYBHRRYLS 2R)- 1 (3 8o pRydeRERY) 3R asHiBenzyl)amino]-2-
N-{(1S,2R)-1~-(3,5~-difluorobenzyl) -2-hydroxy-3-[ (4-

10 methylbenzyl)amino]propyl}-2-[4-

(methylthio)phenyl]acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (2-

methoxy-1-methylethyl)amino]propyl}-2-[4-

(methylthio)phenyl]acetamide;

15 N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (2-
hydroxy-1l-methylethyl)amino]propyl}-2-[4-
(methylthio)phenyl]acetamide;

N-[(1S,2R)-3-(benzylamino)-1-(3,5-difluorobenzyl)-2-
hydroxypropyl]-2-[4- (methylthio)phenyl]acetamide;

20 N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (3-
methoxybenzyl)amino]propyl}-2- (4-isopropylphenyl)acetamide;

N-[(1S,2R)-3-(butylamino)-1- (3, 5~difluorobenzyl) -2-
hydroxypropyl]-2-(4-isopropylphenyl)acetamide;
N-((1S,2R)-1-(3,5-difluorobenzyl)-3-{[2-(1,3-dioxolan-

25 2-yl)ethyllamino}-2-hydroxypropyl)-2-(4-

isopropylphenyl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-

iodobenzyl)amino]propyl}-2-(4-isopropylphenyl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[ (3-

30 methoxybenzyl)amino]propyl}-2-[4-
(methylthio)phenyl]acetamide;
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hydroxypropyl}acetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-2-hydroxy-2-phenyl-2- thien-2-ylacetamide; 10
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypr @ (At iWidin-S-
yl)acetamide; 2-(4-chloro-2-oxo-l,3-benzothiazol-3(2H)-yl)-N- %PXRFGJAM
{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- 15 hydroxypropyl}acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-[2-(4-fluorophenyl)- 1,
3-benzoxazol-5-yllacetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- 20
ethylbenzyl)aminal-2tHydros§proby A -%2—%%??93%}?—‘1’,@3’5%‘2?0‘)( #8I5-yl)acetamide;
N-{(1S,2R)-flu{3/3 mkftiinrdbandyly B-[£3-18taybenzybamine]22- hydroxypropyl}-2-(2-methyl-1,3-
benzoxazol-5-yacetamide: 25 N-{(1S,2R)-1+(3,5-difluorobenzyl)-3-[(3-

ethylbenzyI)(<'§1mr%/|l-'21%1)§ﬁzl;E ﬁ@&yﬁpo\{)%/ }‘:’lf-?zf-‘)aﬂ‘ﬁ%hylsulfonyl) amino]phenyl}-4-oxobutanamide;
N-{(1S,2R)-1-(3,5M¥flLidr8 bRy p-3[(Btathyionay h amirdo] 2-Ay dinxypoheyi 33 #- 30
[(methysulfonyhami I}propanamide; NUARY 2006 —
N-{(18,2R)ﬁ§(3,§%%€0 gﬁzy)-E%(%%%?B%e%%ﬁiﬁ%&?ﬁ%Fo&?%%§§y|}-4-(3-ﬂuoro-4-
methoxyphenyl)-4¥oxobtRar&mide; B3 (L chlbfdpleaniraayhhodN-{(LS,2R)31-(3,6x61an-

difluorobenzyh8yl£3:e§hipgnad)aming)-3dz Hy Wgy_lbo_r@ggnamide;
N-acetyl-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzy&aﬂﬁﬁ%‘{- -Hﬁ&b&bﬁf&ﬁyl}@@ﬁﬂféﬁgﬁ- i@ aninamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3
10 ethylbenzyl)aming]¢2-yeiroxyprapy b4dfrmediosienyl)y4-2pRutanamide; (3 -

10 iodobenzyl)amino]propyl}-2-[4- (methylthio)phenyl]acetamide;

3-[2- (benzyloxy) -4, 6-dimethylphenyl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -2-hydroxy-3-[ (3-
iodobenzyl)amino]propyl}-3-methylbutanamide;

2-[4- (benzyloxy)phenyl]-N-{(1S,2R)-1-(3,5-

15 difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[ (3-
iodobenzyl)amino]lpropyl}-3-(2-fluorophenyl)propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (3~

20 iodobenzyl)amino]lpropyl}-4-(7-methoxy-2,3-dihydro-1-
benzofuran-4-yl)-4-oxobutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[2-
(dipropylamino)pyridin-4-yl]lacetamide;

25 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-(4-hydroxy-3-
methoxyphenyl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)~-3-[ (3~
ethylbenzyl)amino] -2-hydroxypropyl}-2-(3-

30 hydroxyphenyl)acetamide;
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N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-4-(2-hydroxy-5-
methylphenyl)-4-oxobutanamide; 15 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-4-(2-naphthyl)-4- oxobutanamide; g JANUARY 2006
4-(1,3-benzodioxol-5-yl)-N-{(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- 20
hydroxypropyl}butanamide; N-acetyl-4-chloro-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-
[(3-ethylbenzyl)amino]-2-hydroxypropyl}phenylalaninamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3
ethylbenzyl)amino]-2-hydroxypropyl}-4-(3,4-dihydro-2H-1,5- 25
benzodioxepin-7- 'ié(%b%éﬁa{r)ﬁlé%g Ftfd vesopenavdiliadrobhzyl)-3-[(3
ethylbenzylarhintbenkydrpaypiopy 23 Hivmetioyaepyl)pminey 3phenylpropanamide;
2-cyano-N-{(1S,2R)-1-(3 5-difluoropenzyl)-3-[(3 30 ethylbenzyl)amino]-2-hydroxypropyl}-3-(3,4-
dimethoxyphény| hz)°?%é? ﬁBY?p%nca%ﬁrg?‘%Y 9 JANUARY 2006
4-(3,4-dichloropheyl){N (2B PR)-3,5-diflfdrobeobyh)-8. 3-cthylibdrzyl)amino]-2-hydroxypropyl}-
4-oxobgtangmidae; N-{(1S 2R):1-( §2d_|% r D-3-H3-2_ 1 om 1 2.
ethylbenzyl)am%?o]-2-?%%r§xy5ro§yl}-4- g%fél)ﬁgé%ogp%/eﬁ/l)?4-(§xo%}ﬁcfar%dr%ide;
N-{(IS,2R)- P¥35fa6robehz) -3 | Boeamaperadamino]-2-hydroxypropyl}-4-(3,4-difluorophenyl)-
2-methyl-4-oxobutgnamigep 9 4rdibenzoll; diyapaAsylidA1S2R)3(3.5-
difluorobenZ){:I -3- (3-eth3€benz_yl)amino%?-hydroxyprop I}- 4-oxobutanamide;

%—i%ﬁ’ﬁ’(?é’r

N-{(1S,2R)9t bERIAD B3 Ry ey DRIt G122 M RSEREHINA4 3, 4-dihydro-2H- 15
chromen-6-yl)phexohytaramigede ;
10 N-{(1S8,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2-[ (4-methyl-4H-1,2,4-
triazol-3-yl)thio]-2-phenylacetamide;

l-acetyl-N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-phenylprolinamide;

15 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-(2-methyl-2,3-
dihydro-1l-benzofuran-5-yl)propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- (5-phenyl-1H-

20 tetraazol-l-yl)acetamide;
3-(1,3-benzodioxol-5-y1)-N-{(18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl }propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

25 ethylbenzyl)amino]-2-hydroxypropyl}-4-oxo-4-
phenylbutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3~-
ethylbenzyl)amino] -2-hydroxypropyl}-4- (3-hydroxyphenyl) -4-
oxobutanamide;

30 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-4- (3 -methoxyphenyl) -4-

oxobutanamide;
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4-[2-(acetylamino)-4,5-dimethylphenyl]-N-{(iS,2R)-1- (3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl)-4-oxobutanamide; N-{(1S,2R)-I-(3,5-difluorobenzyl)-3-[(3- 20
ethylbenzyl)amino]-2-hydroxypropyl)-4-(4-hydroxyphenyl)-4- oxobutanamfIdANUARY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-phenyl-2-(iH-pyrrol-
1-yl)acetamide; 25 4-(4-chloro-2-hydroxyphenyl)-N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-hydroxypropyl}- 4-oxobutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3- ethylbenzyl)amino]-2-hydroxypropyl}-2-[4-(1H-pyrrol-I- 30
yI)phenyI]propanaMdé @JZ\NU&R&ZMN'E{ Yrezabengz bl diflnbicenzyl)-3-[(3-

ethylbenzylyaraitbanzydrpayaiopy24-1e-methony-del 1 binhe mi: 314 10xpbyignamide;
N-{(1S,2R)-1- %3b5 dlfluorogenzyl) -3-[(3-5

ethylbenzyl?amlno -%r-]ﬁy roxypropyl} -4-(4-methoxyphenyl)-4- oxobutanamide;
N-{(1S,2R)-1-(3,5ztfliorbbeani ) 3{3-4eth¥benzyljamjn®)2-hydoxypropyl)-4-(2,3-dihydro-1,4-
benzodjoxi -4- migde 1S.2R 5-difluqrobenzyl)-3-[(3-
ethylb?nzy?a?mﬁh?r%?%%%?)rogy - -(f t{f%%? 367“ Kﬁro J1 %?be%zoxazol 5-yl)acetamide;

N-{(1S, 2R)h¥@f9mmﬁwédaﬂ)‘iga{l@d@thylbenzyl)amlno] 2-hydroxypropyl}-2-(2-oxo-2,3-dihydro- 15
Lt+benzimidazol &yhasstasmie: N1 8 2003l oyaergy ) 3

ethylbenzyl)amlno -2-hydroxypropyl}- -phenyl -2-(4H-1,2, trlazol- -ylthio)acetamide;

N-{(1S,2R) 9ty OhERAAR q%shzééﬂaww@gﬂ)hhnﬁo]lzdw?zrxypmb?l}salpﬁenyl 2-(1H-
tetraazol-I- yﬂ}p{@aaaarm(&zetamlde,
10 N-{(1S,2R)-1-(3,5~-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2- (1l-oxidopyridin-3-
vl)acetamide;
2-(4-chloro-2-oxo-1,3~benzothiazol-3 (2H) -yl) -N-
{(1Ss,2R)-1-(3,5-difluorobenzyl) -3-[ (3~ethylbenzyl)amino] -2-
15 hydroxypropyllacetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-2-[2-(4-fluorophenyl) -
1,3-benzoxazol-5-yl]acetamide;
N-{(1S,2R)-1-(3,5~difluorobenzyl)-3-[(3-
20 ethylbenzyl)amino]-2-hydroxypropyl}-2-(2-pyridin-4-yl-1,3-
benzoxazol-5-yl)acetamide;
N-{(1S,2R)~-1-(3,5-difluorobenzyl)~3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- (2-methyl-1,3-
benzoxazol-5-yl)acetamide;
25 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-4-{4-
[ (methylsulfonyl)amino]lphenyl}-4-oxobutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3-
ethylbenzyl)amino]-2-hydroxypropyl}-3-{4-
30 [ (methylsulfonyl)amino]phenyl}propanamide;
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N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-(3-hydroxy-4-
methylphenyl)acetamide; 25 N'-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-2-phenyl-N,N- dipropylpentanediamide;9 JANUARY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-phenylacetamide; 30
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3 ethylbenzyl)amino]-2-hydroxypropyl}-2-(3-fluoro-4-
propoxyphenyl) acetamide; -169 9 JANUARY 2006 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)aming]-2; oxypropyl}=2-(3- oxy-4- propoxyphenyl)acetamide;
N-{(IS.2R)--(3,5- |Iu%qryé%‘rér%g?l)?ﬁ[éa-’ée%%ﬁz%ﬁ%%r}ﬁgﬁif@afg/ Vpropyl-2-(4-
ethoxyphergbacékenicel Nafii 8PR R =ta/8nifvmobeniy-8-[(3— £ luoro-4-

ethylbenzyharpingls -%%%yﬂwpaiéa%ﬁm&m%* methoxyphenyl)acetamide; 10
N-{(1S,2R)-I-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-

methoxybenzyl)arinbin®pyR3Rphenyblopartaride; ¥nd (NS[(28)2f)=133 B=difluorobenzyl)-3-[(3
ethyIbefnzyl&grﬁm;gl?ahgql@yypmj)yt}(g-p@@qy[%g%g}qmg;ﬁﬂé] 6. Use of a therapeutically effective

amount of a compound of claim 1 for preparing a medicament for treating a patient who has, or in
preventing SR REAPYLAREORBRIBELE 'or condition selected from the group consisting of

Alzheimer's diseare slee belping prave oy delay the- 40 ensetebAlzheimess digease, for patients
with mild cggﬂiti geirrr;g irment _C_I ,__for own's s ndrom_e, for humans who have I:Iereditary
Cerebral Hemo¥r¥1age \R?lﬂﬂgn%nrlﬁé& RATK f? Jﬂ?é{}ﬁ?ffé?}ﬁ/bepﬁﬁ}b%%’k}%]r%ﬂ?ﬂﬁ’ﬂjéjrf'g'lopathy, for other
degenerative dentenfias SdiziRse L-e(dy, bady fyijpeabPeAdzieirer's (3sease and who is in need of
SUChﬁ’f)oceg't!ﬁiflbenzyl)amino]—2—hydroxypropyl}—4—(4-—methylpheny1)—4—
oxobutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3~ (3-
ethylbenzyl)amino]-2-hydroxypropyl}-4- (2-hydroxy-5-
methylphenyl) -4-oxobutanamide;
15 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-4-(2-naphthyl) -4-
oxobutanamide;
4-(1,3-benzodioxol-5-y1l)-N~-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
20 hydroxypropyl}butanamide;
N-acetyl-4-chloro-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-
[ (3-ethylbenzyl)amino] -2-hydroxypropyl}phenylalaninamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2-hydroxypropyl}-4- (3, 4-dihydro-2H-1, 5-
25 benzodioxepin-7-yl)-4-oxobutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)~-3-[ (3~
ethylbenzyl)amino] -2-hydroxypropyl}-3-
[ (methoxyacetyl)amino]-3-phenylpropanamide;
2-cyano-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3-
30 ethylbenzyl)amino]-2-hydroxypropyl}-3-(3,4-
dimethoxyphenyl) -2-methylpropanamide;
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7. Use of a compound of claim 1 for preparing a medicament where the therapeutically effective
amount for oral administration is from about 0.1 mg/day to about 1,000 30 mg/day; forearenteral,
sublingual, intranasal, intrathecal administration is from about 0.5 to about ﬁ)%ﬁﬁ?@t%/ fgpo(ﬁsepo
administration and implants is from about 0.5 mg/day -170 9 JANUARY 2006 to about 50 mg/day; for
topical administration is from about 0.5 mg/day to about 200 mg/day; for rectal administration is from
about 0.5 mg to about 500 mg. 5

4-(3,4-dichlorophenyl)-N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-hydroxypropyl}-
4-oxobutanamide;

N-{(1S,2R)~-1-(3,5-difluorobenzyl)-3-[ (3-

5 ethylbenzyl)amino] -2-hydroxypropyl}-4- (3, 4-difluorophenyl) -
4-oxobutanamide;

N-{(1S,2R)~-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-4- (3, 4~difluorophenyl) -
2-methyl-4-oxobutanamide;

10 4-dibenzo[b,d] furan-2-yl1-N~-{ (1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-hydroxypropyl}-
4-oxobutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3~
ethylbenzyl)amino] -2-hydroxypropyl}-4-(3,4-dihydro-2H-

15 chromen-6-yl)-4-oxobutanamide;

4-[2-(acetylamino)-4,5-dimethylphenyl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3-[ (3-ethylbenzyl)amino]-2-
hydroxypropyl}-4-oxobutanamide;

N-{(1S,2R)-1~(3,5-difluorobenzyl)-3-[(3-

20 ethylbenzyl)amino]-2-hydroxypropyl}-4- (4-hydroxyphenyl) -4-
oxobutanamide;

N-{(1S,2R)~1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-phenyl-2- (1H-pyrrol-
l-yl)acetamide;

25 4-(4-chloro-2-hydroxyphenyl) -N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[ (3-ethylbenzyl)amino]-2-hydroxypropyl}-
4-oxobutanamide;

N-{(1S,2R)-1~-(3,5-difluorobenzyl)-3-[ (3~
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4- (1H-pyrrol-1-

30 yl)phenyl]propanamide;
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30

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3~

9 JANUARY 2006

ethylbenzyl)amino] -2-hydroxypropyl}-4- (6-methoxy-1,1"-

biphenyl-3-yl)-4-oxobutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-4- (4-methoxyphenyl) -4-

oxobutanamide;

N-{(1S,2R)-1~(3,5~-difluorobenzyl)-3-[(3-

ethylbenzyl)amino]-2-hydroxypropyl}-4-(2,3-dihydro-1, 4-

benzodioxin-6-yl) -4-oxobutanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2-(2-0x0-2, 3-dihydro-

1,3-benzoxazol-5-yl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3~[(3-

ethylbenzyl)amino]-2-hydroxypropyl}-2-(2-oxo-2,3-dihydro-

1H-benzimidazol-5-yl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2-phenyl-2- (4H-1,2, 4~

triazol-3-ylthio)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3~

ethylbenzyl)amino]-2-hydroxypropyl}-3-phenyl-2- (1H-

tetraazol-1-yl)propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2- (3-hydroxy-4-

methylphenyl)acetamide;

N’-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3-

ethylbenzyl)amino] -2-hydroxypropyl}-2-phenyl-N, N-

dipropylpentanediamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)amino] -2-hydroxypropyl}-2-phenylacetamide;

N-{(1S,2R)-1-(3,5~-difluorobenzyl)-3-[(3-

ethylbenzyl)amino]-2-hydroxypropyl}-2-(3-fluoro-4-

propoxyphenyl)acetamide;
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N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- (3-methoxy-4-
propoxyphenyl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- (4-
ethoxyphenyl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[ (3-
ethylbenzyl)amino] -2-hydroxypropyl}-2- (3-hydroxy-4-
methoxyphenyl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
methoxybenzyl)amino] propyl}-3-phenylpropanamide; and

N-{(1S,2R)-1-(3,5-difluorobenzyl)-3~-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-3-phenylpropanamide.

6. Use of a therapeutically effective amount of a
compound of claim 1 for preparing a medicament for treating
a patient who has, or in preventing a patient from getting,
a disease or condition selected from the group consisting
of Alzheimer's disease, for helping prevent or delay the
onset of Alzheimer's disease, for patients with mild
cognitive impairment (MCI), for Down’s syndrome, for humans
who have Hereditary Cerebral Hemorrhage with Amyloidosis of
the Dutch-Type, for cerebral amyloid angiopathy, for other
degenerative dementias, diffuse Lewy body type of

Alzheimer's disease and who is in need of such procedure.

7. Use of a compound of claim 1 for preparing a
medicament where the therapeutically effective amount for
oral administration is from about 0.1 mg/day to about 1,000
mg/day; for parenteral, sublingual, intranasal, intrathecal
administration is from about 0.5 to about 100 mg/day; for

depo administration and implants is from about 0.5 mg/day
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to about 50 mg/day; for topical administration is from
about 0.5 mg/day to about 200 mg/day; for rectal

administration is from about 0.5 mg to about 500 mg.
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