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Provisional Patent Application No. 60/308,756, filed July 30, 2001; U.S. Provisign‘]éal‘lﬂgéﬁt\(A%% i?:ation

No. 60/341,341, filed December 17, 2001; U.S. Provisional Patent Application No. 60/341,4186, filed
December WO23006433S. Provisional Patent 10 Application No. 60/344,872, fiRs¢rvigeaepsy 21, 2001;
and U.S. Provisional Patent Application No. 60/380,574, filed December 21, 2001. Background of the
Invention 15 1. Field of the Inyention The inventjqn relates to N-(3-aminQ-2-hydroxy-pro rlg-aryl-
heteroaryl-, &cloaIRTLRRT ﬁé¥é¥ &?d?f—éﬂﬁﬁ%ﬁes S d"%ﬁf&ﬁ'%‘rﬁ 8u§é’sﬁﬂ?§1¥ P8 useful
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 c es amyloid precuysor
protein to produg Ja?ny%%%ét%ar?elp?%e E %éf%i, atr%gjor% c%rrlr?éc))ir?entoo% th{e‘ra'?aér/ﬁyl(%é gf)’iédsugeosn %{und in
the bfainseftélzbeimpps sutiereon 28Q. Déstfiption 5 the Helatsd AmuAlgheimer's2diséase YAB) is a
progressiye degenerative dise of the-brain _primarily associ with aging..Clinjc resentation of
AD is cha%é:c g%fel(f B)a/l os.'t}(};i %?F%%%no%ﬁpcl&gcnéft%rfl}ea%%hingg,%%%é% %’nd %ﬁ%ﬁ%tiaéﬁﬂ is fr?é !
disease 30QfrdgredséEs, nkotov; isehsors/) aRd tingtistppBilites denaldte afféeieskiuntd 4iere s dlobal
impairmegtof mltiple Gognitivg, fynctiqnss Thege ognifivg lasses.qocyr aragually bt typically lead
to severe[?mpg%ent and eventual bleei}a in the range of four to twangve years. JACNUARY 2006 WO
03/006428 PCHUS0H22255 Iethelrrredisaasd i chaftlerizéd By twdnadjbs isaadlogetent
obsegvatians,in;thebrain: peyrofipsilan/taggles and befa amylaid Lor neyritic) plaques, gomprised
predominantly of an aggregate of a peptide fragment know as A beta. 5 Individuals with AD exhibit
characterBtebetd-andoidtadiitits Arpisai asetaemyldi@ phifieaY 4nd ihickeBbriiassoipsi ssels
(beta amyjqid anyapathy) as well as neurofibrillary tangles. Neurofibrillary tangles occur not only in
Alzheimer's

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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disease but also in other dementia-inducing disorders. On 10 autopsy, large numbers of these lesions

are generally found in areas of the human brain important for memory and cognition. Smaller
numbers of W@ 98/0864381s in a more restricted anatomical distribution are foun®¢GTfH80p22R2 of most
aged humans who do not have clinical AD. Amyloidogenic plaques and 15 vascular amyloid

angiopathy also chaqagtetize the brajps of iggividl{ Is Witp1 Triscotrg)f 21 %E)OW ' Sygdrome Hereditary
Cerebral Hemorrhage with Amyloidosi_ssofathe Dut%-Ty%e?ﬂ%HW&-zs : anggthervﬁ%uroﬁ‘gégﬁerative
disorders. Be&:AMYRSIdTGs LRESTHVARG Ieattre st AD oW brlieved @ e ikaiisetvEYpré@irgs 0 or

factor in the siexelopmentf diseaseoPenpesitiopiof)A petasir areasaitheduainrespansibia oy,
cognitive acti\g'ties is a _major factor in s{ue development of AD. Beta-amyloid plaques are
predominanfly cofpos&dBf aFayiSid eta paepti%g(ﬁlg&a, A7 U5 HetiniE YesidRatdl b&taAA). A
beta peptidelisdieriddaldys 2% prbtelly siskbi thiet amiytoid grecuisor pratetra (ARP) ahd idepamptised of
39-42 aminq, geids, sevgralprotegses, callad ,sacietases e involyed in e processing of AR
Cleavage of APP at the N-terminus of the A’beta peptide by beta-secretase and at the C-terminus by
one or more“fatifE 30 RREAtRBE Qi titaRSi PRI anBfoidtRjchic rathiryx 9 £1kre patiway by
which A beta imfgremed. Cleavagei oirAPPahy alphag sesretase pradices alipha-sARPmesereted form
of APP that %ge% g%t ref)suét in eta—aml)(loidtqla%ue c;ormation._'l,'hig alternate. pathway precludes the
formation of A Beta peptide. A5 estfiptiSh of the ProtBolytic Processliy fragRvants st app 82 9
JANUARY 280690y 03/08642 31RETRIS02/ 22255 fsuntle forcexanapie, igdn S RdtenttNosds,441,870;

5,721,130; and 5942400 Anashariy proteassdiasheer ideniified 3s they epgyme; Iggponsible for

processing of APP at the beta-secretase cleavage 5 site. The beta-secretase enzyme has been
disclosed using vafi&g hbfenBidfther thcl@ding BRRE, ASS18RG MémafsinSEe, féieekahtiedSindha
etal., 1999, Naiutnd03 b3 4ok nidiedare 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



published PCT application W000/17369. Several lines of evidence indicate that p?oﬁ(?&%B%OOG
cerebral deposition of beta-amyloid peptide (A beta) plays a seminal role in the pathogenesis of AD
and can prep&ues®ogitive symptoms by years or decades. See, for example PS&Ik662/2281, Neuron
6:487. Release of A beta from neuronal cells grown in culture and the presence of A beta in

cerebrospinal i (CSE) 15,0101 nogmal ndvidygls And AQ pationis hapheen demonsiraied: See,
for example, Seubert et al., 1992, Nature 359:325-327. It has been proposed that A beta peptide
accumulate$8€ a Tesdit of APP processing by beta-secretase, thus inhibition of 20 this enzyme's
activity is desirablenior thegreatpienpeiohBbade vivma prosessingidsAkRPridhe beta-creretasegleavage
site is thought to be a rate-limiting_step in A beta_production, and js thus a therapeutic target for the
reatment o 5P SRR 5L orimhplE- CORBALIOVE Fel R To07: Mo M e S 1o8 50 Evaet
knockout mige f&il to fletlueeta bets ratd presart vngorasl phenotypec Whend crosserl with trhsgenic

mice that ovgE @xRress ARP. the,prgenysshewseducgdamounts ofAhetasin brain sexracts gs

compared with control animals (Luo et al., 2001 Nature ﬁéuroscience 4:231-232). This evidence
further suppBRR™0 e propta thatinfibition bPBéta-sEefetaSe AQRityHid YédubRvh’dr A in the
brain providesialtherape Hemethad dat ikertreatrogny®6AD and other beta amyloid disorders. At
present there are rgoeg\a’ffect've titala&renentso@r hg@i{\gé n%rgventinc% ogtrgvergngtthe ro réassio.n of
Alzheimer's disease. 35 There ore, there is an urgent heed Tor pﬁarmaceu ical aé%n 39 IXNUARY
200 W#Y03/066223FCTiYS021X2285 capalietsf slowkrithe peodredsion df Neheimarkadisease

and/or prevgptingdhin.tBe dirst-plage. Gampusdhat gre giective inkibijors of heta-segretase, that
inhibit beta-secretase-mediated cleavage of APP, that are 5 effective inhibitors of A beta production,

and/or are efEBRVENS rdtiicE HhfIoRFhels Rptits of PlaguéSTareid®icd for floe: 1991,

Neuron 6:487. 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-



treatment and prevention of disease characterized by amyloid beta deposits orgueRARvYchoas AD.
10 Summary of the Invention The invention provides compounds of formula (I): R4/R4 H OH I H N (1)
RO whereinW® (3086825 B is aryl or heteroaryl optionally substituted with one PEIBUSI¥@RE four
groups independently selected from R6, R'6, R116 and R™6, or B is cycloalkyl or heterocycloalkyl

optionally sup%gﬂ@g Vgt ;pomgt%éhg@@og%r élysnS'éfS%\i%girﬁéqht@raegéalggegﬁa%@“y
selected fr 6a, R6b, R'6,, R'6],, R'' 6a, R’ 6. and R" 6b; R4 and R'4 independently are H,

'NRR', -SR, RERVSDERY Eraln ébﬂﬁRrSéthacsezNRR -O-P (=0) (OR) (OR') , -N (R) -C (=0)
(R' 25 -N(R)(SO2RmH02RAsCERR, aNO 2 hategense (@hﬁﬂ&é@ryl ofCH)Grdshetesoaryb o

Cl1-CB aIkyI 2-C7. alkenyl or,C2-C7 aIk |, each af whic onallys ted with one, two or
three groups gse ectec%‘ %%/nl: éa §?€c é% gi aCE?iEI °3¢ %Osé S&fﬁﬁR
-O-P(=G)(OR¥BRY It RITC(H0) (R);s - IR RS GRY, mciﬁ(m@)RanNOQf h@t@ge&ffgblﬂiy&4 aryl,

and -(CH2)0c4rhetesgary! Ly fiod JANLAR Y 2006, WO 93_/09@& 22 TIHIR02i2edan RAANG R4
together are oxo; R"4 and R"' 4 independently are H, -OR, - -SR, -CN, -OCF3, -CF3, -CONRR/,

_CO2R, -SOPREIRTEBLP (2B ORS ISR 1RR) O (= 6’)6&?%(@‘(3@2?{“)6%% R (=0 LNiO2,
halogen, - SKELR)depemyl; s(CH2)pd-daneteroatytord(sl-EB.alkyl, C2-C7 alkenyl or C2-C7 alkynyl,
each of which is

10 Summary of the Invention

The invention provides compounds of formula (I):

Rs R4 OH

m R,
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’6a; R’ép, R’ ‘sar R’ ’¢p
R'"’¢a and R’ ‘gp;

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-



optionally substituted with one, two or three groups selected from -OR, -NRR9, J@UéﬁY%%ng
-CF3, - CONRR', -CO2R, -S02NRR', -O-P(=0O)(OR)(OR", -N(R) 10 C (=0) (R") , -N (R) (S02R") ,
-SO02R, -C (@ RO, halogen, - (CH2) 0.4-aryl, and - (CH2) 0.4-heteroar#CarIRP2222%G R' ' 4
together are oxo; R and R' independently are -H, - (C1-C10) alkyl, - (CH2) o_4-Rary1, - (CH2)
0_4-Rheterogyyl, s {GH2) Os4khgierogyeid,gr, 15 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, -Of, - s, -crifearesdarsly, dnmotimorfdR or ‘aﬁﬁﬂylarﬁ%ﬂ%g anfNe1-CE-&iy!, or
20 -(0H2)0_4- C3-CZmycloatiyWrptionaly sirbstitutas, Nty gne - dwp @othies substituentssetgcted
from the group consisting of halo -OH,.-SH, -C=N,-CF3, C1-C3 alkoxy, amino, jnono- or
dialkylamino, and f-@é%ﬁy? R%%2?(65?1%-%(0)@%‘?(81-06%12&?? S 28 8801 DRI SHtonally
substituted with 1, 2C8e)3 graugs! indefféhdenthhséleresd fidm halogen, -OH, =0, -SH, -C=N, -CF3,

-C1-C3 alkoxy, aminacanap¥ , digfkyianinge HRIG(BR o, QEFQ)-AMiBg ANd-OG(EQ) mgno- or
dialkylamino, or 30 C2-C6 alkenyl or C2-C6 alkynyl, each of which is optionally substituted with 1, 2,
or 3 groups independentlJRYEPH3H0% 4 53 B Lt i HAICYER: -GiC9 SJANERS? 28B8UPS

PCT/US02/22255 -SH, -G=lle<Eled, CAxC3 alkory, arvikR; and-sono--andialkydasyno, arg@ryl, -
where the ring porions & L ar6 optehally SUEQHASd" with L. 3 b1 Gricie depeiontly
selectetPfrom halogen, -©H;QER -C=N;NNR1GERRG, -CEERR -N()CORR, -NOz, halogen,
- (CHy) g-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;-C,
alkoxy, amino, mono- or dialkylamino, and C;-Cs alkyl;

Ry is ‘(CHz)l_z—S(O) 0-2— (Cl"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



or -N(R)SO2R’, -C(=0)-(C1-C4) alkyl, -S02-amino, -S02- mono or dialkylamin%,J—%}ly('g)sfg(mzlrcl)cc)),6
-C(=0)-mono or 10 dialkylamino, -S02-(C1-C4) alkyl, or C1-C6 alkoxy optionally substituted with 1, 2,
or 3 groupswWihidwerindependently selected from halogen, or C3-C7 cyclodhil/BpeRszRsg
substituted with 1, 2, or 3 15 groups independently selected from halogen, -OH, -SH, -C=N, -CF3,
C1-C3 alkoxy, amino, -C1-C6 alkyl. and mono- qr dialkylaminp, or_%é-ClQ %ﬁil/l optignally substituted
with 1, 2, or 3 groups indgé?c)ie%%l—é%ﬁy %8&ec?’ﬁ%ﬁ$ﬁéﬁbgen¢%ﬂ ’-SH,@ , -C%%F’Clstfs alkoxy,
amino, mono- or dialkylagiiﬁg and L1G3 ag%li or 25()@2690 alkﬂgggogng:g-do alkynyl each of which
is optionally substituted wit 1 ct

p d ,
1X}§ or 3 groups mdré%%ndently sele rom%algﬁen, -OH, -SH, -C=N,

-CF3, C1-C3 alkoxy3minonedsCEalkyl and,Jponge= ok dialkylandings and the, peterocyclyl grodp is
optionally further substituted with oxo7 -6 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 R6,

R'6,R''6 R',, 6, R6a, RabkRRi 6aeRe6balRy16a, & ' 6lg,Re, , B1ad -Ret ek drgepgndentlyare -OR,
-NO2, halogen, -CO2R, -C=N, - NRR', -SR, -S02R, -C(=0)R, -OCF3, -CF3, -CONRR', -S02NRR, - O-P
(=0) (OR) (OR") , -N(R) (EBR"x 1 :M(Ry$B02RY)s -¢CH2ROM-EEE5 NR7RTally substituted
-(CH2)0-4-0-(CH2)0-4-CONRR, -(CH2)0-4-CO-(C1-C12 alkyl), - (CH2) 0-4-CO- (C2-C12 alkenyl), -
(CH2) 0-4-CO- (C2-C12 alikyhyl} - - BSH3) 02rCoH- $C3Les ciaidansgidentH?) 94 Ragd, £EoR2) 0-4-
Rheteroaryl, - (CH2) 0-4-Rheterocyclyl, - (CH2) 0-4-CO-Raryl, - (CH2) 0_4-CO- Rheteroaryl, - (CH2)
0-4-CO-Rheterocyclyl, - (@HZEGA-COOR10; S{CH258M 10 ¥R9e(B-Rasl, - {CPHR) 0-4ANE82 FIRTR'-, -
(CH2) 0-4-SO- (C1-C6 alkyl), - (CH2) 0-4-SO2- %\gl-Clz alkyl) , - (CH2) 0-4-S0O2- (C3-C7 cycloalkyl) , -
(CH2) 1-4-N(H or R11) -C®-0-R{R) SG2}{2) 0-4 N B ofR1Ey LCONYR11) 0 (ePix9-4-NEPOT
R11)-CS-N(R11)2, -(CH2)0-4-N(-H or R11)-CO-R7,

ialkylamino, -C(=0)-aminoc, -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;
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- (CHz) 0-4-NR7R' 7, - (CHz) 0-4-R10, - (CHz) 0-4-0-CO- (C1-C6 alkyl), 15 (OHANABY 2096
(O-Raryl) 2, - (CH2) 0-4-O-CO-N (R11) 2, - (CH2) 040 - CS-N (R11) 2, - (CH2) 0-4-0- (R11) , - (CHz)
0-4-0- (R11NCGEOM6426CH2) 0-4- S- (R11) , C3-C7 cycloalkyl, - (CH2) 0.4-N (REBURZ2BOR-R7, or -
(CH2)0-4- C3-C? cycloalkyl, or C1-Cs alkyl optionally substituted with one, two or three 20 groups
independenty selected fom C1C6 alkyk F., 5,306Cl, :Bryrl JOR NQ2, .-Gl -Br.1,-CQ2R, -CN,
-NRR!, -SR, -S02R, -C(=0)R, -OCF3, -CF3, -CONRR', - SO2NRR', -O-P(=0)(OR)(OR"), -N(R)(CORY),
-N(R)(SC2R)), - (CH?) ex4 ORI TE LYCRRF 0-4AR0- (¥ C123dIRAFT - (CHRYB-4-CEN(C2-C12
alkenyl) , - (CH2) OuGO- (G2-CL28lnylo (=6GH2) O 0- (68;C7 eusigalky) . s¢GHRR-0-4-Raryl, -
(CH2) 0- 4- Rheterea{jyl,éﬁCHZ? -4-Rheterocyclyl, - &{QHZ) 0-4-CO-Raryl, - (CH2)
0_4-CO-Rheteroar9I", f 2‘)%_4-%-Rheté%®bl&ﬂ9— (éHZ) Ol\hﬁpﬁésﬁi%, i (CH'ZSCdiﬂ)-Ce)iﬁq?ll, -
(CH2) 054-S02-NRERSR?, -, (CHZH 4= SO- (CH-C3 ARPYRR (CHABA-SOZ0 (T 1642 alkhRy;1-) (CH2)
0.4- 502- (C3-C7 cycloalkyl) , ~{CH2) 0-4-N -CO-Q=R11, - (CH2).0-4-N ( %-CO-N
(R11) 2, - (CH2) 0-4(-E||\€léil (i—l)%)r‘* Rclé (@ %thlb%gfg(%ﬂi)b-4-N%§2]3Pﬁ||)&-%o%-%ﬁ7é -l(zc:H%%{‘E‘%e),R'?, -
(CH2) 0-4-R10, - (CHZ0%0RO0{CETe ai§hHoalioH2) 0-4-0 9 (FARUARR2006 WAOCHRI006423
PCT(/)U (802/)222?2 RE%QLBE(%LF(%&Q)/{):C%(Q)) &QE@E@%—;Q:-&Q;\%%%)Q% g@gZﬁeQ-ﬁl:ﬁff@?MBZ!‘,)l)g%s ((CH2)
0-4-0- (R11) , - (CH2) 0-4-0- (Ru) - N, - (CH2) 0 4-S- (R11 -C, cycloalkyl, - (CH -4-N(-H or
é?*&%cﬁ&iﬁ’l?%? \ Lo

R11) -S02- R,, or {342 oL C3- AT alkeny G C2C7 alignyl, eHchrd which is

optiondlfy substitutég@witiRane, twmEBs threes@reliRsRindependsiitly selectedfrara halbken)or - OH, or
o han o g7 1, e A Pl g st it o iy e
(CHz) 9-4-N{H or Ri1)-CO-0-Ri1, -(CHiz)0.4-N(H or Ri;)-CO-N(Rii1)2,
- (CHz) 9-4-N{(H or Rji1)-CS-N(Ri1)a, -(CHy)y.4-N(-H or R;;)-CO-R,,
- (CHz) 0-4-NRsR'7, - (CHz2)0-4-Ryo, - (CHz)0-4-0-CO-(C1-C¢ alkyl), -
15 (CHz) 9-4-0-P(0) - (O-Rary1) 2, - (CHz)¢-4-0-CO-N(Ry1)2, - {CHj3)(.4-0O-
CS-N(Ri1)2, -(CHz2)0-4-0O-(R11), - (CHa2)¢-4-0O-(Ry1)-COOH, - (CH3)g-4-
S-(R11), C3-C; cycloalkyl, -(CHj)o.4-N(-H or R;;)-S80;-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, -
¢l, -Br, -I, -OR, -NO,, -F, -Cl, -Br, -I, -CO;R, -C=N,
-NRR’, -SR, -SO,R, -C(=O)R, -OCF,;, -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- (Cy-Cy3 alkenyl), - (CH3) ¢9.4-CO- (Cy-C1, alkynyl),
- (CH2) 9-4-CO- (C3-C7 cycloalkyl), - (CH2) 0-4-Rary1, - (CHj)q-
4~ Rueteroaryl, - (CHz) 0-4~Rheterocyclyl s - (CHz) 0-4-CO-Rary1,
- (CHz) 0-4-CO-Rnetercaryls = (CH2) 0-4-CO-Rneterocyciyrs - (CHz) g.4-
CO-Rig, -(CH3)0-4-CO-0O-Ri1, - (CHz).4-S02-NRsR’7, - (CH;)q.4-
30 SO-(C1-Cg alkyl), -(CH2)0-4-S0,.(C1-C12 alkyl), - (CH,)g-a-
S0;- (C3-C; cycloalkyl), -(CHz)0-4-N(H or R;;)-CO-0-Ry;,
- (CHz) 0-4-N(H or Rii) -CO-N(Ri1)2, - (CHz),.4-N(H or Ri;)-CS-
N(Ri1)2, - (CHz)0-4-N{(-H or Rj;)-CO-R;, - (CH3)¢-4-NRsR’~,
- (CHz) 0-4-R1o, - (CH2)0-4-0-CO-(C3-C¢ alkyl), - (CHj),.4-0O-
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-SH, -CN, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino, or -(CHZ)%%B-L(éB-&g%@I),
where the alkyl portion is 15 optionally substituted with one, two, three, four, or five of halogen, or any
two of R6a, WBW3R42R' 6b, R' ' 6a, R' ' 6b, R' "6, and R™ 6b together are oxBCRPHBARSE are the
same or different and represent -H, -C3-C7 20 cycloalkyl, -(C1-C2 alkyl)-(C3-C7 cycloalkyl), -(C1-C6

alkyl) -O-(C1-C3 alkyl), - 6 alkepyl, G2-C6 a l, -CL-C6, afky. chain with epe double hond and
one triple bond, or -Cl-é%z(—al yl optidyn%?lf éubstitl(ll%fggf\?vifh -OH or l-iNll-fg;zbr; -Ci-Cg)él'lﬁyl ogg%gnally

substituted with one, two BfRarée: 25 §FSlps-indipehdently $efécted TRM halode?lr hetefedyelyl
optionally substituted with halagen aminecmaener1digikylaminezQH, -GN -SR2-NH2.- so, -

-S02-NH-C1- C6 alkyl, -SO2-N(C1- kyl)_2, -S02-(C1-C4 ailg%%i -CO- NH2, -CO-NH-C1-C6 alkyl,
oxo and -CO-N(C1-C6 alé)ﬂ')z;o%r 3(%%@66‘ all%ﬂ_o%tigﬁ’acﬁyogu ituted with one, two or three groups

indepentlently selected frém G1-@3 kalkyll hatogerG-OH, -8HyQrl N, -4 Ch L3 witkoty, ansino,
and mono- or dialkylamino; or -8 9 JANUARY 2006, WQ,03/806423,PCT/US02/22255,5 10,15 20

C2-C6 alkenyl or C2-C6 alkynyl, each of which is optionally substituted with one, two or three groups
independently selected from C19E3%Ry| I RARRRIATH 1B HSELRE LeE 3 frrme I akes§™ affino; and
mono- or dialkylamino; or C1-C6ém/kagy optionally substituted with one, two or three of halogen; aryl

or heteroaryl, eaChcgf-Wbi%*li?e%?}iO”&UyEk‘p&itgﬁ‘?gynyl, each of which is optionally
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



with halogen, amino, mono- or dialkylamino, -OH, -C=N, -S02-NH2, -SOZ-NHH%&W,ZOOB
-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 allyoosthomtddy substituted with one, two or three groups independeR€l§/88IRGAE$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 alkynyl, @aeh of yahichis opsionafly substituted with oe, o grthregs; grpupsy
independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and
mono- or dialkylamino; or Cl—Cé’%’chB&/aéﬁTYonﬁlﬁ@&B&HEFéﬁ with®he OB%o or SiPeeBt h&fBYER; R10
is heterocyclyl optionally substitgieshiwith anesivendbrad 25 o feurtguFs-ttemgndentyl selected
from C1-C6 alkyl; R11 is C1-C6 aliyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C7 cycloalkyl, - (CH2)
p_2-Raryl, or - (CH2) 0-2-Rhetef84R# Rary1 € ryl b%lﬁOnally"s(g/’B\gtitut_e%F\Mth frardgenARf%E mono-
or dialkylamino, -OH, -C=N, -SO02«lilht2, -502-Nid=C1-Ch atidd 130 S02eN (CdxC6 alkyl)2, -SO2-(C1-C4
alkyl), -CO-NH2, -CO-NH-C1-C6 r-CO- -C6 N2; or C1-C6 alkyl gptionally substituted
with one, two or three gt'gﬁsgsingeilg)%%gnﬁ %a%%%éé%ro%%%%g%%@ %19LI?J¥AI<#E}%\'RY%’SOGO\X/O
03/006423 PCT/US02/22255 hdibges, BHhashgesmzN, -CF3, C1-C3 alkoxy, amino, and mono- or

dialkylamino; or C2:66) alkenyeade24:6 alkyawbieach qfnybich is optienalhs 1supstitited with oge, two
or three groups 5 independently selected from C1-C3 alkyl, haloé%%r‘l, -OH, -SH, -C=N, -CF3, C1-C3
alkoxy, amino, and mono¥ dFidfkd/REfMo; BPEIRCETRREXY Bti disstittied witH oneS®Ne or

three qbhalogen; -S0,-NH,, -80,-NH-C;-C¢ alkyl, -S0,-N(C;-C¢ alkyl),, -
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,



10 Rheteroaryl is heteroaryl, each of which is optionally substituted with halGgéhNAHRY, A86%0- or
dialkylamino, -OH, -C=N, - S02-NH2, -S02-NH-C1-C6 alkyl, -S02-N(C1-C6 alkyl)2, -S02-(C1-C4
alkyl), -CO-M@03/@eIH-C1-C6 alkyl, or -CO-N(C1-C6 alkyl)2; or 15 C1-C6 BikPuspaaazisy
substituted with one, two or three groups independently selected from C1-C3 alkyl, halogen, -OH,
-SH, -CN, -CF3, C1-C3 alk amino, .and mono- or dialkylamipo; or C2-C6 alkenyl or C2-C6 alkynyl,
each of which is optionaﬁ%}%@){%ﬁgétitu@d withgghe, twc(J)%\rT”thregﬂL gﬁ’ouSé %de%%%’g%ﬂy g8l6dfed from

C1-C3 alkyl, halogen, -OHnESRoGe-NexCE3 aChyC 3radkaxy, @mino, and mono- or dialkylamino; or

C1-C6 alkoxy optionally, susibiprl win enecjvpigytivee 25 ehhaledgn:Rhetetoguebd is heigrocycly
optionally substituted with halogen, amino, mono- or NH-

) ialkylamino, -OH, -C=N, -S02-NH2, -502-
C1-C6 alkyl, -SO2-N(C1-B8PakyIIPEeh2-(WE-8Y alkPe.CO- NER, -COENH-ERIEE alkyBERYBF
-CO-N(G1-C6 alkyl)2; or 30d=b&tiatkyt optinriadly e stitdad withrongl e Or HIEegGhQUPSOH,
independently selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, CI-C3 alkoxy, amino, and
mono- or dialkylamino: or 3¢9 JAT\?ﬁﬂyRY 5006 WO U3/00642X pCTAISH/22358 5T CRES
alkenyl or C2-C6 alkynyl,ciactkeflwhicids aptionally substituted with one, two or three groups
independently selected rofp .03 allyl, alagen, Ok <SHLC=N.OF2, C1-C3 akoxy, amino, and
mono- or dialkylamilno;sor 1-C6 alkoxy optionally substitated with one, two or thiee Of ha 5ge§n; -H;
or- (CHZ) o-4-Raryl and -(CH2)} 898Rheteroaryl; or

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-



10 C1-C6 alkyl optionally substituted with one, two or three groups independéhthpbitlédtad 208
C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino; or
C2-C6 alkeny) GR@#231kynyl or -(OH2)0_4-C3-C7 cycloalkyl, 15 each of whidiCiEOpREaRy
substituted with one, two or three groups independently selected from C1-C3 alkyl, halogen, -OH,

-SH, -C=N, -CF3, G1-C3 alkexy, amino, ancmang:, o dialkylamingeRas . G2-Co alkany],G2-C6
alkynyl, - (CH2) o-4-Raryl, or - (CHZ) 0-4- %0 _ﬁ?heteroaryl’; or C1-C6 alkyl optionally substituted with
one, two or three groupsTHEESE AR sel¥dteld froRSL-C3 &IRY!, hatdgen, FOFEESH,IESWPSCE3,
CI-C3 alkoxy, amino, and faeretdiatikylagaine: oeds £ ol 2)f)-4= C 313k cyclaalkybeptjonaily,
substituted with one, two or three groups independently selected from CI-C3 alkyl, halogen, -OH,
-SH, -CEN, -CF31 CI-C3 aiddxy, a'rﬁﬁ%?, and Mond1oFdiafkyfaino; GRRP%UNdFRS tdReAog&tRer with
the carb®n atom to whichdheyleye a3l mdtached form a carbocycle of three, four, five, six, or seven
carbon atoms, where one atom._is optionall heteroatom selected.from the grqup cansisting of -0-,
5., -SO2-, and -N‘éz‘é-;s-ﬁ‘ SXNU%‘?Q %%%%]\X/osﬁ%ﬁ)%%‘é%egcﬂg 02?53253\&: i%y&%%een, ]
(CR245R2s0) 0-4-aryl, - @R 249R250) 0-4-heteroaryl, (CR245R250) 0-4 -heterocyclyl, - (CR245R250)
0-4-aryl-hetggparyl, (CR245R250) 0-4-aryl-heterocyclyl, - (CR245R2s0) 0-4-aryl-aryl, - (CR245R250)
0-4-heteroaryl-aryl, - (CR245R250) 0-4-heteroaryl 5 heterocyclyl, - (CR245R250)
0-4-heteroaryl-heterBant (CRPa5R I8 0- 2R erd ek t-hehersemyps (CR245R250) 0-4

heterodyklyl-heteratyetyl, { DR245826000 1 heteratyshiarykd [Gr{RRS D826 @) -HEONréB255) 2,

-CH(aryl)2, -CH (heteroaré/po%ps 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-



-CH(heterocyclyl)2, -CH(aryl)(heteroaryl), -(CH2)0-1 10 CH ( (CH2) 0-6-OH) - (SH2ANMARINYI2006H2)
0-1-CH ( (CH2) 0-6-OH- (CH2) 0-1- heteroaryl, -CH(-aryl or -heteroaryl)-CO-O(C1-C4 alkyl), -
CH(-CH2-OWP@H@#HBphenyl-N02, (C1-C6 alkyl)-O-(C1-C6 alkyl)- OH,; PCT/US02/22255
-CH2-NH-CH2-CH(-O-CH2-CH3)2, - (CH2) 0-6-C (=NR235) (NR235R240), or 15 C1-C10 alky!
optionally supstituted jui r3g s Jdndepen y selected from the jsting of
-OC-ON Rzglgchgé’e, -S?:O)Og-ZEgl-CES( %%Efxf)léf? ﬁj‘-l\%gggéc=o§§§“§§pﬁfﬁﬁi‘)‘f%gg%%%? R240, and -S
(=0) 2NR235R240, (atr+Gki2)953; (B3 te3beyaogtkyl wherain, the.cysloalodis 120 eptigraly, substituted
with 1, 2, or 3 groups 25 independently selected from the group consisting of R205, -CO2H, and
-C02-(C1-C4 alkyl) { or sy&lapenid acydehexd roceydlgheptyl ring fugerl foratyl,, hetaroarndrer ,
heterocyclyl wherein one, two or three carbons of the cyclopentyl, cyclohexyl, or cycloheptyl is
optionally replaced-withadieteloatoht itdeparidentlyy 11,2 9 JANUARK-2306,WQ-08/066423y1 -
PCT/US02/22255 5 selected from NH, NR215, 0, or S(=0)0-2, and wherein the cyclopentyl,
cyclohexyl, or cyclSRYPGHubYdan be optidiatsFeebstitateRtRrR dReloMRiegrRpSLthat are -
independently RZO? =0, -CO-NR235R240, or -SO2- QCI-C4 alkyl), or C2-C10 alkenyl or C2-C10
alkynyl, each of whié&i&:Eptrdnainy  ShBERES WitH E L5 6PF R205 groups, wherdiRzedtsdrkand

heteroaryl is optionally substituted with 1. 2. or.3 R200, wherein each heterocyclyl is 10 optionally
SRS PR R o e O B Ao g

substituted with 1, 2, 10; at e occurrence rom+*OH,
'NOZ’ - [C(R255) (sto) ]1_3-CO-N— (R255)2, —CH(aryl)z, -C‘H(heteroaryl)z,
-CH (heterocyclyl) s, -CH(aryl) (heteroaryl), - (CH3) -1~
10 CH ( (CH;) ¢-6-OH) - (CHy) o-1-aryl, - (CHz) 9-1-CH{ (CH;) 9-¢-OH- (CH3) 9.1 -

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
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halogen, -CO2H, CAN, - (CH2) 0-4-C0-NR220R225, - (CH2) 0-4-CO- (C1-C122alk&NUARH20064-CO-
(C2-C12 alkenyl) , - (CH2) 0-4-CO- (C2-C12 alkynyl) , - (CH2) 0-4-CO- (C3-C7 cycloalkyl) , - (CH2)
0-4-CO-aryWib03/(@é423 0-4-CO-heteroaryl, - (CH2) 0-4-CO-heterocyclyl, - (CHZI0/80@R235R215, -
(CH2) 0.4-S02-NR220R225, - (CH2) 0-4-SO- (C1-C8 alkyl) , (CH2) 0-4-SO2_ (C1-C12 alkyl) , - (CH2)
04502 (C3-CT cycloalyly CHD) B6N (L OVRRLS) COG AL (CHAGANIHLRERS) CO
N (R215) 2, - (CH2) 0-4-N-CS-N (R215) 2, - (CH2) 6-4-N(-H or R215) “CO 20 R220, - (CH2
0.4-NR220R225, - (CH2) 10568 (G1-CE,llihesdGH2) 4901 Nl QR24D A (CHR) pe
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- (Rp1t3pn&bl(CH2A=40-(CEd Lo atityl optopallysubsiitoiaskwithds 2ade 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 optionally substitutednwieiprandenk ByYR2Eogroups, or <1309 NRMHBARY 2006 WOMR3/0D6423
PCT/US02/22255 5 10 C2-C10 alkenyl or C2-C10 alkynyl, each of which is optionally substituted with
1 or 2 R205 groups, wheretk e arfifand heteroaryl groups at each occurrence are optionally
substituted with 1, 2, or 3 groups that are_independently R205, R210, or C1-C6 alkyl substituted with

1, 2, or 3 groups thHa &1 AUERRXYefty F208%PR5YBY dnd SiEteMthE&Brd& RRGHBEA 1t ¥ach
occurrence is optionally substjtuted with l,éi 3 groups are _independently R210; R2D5 at each
occurrence is independer?t%?’gélle%ﬁ%féo‘f]nl %6 Ig21 t Taﬁm groubs  hekein
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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alkyl, halogen, -OH, -0-phenyl, -SH, -C=N, -CF3, C1-C6 alkoxy, NH2, NH(C1-C% pky) aRM-2006C6
alkyl) (C1-C6 alkyl) at each occurrence is independently selected from halogen, 15 CI-C6 alkoxy,
C1-C6 haloA¥b83/00pdRP20R225, OH, C=N, -CO- (C1-C4 alkyl) , _S02_NR233RIA(K02/22255
-CO-NR23sR240, -S02- (CI-C4 alkyl) , =0, or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or C3-C-,

cycloalkyl, each of whigh i, pptiagally,substituted with, 1, 2, oL 3R205 qreups: 20 Hels aheas
occurrence is independently selected from ci-ée alkyl,"-(CH2)0.2-(aryl), C2-C6 alkenyl, C2-C

alkynyl, C3-C-7 cycloalkyupse rt&itdd) Qe khetesearylk, (CH2H0pk (heterpeyelyl), wherein the aryl
group at each occurrence is optionally substituted 25 with 1, 2, or 3 groups that are independently

R205 or R210, andhehereiyr114£hdANMARYC20G8 WEOro306423 PEIdH SAR/22258R220 dhe
heterocyclyl and heteroaryl groups at each occurrence are optionally substituted with 1, 2, or 3 R210;
and R22S at each occurrenté @re Inde paitanthudadctedtiiorh H 2-C 3€ Beyrtoalikyl, H{GE-GRre
alkyl)-(C3-C7 cycloalkyl), -(C1- 5 C6 alkyl)-O-(C1-C3 alkyl), -C2-C6 alkenyl, -C2-C6 alkynyl, C1-C6
alkyl chdin with one doubl®BBRERIRIEAY tRpbe bdtaee: -&%l, -heteroaryl, and -heterocyclyl, or -C1-C10

alkyl optionally substituteg with Cil:h{ -NH2 or halof?e(gl, wherein 10 the aryl, heterocyclyl and
heteroaryl groups at eactr*otéuftehiéd aFEBptibhaly SuBshituted with £12,%0r% %0 b%éﬁp??&% and

R240 at each occurrence are inJg_Jlggengg%tel);1 or C1-C6_ alkyl: 15‘_@24 and R250 at each occurrence
- a 1_

are independently selected from - Hefp01 4 l, t©Cfa Ioa’ryii,l gliifheteroaryl, C1l-C4

hydroxyalkyl, C1-Caalkaxyy SlsCdNIoallpuis(CER)0s453-Ghsualealkyl, G2-Coalkanyls ¢2-C6
alkynyl, and phenyl; or
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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R245 and H250 are taken together with the carbon to which they are 20 attachedANOAR Y caxidcycle
of 3, 4, 5, 6, or 7 carbon atoms, where one carbon atom is optionally replaced by a heteroatom
selected froMO@®3/08423502-, and -NR220-; H255 and R260 at each occurren®€EeSIRE3pENdently
selected from H, - (CH2) 1-2-S (0) 0-2- (C1-C6 alkyl), -(C1-C4 alkyl)-aryl, -(C1 25 C4 alkyl)-heteroaryl,

-(C1-C4 a'ky')-hetegﬁgycﬂ;étarxbgh@ﬁﬁrpa%d-hﬁt@gg%%é ’T (?zla)l #-R269(GH2) Q:dzanyl <15 9
JANUARY 2006 WO 03/006423 PCT/US02/22255 - (CHZ2) 1-4-R265- (CH2) 0-4-heteroaryl, - (CH2)

1-4-R265- (CH2) 0-4- hetgracyglyl: 6p it bsatkyls GR1CERkeaM, £2-66 akynylgy {CH2)0_4-C3-C7
cycloalkyl, each of which is optionally substituted 5 with 1, 2, or 3 R205 groups, wherein each aryl or
phenyl is oplienalyhdulrstiiuted wih i, & eurd ghorps iat atddpdeprndantlyd’28b:B216romC1-C6
alkyl substituted with 1, 2, or 3 groups that are independently R205 or R210, and wherein 10 each
heterocyclyl is optiBnatyrsubstititetorithil 2, 3(Cr 4Rty R266Cat éactyodmaténde is - (Ci-
independently -0-, -S- or -N(C1-C6 alkyl)-; R270 at each occurrence is independently R205, halogen
C1-C6 15 alkoxy, &1-&86Habafkoky: NR285KRZAD; -OM: =B\t Leen @ 1-C42alky|)2 ISYRNR235R 240,
-CO-NR235R240, -SO2- alkyl), =0, or,C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or -(CH2)0-4-C3-q
cycloalkyl, each of Whith %%B't}on }ﬂ§]§hb¥ﬁﬁﬁe§1\ﬁitlﬁi‘1‘,ni,18r 83505 Brh s 2b Rt e bond,

pharmaceutically acceptable salts thereof. The invention also provides intermediates and methods
fg& ﬁ&édéso% %91 n§< % L3O PYINES,!

. a ’ e oC . .
useful for preparing thé compoun ormula e invention Turther provides pharmaceutical

compositions Comp@ilsi@lgoawungﬁéﬁqu@@%' substituted with -0OH, -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,

-15-



25 The present invention also provides the use of a compound of formula (X) &nhdAdtdARaceiitally
acceptable salts thereof for the manufacture of a medicament. -16 9 JANUARY 2006 WO 03/006423
PCT/US02/30285/0phE2present invention also provides a method of treating a RatidisoA22333as
Alzheimer's Disease or other diseases that can be treated by inhibiting beta-secretase activity. 9
JANUARY 2006 WQ £3/006423 Detajied Descrintion of the Invention_Thg gompgunds gagompassed
by the PCTIUS02/22255 instant invention are those described by the generaf formufa?l) set forth
above, and the phaawhagguijealyl acegptable salts and prodrugs thereof. 5 In an embodiment, the
compounds of formula (I) have syn stereochemistry. In an embodiment, the compounds of formula (1)
have anti stereochmmistrya Thglinvenitian alsbkerayides mtermesiatesand saethodsi,] Q. ysefukfor
preparing the compounds of formula I. In an embodiment, the compound has formula (la): Gi~-E~D R
OH R'4aHIHN, N_RyRMRYO RZERSh(IHISWHaR ni, RIS R IRY, RapbRL4 tRt4dANd R,
are as defined above for (I) and D, E and G independently represent N, N'-0- or CR6 where R6 is as
defined Above for (1), proVitel that Aot A¥pré Reos groups, wherein

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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than two of D, E and G are N and not more than one of D, E and G is N'-0-. TReJANNWMARY ri2{gP6
containing D, E and G can also be 20 optionally substituted with up to four groups selected from R6,
R'6, R"6 andVR'%8/0a&tgefined above for (I) . Preferred compounds for formulaR{dy&$e2{eR3sé where D,
E and G are CR6; R2 and R3 are hydrogen; R1 is -C1-C3 alkyl-aryl, the aryl optionally substituted

with one or two grups,independantlyselectedifrom 2o halagen; and Ry isy C L3 alkylzaryl, the aryl

optionally substituted with halogen or -C1-C6 alkyl. More preferred compounds of formulaTla) are
those whereRf s TR R4 R¥Fark! RYSidHEN: R PSRt/ REthgk Mterd Hie phrpytbdptisaglly
substituted with erez1dwmgroLpsindepagdeat selesied froa 30dialegen; 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 RaOH H 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 (la) 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 (I); where Ar is selected
from 1,1-dioxido- 3-0x0-1,2-benzisothiazol-2(3H)-yl, 1,3-dioxo-I,3-dihydro-2H- isoindol-2-yl,
1,2,3,4-tetrahydronaphthalen-l-yl, 2,3-dihydro- 1H-inden-l-yl, 2,3-dihydro-I-benzofuran-5-yl,
benzofuran-4-yl, 2,3-dihydro-1H-inden-5-yl, 6-oxopyridazin-1(6H)-yl, 1-naphthyl, 15 2-naphthyl,
3,4-dihydronaphthalen-I-yl, 1H-indol-l-yl, 2,3- dihydro-I-benzofuran-4-yl, 1H-pyrazol-I-yl, 2-oxo-1,3-
benzoxazol-3(2H)-yl, 1H-benzimidazol-2-yl, 2-thioxo-I,3-
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benzothiazol-3(2H)-yl, 1,2,4-oxadiazol-5-yl, IH-benzimidazol-I- yl, [1,2,4]triazol §[4 BNIARM RS-y,
2H-tetraazol-2-yl, 20 1,3-benzothiazol-2-yl, 2-ox0-2,3-dihydro-IH-benzimidazol-i-yl,
2,3-dihydroY¥OintioNeHgs, 1H-tetraazol-l-yl, 1H-1,2,3- benzotriazol-l-yl, 1,3-benzBaiskdZ2325thien-2-yl,
thien-3-yl, 2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-yl, 1H-indol-3-yl, benzothien-4-yl,

2,6-dioxo-1,g&ggggghﬁgrgég@&q%9a\g, e ¥xQ:L3ehengothiazol-3(2H)-yl, 1,3-thiazol-5-yl,
1,3-benzoxazol- 5-yl, 2H-1,2,3-benzotriazol-2-yl, 1,3-thiazol-4-yl, 1H-1,2,4- triazol-l-yl, 1H-imidazol-I-yl,

2-furyl, 4H-[1,2,4]trf&¥oloPPBPAIBEZiINfdLLSIRAFEad-ildol- 288 3 Modikglko-2Hestion  are
benzodioxdeQiHJs-yl, &@f&-w%dri]nbgz(Ztﬁglgﬁb@ﬁanLE?MYb 3Qﬂ:ij?é&9[lﬂ&|}ft&ﬁaf&-§ol)b:e ’I and I
6-oxo-pyridazin-1(6H)-yl, 3,4-dihydro- 2H-chromen-6-yl, 3-0x0-2,3-dihydro-1H-isoindol-I-yl, 1H-pyrrol-
Tyl 1ok B S G o, 5 SRR 5 AhG a e R PRNOREEY SRBEE 031006475
PCTIUS02/22255 1;3-thiazaimbytlisexdzol-5ly, 2 dinyandd , Jlhenzodioxia-6-(§l) have syn
2-0x0-2H-1,3thenzoxazin:3(4H)-yl, 2-oxo-2,3-dihydro-|,3- benzoxazol-5-yl,
2-0x0-2,3-dihydro-IH-benzimidazol-5-yl, 1H- pyrrol-2-yl, [1,2,4]triazolo[1,5-a]pyrimidin-2-yl, 4H-1,2,4 5
triazol-3-yl, 2,4-dio&B-l‘?‘Z“;IB,ﬂ%ﬂ%ﬁ%%pyriﬁﬁﬁ&??%gdéxd?iI-S@ﬁﬂ‘ébﬁﬂiaﬁﬂ-ltﬁil’)eyl.aPFeiferred
compounds &f éaredidae (b} are those where R2 and R3 are hydrogen; R1 is -C1-C3 alkyl- aryl, the aryl
optionally substituted with one ar two groups independently selected from halogen; and R, is hydroxy
C1-C6 10 alkyl, -C1-C3 afkrile-%rr%l,lﬁ?e ary %%tiotrﬁ)g@’%gsgtituf‘enot FihCRARGEh o?a-l?,jl-d%e glk?ﬁl%lore
preferréd coamsdividsLotrfarrrria q(inicarehth osemplrareds igf; Rrawd &'4 are hydrogen; R1 is

phenylmethyl, whetg the, phapylis.rtionallysubstiblsgdVith LNe, PRLIYQ 9FeuURs independently
selected from halogen; R2 and R3 15 are hydrogen; and R. is phenylmethyl, where the phenyl is

optionally substituted with halogen %451\6:6 ﬂliyk,!‘n an emgpdiment, the compound has formula (Ic):

Ra R4 HOHH 1-1-1 N~ ~N~ | H H
AN N N.
n R,
R R0 Ry R2 Ry

(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-



R,R..,4R"4 ORiR2 R3 (I C) 20 where m, R1, R2, R3, R,, R'4, R''4, R... 4 anfl BAldtARY d&ibfed
above for (1) and B1 is selected from piperazin-I-yl, piperidine-4-yl, morpholin-4-yl, 4,5,6,7,3a,7a-
hexahydrois¥dddes423 3-azabicyclo[3.2.2]Jnonan-3-yl, 1,4 25 diazaperhydroe@i6IAj§02/22255
1,4-thiazaperhydroin-1-yl, thiolan-3-yl, thiolan-2-yl and imidazolidin-I-yl, each of which is optionally
substituted with up{q eightgroups-aaleciad:fromR8 REa R faRh8a R'6oRrfidaRi216andR. . 6a,
Preferred compounds of formula (Ic) are those where Bl is piperazin-I-yl or piperidine 30 4-yl, each of
selg‘cted from oxo and C1-C6 alkyl; R2
and R3 are hydrogen; R1 is -C1-C3 alky: Xthe aRy o allN-20 9 JANUARY 2006 WO
03/006423 PCTIUS02/22255 substituted one| or twp grodps ind%pendently selected from
halogen; and RO is -C1-C3 alkyl-aryl, thB"aryRopt@nallyR suFstifdéed with halogen or -C1-C6 alkyl.
More preferred compounds of formula (Ic) are thosiflvhere mis 0; R, and R'4 are 5 hydrogen; Bl is
piperazin-l-yl or piperidine-4-yl, each of which is opt onélly substituted with one, two or three groups
selected from oxo and C1-C6 alkyl; R1 is phenylmethyl, where the phenyl is optionally substituted
with onesor two grapips,indepenggntlyr selegted from halggeng R2 ang, R3,are fiydragen; apd Ry is 10
phenylmethyl, where the phenyl is optionally substituted with halogen or -C1-C6 alkyl. In another

embodiment e B pdbiRttha=>Z forMuldBF (BT B2 ROBPRAY I RIARYFE Y REETIdpaBe T

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 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-

-19-



R, where m, R1, R2, R3, R4, R'4, R''4, R. ,4 and R, are as defined above for ¢) ¥\ B2RY zalkyl

optionally substituted with up to eight groups selected from R6, R6a, R'6, R'6a, R"6, R"6a, R... 6 and
R™6.. Prefe NVl 038Mf3a3inds of formula (Id) are those 20 where B2 is cyclohexPCapisRaAzSubstituted
with one, two or three groups selected from oxo and C1-C6 alkyl; R2 and R3 are hydrogen; R1 is

-C1-C3 a|ky|16}ry|_,éﬁ@a@i%hQEﬂ—Q{l@"y substitted yith one-oriwe; groups indepspdepty sglected from
halogen; and R, is -C1-C3 alkyl-aryl, the aryl optionally 25 substituted with halogen or -C1-C6 alkyl.
More preferréd’ compotias %%T&nﬁﬂl%e(ﬁ’&)oét‘?ezﬂ'fb‘sé WHerervis 0; RPERIR A HEPKFIRGers B2 is
cyclohexyl optaratha substiuied with bxe-and GL-OGhatkyd R & phenyidethyl, vehere, the phenyl is
optionally substituted wjth one ar.t rQups.ind dently selected from 30.halogen; R2 and R3 are
hydrogen; a:é% ﬁr%e |gf1e#|?/l'meth(;/frl:,L \’\I/\v%’egrgt t leaﬁﬁe?rg;/?lﬂlé%pat%fo}ﬁ%ﬁinéb %ﬁt{%éa’ %/\iith ha%’ééh%’rgél-C6
alkyl. -2 9 JANGARY 2006 WCR03/086223-RCT 13 5O 2EEE THeqprsedimveniidn aswlinchides a

method of trealine a1 paERRL Wheias; OF 1 psayenting apatient-tam galiiag. & Aisaase orgendition
selected from the group consisting of Alzheimer's disease, for helping prevent or delay the onset of 5
Alzheimer's diSehs&for 'fr%%?iﬁg”[?é?féﬁtsRWitﬂr}ﬂiI&boﬁﬁﬁiv@yﬁﬁﬁﬁﬁﬁénF(MEﬁ) afd PrevRuting or
delaying theaonget oft Adzheiper'sogisease in thosewed workd pregeessdram MC| tavdDgdeupeating
Down's syn r ing o have Hereditary Cerebral Hemorrhage with Amylgidosis
of the Dutcr?fl%@% ég,d f%%%ﬁe%ti%@grge%% a?n%(ﬁd gﬁg%g glart’};'y anc préz\fenﬁﬁg k|‘rg%§ro?}e(?4tia s

consedtfencas ke sinfle4nd AdtirfertioBar h&morhadesorsdiwaaliidy Frodstentpsred dermehtias

with Parkinspnisigetr TBP), fer treatingigther deggperafive elementias oipeluding demeptiag, of Mmixed
vascular and degenerative origin, 15 dementia associated with Parkinson's disease, dementia

associated with progFéssiva&iprafitiisar Pals§, feimehtia2nd R’ are hydrogen; Ry 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-vy1, 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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associated with cortical basal degeneration, or diffuse Lewy body type of Alzhedmens sigeassnagd
who is in need of such treatment which includes administration of a therapeutically 20 effective
amount of ave@IeNeH2B of formula (1) and pharmaceutically acceptable salts tREBGRR12AHS
embodiment, this method of treatment can be used where the disease is Alzheimer's disease. In an

embodiment, this method.of freatmeatcan-help preyent 25 o dejavieqnset of Alzheimers disease.

In an embodiment, this method of treatment can be used where the diseasé is mild cognitive
impairment. i 4A%HBodARéht, fis mEthodCaf freatfft taAme usedFhefine dikBE3E S Dlotun's
syndrome. 38dns=an emtbatdliment Hhiswabsaesh of seatmentcan bewged whevetbe diseaserised
Hereditary Cerebral Hemarrhage with loidosis of the Dutch-Type..In an embodimenf, this method
of treatment canbe Iﬁgeg’d ov%/hgrger ueE iﬁggéc)e i 58re%%glsgm‘§/+6% %n%‘iolpsat?ld)}. -glé g l\ﬁ ARY 5006
WO 03/006423PoTeu 0812226 Plipanaghbodinydntothis hrsthod bitreaiment eantheotisedhiwhere the

disease is FIDP. ¢ 88-amppdinent; thistogthedef treatmeng can,be ysed %{PB&%%%Q&S@@%&S

degenerative dementias. 5 In an embodiment, this method of treatment can be used where the
disease is diffiSB L2 BBy & orAkKeimEes 1GisBREB YIS BibodThrNe, (HenRitgsY bf iratment
can treat an ogxisting tiseaseid$x iran einbedithent tikis methatof tepaiment camprvent g Tisease

from develo%ing. Ina errtugg im ntlghi n]etthd of treatment can employ therapeutically effective
amounts: for gra(? adrr%nistratl%n rom %%%Ut 0.1 mafl ay %ab%ﬁ?l,d%dor%%?ggy; fo?rf)%ierl?feratsw
sublingtfal, iptrgnadaicimtiathecahatimirisfeatiphdrorh absutoptionally substituted with

halogen or -C;-Cg alkyl.
In another embodiment, the compound has a formula of (Id):
' OH
m R¢
R R4 0 Ry R2Rs
(1d)
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'''¢ and R''’4;. 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-Cs alkyl; Ri is phenylmethyl, where the phenyl is optiocnally
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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0.5 to about 100 mg/day; for depo administration and implants from about 0.5ggRRyAR B0
mg/day; for topical administration from about 0.5 mg/day to about 200 mg/day; for rectal
administratidOffdoed?dut 0.5 mg to about 500 mg. 20 In an embodiment, this PedRSRER2RBatment can
employ therapeutically effective amounts: for oral administration from about 1 mg/day to about 100

mg/day; and for pargpieral.administiation from ghaut 3 fo.#haul 54 Mg daily 18 an.embediment, this

method of treatment can employ 25 therapeutically effective amounts for oral administration from
about 5 mg/83y t§3boltd Mgfiay.Ofhe Pre Rk RNt afsoRRALEBS a pRaMmasiitay.
compositiondihliehdrcludes asubstituited asaibeafdarmela(l) ane pharmaseuticady sccagtakle salts

thereof. 30 'Izhe Bgelsrgg}i veg{ign also ingludegt e use of a _substituted.amine g}@rrggla ) a

d
pharmaceutlcaﬁy acceptable salts théreof for tﬁg%gﬁufggt?frrg%? aongeéllga%nt or useslﬁgtréjgting a

patient who Raghedingsrevefthsgassatieheforar gatiimeg arpiseasor oorditionidelectedrrgrithe

group 35 congigtingat Alzheimers dig%ase,ﬁ:f%e}parigégre@nt LI 123 I HANUARY20QGWO
03/006423 PCTIUS02/22255 the onset of Alzheimer's disease, for treating patients with mild cognitive
impairment MERNENE pr&etifge ity ifG e ket BPAh ErFRIEfiSedSeom Hbse WhdPRould

progress frofbMCt teddior treatingsDosynisispneromeptor treating. hymansnahe 5iave Hateditary
Cerebral Hemarthage with Amylgidosis;of the Du czeh-'l'“yi|c§h for n[tﬁr{ef;}])ttllnocerebrc:;qfa yloid anqgiopathy

and preventing Its potential consequences, i.e. single and recu arhefmorr ages, for treating
other d&yenéiRive dEprentiasa triclgdisgBem@ttiag®y heixed vasdnarahy degenepatireotiging 10

dementia asgegiatpd wath Parkinsensdiseasedementia assggiated With pregressing supanuclear
palsy, demelpltia as?ﬁciated with cortical basal degeneration, diffuse Lewy body type of Alzheimer's
disease andWHS T HEEd of stith trebffi@htng  Frontotemporal ~ dementias — with

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 method of treatment can be used

where the disease is cerebral amyloid angiopathy.
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15 In an embodiment, this use of a substituted amine of formula (I) can be emglggga Miperethss
disease is Alzheimer's disease. In an embodiment, this use of a substituted amine of formula (I) can
help prevenWér ¢fd8¢483e onset of Alzheimer's 20 disease. In an embodiment PETEUM/22285substituted
amine of formula (1) can be employed where the disease is mild cognitive impairment. In an

embodimen,this Uge of 4 SuhstegLAIne.af 25 formula () gan e erpiayed uhers the disgase i

Down's syndrome. In an embodiment, this use of a substituted amine of formula (I) can be employed
where the di¥Bg%€ i$ Prerédifsss€er8bFalFfemorrhage with Amyloidosis of the Dutch-Type. 30 In an
embodiment, this use oA sehsiatedamjnewofi ormdiendhcasibe eraployved wvhese thedisgass is
cerebral amyloid a iop%tpg. In an .emlgiodir'r;lent this use of a substituted amine of formula (I) can be
employed w ere the diseas8 18 %i%géﬁera?tﬁ/ee %%é ementias= Y4 8 9ANUARY 2006 WO 03/006423
PCTIUS02/22255 mansembsoaiednmethis uselofsa supstitdedodmineed tfoemiulaqd@ncabede esaployed

where the digrage is diffusg Levas bodytyrs pEAlzheimars disease. 130 embodimant, his uge of a
substituted amine employs a 5 pharmaceutically acceptable salt Selectéd from the group consisting of
salts of the fOG&ARFacids hydrochloric, hydrobromic, hydroiodic, nitric, sulfuric, phosphoric, citric,
TFA, methanesulfaric, £H3e=(EdA% ReRH whkie N is=Q o 4o H00R=EHM-CORH whese n isas
defined above .HQOC-%H:CH-OOOH, and 10 phenyl-COON. The present invention also includes

eX1. in lsease. .. . S eys . .
methods for in E)ltlngg beta-secretase activity, for inhibiting cleavage of amyloid precursor protein
(APP),lih a reactioA®niRirecalpedsieent, 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
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between Met596 and Asp597, numbered for the APP-695 amino acid 15 isotyge Jana argreesgonding
site of an isotype or mutant thereof; for inhibiting production of amyloid beta peptide (A beta) in a cell;
for inhibitingXBeypieH23tion of beta-amyloid plaque in an animal; and for treatMgrar§922236%Ing a
disease characterized by beta-amyloid deposits in the brain which 20 include administration of a

therapeutically, effegtive-amaunh ot Regulstituted aning of forgwla(-and pharmaceutically, ; ¢,

acceptable salts thereof. The present invention also includes a method for inhibiting beta-secretase
activity, inclJ¥ing eSPEEIHG SET HEREIEGIE  se (M6 1Y aAtHcREGE STbREry ATt d8orkpsund of
the formula $heosta pharmaceuteally' accéptable sali theteols Prafaeblnihis metbgdeanploysa
compound th f'n ibits.50% of the enzyme's activity at a concentration of less than 50_micromolar. 30
This methoer?n:tor&t\g é)ré%gfab f/’ 1(ﬂarrt%:p Sf/lst %“@orﬁﬁ%’&n& tﬁé’tnclirﬁﬁgll?é 5 E%:OF eeagﬁzn %%méa&lsvit"ﬁ%gf a
concentPatiofae1 0 Hakeditoayor €25shhia Imetirtbevbaasorevprdferdly emgloyss compduned that

inhibits 50%ra{{he engyme's agivity akafoneentralion of-d1 35 AHgrasmalar arlesspA%y JANRARY
2006 WO 03/006423 PCTIUS02/22255 |n a particular embodiment, this method employs a compound
that inhibits BE% 6P e EnZyrie BUEI Ry &t aSBIRRAIRRORf 105ardHGhr of st firyRrent

embodiment] ¢his metlod indhades expbsing tsadch bétey 5oateatasketpesaidaoinpousehiantttasin an
embodiment, {hig [aethod fagludes gxpasing saidpefa; seqrefase {9 said compound in a cell, In an
embodiment, this method includes exposing said beta- secretase to sau?compound in 8Celrin‘an
animall40 IfaReHhbadimats#id #teRod iéltles eXposirreeaidhetadécaetsse to Saidestmpound in

a human. Thespaseqt daventign also inebidessa ethod:igrdahibHing 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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cleavage of amyloid precursor protein (APP), in a reaction mixture, at a site b&JyasUNBE 2006 d
Asp597, numbered for the 15 APP-695 amino acid isotype; or at a corresponding site of an isotype or
mutant ther®d®, 130I$dRIg exposing said reaction mixture to an effective inhibitBETABBRIRTT a
compound of formula (I) or a pharmaceutically acceptable salt thereof. In an embodiment, this method

employs a cleavage,Site;, 20 hatweend¥et652 and Aspas3 gumbergdifar the AEP-721i5atYRE;
between Met 671 and Asp 672, numbered for the APP-770 isotype; between Leu596 and Asp597 of

the APP-695 ttén MirateR? HetwsaPLeyss2 whe7spbhs ofitfeapP- 251 JivetrsseMustion; or
between LewaHl abghAsps7 22 0kthei ARP+ 470 Sywedish Mutation. 25 In an embodiment, this method

exposes said react}%n mixt#rri%oigivitrgtln an lembodimoept, athiss rglgtt:hod exposes said reagtion mixture

in a cell. In an embodiMent, this Method exposes said FeattichRuxture =50 if B shifar c8K *in®an

embodimenplthisracthodierddses said egdctiolemixaakt in hlerarecell. Thempressrd invention also
includes a_%ﬁ@@é@&ﬁ#lb'w Rradygtion ef arpyloid helppeptde (Ahetal in acell, ippluding 35
administering to said cell an effective inhibitory amount of a_-26 9 JANUARY 2006 WO 03/006423
PCTI USOZ/é%ﬁ%@E&ﬂBbﬁnd BY g 46 or BidHatMacsitdaif toce BAPRPESK itheredt Hhish
embodimenty#ais nmethivsiashriesadmingsteringHp ancanmaihs48 an esbodiggnt, tis metacd
includes administerir uman. The present jnvention also inclu had for inhibiting. the
production (r)‘? @gsa{lamy oid pv)?gaﬁg innanlagnir%gl, #1% uld}ﬁgc; a%%n%ﬁles‘teﬂ]%(zo%gs}:g%d %%Tr%%&%h eﬁ‘feggtive
inhibitdry anzhetof C@O%ompound of the formula (1) or a pharmaceutically acceptable salt thereof.

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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In an embodiment, this method includes administering to a human. The preseng ipxgpji ﬁ@l%%
includes a method for treating 15 or preventing a disease characterized by beta-amyloid deposits in
the brain inONQIIRYe@A3inistering to a patient an effective therapeutic amount BEE H§erax3ethylene
compound of the formula (I) or a pharmaceutically acceptable salt thereof. Preferably, this method

employs a compourg thatjnbibjts, 29,509m05 6. eRZYMe:s: actiyity i@ %ﬂg@tignﬁmﬁw 50
micromolar. This method more preferably employs a compound that inhibits 50% of the enzyme's

activity at a CHdertPHRRSELE HicPdmbli éEaessras dthod @lerPmeregraterabiy@mplys a
compound that bl b8% otthHe=eszyme's activity at a concentration of 1 micromolar or less. In a
particular embodimgy, fhis meleg.embloxs a compaund. thatianbits 2036 of fhe enzymesactivit at
a concentration of 30 0 nanomolar or 1éss. In an embo iment,'fhls metiiod emgloys a compound at a
therapedtic &AR0UAE REthRRIct feombang 0L tgbout 1000 mg/day. -27 9 JANUARY 2006 WO

03/006423 PCTIUSQ2/232565 1o a8,Rmkodintery, this Methadiempleys a.comoundata therapeutic

amount in the range of from about 15 to about 1500 mg/day. In an embodiment, this method employs
a compound“&H % fsrapBufid Lh GiAERRE rdRg8 of frbm about 1 to about 100 mg/day. In an
embodiment, this niethed esnloyis mecampaoinic atat thetapeutimamouakpoienmngeief feasnabout 5

to about 50 Q%%/Qé‘é’aég Ip @nsgmgogg;gsghﬁgisirge h%degzn 1br? used Whn?arl‘i _said disease is

. £ L 1 nl
Alzheimer's disease. In an embodiment, this method can be use?:]nwﬁere said
10 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
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disease is Mild Cognitive Impairment, Down's Syndrome, or Hereditary CerebghRRiamiaggqkith
Amyloidosis of the Dutch 15 Type. The present invention also includes a composition including
beta-secretd®@ ¢¥piptdked with a compound of formula (I) or a pharmaceuticafyTAcs&R2iie salt
thereof. The present invention also includes a method for producing 20 a beta-secretase complex

including expezipg beta-secreigsaton gempaynd,of formua(l)ena phapmagenicallyaccepipple salt

thereof, in a reaction mixture under conditions suitable for the production of said complex. In an
embodiment‘fh‘ﬁﬁﬁ&hod employs exposing in vitro. 25 In an embodiment, this method employs a
reaction mixture that issa cethsbide fmeasentifventinaralsa includes e<Comapananiddl ingjudivgan
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
lyophilizéd compodnd,andeatiedsdnend furtier comgionett pae indadesdmdiiertte Fhegreserd
invention alsg inglides a container kit 35 including a plurality of containers, each container including
-28 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 one or more unit dose of a compound of
formula (1) or a phAHfiaBsGRENy adCEpRiiIeSat Rerddtcit g enibdfifiet, FRE cémaiidrtdPmcludes
each containkeadaptdddororal deélivestandngdludas alablet geh Sar capsuia.,In anambaedunent,

this container kif; Reltes saeh. sotaiReLadaRiedor parenieradelvany apd lncluges adepol,
product, syringe, ampoule, or vial. Tn an embodiment, this container Kit includes eafi "0 cBhtainer
adaptetPfor espiEsEdivery afdrnclkeiesd patdhd) metdipad, Phatni@teotdeay 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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The present invention also includes an agent kit including a compound of fornulgnfUKRY 2006
pharmaceutically acceptable salt thereof; and one or more therapeutic agent selected from the 15
group consi¥dg3gfoaszantioxidant, an anti-inflammatory, a gamma secretase M2/ 22Surotrophic
agent, an acetyl cholinesterase inhibitor, a statin, an A beta peptide, and an anti-A beta antibody. The

present invention ajsp ingludes,a,6ampasition jncluding. g0A C&m%%d of fopghia, b8 & o

pharmaceutically acceptable salt thereof; and an inert diluent or edible carrier. In-'an embodiment, this
composition THGHaRS AdsriePtHttis Hh dhTheaiesemfinteiorfReBindiGdesa 2bfbositRi?
including 25mg taaypound of formula (1) or a pharmaceutically acceptable salt thereof; and a binder,
excipient, disintegrating agent, . luricant, or gildant. The present invention also includes a composition
including a compo%ﬁd gtrgor?nmlﬁg%)[%?n;t phgékwé%eu[ﬁ%gf%%cc%rﬁ?gﬁgssal? 30 ﬂﬁn@r%%ﬂdtsjis%%se% ina
cream, dintniérarappatcle TAuprasertinvehtorr praddestcobmeounalspoompositonsbdkits, Afd
methods for,’;%njgg&pg 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 be@beﬁﬁde%f@l@?‘?@'JANUERW?BB@“NG‘B%}@(Y&Z? PETTBSVRR 2295 tfeat or
prevent any thexpetveterinaryudiseane ot konditiageassocidgeshvitibapathelogisalfesntof Aobeta
peptide. Themco/xygounds, compositions, and methods of the invention are useful for treating humans
who have AIZRGIm&r's Disease 5 (AD), for helping prevent or delay the onset of AD, for treating
patientdQvith mild cognitve iepaiptiereMCl) thag preechidg oradeldying tsednsehefAD #atltbse

patients whywesldsatheswise, he; gxpocted tadregress from MCI to AD, for treating Down's

syndrome, for treating Hereditary Cerebral Hemorrhage with 10 Amyloidosis of the Dutch Type, for
treating cerebral befd. a0 embodiment, this method can be used where sgaid

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
-28-



amyloid angiopathy and preventing its potential consequences such as single RdANeLARE R 0GiGar
hemorrhages, for treating other degenerative dementias, including dementias of mixed vascular and
degenerativ 9rigip08treating dementia 15 associated with Parkinson's diseB€d/¢312328a
associated with progressive supranuclear palsy, dementia associated with cortical basal

degeneration, and giffusg | ewy,hedy type ADFhe compaunds of tae inygafion pospess o,

beta-secretase inhibitory activity. The inhibitory activities of the compounds 20 of the invention are
readily demdtisEieg Sty ds@hiple2GSFRGHS ®r Afdre StRESREays described herein or known in the
art. By "Protectingi@rougnin tbeqyeseshinyention is meantanyestitakie-organie prasactinggreup

such as disclc%sedaipn'léw. i?regn danéj Il:jGc> .]If\/é Wgte$lilr1\r"el¥otecrtlige %@fp&ég Orgggg:IZS Chemistry,
John Wiley and ons, To8fFFrerered protecting groups n the presenlf ivention areetybutgéac'arbonyl,
benzylogycaporpdpSodmyl, trityl, phthalimido, trichloroacetyl, chloroacetyl, bromoacetyl, iodoacetyl,

4-phenylbenzyloxyearbogyl, 24pethyibenzyloxycarhonyl. 3Q flugrabengyloxycarbonyls  eacn

chlorobenzyloxycarbonyl, dichlorobenzyloxycarbonyl, bromobenzyloxycarbonyl,
4-ethoxybenZ§ioxGtBfTon 2B fordbEn RAGEFEahy A2 1eHsiobefRflotcabens, @ depot
4-bromobengyledyearposyt; i Agutrohepsyldsycarbonyh tyanobenzyloxycarbonyl,

2-(4-xenyl)isopropgxycarbonyl, 35 diphenyleth-1-yloxycarbqnyl, 1,1-diphenylprop-1-yloxycarbonyl, -30
9 JANUARY 2006 WO 0370062 Ogg‘?ﬁf}éozm‘lzgéﬁ 2-Sﬁ)é{r?lcﬁ/ﬁ%epr-2-y%)lx%/carjb%$%/ﬂgeS Sach

2-(p-tolfy) prsp e ailorycarstrgt e dy clopentagieatadohy i armethyity dosgentasylexycartbomy!,
cyclohexanyly/gasbony; himettyicyclohexanyloxycabonyl, 2-

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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methylcyclohexanyloxycarbonyl, 2-(4 5 toluylsulfonyl)ethoxycarbonyl, 9 JANUARY 2006
2-(methylsulfonyl)ethoxycarbonyl, 2-(triphenylphosphino)ethoxycarbonyl, fluorenylmethoxycarbonyl,
2-(trimethyl3N@A&Mendz8arbonyl, allyloxycarbonyl, 1- (trimethylsilylmethyl)propPE€rsH/22235onyl, 5-
benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2 10 trichloroethoxycarbonyl,

2-ethynyl-2-propoxycarbonyl, . cyclopropylmethoxycarbonyl, 4-(decyloxylbenzyloxycarbonyl,
isobrornylox%/cge%%c()nﬁ, 1- %&le yEI:oxyré rbolrllg}, -)ﬁaorggﬁ% rﬁét f/ c;&)(rl%ig)ﬁgtse? -é’ﬁ-cﬁﬁfé’%h@%?
phenyl-C(=NeRFL By Ry W B '€ REE@kyPis ae prasemindeRESR iILERPIESNt straight or branched

Tt e e R S S AOSE:
utyl, tert-butyl, pentyl, 2-pentyl, isopenty], neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-methylpentyl. It is
understood &t inELEE w %Jé aﬁ% tHhdin SrE&hstthient 8 of i 3641k, SIkSY 55 Reny!

group) i$§ shdaen or Iﬁogebéi@iﬁgcantmr&lﬁ witt beda@inditatedriadhe sécand '_'Gii:ast;f@aem_mple,_
CL-CL0" Inggales R Ingimit of 4 0caons By iqlkoxynand “alerh Ak 1l prsentdgvention

is meant straight or branched chain alkyl groups having 1-6 carbon atoms, attac ough at

least one di#fieRYdBReRoRNEBEN @5, AP exBmphOThRethdky 8RO XY HStopesR dsesrapoRyse
n-butoxy, seebuaxkdesdoutexy pReaiexysieFRIMONE NEQRENIOXY, heX0Xyrandi3gnetiperioxy.
-31 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 By the term "halogen" in the present invention
is meant fluBYREBFSMinet RhlorieS Ahdr13dinaS *RikehfFYand E5 56 diken§MHERAI S tralfjHit and

brancht@ hydrptaildors iadicals halimg fPorrc? toByparborf atomsautfrom Scemetadhreedonble
oonds and inglydes {Or.gample. fiheiylaproneid Ly 34yl bhelldieny!. d-gxaendand the

like. "Alkynyl" and "C2-C6 alkynyl" means straight and branched hydrocarbon radicals having from 2
to 6 carbon Sigfhs &% ohid'giie and recurrent lobar hemorrhages, 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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10 two triple bonds and includes ethynyl, propynyl, buLynyl, pentyn-2-yl and thgAike) AR SeDEerein,
the term "cycloalkyl" refers to saturated carbocyclic radicals having three to twelve carbon atoms. The
cycloalkyl ca¥0oB/Me#3cyclic, or a polycyclic fused system, and 15 can optionBffI@stitalA2aSdouble
bond. Examples of such radicals include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

cycloheptyl. The eyclaalkyl aroups herein are yasubstituted ory asspecified, substiiutedin.ane o

more substitutable positions with various groups. For example, such cycloalkyl groups maybe 2
optionally sUBSHtRBERFHERCHREECARPCTILCE alkoxy! hBRIgEAL CHFRORGEPANT, Fitfe2 ARMAY lmono

(C1-C6)alkylayinen 8&y Co)pliataming, C2-Caalkenyly G2, Chatemyh, G566 halaafyl, C1-66
haloalkoxy, amino (Ci-C6)alkyl, magno (CI-C6) alkylamino (CI-C6) alkyl or
di(Cl-CG)aIl@?é_‘r%}'nio?%clfé% }{I%}lﬁz f/: aé‘?rki/%nglimeant an aromatic carbocyclic group ha\2/ih§4é single
ring (e.¢®, pHemlily heulliflernigs tangxsipliooyly, lor -32 GhgARIIARYE20068 WWOHRPO64BEnY 1,

PCT/US02/22255 mulinle fondepsed Sinas g .which 2 1east ongqi§ aromatiGe {f ey carbonyl
1,2,3,4-tetrahydron.aphth3% n@%}yl), which isiwc?ptionallggmono-, di-, o%u%stitutgg.algre?g%ed aryl

groups of tk%‘drre’éje‘ﬁﬁﬁ\)é)]rﬁ YarESOHER CRRIN Y1, 2-naphifylYs SraERIoRRIShy I, 1-
dihydronaphti; tedealiviyk o1 6 1m48 htetrpbygror SEhbebzeledeyalolaptenyl. The aryl groups herein are
unsubstituted or, as specified, substituted in one or more %ub%titutabie ositions with various groups.
For example, such arﬁ oups ma)yﬁe opcflobﬁally subs‘fiﬁfteﬁym n,z%r%xg%apll’g?&{ '0 C6 &l [, C1-C6
alkoxy,1Ralogen cindrorg tbypanys anitronamino, mono (C1-Ch)alkitamyiho? dpt@bae)atkstaminio,

C2-Co6alkeny,,CZs yade £d=GEhalgalkyl, C1-C6 I r=Tas] I k.-
(Cl-C6)aIkylalr/ninog%g?i%:@altkyl, cg (C1-C6 aIKyIamino(éh%(}%%e)gﬁ(ﬁ&%%%&%-g%o O%Clﬂ-%%fkyl),

-C(=0)NH2, - BLE NP F5 bRl C6 alkyl), -S(CLRFARYHOXIG2EEPRYE alkyl), -0- -
C(=0)(C1-ChlalkyhetiH @ERH Chafakyl, -N(GL- G5 atky])-H(3D)(51-CH alky]), -NH-S02-(C1-C6

alkyl), -N(C1-C6 al§¥|)'$ggkyl" and “C;-Cs 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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(C1-C6 alkyl), -NH-C(=0O)NH2, -NH-C(=D)N(mono- or di-C1-C6 alkyl), -NH(Ci&6aqlyRr=5ahiH2 or
-NH(Ci-C6 alkyl) -C(=0) -N- (mono- or 20 di-C1-C6 alkyl). By "heteroaryl" is meant one or more
aromatic ringy @ysyem423of 5-, 6-, or 7-membered rings which includes fused rinRC8yEt8a122265 9-11
atoms containing at least one and up to four heteroatoms selected from nitrogen, oxygen, or sulfur.

Preferred heteroaryl 23 groups of the present inventiop;include pyridinyl, pyrimidinyl,; guinolinyl,
benzothienyl, indoE(X %c%o?in%,gp%idg}%%nﬁs‘%a 9 JAN Aeszggér\{/%o 031006423 PETIUS03/52255

pyrazinyl, iseindolyl, isoquinglyl, guinazodpyh guingxalingl ; pthalazinyl, imidazolyl, isoxazolyl,
pyrazolyl, oxazolyl, thiazolyl, indolizinyl, indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,

furanyl, thienyl, pyrgiwebpxadiazalyl»thiadiazolytiiazolyhdatiazod r Sxgrol0pYHdIM#anched
imidazopyridinyl, isothiazolyl, naphthyridinyl, cinnolinyl, carbazolyl, beta-carbolinyl, isochromanyl,
chromanyl, tetrahychoisoguinatinyla iseindoingly isolenzatetrahydroturaoyl, isbbeazatetiatfdrathienyl,
10 isobenzothienyl, benzoxazolyl, pyridopyridinyl, benzotetrahydrofuranyl, benzotetrahydrothienyl,
purinyl, Sberfzliokely L rganydopke foxaeiis, phiefothisZingie pterfdityl amEdthiazehenyl,
imidazopyridinyl, imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl, 15
dihydrobenBHEGHfRyI, bén2byran§rhenzotiiBsans T, SBgdmarihy P couririny | 2BRrontdiR/I,
chromanonyl, pyridinyl-N- oxide, tetrahydroquinolinyl, dihydroquinolinyl, dihydroquinolinonyl,
dihydroisoquiﬁo\%ﬁonyl, dihydrocoumarinyl, dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl, 20

benzoxazolinonyl,\cﬁ/{@y{%ﬁpxi dgd py@'rfqig%nygll\lk%igf,, p%%g%%ilr&)%%gi(&q:.pgg_ﬁ%ingh%lﬁ%ﬁ 8

quinolinyl N-oxide, indolyl'N-oxide, indolinyl N-oxide, isoqui e,  quinazolinyl N-oxide,

quinoxalinyly-oxide, pahalazinyd Nrexidey ipudazaly] N-oxides isaxaggalyl N-exideapxazald Nipxide,
25 thiazolyl N-oxide, indolizinyl N-oxide, indazolyl 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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benzothiazolyl N-oxide, benzimidazolyl N-oxide, pyrrolyl N-oxide, -34 9 JANUARYKRORW G006
03/006423 PCT/US02/22255 oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl
N-oxide, beMOUHOMAZINY| S-oxide, benzothiopyranyl S,S-dioxide. The heteroBEIVgBoURR2Herein are
unsubstituted or, as specified, substituted in one or more substitutable positions 5 with various
groups. For exam such ryl.groups may be . optiopally ituped with,C1- vi,.C1-C6
alkoxy, halo“gl:]u;&% 1%?&0@01%%%@%’8%”5% gr%ignor,lﬁor?g %%%—C%?al%%a@rﬁgno%cﬁg Cfsj?agléﬁéa%iﬁé,
C2-C:6alken¢/é,_g27C6aIk]y,nyll,ﬁg-%@gmmog‘;fgghpqlpalkomﬁ}mm(pl-CG)@llmhmonq s
(C1-C6)alkylamino(C1-C6)alkyl 10 or di(C1-Cé6)alkyl amino (C1-C6)alkyl, -COOH, -C(=0)O(C1-C6
alkyl), -C(=eptlida=Ci(FOpdvonodardi-c1-Ge adol tS(Gt 36 alkyhe F&O24EI-£6/alkghoups
-0-C(=0)(C1-C6 alkyl), -NH-C(=0)-(C1-C6 alkyl), -N(C1-C6 alkyl)-C(=0)-(C1-C6 alkyl),
-NH-SO2-(©I-Célatkyhra@t- Chalkyl}i300-(€deCohhkpt)l-NH-CtaO)Kk2. -NH-Cethkiimbno- or 15
di-C1-C6 alkyl), -NH(C1-C6 alkyl) -C(=0)-NH2 or -NH(C1-C6 alkyl)- C(=0)-N-(mono- or di-C1-C6 alkyl).
By "hetérocierRaniHeteroé BNy or Shésrgeyaph i deant bretcrioYe carBbeychic Tinfy 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 %6 FSaPKEER6atomhs RaR i ol SRR bGRY oxy§En, B ShIfd FHRShetsrstiBle Hhidy
optionally contain %dgugle bond. Preferred he_t&rocgcles of theﬁr& ggt inl\r/lengoré inc(:)lgdemrg]c:)r holinyl,
thiomorphoﬁﬁﬂﬁ}l Slor%otrlpﬁglinﬂrs-o%ae, %Sﬁqorﬁﬁol'lnylsélgs-‘ctilom e, piperazin;l?], 25"homopiperazinyl,
pyrrolidinyl. ytaliny, eisaydhopyeanils PPEEA. ElRbVdsalua . tlkahligiieny! suc
homopiperidinyl, homomorpholinyl, homothiomorpholinyl, homothiomorpholinyl S,S-dioxide,
oxazolidinogyk, 1diRydrapyrazalydinygrapuralyl, dinyskepyraziny!w35n9 JANUARYmEARE WO-
03/006423 PCTIUS02/22255 dihydropyridinyl, dihydropyrimidinyl, dihydrofuryl,

10 Cs¢ alkyl, Ci1-Cs alkoxy, halogen, hydroxy, cyano, nitro, amino,

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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dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl S,S- dioxide and h@gRiomRRp 200w/
S-oxide. The heterocycle groups herein are unsubstituted or, as specified, substituted in one or 5
more substiWifabtdPadions with various groups. For example, such heterocyR(E G239y be
optionally substituted with C1-C6 alkyl, C1-C6 alkoxy, halogen, hydroxy, cyano, nitro, amino, mono

(CLColkyoming, diC1chisklamio. Gecanke C2,Coalnd G1-Co ool 00

haloalkoxy, Ao [ 'C6) alkyl, 10 mono (C1-C6)alkylamino(C1-C6)alkyi,
di(C1-C6)alkylaminesGlye6)alkyk, oa x5 Synthesiss Theyegent inysntionisthe sulstituted,amines ()

, Which 15 are useful in treating and preventing Alzheimer's disease. The anti-Alzheimer's substituted
amines (1) aneimadehy, methods méei kpowgito those skilted:-ist the, art from stéardisghaempoydds known
to those skilled in the art. The process chemistry is well known to those skilled in the art. The most
general process toRdpreipate the kengedundswi formufag i ffa) andclibeolthe presemcihyéntion is
set forth in CHART A below, where m, S, R1, R2, R3, R4, R'4,R1'4,R"""4,R6, R'6,R''6 R"'6 and
R, are &s defRrRERgaVE for (1). X2dHerRBamelihctional or§aRRZ§rbYips defined-Riarre Hétail below.
25 9 JANUARY 2006 5 10 15 WO 03/006423 CHART_A H2N\ /COON CH Ri PRQTECTING
GFK)UP44ﬁ?ﬁﬁ@&ﬂ@“ﬁFp?%?bﬂj}mldaZOpyrldlnyl' isothiazolyl, naphthyridinyl,
cinnolinyl, carbazolyl, 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-HNN C\ X1 CF C R2 R3 OH PROTECTING GROUPIHNUARY Shdd C R2
R3 10 PROTECTING GROUP-HN\C/C R/C\ 2 Rs R, -37 (1) PCT/US02/22255 (V) 9 JANUARY 2006
5 10 15 WOVWB/B08423 Re-NH2 (VI) OH PROTECTING GROUP- HN CH NHPQIUR2R2F3 OH H2N
CH NH\CH CR /\c R2 R3 or 20 25

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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(V1) PCT/US02/22255 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 Theghe gty isosigaight
forward and in summary involves the steps of N-protecting an amino acid (1) starting material to
produce thewtOr#@8p@hding protected amino acid (lII), reaction of the protectePEFkTO22IASAI) with
diazomethane followed by 5 work-up to add a carbon atom to produce the corresponding protected

compound (H), r dgg%@ (9{ r}? protected cgmgpyp(%}uw%gﬁfﬂrrespondingmf{}gyprmaﬁon

of the corresp ndin epoxide (V), opening of the epoxide (V) with a C- terminal amine, Rc-NH2 (VI) to

produce thelébyasporaimgylo prteetdty dicokol el whicht iy h&s e RMrsgeR prstéttifg Sgroup
removed togareduge thegoniesperdisgspnel (vHi), ehiehi isetherreacied yth-ga Benide daipaing
agent of thﬁéformula (IX) to r%duc,etthe nti-Alzheimer co ,Olg1ds otbfogrPgla Q()l Cl)ne %IéiII%d in the
art will apprattatatharthe s8R AIMvel kAo 15 Fe&RioTb ik Brgafic chemistry: A-chmist 2killed in

the art,5 knowing thelstientivcabsttectpsdtthenisiolegidallyactives campopads of formeska(ty bt the
invention wgyichbe, able 1. prepae g bikpows methads: oy inaw startiod malekals wihout

any additional information. The explanation bélow 20 therefore iS not necessary but is deemed helpful

to those skifdeYih-thefartGvhPdésiie 1o kPRI compBEReERsIbT thEYBRsSentihf&ition. 2FHEBackbone
of the compgsisisat the Rresariinvention siachydipxyedhpylamine moiety, chii-kdh(R); CH(@H)-. It can
be readily 25 prepared by methods disclosed in the literature and known to, those skilled in the art. For
example, J.%/I’&f%ﬁ'gm., 56-,%688- ng%%@)', ngraéfedr%‘; %11%%},{&’8, %851-%?7?’2 ?fééj};‘?ﬁnned.
Cheml038, 815384 {29%) kankhMetral EdrSla)lladtters, 38,B1@670 ) (DT @il idisdlBseCpicdenses to
prepare hydypxygthylamine 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

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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with the corresponding amino acid (1). The amino acids (1) are 35 well knowrPtdANISABNIIRQDm the art
or can be readily -39 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 prepared from known
compoundsW9 fidewidds well known to those skilled in the art. The compoundBGK/¥s12QM353) have at
least two enantiomeric centers which give four enantiomers. The first of these enantiomeric centers
derives from the amino acid 5 starting material (@Hm%eferred to commercially obtain or produce
the desired enantiomer (S) rather than produce am enantiomerically impure mixture and then have to
separate out the desired endrbmer (SPRHs preferred to start the process with enantiomerically pure
(S)-amino acid (1) of the 10 same gginfiguration as that of the compounds alzformula (). For the amino
acids (1) , R1 is as defined above f&r formula (1). It is preferred that R1 be - (CH2) 0.1-aryl or - (CH2)
0.1- heteroaryl. It is more preferredﬁbat R1is -(CH2)-aryl or - (CH2)0.1-heteroaryl. It is further
preferred that aryl is phenyl; 15 it is even more preferred that the phenyl is substituted with two -F. Itis
additionally preferred that the -F substitution is 3,5-dif|uorobenzyl. When R1 is heteroaryl or
heterocyclyl, the bond from the heteroaryl or heterogyclyl group to the -(CH2)- 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 un$tBOEECAINGEER ns th@Pf& heteroaryl or heterocyclyl group is bonded
to -(CH2)- by any ring atom of the parent hetero _ﬁor heterocyclyl group which(iﬁ substituted by 25
hydrogen such that the new bond to the heteroaryd or heterocyclyl group replaces the hydrogen atom
and its bond. The first step of the process is to prdtect the free amino group of the (S)-amino acid (1)
with ar’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", jJohn Wiley and sons,

o)
11
PROTECTING GROUP—HN c X4
AN ( \C/ an)
c
7 Dk
R, 2 3
|
10 J
OH
PROTECTING GROUP—HN ¢ X1
AN ( \c/ (V)
c
© 7 O\
Ry 2 °
|
J

15
0

S
N

PROTECTING GROUP—HN C——C
S\
\g( R 3 )

Ry
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New York, N.Y., 1981, Chapter 7; "Protecting Groups in Organic Chemistry", ®l¥NdARYs80N@wW
York, N.Y., 1973, Chapter 2. The 35 function of the amino protecting group is to protect the free -40 9
JANUARY 2006030®423/006423 PCTIUS02/22255 amino functionality (-NH2) BOFfG&RIZEFuent
reactions on the (S)-amino acid (1) which would not proceed 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 methoBs-WBH knowfVid those skilled in the art. By definition the
amino protecting group must be readily removable as 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 (l1l) by two different methods depending on the nature of R2
and R3 R2 and R3 are as defined above for formuld M. 15 It is preferred that R2 and R3 both be -H.
If R2 and R3 are not the same, an additional enantiomeric center is added to the molecule. If it is
desired that both R2 and R3 are -H, then the (S)-p?gtected amino acid (Il) is reacted with
diazomethane, as is well known to those skilled inéﬂe art, followed by reaction 20 with a compound of
the formula H-X1 to 5%%[5%””8 @Qﬁ’l%teéf‘ésk cpmpagnd ] X1 includes -Cl, -Byyyl, -0-tosylate, -O-
mesylate, -0-nosylate.; it is preferred that -X1 b€H5Br or -C€|l. SuitaBte reaction conditions include
running the reaction in inert solvents, such as Gut noth/mi d to ether, 25 tetrahydrofuran and the like.
The reactions from the (S)- protected amino acldl () % the'?S)-protected compound (Ill) 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

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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group. Alternatively, the (5)-protected compounds of formula (lll) can be prepar‘@ﬁw/ﬁ%\(c?em@rting
the (S)-protected amino acid 35 (Il) to a corresponding methyl or ethyl ester, according to -41 9
JANUARY 200630®43/006423 PCTIUS02/22255 methods well established iRGR&Uade/FaUswved by
treatment with a reagent of formula X1-C(R2)(R3)-X1 and a strong metal base. The base serves to

affect a halogen-metal _%)él%t&girggher}yv@ege %Eeﬁ%%(gléjg:nd%g%@]gdexggangﬁis&gﬁg&%n Selegted from

chlorine, 5 bromine or iodine. The nucleo ition to the ester derivative gives directly the

(S)-protectedeompaddfi N -SERisie idse saRcRBENBUR A nd L imftEa £6 tRE ddtRBi s SRcluding,

for example,segdawtylithiuas Frbupdithitig b tdutylithingnd hegeactions arequeferablyot
conducted at low 10 temperature, such as -78 degrees C, Suitable reactjon conditigns inglude running
% hed T her (OADRrORR e, AR TR The.

the reactior IFind?F SSRERES. ST baf Hot litfited to ether SEtAMNGrORMSN, ARdReT here

R2 and5R3 wrerbetiphydeogeridthen examiples oéXdnC(R2)(RB)eMicmclude dilrommemptreadiag
diiodomethage, chlprejodasmethane. 1paromojadgmethane and hromgeploramethans, Qg skilled in

the art knows suitable and preferred conditions for to conducting this reaction. Furthermore, if R2

and/or R3 até ot -H- ek B§ tIFCRBBRRPPGAIIR ARSI to dsfers of eme)ipivtetbd HRfino acid
(I1) to produssthedSinpreigciessampound (Ilihcam 20adsiitiaitad chisakaeraer will e #cagpaerated into
the product, provided that R2 and R3 not same. The (S)-protected compound (1) js then
reduced bytfé)éff%%as weft khown to ﬁbﬁilgzskill(g?cf In th&%rt f%]f{?é%d‘%cetionto a ké:tgﬁgeﬁ?%%dlng
corresiibndpigpsectradhng afcshol affgiding #iei2h coirespdrding-akeohditvE rhepmetisgdsi agd

reaction copditjgps Je&s%@i%tgﬁ@ﬂgtee@ %@pgﬁgeﬂuwﬁg thenGaerespending glgaheg] (IV)

include, for' example, sodium borohydride, lithium borohydride, borane, diisobutylaluminum hydride,
and lithium SfunkiRfTm FRFHRS S8k MRrémidfleiR a0t %%e&?e&ﬁﬁnéy%ﬁ‘éﬂ}ﬁ heffeductions

are carried gt produce the anti-Alzheimer 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 a period of time between 1 hour and 3 days at temperatures ranging from -93ARYARY 2006
elevated temperature up to the reflux point of the solvent employed. It is preferred to conduct the
reduction béWOeBATRHegrees C and 0 degrees C. If 35 borane is used, it maBAEUSMPRANd as a
complex, for example, -42 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 borane-methyl sulfide

complex. boranc:piperidig, complex o haranedstrallyaluamcomalex. Suilahle and pigfgged
combinatioRs of re ucing agents ang reaction conditions are known to those skilled in the art; see for
example, LaKAA RICLE i Bompitehendive CRERACTIENSTErMh BN A/l PisEhefs 1085t The

reduction of the (S)protesiedicorprawad-£1Niq the Loreespandirg aloohehéyy produees thessecond

chiral center _(third chiral center if R2 and R3 are not th same; Th redw:t on of the %S)- rotected
compound @fi) pr8§G&es §IRRAIRES bF enSAftGRRTs atthe $&con %%nﬁter,q@, RISy a4 CO%SII )

This erfantieheericimixturetisthen sdéparatediby methodsflnowd td ghosenskiteddd thye akvtsuch as
selective loy:temperature {eeryyallizatign et caromatograpéyc %@@“tf%ﬁﬁﬁ%%@& HRLC,

employing commercially available chiral columns. The 15 enantiomer that is used in the remainder of
the procesSBREHARTE rAGSE Y (S BPETCOhBEHYYSthcahis BReRtidR¥Pwil YivePRY JeSirett

biologically @eivesanti-Adeheimel{Si Birrgompounds of dorawlaghe foed&aS)wicobekity) ixhe
transformed to the corresponding 20 epoxide by methods known to those,skilled in the art. The
stereochen‘ﬁgﬁﬁ%?ﬁwe"@t}%Ivf%gﬁFelrcng Fain ail\{n%d i%%?migg)fhaémelﬁlgxia%cf\%. Aﬁg)refé)rkrgdt ?ln%thod is
by reddlion seitie base,f fguexemple, dait toatimittdtbe hydraxidaish géndratad front ISodiuor

hydroxide, pgtassium hvdrgde, lthiumg hydroxidesand {hg 2adike. Reactipg renditiqrs include the use

of C1-C6 alcohol solvents; ethanol is preferred. A common co-solvent, such as for example, ethyl

acetate may also be erhployete Reactitns gt coReludhsd at téiiperafif&y tan§ig fidifz 46 degrees
C up to theneafkxdemperaturecof ke alspoharpployes prefatrek,; is - (CHz) -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
_40-



30 temperature ranges are between -20 degrees C and 20-25 degrees C. The gpaxiteAR )i e

reacted with the appropriately substituted C-terminal amine, Rc-NH2 (VI) by methods known to those
skilled in thévanogiedidens the epoxide to produce the 35 desired correspond®glésiatR3adérically pure
(S,R)-protected -43 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 alcohol (VII). The substituted

C-terminal amines, Rc-NH2 (V1) of this invention are commercial ailah| are_knqwn ose
skilled in thaema{‘r?%ndg can leorge%%ll@%reﬁpa@e%)fro?ﬁlﬁﬁg%n %:?r%%%’ﬁ \é R%?i%cgsl%g‘&i}ne%ﬂ;bg%éh for
formula (1). 6k iepisterredifatRe iFIETICyandd -NeHHMeeed3WEA)! cyEbalsH, -REFetiR13)
0-4-Raryl, ¢ K RIRRS) frédRheletaa ik e {eR 12RIL P O-4uRbelespsyslee acyciopenid pr ceyeohexyl
ring fused to Raryl or Rheteroaryl or Fipeterocycle. It is more preferred that Rc is - H2)O-3-(g3-C7)
cycloalkyl, 16 - (g?fﬁﬁfﬁtﬁﬁt- RAWE? (CRT2R e(?—4-|58—he% roa%ﬁ??(cﬁaﬁRlé'} 24Rf&terocycle,
cyclopéntyhwracyclohexyl rng fuked tbrzeRarghamRheteroapy| eroRhiteiotyeld drs even nidve

preferred that RE is.4(CRIgR 13} - Ranh, -dE&aR130-47RNsterqanyl, "i%‘?l%@%”tbﬂa%é%’,c'(’hexy'

ring fused to a 15 Raryl or Rheteroaryl or Rhéterocycle. It isstill more preferred that Rc is selected
from the gidupiCorSaRTEEf RCREFREID-HRaryIoHEre-RaiPS phékyll LeERI2RES) art -
0-4-Rhet_ergg’ry1decgﬁllq;@qrayl otwglmﬂ@brin@mB;agR@&[ﬂ?ha{gg@aryb@r Rbggggpycle 20
Further, it is r%@grgp that when Rc is gh%ryl,éthls SUbS;E'HtJ?g n the 3£g03|t|0r11:o 3,5}1[135&%0 S.

. rem .. as AS _ Know ose in ar
Suitable reaction conditiéiis fof opemng the epoxﬁe \/s) include runnlngethe reaction ina'wide range

of conithonveeid inerpwolventshCde EBnldaitbl Solvedrsars preferred and isopropyl 25 alcohol most
preferred. The reagfions san he.un-ek femparaires.anoingriyom 20-2pdrareesdq UR o thggeflux

temperature of the alcohol emplo?/ed. The preferred temperature range for conducting the reaction is
between 5F 88gRERCEiF (S} -protected compound (III) by two 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
-41-



the reflux temperature of the alcohol employed. When the 30 substituted C-tegndibbiLiaRiyeZ00pbis a
1-amino- 3,5-cis-dimethyl cyclohexyldicarboxylate it is preferrably prepared as follows. To
dimethyl-5-anOr&igeshalate in acetic acid and methanol, is added rhodium RCIHUSIAA2RP A
high-pressure bottle. The bottle is saturated with hydrogen at 55 psi and shaken for one week of 35

time. The mixture is the f'Itereg_ ttgrfug,r@ layer of -44 QCJAIy I%Y ZCQOQ WQ g§@964t23 i th
PCTIUsozﬁi%g%at%(r%gce%%saear% aﬁ% r%rslegh vﬁthar%ethan%ﬁh%% tim}efs, tﬁe soﬁ/réntswére
removed urderesdiried ppéssirE itk héat FdRyivéRa) cénceritdted TIFE EBRGeriate Is thitf&ted with

ether and fjiered againtogive the dgsired C-terminalrming04). 2¥hamie, substitateghc-terminal
amine (VI) is 1-amino-3,5- cis-dimethoxy cyclohexane it is prepared by following the _general
procedure ABovEIRFARIATY noRCORRET varfatidhs Bﬁ}°§§Fﬁnfﬁiﬁ%%‘aim\%fﬁ&ﬁﬁiﬁél\ﬂﬁien the
substityted =terminal amineq¥inis.an 10aminomédydlgidip wheléithecsubstiuenben teteethyl

group S an,3n grayn,Jor XGIPIe NHZCHE Rex g, &t NZ-CHERC e is. et comymercially
available it Is preferrably prepared as follows. A suitable starting material is the (appropriately

substituted Parbiia Fonfsaar. Telfde stdpifs Hominrator dMi58fe wikyt 38 battttdAt ik HHBhods

known to thpseskilledyin theradxsap fer, exarepleuRya 1 kateckdn Gorppeghensiva (rgasied t-
Transformations, VCH Publishers 1989,%%313. Next the alké/

( halide is reacted with azide jo produce
the aryl-(al@ﬁgé’%aéﬂt]a%[f‘the a2l i RTicE A 1R SOF%%pI%)%Id?I‘%Dg Imin 15265 dr%%er%fé‘gtalyst to

give tHé C-teemiread atrnine, (V1)sofdbrmala NHZB-CHEgRearylCThe suitably Arlationakzed G>terminal
amines (V1) may: teadily be prepared by.ong,skiled iptheartyiaknoyn, methodsdn ae literagre,

making non-significant modifications. Selectliterature references include 1) Calderwood, et al., Tet.
25 Lett., 199%, 3818 220) Lifdheid Jtorg. CHEH:, 1995187y d524usfThukadf, BREI., b kfed.

Chem., 199033 1452aA) Weraek ebabnOigdsyerColk Mah 2:2hd Bs). dedk,Coer) (Rrs) -

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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1999, 42, 4193, 6) Chem. Rev. 1995, 95, 2457, 7) J. Am. Chem. Soc., 1986,B1B0{3AR¥2adcet al., J.
Med. Chem., 1992, 35, 30 1183, 9) J. Am. Chem. Soc. 1970, 92, 3700, 10) J. Med. Chem.,1997, 40,
2323. One prérexettd¥repare the carboxylic acid ((IX) in CHART A and L in EHERY2Z2235¢low) used
in CHART A is set forth below in CHART 2A. -45 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255

CHARTZA?EK%e(aIké/gg §n LI\llll% gEN R, oré—IN R' %Eléla,%g 511)5_,9&15 F Ié%n%-- N R4- %(}_3 H1R4

R G CHAR Isclose exem|51ary method of | preparing 5°carboxylic acid (IX and L) starting with
Con"nennappgga@aMQtrahydrofuran complex. Suitable and preferred

combinations of reducing agents and reaction conditions are

known 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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halo nitrile (A), where X1 can be -F, -Cl, -Br, -1, or -Otf; -46 9 JANUARY 2006 \WOAISI086423006
PCTIUS02/22255 preferably -Cl or -Br. Halo nitrile (A) and amine (B) are stirred, with heating, with
solvents sudn&3OMRE3THF, NMP, dioxane, toluene and the like at temperate$/Lp0s2385boiling
point of the solvent, or preferably halo nitrile (A) and amine 5 (B) are heated together in a closed

vessel in the.absence lvent.to give, amino nitrile Another method fog the,.conyersiqn of halo
nitrile (A) toaér%??llgnlr?itr(l?éfl(%%'is E{;ﬁ?re%@rjla%larﬁg %?tﬁlec%%e\_mﬁ amin%%) in the Toreszen?:e o)? a catalyst,
preferably & pafadinHepatalyst2atd SPHERPRITE 19 aeldrtivea il theopredefc&BPUhdse, phserably

sodium terts puioxide, and ipran ingrt solvent, preferably talugna.at ieparalares ReWeecdR-25
degrees and the reflux temperature of_the solvent, as is knO\#.n to those sEiIIed in the art, see for
RrEH1a 5 E

example, ACE"ERBHIRes F311 8085 (H598755H ARGV SHEM. gl., 37, 2046 (1998). Amine
B usedsherein is comnierciglhye feaitahle ahistknawn it thase &killetikrihe art @i can bes r€adily

prepared frg.rnc i(ggy\{{n gompou .I%?gd Rpare as g@(t_iﬁe als)%)}{le_ for formula (1). (%ﬁ(l);[gebmet_hod for

the preparation of amino nitrile (C)-1s 20 o tréat halo nitrle (A) with tin feagdent (B-1) i the presence

of a palladiBmeatalyst suck ¥l drgabehzyIencacetoreiPallddinm afdsephosphiReradditive,
preferably tgis(2;meshydrheqyllphosphine and an inert solvent such as toluene at temperatures

roa

ranging from 50 tq 110 degrees, 25 as is known to those skilled jn.the ast, see ;f. Am. Chem. Soc.
116, 7901 (1994) BhdF AR EnBAE SRt @%9‘?(‘19&).‘igrﬁlﬁ?&ﬁifrg%(&?s t%%lﬁflglﬁéﬁ}zbd using
minerdf acid (CrRnRalkalingkegith basehyRnothadBmeleknown to tHiteRmeised-Ruihe.atiio give amine

acid (D). Amine agid (R)+is then redueed 19 30 algohol fLLinan ined sglvent sychas THE, at,,
temperatures from about 20-25 dégrees to reflux, using borane in forms such as}borane-methyl
sulfide comPleserbborame-THF complex, or by using lithium aluminum hydride in ethereal solvents such

as It is even more preferred that Rc is - (CRi2R13) 0-4-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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ether or THE. The alcohol of alcohol (E) is then converted to a 35 leaving groSpJAN(SABRY a&0idlo,
bromo, chloro, tosylate, -47 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 mesylate, nosylate,
and the like N 8388428t (such as THF, dichloromethane, DMF, toluene, ethyP&détatd/232dcetonitrile)
to give halide (F). The leaving group X2 of halide (F) is displaced with nitrile employing reagents such

as sodium 5 cyanide, potassium cyani and_trimethylsilylcyanide. in,so S TH MF,
DMSO, N ,%%%?grﬁﬁﬁg%et#ﬁrggetétqé%anggt Sﬁife %l%%e}é%ggi%%g(lc;).%g dlgglir%%%tb hgl\lg
additional seEURIRFES BHSh& SBBA adfsieEnt X6 Bve 8fidgivvp eTCafdkiichedd (1Xe6r BYtVEO then
cyanide (Glis eatadwith-an alkatiaetabaisstamide (preferabbulithiva diisapropdasided o an
alkali metal bis(trialkylsilyl)amide in jinert solvents at t%m eratures rangin frogk-78 to 20-25 degrees,
followed by Halide: ,?éladi{}e ?ﬁoﬁ&gﬁbgﬁ‘ﬁt & AR .ﬁglfd‘él(ﬁﬁn% Ut fhere 15 R, is as
definedsabove foridrmulal{y. dabde {Ehadsd iAchrelasiXia suemasdodd, bromm, thiondondosdylate,

mesylate, nosylalg and- e Jike Jners salyenits that can be ysedipthe step fram {G) fa4l) may include,

but are not limited to, acetonitrile, dialkyl ethers (preferably ether), 20 cyclic ethers (preferably
tetrahydrof oAl 4 RFGERTE) T R, NP dEfky RRE AT SR prafeyabhy difcdthy MR & thitd) SN RiE
dialkylformamides: (pselprably, dimethwtoimamide)i iialkylsulfoxides (preferably dimethylsulfoxide),
aromatic hydrocarbons (preferably henzene or tolugng) or haloaalkanes 25 (preferably methylene
chloride). Treatmev}"]l?—feoriL mo%%%ubs%/flu &4 lntft‘%ilfee ?I) W§h %Egl%a%bov%méﬂg adoﬁg%% of r%ﬁide? gives
disubstftutegmiitrpe¢kny Hatide (d) intiedes R, vehwdretRavisrdefinad bseRMmetrity X3 ¢ravpdefined

above. It shguld_alse bg pgdgrstad.that R4-and Ru3Q-iaken together canihe =04 Hydrolysisiky the
methods discussed above and well known to those versed in the art gives carboxylic acid (L). Ifitis
desired to I188e tHePERBORIAdjd¥entaydhéable it 1s preferrably prepared 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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cyano group of cyanide (G) unsubstituted, then cyanide (G) is hydrolyzed to carBANUARNKPZQ)GIsing
mineral acid or alkaline 35 earth base, by methods well known to those versed in the art. -48 9
JANUARY 200630@®433/006423 PCT/US02/22255 CHART 2B discloses an eX$ihflaey/28xthod of
producing other carboxylic acids (L), more particularly ones that are substituted in the 2-position by

R. 9 JANUARY 2006 WO 03/006423 PCT/U S%HART 2BCH3ABCD1R4-X3HFJEG
RiRa-X3 KR CEN R4 R4 -50 COOH L 9 JAN WO 03/006423 PCTIUS02/22255 CHART
2B discloses one method of preparing carboxylic acid (} Yy with commercially available

4-methyl-2-substituted pyridine (A) , where X, is halog eferably bromine. 4-Methyl-2-substituted
pyridine (A) is oxidized to pyridine !

R
B4 (akyy=Sn-NT orl HN
Rl

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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5 acid (B) using potassium permanganate in water and alcoholic solvent at tenfpdreXtiteaRMze0g from
20-25 to 100 degrees C or by methods as discussed in Smith and March, "Advanced Organic
Chemistry", Wle3/068R3, p. 1527-1528. Pyridine acid (B) is then reduced to pPfiditetaI2gais| (C) using
borane in forms such 10 as borane-methyl sulfide complex, borane-THF complex or using lithium

aluminum hydri e |n heree} solvents uch as}{stTer andt JHE. Tt}e)alclj[g cg‘n@%dmegz}lcog%(@ is

then conveed t6 oa |ng group Y X2 (such as |odo bromo C Ioro tosylate, mesylate, nosylate,
triflate, and %ﬁeﬁké)iln selient (3aek #3L5 Wthlﬁﬂémﬁémaﬁel@Mlastolméﬁe ethyl-acé®afe, or

acetonitrile)40.giug Pyridina.balides ) u‘M&.erm@ti\éelxt4t@a§e&a3:§%§titugedt@yrmee ) maygoe
halogenated using halogenating agents well known to rsed in the art, including but not
limited to, I\PﬁéF&Eu&qmﬁﬂae £\l WBger?rZOpﬁr"é%r‘E ir?osﬁ?:ﬁﬁr}ﬁde 5‘:? iRBLBRd others

as taught inSmitlrendndatreh) "Adgamrﬁi:onganac Céhemesiry’s’raélﬁey 2001 thop. 808LiEe taogive
halide (D). Tha leaing.group 2 oL pyidine felide D) e dispiaged il nile g gmaloving yeagents

such as sodsum cyanide, potassium cyanide, or 25 trimet yIsHyIcyan e In solvents such as THF
DMF, DMSOONREPS etetofifrildietRyl Rddtaid and fhe lik® at I8VRRraftirES YaRging frorms20R Y5

degrees C tothgthiqilingpaist efitheisalvet fo «give pyrdine cyamid@r(Ekﬁée@;mIﬁdJyséins
cyanide (E) W|th a boron reagent (Egl such as %ﬁl %nlc acid, g %I 30 boragnic acid ester or alkyl
boroxines iff He pretence o a thatii%atdlysP ThoGebAde fran ift sofvert e ARy

pyridin (G addkiyd pyeidiner{ Gk meludes RAcwheré RY idasedefliped Ebhoelfpr foodiian Mt &etal

catalysts sujgpigdordhes fransirmations fnclude., 3 uare gatdiliad o salisigreplacspiyjoe
complexes of copper, '-51 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 lead, or nickel such as

Cu(OAc)2, PETRSEPHSD, REEIZFPPhA]2 2BaseSRRfFing Rl Bt B hBKliRBEE2 5 RERNe Rarth
metal carbenaiescalkaline eath metalhicarbepatescalkkalire B8l in the art, see for

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,
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metal hydroxides, alkali metal carbonates, alkali metal 5 bicarbonates, alkali pejaNwyaARXigesclkali
metal hydrides (preferably sodium hydride), alkali metal alkoxides (preferably sodium methoxide or
sodium ethdXdéy/®Mikahine earth metal hydrides, alkali metal dialkylamides (pRGdYEBO/ARRARIM
diisopropylamide), alkali metal bis(trialkylsilyl)amides 10 (preferably sodium bis(trimethylsilyl)amide),
tialkyl amines, (pesferably disarapyiathylagiige ot figfhviamige)anagmatic auinesdpifarably
pyridine). Inert ofvents may include, but are not limited to, acetonitrile, dialkyl ethers (preferably
ether), cyclitieinbes giretérmty teRYRydrbRIBANT 1, £15¥iodrrY) 2NN-dRIky REEtamiddst {5itferably
dimethylacetamigig)e Nif¥diakkylformamidesdpretesablydinetyiformanside)hdiatkylsulfgxides
(preferably dimei%vés foxideg aromatic 1r?/drocar ons I1gcgreferabl benzene of toluene) or. .
haloaalkan&s SptefeTSoly ThsthyleNt i Rde S PRERFET reactior IY fompeiSiured fanGe oM 20 - 25
degrees C updoilde boilipypgsaintiofithe sphehdemployed. Non=tortrhericidlhyavaitableeboramic acids
or boronic a¢id.gsigis may e oliainggiiom i corgseonding pptionally subsfiied antfiglide as
described in Tetrahedron, 50, 979-988 (1994). 25 Alkyl pyridine (G) may be converted directly to
carboxylic BERFAIUISING & Rydidhfsis BthoRscASBEsdEd above for CHART 2A and well known
to those versed intthe att. If ¥ isadesired tabaviesadditional substtutiengen ikasarkonadjagent to the
acid of carboxylic acid.(L), then cyanide (G) is treated 30 with an alkalj metal dialk ide (pyeferably
lithium diisSS%ﬁyTar%ﬁi €%coerna{:n gﬂaﬁqﬁﬁetg Bi%(tﬁgﬁ@/%ilﬁ ar%?&;b%XY#elr? sgl(\:/:é%tsé?{g?ﬁ:péﬁ tures
rangind fromhai8 topaniZe degreessC,tHoewed byHdlideiHpwhele RaeelX 3 hed Hpdernticd as in

CHART 2A ghave, 1961 m@@@ﬁ%titu%e%e@%p&&Solv<9pts mRYy inglyde,;but gre npt limited
to, -52 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 acetonitrile, dialkyl ethers (preferably

ether) , cychd 8iftersa fireterabk i fiRirofdfan of 1A HioxGRLYAARE 2t — temperatures
ranging from -78 to 20-25 degrees, followed by 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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dialkylacetamides (preferably dimethylacetamide), N,N- dialkylformamides (PréfsbARY 2006
dimethylformamide), 5 dialkylsulfoxides (preferably dimethylsulfoxide), aromatic hydrocarbons
(preferably Med284486é23toluene) or haloaalkanes (preferably methylene chlori®€l/ V8283t of
monosubstituted nitrile (I) with base as above and addition of halide (J) where R4'is described as in
CHART 2A above gifes GRRailiad 18le (L HYALlye 12 0yB8 mah s discingecaiaye and
well known to those versed in the art gives carboxylic acid (L). An exemplary process to prepare the
carboxylic £ATYPXXHHEN G ISHBEnitrdden is SEPTSIth IRTHARE 2 13eloveTRE andRE aré*3§ defined
above for foynmda(budsP JANUARY 2006 WOrP3HP08423 PCT/US02/22255 CHART 2C A C COOR™
E OH | (Continued) -54 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 Chart 2C (continued) G 5
CN H J N CHART 2C discusses one method of synthesis of phenol acid (N) which begins with
commercially available phenol (A) or an -55 9 JANUARY 2006

-49-



WO 03/006423 PCT/US02/22255 aniline phenol (B). R'6 in phenol (A) or anitngapng AR YB006
encompasses the same components as R6. When starting with the commercially available phenol (A),
the protectig@di0poRin the protected phenol (C) may be chosen 5 from anyR§ibtesi2e2foups
suitable for phenols, such as those taught in Greene and Wuts, Protective Groups in Organic
Synthesis, 3ra ed., Wiley, 1999, pp. 246-292. Prote&ﬁgﬁ%ol (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 in the art and taught in Smith and March, Advanced Organic
Chemistry, Wiley, 2001, pp. 704-707, to give halide (D)./ ltegigtively, the aniline of an aniline phenol
(B) may first be protected with a protecting group (stefy noffshown) and 15 theg the phenol of an
aniline phenol (B) may be protected with a different mgg;g group R, such that the protecting group
on the aniline may be removed in the presence gf the phenol protecting group; such strategies of
orthogonal protection are known to those versgd in the a¥t; such protecting groups are 20 taught in
Greene and Wuts, Protective Groups in Orgarfic Synthgsi @d., Wiley, 1999. Removal of the
aniline protecting group then gives a phenol protected fqilime (B-1). Phenol pretected aniline (B-1) is
treated with an alkyl nitrite such as amyl or putyl nitrite in‘inert solvents such as 25 acetonitrile at
temperatures between -60 to 20 - 25 degregs C, or with sodium nitrite or potassium nitrite in agueous
mineral acids such as aqueous sulfuric acid at temperatu#es between -60 and 20 - 25 degrees C
(steps not shown), followed by halide in thg form of a halide salt, the preferred salts being potassium
30 bromide or copper bromide, to give halidg (D) contain T~avhere X1 is a_halogen, preferably -Sr
or -Cl. Halide (D) obtained by modification ot the com izlly available phen%l (A) or the phenol
aniline (B) is then contacted with an alkyl lithjum base'where the alkyl, represented as R "' 35 in acid

(E), includes n-butyl, s-butyl, or t-butyl lithium \ an -56 l
NZ X
X | ’ D
X1
NZ | C=N
E
X3 X
¢ F
R4-X3 H
N~ | C=N
Rq4 / ~ G
[ Ry
N~ | C=N
NS
R7
l Ry-Xs J
R4 R4l
K NZ | C=N
RY X ~ Re Ry
7 N7 I COOH L
\
R7
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9 JANUARY 2006 WO 03/006423 PCT/US02/22255 inert solvent, preferably §Hxa\al kP gHres
ranging from -78 to O degrees C, followed by dry carbon dioxide, to give acid (E). Alternatively, halide
(D) may be Wéb#8@0f423 carbon monoxide in the presence of a catalyst, prefeRBNREBARS UM 5
catalyst, preferably palladium acetate, a phosphine additive, preferably triphenyl phosphine or bis

(diphenylphosphing) propae., 2045009l sych agethangl o ethanal.and.ahase, prefeselly an

alkali metal carbonate or alkali metal bicarbonate, at temperatures ranging from 20-25 degrees C to
the reflux 10l emperatutedf inErsoRRHS BEER HstoRiehel BNIE, MM Ehd: dimetbaéétarfide to

give acid (Byvhermthe@sid ighathe jgrmsohan sster, Asid te)-agithenasits agid or ester form, may
then be reduced to alcoho] (F) using lithium aluminum, hydride in, 15 ethereal solvents such as ethyl
ether or THF, or a%l'a’[féf‘xgayz)ﬁgmj’g};ollwé& RY ’éﬁ%fb m(ﬁ‘ziné‘?‘néjtﬁ% %Z\'f\?éfl koW 16 tHESe

versedin the-at. Agd (B)dniits apidtfassinmay alsonsergedated tonaloatiod XF) arsihgddarahelinsuch
forms as barane.THF Jcomalgxarhorape-rastyl suifide complex in etheraal salvepts 20 sughas THF

at temperatures ranging from 50 degrees C to the reflux temperature of the solvent. The alcohol of

alcohol (F) G¥ tHestEekverted t6 596857 R grdtp XPikhcras ididr sfomo ALHRRE StbsHBER HhEsylate,
nosylate, trifflaihiand-the likg) e ysolventd fsuclh as T&iF -dishleromethanes RDMF deluenepgthyl25
acetate, or acetonitrile) at temperatures ranging between,-:30 and 50 degrees,C tq give halo phenol
(G The IoA S GHETHSE ol B (O PR ST bod Wil TSRS, i e s 2HCR s
sodiurcyamidehpotassitmat byanide ldr tinetioyipidsyanide énsoVBRtswuuhlax THEY DIVHERD DMS5O,

NMP, acetonjtrils, gihyhaeaiatecnd die bke af lemperaltiies,Betyeqn 0 and,1 A0 degiges tg,give nitrile

(H). Nitrile (H) may be converted directly to carboxylic acid (M) using the hydrolysis methods as
discussed #Bve fof THARIOBRLaRrd RIS t& HrsdeYerkel ihIhEReT ICPTYEE5RE 1 $5 have
additional substiifignsrvilye cathon@djerentstd theatd 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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-57 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 of carboxylic acid (My, sRR[1NINE 250dS
treated with an alkali metal dialkylamide (preferably lithium diisopropylamide) or an alkali metal
bis(trialkylsiWyQei#ite42B3inert solvents such at temperatures ranging from -78 RCIUSPRAEGrees C, 5
followed by halide (1), where R, and X3 are as discussed in reference to CHART 2A, to give
mono-substituted nitrile (J). . The inert.solyent ay ingl b ot lirpited t cetonitrile,
dialky! etheirgE(gr’efe(r)gbIy(lézﬁke?k)fcygfi%ﬁethae%g ?ﬁ?&%%’bﬁy te%%%‘éro E?a% gzr'l,ﬁj‘:ii%%a%gl ?, i 10
dialkylacet®afhss (prefeiaisly dihetbcatdmid®t NINNd R IfoPmafdilied iprfébir metal
dimethylformarmisiel « £ialkylautoxides (peaferablydimethylsudfexisie): apmatick hydrecahonsn
(preferably benzene or toluene) or haloaﬁgk nes épref%éably m%h&ene chloridﬁzif TreatmePt of
mono-subShfad nitMEEP IR Base & 5hove afg sdiditioR df RRHAETR), whets R *and"R3%te as
discusSed inirefereoceto sCHARKRN, gives di-subsidutedidiedie (B)L kaidrolys:s by theycietideds
discussed qhoueandie) Kt {odhase yessecingle Araivas capyiaacic (. Rempygl 20 of

the protecting group of carboxylic acid (M) using, but not limited to, methods taught in Greene and
Wuts, ProtEQRAEGrodiss HAS 1 RaNICSynBReiEMrPEdOXIR), 1950 bt D2%-262 X §lesM8ERYN). The
compound$,pardiues, as in (HEARTS s 2B angidCiaredhencdb usgskvfbe-pynthesisiehgempounds
of formula (]), as exem I;Iied,gé CHART A. Ef<amples of proces es fg:r the1 re ar.a_;LtiolrLofn IN-(3-
amino-2-h 6)?)9-8%’5& -3%1 I)kyl - and ee%ocyclf/rl?a ylamide %(Smlblo%n ot formufa f])i Srmula
(Ic) ané (Id) areSetrfdrityin 30 CHAR TS 2Atthioegin2Es whidh are described im Hreaterateta s
hereinbelowEat-pucposes of e schgpes: R4 R and 38" @re «as defined aboye far, B Rif-and R'6
in formula; and R, R1, R2, R3 and R, are as defined above for formula (1). -58

amines (preferably 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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9 JANUARY 2006 WO 03/006423 PCT/US02/22255 CHART 3A (3-Oxopiperaziz BARRTomgsing
group 1 base, R7X (X =CI, Br, 1) R7 OTN IPrrootecting Group Removal of Protecting group 3 |
XCR4,R4.CHR}1&@E?3Br, |; R = alkyl) R7 o v N\ hydrolysis R* Ra' /OR 0 ¢ FCTRSUpRAZH2NN'RC
agent RiR2 R3 OH 65 4 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 CHART 3B

(3-Oxopiperazing - Digybgtituted; B7, Ral BagNH 4 GQ2EL B8 8 RR fqupling ageat BCHZNH2

Reducing reagent

(preferably tetrahydrofuran or 1, 4-dioxane), 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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BocNH N"-Ph H Re"R8 10 4, XCH2CO2R R4' H OH H RO(x=Cl, Br, I; REHNUARX 2006'R Irr .Rc
N OR1R2 R3 1 N 7 BocNHPh-IC R8'R8 X)17 Re" Re 11 | Acid, base Base, R7X ,lll, X = Br, Cl,|

O'N"Ph H2,Wg ¢4006423 PCT/US02/22255
CHART 2C
HO HO NH,
A B
Rs R6
R's \ / R's
RO RO NH,
c B-1
Rg Re
R‘G ¥ / R‘G
RO X4
D
Rg
R's
RO ¢ COOR™
E
Rs
R's

-

RO
OH
F
Rs
R's
RO
X
G
Rg

4—;‘2

(Continued)



R7N Ra Re O~NH R?N .J Re" R8 XCRa.Rq.CO2R (x=Cl, Br, I; R = alkyl) k6; &Rupiry aggyg f OH
Hydrolysis OR 13 14 15 9 JANUARY 2006 WO 03/006423 CHART 3C (2,5-Dioxopiperazine, R7, RB)
BocNHXCOXNOPHPPISIR RO RR'H 0 8 18 | Coupling agent -OR BocNH, A, RAAGSRE2PAI0 19
Acid, base 20 Base, R7X X=Br, Cl,10 R7N N-\ te, O Ph 21 R'. 1 H2, Pd catalyst

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\\ R7NNNH 22 Ra 0 XCR4,R,.CO,R (x=Cl, Sr, I; R = alkyl) 25 PCT/US02/32265 J AR € 2aping

agent 0 Ra' Hydrolysis 0 RAN, N-{ R., N*a OR ( OH 24 9 JANUARY 2006 WO 03/11116423 BocNHx_ N'

Ph R." Re, W®13P642B-Ph H Rg Re 26 27 CHART 3D (2,3-Dioxopiperazine, FRT/RE)2422p5

PCT/US02/222SS OR4" R4H OH OANKVN NRc R7N,) O R1 R3 Re. R81 R2 32 Base, R,X X=Br,

CLIO 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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OLN'Ph RN RB 28 H2, Pd cat. 0 XCR,R,4.CO2R 01 JNH RRN R8 | 6, Couplingmgentrs; Baos
Hydrolysis O. JIN OH RZN,,e) 0 Rey Re 29 30 31 (x=ClI, Br, I) -62 9 JANUARY 2006 WO 03/006423
PCTIUSO02/3Q285@¢42RT BE (3,5-Dioxopiperazine, R7) H 01 NTo N ProtectiRgIjto0p 28331 base,
R7X (X =Cl, Br, ) R7 O'/N'/O ("NJJ Protecting Group 34 Removal of Protecting group ¢ ..4 R4" |

XCR4.R4.C£(R§JI3C(X§§£,V%&:I;’ Rp:rgﬂgpajbq’ycwvg ggeggmperatures 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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R7 O~N Osis hdrolNyy OR 036 37 5 CHART 3A discloses a process tagpigpaIaRY 2006
hydroxyethylamine compounds of Formula (1) having an oxopiperazine moiety starting from a suitably
protected oNugipEPaFHAE. Commercially available oxopiperazine (1) where thePSroi&EsR323foup is
benzyloxycarbonyl is treated with a base such as sodium hydride 10 and an alkyl halide to provide
piperazine é .g’hlgb%rgtelclticng g:% JMUA%%@QO% :\LAt/()?l %/00@623 &CT&ggggé%ZZ‘%tg{o%is
removed, for the %enzy%xycarﬁony protecting group a palladium catalyst and hydrogen Is used, to
give compauith{d). Tompouhick {Rvs akdstedrmiet anabhiloldlkiliesterdd fieRiRP YieRhediate (4),
which is hygrolyzed totheiacid ). 9 OxeRiperazing,acid {9) iseauiedite antire €6) sising-aesupling
agent, many of which are known to those skilled in the art, to_provide cor‘r_1p02ug1dé7 , which has
Formula (I)SEHARE 36 RISV $570 e8I Wedgdrahydrickydylatine compoumds ot Fofmula (1)
havingsan axgpipesazineymaietyistarting )10 fubrarconmryergially dyaikmbde, hteraduscosseatlilyi available
protected amigg r%ﬁ% ger'vﬁti ﬁarvaﬂ,gty f ome%higgs Ga ke s@g@@'iigﬁr?e\!ﬁthﬁ%iéﬁfl@pti?ﬁ‘W Active

a-Amino A(]::ISS, Williams, M. Robert, 1989, Perg mon Press) . Commercially available, literature or
readily avaiiisle dRfinG asi (B3 featadvifiets BEANSRineiHd RESUPIAE agéht tRdnyRhich are

known to those: skillediindhe aktatocprovidenderivatiyed@htaternedigier) , 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’¢ and R’’¢ in formula; and R, R;, R,,

R; and R. are as defined above for formula (I).
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(9) is reduced with a reducing reagent such as lithium aluminum hydride to giggjaNPRRYOPoEBICh is
alkylated with an a-halo alkyl ester to provide (11) Treatment of (11) with an acid 20 such as
triflucroacetNy Qo8#0§d#@% oxopiperazine (12). Treatment of (12) with a base suBATAEBARRAYP hydride
and an alkyl halide gives oxopiperazine (13) . Removal of the benzyl group with hydrogen and a
palladium catalyst provides intermedi which.is alkylated with an,a-halo alkyl ester 25 to give
compound (15). Hydrolysis of (15) pcg (Il e l?ﬁ hbxo fperazd q.{%oupling of acid (16) with
amine (6) using a cougling agent, many which are known to those skilled in the art, gives the desired
compound (17), w Ngs Formula (I). CHART 3C discloses a process to prepare hydrcxyethylamine
30 compounds of For (I) having a dioxopiperazine moiety starting from commercially available,
literature or readily avalalle Apino 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 Mﬁgr&yl&lygpgnq)thyl ester (18) and a coupling agent, many which are known
to those skilled in the ajt, to provide derivative (19). Treatment of (19) with an acid such as 5
trifluoroacetic acid gives dioxopiperazine (20). Treatment of (20) with a base such as sodium hydride
and an alkyl halide gives dioxopiperazine (21) Removal of the benzyl group with hydrogen and a
palladium catalyst gro fles intermediate (22), which is alkylated with an alpha-halo alkyl ester to give
10 compound (23). ﬁnyﬁﬂ)lysis of (23) provides the acid (24). Coupling of acid (24) with amine (6)
using a coupling agenty“many of which are known to those skilled in the art, provides the desired
compound (25), whichmasfoeruta (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.

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,
0
4 5
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Amine (10) is treated with acid such as trifluoroacetic acid to provide diaming 2R\ &RYILHGgtion with
an oxalic acid derivative gives the dioxopiperazine (27). Treatment of (27) 20 with a base such as
sodium hydMde Brded3alkyl halide gives dioxopiperazine (28). Removal of thBEEH292/g2p with
hydrogen and a palladium catalyst provides intermediate (29), which is alkylated with an a-halo alkyl

ester to give compou )5 glygiolysis of (3 rovidgsﬁgg&g&g@()t__g@ug{in’g gf pcid 25 (31) with
amine (6) using a co ) Pg bkl Pl hose SKiffled T the art, provides the

desired compound (32), which has Formula (I). CHART 3E discloses a process to prepare
hydroxyethylaminehog@qnp@@gms of Formula (I) having a dioxopiperazine moiety 30 starting from a
suitably protected oxggi?ferazine. Commercially available dioxopiperazine (33), where the protecting
group is benzyl, is tre%lted? tvith a base such as potassium carbonate and an alkyl halide to provide
dioxopiperazine (34). Tif protecting group is removed (for the benzyl protecting group a palladium 35

catalyst and hydrogen i uS§BII$G%Ne compound (35). Compound -65 9 JANUARY 2006 WO
03/006423 PCTIUS02/2p255 (2355 is alkylated with an a-halo alkyl ester to provide intermediate (36),
which is hydrolyzed to the dioxopiperazine acid (37). Acid (37) is coupled to amine (6) using a
coupling agent, racaw Heh,are known to those skilled in the art, to 5 provide the desired
compound (38), whiﬁp GJfFormuIa (). The compounds of formula (I) are amines, and as such form
salts when reacted with gcids. Pharmaceutically acceptable salts are preferred over the
corresponding amines of formula (I) since they produce compounds which are more water soluble, 10
stable and/or more crystkllIR@&ucﬁh&m@aceutically acceptable salts are any salt which retains the
activity of the parent compound and does not impart any deleterious or undesirable effect on the
subject to whom goge%mnigl;ered and in the context in which it is administered. Pharmaceutically 15
acceptable salts incILq R(ﬂd dddition salts of both inorganic

a
8

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

"o oY e

N“~Ph R7N72 O RIR2R3
BocNH Rg" Ry 17
RBII Ral
11 T 6, coupling agent
l Acid, base R, R,
0 KrOH
X R7N7<
" ' Ry Rg
Ry R ® 16
12
Base, R,X T Hydrolysis
X=8rCl, |

XCR,R,.CO,R

R,N -

(x=Cl, Br, I; R R/
ON >N Ph HyPdcat O R OY\N*(OR
R,N% 0

Ry Rq R" Ry Rs" R
13 15
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and organic acids. The preferred pharmaceutically acceptable salts include $df$\{ARYIABWng acids
acetic, aspartic, benzenesulfonic, benzoic, bicarbonic, bisulfuric, bitartaric, butyric, calcium edetate,
camsylic, caMmsbmi@oedrobenzoic, 20 citric, edetic, edisylic, estolic, esyl, esyli®@GBWHNZ/222Fharic,
gluceptic, gluconic, glutamic, glycollylarsanilic, hexamic, hexylresorcinoic, hydrabamic, hydrobromic,

hydrochloric, hydroiodic, hydmp@@o(lg isethionic, | cég:aggﬁgobu%nlc Ign,alelc malic, malonic,
mandelic, methanesulfonic, Z‘a“mEThyrmrrm—mermVrséﬁu%c—m_c—c_mmm— ‘napsylic, nitric, oxalic,
p-nitromethanesulfonic, pamoic, pantothenic, phosphoric, monohydrogen phosphoric, dihydrogen
phosphoric, phthalic, polygalactouronic, propionic, salicylic, stearic, succinic, succinic, sulfamic,
sulfanilic, sulfomNB},QﬁSPﬁlt tanme,/ﬁ@’tqrt%ﬁlc teoclic and toluenesulfonic. For other acceptable salts,
see Int. J. PharmR:33R201-217 (1986) and J. Pharm. Sci., 66(1), 1, (1977). -66 9 JANUARY 2006 WO
03/006423 PCTIUS@2/22255 Methods of the Invention The compounds of the invention, and
pharmaceutically acceptable salisnthgseof, are useful for treating humans or animals suffering from a
condition characterized by @ 5 pathological form of beta-amyloid peptide, such as beta-amyloid
plaques, and for helping to prevent or delay the onset of such a condition. For example, the
compounds are usefyl far trgating cﬁlzheimer's disease, for helping prevent or delay the onset of
Alzheimer's disease, for tpaat g patients with MCI (mild 10 cognitive impairment) and preventing or
delaying the onset of Atzhefmerns disease in those who would progress from MCI to AD, for treating
Down's syndrome, for treating humans who have Hereditary Cerebral Hemorrhage with Amyloidosis
of the Dutch- Type, for tregting cerebral amyloid angiopathy and preventing 15 its potential
consequences, i.e. singleind%&tﬁerent lobal hemorrhages, for treating other degenerative dementias,

including dementias of mi
(8]

d vascular and degenerative origin,

HN  N—

Ph 20
Re R, O
Base, R;X
X=Br, Cl, |
0
RN N—,
A{ Ph
R, RO 21
l H,, Pd catalyst
o R," R“IH OH .
% Y R
RN NH 22 R,Nv(koo R1R2 R3
u/‘ « RrR." Ra'
R R, 0 ’ 25
XCR,R,.CO,R
l (x=Cl, Br, I; R = alkyl) 8, Coupling agent
0)\ R, Hydrolysis O>\ R,"
R;N N R, _— RN N R,
R )OR g+ )OH
¢ Ry O O s Ry 0O
23 24
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dementia associated with Parkinson's disease, dementia associated with pro é,;)as&% éﬁﬁ% éear
palsy, dementia 20 associated with cortical basal degeneration, and diffuse Le
Alzheimer's\Wi3@348642he compounds and compositions of the invention are JEWAIRAP228®ful for
treating or preventing Alzheimer's disease. When treating or preventing these diseases, the
compounds of the invention %ﬁlh%bgg%u%%%}l(ndlw ually o in cgmb&g tion, as is best for the
patient. As used herein, theTemr“Trea‘rmg“rrreanﬁﬁ%T#lE—CO‘mprmnﬂS‘of e 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 néredallyke mxpected to 35 develop the disease or be at increased risk for the disease. -67
9 JANUARY 20%6 R¥/O 03/006423 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 the disease at all. Preventing also includes administration of the compounds of the
invention to 5 thosjsndﬂﬂduals thought to be predisposed to the disease due to age, familial history,
genetic or chromosbmal abnormalities, and/or due to the presence of one or more biological markers
for the diseasest a$a known genetic mutation of APP or APP cleavage products in brain tissues
or fluids. 10 In Hea or preventing the above diseases, the compounds of the invention are
administered in a thérapeutically effective amount. The therapeutically effective amount will vary
depending on the prticular compound used and the route of administration, as is known to those
skilled in the art. 15]In trf@ating a patient displaying any of the diagnosed above conditions a physician
may administer a c4m|50u a of the

oﬁ)LN Ph

R" Ra

» Ry
X=Br, Cl,1 Rﬂ“*g

27 "
JLR A
o T JCH
N Re
l Base, R,X o m

RN
RB'7<3 , 1 6, Coupling agent
28
¢ H,, Pd cat.
R
R o O\ R
o XCR,R-CO,R o'\ R Lydrolysis OH
oMy 6=CLBN D oﬁ)LN or ydroly O
NH — RN, O
RNy RNy’ O "Ry
7 N n ' R8 RB
RB“ R8 Ra 3
31
29 30
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invention immediately and continue administration indefinitely, as needed. In geatjpg RtepEHWNO are
not diagnosed as having Alzheimer's disease, but who are believed to be at substantial 20 risk for
Alzheimer's\Wi383468042% physician should preferably start treatment when thePfatIEWRRRSExperiences
early pre- Alzheimer's symptoms such as, memory or cognitive problems associated with aging. In
addition, there are some patlen&x\fhp Ray, pegeﬁg&gagﬂ t&lggﬁtlgskfgo; developing Alzheimer's 25
through the detection of a gen glcal 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 tregiment may be continued indefinitely to prevent or delay the outset of
the disease. Dosage form&anti~aAounts The compounds of the invention can be administered orally,
35 parenternally, (1V, IM, depg-IM, SQ, and depo SQ), sublingually, -68 9 JANUARY 2006 WO
03/006423 PCT/US02/22255 iprahasgiyp(inhalation), intrathecally, topically, or rectally. Dosage forms
known to those of skill in the ag 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 compounds ar tgggfgrggbé fgrgpt,x)lated into suitable pharmaceutical preparations such
as tablets, capsules, or elixirs for oral” administration or in sterile solutions or suspensions for
parenternal administration. Typically the compounds described 10 above are formulated into
pharmaceutical composm%ns éln(g techniques and procedures well known in the art. About 1 to 500
mg of a compound or mixtule offtompounds of the invention or a physiologically acceptable salt or
ester is compounded with mmoglcaﬂy acceptable vehicle, carrier, 15 excipient, binder,
preservative, stabilizer, flavor,Petectiig @rounit dosage form as called for by accepted pharmaceutical

34

Removal of
Protecting group

R7 SR H
Uy AR G
N

l XCR,R,-CO,R (x=Cl, Br, I; R = alkyl) T 6, coupling agent

0

R7 R, O
O N O L
T :/l/ R, OH
N hydrolysis N
R, OR J/i l
RISl oAk
0 R7
36 37

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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practice. The amount of active substance in those compositions or preparatiogs j\fygikthaieguitable
dosage in the range indicated is obtained. The compositions are preferably 20 formulated in a unit
dosage fornWW@&si@dzhge containing from about 2 to about 100 mg, more prB€SralsRzapagt 10 to
about 30 mg of the active ingredient. The term "unit dosage from" refers to physically discrete units

suitable as Unitary dosages for jumap, syhiects and qiher AmIAls, GACLUNIE coRtaing A o
predetermiﬁe quanfity of active material ca culated to produce’the desired therapeutic effect, in
associationo®ith adsuimbha harftacentdcdreskengemt. T6 présate compbsiifonSOBReWIdNJrR -
compounds.af, i, ipverfipn ae nied il 3 sulable-harmaceulicaly ageeriable, .carige Upon
mixing or addition of the compound(s), the resulting mixture may be a’solution, suspension, emulsion,

or the like. 1563oHAEREGESpensfons mEyEdb be SuitdBIE%R! pRafmaciuticail acé&itdble Garriers.

These mayde-prepared i aecqiding tpsnethpdsdknpovua ta- thoseiskdlledsin the aily ThecFufarmmef the
resulting mixture depends upon a number of factors, -69 ‘]ANUARRE%ZO 6 WO 913/006‘@23
PCTIUSOZ/?%%%%’in&ﬁ&%g{)ﬁe‘?&éﬁgea?ﬁo DEFRdhfidthstih & e

ed 1 ”F e to .
e Soltbili y - of fHe compound in
the selectegcarriereorcvetticlend hé7 effeetiveltoheenfation st sifficient for lessening or ameliorating at

least one symptorpygighe gisease. disarder..or 5 conditiop dreated. apd may:he empiically determined.

Pharmaceutical carriers or vehicles suitable for administration of the compounds provided herein
include anycstiirP Eadfe R Ittt thoSE) skifed RetRF R YO BERS Hitbid fomtHE partRiAditide of

adminjstratipRodn aslslitiisdhe acfiveal@ Matprials can edse baraixeskwitheaifiel pctiveanatasials that
do not impair the desged action,é)crivgiithdmggerials that sKgpleme.nt the siregI acéign,cor hal\j/e

another actfon: Cetgomﬁénﬁﬁl s may be formutated as the s‘é?erﬁﬁgymefceu%a@Oactivea}ﬁgreaient in

the composfiiamar may lsecondaned gdthopthes aclive Ath ingrediexitdno Acids, Williams,
M. Robert, 1989, 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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Where the compounds exhibit insufficient solubility, methods for solubilizing gy Rg)ised-2paeh
methods are known and include, but are not limited to, using cosolvents such as dimethylsulfoxide
(DMSO), uswg suitfiedednts such as Tween(r), and 20 dissolution in aqueous sBARiEbeAECaREdDNnate.
Derivatives of the compounds, such as salts or prodrugs may also be used in formulating effective

Pharmaceuficalcolpesiians. JeGageenyatipnaldng sompousrlds effpctive fordebueyy,,otan
amount upon administration that lessens or ameliorates at 25 least one symptom of the disorder for
which the Bt BladrhifstetBEY TypR&IF T thd tdmpssitiomd afCRRMdlgte F B Singl@dB5age

administratigr; Jhe corapornda:of the inventian mayihe peepaned with carriers that protestithem
against rapid elimination fro%m ;he 30 bod%, such as ti e-éﬂ?%ase formulations orgoatinglgl. Such
Ry L acid su

carriers incfiE dGHtrolfed se formufationS 5uch as, but/not'fimited8, niicroencapsilaed

delivery sys;e_ﬁr@lﬂ'dmeoa«i&/eicomb@_nqwmlwb@bdmhewmm:euﬂ@ally ac&“e]@@txk@oar_rief in an
amount sufficignt tg gxert a tharapeutically ysefulgifegt %&a}@a@b%%eﬁ unggsifabig sidgeeffects
on the patient -70 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 treated. The therapeutically
effective coBE¥REalfbyPHRERS FREeRNRinéd empiri R Plesily tHescoRfITNdsIH Raewh ik Bvitro

and in vivo medelgysterisifothg drepied gisoedara Thewcopipsungsandaasmpesitians of the)invention

can be 5 enclpsed in multiple or single dose containers. The enclos ompounds and compositions
can be proWg‘é& I?n kit§, foar%%\%ﬁleefgin“éf’utz}ng%%msgﬁsgﬁt%gﬁfg thélat?(&:j(zi'n3 be%’sts%rmb ed fot use. For
example, aconprouwd int@bior in Iybphitided: fcrm @hd 4 SUltalper cviiu@r malishe pravddedds -

separated coupeneRts for combinagion 10,ARer toHSReA Kihmaysinglidg acomnqyid ingibitor and a
second therapeutic agent for co-administration. The inhibitor and second therapeutic agent may be

provided ad'é&parge 8PN EREPAROE kit haliReBdS Stk rsdity'df ddrtaiféls; &chvdsifdiner

holding onecelemixe Urddesengbihedcamppundiafch 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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15 the invention. The containers are preferably adapted for the desired mode fagipjRis3i6Hs
including, but not limited to tablets, gel capsules, sustained-release capsules, and the like for oral
administrativQ 8&pestipioducts, pre-filled syringes, ampules, vials, and the like €SBz peFhal
administration; and 20 patches, medipads, creams, and the like for topical administration. The
concentration of active compound in the drug composition will nd on_absorption, inactivation, and
excretion rates’of the acﬁ%}ée'c?oﬁﬁgundﬁﬁ% doaé,%geoéb}iﬁ%%ﬁle,ae?nﬁcy% ARG adminiStered 95 well as
other factormnkrawe dd shese (@f6 5kill whtheharti I hépétied yngrédient may bel adrapistensaizatence, or
may be divided infg.5 number, of smaller,doses,ig-hesadninigiered gt jnteryals oLtime, 118 g
understood that the precise dosage and 30 duration of treatment is a function 6f the disease being
treated an@9AR&y be tRIINGAed BhTbiIrNéaIR FRYRnbRN t8SHTYy FotddsS dmby-BRtrasdiatidiPfrom in
Vivo orsin vighetesh datadt ise 40 Pean@lsddbaheoncaytiatipnscand gdosagenalues may also vary with
the severity of the condition to b%SaIIe iated. It 'L%Bo 5 be further understood that for any ;%articular
subject, specific IPfo SRIRRY2 B371606 5)3 ﬁﬁ?lﬁﬁiﬁi%gﬁosgﬁe F’éﬁ]cimen(s)rs‘ﬁould be
adjusted owerltimee advendingetrcthed individualawsetkand thelprofessiotaljaddmertafdbé gelson
administering r supervisinglae, adminjstyatian ot e, copnpsitons. Akhat ing cepcgntration ranges

set forth herein 5 are exemplary only and are not intended to limit the scope or practice of the claimed
compositiofidFdrafadMminRtatsR%s e R colfpiihd 8K6uld"BE SproVAdEd in 2 ddHRpbBsition that

proteqts it fremdhe acidic/ savirapreentel heagtomach. Fopaxamplenibe composiiengaitbe d0
formulated in an enteric coating thflt ma}ilntal’?s its integrity iﬂ the s o.magh an% relenases the active
] retal e the

compound R theintas |nea.m¥hesgor%pc‘)"5|ﬁon maf? &1s0 be formufited in cmbinatioh wii &R antacid or
other such fmgredierd. and 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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Oral compositions will generally include an inert diluent 15 or an edible carrie aAdNU&Re2006
compressed into tablets or enclosed in gelatin capsules. For the purpose of oral therapeutic
administrativQ tRé@ed8¥e compound or compounds can be incorporated with B&Epig12235¢ used in
the form of tablets, capsules, or troches. Pharmaceutically compatible binding 20 agents and adjuvant

materials cagtbgoigcluogij as p?rrltv%fnt@eogomposition. The tablets, pills, capsules, troches, and the like
can contai Nifem tents or compounds of a similar nature: a binder such as, but
not limited to, gurii®s traxgaeeiirdscackt corstarémvemydlatin; arreLcipRht sTiaReHs fiefdcrystalline
cellulose, stareby Pk IxGl0sg a8 disiRiegraliNg agent sycheasbuteret limieddonglginicasid and corn

starch; a lubricant such as, but not limited to, magnesium stearate; Sygildant, such as, but not limited

to, 30 colloRfAHERiEBN diS%ide - Reetdming agént sGEALL A ose B> SREEREKShd & Havofing
agent suchas-pepperiaial, Methyl saliddate; angiutiavoeipgi d¢hersthehdesagestiait fompl sid

capsule, t gan goniain. s aqdiion Joyugterial of e, ahove e, g caugersucl ag, 35 afaty oil

In addition, ge unit forms can co various -72 9 JANUARY 2006 WO 03/006423

PCT/US02R2285¢1her mafitialS¥ATEA fnodifiethe prsRikd foratr 6f tHeefoshgéounit ¥8REXRMple,

coatings of sUgiRE ARchotherertesicaagerts. TReSORPAIAESLAN /g0 herdmipisiergd asca of
component of an elixir, suspension, syrug, wafer, chewing gum or the like. A 5 syrup ma cg%tain, in
yes and

addition to fHF 8IS EofMpolhds28Gerost ks adWaktdhthg BEAFENE cethin’préSetvatiVis,
colorin@s, arebftevarge Thenpetivenarateriads¢apatscebe migedwitlielzariactive mateniaés:thatdo not

impair the dgsired; aeton, of Wi, 10 matenals thahsupplement thedesitedeaaelion, Solutionsor
suspensions used for parenternal, intradermal, subcutaneous, or topical application can include any of
the 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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following components: a sterile diluent such as water for injection, saline solution, fixed oil, a naturally
occurring 15 vegetable oil such as sesame oil, coconut oil, peanut oil, cottons@e]cf‘NHéﬁﬂ/tng(ﬁQe, ora
synthetic falyOeHdfedZBuch as ethyl oleate, and the like, polyethylene glycol, Q¢E&ri/23365pylene
glycol, or other synthetic solvent; antimicrobial agents such as benzyl alcohol and methyl parabens;

antioxidants 20 such as asacorbi acid and. sodiu bisulfitlel;f;heﬁxgglg %gients é%’&'f
. . T : d éﬁﬁ t f
ethylenedla%r%wlflaqetceﬁrgggléﬁc %CI&%EDTE); buffers such as acetates, C|tratees, and phos;()arrllatesc;) and

agents for s aistFERr bPIshiciesaeh BBSoeAatcHriddand tRe@eRe. Tra¥raieRl pkdifarations

can be enclgsedinappoyiesmdigposabls 2k, Syirges: s& sadtiple dosge vialpragde ©f giass: plastic, or
other suitable material. Buffers, ﬁpreser,vatives antioxidants, an% the like can be incorporated as

required. WHSr&UEin @I B T AEAGTs N Euitabfe GOMBRURIR 48 phlEmIoTEATRAHRE, phdsphate
bufferefl satihe{P B S)dand d3@ $elutibnsigbhtatimindp¢hickesdng poslesb|utulizimg adestsassechdageglucose,

polyethylene alyepl, palypromylensglusl, and guxues tereokUnasamal suspensigns induding

tissue-targeted liposomes may also be suitable as pharmaceutically acceptable carriers. These may
be preparedoEdiAY 0 tRethBESRFRFATST 35 XBFME, A9HRsBIREPH €AS. PARR N0 18522 811.

-73 9 JANUARY 208648, 0340064 23-P GT W H6w2248h dtheractiie Lomspoustls mmay herprapared with
carriers that protect the cogépound agginst rapid eIiminationgaom he body, such as time-release
formulationS SFEFAIRgRE SOER Carf8rL TR Ha s t3RYBlied releass Brmulations, such as, but not 5

limited @o, implantSrandrekdrospcapsatedds|iveyy shstemisendl bicdegradable; bicowmpatisle
polymers sych ag collagen. ethylene. vinyl acetate palyarhydiides.poalvalycghia acids aolyquhoesters,

polylactic acid, and the like. Methods for preparation of such formulations are known to those skilled in
10 the art. THE'EBfmpound<BEtheiRFEARS EAR DL Admddiered BRallyamount  will  vary

depending on the particular 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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parenternally (1V, IM, depo-IM, SQ, and depo-SQ), sublingually, intranasally dinhAal@R) Pikgghecally,
topically, or rectally. Dosage forms known to those skilled in the art are 15 suitable for delivery of the
compounds\NOthEMsd@htion. Compounds of the invention may be administere @ EHiEeRI32a75
parenterally. When administered orally, compounds of the invention can be administered in usual

dosage formgtfor oral minist@ti%ré fgtis (\)/\ﬁa)ll known ttorgpr?gc%kilﬁ;i in the ALk gaolw(‘ase dgsage
ca

forms include the usual solid unltlaosagejformé of tablets an sufe.s as well as liquid dosage forms
such as solgtidns, WiuspeRsisagcarfemdrscavhen fite s6IRFEoSgeSdrhds are (16d, 348 pRéferred that

they be of the;susiaineg, relgaseJups sodhahthe-capponnssse thadnventinitaead to be 25
administered only once or twice daily. The oral dos%?e forms are agbminister%d to the Qatierjgal, 2, 3,
h

or 4 times daily. IERReFerre@Bat tRESonISUAHESF the™ fiventidh e Administergd aithe? three or
fewer imes Miere: ipreferabtynonee asfwicthdailgorpncedit is pfefetter thatthe3oompoliigs of the

invention be adminisiered in ral dosage foren,. |t is refercart that whalgver ol flpsage forgis used.

that it be designed so as to protect the compounds of the invention from the acidic environment of the
stomach. EREERS Ehintabletsaredfell iRt fo thGS@SKHEs in tAE akliddditioRio35 e%pdules

filled with spaadk sRheresash ceated{q pratestfroen -4414ADRMARY 2000, ¥WH(13/8068423 or
PCTIUSO02/22255 the a idic§.tqmach, are, also wele known]ﬁ th%%e skilled in the ar Whenb 3
administer®§ bFAINS BAPAdmMATERE EMOURE therdg&dticilly effecive 13 TRAIBY Dets-Secretace activity,

to 5 irllfibit Adgsete pradectibnrtoribditstA betaaepdsitionaubl redt orpregenittADris froms Bbbeut 0.1
mg/day to ahout-1,000smalday. b isarefereddhat hg,qral dosage is from about 1 mg/day to about

100 mg/day. It is more preferréd that the oral dosage is from about 5 mg/day to about 50 mg/day. It is
10 understood thABFHite & peieA haiDbertafte8URMEFoSE tAEFEUre 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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dose may be varied over time as the patient's condition changes. Compounds o; he jnyention. may
also be advantageously delivered in a nano crystal dispersion formulation. Pre% A@ﬁ%?s%@rhgq

formulationN® d&8eeit38d, for example, in U.S. Patent 15 5,145,684. Nano cry¥tdillie2428p¥rsions of
HIV protease inhibitors and their method of use are described in US 6,045,829. The nano crystalline

formulations typically afford greater biqavailability of dru cQ nqunds. The campaurds of $he
invention céﬁ%geuag&rﬁﬁwigt%?e% (?Bg?reegntgﬁa ?/ ?g‘ér e&%nr]ﬁp E, gy IV%?I{I1 (érepo-IM, SC, or depo-SC.
When admfstetdparaneriyda therageigicalyp bffiettde SANBUAEST alBut 07ShdHEbut 18Mg/day,

preferably frgmeabquid to-abRulRQ-a1a daily sheuld berdalivesed. Wheytra dapelsfermiglatiopds used
for injection once a month or once every two 25 weeks, th% dose shaquld be abaoyt 0.5 glda to about
50 mg/day,“BF LARBAI) Ho8E of FORF alsBR 1HBLEEBL L E00 TGS Dar Bk Rerof thE

forgetfdlnessoofititei patientsavithl Alztiemaer'ddissaser itds piefedescethat tleel parenteral dosage form
be a depo formula&{%}‘%pcgng {:%mpounggrq[fitgg dnvention Ca@é?ﬁ ggggnisteégqt_sc\tﬂ)lilg'ugua%rWhen
t

given sublingually, the compounds of the invention should be given one to four times daily in the
amounts ce3EHBEE BHRVETDr M aleiin ORI IR eRISHPERd S B i intBRTiBAT R e SHRtistered

35 intranasaliy \\hesn giveRvRY Hiis taidsetheranreariate dasagert S«©HJANUARN: 2696 Wor
03/006423 PCTIUSOZ/ZZ%SS formﬂs arean sal spra% or ,er pom&der, as i_stknown E%thoset skilled in
the art. The" A5 &5 6k 8mPSHRdS 6 ™ e iR Tor Trtranasal SdminiShation s REamdunt

descrifed amboee ferlld admirittatibe. SnTkedowmipdurneishefithedtvertionadary belad mimddte ol
intrathecally, Wheg given by this.route the appropriaie desageniaral-¢an e pargnispakdosage form

as is known to those skilled in the art. The dosage of the compounds of the invention for intrathecal
administratidi€is €456 bESSLU HlekeRhe®r have another 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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10 above for IM administration. The compounds of the invention can be admir%sjgr,qglJ AEEQW MGWhen
given by this route, the appropriate dosage form is a cream, ointment, or patch. Because of the
amount of W& &8MMsd2ihds of the invention to be administered, the patch is 1PEEIEWdA228en
administered topically, the dosage is from about 0.5 mg/day to about 200 mg/day. Because the

amount tha & o8 delivgied Byea RISl ipduned, Witabfije PAIGHES Mk i iSeflaiheuimber

and size of tﬁgapa?c. is not importan at is important is that a therapeutically effectiveé amount of 20
the compodsdssniieeihvetiphBe dbliVerd astisknith t6 HFosE CSEREEHF thé Aart *Pe@Rompounds of

the inventiay; ¢a benadminisiere duaetallyshy SHRBOSER Yratistdaws do d1esar&killed in the art. When
administered by SLﬁgOSitOI’ , the thera£§uticallé effective amo%ntt_j%gom abOLgI 0.5 mg c_:lto ag%ut 25

500 mg. The compatinde8FREHTentBR caTBREUM & red by iMplafts as s RRowr td those skilled

in the art. Whemoaehinisterimgla tpirppoond afithelinvedtion by dmptaintetie. thBrepeeticalhgeffective
amountis t@s&ge&&a&d%@b@%@%&% i%%@r&qp%_@dgyaﬁ@é@nﬂ heigyention hg;@ai%tfg—,new

compounds of the invention and new methods of using the compounds of the invention. Given a

particular cORTIotHRSf tRETRARIRIIN &7F Atleshad d68dgeorAt it iRfle R thESHt wodi@know

how to prepaienne S adaipisiaidhe appsepdateidoSagesiorm zE6 I AN UARIY 2006:\8KD 08/006423

PCTIUSOZ@ZlZSeSH'Ehe compounds of éige%invention are éjésgd (i:rcl) Itnhe sarr{}te mgngeéoé)% the same routes
a

P 1l . Mma, e YoVl as  .Se€ ra on [®) ination
of administration, using the sanie pharmaceutlcalp(fosage forms?an The Same 0sing schedule as

descrifed abol\ey for prevemting disésise orateating batients 5avtpMOK mildicdyiditve inpirment)
and prevenling gf flelaying fhe-qnsel of plzheimersdisgase il thase who wopld progress dram MCI
to AD, for treating or preventing Down's syndrome, for treating humans who have Hereditary Cerebral
HeHNMThag%QQHhsecond therapeuti¢ 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
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Amyloidosis of the Dutch-Type, for treating cerebral amyloid 10 angiopathy and pravemig gpetential
consequences, i.e. single and recurrent lobar hemorrhages, for treating other degenerative
demential, iNeQueiifigéd&mentias of mixed vascular and degenerative origin, deRediliPAE2HSated with
Parkinson's disease, dementia associated with progressive supranuclear 15 palsy, dementia

associated yith, cortical hasa) degeneragion, ands diffse;Leype ody fype of Algheimer s dlisgase. The
compounds of the invention can be used in combination, with each other or with other therapeutic

agents or appPdadishr Lisatefsltredtdr praver IR eoRdRivms listedHbtive. Sich Btrageftsor

approaches iclwdesragetyigholise estetgsa-iphdliters sugb as tasfinei@erahydwamspacrigdire,

marketed as COGNEX(r)), donepezil hydrochloride, (marketed as Aricept(r) and rivastigmine
(marketed 5?@(%?&%)%3 o g SEPi Orgﬁ' as

HgamPis skertaSE iSRS Sha t HRANTRRESS agentd 8hc rein
cycloofygeaase Hxinhibltary, amtil35 exidartssuckias Mitaemdel ahd ginkolitdes;imnaargegicad

approachein%g:pi%% fgf et‘fﬁ@@?a@@&ir_‘g@ﬂﬁ@é’iﬂm Snhketa peptide or administration of anti-A beta

peptide antibodies; statins; and direct or indirect neurotropic agents such as Cerebrolysin(r), AIT-082
(Emilieu, 2000, Arch. Re@itol 25PBAF E 5Bt RI other AEGrbtRfbic &§EntS TFRRRFUNIN-HAdBN, the
compoundsgebthripreseali inyendionesst edsmbettisad wittbinddritorsief Praglyeopteien R-gp)dhe use
of P-gp inhibitors is krécr)lwn ta tré se sléig%d(i:n the art. Seg forl%xaggle, ancer esearch 5?%,
4595-4602?T§’§§fr8hn. ancer Ises.,az,bl'-lz f§9§), THnicer eseea?cﬁl,pgg’,l f‘?f’-fﬁ@ ( 396), =77
9 JANUAR Y2006 e D 3006423 PG LUSO02225 | reataticnial Rublisatitiss Wi0e641091 and

WO01/10387,The: dmpostanhiing isthat the plood Jeve) of the-Bsapinhibitor fe sugh thattexerts its
effect in inhibiting P-gp from decreasing brain blood levels of the compounds of the present 5

invention. Td'thaferdtRe BLgP iftifito? tRE coMPBURAEH the pRSEM IR b Edhedn
administerechabieisamedinerby e sarge«d titierent route of administration, or at different

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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times. The important thing is not the time of administration but having an effeajive Rlgagklevelsd the
P-gp inhibitor. 10 Suitable P-gp inhibitors include cyclosporin A, verapamil, tamoxifen, quinidine,
Vitamin E-T®P 83/Mo#dvir, megestrol acetate, progesterone, rapamycin, PCT/US02/22255
10,11-methanodibenzosuberane, phenothiazines, acridine derivatives such as GF120918, FK506,

VX-710, LY335979, PSC-833, GF-102,018 and other,stergids, Jtis1540.he ynderstoodythat additional
agents will f?te %ﬁnéﬂ tafg';\efrdloa% e sgm%d ungl[%qnlgoﬁd apee al (f)gg%nsidered to be useful. The P%a%d
inhibitors cambe. adrmistaeirdlly Cpakdmerally L (IWLeRrIMBEpS tEOT SERHEROT t6Fieafl -

sublinguallysectaliywntianasadiynintsathscally andnin 20-isplantaEhesthesanssiically effective
amount of the P-gp inhibitors is from about 0.1 to about 300 m%/kg/da%, prefer%bly blgut 0.1_to about
150 mg/kg Bt is FRARSISOPat FHTERY pdihtTmay Be"tRed 8l ofe dose, that dose May have

to t_Je. variedprap 2batimeasttherpationt'addnditon changes. Whenedmiistered oraliuthe $2gp
Inhibitors cgp be, adQJJQL.SE%E?ﬂqQ U%%aé%osaaﬂ?dfo@éxfé’éﬁa' gdoinisiation.as is lgywn tgfhose

skilled in the art. These dosage Torms include the usual solid unit dosage forms of tablets and
capsules a§3baxémras ligtRfdé3aye¥6rms such as solutions, suspensions and elixirs. When the solid

dosage forms aremgedaitis prefaised Hhat theyhe ofitbe systained@leaseHypre RethaidheR=gp
inhibitors need to be admiiz isteregagnl)éonce or twijce d%‘l»'%’ The aral osagg fgrms are adminjstered to
ail

the patient BREShAT §§ folrfifes y.cl’tt is 6%?éarlré:d thae:[he -Sglprﬁl ibi?ors]ben’-YSCerAW Y 2006

WO 080006423PCT118 SORA2 255 adrmeistereterittes et ecfevwar.times a day, more preferably
once or twice dailyigRos, L ispreleipdRatie Ry infibitorsor administereinsalidasage form

and further it is preferred that the solid dosage form be a sustained release 5 form which permits once
or twice daifPHEY M RIS Href&Fedt BRISHat BRBL 468536 TorRiad uskRF tHESt FF¥esfined <6 as to

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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protect the P-gp inhibitors from the acidic environment of the stomach. Entericg9ateg) jabletsopes well
known to those skilled in the art. In addition, capsules filled with small spheres 10 each coated to
protect fromWR0d0Ii2Stomach, are also well known to those skilled in the ar€(A/880RtR325Ihe P-gp
inhibitors can be administered parenterally. When administered parenterally they can be

administered 1V, |, depaIM, SQ.0r d60ARQ. 3, The.P-gedphibitars canybe giyen spblingaly. When

given sublingually, the P-gp inhibitors should be given one thru four times daily in the same amount

as for IM a@FRHSFaticHThE PIgPIRAIbRGZIEET b GRAER IRtcHTHOAY L PPheRGiVert My thisFbute of

administratigiyhesappropdate-desage fosngu2Qwiertnasal spray gy powdehascisknows to those
skilled in the arf. The dosa%e oﬁgg ng inhibitors_for int[anasal adminisgation is tq)e %ame %S for IM

administratidtf M P-§F HiBitorsTan B& Ghvsh int2tAScAl Kfien gRhien” bythis rodits of »°

adminiStratiomtheedppropriate dasage dodn tanr26imapalenedaliddsagriorayas gmknowndo those

skilled in the; agt- The Bror-inhibitars sande, givendepically. When divepdi JgjsHoui 8l 1 ene

administration, thé appropriate dosage form is a_cream, ointment or patch. Because of the amount of
the P-gp 30" iihiBitors né&EFER t¢be admRALEFEHTHE paRTris pref@Ped I HERVET, the afvddht that
can be deliyenegbby laceaicsds |imied.y Thereoreadwa or arode patehas may be reaikrets Thenumber

and size of the patch.is not important, what is important is that a therapeutically egﬁ ive, amount of
the P-gp infibi %sl: %%lgg d2 |vesr1é%£}‘1asfl(sj “rll%'l[vs\?ngqoofhsoseél%?(iIt;}érc}cml?hetgrt?cl-iﬂsg IR ,;LIS% 2006 WO
03/008423 PETRIS0A2/22255 The P-gp inhibitors can be administered rectally by suppository as is

known to those skilied Ebthgo%&;h%P-%@M@Mﬁ%becaqmﬁ@!stgmmgmws@a_saimmown to

those skilled in the art. 5 There is nothing novel about the route of administration or
parenternally (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 dosage forms for administering the P-gp inhibitors. Given a particular P-gminaiRitpAran9 gogesired
dosage form, one skilled in the art would know how to prepare the appropriate dosage form for the
P-gp inhibitdYO1@/M0skzuld be apparent to one skilled in the art that the exact B6E4§@2223Frequency of
administration will depend on the particular compounds of the invention administered, the particular

condition bejng tealgd. the.sqveily oLille LpadiionReipddigated, beACe, waIght gengralphysical
15 condition of the partlcu?ar patient, and other medication the individual may be taking as is well
known to aé#finistering physicians who are skilled in this art. Inhibition of APP Cleavage 20 The

compounds of theyiugntion ixhibit sleavage of ARR 1hetweearMet59amant Asps88 nundeyedtor the
APP695 isoform, or a mut Sgheﬁoﬂ or at a corre QFp,din%site of a different isoform, such as
r

APP751 or AISB?PE 61§ nEtHsiebt Borfti r&rreG 18 aXHRe“HRES s8EtYdE e While
not 25 vishimgp idwbe bwuhdtby ppadicctardheotys inimbifibn of Betoe tsecritases activity, isdhought to

nhibit produglian ofdieta, Amigid Reptde (A:bel)-npibitory actylyisdemanstgiag. o6 &

variety of inhibition assays, whereby cleavage of an APP substrat€ in the presence of a

beta-secretd8é&izymeli§ 3danBlZERtAe phédentRof & inhiieRgorpolinamuridsiUtorditions

normally suffigigattockesulidn €lepyagrptdhe . betarsersetase £leavagersitel Regduction-ofARR
cleavage at.the beta-secretase cI%avatqe ite Cé:)ggared with an untreated or énactive contral is
ol m

correlated vc\%ffﬁ?r%%bit%)?y ac’ﬁ?/ﬁy. ﬂ\ssay 3 syré1 €¥hat BanbetiSed 18 dé“r%én%??ate efﬁ(%aq} ®f the

compdlnd uB8QeXr SADFARNZ006: WO (8/0668423 POENY3E2/22255 ddhibitorsnef thesrvettiartare
known. Repjesgniatiye assay, systenys Are dasciedyorexample, i U Rategs Npu,§942.400,

5,744,346, as well as in the Examples below. The enzymatic activity of beta-secretase and the
production 5 of AAREUHSe dfalyZdifin HrGSSIGhSFvo "GSingdiiGralPe  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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mutated, and/or synthetic APP substrates, natural, mutated, and/or synthetic enzyng /Ry thedggst
compound. The analysis may involve primary or secondary cells expressing native, mutant, and/or
synthetic AFPOdR@PEH2§me, animal models 10 expressing native APP and enReI&yse2ayutilize
transgenic animal models expressing the substrate and enzyme. Detection of enzymatic activity can

be by analyf';(iasr 82 one rLr%(’)rlgaosf?:ilwe s%?%\@g% Ipé%d([:%;:tsp <§Wd%)§5}m@§’ by impunoassay, ,f_lﬂgg_getric or

chromogenic assay?lr—lP or other means of d on. 15 Inhibitory compounds are determined as

those havirfkehel gBilityi to dét®ead®the amdiifit ofBERFSeciasé RearjiPpittitict Flodudd in

comparison {0160l sshereietarsessetasannediatedcleavage inHbe serction sistemibabserved
and measured in the absencg of inhibitogy, compounds. 20 Beta-secretase Various forms of

beta-secrefdR8EhAtie e RABHA ARCAE

“AVailable and useful for assay of enzyme activity and
inhibitién of enzymesactivitypdhese inchide rnatve, frecosmitibant, andn25 bgnthetiofornss ef ke

enzyme. Hymarbei@:saqptase inkaoynasBeln i ARR,Cleaving EagymelRALE). Asbzyand

memapsin 2, and has been characteriZed, for example, in _ , 744,346 and published
PCT patenf@3Hlic&ohs 098/ 22399 (383939601 72158332 8n L G00BI69 £&s WEIPES in 30

literature pyidlicetions (Hussaie et.akc 1999, TMel. Gelbdyeuresti. 14i419%-42povassar etfal. £199,
Science 286:735-741; Yan et.al.,, 1999, Nature 402:533-537; Sinha et.al., 1999, Nature 40:537-540;
and Lin et.é?%ﬂ\l%yfuﬁﬁﬂ%ﬂ%ﬁ 4§§f.' ﬁln??ﬁgt?é_‘ tSHhstSY tf‘?l'eleenazT/cr’ﬁlé1 Eagg Sa'"fsrdL,%Deegen 35
descriied (¥¥098/22597TahdIMG00/27869). Bota-secretase can be -81 9 JANUARY 2006 WO
03/006423 PCT/U§(2/22255 sxitacted and puyrified frapm hunaan brain tisgue angsgan pe preduced in

cells, for example mammalian cells expressing recombinant enzyme. Preferred compounds are
effective to HSEIBRES09% of bewg_en given by this route, the appropriate dosage

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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5 secretase enzymatic activity at a concentration of less than 50 micromolar, @ giarabrRY 2006
concentration of 10 micromolar or less, more preferably 1 micromolar or less, and most preferably 10
nanomolar 8YeeHB00&F substrate 10 Assays that demonstrate inhibition of beR{-E8&y¢2332Smediated
cleavage of APP can utilize any of the known forms of APP, including the 695 amino acid "normal”

isotype describe Kang et.al 1987, Nature 325.733-6 the 729 aminocid isorpe desgribed by
Kitaguchi et. al., 1 l,ﬁa re %%?:530-%32, an 15tvlaﬁlanafs suléh as the Swedish Mutation '
(KM670-iNBY (APFRS\WV)StHee LoA@oh futatidh (VZLTER), HicRbtHets. Sees idi%exaktisle, FaMePatent

No. 5,766,846 andalse Hardy sbgNatyrmsenatal :2831 234, Jana ravevnel kawayasdaak
mutations. Additio,nalélseful substrates include the dibasic amino acid modification, APP-KK 20

disclosed, BFSSENRSIE, iR ¥0800/ 17360 PREYHRRE S APP ARG syAthetic peptides ROntaIRING the
beta-sécretaselclemagesiie] witdhyyre (& Tirgpanuteted foreme. @y SWnas geserbelt for im@mple, in

U.S. Patent No 5,942,40Q,and, \WRQO/Q3319. The,APE substrats antgips,thg hefa-seerstase gleavage
site 25 of APP (KM-DA or NL-DA) for example, a complete APP peptide or variant, an APP fragment,

a recombinbFe®r ¥Gdthetic AP, i5ta FESiBhIguhtitE. PFEREFRNY thelodnp Pl ritfudesthe
beta-secretasegleavagpsiteryseshty aHpepiidedayim-aryoiety resaful fonenarpatgassays for

example, having isqlation and/or 30 detection properties. Such moieties, include far example, an
antigenic eﬁi?é?@ 1‘§r°§ﬁt?b08y biﬁgﬁng%él fa %el %%?her %ertec%f)%a%ﬁfﬁy, g%ﬁﬁ%ﬁ%qsuﬁgﬁn;%fﬁnd the
like. -82 9 JASUARY2V06aMD 08/0062231RE TIUES2/22255AntEBodiesnPestivrsis eharactenstic of

APP cleavage can bemeaspired bydmmungassay Haingvariussantipodiesas desgrbed, for example,
in Pirttila et.al.,”1999, Neuro.Lett. 249:21-4, and in U.S. 5 Patent No. 5,612,486. Useful antibodies to

detect A belg95E16Y8 Lofex PR the TmondRioH HREb S SELG I8erteknsred  vascular

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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Louis, MO) that specifically recognizes an epitope on amino acids 1-16 of thedAJpgtas peptidens
antibodies 162 and 164 (New York State Institute for Basic Research, Staten Island, NY) that 10 are
specific for N PRe48ta 1-40 and 1-42, respectively; and antibodies that redSgFIER92R32%Mnction
region of beta-amyloid peptide, the site between residues 16 and 17, as described in U.S. Patent No.

>093,846. ANDoMles FaizsC AR &, YOHIPIGRAUAEAbIESIRS ORI pRARIAPP ang W02

15 antibody Irlalgggaagamst 590-596 of the Swedish mutation are also useful in immunoassay of APP
and its cleaverprrriuctdiag dbschibad it besbpasshteye 5 664 b2 @B, 721188 LREsHF Systems

20 Assays for-geteppining APP eleavage at the belerseeretase Cleavagetsitesarepwglh kn@wnin the
art. Exemplary assays, are descr'bof:d, for gxan;ple, [ Ut?i Patgrrglt Ic\>losa5,74§,3€f6 and gégez}lzemo,
and descrifSE FEAR ESaRbbeiong 95 Califree Rbayd ExSAIRI A ayd thal EarPBs Teed to

demoristratentien trikihitoryTactiviy of redcarhpo®nds ofi tie iri/entionade tdescribmplofordsxaniple, in
WO00/1736%, NEAYG3E1 93 L S RAUBNISN 43 400,300 37 46, SHEN 558 S o be 30

performed in cell-free incubations or in cellular incubations using cells expressing a beta-secretase

and an APPreibsaBRe AaviRgif BERRSecratise BavagRisHe Wit APP sulsttratd cOithhfng e
beat-secretasggleavagge sitengbAP R forwxanaple.sa eypplel ARPwer varianidgamABPr3bifsagment,

or a recompinant or synthetic APP substrate containing, -83 9 JANUARY 2006 WO 03/006423
PCTIUSOZB)%ZQ?WGXgm?ﬁlo gé%scetqlﬁreen?ﬁ:?&#- ‘6%\18—%&?1@ inéﬁj‘gatélaq}ﬁ ﬁgoﬁr'esence of
beta-$€cretase eszyimela ¢ragrmnt thdrebf, torre synthietideoragcdrimcaniipolypeptidepsamiant having

beta- secretage. activity and effective to clegye the betasseerptase 5 clegyagessite AR upder

incubation conditions suitable for the cleavage activity of the enzyme. Suitable substrates optionally
include derRZRvREhatESF BRHES R profeif@gycin, 10,1l-methanodibenzosuberane,

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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peptides that contain the substrate peptide and a modification useful to facilitage; g P ENE iRy or
detection of the 10 peptide or its beta-secretase cleavage products. Useful modifications include the
insertion of WRABWASHRRXIgenic epitope for antibody binding; the linking of a laB¥IGE8@2I&ble moiety,
the linking of a binding substrate, and the like. Suitable incubation conditions for a cell-free in vitro 15

assay incluge, [of, 2xample: 2ppIaAmAey200nangmoiat igdd Mool HbSALe Aapyimately
10 to 200 plcomollar enzyme, and approximately 0.1 hanomolar to 10 %icromolar inhibitor compound,
in aqueousesHigtionT at@nigsprédiidate pH BRAC?, at ippickinratefe 372k grdeatc, $6ea fimeheriod of

approximatghy, 19 20minutes s houss.cHaesesRcyhation crnditiensraraexaaplany«imdy angd can be
varied as required for the particular assay §ro,mponents angd/or degsired measuremecpt S Etem.
Ao onf i

OptimizaticH o iRt fctibatidn 26ndifisns e PRFASHarra&dhy Tonthonents Should §EE5T for the
specifi§ betaegecretasehemeyme usedrarel 2 its pHeptimuhy, adysadditiondltenzynesedied/oednarkers

that might big ysegh i the.assay, anddhedikg. Suchapimizaton is. radting angwi gy reguirg undue
experimentation. One useful assay Gtilizes a fusion peptide having maltose binding protein (MBP)
fused to th®@ CE&FHnAR 5PaEm odddS b O35 APPRBW: e BPL ForfiBH iE eaptited Oh dii'Sssay

substrate byratMBP captse antibogyeinabhstiennfdhe capturerddugion: praessin teipesence of
beta-secretase results in cleavage o dthe.substrate at the beéra- cretasetﬁleavaq site.r@nal)%?is of
the cleavagé'activity &&1T be, foFex@RTHIE BT imMaRERsESy 3F3s Eavade protiicts. DA
immuih@asssactetectst@dnigoe pBatEIANTARY 2066 FYODI/0CE42RPICTIE 80222265 epitbpe

exposed atthe carbaxy terminug of the cleavggfusiqn protein, for example, using the antibody
SW192. This assay is described, for example, in U.S. Patent No 5,942,400. 5 Cellular assay

Numerous cell-baked R3ayE kehrbe HEEd 18 2RIy B! SetfetaS@Actiity afdt preEsESAy of
APP to relgasesdthetally . When administered 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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Contact of an APP substrate with a beta-secretase enzyme within the cell and jn the pr
absence of a compound inhibitor 10 of the invention can be used to demonstratgééﬁasg%zgssgg
inhibitory ac@ty3@t4d3compound. Preferably, assay in the presence of a usdfGIiRRIBR3A»Tompound
provides at least about 30%, most preferably at least about 50% inhibition of the enzymatic activity,
as compared with, & pongnibited copirol. 15, one empodiment gells dnatnatuialy.gresg heta:
secretase are used. Alterngﬁvely, cells are modified to express a recombinant beta-secretase or
synthetic vai@ROSiARHE as distussenabovet rpreAPPiduledrate rhB§ berddded to the culture
medium and is preferally gxpressesiindbg cells: GRlls2inthal natuadly B¥prass1ARPs variant or mutant
forms of APP, or cells transfor e,qf{o xgress an isoform of APP, mutant or variant APP, recombinant
or syntheticRPB? @P?Wgﬁﬁef%]o §3§1t Bti& KPP heptide or fusion protein containing the beta-
secretdse APP cleavage $ite tahtbiengsedverbvideolthat tee 25ub@redsedtiAPR stpermitteddo contact

the enzyme and gnzymatie, cleavage actiyity canbe analyzeds Hymangel lings dhat parmally,process

A beta from APP provide a useful means to assay inhibitory activities of the compounds of the
invention. MdHLEGEA N R1gRse HRAIBEECID andist otfer SREVERR prRRRESINtG WA cultBR® medium

can be meaguraddoriexagyie By inRMBa0assRNoFUGHGRS \WeSieHa hator enzyasplidad at e
immunoassay (EIA) such as by ELISA. Cells expressing an APP substrate and an active beta-
secretase cﬁg%sgg?ngfbr eag?rﬁl%%rgs@?celcgﬁj %%tﬁr?ﬁdund 35 inhibitor to demonstrate inhibition of
enzynh@tic activityldas sB5QYLIANGARYP206E WA 930064 2R RAEH SOR/22255actmpdned viittea

control. Activity qf beiazsecrefase £R0 DR dpgasired byianaysisafne, Qnmose sleayags praducts of

the APP substrate. For éxample, inhibition of beta-secretase activity against the substrate APP would
be expecteBds detiddge refERPT B peic betdiecreiéd ntioRed APPLALAVEHEDrodU®E such as

A beta. 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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Although both neural and non-neural cells process and release A beta, levelsof
beta-secretase activity are low and often difficult to detect by EIA. The use of %)éﬁ'm%%%%én%vn to
have enhan®&3ésL8cretase activity, enhanced processing of APP to A be®( Ek8f22&ttranced
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 pravides cells hayving enhanced
beta-secrethrgl"e géﬁ\ﬁty%ld %}rlgduéfh\éegljtn%ﬂrrlltsacﬁeA t?er%gvtvﬁét car? Egﬁgggﬁ{; ar%né\é%ur%g Sifsuch
assays, foreseiraple, thereellsdegreibing APRend psaBéeretasarardlineubati@tieing 8ultdie -medium
under conditigns syigblesfos heta-fecrelaseenzymaticacidtysakith 20 £1eavage. 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 th&4mBHAYBRE TR 9BFFdgmhENRtSf RBEARTRE AR afes!ish %u%a%%c&}rﬁﬁared
with the contfolaThe cleavage hproduetsyofAP P narvberanatyzedpfor examples imgimmtnea25
reactions withspecific apiodies, go.diagissed abgve fsleugdaels gt apalypis ohpeta-sgcretase
activity incWJdte prlmhry%uman neuronal cellS, primary transgenic animal neuronal cells where the
transgene isPramyBitta s SNEN™Es thase of Bsstdifne 293 BN ditecexpresafhgdRrPY forexample,
30 APP-SW,alp Viveassaus: ¥mal Aodels Vasiaus-anipial needels cage-used g anadyzere ,
beta-secretase activity and /or processin%gif APP 1o releaésg A beta, as 35 descr?ijtared ab%v . For
example, tr8H588%ic anfRSIEBxpreaditid S8 § JARTAR Y %006 W& FSI006433 BET/UES 55 APP
substrdte aagdheiassocretase éneyniePCandrelused4dpmdemanstrateyinhibitdn/zactivitpobthenic
compounds, g he, invention. Serialn lansoepic @ﬂm@ﬂege'mvw%m desgribed: forexample, in
U.S. Patent Nos: 5,877,399; 5 5,612,486, 5,387,742; 5,720,936; 5,850,003; 5,877,015" and
5,811,633, BhavRataRestidly 195 CRAtURE 3#8528nalysis 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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Preferred are animals that exhibit characteristics associated with the pathoph Sﬂﬁﬁ)’A @(?
Administration of the compound inhibitors of the invention to the transgenic mibce escr?lge 98?1erein
provides anVfeigpd@3method for demonstrating the inhibitory activity of the BER(pPO0AARRSSS
Administration of the compounds in a pharmaceutically effective carrier and via an administrative

route that reaches [he targeh tissye jr Al anpIgRrialg, fisrapsulic ameyntisalsg prefered. 1
Inhibition of beta-secretase mediated cleavage of APP at the beta-secretase cleavage site and of A
beta releaseresibedandlyzed 7l #fese &RiMalsHREasufBIEIbAREge Frabhient@FR TERSdfMehal's
body fluids suchas sarabrahfiyideor tissues. Analysis of brain tissues for A beta deposits or plaques is

20 preferred. On contagcting an APP substrate with 5beta-.secr tase enzyme in the presence of an
inhibitory compoufic® F]E%Cn?vecrﬁf“ Oélr%? Sunidet c%rfil ﬁ%ﬁ%‘%%ﬁ%:?enjf (Q b\éﬁ%it%%ﬁzyr(%tic%rentead"iated

cleavafe obAPR-andfor seleasetof A betaifrohythetsubstrate;ehe 28-compodnds af thehimmention are
effective to reduce beta- segretase-mediated cleavageniARR aldhebetaseqrplaseflgavage site

and/or effective to reduce released amounts of A beta. Where such contacting is the administration of
the inhibitdr§TomFPIRISERRIAPSAtich BLGTARFhAFMBYel F51530 8REMPRS skt above,
the compoundsarp-ebestiveto regyce A beta deposition in brain tissues of the animal, and to reduce
the number %nd/or size of beta amyloid plagues. Where such administration is to a human subject, the
APP suybstrate . . . . . .
compounds—afe—éﬁ)eéﬁveﬁﬁ inhibit or slow the progression of disease 35 characterized by enhanced
amoubfis of A betasieastew théal87 FSANIUARYZ0061WO 0BI0G06Y 23R CTESE2 L2255 mdgression

of AD in the, Rd/petp prevent gosefordevelopment; of AD igg patientiat rigkdorthe sisgases
DO e g tne L0 A e s A2 Sesne e snangegPy rerein:

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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All temperatures are in degrees Celsius (C). TLC refers to thin-layer chromat@gpamy Arsy retms to
pounds/int. 10 h refers to hours. HPLC refers to high pressure liquid chromatography. THE refers to
tetrahydrofuvée 03/madesfers to lithium diisopropylamide DMF refers to dimethyB(PRisiRiz3S35 DIPEA
refers to diisopropylethylamine EDC refers to ethyl- |-(3-dimethylaminopropyl)carbodiimide or
1-(3-dimetryl%ngn%qrggyl)-&ethylcarbodiimide hydrochloride. HOBt refers to 1-hydroxy benzotriazole.
HOAt refers—rt‘e%%ﬂyé‘rexyﬂ-azabenzotriazole. 20 HATU refers to O-(7-Azabenzotriazol-I-yl)-N,N,N',N'-
tetramethyluroniubreskafluoropiaasstaas 1 NNV efeBRB N-heah§FRophdIIRe NBSTeRaS t&Y
N-bromosugginimide < TEABfars teatrictdaming 2 PQC refersiie &Argiunethdathexw aatkonyl or t-
butoxycarbonyl, -CO-0-C(CH3)3. CBZ refers to benzyloxycarbonyl, -CO-0-CH2-phenyl. FMOC refers
to 9-fluoreryImetbyitddrbBnats. PEA refes triff%‘f&?et%é&id, gﬁ%—b’do‘#.' 3FEDI rferdto’ -
1,1'-casborgidikniclazote. Sajinerefss to an alfsedud saturatéddbddisimtehlodieiee solutionbeta
Chromatograp olumn and fl hr t efers ification/sepatrati f cuppounds
expressedg%lrslc(?l{jé%ért%% XJLA %‘%’R%@%&gv%%%é%oao%&%F%‘gr‘lggs%%{}zézz gse%élﬁje%%'. gl
understood-thiat 2he affpropkRéE fraRRAsHEea bbbled apdtvRRAtrated RPGiveRRe @siréfino
compound(s}1GMR; refersde G-id magnetis resgnance; snactnsearys chemicahghifts are(irpprted in

ppm (8) downfield from TMS. 5 NMR r)%f?egrvi ﬁt(f)% gr;ggle}ger s(ngrtgﬂ) msatgapteélr(% rIegcl)Qggt’:eN%Recérﬁ)asgopy,

chemical K& are TRpSredSH Ppht{d
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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from TMS. IR refers to infrared spectroscopy. -phenyl refers to phenyl (C6HS).gLOAWS feterSEpgrass
spectrometry expressed as m/e, m/z or mass/charge unit. MH' refers to the positive ion of a parent
plus a hydroy@r39m2E| refers to electron impact. Cl refers to chemical ioniZ2EORSFAB Y ers to fast
atom bombardment. HRMS refers to high resolution mass spectrometry. 15 Ether refers to diethyl

ether. Phar&%cegrgg%lcl)y acceptahle refers fo thpsepropgrtigs, apd/orsubsianges which are geceptable

to the patient from a pharmacological/toxicological point of view and to the manufacturing

pharmace(REGFEREMisPfrom BPHySREFEREATIEal 20HIRE of ViehF RFEREINg EBRTFGRItion Torfulation,

stability, patentrageeptance andbinayailabiity. ¥hepsptvant paira e msed nbe iagios v salvents

used are volume/volume v/v)}. When the so iIité/.of a stolid irla solvent is Lged the 25 r@tio of the
l't,'l. f}i) e ye ase

solid to the SoW&EHI8 WveffhtA/olime Wi B Ter6rs 16 henzstiazol-1oylos -~ Secre

tris(dindethylaminayphospheniod HeB@flucropénsphated TBRM S Clneferscns-beiyldahéthy syl
chloride. TRRMSQT{ refers to Lhutyldimethysilyl yiflugsulfogic 30 agidieste Jrisqmy 2lafefers to

Down's Syndrome. APP, amyloid precursor protein, is defined as any APP_polypeptide, including APP
variants, moRStiRa BhY idot6rHEe fRLXERNEVES ditfiseddY USRS PESHN0. 25 2656 5245, 29 9

JANUARY 28p6:\W&) 031006423 MG R S22 22 55:Akata, areploidibetanpepiidadsdefnagiasany
peptide resulting from beta-secretase medjated cleavage of APP, inclugding peptides of 39,,4D, 41,
42, and 43 Lzlalsm’e’l%%laci 8, a\r%l ex étﬁaﬁl% frgriﬁethep Héé%qe:grge%é)s% cl%gvab%ts%tgttgoélmir??ac% 5 39,
40, 41042, pe@3i Betasecreiase (BARCEISASPL MeEmapsind)dgan aspedtdts. Useful

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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protease that mediates cleavage of APP at the amino-terminal edge of A betaghlwRaABetereeeretase
is described, for example, in WO00/17369. 10 "Pharmaceutically acceptable” refers to those
properties ¥y GEtances that are acceptable to the patient from a pharnfcblogfieardxicological
point of view and to the manufacturing pharmaceutical chemist from a physical /chemical point of

view regarding composiion. damulatign, siablity..}S patignh accepiangeAnciiaauaIaplily
therapeuticaﬁ)ly effective amount is defined as an amount effective to reduce or lessen at least one
symptom oPERE adiSeadoBeifiaraated ot fd Peducecoraitiap oREetBi e or MbrE HRRAY mbfkers or
symptoms gt the-diseaser 20 iapsent ipvention provides aempounelsecompositions, 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 tel forireatiomseelyeta-amyloid deposits in the 25 brain. Unless defined otherwise, all
scientific and techpical, terms ysed_herein haavsesg\fssaghqlm%gnir{gsgﬁ crymaply;yndersiapd _by one

of skill in the art to which this invention belongs. The disclosures in this application of all articles and
referencesS SOFRERRFNFBAERS Yar@ 1SRG HeTdRthy ke fdrBRcd CTHESHRRRGo R isifistrated
further by thedelewings examples whishtaredotda bie onslivedasdlimtingstheripyaation im sgope or
spirit to thet ecificldgrocegur.es %%scribleglsin them. Thaebstaging m);:ite&{iaclzs ang vaéious}i&?éfermediates
may be 35 obtained frém colrrrfmer?:niaPsoureclcreKs:,e prcéf)aredg from cgmmerc%ﬁ? “Gt'o JA AﬁVZOOG
WO 0870068423 PIGTIUSI222268 avdiabléergasidcompoudelsone praparedogsiagsesitkRhewn
synthetic mgthods <xgmales:3, Bypthesischunthesis Ol M (3-aminor2-hydroxy-pEaRy))-ary| and
heteroaryl- _ .

presence of a useful inhibitory compound provides 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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alkylamides of formula (1), formula (la) and formula (Ib) The following compounésIANBARY 2606
prepared essentially according to the procedures described in the schemes, examples 10 and
preparation3v€eeIdfe#2erein. The names of all compounds herein were gener&EHERR22A5M part by
using the Advanced Chemistry Development Inc. (ACD) nomenclature program, IUPAC Name Batch
Version 4,4.50r5, 0 Che%c)iraw Ultra versions 6.0 _or 6,02. 1 Qé\?%JANUARY 2006 WO 03/006423

PCTIUS02/5388E 016" 1D 2075 5 E 192 9 ARNUARY 2006 W& 031006523 BeT70803152255

Table 1 - corRinsetcFatiy 22108LY JAN IPARY2006 \WOHE3/006423BompedidtaniforitENARRMS
No. 1-{(1S.2R)sdhenay!-2-5881 94pepsoxy-3{ @ HRMSetheybeazyl) aeinel REepYRecaled ¢y
3L -dioxidg S o 238 A D L O 2 eI Py OO et case
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
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2-{(1S,2R)-1-benzyl-2-488.2177 ydroxy-3-[(3-HRMS ethoxybenzyl) amino] propyIj&RICARY 2006
3-(1,3-dioxo-I,3-dihydro-2H-488.2185 isoindol-2-yl)propanamide ydrochloride
3-{(1S,2R)-WVoeiAfl622379.2325 ydroxy-3-[(3-HRMS ethoxybenzyl) amino] propyfAgii@d225s
4-(4-fluorophenyl)-4-479.2346 oxobutanamide hydrochloride 4-{(1S,2R)-1-benzyl-3-[(2,3-437.3
dimethylcyglghexyl) amingl:-2- ydroxypropyl}-3- henylbutanami -é(lsc%%)-1gjeenzyll-%-é[3-%40.3
(dimethylar(;?%%&%))-z,S)ZLE%CEErtnrétﬁi/elIprof?o;ﬁ/am%’rrl)%t}%lz-Sf/etfr]E)?)é(%/Srsoepyl)Ea -%ygnnylbutanamide ° >
6-((1S,2R)-IeBEmA 334 8- 44D {diremylanm )iy Pt dimethy I pEdsy [JaRARERENAFdroR¥propis-3-
henylbutanamjde 7 +{(4S,2R)-1-benzaia4 3. ydoxy=3r{d- henyviethyl)amiraleropwys- been
henylbutangmide 8-{(1S,2R)-1-benzyl-2-411.3 ydroxy-3-[(1,2,2- trimethylpropyl)aming]propyl)
et 53588 UK Wiz o EHE,

-2-phenylb(ERSAIBEPCTARE D2/ 649 RY 2006 W8 03/008423
5 5,612,486; 5,387,742; 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, and to
reduce the number and/or size of beta amyloid plaques. 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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9-{(15,2R)-1-benzyl-2-411.3 ydroxy-3-[(1,2,2- trimethylpropyl) amino] propyl) -3 grenylkRtarrgosle
compound ith methyl hydroperoxide (1:1) 10-{(1S,2R)-1-benzyl-3-[(1,3-411.3 imethylbutyl) amino]-2-
ydroxypropyQRodeey?utanamide compound with methyl hydroperoxide (1:1)PCT/US02/22255
11-{(1S,2R)-I-benzyl-3-[(1,3-411.3 dimethylbutyl) amino]-2- ydroxypropyl}-3- henylbutanamide
12-{(1S,2R)-l-benzyl-3-[(1-397.3 ethylpropyl) aminel-2- ydroxypropyl}-2- henylbut id ound
PR S MO ST e b e
ydroxypropgH-RheHylsutBAfAfds 13 (ISIR LN IRB38igEaRRIorobenzyl)-2-hydroxy-3-
[(3-iodobenzyl) amino]propyl}- 2-(5-methoxy-1,2,3,4- tetrahydronaphthalen-I- 1)acetamide

i)%zdéi-r(]i;/?mlgq-z_-g?gg %Zetg%)é)‘ppgggl]w-((ls,2R)- 1-(3,5-difluorobenzyl)-2- hydroxy-3-[(3-
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(CHi)sz.
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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ide 16-{(IS,2R)-1-(3,5-678.58 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) amir@[pxeRyYBRY 2006
2-[4-(2-ox0-2-pyrrolidin-I- lethoxy)phenyllacetamide 17-{(15,2R)-1-(3,5-643.86

difluoroben2y-23M96#2XKy-3- [(3- iodobenzyl) amino] propyl}- 2-(4- [(methylsulfBaYIasai3pphenyl
}acetamide PCT/US02/22255 -95 9 JANUARY 2006 WO 03/006423 18S-{(1S,2R)-1-(3,5-594.34

difluorobenz drox [(3; iQdobe ami ropyl x0-4-pyridin-2: louta Pgrrlgder
19-{(18,2R)- 225% 93. 43I%Iu(cl)robenzy t)'/ﬁ}y OE&%@ [(§¥§do e‘rﬁzy ar¥n|go pzrfopycf}tC are
2-{4-[2-(4- nﬁ@ﬁyma@@wp%@m}m@em}aﬂ&mm@2925[34%%2%@4&82

oxoethoxy)phenyltdk((1$2Rrd- (3£bdiflld;arpbenzaél)gaey@toxyﬁeﬂénmenéﬂ%@{&ieelzeggpyl} aceta
ide 21-{(1S,2R)-1-(3,5-619.51 difluorobenzyl)-2-hydroxy-3 53 iodobenzyl) amino] propyl}-

4-(2,3- duhy&%ﬁWﬁ@%rﬁMﬁEﬁtaﬁ‘ﬁ%uH%Pofted 1n 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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22-{(1S,2R)-1-(3,5-635.44 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) amino] BrépMNIARY 2006
2-methyl-2-(2-methyl-2,3- dihydro-I-benzofuran-5- 1)propanamide 23-{(1S,2R)-1-(3,5-687.89
difluoroben2yIP-23196#2ky-3- [(3-iodobenzyl)amino]propyl)- 3-hydroxy-4-phenoRGIUSIBRZMtanamide
242-(1,1'-biphenyl-4-yl)-N-655.88 {(1S 2R)-1-(3,5- difluorobenzyl)-2- hydroxy -3- [(3- iodobenzyl) amino]

propyltbutan ami 1S, 2R 71 91 difluorobenzyl)-2-h A i
[(3- |odobenzyl)arg£|}|o pr%pyl) i’ %nGCl))xyp eﬁyl‘)D uct%namlé 5%! % SR) 1- (§1 B 4%eé)§ de
difluorobenz g2l hya@dxy-8r {B8- |odéﬁi@z%@ﬁﬁﬁéﬁﬁopwe@l@tsﬁenogﬂlsﬁéfﬁﬂ?acetfa’frnidé\PP,

PCT/US02/222b54 98P JANUARY 2866 WO 03006423 272-[3:610r034-Chox8-1a3-130,7 and
dihydro-2H-isoindql-2- %nphenyI%N {(é 2R) 13(;3 - (#fluor benzyl) -2-hydroxy-3- [(3- |odobenzyl)

mnmo]mnﬁﬁﬁﬁﬁsé%% aQQS g cleavagé site to amino acid

39, 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
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difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl}- 4-(2,4-dimethylphenyinG ARabacmsmide
29-{(15,2R)-1-(3,5-677.83 difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amino] propyl}-
4-(7-methoX¥y Q@ 031e4bA3]- enzofuran-4-yl)-4- xobut anami de 304'-[4-(((1S,2R)-RUBGS A 22258
ifluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl)amino]propyl}amino )-4-oxobutanoyl]-1,11-
'pheny'-Z-Caemgﬁ%ql%b’lé #D-1437:686.89 MugobapzulZ-Dycrary: 3{(3aggbenzyf Amine]
propyl}- 4-{2- [(methylsulfonyl) amino] phenyl }-4-oxobutanamide 32(22)-N-((fS,ZR)-l-(3,5-640.89
difIuorobenz%bt’)ﬂzfrﬁfdiféxyl%tlffgiﬁ)dobenzyl) 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- yl) phenyl] propgnamiq% 34-{(1S,2R)-1-(3,5-619.91
difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amitiet propyi}- 2-(2,3-dihydro-IH-inden-5-

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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1)butanamide 35-{(1S,2R)-1-(3,5-569.67 difluorobenzyl)-2-hydroxy-3- [(3- iodolpgnayl) aronobosepyl}-
2-(6-oxopyridazin-I(GH)- 1)acetamide PCT/US02/22255 -97 9 JANUARY 2006 WO 03/006423
36-{(1S,2R)MO(838®#2393 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl) aminoPEBp$l2/22255
2-[(methylsulfonyl)amino]-4- henylbutanamide 37-{(1S,2R)-1-(3,5-623.24 difluorobenzyl)-2-hydroxy-3-
[(3-iodobenzyl) amino] propyl}- 2-(4-hydroxy-5- |s,9§b<ipyl -2- ethylphenyl)acetamide
38-{(1S,2R)-1-(3,5-619.38 difluorobenzyl)-2-hyd =3=f{3-iodobenzyl)amino]propyl)-
2-[4-(2-methylprop-I- enyl) phenyl] propanamide 39-{(1S,2R)-1-(3,5-675.74
difluorobenzyl)-2-hydroxy-3- [(3- |odobenzy ino]propyl)- 2-(4-(thien-2-

Icarbonyl)phenyl]propanamide 40(2 2R)-1-(3,5-645.63 difluorpbe zyI -2-hydroxy-3-
3-iodobenzyl)amino]propyl)-2- th Xyz2- thyl) propa idelf41-(1 -1-(3,5-634.68
( yhaminolpropy) gﬁ\r,ne %y)p peffal) (13271

difluorobenzyl)-2- hydro ©
N

LA

s IRak
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[(3-iodobenzyl)amino]propyl}- 2-[4-(2-oxopyrrolidin-I- 1)phenyllacetamide 42-{g1 $ARR)AIRB.20081.75
difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl) amino] propyl}- 2-(3,4-dihydronaphthalen-I- 1)butanamide
43-{(1S,2R)WMEWeH2.461.2 ydroxy-3-[(3- ethoxybenzyl)amino]propyl}- 2- (4PCT/US02/22255
isopropylphenyl)acetamide compound with methyl ydroperoxide (1:1) 44-{(1s,2R)-1-benzyl-2-465.2
ydroxy-3-[(3- ethoxybenzyl)amino]propyl}- 2-]4- é ethyl hrio Bhenyl] acetamide PCT/US02/22255 -98 9
JANUARY 2006 WO 03/006423 45-{(18,2RF‘%%@4*§% -(3,5-440. orobenzyl)-2-hydroxy-3- [(pyridin-2-
Imethyl)amino]propyl}-3- henylpropanamide 46-{(1S,2R)-1-(3,5-421.2 difluorobenzyl)-2-hydroxy-3-

[(2-methoxy-I- ethylethyl)amino]propyg-3- h%pan aSmi de 47-{(1§,ZR)-1-( -407.3
difluorobenzyl)-2-hydroxy:3- WQ_W,'N o )LN/\H/N\/:'\/N
o = F S =
A BT
70 F 86

133

2 ‘N cl
N=
= Vé
=N =
\ p /N.N’A\n’NiE/A\V/N
168 NFNO —\QF

Table 2
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ethylethyl)aminolpropyl}-3- henylpropanamide compound with methyl hydroper@Xag (JARY 2006
48-((1S,2R)-3-(benzylamino)-1-439.3 (3,5-difluorobenzyl)-2- ydroxypropyl]-3- henylpropanamide
49-{(15,2R)WUdHHBI33 difluorobenzyl)-2-hydroxy-3- [(3- ethoxybenzyl)amind)pisp§¥p/22255
3-phenylpropanamide 50-{(1S,2R)-1-(3,5-429.3 difluorobenzyl)-3-[(2- furylmethyl)amino]-2-

ydroxypro H-3=heaiprepanamide 53-L44-S2R-1-(3-5-460-2¢k
Yémpolifraly 'V Pa_@ﬁﬂﬁﬁﬁﬁ&'i&hg’ NS didind ' -
[(2-methoxy-I- wihylethyl)amino]propyl}-3- (1H-indol-1L-yl)propan
ydroperoxide (1:2) 52-{(IS,2R)-I-(3,5-446.3 difluorobg
ethylethyl)amino]propyl}-3- (1H-indol-I-yl)propanamide compour
53-[(1S,2R)-3-(benzylamino)-1-478.2 (3,5-difluorobenzyl)-2- ydrd
compound withethylydrapsioxide 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-{(15,2R)-1-benzyl-2- 411.3
hydroxy-3-[(1,2,2-
trimethylpropyl)amino] propyl}
-2-phenylbutanamide
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PCT/US02/22255 -99 9 JANUARY 2006 WO 03/006423 54-{(IS,2R)-1-(3,5-468.3 Aiflypsebenadl 3-[(2-
furylmethyl)amino]-2- ydroxypropyl}-3-(IH-indol-I- 1)propanamide 55-[(1S,2R)-3-443.3
[(cyclopropWyeetBYD@dino]-1- (3,5-difluorobenzyl)-2- ydroxypropyll-3-(1H-indoP¢-T1YiSA3(3arf@mide
56-{(1S,2R)-I-(3,5-604 difluorobenzyl) -2- hydroxy-3 [(3 iodobenzyl) amino] propyl}-

3-(1H-indolH-yhprepai

araba

e Y Rl A So-48%

v Uléltlfly

zyl)-2-hydroxy-3- [(4-

ethylbenzyl)amino]priapsib2y {£-isapeopylphenyl) acetamide compound with methyl ydroperoxide (1:1)
58-{(1S,2R)-1-(3,5-449 Bw=liflutwoberiyi-24ipdrexy-3- [(2-metho

(4-isopropyfiphenyl) gcEt mﬁ@j’%ﬁgg? 354235

ethylethyl)clmlno]pro; 5 )s/oprop enyl “acetamide comp

xy-I- ethylethyl)aminolpropyl}-2-

3 if luorobgnzyl)-2-hydroxy-3- [(2-hydroxy-I-

ound with methyl ydroperoxide (1:1)

10

N-{(1S,2R)-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

-95-



60-[(IS,2R)-3-(benzylamino)-l-467.3 (3,5-difluorobenzyl)-2- ydroxypropyl]-2- (43 ISRRIGRKENSHYE
acetamide compound with methyl ydroperoxide (1:1) 61-{(1S,2R)-1-(3,5-485.2

difluoroben2y-23M062%y-3- ((4- ethylbenzyl)amino]propyl}-2- (4- (methylthio) PEERP2423amide
compound with methyl ydroperOX|de (1: 1) 62-{(15,2R)- I -(3,5-453.2 difluorobenzyl)-2-hydroxy-3-

[(2-methoxy-

JANUARY
iethylethyl)
(1:1) 64-[(is
phenyl] acq

I riglylc
2006 WO

yhaengioropy ks

rtamide c(

amRY. @l-‘i-ﬁﬂ 2 (3,5-difluo

anam

pmpound with methyl

I] acetamide PCT/11S02/22255 -100 9

ﬂ"/ﬁ%éﬂ&@@l—)((i&?&)ﬂy@ﬁ 39. 2 difludrcbenzyl)-2-hydroxy-3- [(2-hydroxy-I-
amino]prapyi}=eqdesirmethyitiio) prsmy]
5,2R)-3- (by

pmpound with methyl ydroperoxide
- ydroxypropyl]-2-[4- (methylthio)

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

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-{(18,2R)-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-



ydroperoxide (1:1) 65-((1S,2R)-1-(3,5-497.3 difluorobenzyl)-2-hydroxy-3- [ (3-9 JANUARY 2006
ethoxybenzyl)amino]propyl}- 2-(4- isopropylphenyl) acetamide compound with methyl ydroperoxide
(1:1) 66-[(isRR P3N Isddglamino)-1-433 (3,5-difluorobenzyl)-2- ydroxypropyl]-2- R TEopp3Aghenyl)
acetamide compound with methyl ydroperoxide (1'1) 67 -((1S,2R)-1-(3,5-477.3

I‘I

vAarosevny

difluorobenzyh) 32
68-{(1S,2R)-I-(3,5-5
isopropylphenyl) ace

(1:1) 70-{(1S,2R)-1-(

é’)ff Eh\iAlflalé i_bg(u I_yij(g['l III IUI

3: difirerohenzy hdshyslroxy-3- |

4812 tifluerebenzyh 3=

namide

2 LAt
3-iodobenz

jdeng9}({KLS, PR)2R|315-408:8 difluorobe
ethoxybenayl)amino]propyRE2IazmethiRrSpHenyl] acetamid
furylmethyl

%yPt

opyl)-2-(4- isopropylphenyl) acetamide
yl) amino] propyl}- 2- (4-
nzyl)-2-hydroxy-3- [(3-

e compound with methyl ydroperoxide
amino]-2- ydroxypropyl}-2-[4-

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-



(methylthio)phenyllacetamide 71-[(1S,2R)-3-(butylamino)-I-436.9 (3,5-difluorob@dAaLPARY 2006
ydroxypropyl]-2-[4- (methylthio) phenyl] acetamide compound with methyl ydroperoxide (1:1)
PCT/US02/32Q880463239 JANUARY 2006 WO 03/006423 72-((1S,2R)-1-(3,5-28T/2S02/22255
difluorobenzyl)-3- {[2 (1 3- dioxolan 2-yl)ethyllamino}-2- ydroxypropyl)-2-[4- (methylthio) phenyl]

Arana g

acetamide /3 ng, jgi @Q“@ : u[ﬂuy'ch”LYU 2-5
a

(methylthio,
(3,5-difluor

752-[4-(benzy|oxy)pr

amino] pro

phenyl)

pyl} aceta

yeEq

2y 93

tam&aebZ{{Sy[lZ -(banayleny)s4,6-727.97 im

Z%é?ugé 18 IR}Z(85

bbenzyl)- g’[-(deG’)@ bsx[éali@dotwmzyk)ah}wr o]propyl}-3

[{3-iodobenzyl)amino]propyl}- 2-[4-

ethylphenyl]-N-{(1S,2R)-1-
ethylbutanamide

difluorobenzyl)-2-hydroxy-3- [(3- iodobenzyl)

S 3’&) 1-(3,5-583.79 difluorobenz

yl)-2-hydroxy-3- [(3-iodobenzyl)

amino]pro

yi-$r2t

ﬁ)lHchéw)l)_Hl Halslauuuc
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-



77-{(1S,2R)-1-(3,5-665.89 difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]gropN}JARY 2006
4-(7-methoxy-2,3-dihydro-I- enzofuran-4-yl)-4- oxobutanamide 78-{(1S,2R)-1-(3,5-553.4
difluoroben2yp-83[¢8s4@8hylbenzyl)amino]-2- ydroxypropyl}-2-[2- (dipropylamind®e¥fidit2222acetamide
79-{(1S,2R)-1-(3,5-499 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(4-hydroxy-

3-methoxyy

ydroxypropyl}-2-(3-

81-{(1S,2R

dimethoxyphenyl) ac
ydroxypropyl}-2-(3-t

Aicl £ SI2RY-1-(3-5-469
gﬂ(fé?jﬁfiiéfb,gx) (O, 05077

iexyphenyhacetamide G T/US02/22255

Lo H A I
o GO0

2nzyl)-3-((3- ethylbenzyl)amino)-2-

1102 9 JANUARY 2006 WO 03/006423

-1-(3,5-51B38difliorabenzyl)-3-[(3- ethyllbenzyl)amino]-2- ydroxypropyl}-2-(3,5-

[tite o ard R (335-525

.4 difluorob

enzyl)-3-[(3- ethylbenzyl)amino]-2-

len-2- ?Lfiﬁa-pyrazol-1-y|)acetar‘r ide 83-{(1S,2R)-1-(3,5-524.5

46

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl)amino) propyl}-3-
phenylpropanamide

421.2

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)

407.3

48

N-{(1S,2R)-3- (benzylamino) -1-
(3,5-difluorocbenzyl) -2-
hydroxypropyl] -3-
phenylpropanamide

439.3

49

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-~
methoxybenzyl)amino]l propyl} -
3 -phenylpropanamide

469.3

50

N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(2-
furylmethyl)amino] -2-
hydroxypropyl}-3-
phenylpropanamide

429.3

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)

460.2

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)

446.3

53

IN- [ (18, 2R) -3- (benzylamino) -1-
(3,5-difluorobenzyl) -2-
hydroxypropyl] -3- (1H-indol-1-
yl)propanamide compound with
methyl hydroperoxide (1:2)

478.2

-99.



difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-3-(2-oxo-1,3- enzoxggz %‘@f BY 2006
1)propanamide 843-(1H-benzimidazol-2-yl)-N-523.3 ((1S,2R)-1-(3,5- |quorobenzy -3- '%
ethylbenzy @ ##08425droxypropyl}-3- ydroxypropanamide 85-{(1S,2R)-1-(3,26881§02/22255
difluorobenzyl)-3-[(3- ethylbenzyl)amino] 2 ydroxypropyl} -2-(4- orpholin-4- Iphenyl)acetamide

A difluorobanz athyvl

DH‘I\II\’)

86-{(18,2R\_1 5542
1,3-benzothiazol-3(2

ethylbenzy|)amino]-2&ydroegpsop whi3<B-pyridin- 2-y

88-{(1S,2R)-1-(3,5-5
enzimidazogl-l-yl)acet

\.gll T bjL%lj \J L\\J \.;I.Ilyl

S 2.

DY niyl§1§ 39ty
YRR %2 R)-1-(3,5-525.

g y) mn

3B difluorobe

0]-2- ydroxypropyl}-2-(2-thioxo-

(3,5-536.4 difluorobenzyl)-3-[(3-
I-1,2,4-oxadliazol-5- 1)propanamide
benzyl)amino]-2- ydroxypropyl}-2-(2-ethyl-IH-

nzyl)-3-[(3- ethylbenzyl)amino]-2-

55

N-[(15,2R)-3-

[ (cyclopropylmethyl)amino] -1-
(3,5-difluorobenzyl) -2-
hydroxypropyll-3-(1H-indol-1-
v1l) propanamide

443 .3

56

N-{(1S,2R)-1-(3,5-

difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino] propyl} -
3-(1H-indol-1-yl) propanamide

604

57

N-{(15,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(4-
methylbenzyl) amino] propyl}-2-
(4-isopropylphenyl)acetamide
compound with methyl
hhydroperoxide (1:1)

481.3

58

p {(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-

ethylethyl) aminolpropyl}-2-
(4-isopropylphenyl)acetamide

449.3

59

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (2-hydroxy-1-
methylethyl)amino] propyl}-2-
(4-isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

435.3

60

IN-[(18,2R) -3 - (benzylamino) -1-
(3,5-difluorobenzyl) -2-
lhydroxypropyl] -2-(4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

467.3

6l

N-{(15,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(4-

methylbenzyl)amino]l propyl}-2-
[4-
(methylthic)phenyl]acetamide
compound with methyl
lhydroperoxide (1:1)

485.2

62

N-{(15,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl) amino] propyl}-2-
(4-

(methylthio)phenyl] acetamide

453.2

-1

00-



ydroxypropyl}-2-(5-hydroxy- 7-methyl[1,2,4]triazolo[4,3- a] pyrimidin-3-yl) acetamigenR SARYSRI82255
-103 9 JANUARY 2006 WO 03/006423 90-{(1S,2R)-1-(3,5-566.3 difluorobenzyl)-3-[(3-

ethylbenzy @ ##)08425droxypropyl}-2-[(4-methyl- 4H-1,2,4-triazol-3-yl)thio]- 2RsHEh§tacatamide
91-{(IS,2R)-1-(3,5-535.5 ifluorobenzyl)-3-[(3- ethylbenzyl) amino]-2- ydroxypropyl)-2-[5-(2-

ethylphen
diluoroben
931-acetyl

N_2] tatr
1 Ch

A=Al 9

11ae Al

nzathin=

zyl)-3-[(3-

henylprolinamide 94

ydroxypropyl}-2-(2-nj

N-{(1S, 2"

e Zhipgetamide-923-(1:3-b
@thyloesz MmNl g yekpxypr
)A-8E6H0 5 difluorobenzyl)-3
rgisv,éﬁ)*lsilzgrsl-’?)c’i@}zmﬂ&o?ob
etbuils 2o R:diprdig A henzofuran

compound with methyl
hydroperoxide (1:1)

RZong
bpyl}-3- eth
-[(3- ethylb
enzyl)-3-[(3
:5- 1)propat

ok 2-yl)-N-554.4 {(1S,2R)-1-(3,5-

DXypropanamide

enzyl)amino]-2- ydroxypropyl}-2-
+ ethylbenzyl)amino]-2-

namide 95-{(1S,2R)-1-(3,5-523.5

64

N-[(1S,2R) -3- (benzylamino) -1-
(3,5-difluorobenzyl) -2-
hydroxypropyl] -2-[4-
(methylthio)phenyl]acetamide
compound with methyl
hydroperoxide (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-[(18,2R)-3- (butylamino) -1-
(3,5-difluorobenzyl) -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-



difluorobenzyl)-3-[(3- ethylbenzyl)ami.no]-2- ydroxypropyl}-2-(3-methyl-2- oxo-@,3adityarorHeos
enzimidazol-l-yl)acetamide 96-{(IS,2R)-1-(3,5-551.4 ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropy¥Boatdxy- 1H-benzimidazol-2- 1)propanamide 97-{(1S,2R)-1-X8 HE3B/B255
difluorobenzyl)-3-[(3- ethylbenzyl)amino] -2- ydroxypropyl}-4-(2,3- dihydro-IH-indol-1-yl)-4-
oxobutana“‘dqg&\ o(,ﬁ_g\/m& \_\.1,0(31\%.) A-diftnorobe u_yi)a,?x £(uL thylbenzyl)amino]-2-
ydroxypropyl}-4-(2-o fh&zeeaﬂzgazolsB(Zizi)t11)3butanamide PC[T/US02/22255 -104 9 JANUARY 2006
WO 03/006423 99-{(48:2Rp1- @ﬂ&ll}@l:hﬁmmd)bér zyl)-3-((3- ethylbenzyl)amino]-2-
ydrox)rpropyl}-2-(5- pﬁ ‘?{)ﬁ ﬁ—? 4’Icyl)cac:e amide 1002-[5-(1,3-benzodioxol-5-yl)-565.4

io en Ta ami .
2H-tetraazpl-2-yl]- N- f? ifluoro enzyT) 3-((3- ethylhenzyl)amino]-2-
73 N-{(1S,2R)-1-(3,5- 597
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino]l propyl} -
2-[4-
(methylthio)phenyl]acetamide

74 3-[2- (benzyloxy) -4, 6- 727.97
dimethylphenyl] -N-{ (1S,2R) -1-
(3,5-difluorobenzyl) -2-
hydroxy-3-[(3-
iodobenzyl)amino] propyl}-3-
methylbutanamide

75 2-[4- (benzyloxy)phenyl] -N- 657.33
{(1s,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-

iodobenzyl)amino] propyl}aceta
mide

76 N-{(1S,2R)-1-(3,5- 583.79
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
3-(2-fluorophenyl)propanamide

77 N-{(1S,2R)-1-(3,5- 665.89
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino]l propyl}-
4 - (7-methoxy-2,3-dihydro-1-
benzofuran-4-yl) -4-
oxobutanamide

78 N-{(1S,2R)-1-(3,5- 553.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[2-
(dipropylamino) pyridin-4-
yl]l acetamide

79  N-{(1s,2R)-1-(3,5- 499
difluorcbenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2- (4-hydroxy-
3-methoxyphenyl)acetamide

80 N-{(18,2R)-1-(3,5- 469.3
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-
hydroxyphenyl) acetamide

-102-



ydroxypropyl}acetamide 1012-(1H-1,2,3-benzotriazol-I-550.5 1)-N-{(1S,2R)-1-(dANOrFDeyb)63-[(3-
ethylbenzyl)amino]-2- ydroxypropylthexanamide 1023-(1,3-benzodioxol-5-yl)-N-511.5 {(1S,2R)-1-(3,5-
ifluorobenzyW®BB0E@IIbenzyl)amino]-2- ydroxypropyl}propanamide 103-{(1.8;ZRS12(25522.2
difluorobenzyl)-3-[(3- ethylbenzyl)amino] -2- ydroxypropyl}-2-(1,3-dioxo- 1,3-dihydro-2H-isoindol-2-

1)acetamide-1@4=(1

ydroxypropyl}-3-(1,3

difluorobenzyl)-3-[(3#&

ﬁ‘{WsJ-z\Ri)adld?y uiuuunuban
dlioxeorbiielfygre-2kbisoindol-

thylernrzy)) amird]=2= ydroxypl

1062-(5- acetylthien-?ﬁzﬁﬁﬁiﬁlgi {% 21-(35- d

ydroxypropyl}acetarr ide 107-

yh=-31S5ethylbenzyl)amino]-2-

P- 7.)propanamide 105-{(1S,2R)-1-(3,5-495.5
opyl}-4-oxo-4- henylbutanamide
fluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-

1- (3 5-459.3 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-

ydroxypropytFashier

Nl{(ls,zk )-1-(3,5-
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

-103-



lacetamide PCT/US02/22255 -105 9 JANUARY 2006 WO 03/006423 -10-8-Lg 3{iS12343)-2006
(3,5-555.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl)-2-(1,3-
dimethyl-2, MR B 6- tetrahydro-7H-purin-7- 1)acetamide 109511.4 diflubdiiesi22r235(3-
ethylbenzyl)amino] -2- ydroxypropyl} -4- (3 ydroxyphenyl)-4- oxobu tan amide

haon=

110-{(18,2 \Y} J.9b3 9

ﬁ athy
NL'{J(lé"IéMUIfU%I Iéyl} \J L\\J CLII

ethoxyphenyl)-4- oxc&lﬂﬂﬂﬁaﬂé@zM{(ihS[ZR) 1-(3,5-
ydroxypropyl}-4- (1H-ﬁtd®ll-@enk)fm®rxctn]tmam|de 1122-(1-benzothien-4-yl)-N-509.3 {(1S, 2R)-1-(3,5-

difluorobenzyl)-3-[(3

difluorobenzyl)-3-[(31.etl

tbenzyhamino]-2- ydroxypropyl}-4-(3-
534.3 ifluor(LbenzyI) 3-[(3- ethylbenzyl)amino]-2-

-2% / azoﬁ] 51 Aro) /propylacetaride 113-{(iS,2R)-1-(3,5-555.4

91

N-{(lS,ZR)—l-(3,5—
difluorobenzyl)-3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-1[5-(2-
methylphenyl) -2H-tetraazol-2-
yllacetamide

535.5

92

3-(1,3-benzothiazol-2-yl) -N-
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-
methoxypropanamide

554 .4

93

l-acetyl-N-{(1S,2R)~1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-
phenylprolinamide

550.5

94

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
2,3-dihydro-1-benzofuran-5-
v1l)propanamide

523.4

95

N-{(1S8,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-methyl-2-
oxo-2,3-dihydro-1H-
benzimidazol-1- yl)acetamlde

523.5

96

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-1[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3- (6-ethoxy-
1H-benzimidazol-2-

v1l) propanamide

551.4

97

N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2,3-
dihydro-1H-indol-1-y1) -4-
oxobutanamide

536.5

98

N-{(1S8,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (2-oxo-1,3-
benzoxazol-3 (2H) -
y1l)butanamide

538.4

-104-



ydroxypropyl}-2-(1,3- dimethyl-2,6-dioxo-1,2,3,6- tetrahydro-9H-purin-9- 1)acetdwde¢UARY 2006
114-{(1S,2R)-1-(3,5-551.4 ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-hydroxy-2-
henyl-2-thieW-0 83&@8etaimide 115-{(1S,2R)-1-(3,5-470.3 difluorobenzyl)-3-[(3- SRJUbSHZPRHHINO]-2-
ydroxypropyl}-2-(1- oxidopyridin -3- yI) acetamide 1162-(4-chloro-2-oxo0-1,3-560.3

enzothiazof-
acetamide
difluoroben
118-{(1S,2
fluorophen

/91 1\ ]

(Zgg) Y
PCT/USO

R)-1-(3,5-

NI\I{' aié.\%,ﬁ_)r\i'J. 05',- UIIIUUIUbCI

3422 355.5:06,9) JANUARY 2006 WO 03/00
zyl)-3- [(3-eémylb€rmll)amm =2= ydroxypropyl}-2-(2,4- ihydroxy-1,3-thiazol-5- 1)acetamide
h‘g%tetﬂ&g@ﬁ% ATVE 53 Sn%llhylbenzyl)ammo] -2- ydroxypropyl}-2-[2-(4-

y)-1,3-benzoxazol- 5- yl]acetam e 119-{(

ZyiESries- s

1S,2R)-1-(3,

thylbenzyl)amino]-2- ydroxypropyl}
5423 117T-{(1S,2R)-1-(3,5-492.3

5-571.4

100

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

101

2-(1H-1,2,3-benzotriazol-1-
v1l) -N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }hexanamide

550.5

102

3-(1,3-benzodioxol-5-y1)-N-
{(18,2R)-1-(3,5-
difluorobenzyl)-3-~[(3-
ethylbenzyl)amino] -2~
hydroxypropyl }propanamide

511.5

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

522.2

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

536.3

105

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-oxo-4-
phenylbutanamide

495.5

106

2- (5-acetylthien-2-yl) -N-
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl }acetamide

501.4

107

wN-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2-thien-2-
yvlacetamide

459.3

-105-



difluorobenzyl)-3-[(3- thylbenzyl)amino]-2- ydroxypropyl}-2-(2-pyridin- 4-yl-1,3-hana0xg2e |06
l)acetamide 120-{(15,2R)-1-(3,5-508.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropygQRogenehyl- 1, 3-benzoxazol-5-yl)acetamide 1212-(2H-1,2,3-beP&ditiai2s122522.5
1)-N-{(1S,2R)-1-(3,5- dlfluorobenzyl) -3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}butanamide

122-{(19,2
1,3-dihydra
thiazol-4-yl
124-{(1S,2
2-yl-1,3-thi
ydroxyprop

)-2H- |som

R)-1-(3, 5-
azol-4- 1);
yi}-4-{4- |

yeirpxybutanamide

I-N-{(1S, 2&}*}111(@15ydvfhmjr@h)emzyl) -3-[(3-

A H-3: [(3 ethylbenzyl)am
%é%fiﬂx%%goi ig’ Cfg 1:(5,5-588.4 difluo

Batbytﬁulfaayl)ammo]phenyl

1232-[2-(ac

ino]-2- ydroxypropyl}-4-(1,3-dioxo-
etylamino)-1,3-517.3

ethylbenzyl)amino]-2- ydroxypropyl} acetamide

nol-2- ydroxypropyl}-2-(2-pyridin-
robenzyl)-3-[(3- ethylbenzyl)amino]-2-

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

-106-



-4-oxobutanamide PCT/US02/22255 -107 9 JANUARY 2006 WO 03/006423 93 Y 2006
126-{(15,2R)-1-(3,5-560.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropﬁi\-ly—fzﬁ
[(methylsulfY03A9GH23 phenyl }propanamide 127-{(1S,2R)-1-(3,5-485.4 difluBCHEROY/P2355(3-
ethylbenzyl)amino]-2- ydroxypropyl}-5-(1H-pyrazol- 1-yl)pentanamide 128-{(1S,2R)-1-(3,5-486.5

Pa=t W1 b N A |

difluorobe

129-{(1S,2
1,3-dihydrg-2H-isoin
ethylbenzy|
difluorobenzyl)-3-[(3

2N\ 2. (D
ZYTET IO

R)-1-(3,5-

lYamino]-2

othvdlhaoanrn—v
Y2
b LoieirshanzyD@s((3- ethyl

3
E‘;h@b}.&)mdpam&mide 130-{(1S,

oy Repyh-4-(Br-fimidazol-
-3@%&%%%0 3t [;/gdroxyp

I\amir\n'l 2 \:erX\:nr
hagino-2—yarexyp

MR EPVE
benzyl)amir

PR)-1-(3,5-
-yl) butanay
opyl}-2-(2,4

1,2,4- triazol-l-yl)pentanamide
0]-2- ydroxypropyl}-2-(1,3-dioxo-
171.3 difluorobenzyl)-3-[(3-

mide 131-{(1S,2R)-1-(3,5-487.3

- dihydroxypyrimidin-4-

118

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -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.

120

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
1,3-benzoxazol-5-yl)acetamide

508.

121

2-(2H-1,2,3-benzotriazol-2-
vl) -N-{ (18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }butanamide

522.

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.

123

2-[2- (acetylamino)-1,3-
thiazol-4-yl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }acetamide

517.

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.

125

N-{(1S,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-{4-

[ (methylsulfonyl)aminol]lphenyl
}-4-oxobutanamide

588.

-1

07-



1)acetamide 132-{(1S,2R)-1-(3,5-543.4 difluorobenzyl)-3-[(3- ethylbenzyl)am|
ydroxypropyl}-4-(3-fluoro-4- ethoxyphenyl)-4- oxobutanamide 1333-(2- chlorop - -cyano- -526.3
{(1S,2R)-1-B B 0¥iiad2dbenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}pro;?&lTaHSMéZZZSS
134-acetyl-N- {(1S 2R) 1-(3,5-524.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl)-D-

Ibenzyl)amkno] 2- ydroxypropyl}-4-(4-

ammmeymsmﬁ(ﬂcs 2R)-1-(3,5-525.5 difluofobenzyl)-3-[(3- ethylbenzyl)amino]-2-

137-{(1S,2R)-1-(3,5-501.3
0-4-thien- 2-ylbutanamide

henylal.aniraspige-RCTH? '°"°"’_%2§35 108-9-JANUARY2006-WO 03/006423
135-{(15,2R)-1-(3,5- Eéblédittkg)fﬁhﬁﬁﬂiylf)@ (@3- ethy
ethylphenyl)-4-oxob
ydroxypropyl)-4-(2- h?@{ﬂf Y%Sfu nx(%] -4 oxqbutanamide
difluorobenzyl)-3-[(31;¢ 2 )%ilro%ypropyl} 4-0X
127 IV {(lS 2R)-1-(3,5- 485.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
Pydroxypropyl}—s—(1H-pyrazol—
1-yl)pentanamide
128 N-{(1S,2R)-1-(3,5- 486.5
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-5- (1H-1,2,4-~
triazol-1-yl)pentanamide
129 N-{(1S,2R)-1-(3,5- 536.1
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
v1l) propanamide
130 N-{(1S,2R)-1-(3,5- 471.3
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (1H-
imidazol-1-yl)butanamide
131 [N-{(1S,2R)-1-(3,5- 487.3
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2,6-
dihydroxypyrimidin-4-
1) acetamide
132 |N-{(1S,2R)-1-(3,5- 543 .4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (3-fluoro-4-
methoxyphenyl) -4-
oxobutanamide
133 3-(2-chlorophenyl) -2-cyano-N- 526.3
{(18,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }propanamide
134 N-acetyl-N-{(1S,2R)-1-(3,5— 524 .4

difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-D-
phenylalaninamide

-108-



138-{(1S,2R)-1-(3,5-545.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypgQmmMt4ARY 2006
aphthyl)-4-oxobutanamide 1394-(1,3-benzodioxol-5-yl)-N-525.5 {(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3-
ethylbenzy @ #30)08423droxypropyltbutanamide 140-((1%,2R)-1-(3,5-550.5 diflR6Tobe1224353-[(3-
ethylbenzyl. )amino] -2- ydroxypropyl} -4- (3 pyridin 2-yl-1,2,4-oxadiazol-5- 1)butanamide
141-((1S,2R456E5w @? 1'5 ug' u.mﬁ.. Zyh-3-HE—ed ."!bem""ﬁmino]-z- ydroxypropyl}-3-[3-(4-
ethoxyphenyl)-1,2,4-x%aaiazelk L]propan@mlde 142- 1§%R) 1+(3,5-485.4 ifluorobenzyl)-3-[(3-
ethylbenzyl)amino]-2e yyaideyp Py ;40024uryl) 4 X butanamlde 1434-(1,3-benzothiazol-2-yl)-N-538.4

{(1S,2R)-14(3,5- iflug % J][Fg étﬁ enz amino]-2- ydroxypropyl}butanamide
PCT/US02/22255 -1558" Y 28’6 f06423 144i-acetyl-4-chloro-N-{(1S,2R)-558.3

136 [N-{(1S,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-{(1S8,2R)-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-



1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}phenylalaninangi §ienUARY 2006
1452-(acetylamino)-2-(1H-1,2,3-551.4 enzotriazol-1-y1)-N- ((1S,2R)-I-(3,5- difluorobenzyl)-3-[(3-
ethylbenzy @ ##08423droxypropyllacetamide 146-{(IS,2R)-1-(3,5-561.4 difludtcb&is2913235[3-
ethylbenzyl)amino] 2 ydroxypropyl} -2- (2 ethyl 4H [1 2 4]triazolo[1,5- a]benzimidazol-4-yl)acetamide

147-{(1S,2R)>- 1435

(1H-1,2,4-triazol-I- 1

ethylbenzy
149-((1S,2

{[(methylarnlno)carb

lYamino]-2

et'}ft”‘ﬁ' oheBzyS l(\:tb

Amg%’}(}lllll

opanamlﬂ%m{@ 2R)f1’3@, 5-514.4 ifl

WMBVOWWQOQS-?yrroIldm 1+

Hyl-2H-tetra

R)-1-(3,5-34% ¥ URTEI0BAZA-3H(8"eHylbenzyl)am

rsr/

erl]amlno }-3-thien-3-ylpropangmide 150-(

0]-2- ydroxypropyl}-2-methyl-2-
lorobenzyl)-3-[(3-

azol- 2-yl)acetamide

inoJ-2- ydroxypropyl}-3-
1S,2R)-1-(3,5-552.4

difluorober

zytasit

ﬂ'ﬂ&@iﬁ%ﬁ!ﬂéb“—'i‘“(ﬁ-l, 2,3-
benzotriazol-1-yl) -N-
{(18,2R)-1-(3,5-
difluorcbenzyl) -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-y1propanamide

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

-110-



ydrexypropyl}-2-[1-methyl-3- (methylthio)-1H-indol-2- 1]acetamide 151-{(1S,2R)4x g PsPE 2006
difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl)-4-(3,4- dihydro-2H-1,5-benzodioxepin-

7-yl)-4-oxobW@A3ed3152-{(1S,2R)-1-(3,5-554.4 difluorobenzyl)-3-[(3- ethylbBATARNHRIBTT-
ydroxypropyl) -3- [(methoxyacetyl)amino]-s henylpropanamide PCT/US02/22255 -110 9 JANUARY

-[(3- ethylbenzyl)amino]-2-
PH)-yl]propanamide

enzyl)amino]-2- ydroxypropyl}-3-(3,4-
1)-N-563.3 {(1S,2R)-1-(3,5-
pbutanamide

2006 WO (3/0Q6423752-4(15:2R)-1-(3,5-552.5 diflyorohenzy)
ydroxypropyl} -3-[2-0 Qfﬁué&rﬁbégwmahyi)@yndm 1(
1542-cyanp-N-{(1S, ‘H%Ml(%ys%mrmﬂtmfobenzyl) 3-[(3- ethyl
dimethoxyphenyl)-z- p i5‘5’2P 3;4-dichlorophen
. uo om thy 1
difluorobenzyl)-3-[(3 ﬁygy é ydroxypropyl}-4- ox
154 2 -cyano- N-{(ls,zR) 1-(3,5- 566.4
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

-111-



156-{(1S,2R)-1-(3,5-531.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxyprﬁmgx\hﬁﬁw 2006
difluorophenyl)-4- oxobutanamide 157-{(1S,2R)-1-(3,5-545.4 difluorobenzyl)-3-

ethylbenzy @ @##08423droxypropyl}-4-(3,4- difluorophenyl)-2-methyl-4- oxobub&iTakisers22255
158-[(1S,2R)-1- (3 5-517. 6 difluorobenzyl) -3- [(3 ethylbenzyl)amino]-z- hydroxypropyl}-2-hydroxy-4-
oxo-4-thien-2-yfhutapat 1S:2 -565-4-diffugrebenzyl)-3-[(3- ethylbenzyl)amino]-2-
hydroxyprd pyl}i[ 4-(7- ; 4&?0}32? bgnz}i) &éﬁz‘f%ﬂ- ox%gt'gnamide 1604-dibenzo[b,d]
furan-2-yl-N-586.5 {(@&2R}rdb(8z 5L )diflubidbenzyl)-B-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-4-
oxobutanamide 161 1;5121? ’%%a?‘%‘&? “4 djfluorobenzyl)-3-[(3-| ethylbenzyl)amino]-2-

ydroxypropyl}-2-(6-0 St GH) 1)agetamide PCT/US02/22255 -'I'
163 |N-{(1S,2R)-1-(3,5- 551.5
difluorocbenzyl) -3-[(3-

ethylbenzyl)amino] -2-
hydroxypropyl}-4-(3,4-
dihydro-2H-chromen-6-yl) -4-
oxobutanamide

164 [N-{(1S,2R)-1-(3,5- 526.4
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-ox0-1,2-
benzisothiazol-2 (3H) -
y1l)acetamide

165 4-[2- (acetylamino) -4,5- 580.4
dimethylphenyl] -N-{ (1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

166 [N-{(18,2R)-1-(3,5- 508.5
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2-(3-ox0-2,3-
dihydro-1H-isoindol-1-
iyl)acetamide

167 [N-{(1S,2R)-1-(3,5- 511.4
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-4- (4-
hydroxyphenyl) -4-
oxobutanamide

168 [N-{(15,2R)-1-(3,5- 517.4
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl)-2-hydroxy-4-
oxo-4-thien-3-ylbutanamide

169 N-{(1S,2R)-1-(3,5- 518.5
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-2-
(1H-pyrrol-1-yl)acetamide

170 4-(4-chloro-2-hydroxyphenyl) - 545.4
N-{(1S,2R)-1-(3,5-
difluorocbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-
oxobutanamide

-112-



9 JANUARY 2006 WO 03/006423 1622-(1H, 1'H-,2'-biimidazol-I-509.4 1)-N-((1
difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl} acetamide 163-((1S,

JARbART 2000

difluoroben2y-83[¢864@8hylbenzyl)amino]-2- ydroxypropyl}-4-(3,4- dihydro-2H-ar 612/ 82345-4-
oxobutanamide 164- {(18 2R) 1- (3 5- 526 4 difluorobenzyl) -3-[(3- ethylbenzyl)amino]-2-

AY

AntaraiAA
L

ydroxyprogyt}

2_(
J’fnfi\) O

%U'{J(.!l%- ERl)L iul(l %LUI L\\JI I} .L}

CCT1 II

dimethylphenyl]-N-{(&S;2R)-dn3:5:difluqrabenzyl)-3-
oxobutanamide 166Jf(¢11812§3)21/l()31@5@8“5 difluorobénzyl)-3-[(3-
ydroxyprogyl}-2-(3-o882 378 m&j 4: (ﬁi OW‘?(;QML 1)acetamide 1
difluorobenzyl)-3- 1(u1 {}MJJB rdaydroxygropyl}-4-(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-{(1S,2R)-1-(3,5- 601.4
difluorobenzyl) -3-[(3-

ethylbenzyl)amino] -2-
hydroxypropyl)-4- (6-methoxy-
1,1'-biphenyl-3-yl)-4-

oxobutanamide

-1

13-

654-[2-(acetylamino)-4,5-580.4
-[(3- ethylbénzyl)amino]-2- ydroxypropyl}-4-

ethylbenzyl)amino]-2-
67-{(1S,2R)-1-(3,5-511.4
ydroxyphenyl)-4- xobutanamide



168-{(1S,2R)-1-(3,5-517.4 ifluorobenzyl)-3-1(3- ethylbenzyl)amino]-2- ydroxyprd@NL-ARY :3Q04-
X0-4-thien-3-ylbutanamide 169-{(1S,2R)-1-(3,5-518.5 ifluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropyNQo3H86A32- (1H-pyrrol-l-yl) acetamide 170-(4-chloro-2-hydroxypRERUBEAR 255
-((15,2R)-1-(3,5- difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydrexypropyl}-4- oxobutanamide
PCT/US02{22255 1123 3ANSAR Y2006 W 030864231 73-(1S,2R)-1-(3,5-536.5
difluorobenzyl)-3-[(31etkyhenzy)anpsino]-2- ydroxypropyl} -2-(5-methyl- 1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl) acetamﬂiélllizo«ir@ﬁm)—’& (835-536.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-
ydroxypropyl}-2-(1-ofG2Y 2eaiy o%dﬁ‘@?ﬂ Li50indol-2- 1)butanamide 173-{(1S,2R)-1-(3,5-536.4

anaml

difiuorobenzyl)-3-[(3; gﬂ%col’gepnzyﬁamlno] 2-y oxyplopyl} -2-methyl-2-(1- oxo-1,3-dihydro-2H-isoindol-

181 N-{(1S,2R})-1-(3,5- 525.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(4-
methoxyphenyl) -4-
oxobutanamide

182 |[N-{(1S,2R)-1-(3,5- 553.3
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2,3-
dihydro-1, 4-benzodioxin-6-
yl) -4 -oxobutanamide

183 N-{(1S,2R)-1-(3,5- 538.6
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(2-0xo0-2H-
1,3-benzoxazin-3 (4H) ~

v1l) propanamide

184 IN-{(1S,2R)-1-(3,5- 510.4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-0x0-2,3-
dihydro-1, 3-benzoxazol-5-
v1l)acetamide

185 |N-{(1S,2R)-1-(3,5- 509.4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2-0x0-2,3-
dihydro-1H-benzimidazol-5-
y1l)acetamide

186 N-{(1S,2R)-1-(3,5- 498.6
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
ydroxypropyl}-4- (5-methyl-
1H-pyrrecl-2-yl)-4-
oxobutanamide

187 N-{(15,2R)-1-(3,5- 522.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (5-pyridin-
2-yl-2H-tetraazol-2-

v1l) acetamide

188 [N-{(1S,2R)-1-(3,5- 523.5
difluorobenzyl)-3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(5,7-
dimethyl[1,2,4)triazolo[l,5-
a]lpyrimidin-2-yl)acetamide

-114-



2-yl) propanamide 174-((1S,2R)-I-(3,5-520.4 difluorobenzyl)-3-[(3- ethylbenzyl)amijno]-2-
ydroxypropyl}-2-(1-methyl- 1H-indol-3-yl)-2-oxoacetamide 175-[(18,2R)-1-(3,5-%422?4&ARY 2006
difluoroben2yp-83[¢864@8hylbenzyl)amino]-2- ydroxypropyl}-2-(2-thioxo- 2,3-dihyrdus82{aas%l-4-
l)acetamide 176-{(IS,2R)-I-(3,5-532.4 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-

ydroxyprogyt2Zg4(3

{(IS,2R)-1-

1784-(1-bgnzofuran{2t)1ReB35.%a m?,JZR)-l-(S,S- difluorobenz
ydroxypropy))-4- oxoB(HESATaRYEr 9318 2R); 13,5

| EEENTTZIP- 29

3,5- diflu

Ll 1 \nbh oy dlaranam onag
L Yistlz'E):_r)lHI(lslllglijUpalIClIIII

o 2
NS S

enzofuran-2-yl)-N-521.4

aBzyhe3-|3r -athylbenzyl)amino]-2- ydraxypropyl}-2- ethylpropanamide

-601.4 diflu

yl)-3-[(3- ethylbenzyl)amino]-2-
brobenzyl)-3-[(3- ethylbenzyl)amino]-2-

ydroxypr0|cyI)-4-(6-mﬁihg;@é-llll;lblmenyl-s-y}()- - gxobutanamide PCT/US02/22255

loxobutanamide

190

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-2-
(4H-1,2,4-triazol-3-
vlthio)acetamide

652.4

191

N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(5,6-
dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyridin-3-
yl)acetamide

514.3

192

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3-oxo-2,1-
benzisothiazol-1(3H) -
v1l)propanamide

540.4

193

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-phenyl-2-
(1H-tetraazol-1-

v1) propanamide

535.5

194

N-{(1S,2R)-1-(3,5-
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[5-(4-
methylphenyl) -2H-tetraazol-2-
yllacetamide

535.4

195

N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-hydroxy-
4-methylphenyl)acetamide

483.2

196

N‘-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-N, N-
dipropylpentanediamide

197

N-{(18,2R}-1-(3,5~
difluorobenzyl) -3-[(3-
ethylbenzyl)amino]-2-
hydroxypropyl}-2-
phenylacetamide

453

-1

15-



-113 9 JANUARY 2006 WO 03/006423 1803-(3-chloroisoxazol-5-yl)-N-492.4 {(i92RMNYABY 2006
difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}propanamide 181-{(1S,2R)-I-(3,5-525.4
difluoroben2y-83[¢864@8hylbenzyl)amino]-2- ydroxypropyl}-4-(4- ethoxyphenyl) PA-ToU8R2IFamide
182-{(1S,2R)-1- (3 5 553 3 dlfluorobenzyl) 3 [(3 ethylbenzyl)amlno] -2- ydroxypropyl}-4-(2,3-

dihydro-1,4

184-{(1S, 2R)—1-(3,5-
dihydro-1,3-benzoxa

ethylbenzy

[Yamino]-2

i@M#R}dﬂ@benzyi)ls
as?@xgge%pma BEYPES;2
- yéyroxypropy} 52(2-0x0- -2,3-di

-(3,5-538.6 difluorobenzyl)-3-[(3-
in-3(4H)- 1)propanamide

[(3- ethylbenzyl)am|no]-2- ydroxypropyl}-2-(2-oxo-2,3-
)-1-(3,5-509.4 difluorobenzyl)-3-[(3-

ydro-IH-bgnzimidazol-5-

199

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-methoxy-
4 -propoxyphenyl) acetamide

541.8

200

N-{ (1s,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (4-
ethoxyphenyl)acetamide

497.6

201

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-hydroxy-
4 -methoxyphenyl)acetamide

4939.9

202

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl)amino) propyl} -
3 -phenylpropanamide

469.3

203

N-{(1S,2R) -1-(3,5-
difluorcbenzyl)-3-[(3-
ethylbenzyl)aminol] -2-
hydroxypropyl}-3-
lphenylpropanamide

467.3

204

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[1-methyl-5-
(4-methylbenzoyl) -1H-pyrrol-
2-yl]lacetamide

574.3

205

3-(1-butyl-1H-pyrazol-4-yl) -
N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }propanamide

513.3

Synthesis of N-(3-amino-2-hydroxy-propyl)-cycloalkyl and

heterocyclyl-alkylamides

of formula

(I), formula (Ic) and

5 formula

(Id)

-116-



1)acetamide 186-{(1S,2R)-1-(3,5-498.6 ifluorobenzyl)-3-[(3- thylbenzyl)aminol-8-JANUARY 2006
ydroxypropyli-4-(5-methyl- 1H-pyrrol-2-yl)-4- xobutanamide 187-{(1S,2R)-1-(3,5-522.4
ifluorobenzWY@BRBOERIIbenzyl)amino]-2- ydroxypropyl}-2-(5-pyridin- 2-yl-2H-R&Ta832223yacetamide
188-{(I1S,2R)-1-(3,5-523.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydrox-ypropyl}-2-(5,7-
dimethyl[1, A Altriazolg[1,5- a]pyrimidin-2-yl)acetamide PCT/US02/22255 -114 9 JANUARY 2006 WO
03/006423189%?2@ 1- (3 5- 598. 4 dlfluorobenzyl) -3-[(3- ethylbenzyl)amino]-2- ydroxypropyl} -4-[5-
(methylsulfiEyBtresdifiyd@t 1-HRInAdERYILAL Roht fARAARIPEIAZETS DI (A S{RE5 A2R) -1 -
dlfluorobenzyl)ﬁHﬁf@ﬂw@wmmﬂl ?fydéerB@MB}&'PBﬁme? _#H-1,2,4-triazol-3-

“hmnaceUMH§§}1915§5%§5?acgigzg%e hydrochloride (206)

5 Step A (4-Butyl-2,3-dioxo-piperazin-1-yl)-acetic acid
O 0 O
\/LH ‘>—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

10 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)

15 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

20 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

25 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

30 (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.

-117-



difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(5,6- dimethyl-2,4-0igx Q12342006
tetrahydropyridin-3- 1)acetamide 192-((1S,2R)-1-(3,5-540.4 difluorobenzyl)-3-[(3-

ethylbenzy @ @##08423droxypropyl}-3-(3-o0x0-2,1- enzisothiazol-1(3H)- 1)propBf&fiide/22255
193-((1S,2R)-1-(3,5-535.5 difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-3-phenyl-2-
Vo prom I E L (0 T2 A Rk 2. 1acetamide 105.{(192R) 1204832
difluorobenzyl)-3-K3-sethytoeizybdmibo]{2- ydrogyprép iR 2 18/ droxdA BumdithyRsheayl) dtetgmide
196'-{(1S, Z2Rb15(3.5a difluerabenzy)-3 (3 ethylbeazyliaminols2r hydraxypeapyhs2;phayI-N N-
e S Ea S L S S g (ot e G ey,

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
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ydroxypropyl}-2- henylacetamide PCT/US02/22255 -115 9 JANUARY 2006 WQ® QX N0HRY 2986-
(1S,2R)-1-(3,5-530 lif luorobenzyl)-3-[(3- ethylbenzyl)amino]-2- ydroxypropyl}-2-(3-fluoro-4-
ropoxyphenWiaedtieditde 199-{(1S,2R)-1-(3,5-541.8 difl.uorobenzyl)-3-[(3- ethAOEABHIRAXFTO]-2-
ydroxypropyl}-2-(3-methoxy- 4-propoxyphenyl) acetamide 200-{(1S,2R)-1-(3,5-497.6

2014(15 2R 1- (354055 ARGSTb o) 23 B A A abl 3 SHeay propi 2505 haFony-
4-methoxyphiepil) deetamidd 202-{tt 8RR 3B5:489 Bodifliercisttey s hidréxyS- [(3-1 g,
ethoxybenzyaminadarepyl}- 2nhenylpraranayidg 203:{(1R2R)k L3, 2404 3 diflunrobenzyl:3-(3-
ey O Y P Y e ees “ iz P22 * o cut tant
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}-2-[1-methyl-5- (4-m@UANEARYIRAGEPYrrol-
2-yllacetamide 2053-(1-butyl-IH-pyrazol-4-yl)-513.3 -{(1S,2R)-1-(3,5- ifluorobenzyl)-3-[(3-

ethylbenzy @ @##08423droxypropyl}propanamide PCT/US02/22255 SynthesisP§iT/US02/22255
N-(3-amino-2-hydroxy-propyl)-cycloalkyl and heterocyclyl-alkylamides of formula (1), formula (1c) and
> formula (1dhekd 6 BLIABLARY 2000 WiLG3P0423 LETNS07eP2as Exampla x'it,hea]'%&f
2-(4-buty|-2,3-d|oxop|pera2|n-i-yl)-N-((IS,ZR)- - (3,5- |ﬁrborobenzy -3-[(3-ethylbenzyT)amino]-2-
hydroxyprofiistanfdés Ay docidtae 1566) Brstephs ¢4-BEY-2, 3-divk®-phferaemvey-adeti®acid 0
O 0r--q\ \,the NuNIOH N-butytethysnediamipe (246 Mthd 4 foel) Baddietbyloxalate @l wE, 15
mmol) are added simultanequsly tq.ice-cold_iPrOH (30 10 mL) under. nitrogen. The resultant solution is
warmed to am ek|1ean ° e’mpaegrétlur%é a0r21d TenHeafed t‘éerté]ﬂﬁ‘)r%‘%-rl 3 h%%rrls’. Tﬁgelcfni)?t%rrlé: SRtha51"d
concendratethandspdrifidd by flastpéNonidgraphy elltirgwigh Di80 MEOH:0201 PNNHSme1,
McOH:0.8943H2C 12 19 .gj¥e a yyhite oily solid piperazine. This piperazine (2.4 g, 14 mmol) 15 is
dissolved in dry DMF (25 mL) , cooled to O 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

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

_é
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 nmmol). The solution is 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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temperature for 0.5 hr. The mixture is placed back over ice and t-butylbromoagejaieUAR YLodé
mmol) is slowly added. The 20 resultant solution is stirred for an hour at ambient temperature before it
is quenchedsy @Br80a¢RHtion of brine and diluted with EtOAc. The phases are $6FA/a02Q2RAT the
organic phase is further extracted three times with brine, dried over Na2S0O4, and concentrated to

give a yellow-orangeih Jheprodyct 5.2 salated; By cqlymn chrgmatogegphy, glyting wigh 11
heptane:EtOAc with 1% of 7N NH3 in methanol to give theester as a white crystalline solid (1.4 g,
5.0 mmol, 39y tMi1ad285.2)Bhé eler istherEorvertéed tHEEGi1PEspoRMihg Bid Ty addihg

trifluoroacetiapgid-GusLrtgranice catd solionaidhe egerazd (Df2 b2.8 menebdnd 0dnl et
CH2C12. After stirring for two hours at ambjent temperature, the reaction solution is concentrated
under high VAR (/GEES147 9 IARUARYIS0E W 00423 FERURGS32 04 SEA%
Synthesis of 206 Acpmicrt 0bis(the2 ¢, 0.5 mmaol dHPF L (G.851516€ dmanal), tared MOATI(6.09 g,

0.66 mmol);ig Smi 9ty RME s, ;stitred o a0, hour at ambient {empgrafure hefqre,a sqlptiqn, of S
[3-am|no-4-(3,5-d|fluoro-phenyl)-2-hydrqu.-butyl]-g4-ethyll benzyl)-carbamic acid benzyl ester (0.20 g,
0.40 mmol Y BFPRD proyletRAan® i 3L, 257 nfthdfsn 59t o dri bRt isViftFod f&ed he

resultant seluken testiredpyerpighéad ankienidpampetaireardde ferctionsoiition s then quenched

10 with the addition of C1, diluted with EfOAc, and the phases are separated. The organic is
further extracte v‘é?th’h%n%éi, @%ﬁﬁ?ﬁ%d%gﬁg%éggﬁd S?fgﬁng‘.l Th %?géﬁic%]?é:seegﬁ hen
dried tVer RagdSQ@encemdartrsdd tocandrargeasil, and pwifiechbyieolumnichiematographgshuting
with 1:1 he ' claivedhe 15 Nprelestedyproguc hi lid,(0.06; g;,0. l, 22%).
plansrEiQAcdpgivedhe 15 Nyueies £8% e hite) @lich (.05 91,0.G9 grmgl

The N-protected product Is then combined with 10% by weight palladium on activated carbon (0.015

g, 20 wt %IRRIGRAL §PM&rEHoRAdRHIALEE und MR 6T Br MBsol 3 HiRIPE /hleGlaction Fhnkure is

then filtered,\concentradedrard pudtied by .@lgmm7 mmol, 89%). (MS:M+H: 257.4).

15 Step C 1-Butyl-piperazin-2-one
0]

J>—_\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



20 chromatography eluting with 0.04 McOH:0.01 7N NH3 in MeOH: 0.95 CH@GAR tosabfpraoefep as the
free base. The HC1 salt is prepared by dissolving the free base in 1 mL of methanol and adding 2 mL
of 7N methamOliB®E42and concentrating the solution to give 206 as the HC1 BEK/[B@A2£6.052 mmol,
60%) (M+H: 545.3). 25 Example 2 Synthesis of 2-(4-ethyl -2,3-dioxopiperazin-I-yl)-N-[(IS,2R)-1-
(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- hydrgxypropyl}acetamide hydrochloride (207) 30 Step
A (4-Ethyl-2,3-dioxo-piperazin-1-yl)-acetic acid 0~0 G- 'Nil V-/ 11 OH -118 9 JANUARY 2006 WO
03/006423 PCT/USBRRAEEES FdLEsolition Bf K-etBylpiperfzint®3ldioné $1.099™RONatmoly ¥ 20 mL of
t-butanol over icsrisraddedsald KRGa3 (blgs 8@ mmoh). Afienistiring & femtmititeset hanol
t-butyloromoacetate §1.2 mL, 8.1 mmoltgqis introduced dropwise. The resultant 5 mixture is stirred
overnight atArRbieht emp&ratare. The & ﬂ?é’r}olk?g P E7E&TSped off Wit ey dore @it dnd the
residues is pattitcheditoetwiosn EOACtdrd lsiietilba phasesldrewsdparatesitand thie cxgantierphase is
extracted 2x INLHCT, 2x. satyrated NBHCO3, and2x biine; died oyer;Na2504: and 10 copgentrated
to give the ester as a white solid (0.35 g, 1.4 mmol, 19%) . The ester is then converted to the

correspondifgCaEFiRbyPadding FrifkBrBacetracidid Hi9 %o A tde RHBYdolrRptstRe estdn®.35 g,

1.4 mmol) inhdBbHf ARGl apieestirsing fanwodieuusial apHiest tempeaaker theikeactionls

solution is concentrated under hi%h (\i{)acuum to give H in quaq.fitativen%ield. Step B A solution of i (0.27
e Oz. T d a

i
g, 1.3 mmol- HOBTL 7§ Hifon aduecus” NakC € combine ueous phases
10 are back-extracted with ethyl acetate. 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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20 and EDC (0.36 g, 1.9 mmol) in 3 mL of dry DMF is stirred at ambient tempgratyig Ags ¢ fHjgutes.
This solution is then added to a solution of [3-amino-4-(3,5-difluoro-phenyl)-2-hydroxy- butyl]-(4-ethyl
-benzyl)-caraniigaedd3benzyl ester (0.63 g, 1.3 mmol) and N-methylmorpholReI{U30/222358.2 mmol)
in 3 mL of dry 25 DMF. The resulting solution is then stirred overnight at ambient temperature at

which time [ s gugncheg by tbe GGHian, of SRS NBHEOR andluied KL FIQAP. The phases

are separated and the organic phase is further extracted ix 1M HC1, 2x saturated NaHCO3, and 2x

brine; dried dVefN&2SO4! BormHderiate ¢ 2ok BUPREA YL EBImE chidrdtography eluting with 1:1

heptane:Et@&eARpD0-mk)-Haghy &0%e Me@BHBIH3EH 10 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$ psi of H2 for 2.5 hours. The

mixture is -119 9 JANUARY 2006 WO 03/006423 PCT/US02/22255 then filtered, run through a small
-

plug of silica gel, and concentrated to give the frea-bas@i'O?.c,"Pﬁis verted to the HC1 salt 207
by dissolving the free base 207 in P%L/Of\ Uh@dding/ﬂ Q ¥methanolic HC1, and
concentrating 5 the solution to give 2Q7 as a white solid (0.13 g, 0.21 mmol, 93%) (M+H:517.26).

Example 3 Synthesis of 2-(4-butyl- $,2R)-1-(3,5- 10
inoJ-2- hydroxyprop amide dihydrochloride (208) Step A

difluorobenzyl)-3-((3-ethylbenzyl)a

3-Oxo-piperazine-I-carboxylic acid tert-butyl ester O HN 15 Oxopiperazine (3.38 g, 34 mmol) is
dissolved in 20 mL of CH2C12. Et3N ( 9.5 mL, 6B mmol) isradded followed by Boc20 (7.4 g, 34 mmol)
. The splution is allowed to stir at ambient temperature for 3 hours, at which time the reaction is

guenched

iperazifl-1-yl)>

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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by the addition of brine. The phases are separated and the 20 organic phaseds;wRghgg wigine, 1 M
aqueous KH2PO4 and dried. over Na2S0O4. The mixture is filtered and concentrated to give iii as a
white solid (¢ Q ¢p/®0438mol, 90%). (MS: M +H: 199.0). Step B 4-Butyl-3-oxo-piPefazmgA2edrboxylic
acid tert-butyl 25 ester 1v -120 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 A solution of
oxoplperazme iii (6. 19 Tmol) anq n butyl iodide(3.5mL anhég THE OmL) sodium
hydride(1.32'g 3 1P mimot ik &rtydfdus DMES0 @) add 1S538 n e olfsudsShsingr 33
mmol) in 2@ neabednhidriou® DM dnder5Ca nitrogéheathrospheleThe ciita bathl isenensovedeand the
mixture is Sliredah ambient leMRRIBlIe fs3 At %ﬂcglw@e #98 quenchedibythaaddition of brine

and diluted with ethyl acetate. The phases are separated and the organic phase is washed with brine
and dried olBr RS04 - PReMirkturelid Filterd S M4t c8AdeMtated to give an oil which is purified by
flash chromatography on a BIOTAGE 40 M column eluting with 100 mL heptane followed by 3/1/96
MeOH/7N NH3 in Mc?H/CHZClZ to give iv as a colorless oil (6.8 g, 27 mmol, 89%). (MS:M+H:
257.4). 15 gf‘epr&f;&nyl plperazm -2-one O ,/--N NH v Oxoplperazme iv is dissolved in 10 mL of
CH2C12 urfiie hel ©F 1281 TFA(-ddded. -Phexsokitpars aflowketd)stiv-af (26.28Rbieht
temperature jorb—lgﬁf l‘l’&)&g@gﬂgpﬁ cgnqq@tr@ mggg duged,pressure, dissolved in water,
basified byThe a an extracte y - The combined extracts are
dried over N&2 LS trcgasiti: aﬁ%loc?dncentrated to give v as an orange oil (3 g, 19 mmol,
76%).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)

-124-



25 (MS:M+H: 157.3). Step D (4-Butyl-3-oxo-piperazin-I-yl)-acetic acid methyl gsignNONBv1Zd08
JANUARY 2006 WO 03/1106423 PCT/11S02/22255 vi Oxopiperazine v (0.4 g, 2.6 mmol) is
combined Wi @igwpdpylethylamine (0.55 mL, 3.2 mmol) in 5 mL of methanoP@VESE e der N2.
Methyl bromoacetate (0.27 mL, 2.9 mmol) is 5 added dropwise and the solution is allowed to stir at
ambient terpgerat%ev_go%{ez hqurs, gtswh‘j:{:h tirgcflit IS querfhegzbygge additi%%of ]2M KIE|2P 4 and
diluted with ethyPaceta e, The phases are gepa?a"%ed and th o'rganicgpfhase iS washed Wi 1M
KH2PO4 an#i$alitatdd agdeous NaHCO3. The combined aqueous phases 10 are back-extracted with
ethyl acetate. The combined organic phases are dried over Na2S0O4 _ The mixture is filtered and
concentrated to give an oil which is purified by flash chromatography on a BIOTAGE 40S column
eluting withB6® il heptdn84&Rdviéd BPrA - Fieht e ORE aAd B £ - BH2@ T8 e GAG4% to afford v
as colorless oil (0.29 g, 1.3 mmol, 50%) . (MS: M&H: 229.9). Step E
(4-Butyl-3-oxo0-piperazin-1-yl)-acetic acid 0 0 ~--O Vi fperazine vi is dissolved in 5 mL of

methanol and a suspension of lithium hydroxi ono te (0.3 g, 7.1 mmol) in 5 mL of water is
added. The mixture is allowed to stir at fent te

rature 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 exracts are dried over Na2SO4. The mixture is
filtered and concentrateld to, grovidg vii as.a colorless ol 50.15 g, 0.7 mmol, 56%)). (MS:M+H: 215.4) 30
A solution of pyridinone ix (1.7 g, 10.3 mmol) in 20 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 HCI. 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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-122 9 JANUARY 2006 WO 03/006423 PCTIUS02/22255 Step F 9 JANUARY 2006
[3-[2-(4-Butyl-3-oxo-piperazin-1-yl)-acetyl amino] -4-(3,5-difluoro-phenyl)-2-hydroxy-butyl]-(3-ethyl-
benzyl)-caryathis/8gid2Benzyl ester 5 viii Oxopiperazine vii (0.16 g, 0.75 mmolP{sIEesapRashwith HOALt
(0.11 g, 0.81 mmol) and HATU (0.31 g, 0.82 mmol) in 5 mL of dry DMF at O C under N2. After 0.5 h a
solution of diisopropylethylamine_(0.39 mL, 2.2 mmol) and [3-amin@-4-(3,5 1 ,
difluoro-phenyl)-2> y%%é%%ﬁﬁtyl?—&-g%ﬁgﬁélﬁzri/?)-c%rb ?ni%gac%' be%rfz%/l é“é‘%‘é?lo.sé’%}b?éﬁl%ol) in 5
mL anhydrddd DNy dsradddd. Thessolgtiormisdalltved-toostirdohaedlatiambigdtogempeatradreit The
reaction is gyenched fy,thg addition of IMHCA anddiluted withethylacetate, Tae phases age
separated and the aqueous 15 layer is extracted with ethyl acetate. The combined ofganics are
washed witFAVPEES SSafttdted Qqico st NaRfEO3 atf alfel okt -N42S04. The mixture is filtered and
concerstrated to give an oil which is purified by flash chromatography on a BIOTAGE 40S column
eluting with 400 of he %oll.owed by 1 L of 2/1 : 20.heptane/EtOAC and 97/3 : CH2C12/MeOH
togive Has a yeTi]EJJbV\I/n 8ﬁu%%r%l 3 %rﬁgleé?)%)é)(é?i\nﬂﬁ# é%g%?s?gﬁ &e§8§ %xogpelggfalz%ég viii is
dissolved igovial iof rRstraniot ahid ( 26%patfeefeh (1Y H§dvostide 30 ©419).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 : CH2C12/MeOH followed by
97/3 : CH2E42HAEBH and 90/9/1 : CH2C12/MeOH/7N NH3 in McOH to -123 9 JANUARY 2006 WO
0311)1)6423/REALE1S02/2225% give Buolariesssoill iEae pil e dissohved-i3 mi- MaQlHand treated
mi;hb?srmb% ili-blc_:é Jn ﬂli%tlh(% eergg% )'I'pf_sp(lggrét&%_eb é%g‘;‘f’i’?gm“{hdo _rgguced pressure to give 208 as
hydroxypropyl }jacetamide (212)

Step A [Benzyloxycarbonylmethyl- (2-tert-butoxycarbonylamino-

acetyl) -amino] -acetic acid benzyl ester

QVﬁUJ@

\{/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) .

-126-



(0.030 g, .05 mmol, 17%). (MS:M+H: 531.0). 5 Example 4 Synthesis of 9 JANUARY 2006
(2R)-2-(4-butyl-3-oxopiperazin-1-yl)-N-{(1S,2R)-1- (3,5-difluorobenzyl)-3-[(3-ethyl benzyl)amino]-2-
hydroxypropyD@upeazimide (209) 10 Compound 209 is prepared using the metis@&sesbed above
in Example 3 with the substitution of methyl (s)-2- (trifluoromethylsulfonyloxy)propionate for methyl

bromoacet forthe synthesis of intermediate vi. (MS:M+H: 229.2). 15 Example 5 Synthesis of
o (-buty L6 T2 <l oy A TR LI R AT o AR Gho ) S i STaaRay harminol 2-
hydroxypropyl)acetamide (210) Step A l-ButyI-;ﬁthyl-lH-pyridin-2-one N 20 ix A solution of

2-bromo-4-methylpyridine (7.25 g, 42.1 mmol) a -a Qb e (5.8 mL, 50.6 mmol) is heated at 100

C for 16 h. The residue is triturated with diethyl ether to p @

(100 mL) is added followed by the addition;g i
ti

a 25 dark yellow gum. Ethyl alcohol

H (58wt). The solution is allowed to stir for 4 h
and NaOH (1.5 g) is added. After 2 h the solytion |is partitioned between ethyl acetate and H20 and
separated. The aqueous phase is extractg ethyl acetate and the combined 30 organics are
washed with brine and dried over MgSO4. TheHmixture is filtered and concentrated to give a dark oil
which is purified by flash chromatography (1/1 : ethyi acetate/heptane) -124 9 JANUARY 2006 WO

o0 PCTISIAZERS oy o oy 396, (BUHIOE LI 22P
5 of anhydrous CHyCl, (10 mL) and TFA (10 mL) under N,. After 2 h
the sclvents are removed under reduced pressure and the residue
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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OH 5 x A solution of pyridinone ix (1.7 g, 10.3 mmol) in 20 mL anhydrous THE)sNdAEydropwise to a
solution of LDA (2 M, 5.7 mL, 6.05 mmol) in 40 mL anhydrous THE at -78 C. The solution 10 is
allowed to sés/a#autes followed by the addition of solid CO2 (10 g). AftePOIBURG2Mture is
poured onto H20 and acidified with 1 N HC1. The solution is concentrated under reduced pressure
and extracte}gli w'ith %thé’llq c%tate and CH2C12. Th combimid (%r%%ni s are %{L d over MgSO4, filtered
and 15 concentr G0 gfilve% sond wiieh i%spuarif?'é llS:ye fI§Sh *chromia oar'ap y6 9/1 : SﬁZC%ZI'MeOH)
to provide Has 3Whie 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-(I-butyl-2-oxopiperidin-4-y%—N-(§1S,2R)-1,—(3 5- difluorobenzyl)-3-((3-ethylbenzyl)amino]-2- 25
hydroxypropy§Ec&amidé {284 Blef 2o (12BUK-RoREFAFE MM -4y -Aticiscid BA xi -125 9
JANUARY 2006 WO 03/006423 PCTIUS02/22255 A naixture of pyridinone x (0.81 g, 3.9 mmol),
palladium (1) hydroxide (0.84 g) and 15 mL of ethanalijs hydrogenated at 33 psi for 4 days. The
mixture is filtered to give xi as a colorless oil (0.83 ¢, 106%). (MS:M+H:214.1). 5 Compound 211 is
prepared from xi using procedures described aboy®in ERample 3 (36% yield). (MS:M+H: 530.1).
Example 7 10 Synthesis of 2-(4-buty|-2,5-dioxopige;\i’zj%l-yl)-N-((ls,2R)-1-

y

(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-Z propyljacetamide (212)

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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Step A (Benzyloxycarbonylmethyl-(2-tert-butoxycarbonylamino- acetyl)-aming 39&%'6 &lﬁlg Bg%yl ester
NH 15 xii A solution of Boc-glycine (2 g, 11.4 mmol), DIPEA (4 mL, 22.8 mmol) andanhydrous DMF
(20 mL) und¥PNZ@86ddbled with an ice bath. HATU (4.34 g, 11.4 mL) and HOXI{LS®/G225%.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 acefate %r%dorllel\}lc_ C1 and separated. The organic
layer is wasfied with aqueoussﬁaﬁ 51, g 0,b ne2hd afied over ggf)zf.lﬁ'h rmixtdre i filtered and
concentratexhed ?5 give fibaslalight erdrageodunt 3505 §LD4%TH#MSrahetHond 7 MBXtUPS 9is

JANUARY 200609 Q3/0Q6kA3 POEIYSO2/22238 SiepR (Ranpipxn-piRerazinayl):Ackticiacid benzyl

ester 0 OJ~-N_' H xiii Intermediate Xii (4.8 g, 10.2 mmol) is added to a solution 5 of anhydrous
CH2C12 (TOHEYENd A (R mE S titbl R, wteP? 17 the ¥0ivBNts e RéHTRE UTdRY FEdbRed
pressuse asdihe residusmds parditiored batween GEREAX! andiagueousdiakiEOngnd separated. The

organic Iay,? IS dri(rergoove{iMeqc%O4, filtered and concentr teg to.give a salid thatc'is tritltjrate ith
heptane to gfll\(/ae Xiias 1 atan Solid é.ﬁagc?t%(%fe(l\)fg:sﬁhﬁ Hwhge%ﬁa%?ép cre s urag'e‘%
(4-Butyl-2, Befownpiperazipr 1 94), -acedieiqdd belggdeser OsWNLageliv Didkdpiperstine »@ingl.o g,
3.81 mmol)isrrddad-to-a mixieel Nakh(@a%, Oghd 9s4:27 mmol)yaanhydious AWk, (2Q,mL) under
N2. The mixture turns homoggnous and 1-iodobutane (0.48 .
Purification vy flash column hromatography (silica, 83:17
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 (t, J = 7.0 Hz, 1.5H).
15
Step B (3-Oxo-cyclohexyl) -acetic acid

o)

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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mL, 4.19 mmol) is added. After 16 h the solution is 20 partitioned between gthxhagaiate 2ogsH20 and
separated. The aqueous layer is extracted with ethyl acetate and the combined organics are washed
with H20, bWikke0afdodziied over MgSO4. The mixture is filtered and concentraRdItoiz/@2asb oil which is
purified by flash chromatography (CH2C12 followed by 98/2 -127 9 JANUARY 2006 WO 03/006423
PCT/US02/22255 12/MgQH) to giye Xiv a hite s I'd_§0. , 50%), (MS: M + H. 319.3). Step
D (4-Butyl-2, %diogi%l%%lgzaraézing-l-y )—-gé% IC é@iﬁ %%'Yg S(VlAqr%ix u'rgez?nf |0x03p1)%1é)/léraé;|gnIe K (6'./429, 1.26
mmol), 109 $u/d¥0.028]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 $§fkhdsis of AFA(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)aminale?-hydroxypeapyded 1(8iaxn-4fprapyicyriohexybaeetamida (253)rbiep) A and

2-(3-Oxo0-4-propyl-cyclohexyl)-malonic. acid dieth 0 ester O,CO2Et CO2Et xvi A solution of sodium
metal (30 nﬁ%ﬁf 6lrrs18$oﬁ)oi¥r%§gbso gggcé%mafnnoﬁ (4. rlngt) ig%s’tirreld gf-l&“&% r0.5h. Blee(z%tlh%?(i%e
malonate (3B4Arids mirol) isddded st aeFolRTEH P UPSWIANUARYMBOS 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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WO 03/006423 PCT/US02/22255 addition of a solution of 6-propyl-cyc|ohex923g 080817
mmol) in absolute ethanol (3.0 mL) . The reaction mixture is stirred an additional 12 h at room
temperaturévVPH8/peeddon mixture is then acidified to pH 3.0 with 10% hydrodReiIdhseriaez® solution
and then extracted several times with diethyl ether. The combined ether extracts are washed with
water, and gaturated sogi[u chloride Cgri d (sadium sulfate), filtere%.a oncentrated under
reduced prgs%seﬁregto yield a@e ow o(fl}.) 3?? icat n’gﬁil%ﬁ%oﬁ%ﬁ c lrgr%%a?t%greé%%éf/r(silica, 83:17 10
hexanes/ethyl acetate) gives diester xvi (5.079,$91%) as a light yellow oil: 1H NMR (300 MHz,
CDC13) 5 4.21 (g, J = 7.0 Hz, 2H), 4.20 (q, J 4.0 Hz, 2H), 3.30 (s, 0.5H), 3.28 (s, 0.5H), 2.67- 1.55
5

(m, 8H), 1.43-1.11 (m, 10H), 0.90 (t, J=7.0 5H), 0.90 (t, J = 7.0 Hz, I.5H). 15 Step B
(3-Oxo-cyclohexyl)-acetic acid CO2H xvii A solytiongf-&i@gter xvi (2.37 g, 7.94 mmol) in 1 N 20
potassium hydroxide (16.27 mL, 16.27 mmol) is heated at retlux for 2 h. The reaction is cooled to room
temperature, diluted with water and extracted with n'?eQF\E}Iene chloride. The aqueous phase is
acidified to pH 1-2 with 6 N hydrogen chloride solutiari iand then heated at reflux for 2 h. The reaction

is cooled to 25 rogm.temperatyrg and gxtracted seyeral fi with. methylene chloride, The.combined
organic phase is washed wittrwater, satu%(;t;)j so«%élurﬁ%f?%?iée, r%ﬁsﬁ%& sﬁ_ﬁgte(a? |fferzgd, and
concertrat&deRBeliedtieed predsite 46 yid ey hEgelidhoil sPiiteaiisn of fAshtomavi

chromatogeapbye(silican2 a0 hexanesieihyl @setate withy 1%a glacial aggtic agid) givegs carboxylic acid

xvii (1.42 g, 9105/5(%6&1? white solid: 1H NMR (300 -129 9 JANUARY 2006 WO 03/006423
PCTIUSOZ/%’Z z, CDC13) S 2.71-1.12 (m, 14H), 1.11-0.82 (m, 3H) ; ESI MS m/z 197 [M - H]-.
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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Step C 213 5 To a stirred solution of acid xvii (244 mg, 1.23 mmol) and N,N@H}Wp&?@dgmine
(214 pL, 1.23 mmcl) in methylene chloride (7.0 mL) is added HBTU (513 mg, 1.35 mmol) and the

reaction miXNPeHtivsdeBfor 0.5 h. To the above solution is added a solution of PCT/US02/22255
3-amino-4-(3,5-difluoro-phenyl)-1-(3-ethyl 10 benzylamino)-butan-2-ol (500 mg, 1.35 mmol) (prepared
according to the rocle&iure found in U.S. Patent Application 09/895,871, filed June 29, 2001) and
N,N-diisoprﬁ}%z%aﬂmne (428 pL, 2.46 mmol) in methylene chloride (7.0 mL) and the reaction

mixture is Sirredender ritfogéA 18m18dy. The3rdactivhlimptareoisahieh)15 diwddoNith additional
methylene ghlogdg,and,washeq vdth maturatgd spdiun bigathonate, 0.5 N hydrogen chloride solution,

saturated sodium chioride, dried (sodium sulfate), filtered, and_concentrated under reduced pressure

to yield an oily resi@ue. 3Purifieaiisr 8% flasH coldrhn Grronttbdrain Raray 7193 263 -ethyl-
metharsol/methylenedhionide) pives243 (365, 339 bastcwhise i90lid 81 58:54/C; IR $AIR) 2960,
2932, 1698, 1627, 1596, 1533 cm-1 : 1H NMR.(500 MHz, CD30D) 6 7.33-7.30 (m, 2H), 7.25-7.21 (m,
2H), 6.85-6.(8%29 (nzl, %H)?ﬁ%?ﬁ‘-‘%‘?g? (r%fi?lljiri.‘é’éé&’.%ﬁ“tlrﬁesg)?'é??ﬁ‘-lz.6 %mf“Tﬂ#?nsé’%- 29 TR, 1H),
3.06-2.95 (AE 1RYh®7o2E 2 BEF(mindey 269-25640nT2H)S 2 829266 gem 2H)cR12-of20 @t el H),

2.12-1.95 (M5 5H) ,69-1485 (Mm3l) , 1.37-11:32 (o BH)i 116108 (P gk P-92:0.88 s 35 ESI MS
m/z 515 [C30H40F2N203 + H]'. 30 Example 9 S%/nthesis of N-((IS,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyT&RTSIES Y BrSEDrVIEEE3-55cytholiexyl) Rttt t214)19 36\ BRRRIARY 5006 WO
03/006423 PETHISORI2 2265 Stept 2<3tOxa-eycvehexdkmaininacitliethyl eater £AZECO2EL
xvill DIESteriéV”cﬂsiB“:eégc?r%q_é@lsg%%ﬁldaﬁ:oe Syelo r%)l(-zs_eparated. 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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5 enone by the method described for the synthesis of diester xvi above: 1H NAMRBOBRYH0@EDC13) 6
4.44-4.12 (m, 4H), 2.88-1.22 (m, 16H). Step B (3-Oxo-cyclohexyl)-acetic acid 10 CO2H xix Acid xix is
prepared in WORyiedd2from diester xviii by the method described for the synth@€i%/669a/A2a5ove: 1H
NMR (300 MHz, CDC13) d 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]-. S 214,214 i in 23% yield fr id Xix by th hod described for th
resi of 21 (5 C) SHoie, WIS ES1 50140 138 S04 G T (TR) 3315, 5258, 2040, 1702

i
synthesis of 213 (Step ove: white solid;” 20
1627, 15952 4B¥ikgnzy’H NMRIE00 Midr DSOS 2 784774 (m, 1H), 7.22- 6.89 (m, 7H), 4.95

(s, 1H), 3.95dEndkhmd B /(5) giDe346i (5. 1151130248010 LHbnd 60 5@y, 4H) , 2.20-2.12 (m,
3H), 1.93-1.82 (m, 5H), 1.i4-1.36 (m, 2H), 1.18-1.08 (m, 4H): ESI MS 25 m/z 473 (C27H34F2N203 +
H]'; Anal. Calcd fofC27N34E5R2HR! T 68262 A1 7 LR RsB3Y EbuAd €3 88.40; H, 7.06; N, 5.85.

-131 9 JANAR YE2006/ W ani3ib] 064 23 POk S022255 Example 10 Synthesis of (3-Amino-4-

(3,5-difluorq- -2- - - (4-ethyl-benzyl)- ic,acid benzyl r To a solution of
[1-(3,5-difluqoro- %}%%%ggﬁgg%%&%zﬁagw ?éﬁ%/ﬁ%)?é%]ro@ﬂ?ggr%%%ig %Iﬁd tert-butyl ester
(16.1 g, 37 mmol)@hd triefyihé}® 2Rl U4l nolfi Borsbastarhydiols THE under N2 at 0 C
is added benzylaherpfoimate: {8 1B MlnAi-Bwnehobe poutippis warmed to ambient temperature

and stirred for 156 h. The soah;jtion is quenched with 10 brine and concentrated to remove most of the
THF. The réSHIR it Rtk STyl Heetars AP BEFRAREG STHE SPRRMR DAY is washed with 1 M
KH2PID4, saturatee NaBCOBLanc rlriet-o\er Na2SO4orbive maxiuire 3s filiered and concentrated to a

Wh“eSondggugibenzyl)amino]—2—hydroxypropy1}—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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is purified on a BIOTAGE 40M column eluting with 400 mL of 15 heptane fol|OWEdNYARY 2006
heptane/EtOAc to obtain [3-tert- butoxycarbonylamino-4-(3,5-difluoro-phenyl)-2-hydroxy-butyl]-(3-
ethyl-benzyWodrBgimiz3acid benzyl ester as a white solid (15 g, 26 mmol, 7198, THMSINEREFS569.4).
This compound (6.0 g, 11 mmol) is dissolved in 10 mL of anhydrous CH2C12 at 0 C and 10 mL of 20
TFA is added. Th qut arm mbient tem ture and stl d for The solution is
concentrated, dilu e Wlt é?g he?d ‘%thesl Jl@ %‘%e cgm mged gr%anlcs are dried
(Na2S04) andxﬁ@wm}réamm@ie@ ahumpsmnamdﬁogwéﬂ@*eb}féufcmp@ur{d as a white solid (5.0

9. 11 mmol, 4y3oky BB ol M1 463 RnEsemRladd B glgwing compounds are prepared
essentially accordlng to the procgure outlined in CHARTS 3A-E and set forth in 30 Examples 1-10.

(a) N-{(1S,2R)-1-(d5-diflGSopnz YA B-FB! etriyiBerafidm ot 2RRpdokypropy iR 2-[4-
(ethoxymethryh)pnpﬁtdzm yHhexahamids Qarpoute 2l b) 2-182- 9 JANARY-2006 M O103/006423

PCT/11S02 a(g%{(‘Z§£N § %Rblz( -difluorobenzyl)-3-[(3-
ethylbenzy amlno ydroxypr yl}-2-[4- (ethoxymethyl)piperidin-1-yllhexanamide (compound 216);

(©) N-{(1S,2R)-1-(8B-dif( 26BN LyB 3-AB) 5Xthbendyiantrsitemgdioxybropyi-2-[4-

(ethoxymethyhpinstidin-lr wipepiananide {cappeup f¥j§ (@-propoxypiperidin-1-
(2S)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amlno] -2-hydroxypropyl}-2-[4-
(ethoxyme%%)éﬁf&ﬁfﬁ?rilgﬁp(éﬁ’ﬁﬁgﬁﬂ e 1&8hpound 218); 10 (e)

N-{(1802R)-1-(3,5+¢difluocbenayl):-31(3 e{hsalbenzpb)@mrm]ﬁrhydmymepyli-é{ BR)-1-(3,5-
Bl T Rl ——
hydroxypropyl) hexanamide ( compound 229
(p) (28)-N-((18,2R)-1 —(3,5—d1fluorobenzy1)-3—{[l—(3—
ethylphenyl) cyclopropyl]amino} -2-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

-134-



(ethoxymethyl)piperidin-I-yll-4-(methylthio)butanamide (compound 220); (9) g JANUARY 2006
2-(4-butyl-2-oxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- 20
hydroxypropyDdsérestiidie(compound 221); (h) 2-(4-butyl-2,3-dioxopiperazin- 1 ROTN$28228)-1-(3,5-
difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- hydroxypropylthexanamide(compound 222); (i)
(2S)-N-{(1S,2R)-1-(3,5-diflugrobenzyl)-3-[(3; 25 ethylbenzylamino]-2-hydroxyprqpyl)-2-[4-(2-
ehoxy AT AIE ey ok (B oy s e R 2y, ) aekad .
(2S)-N-f(13,2R321-(3,8-dif [ BarobEhyyl) K 3suirgtivarts/| fesniaoFRsirirorgmopys - L4230 £
methoxyetiyd)nipeddips iy raspide{compeynd 22 Dhi) carboxy terminal 125 amino
(2S)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl?:aml_no]-z-hydroxyprop [}-2-[4-(2-
methoxyet@ifisigerigin-1-HFBefanantidd (cSHEaHRR 228t 2399 JANUTARY 5666 WErssaaes6423
PCT/13S02/22205 (13(28:N{d8, R pin(Ho-aifiosohenzy)-8€(@ as described in Sinha

ethylbenzylﬁ) mi o]-é-g |glro op I}-éa(rgﬁtpyg%p{)-z- 4- rog%X%igeEigin-I-ﬁ%%utangmidchk(l)mpound
226); (m) ( g)'—ﬂ?—{(l % )’-|->%£;)é-ul uorobenzyf)-3-[(3 =c nELy prodiced as thue
ethylbenzyhamindE2ds/drenmrogy - 2nisprasodgpiper lidl- yIFnekagrinibe (crapedsd 22794 n)
(25)-N-{(1S22E0d1(8,5-difluprobenzyl-31/(3¢ expressing the recombinant cDNA, as
ethylbenzyl)amino -2-hydro>}<aﬁ)ro yl}}-z-g-propoxyplpendln-I- yl)pentanamide(compound 228); 10 (0)
2-(4-butyl-2' 35HEXEFPetdzi --%?ﬁ-(‘ii 2R)-1-(3,5-
difluot®benzyl)-3-{dxBse thidphemt)cytieprapyamino}-2- hydidyyriopyl)frexaramiae(eompsund
229); (p) ( %AFJ\L%;(Q%%R -Geo-difluorahenzaul)-3-{{L(3; ducts. 0 1
ethylphenyl)cyclopropy am((?no}-z-hydroxypropys/l)- 314?\1%9]% products. . ne exlemp ary
(ethoxyme@lyDBibeHams|-yind - @acthy )R berRtamile foripedhd Pay ; 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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(@) (2S)-N-((IS,2R)-I-(3,5-difluorobenzyl)-3-{[1-(3- 9 JANUARY 2006
ethylphenyl)cyclopropyllamino}-2-hydroxypropyl)-2-[4-
(ethoxymethyDigreeidR3-1-yllhexanamide(compound 231); 20 (r) PCT/US02/22255
(2S)-N-((1S,2R)-I-(3,5-difluorobenzyl)-3-{[I-(3- ethylphenyl)cyclopropyllamino}-2-hydroxypropyl)-2-[4-

(ethoxymethyl)piperidin-I-yl]pentanamide(c ound 232); and (s , ,

N (19 2R FLA S o R O AR S e B oy SR AEL S R RO b k6 e
pentylpiperazinttynatetareidetcomnpama 28 BRI O GIGAE EOXANMP LIS tExdamplehA @0 Blizyme
Inhibition Agsay Jie-eqrgpoungs of thednyention arganalyzgdfakiphikitory @clivity by usg,ofthe

MBP-C125 assay. This assaé determines the relative inhibition of beta-secretase cleavage of a model

APP substrate€ TMBE-8425 $AF tylthe doniphideedSsaydd 93 clhpared 88aRithSaF¥Rteat8d control.
A detailed desaiptiar obihe assayi-dd4 ScIANUARY:20061\00 @3/ 106423 RETILkSORP2255
parameters e found, for example, in.U.S. Patent No. .5,942,400. Briefly, the substrate is a fusion
peptide forr%%%éc% ma t%ese%llﬁa %gl%r% etz_"lﬁo(f\l/l érBf(tgﬁg the %a%)oxyn}%?r%?ﬁ\ﬁ % amino ugé‘%g of
APP-SW, théS\wddishFhuetione The ittabecietaté PHFLymMads uetiveddiom Nadan blaibafssue as
described ip,gigha ghal, 19995 Nature 40:537-540) or recombinantly produced as the full-length
enzyme (amino acids 1-501), and can be prepared, for example, from 293 cells expressing the

recombinant cDNA258188schiBEd iR17566/47618 210 1M5BRRAf the ERARRE istHifaly S0F 18R
example, byebmmimmwassay ofAlie enzynsas cleavagesprodunis. One exaiaplasysELISA usesan

anti-MBP capture-antibody that is depgsited on precoated and blocked 96- eléhigh inding. plates,
followed bymlgncgu %altri]%)er\rv?/l)t/‘ﬁve |I%te§ %%%yrﬁg ?é:ég%éln s%ﬁelelrlr%]tgnt,l f?wcu%%%%%ll ?Nitﬁgogpeg]i‘% reporter
antibody, foreaample, bistylateP antSwed2 repsteedhtibody, antfarkérinedatiorowitha

streptavidiniglkalisg Aosphatase: Ivbie assahsdgavade @y 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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the intact MBP-C125SW fusion protein results in the generation of a truncated NpRternes
fragment, exposing a new SW-192 20 antibody-positive epitope at the carboxy terminus. Detection is
effected by WuBre&daht substrate signal on cleavage by the phosphatase. ER(IAIRUSTects
cleavage following Leu 596 at the substrate's APP-SW 751 mutation site. 25 Specific Assay

Procedure: Compou € ils}'i-l in a 1:1 dilution.series to a six- pojnt_co tion curve (two wells
per concen r%?i%%i@goj‘z@ﬁ%p ageq%me%gflcgrrnep%%%}%ested. Each o#%%gotgsi? ggoripc;“) nds is prepared
in DMSO t® hedkeno NI B PRRISHIES StdtkEsHAtiomreThe 3Drsteck KlutkFQisISeridly diluted in DMSO to

obtain a fingl fOMPARRE CeRREAKATAY Pk2RRTBINRMAlARA [BPJUGh PYRLAta K& POjREEIutign curve.

Ten (10) microliters of each dilution is added to each of two wells on row C of a corresponding V-
bottom pIaﬂ%Otb‘}vl/hich 190 microliters of 52 millimolar NaOAc, 35 7.9% DMSO, pH 4.5 are pre-added.
The N3OAe tilutiao- sompoLncx k35, OEPANUARYG 20068 DBKR QG420R CI+::R0RIRZ2255 plate is
spun down to pell%g&e 'Bitﬁgt_argq 20 microliters/well is transferred to a corresponding flat-bottom
plate to which 30 ‘microliters of ice-cold enzyme-substrate mixture (2.5 microliters MBP-C125SW
substrate, 0.03 midteliePEERgyne and's 298 hiierolitsts ideess!d 0993 M2 00 Hhe? B0 mickdters) is

added. Thegfinalygaction mixtureiQf 200, mier 0'1‘19'%?9”&%%@, theighest chiEs, poit isdp 5%
DMSO, 20 millimolar NaAc, 0.06% TX100, at pH 4.5. Warming the plates to 37 degrees C starts the
enzyme 11856 Hiter®imhiniits a7 37 UEGTESs €, 505 AficrBiifdtsRvell coltepsemter Bitluent is

added@o stop theirazctioh and 20 ddicialtersfvalbis transfernietlde aswosespoading antEMMER antibody

coated ELISA_,LBI e@f capture, .cont ining 80 microliters/well sp cimein diluent. This reaction 15 is
incubated g\?erntl% tat4 degrrg%a%rg a%%%t%epEeLﬁSXe%%éveI%gd %ﬁg <?‘1extadsasyagftecroallrl J}?olu?gs
incubation ¥thanti-2928W antiddtly MefisRedisr Steepiavidni ARdoHddgse and fludregsamr

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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substrate. The signal is read on a fluorescent plate reader. Relative compougdjiDAIRY PYIGHCY is
determined by 20 calculating the concentration of compound that showed a fifty percent reduction in
detected sigh@l (3@8BIREompared to the enzyme reaction signal in the control WeNdSHtrr265added
compound. In this assay, the compounds of the invention exhibited an IC50 of less than 50

micromolar. 25 ExampngB6 CPelII Free Inrgbiatliocrl\ A%say Utiliél_l%%a Synthett'ceAPP Substrate A synthetic
APP substrits that can & cleaved by bRta Sédretase and having N-teffamal biotin S ke’
fluorescent (pi GO theCCOValBALATREIVBShT N ERRJOISHIEEN at the Cyd $ESIAUP i¥Qsedlto assay

beta-secretase agivity #5 fhe p@%&”%%@@ﬁ%%‘%équéﬁe infibitary compoypgds gt the inventian.
Useful substrates include the following: 35 Biotin- EVNL-DAEFRchegon green]KK [SEQ ID NO: 1]

-136 9 JANUIKRY22606 RO 03/1 F064S3 BEaTH1 280252255 BlotiPSEVK M -DRAE FRRSYeHordeen]KK
[SEQ 1D N1 2} Rietin:GLNIKEREI S SXyE VERRG{organ gree kK SE64D N@pdlinds, a

Biotin-ADRGLTTRPGSGLTNIKTEEISEVNL-DAEF[oregon green]KK ID.NO:4

Biotin-FVN LfI-TIls giégHE%cAﬁW}f_ CoXG Glﬁ%éTEKz[o%eg&niaﬁe%%R% [E?EQD ﬁ]f?\%:rﬁdT he
enzyme (0Jesdnorrokryandsestddmpadnds0.GMISO100r mickidsidr) & incudatert #rpreeblocked,
low affinity ollack JRlates; (384avell) A4 B7 sieshees, Glion SPaminies, e hesreacton, L0 s initiated by

addition of 150 millimolar substrate to a final volume of 30 microliter per well. The final assay

conditions HBL8 0012 f0G HicriAaresnpBEhatiARBitet 0°F moldPSodRmT SREEREIPM £5); 150
nanorlarissibstrate: £ t awanospetgnesalubletetasectatasei 8.0La dayearn2 i aad 2o AME0. The

aseay 15 MCe.x INGHRId forhquls ai 3 d80reenG, agd I, Jeagiian, s edninateg By the
addition of a saturating concentration of iImmunopure str%ptawdln. After incubation with
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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streptavidin at room temperature for 15 minutes, fluorescence polarization i9 meRsUsEY Ro@xample,
using a LJL Acqurest 20 (Ex485 nm/ Em530 nm). The activity of the beta-secretase enzyme is
detected byWPRdR§ws4?3 the fluorescence polarization that occur when the subRGEESIR/ERIaYed by the
enzyme. Incubation in the presence or absence of compound inhibitor demonstrates specific
inhibition o%p{eta-ieecrstase enzymatic cleavage of its 25 synthetic APP substrate. In this assay,
compounds o the Invention exhibited an IC50 of less than 50 micromolar. Example C Beta-secretase
inhibition: e sn\S30 Seitheti© sabspatesictntaitisg Hed peta-secretase cleavage site of
APP are used to assan, =Se ivjix.cusing th J ib SXEm le i
published PCT app icatio%qi\c/:vso%%?f%ﬁé% %’aﬁesPsg&4%{%u%)g§ratq§§ a |o§e£;1 q[tl%re of theg sgﬂgence:
(biotin) CGEXIYRGEITRPES GLFRIICFE RSBV RE DR TSEQHS PR H L1873 SRREFARY 2006
WO 031106423, PCTAIS G2 25 ThedR2G- Pdstandarddaseisequenseies. Examples

(biotin) CGGADRGLTTRPGSGLTNIKTEEISEVNL [S ID_NQ:_7] Briefly, the higtin-coupled synthetic
Substates Sre. SR BaRt KESHcaRatidy i SBILD PEBIS0S AoraB 178 assay’
When testifg idifiBRonpeempireesi beslibstratetbdhceRegtortof ¥bout 3.Pdicrbdiolarispesferred.
Test compaupds dilutgddn DMSQ are added o therreagtign BixBde-vdth afinab DMRQ gopggntration

of 5%. Controls also . contain a final DMSQO concentration of 5%. The concentration of 10 beta

secretase SARTe IH @it REEHETTEVSRed, 18T FRIRRA tESHARRALORS Wit ieefiteraRge of the

ELISAGssayabomged2t tal28ed plicomalat tafter dippeoptie teadtion thixtupe ptseliclusles20

millimolar Sé)g{%rgt%gelta;%,&@ égggoQg%%gggggbg(#peol(?qgni&mcubatt eata37t 15 degrees C for about
uffer (fo

1 to 3 hours. Samples are then diluted in assay r exampller,1 1454 hanomolar sodium chloride,
9.51 millimolar s&iupphedpirtar? EmilfRe & sttiperazide, b@soshe sequence SEVNL-

DAEF [SEQ ID NO: 8], and the cleavage site is between residues

SO\

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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Triton X405, 6g/liter bovine serum albumin, pH 7.4) to quench the reaction, theph§jlyjgg\ustigs for
immunoassay of the 20 cleavage products. Cleavage products can be assayed by ELISA. Diluted
samples arNi@wHWa#ds are incubated in assay plates coated with capture arntiGbdpota22Xample,
SW192, for about 24 hours at 4 degrees C. After washing in TTBS buffer (150 millimolar sodium
chloride, 25 25 mtillimotlar Trtis, 0.05% .Tween go EH 7?5t), th% samPIes arelincugatgd with =
strepavidinAB aS&SARS B thETHARMracttrars SASPSGioRS Afers ofd RbYF TeubSfiorPStom
temperaturesdie saseplesare wished i 3 BS3adpndeubateg witnfiloreseento Substiatavsaiation A
(31.2 glliterez-amiogezsmethykl-prapanol .30 3G,ma/lifer R :0) Reagtign.wiihsireptavidinglkaline

phosphate permits detection by fluorescence. Compounds that are effective inhibitors of
beta-secretERE vty d@ﬁﬁﬁé&f& r2BbéBadies age of tRESUBRRAEAs DOmpared ¥ cdrfirol. -138
9 JANUWARNX=2(06-¥60 1l 3th)6drddeaddU HOP/224n Exanple heAssasousiag SHibete rs
Oligopeptide-Substrates Synthetic oligopeptides are prepared that incorporate the known cleavage
site of bet&gecé?ggasé%ﬁg BStio%%ﬁyc/: %%?é:ctalb%%%a%g%u&? agoﬁ&oaréss%élﬁ? 8?%%0&?8%0%%%%
moieties. Exaa®ptegef sticApRptidestagwell as their production and detection methods are described
in U.S. Patent No: 5,942,400, herein incorporated by reference. Cleavage products can be detected
using high performance liquid chromatography, or fluorescent or 10 chromogenic detection methods
appropriat ﬁe;ﬁide to be detected, according to methods well known in the art. By way of
example, obelsilchtpeptidet has the sequenae SEVNAR DAEF NGEE) D HNO 28], and the cleavage site is
between residue d 6. An preferred substrate has the sequence 1 N
ADRG LTTRPGS%’%%%‘%E&‘E%%G{V sy [SES |736N&5:s§j§, 3 grsfzgvggg sita 1 BLEveEn
residues 2@ &nBtR THRSESARReRE APH Stbstréeartaacedatedinafe nodsbacewd beta-becretase

under condgtipns seficientde residt ude, 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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in beta-secretase mediated cleavage of the substrate. 20 Comparison of the clegyagg Agsplis iEthe
presence of the compound inhibitor to control results provides a measure of the compound's
inhibitory ac&@ty3/Bxeddple E 25 Inhibition of beta-secretase activity - cellular $SEY Y 2EMplary
assay for the analysis of inhibition of beta- secretase activity utilizes the human embryonic kidney cell

line HEKp%QB (@Egc Agge%séion?lv\fm. %%Léﬁ%m atransfgc ed wisth APnFé 5 icontgirgi)ng:the @aturally
occurring doThle MutRton L ys6sieth? 3070 ASRE51ESH652 (humbared for APP75T); TontiRbnly
called the Swadidle mutationandrsiassayo overpmdace Al béta (Eittoibetidkes 1992, Natubeta

360:672-674) as desgribed in PSRN ,6Q4,402, Fhegells aredncubateddp the preseree/absence of
the inhibitory compound (diluted in DMSO) at the desired 35 concentration, generally up to 10

microgramSATT At 178 &nadBe - PIG YIANGARY 206 REFBEA 06454 PCiT1 PSEZ2985 ARy
treatment patiwdpeesdiioaed Marliaistanadyzebior beta--satyetase aslintyndor examptel dyanalysis
of cleavag(-‘-?L fr%qmgngsna b%%adcaf% Penaenallgzsel% by immunoassay, using specific detection antibodies.
The enzymaﬁc ac?ivity IS 5¥measured in the presénce and absence of the compound inhibitors to
demonstrate spedfid isHisitiorrdnbaieseriedasetine diatsinrshezgage ofARR wubstraet Exaimple F 10
Inhibition of BetarSesretase inApigialddodels abAD Vargus animalmaadels ¢an he used,io,sereen for
inhibition of beta-secretase activity, Examples of animal models useful in the invention include, but
are not limitdd 5o %e, QTR By, Wy ThdaRe iKEFREANRRLR LRBY QI b PTG Se, 15
transgeénic karaknockegwegdels. koagdditted, marhimadiantredelsd canexpeass. mutations in APP, such
as APP695-SW and the like 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.
Example 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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20 PDAPP mice, prepared as described in Games et.al., 1995, Nature 373:5233p3 /AR vSahalkto
analyze in vivo suppression of A beta release in the presence of putative inhibitory compounds. As
described iIrMdBRN064291,166, 4 month old PDAPP mice are administered coP¢gausieR%ulated in
vehicle, such as corn oil. 25 The mice are dosed with compound (1-30 mg/ml; preferably 1-10 mg/ml).
After time, e.q. 3-10 haqurs, the animals are sacrifi_?d and hrains temoved for analysis. Transgenic

animals aré Saiiist&ted aSmoTATBP I cohMBdiid RinibifSrHformalaiad in & catrier 8ARA5IE for the
30 chosen swode bl adrhnisttateonc iBorrol mndnals faredmirestad areated witkdwemtks, vattieated with

an inactive gompaynd,  Agministration gan be ggute 4i.§., single dgse of guultinlg doses, in; gpe day, or
can be chronic, i.e., dosing is repeated daily for a period of days. Beginning at time O, brain tissue or
35 cerebraPfAUTE bEFaiEY f6i stlectEPRRiiAE aRBANERRREY -140F JARUARYE 2606 Re

0311)1964Z>P Ghidhp02/2 2L fas dlre usasence of APP cleavage peptides, including A beta, for

example, by imm noassay usir&%sggcigic an&ib%gies for A bet% deggfggon. At the end of the tegtt period,

animals are sacrificéd and bram tissue of cerebral fliid & ana yzlen or%ﬁwrespraelgeéngé{ Brafeta

and/or betd-amg¢iidpidgurse Théeissng ionlsotandlyied foromecrdsis] Yatirmds adwinistsadrthe
compound inhihifprs.ofdhe Wpvention.ate expegipd (o demonstiate reduced A HRtadn fraip,ligsues or
cerebral fluids and reduced beta amyloid plaques in 10 brain tissue, as compared with non-treated
controls. ERATPREESHMibition df ANGER poBEERSN in himdropaticits PARFHE suffefifdHrorR ™
Alzheimer's: Digeasentd) A&l dempnstigie-ad ipareqsed amawat ofvhbeta insthe kiedraAD£patients
are administered an. amaunt of the compound inhibitor_formulated in a carrier suitable for the chosen
mode of administration. Administration is repeated daﬁy for the - duration of the test pefiocril. Eeginning
on day 0, cegnitfvecamptients.

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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20 memory tests are performed, for example, once per month. Patients administered the compound
inhibitors are expected to demonstrate slowing or stabilization of diseass BAmggﬁanalyzed
by changes in one or more of the following disease parameters: A beta present’in 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 -141 9 JANUARY 2006 WO
0311)1)64% T %%@ﬁ%BSf@@ount of the compound 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 O, cognitive and memory tests are performed, 5 for example, once per

month .sPatients a@minis@rg@ﬁ%ggwp&yngﬂgh@é%gge: 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 plBanfis brain oftd hippocampal volume; amyloid plaque in the
brain; and scores for cognitive and Big funﬁ on, as copypared with control, non- treated patients.
The invention and the manner and pro@&ss offmakirfg ang<15 uBing it, are now described in such full,
clear, concise and exact terms as tdRépaBig apy pergpn BkilRgl 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 thaes@irmaceutically 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', -CO2R, ~SO,NRR, -0-P(=0) (OR) (OR' ), -N(R) -
C(=0) (R"), -N(R)(SOR’), -SO;R, -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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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 phgﬂﬁé\%‘éﬁtﬁ:\élw&eptable
salts thereof wherein m is 0-5; 10 B is phenyl, pyridin-3-yl or the N-oxide of pyridine-3-yl, each of
which is optionally substituted with one, two, three or four groups independently selected from R6,
R'6, R"6 and R,,,6; R4 and R'4 independently are H, -NRR', -SR, -CN, -OCF3, -CF3, 15 -CONRR/,
-CO2R, -S02NRR’, -O- Pﬁ O)(O N(R)- C (=0) (R) , -N (R) (SO2R" , -SO2R, -C (=0) R, -NO2,
halogen, -(CH2)o: G GO RiCH2) Q&heter%ﬁﬁﬁ%PCl c8 &W - élfya}kenyl of%ﬁz)(l’?‘lalkynyl
each of which is ¢pitonadsspbstitited with one, two or 20 three groups selected from -NRR’, -

O S M e i

together are oxo; R' '4 anthiRch4 miep@rh:d@mg/lé.ne mum;waad Srﬁzterkb,neOCEdez -6E31

-CONRR', -CO2R, -SO2NRR/, - og QQ( Qgt)edN@o( ) (S028) . -SQ2R, 9

JANUARY 2006 -C (=0) R, NOZ ogen CH2) 0-4-aryl, 2) O- - heteroaryl, orc1-Cc8 alkyl,
C2-C7 alkenyl or C2-C7 aféfny, eacﬁ—'BﬁrWthfﬂi@l\B’ﬁlonally%nuted-\ﬁ@hl‘Bﬁé two or05 three

groups selected from -OB NRBORSRHRON, -Q&FR} -£F33)-GONRR  fGRZRsoSO3NRR', -0-
SOz2R, -C(=0)R, -NO;, halogen, -(CHy)g.s~aryl, and -
(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, -CFs,
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

-144-



P(=0)(OR)(OR", -N(R)-C(=0)(R"), -N(R)(SO2R"), - S02R, -C (=0) R, -NO2, 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-RRBetAfCyIRY, 20QR-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, amino, mono-
or dialkylamino, and C1-C6 alkyl, or - (CH2) 0-4 C3-C7 cycloalkyl optionally substituted with one, two
or three substituents selected from the 20 group consisting of halogen, -OH, -SH, -C=N, -CF3,
C1-C3 alkoxy, am@ieanonat losldlkylaming,and Cli&oraikyl; Raddenh(Cld2)1-215{0W 2:4-1-C6
alkyl), or C1-Clo alkyl optionally substituted with 1, 2, or 3 25 groups independently selected from
halogen, -OH, =0, -SH, -@>, o8l yC 1sGB=aikdxt exiining], thona-, or 2ljalkglamiho, ghoR}s(O)R'-,
-OC(=0)-amino and OC(=0)-mono- or dialkylamino, or 9 JANUARY 2006 5 C2-C6 alkenyl or C2-C6
alkynyl, each of which is iogtmeaiyenibkyitused adthel] 2fopB ghadpemdepe@denthSselected from
halogen, -OH, -SH, - C=N, -CF31 C1-C3 alkoxy, amino, and mono- or dialkylamino, or aryl,
heteroaryl, heterocyclyl, G€¥.C6 alid-aryC &l C6 Hiloptshetermmaiylpor -@hdC6 alkgbhetesacyclyl,
where the ring portions of each are optionally substituted with 1, 2, 3, or 4 groups 10 independently
selected from halogen, -Gk 1B¥af8no, or
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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C=N, -NR105R"105, -CO2R, -N(R)COR', or -N(R)SO2R', -C(=0)-(C1-C4) alkyl, -S02-amino,
-S02-mono 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 indepengdertiy$akRtt@fdO0som
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 alkyl optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -OH, -SH, -CaN, -CF3, -C1-C3 alkoxy, amino, mono- or
dialkylamino and -C1-C3ch-alikyl adk@2-Gilsrdkkaayller GRedDialkyeyl eathiof which,is @ptionally
substituted with 1, 2, or 3 groups independently selected from halogen, 10 -OH, -SH, -C=N, -CF3,
C1-C3 alkoxy, amino, C1- C6 akyl agd ongso- or tidlkplanteotdnyd thes dbéerbeyiclyl gtoop is
optionally further substituted 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 areaDéyehlO2,dmBloga ,-COZRN ,15-a3gN, -NRR; -SRkeSO2R, -C (=0)
R, -OCF3, -CF3, -CONRR', -SO2NRR', -O-P (=0) (OR) (OR") , -N(R)(COR"), -N(R)(SO2R’), - (CH2)
0-4-CO-NR7R' 7, - (CH2) 0-4-0aiiThi2) 0-4e&NRRoxr (Citi) 1041 &34 1 -CGhizdalkiz, -C5
-(CH2)0_4-C0O-(C2-C12 alkenyl), -(CH2)0_ 4-CO-(C2-C12 alkynyl), -(CH2)0-4-CO-(C3-C,
cycloalikyl), 20 - (CH2) 0-4-Rar@lk¢{@H2p8-4-Rheteroaryl, - (CH2) 0-4-Rheterocyclyl, - (CH2)
0-4-CO-Raryl, - (CH2) 0-4-CO-Rheteroaryl, - (CH2) o_4-CO- Rheterocyclyl, - (CH2) 0_4-CO-Rlo, -
(CH2) 0_4-CO-0-R11, - @H2)00-315e2yNRPR' 7C2(Cllel 23 bkuingd- @ics afkyiyhi¢@H2$0-4-SO2_
(C1- 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) 0-4—Rheteroaryl, - (CHz) 0-4—Rneterocyciyl
- (CHz) 0-4-CO-Rary1, - (CH2) 0-4—CO~-Rnetercaryl s - (CHz) 0-4-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 Rj1) -CO-0-Rii, -(CH3)0-4—-N(H or Rj1)-CO-N(Ri11)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, - (CH3) 0-4-0-CO-(C1-Cs
alkyl), -(CHz)0-4-0O-P(0O)-(0O~Rary1)2, =-(CHz)-4~0-CO-N(R11)2,
- (CHz2) 0-4-0-CS-N(Ra1) 2, ~-(CH2)0-4-0-(R11), - (CH2)0-4-O-(R11)-
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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
RI)-CO-R7, - (CH2) 0-4-NR7R'7, - (CH2) 0-4-R10, - (CH2) 0-4-0-CO- (C1-C6 d@kIANUARY 2006
-(CH2)0-4-0-P(0)-(0-Raryl)2, -(CH2)0-4-0-CO-N(R11)2, - (CH2) 0-4-O-CS-N(R11) 2, - (CH2) 0-4-O-
(R11) , - (CH2) 0-4-O- (RIl) -146 9 JANUARY 2006 COON, - (CH2) 0.4-S- (R11) , C3-C7 cycloalkyl, -
(CH2) 0-4-N (-H or RIl)-S02-R7, or -(CH2)0_4- C3-C7 cycloalkyl, or C1-C8 alkyl optionally

substituted with ong, two or three groups independently selected from C1-C6_5 alkyl, -F, -Cl, -Br, -I,
-OR, -NO2, -F, -C??QQ%?'-L ?dgf’@?‘léé Tfﬁﬁgz SR 805K 10 oc ks o NEBNRR,
-SO02NRR, -O-P(=03{GR){ORO; -MN(REE CRTHN (R)}-(SV2RY) ,cYCH2AAUyTO-DR7R'7, - (CH2)

0-4-CO- (CI-C12 alkyl), - 0-4-CO- (C2-C12 10 alkenyl), - (CH2)0, 4-CO-(C2-C12 alkynyl) ,
-(CH2)O_(4- CO- ( é%% cfyc ) Ijkyl)?%%&égﬁz]o%ﬁ-Rsal%éﬁl%e%gg&?%_ﬂ%gﬁete?ggﬁyl, F‘(’SH%Iyny)

0-4-Rheterocyclyl, - (CHZ T £ CORaNE - (DMBreadeotRiieterodndtesl- (EEHA) C1-Co

0_4-C@-Rheterocyclyl, - 4£H12) 0_4;CO-Rip, - (GH2) 0:4-CQ0-Rllys éCH_%g 0_4:502- NR7R'7, -
(CH2) 0-4-SO- (CI-C8 alkyl) ; - (CH2) 0-4-S02_ (Ci- C12 alkyl), -(CHZ2J0.4-S02-(C3-C7 cycloalkyl),
-(CH2)0_4-N(H or RII)-CEOIQ-REC{RH2I0=H,NHFRR Rn)- ERO-N{RAB 2, (CHI)DR4-N{BIQH; ,

(Cr2)0-4-0.C0.(CLCE Al {CHIO b0 (858 58 Rary2, JCHEI04 B CON(HiL)2
-(CH2)o_4-0-CS-N(R11)2 (RCHHRI-4.0- (RIYR) (GRZB 014-0- (RICHOOONCWHR) 0-4-S- (RII) ,
C3-C7 cycloalkyl, - (CH2) e} {-H €6 RIH)-§92- R% 1Ey(GH2)0_4- €3:57 cvskpaliy. 1. C2-C7
alkenyl or C2-C7 alkynyl, each of which is
10 alkenyl), -(CHz)o-4-CO-(C2-C12 alkynyl), ~-(CHy)o-a-
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(Ri11)2, -(CHz)0-4~N(H or Ri1)-CS-N(Ri1)2, =(CHz)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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optionally 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 a&y‘AwR‘é{I—?O%
-CF3, C1-C3 alkoxy, amino, and mono- or dialkylamino, or -(CH2)0_4-0-(C1-C6 alkyl), where the
alkyl portion is optionally substituted with one, two, three, 5 four, or five of halogen, or any two of
R6a, R6b, R'6,, R"6b, R""6a, R"'6b,R...6,and R"'' 6b together are 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 alkyl), -C-E8 alkei: -CE%6 alk§il; -cE6 aflyi ehad ieFbne@d@sie bond and
one triple bond, or -C1-Gaalkybaptionallyasuhstiatgdiwith -@H or -NH2; or; 15 -C1-C6 alkyl
optionally substitut_eqi ‘ﬁViSh orled_two or, thre rrfups independently selected from halogen; or
heterocyclyl optionally §u6§tituteﬁc\}v"|t%6ha7c%§’ ) amiBERRONERS dRKEAMIRS B CLR,
-S02-NH2, 20 -SO2-NHep-Ghalkyly -S©ZuN (Giiedlkyly2 t15020e] Clealkyl), -€0Q-HdH2,
-CO-Ni-C1-C6 alkyl, OX%g{l‘Q - CQI?%%lC%aﬁ(g 2; 0r Cl-(i}6 alkyl optionally substituted with one,
two or three groups independ’enﬁy selected from 1’ alkyl, halogen, -OH, -SH, -C=N, -CF3,
30 C1-C3 afitxytamind, dhd m&aes- oR ‘dialk@assinoR of £22-B8 atkenR ‘'or 'GR-EhdlRmyt ¢each of

which is together are o0xo;
R; and R’; are the same or different and represent -H, -C3-C-,
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, -S0,-NH,,

20 -S02-NH-C1-Cs¢ alkyl, -S0;-N(C1-Cs alkyl)s, -SO-(Ci-
Cs alkyl), -CO-NHz, -CO-NH-C;-C¢ alkyl, oxo and -
CO-N(C1-Cs alkyl)s; or
C1-C¢ alkyl optionally substituted with one, two

or three groups independently selected from

25 C1-C3 alkyl, halogen, -OH, -~SH, -C=N, -CFai,

C1-C3 . alkoxy, amino, and mono- or
dialkylamino; or

C2-C¢ alkenyl or C,-Cs 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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optionally substituted with one, two or three groups independently selected from C1- C3 alkyl,
halogen, -OH, -SH, -C=N, -CF3, C1 -148 9 JANUARY 2006 C3 alkoxy, amino, and mono- or
dialkylamino; or C1-C6 alkoxy optionally substituted with one, two or three ogﬂﬁgﬁ%@g&%r
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, -CO-NH-C1-C6 alkyl, and -CO-N(C1-C6 alkyl)2; or C1-C6 alkyl optionally
substituted with one, two or thrge %rﬁggé ind(—:;a[)n[(lenr(ljentll‘é1 sglected f_rom Cé-,C al%halogen, -OH,
-SH, -C=N, -CF31 C1-C3 alkoxy, amino.ahd Mono- or dalkAiino 6r E264KeRyR6r c2-C6
alkynyl, each of which is optiorsatly substituted with one, two or three groups independently selected
from C1- C3 alkyl, haloggn, ~ -C ~G1- (o) inQ d mano- qr dialkylamino;
or C1-C6 alkoxy optiona% S%O;%tiuﬁtgg %it%%%ié%%%%%r t%?e@eé k8 ?glc%%%ny&% isoﬁleetérc%:‘ﬁvlglyl
optionally substituted with one,@WotiEBreé drdd@ggups independently selected from C1-C6
alkyl; R11is C1-C&ralkyl, 62-C6 akanyh.G3-C6 alkynyl. 68-Clgyeipalkyl; - (GH2) Q.21Rgyyl. or -

(CH2) 0-2-Rheteroaryl; Rant is aryl optionally substituted with halogen, amino,
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;-Cs alkyl, and -CO-N(C1-C¢
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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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, or9Q@NN{ER8G0key!)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, 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, -SH, -C=N, -CF3, C1-C3 alkoxy,

amino, and mono- or dlﬁ( iamlng or C1-C6 alkog%/ ptlonal% substituted Wlth one, two or
Rheteroaryl three o'? ha g\;e/n is h&éro 8/‘1 &8 ch len is [S)ﬁoﬁgﬁy 45 &H@fﬁ}ted \Aﬁtﬂ'halogen
amino, mono- or 20dialk@anriite,COHs -EXRy; ES08:NHRO-SOZNEdCA1R§ hikyl, o502-N(C1-C6
alkyl)2, -S02-(C1- 84 Ikylgi NH H-C1-C6 al I or CO N C1-C6 alkyl 2 or | Cl C6 alkyl
optionally substitutéd W|th on%%wo rt lt%r%ae%l%upsl%ﬁgggnéen Iy se % ted trom 5 3° alk l,
halogen, -OH, -SH, -C=Nht#s31 @E@BSalkmﬁemmmhmnoﬁelecdﬁlkylémo ¢hE25C6 alkenyl

or C2-G6 alkynyl, each of whi hIS (o) ona substifuted with one, t rthre 5gr
independently selected f?floj!r\fﬁ gl% ange?%tj!l ‘OH, \gg%-l -C= N\g F3, CI-C3 allgdx 3 amino,

and mono- or dlalkylamnadkm@1 @alaﬂ@xyaxpﬁlmahpsubﬂltdmwmmwomr three of halogen;
30 Rheterocyclyl iézhggroﬁﬁ%ﬂmiongﬂy SHQLSgEUtteWngl, each of which 1is
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;
Rheteroaryl 18 heteroaryl, each of which 1is optionally
15 substituted with halogen, amino, mono- or
dialkylamino, -OH, -C=N, -S0,-NH;, -S0,-NH-C:-C¢ alkyl,
-S0,-N(C;-Cs alkyl)z, -S02-(Ci-Cs4 alkyl), -CO-NH,, -CO-
NH-C;-C¢ alkyl, or -CO-N(C;-Cs 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,-
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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- (Cl C4 alkyl), -CO-NH2, - N fak¢OalY! =
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 C2-C6 alkenyl or C2-C6 alkynyl, each of which is optionally
substituted with one, two or three 10 groups independently selected from C1-C3 alkyl, halogen, -OH,

-SH, -C=N, -CF3, Ig‘ﬂ} a%(%x*Haggmgf anfilk no- (godlal é?(rggg?%[iwéCG alkoxyo |onally

substituted with one,two or three of ha ogen 'R2'TS 2H a?ryl ant 2)
0-4-Rheteroaryl; ot CBU&7alkyl otionkiHy subSitiiéd QiHteone Livyd. or ﬂ@reengremms-m\dependently
selected from C1- gs :ﬂ% t;alo -OH, -SH, -C=N, -CF3, C1-C3 20 alkoxy, amino, and mono- or
dialkylamino; or C2- ’c6al enyI C2- C6 alkynyl or - (CH2) 0-4-C3-C7 cycloalkyl, each of which is
optionally substltLﬁer)CWltr?éi'ﬁéfltw@BFHﬂ’é@ldmur%ﬂﬁﬁféﬁéﬁé@ﬁtlw%bctémﬁom SeCalkyl,

halogep, 25 -OH, -SH, -GH¥eCF3rohfs3 alkpxypaniparand mongs & dialkylaginogRis -H,
C2-C6 alkenyl, C2-C6 alkynyl, -(CH2)o-4-Raryl, (CH2) 0-4-Rheteroaryl; or C1-C6 aIkyI optlonally

substituted with one, twoPaar30 thradagenps ind¥pendefily select€gNrom CIFC3 -5 IJANUARY

2006 alkoxy, amino, and mono- or dialkylamino; or
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, -0H, -SH, -C=N, -CF;3;, C31-C;
20 alkoxy, amino, and mono- or dialkylamino; or
C2-Cs alkenyl, C2-Cs alkynyl or - (CHz) 0-4-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;
R; 1is -H, C3-C¢ alkenyl, C;-C¢ alkynyl, -(CHz)o-s-Rary1, OF
- (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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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 independently
selected from C1-C3 alkyl, halogen, -OH, -SH, -C=N, -CF31 C1-C3 aIkox?,%N%%ﬁdzﬂQﬁ]o- 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-heteroaryl, - (CR245R250) 0-4-heterocyclyl, -
(CR245R250) 0-4-aryl hétetddryl, -ReReaemR250)@H4-arySHeterocyddiN- (CREESR250)-C4-aryl-aryl,

- (CR245R250) 0-4-hetetonpilearyl.a{ GR2ASRZERS:4-negeroaryreteraaelyl. (CR245R250) 0-4
heteroaryl-heteroaryl, - (CR245R250) o-4-heterocyclyl heteroaryl, _ ' _
-(cR245R250)0-431%'%5?6@;&:1y|-%18?oc%ﬁ/?ﬁ%@H%JSR%@}@r-l@-ﬁjek'eréég}zsm-&rw?@am@, -IC
(R255) (R260) 11-3-CO-déH(atyd)2 o£ Hefteteroaptdipe Hihelepusyahel «CHiandKbeteroaryl),
-(CH2)0-1- CH ( (CH2) 0-6-0OH) - (CH2) 0-1-aryl, - (CH2) 0-1-CH ( (CH2) 0-6-OH-
(CH2)05-1-heteroaryI, -CHERR) G Retefddiyh-CHBRISTY aikfl), -SH, -C=N, -CFs,

-CH(-CH2-OH)-CH(OH)-phanylN@3x{: 146 38 Allala0ECOo Ak 3Rk 1GH2:NH-GH2-CH
(-O-CH2-CH3) 2, - (CH? a%-es-c (=NR235) (NR235R240) , or -152 9 JANUARY 2006 C1-C10 alkyl
optionally stibsfftitednitiPLSR orof YFbSHs HHEBerdentRPEAREAR e Yhigh 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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consisting of R205, -OC=0NR235R240, -S (=0) 0.2 (CI-C6 alkyl) , -SH, -NR235C=0NR235R240,
-C=0NR235R240, 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 selgcglﬁd\lllrlﬁ"ﬁz%g%%up
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 carbons of the cyclopentyl, 15
cyclohexyl, or cycloheptyl is optionally replaced with a heteroatom independently selected from NH,
NR215, 0, or S(=0)0-2, and wherein the cyclopentyl, cyclohexyl, or cycloheptyl group can be
optionally substitu ith G 81 twRRJro6PE Hat aftPriehENbERywisH-( '1-C,g4' alig#), or R205, =0,
-CO-NR235R240, or 20 C2-C10 alkenyl or C2-C1Q alkyn ;each f which is optionally substituted
with 1, 2, or 3 R205 grodps, Wherein 33&&%5!39 006% 66 %22h atyiBhd FdtEroa?yIqeBptionally

o1 4 R210; a1 each oourtShie EaiEpedenty Eeleciih O EH: 8 -NOZ. Halbheh CCO2H, CoN, -
(CH2) 0_4-CO-N RZZOR%glﬁq;ﬁg];12)QsﬁjCO;§\&12-3gé.=20ﬁ§¥§)sR-2 gOCIHZ)_g;%ﬁl%g 5(1%%5(,:12an 3
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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10 - (CH2) 0-4-CO- (C2-C12 alkynyl), alkenyl), - (CH2) 0-4-CO- (C3-C7 cycloalkyl),
-(CH2)0.4-CO-aryl, - (CH2) 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 alkyd JAKEHRV-246862- (C1
C12 alkyl) , - (CH2) 0_4-S0O2- (C3-C7 cycloalkyl) , - (CH2) 0_4-N (H or R215) -CO-0-R215, - (CH2)
0-4-N (H or R215) -CO-N (R215) 2, -(CH2)0-4-N-CS-N(R215)2, -(CH2)0_4-N(-H or R215)-CO-R220,
- (CH2) 0-4-NR220R225, - (CH2) 0-4-0-CO0- (C1-C6 alkyl) , - (CH2) 0-4 15 O-P(0)-(OR240)2,
-(CH2)o_4-0-CO-N FéZ%lS%ZF, -(CH2)q 4-0-CS- N(R215)2, - (CH2)) 0-4-0- (R215), .
-(CH2)0-4-0-(R218FEDO ,Yi‘cr@%ﬁzﬁ%‘ﬁﬁ%é}’}- (EE2) TEPRRehiEs AATptBRERG substituted
with 1, 2, 3, or 5 -F), C3-@¥ttycloalkyl, dEH2)R, 4:NEhar R2dbe 150222 het{Edbd) R 133-C7 20
cycloalkyl, or C1-C10 alky] optionall bstituted, with , or.3.R205 groyps, or 9 JANUARY 2006 5
C2-C10 alkenyl or C2-Clgsallgfr%ff,oé¥aa§hﬁgf V"T’/Ht{% %Egp%tﬂac%na‘{fﬁ/%&bsﬁtu éd%\iithof o?‘ o5 groups,
wherein theRaryl afd keehorgicpouesce eash budepenceate yoptiehakyt sdbsfitutad votn, 1, 2, or 3
groups that are independently R205, R210, or C1-C6 alkyl substituted with 1, 2, or 3 groups that are
indepefdently R2650 R 21, @gen whet€isH10 tihetel@asolyl roopNa.8sR}} HCCUNERSE,iS
optionally substituted with 1, 2, or 3 groups that are independently R210;

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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R205 at each occurrence is independently selected from C1-C6 alkyl, halogen, -OH, -0-phenyl, -SH,
-C=N, -CF31 C1-C6 15 alkoxy, NH2, NH(C1-C(5 alkyl) or N-(C1-C6 alkyl) (C1-C6 alk I;; R210 at
each occurrence is independently selected from 20 halogen, C1-C6 alkox39, @ﬁh@é\ﬁﬁfv Y,
-NR220R225, OH, C=N, -CO-(C1-C4 alkyl), _S02_NR235R240, -CO-NR235R240, -SO2- (C1-C4
alkyl), =0, or C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or C3-C7 cycloalkyl, each of which is
optionally substituted with 1, 2, or 3 R205 groups; -155 9 JANUARY 2006 R215 at each occurrence
is independently sglected from CI-C6 alkyl, -(CH2)0-2-(aryl), C2-C6 alkenyl, C2-C6 alkynyl, C3- C7
cycloalkyl, and -(Cﬁ%ifbﬂZ-@ﬁfﬁ%}é}yl),quI-%ﬁ:@- (FASFY LIy, fAReinCS thaBidRyrods at each
occurrence is optionally gugsgtuteidlwith 1b2,t0r Bégr ups that are independently R205 or R210, and
wherein the heterocyclyl Fha Heteroaryl grouns ateach 8ékdtrehceare dptimallyedB®tuted with 1,

2, 10 or 3 R210; R220 235 at each occurrence are independently selected from -H, -C3-C7
cycloalkyl, -(C1-C2 alkyl)-(C3-C7 cycloalkyl), -(C1-C6 alkyl)-0-(C1-C3 alkyl), -C2-C6 alkenyl, -C2-C6

alkynyl, -C1-C6 allgyjechggywitggaeﬂg&q}gg%??n% \dh-ane t{iple b%nd éaqylffggteéo%_ryl and
-heterocyclyl, or -C1-C10 alkyl optionally substituted wit -Oﬁ, -NH2 or afogen,w erelnéthe aryl,
heterogyclyl and heteroaggdareuas g4 eashn2P AseHugnGe:ie optionally sybstituted it d, 2,
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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or 3 R270 groups R235 and R240 at each occurrence are independently H, or C1-C6 alkyl; 9
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 afkgxyy GAR > Hgkalkoxy,
-(CH2)0-4-C3-C7 cycloalkyl, C2-C6 alkenyl, 5 C2-C6 alkynyl, and phenyl; or R245 and R250 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-,
-S02-, 10 nd -NR220-: .R255 and R260 at each gccurr nce e m}%; end selected from -H, -

(CH2) 1 2-S10) 2 e(acéf‘c8 SIAF SR RE1-E2 A ESReRG (&894 alkyl)-
heterocyclyl, -aryl 1. R26 C | - (CHR) 1-4-R265-
S A S

(CH2) a-4 heteroaryl, = (CH2)1 i t&rocyciyt, of C12 kenyl, C2-C6
alkynyl or -(CH2)Q-4-C35&7 Syeiaakyl, %%? of w, ﬁr@ ghyis op 'HQ@Q;Y: Sé&bi;%uted wt@ 2, or 3 R205

groups, wherein 20 each aryl or p enyI is optionally subs?tltuted with 1,72, or 3 groupé)ﬁﬁét are

independently R2Q5cR218 cp¢ BIANUARY-2PQ6 5 10 C1-C6 alkyl substituted with 1, 2, or 3 groups
that are independently R205 or R210, and wherein each heterocyclyl is optionally substituted with 1,

2, 3, 0f 4 R210; R2fd ateach oeatbignceds independeptyodreRedr -NE1-66tionally
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 wieh 1, 2,
10 or 3 Raig;

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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alkyl)-; R270 at each occurrence is independently R205, halogen C1-C6 alkoxy, C1-C6 haloalkoxy,
NR235R240, -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- @71py¢ioakkyl 2eaeh 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. 20 3. A compound according to claim 2 wherein R2 and R3 are
hydrogen; R1 is -C1-C3 alkyl-aryl, the aryl optionally substituted with one or two groups
independertfsefRteFem Hral SR aR D5 RIS SC RES aRdeRsndaitdhes g REStionally
substituted with h agen or -C1-C6 alkyl. 4. A compound according tqQ claim 3 wherein -158 9
JANUARY 2006 i 1&8: R4 ahtl R'4reydrofeiv R is pheryimet@wWherd the ph&iyiGs optionally
substituted with one gr two groups indepandent selected from halogen; R2 and R3 are hydrogen;
and Rc is phenylrﬁgtﬁé//é W%%?g?Pé:% ény 1i§(%p':¥%galfl?/xgﬁ‘g[gﬁuft’ed%ﬁ %aﬁ&&é’ﬁ%r -&1786 alkyl. 10
5. A compound a i laim 1 which is sglected from N- 2R)-I:-benzyl-2-hydroxy-3-[(3-
methoxybenzyl)a%?i%%%r?r%%%ﬁ-@-ﬂL}J/g%pﬁ‘e‘lny f-§7ox5&1(%ﬁgr%%a§e% 15 éz_e& azlﬂgnyi(’

N-{(1S52R)-1-ben%xl;%e[(za@@mhylgygogﬁéﬂﬁn?ing}-

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)-
aryl, -(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

-157-



2-hydroxypropyl}-3-phenylbutanamide; N-((1S,2R)-l-benzyl-3-{[3-(dimethylamino)-2,2
dimethylpropyl]amino}-2-hydroxypropyl)-2-phenylbutanamide;
N-((1S,2R)-I-benzyl-3-{[3-(dimethylamino)-2,2- 20 9 JANUARY 2006
dimethylpropyl]amino}-2-hydroxypropyl)-3-phenylbutanamide; N-{(1S,2R)-I-benzyl-2-hydroxy-3-[(1-
phenylethyl)amino]propyl}-3-phenylbutanamide; N-{(1S,2R)-I-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; i

N-{(lS,2R)-I-benzyl-3-[(1,£-—é%ﬁ1e lel)%%%f‘-’égﬁﬁéro%pyﬁtz-&ea?l’étﬁ)ﬁna%’ﬁaégs
N-{(1S,2R)-I-benzyl-3-[(1,3-dimethylbutyl)aminp]-2 30 hydroxypropyl}-3-phenylbutanamide;
N-EElS,2R)-1-benzyl-3-[(I-ethylp%l%ﬁ)an\é%g]-2-1%‘5&%%}%%?3 Y2-phittiylbBtanafiide; -188%
JANUARY 2006 N-{(1S,2R)-1- LZ,'{; (1-ethylpropyl)amino]-2-
hydroxypropyl}-3-phenylbutanamide; 2-[4-(2-amino-2-oxoethoxy)phenyl]-N-{(1S,2R)-1-(3,5-

difluorobenzyl)-2- XY - i’gg%pfn Nami r a de: -
NI-{lzis,2R)-l-(3,5-éai1%cﬁo%§r%£%2- y roxy%-%gﬁ%%g%%a%%ﬁ%?g%ﬁ -dZ-ml-&?o%d-Z-zﬁyrrolidin-l-

ylethoxy)phenyllacetamide; N#(15,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- 10

iodobenzyl)amino]propyl}-2-{4 [(methylsulfonyl) amino]phenyl}acetamide;

N-{(1S,2R) {3, 2 ¢lifbsrabeaailr22yekodys3{ependent 1y -0-, -S- or -N(C;-Ce

iodobenzyl)amino]propyl}-2-{4-[2-(4-methylpiperazin-I- yl)ethoxy]phenyl}acetamide; 15

2-[3-(2-amino-2-oxdathbxy)phenyl]-N-{(15,28)-1-(3,5- difluorobenzyl)-2-hydroxy-3-[(3-

iodobenzyl)amino]propyllacetamide; N-{(15,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
Rz70 at each occurrence is independently Rjes, halogen C1-Cs

alkoxy, C1-Ce¢ haloalkoxy, NR23sRz49, -OH, -C=N, -CO-(C;-C,4
10 alkyl), -SO02 NR23s5R2s0, -CO-NR23sRz40, -SO2-(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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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]propyltbutanamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- 25
iodobenzyl)amino]propyl}-4-(4-phenoxyphenyl)butanamide; 9 JANUARY 2006
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3
iodobenzyl)amino]propyl}-2-(4-phenoxyphenyl)acetamide;
2-[3-chloro-4-(3;ll-oxo.-1,3-dihydro-2l—MsoindoI-2-

yI)phenyI]-l\IITl{( %,QR)-1-(3,5-dif|uorobenzyl)-2-hydroxy-3 30

[(3-iodobenryl)amin® propyiépiopanagade; 9 JANUARY 2006

N-{(1S,2R)-1-(3,5-diflugrobenzyl)-2-hydroxy-3-[(3- , ,
iodobenzyl)%]ming]%rop h—%{é%—g&:ﬁn%){ﬁylpkﬁ%% 1 o%BButaRBSRYe; 1S optionally
4'-[4-({(1S,2R)-1-(8wrdiflubdigshzyWixhydromg-3-&r two groups independently
[(3-iodgbenzyl)am'gg)_ﬂgqué(gaﬂigﬁ)-ﬂ-aojg@&&tlanoyl]-1,1'- biphenyl-2-carboxamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- iodobenzyl)amino]propyl}-4-{2 [(methylsulfonyl)
amino] pheﬁm}%@]x%umrhw@,rme@awms,2R)-l-(3,5-dif|uo._robenzy|)-2-hydroxy-3-
1S 2R) 5 STlerohemy o drony iy v BHEBLC: ia  optionally

- ,2R)-1-(3,5-difluorgbenzyl)-2-
iodobenzyl)amino%t?ﬁﬁ}fﬂﬁﬁ),%ﬂﬁd?ﬁ%ﬁ%biH&Folff—lIgﬁyl?dH@Hyl]propanamide;
N-{(1S,2R)-1-(3,5-difluorobenzy -2-hydroxy-3-[(3- _
NSTR) 1-(3 5B ST S O STo 0 CIatn & which is selected
iodobe’nzyl)én?imo]propyl}-s-[(m?thzylsuIfonyl)arEgigo]A- phenylbutanamide;
N-{(1S,2R)-1-(3,5sdifluor yl)-2 V-3-1(3- a2
iodobenzyl)aminoﬁrmﬁé&%—h%%%qgéliso%rogﬂﬁqxrﬁe%yfpﬁ’enyl)acetamide;

methoxybenzyl)aminolpropyl}-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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25 N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- iodobenzyl)amino]propyl}-2-[4-(2-methylprop-I-
enyl) phenyl]propanamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}-2-[4-(thien-2- 30 ylcarbonyl)phenyl]propanamide; IANARR P HD6
(2R)-N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amino]propyl) -2-(6-methoxy-2-
naphthyl)propanamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3- 5
iodobenzyl)amino]propyl}-2-[4-(2-oxopyrrolidin-I- yl)phenylJacetamide;

N-{(1S,2R)-1-(3,5- dlﬂuorobenzyl 2-hydr [

|odobenzyl)am|no]1\ﬂ)rcgﬁ $02R)1 %W&H&ﬁlﬁh&@n‘?ﬂ%ﬁ&ﬁﬁﬂ%ﬁ@@@nﬂ -2~ _
N-{(1S,2R)dyderzyh2-bydrbxy3-H{{Bemetbaxieazydamino]propyl}-2-(4-isopropylphenyl)acetamide;

N-{(1S,2R)-1-b h (3.Jnethoxyben mino]propyl}-2-[4-
(m{e(thylthlg)pheenn%/ c?etay(}lrge%ﬁ%LN;{n Bﬁfg@%ﬁggfg ‘ﬁ 3 S gfrbxy3(3 5=
[(pyridln-Z-ﬁanalht;q)@hmmrbpygr&pﬂeandpa[n@mde
N-{(1S2R)-ls@Blifldprobrozdy3 ﬁ@@ UG qe

methoxy-l-methylethyl)amino]prop eny propanaride;

N-{(1S,2R)-1-(3,5NiifluidrdbéR2yif-2 Rydrofy-Blerebenzyl) -2~ hydroxy—3— [(3-

hydroxy-I-mel st iBRlRISRYERIeNYRIpa nHQS'-Z— yrroli I1
N-[(1S,2R)-3- (benzylamlno) 1-(3,5-di uorobenzyl) hydroxypropyl] -3-p eny propanamide;

N-{(1S,2R) YL PEB LR SHBBRY YIRS 2-B-[(3-
methoxybenzyl)ammolprs)pyﬂa&mheeylpmmam@@be%%w{ﬂsaZBs}éf@@-iiz’fMO(@benzyl)-3-[(2
]Ic\llJ-r{)Ell hl%/)l)]ir%png %X qﬁf&ﬁ%&ii p@p?&%ﬂxs I-methylethyl)amino]propyl}-3-(1H-indol-I-
yI)propanarhlﬁm@ﬁh/NS{(ﬂlﬁQ@H-@Sﬂdﬂlphm@hzyﬁéihyﬂ@éy 3-[(4-
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-y1l)-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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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-[(29 JANUARY 2006
hydroxy-l-methylethyl)amino]propyl}-2-(4- isopropylphenyl)acetamide; _
N-[(1S,2R)-3-(benzylamino)-1-(3,5-difluorobenzyl)-2- hydroxypropyl]-2-(4-isopropylphenyl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(4 10 methylbenzyl)arl]m(ijno]pr%p[yg-z-[4-
methylthio)pheny|lacetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-
Enetho};y-I-methylel%ﬁzil)(a?r%’ngo%ﬁr%}l%%—%i—d(ﬁf(jﬁym‘ﬁgfﬁﬁ@ﬁ)}l}&ﬂ?ﬁ%@fﬂ? ’& (3-
N-{(1S,2R)-1e@Peliftactdbennd) Brrowrd3y-3-{(2-, ot igatbltetigal)amino]propyl}-2-[4-
(methylthio)o%%@ggggﬁ%@gie; N-[(1S,2R)-3-(benzylamino)-1-(3,5-difluorobenzyl)-2-

t

hydroxypropyl]-2-[4-(methylthio)phenyl]lacetamide; 20
N-{(1S,2R)-1-(3,54liftuckolbérn 2H)-2Riydkoxyp-35[{&ifluorobenzyl) -2-hydroxy-3-

mizgg)%/%%%ﬁﬁg%%%&%ﬁ%%%% r-%lfghy r%%g’?éﬁﬁ -%?&9%%%)&)1@][6ﬁenyl)acetamide;
N-((1S,2R) A @shisropeRRAramisies, 3-dioxolan- 25 2-yl)ethyllamino}-2-hydroxypropyl)-2-(4-
isopropylphenyl)agetamige 2Ny {(1S,2R)s1-43 brdifusrahiensyh) -2 bydexys3: (@3- (3 -
iodobenzyl)amjng]propyl)-2-(4-isopropylphenyl)acetamide;

N-{(lS,ZR)-ﬁ%g!%ﬁﬁ%i)ﬁlé‘ AN DL OXy-5[t3-30 methoxybenzyl)amino] propyl}-2-[4 (methylthio)
phenyllacetbtmicehy1B19 SSMNUIARM 230G he{]5)2R)-dxSth:dileralkrnzyl)-3-[(2-

10 (22) -N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-
[(3—iodobenzyl)amino]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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furylmethyl)amino]-2-hydroxypropyl}-2-[4- (methylthio)phenyl]acetamide;
N-[(iS,2R)-3-(butylamino)-1-(3,5-difluorobenzyl)-2- 5
hydroxypropyl]-2-[4-(methylthio)phenyl]acetamide;
N-((1S,2R)-1-(3,5-difluorobenzyl)-3-{[2-(1,3-dioxolan 2-yl)ethyl]amino}-2-hyBrX\S oK) 2Re
(methylthio)phenyl]lacetamide; N-{(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3 10
iodobenzyl)amino]propyl}-2-[4-(methylthio)phenyl]acetamide;

3-[2-(benzyloxy)-4,6;dimethyl N={(15,2R)-1- (3,5-difluorob nz__yl -2-hydroxy-3-[(3-
iodobenzyl)amino]}%géﬁ -3%@%&@%&5@5 ﬁéf‘b“é’ﬁﬂk&%ﬁién ]'-ﬁlyéfg’,ﬁﬁ)?’-I-(&S- 15
difluorobenzy B2 indirbrn3v{(3 dodobelzydmrinelpropyhattiaryde -

N-{(S,2R)- 143 Redillyoransnzylser Budroxy-3-[(3-

iodobenzyl)amino]propyl)-3-(2-fluorophenyl)propanamide;

N-{(iS,2R)-1-(3,5-8iflddfobetBy L-KydioxgiF@opobenzyl) -2 -hydroxy-3-[ (3-
iodobenzy!)asuBeleRM - 4r Y eidRsa. P-gihydroch £ iurans4-yY:4-pxobutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-[2-
(dipropylam¥rio ey Rtht4 3Fataritge; 25 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)aminaihZfmuybpzmrlogykgz-ﬁmifn@eﬁ)abm%?%xﬁm&qwa%%ﬁﬁdg 3
N-{(1S,2R)-i-(3,5-difluorabenzyl)-3-[(3- e enzyl)amino]-2-hydroxypropyl}-2-(3-
hyfj(roxyph)elnél 3%8%%%1?5”3&%]@%&@4%@ NS SR Y Gronan &rh=3-[(3-
ethylbenzyRaminof-@aaydrdeypropyl}-2-(3,5- dimethoxyphenyl)acetamide;

N-{(lS‘IO’ZR)_-l-(S,5-I\gi_ifp(cirgp§§§¥g-_&f% -?éft_tg_l?i% é)xaﬁli 9£ 3h_ydroxypropyl}-3-(2-oxo-1,3-
benzoxazoi-3(2H)-yl)propanamide; ?{‘(Zl 2R)- -@-cﬁfluor enzyl)-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-
y1l)propanamide;
30 N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[ (4-
methylbenzyl)amino]lpropyl}-2-(4-isopropylphenyl)acetamide;
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ethylbenzyl)amino]-2-hydroxypropyl}-2-(4-morpholin-4- ylphenyl)acetamide; 10
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypro yI}-2-E§4-met2ha/(I)-ng-l,2,4-
triazol-3-yl)thio]-2-phenylacetamide; i-acetyl-N-{(IS,2R)-1-(3,5-difiuorobe ;JM éRY
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-I-benzofuran-5-yl)propanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3 ethylbenzyl)amino]-2-hydroxypropyl}-2-(5-phenyl-IH- 20

tetraazol-lI-yl)acetamide; 3-(1,3-benzodioxol-5-yl)-N-{(1S,2R)-1-(3,5-
difluorobenzyI)-3-R%—Hﬂ)ﬁb%r#iﬂ)]aﬁ{iﬁofédh%mﬁ}ﬁéﬁgﬁmxy‘3 -[(2-

N-{(1S,2R)lehb=ehifornbenzyl e 8H{A-) 2methylRergW)aminolc2-hydroxypropyl}-4-oxo-4-
phenylbutanamide: N-{(1S 2R)-1-(3,5-difluprobenzyl)-3-[(3-
ethylbenzyI}gr%%%?%é%}%%%%%%ﬁ%fﬁf%droxyphenyl)-4- oxobutanamide; 30
N-{(lS,2R)-1-(3,5M1I+f[u@r6béRZyI)L-3(RB-Sa@ybbmybammiz-hgdWﬁ?{@gnethoxyphenyl)-4-
oxobutanamide,.s165 9 < M - 2R)-1-(3,5-difluprobenzyl)-3-[(3-
ethylbe%zy@%%%—f?y‘é%(gg%g gﬁ??%ﬁiﬁgsépg - -}o%b{ﬁ)anamide;
2-(1-benzothfREopyIpiery 2 Rycetamidealifluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-

hydroxypropyl}acq\farmqeg,Iﬁﬁgl_g,z@&-@?ﬂ%@p@fﬂ%gl)ﬁ;&ﬁ1 oroben 13_-—2—
ethylbenzyl)amino]-2-hydroxyprop zl}}-2_-hydroxy-2-phenyl-2- thlen-2;§'/]lacetam| %; 0
N-{(1S,2R)- é{gm%éizﬁ)— g_[-(g_sopropylphenyl )acetamide;

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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ethylbenzyl)amino]-2-hydroxypropyl}-2-(1-oxidopyridin-3- yl)acetamide;
2-(4-chloro-2-oxo-1,3-benzothiazol-3(2H)-yl)-N-

{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2- 15 hydroxypr W
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2- hydroxypropy @‘T -(4-fluorophenyl)- 1,

3-benzoxazol-5-yllacetamide; 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-difluorobenzy [(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-(2-methyl-1,3-
benzoxazol-5- yI)a@et&H]ﬁe E%N)L i% 1 SR\ S %@méﬁéﬁz% é/?

ethylbenzyI)&amyh]@thydrpamﬁmyl}%Md&Wswmmymamm]phenyl} -4-oxobutanamide;
N-{(1S,2R)- 51) % difH]ogﬁgﬁﬂl %‘3@ [SS nzyl)amlno] -2-hydroxypropyl}-3-{4- 30

[(methylsulfon 3ANUARY2006
N-{(1S,2R)-1- (3 5w+fm@5baazw}34[b&t@thytmmzyeamtm]sz-aycﬂmpmﬂ]zﬂs-fmoro-4-

metho ph %@QHE hen ano-N-{(1S,2R)-1-(3,5- 5
dlfluorobenzyl) 3 [(3-ethyl enzy amln(&[h %}%roxypr ﬁ%gganér%l g
N-acetyl-N-{(1S,2R)- ii@S%Puﬂotﬁénigﬂ)ﬂsq@&Orobemyl) “3-{[2-(1,3-dioxolan-

ethylbenzylmm&wq%yg@pyﬁ}_a lalapi mldg Nr{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3
10 ethylbenzyl)ammo -2-h roxypropyl -4-(4- methoxphenyl) -4- oxobutanamide;

N-{(1S,2R)-T¢LE: ?ﬁ)’ Ipses@RisRizyl)amino]-2-hydroxypropyl}-4-(2-hydroxy-5-
methylphenyl)-4-axobytanareifiel 1% N-4(15 2Rhdrcharbiorobeagdy-3s{33 - [ (3-
ethylbﬁpzyllaorgi)q% qura%(}.lgg)]%/r}opyg naf hleyl)(_mc-ethylthlo)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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oxobutanamide; 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- 9 JANUARY 2006
[(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,2 'ié ﬁlbbﬁ)’@ﬂ]}d%f(%u% %]H%ﬂﬁé(rjriy‘l)ga' ifdT-2-hydroxypropyl}-3-(3,4-
dimethoxypéehyl)meaylattpssiaridry dkk SN ARY2 2086 5 -

4'(3AﬂiChlgg%pQ%%%%{%%éﬁ%-%@ (5"5- difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-hydroxypropyl}-

4-oxobutanamide; |ﬁ1&orobenzyl)-3-[(3- 5
ethylbenzyl)amindf-2¢HycroXproby 3453 didifluoropbemyi)i -@xob(Banamide;

N-{(IS,2R)-1; i e -3-[(3- £t ino]-2-hygdroxypropyl}-4-(3,4-difluorophenyl)-
A R B b alea A
difluoroben2fRBoR3 2B RH) yamiHeT2oaydrdxigropyl}- 4-oxobutanamide;

N-{(1S,2R)-1-(3 5¢liffuorgbergyi}-3143 setby ansyhamingli3-hydropypropyl}-4-(3,4-dihydro-2H- 15
chromen-6-yl)-4-oxobutanamide; 4-[2-(acetylamino)-4,5-dimethylphenyl]-N-{(iS,2R)-1-

(3,5-difluorSeRAPeEFSLe AR YA AN RS REYRF Sy Bropy sBREBhhiride;
N-{(1S,2R)+13t2=eliflupeahenayl)R[(3- 20

ethylbgzyl)amingl 2:hydroxypropys4-{4 Ly pney )4 53¢ (s-

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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oxobutanamide; 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- 9 JANUARY 2006
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-I- 30
yl)phenyl]propanamide; 9 JANUARY 2006 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino droxypropyl 6-methoxy-1,1'- blphenyl -3-yl)-4-oxobutanamide;
N-{(1S,2R)-1-(3,51 'fl{ug]réb@éy‘l 3% difluorobenzyl)-3-[ (3-

ethylbenzyjarhiptibnizydrpayaiopy h24-t4-meshoxyRisiv)-4- oxebytaasmider, 1) -4 -
N-{(1S,2R)-1- &5‘5 difluoro enzyl) -3-[(3- ethylbenzyl)amino]-2-hydroxypropyl)-4-(2,3-dihydro-I,4-
benzodioxin-s 5 oonBu ariamide; 10 N- -{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-

ethylbenzyl)am|no¥-2(hydrenyp|tipy§n2~42fpkb—2\13{dm$dlm)l— :B-her)zx)xazol 5-yl)acetamide;
N- {(1552R)&i@l%c9’£f égg%gyI%S[[% blﬁi @XTL ?11 =2- h oxypropyl}-2-(2-oxo-2,3-dihydro- 15

1H-benzimidazol-5 cetamide; N-{ arober zy -3-[(3-
ethylbenzyl?&fﬁﬁ?@f—@ﬁ%i&p@%ﬁmenyl 2-(4H-1,2,4- triazol-3-ylthio)acetamide;

N-{(1S,2R)-1-(3,5liffucrebenayly- 3-([§3-52(a§m%%m5_1 -2 g[ypgoxypropyl} -3-phenyl-2-(1H-
tetraazol-I- yl)pro anamide; N-{(1S, 2R5 1-(3,5- dlfluorobenzyl) -3-[(

ethylbenzy|FiRAHPSRAY b%%&ﬂ)wzzlezmsampmwphﬁﬁwmanmw ~2-
N'-{(1S,2R)ti{25-diflyorohenzyh R:[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-phenyl-N,N-

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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dipropylpentanediamide; 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; JAGQ A RANIIBRY
2006 N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3- ethylbenzyl)amino]-2-hydroxypropyl}-2-(3-methoxy-4-
propoxyphenyl)acetamide; N-{(IS,2R)-I-(3,5-difluorobenzyl)-3-[(3- 5
ethylbenzyl)amino]-2-hydroxypropyl}-2-(4- ethoxyphenyl)acetamide;

N-{(1S,2R)-I-(3,5-difl )=3-[(3- ethylhenzyl)amino]-2-hydr ropyl}-2-(3-hydroxy-4-

methoxyphenyl)acg(latgr?"l%z(;i%@/N9{({@,’2 )%%ié‘-%#%%?o i’r@yﬁ?i%oxy-&[(&

methoxybe&Efiydmieoiprbpsih-3phedyibrshararpidepmhd - M-{(3S ZRiet¢3 &-difluorobenzyl)-3-[(3

ethylbenzy iNnalz2- propylt=3- anamide. 15 6. Use of a therapeutically effective
WAL AU oKy PR RbaRAIp 02

amount of a compound of claim 1 for preparing a medicament for treating a patient who has, or in
preventing a patieht frénthéfmgphenisbhse vrwmeittbni{ddiScRR) frdm tBegroup consisting of

Alzheirper'sidisease dioehelping pravent oreiaetha 20 ansahet Alzheimer's disease, for patients

with mild cognitive impairment (MCI), for Down's syndrome, for humans who have Hereditary
Cerebral HEYOTHEGRRIRY AHRHGRRRAG e Dutch-Type, for cerebral amyloid angiopathy, for other

degenerative demensies tgiffure L ey, bedy type3gb2a Alzheimerpsidisagsesand who is in need of
such procedute. 7. Use qf. a compound of claim 1 for preparing a medicament where the
Sl CHREY SR BraN S IO

therapeutica HEERAY A4S0 HrARAH TVRFSRALS T FNLBLERIEEY #Rabout 1,000 30

mg/day; for parenterél{ seibiRgudl - itirahasal Inwatbieeak wtmiBistregion is from about 0.5 to about
100nﬁyda£58§lbenzyl)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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depo 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 mgg/%?&lﬁfor rectal

administration is from about 0.5 mg to about 500 mg. 5

10

15

20

25

30

UARY 2006

4—(3,4;dichlorophenyl)—N—{(lS,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-difluorophenyl) -
4-oxobutanamide;

N-{(1S,2R)~-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-4- (3, 4~difluorophenyl) -
2-methyl-4-oxobutanamide;

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-
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-
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;

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-
yv1l)phenyl]propanamide;
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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;

-169-



10

15

20

25

30

9 JANUARY 2006

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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