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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.



5 Individuals with AD exhibit characteristic beta-anyloid deposits in the
brain (beta anyloid plaques) and in cerebral blood vessels (beta anyloid
angi opat hwp oamosses | as neurofi brillary tangles. Neurofi brcirhmoy2i2engl es
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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



responsi bl e for processing of APP at the beta-secretase cleavage 5 site.
The beta-secretase enzyne has been di sclosed using varied nonencl ature,

i ncl udi ngvBAGR)6425p, and Menapsin. See, for exanple, Sineba/usvz/zd2s5 1999,
Nat ure 402:537-554 (p501) and published PCT applicati on W00/ 17369.

Several lines_of evidence indicate that progressive 10 cerebral deposition
of bet a- afptoitd PPt FHRTRLE bet@) Ut ayRatrnsfesal ° rdt e 877 it he® prthdgdriesi s
of AD andyg@n ®recedeocognitive synptons by years or decades. See, for
exampl e, Sel koe, 1991, Neuron 6:487. Re|lease of A beta from neuronal cells
grown i n cul tAit e2gREATERE BEEEAEE diasA BeeR ilnle@eréBP8spithalhel ENEYIESF)
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for the treatnment of AD. In vivo processing of APP at the beta-secretase
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and is thus AstderRpeutbe 1Lar a8t dyo Hhgghreat ment of AD. See for
exanpl e, Sabbagh, M, e{plpall., 1997, o Bbs. Rev. 3, 1-19. 25 BACEl

knockout mice $endralo prigthice #f betaidenme prosdimate ndiatal phenctsgiee Wen
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further s 0 the 0pos that inhibition of_ beta-secretas tivity
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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-



Compounds that are effective inhibitors of beta-secretase, that inhibit

bet a- secret ase-nedi ated cl eavage of APP, that are 5 effective inhibitors
of A bet awproedesaes on, and/or are effective to reduce anyl @cu/uset/z28eposits
or plaques, are needed for the treatnent and prevention of disease
characterized by amyloid beta deposits or plaques, such as AD. 10 Sunmmary
of the | nG8REPHN The eyt it6f Provrassiedmb edMer o 5399 2andRPIR 4 H

OH H N N pX¥ed¥eféindR 4 R4 thlff{zsa?p](a[ae_ wherein 15 mis 0-5; Bis aryl or
het eroaryl optionally substituted with one, two, three or four groups

i ndependent | y SYTRUYERF feth REe RIFectirYes ighdbRrees 8f BeF3-tSRIVAIY| or

het er ocyctpat kyhnopt t opat hyssihstddditRdi Wt bl 202008e LWOApbNr €@qcf QUL
five, six, seven or ei gtg% groups independently selécted from R6a, R6b, R

6a, R?ebeifectipe juhilgfors of R detangrrductien; fadiew o ¢Fdpeivgent |y

are H -NBR requslR amfdbia X adfkits Qg\"?ﬁa ueCZRe R BNRR for tRP
(=0 (R (R) . -N(R -C(=0 (R) , 25 -N{R (SO2R) " -S03R -C (=0
R -NO2, R&EFRGRSRt - ap@Hpreyemtapy| of . dieppye 0chakerbeoirsd  byr aUmlcsd

al kyl', C2pLy, ah &Sl L1orCR1 Sade @l k¥ ae@gh of which is optionally

substituted with one, two or 'three groups selected from-NRR , -SR, -CN,
-OCF3, -CF3, -CONRR, 30 C2R, -SO02NRR , -OP (=0 (OR) (OR) , -N(R -C

(=0 ((R)S = (@ t(hgoggg £io 2R, -C (=0 R, -N®, hal ogen, - (CH2) 0. 4-
aryl , and '-’”"Z‘adljﬁ) 0.4-heteroaryl, or -4 WD 03/006423 PCT/ US02/ 22255 R4 and
R 4 together afke oxyention provides compounds of formula (I):

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

RlllGa and Rlllﬁb;

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

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

optionally substituted with one, two or three groups

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

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

-4-



R ' 4and R' ' 4 independently are H -OR -NRR , -SR -CN, -OCF3,

-CF3, -CONRR , -Q02R, -S2NRR , -OP (=0 (OR) (OR) , -N (R - C (=0
(R) , -NVORB/HOGSERR ) , -S02R, -C (=0 R, -NOX2, hal ogen, PCHUSCARRSS
0-4-aryl, - (CH2) 0.4-heteroaryl, or Cl-C8 al kyl, C2-C7 al kenyl or C2-C7
al kynyl, each of which is |onaIIy substituted with one, two or three
groups s8k 1ER rriRHSERY a%RROXOLSR -CN, -OCF3, -CF3, - CONRR , -(Q02R

- SO2NRR R'*,Qé?lc( 30)- '(ACR}xdéﬁ&alentl-W(aB)e 10 CdR—O) NRR’), -SrN QBBJ (S82R,) .
-S02R, -C (=0 oge é‘% 4-aryl, and - (CH2)
0. 4-heteroaryl ; %*r R GBIﬁRPan'd RCO?R'4 t'é@ AR ar@ Bked) fORINPRR) . -N(R) -

i ndependent | y areoy '), (GroSl0o,ar ky -0 1€CHZ)c (0061RRar-wQ2 Ha®5kn,
0-4-Rheteroaryli - (CHZ) 0- 4- Rheteroc%/ or 15 C2- Ikenyl or €2-c7
al kyny?, each” &6FHalhis<cRTYS: optFiémalere @%Fb%lfifltrutoéd vvlth one, two or three

substituents cherhyf r am-the, rgup Q,qn sl ng al :
-CN, -CF3, Ci- CSCEI kg]glf/ % ng c—:lm)no- @él aJI Kyl kgﬁ?‘lygo Qgﬁg %?nglalc;ﬁ Eﬁ or

20 - (CH2) 0.4- C3-TFigyeiloxl @dlbséatﬂ}lbﬂ%ll FytBupsei t rwed Wl tihisee, grcmm or

three substituents galeglad fram LB grewR- consd stipg of Jal oge F
-SH, -C=N, -CF3, CI-C3 alkoxy, am no, nono- or di al kyfam no, é -

alkyl; RLis - (CI—|2901\YBR2-IS (§P2R- 2- %Q‘;:NRB(S,aI k-, (=60 (2B) (,C.LR’OLO aﬂkgﬂ
opti oq@l I y substl ttgﬁq))V\ARt,h 1,_Né:§@§o% grou RI ndepeqjdent. II\% seljla (;tgeedn from
1- or '

hal ogen, - oxy, amnd,
di al kyl ani no - N( R){I(C(B)QR) s=aryl 0@na0o) CHa)mndﬁ%}@d‘Oé@@l( 6))r erno- or

di al kyl anj, n or, C2-C6 al kynyl, each of which is
opt i onal I y suabst ut eég%le%hgg X% %}?0’3 groups |ndependently -5 WO

03/ 006423RP€iIiliU802/12@2§5ndsetbscte:de f+dm had:legleﬂ alByl - SHCHRION, -RLR3, -C1- C3

al koxy, am no, po- or di aI a or aryl,_ heteroaryl,
het er ocycl yl , (%T)’ T?VF“éﬂr yl, @481" het<’§l’f°F(‘Sﬁ"1he?eroaryl , or -Cl-C6

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

substituted with 1, 2, or 3 groups independently



5 the ring portions of each are optionally substituted with 1, 2, 3, or 4
groups i ndependently selected from halogen, -OH -SH -C=N, -NRLOS5R 105,
-CO2R, -NWORpo@@® , or -N (R SR , -C(=0-(Cl-C4) al legirjuseso2ssamnm no,
-S2- nmono or dial kylam no, -C(=0 -am no, -C(=0-nono or 10 di al kyl am no,
-S02- (C1-C4) alkyl, or Cl-C6 al koxy optionally substituted with 1, 2, or 3
groups which are i rgdpengent fyomelhedadnt r o hal-8fen, - &N ,C3-CFs ,cy €L o@d Kyl
optionally substituted with 1, 2, or 3 15 groups independently sel ected
from hal ogen, -OH, alkSHy.- €@uNnpo; Ga] nchaC3 oal KoxYkybamirtey, oCl- C6 al kyl and
nono- or dial kyl am no, or Cl1-Cl0 al kyl optionally substituted with 1, 2, or
3 groups i ndepgridenhkyesehbeyrl ed Hetemrvhabbgen, -0OHYs 20kyBHhryICN, -€CHRS,
-Cl-C3 al koxy, am no, nono- or dialkylamno and -Cl1-C3 al kyl, or C2-Ci10

al kenyl or C2-Cl0 allkynyheeaebanfl whbeh 45 -Cophikpal her andasicil iUt edvhsirteh 1,
2, or 3 groups independently selected from hal ogen, -CH -SH, 25 -C=N,
-CF3, £1-C3 al koxy,tham mimg Ghorf36 aalk i f agch nane- opt i chal kgy | @b 4o cvard t he
het erocyclyl group is optionally further substituted with oxo; -6 WO

03/ 006423 PCT/ US02/22255 ,Rér, B, @k R drouds indépeRBant Rpbse Rctey fRonbbr
R' Fa, R 6br R" "' baand R' ' G independently are -OR, -NO2, hal ogen,

-C02R, -C=N, - - SR, P 2NRR
PR (20 (R (BRI NCRY (B B TR ek ) o A o s

e (o0 b0 (et o ARG B (GG i)
cH2) 0-4- CO cs 7 | >

Ll AR M es ey
(CHZ) -4 10 cocz flkw*@l&? e N ALY ﬁ-IZ) 0-4-SO (Cl-C8

2;&?/1))& i<y|-)(CH-2) 0, 4 gozalfcg}%ycjé[%t?‘lor%giiy subgtg_l: ted w?% (C3 ,C7or 3

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

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

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

is opticnally further substituted with oxo;

-6-



(CH2) 0-4-N (Hor Rl1) -COORI, - (CH2) 0-4-N (Hor R11) -CO N (R11) 2,

- (CH) 0-4-N (Hor R11) -CS-N (R11) 2, - (CH2) 0-4-N (-Hor R11) -CORY,

- (CH2) Owo-oBBId23 7, - (CH2) 0-4-R10, - (CH2) 0-4-0CO (etradombkys) , 15
(CH2) 0-4-O0P (0) - (OGRaryi) 21 - (CH2) 0-4-O0CON (R11) 2, - (CHZ) 0- 4-0-
CS-N (R11) 2, (CH2) 0-4-O (R11) - (CH2)_ 0-4-0-, (R11),- , - (CH2)
0-4- S (Ba)R’ e C7' c¥cl oal Kpe: RSb(cﬁg)aronN( ¥ oer FaR|)6b'582 d -
(CH2) O-4- C3197'C ¢ Qal deoflser@n yChxlB JJrkyl_\ept | aRabLy Subéélktut%lwth
one, two or three ¥20 grﬁ(;eﬁips’enl n%lreperndentRIy sl\@lgect ed r%m Cl-'C6 al kyl, -F, -
a, -Br, -1, D@R - NGR, -B0RCl ;CL{BP)R - |0CFRO2RCF3,C=I{ONRRNRR- SO:N6R * - SOZR

Ega(;)o),R- NER) (s bzogF()% QQN%&) -%@l\’lhﬁgﬁﬁﬁ%é}) NPT ‘té‘[&qz

al kyl )5 - (CHAR® 4, 25 (TD) o(CR-CTH: o kEIONRR ', = (QHGHR): - 00 4{ GOC:{ GZLIGID |,

Sl- kzn%étéroarywz Coé(i;:g%4%csetccl<7aroc§)c?§:lr( l(&(UéHZ‘) gg_@(qlbqhé R?{Q’}}ny(é_'%ﬂ)

0- 4- CO- Rhet er oafGHz) o~ - CQH—IIZ%-@M &= Rheeltlerlocycl yl-r(CHz [ CHBard- 4 €OERDQ, 2 —

(CH2) 0-4-CO QRL1, - - NR7TR 7, CH 4- 30 (Cl:C8
alkyl) , - ( teﬁ"aaylsoe %’81 -CI SR CFC&? Z%O%ar%oz ?%’“ o
cycl oal Kyl ) , RuefcCdd2),0- 4¢¢£K2H0QFCRJ.H4)ete-r@Q1Q R11 (CHz) o Glid®)-ROs,4- N(CHL)QL,-RI 1)

-CO N (R11) 2, - AN (H | R11 4-N (-H
or RUY " b RFSS ety d NI o 1 G SR (€ ey 6h 0. 0o
(C1-Co al kyI) (CHz GHZ% QCfl—-CQ: alk¥D 03/ 066423 -BCT/ MSQQA ZQ%EOéHk(YQ)

QB 2 R F SR Bl ~ 0. S DT By

C3- IC7 ﬂéc: oal kytc:Hzeo(éaﬁzl)lker4fl\h>(=ds—wCRRhllz?( $|@HZ>ORZ-§<0F on( Glrz]ia) _Bo4r,,C3- C7
7 al kenyl or 7 a each of which.is

g%fl gﬁal I>/y subs?ﬁcﬁﬁédNWRt R gnéCHfWo‘* grot hréga{ )greoGpSOr hbepen ddrily

sel ectgd from ha.9ggnoor (o) Ob-RL, £2- CF- @}iwwlomfoﬁ?-té}?) Al kynyh,) eﬁfdl of
which is opti Onall\lgé 10 substituted with one two or three roups

i ndependent | y Se16&eeld f rofaki-ogen(RioL. c3 (@falyis-O- ((j2111) -Co0 (CHz) 0-4~

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, -COsR, -C=N,

-NRR’, -8R, -8SO;R, -C(=0)R, -OCF3;, -CF;, -CONRR', -
SO,NRR’, -0-P(=0) (OR) (OR’), -N(R) (COR’), -N(R) (SO;R'),
- (CHz) 9-4-CO-NRsR’ 7, - (CHz) ¢-4-CO- (C1-Ci; alkyl), -(CHz)g-s-
25 CO- (C3-Cy2 alkenyl), - (CHz) 9-4-CO- (Cz-C1» alkynyl),
- (CH2) 4-4-CO- (C3-C7 cycloalkyl), - (CH2) 0-4-Rary1, - (CHj)q-
4~ 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-Ryp, - (CHy)0.4-CO-O-Ri1, - {(CHz)0.4-SO2-NRsR'5, - (CHy)o.a-
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 Ri;)-CO-N(Ri1)2, - (CH;),-4-N(H or R;,)-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, Ci1-C3 al koxy, am no, and nono- or dial kylamno, or - (CH2)
0-4-0- (C1-C6 alkyl), where the alkyl portion is 15 optionally substituted
wi t h one,wowe/pod4bs ee, four, or five of hal ogen, or any tweTafSoRRRs6b, R

RR R R'"" and R' ' Y 6a, 6b, 6a, 6b, 6a, 6b, 6a 6b together are oxo; R7
and R 7 are the sane or different and represen -H -C3-C7 20 cycl oal kyl,
- (C1-C2 alkyl) - (RRcAO:Retrvakyl ¥ (CH2)earOchO- %Ilq%yl -0 (CB s 98 )

-C2-C6 al kenyl, -C3; | kKynyk LRl Ky i,00W# 1y oRgoloubl @ pond
and one triple bond, @ )az_ rI062)0I %JOC@{ t?ona‘cﬁmgubgwtgte W th tO—ZPQ

“NH2; or: -Cl-C6 al F?yIRG}?)trl cﬁ?aPPyCS’Gb@ﬂ]fXﬂted WEHER oontd (-BweTorRirhr 8@e- 25

groups i ndependent I, sekected,)framhad ogeelogikgpt egocyclyl optionally
substituted with hal ogen, am no nono- | am no, -OH, -C=N,

*SCp- N2, - SO2- N (G- Cen MevY - 52 R CELaMRA)  2achS0f (@Lidhh diskyl )
, -co- NH2, -CO NH-CL- B o %'ﬂSMLll)ﬁX%t&%@th%&'(%t@? ahky!l)iq Oéeg }gently

al kyl optlonally substituted with one, two or three groups In

sel ected from C1-C3 al I@yfpupﬁall@g‘él??nd%flyspi,ele@iw fop8, h@lo@sn alrkoxy,
am no, and nono- or di al lﬁ gpino;, or -8 WO 03/006423 PCT/ US02/ 22255 (C2-C6
al kenyl or C2-C6 al kynyI ‘each of which is optionally substituted with one,
two or three @f@jpslkﬁd:ebeQUeﬁHCy sekEand d’:a@m@i @Biah kys , optidregaly,

- OH, H, | ko nope- o d| al kyl am no; or
Cl- CGI(gl koxy opt| on S%ﬁy SUbS?I tut%ahwt ohe ?W\/\o or® thrEe% ot ha?rouéjs
aryl or heteroaryl lrei@@lendfenv\hychelectcfpilﬁmwamgxstltcut—ed aliytlh ha:tH)gen
am no, nono- or dialkyl am no c‘: ]]% SO2- NH2, -802 NH C1- C6
al kyl, -S02-N (Cl- O8%l kyl§=3: §€2L Eer SR LR ) |, 206 NHPDE - BOPRF- OF- C6
al kyl, and -CO 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 Rga, Reéb, RISaI RIGbl RI,GaI R,'Gbl R"'sa and R,'IGb

together are oxoj;

R; and R’; are the same or different and represent -H, -C;-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, -SO;-N(Ci-C¢ alkyl),, -S0,-(C;-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



N(Cl-C6 al kyl)2; or Cl1-C6 al kyl optionally substituted wth one, two or
three groups independently selected fromCl-C3 15 al kyl, hal ogen, -OH,
-SH, - C=NVO-08B®:42L1- C3 al koxy, am no, and nono- or di al kylcanisnp22265 C2- C6
al kenyl or C2-C6 al kynyl, each of which is optionally substituted with

one, two or three roups Jjndependently selected from Cl-C3_al kyl, 20
hal ogen, - OH, C%CQN, aldenyicioes Sroxy2 kdhino, ©3q8 rrBFno-w%erh 1s

di al kyl ami no; or Cl-C6 Ak axyadDYy | MY caubat idiHedonkt h QRe, ok W Kiee
three of halogen; R10 is heterocyclyl optionally substituted with one, two,
three 25 or four groupSdTPHREpTHSRErGesEl Bctsedectem = iyl 2R /i s

Cl-C6 al kyl, C2-C6 al kepyhE3- C6 g} kynyl;, C3-GLycycl@al kyk, .- (%g%
0-2-Raryl, or - (CH2) 0-2- I%ﬁet'eroac%iw; ryl isggr'yl %t’ion%ﬁay Eglu Sti'tuted

wi t h hal ogen, am no, norRowingr dndlkytanioyo dialkdyla@ny; -802- NH2,

SO N 00N G BaC alkS T P PR e BPEHET ST BIieR o o

optionally substituted whirkeong, halwgar; t hree groups independently
selected from C1-C3 alkyl, -9.-W) 03/ 006423 PCT/ US02/.222 hal ogen, -OH,
TSHCLON, |- o HRERG T A RECh Snd THHG. o ST RIF ki RS TN O
al kenyl or C2-C6 aldkiy ha1edeh, OhmiMib Chndrfo ORSY Qialilky1amulst i tas ed i h
one, two or three groups 5 independently selected from Cl-C3 al k){l ,

hal ogéh, -OH, -SH =GN NECF3;S@1MNEB Cat kox§ikuhki noSCanl(fmofe- adkyl)z, -

di al kyl am no; or Clsd;6 (8] kQx%1Rpt) pn%ém}ggbsbbtyﬁe@l_\gstQlw', AW Qi three
of hal ogen; 10 Rheteroaryl is heteroaryl, each of which is optionally
substituted with R&{Sgen,a2ldmilne; ¥ono- or dial kyl amino, -OH, -C=N, -

SO2- NH2, - SG2- NH CJQC@S ala‘.f)ﬂ;l 'o%QabHaﬁg' Q@lb%ltlﬂfhzea’ w'i%@lz'of(eq _%O 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(C;-C¢ alkyl),, -80,-(C;-Cs alkyl), -CO-NH,, -CO-NH-C,-Cg
alkyl, or -CO-N(C:-Cs¢ alkyl),; or
C1-C¢ alkyl optionally substituted with one, two or three
groups independently selected from C;-C, alkyl,



al kyl), -CONH2, -CO NHC1l-C6 alkyl, or -CONC-C6 al kyl) 2; or 15 Cl-C6
al kyl optionally substituted with one, two or three groups independently
sel ect ed Wwoenn@k2C3 al kyl, hal ogen, -OH, -SH, -CN, -CF3, PCITASB2/zd2RDXY,

am no, and nono- or dial kylam no; or C2-C6 al kenyl or C2-C6 al kynyl, each
of which is optionally 20 substituted with one, two or three groups

i ndependent |y sel edtEd@denem -CH,C3-$H ky| ,-CrYl 0g€H;, - OH;,Cs -BHoxyC=Nminek3,

Cl- C3 al koxy, amn DNQ:- i-al kyl am po; or Cl-C6 al koxy optionally
substituted with o(r)laen,da{aq\%lggr8]t:h(?{eael®2]%"dé¥noha%gen; Rhet erocyclyl is

het erocycl yl opt-iCenalkgnglibsti €at®@dabkyhyhal ©gen, of amhvichy onoptiomally

di al kyl am no, -OH, -C=N,. . - -NH2, . -S02-NH Cl-C6 al kyl, -.S02-N(Cl-C6

al kyl) 2, -S02- (QS’-"% aﬁ%‘??%, - B P NH2OPE o NFEL - &l KV %o 2488 N
(Cl-C6s5 al kyl ) 2; orirBepEhd€btay kypbleptednatdy Gulost alkyrd haldyeane,-dHpyo or
three groups independently selected from CL-C3 al kyl, hal ogen, -OH, -SH,
-C=N, -CF3, C1-C3 al¥oxy, “5mM'no,”“Fand Crufrio-20F0% -al 126w ndad ofoneo AW
03/ 006423 PCT/ USO2/223%51ak2n&6 & kenyl or C2-C6 al kynyl, each of which is
optionally substituted with one, two or three groups independently

sel ected from@rLe32akRyyY, oRai Rehly -THpstitglied @iNh cOR3, t@P- CF dilksey,
am no, and nDNO- Orgf @adjo?ggyl am no; or Cl1-C6 al koxy optionally substituted
with one, two or three of halogen;, R2 is -H or- (CH2) o-4-Raryl and -

( CH2) 1®- 4RRheterodry |hetgroagy i - €schl kYl wbpehomdl Pptsabslly uswesvittuteshne,

two or three roups_{ndependent |y sel ected from Cl-C3 al ky hal Qgen,
Lon sn oo PR RS RISy EhFRoS® iaThSRe el o tky raafhor o
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, -OH, -SH, -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-



C2-C6 al kenyl, C2-C6 al kynyl or - (CH2) o_4-C3-C7 cycloal kyl, 15 each of
which is optionally substituted with one, two or three groups

i ndependemoloy/oembrct ed from Cl-C3 al kyl, hal ogen, -CH, - 8Hr/us@d255 CF3,
Cl-C3 al koxy, am no, and nmono- or dialkylamno; R3 is -H C2-C6 al kenyl,
C2-C6 al kynyl , - (CHZ% 0-4-Raryi, or_- (CH2) 0.4- 20 Rheteroaryl ; or Cl-C6
al kyl opti onal ¥ SSuBsEfrRYE ear\/\%%ﬁﬁoﬁélfy@% oFa¢threl Wit dpss i PRileERdent | y
sel ected from Cl- CudedleuteRal ogedn - Gbhe; SH, tw&N or CF3ehide C3 Al
am no, and nono- or dial kylamno; _or 25 -(CH2)0-4- C3-C7 cycl oal kyl

optional |y substit fEERRNERNEME, Setaptedt TR gFoupsky hd epirasit | y OH,
sel ected from Cl- C3 4;al kyl_~_Rjal ogen, -OH, - -C=N, rCF3, -3 al koxy,
TP S, 1Ot Mon e 5 o el B

am no, and nono- or di'al kyl"ani no; en toget her w €
carbon5atom to whi chialkeyaarneo; 3@rattached form a carbocycle of three,

four, five, six, or ven_carbo to ere one atomis optionally a
het er oat om selaé’c_t édallir%%fﬁ/t ﬁgéb?%%lpf%osﬁgqss%ﬁﬁegf ‘”-1(5?1, °ng., tw-%S(?f- ,tkﬁ?/’?& - NR8
- ; -11 WO 03/00642F PGELbYSAZ/ 22255 Rc i s hydrogen, - (CR245R250) o-4-aryl,
- (CR245R%50. 0-4-heteroaryl, - (CR245R250) O-4-heterocyclyl, - (CR245R250)
0-4-aryl -heteroaryl, - (CR245R250) 0-4-aryl-heterocyclyl, - (CR245R250)
0-4-aryl-aryl,-H; c(xCRZlﬂ{'ém?Q?ar}Q- 4nbet emfozaggél)-aggtyrl,?]wf; (oGg‘R24|5F%50) I
0-4-heteroaryl 5 heterocyclyl, -_(CR245R250) O-4-heteroaryl-heteroaryl, -
(CR24§ 50) 0-Z-Trét 8ﬁ[§¥§c|O§’¥-188P%1(%ar°'9¥’?t%t‘(f@%%@%o)m%n4-tW° or three

het erocycl yl - het er eygipgl . indR2ABRR50) GA-hekar ocpedwy! - a5y, =12,
(R255) (R260) 11-3-CO- N (R255) 2, -CH(aryl)2, -CH (heteroaryl) 2, -CH
(heterocyclyl) 2, -retegep ) Get erBaryl YC=N,. (CHR) 0:1C:11BHxy . ( GHR)o,

0.6-0H) - (CH2) 0. 1:ff Woror ) 0: k- CH ( (GH2) 0-6-OH (CH2) O-1-
heterOc_)l)aryI,( -C%—l(-a:a)??irﬁllr he%%%?%%ﬁag%&éci alkyl), - CH (-CH2- OH)
_CH(OH) -phenyl=-Ke2,alkenyds alkyh)allynyClo®6 al ®d))-s- Okt Cr GHEEINHI@H2- CH

(_C)C*?_C}B) 2, - Qgtg)(Q?Q&EC%:NSZ%%kigNBgﬁéRgéQgtituégd 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- ;
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15 C1-C10 al kyl optionally substituted with 1, 2, or 3 groups

i ndependently sel ected fromthe group consisting of R205, -0OC=0ONR235R240,
-S (=0) OwDop@ils4e6 al kyl), -SH, -NR235C=0NR235R240, - C=0RRZABR2ZNS5 and - S
(=0) 2NR235R240, or - (CH2) 0-3- (C3-Cs) cycloal kyl wherein the cycl oal kyl
is 20 optionally substituted with 1, 2, or 3 groups .independentl

sel ect ed Reorh®t héyﬁ¥%%ﬁfl'coﬁépgt4i5?1{j°)df-4'aF@d-S, : ,RZafr?d-‘lféG?-er(’@IYéd a kyl)
, or cycl opent)(l é%/cl ohexyl, or cycl ohept%ls ri ng); fused to aryl,
heteroaryl, or fRedretyci-FELGREFETH bne, - {5fsediesd hreBTYDshetgismylof the
cycl opentyl, cycl ohexyl, or cycloheptyl is optionally replaced with a

het er oat om i ndEpRmefert)loy: ~2rY2 - PEFr e ©064A3 PCT/ USOER22355 ) 0-s e 6k &8F ¥ir-om
NH, NR215, 0, or S(=0)0-2, and wherein the cyclopentyl, cyclohexyl, or
cycl oheptyl grolfRedhsde-+-8tPEARTYY st i t ut ed WReksReneo-ar heverpips
that are independently R205, =0, -CO NR235R240, or -SO2- (Cl-C4 5 alkyl),
or C2-T10 al keP§texncycdydr0 al kyn§Rz«sBach-ofhaksironriys - bt ¢ orrdly -
substituted with 1, 2, or 3 R205 groups, wherein each aryl and heteroaryl
is optionally $¢bstRtbdtedhgierogyclyl -hmtegor200, and wher ei iCRAERLs0) 0-4-
heterocyclyl is 10 optionally substituted wwth 1, 2, 3, or 4 R210; R200 at
each occurrencketsrdgygdpydndenergcsel et ed- f CRuTsR0H 0 -+~ NER erobpd glerg ry-1CO2 H,
C=N, - (CH2) 0-4-CO NR220R225, - (CH2) 0-4-CO (C1-C12 alkyl), - (CH2)
0-4-CO (C2- C12[@fBeeny(Rpso) 11 CFRIND(REs 0, (CH @Gk¥1)al kyHBH (hetexrof &R),,
0-4-CO (C3-C7 cycloalkyl) , - (CH2) 0-4-CO-aryl, 15 - (CH2)

0- 4- CO- het er oar§H (het gr@d2r 101 4= CO- het-€Hdeygl yKheted@43)1)0- 4- CO{HP[RL5, -
(CH2) 0.4-S2-NR220R225, - (CH2) 0-4-SO (Ci1-C8 alkyl) , - (CH2) 0_4-Ssoe-
(C1- A2 al kyl )CH ¢ (QHZHR)s - OH Y~ SR 0 (€8xt 7/ cy THab ky LY ( (CHZ) o (cEBR) (OHA-N-(H or
R215) -CO O R215, - (CH2) 0-4-N (H or R215) -CO N (R215) 2, - (CH2)
0-4-N- CS- N ( RAS)earyl(, CHOH 04yl (orH ate @yl COCR00R2Q, wal(Cz) -

0- 4- NR220R22s, - (CHz) 0-4-O0-CO (C1-C6 alkyl), - (CH2) 0-4- OP (O -
(OR240) 2, - (GHACH-GHD QO d¥)(R2ERY12N0;, ((@H2), OaZk Pt ICH N R2L5911&51) -

(CH2) 0-4-0- (R215) , - (CH2) 0-4-0- (R215) -COOH, - (CHz) 0-4-S (8215) ,
- 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
Rzos, -0C=0ONR;35R240, -8 (=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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(CH2) 0-4-0- (Ci1-C6 alkyl optionally substituted with 1, 2, 3, or 5 -F) ,
C3-C7 cycloal kyl, - (CH2) 0-4-N(H or R215) -S02-R220, - 25 (CH2) 0-4- C3-C7
cycl oal kywp 0a100d823 C10 al kyl optionally substituted with 1pPCZ/US022225R205
groups, or -13 WO 03/006423 PCT/ US02/ 22255 C2-C10 al kenyl or C2-C10

al kynyl, each of which is optionally substituted with 1 or 2 R205 groups,
wherein the aryl artPis6tefodrgP Folfrat adk Sdcli pencePdréiexsyi] ohgl |y
substituted with 1, 2, or 3 9roups that are 5 indegendently R205, R210, or
Cl-C6 al kyl substi tME@PRPERLIL, cZClohery br o8ps CYRAPNEPRYL | AB@PRNEERL IBF R205
or R210, and wherein the heterocyclyl group at each occurrence is
optionally substitQRE@TAtH FubStiGited griglponehar hre JIOURHdeFendast |y
R210; R205 at each occurrence is independently selected fromCl-C6 alkyl,
hal ogen, -OH, -0-pHaggpendeptly CHReos - CEP: CI-A6NRaisRoxy, NF2, -I4(CL: o

al kyl) or N (C1-C6 alkyl) (C1-C6 alkyl) ; R210 at each occurrence is

i ndepehdent |y sel e@l&¥1froarhal ogen, 15 Cl1-C6 al koxy, Cl-C6 hal oal koxy,
-NR220R225, OH, C=N, -CO (Cl-C4 alkyl) , _S02_NR235R240, -CO NR235R240,
-SM2- (Cl-C4 afkyhy alkegylopr CI-@G6 alikwiyl.C2aCh alfkwhyth O2-@8 iamraldyl or
C3-C7 cycl oal kyl, each of which is optionally substituted with 1, 2, or 3
R205 groups; 20 R2xpeticachdoetitlr rlen@e iocs BnBspeddeurd y vdelredhed from
Cl-C6 alkyl, - (CH2) 0.2- (aryl) , C2-C6 al kenyl, C2-C6 al kynyl, C3_C7
cycl oal kyl, arnekhch (32) {rR-heqtegtoaryadr vk) option&Hey Huidst (theteer oyl Vi, ),
wherein the aryl grpup at ch, occur.rence, i tignally substityted .25
with 1, 2, or 3 gréﬁpsc%hagﬁa?%m?ndgﬁgndgﬁF?§9€20§a§? BT A yaherlg’in
-14 WO 03/ 006423 PCEtUsfzaNr22250bstt mteet eriobyt] y2, ahd dwetdeRaaryl groups at

each Occufigogngte each occurrence is independently sgelected from -0OH, -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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are optionally substituted with 1, 2, or 3 R210; R220 and R225 at each
occurrence are independently selected from- H, -C3-C7 cycloalkyl, - (Cl-C2
al kyl) - wO33@ie4eycl oal kyl) , - (Cl- 5 C6 al kyl)-o0- (Cl-Cecalusgt/)2255 C2- C6
al kenyl, -C2-C6 al kynyl, d-C6 alkyl chain with one doubl e bond and one
triple bond, -aryl, -heteroaryl, and.-heterocyclyl, or -Cl-Cl10 al kyl
optionally subSti ‘UtaéLﬂfe\ﬂthlhOFCjY:E‘QlNl-Qll‘éYnylhale@(j’@nvaxlf'(éllébnlio"@wrﬁlﬂx

het er ocycl yl and het eroaryl groups at each occurrence are optionally
substituted with 1,S2PstdfugedRsyeh gt Rpe Rag5IAUPB240 e idach occurrence
are independently H or O-C6 alkyl; 15 R245 and R250 at each occurrence
are i ndependentt§y &&Véct@Rf f MGReropryl -ruliskyhrt adty SCRyrEeyFe @recs
al kyl heteroaryl, d-C4 hydroxyal kyl, Cl-C4_ al koxy, Cl-C4 hal oal koxy, -
(CH2) 0-4-C3-C7 c;ﬂﬂtd@rlﬁiw Eobell i i&sh Wit hC2- C8 - aPkyAyBrowsl Henyre or
R245 and R250 are taken together with the carbon to which they are 20
attachdd to form alegdepsajerelvfRes, Kna6, 96, or 7 carbon atons, where one
carbon atomis optionally replaced by a heteroatomselected from-0-, -5-,
S, --and - NR220- C:RE631dyd Srbetatuked Hiddturr @nceraBegroded critentane
selected from- H - (CH2) 1-2-S (O 0-2- (C1-C6 alkyl), - (Cl-C4 al kyl)
-aryl, - (d- 25 C4 al kyhr¥ehendewaly R0 OC1RGA, abky | Yhewmtier ocycl yl, -aryl,
het eroaryl, -heterocyclyl, - (CH2) 1.4-R265- (CH2) 0O-4-aryl, -15 WO

03/ 006423 PCT/Ui802hepe56cycyGHz provr- Re65ea¢iCHRFcOrtehee erisar gt iona(lQkz)
1-4-R265.- (CH2) 0-4- heterocyclyl, or Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl or - (CH2) s&b4t@8ut?d cyékbal Ryl , Zachonf whi giroupsoptthenal lage
substituted 5 with 1, 2, or 3 R205 groups, wherein each aryl or phenyl is
optioHal Iy substiture@pantbni]y 2R10r 3 groups that are independently R205,
R210, or Cl1-C6 al kyl substituted with 1, 2, or 3 groups that are

i ndependeRicky sR208ach RRHhrrandewhies eiimdependently selected from C;-Cs

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 Raos 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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10 each heterocyclyl is optionally substituted with 1, 2, 3, or 4 R210;
R265 at each occurrence is independently -0-, -S or -N(Cl-C6 alkyl) -;
R270 at ewohsmae@es rence i s i ndependently R205, hal ogen C PC@/USEH225k0XY,
Cl- C6 hal oal koxy, NR235R240, -OH, -C=N, -CO (Cl1-C4 alkyl),
-SOZ-NR235R240, CO~NR235R240 -S2- (Cl-C4_alkyl), =0, or Cl-C6 al kyl,
C2-C6 al kenyl , the. reragmliy lorand (@#ar%rxlc:arew@yatoaﬂrm OGBS ehi ch
is optionally substituted, with 1, 2, or 3 R205 groups; 20 and

phar maceut i cal |y add&pCRbEENaLIY SubftridatedThatinkenti GIF & Sewopr ovi des
internmedi ates and nethods useful for preparing the conpounds of formula X
The i nvenkRizor@dirfteherd teeFird S CPRESHER elitd cdldepemessFiy ofsledifhrimitg a
conmpound of forrmula X. 25 The present invention also provides the use of a
compound of fir mﬂaac(ﬁycémlﬂiﬁév maéeutGzcat 1%t JacCeptasiveloalkglt her €&f for
t he manufacture of a nedicanment. -16 WO 03/ 006423 PCT/ US02/ 22255 The
present invent(Fsor?léqYéé‘BréQiﬁes a3 ki hodCofCet Padeig s a -Cpatd eritywyd : has

Al zhei ner's Disease or other diseases that can be treated by inhibiting
bet a- secr et ase€C1a€t i 1yl chain\@igdy ens42ubty/ bisad/ 2@ 56ne Det illeedond,
Description of the Invention The conpounds enconpassed by the instant

i nvention are -ahse -Beserppedl byanthehgarerarvclvt mbma (1) set forth above,
and the pharmaceutically acceptable salts and prodrugs thereof. 5 In an
enbodi ment, theCicEnpoaAdylof obokandldy | pubatétsyed stigtheocldEni st¥y. lor an
enbodi ment, the conpounds of fornula (1) have anti stereochem stry. The

i nvention al so prowadegennt ehemeslitat es and nmet hods 10 useful for preparing
t he conpounds of forrmula I. In an enbodi nent, the conpound has formul a
(la):10 the aryl, heterocyclyl and hetercaryl 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-



Ei MR4OHNN MR R..4R40R R2R3 (la) 15 where m Rl, R2, R3
R4, R4, R ' 4, R "4 and Rc are as defined above for (I) and D, E and G
i ndependewDlog/ooa@ps esent N, N+-O or CR6 where R6 is as detCirnsdyzneve for
(I') , provided that not nore than two of D, E and G are N and not nore
than one of D, E and G is N+-O . The aromatic ring containing D, E and G
can al so be 20 &gtd) enalftey S pist BEBBTIRER up to f ool CrowpSsel(€Bt)ee  r om
R, R6, R ' 6 and R. ' 6, as defined above for (I) . Preferred
conpounds for F¥rRASYCAYE) 3Fe those where D, E and G are CR6; R2 and R3
are hydrogen; Rl is -Cl1-C3 alkyl-aryl, the aryl optionally substituted
with one or tver §sodpsYindépehdentk§nskl ebtd fAloms Hl ogéf2)andCR;C7 i s
-Cl-C3 al kyl -aryl, the aryl optionall substituted with hal ogen or -Cl-C6
al kyl . More prefer @&1066@%@@0& ¢hriwhigh(1i® aplelietdsy whebetihuted:; R4
and R 4 are hydrogen; Rl is phenylnmethyl, where the phenyl is optionally
substituted with ondtdr 1t wd, gpBupsRindsewdenthyrett ect ed from 30 hal ogen;
R2 and R3 are hydrogen; and R, is phenyl nethyl, where the phenyl is
optional | y sub®a¢h @ed wirt Rheaydgen eptiq@ildy sabkyitute® W03V 006428
PCT/ US02/ 22255 | n anot her enbodi nent, the conpound has a fornula of (IDb):
RA R4 HOHHA N3NgreugsYtRgE are indRgn@eRL1IRIRXs R Bio,(Idy) 5 where m
Rl, R, R3, R4, R 4, R ' 4, R ' ' 4 and R, are as defined above for (1)
and Ar is an aromatd:cCs iadded sybseatoté@rwith 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 the aromatic ring containing D, E and G of fornmula (la) above, and is
optionally substituted with one, two, three or four groups independently
sel ect ed Woennéh@23 R 6, P!''6 and R 116, 10 as defi ned abovecfrarsot/tdss wher e
Ar is selected from1, 1-di oxi do- 3-oxo-1 2- benzi sot hi azol -2(3H) -yl ,

1, 3-di oxo-|, 3-di hydro-2H isoi ndol -2-yl, 1,2, 3, 4- tetrahydronaphthalen 1-yl,
2. 3-di hydFBe BESSSdén- IRVAnt 13- gl g dRFIviEERz ot umehbsdy| of hEReaE LRan-4- y |
2, 3-di hde@c;éhﬁ NGes- Bay! A16noxARYTd dezddusk &Y -Yined - @%&Es@él thk® can

2- napht hy 4-di hydronapht hal en-1-yl, 1Hindol-I|-yl, 2,

di hydr o- | PBeREeHER%ARYA-Hhibi i By r ROt - qe%ﬂetaﬁeoiéthEFYbenzoxazol 3(2H) -yl
1H benzi m dazol - 2-yl, 2-thioxo-1,3- benzothiazol -3(2H)-yl,
1,2,4-oxadiazol-5-yl, 1H benzi m dazol - | - yl,
[1,2,4]triazolo[4,3-a]pyrimdin-3-yl, 2Htetraazol -2-yl, 20

1, 3-benzot hi azol -2-yl, 2-o0xo0-2, 3-di hydro-| H benzi m dazol -i -yl ,

2,3-di hydro-IHindol -I-yl, 1Htetraazol-Il-yl, 1H 1, 2,3- benzotriazol-I-yl
1, 3- benzodi oxol -5-yl, thien-2-yl, thien-3-yl,

2, 6-di oxo-1, 2, 3, 6-tetrahydro-7H purin-7-yl, 1Hindol-3-yl,
benzot hi en-4-yl, 2,6-dioxo-1,2,3,6-tetrahydro-9H purin-9-yl, 2 25

oxo- |, 3-benzot hi azol -3(2H)-yl, 1,3-thiazol-5-yl, 1, 3-benzoxazol- 5-yl,

2H 1, 2, 3- benzotri azol -2-yl, 1,3-thiazol-4-yl, 1H1,2,4- triazol-I|-yl,

1H i m dazol -1 -yl, 2-furyl, 4H[1,2,4]triazol o[1,5- a]benzimdazol-4-yl,
1Hi ndol - 2-yl, 3, 4-di hydro-2H 1, 5- benzodi oxepin-7-yl,
2-oxo-pyridin-1(2H)-yl, 1-benzofuran-2-yl, 30 di benzo[b, d]furan-2-yl,

6- oxo- pyridazi n-1(6H)-yl, 3,4-dihydro- 2H chronen-6-yl,

3- oxo- 2, 3-di hydro-I Hisoindol -i-yl, 1Hpyrrol- 1-yl,

1- oxo-1, 3-di hydro- 2Hi soi ndol - 2-yl, 2-thioxo-2, 3-di hydro- -19 WO 03/ 006423
PCT/ US02/ 22255 1, 3-thi azol -4-yl, isoxazol-5-yl,

2, 3-di hydro-1, 4- benzodi oxi n-6- yl, 2-oxo-2H 1, 3-benzoxazi n-3(4H)-yl,

2- 0x0- 2, 3-di hydro-1, 3- benzoxazol -5-yl,

2- 0x0- 2, 3-di hydr o-| H benzi m dazol -5-yl, 1H pyrrol-2-yl,
[1,2,4]triazolo[1,5-a]pyrimdin-2-yl, 4H1,2,4 5 triazol-3-yl,

2, 4-di oxo-1, 2, 3, 4-tetrahydropyridin-3-yl and 3-

0x0- 2, | - benzi sot hi azol -1(3H)-yl. Preferred conpounds of forrmula (lb) are
those where R2 and R3 are hydrogen; Rl is -Cl1-C3 al kyl- aryl, the aryl
optionally substituted with one or two groups
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i ndependently sel ected from hal ogen; and R, is hydroxy Cl1-C6 10 al kyl,
-Cl-C3 al kyl-aryl, the aryl optionally substituted wwth halogen or -Cl-C6
al kyl . Mowe opredses r ed conpounds of formula (Ib) are thosecshmsop22255s 0; R4
and R 4 are hydrogen; Rl is phenylnethyl, where the phenyl is optionally
substituted with. one aor two groups |ndependently sel ected from hal ogen; R2
and R3 15PafeilgiRsferirkagnRRt the Shraptd®Phyl ,  where the phenyl is

optional Iy subgtd t W ovmaa f@{d&%asged Q;JyCQh@I kYIllstalr& a@n@@pe%m%e the
conpound has fornula (1c): 4 OY Y x

Rl R2 R3 thegs @%)S%Wé?e@ HY fhe genersl mrmwla, ﬁ setz; fqnfth abwean@nnc are
as defingge a@@é@nafc%rut(lb)ampda&!ept%meé %%tl%g Bﬁa%péc@ﬁf ithetayk,

pi peri di ne-4-yl, phol i n-4-yl, 6, 7, 3a, 7a- hexahydr oi soi ndol - 2-yl ,
3- azabf cycl of 3. QPnGﬁ@@dBm?nt 1th625xmﬂﬁwa§§rHyﬂrﬁmxmwia ¢I) have syn

1, 4- thlazgggf$¥gkﬁh%t; thiolan-3-yl, thiolan-2-yl and
|n1dazoI|d|n , each of which is optionally substituted with up to

ei ght groups sTeﬂ egnedMPp@dhmRE, , Relae ROBpouRkiBactf RfogmuRe' 63) Rave6 aand

R'' 6a Pr ds of fornmula (Ic) are those where Bl is
plpera2|n§$g%§§ofﬁg¥%g§ndlne 30 4-yl, each of which is optionally

substitut ed wi THe ongyvenigoor aﬂhoeepgwanEs samaetmddﬁabasoxandnumdﬂhda&

al kyl § e I-ar , the aryl
optlonalIyggg%€q3§ggﬁfg%gigg Qﬁ?3%§3§n§§%5§§ s¥|?u ed with one or two
groups i ndependeritd embeldénerd, fmmﬂncdmmoagdnhaanﬂofmuls (1&2-:C3 al kyl -aryl,
the aryl optionally substituted with hal ogen or -Cl1-C6 al kyl. More

preferred conpounds of forgr éD(Iﬁ)Fgre t hoggy where mis 0; R4 and R 4 are
5 hydrogen; Bl is piperazin-I-y]| or |beH|d| e-4-§l, each of which is
optionally substituted with S iy BB sel ected
C
R"4 R O R, Rz Rj

(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''g¢ 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-



fromoxo and C1-C6 al kyl; Rl is phenylnmethyl, where the phenyl is
optionally substituted with one or two groups independently selected from
hal ogen; W oand4R8 are hydrogen; and R, is 10 phenyl net hpCr/ushzersi he
phenyl is optionally substituted with halogen or -Cl-C6 al kyl. In another
enbodi nent, the conpound has a fornula of (Id):: RA R4 HOHHB2 NI M
Re R,.4 R4 5 RAGENSER PPAfimest yhighe GamoRindrbaspy fogmulry ofR( 'Ih) ' 4
and R, are as defined above for Ih and BZois cycl oal kyl optionally
substituted with up to eight gro ‘sél ectpd fHom R6, R6a, R1,5, R 61, R
"6, R ' 6a, R''6 and R' Ar nds of forrrula(ld) are
t hose 20 where B2 is cycl oheXéL, Ig titdted with one, two or
three groups sel ected from oxt 4nd<+C®- C6 Fal K¥ "3R2 and R3 are hydrogen; Rl
is -Cl-C3 al kyl-aryl, the aryl optlonalbg substituted with one or two
groups i ndependently selected from haI ogen and R, is -Cl-C3 al kyl -aryl,
the aryl optionally 25 substltuted wi th hal ogen or -Cl-C6 al kyl. More

S

preferged conpounds of Ia Id) ar Ihos mis 0; R4 and R'4 are
hydr oggen; B2 i$ cycl ohexy‘l’ oﬁt'l oéfal 1K sﬁ%s“t’l thut &d V\ﬁ?t h ‘0x¥@%hnbe

al kyl; Rldefipééngboret hfdy (herand lrer plrerayl ammaptlbomahgyd §y@&tm td\ﬂkﬁﬂ: with
one or t ro S|ndep ndentl sel ect.ed fr m%gh ogen F%:H:é'l R3are
hydrogenV\Q i %Bel £55 egy Ciﬁ%@rl@lnﬁhg) nyT<i g 4 1a)
substi t ut aﬂowet h alall o@enopﬂ:mr@]ll@G sxai»slqﬁltuteal mm%ﬂé),64280PC'EhQ§@2/o%2255
The presegt i nvention, a%so Icf Lides 3 ne t og of treating a patient who has,
or in prev8Afi AECPPat P EHETIBhige Sl ig GP%e8se Brecndrt PN Rel et ed
p
from the geoapr Croasiadvag f@fr (Al zhehees ' Br diseasectlar thehpi Ng-proveRd- or
del ay the onset of 5 Al.zhei di sease, for treating patl ents with mld
cogni tive ben21sot 1azo -2 (3H) -y1, 1,3-dioxo-1,3-dihydro-2H-
isoindol-2-vyl1, 1,2,3,4-tetrahydronaphthalen-1-yl, 2,3-dihydro-
1H-inden-1-yl, 2,3-dihydro-1l-benzofuran-5-yl, benzofuran-4-yl,
2,3-dihydro-1H-inden-5-yl, 6-oxopyridazin-1(6H)-yl, 1l-naphthyl,
15 2-naphthyl, 3,4-dihydronaphthalen-1-y1, 1H-indol-1-y1, 2,3-
dihydro-1-benzofuran-4-yl, 1H-pyrazol-1-v1, 2-o0x0-1,3-
benzoxazol-3(2H) -y1, 1H-benzimidazol-2-vy1, 2-thioxo-1,3-

benzothiazol-3(2H) -yl, 1,2,4-oxadiazol-5-yl, 1H-benzimidazol-1-

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

benzotriazol-1-yl, 1,3-benzodioxol-5-yl, thien-2-yl, thien-3-yl,
2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-vyl, 1H-indol-3-y1,
benzothien-4-yl, 2,6-dioxo-1,2,3,6-tetrahydro-9H-purin-9-yl, 2-
25 oxo-1,3-benzothiazol-3(2H)-yl, 1,3-thiazol-5-yl, 1,3-benzoxazol-
5-v1, 2H-1,2,3-benzotriazol-2-vyl, 1,3-thiazol-4-yl, 1H-1,2,4-
triazol-1-yl, 1H-imidazol-1-yl, 2-furyl, 4H-[1,2,4]ltriazololl,5-
albenzimidazol-4-vyl, 1H-indol-2-v1, 3,4-dihydro-2H-1,5-
benzodioxepin-7-y1, 2-oxo-pyridin-1(2H) -y1, l-benzofuran-2-vyl,
30 dibenzo([b,d] furan-2-yl, 6-oxo-pyridazin-1(6H)-vyl, 3,4-dihydro-
2H-chromen-6-yl, 3-0x0-2,3-dihydro-1H-isoindol-1-yl, 1H-pyrrol-
l1-yl, 1-oxo-1,3-dihydro-2H-isoindol-2-vy1, 2-thioxo-2,3-dihydro-
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i mpai rment (MCl) and preventing or delaying the onset of Alzheiner's

di sease in those who would progress fromMI to AD, for treating Down's
syndr omre, wbhas/oog4emnt i ng hunans who have Hereditary Cerebr@acCThsSommenkage with
Anyl oi dosis of the Dutch 10 Type, for treating cerebral anyloid angi opathy
and pr event| n its potential consequences, | singl.e and recurrent | obar

henor r hagés? %E’fra%cf]ea"t |Y5rg F 37t ot A d%n%n‘{l:i}%d% “tth 4 - PERRPHIHi s TH-

(FTDP) , for treabkagwihes-wiegerarahl yesenant i as-oxonel, gda{r%,mntsl-al of
m xed vascul ar and degeneratl ve origin, 15 denmentia associated with

Par ki nsonP§D@PE¥ARY, > Fément i O*8s20d At IR 1 -pesgiBidr vl suptanuc ! Ear

pal sy, deﬁ?ﬂ%bﬁ- 28p150Ci afed ) kalgebib@ﬁlsmwn%a@ﬁeﬁaﬁ on, - 1dlsz4use
Lewy bod pe. of Al zheiner's di sease and who is in need of such

t r eat nent ¥WHPE‘P|1 iHoflude 2 4dfiifret Fat i drft dretarawerapent a3 w10 sk ecti ve
amount of caccomongd safochanshar (34) apd  phardmceutigaldynsaceaptaplgisal ts

thereof. I n an enbodi nent, this net hod of treatnment can be used where the
di sease i $IR) ZREE neRoge dykeEs R IaﬁldarRaePfﬁédhl?fémgemhl%x gt héd-6f atlr"édt-nent

can hel p greyentne2%.,9n d&é@ﬂoﬁa*ﬁyo”&%stqftu@eéh? "E% Snd %?a& se < SS mild

enbodi nent, “thi s nethod of treatnént can be use ere t
cogni ti velnﬁﬁmlﬁ@ﬁﬂﬁly | e bpcteebodiramnthalidsies imeaidd Ref itsr ebydemty c&n-Ge

used jyhergythe dtS%sealb@ Doy 1S Sydr A dég 4 ShAN %gnggﬁukedt NisSh

met hod of treéatnent can where t case 19 ary Cerebral
Henor r hagbahpgen Any|-6hdosi slkifl + he Mogeclprifeerefin ca:rmp@ntbddl Mntfortn’mlst

met hod of tyea nt ere the esel br al I0|
angi opat h>$ ?2%45\0%3’%%02%’2%‘5%&/ %02?’22%%59#% gn enbodi %é%roge?hlmsé 'néthod
of treat n'ehen]ahmetimflusedhemmetbet mhediydedse @;stzl%'l’ia:.tlyl rsxﬂ:rstarth@ddrrmﬁth this
met hod of e n us the dlse S ggener a ive
denenti as. ké %ng“r']ée e C{%%eﬁﬂh% Yho%l ?t?a?e)g rﬂa gﬁ be ﬂsaérbd Ra
15 are hydrogen; and R: 1is phenylmethyl, where the phenyl is
optionally substituted with halogen or -C;-C¢ alkyl.
In an embodiment, the compound has formula (Ic):
' OH
Re Ra H
By N N

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

-20-



where the disease is diffuse Lew body type of Al zheiner's disease. In an
enbodi nent, this nethod of treatnent can treat an existing disease. 10 In
an enbodiwenB/joodsds s met hod of treatnment can prevent a di s€eagasot/2nas

devel oping. I n an enbodi nent, this nmethod of treatnment can enpl oy

t her apeuti cal I¥ effective armunts for oral adm nistration from about 0.1

my/ day t oSHBBLEEUCTHOHY? d&YF PBr tpar ERPEPAI 1PESPEUBTR glaPs 9T arfiea |

i ntrat hecahiagehhi sddat ign isom a@baeyt apkélIé)ryqboutthl:ooaggddae,;pt{cg{alqe,po
adm nistratjon and inplants from about 5 ng/day to about 50 ng/day; for
t opi cal ﬁﬁﬁ?ﬁi’é‘t‘?%‘il OH HY ohPABSEE °B mj?ldﬁy tH-Xadout 280rfy/ BESLeHIRd

rectal adebRbstndd ion fd9M1abaut)0aSeMBndle ahRilte 3P0 1 ; 20 !aﬂdaﬁ' are
enbodi ment, this nethod of treatnment can enpl oy therapeutl cally effective

amount: PYATEFAR; JRnilsi SLPSFRBHNTI UM ADAKPEFifBRGay-Th abrah leoov}ritg;'hday,
and for p@geeﬁei%alﬂﬂrgdys%tlrcakeenwim%@émﬁwéotrot@ll}egt 204 Qﬂéaeed n an

enbodi nent is method of treatnment can enploy 25 therapeu
ef fecti veLanBuPe 3wt Qr&s Hdmilni @tlra%lm\eﬁ}rmﬂt%ouwhérﬁgtUQypm@ﬁbom 50

ng/ day. TBE:PESSENy isR¥erttofea! %ﬁt'hnC#;HQe%ra ?ae @ﬁﬁﬂ}%r m;g%@?&;y on

whi ch includes a substituted am ne of tormula
accept abl ee%eq:*t%dt Hetozof ha30g9he dizesend |Rwemfeonhmlswgerm:l adds Rhe iwse of

a ti of ( ar eyt i;gal | C ahl e alts
T A Sl R
who has, balqbgielprcevemlrﬁg adlkyati ent from gettl ng, a di sease or condi tion

sel ect ed fromihe NSLSt i zhei sea e r | pi ng

prevent or del %‘9 &%%%%ggﬁggﬁéﬁé /6§5‘§F5§3g§ast?‘le Oorﬁns AFgﬁEI mer’

di sease, for treating patients wWr,hr,m I d &dgnitive inpai rrrent (I\/CI) and

preventing or del aying the cgnset Athei rrer'ﬁ di sease in those who woul d
44 ‘%éti j , .

progress from MI to AD, for % yngrone, for treating humans

who 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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5 have Hereditary Cerebral Henorrhage with Anyloidosis of the Dutch-Type,
for treating cerebral anyloid angiopathy and preventing its potenti al
consequerwel3/0da4e3 single and recurrent | obar henorrhage®cTfusn2tmnesnt i ng
ot her degenerative denentias, including denentias of m xed vascul ar and
degenerative ori%i n, 10 denentia associ ated_w_ th Parkinson' s di sease,

dementia assobrQtRIETHh PrEILess déseupranttteat PaFlSA Yenwifatdng a
associ at egawh éfic Cahbi aals,basal ideganeiating, i phtisend ewoRodrcrtvge of

Al zhei nmer' s disease and who is in_need of such treatnment. 15 In an

enbodi nenB1SERPE e 6PRAL ARt SEdEEESdni Heobf thRor FRAWP (FPREARt HRS efdl oyed

wher e thealipeassris NINRIABIET KHIFARSE prleteadl FDQRIRRNt Lt Ringcdsg of a
substituted am ne of formnul anf(l) can help prevent or delay the onset of
Al zhei frer ASZROPNRY 'SoadeS®ASF ant BBk HEMT R kenise wittha Bkt ¢eanidd vam ne

of formubapkldn&an baucayp! avad pheventHg dio%ea%%_15§iﬁi_c,j' de GOINiAdMe of
impai rment. I n an enbodi nent, this use of a substituted amne of 25

fornul a (P} zeahde erfbisepes WhetdoshewHpswasedi Brenvges freymdindo 1AP, an
enbodi ment 4t W& 4568,50f pQsUbsty b ut-geeam ot Ful] c e &nRl oyed
where the 8irseaséEl [ nge]?edi tar ylytﬂOer eﬁfalf%emf?%g%ggwa%"&rl r?y?{:a)}ll%l)om s of

t he Dut chHFyp@it3y | Rergribodenenthageahi wiugeroylaidewiss i ot ethearutehof
fornmu ( an I e di e J.s, .cer. al Qi .

gt opat hy Y2l b AR erbl aent - TRCE ned o oA cher FERE sn et it a
(1) can betenm inhereondraudincesse isedegenglatiamd 3%cdement i dsobar24 WO

Oyped
O 0o EILRIRIZEE T o A e or S, AP S
type of APzheimpriismdi §8&Pe., for treating other degenerative dementias,
including dementias of mixed vascular and degenerative origin,

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

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

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

25 or delay the onset of Alzheimer's disease.

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

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

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

In an embodiment, this wmethod of treatment can be used

where the disease is cerebral amyloid angiopathy.
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In an enbodi ment, this use of a substituted amne enploys a 5

phar maceutically acceptable salt selected fromthe group consisting of
salts of wbesfpedsbdwW ng aci ds hydrochloric, hydrobrom c, Rrgdrusoneb26;
nitric, sulfuric, phosphoric, ci tri c, TFA, nethanesulfonic, CH3-

(CH2) n- COO—lv\heren|SOthru4 CHZnCOO—l\A,herenls as defined
above, HOOC- CHEEHRROR st idento M@rﬁylm Phe reas@enti iRASht Pen ugiesb

i ncl udes m@f@dt%g Q{lgelalglebhgl fepp bet a- secretase activi ty, for inhibiting
cl eavage of am#\/yE precursor protein (APP), in a reaction mxture, at a
t 396

site between ARPUSEEE7, HifbeFethddr Ofhet B HAthobaciusers

i sotype, QheAl tﬂqéQi'lrs%%BQn;dL'sngeééﬁ@ra%flv%nd'e?h@hypgsor mutant thereof; for
i nhi biting production of anyloid beta peptide % beta) in a cell; for

i nhi biling thellpr sBuctitesiGEnbet d-rdmy | Beehod| gfue iantaensni sl ; bandsesr
treating Qﬁepéevc%@tlags@asogsgesedlﬁéweaCL%Z%d%rpg% %’Ey'ﬁ%% GRASILS 1n

the brain which 20 include adm nistration apeutically effective
anount ofdigeagdstituted amine of fornula (1) and pharmaceutically

acceptabl e salt;s thereafq;fbge present rae%%gt'&@ al- 89 hag! Uggﬁbeffgs&h% g for

inhibiting beta-secretase activity, including exposing sali a-secretase
25 to an e*i%itmg/eillsrﬂ@ﬁbltory anmount of a conpound of the formula (I) or a

pharn?&eut'caliry @Lsgg@eg%a'tﬁﬁbserﬁgzhofr8%6@%5}4@@ S 1et Q%(é,e% Loys a

conmpound t hat |nh € enzyne's acti a“éonéentrati &n” of
| ess t handbfease Cﬁmmoldaweléﬁlfr@ls met hod nore pr eferably enpl oys a corrpound

that inhibit 50%of the enzyne activit concentr t|on of
mi cromol ar or TesS ThFE"R djt"ﬁery evglﬁlﬁornéetﬁ%r/e bI'ﬁ/r %I‘ 5@ rﬁS‘?ﬂaﬁH t hat
i nhi bits thétafeutheadiyyeE'fscatte vagurats :a cf@ﬁceﬁrhaatadmmnoétﬁatl?aﬁa from

| | 25, \WD 03/ 006423 PCT/ USQ2/ 22255 | ticul
embodi mentPthi S0 bt HIH bl oy 4 tEbpoUNdCD: has RAKI bi FSF SORTAP AT

enzynts s achlinduyalat ancomeeddl.at intrathecal administration from about
0.5 to about 100 mg/day; for depo administration and implants
from about 0.5 mg/day to about 50 mg/day; for topical
administration from about 0.5 mg/day to about 200 mg/day; for
rectal administration from about 0.5 mg to about 500 mg.

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

In an embodiment, this method of treatment can employ

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

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

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

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



10 nanonol ar or less. In an enbodi nent, this nmethod includes exposing said
beta- 5 secretase to said conpound in vitro. In an enbodi nent, this nethod
i ncl udes wRPeMIEs sai d beta- secretase to said conpound i mCa/used/£2253 n an
enbodi ment, this nmethod includes exposing said beta- secretase to said
conpound ig acell in an aginal.llo I n an embodi ment, .this nethod includes
exposi ng 53Fd VECL- Lecf a8 "D SafdsSeddpouhlri rehdRdn PAFIEbPe SEHD
inventi onmalgocogsaltides amp®ifgcht ormdnhi thid | peevalteaagds ode RIPAIR the
precur sor grot ein gQPP) o n a reaction mxture, at a site between Met596
and Asp59?PSRtinBér &d 25 MERES 151 APPSBO5Na RS CadiitP i UtPhePrRFTess ffrom

corresponficngc§i A®, Of oMt rdatAnPBoRh BULAMrdmier 6y cirB kL UHS NGuRIROSIHY
said reaction mxture to an effective inhibitory anmount of a compound of

formul & (PRVer Beysdditfaveutseeliayl ademprapiee salitht nypelgidqsisgnot  the

enbodi menpycERL L hogh enPL oY s M| eAYAYS i T Camy KB et YN Meh§52 anpd
Asp653, nunbered for the APP-751 isotype; between Met 671 and ASp 672,

nunber ed PEEVERel PA.tE7 PAtestypé; Copetgerdouso6 -asdnad p597d of e FHer sARP- 695

Swedi sh Mibgki Oenobehugey, L eudS and Aepoodhall LbSeARRIAL el
Mut ati on; or beie\r/t\lgen %\guﬁﬂ and AspG%'%%gf t he APP§%70 aézmlé% S r?é;lta}sdn. 25
I n an enbdBFheRing t AeBepetdfodoiexpbsed vasaulaacepdndagsuerativen efigion, | n

an empedi gERLyc 1di S a{?stéf&‘el%t%%ﬁposﬁt ai dpf 8agtdon gm Xtlel.rsgas;L.n a géldylnh an

embodi ment, this nmethod exposes said reaction m xture rh an anima
cell. In apsepbdidrentithhi Prrerksdivgposepraaiudleeact ipel gy, Xt udeneritrniaa

human cel L Jhe, present, | i n]g?% i % net h Qr. i.nhi biti
producti onsgg aartry% oi d bet g&g{;%éta?lde %aolbé?% élrlgeﬁxsaéﬁc?é]l’l ﬁ%rﬁ: S&diLr‘leg‘;”y é%odﬁyg
adm ni st ekvpg tof saildkheginlerdns efiieetsee amhi biloor i sambdunt neéda of 26UAMB
03/ 006423&@;’%#&9&2/ 22255 conpound of formula (1) or a pharnmaceutically
accept abl e sal't )

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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thereof. In an enbodi nent, this nethod includes adm nistering to an

animal. 5 In an enbodinent, this nethod includes adm nistering to a hunman.
The presewD oov@nt i on al so i ncl udes a nmethod for inhibitiegT/ushy2269ducti on
of beta-amyloid plaque in an animal, including admnistering to said
animal an effective inhjbitory amount of a 10 compound of the formula (1)
or a pharmaceut? ca ySaeedpiebie tHapt wRr &Of . 31 SRS EIIEEEATINg hiaf

met hod i nebygesa adm) nbﬁheblen@wtpqogedhm@e the RIieseRt iinyvenidQRealiqy
includes a nethod for treatin or preventing a disease characteri zed by

bet a- any| BPEY depsitfs Allzﬁletlﬁérb? & +593%9 udi ng admini stering to a patient an

effective thefapgutdhRATREAL, Ofnds hysk axyel @db%&qtﬁegpoamgn@femwsorwl a
(1) or a pharmaceutically acceptable salt thereof referably, this nmethod

enpl oy aPERRPRTRI tafdtlYi nifidsiePsab2e S5E%Lsf tded esheyine'feoact inkhiet y gatoup
concent ration; of i I eSsd halh13Q  riecr il are 1 RS Het ngd@rﬁY@£§éﬁc§@cy

enpl oys a conpound that 1nhibits 50% of the enzyne's activ
concent r abVérolyfortic, mhyderisichc  ornitasis, ZSSWMLSNr@Bt thdomkmrlrmr ecigrgifeer abl y

enpl oys aTEQWJ?‘%ﬁéﬁhchn@Q' bicks- F&% Ofcfédhe WHIEMTE, S; ACY :T%Axtdy £1 #doc-

concentration of 1 m cromol ar of n a particular e nent,

met hod errﬁC%:;)SI—é?O@Brrpmm n has iashids tines0%lyfve , heHed yore Gl -SO0HY i tayldat a
conce%r ﬁp 10 nanonol ar or less. In an enbodi nment, this method
enpl oys a lI%oun at a therapeutic anount in the range of from about 0.1
t o about 1000 Thy/piegsent2 An©nd350068428 RETAWIO2/ 82255d4 nfan eminiddi tneat |,

this met hode STRIANS BCOMRPUIEL A ot NSLAREYE LG5 AN G2 1OE "ARAS.Y
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.
-25.



ng/ day. In an enbodi nent, this nethod enploys a conmpound at a 5

t herapeutic anmount in the range of fromabout 1 to about 100 ny/day. In an
enbodi mrerwo oBloda23ret hod enpl oys a conpound at a therapeutPCt/snpessin the
range of fromabout 5 to about 50 ng/day. 10 In an enbodi nent, this nethod
can be used where said disease is Al zheiner's disease. In an enbodi nent,

this method cah®b® BREH Aikte LHRWIMGEeaddFsMRF A BRI PY e | AP HRENL |
Down' s SymdeenenhdsitdlegedidfarheCenebnal s Hedomivit3ge tWat RoABRhorgosis of the
Dutch 15 Type. The present invention also includes a conposition including
beta-secrépagén@%ﬁb?éfﬁdLﬁﬁ?h a conmpound of formula (1) or a

pharmaceuti cal ty agcepbad fersdl tehiRemehodTheCRLASENE O ERY | O Al 15k 4 -
includes a nethod for producing 20 a beta-secretase conpl ex including

exposi Ng BEFEESRRT dtusd it CR™PEBRAPOiAd i F-ornul a (1) or a pharmaceutical |y
acceptabl e saltn shergobdiddhtd raac 'n%'%h@dXtiEn%QuHQQeExﬁQQﬂﬁé'mSk'r@’éaa—bl e

for the production of said conplex. In an enbodinent, this nethod enpl oys
exposi ng PACYFERYE U5 SaidaroErpead nEhtd eHils net hod enpl oys a reaction

mxture that {$ anCehboaiiedr eS8 rA¥eat 119818ka0 %gﬁ&yﬂ?cf & fonpanent
kit including conponent parts capable of being asse ed, 1n Whi c at
| east oneseehpemEhtt P&t d gempeesd sl ghpwddd if ahoanital Xa 30 encl osed in

a conggi ner. |y, ag, egodhieie, WHiS GRIRGReAL Kbk ng%§g§§niy§£q i &ed
conpound, and at |east one further conponent part 1 ncludes dituent. The
present i Aeentiage dlsmaidccaupsund contailvmenkit 35 including a plurality

of contal nerS’Tﬁéi?}eqs%?#taii@l%reni:gghugi?g iﬁc?l%d\ég (%)’/m%%éé?’fopg {4902/ %3255
one or nore unit dose of a conmpound of formula (I') or a
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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pharmaceutically acceptable salt thereof. In an enbodi nent, this container
kit includes each container adapted for oral delivery and includes a

tabl et, gwb,03/086423 capsule. In an enbodi ment, this contai mem/usot/2328| udes
each container adapted for parenteral delivery and includes a depot
product, syrin anpoul e, or vial. In an enbodi nent, this container kit

i ncl udes @8@80811@ EonttaAlt 2adddt &RF f Br PREFTRSEURTS et yaaFRPGaRleucRAL t

patch, rmedikpadt. oi ntnment, or cream The present i nvention al so includes an
agent kit including a conpound of formula (1) _or a pharmaceutically

accept abl e sal % #RePBBPIITGRF ord it MRSHEOY Hecapeat | edageh%t%@r&:ttaj ¥ om
the 15 gragypmgonsi sting of an antioxidant, an anti-inflammtory, a gama
secretase inhibitor, a neurotrophic agent, an acetyl cholinesterase
inhibitor, a statfh, SHRCAIBRA pepis dBcthed dRcludry -admristeringodp. aThe
pr esent |Hﬁegg|on al so includes a conposition including 20 a conpound of
formula (1) or a pharmaceutically acceptable salt thereof; and an inert

di luent or edi Bie RERTETT invRNARCBNBLEP nErrludds & cwwpodi froninhbbimiew a

carrier that preqdRe@bh- ofNe i eaﬁ\g&oaavgagga@ ghS 9 “gkgﬁf y et ofsqu“ on

including 25 a conpound of formula phar maceut |
salt t he?lémnl%M@%lqm@ﬁldeﬁeﬂmiﬂen@n @ffsffcmle@r alnihnglagmtamodm;broﬂ:aant

or gi @ane?mgesn@e%erghé YERMLAD AL PO 4N LR, A COIPOS] 14,00, L gl uiding
conpound o ormula (I) or a p arnaceutlca accep é’t IFtH ereof
di sposed Fall erewmt.oi ntment, or patch. The pr esent |nvent|on provi des

conpounds, conpﬁ; £I8§§Odl$%%€h g@g?”E£@? {98y i duy bitin BSEeR L PAPEP. Avor e

bet a- secret ase I at ol d precursor protein
parti cul ahbgan. t he conpounds, conp05|t|ons and net hods of the invention

are 35 effecti rod ctlon bet a tjde and to, -29 WO
03/ 006423 PCT/ ﬁﬁ%%%@p {n$e§%F) SO 1néiu es a mé%ﬁ%d ﬁ%r treatlng

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.

27-



treat or prevent any human or veterinary di sease or condition associated
with a pathol ogical formof A beta peptide. The conpounds, conpositions,
and mnet howe oefodsbe i nvention are useful for treating hunea3/ushp2heye

Al zheiner's Disease 5 (AD), for hel ping prevent or delay the onset of AD,
for treating patients with mld cognitive inpairnent. (M), and preventing
or del aying the &fsetM3pdisnty tﬁgéé Futihert sSSP YuPd RIS et pet

expect ed tBepARSIESS {hAAMGN tthd\Dradqy 4 eBtdm Gl S &Y nesae, 1 oy
treating Hereditary Cerebral Henorrhage with 10 Ayl oi dosis of the Dutch

Type, form9/@%¥ing cerebral beta- anyloid angi opathy and preventing its

potential consequeRCesmbS&LRe@S, sgﬂgge[@gyioaeCém§f§?S | gbag enmia hages, for
treating other degenerative denentias, including denentias of m xed

vascul ar SRETHREENET a¥ T or 18I fhef grngeedth nigrdenebeut 15 tassdoivat dPwi t h
Par ki nsony,g/digease, dementia associated with progressive supranuclear

pal sy, denéntia associated with cortical basal degeneration, and diffuse
Lewy body typelADanThemedtrittds 6Nie hanatippdnt ¢l g ses schmicauslecaet @&se

| nhi bitor yhaelbdbdde IRGAONLRI LofY AGldd bk . 6h e, c0mpounds,ap ofy the
invention are readily denonstrated, for  exanple, using one or nore of the
assays demgrd®ed herein or known in the art. By "Protecting Group" in the

prese i nvent{on js : suk t.abl ni_c_protecti oup such as
di scl gged in TiKQN o g@%g%:h t.’G I%Pﬁ%ﬂt@e%&fﬁc%flec Tve's %gugéef% Gad‘ani C
25 Chem stiigeadehis Wlzéyiard'SoAssed®9]l. Preferred protecting groups in

the present inyventjon - oX r.boonyl enzyvl car bonyl formyl,
trityl, phthal?ﬁié%ﬁ F?%%ﬂ#%r%%be%%ﬁ? c %W%acgﬁél?égbfﬁﬁgﬁch§¥? sdia
i odoacet yfisdagphenid behzyd oXpgaribony| , I@painmiemyt], be Doyhoxycayhdigte, or
4- et hoxyben 0, ar pony| f | upr obenzyl oxycarh l.,

4-ch|orob§ﬁ%§ %ﬁ%garE§ﬁ§??ag-%%HPSFg%%%z9P§§y§§$@6ﬁ3ﬁ%lS of the Dutch
2- chl ¥ obeppyl oxycar bonyl, 2, 4- dichl orobenzyl oxycar bonyl

4- br omobenzyl oxycar bonyl , .3- bronobenzyl oxycay bonyl o , ,
4-nitrobenzy|oxy%fﬁﬁ§§ t,;Eye8§é98b%£§%l%Bé%ﬁaégoﬁyppmp031tlon including
2- (4- xenybgtsopspapear damylexel lwidh daphempbehl- lofy| foaeasbomy) , or a
1’1-dipheg%éﬁ%é&é&fo;Tﬁ¥c%Eggggéble-ég{t 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-



WO 03/ 006423 PCT/ US02/ 22255 2- phenyl prop- 2-yl oxycar bonyl ,
(p-toluyl)prop-2-yl oxycarbonyl, cycl opentanyl oxycarbonyl,

nmet hyl cyomepantanyl oxycar bonyl , cycl ohexanyl oxycar bonyPCT/US02/22255

met hyl cycl ohexanyl oxycabonyl, 2- nethyl cycl ohexanyl oxycarbonyl, 2-(4 5

ol uyl sul fonyl ) et hoxycar bonyl , 2-(nethyl sul fonyl ) et hoxycarbonyl ,

(t1i pheRYEpHIS pAHS) thbxy CREBorSA | & | GBPeMyRteoxfearebhyi(I) or a

2-(trimet Fubﬁénéaéa@itmwaeeeayém@ d¥lopmeaebenyl , 1-

(trinmethylsilyl methyl)prop-|-enyl oxycarbonyl, 5- ‘ .

benzi soxal yl methox§ar BBR§FIMeR G et BRYDeng§HBdRE bomiyi , iglugepy each

trichl or ogbRexYE&F bt ve -3 UMAN- ZAHORCYYGAEDOA¥ udes a tablet, gel,

cycl opropyl met hoxycar bonyl, 4-(decyl oxyl)benzyl oxycar bonyl ,

i sobr of nyPBx§eRs yl, 1-piperidyl oxycarbonyl, 9- fluoroenyl nethyl

carbonate, -CHCHCHR, oaboRRa! - e 4 - Hoofa iKY Ixs @ndi f QLR aldkyly” in

the present invention is 15 neant straight or branched chalin al kyl groups

havi ng 1- 6cehaberr adaried sieh parermmuall | dediivgry mrshyincliuslegr epydepot

n- but yl , tyd,,tert - e ..12- pentyl, isopentyl, neopentyl,

hexyl, 2- gg%??ygfﬁgf§ﬁ%'a%ﬁbéﬁﬁ%ghy ﬁéﬁ?yl. It is understood that in

cases where anlmal kgh chabadbfent subshis uepniaimpr ofkian 2hdludes, addabxy or

al ken g 1SS or. | o r. than, 6 . carbo Lt will be so

i ndi cﬁ edE?}rilI % ljééléegg‘[ﬁ%@é%' fgé , r}f%g)rlcareixadrsgllev,cegycﬁ%lomf:%c:i%%t &s paatr%lXi mum

of 10 carbedspady diglthexy’, amdct€ImC6 al koxy" in the present invention is

meant strai ght r ed chai.n _al kyl groups.having 1-6 carbon 25 .atons,
attached throd8%£é§kfgé§h %ﬂua%&#€8|8% ooi?ﬁgﬁd% oy’ %%%%tagftf%ﬁc%ﬁéhﬁﬂ e,
met hoxy, et hoxgoupt opbxFormslapr @ioxyy, an-ghutrmegeutseal byt axyeptailie Halaxy,
pent oxy, [sopentox negpent ox hexox nd 3-net hyl pent oxy. -31

03/ 006423L%€$7?f502¥§§2§§%8y0r[ hgo %rﬁmﬁeﬁ%?%%% & F%e%esgﬁsg&ﬁ%‘ ifHQE‘n:/t\igﬁn is
meant 15 f | gooupe,cdmsdricneg obf ornneanahskidadicne. af Al dariylinfaasmat2rEb a

al kenyl " neans strai%ht and ﬁrgqghed hydr ocar bon radicals having from2 to
6 carbon STOM didIT6M° 5 BAE T hr 8e” HEUBPES &8G Fncl FeLcsart

exanpl e, ehbeiwdsterase inhibitor, a statin, an A beta peptide, and an

2
1
1
t
2

anti-A beta antibody.
The present invention also includes a composition including
20 a compound of formula (I) or a pharmaceutically acceptable salt
thereof; 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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propenyl, 1-but-3-enyl, |-pent-3-enyl, 1-hex-5-enyl and the Iike.

"Al kynyl" and "C2-C6 al kynyl" neans straight and branched hydrocarbon

radi cal s wewsmngs4s om 2 to 6 carbon atons and one or 10 twoTtuSVpbERsHoNnds
and includes ethynyl, propynyl, butynyl, pentyn-2-yl and the |like. As used
herein, the term "cycl oal kyl " ref ers to saturated carbocyclic radicals

havi ng t hEEeat ooFwSIre¥eshr BOY 41w, Thevetsrclingalkydiseassbeomorrrdidiicn or

a pol ycycgggoéyé@éia svylstthem pabHo 13 £aN %&‘mOB@ hynEORt @ik Ryedoubl e bond.
Exanpl es of such radicals “incl ud% cycl opropyl, cycl obutyl, cyclopentyl

cycl ohexyl andTheyerwpreptdd,. qepasidlicarkylangr awsdoder eifn e LMERIBSIGN Ut ed
or, as spegifjRd,1SUBSEI tt%gglhﬁ Q'{/ﬁg]a%r & pubstiiy én%fpgs'ﬁ 'soé}%lel Wi th

vari ous groups. For exanple, suc oal kyl ™ groups "nay 0 option
subst i % ut é8DWi tfptlhe@@mgkyhfevait Cer aflkloxky ,tHealoogeh, ofhHr okyy tweaatang

it I k k [,
?:IZ rCgal k%gﬁie%@&& thaI oa)jkéogxég%oirp% l(nfgkoxf/&kgm %%Q?]dgp%é%ml e%no
(C1- Co6) aﬁk%mmmotléﬁ oIt ad>1f<yAD bn dh0$€1p%;eraié<ywm wm.ﬂ(d:leﬂﬁa)rvaIsIeyl .
25 By " | " t b I h I

(oo pnbhy i RTERE: 50 BIOIRGE ERORDNKE o A8, P 20 4B ™
PCT/ US02/ 8z2%tomenul tigud e t&@adengedHeré@stany Wrtieclebat 1| eHSﬁloﬁﬂeagé ariamat i c,

(eg 1, etrahydro h pht hyl), which is

& t‘r%‘ing:h l%l% ﬁ? n%%) }D"é&harg T*%r o&ﬁg of S e Dr €§€ﬁgrf‘Lveﬁﬁqaon are
phenyl 1am§mdsnichylangzopaphp hydnd Sprademying i adenydot «didiydr osapdddudnces
tetrallny 7,8,9- tetrahydro-5H benzo[ al cycl oheptenyl . The aryl groups
herein ar&" En?ﬁbsﬁrﬁﬁe d* (? : §u§ﬁ‘éﬁ?fﬁggg %g‘ﬂrfg’ggﬂsr n fGRe 'b‘?e%d't“%
substi t ut abher pasiddranstiveh JYamentiSagy oupsludahgeXaaRbatr i S&IChof amyilxe@r oups

may be option subst i UtedWIth for . exanpl Cl 10 C6 al kyl, Ci1-C6
al Koxy p?ﬁ?%‘@aﬁy yi SRRGT6E 1K r 6¥ MR no, go*?mno FEg2ER)S alm%lﬁo di

(C1- C83 ahkyb@mm L2t 6 Pakenybon (2- dPBakk¥NYldencht €8 haiRalikyba @@itEd
hal oal koxy, am no (Cl-C6) al ky], rmno (C1-C6) al kyl ami no (C1-Cg6) al kyl, di
(Cl Cﬁ) aPE?$%ﬁﬁ%ﬁY%<j supranuclear palsy, dementia associated wit

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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C6) alkyl, -COOH, -C (=0) O (C1-C6 alkyl) , -C(=O NH2, -C (=O N (rmono 15
or di-Cl-C6 alkyl) , -S (C1-C6 alkyl) , -S02 (C-C6 alkyl) , -0- C (=0
(C1l- C6 alwlop/oges2NH C(=0) - (C1-C6 al kyl ), -N(Cl-C6 al kyl) »PcTuset22s5 (Cl-C6
al kyl) , -NHS02- (Cl1-C6 alkyl) , -N(Cl-C6 aIkyI) -S02- (C1-C6 al kyl),

-NH-C (=0) NH2, -NHC (=0) N (nono-_or di- kyl) , -NH (Cl-C6 al kyl)
-C (=0 -KrP hepy LR @IYéQXé{FR’Q}P?HYJO( o & N@ *(%ﬁf& FgPP-20Y4PEraatE iy ) .
By "het ere%%perﬁt&az{i}i@i&rc@@%oﬁffl nmore ar Qﬂﬁétﬁylrd%oiﬁ%ﬁ:‘éﬂ?lo!?{cérbor@m or
7-menbered rings which includes fused ring systemns

cont ai ni n§YatoreRiylengcanionplt o f dumehby éfbat drexamngiozyicalonybm ni t2-ogen,

oxygen, o&egwiwclﬁ{egga%&ngyggi,@égﬁr,yI 25 groups of the present inivgntion
i ncl ude pyri di nyl, pyrl m di nyl gui nol i nyl , benzot hi enyl, indolyl,

i ndol i dyl tObwlﬁ!ﬂanﬁqml eth%yw]@@ﬁiobmés(th}mfmzﬁ5etb9xmamnyl
i soi ndol yb, §%@1ﬂﬂlﬁﬂo’spﬂ'ﬂhaﬁé%éméar%%'yﬂoxalﬂl%re[nﬁplggﬁg L4 nyqyl

i m dazol yl', 1soxazolyl, pyrazolyl, “oxazol I azo

i ndazol yl 2- béhmqﬂﬁﬁillyll) etheny¢ailzpdl.yl , bemiéblpangarbdmyrlanyl , t Hi-enyl,
pyrrolyl, | yl r etrazol yl, _
oxazol opyr| d| nyl, y&?&%g g#ﬁﬁ) Y, en 1 F(g%g}:%{) inapht hyr i d| nyl , >

ci nnol i nyben@m@@zlmlydethbabfaachcpm; nﬂl aCESQEYIb@IWMxyca&‘hboyhnylz 2,2-

tetrahydrols i.nal,i i.saj ndol i nyl i so tetra ydr of ur.an
|sobe2gotg%?é§%%ﬁ§%qﬂ ehyF%E§59?§obenzoth|en3f xazBF Poxycg&honyl
pyr|dopyrpubhgpropﬁﬁme@@baycahydmwﬁuranyI 4bethUemwahbéneyhofyqdrbqnym nyl ,
benzodi oxol tri-azinyl noxazi nyl henot AZin eridi nyl
benzothlazo¥b?ornyl?f¥§épyogﬁﬁhyl i m dazBthr Ay qué%;qg gﬁoben2|sox§§|nyl,
ben2|soxaflugfqeﬁxmmamh&ilnykboﬂétéhfﬁaHHMM%ngscﬁﬂnphEn@yL bﬁnzqmyraPyl
by TRl SR Bt SRR
di hyd ui nol i non dr.oi soqui_nol i non drocounarlnyl

di hydi i 88%%??%@9& s%‘a REC ﬁl&ﬂy|c51aban§5)h¥ﬁ RIS Do B i SRRy |
pyrronI N- oxi de, pyr qy N-OX|qe grlda2|nyl N-oxi de, p ra2|nyl
N- oxi de, aﬁ?%%1l %q h@%MITﬁ; vl, ethy pro , 1isopropyl, n-buty 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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i ndol yl N-oxide, indolinyl N-oxide, isoquinolyl N-oxide, quinazolinyl

N- oxi de, qui noxal i nyl N-oxide, phthalazinyl N-oxide, imdazolyl N oxide,

i soxazol ywoN3pad4ade, oxazol yl N-oxide, 25 thiazolyl N oxidecTiusdnbizzs nyl

N- oxi de, indazolyl N oxide, benzothiazolyl N oxide, benzim dazolyl

N-oxi de, pyrrolyl N-oxide, -34 WO 03/006423 PCT/US02/ 22255 oxadi azolyl

N- oxi de, thi advazehs| tRFf@xﬂ'@élOEPFézélnylth@ ORFRRENT t 2EYERBIGN Ksoxeast

benzot hi opyranyl S-oxi de, benzot hiopyranyl S, S-dioxide. The heteroaryl

groups hefliarizmece bEoUbBE; tchkerige, aad ép@émi ed, substituted in one or

nore substitutable positions 5 with various groups. For example, such

het eroaryl grodgsensy” béndoptGofal Bykeupbt i mased wtrhight Cendl yanc@iedCo

al koxy, hal ogen, hydroxy, cyano, nitro, am no, nono(Cl-C6)al kyl am no, di

(Cl- C6) hidadcaribeo, r@RiceakkémylingCZrogalkyrylé carlgen haktoas kghd Ero@s

hal oal koxy, am no (Cl1-C6) al kyl, nono (Cl-C6) al kylam no (Cl-C6) al kyl 10

or di X Clem®6)tal kizkaai douple- Gendal leyld, 1inCdOHes, CLx0)ex@mple- Cethlekyll), -C

(=O NH2, -C (=O N (rmono- or di-Cl-C6 alkyl), -S (C1-C6 al kyl), -S02

(C1- C6 alpadpenylQ CLl(-b0F - anygh, alkydent-3Nengl =0) 1 {13ix-Co eaivdy| pnd - KpE€L- C6

alkyl)-C(=O-(Cl-C6 al kyl), -NHS02- (Cl1-C6 alkyl), -N(Cl- C6

al kyl ) - SOR:KeC1- C6 al kyl ), -NH-C (=O NH2, -NHC (=0 N (nono- or 15

di-Cl1-C6 alkyl) , -NH(C1-C6 alkyl) -C(=O -NH2 or -NH(C1l-C6 alkyl) - C (=0

-N— (nmono- or “lk@byC8 adridyl)C.-CByalhehel'Ocyebns, stiret ghocyatoadaylchedr
"heterocyclyl” is neant one or nore carbocyclic ring systens of 4-, 5-,

6-, or 7-hyrerdverr®dnr irags cabs chavived ufhesn faused 6 | degrlsys tamsoang- ﬂaiheab@m; 20

cont ai ni ng at | east one and up to four heteroatons selected from nitrogen,

oxygen, otwsultftiplelTh@ohaker aaycl endiydeept icdhghly, Ccphdbgymyla, daukleyhbond.

Preferred heterocycles of the present invention include norpholinyl,

t hi onor phedrigp-2-Ni epar pheliiwd. S-oxi de, thi onorpholinyl S, S-dioxide,

pi perazi nyl, 25 honopi perazinyl, pyrrolidinyl, pyrrolinyl,

t et rahydr opyr apylusediierditi N'Whe tedrmahysraidmagyl, degbrahydr adiienayka

honopi peri di nyl, homonor phol i nyl, honot hi onor phol i nyl, honot hi onor phol i nyl

S, S-di 0X|é1£sb&:>y%lcibl dizar¥h s hdlvhﬁgr eRYEaZ0bYkweli by dEOBYAT Bk¥hs .  The

di hydr opyr azi nyl ,

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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-35 WD 03/ 006423 PCT/ US02/ 22255 di hydropyri di nyl, di hydropyri m di nyl,
di hydrofuryl, dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl
S, S di oxwoesaed2honot hi onor phol i nyl S-oxi de. The het er ocycirasgr/m2ps
herein are unsubstituted or, as specified, substituted in one or 5 nore
substitutable positions wth various groups. For exanple,  such heterocycle
gr oups Wlﬁépgﬁtimewe%b@tr}&%t &g wihdrhoatceleapkyoneciits agPRaky<:
hal ogen, hydroxy, cyano, nitro, am no, nono (Cl-C6) alkylam no, di (Cl-C6)
al kyl am n& - 9G2- Coal ey i -tepralparyaghthydy- 6 mRayY I, dwEsthal obf koxy,
amno (O -C6) alkyl, 10 nono (C1-C6) al kylam no (C1-C6) al kyl, di (Cl-C6)
al kyl ami reptionatsy weRgt, - =Cr SyiehesEstue- prRefHfrhesy ényi oBrPYPs he
substituted amnes (1), which 15 are useful in treating and preventing
Al zhei nercfs dheesseseThe iamentAbrheinrer PheBYibst iltgeebthyd ned -CrRPhEREL made
by methods well known to those skilled in the art fromstarting conpounds
knownS t dndaoyeé ., skilndedyiln t ldhydronFhbtiyybcesseehehimiky ¢ wel I, 8kPown to
those skilled in the art. The nobst general process to 20 prepare the
conpoundsesfrahydmat a-¥4nzo [(@lgycdntept &)y bf Thee agylesarpupnviersion &seset
forth in CHART A below, where m B, Rl, R2, R3, R4, R 4, R' 4, R , 14,
R6, R, 6,urlBlbstétRed 'or6 and Rperidiasl, debbsedcutizgleiforord ) orX2mane X3
are functional organic groups defined in nore detail below 25 -36 WO
03/ 006423 UBETAUS02D 22 255s 1 tCHART WA tH? Nia7iCOBNgrECHpsR1l FRPROEEEGTP NS, GRAOUP- H\\
COOH CH (Il) RL 5

aryl groups may be optionally substituted with, for example, C;-

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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1 O 11 PROTECTING GROUP-HNN @ /X1 CH (Ill1) /& ft R R3 10 OH
PROTECTI NG GCROUP-HNN /X1 IV c /~-NR R2 R3 1 15 O PROTECTI NG GROUP-HN / C
/C~ V CwoR306328 ) Rl -37 WO 03/006423 PCT/ US02/ 22255 PpReAUSHZ2284) 5 OH
PROTECTI NG GROUP- HM /C\ /N\ ( VII) CHCRc/ \ RLRR R3 OHH2N CH NH
\& \d \R(VIII} /' V c10RLRR R3 15 RA R4 R4 R4 B CHor B X2

pyraziny isoindolyl, isoquinolyl, quinazolinyl, quinoxalinyl,

phthalazinyl, imidazolyl, isoxazolyl, pyrazolyl, oxazolyl,

thiazolyl, indolizinyl, indazolyl, benzothiazolyl,
benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl,
5 oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,

oxazolopyridinyl, imidazopyridinyl, iscthiazolyl, 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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mMmmMR'"4RR40R'"4R40 20RA R4HOHH BNN mRR,.4R40R
R2 R3 25 (I) -38 WD 03/006423 PCT/ US02/22255 The chem stry is straight
forward awo osmo@esmary i nvol ves the steps of N protectingpram/sot/zxsacid (1)
starting material to produce the corresponding protected amino acid (I1),
reaction of the protected amino acid (1]1) with diazonethane followed by 5
wor k- up esaddyzel tar Borxatem tigddagesyt hdV 8rirEs pohth arPl Yigr o e®X e
conpound (I11), reduction of the protected conpound (lIl) to the

cor r espoli@chazal tbh¥-orids, MsrFethsAPYFaRRe ScEKiespoFinTqtBpBRY TR ) ,
opening of the epoxide (V) with a G termnal amne, Rc-NH2 (VI) to produce
t he corr&sPofdPREia0 piiet diatedoarydharorrRs | heymit michemshasti heted t9%gen
protecting group renoved to produce the corresponding amine (VII1), which
i s then eeaspedififedh, arrkatiideiteer Angnagent Me¥e t HebStEtmrR el Rpsit &P oduce
the anti-Al zhei ner conpounds of forrmula (1). One skilled in the art wll
appr ei awaéthhaaridesegzouwrsal | Fagl lexkmoha, 1Suckdratiagiearyd grgap$ cnahdrd stry.
A chemi st skilled in the art, knowi ng the chem cal structure of the

bi ol ogi calpltyoasiivesubshpoutrris with ofmfla gUKylof G:hEsi avlexy onhabodeh be
able to prepare them by known nethods from known starting materials

wi t hout &anyiraedditi omahci nf oipedi onaniihe, expbramdhi-On Hldydwndoot hedef(6re i s
not necessary but is deened hel pful to those skilled in the art who desire
to make Chealionponimds of:-tChelkgnesent:itheekynwh. TheCshbaeklyeiaydf, ttheCs
conpounds of the present invention is a hydroxyethylam ne noiety,

- NH CH( RraCHeOkbpxy, | t awamo b@A -Celaadifyl , 25nqproafar @d alkydethhod$CdiCgrabised i n
the literature and known to those skilled in the art. For exanple, J. Meud.
Cheml) 3@r 288¢C,-Cs) alkylamino (C1-Ce)alkyl, -COOH, -C(=0)0(C;-Cs¢ 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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291 (1992) , Tetrahedron Letters, 28, 5569-5572 (1987) , J. Med. Chem,
38, 581-584 (1994) and Tetrahedron Letters, 38, 619-620 (1997) all

di scl ose womseemes to prepare hydroxyet hyl am ne type 30 ecmmsoness CHART A
sets forth a general method used in the present invention to prepare the
compounds of formula (1). The anti- Al zhei nmer conpounds of_ fornula (]) can
be prepardééilYWOQYﬁ%@Fﬁgl with t heiwirenyFdmddagyani no aci #1PIfrofweY bni no
acids (1)@ gyrr%ﬁﬁr KNQWh- a9 at-Res fe ki IsJ quae t ber Aty HoteaBnPe seadily
-39 WO 03/0 642 U802/222 5 prepared from known conpounds by net hods
wel | knowdoxddehese hemprhiemerphcHdnylt S-PKéde onpBEndStEFOFBE I G PHDS have
at | east ,bWo,e0apt | QORI {GRULIS,, Watscepeey@léd)ursm%mtu@eer:?n dhe dirst
of these enantioneric centers derives fromthe amino acid 5 startin

mat er Pal mEXp. subskétpralilks reesitol @enmetdi alaryogBt SFAUPSr pF@Hu@éa‘!‘Prge
desired t n I uge
Txture Sait AORCRavE 1o Lendral ioat tha daa fod enant: ror 18 BIEE,

pr ef erredilﬂwlst a‘r’:‘lt Qsheallmmesgaﬁpghnendmdnmmr caY&IyOpurret(rS) aﬁmmp.acr d

(1) of th I tio gt onp ghs rrrul (I)
For the am o aci SER?%‘?% |srhai§( (? r?é%gléggregf or Fm)ﬁI r{ @

pref err edstéhisgnyRl, b€.~Cqs( Gz)oald ki-lar y¢1 6¢ ha(lChizkoRy - ahrener(ﬁﬁrﬂ,gbalkylr s
nor e .pref er Rl,Ls 2).- 2 et eroar

furt Hor pr é’roe(gre%%% 131 é@‘)ﬁﬁggn Yl'15 djt‘(EH %Se,?vaélnj“ygﬁ‘?“éno ef a%rkﬂr

t he phenyr . substrtuted with tw -F. It is additionally preferred that
the -F substitution is 3,5-difluorobenzyl. Wien Rl is heteroaryl or

het erocyclyl, the bond fromthe heteroaryl or heterocyclyl group to the
-(CH2) - gyeithesan be 20 fromany ri ng at om whi ch has an avail abl e val ence

provi ded that _such bond does not result in formation of .a c cies
br % st abl e TAF CHEBSEH: CoTRBo v Tife T SRrgR G iRREL of Doy RS or oup
i s basdedireo use€h2) inby raayingngnat prewdnt iy Pp.&ll‘féﬁtnelﬁe*seﬁﬁ)aéa{ée or The
Bg;gr fgy%%'lhg%g“gé%% C%rsliu sstlibt%ttletdugr%gjngg %IS) hglrdg Onga%?e lilfcgle% oést helflew

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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het er ocycl yl group replaces the hydrogen atomand its bond. The first step
of the process is to protect the free amno group of the (S)-amno acid
(1) wth wpoawddae3 protecting group to produce the (S)-preceatsezi2z2ss no aci d
(I'1) by nmethods well 30 known to those skilled in the art. Am no protecting
groups are well known to those skilled in the art. See for exanple,
"Protecting Groups in Organic Synt h&HARTAjohn Wl ey and sons, New York,

N. Y., 1981, Chapter 7;y,nProtegddipg G oups in Oganic Chemstry", Plenum
Press, New York, N. Y., 133/ Chapter 2. The 35 function of the am no
protecting group is to pr @bct the free -40 WO 03/006483 PCT/ US02/ 22255
am no functionality (-NH2)Zduring subsequent reactions on the (S)-am no
acid (1) which would not prRpceed well, either because the am no group
woul d react and be functionalized in a way that is inconsistent with its
need to be free for subsequent 5 reacti‘ons, or the free am no group woul d
interfere in the reaction. Wen the agjno protecting group is no |onger
needed, it is renoved by nethods well known to those skilled in the art.
By definition thepaeireoTiRe @retir—eN gr oupoomrst be readily renovable as is
known to those skilled in the art by pfthods 10 well known to those
skilled in the art. The (S)-protecte§anino acid (11) is tréhsformed to the
correspondi ng (S)-protected corrpoundé(l 1) by two different nethods
depending on the nature of R2 and R3.'R2 and R3 are as defined above for
formula (1). 15 It is preferred that and R3 both be -H If R2 and R3 are
not the sanme, an additional enantioneri'c center is added to the nolecule.
If it is desired that both R2 and R3 arje -H, then the (S)-protected am no
acid (Il1) is reacted with diazonethane, as is well known to those skilled
inthe art, followed by reaction 20 wi®h a conpound of the fornula H X1 to
produce the (9)-gHEkeehebre®w®Paund (1¢) . X1 includes -d, -Br, -1,
-0-tosylate, -0- nesylate, -0-nosy\ate.: '5/i s preferred that(lh) X1 be -Br or
-Cl. Suitable reaction conditions tnclugé xunning the reaction in inert
sol vents, such as but not limted t,'Q1 etheer, Ra

|
10 J

OH

: X
PROTECTING GROUP—HN c 1

A
Ry 2 °

15
0

PROTECTING GROUP—HN c——cC
S\
\c_:( R; Ry V)

Ry
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25 tetrahydrofuran and the |ike. The reactions fromthe (S)- protected
amno acid (I1) to the (S)-protected conpound (Il11) are carried out for a
peri od ofwoiog®odaet ween 10 minutes and 1 day and at tenperatrarsey2nangi ng
from-78 degrees to 20-25 degrees C. It is preferred to conduct the
reactions for a 30 period of tinme between 1-4 hours and at tenperatures
between -30 degrees to -10 degrees C. This process adds one nethyl ene
group. Alternatively, the (S)-prq%é 2d co?pgunds of formula (I11) can be
prepared by first converting the -protectéd amino acid 35 (Il) to a
correspondi ng nethyl or ethyl ester, according to -41 WO 03/006423

PCT/ US02/ 22255 net hods wel | establishag inthe art, followed by treatnent
with a reagent of fornmula X1-C (R2) (R3) -X1 and a strong netal base. The
base serves to affect a hal ogen-netal dxchange, where the - X1 undergoing
exchange is a hal ogen selected fromchlorine, 5 bromne or iodine. The

nucl eophilic addition to the ester dé%ﬁvative gives directly the
(S)-protected conpound (I11). Suitablie bases include, but are not limted
to the aIkyIIitﬁRQWEC“Nﬁé¥%EPngHN{§g npl NHsec-butyIIithiwgh
n-butyllithium and t- butyllithiumgfThe>g acf?bﬁ§ are preferably conducted
at low 10 tenperature, such as -78 ﬂegrng\p. Suitable reaction conditions
include running the reaction in inekRt srR}vemris, such as but not limted
to, ether, tetrahydrofuran, and the like. Were R2 and R3 are both
hydrogen, then exanples of X1-C (R2) (R3) - Xl include dibrononethane,

di i odonet hane, chl oroi odo-net hane, 15 br onoi odonet hane, and

br omochl or onet hane. One skilled in thevart knows suitable and preferred
conditions for to conducting this reaction. Furthernore, if R2 and/or R3
are not -H, then by the addition of -C (R2) (R3) -X1 to esters of the (S
-protected amno acid (I1) t®Hroduce the (S) -protected conpound (I11),
an 20 additional chiral center; will be incorporated into the product,

provi ded that R2 and RH,are nd@H the smne. The (S)-protected conpound (I111)
is then reduced by nethod§\cﬁblP\%g6Mh\¢o those skill@d) in the art for

reduction of a ketone : I\ Re
Ry R, R
10 1 2 3
+
15
R4 R'4 R4 R'4
BMOH or BMXZ
m m
R"|4 R"4 O R|"4 R"4 O (IX)
|
20 \
' OH
Re Ra H
B N N
m R
R"'4 R|'4 O R1 R2 Ra
25 1))
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to the correspondi ng secondary al cohol affording the 25 correspondi ng

al cohol (1V). The nethods and reaction conditions for reducing the (S)

- prot ect edomampaend (I11) to the correspondi ng al cohol (PCr/usnpbazde, for
exanpl e, sodi um borohydride, |ithium borohydride, borane,

di i sobutyl al um num hydride, and |ithium alum ni um hydride. Sodi um

bor ohydri de | 3h80ChRELBFEY et F eGtFadgiet nfoBRN . 2ThelR e GUENABASIAYRLF i ed

out for t%ep%tbgg Of WhigR RRIWeeN ah BRYR. and: 3 d@ysst%trttl%gp%aéy{@p to
ranging from-78 degrees C to el'evated tenperature up to the reflux point

of the s@lrvéﬁFeeﬁb?oi}@éFeﬂﬂoﬁdsmﬁr ereEpeded RMigkh tHé ) r eBBRET B b2 ween
- 78 degreey Cpf@eﬂe&e%eggﬁféo achbl 3PrDor aneni S1UsethethbndBYE1a &8R! aypd as
a conpl ex, for exanple, 42 WO 03/ 006423 PCT/ US02/ 22255 bor ane- net hyl

sul fi de @@mhl eR, ttfbr@ﬁetpapecrald:i% abapl e Prodpeeanehe etcpaﬁyap@m@%
conpl ex. %@PES %%%Pghﬁée”ﬁq) c u%%EbH”%fOftﬁeedg%{;‘gc@&fr‘tzéxpor

reaction con 1trons a nown t6 those skilled in the arf: see
exanpl e, (I_IeIrI(bcktOR e 5qqrr€appn@h@915|aﬂe?0®<3@am EVIIr ansfmrardioinonsf Vidre

Publ i sherC hl:ﬂ‘? ?é‘%gl & ofopte qnésgfp geg#gglggnp\p)unvgj(‘{%lgréc_t 0 the

correspondi uces 't econd chi center chiral
cent er iftel%’a‘uaadi R3mane, noRciNte sdiVE) The meddotreontde t herfEpppndimgt ed

conp |1 rod re, 10, o naptjoners _a the seco d center,
(S, p(r }: 'fﬂ pRof Kbgignan c|C’)}(1)rrrt.§1r1| ¢ {r.{naie’(t E‘Ee |s&f a{r?a e%ln%y
met hods Igmmup tx@motrladseoslgrtoldedel mhehe:oamsgunhlag 8$iﬂ®thEII Wthh

| owt enper at rec tallization, or hrorrato aratlo

exanpl e tIlfilgll_.‘cr ﬁ%% y AP 3BT eT % aITp "WV E%E éSFﬂHﬂ% %

enant i orre;ro thedduce ustes aﬁtihklilﬁ&’ﬁ&ld’tdedforﬁﬁomi&s pcbbcessmta CHART Aons the

(S, S)-al cohal. (I since this . enantiomer wll giv

bi ol ogi cal 131381 i\l/%}et A AEPTESIRYS E%%gi}h 3 Fﬁinﬂ’Fgl(}Fl}OWﬁ'he

(S, S)15al aeaelk 16hY) ihSokgansd ofmad dta-yt.he @Dfdl‘&ﬁ‘xﬁ@;lﬁdlsﬂtglla@ epoxheleafd) by
met hods known to those skilJ]led in the art. chem Eﬁry of the

he
(S)-(1V) K&Wtep i 5 i FRAMRA | F ARG ?E 'élb%m I1K2N1L¥T eRTRH et hod
i's by readdrpennwkt bbasermula (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 1is 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 exanple, but not limted to, hydroxide ion generated from sodium

hydr oxi de, potassi um hydroxi de, |ithium hydroxide and the 25 |ike. Reaction
condi t i orwoionobasee t he use of Cl-C6 al cohol solvents; et ramalsor/z2255
preferred. A common co-sol vent, such as for exanple, ethyl acetate may

al so be enpl oyed. Reactions are conducted at tenperatures ranging from -
45 degr e®seraupdt drofe knoef conraysesathy eMdfedie Hﬁé%h&m@ﬁplt@/e&mse

preferr e@ﬁ;@%&p\@/@ BhUT 8- ANGLR. A SnRRINRER £ 20:A80Le’S) Chand 20-Poadlegr ees

C. The epoxi I's then reacted wth the appropriately substituted
C-t er m n&Woagipet i®ee NP qeviterlsy whechodsvk nbritt tegiarttieserski | Ted Firtthe art
that opepg t Oxl QuRtoduce. fihe 35 desibed eprt espendipg id
enant i omori cgﬁ?%pﬁérrgae'ttté%ﬁ%- grgot By s?® ESES £00A 03 PCT/ US02/ 22255
al cohdl EverkyinFhwatabsalt dtbd Cltersi maiefamiads toREONMRTE1AY1fobain

i nvention.areg. comyer I g | e kpoyn.ta.these |ddced in the
art and %gn Fﬁreo readi%eap%%%g%%% ??é%%\%%rm (%gnpoﬁngg. Rel s %? éllé:fi ned
above foentotmuhar{d¢gllyp impuse pmeteuredandhathRy ihaveCltaC8sepandte -oytCHR)

0-3- (C3-.¢C7) ,cveloal kyl ., - (CRI2R13) 0-4- yl, - 2R13)
0- 4- Rhet éggar?/ iyl{eo?cﬁﬁﬁﬁ%?&%{ 4?(|§1ﬁhet er%c?g%e,]p{ecffg%éen yl sc%rar-tcy%rfeohexyl
ri ng fusedotesRamiithorendRiteitcaregdicpllpr divet efdcyaatieo |acid bl e ofr efler r ed

that \Rc is - (CH2) 0-3-.(C3-CY ycl.oal ky 10 - 12R13) . 0- 4-Rary, -
(CR12 13)Sa5'?4-gﬂﬁ-§%%?lé?%ﬁérr§la,s £ (%RTER%? ?W%nedts(e%o@cﬁré%ﬂacg%ﬁgpe}nﬁ/l or
-cycl ohexyk amhgofasads t@)g Raryds or dedfenhedoabyle ofor Rheterlacycle. It is

even nore preferred that Rc is - (:Ré%Rl 0-4-Raryl, - (CRI2R .

0- 4- Rhet er oar %F, 1%y ASPERETH th‘—gEy 1ohgéyl ﬁlﬁg"flugaﬁltoora lelg:hﬁ)a“r'ill or
Rhet er oamgkepbalRhiet er aeyci€e. mbte | protédtedrotieatpr ef et s ed (Chat- aRyli rsel ect ed
fromthe

L CruzriSSt o R Er Oy 1. B5cT DBRTY |0 C2oTe) GReNy oY i nb i BREW LD &
Rar ylisor ilhateeredany lmotfe Rieirereeyckra?O0ther phenyliisi S spbet ettiesd thpth when
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is 3,5-difluorobenzyl.

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

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

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

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

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

35 function of the amino protecting group is to protect the free
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Suitabl e reaction conditions for opening the epoxide (V) include running
the reaction in a wi de range of common and inert solvents. Cl - C6 al cohol
sol vent s wpa3poaberred and i sopropyl 25 al cohol nost pref @craso2/Ies
reactions can be run at tenperatures ranging from 20-25 degrees Cup to
the reflux tenperature of the al cohol enpl o%ed The preferred tenperature
range formépadfericdonatiteadtNBn | dubthge&HL50TdeRt c&§2EL HPNE 0Ot HES ef | ux

tenperatqge obhitbhe.@l gohol erplpyei AMEeR &H%cégdsuéiilte&eﬁ@ﬁ?&&&auggﬂ

amne (VI) is a 1-amno-3,5-cis-dinethyl cycl ohexyl dlcarboxylate it is
preferrabhy pmépargtows WHIDESACTEN kst yncsiant hdredpht hal e thrtacetic

aci d _and;get 1300he; dSenaddadyr hodiumyLag al Uil 1 | i GBxDI eapuigua L e

The bott I's saturated with hydrogen at 55 psi and shaken for one week of
35 tifre. rEhetaPRur @4 sthaenfidd t emadot lawarth aohdgderimferiesrs W 0HIB06423

PCTI US0242255 i 24 QIRCBRUS- BRI AN RSl L BanGho BT e des,

the solvents are renove ure heat to give
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to give the ed. C-t n n W]ﬁq he stifute
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vari ation u rt| i xyanl | ine. When the substituted
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t he met hyl grmh@ is) @no*aegtte@r aupnof ecidxatipl)e Ne2-tCHRsRoraeq| toantche

NH2- CH2- R | abl f 1 d
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substi t umedhoas alkpéndiriparndcha heatfudestoStRp ang IRzoM Rat and Bf abke tde

al kyl su%stltuée t w;af,rret hods kn?w)z to those skilled in the art, see for
exanpl e RSEL ‘P(V‘? BortSF8HERAsi Ve Organic  Transformations, VCH

Publ itshers, 1989i¢ ppréf]&ré&ekhathaz adny|r; Bakhdeei sHI eact el wintihrazagie to
produce the ary Last the azide is reduce t he

| | k d
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(VI') of tensulide. 1f it is desired that both R, and R; are -H, then the
(S) -protected amino acid (II) is reacted with diazomethane, as
is well known to those skilled in the art, followed by reaction

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

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

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

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

35 (II) to a corresponding methyl or ethyl ester, according to
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NH2- CH2- Rc_aryl . The suitably functionalized CGtermnal amnes (VI) may
readily be prepared by one skilled in the art via known nethods in the

| iteraturwQogmbd4nyy non-significant nodifications. Sel ect PCTiES0AL126R
references include 1) Cal derwood, et al., Tet. 25 Lett., 1997, 38, 1241, 2)
Ci ganek, J. Og. Chem, 1992, 57, 4521, 3) Thurkauf, et al., J. Med.

Chem 1980ho88, welk2esnybl ifghedrin diheyjart Orfpllsyed. byoltireatpent swisly3, s)
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i o9 Sy 100 ey A5 SR o
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2323. On e.garbo I [ dLin
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CHART 2A A 1S set oW I n A. -45
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NR 1
Suitable bases include, but are not limited to the alkyllithiums

including, for example, sec-butyllithium, n-butyllithium, and t-
butyllithium. The reactions are preferably conducted at low

10 temperature, such as -78 degrees C. Suitable reaction
conditions include running the reaction in inert solvents, such
as but not limited to, ether, tetrahydrofuran, and the like.
Where R, and R; are both hydrogen, then examples of X;-C(Rz) (Ra) -
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, 1lithium borohydride, borane, diisocbutylaluminum
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,
-42-



RA N~CNRA-XBHNCN: G \N\ RANR RA-X3J RARARARNI CN--~N
| COOHL KR RANR R' CHART 2A discloses an exenplary nethod of

pr epari ngvo®3pedsbdxyl ic acid (I X and L) starting w th conmeraisat/bapss
avai l able halo nitrile (A), where X1, can be -F, -Cl1, -Br, -1, or -Qf;
-46 WO 03/006423 PCT/ US02/ 22255 preferably -C or -Br. Halo nitrile (A)
and am n&ogBpearethst | suddidgi t somebed ng PORPRR-BHPSEHI NS uSRMBE SPMF, OITHF,

NVP,  di gxange-tol Han R bhe | LEfoBlx tenper ghures1 aip td hepbokding
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pr esefce iof Campeghahyive Predryablyens jsanagdionm cHCHl yablighers phdgdhi ne
10 additiye, | . Qr esenc f a r iu t -. but.gxi de,
and in a?ﬁgne%tgdégﬁ/@%t ,oefnpr:tthger ag(lsg ?g?ﬁgég‘%&ata% é)r%rlg]gr amﬁ?gg bt(:aét?vvet?cal/}(lé 20- 25
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168 S oLty TS S0 O, B8 1 By (1598 an
conmer ci akbycavan| abl theor (3)s davtwetetiocthpsend ki11I8d predultesaat maxtucan be
ey BeonALad Loam, 9P SOTBOUNNE. CELADP (oo SELLIR APy, 0T
to treat Thakoenbhtibeef#) misttudd nis edgentsepBrijednbyheephedenkmown 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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of a palladiumcatal yst such as Iris(dibenzylideneacetone) dipal 1adi um and
a phosphine additive, preferably tris(2-nethylphenyl)phosphine and an

i nert solwenBiooa@uxh as tol uene at tenperatures rangi ng fr@crA®or/z22330
degrees, 25 as is known to those skilled in the art, see ;T. Am Chem Soc.
116, 7901 (1994), and J. Am Chem Soc. 116, 5969 (1994) Amino nitrile
(O is théqohyar(()mlz)ed ([Biengushé b aEed ot tErmige &maﬁﬁneRth%&ééﬁay

met hods %DEHQ)QHtEQntQPéechrﬁrﬁéFéia!ﬂyt Q%al%méoogl ¥ e ARhOEN ACH e hdde -

Am ne aci is then reduced to 30 alcohol (E) in an inert solvent such
as THF, aklﬁéﬁéerlat utls drtompadoutarp0bes Je]és poepefedix fr08 N§r BBt ane
in forms bog an Ay £ gg JHar ane- THE conpl ex, or by
usi ng I|t%H§ ?lg,lm ﬁfgfm yédT&EC!(Pe/lln et erga en}lts gugh as ether or THF.
The abcohol offtali@ohptei(ﬂ)relds then fB@nuertéél fo alB5ll eaViCHg) gsolip-%2 (such
as i odo, br | oro, osyl,at e -47 / Q06423 PCT/ US02 5

mesyl ate’ noggftkg] ancichfe )|°ke) *Ih’ a s0 ’\?gﬁ%("sé&ﬁ’i“ﬁ?”rHF (Ea3o-

di chl or omeé-hane:., DMcydloineeny,l ethyl-cacébheryl oriaget bwsed i ke) Rip ghwe

hal i de (@1 The Ieeh i ng group X2 of halide (F) is displaced with nitrile
enpl oyi ng "rté’éi?(‘féht SUTH™&$'sodi um 5 cyani de, potassi um cyani de, and

trinet hyI si |l ylfcyaai dere nprsidverit isicRecass THECHDYR,- (DMBO) NWloalkyl,
acetqpitri ethyl acet at e, and the Jike to giv nlde If it is
desi ?Q écﬁg\, Vdedierdnhal” & 11}15% ?t%brﬁcs“e BA* e gg%% 3a?d‘] éeéﬁrt"cyﬂf t he acid
group of cqaubpéytyl: agi dcfbXobexy) , ridd fhead cyanad®.f,o) oirS RLL:6aL6d o th an
al kali metal dialkylamde (preferably lithiumdiisopropylamde) or an

al kal i r’r@'&‘ﬁFmYbfes(trl al kyl'silyl)anmi de in inert solvents at tenperatures
rangi ng from 1¥¢8 it<0 &xﬂer%mdegr @e&fefﬁédﬂowdtbmchajs de(¢rdbR1sb 0.4-RiVE MONO

substituted nitrile (I) udes Rdwhere . 15 R4 as defined
above for(CFzéﬂPrm)l og¢ (Rnyeeropgt i oreCY(ﬁl«}Jg)&P i ﬁ(‘fl GGEEL Bt 5T i %Hﬁ)eibtrcbn%,
chl one, Vbt e HBSY | @feghe@(p&yglgt e and the like. Inert solvents that

can be use in the step from (Q é%ﬁi % i nclude, but are nfot limted
to, acetonitrifFe 1Sd|%1th]3ﬂ1 ‘é‘f’ﬁ%r?rﬁﬁ? Y& abP§t efhiedp, 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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20 cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane), N N

di al kyl acet am des (preferably dinethylacetam de), N, N dial kyl for mam des
(pref er abvg odioeehyl f or mam de), di al kyl sul f oxi des ( pr ef erailugo2/22255

di et hyl sul f oxi de), aromatic hydrocarbons (preferably benzene or tol uene)
or hal oaal kanes 25 (preferably nethylene chloride). Treatnent of
nmonosubsdiipgpadceees | earth) E\Kﬁ%hrw a¥iEpovethand! addirerort 6 shal thie (J)

gives di gubsthtut §ge ni-thbd&s (Lmder Hald dea( vpretsegkad%laél heatther® fje i s
defined as R4, and X3 is as defined above. It should al so be understood

that R4 anccRaprdgatgken ThyeCREFeRRFRtR 0. CRYEHERYSHs Whyht IR Tyeet
di scusseq; ggggs 24d; yeld r\‘/%"‘@hEOdéQPﬁﬁi versethihait BRi ALt (aijves carboxylic

acid (L). isTdesire | eave the carbon adjacent to the cyano group
of cyéani de (Ghensthst sub@bﬁtuﬁmrﬂmmel(@)nms (Hydr éby2edminocarboxyl i ¢

oL () SRLSILSER Rani breys SRR PR RETERIRES SR o,
di scl osegearreXeppbaryunet hbdvef apdod@d’mng obherrthibakyvariagias (Yt nore
particul arl r& stLE in the 2-position by R -49 WO
03/ 00642?%@#6@0‘5’;‘3%5‘? BTEPSRA R T W Rt B XN o
X1 i X2WBenX the substituted C-terminal amine (VI) is an
10 aminomethyl group where the substituent on the methyl group is
an aryl group, for example NH;-CH;-Rc.aryi, and NHz-CHz-Rc.ary1 1S
not commercially available it 1is 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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N~ CGNE XF RA-XBHN~ CNRA\VN I G N~I CNR-R7T R4A'-X3J R4
RA&' KN~1 CN\ \r A R4 RT NI COOHL R7 -50 WO 03/006423

PCT/ US02/\eD23/6064CHART 2B di scl oses one net hod of prepari ngcearsboxebs ¢ aci d
(L) starting with commercially avail abl e 4-nethyl -2-substituted pyridine
(A), where X1 is hal ogen, preferably brom ne. 4-Methyl-2-substituted
pyridine (A) is oxidized to pyridi nEHAREZA (B) using potassi um

per manganate in water and al coholic solvent atntenperatures ranging from
20-25 to 100 degrees C or by nethods as @ ussed in 8mth and March,
"Advanced Organic Chemistry", Wley, 2Qo%™Pp. 1527-1528. Pyridine acid (B)
is then reduced to pyridine alcohol (C using borane in fornms such 10 as
bor ane-net hyl sul fide corrgl eX a1l r_gn_ﬁ-,RHF cpmpp€X, or gsing lithium

al um num hydride in ether Al sol ve ?s\ﬁ-uc% Es etmer and THF. The al cohol
of pyridine alcohol (C) is then converted to a.Jleaving group X2 (such as

i odo, brono, chloro, tosylate, nesylate, ésl ate, triflate, and the |like)
in solvent (such as 15 THF, dichl orone , toluenhe, ethyl acetate,
or acetonitrile) to give pyridine halide'FT](D) . Alternatively, 4-

met hyl - 2-substituted pyridine (A may be allogenat ed using hal ogenating

agents well known to those versed in the artY, including but not limted
to, N-hal osuccini m de and hal ogen, JN\;)/COOH
R\r}l ~
Rl

N~ | OH
R\N S E
|
R l
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" /g;]r/\ 2 F
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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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20 preferably N bronosuccini m de and brom ne, and others as taught in
Smith and March, "Advanced Organic Chem stry", Wley, 2001, pp. 907-912,
to gi ve haiDiodeodsld . The | eaving group X2 of pyridi ne hal iPde/uSm)/22255

di splaced with nitrile by enploying reagents such as sodi um cyani de,

pot assi um cyani de, or 25 trinethylsilylcyanide in solvents such as THF,
DVF, D\VB@rederablicet@ni ®¥i I-8r -et hilklacatiatédland X heand kémapet efper a¥r es

rangi ng _J&ri%ﬂe%‘? widh 08G5EE5% C L,9chNeHObhiBY RRINt A OF pipe sAlmv entpyb 0
give pyridine cyanide (E). Treatnent of pyridine cyanide (E) wth a boron
reagent (Frxeneh &9lueky| dodonie bk, ataligAPr3Bthsesnie &€i dhesbeiling

al kyl borogxi nes d h I nce,of I 1t h Lt h ase
in an i nep(rz%&ngol%vfler%tﬁegiesvogg%%gl'kgjlr r?f%ifgﬁfé G{l.gi,%l E;Fr%\%l éjf?{lewe&c%) gw%%%?udes
R7, wiler eBR7 ax heatkel i hedetdboveiforn fodesgha velspelMatmal tlvat absenae soft abl e

for these tr f Lons jnclud b are i m , t r
phosphi nesoc}(ﬁ?e%%ag?ggopéﬁrgﬁo Ekﬁr% 0?&#60642@8%%{5]88%?55%5@%{ eg%? or

ni Clkeld swgimtvass@un( Cd!flc) h_aéLOPct{(iltzm(' lIéPI khl%}) 2,taNi ?hﬂnéfﬁti&)rizeb (CB?se's n% .

i nclude, hut .are nQ imte a i ne .ear nmet al . carbonat es, al i ne
earth metalcBiedr lglgngt élsl,tréLI'dLEalo(l’At)]e wé%rt ﬁ%l?rr%t a(l%)hyl r o&l?ede%]fe%?mcaﬁ iOfraneEf1 al
car bonat esstadlykal i pe¢fdrddly car bpadt@diunal kaltelgetal dvydir exi gessphikal i

met al, hydrjdes.  (pr.eferably_ sodi um hydride al kal | tal al koxi des

(b or'9r AR EE5t et Rox PRSP S o uh dedissr e S- el Rt nao 5 nERet a
g_yplri des,buledolx_a(kji'e, rreaxiacﬂ Fli:ral le%nl ?ﬁrh_dest (q)flia;{(eeital b: pr;a'fébeiam 16:01uen;e, %t

i i sopropyl anmide), alkali ne is(tria [ am des referably
o0t m IR REL RSP PR TSI 7S CEEAFRY| Lot s TOhher Gpeyacute of

di i sopr opyHeetdwyllvasicne «@r o ileidw am NEosy SKAMRIA Cin afhidesrt preéer adty
pyridine). In?r_t sol vent s m?/ i ncl] ude, but( are Eg\&i limted to o

acet oni t r93TP18i afRGr ERRBr P etler 8Py (LPRRY)2NT\ANG ¢ er £2Epr Efer abl y
t et ralsydrmigir.gnsor 104 1G1gbgxane), N, N-di al kyl acet am des (preferably -

di met hyl acetam de), N, N-di al kyl f or mam des (preferably dinethylformam de),
di al kyl sul f oxPd&ES( Br &F&FatiaF SafnethASTIEESXRULY | ¥R bRt OhyHF oEBPHBNS

(preferably benzenskorid®l veneheonrhalemal kanese 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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(preferably nmethylene chloride). Preferred reaction 20 tenperatures range
from20 - 25 degrees Cup to the boiling point of the solvent enployed.
Non- conmewoioalobés2avai | abl e boronic acids or boronic aci dpPestEsns2218y be
obtained fromthe corresponding optionally substituted aryl halide as
described in Tetrahedron, 50, 979-988 (1994) 25 Al kyl pyr| dine (G_may be
convert edegiiabe| ynesYEarpox§hfc thgcildKa) i Ag SPHEeHerG‘WEl $seffods as
di Scusseﬁléta%@o&@tfharQ%RIMﬁA aotuavel | kpoyn Leetdose ¥ersedebhitheiart. |f
it is desired to have additional substitttions on the carbon adg acent to
the acidtef Tibok§lide adFd- (L) The hdraviasdi oG X= ¢F eRREHIB0 Wit Hsan

al kal'i mgfialyy béékydvmdeni@mfeeraé%@aolm@ U%agbhggprgman&ge)sml@n

al kali meta Is(trialkylsilyl)amde in Tinert-Solvents at tenperatures
rangi fg fcvemidgg t ecz@ssigl  dutpmdds. C, 4wl | ohedmpyhnbs i e cqyEpidger el'’R4 and

X3 are desqrihed A% nFARE:2A BRovensd of Mo oG SUPRL S yLed Dty | e

(1). 35 I'nert solvents may include, but are not limt ,
03/ 006423CPEAL &SI A2RE 5. L kec §0OHLVE ¢yanidlaal (@)1- ethers (preferably ether),

Cycl i, ether sqe(RRel of ably,Les  aby dOLUra0 A% chod- iANelepBoNon cre

di al kyl acet am des (pr ef erably di nmethyl acetam or mam des
(pref erakrlayrbdnrretimyd:ém nteon deg , a@dﬂlgiddcwl Sl fO@xibdaslépreted abl¥y or L),

di ”E‘tl y! St LEoX de) tie dcr‘?f'a&& arﬁpr? Siab' ?”é $k9£a$9ée“e”e)
or oaa I?aneé’ pr efe ably et hyl ené chl Ori rea frent
rYDnOSUbStIpTrEﬂfetlab]:lytriLlLEh(lhr)l \Adnhscbxas:@ﬁsrrable\m a:ncd addi tabmelof hedtade (J)

where R4’ g deg i r‘}g gl CHART Zf\néa ovesogvens di sgb5| t ut ed th nitrile
(K) . Hydrbﬁls)f FEEBSY 1 e NBES di'dtusted abobR  5RE el 1T kASWRST 3 tHtse
versed i rahBenar tfrgmvegacafd)oaqﬂzsc daagxdae(sl,) fomo@melrrmyarlyalprd@cess too
prepare the carbox aci d i I%orth in
AT SCaaroMPRs HRae e b 10 lea aBovaer oRT aPRTIEST 3 Ve s wo
03/ 00642%,PH/ A0 22255 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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CHART 2CHOI \ HOI \ NHp AB RS R6 Rs Rs RORO\ NH2 CI \ | B-1
R RS Rs" Rs ROXID RRRs RO\ COOR E RR Rs ROOH FRs Rs

RO Xp GWe 6423 | (Continued) -54 WO 03/ 006423 PCT/ USeerakasm2sChart 2C
(continued) G 1 RO CN

CHART 2B discloses an exemplary method of producing other
carboxylic  acids (L), more particularly ones that are

substituted in the 2-position by R.
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H RER6 1R4-X31 Re ROCN RER6 R4-X3 K RAR4ROCN R6 6 A FR 4
ROCOONM R6 R6 R4 Ra HOCOOHN R6 R6 5 CHART 2C discusses one

met hod ofweynwbess s of phenol acid (N) which begins w thpcoruser/zized | y
avai |l abl e phenol (A) or an -55 WD 03/006423 PCT/ US02/ 22255 aniline pheno
(B). R6 in phenol (A) or aniline phenaol éB) enconpasses the sane
conponents as R6. When starting with t rcially avail abl e phenol (A,
the protecting group Rin the protected phenol (C) may be chosen 5 from
any protecting groups suitable for phenols, such as those taught in G eene

and Wits, Protective Goups in Oganic D/CHa
"\

A
X3
N COOH
B
X3 X
N/| OH c
X1 X
NZ X
g 2 D
Xi
N7 | C=N
E
X1 X
¢ F
R4-X3 H
N~ C=N
R4 / ~ I G
[ Ry
N~ | C=N
>
R7
l Ry-X3 J
R4 R4l
K N/I C=N
RY X ~ Re Ry
7 N7 I COOH L
\
R7
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Synthesis, 3rd ed., Wley, 1999, pp. 246-292. Protected phenol (C) is then
hal ogenated to add X1, using chlorine or bromne, preferably bromne, in

t he presewoaswnbedsas Lewi s aci d catal yst 10 using met hods kneem/usoz/ri2zese
versed in the art and taught in Smth and March, Advanced Organic

Chem stry, WIley, 2001, pp. 704-707, to give halide (D). Alternatively,
the aniline ofHART a?P| fhecktrafolonB)mardipd Gf freparirgt serbexw ik acid

protecti B?“ IrRUR LG 35CR:i PAL BhRWR: a0, dvainand he phenal-20k,88: aniddde
phenol ( may be protected with a different protecting group R such that
t he prot prridgngr i oheneh& ake |halkoaemy beeferdvbd 24P presence of the

phenol — prot e&wé‘@ﬂﬁf-%%ub%tmu%aagyﬁi&f»né)f (0" 4hogonal; z@aotcscgivppdﬂc@ ,
known to those versed In the art; such protecting groups are 20 taught in
G eené andiWit @) Puoirzt Pereatebups Penmangamiice Spntwadsirs, a3t dagdoholig ey,
1999. Re f_th LLI r £ 1 [BY I

pr ot ect e%%gg%P?ngE(g?%?%ﬁgﬁ%%%lP%)rr? %[1{ c'?fe ITgnl i%‘gnc(ch-ll idze reat ecd SWith an
al kyl ni byi trethodeh sas digdusmredpuiry| Smithr i aedi Marpert “36Veered Suedngs 25

acetonitrile. tgnperature tween - t 0 - es ¢ it h
sodi um ni- relrentlggﬁ}’ bo?’égéYUmar?ila?f}Aﬁ)é i%\g%qu%o%si m %grrgﬁ%gci%ﬁgdsuc \é\isé
aqueous sihkehureduaeddtat pyeinpieratalehdiet(@ensi6g bendn20in PSruegseds C

(stepsg not shown), foll|owed halide.in {he for f a halide salt, the
br ef A7 685 AP ABaTRE b5t SULTAT 36OBR At e TS pHer Bomn e To ghiAS
hal i de ( Ditaonhabhungnl hyderds Xh iclerkalogeiyveptef senabl ys- 8ther anfd .

Hal i de ( obt gf ned. b dification of .the co rciall avai | abl.e phenol
(M) or { FEEOneABr ShEvhie Cep i REn 2 bRERE: B A ik PRSFEFR D uin base
wher e t heealkyy, gepigsext edsashR as' i3&cj n ednib ( E)ghligiel, udesspt bt yl |
s-butyl, or TtL-butyI lithiumin an_-56 WO ng/ 908433.PCT/ gJSOZ/Z 255 inert
sol vent , "FPEfr8Fabl JPTHR % & Y& uPEE FERgithgee r 6fh SP8VERh S‘d‘gbr%%s C,
fol | qged mpy, dr yacatiborontlitdsinde, toOMB) Ve tQiuéne( E) . e®hyBr naldetaky, habi de
(D) may be treated. with carbon nongxide in the Isaresence of a catalyst,
preferabeeéoﬁéFFéhﬁhnFo 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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5 catal yst, preferably palladium acetate, a phosphine additive, preferably
tri phenyl phosphi ne or bis(di phenyl phosphi no) propane, an al cohol such as
met hanol wo lebb@e®l , and a base, preferably an al kali netalr/usazbmssat e or

al kali metal bicarbonate, at tenperatures ranging fron120 25 degrees Cto
the reflux 10 tenperature of inert solvents such as tol and

di met hy| deedanicte 2&C%fl esueR d 3E) CWRAR 2t hePdelizd fPsthhzfc h@l%:rﬁﬁl’heh an
ester. %lageéE)nayeﬁ.ﬁ@fﬁd@S thiS B h W 188fi%kd LM amxlmenemh reduged to
al cohol usi ng Tithiumalunmnumhydride in 15 ethereal solvents such as
et hyl et hérbenatl?HF etkatine ( Eprihy et sy deitdikanate si t s2 deild neorea it ng
methods Wekhiknawa-bg hbose A 5§§§' b eafie AdrpdiEldo(B) dikals ardchif orm

may al so to al coho usi ng borane in such torns as
bor an®- THEcacbmpateecslor apbpdhe-mately | hydidxdteconplExlin wetiedr ebydsislasent s

20 such e JRNgi LQM egr 0

Cenper at APESbr Pt CEPELA R SA09 DEAMRE slo R RERi kel © (R BN
to a l eaepdgugrougrb@cl(d@uchrassmd)dm ltbwesidethl oxlkaltigsy| spethnesstial e,
nosylate r|fI e, he ) such T

dichloron¥? ane ?ﬂ% ﬁueﬁ%ﬂﬁﬁ'hyﬁ % acet:ﬁe(S é g%%:%%ﬂ??lleﬁth%um
tenperatdﬂesopaquh@mmmiween aBkaland 5@tdégreesli}unlqykwéshaYb gmmﬂmﬂ (G.
The avi,n ro X2 of..hal o h noj i S d | aced Wi t ri

enpl @inépggggen Yo fatiel s%g?u%g%Péégy s11 ?§@§§%ﬂ1 Val al%éi amlnes
trinethylpkbyéﬂyhnydellgbpmﬁpya@tﬁyﬂamhnasoTHEx1EWEylsﬁlﬁmEIbrB&Ebmatic
acetonitrile, eth C te and.the lik erat ures between nd 100
degrees £8:gFFe F#?F? eb]? pyrjf\fjtr}eﬁl ‘e ( e]l:r%lys {@%rbtrﬁ/eﬁ%dl%ﬁ]rle{%’l 30%0

car boxyl la&:eacncd; (thusedlg tbhe dnehcaliysiid enetdicdkyas étisetsseégdrabevso1or
CHART 2A _and wel | own to those versed.in S de5|red to

55 have SHAFE! onaFYEREati SR e, G 458 o ShAPBEBRP VAT hetaci 1 4= 57 WO
03/ 0®§4ZaiBQIhéJSQZN2E255a110§1eﬁ@d&wmﬂlelsc asr ek (bl vt hﬁﬁneft]htyflbbetérhﬁdé)s,

treated with an__alkali netal dialk 'de ﬁgreferably | it hi_um
di i sopr opyNaftaEsylinrmanigderal i et al kyl sitiford dermnamide ¢
sol ventsdialkylsulfoxides (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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such at tenperatures ranging from-78 to 20 - 25 degrees C, 5 followed by
halide (1), where R4 and X3 are as discussed in reference to CHART 2A, to
gi ve nonovewbmedstuted nitrile (J). The inert solvents usedTnsy2imsi ude,
but are not Iimted to, acetonitrile, dialkyl ethers (preferably ether),
cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane), N N 10

di al kyl ageespRHEst (Sr ecﬁjefl*]éﬁ'[ly o Mty (RESienfitdy)  eeay) /di AWF Fihshsdes

(preferably.dipptny! f or paeLdg)aro i kyl subboxi des Jpriekanabl y  w,N-

di met hyl sul f oxi de)’, aromatic ~ hydrocarbons (preferably benzene or toluene)
or hal oadikBekacqiEdesabl y (RetefgraReéy chl ofiaerhy iscaramideent of N.N-

nono- subgt L Ut £EL Riddiides (J) W thihase.agi1yabove and;addil i op-Rimita)i de
(K), V\heéegR]g)tf and X?;_L are as di s(cussed in_yreferenceltq C%iART ZAII11 gi ves

di - subsi daebdyhsukfiaxidesl) . (Bygferyaly byditpthdsnddsxdiistussaRraFiii€ and
wel | kno H9Re \BLaedriit§ Neeablndl V&S €8100XY] | G 1aChgh {MikarfRemoval
20 of th‘é@%F%?aé%tl ng \é?oup 0 c%r ngyl Pc aci d ?I\/?Qusil ng, but not a1in‘i ted
to, nethddsefexaihty i nettrelarne aplfl Mlitds) .Pr oTeea twentG ofipmonpaulds ynited

Synt hesi s, e ' 999 246-.2 .glyes cagi4. e
corrpoundgnf)g%fiuc %Iy a@%ﬁ%ﬁﬂaﬁ Z%VEB%glgdgéglg#égt ﬁgnﬁég%é%l)s(eﬁ i the

synt hesi 8, of iconpesndsbed faer niha CHARTS 28xeabbvéi edyivis CEIMRIbA tubeanyl es
of processes. for, the eparati.on, of N ( 3- .

ani na0 5 RohrbkS- Fropy AR bY - HhE R AVPoS P aTE 79 E5Hounds
of fornukaoyh)to fidroad aefrse)l andtlid¢ Brtare vest chobohylic 3-iGHARTS 2A t hr ough
2E, which are,described in_greater detail _ hereinbel ow. For purpgses.of the
schenes, R7, 1= eécﬁﬁp%rya %ocggsdetﬁ N roevegffl%r 9 \,éloﬁy 6 af l% &)6 in
fornmul a; waed & iBlpoR2nitR3gandif, se@ar Eoash déh i OBERBLDYebéyw f or Raulaand( | )

-58 V0 03/ 006423 PCTI 5071 22255 - AT 34, (3; (xopi peraziner K1) H G
15
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1 base, R7TX (X =d, Br, 1) R7 OTN NJI Protecting Goup 2 Renoval of
Protecting group R7° OI'N NRR4 HOHH HO4 NN'Rc 3 RTNJ O RL R2
R3 7 OH HvD'038@4Bx XCR4, R4. COZR (x=Cl, Br, |; R =al kyl) eocmpisong252N N.
agent RR R R83 6 R7 RA' 00 NR41 OH hydrolysis N RA' ORP R4'> ONR7 O
4 5 -59 WD 03/006423 PCT/ US02/ 22255 CHART 3B (3- Oxopi perazi ne -

Di substituted; R7, R8) BocNHCO2H REHART B coupling agent PhCH2ZNH2 0

HO HO NH,

B
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BocNH -1<,- NPh RB R' H 9 Reducing reagent BocNH ,- NPh R8" R3,H 10
XCH2C2R (x=Cl, Br, I; R=alkyl]) R OH ROO O-N)& N~/N.Rc N~Ph RN, (nO~
R1IR2AAR3 WBoaBlbs4mB' R8' R8' R8 11 6, coupling agent Aci @CThmem2R45 R4 O
Ph ONOH HNRN O R61. 7~~ R3 RS. 17~~ R8 16 12 Base, R7X Hydrolysis X =
Br, d, | XCR4,RA&.CO2R (x=d, Br, |I; R&' R4 O-N-Ph H2, Pd cat Q(NH R =
alkyl) 0 Nx OR 310 RN-1 R N FhRrine (sompimpedhs Rg R R 13 14 15 -60 WO
03/ 006423 PCT/ US02/ 22255
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CHART 2C discusses one method of synthesis of phenol acid

(N) which begins with commercially available phenol (A) or an
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CHART 3C (2, 5-D oxopi perazi ne, R7, R8) BocNHxCO2H + Phl-1 N-~Y OR R38" R8'
HO 8 18 Coupling agent 0 BocNHNOR R8 RB "PhO 19 Acid, base 0 HN
N--\ Ph 290 oReod20 Base, R7X X =Br, O, I 0 R/N N\ R @cPrusgi2228 H21 Pd
catalyst RA Rai HOHo O-N N NRc R/NNH 22 RFZNiO O RL R2 R3 R R8 " Re 8
R8 0 25 XCR4, R4. COZR (x=C, Br, I;R—alkylz\_6 Coupllng 0 R4’
Hydr ol ysksibifa RNenPR4A'(BRN N4 RB phel ~(A] on aRge&dr RB 09123“324 61

WO 03/ 006423 FEILd1S0H22255 cghw;re@g (2 %D oxops por szt e R B

10

15

20

25

30

35

When starting with the commercially available phenol (3),
the protecting group R in the protected phenol (C) may be chosen
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
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
then the phenol 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
taught 1in 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
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
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'''
in acid (E), includes n-butyl, s-butyl, or t-butyl lithium in an
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BocNHX-N-Ph R8'" R8' 10 acid H2NX-HPh RB1. 1 RB 26 0 RYR 0 0O
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) ORL RWOOBReI4Re R2 0 32 ONPh RN R8 Nf 6, CouplirgTragent22s28 H21
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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
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
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
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
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
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,
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

have additional substitutions on the carbon adjacent to the acid
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H OTNTO N Protecting group 33 base, R7X (X =d, Br, 1) R7 OXNTO N
Protecting G oup 34 Renoval of Protecting group R7 RRa HOHONOONN
T T Rc WOR3MA2R1 R2 R3 HO 35 38 XCRa, Ra. CO2R (x=0d , pBmjush2/2225% al kyl )
6, coupling agent R7 R4' 0 OXN)O Ra~. 4A0H N hydrolysis ~N~ R 0 Ra">OR
ONO OR7 36 37 5 CHART 3A d| scl oses a process to prepare

hydr oxyebhylcavbeeyédapawids 6f) ForhemaniFyihavi(®g ah® okEpPpet arikk ot ety

starting, {Lom a.g t a?Lykgigﬁﬁfé e qu%@a@qg,aau@%mf;omgeb%% 1%@4 jabl e

oxopi perazine (1) whe protecting group is benzyl oxycar
treated wit lera bakelsucietad Sodi tmilkydyildelyd amidieanial Kyiertal seEVen-s

o ot i RT3 VoLl R0 cifs V0 D202 BETURLE2A5S
5 followed by halide (I), where R, and X3 are as discussed in
reference to CHART 2A, to give mono-substituted nitrile (J).

The inert solvents used may include, but are not limited to,
acetonitrile, dialkyl ethers (preferably ether), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N,N-

10 dialkylacetamides (preferably dimethylacetamide), N,N-
dialkylformamides (preferably dimethylformamide) ,
dialkylsulfoxides (preferably dimethylsulfoxide), aromatic
hydrocarbons (preferably benzene or toluene) or haloaalkanes
(preferably methylene chloride) .

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

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

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

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

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

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

R; and R. are as defined above for formula (I).
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pal | adi um cat al yst and hydrogen is used, to give conpound (3). Conpound
(3) is alkylated with an a-halo alkyl ester to provide internediate (4),
whi ch i s wopdsobészed to the acid (5). 5 Oxopi perazi ne aci dpPCFjushz22681pl ed to
am ne (6) using a coupling agent, many of which are known to those skilled
inthe art, to provide conpound (7), which has Fornmula (1). CHART 3B

di scl oses a process to prep & L 1N@ ¢ nds of Formula (1)
havi ng an oxopi perazine noiety starting 10 from comrercially avail abl e,
literature or peadily available protected amno acid derivatives (a variety
of nmethods can B Yfound in; Synthesis of Optically Active a-Am no Acids,
Wlliams, M Ro t, 1989, Perganon Press) . Conmercially avail abl e,
literature or reagbtafingvapl able amno acid (8) is treated with 15
benzyl am ne and ai coupling agent, many which are known to those skilled in
the art, to provide derivative (9). Internediate (9) is reduced with a
reduci ng reagent HgQRanLE}QJ m al um num hydride to give am ne (10),
which is al kylated W'th an a-halo alkyl ester to provide (11) Treatnent of
(11) with an acid 20 such as trifluoroacetic acid gives oxopi perazine (12).
Treatnment of (12) with a base such as sodi um hydride and an al kyl halide
gi ves oxopi perazimie (13) . Renoval of the benzyl group with hydrogen and a
pal | adi um cat ab provides internediate (14), which is alkylated with an
a- hal o al kyl es eE]25 to give conpound (15). Hydrolysis of (15) provides
the oxopiperazife acid (16). Coupling of acid (16) with amine (6) wusing a
coupl i ng agent, ERFIAAT¥N are known to those skilled in the art, gives

t he desired compound (17), which has Forrmula (I). CHART 3C discloses a
process to prepare hydroxyet hylam ne 30 conpounds of Formula (1) having a
di oxopi perazine noiety starting fromcomercially available, literature or
readily avail abl|e @mbvaer aci d derivatives (a variety of nethods can be
found in; Synthegi $rasktin@pbircal | y Active a-Am no Acids, WIllians, M

Robert, 1989, Per'ganon Press). Conmercially available, -64 WO 03/006423
PCT/ US02/ 22255 literature or readily available amno acid (8) is treated

Wi th o 37
1)
H

R4" R4' H OH H

O?T\N>kWNW/L7(NR°

3 R, O R1R2R3
7
OH H
. H,N N.
XCR,R,-CO,R {x=Cl, Br, |; R = alkyl) coupling Rc
agent R1R2 R3
6
o E7 R
*[ ] R, OH
N hydrolysis Nj
R, OR J/:
R," O0”"NR,
0
4 5
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N- benzyl gl yci ne ethyl ester (18) and a coupling agent, many which are
known to those skilled in the art, to provide derivative (19). Treatnent
of (19) wwoDh3ass4atri d such as 5 trifluoroacetic acid givesPdrasopeynss azi ne
(20) . Treatnment of (20) with a base such as sodi um hydride and an al kyl
hal i de gi ves di oxopi perazine (21) Renoval of the benzyl group with
hydrogen and a [ERARIdBEm(229%0RigenazdpedssDi s i R22)Re) which is

al kyl ated with an al pha-hal o al kyl ester to give 10 conpound (23) .

Hydrol ysis of (23) provides the acid (24). Coupling of acid (24) with

am ne (6) usiﬁgﬂﬁégéaﬂling agent, many of which are known to those skilled
in the art, prog.deg. the desired conpound (25), which has Fornula (I).
CHART 3D di scl osést @’ process to prepare hydroxyethyl anine 15 conmpounds of
Formula (1) having a di oxopi perazine noiety starting from previously
descri bed amine ( Oﬁﬁﬁiﬁz RT 2B. Amine (10) is treated with acid such as
trifluoroacetic agpd t0 “provide diamne (26). Condensation with an oxalic
acid derivative giyves the dioxopi perazine (27) . Treatment of (27) 20 with
a base such a§m@%%%uquﬁdride and an al kyl halide gives dioxopiperazine
(28). Renoval of MNhey zyl group with hydrogen and a palladi um catal yst
provi des i nterrfdi & e (29), which is alkylated with an a-halo al kyl ester
to give conpound (80). Hydrolysis of (30) provides the acid (31)

Coupling of acid 2 31) with ami ne (6) using a coupling agent, many of
which are known tp TAESE*¥RTI1ed in the art, provides the desired conpound
(32), which has Fornmula (I). CHART 3E discloses a process to prepare
hydroxyethylamugSgAcamgounds of Formula (1) having a di oxopi perazi ne noiety
30 starting fraom §hi gbly prot ect ed oxopi perazine. Conmercially avail abl e
dioxopiperazin§%(3§ , Where the protecting group is benzyl, is treated
with a base such as pei@sgi um carbonate and an alkyl halide to provide

di oxopi per azi ne (Sf)uﬂiMQup&@hacting group is renoved (for the benzyl
protecting group aYpalladium 35 catalyst and hydroggn ks, used), to give

conpound (35). GEHE©und -65 WD 03/ 006423 PCT/ USO EZG%N\er(MRC
N7 Ph R7N72 O RIR2R3
BocNH Rg" Rg 17
RBII Ral
11 T 6, coupling agent
l Acid, base R" R
o} KrOH
N &N7<i
R . R." '
R, Re 6 8 16
12
Base, R,X T Hydrolysis
X=8rCl,I

XCR,R,.CO,R

R,N &N7a — R

RB" Ra' R." RB' Re' RB'
13 15

(x=Cl, Br, I; R R/
ON >N Ph HyPdcat O R Oﬁ/\N>LWOR
0
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(35) is alkylated with an a-halo al kyl ester to provide internediate (36),
whi ch is hydrolyzed to the di oxopi perazine acid (37). Acid (37) is coupled
to am ne wly3ne&d4zyy a coupling agent, many of which are krowmusvmbose
skilled in the art, to 5 provide the desired conpound (38), which has
Formula (1). The conpounds of formula (1) are am nes, and as such form
salts when reacted w £HARE 3< (PibnDiwxepipPesriilecdeptBble salts are
preferred over the corresponding am nes of formula (1) since they produce
conmpounds which are nore water soluble, 10 stable and/or nore crystalline.
Phar maceutical |y gceptable sgLts are any salt which retains the activity
of the pareﬁ?“%&%ﬁpound”é&ﬂ”ﬁﬁes not inpart any del eterious or undesirable
effect on thefsuBject to om?it is adm nistered and in the context in
which it is admnistered. PBarmaceutically 15 acceptable salts include acid
addi tion salts of bothchiRsgani ¢ and organic acids. The preferred
pharmaceutically accgptable salts include salts of the follow ng acids
acetic, aspartic, benzenesulfonic, benzoic, bicarbonic, bisulfuric,
bitartaric, butyric,o calciumedetate, cansylic, carbonic, chlorobenzoic,
20 citric, edet@@ﬂﬂg&nsykpﬁ, estolic, esyl, esylic, formic, fumaric,

gl uceptic, gluconrg, rghyPam c, glycollylarsanilic, hexanic,

hexyl resor ci noi ¢, hydrabam ¢, hydrobrom c, hydrochloric, hydroiodic,

hydr oxynapht hoi ¢, isethionic, lactic, lactobionic, maleic, malic, malonic,
mandel i c, nethanesugfgqggkeZS methylnitric, nmethylsulfuric, mucic, nuconic,

napsylic, nitric, xal'nc, p- ni t ronet hanesul foni ¢, panoi ¢, pantothenic,
phosphoric, nonohydrogen phosphoric, dihydrogen phosphoric, phthalic,
polygalactouronic,%&iopionic, salicylic, stearic, succinic, succinic,

sul fam ¢, sul fani}ic,ysulfonic, sulfuric, tannic, 30 tartaric, teoclic and
t ol uenesul f oni c. ;Fof<{ot reP? acceptabl e salts, see Int. J. Pharm, 33,
201-217 (1986) ant B.°Pharm Sci., 66(1), 1, (1977). -66 WD 03/ 006423
PCT/ US02/ 22255 Met hpdgseafx t he I nvention The conpounds of the invention,
and pharmaceutical ly| x=srch1

RN N—,

7
X Phooy

8 RB' [o]

H,, Pd catalyst

O}_\ OY\:\.‘SK“,HWN.RC

RN NH 22 R,Nv(go O RIR2R3
w R
R," , R," T
8 RyO 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
R0 O ¥ Ry OO
23 24
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acceptabl e salts thereof, are useful for treating humans or

ani mal s

suffering froma condition characterized by a 5 pathol ogical form of

bet a- anylwod3peqae3 de, such as beta-anyloid plaques, and from/uset/m2s8y to
prevent or delay the onset of such a condition. For exanple, the conpounds
are useful for treating Al zheinmer's disease, for hel ping prevent or delay

t he onset of Al zhei

cognitive inpairnent) and preventing or delaying the onset of
di sease in those who woul d progress from M. to AD,

- o enf® with MCI (nmild 10
Al zhei ner's

for treating Down's

syndronme, for treating humans who have Hereditary Cerebral Henorrhage with

Anyl oi dosi s of the Dutch- Type,
and preventing 15 its potenti al
| obal heftf'kagesy for treating other degenerative denenti as,
denmenti as oR'nRxed vascul ar and degenerative origin,

for treating cerebral anyloid angi opat hy

consequences, i.e. single and recurrent
i ncl udi ng
denmenti a associ at ed

W th Parki nsonps di sease, denentia associated with progressive
supr anucl ear pglsy, denmentia 20 associated with cortical basal

degenerati on,

conpounds and ¥onpositions

ndcidi f fuse Lewy body type Al zheiner's disease. The
of the invention are particularly useful for

treating or , preventing Al zheinmer's disease. Wien treating or preventing
t hese di seas®es N W& conpounds of the invention can either be 25 used

i ndi vi dual | %" oRg'i n conbi nati on
means that the conpounds of the invention can

herein, the term"treating"

as is best for the patient. As used

be used in hunans with at least a tentative diagnosis of disease. The

conpounds of the ijpvention

del ay or slow the progression of the

di sease thereby diviing 30 the individual a nore useful life span. The term
"preventing" neans Phat the conmpounds of the present invention are useful
when adniniz%e ed to a patient who has not been di agnosed as possibly

f

havi ng t he
be expected UO
di sease. -6T%
w Il slow the gfevel opnent of

Base, R, X
X=Br, Cl, 1

(@]
© “~Ph
Ry Ry
28

¢ H,, Pd cat.

XCR,R,CO,R

(@)
Oﬁ)LNH (x=Cl, Br, 1)

R,N
&P§;

29

5 devel op the disease or be at increased risk for the

e§§€hat the time of adm nistration, but who would normally
03/ 006423 PCT/ US02/ 22255 The conpounds of the invention

R\ Ry OH
OYAN&%m¢ N ge
Rﬁvg 0o Ri1 -

R," R R2

'8

32

1 6, Coupling agent

w R" 1
R, R' 0"\ Rs
o 0O X;OR Hydrolysis Oﬁ)LN OH
¥ —> RN, O
&Nyg 0 RTR
R, Re 8 8

30
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di sease synptons, delay the onset of the disease, or prevent the

i ndi vidual from devel oping the disease at all. Preventing also includes
adm ni st rwi0ioemoat3 t he conmpounds of the invention to 5 tho®eTiusai/2sfual s

t hought to be predisposed to the disease due to age, famlial history,
genetic or chronosomal abnormalities, and/or due to_the presence of one or
nore bi ol ogi cal mar ker SCHART 3Fhd3dPsBAQEOPIRANAZALC Rpown genetic mutati on
of APP or APP cl eavage products in brain tissues or fluids. 10 In treating
or preventing the above di seases, the conpounds of the invention are

adm nistered in a therapeutically effective anount. The therapeutically

ef fecti ve anount mnll Har¥ depending on the particular conpound used and
the route of adm ni° 3% on, as is known to those skilled in the art. 15
In treating a patient splaylng any of the diagnosed above conditions a
physi cian may adnlnlsts%m36§¥apound of the invention i mediately and
continue admnistrati initely, as needed. In treating patients who
are not di agnosed as haV|ng Al zhei ner' s di sease, but who are believed to
be at substantial 20 risk for Al zheinmer's disease, the physician should
preferably start trea{ﬁﬁﬁF?%Héﬁ'?%% patient first experiences early pre-

Al zhei mer's synptons slich as, nenory or cognitive problens associated with
aging. In addition, there are sone patients who nay be determ ned to be at
risk for devel opi ngoAlahedmer's 25 through the detection of a genetic

mar ker such as APOE4 orj%?her bi ol ogi cal indicators that are predictive
for Alzheiner's disea8e. In these situations, even though the patient does
not have synptons of Prblectici &@euase, admi ni stration of the conpounds of the
invention may be startgd before synptons appear, and 30 treatnment nay be
continued indefinitely to prevent or delay the outset of the disease.
Dosage fornms and anou ts The conpounds of the invention can be adm nistered
orally, 35 parenternd|l ome"‘%ég w M depo-1M SQ and depo SQ,

sublingually, -68 WO 66 PCT/ US02/ 22255 intranasally (inhalation),
intrathecally, topically, or R’y OH

' R;
oy AR G
R,N O RIR2R3
N
0

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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rectally. Dosage forns known to those of skill in the art are suitable for
delivery of the conpounds of the invention. Conpositions are provided that
contai n tweroapesdes cally 5 effective anmobunts of the conpomaaaisoi/2i2ke

i nvention. The conpounds are preferably fornmulated into suitable
pharmaceutical preparations such as tablets, capsules, or elixirs for oral
adni ni st gaxpken i6r demogeds i [fersdihgt iRFREYdPxEE3PRPRY bnRrPEFCt g HidPn &t

admi ni st tabhgR:,fYRLEA Yok th8a cRpRRMdS descidbed:d0gaboveomssudor My at ed
i nto pharnmaceuti cal conpositions using techniques and procedures well
known i ncoheocanti. (Aboug 4dlkwl HH npitdf =aa eompdondléylnester etof pronjbrinds

of the inventiqn or a,physiologically acceptable salt aor ester.is
conpoundé(‘]ltﬁirf“ﬁgéab%ysf& ogi ¥4t a%‘,%epﬁé‘g?gf% el c%% i 75195 ()

exci psenioxobipdeszips eseivative,s dalplleddzen, afliagor(s) etieingi & aouplhirg
dosage formas call ed foh'bé accegt ed pharnpceuti caj]r qPr actice. The anount
of activ@9sHbst BAEE PH PRISE BORpSEPYTohS CBPSHrEPhtEEd ot TR sttt tHat a

sui t abl e jHesage bdmpdlend aye whAdhcRéedrdsnalt aitned. The conpositions are
preferably 20 formulated in a unit dos%ge form each dosage containjng from

about 2 to abSHRRI0EBNGISAoPEEPr Bf HELFT SalbCutPiPHE dBSFP*E6HYL 2Bt he

active i R@@diueRE. of hBod@I "UNi tha8@5398enf 59@1%@1#@515@ @oiBbyskeatt ¥n
discrete units suitable _as unitary dosages for human subjects and ot%er

mamals, fE28h EPMEeRGRtidivni At bt Hrisdet LRPRRENDS QFanteddiler axpideble

mat eri al Gakepkatedmt @oPreducidNeadesiseda thernapoulde widieel, ddh be
association with a suitable pharmaceutical excipient. To prepare

conposi t ifonsd dne 6ynhieeiorpEptdsadlyt Aetivaverniow &g dei xBdlhiahs a
sui t abl ewPhaﬁgkg%%{“ gggby accent abl .eP]{eBSOS carri e"comHQQ(Fh?”ili" g, Q¢ dfl tion

of the corpoun f esul I'ng mXture may be a So n, suspension,
enmul si on,liaeratheel bkerebbpdgoruhibalspenshions aeid al80 be suedtdd ewidtsh

pharmaceytically,acceptable carriers. These may, be, prepared according to
e ndds  Birc el iRoSh ok FRERLTIE (Heemire Tofte VBB CPORFEOR A Teo i1 By
m xture dgpends uponth@ nudert®f pfaeidy Sder el iWE 03006423 nPETh&IFOX 22255

(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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including the intended node of adm nistration and the solubility of the
conpound in the selected carrier or vehicle. The effective concentration
i s suffiovens/odae3 | essening or aneliorating at | east onepreymsvormss the
di sease, disorder, or 5 condition treated and may be enpirically

determ ned. Pharmaceutical_carriers or vehicles suitable for .

adni ni st Latesatefet AE EBABBLNIZVPF AR ITe P HdIkidfidhclfidet anyrearasd wetriers

known toyt hase, skifdak i Brhpe adeek0 Pesubhable teuplihe Raehikcul dnyode
of adm nistration.” In addition, the active 10 materials can al so be m xed
with. ot Wbichctépe duety ats tHa@selo skidtefnpalr e #&SiredCacRTondoor

with matgrial geihat guppl emepte e (deskr egh Act LRy Ofn haws @nghber Action.
The conpounds nm be formul ated as the sole pharnmaceutically active
i ngr efi estrifhuorprceoipostid onives nayoxer inmsiziag Wi -ot hBreafdtanke of15

I ngredients, \Wiepe ghggggﬁggﬁﬂdsasex&@#miHg&m&i enk S ubiyyat Yna1 £t hods

for solubilizing may use Such nethods are known and i1 nclude, but are

not |i m pedeso digspgrevsainentslsuchRegoval metthydhsul fendyde OMBO)Witdsi ng
surf act ant h Twee i | ugi i SQdi u

bi car bong1 é.rg%%?i \%glﬁ Y/%sgéﬁ?%%mcggr%%iﬁ\%g, Hé{bf\g déaé; gg#%%“%‘%lsa%%od? uzg)s’ may
al so be whedhi nisf eliyllatkedg wefftfle cinv eaphtza hecdleut edal 1 corgieesi t konsgivighe

conceptration of t conmpaungd i.s effectivy or_del.ivery, . of an_.a t upon
i st FRTPOR A ot T Gosrnbr REPI riat dehe PHE IR hfe BIht bor e
di sorder choplwhgclrft hesiconpmaindwish admine st(e) edisifgpiacatdyplidse agent,

conpositions are farnulated for single dosa mnistration._The.
conpound&3e¥ e V\'Wélntalroenq%%/wnbetopr epoasreedé(vm %heaadc%lr% r Sré? s*Fhat Phr ot t hem
agai nst rapi deel red nadnpudd dast hewh 3th body Fostahaasiii ne-rel ease

formul ations qr atings. Such carriers include contrqlled re|ease .

for mil at | ona, CERER 3. 435FT8REE i MIPBRSF o om R SA Eag Y RHEAE DETTVERS

syst @ass. cohpoanlisVveof CORpouilk i S(1)nclhdeaichg n 4 heliphapipeettical | yoiety
acceptable carrier_ in an apount sufficient to exert_a therapeutically

usef ul ePFfEEEing i hePap¥eALE B d5RGESPFADIF Eie (&Pt ects GHARRe TRt ent

-70 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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WO 03/ 006423 PCT/ US02/ 22255 treated. The therapeutically effective
concentration may be determned enpirically by testing the conpounds in
known i n woimsnas4and in vivo nodel systens for the treatedpdiramsoziznss The
conpounds and conpositions of the invention can be 5 enclosed in multiple
or single dose containers. The encl osed conpounds and conpositions can be
provided(Ba)kiis ékkaMEnmleithinehudmﬂ@abmnpﬂﬂeﬂt pares that pavige
assenbl ed u For £xa h|b|t [ form
and a suff BF% 3%ﬁq UehtChay” éc%r6V|3ggﬁ§gy§§§ara te co%ﬁS%e ?éé%g§¥%
conblnataamd1Q3prlorAtmdu$e7)A1k|tonpyedncbudmlmecOmemwmhgrﬁuémmmmuamd a
second therapeutic gn hfq% ggnlnlstratlon IHH}Httr azg econd
t her apeufPe™ geﬂ?n%ag Eprove DR olAr WP B nponent

i ncl usle prpluaal they d@‘sﬁ@ﬁt abmedsnd €BOh Gdrital hes mrdurag ar)e or nore unlt
dose of the conpound o 5 the_inventi The containers, are pr ably

adapt ed for the ﬁ‘ér%}??‘@'hdlsrmcbg; e gs}t S H STl dihgs %ho"{oﬁ“i m t ed
to tabl §E$tsg€%heﬁﬁp§§b©§ed sugtcal Nnedid€] easenhaapstdesicang t Aecépteld or
oral adm nistration; ot products gre filled syri, npul es, vials,

and the PRkESf3Fe p%‘feefrﬁ SaCVEnFAE SEPEE R RPIERY 2‘0‘18‘§Fcﬁgsf°ﬁ%‘ﬂ}apa%|@

creanms, aRdckhecrdke fr@aué@md%ﬁdpouﬁ@m niisidat ia@d. ddee Ccareent radi s of
active compound in tﬁe drug n805|t|on wi || depend on absorption,
£

.nacé@vaﬁrehlear?dld/@%cr@@%n cryFEaloinehe aBPRYBACHHDGAIAY t RECeRSRIE

schedul eg,apd 25eamunt sadp Rhstar edas niel dhasaot Deff a6k ok oy 10
those of skill in the art. The active ingredient may be adm nistered at
once, or CREROURR @indi déer§ nfeta HIRAFST BRY sHsilicérrdedes 3o pelasfiahist er ed
at integpyalbstobnt vl Lini&cwindsr shepd tthaist hemPh £6 SLedlogAge 1and 30
duration of treatnment is a function of the disease being treated and may
be det er gPREEXENDILRI cailifhusiify kh®wnadBsniaETAdt ocol Fhagmaggutically

ext r gpol g&egats;lspén ggle@, VenOfudd! ¥ id oaa&ﬁlcq@t@alest &8 pbh beLdRt S 4 hat
concentrations and dosage values may also vary wth the severity of the
condi ti oando dygaalikedcitded. | Thes prefssrpd ipermereunderShwodceerttailsr any

partiCu'@31§gbh§&hud§DQﬁhflc 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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-71 WD 03/006423 PCT/ US02/ 22255 dosage regi nens shoul d be adjusted over
time according to the individual need and the professional judgnent of the
person awpiogioed4es i ng or supervi sing the adm ni stration ofPCrhis02/22255
conpositions, and that the concentration ranges set forth herein 5 are
exenplary only and are not intended to |limt the scope or practice of the

cl ai red ¥e Epeéﬁt%[@e |Invenglioadni ni stration is desired, the conpound
shoul d be édeéoﬂnlsb@mﬁ&”glﬁ' tian thatearokect st fprh%%gbsu@%ﬂfy

envi ronnent o the stomac or exanple, the conposition can be
f or mul at edceptabplentsedte c@mna@g t hate maisetalnstan strﬁ@’églﬁﬁlt%urﬂﬁnst e

stomach gd, (¢l eases (LhengCt I8, cOMPOUNd L, Lhe | DhESLLOE i dhie gorposi tion

may al so ormulat éd i n“conbi nati on antacid o such
i ngr edli emath@@d;l@a)]rrpﬁstrm|@flsbwaHarrg(d|¢éldalney>trLd@L uéeChnasnéﬁtadamYlbWtd 15

or an edk’ap u S‘”ér'?_%r?cpﬁﬂ h”’fi i E87BLE g38¢d %ﬂtcf)elt?at%tes Ler E0F! Q384 4

gel atin rpose o ral erap tlcamnlstratlon the
active coppdintonr cBnponmd&pﬁ:an the cnopropodat @de wisbfekciqr enreataird; used

in the f of taple gcapsul es r. troches. . Phar eutl ally ¢ i bl e
bi ndi ng %n}ﬁﬁi‘é’ﬁ?g an% 197G TRan orrrak%e CEHE AN |Or¥clrgtj afgh pa(%/ Seq'f af;

conposi tm@nheil'rhert@blcﬁtsaaasrm I I fprcapsaaesng t rpmhmtsandzlthe MCke Crarﬂd

cont ﬁgn ané o%‘__ the.follow n gredl ents_or caonp rcids .of % siml gture:
a bi nder “STBRATALS BUPAREFT T 284 P5SVGIM 2% ??agig ANEHS &0&cidSS cor
starch, anzgelmérng @isexnd purerﬁhceaéchzhoaszomldr pepyseas | £fhem cwj:j W),
starch, gr Iactose a dISI nte%aqtl%% ch as, but not mted to,

al gi ni ¢ 48Fd CEFRF 6 nPSYRr Eh: YR BFi ca ?rs T eESPOp RIS | | t eF %,
nmagnesi upesteat at¢; cargbkdanmemsueha@é whth melylbbabked To(ﬁ t3e cohtei-dal
silicon dioxi de a sweetenin ent. suc as sSucr os aa&qy charl n; and a

f1 avori ndYRGent: 9Fucht S8 5o eﬁﬁ al Ay d SIPYISR fPE?YeIF‘Pé%n ng.
When 15 he 18@s ager diti ita1f OEBhbéq@eﬁc&QBW g.elt @1&@1@0nbﬁﬂn,rédhrr%ddl tiskul O

mat eri al hof t he above tfype, a liquid carrier suych as ,

emorrhages, or 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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35 a fatty oil. In addition, dosage unit forns can contain various -72 WO
03/ 006423 PCT/ US02/ 22255 other materials, which nodify the physical form
of the dowegenoadmst, for exanple, coatings of sugar and otrherusentxssi c
agents. The conmpounds can al so be adm nistered as a conponent of an
elixir, suspension, syru waf er, chewing gumor the like. A5 syrup may
cont ai n, Tha mmuoﬁlsmv héhactlif\V@néo@EoUﬁgle §HeY o§8e evelopEsinéni vy

agent ang;cerLal %@&%V@él\éﬁ}sthgy&%s@@dofc@@rdl%%,sean@rfbe&%ét e

active materials can al so be mxed with other active materials that do not
i mpai r t haddesdvel &eeh oteveondingh the) diweaFraks ehdt sEppvenehtg tdkso

desi r ed %Emaessgldwamgérgé SHSBENSIAN SRS BAT RALE! fIRlencii AdeT mal

subcut anéous, or topica t9cation can include any I"owi ng
conpoﬁentsosa snénvh@mcﬂ$u%@mugmmhUasbmapé¢di%ﬁosedu@mtthﬂlds%@am% due

solution, flxed ¢ hn@aﬁ)a}]y%@éégo GG S NGy, L cmgg@s%maﬁ %%homghl@éeéesaﬁe

oi |, coconut oi'l , "peanut eed ol or a synthetic
fatty vehndVersdcﬂ t@stm&fgmesﬁn@ateﬁ and @hem¢1¢«blqﬁﬂgy@5hymenbeg¢yﬁ@t

glycerin pcfoéé' ene %éﬁw' Ot 4 yq?élfpet DS R or aREFs %(r) such as

agents sucﬁ enzyl coh parabens; anti oxi dan
ascorblcCaeadagadpﬁmmhqﬂn hmsbtﬁnhecls$mé&uonufhmgdats such as
ethylﬁnedlanl?etetrqgcetlc acid %Eﬂlothbuffers uch as agetates

citr and  BhoEphatEs ;CTand AGENEETF 5Pt eV Ad] ERSSr 6t SRIRP M Such

as sodluoﬁchhorndeeﬁwubmkaﬁdwnﬁmlnlﬁaeeaﬂeinah tméxﬁpeuuummi1yaafbecen@éosed
in anpoules dlspos Syrin r muLtiple dose vi e of gl ass,
pl astic, 2BPY"bt her éﬁgaﬁﬁfg ?}?ﬁuf?£%§$t5W%se?W%ﬁq es"ant i 6Xidant s,
and the ldekenaangberi ncné paattadudsrr efphigathd \Wiee@ adhd ntisé eretite of

i ntravenously, suitable carriers include gi.cal sal i ne, phosphate
buf f er ed 28R PAECE PR £7d 153 n?HPuf?dﬂ%‘%%ﬁ%ﬁﬂﬁFﬁ IPhFRRetitng an

sol ubsli zi ng ageptsasieh @%)éﬂ]ﬂlmsaaspmhyeﬁ@Yi@]%ﬂ}|t‘)ﬁé)|d1agnosed above
pol ypr opyl enegl ycol, and m xtures thereof. Llposonal susgen ion |nclud|ng
ti ssue-t SPHELEHCTT | pdsoRRES HadAhl d6he aMiFdSIFE as 2 ph&PHR i cat |yt

accept abli@vention 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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carriers. These may be prepared according to nethods known for 35 exanple,
as described in U S. Patent No. 4,522,811. -73 WD 03/006423 PCT/ US02/ 22255
The acti wwoosnpaends nay be prepared with carriers that prarasp2/i2es
conpound agai nst rapid elimnation fromthe body, such as tine-release
formul ations or coatings. Such carriers include controlled release

f or nul at iphsanasahlyas, buthalgtion) i ni t datratheepl B s afePYRadidencaf¥ul at ed
del i veryréx%ﬁgﬁ aﬂcgsa% oflegradablg, i agpiRatddl goinal yergesuah ase

col | agen, ene vin acet at e, polyanhydrldes pol ygl ycolic acid,

pol yort héest@bbe ﬁmﬁl ;ﬂeéewe@;ya@fdth@mpmwrﬂdﬁk@ fBe hiereeTTtghon prepar ation of
such formul até %%0"‘%;:%0 %98§§d§<§' lt}l%gz I eont@ihne t@bla J@@l&qm%;ounds
of the |nvent|o can e admnistered orally, parenternally (1V,

depo-¥M eSQEC‘aII‘dE d@p@USQB sfibltheguabigoundst ©dnashe | ivakarat | on)The

i ntrathe I e sage, fornskno fadhosgskilled
in the a(rgt8 uné Igeﬁlét%/. fleq:raﬁ%& ggﬁ*‘v%ﬁ/%f t he colrrpoun gﬁo% a%]e I nventi on.
Conpoundsreparmcprrweatlcbn amytheladwm nicependds entcar ablixbrs faremualal | y.
When admini stere O ¢ aI I cqnpoun f th nti_on ggggi ni red
in usual ° osagsét'?otr ns f)c!frr oral anl nistta 1ft!olnrgj\{lgss |Og W%?Epg trgse
skilled baréhﬁemal acﬂlnﬂ'zhmera(tamge f Dymwsca Inigt udlee t hempswads sd¢soribsd
dosa%: fogms of caPsuI es.as wel| UI d do§age forns such

e are %%rmul phar eut le) s 1
ol ns, susp enS|ons and e1q xS e so cﬁ)&osa e fOrne are

as sol uti

used, it teshpiehey raeﬁli Tplmbetibeysb&eeb]f ktrfcewrsust ahaeairtrel ease type so that
t he corrpounds of the |nv i on ed to be d25 a(rzlnq‘lx iusterﬁdconql(%/uo ce
twice daily. TR&%ralt agé“gr e ar B PSSt &V EaVts Phe“pak

3, or 4 thB‘ESndahtan| brl 8 @h@%&bl@@l&iﬂy tita:ezmaMtencﬁlmf drhestieverd i on
be admi nistered_ejther thre | y once, or tw ce

e T DeREEe e (M B SRt O B rat e Lo E e b SR e

adni nj st exedpién®y abivlesagedddhvatlitrel S spapiel e, tidvorhateaver, amala

dosage formis _used, that it be deS| gned so as toElorot ect the COITpOLindS of
the inveHPibn §o%Ae form as for by acce pharmaceutica

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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the acidic environnment of the stomach. Enteric coated tablets are well
known to those skilled in the art. In addition, 35 capsules filled with
smal | sphwpasoeseh coated to protect from -74 WO 03/ 006428 TRSIZ/ALBER/ 22255
the acidic stomach, are also well known to those skilled in the art. Wen
adm ni stered orally, an adm nistered anount therapeutically effective to
i nhi bit bariudery il el HEmded: yodeoof safnhpd trak dset angr S8ACEPORRI Y TY

i nhi bi t éfb%ﬁede@&%sdm 3 khel I Gl 0ol QUBNILAD oy fremabout e
ng/ day to about 1,0 nmg/day. It is preferred that the oral dosage is from
about 1 effedayveo Foogentoathgr dayis |t suEfimikantpr eferr ed asfgrintie R4l

dosage | s.Liomabout 5 Ly b0 aDoule 0 9B/ day- ollLolse A0apiclerst oog ¢ hat

while a patient may be started at dose, that ose may be varied over
time &s thedpatoenreateshdindi oaychangasiriagddpyodatsroinede i nventi on nmay

al so be advan .del.i ver I nano cr LSpeLsSi for i on.
Prepar ati on %ﬁgﬁﬁé%&%‘%}l at ic%%srjligggdes%?i begf‘,éh?%%g%xam%ﬁ%,%lne UTTLS%.&{Dat ent
15 5, 145a684nidkarat gy stfaldhieneodpepedsi previciedHi periot easéudahaty torsh and

their method,of  use aﬁetge%ﬁr Lhedyin Us ;8 Q42 %b%% The, nano, cnyst akli ne
f or mul at rons ?ypi ca?T’y arford greater bioavalilability of dr ug conpounds.
The conpeobhrdpaetithkar nuedd | ofh admirbestacdtiinhst efed ad2@tpanentles akdtyivd or

exa e, by IV, I depo- | SC, or depo-SC.  VWen_ adni nistered
b e mAtrYate it ohbid s TR o ter SAELANLILA S E % nar a0 100
ng/ day, poefemnpbly fiomMeebodd Scttionabout wbth np tdadilaj s sk d shpp dehérver ed.

When a depot 3 forngl ation is used for iglilecti on, once g.%m)nth or_pnce every
two 25 wEdks FSERESH08ESRBuI BF bE2EBoBPB 8 ngF utS  t o ABDUECBPHIHAY or a
mont hl y deseoeful 806d abouthd Ss8le t phabutdet,i2GQ 10 ackiive panyrdetatseiof t he

forgetful ness of the gatients wth g\lzheir;%r,'s di sease, it is preferred
that the *pSr eff®PLS16388ge °F orfibe R°defE™PoPft ati’dt Io-Pfte cdnpbifhds of
the ipvenhyeBacan-He adm ni stered sublingually. Wen given sublingually,

t he conpounds_of the _ , . g
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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i nvention should be given one to four tinmes daily in the anbunts descri bed
above for I Madm nistration. The conpounds of the invention can be

adm ni st ewed3/06&23 ntranasal ly. Wien given by this route, trhe/sppenpsiate
dosage -75 WD 03/006423 PCT/ US02/ 22255 forns are a nasal spray or dry
powder, as is known to those skilled in the art. The dosage of the
conpound§rettede TheyeshEsAPEWELGaknan£E AR CREWE ni QAIGRIER TSN t HBR ANt

descri beget@myﬁeci ObmpM-285 1 Stb?/atﬁ%lrg ThEe CUmRRESs0T 1. henbpyent] on
can be admnistered intrathecal iven by this route the

appr opr i At érdosageln fwivia @aﬁe%esasw%rﬁ%r o §59abed f&FIREETIs known to
those skill ofnd agbnl Bothlis & deé@%@spélaﬁge §PMaENdsneintng, LaYEnHd on

for intrathec mnistration is the amount described 10 above for IM
admi nf st eatlosed The compfomids of shagleverseorramgibergdniThest epelpsed

topi cal | [ :Q%]]I 1S 5 LAUL the GRRf atedesage,, for a
cream o%éﬁt %ﬁgdgoér/rﬁp tc FogéZégggeg% ]?ﬁe armlgir%[d of kt ‘ee co(r)rfaouna({:lnéﬂ%‘ t he
i nventi omntbu@enadqvmgm%rtecpaltttfe paatthcan b6 psefebied. fWhensadni ot ered

Lopi cal | Lahfe dosagal sy am:abobl 0.5 pmbelal o 2hout 200, THide

Because t rmUn can | vere a patchis lnmted
nore pat dhésenaymajaebespdovnl'dttei rasTberpanadt egl mﬂ@bnehes pabchecpsbhnuition

i npor t ant i.s. i mport s_that erapeytically RY nount of
20 thé CB%Sﬁn s ot the %n\%entl on bénﬁelllﬂs%er e%%%golughk V\ME?% %né
skill ed spcthé ahéraffda@tn@m@emMSfof tbeadimi/:emﬁmmn beTheadnmlmlsitte:rIed

rectally bé pos ras |u knogm to tha(l)se ski Irl d ? thg r\/\V]:e
admi ni st 8Fed B 5 6’\9)‘7 the “PRRFaph u’flcaeilfgffgg i v an%%?ﬁ 35 from
about O. EOﬁﬁgohenabpaJits 25 EOQlﬁgmayhenemtxﬂeuad@m’ralhEy| a¥ eadbhod s be
adm ni stere bé :}aosldfs i S_known to tho§g Og g the art V\hfg
adm ni ot BPEAGoR BRSNS AN PEnFIeR B LrmilSh ort B THERAPELTcal |y
effegsi vehanuuﬁrtentsohhe amaundordesicleirse hrab oy £33 19T LRprled for the
adm ni strati on. , . L
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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The invention here is the new conpounds of the invention and new nethods
of using the conpounds of the invention. Gven a particular conpound of

t he i nverwoDon/eqds a desired dosage form one skilled in the/mot222et01 d know
how to prepare and 35 admi nister the appropriate dosage form -76 WD

03/ 006423 PCT/ US02/ 22255 ~The conpounds of the invention are used in the
sane nanfAeFadpy rEAENSAFe SPeut @sbef addmshrdt PYEForriMgsidfFNérngarke the

phar maceytis6ak adosagrehiordmy @Rd alrdies9amB1doaiRmhetehedtl @nas paesqribed
above, for preventing disease or treating patients 5 with MI (mild
cogni ti vedmipaseeeg aRyd preRamilsgner detayi AgMIRRELHHSERN of Al zHdier ' s

di sease i.gLB9se; Y10, \émi ¢ HRE0YHESSonb LM M o @ Alesf @bt ESALH NG Wi

preventing wn's syndrone, for treating humans who have Hereditary
Cer eb$ al aHenmsxechagervi ohly AapHoiagdesinotofinteadpdt dle- Tyigdt ftde tsaoms my

cer ebr al j i jng its potential consequences,
. ! ﬁg%{gk%g 3P ang &Bﬁfn@ﬁ éélﬂp&élee’;ﬁd}{é. g p q

i.e. si and recurrent |obar henorrhages, for treating other
degener ati ve @&nmentl asdmintgsththigprderend¢sbred, nibheedocemmanidarshadd be

degeneratiye.gLhgif, de |2:238QC1 AlRd E%B]e?@é k'f'gésof"ém dh8e856: 45
dermenti a associated wth progressive supranucl ear pafsy, ementl a
associ at edvarvhmeny to £ alhehagsaimagbgenBeat ¢xampland thadi fobopeshieiwn body Heype of

Al zhejner' s dis e, The ¢ n . th vention _can _he.used in .
conbi bat IBEMLEEER HACH GT RGP Jor CRPER 0t Rt RrLaais - Squlif gl 1n
approachese wsetath tndatredrapeevehe theivendotponsd | ist ebe abovest Such 20

agents or,approaches.include: .acetyl choline esterase i.nhihitors  h  such as
Cacri ne. (B! FRPGPORHPROTEr: GRS, Hoar ket bl e eNEs g Tt e 1o
hydr ochl antdeid(onrdeiead sashAdhgepii{«)t and ri vastigm ne (nmarketed as
Exelon(r)); g -secretase inhihjtors; anti- infl tory agents such as
cycl ooxygenasa Tl FREPET §or® akt1h 28585 Tt s SUcieas Vi Lo T HRee
gi nkabi des; ammeaabgi calrriappraathesy SdchcaspréieEXanpd e tabauBi zat i on

with A beta eptide or adm.nistration of anti-A_beta peptide tibodj es;
statins; SRACHFRect for SordriBor TEAFOPPopi & OXgeie sRHFEREe  of  ora

Cer ebr ol y¥serbpeut £ TaddSidi(dePalciod, 2RO0acAIEN. cNPHR. 027 cdffdunds 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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30 and ot her neurotropic agents of the future. In addition, the conpounds
of the present invention can also be used with inhibitors of P-glycoproten
(P-gp). ™eossa420f P-gp inhibitors is known to those skilpCeaShzbe art.
See for exanple, Cancer Research, 53, 4595-4602 (1993), din. Cancer 35
Res., 2, 7-12 (1996),_ Cancer Research 56, 4171-4179 (1996),  -77

03/ 006428:PET/ W80 22b55 vhigler madi BrnaFheubhys4FRbnEOWDOSL6 4661 doﬁﬁfge
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inhibitor be’ such that it exerts its effect in inhibiting P-gp Trom

decr easi Ahebregimpongded qaé\/efhlsfcbf b@h@d@eﬂpétaﬁégdoiast e FPER®MNG PRV i on.
To that e it d t Seht i Nventi on
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can beamnlstere at t e sane or different route of
admi np st sgriipnmapr cantaif f exlernddlttllms tOTrtélel rm@mvanpomhph@d$6 FiRrasee time

of admi ni, Lstr &t 'S&u?e%% ngavggigrﬁﬁl £{d ecki-vg;fl o0 %etlwest hed = 9P ang

i nhi bitor bitors 1nc ude cy sporin A, erapam
t anoxi f erplquingsi remd \ﬁltazmlrﬂ E-TGPS, ritonavir, negestrol acetate,

progest erone, p ¢in, 11-met hanodi henzas ne, . i azines,

acri di ne deri V&%I %glg%cﬁéggrﬁog%, Qh@éoé&% q@%e?lgﬂltl_}%}gg’%%&%ﬁ%%

GF- 102, 9m8tamjab$ herhagt edoi dsot | tinmmils tboebedestherdt eod ithat addivitdnal

agenéé W IL a]{jé)utr}(lj th ?e en@ sar’@efuncdt ony gnd are al so considered to
ful™*The B adm

be u IS §PE"Eah mni Stered oral | y, parenterally,
(v, IM I'M dBchut:S@,s S@ deppenstops cabécy fo:smmlnem@airﬂay,, iectadiesmal,

i ntranasal i ntrathecal ly and.by ant. The ther peut| cal Iy
ef fecti véuhﬁﬁﬁﬁ?e?ﬁs’t h8rP-%?? i bR J'sca Onf roiﬁ’”‘ﬁ1 3&G Y81 3 aBbuit ™00
nmg/ kg/ dayplpeef eg abdompaheut s0. la tareakidwt #DQuant kgESLd:&i | ws | water uniter st ood

that while. a patient be started .noedse t d nmay have to be
vari ed 0\}8?6‘:55"?1 nﬁaéénghego&é’ttlgﬁt' i Pfon @ha?@ r""Cﬁasﬁ’en %‘Eﬁﬁﬁﬁnsgt er ed

oral Iy, whgePaBpei RAilbi facls @an b@@arﬁéﬂﬁbtﬂhsteﬁcﬁﬂmuﬁ usin) ¢esage fails for
?g?hsaﬁzkgtgéggéegn01s 'S nd {hanHP tqgsg.%§Jt eglgnfgggya£éhlgﬁ§%§mgpsage
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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the usual solid unit dosage forns of tablets and capsules as 30 well as

| i qui d dosage fornms such as sol utions, suspensions and elixirs. Wen the
solid doswgesfoqns are used, it is preferred that they becefusbhz2sust ai ned
rel ease type so that the P-gp inhibitors need to be adm nistered only once

or tw ce dail¥. The oral dosage forns are adm nistered to the patient one
thru 35 four theredc@arey coMPonadp @y rkel PREPATHE PP iSATTBRESr Shee - 78

WO 03/ OoéégéeE@T éH@O%Jo%%%ééd %@]Bf'lﬂb@tQ*a?;deeletlh%rlntaBE§ﬁ @rohewele tHdmBs a

day, nore preferably once or twce Hence, it is preferred that the
P- gp |nﬁPﬁhtéﬁstﬁé®a&ﬁﬂﬁ?§?eﬁ@émPhaEB@mﬁ @65 &98 LABER andSUHY t FRFTHTS | s

preferredntpgfe t h@omldﬁe@%%g@eggé m perduisisiainedsheheags 5 dhar my ch
permts once or twice daily dosing. It is preferred that what ever dosage

form¥s dsedted her. i inandssiegdenissoarcarsulptede deliHerP- gS et bianst s
from theyaghdi£- 8id OMRRLBEL I Dfe SSOMRG ﬁ%fhe“ C 69ahgen ! abliglis s e

well known to those skilled 1n the art. In addition, capsules filled with
smal | spwérgd 10 eastrateat ed tEpkHanhyﬂrlﬁﬁén1the redivtilycsldmmch, agial.al so

wel | kn XSPtﬁé%g:ee par Lﬂr)]c?%la{}]ttlr&e 1d | Qn&dcli.'hte' kc—:I he E\)/IeQPloHQh' II ors

can be adm nr st n ‘adm ni stered parenterally t ey can
be adm prsparadidny/, of Msudepiprrl\nlmoms Ges0-KBQwnl 3 orhehdsegpskiniied tiar s can
be g hyen, ﬁgbg ngual ly. Wen given sublingually, the P-gp inhibitors should
be gi ven one thiu four tines daily in the sanme anount as for IM

adm ni st rati oflhe Thempwgpld mfi Hilteorisrveautibe gevebel atimanasaeted Nmehbgiven

by this route of n on p ropr| t e das far
nasal spP3§e%?er 3 ﬁ%mﬁa} gékléi noaﬁgt% ho?% sepflgg?rnsFﬁg ?%a
dosage oﬂnth9n£b@ﬁﬂyrﬂutﬁﬁhﬂkadﬂmn Lntranasatheadhiwjstre@pxnahly-the<sane as

for I Madm ratiqn. The _P- nhi bi can b n.intrathe aII VWhen
gi ven b§e?ﬁ?§£¥out OS?gﬁdﬁpﬁggtkg?Wgn Ph hﬁﬁﬁr@%?ggFg 48536 f&inf?%h 25
be alparenﬁeanledmﬂagﬁﬂhaéwyanlshérmmmpdumdbhosetskliﬁfﬁhuﬂbﬂ:he art. The

P-gp Inhlbltorgmégﬂhgg é¥ g E% éﬁ@iéx may%y %u%%%;s¥ered 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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this route of admnistration, the appropriate dosage formis a cream

oi ntment or patch. Because of the anobunt of the P-gp 30 inhibitors needed
to be admvoiosiesexl t he patch is preferred. However, the acoumsp2/edzes can be
delivered by a patch is limted. Therefore, two or nore patches may be
required. The nunber and size of the patch is not inportant, what is

i npor t anthes aphdic astemtapans caliscy weillekoPye &ROGROSSI skhbled gipp the

i nhi bitorg.be 35 delivered as is known to those skilled in the art -79 WO
03/ 006423 PCT/ US02/ 22255 The P-gp inhibitors can be admnistered rectally
by suppositoryhes | sagpbwsterechos@rsldilyl ed PR t h@dgipistaeeP- gpaMeitihi t or s

can be a%gh&&{novg& | JEHRRLE 8801 $nh zgpe/vrbé@a 1058 kil 5891%; heeart. 5

There is about the route of adm nistration or dosage
fornsSf onnadmm 3t betagrrhduPt gpni nhd binkikit G veeta d@mmtcmrar 9= gyP

inhibito d dpsage f g#}q] t u ow
how t o p?gsg{rge Ot%hgggp‘{)e?%pr@gt gg ch:;age orm ?or tﬁ/hgygg’%l ﬁa[]ﬁ%l:’t‘foirdodﬁ; I t
shoul d bmga[jparentltt 0 sorgr sfiaririedd thatt hdeararalhagiogdge iexattondosagy and
frequenc nj t ep d r-ticul.a n f the
nvent | ofeddrtnrr eheht 1RE MydnrCii Ay SRREL ST U R R
severitydobayhe iscofidohi Grbdwei ng topaeed, ta h@b@ge i ght/dagener ak phg/si cal

15 c%ldl ti gn OI:% tea}Eatrt Iar a Iﬁgﬁnowryto 4 artn%td %atl Qny t he chat

i ndi vi dudt i hg as 5§ mnistering pﬁysi ci'ans who
are skil ldedei mayhbe wtied phveli tnma ¢ tARP pGlteawnage aﬁna'helcnommmgds of the
invention inhibit cl avagEeHEPSAPP b tvveen Vet 59

t he APP695 i sof BYa™ ntl’?‘ﬁ%} eof” 8fYat S%od? esﬁgxapﬁaggw% of a
di ff er entdeliseted mn sachares ARREAL dlisléEPsZJY&; trrraulrattiant. t beepafation
(someti referred t S the. "beta secr e site" en 5 W shing
o be. bogtd By 7 FAFHTEararSt ARORSECTRIT Dl {Toh BFBUi%. EBCVer asko s’ vi ty
i s theught 1ue, sgml bi t pasductipsc 41 et a diameetionpepbider{ A bpta)ease
Inhlbltog% ?%ELX}&V égddeggg5¥lﬁﬂeéiod of use 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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in one of a variety of inhibition assays, whereby cl eavage of an APP
substrate in the presence of a beta-secretase enzyne is 30 analyzed in the
presence WD oBhessenhi bit ory conpound, under conditions noroaiusy2/z263i ci ent
to result in cleavage at the beta-secretase cleavage site. Reduction of
APP cl eavage at the beta-secretase cleavage site conpared with an

unt r eat efosns Egctd vRAsBht PBFAY s O80rd1d] RSt 2T nAFbIeMY 4& i ¥Hese

Assay 35 ?x§§g@3:ﬁhaghganapg_useqhgo_ggggﬂ§tQ@tetggfiégﬁbbdﬂhsth@fCQﬂupund
-80 WD 03 006423 PCT/ US02/ 22255 inhibitors of the invention are known.
Repr esentaveneianshyr syeranasadr adugdsitagdionol sekBApPECUNh ERSCrPeR®nt s

No. 519§%F$g0fo§1ﬂﬁ%«ﬁﬂ@ds@%a@@ L. as in the Exanpl es bel ow. The enzymatic

activity o eta-secretase and the production 5 of A beta can be analyzed
in vifro or iBhei veompewrds na®tir arhe minuerdiomndtar shat hedingnpppered

SubSt 1 3t S DBRULAL Yy, VURES, 1 AR DL Deke SRLYIRoBRd. Lbe Aseloe

conpound. e analysis nmay i ve primary or secon S expressing
nati ve, fownantan apel/ ar ByrRitetrinalARPsEEE eheyne asani sraknpwdelts 10hose

expressing. Lve APP.and zyme r ilicze an ' ani gal del s
expressiﬁ%l?ﬁéasdﬁétfg%e gﬁg'enzgﬁg. ﬁg%%égi5ﬁ¥oFkéeﬁ§%§%%%§sac%?ei?ﬁycan
be by anadhysnhsiof fHoe ortramhecefl tbieintétesatEgen prodiet smofiot dzxaapllesd by

i mun assay f%gro tgdé&dggtrgggogogenic assay, HPLC, or other neans of
det ed¥i oAC¥E TRhi BT tBFV e8P oundE are determ ned as those having the
ability to dekeeasempbendsiount ofhbet ansestiebtmsecaheabage apmodistered

produced i n,conparis to a control, ,where heta-secretase di at ed
cIeavagetPﬁl?ﬁgP¥Eacﬁﬁgﬂls%%Y%ﬁ1Fg ShEEr VST Frid ém%agﬁ?ﬁﬁp{%§¥%eé%%?¥%ce of
i nhi bi t oFpreoaEpoENdsSead) Behamset| ebAaspatdar i oBsciwsarsoOf t het amsety edase
enzynme ar avai | abl.e and

chayTe SLg Knoun., 804 2o VALL2H oye use L (gL apeny ol STENTE 1
recondi natbfeandd 25 synéhetdamihoemered tdwpieazype. diemnaocbeia- secreiase i s
known  as 38t 2035t 8 ahy L™ ubade FI8Y TR YRy BeeRase ANfle "ERERR! Mefac
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 sgkilled in the art would know how to prepare and

35 administer the appropriate dosage form.
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and has been characterized, for exanple, in U S Patent No. 5,744,346 and
publ i shed PCT patent applications W98/22597, WO0O0/03819, W01/ 23533, and
W00/ 1736@p 0amoeaes | as in 30 literature publications (Hus®airruset/2abs, 1999,
Mol . Cel | . 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: aPke L§awraunss. 20D, 1PrAS i agsR 57 %&5161114613? SR tTPREISE of or ms
of the epzyng have 4ls0, rheads 35,8esGdiied s YR085R2597s2Rd VRAQ/ 1736Q) -
Bet a- secretase can be -81 WO 03/ 006423 PCT/ US02/ 22255 extracted and
puri fi edoheonerieradr dlagages Seemand2ednabethpr s8R edOF G e ¢edWler a8 anpl e
rammal | aaegsﬂ $*XBbBYSL NGor elg;pé@émr}{g eHZYIRe Pref errad seompounds, @ e
effective £o I nhibit 50% of be seCcretase enzynmatic activity at a
conceht rai fonMeT ((estd t begnBOL veri ismeiwingnt ) praflepapVenbing eonéekayiad on of
10 m cropplar 35 5n1 PRI £ e@r%fe mhcrappLan Y J&si%
preferabFRL SgnanoormlAar ess iﬁ% %strate 10 Kssays t hat™ denonstrate
i nhibiti 6nomf M@Bt Bo SBRY eﬁalsetrﬁpmnﬂ et drsyeagéngf DAPR’ gaayndidnee a1y of
t he kno o] AP cl g m ,r{qll."s S e
descri b\(,avg % n’ﬁ% fhumfa RE} il 9§$gmﬁe%§g§gg§9 3;%(}8%%2 (l:e) g{':%/
i sotype Anigi;otcﬂdmrb byamekwguEhtcle{Tywd, , £¢88L reldatinge caﬁielrﬁﬁo 58y laind 15
vari ts such t he di.s tation (KMB70- INL), (APP-S t he London
Vit it on 2 USRS i ot tagn Tt bdre Ty §oneBALERT o, 5. o6, 846
and al soSIrlagmlg, &992 reNatueetGeMar 1h233®rrﬁagesforfca: r evieewiog kewver
vari ant gut ations. tional usef ug substr%ggéll ncl lfde t he, di basi.c am no
aci d nodPFPERETD lveAP eWtZJOa%’ sePosRH S oF B ARDTR, Ofn WOOh/ L %Lél
f ragment anaf d%@%ne&adlvsymiﬂi@hnc pEpidrdes Casdadiitrg t\hﬂ:HDePar}SBﬁ:sE(ﬁt ase
cl eavage site, wld type (wTl nut.at e orm as _descrj bed, for
xanpl o, RREEES, HHFBHERD. SR A6 and MB00 ST HHE. ABRP ST | e
cont a§ nSpbh@ybeﬁéméx@tQ[@taa;%bc@aeaanEtBI tert 22 10fhARR (KMeRAratidh - BAYd f or
exanpl e, a _conplete APP pept |de
diffuse Lewy body t of Alzhelmer 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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variant, an APP fragnent, a reconbinant or synthetic APP, or a fusion
peptide. Preferably, the fusion peptide includes the beta-secretase

cl eavage wptos/oba4sed to a peptide having a noiety useful fram/usSnzyresic
assay, for exanple, having isolation and/or 30 detection properties. Such
noi eties, include for exanple, an antigenic epitope for antibody binding,

a | abel ®ntermarionddt ePPIACABIRRY, WOM ARG sabst r HPRL/ 1B the | e - 82
WO 03/ 00%3&;;5{4 Lﬁ’ﬁ%{gzg.%g%haénEBQOgi%d Fraductss ehar acygr ishigi fr ARP

cl eavage can be neasured by immunoassay using various antibodies, as
descri beduchortexanplte, eX¥9rT rtitig a eftfegt. | 1P99dnhieif Y et 1 -IR4FLEM 4,

and in Ud%réagﬁ{r%p%rm éléé&ﬂéfée}ysskulth@nta B8t @ rdatfcty A dgla

i ncl ude, r-exa , the nonocl ona antl_bodé_GE 0 (Senetek, St. Louis,
MO) that ispeciiomral |Te rideggrandeshin Rgnt opdibatani apd blee dsompasdst athe A
beta peptjde;, aptibogdie g\}%a@ 1464 e ; YQnk sStat & Jnstd duti feor Rasi ¢
Researchl,‘:h%t gf:gﬁéﬁl’gl gllrlmé,:‘n that 10 are slpseci fic for human A beteé 1}5?10 and
1-42, reshecshwel pr dafdfeaant bodies thatdmépbgmiateiarhe junet | dhfFexpdn of

bet a- any| 0i pept.i.d Lt n i s, 16 a , ribed in
U S. Pat eﬁrtng?\l'o. , 93“@% ‘.Ea%%t ﬁgggfaﬁ?%r a‘{‘%z aga?%g gg ééﬁ%ﬁg??ﬁégpledﬁ? i de
of residues BAing HOELdEcAPPe apnto@WIEX ell5 odnthboHygp airdeibidgai.nst 590- 596

of t Swedi sh nut.at | are, al.sa., usef.ul .i i nmunoassay of APP _and .i.ts
ol entEoo"orbom st Yol B 38 e et ider e | HPUARESSEYR OF, MhEr A,
5, 721, 130améssiyn Sy sdeirsi DheAss ayis airan det-@GRENI ngiAPRacieavagegadt die
bet a- secr et

se cleavage site are well. knoyn jn t art.. Exenplary assays,
are deséF?g@'de,’ fBFO%Q%%%]f%}e’l n ﬂ)@‘ycﬁarf’enwl\i)s. %‘?EE%E 7P Y42, 400,
and descphbadthiaiieExaapt tsitel Guridh Gedd Suele assaysliboamspl aFys@Essays
{fat canybe bred, (0 SoRnaats.t g, LA dp 2gbn! Lol camouncs
and U S. toPakeniriicMet obd94Ra40Qdand ibnd 44 addhit s Suahl assaymuedn it 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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30 performed in cell-free incubations or in cellular incubations using
cells expressing a beta-secretase and an APP substrate having a

bet a- secrwpasmpoabravage site. An APP substrate contai ni ngPChaiso2/22255
beat - secretase cl eavage site of APP, for exanple, a conplete APP or
variant, an APP 35 fragnent, or a reconbl nant or synthetic APP substrate
cont ai ni AgMin B ABDI Ihoer/ gs0ZEFerS5ineReafithio BETE BERFRFARLY KM DA
or NL-DA, i% pcubat &d agli{) PaSsence; pf Jhet grsecralasenenzyne, @ gp
fragment thereof, or a hetic or Treconbi nant pol ypeptide vari ant haV| ng
beta- seénbibseormthwi @?mw*@rrfeé’ctlumesqloldcl%ﬁéet HeorFe tands dotdthigde &

cl eavage, gi e n i dj sui
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deri vat i fesmt whatchayepel fusinge mrotteiiss dﬁll]ﬁeépﬁ@l@s t hat &onepes Ferine
subst rat g, peplh e aﬁ&ad g'f'fgérn' 20 SEf Wnd0 gkl gt entdesurd figat i on
or detection the 10 de or its beta-secretase cleavage pro ucts.
Useful podiéccathend- gpchutlebttm}rd némmldmoécaiMO@mvmnW@@m ofepilteope

for anti bpdy. by ndi g e o Rkng-gl .| ahel,. o ISLent aB) enodpi ol e
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condi ti onhs ftdnre awxel | - fneeadditdbtr, 0 cab&uassa)ﬁuldetlude,tkﬁ osmaglangplesres
appr |nate y 209 anom)lrare 0 jfrom .G om)clla ubstrate, _appr | eellly 10
to 200 pfébhorar 8 zyite PTO5RG " approximat &1y 1 FANGTol ar to L0 m tronol ar

i nhi bi torcno@ﬂnmumbse mlﬁquedumsoﬂmtdm at an approxi mate pH of 4 -7, at

tely 37 d f t d. of t 10 20
o hutes 103 Hour STt | AEbal R CHRATTGHE af B Bl 819L7HU1Shnd

can be vaereflt@SalBgui r ediHedr Gheipastésed al‘peﬁ&‘iﬁ:)eraQQQ‘pOﬂEQirS @t/ age
desired asur enent %,st em timzation of hgpl ncubati on conditions for

the part PEHRFSERESY Lomidne AT Thoutd e &§ER SRor t he speci fi ¢
bet aisecr et asenenzysp usietbiatds2%ant SepldivRhl BB iagyadlidi t i wHed enzaHres
and/ or nmarkers that m ght be used_ in the ass% and the |ike. Such

opti m zafPBRIPEUAT bt i e PRy PRI OF§qERPEL dnbted&%Eer PR Nt XY ofPutne
useful assa¥sulidligZes aHUsken pRPlhEeshaddmarmabhosestration.

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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bi nding protein (MBP) fused to the Ctermnal 125 am no acids of 30
APP- SW The MBP portion is captured on an assay substrate by anti-MP
capt ure awbDioBowA23 | ncubati on of the captured fusion prot@cm/usn2iies
presence of beta-secretase results in cleavage of the substrate at the

bet a- secretase cleavage site. Analysis of the cleavage_activity can be,

for exanple, BYyeinfewaskalyilsfcoss clcaavage prodiaisters@ stRFFaThvund¥ssay
detects éup%bgy@ory 84 UQ Q%Qﬁﬁég%%éfé @%/1%81255 t£Pi4ape exposed at the
car boxy te nus of the cleaved fusion protein, for exanple, using the
anti body SWL9Phe TRigP asBayb} EOT et | bredadnibrisbenes &Y | HRYIASE SPaseritS No
5,942, 408 otn B 1 Ul e 2353Y NUDRT Olis £8! | - based assays can be used to

anal yze beta- secretase activity and/or processing of APP to rel ease A
beta.5 Contacthefe ais ARRISmIsSNEEe Aboht atlbetneeust@croét asaiphgynpetign Mh t he
cell and g_t;%e 10 of

i nventi onhcg:aﬁggeé)%?e fg%n%lé??ggtgegﬁ ﬁ% secret lﬁn:l%r&]ﬁgf?ory@la‘e%r?\eﬂ ty of
the conpoamndice}af erBactgw, iabshytom, t end plaeséﬁeer@i alagagreul £onhi biarer y
conmpound pt. es_at .l ea t pre I 50%

i nhi biti o% g;( ‘? 5" etr?zeyrrga § g‘ggﬁ?v%g({% gigacot%paég%?amezh%e n§§s£ n%bjb#{eed
control . dEbEaga fmmwmo(tiheeﬁt gpcéhhsbithat naturally express beta- secretase
are yged. A ternaplvebypocebls are pRALELed b9, gXREeSs R Lecarblnant
beta ecret as syn he i €PParTant enzyme ~ as Fséls$d§ &Bdve 2th P
substr at exeay besagleiewcﬂ of tdmpuerciyt tafr eadnrauliiusltrrandoh swpl ef eepfblcy cexprkessed
in the cell 8 Cf 0 that natutfall express tAPP vaﬁgl ant & q: forns
of APP, BPT-LEY %rtrﬁﬁgl?wﬂ%% t 8 exp RV FHGFBE m BF AP TS ant d1°
variant pRPiteTtanbi sendiiorsy rbdiid C tAFEatel&?P furgmesdve ity S\H hetiee APP
pepti de or fuslon rotein _containing the beta- secretase APE cl gava site
can be u§889Tpt Vi Nhat TERESS5 e[%tﬁ eSSEd APP PR peldiEad tBPETHIHet t he

enzyms ardnBNZYSR bE tHeeayngs Adbirvigat iealk , bamnadyizad. nédiait ieel |tHd nes
that normal |y process A beta from APP row de oy useful nmeans to assa
i nhi bi t ofy é?f%‘ii‘&?]u g&Yofbgpdaking as i nown to administerin

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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conpounds of the invention. Production and rel ease of A beta 30 and/or

ot her cl eavage products into the culture nediumcan be neasured, for
exanpl e byoiosmumagiassay, such as western blot or enzyne-| Poitagor/zrsoassay
(EI'A) such as by ELISA. Cells expressing an APP substrate and an active
bet a- secretase can be incubated in the presence of a conpound 35

i nhi bi t oinhdbermnspfattdre nhrpintiiom ofrenkPAuli c akePNAIS RS IvegRagBY
03/00642% FE%A%ED;4%22§ scf%yg%areqdw t%xﬁmﬁ?Qtroin A§t$V|tyé§gnts No.

bet a- secrétase carn measured by analysis of one or nore cleavage
product s50P42 he0 PP, ™ddbStifat @s Wokl escanpl dhei Bhpbpi¢Pdfovbet a- secr et ase
activity ag nst str P EXR e o] C P@cﬁ?c fase 5
of specific gjr a se{lﬁ“atscgls%e%icﬁ gcl:e wé%%\efage %r%tgdgggistg%c t}r&% bet a.
Al t hofigholfotth be¢ar alararize rﬁmf&hmdallmeﬁ trprocess whdo, rwmenaﬂttbmla

| evel s of en enoys, | o ft cult
to det ecpugj;}g%?’A aﬁﬁuse #fétf%?s %8£§%g£vm§e To \#é‘i\?gqg%haﬁ@l%géd

bet a- secnetigse aghiletic enhmedan@robe5$|elsg gfomfieRntio A Tret aanalndier
enhanced roductl n of A breta are therg:forec{) ferredr Fog §X I.q}e
transf ocPP8n OFVORET | LUHPRY he sned eh TS meOP T RPL (AP S Wi t h
APP- KK: mQtaWcth AHB/SW Kikyprbet tles @ebl s amaivi r@mm{manceahnmgtla gestedisase 15
acti gty and grodum n l}ﬂ‘_} of _A heta that can_be tela ytra{rrlleé';lsunriecd. I n
such ‘ass&FETePHI"exd Ilge the cBPf's BEMEssitly ABP aHd 5t atEetTerase are
i ncubat ednifad wodd 1Ly &m@s@ﬁngndaé saloanch £t o resds kintzghke f Detdet isors et et ase

enzymatic activity at.its 20 clea e site on th APP substrate.
exposur e SBEYPRAEI CePFELYHEY ¢ BT g’r?p af‘ﬁﬁ?’%ﬁo? tHE aMoult™ of OS\O]%'{e

rel easedciBhOagdeproeai L)) andf oexkiigl @Toppt iahukdd9Say 1 agierinstafi cARR: i n
the cell lysates is reduced as _conpared with the control The cl eavage
pr oduct s CBFORPEERY hESHAYI yz T or BxanBFRET by "FRine 25 ARERITISHY with

specilfi ¢ 1aRt bPOGHLScomSo e Usse BctlkoweneBr ket hede CBLL Snd Of hanab ysits, of
bet a- secretase activity include pri rrary human neuronal, cells, primry
transgenF@ afERBgase the amount of beéta-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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neuronal cells where the transgene is APP, and other cells such as those
of a stable 293 cell line expressing APP, for exanple, 30 APP-SW In vivo
assays: awbDmaloogsezlel s Various ani mal nodel s can be used t@cansbyzess

bet a-secretase activity and /or processing of APP to rel ease A beta, as
35 descri bed above. For exanple, transgenic animals expressing -86 WO

03/ 0064 28XPTALLISH 2 /APsl2 5BUL APFEQ | 3PFat BUBHE BEPans ekl 214l e 28A7 AR c&IF be
used to degposiraie inhiki torf}éraCEkXﬂrthYe ofmatnhar%lq%pogaﬁsofeiﬂaﬁessmg

i nventi oh. ~Certain transgeni ¢ ani mal nodel s have been described, for
exanpl e, reaob R aMatdydy™os: 5, 877,399; 5 5,612, 486; 5,387,742; 5,720, 936;
5, 850, 003; 5, Eggf%d c&%unﬁssja%eG?gﬁfe%QQVbn t@arﬁﬁql%tltalSO’s Jc%QSQeé\Ja-t ure
373:523. Preferred are aninals that exhibit characteristics associ ated
with 5heSpatht—)@$\®ys¢1@)¢}6W1(§?f b ivAYKE AFser aPReANbT 2t fen cohprad thathid tors
of the | RVERLEOMLLO bheedtaNS0e Camia dasert pogl 10 Nef e Rhibdes,an
alternatlverre d f dem)n trating t inhibitory activity of
conpoundéeSAdnmﬂr%tpa@f@rﬁbilfY tlhenloc;mpéamdgn Aegsphandavesti paqffeyraéﬂfyem ive
carrier d trative route that reaches the target tissue in
an apprggrlr%{‘&m?ﬂaergo%?&%% anount is also preferred. 15 Inhibition of

bet a- sechgbasebsteditat ed cl eavage of APP at the beta-secret ase cl eavage
site,and of beta rel ease al vy. .1 hese_-ani ) ur e of
cl ea\llgge fragb‘ nts in ﬁe Cg%ﬁorrlg%ra%% 7“?‘1(1 %ggucﬁfaslbgg!rae éﬂ‘?ﬁ. d or
tissues. meAmatgél slesivd:galqnf tABEue&lfmllAztﬁetal}deqabsms lorowsl aﬁ:p,rass it 20
preferreg COTu(?CtI ng an Pagl%%star at vmotrpnail,,beta secr esacsrel erhzybme in
t he pres hBe FCARH ?ory compaoun the tnventron

condi ti omangukti sl entlﬂa&ﬂ ,pemmareernzzgﬁrraBBc énedhat ado ainEauageld)flskFtB/psmd/ or
rel ease qf e he s bstrate,, the conpounds vent| n are
effectiv elSSr?'Ié%‘zc% Ilet fse-Hedi aPZBCEiL ol B4 E e %?IA%PQ a%?’r}t nd’

bet aisecratasgts Cb@@lvagg Shé eswadi 0f reftfadionve Mg 70edNTE (EPRasEd, a:nmunts
of A

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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beta. Where such contacting is the admnistration of the inhibitory
conpounds of the invention to an ani mal nodel, for 30 exanple, as descri bed
above, thwowosnpaahds are effective to reduce A beta depo®ctmiusn2/2asdrain
tissues of the animal, and to reduce the nunber and/or size of beta

anyl oid plaques. Where such admnistration is to a human subject, the
conpound3nbaikodidf ective to inhibit or slow the progression of disease 35

characteri ze at.s.: of a - 006423
PCT/ US02/ 2225 g%r?ggggg?ergg%:}g%qg? 9%%1§no$h§1§£: aﬁ%%{%é;%%rg\%%t@ans\sﬁg&gﬁp

devel opmémtunods ALy iusiagpaeiréaus aant skd ey, tave d¢issgabed, for example,

Def i ni L1 ops/ Afeviatlons 5 Theobo! liay,n0,80p1 evigdfhang) delidi fhone Are
used in erchangeagl y herein: tenperatures are in degrees | stus (C).
TLC r&f ePgtént t ion- | yEr2 cé®6omat ogfapfiyl psicibeflees to pdetris/ i At .betBO h

refers to_hours. HPLC r LS hj_gh ure |.iquld o] hy.,. THE
refers t(l)ni:g clri%hyégorro%ﬁ{ragnﬁaelka ?e?g?gg{?% t%ltulr}%%g‘b/i S%g?og%lg%%g Tve
refers toodispt mol)f otieetmi deecibi®hPEA retepsites diarsopp dipydeet byl aamime EDC
refers to ethyl-_1-(3-dinmethyl am nopr.apyl)carhodi.i.m d or
(5 i nREROF AhT hOnPaYTE: 3 T (O e I G S BEnS7: A8 et Mot er s
to 1- hydrexy bemzotImsazahee HOAt BaeferBedanrdctby dtaxyn/iazabenaoty ideal e. 20
HATU refers to O (7-Azabenzotriazol-1-yl)-N NN, N - . ]
ot r Mot AGuPBRTREBErT BT OBhoRpREFE. 1 KRNEPRH b 421 P RERETHYIHS B ne.
NBS r ef enatiBoddids oppsticeepbghilee tREA jefcerient ardgiicet hyt abete- adol BAC
refers to 1, 1-di nethyl et ho carbonyl .or t-_butoxycarbonyl, -CO,0-C(.CH3) 3.
CBZ refeP?prd%enEé?o§§E%rE%ﬁ???n-E%fbgﬁ?ﬁ-bﬁeﬁﬁé.f%' # described in

U.S. Patent No. 5,593,846. Antibodies raised against a

synthetic peptide of residues 591 to 596 of APP and SW1g2

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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FMOC refers to 9-fluorenyl methyl carbonate. TFA refers to trifluoracetic
acid, CF3-COCH. 30 CDI refers to 1,1 -carbonyldiimdazole. Saline refers
to an aguwouws/eatdr at ed sodi um chl oride solution. Chromatagrsphisz2éxol um
and flash chronmat ography) refers to purification/separation of corrpounds
expressed as (support, -88 WO 03/006423 PCT/ US02/ 22255 el uent)

under st o6Het BRENP hacABpEEFFFRER: f r &M PBnSTard DRoolidd HHytasderity aFtl"é‘d to

gi ve thepdgsired eﬁﬂpoy@%ss)ec%s@ef&rz%n&eo G 18-58808t | EhELSHNANEE a
spectroscopy, chemcal shifts are reported in ppm(S) downfij el d from TMS.

5 NMVR r efBREheiquchear PR G tradhedtPEPE €98 nakid 6128 e chd HtDbpyPetdieni cal
shifts ape.repoLd egctﬂv Gy dewatield tfor%ne% i 1 beg sedorddideaar ed

spectroscopy. -phenyl refers to phenyl (C6HS). 10 Ms refers to nass
spect ? onel egvespr essedodsARPe, uﬁﬂ,@rorlnch’%%%‘@ha?@@dumqns M radfler S£Qto t he

ositive e rRgena, El f t og
positiv !PSr %rsﬁb gEtlQ!LH? % Ay dregen é"&_ﬁé“ St %'iﬁfe %@&H&l‘s

i mpact . chem caf ionization. FAB refers ast atom
bonbar dmept 1oHRMY r ehelgde odhrg‘hatrﬂem utham megpefoxsrl@metmyotellls Etﬂner

refors gedlehly! cRLoronFhAl MBreUbLERLL Y. AcsepLabl el ot Robo: !

properti and substances are acce e to 1he pati ent rom a
phar macohegfuhl /ummﬁaahdgteaé pidnent rofrifieatapd taort hﬂetetmnuhaccbﬁrm‘fge

phar %Ceggﬁg Ch§ tlon 05’%@'%?%3’%{&%' Ch%ﬁ‘eg%gcepﬁ%&&c@% Vi ew;f&qar di ng

conposi t r nul a pati én ance
bi oavai | albdllfiqatzwzresn Jsml\wdnt tpal nssarnalcuselﬁ at e owat laoslgénscﬂ e@itepaised

are vol u¥e/vol utt %hncy\hrganl QES t mt?{ll i ty 2 §o£egt adggl verb1 i S Bop

used t he € S0 ven |s Wwer g qune

refers tmobeﬂgotwheaMHmlngl oXya bindiry reetsyl-anenodpdoshdh dnikiem

hexafluorophogphatbele 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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TBDMSClI refers to t-butyldinmethylsilyl chloride. TBDVSOIf refers to
t-butyldinmethylsilyl trifluosulfonic 30 acid ester. Trisony 21 refers to
Down' s Syworoone423PP, anyl oid precursor protein, is definedTtasozmesAPP

pol ypeptide, including APP variants, mutations, and isoforns, for exanple,
as disclosed in U S. Patent No. 5,766,846. -89 WO 03/006423 PCT/ US02/ 22255
A beta, GRytepe BEPASYRpeFdEhe| sagbprredeadinng Ppthitde Y8R i fitFigrom
beta- secpebase regbat edhidavage of ABP andiiedydici sept idas ofasdy 40, 41,
42, and 43 amno acids, and extending fromthé beta-secretase cl éavage
site to afpapikrd dforsezemple, i U4, Batens Npebaléect®t-ase (BACEL, Asp2,
Memapsin 2) is an aspartyl protease that nedi ates cl eavage of APP at the
am no-term nal edge of A beta. Hunan beta-secretase is described, for
exanp} e, Cel huVOHSEA369. 10 "Pharnaceutical ly acceptable" refers to those
Proper Ui es  apio sDSLANGES d 1Al o816 ABERPLADI €l LBE RANLSAL daim a
phar macol ogi cal /t oxl col ogl cal poi nt view and to the nanufacturing

phar maceaeccat ashend siviftyomnd /oy girsaesshogi ofl ARpoit®t wsflegisewA defdradi ng

conposi t.Qn ropl at i idiaty, .15 patien Lan o

bi oavai | gglnﬁ%é;gg %e?g%e%ﬁ?%aﬁtyeyéﬁtécﬁ \albgt%rr%ﬁgt%?g %e%ﬁ?%%%da“éltglnmarmunt
ef f ecti veheoceetuged oin| Bss egreer@asts aeesyrpbémrotonheundi Setale tyei ng
treajed g 9, eduge piodelay opset, 9lq 0RS OhofiBLE - LId Npeal IBLKGS Or
synpt ons ~of e disease. 2 e presen ivent! on provi des conpounds,
conposi t iohshitaey aetihody faf thehi dertpagndiet aPselewttdye esEpye iacttha ty
and A beta eptid rod ion,.lnhibition of beta-secretase enzy

acti vi typrﬁﬁ‘??‘ge 0 Pragdluscelekgl tﬁélh[l)ir)(l)ga]é i on ot A Beta F(S)maine%Sﬁ:d arrEEO tfces
or elim pates rdux f preféralwf dret deasy| clbudepsskt sinni Hive on250br aile

Unl ess defined ot herw sg all scientific and technical . terms used herein
have t heSBARB Aty Vad Ye offtoRP P Eitferstdogd non-infiibited 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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by one of skill in the art to which this invention bel ongs. The

di sclosures in this application of all articles and references, 30

i ncl udi ngwpas®ei423 are i ncorporated herein by reference. Pha/tisoyeass on i s
illustrated further by the follow ng exanples which are not to be
construed as limting the invention in scope or spirit to the specific
pr ocedur empeged beid-l nat HentrPhe st AFtingtyatodr | kesa eHRETR4RS6uscan  be

i nt er medi y.be ' r ] rep d om
connerciéﬁ%gﬁuggObgcéggigggaggpggﬁgﬁ%ggﬁggggggég%%?ﬁ%% e 3fg§%ig£§oﬁ%gunds,
or prepardbagsiang - wel Fork neramp leynt el tenh oifs . babeargsicars t abe Sprt Aws by

Synt hesi f. ( m - hyd Y- REOPYIL ) - et Ly - m des
o¥ fornu%gg?ﬁgF Eggnﬁpgsﬁ%agga%ggf%@%ﬁ?a#%I%&*#ﬁ%ggéﬁ1é&%ﬁ%a§8n6%3§éégin

t abl e 51 arfe speepdiedbetsestdrgdtiase docdorcdidngPPocl devagoqedwiues sdeschi bed in
the schengs,..gxanples 10 and preparations set forth herein. The names of

al | conpouné% herein were generated at least in part by using the Advanced
Chem stry Devélopregh Ibeth (A€Drahomend| ataur-eieradr anell $PAGoddamse Batch
Ver si on

05 006428 BETPEB2PE5355 S Tont o BB PO adrasany g2 ke E
yF 00 \ lowOa@dOcfthnFdifffcult 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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APP substrate and beta-secretase enzyme can be used to

demonstrate inhibitory activity of the compounds of the

invention. Certain transgenic animal models have been
described, for example, in U.S. Patent Nos: 5,877,399;
5,612,48¢; 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
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.

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
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
compounds o©f 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
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

characterized by enhanced amounts of A beta, to slow the
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T-{(1S, 2R) - 1- benzyl - 2- 538. 1994 ydroxy-3-[(3- HRVS

et hoxybenzyl ) am no] propyl } - cal cd 3-(1, 1-di oxi do- 3-o0xo0-1, 2- 538, 2012
enzisothmﬁfgpeg§gpﬁ_oﬁ) dﬁaﬁgﬁyd@n@ygr0§ﬁ|gr?%ﬁpt onset or development

of AD in a patient at risk for the disease.

Definitions/Abbreviations

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
butoxycarbonyl, -CO-0-C(CHi)sz.

carbonyl or t-

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 agqueous saturated

solution.

sodium chloride

Chromatography (column and flash chromatography) refers to

purification/separation of compounds expressed as (support,
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2 J-{(1S, 2R) - 1-benzyl -2- 488.2177 hydroxy-3-[(3- HRMS

et hoxybenzyl ) am no] propyl }- cal cd 3-(1, 3-di oxo-1, 3-di hydro-2H 488. 2185

i soi ndol -\ReyBp@uepanam de hydrochloride 3 T-{(1S, 2R) - - beazyise®222859. 2325
ydroxy-3-[(3- HRM5S et hoxybenzyl)am no] propyl }- calcd 4-(4-fluorophenyl)-4-
479. 2346 oxobut anam de hydrochloride 4 i-{(1S, 2R)-1-benzyl-3-[(2,3- 437.3
di met hyl €jeeshexy| )km 7o) Lpdevsend pelopy| F0S- aRBERYPHiAEMaktaRt s are

T 18 2 l ra (@] l 1 O oun S
di En(st hyl g})g%yg]egﬁnano%éﬁdrg:%)%prgop%@)’mﬂyhedn@ﬁ E%%iaﬁa% ais) -

T- ((1S, 2R) - 1- B¥Rzye3erf3- t240.03 13di madnpCasi nG)eS@nan? spectroscopy,
(1S, R pel oy et SRR m“ S P RSP Adred) oy - -
henyl but anan §®R 8 HeflelcsS, 269 - 1-thenayk- 2- (gkskcd) ydresynetid 1, 2Zedonance
trimet hy}s%r?ogé(ljgaén no](%%or%g - 2- phen Iebut agartné ei;194 I\rll\n!)(g)?:/ ggv?rilfzgeld
PCT/ US02FPS558°58°RY  (FREWIGEY, | &¥& XEPO3 199
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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ydroxy-3-((1, 2,2- trinethyl propyl)am no] propyl) -3-phenyl butanam de
conpound wth nethyl hydroperoxide (1:1) 10 i-{(lS,2R)-1-benzyl-3-[(1, 3-
411.3 diwetobpbdamt yl ) am no] - 2- ydroxypropyl }-2- henyl but amamuse2/zx2apound
with methyl hydroperoxide (1:1) 11 -{(1S,2R)-1-benzyl-3-[(1,3- 411.3
di met hyl butyl ) am no] - 2- ydroxypropyl }-3- henyl but anam de 12

-{(1S, 2R) - 1- bAnAdgta3- [qML1Rgly Betat pgprdsy| Yanidedingd yadr c3appr bppt 1de-

henyl but aaanh dengomaupd Wdd, Rbbyl .bydr gpengxide LLalkhgd3 of  app,
-{(I'S,2R) - 1-benzyl -3-[(1- 397.3 ethylpropyl)amno]-2- vy roxypropyl)-3-
henyl but dnahirdénd4reptige9RpL| 303, 30,633 8212,d|afr1djo¢3)b@tnnzrw)aczl¢§hdrm 3-

1) acet amde tibRg. PRt b s R R Ry sy o NLCTS PR
1- (3, 5- di3Pl. uéPobehzy4d - r Mgdroxy-3- [ (3 |odobenzyl) am no] propyl }acet a

Beta-secretase (BACEl, Asp2, Memapsin 2) is an aspartyl
protease that mediates cleavage of APP at the amino-terminal
edge of A beta. Human beta-secretase is described, for example,
in WO00/17369.

10 "Pharmaceutically acceptable" refers to those properties
and/or substances that are acceptable to the patient from a
pharmacological/toxicological point of wview and to the
manufacturing pharmaceutical chemist from a physical/chemical
point of view regarding composition, formulation, stability,

15 patient acceptance and bicavailability.

A therapeutically effective amount is defined as an amount
effective to reduce or lessen at least one symptom of the
disease being treated or to reduce or delay onset of one or more
clinical markers or symptoms of the disease.

20 The present invention provides compounds, compositions, and
methods for inhibiting beta-secretase enzyme activity and A beta
peptide production. Inhibition of beta-secretase enzyme activity
halts or reduces the production of A beta from APP and reduces
or eliminates the formation of beta-amyloid deposits in the

25 brain.

Unless defined otherwise, all scientific and technical
terms used herein have the same meaning as commonly understood
by one of skill in the art to which this invention belongs. The
disclosures in this application of all articles and references,

30 including patents, are incorporated herein by reference.

The invention 1is illustrated further by the following
examples which are not to be construed as limiting the invention
in scope or spirit to the specific procedures described in them.

The starting materials and various intermediates may be

35 obtained from commercial sources, prepared from commercially
-90-



ide 16 -{(1S,2R)-1-(3,5- 678.58 difluorobenzyl)-2-hydroxy-3-

[ (3-10dobenzyl )am no] propyl }- 2-[4-(2-o0x0-2-pyrrolidin-|

| et hoxy) pwerwghdaert am de 17 -{(1S,2R)-1-(3,5- 643. 86 PCT/US02/22255

di f1 uorobenzyl)-2-hydroxy-3- [(3-iodobenzyl)amni no] propyl}- 2-{4

[ (et hyl sul fon | ) am no] phenyl }acetam de -95 WD 03/006423 PCT/ USQ2/ 22255

18 -{(1S,PRLIENE 501992184 CENPPuRFObeRFy| PFEPAYER xSRI well known

[ (3-i odobgpzkam pelRsE@PY! }- 4-oxo-4-pyridin-2- | butanam de 19
-{(1S,2R)-1-(3,5- 693.43 difluorobenzyl)-2-hydroxy- 3-

[ (3-1 odobenzyl)am no] propyl }- 2-{4-[2-(4-nethyl pi perazin-|

1) et hoxy] phenyl )acetam de 20 2-[ 3- (é%ﬁﬁgl@% 2- 624.82

oxoet hoxy) phenyl | - N-((1S, 2R)- 1-(3, uor obenzyl ) -2- ydroxy-3-[(3

i odobenzy¥ynesid] propyl }aceta ide 21 -{(1S,2R)-1-(3,5- 619.51

difluoro é&l% hyﬁrﬂXY33am££§ 2 0l v bkapl N9l PF YELd heteroaryl -

4- (2, 3-di — 03D. 474

alkylamldes of formu a (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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di fl uorobenzyl) - 2- hydroxy-3- [(3-iodobenzyl)am no] propyl }-

2- et hyl -2- (2-net hyl -2, 3- di hydro-| - benzofuran-5- 1) propanam de 23

-{ (1S, 2RwWO-0380d423 687. 89 di fl uorobenzyl) - 2- hydr oxy- 3- PCT/US02/22255

[ (3-1 odobenzyl)am no] propyl )- 3-hydroxy-4-phenoxy-3- henyl but anam de 24

2-(1, 1" -bi phenyl-4-yl)-N 655.88 {(1S,2R)-i-(3,5

di f 1 uor obenzyl ) - 2- hydr oxy-3- [ (3 i odithdrzyl ) ami no] propyl )butan am de 25
(1S,2R)-1-(3,5- 671.91 difluorobenzyl)-2-hydroxy- 3-

3-i odobenzyl ) ami no] propyl ) - 4- (4-phenoxyphenyl )but anan de 26

|
[
-{(iS,2R)-1-(3,5- 643.65 diflu
(
3

3-1i odobenzyl ) am no] propylg -
/ 006423 PCT/ US02/
i hydro-2H-i soi nd
di fl uorobenzyl) - 2- hydr ®yxy- 3- (3 io benzyl) am no]nﬁgpyl}propa am de 28

[
0
d

-{(1S,2R)-1- (3, 5- 621 8 dlfl| uor obenzyl ) - 2- hydr oXy- 3-
[ (3-i odobenzyl ) am no] propyl }-

N/

S B

l
s -GS\
0 N AN 0 Ny AN |
o = . ? (0] \1:;:rF
\Q, ;
F
23

29

- 5 i
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4- (2, 4-di net hyl phenyl ) -4- oxobutanam de 29 -{(1S,2R)-1-(3,5- 677.83
di f1 uor obenzyl) - 2- hydr oxy-3- [ (3-iodobenzyl)am no] propyl }-

4- ( 7- met woywsedes hyl -1 enzof uran-4-yl)-4- oxobutanam de P8@/US02/22255
4'-14-({(1S,2R) -1-(3,5- 712.97 difluorobenzyl)-2-hydroxy-3- [ (3

i odobenzyl ) am no] propyl }am no )-4-oxobutanoyl]-1, 1" - iphenyl-2-carboxam de
31 -{(1S,2R)-1-(3,5- 686.89 difl - hydr oxy- 3-

[ (3-i odobenzyl)am no] propyl }- 4-{2 [ (nethyl sul fonyl)am no] phenyl

1-4- oxobutananm de 32 (22)-N-{(1S,2R)-1-(3,5- 640.89

di f1 uorobenzyl) - 2- hydr oxy- 3L[(3-i benzyl )am no] ps opyl }

2- phenyl - 3- pyri di igle 33)\\{ SR x1- (3, X 82,87

di fl uor obenzyl WS i odobengyl Yam no_propyl

2-[4-(1, 3-di hydso- i soi n 1) phenyl p&nam
T-{(1S,2R)-1-(3,5- 619.91 or obenzyl hydrox

[ (3-i odobenzyl ) ani nol p8pyl }- 12- (2, 3-di hydro-1 Hg nden-5- 1) but anami de

F

> 2 ,<5 2

OQwN'Nﬁr”{VN N S
NN O _\QF lJ o = F
100 F 115 \\[:;:T,

133
128 \ N
" %
,// N\\ N '///
F F
F
</NN cl F
=
= Vé
=N\ N_ _<__N
Wb -1
NN O F
168 \Q/

Table 2
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35 1-{(1S,2R)-1-(3,5- 569.67 difluorobenzyl)-2-hydroxy-3-
[ (3-10dobenzyl)am no] propyl }- 2-(6-oxopyridazin-|(6H)- 1)acetam de -97 WO
03/ 006423wB@3H0W8eR2/ 22255 36 -{(1S,2R)-1-(3,5- 672.93 PCT/US02/22255

di f1 uorobenzyl ) -2-hydroxy-3 [(3-iodobenzyl)ani no] propyl } -

(methyl sulfonyl) am no] -4- henyl butanam de 37 -{(1S, 2R)-1-(3,5- 623.24
di f | uor otﬁ?ﬁ?‘ﬁﬂ“f 2- hydrésepeurd ¥398_ i odobenzy¥§ ani ho] propyl } -
2-(4- hydroxy 5- | sopropyl -2 et hyl phenyl Jacetam d 38 -{(1S,2R)-1-(3, 5-
619. 38 difluorpbenzyl)-2-hydroxy-3- [(3-iodobenzyl)am no] propyl }-
2-[4-(2-nethyl prop-1- enyl)phenyl ] propanam de 39 -{(1S,2R)-1-(3,5
di fl uoropbenzyl ) {2- hydroxy-3- [(3-iodobenzyl)am no] propyl }- 2- (thien-2
| car bony|" ) phenyi} priepa)antsdazy4a- (ZR) - e TieZR) - 1- (3, 5- 645. 63
di f |l uor obenzyl ) pRatvpdroXys3- [(3-1i odobenzykn)sam no] propyl )- 2-(6-mnmet hoxy-2
apht hyl ) pr opanaWPEfé’XYhFPzYl ag'ELISPJER)RYll( 3, 5calgd4. |68
di f | uor openzyl) £ yd%’ m“’31120d0be 29t 384 |no] pr opy! } -
sothiazol-2 (
2-[ 4- (2-pxopyrr }ﬁ éﬁogaﬂamlde hydrochloride
2 N-{{(1S,2R)-1-benzyl-2- 488.2177
hydroxy-3-[(3- HRMS
methoxybenzyl) aminol propyl}- calcd
3-(1,3-dioxo-1,3-dihydro-2H- 488.2185
isoindol-2-yl) propanamide
hydrochloride
3 N-{(15,2R) -1-benzyl-2- 479.2325
hydroxy-3-[(3- HRMS
methoxybenzyl) amino]l propyl} - calcd
4 - (4-fluorophenyl) -4 - 479.2346
oxobutanamide hydrochloride
4 N-{(1S,2R)-1-benzyl-3-[(2,3- 437.3
dimethylcyclohexyl)amino] -2-
hydroxypropyl}-3-
phenylbutanamide
5 N- ((1S,2R)-1-benzyl-3-{[3- 440.3
(dimethylamino) -2, 2-
dimethylpropyl]amino}-2-
lhydroxypropyl) -2-
phenylbutanamide
6 N- ((1S,2R) ~1-benzyl-3-{[3- 440.3
(dimethylamino) -2, 2-
dimethylpropyl] amino}-2-
hydroxypropyl) -3-
phenylbutanamide
7 N-{(1S,2R) -1-benzyl-2- 431.3
hydroxy-3-[(1-
phenylethyl) amino] propyl}-3-
phenylbutanamide
8 N-{(18,2R) -1-benzyl-2- 411.3
hydroxy-3-1[(1,2,2-
trimethylpropyl)amino] propyl}
-2-phenylbutanamide

2-
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1) phenyl ] acet am de
di f1 uor obenzyl) - 2- hydr oxy-

2- (3, 4- diwgadsoeapht hal en- 1 -
ydroxy-3-[ (3 et hoxybenzyl ) am no] propyl } -
conpound with nethyl
ydr oxy- 3t [

-98 WO O
di fl uoro
henyl pro
[ (2-meth
-{(1S, 2R
et hyleth
hydr oper

ydroperoxi de (1:

2- (4

) 44 J-

42 1-{(1S,2R) -1-(3,5- 631.75
[ (3-1 0dobenzyl )am no] propyl }-
1) but anam de 43 -{(1S, 2R) - 1- beazyiseR222861. 2

i sopropyl phenyl ) acetam de

(3 et

DX Y- |

e

yl)anin
pbXi de

O& eH@ P %ﬁ?hbfpr py

e ﬁaz

1é6ne &ﬂshﬂﬁ$pém£
(hybethyl)anino]propyl}

{

21pg

| met hy

421.2 di

3- henyl

(1S, 2R) - 1}

(1S, 2R) - 1- benzyl - 2- 465. 2
nmet hyl t hi o) phenyl ] acet am de
(3,5- 440.2

) am no] propyl }- 3-

f | uor obenzyl) - 2- hydr oxy- 3-
pr opanam de 47

~{ -@lddnder-GDENZY!)
oili et Yty Bramhiesiy b pr opar
hydroxypropyl}-2-
phenylbutanamide compound
with methyl hydroperoxide
(1:1)

- 2z ygro
am de co

Xy-3- [(2-hydroxy-|I
npound w th nethyl

11

N-{(1S,2R)-1-benzyl-3-[(1,3-
dimethylbutyl)amino] -2-
hydroxypropyl}-3-
pPhenylbutanamide

411.3

12

N-{(1S,2R) -1-benzyl-3-[(1-
ethylpropyl)amino] -2-
hydroxypropyl}-2-
phenylbutanamide compound
with methyl hydroperoxide
(1:1)

397.3

13

N-{ (1S, 2R)-1-benzyl-3-[(1-
ethylpropyl)amino] -2-
hydroxypropyl}-3-
phenylbutanamide

397.3

14

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
2- (5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-
v1l)acetamide

635.82

15

2-[4-(2-amino-2-
oxoethoxy) phenyl] -N-{ (1S, 2R) -
1-(3,5-difluorobenzyl) -2-
hydroxy-3-[(3-
iodobenzyl)aminol propyl }aceta
mide

624.33

16

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl) amino] propyl}-
2-[4-(2-ox0-2-pyrrolidin-1-
vlethoxy)phenyl]acetamide

678.58

17

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

[ (methylsulfonyl)amino] phenyl
}acetamide

643 .86
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(1:1) 48 T-[(1S, 2R) - 3- (benzyl ani no)-1- 439.3

(3, 5-difluorobenzyl) - 2-

ydr oxypropyl ] - 3- henyl propanam de 49 -{(1S, 2R)-1-(3,5- 469.3

di f | uor obwpay0d6423 hydr oxy- 3-
3- phenyl pr opanami de
vl\an1nnl-? ydrnxannnvll 3-

furyl met

50 -{(1S,2R)-1-(3,5- 429.3
henvl pr

[ (3 ethoxybenzyl)am no] pr opPlICrAIS02/22255

di f 1 uorobenzyl)-3-[(2-
anam de 51

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

et hyl eth
met hyl vy
di fluoro
(1Hi ndo

-[ (1S, 2Ry~ 3i{ bepzy[@Nemo)- &, 5478. 2
opyl ] - 34d

ydr oxypr
hydr oper

yl ) am n

-1-yl)

dr oper oxi-gg,
benzyl) me¥ﬁ£@m¥ 3-

robenzyl ) -4 fdr
-yl) prop

D EBighs )P

[(2 hydroxy-l et hy
conpound wijt h net hy

dll@fé’éi?ii)?l’ ‘21

r opanam de

pxy-3- [ (2-net hoxy-|
anam de conpound with
146. 3

et hyl ) am no] propyl } - 3-
ydr operoxi de (1:2) 53

bxi de (

(3,]5-86T43U0
1§ Horpickokzy1)--2 AQygropanaryi de conp
IL: (?210919@“‘3\0)@3#@@62@31 PCT/ US02/ 2

[2- (4-methylpiperazin-1-
yl)ethoxy]phenyl}acetamlde

r obenzyl) - 2-
ound with et hyl
255

20

2-[3-(2-amino-2-
oxoethoxy) phenyl] -N-{ (18, 2R) -
1-(3,5-difluorobenzyl) -2-
hydroxy-3-1[(3-
iodobenzyl) amino] propyl Jaceta
mide

624.82

21

N-{(15,2R)-1-(3,5- 619.51
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl])-
4-(2,3-dihydro-1H-inden-1-

v1l)butanamide

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
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di fl uorobenzyl)-2- hydroxy-3- [(3-iodobenzyl)am no] propyl }-

3-(1Hi ndol 27-y G é‘?Fa’nfd@ ‘5’?’ +{11S, 2R 73P-3,b- 481.3

di f | uorobenzyl) %ﬂz Et lR(fAl eghéll benzyl ) am no] propyl } - 2-
(4-isoprppyl phe lg,g.ég wi th nmethyl ydroperoxide (1:1) 58
-{(1S, 2R)-1- (3, 5+3449.3 d| f I uor obenzyl ) - 2- hydrjoxy-3- [ (2-net hoxy-|

et hyl et hyl ) am n@gbgsepytl) aRino{ d=dpgDjpirogy | phenyl ) acet am de 59

-{(1S, 2R -1-(3, ¥3m4§5 Sfdlfluorohenzvl)-Z hydr oxy-3- [ (2-hydroxy-|

et hyl et hyl ) &fi n 5"]; 213 g ropyl fRémfl )lacet am de conpound with
met hyl yfir oper ofi “° %?2) 3- (benzyl am no) - 1- 467. 3
(3,5-dif|uorobe 1zy;j 1me)l 1%&% pyj -2-(4

oxobutanamlde

29 N-{(1S,2R)-1-(3,5- 677.83
difluorobenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)amino] propyl}-
4- (7-methoxy-2-methyl-1-
benzofuran-4-yl)-4-
oxobutanamide

30 a'-[4a-({(1S,2R)~1-(3,5- 712.97
difluorobenzyl) -2-hydroxy-3-
[(3-
iodobenzyl) amino] propyl }amino
) -4-oxobutanoyl]-1,1"-
biphenyl-2-carboxamide

31 N-{(15,2R)-1-(3,5- 686.89
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl) amino]propyl}-
4-{2-

[ (methylsulfonyl)amino] phenyl
} -4 -oxobutanamide

32 (2z) -N-{(15,2R) -1- (3,5~ 640.89
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)amino]propyl}-
2-phenyl-3-pyridin-4-ylprop-
2-enamide

33 N-{(1S,2R)-1-(3,5- 682.87
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)aminol propyl}-
2-[4-(1,3-dihydro-2H-
isoindol-2-

iyl) phenyl]l propanamide

34 N-{(1S,2R)-1-(3,5- 619.91
difluorobenzyl) -2-hydroxy-3-
[(3-iodobenzyl)aminolpropyl}-
2-(2,3-dihydro-1H-inden-5-
v1l) butanamide

35 N-{(1S,2R)-1-(3,5- 569.67
difluorobenzyl) -2-hydroxy-3-

[(3-iodobenzyl)amino] propyl}-
2- (6 -oxopyridazin-1(6H) -

yl) acetamide

-97-
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oxy-3 [ (2- hydroxy-1 -

yl ] acetam de conpound with
yl am no)-1- 471.2

I hyl t hi 0) phenyl ] acet am de

W h et hyls, yeir-aper,exi de (17 1)

benzyl ) G2£ hydeguyyB-2fhy@Boxy-3-

[ (3-iodobenzyl) amino]} propyl}-
2- (4-hydroxy-5-isopropyl-2-
methylphenyl)acetamide

G324

(1S, 2R) -1- (3, 5- 497.3

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-



et hoxybenzyl ) am no] propyl }- 2- (4 isopropyl phen
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no] propyl }- 2- (4
400. 8

benzyl ) pRetiMdrdpsyardde| (3 et hoxybenzyl ) am no] propyl }- 2- [4

t hyl ydroperoxide (1:1) 70

e
benzyl) - 2-

(met hyl t hi o) phenyl ]acetam de conpound with ne
-{ (1S, PRyae I- NCBi1s52r)401(375- di T T uor obenaail.3- 3-[(2- furyl methyl)am no] -2
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-[ (1S, 2R) - 3- (butly? @sFmaY-1~ 436 (,3,54di fluoro
methylethyl)amlno]propyl} -3
phenylpropanamide
47 N-{(18,2R)-1-(3,5- 407.3

difluorobenzyl) -2-hydroxy-3-
[(2-hydroxy-1-
methylethyl)amino]l propyl}-3-
phenylpropanamide compound
with methyl hydroperoxide
(1:1)

48 N- [ (1S, 2R) (benzylamlno) -1- 439.3
(3,5- dlfluorobenzyl)
hydroxypropyl] -3-
phenylpropanamide

49 N—{(lS,2R)—1'(3,5— 469.3
difluorobenzyl) -2-hydroxy-3-
[(3-~
methoxybenzyl)amino]l propyl} -
3 -phenylpropanamide

50 N-{(15,2R)-1-(3,5- 429.3
difluorobenzyl) -3-[(2-
furylmethyl)amino] -2-
hydroxypropyl}-3-
phenylpropanamide

51 N-{(1S,2R)-1-(3,5- 460.2
difluorobenzyl) -2-hydroxy-3-
[(2-methoxy-1-
methylethyl)amino]propyl}-3-
(1H-indol-1-y1l) propanamide
compound with methyl
lhydroperoxide (1:2)

52 N-{(18,2R)-1-(3,5- 446.3
difluorobenzyl) -2-hydroxy-3-
[(2-hydroxy-1-
methylethyl) amino] propyl}-3-
(1H-indol-1-yl) propanamide
compound with methyl
hydroperoxide (1:2)

53 IN- [ (1S, 2R) -3 - (benzylamino) -1- 478.2
(3,5-difluorobenzyl) -2-
hydroxypropyl] -3- (1H-indol-1-
yl)propanamide compound with
methyl hydroperoxide (1:2)
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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.

58

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

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

449.

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.

60

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

467.

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.

62

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

453.

(methylthio) phenyl] acetamide
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hydroxypropyl] -2-[4-
(methylthio)phenyl]acetamide
compound with methyl
hydroperoxide (1:1)

Te71 .2

65

N-{(18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl) amino] propyl} -
2-(4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

497.3

66

N-[(1S,2R) -3- (butylamino) -1-
(3,5- dlfluorobenzyl) -2-
hydroxypropyl] -2- (4-
isopropylphenyl)acetamide
compound with methyl
hydroperoxide (1:1)

433

67

N-((1S,2R)-1-(3,5-
difluorcbenzyl)-3-{[2-(1,3-
dioxolan-2-yl)ethyl]lamino}-2-
hydroxypropyl) -2- (4-
isopropylphenyl)acetamide

477.3

68

IN-{(1S,2R)-1-(3,5-
difluorcbenzyl) -2-hydroxy-3-
[ (3-iodobenzyl)aminol propyl}-
2-(4-
isopropylphenyl)acetamide

593

69

N-{(18,2R)-1-(3,5-
difluorcbenzyl) -2-hydroxy-3-
[(3-
methoxybenzyl) amino] propyl}-
2-{4a-
(methylthio)phenyl]acetamide
compound with methyl
hydroperoxide (1:1)

400.8

70

N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(2-
furylmethyl)amino] -2-
hydroxypropyl}-2-[4-
(methylthio)phenyl] acetamide

461.2

71

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

436.9

hydroperoxide (1:1)

469. 3

roxypropyl }-2-(3-
02/ 22255 81
et hyl benzyl ) am no] - 2-

82 -{(1S,2R)-1-(3,5- 525.
oxypropyl }-2-(3-thien-2-
5- 524.5
r oxypropyl }-3-(2-oxo-1, 3-

-101-
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74

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

727.97

75

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

iodobenzyl)amino] propyl}aceta
mide

657.33

76

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

583.79

77

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

665.89

78

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

553.4

79

N-{(15,2R)-1-(3,5-
difluorcbenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2- (4-hydroxy-
3-methoxyphenyl)acetamide

499

80

N-{(15,2R) -1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-
hydroxyphenyl) acetamide

469.3

-102-
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zyl ) am doflugrobedr oy pt 0Pyl } - 2- ( 3- net hyl
zol - 1-ye}%>tléﬁ%ﬁld gmino] -2-
hydroxypropyl}-2-(3-thien-2-
1-1H-pyrazol-1-yl)acetamide
83 N-{ (1S,2R) -1-(3,5- 524.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(2-oxo-1,3-
lbenzoxazol-3 (2H) -
v1l) propanamide
84 3-(1H-benzimidazol-2-y1)-N- 523.3
{(1s,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)aminol-2-
hydroxypropyl}-3-
Pydroxypropanamide
85 N-{(1S,2R) -1-(3,5- 538.5
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(4-
morpholin-4-
ylphenyl)acetamide
86 N-{(1S,2R)-1~(3,5- 542.4
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2~
hydroxypropyl}-2-(2-thioxo-
1,3-benzothiazol-3(2H) -
y1l)acetamide
87 N-{(1S,2R)-1-(3,5- 536.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3-pyridin-
2-yl-1,2,4-oxadiazol-5~
v1l) propanamide
88 N-{(18,2R) -1-(3,5- 521.4
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(2-ethyl-1H-
benzimidazol-1-yl)acetamide
89 N-{(1S,2R)-1-(3,5- 525.3

a]lpyrimidin-3-yl)acetamide
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{(1S,2R) +1- (3, 5§~ meﬁltflmeodoenzyl )-3-[(341 ethyl be
ydr oxypr ppybs acet aMsOgr) -10k , 8- ( 1H 1, Z, 5- DERZOTT
1)-N-{ (15, 2R) - 1iaf B ubrahichkyiorobienzyl )-3{[ (3- eth
ydr oxypr bpyl } hegshdieeryl) anino] -2-
hydroxypropyl}-2-1[5-(2-
methylphenyl) -2H-tetraazol-2-
yllacetamide
92 3-(1,3-benzothiazol-2-yl) -N- 554.4
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-
methoxypropanamide
93 l-acetyl-N-{(1S,2R)-1-(3,5- 550.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-
phenylprolinamide
94 N-{(1S,2R)-1-(3,5- 523.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
2,3-dihydro-1-benzofuran-5-
v1l)propanamide
95 N-{(1S8,2R)-1-(3,5- 523.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-methyl-2-
oxo-2,3-dihydro-1H-
benzimidazol-1- yl)acetamlde
96  N-{(1S,2R)-1-(3,5- 551.4
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3- (6-ethoxy-
1H-benzimidazol-2-
v1l) propanamide
97 N-{(18,2R)-1-(3,5- 536.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(2,3-
dihydro-1H-indol-1-y1) -4-
oxobutanamide
98 N-{(1S,2R)-1-(3,5- 538.4

difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4- (2-oxo-1,3-
lbenzoxazol-3 (2H) -
yl)butanamide

-104-



102 3-(1, 3-benzodi oxol -5-yl)-N- 511.5 {(1S, 2R)-1-(3, 5-

di fl uorobenzyl)-3-[(3- ethyl benzyl)am no]-2 ydroxypropyl } propanam de 103

-{ (1S, 2RwWQ-06806823 522. 2 di fl uorobenzyl)-3-[(3- ethyl benzyCrasprizzps?

ydr oxypropyl }-2-(1, 3-di oxo- 1, 3-di hydro-2Hi soi ndol -2- 1)acetam de 104
-{(1S,2R -1-(3 5- 536.3 dnflunrnbenzvl) 3-1(3- ethyl benzyl)am no] -2

ydr oxypr ppy?d - 3 g}f@ Hpoko” ? di hydr ¢- 2i#% 30i|ndol - 2- 1) pr opanani de 105
-{(1S, 2R - 1- (3, 4§§é§ E g fobenzyl|) - 3- [(3- et hyl benzyl ) ani no] - 2

ydr oxyprppyl } -4 951Q,x§lproé§p}y i gnaiyhde | 106 2-(5-acetylthien-2-yl)-N 501.4

{(1S, 2R+ 1- ( 3, Spndidclkamabohenrydciranipé 31 et hyl benzyl ) am no] - 2

ydr oxyprppyl }acetam de 107 -{(1S,2R)-1-(3,5- 459.3 difluorobenzyl)-3-[(3-

et hyl bengyTipam pofs-41ydbonbRidiey Fg—~2y 1 i e3652¢ [|acet am de - 105 WO 03/ 006423

PCT/ US02f 22255 ?ma&ti_aa{zms -9R)-i- (3, 5- [555. 4 dilf | uor obenzyl )-3-[(3-
(18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl }acetamide

1ol 2-(1H-1,2,3-benzotriazol-1- 550.5
v1l) -N-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }hexanamide

102 3-(1,3-benzodioxol-5-y1)-N- 511.5
{(18,2R)-1-(3,5-
difluorobenzyl)-3-~[(3-
ethylbenzyl)amino] -2~
hydroxypropyl }propanamide

103 [N-{(1S,2R)-1-(3,5- 522.2
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
yl) acetamide

104 N-{(1S,2R)-1-(3,5- 536.3
difluorobenzyl)-3-[(3-
ethylbenzyl)aminol -2-
hydroxypropyl}-3-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
v1l) propanamide

105 [N-{(1S,2R)-1-(3,5- 495.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-oxo-4-
phenylbutanamide

106 2- (5-acetylthien-2-yl) -N- 501.4
{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl }acetamide

107 [N-{(18,2R)-1-(3,5- 459.3
difluorobenzyl)-3-[(3-
ethylbenzyl) amino] -2-
hydroxypropyl}-2-thien-2-
yvlacetamide

-105-



et hyl benzyl ) am no] - 2- ydroxypropyl }-2-(1, 3- dinethyl
tetrahydro-7H purin-7- 1)acetam de
di f | uor obwpal096433 [ ( 3-
ydr oxyphenyl ) - 4 oxobut anam de
di f1 uor obenzyl) - 3- r(3

et hoxypheny4°$- 4
di f1 uorobenzyl)

1) - 4- oxoput anam

di f1 uor obenzyl)

T-{(1S, 2

R) -1-(3
pvll-2

- bSbiR) abaldi Be 111 T-{

dggucgobe

o} m{t@

2. 6-di 0)

-2,6-dioxo-1,2,3,6

109 1-{(1S,2R)-1-(3,5- 511.4

et hyl benzyl ) am no] - 2- ydr oxypr opyl PCEA(SB2/22255
110 T-{(1S,2R)-1-(3,5- 525.4
ethvlbenzvl)an1no]-2 ydroxypropyl }-4-(3-

1SR -1 (3,5- 534. 3

T

2§%hﬁbb@nzy;9an1no] 2 ydroxypropyl }acet am de
tberabpdrod 7H-gutirior obenzyl ) - 3- [ ( 3
0-1,2 3 16-

ydr oxypr

1) acet am

dé%14

YAH?QStaWiﬁﬁT# th
13 5- 551/4

g]%ﬁﬁ@rggenz 1) [(5—

ethylbenzyl)amlno] -2-
hydroxypropyl}-4-(3-
hydroxyphenyl) -4-
oxobutanamide

Ib HZy1) am no] - 2- ydf oxypr opyl } - 4- (1H-i ndol -
epzothien-4-y1)-N 509.3 {(1S, 2R -1-(3, 5-

113
et hyl benzyl ) am no] - 2
t et rahydr o- 9H puri n- 9-

Sidi- | uor obenzyl ) - 3-[ (3-

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-{(1S,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-



et hyl benzyl ) am no] - 2 ydr oxypropyl } - 2- hydr oxy- 2- henyl - 2-t hi en- 2-yl acet am de
115 T-{(I S, 2R) - 1- (3, 5- 470.3 difluorobenzyl)-3-[(3- ethyl benzyl)am no] - 2-
ydr oxypr opplopo@4¢3 - oxi dopyri di n-3-yl) acetam de 116 2- (4Pchlusop225dx0- 1, 3-
560.3 enzothiazol-3(2H)-yl)-N {(1S,2R)-1-(3,5- difluorobenzyl)-3-[(3-

et hyl ben vl)anlnol-z vdroxvoroovllacet m de -106 WO 03/006423

PCT/ US02/ 22285 {1 75Tm{(1 32?0 1-( 492233 dj[f | uor obenzyl ) -3-[ (3-
ethylbenzyl)an1 QgiEnD q 1¥ éyl} 2- 2, 4 di hyldroxy-1, 3-t hi azol -

1) acet am de (2 3. 5- 588.4 difl uorobenzyl)-3-[(3-

et hyl bengyl )am G)]}ny‘dZ‘ox%er-)ﬁylpal’zﬁpyd—} f 2- (4 fluorophenyl)-1, 3-benzoxazol -
5-yl]acet am de klBackedn(i8s, 2R) - 1-(3,5- %71.4 difl uorobenzyl)-3-[(3-

et hyl bengyTipam wo] 12, Y roxXgpsopyl F - Z- (2-peei i n- 4-yl -1, 3- benzoxazol -

1) acet am de 120{dTEfupkSEKe2R)1H 13{335- 5085 difl uorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[2-(4-
fluorophenyl) -1, 3-benzoxazol-
5-yl]lacetamide

119 N-{(15,2R)-1-(3,5- 571.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-pyridin-
4-y1-1,3-benzoxazol-5-
'v1l)acetamide

120 N-{(1s,2R)-1-(3,5- 508.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-methyl-
1,3-benzoxazol-5-yl)acetamide

121 2-(2H-1,2,3-benzotriazol-2- 522.5
vl) -N-{ (18,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }butanamide

122 N-{(1S,2R)-1-(3,5- 566.4
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-(1,3-dioxo-
1,3-dihydro-2H-isoindol-2-
yl) -2-hydroxybutanamide

123 2-[2- (acetylamino)-1,3- 517.3
thiazol-4-yl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl }acetamide

124 N-{(1S,2R)-1-(3,5- 537.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-pyridin-
2-yl-1,3-thiazol-4-

vl) acetamide

125 N-{(1S,2R)-1-(3,5- 588.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-4-{4-

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

-107-



et hyl benzyl ) am no] -2 ydr oxypropyl }-2-(2-net hyl -

3-benzox

azol

122 T-{(1S, 2R) -

-5-yl)acetam de 121 2-(2H1, 2, 3-benzotri azol
1) - N-{ ( 1SyDRprds4¢8, 5- di fl uor obenzyl) - 3- [(3-
ydr oxypr opyl } but anam de

et
1- (3, 5-

11

-2- 522.5

hyl benzyl ) aairnuspz/2255
566. 4

di fl uor obenzyl) - 3 [(3 et th benzyl ) am no] -2 ydroxypropyl }-4-(1, 3-di oxo-
1, 3-di hydrc}zél—l- s b) W) -2+ 31 2- hydr oxybui&dnani [de” 123
2- (2- (acetyl ani {1o] “:EZ%be“ ) “Phl azol {4-yl]- N-{(lS, 2R) - 1-

. 1no —2— .
(3,5-dif] uorobe ; % Ayl benzyl') am no] -2 ydr oxypr opyl } acet am de
124 T-{ (1S, 2R) - ifednbis ﬁ)anqha‘,]llju@,sﬁbenzyl )-3-[(3- ethyl benzyl)am no]-2
ydr oxypropyl } - 2{}e2epaysniden- 2-yl -1, 3-thi azol -4-| 1) acet am de 125
-{ (1S, 2R -h=26 3, b= { 688z& -1 0z uor obenzyi ) =aBs[ § 3-| et hyl benzyl ) am no] - 2
ydr oxyprppyl } - 4efdruckdmmtyiyl-sulBonyl ) am no] phienyl }-4-oxobut anam de -107
VID 03/ 006423 PCPERISOR{92pEERo126 -1 (1S)2R) - 1- (3, 5- 560. 4

. g r )
di f| uor obenzyl) ng‘l{oggl!étﬁgﬁygb&‘ilzwr)aéﬁ noj - 2

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-
v1l)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-



ydr oxypropyl }-3-{4- [(nethylsul fonyl) am no] phenyl }propanam de 127
-{(1S,2R)-1-(3,5- 485.4 difluorobenzyl)-3-[(3- ethyl benzyl)am no]-2

ydr oxypr opplopabe4¢s H- pyrazol - 1-yl) pentananm de 128 T-{(1SpeR)USE2/£R55- 486.5
di fl uorobenzyl)-3-[(3- ethyl benzyl)am no]-2- ydroxypropyl}-5-(1H1,2,4
triazol-1l-yl)pentanamde 129 T-{(1S,2R)-1-(3,5- 536.1

di f1 uor opert?yl ) N3{‘ﬁ 32R) e'l“n;fl benzyl ) ami no]3%2-4drjoxypropyl }-2-(1, 3-di oxo-

1, 3- di hydr o- 2H- e Hjjgerl‘ 1P 6panam de 130 T-{(1S,2R -1-(3,5- 471.3

di f1 uor obenzyl ) fli ?‘9 o ?1} nzyI ) am nol - 2 ydrjoxypropyl }-4-(1H

i m dazol | 1-yl )bhl ﬁﬂ&ﬁﬂeﬁt@l) J}B&xo%u{a(nl;@ud%R) 1- (3,9 487.3

di fl uoropenzyl )+ 3-[(3- ethyl benzyl)am no]-2- ydroxypropyl}-2-(2,6

di hydr oxypyse m g Na4; 28k ac@et em de  132[T-461, 24R) - 1- (3, 5- 543. 4

di f | uor openzyl ) @3eiubBebeathiyFpenzyl ) am noj - 2- ydr oxypropyl }-4-(3-fl uoro- 4-

et hoxyphgenyl ) - 4etioskberard haniele 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
{(1s8,2R)-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
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133 3-(2-chl orophenyl)-2-cyano-N 526.3 {(1S, 2R)-1-(3, 5-

di fl uor obenzyl ) - 3-[( 3-
| - acet yl -Wo{00&42R) - 1- (3, 5- 524.4

et hyl benzyl ) am no] -2 ydroxypropyl } propanam de
di f | uorobenzyl) - 3- [ ( 3- PCT/US02/22255

134

et hyl benzyl ) am no] - 2 ydroxypropyl)-D henyl al ani nam de -108 WD 03/ 006423

PCT/ US02

22255

135 -{(1S,2R)-1-(3,5-

09.4 dif

et hyl ben
-{(1S, 2K
ydr oxypr
T-{(1S, 2
ydr oxypr
di fl uor o
apht hyl)
{(1S, 2R

zyll)*%lm
)-1-(3,B

opyl } -4
R) - 1- (3gb
opyl }-4

S}ZQQ—

ceEYl Vd‘Flbl)?
g?g oBehZy|
%Mph T

lu?ﬁ
hz;ez A
d|fluorobenz

1) ami
- OXO- 4 thlen-

YRIAYhphenyl ) - 4-
2- beutananlde 138

4-558t hy|
)-3-[(3-

1)-3-1(3

benzyl)
- 4- oxob
-1-(3,5

{ ( Hﬁ?*h@rﬁbénzyl
difluorobenzyl) -3-

ethylbenzyl) amino] - 2-
ydroxypropyl}acetamide

2 3tcEBylamidty [ DEeAZ YA, A NOss2. yar
peemoanmiaciel-1130 -4- (1, 3- bénzodi

)-3-1(3

146

N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (2-ethyl-4H-
[1,2,4]ltriazolo[1,5-
albenzimidazol-4-yl)acetamide

561.

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.

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.

149

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

{ [ {(methylamino) carbonyl] amino
}-3-thien-3-ylpropanamide

545,

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.

151

N-{(15,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)}-4-(3,4-
dihydro-2H-1,5-benzodioxepin-
7-yl) -4-oxobutanamide

567.

152

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

[ {(methoxyacetyl)amino] -3-
phenylpropanamide

554.
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oxdl

| uor obenzyl)-3-[(3-

phenyl ) - 4- oxobut anam de 136
et hyl benzyl ) am no] - 2

oxobut anam de 137

- et hyl benzyl)am no] -2
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oxypropyl } - 4-(2-
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et hyl benzyl ) am no] - 2 ydr oxypr opyl } but anam de
di fl uor obenzyl ) - 3-[( 3-
-1, 2, Womsadisaz ol
di f | uor obenzyl) - 3- [(3
et hoxyphenyl )-1, 2

2-yl

oxadi azol -5-yl ] pr

panan de

di f | uor opert#yl )
oxobut anam de h hi azol {2-yl)-N
. Y, mi
di fl uoropenzyl ), gg/ %uﬁ%@ngxiganlno] 2 ydr
03/ 006423 PCT/ U etMﬂpyra@ﬁty| - 4-chl or o-
1-(3,5-dif|uorobenﬁyYMp89$#@mekhylbenzll)anlno]
ydr oxyprop¥isi phgnyaabani e er) A€ (345 2] (axely| g
enzotri azol - 1- ya)lNerdbeh$;12R) - h3{ 3, 5-
et hyl benjzyl ) am gbjyipenzyl)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-

140 -{(1S,2R)-1-(3,5- 550.5
et hyl benzyl ) am no] -2 ydroxypropyl }-4-(3-pyridin-
-5- 1) butanam de 141 -{(1S, 2R)-1-( 3, 5PCHAB0H22255

et hyl benzyl ) am no] -2 ydroxypropyl }-3-[ 3- (4-

142 -{(1S,2R)-1-(3,5- 485.4
E3{ﬁ§§mje%h I%enzyl)anlno]&? 5ydroxypropyl }-4-(2-furyl)-4

538.4 {(1S, 2R)-1-(3,5-

oxypropyl } but anam de 109 WO

N-{(1S, 2R)- 558.3

mno)-2- (1H 1, 2, 3- 551.4

di fl uorobenzyl)-3-[(3-



ydr oxypropyl }ac
(3-

et an de

146 -{(1S,2R)-1-(3,5- 561.4 difluorobenzyl)
et hyl benzyl ) am no] -2 ydroxypropyl }-2-(2-ethyl

-3- [
-4H [1,2,4]triazolo[1,5-

a] benzi mweacles2y| ) acet am de 147 -{ (1S, 2R)-1-(3,5- 472. 4pcuitfshuzmedbenzyl )

-3- [ (3- ethyl
(1H1,2,4-triaz

benzyl ) am no] - 2-
ol-1- 1)propanam de

di f | uor opert#%1)
yrrolidip-I-yl-

difluorobenzyl)
{[ (et hy|] am no)
{(1S,2R)-1-(3,

23013;( f’pﬂ ét%be@Hﬂ%o)lah

ben

iﬁ@én E ﬁﬁazyl Jani
hﬁ(ﬁ:robﬁﬂ}b JaBkddRidag - 3-t
b- 552.4 dlfluorobenzyl

0]5024 yd

no] -2 ydr
i en- 3-vyl
)-3-[(3-

dr oxypr opyles-
{(1S, 2R)-1- (3,
ydr oxypr

opyl } - 4et

NELQBBIAYL - @, g et hyl Thi
B: f In67odenz i) F § Uas obenzyl
e i3/ 1enayil Fydnel-2H- 1, 5- b
hydroxypropyl}-4-(3,4-
dihydro-2H-chromen-6-yl) -4-
oxobutanamide

VR AL
)-3-[(3-
bnzodi oxe

164

N-{(18,2R)-1-(3,5-
difluorcbenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(3-ox0-1,2-
benzisothiazol-2 (3H) -
y1l)acetamide

526.

165

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

580.

166

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

508.

167

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

511.

le68

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

517.

169

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

518.

170

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

545,

oxobutanamide

-1

12-

hydr oxypr opyl } - 2- met hyl - 2
148 -{(1S,2R)-1-(3,5- 514.4

roxypropyl }-2-(5-

YEjacetamide 149 -{(1S,2R)-1-(3,5- 545.4

oxypropyl } - 3-

pr opanam de 150

et hyl benzyl ) am no] - 2-
ol -2- 1] acetam de 151
et hyl benzyl ) am no] - 2
pi n-



7-yl)-4-oxobut anam de 152 -{(1S,2R)-1-(3,5- 554.4 difluorobenzyl)-3-((3-

et hyl benzyl ) am no] - 2- ydroxypropyl }-3 [ (nmet hoxyacetyl)am no] - 3-
henyl pr opainagioaa23 110 WO 03/ 006423 PCT/ US02/ 22255 153 - { PCS/UBR)/2225K 3, 5-

552.5 difl uorobenzyl)-3-[(3-
ydroxyproovll 3 r2 oxo 5

154 2-cy
et hyl ben
et hyl pro
di fl uoro
oxobut an

(trlfluorone

et hyl benzyl ) am no] - 2-

hyl ) pyri di n-

and? i
zyl)am
panami
benzyl)
anm de

di f338o? obenzyl) -3- [
(8, 4- di nmet hoxyphenyl ) - 2-

1(2H) -yl ] pr opanam de
(3-

scmé@;wphf‘nw ) - N

o QT} 3-
15 i&d?if¥- -3-aﬁ$gdrbeumzyl)
1560d$6Y-2Sy DRysthn(&; 5- 5!

am no] - 2
B1.5 difl

563.3 {(is,2R)-1-(3,5-

ydr oxypropyl } - 4-
uor obenzyl ) - 3-[ ( 3-

et hyl ben
157 -{(i

Zylipam
S, 2R) - 1

RO{ (1&; 2Ry AT OXYyPpr Opyl ;- 4-
d{ Bubroded Ly 14 - [f(Buor obe
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(l-oxo-1,3-
dihydro-2H-isoindol-2-
yl)butanamide

3, Fels 1
nzyl)-3-[

uor ophenyl ) - 4-
(3- ethyl benzyl

173

N-{(1S,2R}-1-(3,5-
difluorobenzyl)-3-{(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-methyl-2-(1-
oxo-1,3-dihydro-2H-isoindol-
2-yl)propanamide

536.

174

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

520.

175

N-{(1S,2R)-1-(3,5~
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- {2-thioxo-
2,3-dihydro-1,3-thiazol-4-
v1l)acetamide

492.

176

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

v1) phenyl] propanamide

532.

177

2-(l-benzofuran-2-yl) -N-
{(1s8,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-
methylpropanamide

521.

178

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

535.

179

N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl)-4- (6-methoxy-
1,1'-biphenyl-3-yl)-4-
oxobutanamide

601.

-1

13-

oxobut anam
) am no] - 2-

de



ydr oxypropyl }-4-(3, 4- difluorophenyl)-2-nethyl -4 oxobutanam de 158
-((1S,2R)-1-(3,5- 517.6 difluorobenzyl)-3-[(3- ethyl benzyl)am no]-2

ydr oxypr opplopao@4by dr oxy- 4- oxo-4-t hi en-2-yl but anam de 15®CT/US02/22255
-((1S,2R)-1-(3,5- 565.4 difluorobenzyl)-3-[(3- ethyl benzyl)am no]-2-

hydr oxypropyl }-4- (7-nethoxy- 1-benzofuran-2-yl)-4- oxobutanani de 160

4-di benzo[t}aﬂ]firéh Ql%Flean‘gGsﬁ’l){lfi‘ 2RP-4-(|3,5- di f luorobenzyl) -3 -

[ (3 - ethylben Ob 9 j ydr, 9xyprop3 | }-4- oxjobut anam de 161
-{(1S,2R)-1-(3, gfh ;ﬁ sanobenzyl ) - 3- [(3- et hyl benzyl ) am no] - 2-

ydr oxypriopyl } - 2f ¥Srodyl) I@ecsyalnwlrdledam n-1(6H)-{ 1) acetam de -111 WO

03/ 006423 PCT/ USOZ/ 22255 162 2-(1H,1'H2,2' -biji m dazol -1- 509. 4

1) - N (1S, A)- I Bi13; 2xdi- i1 @os obenzyl ) - 3- [ 2,\5 4et hyl benzyl ) am nol -

ydr oxypriopy! } ac@t sivoterendy83-3([((1S, 2R) - 1- (3 551.5 difluorobenzyl)-3-[(3-

et hyl benzyl ) am qegxlzenzyl)aminol -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
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ydr oxypropyl }-4- (3, 4- di hydro-2H chronen-6-yl)-4- oxobutanam de 164
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ydr oxypr opplopa@4¢8- oxo- 1, 2- enzi sot hi azol - 2(3H) - 1) acet anpde/uB6%22255
4-[2-(acetyl am no)-4,5- 580.4 dinethyl phenyl]-N{(1S, 2R)-1-
(3,5-difluorobepzyl)-3-[(3- ethyl benzyl)am nol-2 ydroxypropyl}-4-
oxobut anamil@d AeH(1S R181‘2<R) 3 5- 508.%8dt f ||uor obenzyl ) - 3-[ ( 3-

et hyl benzyl ) am Y”E i)}é yl }-2-(3-o0x0-2,|3 di hydro-| Hi soi ndol -1 -
1) acetani de 16 ydré J- J, (s3, 5- 511/4 difludgrobenzyl)-3-[(3-

et hyl benzyl ) am n 1su31dnqa1ypzr opyinyads-(4- ydroxyphenyl)-4 oxobut anam de

168 - ((1S, 2R) - 1-1(13m50151§’l]44 di fl uorobénzyl) -3- [ (3- ethyl benzyl)am no]-2
ydr oxypriopyl }- 99h<vm|tﬁwu$ 0x0-4-1hj end3-yl but gnanmi de 169

“{(1S, 2R) - 2% 3, b Pt fior obenzyl ) - #(8- |et hyl benzyl ) ani no] - 2-

-8
ydr oxyprfopyl } - 2§ pﬁé‘“ﬁ yéfﬁimo

hydroxypropyl}-2- phenyl—2—
(4H-1,2,4-triazol-3-
vlthio)acetamide

191 N-{(1s,2R)-1-(3,5- 514.3
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-(5,6-
dimethyl-2,4-dioxo-1,2,3,4-
tetrahydropyridin-3-
yl)acetamide

192 [N-{(1S,2R)-1-(3,5- 540.4
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-(3-oxo-2,1-
benzisothiazol-1(3H) -
v1l)propanamide

193 N-{(1S,2R)-1-(3,5- 535.5
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-3-phenyl-2-
(1H-tetraazol-1-

v1) propanamide

194 N-{(1S,2R)-1-(3,5- 535.4
difluorcbenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-[5-(4-
methylphenyl) -2H-tetraazol-2-
yllacetamide

195 N-{(1S,2R)-1-(3,5- 483.2
difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2- (3-hydroxy-
4-methylphenyl)acetamide

196 N’'-{(1S,2R)-1-(3,5-
difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-
hydroxypropyl}-2-phenyl-N, N-
dipropylpentanediamide

197 N-{(15,2R}-1-(3,5- 453
difluorobenzyl) -3-[(3-
ethylbenzyl)amino]-2-
hydroxypropyl}-2-
phenylacetamide
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ydr oxypr
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ydr oxypr

opYlsh- 2
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w( LeBEIN YL - BFE1 ndol - 3-YI
94 f4QPobknzyli) F3-Udr obenzyl

e lbpi gk baminol -2-
hydroxypropyl}-2- (3-methoxy-

4 -propoxyphenyl) acetamide

) -sz10xo0acet am de

) - et hyl benzyl ) am no] - 2

3-[(3-

200

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

497.

201

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

499.

202

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

469.

203

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

467.

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.

205

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

513.

heterocyclyl-alkylamides

5

Synthesis

of

N-(3-amino-2-hydroxy-propyl)-cycloalkyl

[ (3- |
2- 1) but anam de
et hyl benzyl ) am no] - 2-
I soi ndol -
(3-

I soi ndol - 2-yl )acet am de
et hyl benzyl ) am no] - 2-
173

2-yl ) propanam de

et hyl benzyl ) am no] - 2-
175

and

of formula

(1),

formula (Ic) and

formula

(Id)
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2, 3-di hydro-1, 3-thiazol -4- 1)acetamde 176 -{(1S,2R)-1-(3,5- 532.4

di fl uorobenzyl) -3- [ (3- ethyl benzyl)am no]-2 ydroxypropyl}-2-[4-(IH
yrrol -1 Iwphengdspr opanam de 177 2-(1-benzof uran-2-yl) - NPCFAKBOZ22255

{(1S, 2R)-1-(3,5- difluorobenzyl) -3- [ (3- ethyl benzyl)am no]-2
ydroxypropyl) 2- ethyl propanam de 178 4-(1-benzofuran-2-yl)-N 535.4

{ (1S, 2R) ExamRl&.-1 dj f | uor obenzyl )-3-[( 3- ethylbenzyl)anino] 2-

ydroxypr@pﬁkheélgxogyt aﬁamd@ut 179,561 5x8h 1péra(ép,51 GRY - 4- (15, 2R) -1

di f | uor obenzy = yi benz 2 0] -2 yOroxXypropyl )y -4-{6- e

1, 1' - bi pheny dafiyqrokengydiduBah 44t gehviben and)) @ssi ng : PCT/USOZ/22255 180
3. (3 ohl atorsonaoly ol 98, 44415 2R 3(26355 it uor obenzyl) -3-[(3-

et hyl ben
di f | udr osénreyd) - 3- f{SﬁﬁéﬂhybBeﬁzquewnpﬁﬂazzn 1-yl)-acetic acid

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

525. 4

10

15

20

25

30

\\/,\\__;>——<;__>%—0H
_/

1

N-butylethylenediamine (2.0 mL, 14 mmol) and diethyloxalate
(2.1 mL, 15 mmol) are added simultaneously to ice-cold iPrCH (30
mL) under nitrogen. The resultant solution is warmed to ambient
temperature and then heated to reflux for 6 hours. The mixture
is then concentrated and purified by flash chromatography
eluting with 0.10 MeOH:0.01 7N NH; in MeOH:0.89 CH,Cl, to give a
white oily solid piperazine. This piperazine (2.4 g, 14 mmol)
is dissolved in dry DMF (25 mL), cooled to 0 °C, and placed
under nitrogen. Solid NaH (60% in mineral oil, 0.62 g, 16 mmol)
is then added and the resultant mixture stirred at ambient
temperature for 0.5 hr. The mixture is placed back over ice and
t-butylbromoacetate (2.3 mL, 16 mmol) is slowly added. The
resultant solution is stirred for an hour at ambient temperature
before it is quenched by the addition of brine and diluted with
EtOAc. The phases are separated and the organic phase is
further extracted three times with brine, dried over Na,SO,, and
concentrated to give a yellow-orange oil. The product 1is
isolated by column chromatography eluting with 1:1 heptane:EtOAc
with 1% of 7N NH; in methanol to give the ester as a white
crystalline solid (1.4 g, 5.0 mmol, 36%) (M+H: 285.2). The
ester is then converted to the corresponding acid i by adding
trifluorocacetic acid (6 mL) to an ice cold solution of the ester
(0.52 g, 2.0 mmol) in 10 mL of CH,Cl,. After stirring for two
hours at ambient temperature, the reaction solution is

concentrated under high vacuum to give i.
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ydr oxypropyl }-4-(4- et hoxyphenyl)-4- oxobutanam de 182 -{(1S, 2R)-1- (3, 5-
553.3 difluorobenzyl)-3-[(3- ethylbenzyl)am no]-2 ydroxypropyl}-4-(2, 3-

di hydr o- Iwo-b@osaesli oxi n- 6- 1) - 4- oxobut anam de 183 |-{(1S, 2le501/&255 538. 6
di fl uorobenzyl)-3-[(3- ethyl benzyl)am no]-2- ydroxypropyl}-3-(2-oxo0-2H

1, 3- benzoxazi n-3(4H) - 1) propanani de 184 J-{(-1% 2R) ~1—(-3;-5- 5104~

di f uor o6éRRyB) - 3- %K@heétlﬁypﬁe?&?l ) am no] - 2- ydr oxypropyl } - 2- ( 2- oxo- 2 3

di hydro-1, 3- bgn 185 2R (3,,5»cb
di fl>luor obenzyzlg) gg)_sag% ﬁ)gn@zﬁ) a?n ?1% Em%g’)%)dr o%%yogﬁl fs %?2 oxo 2, 3-

di hydr o- mmpb)anziamﬁddi@ﬂ 5(0 19 %cem arf de 1@60311 { (2S,2RnL1-qf3, &ry 408F6 is
di fl uorop%ggy{ee} ede dn (ouP!dy! heneyl. ac%@%g Euye" QEYBLODY ! o il A -
1H pyrrol-2-y - oxobut anam de -{ , ﬁ)- -(3,5-"522.4
di f1ubr otbéﬂalyir)oefL-[(ZB-S -etifiy hbenzythgam In@]-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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al pyrimdin-2-yl)acetam de -114 WO 03/ 006423 PCT/ US02/ 22255 189
-{(1S,2R)-1-(3,5- 598.4 difluorobenzyl)-3-[(3- ethylbenzyl)am no]-2-
ydr oxypr opyl } T&- [&- sphet hgh s @ | Ry¢)hyL @ rdirhgdno2 1B+ dheiesd - 11yP] 94- 7.0

ot ny| bonggl)am Aol 2 20 Tk cymr oyl C3oanbes i 13- AT Tob [N e a5, %
| t hi 0) ace®-&mi fdeolj)gl @(fxerthlﬂ:I(mgS a5f4w3 miditftletsorb{mnz@mb)roslop(:etate
ety anydr e o £ 20) BEEYRL P 155 =Ry fea o glRiuses: g, rdebn il
di f | uér obemzyire- 39 (QtllatdWI beszyl gt ao] adbydnoxyremppybhiuBe ( 3- e 2 41-
enzi sot higzal 2 1(3) 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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1) propanam de 193 -{(1S,2R)-1-(3,5- 535.5 difluorobenzyl)-3-[(3-

et hyl benzyl ) am no] -2 ydroxypropyl } - 3- phenyl -2- (i Htetraazol -1 -

1) pr opanawDde/04R43 - { (1S, 2R)-1-(3,5- 535.4 difluorobenzyl pc3A[S(B22255

et hyl benzyl ) am no] - 2 ydroxypropyl }-2-[5-(4- ethyl phenyl) - 2H—tet raazol - 2- 1]
acetam de 195 -{(1S,2R)-1-(3,5- 483.2 difluorobenzyl)-3-[(

et hyl benZ&9Pant h t}‘31”2‘3‘§/'dr EXY pristRAUEhy 3 3SHGAE 0BUU - Rt rﬁﬂlﬁl‘fénygﬂf)l'acéflﬁm de

196 ' - { (lerRhtkat a5 todidiveoraRenzydd -add 20! hykheszyl) aghieledd to
hydr oxypr opyl } - 2- phenyl - N, N dlcqu pyl pent anedi am de 197 -{ (1S, 2R)-1-(3, 5-

453 di f W6t z§ﬁ}t329(73bYet EVAPR) dfnofrer Ry oR9Pr dpyIY -l of
henyl acet@“@}f&%ollliéé@n@S/ﬁQ%ZéfP% h4-22292 nt98 En{d( 1RreRtlae3ng- 530

di f | uor obenzyl) - 3- [ (3- éthyl benzyl)am no|-2- ydroxypropy }-2-(3-fluoro-4-
r opoxyYpheiia )eitdidnd e 1 i vr {305, 2R) a1whidte. sg41dg(0.13 g, 0.21 mmol,

93%) (M+H:517.26) .

Example 3
Synthesis of 2-(4-butyl-3-oxopiperazin-1-yl)-N-{(158,2R)-1-(3,5-

10 difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-

hydroxypropyl Jacetamide dihydrochloride (208)

Step A 3-Oxo-piperazine-1-carboxylic acid tert-butyl ester
@)
HN N——<
/%
iii
15 Oxopiperazine (3.38 g, 34 mmol) is dissolved in 20 mL of
CH,C1,. Et;N ( 9.5 mL, 68 mmol) is added followed by Boc,0 (7.4
g, 34 mmol). The solution 1is allowed to stir at ambient

temperature for 3 hours, at which time the reaction is quenched
by the addition of brine. The phases are separated and the
20 organic phase is washed with brine, 1 M aqueous KH,PO, and dried
over Na,S0,. The mixture is filtered and concentrated to give

iii as a white solid (6.1 g, 30 mmol, 90%). (MS: M +H: 199.0).

Step B 4-Butyl-3-oxo-piperazine-l-carboxylic acid tert-butyl

25 ester
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di fl uorobenzyl)-3-[(3- ethyl benzyl)am no]-2- ydroxypropyl}-2-(3-nmethoxy

4- propoxyphenyl )acetam de 200 T-{(1S,2R)-1-(3,5- 497.6

di f | uor obwpaylod6433 [ (3- et hyl benzyl ) am no] -2 ydr oxypropyl } PET(U$02/22255

et hoxyphenyl ) acet arri de 201 T-{(1S,2R)-1-(3,5- 499.9 difluorobenzyl)-3-[(3-
et hyl benzyl ) am no] - 2- ydr oxypropyl }-2-( 3- hydrox 4- met hoxyphenyl ) acet am de
202" 1-{ (1S, 2R}- £° §t50n4@§ PXRIMSFordB_NAHE) - B Hy W oxy3Mmpli3 and n-

et hoxybewmamdmberowls} mﬁ phanyhfs ppanam Ly dded s dMFlSeaR)mﬂ (Bap-
467. 3 di fl uor obenz - et hyl benzyl ) am no] - 2- ydroxypropyl }-3-

henyl pr opahufrees 2%21 1- ({7(0131112)R)1§ @9dsd Iy an diel wlsherksRonsI oy Rf

et hyl benzyls) ami H%’Jlr?de yar %&y 0@%' hind1l 11@9&@%5 ®f anhydrous DMF under
(4- et hyl benzoyl’) - 1H pyrrol - 2 | ]acet am de 20

3- (1- but yl DiErpgPRZVINAERHELE - 51§h3 CO{@l@QfR)lsl -Y3oyed and the mixture
difl uor_olz%n%xk%réa[ 68 aﬁE*ﬂf\éhPeBéﬁ{ﬂaéf‘a{Ed}%] %rycﬁ %{ﬁ@wﬂa}&{ qpapan de;

Synt hesi s o 3- am no- 2- hydr oxy- propyl ) -cycl oal
quenched by the addltlon of brine and diluted with ethyl

acetate. The phases are separated and the organic phase 1is
washed with brine and dried over Na,S80,. The mixture is filtered

10 and concentrated 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 NH; in MeOH/CH,Cl, to give
iv as a colorless oil (6.8 g, 27 mmol, 89%). (MS:M+H: 257.4).

15 Step C 1-Butyl-piperazin-2-one
%}__\
N NH
/_/' \__/

v
Oxopiperazine iv 1is dissolved in 10 mL of CHyCl, under N,

and 15 mL of TFA is added. The solution is allowed to stir at

20 ambient temperature for 16 h. The solution is concentrated
under reduced pressure, dissolved in water, basified by the
addition of solid NaOH, and extracted with ethyl acetate. The
combined extracts are dried over Na,S0,. The mixture is filtered
and concentrated to give v as an orange oil (3 g, 19 mmol, 76%).

25 (MS:M+H: 157.3).

Step D (4-Butyl-3-oxo-piperazin-1-yl)-acetic acid methyl

ester



het er ocycl yl - al kyl am des of fornula (1), fornmula (lc) and S fornula (1d)
-116 WD 03/ 006423 PCT/ US02/ 22255 Exanmple 1 Synt hesis of

2- (4- but yWe23Bededxopi perazin-1-yl)-N((1S, 2R) -1 - PCT/US02/22255
(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no]-2- hydroxypropyljacetam de
hydrochl oride (206) 5 Step A (4-Butyl -2, 3-di oxo-piperazin-l-yl)-acetic acid
0O O ~CH N N N butyl ethyl enediamne (210 nL, 14 nmmol) and di et hyl oxal ate
(2.1, 15 myy 1%%?819@9@‘1 $imgptanegusly 4o M@r cold i REdHd 638  19.HL)
under nitrogen. The resultant solution is warned to anbi ent tenperature and
t hen heat@dl PHPYLERhY bamBENh0lP s55 ThE, nidxBummcl)s irhen Bbneéntmeghedoand
purified by.flash chmbOgr aplyn, ¢l gii ddt O &0 NeQHt 0503 n

Me OH: 0 89 CH2Cl12 'to give a  whit eY0|1:l @%% pi pe(r az2| ne. 'Thi's %ﬁmgre\lsr_g%:sne
(2.4 ¢, IladdmelJragyise ohrsisotlﬂlvedsvlu@rqn DMF g2bowed , teosked &b @m@eand

pl aced qggﬂgg rog Sol §, H (609 neral; oi 1 i's
t hen adde J%tﬁfggr gsblfl tantglﬁ‘l{\%t u%g s“%lllfqpe at al |iesht gufgéﬁgeec% afg p’gﬁ

0.5 hr. Td&Eimboureti ¢ Pl aBBPhacindveilitted andtht <vbyy| brarmaest at Ehez 3
m., 16 nm 0 Qr | t.ant qut10n| irred for an
hour at a@%%seénsts ?%en\sée%%%%&ge% bé?igrghl tgﬁ‘g 1%%e Ched by t‘ﬂes% di tltghn %f 1('lbrl ne
and di | utkiP@k ténd BcQAcatede aghases BakCGepalatedoahinédeadrayars phpbase is

further extra te three t| th ed ov 250/ nd .
concgﬁ)tra? ed %ta ed:m‘?'/\k%gr anﬁgyml &?ﬁ% pr odﬁ% ics?"%h?%oloécﬁéﬁlﬁy
col um crplmmasngaaphydneﬂaﬁl pgew the,501 hephanentttMAe: wist hf lPbeafed’ Nahbi3 i n
met hanol t9 h ester as a wWhite rystalline soli

369 (MHH rf%él\éf)tt %T © e8t&F i 8%t hBh'c o%}ife%f ed ¥ o THe c%C%lj‘are gongﬁﬁﬁ aC| d
i by addlcng:orﬁamofgiraphyaomtl e amcdrp(@: rrwsto:aimlmnceem&ﬂ@owthorsw the
ester 30 0 52 g, of CH2C12. After stlrrln for two
hours at ftogt&ﬁé’ggoh& 1?%he r BERE PO EUIAR i %L ¢ 2cl,) melh

15 to afford v as colorless oil (0.29 g, 1.3 mmol, 50%). (MS: M+H:
229.2).
Step E (4—Buty1-3—oxo—piperazin-l—yl)—acetic acid

)_
ﬁf\_/

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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concentrated under high vacuumto give i. -117 WD 03/006423 PCT/ US02/ 22255
Step B Synthesis of 206 A solution of i (0.12 g, 0.53 mmol), HATU (0. 25 g,
0.66 mMoONVY,03m00d2HOAT (0.09 g, 0.66 nmol) in 5 nL of dry PWF/US8222865 rred
for an hour at ambient tenperature before a solution of 5

[ 3-am no-4- (3,5-di fl uoro-phenyl)-2-hydroxy-butyl]-(4-ethyl_ benzyl)-carbamc
aci d ben®FeEPelt er D DO o -BILHS - A -RARFTaFFsdp¥ dpyret il atingd (0.3 i,
1.7 mol ) 4i-n3550d; O Sy MRS - 2L Ry d RS ey (Besphy ANt solution is
stirred overnight at anbient tenperature. Tﬁ/e reaction solution is then
quenchedbfﬁ?zwl?hccﬂﬁéa"a’dﬂiétqléinbéﬁzﬂ/l ¢€fer diluted with Et OAc, and the phases
are separated. The organic is further extracted with 3x 1M HCL, 3x
saturated NaHCO3, and 3x brine. The organic phase ig then dried over
Na2SO4, concentrated to an orange oil, and purifie col um

chromat ography eluting with 1:1 hept ame: Et%’dAc?Fﬁ ] the 15 N-protected
product as a white solid ( ek M%) ne N-protected product
is then conmbined with 10% bﬁ V\Biibht [ palil adi um on activated carbon (0.015
g, 20w % in 10 nL of WI afd plracedsupdier 4 psi of H2 for 3 hours.
The reaction mxture is then filtered, trated, and purified by
colum 20 chromat ography el uting with 0.040\OH: 0.01 7N NH3 in MeOH 0.95
CH2C12 to afford 206 as the free base. The HCl salt is prepared by
dissolving the free base in 1 nL of nethanof and adding 2 nL of 7N

met hafol i ¢ HC1 and concentrating the splution to give 206 as the HO salt
(0.03 g, 0.052 mpl, 60% (MrH 545.3). 25 Exanple 2 Synt hesis of 2-
(4-ethyl -2, 3VFRARTIGF Sz AL (91 36-% QIS MmR)Y 1. cegbiged ity ridhdnzyl)
-3- f (3+ethyl §enzys) raﬁalmo]andz-ﬁpliyﬂr<@xymrgpyb}@@e&]ﬁmﬂeirbysirnqu§rdl%e
(207) 30 _Step A (4-Ethyl -2, 3-di oxo-pi perazin-| -glg-acetl c acid O-O O ~CH
N N DMF " at 0 C” under N,. . h of

After a solution
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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11 -118 WO 03/006423 PCT/ US02/ 22255 To a sol ution of

N- et hyl pi perazin-2,3-dione (1.0 g, 7.0 nmmol) in 10 nL of t-butanol over ice
i s added wolo@od42C03 (1.1 g, 8.0 mmol). After stirring aPrCewsel/mses
t-butyl bronpacetate (1.2 nL, 8. 1 mmol) is introduced dropw se. The
resultant 5 mxture is stirred overnight at anbient tenperature. The t -
but anol Bsvehen aZestlespedidff Witieh @il bhe;ﬂaaeomleddt he BesiLdm/EEOHi sand
partitio E n The hase nd the

or gani ¢ gﬁgsgg%l\s\@ggktlrg%i 1 %?ﬁh&f %1 satura ed Na lve X BT ne;
dried oveemhlae$o4ndandr&@dmﬂ1msmned too ggivee 208e agsttdre atSLsa }Wﬁl tsmlzol i d
(0.35 g, |, cl9Y e es t nverted to the correspondi ng
acid ii by a%%qﬁn t%f- ﬁé%fogge |CI§%”%§i3Q§E) 0 an ice cold solution of
the eSter (0.35 g, 1.4 mmol) in 5 nL of CH2Cl2. After stirring for two
hour s at anblf tenperature the reaction 15 solution is concentrated under
hi gh vacEUﬁ%ge—gfve Hin quantitative yield. Step B A solution of ii (0.27
g, 1.3 msphihesi5Tof 0(2?D —g?, (2 mmju) 3%:@1@&@61(1013;6191N1{(95Uml))nn 3 nL
of dry DNE > fqQr 45 m nutes. Thi's sol ution
is then & 324 or o- phenyl ) - 2- hydr oxy-
butyl] - (ﬁyﬁkbyyprﬁﬁym%ﬁﬁqpaﬁébaHbC dd benzyl ester (0.63 g 1.3 mmol) and
N—neﬁ yl mor phol i ne (0.90 nngt in 3 nL of dré 25 DMF. The resulting
sol utfon is t P P dV%hRﬁiﬂﬁ? usipgi ERE MERParat dPECHPSthi IS me it
is quenchad kdnpaeaddsti @achof @t ur ghed: NaHGES andsdi Innde@giwi t fg)EtQAC.

The phases are separated_and the organlc phase is further extracted | x 1M
HCL,  2x (5&tbH e NENEes: ! FaRd L 2% R TR onditPed 8% e Mg dOsPrapracetate
concent r abedi hangh iHddiised rbynEokheay Ll At qgeaphy. ed34ing with 1:1

hept ane: Et OAc (500 nL) then 10% MeOH in CH2C12 to give the protected
product. The free base is then prepared by conbining the protected product
(0.1759, eQakf1&m®l ) and Pearl man's catalyst (0.04 g, 20% by wt) in 15 nL

of met hanol and pIaC|n
Synth631s 2-(1-butyl-2-oxo-1,2-dihydropyridin-4-yl)-N-

{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-

hydroxypropyl }Jacetamide (210)

Step A 1-Butyl-4-methyl-1H-pyridin-2-one

ey

ix

20

A solution of 2-bromo-4-methylpyridine (7.25 g, 42.1 mmol)

and 1-iodobutane (5.8 mL, 50.6 mmol) is heated at 100 °C for 16

h. The residue is triturated with diethyl ether to provide a

25 dark yellow gum. Ethyl alcohol (100 mL) is added followed by
the addition of 1 N NaOH (50 mL). The solution is allowed to
stir for 4 h and NaOH (1.5 g) is added. After 2 h the solution

is partitioned between ethyl acetate and H,0 and separated. The
aqueous phase is extracted with ethyl acetate and the combined

30 organics are washed with brine and dried over MgsoO,. The
mixture is filtered and concentrated to give a dark oil which is

purified by flash chromatography (1/1 : ethyl acetate/heptane)
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35 the m xture under 5 psi of H2 for 2.5 hours. The mxture is -119 WO

03/ 006423 PCT/ US02/ 22255 then filtered, run through a small plug of silica
gel, and womnments ated to give the free base 207. This ispcomsertresto the
HCl salt 207 by dissolving the free base 207 in 1 nL of nethanol, adding 2
mL of 7N nethanolic HCl, and concentrating 5 the solution to give 207 as a
white softed pOCT8dg, Dx2lasmmd, yO3%w (M 512.-26) Exanpké 32Systéesis of
2- (4- butwS 131+ xPéJé razin-1-yl) -N (1S, 2R) -1- (3, 5- 10 difl uorobenzyl)
-3- [ (3- et hyI enzyl) ‘ami no] -2- hydroxypropyljacetam de di hydrochl oride
(208) Step A 3-Oxo-piperazine-l-carboxylic acid tert-butyl ester O HNN-~

i i per 3.3 3 1) 1s. di I 0. of ., CH2C12.
B3N ( 0S5 BLT b5 NS Zadugatt o T b BT K " THE A . The
solution is aIIovved to stir at anbi ef erature for 3 hours at which
time the reaction is quenched by the oof brine. The phases are
separated and the 20 organi c phaseH with brine, 1 Maqueous KH2PO4
and dried. over Na2SO4. The M& } iltered and concentrated to give
iii as a white solid (6.1 g, nmmol, 90% . (Ms: M+H 199.0). Step B
4- But yl - 3- oxo- pi perazine-l-carboxylic acid tert-butyl 25 ester OY O NN O
iv -120 WD 03/ 006423 PCT/ US02/ 22255 A ol ution of oxopiperazine iii (6.1 g,
30 nmmol) and B- sbltiyloh 0dEd@yE3ddnthe 3% mmlb) 4,n anhydmees) Dk 6@ mi) and

anhydrous THF is added dropwise to a solution of IDA (2 M, 5.7

mL, 6.05 mmol) in 40 mL anhydrous THF at -78 °C. The solution

10 is allowed to stir for 45 minutes followed by the addition of
solid CO, (10 g). After 0.5 h the mixture is poured onto H,0 and
acidified with 1 N HCL. The solution is concentrated wunder
reduced pressure and extracted with ethyl acetate and CH,C1,.
The combined organics are dried over MgSO,, filtered and

15 concentrated to give a solid which is purified by flash
chromatography (9/1 : CH,Cl,/MeOH) to provide x as a white solid
(1.4 g, 66%). (MS: M + H: 210.0).

Compound 210 is prepared from x using procedures described

20 above in Example 3. (MS:M+H:526.2).

Example 6
Synthesis of 2-(1-butyl-2-oxopiperidin-4-yl)-N-{(1S,2R)-1-(3,5-

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

25  hydroxypropyl}acetamide (211)

Step A (1-Butyl-2-oxo-piperidin-4-yl)-acetic acid
0 0]

/_/_'NWOH

xi
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anhydrous THE (20 nmL) is added to an ice cold suspension of sodium hydride
(1.32 g, 33 mol) in 20 nL of anhydrous DMF under 5 a nitrogen atnosphere.
The col d wetob/oo@23 enoved and the m xture is stirred at amoirdansp2/tesper at ure
for 5 h, at which time it is quenched by the addition of brine and diluted
with ethyl acetate. The phases are separated and the organi c phase is
washed wi th bhi méxande doifedoyovigtinka2S@. (Thel nioxt br.& irsmdil | .t ep@bl ddi wnd

concentr e i i ch purifjze a phy on a
a1 OTAGE. 40° 11 oPEREad s W g ohil eptchnby RS, AREIG A

MeOH 7N BBi3 pisd Me@H/ LH2&E2. t 0 Tievenixtnras i cbiknrdze?st m I g(*ﬁe 8xg, a&7 ammol ,
89% . ( 7.4) 5 . Step But i hy 2-0one N NH v

Oxopi pe?/gz?ﬂﬁg&?\%él%ﬂdl sioolage |%O%f) osf Wéﬁeé% S)nder N2 and 15 nmL of TFA
is added. The solution is allowed to stir at 20 anbient terrperature for 16

h. Th I d duced
vater, basi {1 SRR AT FEOREF SbTTh Ra Ty B ErACT Sd T 45y

acet at e. abbee tmrmtam@ﬂee&t r(as%SyaéBd)drl«Md; o€ BRRSOA. The mixture is
filtered and concentrated to give v as an orange oil (3 g, 19 mol, 760).
25 (Ms: MtH: 157.3). Step D (4-Butyl - 3-o0xo0-pi perazin-1-yl)-acetic acid

met hyl esteplO O Y-\ O YOve N -121 WO 03/006423 PCT/ US02/ 22255 vi
C)(Op%é)eramt IS conbl ned vvlth d|| orp Iet | am ne
(0.5 ~ , = A , 1

br onpacet(at - (i@fﬂziof&ben%y&)rmDI[)(3L§tf@ﬁda@rldraﬁh@%$e2and the sol ution is

al | owed 510 stir
droxyprqpy acetamlde (212)

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

acetyl) -amino] -acetic acid benzyl ester

SUNNe
15 1

A solution of Boc-glycine (2 g, 11.4 mmol), DIPEA (4 mlL,

22.8 mmol) and anhydrous DMF (20 mL) under N, is cooled with an

ice bath. HATU (4.34 g, 11.4 mL) and HOAt (1.55 g, 11.4 mL) are

20 added and after 0.5 h amine R is added. The ice bath is removed
and the solution is allowed to stir for 16 h. The solution is
partitioned between ethyl acetate and 1 N HCl and separated.

The organic layer is washed with aqueous NaHCO;, H;0, brine and

dried over MgSO,. The mixture is filtered and concentrated to
25 give xii as a light orange gum (5.05 g, 94%). (MS: M + H;:
471.3) .
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tenperature for 2 hours, at which tine it is quenched by the addition of 1
M KH2ZPO4 and diluted with ethyl acetate. The phases are separated and the
or gani ¢ pwesg/i@2xnashed with 1 M KH2PO4 and sat urat ed aqerevusodzd2ax03. The
combi ned aqueous phases 10 are back-extracted with ethyl acetate. The

conbi ned organic phases are dried over Na2SO4. The m xture is filtered and
concent r &ted Bo gi (@& arPigixo mpéhazsnplrmlfh@@eliycrf ras@ bemndn@msdgraphy on a
Bl OTAGE 40S colum eluting with 500 hept ane followed by 1/1 .

hept ane/ Et OAc and 9/1 . CH2C12/ NbCH 5 to afford v as colorless oil (0.29
g, 1.3 mol, 50% . (Ms: MH  229.

(4-Butyl - 3- oxo- pi perazin-1-yl)- acetﬁ O -/\\-OH N N 20 vii

Oxopi perazine vi is dissolved in dnol and a suspensi on of

|'i t hi um hydroxi de nonohydrate (0 7 1 nnDI) in 5 nL of water is added.
The m xture is allowed to stir nblent tenperature for 3 days. The

m xture is concentrated 25 under rédtluced pressure and suspended in water.
The mixture is treated with 10 nL acgiigf acid and extracted with Et CAc.
The conbined organic extracts are dried over Na2SO4. The mi xture is
flltered and tofremdigted ®id Jrodi e HOi-2agmgleoiar pédedotd a(8eUBEipn 0.7

556%. JLNPaMEE &l2ad) (39 ﬂ?%ﬁ@u%l 0084 23,) PGHaHP0%, 22208 o StER, F
[3 (2 (4- Butyl 3- 0Xx0- plpera2|n-l-y -acetylamn

- 4-( 3, 5- 8he| getvephenyty - ZegMiEchndert we]duesdepmssub@naydi)th@rb@wid}leaci d
benzyl e§Eeba§%igﬁgne&{ga%wgeﬁucﬁﬁﬂblgﬁd %queous 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

s
fo©

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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5 viii Oxopiperazine vii (0.16 g, 0.75 mml) is conbined with HOAt (0.11
g, 0.81 mmol) and HATU (0.31 g, 0.82 mmol) in 5 nL of dry DW at 0 C under
N2. Afterw0.03/0bs423 sol ution of diisopropyl ethylam ne (0. 3®CrsSo222255m0l )
and [3-am no-4-(3,5 10 difluoro-phenyl)-2-hydroxy-butyl]-(4-ethyl
-benzyl)-carbam c acid benzyl ester (0.38 g, 0.81 mml) in 5 nL anhydrous
DVF is addedl:/MERE) sbdugion ¥is7 alsl ewwtlite solidfOr.61@,h586) anbidnit M +

t enperatyre T?ﬁ reaction is quenched by the addition of 1M HCl1 and
diluted f’ﬁ yl acetate. The phases are separated and the aqueous 15

| ayer is extract ed with ethyl acetate. The conbi ned organics are washed
with 1M at ur queous H and drjed er SO4 The m xture
is fil telrglg%paéd coﬁ%:(eagf Pat. %dgt d’l\gx laperaﬁqﬂ i |yc\f< ?agepurl |ed by flash
chr omat ogr aphy on a BI OTAGE 40S coI um @luting with 400 nL of heptane,
followed by 1 L of 2/1 : 20 heptane/Et and 97/3 : CH2C12/ MeOH to give H
as a yellowoil (0.2 g, 0.3 nmol, 40%". (®™: M+H: 665.3) Step G 208

Oxopi perazine viii is dissolved in 10 RL met hanol and 25 palladium (11)
hydroxi de (0.04 g) is added. The m xfurefis hydrogenated at 3 psi for 2
hours, filtered and concentrated to i a colorless oil which is purified

by flash chromatography on a Bl OTAGE ¥0S colum eluting with 97/3 :
CH2C12/ MeOH fol l owed by 97/3 : CH2C12/ MeOH and 90/9/1 : CH2C12/ MeOH 7N NH3
in MOH to -123 WD 03/006423 PCT/ USpP2/ 22255 give a colorless oil. The oil
is digsolved in 3 nL MeOH and treated with 2 nL 1 N HCL in diether ether.
The sOlvents are renpbved under reduced pressure to give 208 as the bis HCL
salt (0.030 g, .05 mmol, 17%. (Ms: M 531.0). 5 Exanpl e 4 Synt hesi s of

(2R) -2- (4-Dbyt wlx{éu%oe!fp% 1@4b 1be¥£21né\l'xi*(rl go 2Ry, 10
(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)am mot roxypr opynf pr opanam de

(209) 10PE&4fpdane2209) | zndrEggdt ed ugilig lﬁh@mﬁgdstﬁés@tlmmmm 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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in Exanple 3 with the substitution of nethyl (s)-2-

(trifluoronethyl sul fonyl oxy) propionate for nethyl bronpacetate for the
synt hesi swofo3ioodses nedi ate vi. (MS: MtH  229. 2). 15 Exanpl e PeT@snt/tmsi s of

2- (1-butyl - 2- oxo-1, 2-di hydropyridin-4-yl)-N { (1S, 2R -1- (3,

5-di fl uorobenzyl) -3 - [ (3 -ethyl benzyl)am no] -2- hydroxypropyl)

acet am ded¢2uoyn SPfépa pdlBuop of- gerhgbyl Heysddhtixn22eonae G- Q091 XR1.A

sol ution - ro y ( g, 1.mm a d t ane
(5.8 ni, m@%l?_ gl ﬂ‘Iﬁéeat %gxé%gjl083tzf§l?“) 6 ﬁﬁ he lrc}ég?d&gﬁ]cgktgr :{t%ﬂr at ed
with di eshyrr@rﬂ hen taddptmvndb 4225 ddr kegast Rrimtugehy| Bieohetct(iG0 nl)

i s added I byhehh n_ of 5 J.on |s

al | oned EQL 3?3\69?0 hggﬁgg#\é\@ tﬁ %& %l 91_%% gosAqud;[Q Jf}# <ution
is pabti spbuedolbeaméerthemhyﬁlxta@@ttaﬂe mrH20m$wmmt@nbthDﬁe emfueous
phase is,extracte eth gtate_ and th d_30 QLgan

washed V\Aﬁ rﬁ]elg%%maez’rl ‘e (t):\]/'ﬂéﬁ’lf ﬁ/g%’fﬁ aﬁ'nhe urwg%leéf’ Hh re%:lul?i—’lntae
concent r abétluho gihMeraddar k diiedwhi ¢hodsum pursmfllfadeby flmhecrbrionataogi aphy
(/1 : et h¥ cet at /he tane} 24 WO 03/ 006423 PCT%BOZ/ZZ%?S to. pr ovi de
ix as a yel'FoW oi 1= 295°¢3, PSS sPERST e (MS M 186.%) Yot 8 B4

(1- But yl Pﬁrﬁ)f(beat;ﬂardl mdrcflpysh dlclELdmI;ll )el&mﬁdt&bgi@lpdly O@ibhkaN 583 17A

sol uﬁibon of r| di pydrous TH

nane
Sqedd o BRGF SR adatieb® opied soeden " (B ofGos Shn 351 1 Tap
anhydr ouseTHvabit 781}ENMﬁ1e 390 WHzon cbRlis &l 4 oyed(dgo stir7foruddb mnutes
fol | owed bg the addition of
4,20 (q, J = 7.0 Hz, 2H), 3.30 (s, 0.5H), 3.28 (s, 0.5H), 2.67-
1.55 (m, 8H), 1.43-1.11 (m, 10H), 0.90 (t, J = 7.0 Hz, 1.5H),
0.90 (¢, J = 7.0 Hz, 1.5H).
15
Step B (3-Oxo-cyclohexyl) -acetic acid

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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solid CO2 (10 g). After 0.5 h the mxture is poured onto H20 and acidified
with 1 N HCL. The solution is concentrated under reduced pressure and
extract edwaioBloaehyl acetate and CH2Cl2. The conbi ned or gamiuss2/zxes dri ed
over MgSH4, filtered and 15 concentrated to give a solid which is purified
by flash chromatography (9/1 : CH2C12/MeOH) to provide x as a white solid
(1.4 g, 88% . CPUE:) M +2 H1-210.20)(m, Capound -2160i 82 pfepadid: fEIMMS using
procedur g dqﬁcrllt?]ed 20 above in Exanple 3. (MsS: M+H: 526.2). Exanple 6
Synt hesi s of 2- (1-butyl-2-oxopiperidin-4-yl) -N (1S, 2R -1- (3, 5-

di f1uorobenzyl)-3-[(3-ethyl benzyl)am no]-2 25 hydroxypropyl]acetan de
(211) Stespgé e1- Bu%:; 2- 0X0- pi peridin-4-yl)-acetic acid 0 0 OCH /--Z-N
t~-~ 55 w0 006423 PCT/ US02/ 22255 A mi xture of pyridinone x (0.81
g, 3.9 mol), Tpakl adnumd(d;dﬂ)udl)pdr@)ﬁ Gei@0 x84 ig)(2andmg5 mtszmmh)armidl S

hyd S. m xture s fil eredto Xi asa
ol or Pesd S PRt aoR BT 1600y Lot RE Wi 1y S A nbhena otu TeobY i
from xi ahilnglﬁeodedure& deissrabéeld aIB(we (a1 3Exanpl e. 35(8161%% elnd)) . the

(MS: MFH: 530, 1 e 7,10 hes of 2- ut yl
5- di oxopit F&r a2 zrﬁ F?re N°E1E° {"5 dqu(Ci u‘g? %?1%‘{/?)8@]3““0“ is
((3-et hylalddazyla) sammn]on- >f hydarmx;cpmomzl padet rudste- {hdha)l ) Steps Aethyl -

g(l?ieg%éle gé%arg ?'8 I net ht}ltaﬁ-é—egrt(S%t o>éyceir t%on¥n no-prggg'%gcli éggpc(l) gacetl c
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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O NH 15 xii A solution of Boc-glycine (2 g, 11.4 mmol), D PEA (4 ni,

22.8 mmol) and anhydrous DMF (20 nL) under N2 is cooled with a

n ice

bat h.

HATU (4. 3wog3/odes23t nL) and HOAt (1.55 g, 11.4 nlL) are ZO adaamomextsafter
0.5 h amne Ris added. The ice bath is renoved and the solution is

allowed to stir for 16 h. The solution is partitioned between

et hyl

acet at e &h@rl1AN HGI- GhdPxsegardrhdxyl T lomganiacidageethsl veegtead wit h
aqueous NaHCOBi H2O, brine and drigd over MySO4. The mixture is filtered

and concentrated to Z5 give xii as
+ H  471.3). -126 WO 03/006423 P
(2, 5- Di oxo- pi perazin-1-yl)-acetic
Xiii-Internediate xii (4.8 g, 10. '
anhydrous CH2Cl12 (10 nlL) and TFA (10 ni
are renoved under reduced pressure and

| i ght orange gum (5.05 g,
02/ 22255 Step B

benz%l ester Op | \

V¢ %Ehdded to a solutio

94% . (Ms: M
NOO,~ N H
n 5 of

%Epder N2. After 2 h the solvents
residue is partitioned between

CH2C12 and aqueous NaHCO3 and separat®&dii The organic |ayer is dried over

—_—

MySO4, filtered and concentrated to give a solid that_ is triturated with

heptane to gi VESKHSH Z¥iiiols (REPRAGISTU ¥2. 8°%§, YASo I frelehewnss

L1).

Step £ (4nBHéyby2thedimexhopi Hesazibed - §b) tREebystiagd b henzylestRst gfviO p N

O'"~N Y

- above: 'H NMR (300 MHz, CDCl,) & 4.44-4.12 (m, 4H), 2.88-1.22
(m, 16H).
Step B (3-Oxo-cyclohexyl) -acetic acid

O

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,
1541 Cmd; 'H NMR (500 MHz, DMSO-dg) & 7.78-7.74 (m, 1H),
6.89 (m, 7H), 4.95 (s, 1H), 3.95 (g, 1H), 3.67 (s, 2H), 3.46
1H), 3.02-2.99 (m, 1H), 2.60-2.54 (m, 4H), 2.20-2.12 (m,

1.93-1.82 (m, 5H), 1.54-1.36 (m, 2H), 1.18-1.08 (m, 4H);

25 m/Z 473 [C27H34F2N203 + H]+,‘ Anal. Calcd for C27H34F2N203: C,

H, 7.28; N, 5.93. Found: C, 68.40; H, 7.06; N, 5.85.
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15 xi v Di oxopi perazine xiii (1.0 g, 3.81 mmol) is added to a m xture of
NaH (60% O0.18 g, 4.57 mmol) in anhydrous DMF (20 nL) under N2. The

m xt ur e twons/oém@eogenous and 1-i odobutane (0.48 ni, 4.19pomnish2rrs5added.
After 16 h the solution is 20 partitioned between ethyl acetate and H20 and
separated. The aqueous layer is extracted with ethyl acetate and the

conbi nedEXérﬂgéﬂll:% are vvashed w th H20, br| ne and dried over MySO4. The

m xture i , Qj A éi]ed by
flash chfg ~ A ‘ L

PCT/ USOZ/(ZZESB}’lGbmﬂ)N@@ﬁbam@cqaaedxbanzad &S\Marte sol id (0 6 g, 0% (IVB:
M+ H 319.3 Ste tyl 5-di 0z P azln ae Cl
OHNO NS5 Y% & p ng 41:ur31 Ofo%I o%g ?%éra(;?ﬁ%uoxﬁov b(eélxéx)lé 53 %66%%
Pd/ C §0. béﬁzg;aranda)EtzGﬁy(d:t@xpr)ropylﬂyctralgmnat:edaa:tLdZOtpst }fmixryJB ehste'lEhe

m'xture| fi Iter on oprov as, an af f

solid (O. Zg % 97 [n%? § n%génﬁglf‘li sf“"t?ﬁgpéflec?%rr%‘m XV
usi ng procﬁeduhgérdescn‘Hbedndabowe aﬁ Exauplle &dd(eHBH&thié[ElcélﬁofdﬂnaEkanpl e
8 Synt hesLis_of { -1 - 5 di,f | yor obenzy - 3- 3- ,

et hyl ben§§l ?arﬁ“}r}z] ‘gf‘hy‘ml@ypr op 2 5P3VE%8 4 15 oBéF‘B‘%I oHEx AR ani de
(213) St epmpeaf{1BOemd-qrriapgl- €yel anaxyl )EHelnhe iael dsdgeéhyted 2B t@ster O
CC)ZEt10

10%

C%%?%e and concentrated to remove most of the THF. The residue
is diluted with ethyl acetate and separated. The organic phase
is washed with 1 M KH,PQO,, saturated NaHCO; and dried over NaySO,.
The mixture is filtered and concentrated to a white solid which
is purified on a BIOTAGE 40M column eluting with 400 mL of

15 Theptane followed by 4/1 : heptane/EtOAc to obtain [3-tert-

butoxycarbonylamino-4-(3,5-difluoro-phenyl) -2-hydroxy-butyl] - (3-
ethyl-benzyl) -carbamic acid benzyl ester as a white sclid (15 g,
26 mmol, 71%), (MS:M+H: 569.4). This compound (6.0 g, 11 mmol)
is dissolved in 10 mL of anhydrous CH,Cl, at 0 °C and 10 mlL of

20 TFA is added. The solution is warmed to ambient temperature and

stirred for 3 h. The solution is concentrated, diluted with

EtOAc and washed with 1M NaOH. The combined organics are dried
(Na;S04) and the mixture is filtered and concentrated to give

desired compound as a white solid (5.0 g, 11 mmol, gquant.

25 yield), (MS:M+H: 469.5).

Example 11

The following compounds are prepared essentially according
to the procedure outlined in CHARTS 3A-E and set forth in
30 Examples 1-10.
(a) N-{(18,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-
(ethoxymethyl)piperidin-1-yl]lhexanamide (compound 215) ;
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xvi A solution of sodiumnetal (30 ng, 1.30 nmmol) in absolute ethanol
(4.0 m) is stirred at -100 C for 0.5 h. Diethyl 25 nalonate (3.5 nL, 23
mmol ) i s wodsdoat3 - 10 C foll owed by -128 WO 03/006423 PCPCUSGRE/22255
addition of a solution of 6-propyl-cyclohex-2-enone (3.0 g, 21.7 mmol) in
absol ute ethanol (3.0 nL) . The reaction mxture is stirred an additional
12 h at room tehpefztiute.{ (The2Reatt | drb - diifliugrebeszyhem3 atiXtified to pH 3.0

wi th 10%.bydsggen, o ardde -5 nsal- Ui then _extracted several tines with
di et hyl %tﬁgr. %%8 coﬁ%ﬁnéd_gtkg%yégﬁégﬁizg gre washed with water, and

sat ur at ed etsodvoetlohl ) eviipge i ddni- @dy { Boekanamsidlef dcepofind t 2k&d, and
concentrated eryr pressure.t i.el | Low oil. Purification by
flash col umm gﬁfoﬁ%t@@#ﬁ% & Es??f%a?lé%ggé;#%§%ﬁé§ahes}gthyI acetate) gives
di est &r evhylbe07yg)l) HiiXolag -ayBrghypromtl jow-didl-: 1H NVR (300 MHz, CDC13) 5

4.21 (q, J.z.7. ) .4 20 J =7QH, 2 3 s, 0.5H), 3.28
(s, 0. 5m(%t§?’%‘f’?e%§§%%ﬂéﬂ)l? ?.ggl-fi‘?ﬂtla“(anm;%foﬁf?g%?‘é’éd?%%’J = 7.0 He,
1.5H), 0.90 (4) J(28)7N0{Hzs, 2R5H) - (15 St uBrEBetxpl Ly®t Dteexyl ) - aceti c
acid O 6,-+ CO2H xvi.i -A_solution of diester xvi (2.37 g, 7.94 mol) in 1
N 20 poFg§¥%Bﬁ??£jra>ﬁQ§g'€I§¥§§°ﬁ¥Pr3R¥ '7§ﬁﬁér) is heated at reflux for 2
h. The rdachoryméshydoglig@rtidinednyl kpperataniele dcbmpednd veid) ;wat er and

T2 86N b e EPB e (SoP it BHO A EHAR "Roa(ed at reflux for 2 h.
The reactiaplbsne@old i -25hy a0k er@eFiat-ur-g4and extracted several times
with nmethylene chlaride. The conbjpned organic phase is washed with water,
saturate e§88¥%ﬂ?£hﬁiﬁ9%¥§FlgFPéa'Y%QH?1ﬁﬁ Vilahep) bt epapide  Amgmpound
concentrated; under reduced pressure to yield a light yellow oil.
Puri Tication by, 11 asly ol ym, ohy ot ear apiy (SULLeR, P13 (5.
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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30 hexanes/ethyl acetate with 1% gl acial acetic acid) gives carboxylic
acid xvii (1.42 g, 91% as a white solid: 1H NWR (300 -129 WO 03/006423
PCT/ US02/\®D23/606404Hz, CDC13) 5 2.71-1.12 (m 14H) , 1.11-0r82/ySm/2225§ ; ESI
MSmz 197 [M- H -. Step C 213 5 To a stirred solution of acid xvii (244
ng, 1.23 mmol) and N, N-dllsopropyl ethylam ne (214 pL, 1.23 nmol) in

met hyl ene chibri d@)7No {{L§. PB) atided HRMG10518bagzyl) 35 hifol ) and the

reactiong t| for 42 4o i added a

sol ution g@%yafnz}ﬁlo aﬁr{ ?g]SQdP??uo%Jcﬁ)gl ?%%ghzi)#{ rb G-

benzyl anpnngbmmﬁlzrd}ln L590) h’gtarlarﬁsﬁiermmpoppdepaﬁbd accor ding to the
procedure fou I / fi ed June 29,
2001) and N, N | i sopropyﬁq?ﬁy %&pﬁel%%éﬁr}ﬂgfgggn§%ﬁl3 ! met hyl ene

chl or$ dee@ﬁyDbeuLz)yla)mhlmbé pehptioxyprogyirle 2i-94- gropm:eyblpﬂiardilrni—twogen for
18 h. The lgg onpl pgugéu gf)n 15 diluted with additional nethylene

chl ori de¥ a d sodi um bi carbonate, 0.5 N hydrogen
chloride sol utm)on, 289&1Nur{a1ledzabd1um chidirfilderodenedl ( sodi m sul fate),

resi due. SCBULPTTRA COH ) #1 O GO an B oBF GBFYY B edn 3703 20

nmet hanol {epéyt enenicld (@cimdelngi ¥28) 213 (360 ng, 33% as a white solid:

52 54 C IR ( TR) 2960, 2932, 1698, 1627, 1596 1533 500
I&D30D) 6% 33 A IBUENRT 31 -1 PETIE RN -V B ?@55 621%21(%'? é

6 79-6. Galfnmoﬁéﬁenzy@ 08~ 4 00 ﬁn&tﬁ?ﬂphed%l]%y@l@ﬁréﬁ?l]iﬂmnd§—a5 3.19 (n]

1H), 3063 J](I_?]ﬁ 287 2.83 Hé 2.69-2.64 (m 2H), 2.62-2.56

(m 1H), ¥ E‘AXYZ’%’Y eXi‘Pﬁ‘ml 1%0‘19 rQ( ) , 1.69-1.65 (m 2H) ,

1.37-1.32 (m (p)8H)(23s 16-%.(08, éﬂ) 2H)3 65 9Qu88chbehzyH) -3- HIl- (M5 Mz 515
[ C30H40F2N203 + Exa Ie 9 Synt he5| s of N-{(1S 2R) -1-

(3, 5- dlfFEBY%EEﬁﬁKA)CYQ§OP(§PY1 amino}-2-hydroxypropyl) -2- [4-
eag%hbenwtm@mﬁ@ahﬁ )M geexdPAOPYF) T 2 { Gre@¥9a Y6 018t Al AtRi AN ABouhd 14)

230) ;

(q) (28) -N- ((1S,2R) -1-(3,5-difluorobenzyl)-3-{[1-(3-
ethylphenyl) cyclopropyl] amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl) piperidin-1-yl]hexanamide (compound 231) ;

20 (r) (28)-N-((18,2R)-1-(3,5-difluorobenzyl)-3-{[1-(3-
ethylphenyl) cyclopropyl] amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl)piperidin-1-yllpentanamide (compound 232); and

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

25 pentylpiperazin-1-yl)acetamide (compound 233).

BIOLOGICAL EXAMPLES
Example A
30 Enzyme Inhibition Assay

The compounds of the invention are analyzed for inhibitory
activity by use of the MBP-C125 assay. This assay determines
the relative inhibition of beta-secretase cleavage of a model
APP substrate, MBP-C125SW, by the compounds assayed as compared

35 with an untreated control. A detailed description of the assay
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WO 03/ 006423 PCT/ US02/ 22255 Step A 2-(3-Oxo-cycl ohexyl)-mal onic acid
diethyl ester O 6Y CO2Et COREt xviii Diester xviii is prepared in 88%
yi el d frowoogobabex-2- 5 enone by the nethod described forcrthmsozynshesi s of
di ester xvi above: 1H NVMR (300 MHz, CDCl13) 6 4.44-4.12 (m 4H), 2.88-1.22
(m 16H). Step B (3-Oxo-cycl ohexyl)-acetic acid O 10 CO2H xix Acid xiXx
is pr epapenaﬁﬂﬁtém% yiagl dber ofruh@st dioxxviekpmbyet heln mét-Bod Hesent baw f or

t he synt Xvigd 1 13) ? & %}% 7H) ,
A h§ ﬂfi BB e §5Q[(\fg5é%%§) ME%] B TEH, phpfs At foslied Bry ep C
214 214 mslp@eepabladimg 28%tyiiel dMBanmaélule(lo@rlthheemtlh@bl 12fespuiryed for
t he synt hesj;s of:- 2 (St.ep above. _whi I' 5-149.8 C IR
(ATR) 33?L§§a§25£8€ %‘350%170%6 1(%5%,81%9%‘5“%%?1? mlziq‘eH H%/gg(%%%rﬁ‘\}i%e
DVBO- 816) eB6z¥ng 8iF. ddr{wgd IfHfjom hi2dn Gr@On( misgkk, ad. 86s¢sibdd)in 31954 s,
1H), 3.67 ( 3. 1 2.99 2 60 54 ( 4%9,
2. 502, 155 (f1 3%99 fé"’g%frf 83" 5%1 gﬁé? ‘1’:’5r4e‘(1°m§’é H)“tlﬁrﬁ’ro ugks PRd e
4H) ; ESIfhEﬂQEemgﬂh¢%ﬁ&yh@2ﬂH&4EBhE63ds—IﬂSQIJAnahd GahcﬁefpteﬁQBéB4FQﬁQ03
C, 68.62 H.7.2 nd:. C, 68.40; H 7 N, S. 85 131 WD
03/ 00642§X%%0%F§5‘25%939 Ef&ﬁ%?e S SPREREsi $'o r?%"‘ﬂ?&’?‘. G-
(3, 5-di f baseopipdhemt wadohiwdeoxry- butyl] (4-ethyl - benzyl) carbam c acid
benz+ ester T solutlo of 1- 5-di f | uor o- bené )-3-(3-ethyl- 5
benzy! ani no) - 2# Ol?@%fr -pP pyHiE c& Eéfﬁl?c Hi @UperEeBut yqoresF§F‘mp 96. PYy, 37
nﬂD|) angmhtheddwdyanbne the. Z2nymed4 MIRLyabd olucts. One exemplary
ELISA uses an anti-MBP capture antibody that is deposited on
precoated and blocked 96-well high binding plates, followed by
incubation with diluted enzyme reaction supernatant, incubation
15 with a specific reporter antibody, for example, biotinylated
anti-SW192 reporter antibody, and further incubation with
streptavidin/alkaline phosphatase. In the assay, cleavage of
the intact MBP-C125SW fusion protein results in the generation
of a truncated amino-terminal fragment, exposing a new SW-192
20 antibody-positive epitope at the carboxy terminus. Detection is
effected by a fluorescent substrate signal on cleavage by the

phosphatase. ELISA only detects cleavage following Leu 596 at
the substrate’s APP-SW 751 mutation site.

25 Specific Assay Procedure:

Compounds are diluted in a 1:1 dilution series to a gix-
point concentration curve (two wells per concentration) in one
96-plate row per compound tested. Each of the test compounds is
prepared in DMSO to make up a 10 millimolar stock solution. The

30 stock solution is serially diluted in DMSO to obtain a final
compound concentration of 200 micromolar at the high point of a
6-point dilution curve. Ten (10) wmicroliters of each dilution
is added to each of two wells on row C of a corresponding V-
bottom plate to which 190 microliters of 52 millimolar NaOAc,

35 7.9% DMSO, pH 4.5 are pre-added. The NaOAc diluted compound
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of anhydrous THE under N2 at 0 C is added benzyl chloroformate (5.8 nL, 41
nmmol ). The solution is warnmed to anbient tenperature and stirred for 16 h.
The sol utwonsies4epienched with 10 brine and concentrated t@®crasoyz2e0st of
the THF. The residue is diluted with ethyl acetate and separated. The
organi c phase is washed with 1 M KH2PO4, saturated NaHCO3 and dried over
Na2SO4. pTheenixtepwn idovn |tceped landprenteitantt ethd @ 0amilsiroélisetsdvaltii ch

is purlfl 4 i i 4 5 .hepta

ol [oved By “SFICECHEH o/ Tt G oshe e, 2 b £ Phadd & ISR

but oxycambonyl arérm- 4-¢83, 5- d¢é+¢nirdo prearpyime-Buhydrate - buhifure3- (2.5

et hyl - benz ca ster a whi.te so 26 ﬁnnl,
719 , %ﬁ%ﬁl %%‘gs n}qu ﬁligs co éhﬁgr?%e’ 3. 8i o ;:ersdleélsz Ved' 1% 10
mL of Sanhydsomscebmmérat i¢eC @nid 10. (rﬁ_s oTX:Q@O TEArl S cadasdolEersdl utd on i s

warned to ie erature and stj 3 h. The_.sol ution
concent rﬁ?ggg i ? edlna]t K3EEORE Bh Wées hed%aot FLEGPNS CRE Gi‘ﬁ%p%‘gﬁglaﬁed
or gani cstaeehtighest 4NaR2SEd)inandst Inﬂ B% XDNBE, 120 Miilllemedaandazoncerdgsat ed

to give Lred c oynd as a white solid (5.0 g, 11 mol, quant. 25

yi el d), Fg?ggkﬁrl—?t ZF%gp%;é Exanpl e 11 The foll owi ng conpounds are prepar ed
essenti al |l y agsetitliqng thko pnecég octeduse Qi&dxie@%d th S#HARES 8AeE

forth in 30 Exanples 1-10. d% B\lgls 2R) (73 5-difl uorobenz | -3-
[ (3106t BEPBEHIS ) ani nBEEST hy dfDxy BrERYES- 2- E[t4 37" degrees

(et hoxymﬁbybim@ﬁmam- | cyld heypreantde dlqalrémunﬂs 2b9Ked 132 E\@o§3lt@{éﬁ423
PCT/ US02/ 22255 (b) (2S) -N { (1S, 2R (3 5-di fl uor obenzyl 3- [ (3
et hyl benF§R§ahPho] a@dhyd?%xyﬁwﬁw}ltgrfhwe is” Uransterred”) Lo

(et hoxymeblyd 3 pbmeiricfli dhech- MB]ph@f@awuglecegeg@omﬂsﬁl@ate (£ar Nedptlka, 2R)
-1- (3, 5-difluorobenzyl) -3-

ethylbenE?PF%h?%Rﬁ %PFW%HEQ&ﬁ¥%ﬁVWF1é F@ec1men diluent. This reaction

(et hoxymethyh}phesd dhPsdrignpamt @na@gﬂ@es( @omauraﬁe%ﬁs;\ {4) aéLDopdt
(1S, 2R) -1- (3, 5-difluorobenzyl) - [ (3-

ethylbeni??)aﬂ?%%] -Ihy *IS8Fpr epy R} - Qoygs 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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(et hoxynet hyl ) pi peridin-1-yl ] pentanam de (conmpound 218); 10 (e) N{ (1S,
2R) -1- (3, 5-difluorobenzyl) -3- [ (3-

et hyl benayb)anvdaed - 2- hydr oxypr opyl } - 2-[ 4- PCT/US02/22255

(et hoxynet hyl ) pi peridin-1-yl]-4-(methylthio)butanam de (conpound 219) (f)
(2S) -N-{ (1S, 2R) -1- (3, 5-difluorobenzyl) -3- [ (3- 15

et hyl benByb ¥ ami $RVKMDAFETRIRY pEOD Y Feeh IR [SEQ ID NO: 2] ' (a)
(et hoxy L ( qu 220 g
2 (4- buﬁﬁg%i%%bé%ﬁ;ﬂﬁg’%S%ﬁf?yF??ﬁ%?E%% S5 PERM SR, (1P HRAU3S

di f | uor oBéntzyh )AIRGLIIRECHGLENAKYED B8R WAG]-DAEF20regon green]KK [SEQ 1ID
hydr oxyp&?p;Z/J }acet am de( conpound 221); (h)

2- (4-butyl'-2, 3-di oxopi perazin-1-yl)-N{(1S, 2R) - 1- (3, 5-
diflubrOBéDZyﬁ)FVNQHﬁ$O$GBVLbEHEy+DYﬂﬂxﬂﬂRGEFYTPKA[oregon green] KK

hydr oxypr opyl %‘Edi orrpound 222); (1)

(25)-N-{ (1S, 2 al?jagdl | uor obenzyl )-3-[(3- 25

et hyl benzyl ) anhenodr Ry drooxly praopyiola2) [ 4ad2eest compounds (0.001 - 100

met hoxyet h peri di n- 1- t hyl t hi anam_d (co ound 3) .(j)
(29)- N{E‘iéﬁé‘&il (3%%%#118?6%%9 7§ 5" F’%L 2122 EE OPPURY, Fed

et hyl benpya e g4 2vdnyidr ey @omdgre2s| 4- €3r 30 minutes. The reaction

et hogyeL By L hpLperddlin; Loyl Lhexanamdal cogponnt. 2285a{ed 32 2 LS
et hyl benzylyaei 89] 33- htdrexypeopykl- %efld- (2-The final assay conditions

nmet hoxyet hyl ) pi &)erl din-1- OyI ] pent anam de( conpound, 225); -133 WD 03/006423
PCT/ US027%2955 9 (Y91 (25)L0¢ {MiGromoigyr _qompoynds H?*?W&rqﬁnenz?l } mRlar (3

et hyl bengyk) afi &@a}ta&éﬂyquwmopn S0 AredriBRblgkt lgugl;tzaéél- 0.} namomolar
pr opoxypi erl di n-1 -yl ) but anam de(conpound 226) ; % (1S, 2R) -1I-
(3, 5-di P4 ]()Ebekf‘?ztﬁ ec§etfas€3 8.001% Tween 2 and 21; D he assay

et hyhdengylard nek- 2: hydipepr epy! 1> Zh&&pr%oxy*pl @%@&éeg lc and the
yl ) hexanam de(conpound 227); (n) (2S) -N-{ (1S, 2R -1- (3, .
5- dlfIUOF@%‘é‘F\JZ%) i, Fe{rglnate by the addition of 'a saturating

et hyl benzyhdam A ior @ﬁdHQ%MHBBQ¥é}sé&éﬁ%éyfﬁy%xyphﬁ%ékdhﬂcubatlon with
yl ) pent anamni de( conpound 228)
streptavidin at roonl 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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10 (o) 2-(4-butyl-2,3-di oxopi perazin-1-yl)-N((1S, 2R)-1-(3, 5-

di fl uorobenzyl)-3-{[ 1- (3- et hyl phenyl ) cycl opropyl ] am no} - 2- hydroxypropyl)
hexanam dwpasmp@end 229); (p) (2S) -N ((1S, 2R -1- (3, Pcardshummsbenzyl)
-3- ([1- (3- ethyl phenyl)cycl opropyl]am no}-2-hydroxypropyl)-2-[4- 15

(et hoxynet hyl ) pi peridin-1-yl]-4-(methylthio)butanam de(conmpound 230) ; (Q)
(2S) -N-ThélS, 2Rp26+P1(3, 5-diéhdardbenzylhas 3- ([ 1th¢3- sequence:

et hyl phenyl i = 2 yl)-2-[4a )

(et howymptof il QARG R RLL ARy 281550 28 057 7ds) -
((1S, 2R) -I|-BfBeflydi fthwr obéozyh)codbldd 1-s¥ihetic substrates are

et hyl phenyl cl opropyl ] am _na} - 2- hydr oxypr |)-2-14-

(et Koxymla%{ﬁ?ﬁ%{%(ie%erai%di f- Ic-oﬂcj%lgﬁ g%gﬁi d%f?cg%n&unagj%m ? and (a]soﬁmf\l- {20(018, 2R)
-1- (8, bidrbhobaobenzgti)s -Bssdy.(3-When testing inhibitory compounds, a

et hyl benz m noJ - 2- hydr oxypropyl}-2-(2, 3-di oxo-4- 75 .

bentyloi BaPRETHES. 5Pt S o o baRRAC2A2). Mo AL R EE ear! e
A 30 Enzyeet| ndbdpdires Adsaytdde Lonmmpodsané tdddedivent | ahear eeadtal otz ed
for inhibitor activity_by us t he MBP- C125 assay, This assa

ot er m nBS<ETR TarHY | 50 Y P nC R B S et Glackt of chig I HHbdel
APP substoat&in MBPf {125 SWsdycdritertepavndsfassay edhas ceaopat ££k 3n Wit h an
untreated control. A detail ed description of the assay -134 WO 03/006423
PCT/ US02 ?E?S%e%%traagr?eteé‘rzé’“@aﬁnb&h?og%‘ftJf‘%i"r B AFFIEL | HOLTEYE R No.

5, 942, 400onBehefd tyiordsher b SiHaAt Bindara FdifdeOromegiéd derfn negkof, amddiose
bi ndi ng protein (MBP) and_the carboxy termnal 125 am no acids of APP-SW
the Swedi¢h MItAtIbPIcPReIBEL a25kT el ®enzyme is derived from hunman

brain tissue fige desabtbefl inflxBuRBa aBio aAinc1998% Mat upfl ARA3s- 5401
reconmbi nantly produced as the full-length enzyne (am no acids 1-501), and

can be pREPaRrER;, PHr ¢ exanfl86*f (TGThto93 Qs BRPr eissi APCHPRE SR cBRbIIYant
CDNAJ5 8Sgeg8s€s | BeEot NaBRO/ #76483 LGulBhi bELhgTeof atbecrOZYaRI IR ANG] yZed,
For exangggéy 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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i mmunoassay of the enzyne's cl eavage products. One exenplary ELISA uses an
anti-MBP capture antibody that is deposited on precoated and bl ocked
96-wel | hwohisloodads ng pl ates, followed by incubation w thPdiriusoeeR2enzyne
reacti on supernatant, incubation 15 with a specific reporter antibody, for
exanpl e, biotinylated anti-SW92 reporter antibody, and further incubation
with st FeprpdedPn/ al kal i ne phosphatase. In the assay, cleavage of the
intact MR-G5SV VS 0N RLOLeb; LESMbE Syd b ke gepgration of a truncated
am no-te aghettt, expo g-a ew S O—ant i body- positive epitope
at the carbox§ythenetimsol Detrerpttiigiesi aareef peepaactdytlat | inceguemtesulistr at e

signal opn_cl eavage by th hat gse. EL]l SA only dete cleav
fol |l ow ngnE‘é'ﬁ g'ga\é ® the eSl%bt}(s)?jr%gtae%%Cﬂ?’Eﬁv 7%1& rﬁﬁc{altofl%trllslgi fl%ee%%‘ergpeeci fic

Assays Pr begdur eucBompoufilderaseedi | oredhonramdgdnit | mdiemni ser i eBxdmplaessi X-
poi nt concentration curve (two l.I's_per.concentration) in on 96-pl ate
row per S%rrpsouucﬁld ?%%%%G?S’Ea%ﬁ #ﬁtlhea%)egf‘eéanﬁort?r@scqlg}’ parnedgag%tae?%lﬂvso to

make up aetBods| ldwe| desstdiodd sdlnut Joa. There3® sNock S,al4n,i400,i shestiml |y
diluted i.n DVSO to obfain final ¢ ound concentration qf 200 m cronol ar
at the hilafioﬁ%?ﬁ?t%‘f Y EEpGTRLCTN | uti i VeFPY X ORRT B 1 i ¥ of P BT S bf
each dil ubing hiighagdefotwamschl ofuitdvaehreiras capapbyw, Coof fauspss@apondt ng V-
bott?g pl gte t 0 whi cg 190 nmicroliters of 52 millinolar NaQAc, 35 7.9% DVSO,
pH 418 afBTRPRIEHte 0% FHe IHOARS AN APRESREOERE CO13B W BIA666453 Lo

PCT/ US0282285bed pl et 1dEingpub devhod® weall &hopheehptha@ndrand 20
mcroliters/well is ransfgrred to a corresponding fl at-bottomgl ate to

whi ch 30 ni cP%I Y3%8rt a8 Sc 0P e eR RIS 4136 H'et SFEUEHCS SEVNL-

m crol i t easr VBP{SH@S5EWisubstir ated @nl3cksvadd tLlts aRZYeR WAl Pedfifes
mcroliters ice cold 0.09% TX100 per 30 mcroliters) is added. The final
reaction®ni RPtre®of 2087ATFRFHNMOPEF TGRS OUMILEE YAt Re’ RRGhebBe cuPTPBINt i s

in 5Y DVROrc2BrRbdddrmiixrebiadevni- 0630 TX10Ggrgt phl 4. WAL m ggqt haypl ates
to 37 degrees C starts the enzyme 10 reaction. After 90 m nutes at 37
degr ees e}eg@@ge 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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mcroliters/well cold specinen diluent is added to stop the reaction and
20 mcroliters/well is transferred to a corresponding anti-MP anti body
coat ed Elw8A3pocate for capture, containing 80 mcroliter@tnaishyspseci nen
diluent. This reaction 15 is incubated overnight at 4 degrees C and the

ELI SA is devel oped the next day after a 2 hours incubation with anti-192SW
ant i body £héoltireasuehy slewe‘pﬂavic@hdiAPonedlj ngdia asd ddalorzedcdmtr ksaj:tas—trate.
The sign I d fJ uor ent, e reader ve, o

i nhi biti %nc%%%ée%% %)J';s.tav 1!@Pm ﬁ%’% 1ELcéll cg at ?ﬂgﬂ' eé con%en aatv‘—’lcglrﬁa of
conpound frharesthowned & f bkty qamcem pedlgtedn bn detrecbedssy gnalsiigCs0)
conpared _to t reac sj.gnal in e control wmells vmth ng added
conpoundSp? ?Jﬁ?s%%g%g%w él{tﬂ)oéu%&s of ttﬁgl i nVeht] atlc exﬁl bIteld aF I cs0
of | e$s trhasubed nim:rom)llaresérﬁ:aBeajmlae:aneel bfFree Icnimpbuncﬂotmbﬁmagbrs

Uilizing_ a nt het APP Su strat nt hetic P substrate that c be
cl eaved gﬁ? be é’-nssggr 8t 4€ “dnd haj\ﬂ%rfé) %—XPerﬁ apég?o???‘ir ARFe rrara%‘%ateadn

fl uor escebtatyge ¥ tAFP cavakeateattachnent of oregon green at the Cys
residue is used to assay beta-secretase activity in the presence or absence
of the inhibitory conpounds of the invention. Useful substrates include
the fol | exemgle 35 Bi ot i n- SEVNL- DAEFR] or egon green] KK [SEQ ID NO 1] -136
WO 0 é0064%3 PCT/ USO /2255 Bi ot| n- SEVKM DAEF € reen] KK [ SEQ I D NO
2] ot & 4 =

Bi ot i n- ADRG_T\ng_Wﬂ&EEEIm%E\éMs @AEF[o@r egea gbegakg&n[ﬁﬁi&lmlﬁn S

Bi otin-FV LCoxGSHLVEALY— LVCox GERGFFYTPKA[ or egon green ]KK [SEQ I.D NO 5]
The enzyRt PBEA-TRAGHASS PCandtést ErMpiiuLt @ndfel- mede!ls s dholidr) are
i ncubat edhén iprenbh eskache1baw, afducnidde Rback imptabeso( 38busR!,! )gatned?
degrees C for 30 mnutes. The reaction 10 is initiated b}; addltlon of 150
n1|||nD|aigsuggﬁwﬂqu(fgpf}h5f 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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volume of 30 microliter per well. The final assay conditions are: 0.001 -
100 m cronol ar conpound inhibitor; 0.1 nolar sodiumacetate (pH 4.5) ; 150
nanonol arweuwbsod4at e; 0.1 nanonol ar sol ubl e bet a- secr et asecTASODIZGTween
20, and 2% DVSO. The assay 15 mixture is incubated for 3 hours at 37
degrees C, and the reaction is termnated by the addition of a saturating
concent r &bk onhhef presantsp wfe A9Pr epeavade reeptfides, i dogbatiog &ibéta, for

strept avi_di roaom it r e r. 15_1m nut.es, SGcen ol.arj_zation
i s measur géﬁp?%’r ggarrlp e, %t?%%%g aJ%ﬂglA%é&gu%iﬁ%SZ%Jl%g%%%ﬁn?(?ﬁ%B nené). The
activi tydefetheomet a- Facr eh@seeadzynt flee detestt edperjiodhangesmals t heere
fluorescence, polayizal| g”aRHaftis‘s’ﬁ‘e’”%r %@ek'%%ﬁ;{%tihati% i Sna%{f%‘éedfobé’ the
enzyne. FActbation “T'n thé presence of absence of “conpound in i1t or
denonst r ahesprepexcd i of i Ahibeitki endgbrbetaaseuykbad epbaqyemt i Thel eamage of
its 25 Sént hfti c_ARP séLéb%tora%gc ISn.thi s assay, conpounds of the invention
exhi bi t ed®af~ 750" olfy €s$°fhahi“59° ¥ cr onol ar . Exanpl e C Bet a-secretase

i nhibition: PRoikSW adsayi BRr8dnt hetd ¢ cilgiungt esiiMidiorisng dfhe the

bet a- secret ase, cl eavage site.of APP are used to assay bet a- secret ase

acti vi t y;PUSTRPT et nEtrREa5Sdeser 5B SFEP - Bxanpiesd| A Fi shied>PET
appl i cat taBsu¥9008¢ 4£618brdher PREAPIAGI seddsdedticet $ anpRpid dsl Lfudshein
sequw\%e' %bi otjn CGGADRG.TTRPéESG_TNI KTEEI SEVNLDAEF [SEQ I D 35 NGO 6]

- 137 55760 645% BT ASSED2588 WiHe 1956 tEEa5EdnaaP NS t he sequence:
(biotin) CGGADRGLTTRPGSG.TNI KTEEI SEVNL [SEQ ID NO 7] Briefly, the

bi oti n-coupl ed synthetic substrates are incubated at a concentration of
from aboﬁf‘gﬂp%% %bout 200 5 micronolar in this assay. Wen testing

i nhi bi t oE¥hCOMPINAS 22 beHBSbr3Ec CORCEM hakbanpatiakoyt 1.0 micronolar is
preferred. Test conpounds diTuted in DVSO are added to the reaction
mxture, withPa¥HEA DVBOIEFHEENt r #EPBn ofLBY1TBHLF ol SPEFRFEC cont®in a
fi nalj s DVGEn6RSEAMNS akh 0N nef-ea%ed TR&CEARCHH rAt baRa0fi K10 het Brsecr et age

enzyne in the reaction is varied, to give product
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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concentrations with the linear range of the ELI SA assay, about 125 to 2000
pi conol ar, after dilution. The reaction m xture also includes 20 mllinolar
sodi um awetoames42pH 4.5, 0.06% Triton X100, and is incubated/tmb2/R5s55 15
degrees C for about 1 to 3 hours. Sanples are then diluted in assay buffer
(for exanple, 145.4 nanonol ar sodiumchloride, 9.51 mllinolar sodium
phosphat emoin? nef | it arccepdiunm azndiebie05%orMultagedX408, &g/ ¢aterebovi ne
ser um al QAL fy) PHed, 4)nd 0o AUENEod 1S £ eaghiae eR, i | Whedn] Urdero d or

i mmunoassay o he~" 20 ¢l éavage products. eavage products can be assayed
by ELI SAisD kepedtsanplasly anbrst enigar dsiratéonncabat edei ntassaypgtatdes
coated with.capture nti body, far .exanple, SW92, for about 24_hours at 4
dogr ees B3RP fas bk S PSSR G TG | TR T CoaP AT SIS de,
25 255 m Ebrnmekamnplle | nde. e hween. 20, pH 7.5), the sanples are incubated
W th strepavi’gi n.-APt acc(fr.di.nst% to th?1 manuf actgr er's .Lnstructi ons. After a
one hour i ncubattBH At FEEHTERSTEr &G EC™PPHBYS ARPFRECAFR AEShEPTH FrBS
and i ncubat edmshtbrételoseseend osubshbal £z&0ldHl | 6 AiEdds@ grbht&ssion

2-am no-2-met hyl -1 -propanol, 30,30 ng/liter, pH.9.5). Reaction wth

Strept avrdi RPAT KAFRngY FHOSHRAL & peRRi P§ BEFRCPF ofibhy FPELOHHRE citasase
Conpoundpathaétare: ef fiectbeta | phebéhor si®f dmt awyeckatang; ackiyidy or
denon tr%\te reduced cl eavage of the substrate as cqonpared to a control.

- 138! 3PPRPBAER P | 2FF581AREM P 1B AdSaradsingaBgntfetse for

QA i gopeptbde: SiHast 4ad eseryf helhet X, 0o0PLPt LRSS PLERaE&ck At non-

i ncorporate the known cleavage site of beta-secretase, and optionally

det ect abF&e28ef RREISAEh as fi uorescent or chouronogeni c noieties. Exanpl es
of such peptides, as well as their production and detection nethods are
described in U S Patent No: 5,942, 400, herein incorporated by reference.
Cl eavage prodtfe? s 1&XRNBeCHe et e uBRRESHI grdpepTerafithcel| imgdiiag and
chromsit 0g5aRYY 1 £0r flUHKPCEBELIbD) £hT QuRHEH,G 10et et on IBiheds ang
appropriate to the peptide to be detected, according to nmethods well known
in the afkact 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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By way of exanple, one such peptide has the sequence SEVNL- DAEF [ SEQ I D
NGO 8], and the cleavage site is between residues 5 and 6. Another
pref erredveubsbasat e has the sequence 15 ADRCLTTRPGSGLTNI KPEENSEY/M25DAEF
[SEQID 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 coOWHATI DRISCAMEITIISGNt to result in beta-secretase nedi ated cl eavage
of the substrate. 20 Conparison of the cleavage results in the presence of
the conpound inhibitor to control results provides a neasure of the
conpound’' s i nhi bi tRrgengetundi oY . t kxafmgtullz :25 | nhi biti on of beta-secretase
activity - cellular assay An exenplary as for the analysis of inhibition
of beta- secretase activity uti 4 tthe humangenbryoni ¢ ki dney cell Iine
HEKp293 ( ATCC Accessi on No. 3)NLr echNed with APP751 containing
the naturally occurring double tafion|Lys 1Mvef82 30 to Asn651Leu652
(nunbered for APP751), commoRly Ralded wRheR:SRedi sh nutation and shown to
over produce A beta (Citron et.al. 1992, Nature 360:672-674), as descri bed
in USPN 5,604, 102. The cells are |ncubat ed in the presencel/ absence of the
inhibito conPakk (didut ed DMEQe t-he ncentrati on,
generall;%ﬁﬁ to 10 n‘»ft?rdé%rlg’né/b%e e e R e B o aa
PCT/ U8027“2225@>'5t he treatnment period, conditioned nedia is analyzed for
beta- segr qtsasa@rﬁctw E¥tei‘&£rﬁxmﬁsnagﬂyar@dﬁ'sﬁ:'l%u@fedclmﬂ%‘lﬁagﬁe fragents.
A beta can be anal yzed by imminoassay, usi'ng specific detecti on
anti bodi es. ThHerehz9ratiruragrioveey indebepdantikedsthetted pfesenBe aRtk.
absepge of the, co Qupd, thlc}ytors to denonstrate specific inhibition of
bet a- secret ase nedi ated ¢€leavage of APP substrate. Exanple F 10 Inhibition
of Beta- Seesepa’séoahk}Am el hvbeeday ofoddBWapsisnahl yakubsdet sceshnviih used
?ngZf;eﬁge]: 3{oﬂ1@hl QLJE)I OQhrgfe b%to% ecfiq;ea;ses%?:[l g'e%re\!n rarg%.lg%% Ogjrc?‘urgsnal
independently selected from Rga, Reb, R'6a, R’e¢p, R’ 7¢a, R’ ’en

RIII6a and RIIIGb;

15 R, and R’, independently are H, -NRR’, -SR, -CN, -OCF;, -CF;, -
CONRR’, -COz;R, -SO,NRR’, -0-P(=0) (OR) (OR’), -N(R)-C(=0) (R*),
-N(R) (SO;R’), -SO;R, -C(=0)R, -NO, halogen, -(CHz)os-aryl,

- (CH;) 9-4-heteroaryl, or
C1-Cs alkyl, C;-C; alkenyl or C;-C,; alkynyl, each of which is
20 optionally substituted with one, two or three groups
selected from -NRR’, -SR, -CN, -OCF,, -CF,, -CONRR’, -
COzR, -SO3NRR', -0-P(=0) (OR) (OR"), -N(R)-C(=0) (R"),
-N(R) (SO;R*“), -SO;R, -C(=0)R, -NO,, halogen, - {(CHj)q.4-
aryl, and - (CH;)gy-4-heterocaryl, or

25 Ry and R’, together are oxo;

R’y and R’’’, independently are H, -OR, -NRR’, -SR, -CN, -OCF,,
-CF3;, -CONRR’, -COzR, -SO;NRR’, -0-P(=0) (OR) (CR'), -N(R)-
C(=0) (R'), -N(R){SO;R’'), -80zR, -C(=0)R, -NO,, halogen, -
(CH;) g-4a-aryl, -(CHjz)y¢-4-heterocaryl, or
30 C1-Cg alkyl, C;-C; alkenyl or C,-C; alkynyl, each of which is

optionally substituted with one, two or three groups

selected from -OR, -NRR’, -SR, -CN, -OCF;, -CFi;, -
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the invention include, but are not limted to, nouse, guinea pig, dog, and
the like. The aninmals used can be wld type, 15 transgenic, or knockout
nodel s. Iwoaddodsedn, mammal i an nodel s can express nut ati @as/usn2/22F5 such
as APP695-SWand the |ike described herein. Exanples of transgenic

non- human manmal i an nodels are described in U S. Patent Nos. 5,604, 102,
5,912,410 and 5, 81@1\]1683 20CRRAPP-BDENRR prepal-@d@s dei;é@ﬁlb)e.d I N Ga)res

et.al., 1995, Nat uf e 523 sef Vi VP reSS|on
of A beta rel ease {'n t(h presen Zée ‘f%‘gm arige’ |?1€? |tdry céhpoulfl%é

described in USPN 6(81,166ryY4, nont h (aiHd) PDARR aviceeryar, eoradmi ni st er ed
conpound for tRad |r£ov%r% %Ire such as corn oil. 25 The mce are dosed

W th corrpouhdartcg 0 fy7 pre?era y 1-10 nmg/mM ). After tine, e.g., 3-10
hour s5 t Re aadi el s.rwe@enslantlfn ged, -HNd-WHCaidms) renoyed { OH.An3tRS|S. -
Transgeni c an| l.s are adm ni st ed an, amount of the conpound i nhi bitor
formul at ed i n & dAry Byt abl(g o4 THerer 3 o8En node of admi nistrati on.
Control ani mats @gr eluehyeabedcﬂmeaﬂk@ny\m hexehi 6Eewh@éht i eabpei ywd I yan
inactive conpound. Admi ni stratl OH can be acute, i. Si ngl e dose or

mul tiple doses irPHHE ddedor “¢hR bE Ehr ofi'e, PFe. thHSEl nguPEt+ et
daily for a peri %bﬁct%yirdﬁe@h@nlg&@ugt cbhaesem@raf Nhils$die QoS -
cerebral fluid is obtained fromselected ani mals and anal yzed - 140 WO

03/ 008423 PCT/ USOX®2255C=Nor t&Es.pr e@:eﬁ@e GflkARP. c| @avage pépricdes,or
including A beta, §of) e, y ing specific antibodies
for A beta det ect%on ﬁ g eﬁgé{o(lf tﬁe fest’ pgflod animal s are
sacrificed and(®fdion- th'ssge %rcl(ﬁ@rlébfﬂalopﬂillundlils anh‘atyztactefd)rw:&}t hﬁle,
presence of A beta and/or Th Lis

anal yzed for necr osvi%; m’?r% %L%Fg’f g%élt ﬁglgg}e“rﬁouné i"hhi ﬁl to?rouéqf t he
invention are expesdred dtangendnsiHadiogeheduced, A-lsgt a Laebrai-or, i gsues or

cereggal fluids and reduced beta anyloid Iaques in 10 brai n ti ssue, as
d with non-3¥keated 2BGRPr oNQRC ig@lfgylamino, and C1-C¢ alkyl;

conp
Ry is -(CHz)1-2-5(0)4-2- (C1-C¢ alkyl), or
C1-Ci0o alkyl optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -OH, =0, -SH,
-C=N, -CF,, -C1-Cs alkoxy, amino, mono- or
20 dialkylamino, -N{R)C(O)R’-, -0C(=0)-amino and -0OC(=0) -
mono- or dialkylamino, or
C2-Cs alkenyl or C;-C¢ alkynyl, each of which is optionally
substituted with 1, 2, or 3 groups independently
selected from halogen, -OH, -SH, -C=N, -CFi, C;-C;
25 alkoxy, amino, and mono- or dialkylamino, or

aryl, heteroaryl, heterocyclyl, -C;-Cs¢ alkyl-aryl, -C;-Ce
alkyl-heteroaryl, or -C;-C¢ alkyl-heterocyclyl, where
the ring portions of each are optionally substituted

with 1, 2, 3, or 4 groups independently selected from
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I nhi bition of A beta production in human patients Patients suffering from
Al zheinmer's Di sease (AD) 15 denonstrate an increased anmount of A beta in

t he brai nwoAB0oqazd i ents are adm ni stered an anount of thePcongsouzadss
inhibitor formulated in a carrier suitable for the chosen node of

adm nistration. Administration is repeated daily for the duration of the
test period. Begi mHnRgeen day,0,-smgnidve -amkd,sR20,sMENQOYR | €St SR ATER
performed, for exanple, once per nonth. Patients adm nistered the conpound
i nhibitors are expget ed(rigogenonst(at e (8] o NG 1®k 15t alyd,Lzathon ofodi sease
progression as analyzed by changes in one or nore of the foll ow ng di sease
paraneters: A betangiesent kialGSF1 QiR asoe;-8y addhi g, 25 NlbpoganPpalor

vol une; A beta deposits in the brain; anyloid plague in the brain; and

scores for cognitiye1aRdABRABI Y-§HNGIH OF,) agky§onpared with control,
non-treated patients. ampl e ' H 30 Prevention of A beta production in

patiets at risk QLciDa1kakyentibhadi spaaedeolulal Waknl o devebaping AD
are Identified either by recognition of a famlial inheritance pattern,
for exanple, presence g Sygdigh at{,on, b 0L ori

di agnosti c paraneter s.%fggP?ents ?dent%{% edi as psegjr&%/rngg?spggg% or atﬂ%lmsk for
devel opi ng AD are adm 'i‘]iaﬁtogéﬁd -141 WO 03/006423 PCT/ US02/ 22255 anount
of the conpound inhibitor fornulated in a carrier suitable for the chosen
node of adm nistratian. iR Shrat.i | s, repeat. il or the duration
of the test period.’ ~Bet @E%ﬁ%nghgggﬁéi%g&ﬁﬁ%}%%ggg %ﬁ{ﬁr{/ t%’st%r are
performed, 5 for exanpl e, ance_.per t-h, Patients _admnpistered t}
conmpound i nhibitors ar rg(lggctlgggp?%&oe%r’rlﬁlns e?Laetcgecsil gﬁoﬁgﬂ%]r?o%%ndbi i
of di sease progression as analyzed by changes in one or nore of the
fol 1 6%i ng di sease parafBrer§ A beFa pgreSent LEor0sSEHNG| aénets e or 10
hi ppocanpal vol une; anyloid plaque in the brain; and scores for cognitive
and menory function, a$PéofpBPedoti IHRLOHEBMERC, nOA- treated patients.

tion

C1-Ciop alkyl optionally substituted with 1, 2, or 3
groups independently selected from halogen, -OH,
-SH, -C=N, -CF;, -C;-C; alkoxy, amino, mono- or
15 dialkylamino and -C;-C; alkyl, or

C;-Cyp alkenyl or C;-Ci;y alkynyl each of which is
optionally substituted with 1, 2, or 3 groups
independently selected from halogen, -OH, -SH,
-C=N, -CF;, C:-C; alkoxy, amino, C;-Cs¢ alkyl and

20 mono- or dialkylamino; and the heterocyclyl group
is optionally further substituted with oxo;
Re;, R'6y R"'¢, R'"'"7¢, Reas, Ren, R'say R’'sb, R’‘sa, R’’sp, R’'’'’ga and

R’’’ independently are -OR, -NO,, halogen, -CO,R, -C=N, -

NRR’, -SR, -S0O;R, -C(=0)R, -OCF3;, -CF;, -CONRR’, -SO;NRR’, -
25 O-P(=0) (CR) (CR"), -N(R) (COR"), -N(R) (SOz;R'), -(CHz)g.4-CO-
NR7R’7, - (CH3z)0-4-0O- (CH)0.4-CONRR’, - (CH;)g-4-CO-(C1-Cy, alkyl),
- (CH;) -4-CO- (C3-C32 alkenyl), - (CHz) 9-4-CO- (C;-Cy; alkynyl),
- (CH;) 9-4-CO- {C3-C; cycloalkyl), - (CH2) 0-4a-Rary1, - (CHz)¢-a-
Rheteroaryls = (CHz) g-a-Rheterocyclyl, - (CHz2)0-4-CO-Rayy1, - (CHz) g 4-CO-
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The invention and the manner and process of making and 15 using it, are
now descri bed in such full, clear, concise and exact terns as to enable
any per sowodRiobd4exl in the art to which it pertains, to meke/wsaz212s® the
sane. It is to be understood that the foregoing describes preferred
enbodi mrents of the present invention and that nodifications may be nade
therein 20 w Rheditardepar (CHg ofo-COFRidGerSPRLyi 4 Or(CEelope Gf-Ribhe pr(eﬁe)n,t4

i nvention as t.forth i e c To par ul ar, oi it 0

distinctly clg(?mt e’ sub{h{é? %?z’er 73 gAr dec&Egg) vgeoynt:% s E}{er ol | owi ng
cl ai ns concl udeHi)hi,ssopdchfCeakilanl) ; 142CHD00;3/E‘>0964?33CPCEW:BM]<2521255 VHAT

S CLALNED | Stog o RQIDRING, S KOLTM @ Tl GF K Bl e 1 O

wherefn mi s-Q0ck;) B- N$Halb)t| Raf) heg-er@af)yl, optdHehal 4y (-subst i Ryt edowri h one,

R 6 or B @%Srw BERr Gr CReL ot ooyt GarRylo otOLE Yo ke ut od w

one, two, threeH2 yhauD-PlOyve(0ShX,1) §even(©{z)€14gbtcgrwm§ ) 2 1 ndepandeMd-y

sel ected from R6a b, R_6 b, R' ' 6a and R’
6b 15 R4 and R M Rlﬁpen%ﬁ?w grgR leﬁ{%" 4 §R(R113NCOO&:F3 (CHppzs -
, - Q028 (r:S0PNBRC,, cy@iBa(LEQl (%Hz()g}’ N (~H- Br( RL)—@OQ%@) (% )—, -N
(R) & 2R ) - SQ2R, -C g{ , halogen, - (CHz) 0.4-aryl, - (CH2)
ter oaryﬁ Hp-+Q Sed-7al fjﬂoa@?YJfﬂ A kenyl or C2-C7 al kynyl, each of

0 e 4 SO gt st g 3 el
rom - , - - - - - =
(OR) (OR) , -N( F%rou@&*,( Jg)&e(gqr[}iently selected from C,-C¢ alkyl, -F, (— )

¢, -Br, -I, -OR, -NO,, -F, -Cl, -Br, -I, -CO3R, -C=N,

-NRR’, -SR, -SO;R, -C(=O)R, -OCF;, -CFi;, -CONRR’, -
15 SO;NRR’, -0-P(=0) (OR) (OR’), -N(R) (COR'), -N(R) (SO,R'),
- {CH3) 9-4-CO-NR;R’ 7, - (CH3)¢-4-CO-(C1-C3s2 alkyl), -(CHy)g-s-
CO- (C2-Caz alkenyl), - (CHz) 9-4-CO- (C2-Cy3 alkynyl),
- (CHy) ¢-4-CO- (C3-C; cycloalkyl), - (CHz) 90-4=Rary1, - (CHz)o-
4-Rpetercaryl, - (CHz) 0-4-Rneterocyciyi, - (CH3) 0-4-CO-Raxy1,
20 - (CHz) 0-4-CO-Rhetercaryls - (CHz) 0-a-CO-Rheterocyclyl, - (CHz)o-4-
CO-Rio, - (CHz)0-4-CO-0-R11, -(CHz)-4-S02-NRR’,, - (CHa)g-4-
SO-(C1-Cg alkyl), -(CHj)o.4-S0;.(C1-Cip alkyl), - (CHj)g-qa-
S0z- (C3-C;7 cycloalkyl), -(CH;).4-N(H or R;j;)-CO-0-Rii,
- (CH2) 0-4-N(H or Ri1)-CO-N(Rii)a, - (CH2)o.4-N(H or Rj;)-CS-
25 N(Ri1)2, ~-(CHz)0-4-N(-H or Ry)-CO-R;, - (CHz)o-4-NRsR’9,
- (CH3) 9-4-Ra1o, - (CHz) 9-4-0-CO-(C;1-Cs alkyl), -(CH,)¢.4-0O-
P(0) - (O-Rary1) 2, - (CHz) 0-4-0-CO-N(R11) 2, - (CHz) 0-4-0-CS-
N(Ri1)2, =-(CHz2)0-4-O-(R11), - (CHz2)0.4-O- (R11)-COOH, - (CHj),.
4-S-(R11), GC3-C; cycloalkyl, - (CH3),-4-N(-H or Ri;)-SO,-
30 R;, or -(CHz)g-4- C3-C; cycloalkyl, or
C,-C; alkenyl or C,-C; alkynyl, each of which 1is
optionally substituted with one, two or three
groups independently selected from halogen or -

OH, or
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-N(R (S®2R) , -S2R, -C (=0 R -NX2, halogen, - (CHz) 0-4- aryl, and -
(CHz) 0.4-heteroaryl, or 25 R4 and R 4 together are oxo; R '4 and R.. 4

i ndependewolog/oeqses H, -OR, -NRR , -SR, -CN, -OCF3, -CF3, pcC@IRER2255 - CO2R,
-S02NRR , -OP (=00 (OR) (OR) , -N(R - C(=0) (R) , -N(R (SO02R) ,
-S2R, -C (=0 R, -NX2, halogen, - (CH2) 0.4-aryl, - (CH2) O.4-heteroaryl,

or 30 d-C8 atkyd, aCRekylabkeaylcobllZnfy, abkynybs ®Achh Of s WepEonsl 1y
optionally substituted with one, two or three groups selected from-OR,
“NRR, -SR -ON, -CESfituepd, - withs \Weres/ 006423 PET/ USBBF222559"CHNRR |
-C2R, -SNRR Ir@é%e(nﬁ@htﬁ.%)zseﬁggtéd frdh (R1logda (7D cf Ridkyl - NdR)
(SO02R) , -SO02R, -C (=0 hal ogen, - (CH2) O-4-aryl, and - (CH2)
0-4-heteroaryl, or-¥, 4 afdNR -CH,t dgefhealbpxy oxemiBgoR and Riono- or

i ndepgndent |y ar 10) _al kyl, - (CH2) O-4-Raryli - (CH2) 0-4
-Rhetgroaryl - 6i]d%}(a%llﬂ%«ét2érocyclyI , or C2-Cr7 al kenyl or C2-C7

al kynyl , each- OCEHz\Maucb i(S:-afat | @&lylly , swibsiriet uttée: widtkydne, pdmdcor tiw ee

substltuents sel ect.ed fr mth on ti of hal 10 SH,
_C=N, -CF3, Cl-C3 HWSH! R e !:‘?1 gyl%vfr?hogg’é d c‘%ﬂ °s akyl |
or - (CH2) 0.4- C¥EiGe ofchedblgh, opt i onaIIy substltut ed with one two or
t hree substl tuent S égl ectlgd frqm th gro#g conﬁl sti n% of, hal o , - OH,
-SH, -CN°™ sa75 Bk oxy S2anfn®; mond2’ of dftal KY| arffnSn Cf2 C6

al kyl9 RL is toééﬁ&lﬂér b2 8xp@) 0.2- (A-C6 alkyl) , or Cl-Cl10 al kyl

optional Ly substituted with 1, 2, or .3 _groups _independent|y selected from
ol ogen. B2 BBR sie nd\pandral’ aLrTeSHRY ol TRRTRG o nly Gt
di al kyl ami no, cytNl(ﬂﬂ)kﬁ (0) R\"c1 =G, - Cﬁ]{y‘&@) tRAtHo @@dlo@x{z‘fﬂ) - Mmnoe, or

di al kyl am no, al ken al k |, each of which is
optional Iy sﬁﬁ@t’ﬁtzﬁ ¢kt H’&i‘ﬁi : OFZBCGQF&%S\E/‘Y%nde‘b’er?deﬁpfxpyls'el detld from
hal ogen, -OH, a1i5ft cHaNn Wik, ofd- &3uble bond and one triple bond, or

15 -C1-C¢ alkyl optionally substituted with -OH or -NH,; or;

-C;-Cs alkyl optiocnally 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;, -S0,-NH-C;-
20 Cs alkyl, -80,-N(C;-Cs alkyl),, -80,-(C:-C, alkyl), -CO-
NH,, -CO-NH-C;-C¢ alkyl, oxo and -CO-N(C;-Cg alkyl),; or
C,-C¢ alkyl optiocnally substituted with one, two or
three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CF;, (C3-C5
25 alkoxy, amino, and mono- or dialkylamino; or
C;-C¢ alkenyl or C,-Cs alkynyl, each of which is
optionally substituted with one, two or three
groups independently selected from C;-C; alkyl,
halogen, -0OH, -SH, -C=N, -CF;3;, CC;-C; alkoxy,
30 amino, and mono- or dialkylamino; or
C1-Cs¢ alkoxy optionally substituted with one, two or
three of halogen;

aryl or heteroaryl, each of which is optionally substituted

with halogen, amino, mono- or dialkylamino, -OH, -C=N,
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25 al koxy, am no, and nono- or dial kylam no, or aryl, heteroaryl,

het erocyclyl, -Cl1-C6 al kyl-aryl, -Cl1-C6 al kyl-heteroaryl, or -Cl-C6

al kyl - hetwoosyad4yd , where the ring portions of each are eptriusnaihys
substituted with 1, 2, 3, or 4 groups independently selected from -144 WO
03/ 006423 PCT/ US02/ 22255 hal ogen, -OH, -SH, -C=_N, -NR1O5R 105. -CO2R, -N
(R COR , or -N (ER)z SBZF\’ -850 Q=0 - CClaG.:aylal kyHO, - Nsolziamai(b;yl-)SDZ-- nono
or dial kyl am no, 10 0 a -S02- (Cl1-C4)
alkyl, or 5 Cl1-C6 5% koxi/ 6ptg|9](§ﬁa?:(y sub i tu?(e)dlq%/lm ngg 02g—rc(é)u_ps

whi ch are i ndependetitik¢. Saélllﬂrdt)ed érom hal ogen, or CS C? cycl oal kyl

opt i onaIIy substlt d wi 1, 2,. 0r S dependent sel ect ed from
hal ogen, - CH, éj gl Kll -O@?E‘:},On ﬁ&% %k(%)%ﬁlgagn ﬁ”ol%% I¥ LY’ yI and

nono-5or di al kyI am no, u}mreé:l giAdupd kyndeptndaatly sehstcedt eﬁkcmtlcrlic;3 , or
3 groups independently sel ected from hal ogen, -OH, -SH, -CN, -CF3, -Cl1-C3

al koxy, amino, nono- oPlkY3.diBeksgei noCkind 8. 3 a9, ofFG2- €10

al kenyl or C2-C10 al kyréﬁ_lko?c?(:haﬁ{nc‘!m'&m'n%nonBkoﬂﬁi\i}&’yls&m%To' .tuted with 1,
2, or 3 groups independent sel ected from hal ogen, - SH, ~ -C=N, -CF3,

Cl- C3 al koxy, ami rfé&;C€l- @{%Yllyl ogndC20 smombsY Bl (di élaréiil aRfnovhighl titse

het erocyclyl group lsogre 'oHQ@sz sfdﬂsttfi%téabs& ttHJt eﬂew trhﬂooxer RG, 16, R
D""'" R6a, R R R KR Bb 6a, o6b: 6a and

... 16b independently Srf@UP@? mdmndﬁatégersele@@za fI@rHN Cx-NRRULkYISR,
-S02R, -C (=0 R } , - SO2NRR %5 0-3&%@, (OR)
. -N (R (CCR‘) , -N(%"‘(’%ER) ) Eﬁz) 0. N 755G a- o
(CH2) 0-4-CONRR , - (@HZhoO 4n&xhoﬂﬁlfﬁiﬁlaﬂkylimlno (GH2) 0-4-CO (C2-C12
al kenyly, - (CH2) C lﬁéCQ ng a@ﬁ%ﬁ% B8 bstléuteg &téhcggefc%%g7or
cycloal kyl), - (cn%) o- 2 EarYyi CPEIP EE

three of halogen;

15 Ry is heterocyclyl optionally substituted with one, two, three
or four groups independently selected from C;-Cs alkyl;

Ry1 1s C;-C¢ alkyl, C,-C¢ alkenyl, C,-Cs alkynyl, C;-C; cycloalkyl,
- (CH2) 0-2-Raryi, ©r - (CHj3) 0-2-Rheteroaryl;
Rary1 18 aryl optionally substituted with halogen, amino, mono-

20 or dialkylamino, -OH, -C=N, -S0,-NH,, -S0,-NH-C;-C¢ alkyl, -
S0,-N(Cy-C¢ alkyl),, -SO,-(Ci1-C, alkyl), -CO-NH,, -CO-NH-C;-Ce¢
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,

25 halogen, -OH, -SH, -C=N, -CF;, C;-C3; alkoxy, amino,

and mono- or dialkylamino; or

Cz-C¢ alkenyl or C;-C¢ alkynyl, each of which is optionally
substituted with one, two or three groups
independently selected from C;-C; alkyl, halogen, -OH,

30 -SH, -C=N, -CF;, C;-C; alkoxy, amino, and mono- or

dialkylamino; or
C.1-C¢ alkoxy optionally substituted with one, two or three

of halogen;
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Rheteroaryl, - (CH2) 0-4 -Rnheterocyclyl i - (CH2) 0-4-CO Raryl, - (CH2)
-145 WD 03/ 006423 PCT/ US02/ 22255 Rheteroaryl, - (CH2)

Rwoasoessed yl, - (CH2) 0-4-CO- R o, - (CH2) 0-4- COrPOTRBM2/22258 CH2)
- 802 NR7R 7, - (CHZ) 0-4-SO (C1-C8 alkyl) , - (CH2) 0-4-SO2_ (d-cC12
| kyl) , - (CHZ) 0-4-SM2- (C3-C7 cycloalkyl) , - (CH2) 0-4-N (H or R11)
CoO O Rthemoa(rQAZi)s Cretedcadydr, Rath- 60 NhRth) 25 ©pti(>ﬁ:h-l2)yos14b$\t:(&d1tm’d R 1)
- N (R1) 2, %5@04N(Horl?11)- " 2)04NR7R’7-
(CH2) o-4- RlOWlth( I 4- BPER (BB SFggl)al Ylaz“al@) 0°%: 0-F=Fo) ~
(O-Raryi) 2, sof-&H2) OSC% QHC@'NZG( Blik 12 -so{-GH), - 6; %103&@%'\1(%4—)((270;
(CH2) O0-4-0- (Rll , - (CH2) o0-4- R11) - COOH, (CH%I 0-4- S- (R11)
C3- C7 cycl oal &k (@iFZ)NPb 4 RP(NI# CRli}kY‘sozom CRrN(Cas (elylbeia-
C3- C75cycl oalg]yl or Cl1-C8 al kyl optionally substituted with one, two or
three groups |ndependently selected fromC1-C6 al kyl, -F, - d, -Br, -1,
-OR, - N2, FCl C@ alkpl opfionghdr SubRLitupgER witlsRonegQzRO o€ (t&@)eeR
-OCF3, -CF3r - P ( ( J(R) ]gg?
“N(R) (SO2R) , - (cﬁz) S s ﬁﬁ?ﬁgY? S-eq%eng)a) i*%é*o ftll\é C17 aliyl) | -
(CH2) 0.4- CO (CxraCbzeal ketdH,) -SH, (CHZ‘f-NO 406 CC-2C3C1a'ZL]-a:|)dyynyalrr)1no, -
(CH2) 0-4-CO (C3-C7, cycl oal kyl -4-Raryl, - (CH2) O-
4-Rheteroaryl , - (ac'ﬁz“% °z &ﬁe?%?%‘&%ﬂcﬂ(‘"ﬁn‘) SFCH2) 0-4-CO Raryl, 20 - (CHR)
? 4- ;DxDRhet ercozarcyl alkeﬁﬂ-lZ&arOCél—(I}OaRhﬁtﬂ,OC@'&d}ylof wi {32) 1 §€)- épt?@zr&]l(l kyl)
CH2) 0-4-CO O R11 2) .0-4-S2- NR7R 7, CH2) 0-4- SO (Cl-C8 al ky
., - (CH2) 0-4- SCe- “(béf(léf’z%ﬁl kyPFER " PREp) Of ‘ﬂ‘g so‘éI ( CBVER cy TR )
- (CH2) 0-4-N (H amdBbkhder Bélected(ﬁ‘dﬂl) O-4; Na{ Ky Dy RllYgerGO-Noy ,R11)
2, - (CH2) 0-4-N (Hor R11) CS 25 N(R1)2, -(%@04N(Hm-mn
-CO-R7, - (CH2) O-#ANR7R-¥=N. - -CEMR2) CO-G mlj{OXY(CH%nQ)r-4a@dC®OH(>€1-C@6

al kyl) , - (CH2) Qh%@cyl'é’mﬁf?% %0 Raryi) 2, - (CH2) 0-4-0-CON (R11) 2, -
(CH2) 0-4-0 Cs- N(le) 0-4-0- (R11) , - (CH2) 0-4-0- (R11)
-000H - (CHX:-Gs 34lBkoxy RepyionadBlyC7swyaiiidaltied with( CHR) Gwd- Ny -thmge R11)
-S2- 30 R7, or -Vé]fagh%)logeﬁ-_ C3-C7 cycl oal kyl, or C2-C7 al kenyl or C2-C7
al kynyl , each of i Optionally substituted with one, two or three
groups i Reependentiy seketbveyciybnmrbial ogellyrsubstituted with halogen,

amino, mono- or dialkylamino, -OH, -C=N, -S0,-NH,, -SO,-NH-
C1-Cs alkyl, -S0,-N(C;-C¢ alkyl),, -80,-(C;-Cs alkyl), -CO-
20 NH,, -CO-NH-C;-C¢ alkyl, =0 or -CO-N(C,-Cs alkyl),;; or
C;-Cs alkyl optionally substituted with one, two or three
groups independently selected from (C;-C; alkyl,

halogen, -OH, -SH, -C=N, -CF;, C,-C3; alkoxy, amino,
and mono- or>dia1kylamino; or

25 C2-Cs alkenyl or C;-C¢ alkynyl, each of which is optionally
substituted with one, two or three groups

independently selected from C;-C; alkyl, halogen, -OH,
-8H, -C=N, -CF;, C;-C; alkoxy, amino, and mono- or
dialkylamino; or ‘
30 C1-Cs alkoxy optiomnally substituted with one, two or three
of halogen;
R, is

-H; or-(CHz)o-4-Rarya and - (CHj) 0-4~Rhetercary1; OT
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OH, or -146 WD 03/006423 PCT/ US02/ 22255 C2-C7 al kenyl or C2-C7 al kynyl,
each of which is optionally substituted with one, two or three groups

i ndependewolog/oembect ed from hal ogen, Cl1-C3 al kyl, -OH - 8dr/08@22955 - CF3,
Cl- C3 al koxy, am no, and nono- or 5 dial kylam no, or - (CH2) 0-4-0- (Cl-C6
al kyl'), where the alkyl portion is optionally substituted with one, two,
three, four, @rCsf Bulydf O@aliggehIYOEuaﬁyitu\tﬁ@fWF&R éhe. RtWR' oR' fRrees, and

R'" 6b bar 6bi her - at 0; R7 R 7 are
t he sane or di ffe?%lnt %and repr esen%tei& 1%31 %%%td oa k C3 éln%'zl ‘al kyl)
- (C3-C7 cycl oal kHa)logen( Cl-aB5 adKyl ) -c&N, (GJ:FQZB aLk%I )alkcﬁ& CGar@ld@anyl

-C2-C6 al kynyl, -Cl1-C6 al kg chain with one double bond and one triple
bond, or 15 -Cl- C&™%} RPO5pbP T b Y @it @Fed with -OH or -NH2; or:

-Cl-G§ al kyl @ptd, onaldenysybsd -yt adkwlyb e, -(@0,)Qr, - L cPEDMIKyL,
i ndependent |y sel ect ed from hal ogen; or heter océggl yl opt| ona |y subst’i t ut ed
with hal ogen, ani &<k @inghigh disaldafrisnerAdy S Wwegh e, Ewo

- S02-NH C1- 20 C6 A KythirezS03rblifd - Chhdddetden?a Q@leé@d CAe )k -CO
NH2, -CO-NHC -C6 al kyl, oxo and -CO N(Cl-C6 al Kyl or Cl1-C6 al yI

opt| onal |y substi talikefd,vmhdriqmel,, th}I,or SH hr engNoupg.‘FIandé?pe@ujearﬂtkqu,
selected from Cl | k C=N, -CF3, C1-C3 25

al koxy, am no, m% qu Q Iérﬁllr?olkylam&ﬁ C6 al kenyl or C2-C6

al kyh§ | , Reaich -(H Wla’r(ceh allﬂiengﬁ)t,l Ofl-iﬂsl wlBugl | t-ut@d) wit Ry 0ne ort WiCBs) ot ji ee
groups i ndep ]?dent |y sel ected from Cl-C3 al kyl, halogen, -OH, -SH, -CN,
-CF3, Cl-C3 al'kgxy¥*’38"ani no, and nmono- or di al kyl am no; or Cl-C6 al koxy
optional |y substtt aflkglwicphionellyweubstititres ofthabagentwo or three

groups independently selected from C;-Cs alkyl,
halogen, -OH, -SH, -C=N, -CF;, C;-C3 alkoxy, amino,
15 and mono- or dialkylamino; or
- (CH;) g-4- C3-C; cycloalkyl optionally substituted with one,
two or three groups independently selected from C;-C;
alkyl, halogen, -OH, -SH, -C=N, -CFi;, (C;-C; alkoxy,
amino, and mono- or dialkylamino; or
200 R; and R; taken together with the carbon atom to which they are
attached form a carbocycle of three, four, five, six, or
seven carbon atoms, where one atom is optionally a
hetercatom selected from the group consisting of -0-, -S-,
-80;-, and -NRg-;

25 R¢ is hydrogen, - (CRassRzse)o-a-aryl, - (CRagsRas0)0-s-heterocaryl, -
(CR245R250) 9-4-heterocyclyl, - (CR245R250) 0-4-aryl-heteroaryl, -
(CRa45R250) g-4-aryl-heterocyclyl, ~ (CRa245R250) ¢-4-aryl-aryl,
- (CR245R250) ¢g-a~heteroaryl-aryl, - (CR24sR25¢0) 9-4-heteroaryl -
heterocyclyl, - (CR245R250) 0-a-heteroaryl-heteroaryl, -
30 (CR245R250) 0-a-heterocyclyl -heterovaryl, - (CR245R250) 0-4-
heterocyclyl-heterocyclyl, - (CR245R250) 0-4-heterocyclyl-aryl,

- [C(Rz2s5) (Rago) 11-3-CO-N-(Rass)2, -CH(aryl),, -CH(heteroaryl),,
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aryl or heteroaryl, each of which is optionally substituted wth hal ogen,
am no, nono- or dialkylamno, -OH -C=N, -147 WO 03/006423 PCT/ US02/ 22255
- S02- NH2, wo90aeduks C1- C6 al kyl , -S02-N (C -C6 al kyl) 2, - 80C2AUS(L263 al kyl)
, ~-CONH2, -CONHC-C6 alkyl, and -CO N(Cl-C6 al kyl)2; or Cl1-C6 al kyl
optionally substituted with one, two or 5 three groups independently

sel ect ed fronT€i{ieFerganglylhal ogen,-CHarylsihetexearyLIGF3, Ct-(€82) alkoxy,
am no, and nono- or dial kylam no; or C2-C6 al kenyl or C2-C6 al kynyl, each
of which is ©pt(GhablsyOBUbSE Y utedrdt h ofeHz)bowo CHI (EHr)ees -OHo (§HDups

i ndependently sel ected from Cl-C3 al kyl, halogen, -OH, -SH, -CN, -CF3,

Cl- C3 al koxy, hetgrarryland $lbhrydr @i at k§terraryl)olCocP{Co- Gl leddsylopt i-onal |y
substituted with one, two or three of halogen; 15 R10 is heterocyclyl
optional |y suB¥fiGHtH) wFHkOBhephanwd,-NOhr e€C1-6% fRdky1lhroufis -CadePenident | y
selected fromCl-C6 al kyl; R11 is Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3- GHcyclCdat Ryt CHz-CH(EPRFEO-CEs Rar yF (CBf) o6 (GHER.0R7 2NRheRe¢)oar yl ;
Rayyl is aryl optionally substituted with hal ogen, am no, nono- 20 or

di al kyl am no,oxOH, -CN, -SO2-NH2, -SO2-NH Cl-C6 al kyl, - SO2-N(Cl-C6 al kyl)
2, -S02- (C1-c4 alkyl) , -CONH2, -CONHCL1-C6 alkyl, or -CON (C1-C6

al kyl) 2i or GHH alkyl optiordlyy susstittoeddwatchh lone,, toao Ddrgtdurpee
groups i ndependently selected from Cl-C3 al kyl, 25 halogen, -OH, -SH,
-C=N, -CF3, Ci-C3 ialdapandeanilyo,selardtedonoonor tie algepianm dwaisietiagd- C&E

al kenyl or C2-C6 al kynyl, each of which is optionally substituted with
one, two or three Rppoups -anaependent | y seleo)ed(d.-am Claldyr)l Kyl ,-dml ogen,

-OH, 30 -SH, -C=N, -CF3, Ci1-C3 al koxy, am no, and nono- or dial kyl am no;
or CleC6 al koxy opiNRapal=loWRs44RS,L | t tt-aTNRM RB,ONaRdL We (90) NRELR,.,, or
- {CH3) 9-3- (C3-Cjg) cycloalkyl wherein the cycloalkyl is
optionally substituted with 1, 2, or 3 groups
independently selected from the group consisting of
Ra0s, -COzH, and -CO0O,-(C;-C4 alkyl), or
15 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, NR;5, O, or S(=0),.2, and wherein the
20 cyclopentyl, cyclohexyl, or cycloheptyl group can be
optionally substituted with one or two groups that are
independently Raes, =0, -CO-NRj3sR40, Or -S0,-(Cy-C,
alkyl), or
C2-C1o alkenyl or C,-Cip alkynyl, each of which is optiocnally

25 substituted with 1, 2, or 3 Rz groups, wherein
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of hal ogen; -148 WD 03/006423 PCT/ US02/ 22255 Rheteroaryl is heteroaryl,
each of which is optionally substituted with hal ogen, am no, nono- or

di al kyl arwo®3/oed@ks -C=_N, - S02- NH2, -S02-NH- Cl-C6 al kyl , peBaRoNE205s C6

al kyl)2, -S02- (C1-C4 alkyl) , -CONH2, -CONHC1-C6 alkyl, or -CONC -C6
alkyl) 2; 5 or Cl1-C6 al kyl optionally substituted with one, two or three
groups i ndepeadent d¥y5ehrdt ek dxrpyCl-i63 c@ﬂtliyshallpalsaggﬂltugd wishh ,C=N,
-CF3, Cl-C3 al koxy, am no,_. and nono-_or dialkylam 0 -C6 al kenyl

r
or C2-C6 al kynyl, %act’of hitHeis Bpti oHEmSy™ sEBS |tE}FE@r9\‘EXCHY01ne igwo or
three groups i nde:s;mctmmly sabeet egkdd ame®l1G32al Kyl or halggen, -OH, - SH,
-CN, -CF3, Ci1-C3 al koxy, am no, and nono- or_ dial kylam no; or 15 Cl-C6

al koxy oBtZQOOﬁEI F?C}éu‘B%‘f‘i“fliﬁr&f vist A ngReeneaRt by skt edof 198 6§8n; ~NO:,

Rheterocyclyl is heterocyclyl optionally substituted with hal ogen am no,
mono- 5or di al k§leadmo,-C@H, CEN, - 80R)NH2CO-BRRoREE, CL(TB) allk§P (C:SC2> N
(C1-C6 al kyl) 2, -SOe- (CI C4 alkyl) , _CO 20 NH2, -CONHC-C6 al kyl, =0
or -CO N(Cl- CeligfKyl ) 2;- (OH2)GL-C®-dlCkyt;, optd Iotzalylly , substcerms gdcod tdy-ane, two
or three groups independently selected from Cl-C3 al kyl, hal ogen, -OH,
-SH, -C=N, - CEBkyr3iE)G3 al&Bxy,.-a8m-10; - Candydimsdkyan , di -addﬁéb AR Cm;a1f1 ,25
C2-C6 al kenyl or C2-C6 al kynyl, each of which is optionally substituted

wi th one, two-0CHL)Qr.eeogheugsocatyidependently ceeheectedcfenm Cl-Caual Ky ,

hal ogen, -OH, -SH, -C=N, -CF3, Cl-C3 al koxy, am no, and nono- or

di al kyl am no; coro-30,,{l - Cacrmh) kQxgoomiR, Qralsl, y -selstj_fed op ¢h angs1)t,wo or
three of halogen; R2 is -H or- (CH2) 0-4-Raryl and - (CH2)
0- 4- Rbet er oar YtH,)Ql,-S0,. (C1-C12  alkyl), - (CHp),.4-SOz- (C3-C; cycloalkyl),
- (CHz) 90-4-N(H or Raz1s)-C0-0-Rais, - (CHz) g-4a-N(H or Rjis)-CO-
N(Rzis) 2, - (CHz)0-4-N-CS-N(Rz15)2, - (CH2)o-4-N(-H or Rpis5)-CO-
Razo, - (CHz) 0-4-NR320R225, - (CHz)0-4-0-CO-(C;1-Cs alkyl), - (CH;)o-sa-
-P(0) - (OR240) 2, - (CHz)0-2-0-CO-N(Rz15)2, - (CHz)0-4-0-CS-N(R315) 2,
15 - (CHz) 0-4-0- (Ra15) , - (CH2) 0-4-0- (R215) ~-COOH, - (CH2)0-4-S- (Ra1s), -
(CHz) 9-4-0- (C;-C¢ alkyl optionally substituted with 1, 2, 3,
or 5 -F), C3-C; cycloalkyl, -(CH,)-4-N(H or Rasis)-SO0;-Rasaq, -
(CH3) 9-a- C3-Cy; cycloalkyl, or
Ci-Cyo alkyl optionally substituted with 1, 2, or 23 Rygs
20 groups, oOr
C;-Cyo alkenyl or C,-Cio alkynyl, each of which is optionally
substituted with 1 or 2 Ryps groups, wherein
the aryl and heterocaryl groups at each occurrence are
optionally substituted with 1, 2, or 3 groups that are
25 independently Ryps, Rizi10, OT

C1-Cs alkyl substituted with 1, 2, or 3 groups that are

independently Rzps Or Ra1p, and wherein
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-149 WD 03/ 006423 PCT/ US02/ 22255 C1-C6 al kyl optionally substituted with
one, two or three groups independently selected from Cl-C3 al kyl, hal ogen,
-OH, - SHweoG3Mhe42CF3, Cl- C3 al koxy, am no, and nono- or @calusgt/zarsno; or 5
C2-C6 al kenyl, C2-C6 al kynyl or - (CH2) 0-4-C3-C7 cycloal kyl, each of
which is optionally substituted with one, two or three groups

i ndependent | yrisel eetedobyO1) Clyedupaldty! eabid! egelrrete -i€H, opt_CrchhanC)F3
Cl- C3 al koxy, am no, and nmono- or dialkylamno; 10 R3is -H C2-C6

al kenyl C2-C6 al ki tucb@H2)viend- Rryyla, oror (H2)gQufhs RReleroaypnd ; or

Cl1- C6 aI kyl optionally substituted with one, two or three groups

i ndependent |y sel eglgdhtem &F-£3,2l kyl, halogen, -OH -SH -C=N, -CF3,
Cl- C3 al koxy, am no, ~15 and nono- or di al kyl am no; or - (CH2) 0-4- C3-C7

cycl oal ky} _opfd opakhy Suhstiduked; yi tlfhdé@)%ndehﬁ\@yorséﬂé%%%dgr% cl c
|ndependently selected from Cl1-C3 al kyl, hal ogen, - SH, CfFS

Cl1- C3; al koxy, <fono-or dial R3 ak n

nd no; . Qr
toget?ﬂler W th Jf]ﬁg ‘car agn 95t om 19 Whi ch® F'% Enare Sattag:hed forrﬁ a cér ocycl e
of three, four, five

ar bon \ﬁ/g ne, at
optional Iy a 2HE¥%% oyﬁémlg%{)écg ﬁ?y tHe grELJ 608 Vi f 'Cé?)faﬂf)Yi Vii5.
-S2-, and -NR5-; 25 Rc is hédrogen, - éCR245f2 %éé (CR245R250)
0-4 -het 8?16ar"‘§| each” cERpAERDED) 15- 4 AEPERARYLHY/I S 4 WBd}alogen'
0-4-aryl - het eroaryl (CR245R250) 0-4-aryl - het erocyclyl, - (CR24sR250)
0-4-aryl -aryl¢1-Ce eUF@%Rzﬁjer Ol asHdiasyoarPR220Bry} | OH, (CRR45RD5dY1-Ca
0-4- heteroaryl - heterocyclyl, - (CR245R250) O0-4- heteroaryl heteroaryl, 30
(CR245R250) 0OaXkylhet eS@:cVBbaszmhet@Qﬂﬁ%ydR,uo-, ¢ eP248R280)allkyd) , =0, or
het er ocycl yl - het erocycl yl, - (CR245R250) O-4-heterocyclyl-aryl, - [C
(82550 (8260)Ci-Ck- 8LIGO N-C2f R25s)keyy1l-, CH aCy laLlRyny CHof hei-&FoayylgalXkyl ,- 150
WO 03/ 006423 PCT/ US02/ 22255
each of which is optionally substituted with 1, 2, or
3 Rzos groups;
R;15 at each occurrence is independently selected from C;-Cg
alkyl, - (CHz) 0-2- (aryl) ’ Cz"'Cg alkenyl, C2‘C5 alkynyl, C3_C7
15 cycloalkyl, and » - (CH3) g-2- (heteroaryl), - (CH3) g2~
(heterocyclyl), wherein
the aryl group at each occurrence is optionally substituted
with 1, 2, or 3 groups that are independently Ryps Or
Rs10, and wherein
20 the heterocyclyl and heteroaryl groups at each occurrence
are optionally substituted with 1, 2, or 3 Raig;
Rz20 and Rjzs at each occurrence are independently selected from -
H, -C3-Cy; cycloalkyl, -(Ci-Cz alkyl)- (C3-C,; cycloalkyl), -(C:-
Cs alkyl)—O— (Cl-C3 alkyl), -C3-Cq alkenyl, -Cy-C¢ alkynyl, -
25 C1-Cs alkyl chain with one double bond and one triple bond,

-aryl, -heteroaryl, and -heterocyclyl, or
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-CH (heterocyclyl) 2, -CH(aryl) (heteroaryl) , - (CH2) 0-1- CH ( (CH2)
0-6-0H) - (CH2) O-1l-aryl, - (CH2) 0-1-CH ( (CH2) 0-6-O+ (CH2) O-1-
het er oar yWp 03@¢42mryl or -heteroaryl)-CO O(CLl-C4 al kyl ), PCTH{SIZR25H)
-CH(OH) -phenyl-NO2, (Cl1-C6 alkyl) -O (Cl-C6 alkyl) 5 OH, -CH2-NH CH2-CH
(-O-CH2-CH3) 2, - (CHZ)l 0- 6- C (=NR235) (NR23,5R24‘%%1 , . or Cl-C10 al kyl
optional |y sub<ti i e@itivt h aptonadillys §uBEpstut$feptiident Py ser®z e@f rom
t he group consisting_of R205, -OC=ONR235R240, -S (=0) 0-2 (Cl1-C6 al kyl),
-SH, 10 - NR235C=ONR2358970, VReERIR235R240, and -S (=0) 2NR235R240, or -
(CH2) 0.3- (C3-C5) cycl oal ké/l wherein the cycloalkyl is optionally
substituted withf 1221, or hetgrowpsly] n@éﬁené@ﬁﬁr?%é]r ec¥EMET orfitt heaghoup
consi sting of R205, -CO2H, and -C02- (Cl-C4 alkyl) , or 15 cyclopentyl,
cycl ohexyl, or cycloSREpPEGTNCe i AFe f oREHORDL o yFubstiéugedaivyEh & Ret erodycl yl
wherein one, two or three carbons of the cyclopentyl, cyclohexyl, or

cycl oieptyl is opfeona¥dypPs epl aced with a heteroatom i ndependently
selected from NH, NR215, 0, or S(=0)0-2, and wherein the 20 cycl opentyl,
cycl ohexyRszss opnegy Reohepit yeagh oggcuanebee epei diwlependebsiyt B eddom €h-Gne or
two groups that are independently R205, =0, -CO NR235R240, or -SO2- (Cl-C4
al kyl), or C2-a@i¥lal kenyl or C2-C10 al kynyl, each of which is optionally

25 substituted with 1, 2, or 3 R205 groups, wherein -151 WO 03/006423

PCT/ US02/R222551d daeh a&r plchndcheteener re singigpeodaht Yy sedsddtiadt édow th 1,
2, or 3 R200, and wherein each heterocyclyl is optionally substituted with
1, 2, 3, or 4HR2KQ-CR2EUL, €ach. oethytande iG-Cndeperidentlrpasglected,from
-OH, -N®2, 5 halogen, -CO2H, C=N, - (CH2) 0-4-CO NR220R225, - (CH2)
0-4-A0 (Cl-Cl¥drateplkyl, CCH2) kb0 C.C2. Chalahkeswyt,) , - ¢CH.CHR) cO-&- CO-
(c-C12 alkynyl) , - (CH2) 0.4-CO (C3-C7 cycloal kyl) , - (CH2)

0-4-CO aryl, cydlCe2xy0D; 4cL0:helleswal yIG.-€¢ ((HRINYA- 4260 hréeyDCYd vl , -
(CH2) 0-4- CO O R215, - (CH2) 0-4-S02-NR220R225, - (CH2) 0-4-SO (Ci1l-C8

al kyl) , Rass and Raso 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
15 heterocatom selected from -0-, -S-, -S0;-, and -NRjyo-;

Rzss and Rzso at each occurrence are independently selected from -

H, -(CHz)1.2-8(0)¢-.2-(C1-C¢ alkyl), -(Ci-Cq alkyl)-aryl, -(C;-
Cy alkyl)-heteroaryl, -(C:-C; alkyl)-heterocyclyl, -aryl, -
heteroaryl, -heterocyclyl, - (CHz) 1-4-Rags- (CHy) g-4-aryl,
20 - (CHz) 1-4-Rag5- (CH;) g-4-heteroaryl, - (CHz) 1-4-Rags- (CH3) g-g-

heterocyclyl, or
C1-C¢ alkyl, C,-Cs¢ alkenyl, Cy-C¢ alkynyl or -(CHj)y.4-C3-C,
cycloalkyl, each of which is optionally substituted
with 1, 2, or 3 Rpes groups, wherein
25 each aryl or phenyl is optionally substituted with 1, 2, or

3 groups that are independently Rags, Raig, OF
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10 (CH2) D-4-S02- (Cl-C12 alkyl), - (CH2) 0-4-SC2- (C3-C7 cycloal kyl), -
(CH2) 0-4-N (H or R215) -CO-O-R215, - (CH2) 0-4-N (H or R215) -CO- N (R215)
2, - (CH2WO®3Med2LS- N (R215) 2, - (CH2) 0-4-N (-H or R215PCTA0/RR220, -
(CH2) 0- 4- NR220R225, - (CH2) 0-4-O-CO- (Cl-C6 alkyl) , - (CH2) 0-4- O-P (0)

- (OR240) 2, - (CH2) 0-4-OCON (R215) 2, - (CH2) 0-4-0-CS-N (R215) 2, 15 -
(CH2) 0-4-O (R215k,.cy al@H2) sObde Drudd@ 1Bk GOk, or (CHPoydAthar( B225)
- (CH2) 0-4-0- (C1-C6 al kyl optionally substituted with 1, 2, 3, or 5 -F)
, C3-C7 cycloal kyl, - (GhdedbddchyORk,R285) r;,502:822hereinCH2) 0-4- C3-C7
cycloal kyl, or O-Cl0 al kyl optionally substituted with 1, 2, or 3 R205 20
groups, or C2-£okd aldeenyplyelyC2i61QRLKYAYly €aB8: OfutdH Chids ppthonglly
substituted with 1 or 2 05 groups, wherein the aryl and heteroaryl groups
at each occurrenceogrg R%g,ti onally substituted with 1, 2, or 3 groups that
are 25 independently R205, R210, or Cl-C6 al kyl substituted with 1, 2, or
3 groups ghat (ar eadnndepandenidy R203,8E,8240, And_wher eign - 1,52 M, _c

03/ 006423 2E%T/aUSOZaLIZZZSS t he heterocillcl ggggrou%pat each occurrel\ﬁ\;:’(%el is
optionally sutglqtkiytlgltgd with 1, 2, or 3 groups that are independently R210;
R205 at each occurrence is independently selected fromCl-C6 5 alkyl,

hal ogen,  OH, _+0- YIgaes - C=N; .- - | kexy, ( GL-
al kyl) orR2I7\ﬁ (ajCC:l %gggl kci/cfcjé?ce:f-cgé éfkﬁ?ﬁe;p%@%té e}gzé%' ocl\:rl!cdé’rotggrﬁlcgéll s%té

i ndependent |y | ect ed.from hal ogen, Cl- | koxy, O -C6 hal oal koxy,

- NR220R225, 0331%8’:% -%oc(g(dfi PRy )]N%S_‘%e?_NR%SRz‘%‘,N'- COéRIR§§§r5240,
-S2- (C1-4 al kyl% , =0, or 10 C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl
or C3-C7 cycl Gy, -$%udRwiRonhi cifd-YRepskionat I -<Gbstd PAEEY wiTh ©L 2, or
3 R205 groups; R215 at each occurrence is independently selected from Cl-C6
al kyl10 = (cH2)P10%0- atsy i ) Co--adgcetienyFz - Ce2 2dlYRY ky 9y | - &l0y-1-95Cr
cycloal kyl, and - GHZdaOk¢r, (BEERN Q& Yhdich - i6CHP i@n211(helIR6Yek¥h) .

wher ei n ,
with 1, 2, or 3 Ry groups.

2. A compound according to claim 1 having the formula
D R, Ry OH

R N N
RS S N R,
RI"6

15 Rlll4 R"4 O R1 R2 R3

wherein D, E and G independently represent N, N'-O° or CRe,
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*'-0O°.

20
3. A compound according to claim 1 having the formula
' OH
r
Rm4 Ru4 O R1 R2 R3
Ar is selected from 1,1-dioxido-3-oxo-1,2-benzisothiazol-2 (3H) -
25 vl, 1,3-dioxo-1,3-dihydro-2H-isoindol-2-vy1, 1,2,3,4-

tetrahydronaphthalen-1-yl, 2,3-dihydro-1H-inden-1-y1, 2,3-
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the aryl group at each occurrence is optionally substituted with 1, 2, or
3 groups that are independently R205 or R210, and wherein ZO the

het er ocycWwwlosaod2het eroaryl groups at each occurrence ar eComsShoass y
substituted with 1, 2, or 3 R210; R220 and R225 at each occurrence are

i ndependent |y selected from- H -C3-C7 cycloal kyl, - (Cl-C2 al kyl)

(G3-C7 cycl oaldeviyiro-1-hGhzo @kt lerh) - BenkSEnEanal o) 2,3 @rGaralkanyl
-C2-C6 al kynyl, 25 Cl1-C6 al kyl chain with one dquble bond and one trlple
bond, -aryl, ‘PRERaFoRlyl, APXRETErBEYRTYIcHoY 153 WihaRidusa23 2-

PCT/ US02/ 222551aph€ihy@10 :aldqalr@ratﬂoea?hwaﬁé&bslwlut edywi hdlor GHy1-, NHZ | ot
hal ogen, wherein the arg het er ocyc and heteroargl groups at each

occurrence ar digyerenar ?n§%%§FF%dt§awmtfﬂHfPXZaaﬁﬁ R27G -§FSups3R235

and R240 at e%hlzesce%me@@@aﬁrﬁ i ndepep&eniddddo1an -¢1; C6 2-3c|hliY>|xo B2§5 and
R250 at each occurrence are |ndependently selected ffrom- H Ci1- al kyl ,

Cl-C4 al kyl ar yenzethiazal ky(Hbtetoaryl, Cl-G4-cradipapdx§arkyl c:1 -

al koxy, O - @mlz%hﬁgéal 1-4CH2) Orf- .{S?zn@na%%%' vk 2@ alkepy!
C2-C6 al kynyl, and phenyl; or R245 an are taken together wth the

carbon to whi G -tréyaarel -atxached ﬂo3fQﬁ¢ﬁQ¥k%W®@CQCve of 32-9Xx052,8; or 7
carbon atons, iLS70 t|o a
diMEE - PRCH GRS RN AATY L L3L0P! ! 092 h R§559‘9‘-L%2°§§ ol -3 Gglat

heteroaton1se|ec ed from-0-, -5-, -S0
each Bccurrendd éﬁerﬁﬁaebethhtly séﬂedbéd3Fben¥ot$iaZOK{w9ﬂ 1-2-S1(® O0-2-

(Cl-C6 al kyl) o zofa% $| 1) eyl 5 Gl Gyl },lhet er,o rgli.%agm-czt

al kyl ) - heterocyc -ar het eroary ‘het erocycly -R26s-
(CH2) O0-4- aryﬂﬂ229 6- tékﬁahﬂdmOBQﬁﬁkwﬁﬁ}Q)yDr4 heteroaryIlH~1m@6H2ﬁ vl,

2l kymyl or - CBIBP B AS G T o2t SRS AR T A Y G PRRAN S
substituted wlth2tox2-10B-Be2OShigrzolps,(2iheye) n1, 3 thlazol 5-yl, 1,3-
15 benzoxazol-5-yl, 2H-1,2,3-benzotriazol-2-yl, 1,3-thiazol-4-

yl, 1H-1,2,4-triazol-1-yl, 1H-imidazol-1-yl, 2-furyl, A4H-
[1,2,4]triazolo(l,5-albenzimidazol-4-y1, 1H-indol-2-vy1,

3,4-dihydro-2H-1, 5-benzodioxepin-7-yl, 2-oxo-pyridin-1(2H) -

vl, l-benzofuran-2-y1, dibenzo[b,d] furan-2-yl1, 6-0x0-
20 pyridazin-1(6H)-yl, 3,4-dihydro-2H-chromen-6-yl, 3-oxo-2,3-
dihydro-1H-isoindol-1-y1, 1H-pyrrol-1-y1, l-oxo-1,3-

dihydro-2H-isoindol-2-yl, 2-thioxo-2,3-dihydro-1,3-thiazol-
4-yl, 1isoxazol-5-yl, 2,3-dihydro-1,4-benzodioxin-6-yl, 2-
oxo-2H-1, 3-benzoxazin-3 (4H) -y1, 2-0x0-2,3-dihydro-1,3-
25 benzoxazol-5-yl, 2-0x0-2,3-dihydro-1H-benzimidazol-5-y1,
1H-pyrrol-2-vy1, [1,2,4]triazoleo[l,5-alpyrimidin-2-y1l, 4H-
1,2,4-triazol-3-y1, 2,4-dioxo-1,2,3,4-tetrahydropyridin-3-

vyl and 3-oxo-2,1l-benzisothiazol-1(3H)-yl; and
Ar is optionally substituted with one, two, three or four groups

30 independently selected from Rg, R’g, R’ ‘.

4. A compound according to claim 1 having the formula
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25 each aryl or phenyl is optionally substituted with 1, 2, or 3 groups
that are independently R205, R210, or -154 WD 03/006423 PCT/ US02/ 22255
Cl-C6 al kwb osiobmp3 tuted with 1, 2, or 3 groups that are | mrdepsonenssy R205
or R210, and wherein each heterocyclyl is optionally substituted with 1, 2,
3, or 4 RR10 ; 5 R265 at each occurrence is independently -0-, -S- or
-N(C1-C6 alkyl) -; R270 at eachRegurrenc Hi sl_iindependently R205, hal ogen
Cl-C6 al koxy, d -C6 hal oal kgxy, 3 40, - -GN, -CO (CL-C4 alkyl)
, _S02_NR235R240, -CO NR235R240%{m- SQR- alkgd) , =0, or 10 C-C6

al kyl, C2-C6 al kenyl, C2-C6 a&Kymyl r -r JRP. 4-C3-C-7 cycloal kyl, each
of which is optionally substituted with 1, 2, or 3 RO05 groups. 2. A
conpound wdeoerici ng to claim1 having the formula G- DRA R4 OHRG6 i | H
H NN /_R. R 1" ~ 15 s R.. R4 O.RlL_ R2.R3 ein D, .and G
ndependdit 1 PELFESEh IRC™ REPEE S R LY B GO ABH At ot BB TEAAA" Lo
of D, E and Gydre N and nots5, enor, 8at, hanhexshyafrddsokndsd -&-15, N+- O . 20-3. A
VRO R4 R4 ORIRHE Y12 RRscrad  rom 1 disZaberhydroepin1p1) T
1, 1- di oxi do- 3-1gxethi2zbeazhsdtdiira20k12( 3thtol2myal-y1, thiolan-2-yl and

13-dioxo- 1 - diidro gt soindol 2ol 3,234 et andionaghihalenci-vi

with up to eight groups selected from Rg, Rsa, R’¢, Rea,

RIIGI R”Gal RIIIG and RIIISa'

10
5. A compound according to claim 1 having the formula
R4 Ry H OH H
BZMNWN\RC
R"s R4 0O R; Rz Rj3
wherein
B, is cycloalkyl optionally substituted with up to eight groups
15 selected from Rg, Rsa, R’s, R'ga, R’7¢, R'7¢2, R'7'¢ and
R’ ' ga.
6. A compound according to claim 2 wherein D, G and E are
all CRg.
20
7. A compound according to claim 6 wherein

R, and R; are hydrogen;
R; is -C;-C; alkyl-aryl, the aryl optionally substituted with one
or two groups independently selected from halogen; and
25 R¢ is -C;-C3; alkyl-aryl, where the aryl is optionally substituted
with halogen or -C;-Cs alkyl.

8. A compound according to claim 7 wherein
m is O;
30 R4 and R’y are hydrogen;
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WO 03/ 006423 PCT/ US02/ 22255 di hydro-1-benzof uran-5-yl, benzofuran-4-yl,
2,3-di hydro-IH inden-5-yl, 6-oxopyridazin-1(6H)-yl, 1-naphthyl, 2-
napht hyl ,w8,04/dki4by dr onapht hal en-1-yl, 1Hindol-1-yl, 2,3- PCT/US02/22255

di hydr o-1 - benzof uran-4-yl, 1H pyrazol-1-yl, 2-oxo-1,3 5

benzoxazol - 3(2H) -yl , 1H- benzi m dazol -2-yl, 2-thioxo-1, 3-

benzot hi aazolrs3(ﬁ1-el)nymnetﬂay2 Awaxadi azel p‘ﬁe&ﬁw kil ckiﬁflz:irﬁ'ld.@z%'ub'stﬂ:uted
[1,2,4]triazol o‘L4 3-a]pyrimdin-3-yl, 2Htetraazol-

1, 3- benzot hi a¥éFh2op¢, ©B- tasaasgfoypsmlﬁ?ap%nqeﬁlwnﬂe%ﬁ&af@ froghalogen;

2, 3-di hyqy,0ahi+ R NARL- by bﬂ'@gé{g 14#d etraazol -1-yl,
1H—1 2, 3- benzotr| azol - F 3- benzodi oxol - 5- yI t hien-2-yl, thien-3-yl,

2, 6-di ox&e 152 Féle@kytlé‘@Féﬁ%drUh‘?HepGPienP?l%Wl Pﬁ-l%of@lﬁbf substituted

benzot5h| en- 4- y,llchhQI&ﬁéH(Q)rl_% 3e5-higtnahydro- OH purin-9- yl,
2- 0x0-1, 3-benzot hi azol=3(2H)-yl, 1,3-thiazol-5-yl, 1,3 15 benzoxazol - 5-yl,

2H-123benzotr|azol 2y| 13th|azol 4- yl, 1H—124tr|azol-l-yl

1Him dazol - 1yyl, 2- é&wéuné%ccb}d%né] 151 @Z0)0l:L WBeblgnzi mi dazol - 4-yl
1H i ndol - 2-ylI, 3 4- di hydr o- 2H 1, 5- bénzodi oxepi n- 7-yl, 2-oxo-pyridin- 1(2H)

yl, 1-berzofnd ake zryl hYdFQ@@ZD[b d]furan-2-yl, 6-o0xo0 20 pyri dazi n-1(6H) -yl ,
3, 4 di h H-
I hygy o3 2Hgh 0%@%9%3@%(% g?ri% %ﬁ}sgk%g{ﬁ%ﬂgé‘?&éﬁd&}té ¥ith one

1H rroI-I-I

2- tﬁﬁ@xo 2, ByQWhywoognpﬁpﬂ|ﬂnﬁ§ﬂeﬂd¢n9ﬂy seoctasl 5oyl halogen; and
2,3-dih | benzo - 3(4H) -yl
YR :ﬁty 4eDRnZgdl X L0 Vlyncle oy 2t 1. 35802037 11 A Ed 1Yt ea

2- 0X0- 2, 3-di hydtb- Il&ll@mmcm gazels E&lydy,l 1H pyrrol -2-yl,
[1,2,4]triazolo[1,5-a]pyrimdin-2-yl, 44 1,2,4-triazol -3-y| ,

2, 4-di oxo-1, 2, 3, 4-tetrahydropyridin-3- yl and

3- 0x0- 2, | - benzibsot ki agapeul(BH)ccphrdiagdtércisinopt iwbreakliy substituted with
one, swo. t.hree or four groups 30 independently selected fromR6, R 6,
R ' 6.°4. "aA*Eormpound accor di ng to claim1 having the formula -156 WD
03/ 006423%R,Pardd Us0262225%dr&deik 4 H OH H B,

R; is phenylmethyl, where the phenyl is optionally substituted
with one or two groups independently selected from halogen;
R; and R; are hydrogen; and
20 R, is phenylmethyl, where the phenyl is optionally substituted
with halogen or -C;-Ce¢ alkyl.

11. A compound according to claim 4 wherein
R, and R; are hydrogen;
25 Ry is -C;-C3 alkyl-aryl, the aryl optionally substituted with one
or two groups independently selected from halogen; and
Rc is -C;-C3; alkyl-aryl, where the aryl is optionally substituted
with halogen or -C;-Cgs alkyl.

30 12. A compound according to claim 11 wherein
m is 0;
Rs and R’, are hydrogen;
R;1 is phenylmethyl, where the phenyl is optionally substituted
with one or two groups independently selected from halogen;
35 R; and R3; are hydrogen; and
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MRe YR.,4R4O0RL R R3 wherein Bl is selected from pi perazin-I|-yl,

pi peridi ne-4-yl, norpholin-4- yl, 4,5, 6,7, 3a, 7a- hexahydr oi soi ndol -2-yl, 3-
5 azabi cywbopB0ad22] nonan- 3-yl, 1, 4-di azaper hydr oepi n- 1-yl PCT/US02/22255

1, 4-t hi azaperhydroin-1-yl, thiolan-3-yl, thiolan-2-yl and

i mdazolidin-1-yl, each of which is optionally substituted wth up to

ei ght gr qups ssgheahathebhom, ReheRBa t R GheRy16as dptikhallGl Gubs®acuRed, 16
and R, , 16a 10 5. A_conpound according to claim1l having the formula R4
R4 H OHH B2YNtR Pifegen @ RG -6 RIUMRZ -R3 wherein B2 is cycl oal kyl
optionally substituted with up to eight groups 15 selected from R6, R6a,

R 6, R 6a, R '" 6, R ' 6a, R.' "' 6 and R'l6a 6. A conpound according
to clai m2 whéfei nADFORPAMRF g dizgp| terplady 57 wheredRpound according to
cl ai ms6 whepghng, R2-angaR3gahe hydrogen; Rl is -Cl-C3 al kyl-aryl, the aryl
optional | y substituted w t% one or two groups independently selected from
hal ogen; Rands25CRCs dlkgi-anvhi Ishe ampl, ortépeali he kgt ititest wanhl pye
substituted it bwtaa%%gr& O napkn@@nthYbe1 &t Cf%mpuaﬁoﬁgﬁp%&g to claim
7 wherein mis 0; 30 R4 and R4 are hydrogen; -157 WO 037006423

PCT/ US02/Re2285-R1-Gss apkghys et hythengh e lphengbt ienapty erdisicy tuted

substituted ;ip halogen or -C;-Cs alkyl.

10
14. A compound according to claim 13 wherein
m is 0;
Rs and R’y are hydrogen;
R:1 1s phenylmethyl, where the phenyl is optionally substituted
15 with one or two groups independently selected from halogen;
R, and Rz are hydrogen; and
R is phenylmethyl, where the phenyl is optionally substituted
with halogen or -C;-C¢ alkyl.
20 15. A compound according to claim 1 which is selected from

N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-
methoxybenzyl) amino] propyl}-3-(1,1-dioxido-3-oxo-1,2-
benzisothiazol-2 (3H) -yl) propanamide;

N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-

25 methoxybenzyl) amino] propyl}-3-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl) propanamide;

N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-
methoxybenzyl) amino] propyl}-4- (4-fluorophenyl) -4-oxobutanamide ;

N—{(lS,2R)—1-benzy1-3—[(2,3-dimethylcyclohexyl)aminoj—2-

30 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-
dimethylpropyl]amino}-2-hydroxypropyl)-3-pheny1butanamide;
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with one or two groups independently selected fromhal ogen; R2 and R3 are
hydrogen; and R, is phenyl nethyl, where the phenyl is optionally

substi t utwd 03soéaez h hal ogen or -Cl-C6 al kyl. 9. A conpoun#cCaasoz/zi2sgy t o
claim3 wherein R2 and R3 are hydrogen; Rl is -Cl-C3 al kyl-aryl, the aryl
optionally substituted with one 10 or two groups independently sel ected
from hal ogen; NaAdl®R 2R5-1 ey lark i daeyy s 3whieke the aryl is optionally

substi t utggn,Meth Eﬁérﬂﬂz%‘]op%o 2@1}-@6 ALKyl butdharfd geonpound according to
claim9 wherein {5 mis O; and ID?' 4 are hb/\}idr ogen; Rl is phenyl nethyl,
where the phebyll (1§ 3Bt t bra1ay ls@oSyRraxes® - Wi? .@ne or two groups

independwilnaét&ghsgaﬁﬁlef%ﬁ%ﬁ%%:}-,ingh@r@dm%?ta%ra?nitaxc,irogen; and 20 R is

phenyl et hyl ere iS"optionall'y substituted wth hal ogen or
-C1- O8 al kyl . Nt{ (1A, e®hpbkrnzdcdridvagory i kilm24 2nherein R2 and R3 are

hydrogen; .25 RLyh 8 oG G AldpE ot Y b LBLﬂ?eﬂl)ﬂut%Qlltaimqagl;l y substituted with
one or two groups I'ndependently Selfected from hal ogen;, and Rc is -Cl1-C3
al kyl -aryl, whed é16h2RharibarzydpBi-drial B ydbudistiliowted) aniind] hxd ogen or
-Cl1-C6 al 381 A £ L0g to claim 1l wherein mis 0; R4
and R4 a erﬁifggggé%;ﬁm 1S h%#?%?ﬁg%géﬁ' where the phenyl is optionally
substituted Wr{l18n2Rbrl thenzyrlodpd (I ndlepomtdntlbptyd) evtied] f2-om hal ogen;

35 Rysand R3 a g?éﬁﬁ%%ﬁ%%@ﬁﬁujﬂ%%a ,03/ 006423 PCT/ US02/ 22255 R, is

phenyl nmet Hyl, I's optionally substituted w th hal ogen or

-Cl-C6 al kyl . N13 (18, 2Rnpbthehzadesrdi(hget oy daipnls avlepgin- 5 R2 and R3 are

hydrOgen%ydroxypropyl}—2—pheny1butanamide;

N-{ (1S,2R)-1-benzyl-3-[(l-ethylpropyl)amino] -2-
hydroxypropyl } -3-phenylbutanamide;

15 N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino] propyl}-2- (5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-yl)acetamide;

2-[4- (2-amino-2-oxoethoxy) phenyl] -N-{ (1S,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-[(3-

20 iodobenzyl)amino] propyl}acetamide;

N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminol propyl}-2-[4- (2-ox0-2-pyrrolidin-1-
ylethoxy)phenyl] acetamide;

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

25 iodobenzyl)amino]propyl}-2-{4-

[ (methylsulfonyl)amino] phenyl }acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminol propyl}-4-oxo-4-pyridin-2-ylbutanamide;

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

30 iodobenzyl)amino]propyl}-2-{4-[2-(4-methylpiperazin-1-
vl)ethoxylphenyl }acetamide;

2-[3-(2-amino-2-oxoethoxy)phenyl] -N-{ (1S,2R) -1-(3,5-
difluorobenzyl) -2-hydroxy-3-[(3-

iodobenzyl) amino] propyl }acetamide;
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Rl is -C1-C3 alkyl-aryl, the aryl optionally substituted with one or two
groups i ndependently sel ected from hal ogen; and Rc is -Cl1-C3 al kyl -aryl,
wher e t hewanyghbod4s3 opti onal | y substituted w th hal ogen or peCius@B22abkyl . 10
14. A compound according to claim 13 wherein mis O0; R4 and R 4 are
hydrogen; Rl is phenyl nmethyl, where the phenyl is optionally substituted
15 with one ON- t{wmsgmups—indaapﬁrfdaaﬁ:byeﬁ;eﬁemmyfdrx@styhaLcpgen R2 and R3
are hydrog and t hyl , ere t he is optionally

hen
substitut ° lﬁ%ﬁf‘ I}/Y I4Cézapk§ Y%l r<.585‘r7150und according to
claim1l V\ﬂj)@mtla&a&edi@g:t ed from N{(IS 2R -I -benzyl 2 hydr oxy- 3-[ ( 3-
met hoxybenzyl ?N ? ]grop 1- di oxi do-3
benzi sot hi azof-2(38) 2%/ )% éjar’néirhf&élorﬂlb?ﬁ@ ZT% hi’dif@ﬁfy? 2{hydr oxy- 3- [ ( 3-
25 nPtShOXﬂBH%l%ﬂzi/@ﬂhrﬂQr]l@Iﬁaﬁﬁl 132(-he8hgh 0x0¢ Al ety dr 8= dbhydro-1-
i soi ndol - 2-yl) propanani de; N-{(|S 2R)-1-benzyl - 2- hydr oxy- 3- T(S-

net hoxy bAACFFFROT &%W‘[‘}Pa@a(r%dﬁlluor ophenyl ) - 4- oxobut anam de;
N-{(IS, 2R)-1- Ime 2yk; 3rf (2 & & mmteivbeyst hexyl d aRidieky 2330 (3 -

hydr oxyprody hen | but anam de;
N-((IS, 2R Pb@@ﬁigPa‘B“{{‘{_’@KQHYH‘ét'HyMﬁf%h)' 4, phenoxy-3-phenylbutanamide;

di met hyl propyl] q#i ﬂO)b 1 pULY 12 nyj bt an
N-((1S, 2R) - geﬁzyl %M%guﬁﬁ%tﬁg §n3%088ﬂ9 > Q% g égkgﬁorobenzyl)

di metlfy| ﬁmﬂgmaﬁr rﬁé} QO%I@W@@@QW) psomﬂehmtmtaandmde -159 WO

03/ 006423 PCT. 2 | 3 1
phenyl gt hyr) aﬁuﬁg]g?r%%g%l g&-%{ ;dﬁfggéfé%%g}?};ﬂ) 2Py 331k 4

N-{ (1S, ZFQdebﬁ@ﬁyy aglmg&gngpwﬂg p(142pgenoxypheny1)butanamlde,
trinmethylpro n r 1]

N e SR oPxl) 3} Qi)ﬁyid)lﬁbéixils %lg?gaggggﬁém A%y Roxy-3- [ (3-
trinet hy|1md@|w|n)zam an} pe lapyady13--ghday bhemenarticdy;l) acetamide;

15 2-[3-chloro-4- (1-oxo-1,3-dihydro-2H-isocindol-2-y1l)phenyl] -
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl }propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminolpropyl}-4-(2,4-dimethylphenyl) -4-oxobutanamide;

20 N-{(1S8,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) aminol propyl}-4- (7-methoxy-2-methyl-1-benzofuran-4-
y1l) -4-oxobutanamide;

4'-[4-({(18,2R)-1-(3,5-difluorcbenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl }amino) -4-oxobutanoyl] -1,1' -biphenyl-2-

25 carboxamide;

N-{(15,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (3-
iodobenzyl) amino]l propyl}-4-{2- [ (methylsulfonyl)amino]phenyl}-4-
oxcbutanamide;

(22) -N-{ (18,2R) -1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (3-

30 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-
yl)phenyl]propanamide;
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N-{ (1S, 2R) - 1- benzyl - 3-[ (1, 3-di net hyl butyl ) am no] - 2

hydr oxypr opyl } - 2- phenyl but anam de;

N-{ (1S, 2Ryvob3bedszy| - 3-[ (1, 3-di et hyl butyl ) am no] - 2- 10 PCT/US02/22255
hydr oxypr opyl } - 3- phenyl but anam de;

N-{ (1S, 2R) - 1- benzyl - 3-[ ( 1- et hyl propyl ) am no] - 2-
hydroxypropylPL24@ﬁea¥1bu{eiuﬂndﬂiluorobenzyl) -2-hydroxy-3-[(3-

N- { ( 1S,2 Qﬁi]ql%%%% X:)]af%ul[‘t%f'ﬁ pr OFM' éag&g}?érc? 1H-inden-5-

hydr oxypro
N-{(1S, 2|§)l)b11(t3p5mddétuorobenzyl) 2 hydr oxy- 3-[ ( 3-

dob I o hetyahyd ht hal en- 1-
ncet am e 2 T4 et o RS R an 12 TN T 3R oL (5, 5

difludrObmﬂﬁqﬂébzglhydimdypﬁbﬁj1}~2206L6d6b?ﬂ2@d@lﬁHmG&ﬂ) pﬂ@pyé&amxﬂemﬁ de; N

fogégengs?)énlng%ﬁ§oﬁg|} 2:{2?%§§§%8r?gﬁ9¥Y{))%}q¥qﬂgx&létﬁ6§y) phenyl |

acgtgn1ckﬁod&bk®k§l25%1ﬂ015%éb§?}fF?Qnmﬁe??yf%lﬁbﬁ¥fdkmﬁmf3h&(3|}25 .

i odobenzy ro -2-{4 met hyl sul f onyl ) am no] phenyl } acet am de;
N-{ (1S, 2FE)}?%“YEI§ LBEW‘E%r obenzyl ) - 2- hydr oxy- 3- [ ( 3-

i odobenzyl ) arran](msopm }14¢pmﬂmmb&eban2yyi butraaiexges - [ (3-

N-{(1% 2R) - 1- 5-di f | uor obenzyl) droxy-3-[(3- 30

i odob! nzyHo)dé’l]ﬁ ﬁl&}/waﬁawcyl@ﬂzm’l[ 22(‘44r7é¥‘ﬂ§1”6¥ p%rlasan:rqpyl 2-

y|)ethoxy&ﬂﬂ@ﬂ$h£ﬁ9$§@@%@Eﬁlde
2-[3-(2-am no- oxoethoxg)g?eny -N-{ (1S, 2R

di f | uor obenzy My {31RyaRb [?1?1f188689ﬁ§§Yg%uﬁgﬁﬂﬁﬁqéﬁyﬁrééétanlde -160 WO

03/ 00642&&%@5@&4@?26 28215@] p%p{zy(%SQZRh i(2 (Beongl xldgﬁflabenzyl) 2- hydroxy-3-[(3
|odobenzyl)an1no propyl } di hydro-1Hin - yl ) but anam de;
N-{ (1S, 2/9FYL) PBeBY 4 PYRRARMYERA) ) - 2- hydr oxy- 3- [(3 5

i odobgnzyl ) amynqlREORY] } 1 2¢478 tahtl 1206 8bBREPY -2 iy didRydRO1l 3
benzof ur an- 5- yI)propananlde
1odobenzyl)am1no]propyl} 2-[4-(thien-2-
vlcarbonyl)phenyl] propanamide;
(2R) -N-{ (1S,2R) -1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl}-2- (6-methoxy-2-naphthyl) propanamide;
20 N-{(1S,2R) -1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino]l propyl}-2-[4- (2-oxopyrrolidin-1-
v1l)phenyl] acetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino]propyl}-2-(3,4-dihydronaphthalen-1-
25 vyl)butanamide;
N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-
methoxybenzyl) aminol propyl}-2- (4-isopropylphenyl) acetamide;
N-{(1S,2R) -1-benzyl-2-hydroxy-3-[(3-
methoxybenzyl) aminol propyl}-2- [4- (methylthio)phenyl]acetamide;
30 N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (pyridin-2-
ylmethyl)aminol propyl}-3-phenylpropanamide
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (2-methoxy-
l-methylethyl)amino] propyl}-3-phenylpropanamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (2-hydroxy-
35  1l-methylethyl)aminol propyl}-3-phenylpropanamide;
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N-{(1S, 2R)-1- (3, 5-di fluorobenzyl) - 2-hydroxy-3-[(3-

i odobenzyl ) am no] propyl } - 3- hydr oxy- 4- phenoxy- 3- phenyl but anam de;

2- (1, 1' - bwphwafogd423t- yl ) - N-{ (1S, 2R) - 1- ( 3, 5-di f | uor obenzyl ) - 2cTA1802/22255
hydr oxy- 3-[ (3-1 odobenzyl ) am no] propyl}butanan de;

N-{(1S, 2R)-1- (3, 5-di fl uorobenzyl) - 2- hydr oxy-3-[ (3-

i odobenzyl ) anNngk ps ppy) 13 Aedetzpharexyphenyd )i adreBenzyl) -2 -
N-{(1S,2R) -1-(3, uorobenz | ) - 2- hydr oxy-3-[(3-

i odobenz%%ﬁf‘%fﬁﬂﬁﬂﬂ% eyl BH@HGQ@BH@%W )acet anmi de; 15

2-[3-chl oro- 4n( I{0x021k) 3r-didsdua 2ot 89ERERI - 2 HRBRPYB] [ (3 -
N-{(1S, 2R)-1-(3, 5-di f| uor obhenzyl 2 hydr oxy- 3-[ ( 3- |odobenzyl) am noj
pr opy! } prspRRXHPARZY L eyl PRRPY ) (3 Bh‘?ﬁlif R?H?R%’é‘ﬁ‘iﬁlfa) 2- hydr oxy-3-[(3

odobgnzyl ) anyn £0 4 _ 1 o -
:\I-{(ls 2R )1 (3Q1§pd|?%}orr oﬁ%zéﬁﬁﬁ?ggﬁ%‘%%%%(ﬁ? ¥QBY ABAH Heiminé -

i odobenz )hé(ﬁlFﬁiﬁ}’BF%@{/M &rx(hrmwépﬁe;e?n@mm hyl -i - benzof ur an- 4-

yI2) h4d<r)>éobug aﬂ[al{n( (de; 281-1 4 5 -61 81 udRbbedzy1)3.2 2rydirbly0s 0P eNZ¥d dnoxy -
- X - -
| odobena AL T BREbhAY P EALbx bt BribydqL L. L) BEpRengMide 25

N e L
oxobd@aném“@éh}’@QZI}IYl\IL&F(lE@]m)DPY-l 33 5{ i f indsrlotienydy byopahymydaey- 3- [ (3- 30
cdobenayl) amolesom s ooyl eyl 4 ol amcanzesm
|odobenz9nIY)iemf|xM9]f9}PDJp}ﬁ3} (Zl-l{ 441@9131th3/19!¥@621¢¥an3@ ndol - 2- yl)

phenyl ] pr opan B{g? %Iuor %36$?§§g%0£(§¥ 0%{%%%5§urylmethy1)am1no]

N-{(1S, 2R)-1- enz
i odobenzﬁl-ﬁadrnaj/pr@myl}} -~ (12~ 3ndphyufpl]1t$¢padam1@e yl ) but anami de;

:\t)glf)égngsl) ) ;mﬁﬁ ?%)go%/lu OP(%é/% érg}? drgl% n%l) aé'h)(n% I ?aé%t am de;
N-{ (1S, ZEﬁfluéﬁpBedzillKﬁfHMﬂtbybprapﬁyﬂ¥nyyﬁ%ﬂdaﬁl 1-yl)propanamide;
| odobenzyl) amynok Pk opyy }1 2 GTRE BYLSHLL QMY /2 B9ty 5 - (-
iodobenzyl)amino] propyl}-3- (1H-indol-1-yl) propanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(4-
20 methylbenzyl)amino]propyl}-2- (4-isopropylphenyl)acetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (2-methoxy-
1-methylethyl)amino] propyl}-2- (4-isopropylphenyl)acetamide;
N—{(lS,ZR)—1—(3,5—difluorobenzyl)—2—hydroxy—3-[(2—hydroxy—
l-methylethyl)amino] propyl}-2- (4-isopropylphenyl) acetamide;
25 N-[(1S,2R) -3-(benzylamino)-1-(3,5-difluorobenzyl) -2-
hydroxypropyl] -2- (4-isopropylphenyl) acetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(4-
methylbenzyl)amino]l propyl}-2- [4- (methylthio)phenyl]lacetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (2-methoxy-
30 1-methylethyl)amino]lpropyl}-2-[4-(methylthio)phenyl]acetamide;
N-{(1S8,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (2-hydroxy-
1-methylethyl)amino] propyl}-2-[4- (methylthio)phenyl]acetamide;
N-[(18,2R) -3- (benzylamino) -1-(3,5-difluorobenzyl) -2-
hydroxypropyl] -2- [4- (methylthio) phenyl]acetamide;
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phenyl but anam de; N-{(1S, 2R)-1-(3, 5-difluorobenzyl)-2-hydroxy-3-[(3- 10

i odobenzyl ) am no] propyl } - 2- (4- hydr oxy- 5-i sopr opyl -

met hyl phewglopaemram de; N-{(1S, 2R)-1-(3, 5-di fl uorobenzyl ) P2Thigor/zeeys 3- [ ( 3-
i odobenzyl ) am no] propyl }-2-[ 4-(2- met hyl prop-1- enyl ) phenyl ] propanamn de; 15
N-{(1S, 2R)-1- (3, 5-di fl uorobenzyl) - 2- hydr oxy- 3-[ ( 3-

i Odobenzyl )amn@](pspmi 3r2d. % (itllﬂuaaraberyi}e@rmwld)fm?nﬂlps"opanam de; (2R)
-N-{ (1S -1- dlfluorobﬁnzylé - 2- hydr ox L

i odobenzwe)télﬁi"kaFBﬂﬂaW‘}l”? EFRELhoxy S }%‘reﬁ‘idé R Rmidesg

N (1S, 2R) - 1- (G3.(319] £ku0s.0henz Yl Ao Ny 03(y5-31'1[f(l%orobenzyl) |
|odobenzyl)an1no]pr0£¥d% 2-[4-(2- oxop rrolidin-I- yI) phenyl]acetanlde

N-{ (1S, 2RYSrORZPEORY T FoePprPPEl RYeR kAR g de

i odobgnzy! ) amyno]pg opy) }x2c3( %,-/al@nms%pam -e{rtzl -<12§ diouitanam de;
N-{(iS, 2R) - 1-benzyl -2-hy ro%

met hoxy beR? gIEiam ﬁla}rfs?bp%nl}y Oewpr%b%bp% HefrPreeEt Bhfeet ) acetamide;

N-{(1S, 2R) - 1- henzys- 2Rh¥ﬁ”§%¥?%;kﬁ§orobenzyl -2-hydroxy-3-[(3-
met hoxybenzyl ) am no| 2-[4-(methyl thio)p henyl%acet amde; 30

N-{ (1S, 2R)od1>b(eazsslu@m ;}|)2 2%%@@5@@}@[@@& dracgmide ;
yl met hyl ) am ng] p
N-{(1S, 2R)-1- ?SI,?EE?dl %%{Jgﬁ; o{}gnzygwgg ?%%%%/1)3 2[ @fdroxﬁoxy 1- met hyl et hyl )

am ndpP pﬂ@@lb}tygepméhwrpirmﬁm& ¢-2-[4- (methylthio)phenyl]acetamide;

(1S, 2R) - 1§31 318 SR 10T OOCRZY, pao?ggér? 13 A O R s -

- met hyl et hyI ) ami no] “pr opy phenyl pr opanam de;
PCT/ USOZIZZMEOXD@r@pY]J.}S2-2[R) n@th(IbEhzqhdeMi) acktaf3de5- di f | uor obenzyl)

-2 hydroxypropyl] - 3-phenyl pr nam : .
v 1(1s, o 1 P ELa PRoT oBUIBOARTb IR s o gtigyorobenayy -2-
met hoxybéryzlyrb)iamfnp}}'lp}ﬂpyl4}~($\emhghyhpob};ﬂmﬁi]wet5mmde{ (1S, 2R -1- (3,

5- dlfluoroben yl) (27 F uryl. o]
5. hy&roxypropy (ésp%e%y Z%%%%%%F ¥ogenzyf5 (1,3-dioxolan-2-

yl)ethyl]amlno} -2- hydroxypropyl) 2-[4-

(methylthio)phenyl]acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-

iodobenzyl)amino] propyl}-2-[4- (methylthio)phenyl]acetamide;

20 3-[2- (benzyloxy) -4,6-dimethylphenyl] -N-{ (18,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3- [ (3-iodobenzyl)aminol propyl}-3-
methylbutanamide;

2-[4- (benzyloxy)phenyl] -N-{(1S,2R) -1- (3,5-difluorobenzyl) -
2-hydroxy-3-[(3-iodobenzyl)amino]l propyl }acetamide;

25 N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl}-3- (2-fluorophenyl)propanamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3- [(3-
iodobenzyl) amino] propyl}-4- (7-methoxy-2,3-dihydro-1-benzofuran-
4-y1)-4-oxobutanamide;

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

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] -
35 2-hydroxypropyl}-2-(3-hydroxyphenyl)acetamide;
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N-{(1S, 2R)-1- (3, 5-difluorobenzyl)-2-hydroxy-3-[(2-nmet hoxy

1- met hyl et hyl ) am no] propyl } - 3- (1Hi ndol - 1-yl ) pr opanam de;

N-{ (1S, 2RyvoD1308:423 di f | uor obenzyl ) - 2- hydr oxy- 3-[ ( 2- hydr oxy PCTAIS02/22255
1- met hyl et hyl ) am no] propyl }-3-(1Hindol -1 -yl ) propanam de;

N[ (1S, 2R) - 3- (benzyl am no) - 1- (3, 5-di f| uor obenzyl ) - 2-

hydr oxypr opyl k=8t{d f#)ndal -l syb)mw@%@éﬂm -3N{(3C4EngBenzyl) amino] -
(3,5-difluorobenzyl) -3- | (3 - furyl met hyl )am noj

2- hydr oxPphepyP¥ YRRl i wddB- B~ gwﬁﬁzw@m%ﬂ aCfSaNP-d‘f (1S, 2R -3- [
(cycl opropyl ngt hyld am)nal- (31s-G3¢13srobenz (3-ethylbenzyl)amino] -
di f1 uor obenzyl)-2-h droxypropy ]1-3-(1Hin 1 yI )pro anam e;

N-{ (1S, 2R)rhzdrsxxpmrwlu}crr%déniw)?n22 hayhﬂdk@?ﬁ[zeé )acetamide;

i odobenzyl ) amyn | } (Bt nQpa -
N-{ ( 1% OR) - 1n1(q39£p%?%y)uolr gge%z?lh)@ ?g{)ﬁ&%%ﬂo%?s-)&% [(4 ? qmgehylbenzyl) amine]

met hy| be Rz ARkl gRepyi3)--(2- P&Or%obrwcbwﬂll )36{@81? avi Yeropanamide;
N-{(1S, 2R)-1-¢3 %%ér&é{ ﬁ%‘%@éyb)y% f}\yd (Ol)@’ 2%{')[(1 (geghgi(%Iuorobenzyl)

1- net hyl et hyl am noj pr o -2-(4-1sopropyl phenyl) acét a

N-{ (1S, 2R)y- [J(scstlsybkpefnm @tmnzaw;a chﬁawmmi[}(z hydroxypropanamide ;

1- met hyl et hyl ).a v} 4 e MI) C (1S,
2R -3 (benzyl by L (3 B FPRRatRd T 3 AP Az anach -

hydr deerpyld]:ogy}gmpﬁo}pﬂowl p\heplyb)me‘k@rm:denyl) acetamide;

N-{(1S, 2R)-1-(3 ro Renzyl ( .
net hyl benzyl )gm{ﬁ ﬁdpr op% réi'[ é% gk?‘{r}c'?l( )pher{jﬁ] SE% %akﬁ?rbzéfl)ammo] i
N-{ (1S, 2R)—hjzd@axﬁpmmﬂu}omotienzyliaaxa hyzjfhquo%h[l(az@ﬂres axy- 30

1- net hyl e %gm ncgd)A propyl }-2-[4-(nmethyl t hi o) phenyl ] acet am de;

N-{(1S, 2R fl uorobenzyl) - 2-hydroxy- 3-[ (2- hydr oxy

1- et hyl et hyI NaMm m)]aﬂ)opyl (B- 8- B4 £ aet sbydriAi10)- phe{myl—]aangelmnz(i& )amino] -

hydr 0%y propy iyl CRPET PRERY i*d8%23183°W5 03/ 006423
N-[(ég 2R) - %benz %) [:5 %3 Sﬂdll} 333{)(; g( a

PCT/ USOZ/yZZﬂEBpan‘&hr{li(deS 2R) 1-(3,5-difluor obenzyl) 2- hydr oxy-3-[(3

nmet hoxybenzyl no] ropy henyl ) acet am de; 1S, 2R
-3- (butylanlﬁ ?] I?gﬂ- défﬁﬁsi %bﬁ%ﬁ% J53-[(3- ethylbenzyl)amgng

RE/?EQ)éyglnghYHkoﬁyﬁlécpf}ﬁqpmgw abﬁpyLiHa@@{ﬁmﬂﬁ?zo@ I1 yl)2 acetamide;
| -1 | uagr openz 1 QXOl an- 2-
yl ) et hyl ] ami n&}{g %ﬁ:ﬁ)oﬁyp@oﬁy%é)‘ %u?’gl&?eé'b’ﬁ’r]gpﬁl phén§Fratkengylde@minol -

20 2-hydroxypropyl}-2-(5-hydroxy-7-methyl[1,2,4]triazolo(4,3-
alpyrimidin-3-yl)acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(4-methyl-4H-1,2,4-triazol-3-yl)thiol-2-
phenylacetamide;

25 N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- [5- (2-methylphenyl) -2H-tetraazol-2-
vl]acetamide;

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

30 methoxypropanamide;

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

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

35 vyl)propanamide;
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N-{(1S,2R)-i-(3,5-difluorobenzyl)-2-hydroxy-3-[(3

i odobenzyl ) am no] propyl }-2-(4-i sopropyl phenyl ) acet am de;

N-{ (1S, 2RyvoD1308:423 di f | uor obenzyl ) - 2- hydr oxy-3-[(3- 10 PCT/US02/22255

met hoxybenzyl ) am no] propyl }-2-[ 4- (et hyl t hi o) phenyl ] acetam de; N-{ (1S, 2R
-1- (3, 5-difluorobenzyl) -3- [ (2-furylnethyl) am no] -

2- hydr oxypr op¥{{2s[ 2R (Jrﬂe{(I?yISt—kiilcﬁ)Lpheogfér}@dét—@m [d8;-ethylbenzyl) amino] -

N-[ (1S, 2R) 33- Iam (3 L uor ohe :

it oxypPo By F ST Y AR ST B by TSt Ii“é’dr%lﬁb‘f’(i@‘ld?ﬁ)"l G,
5-di f | uoncly@nayk}amBde { [2 (1, 3-dioxolan-2-

I hyl ' = 4- It t i.d
R

i odobénzyl-hgdirngypropyl }-32- (64et hekhyl i hber) pheplzlbacet g ﬁﬁfbpar%ﬁufﬂe ;[ 2-

b I h ny.l.

((ZII I?Inﬁgrg)lgg%zyﬁ) {glgyﬁ Dy (é I‘EI)HSBékﬁéVI}I]aIm ncI](gIr 8I35I’}b%“y1 Jamino} -

nethylbu&am&ﬁkdﬁypropyl} 4 2 3-dihydro-1H- 1nﬁﬂl 1- y%) -4 - ?xobutanamlde,

2-[ 4- (benzyl o 2R uor oben - _

o byt ony- 3 [R5 ROS ot G beHoFbr Gpgp e a4 e85y 1Benzyl) aminol -
N-{(iS, 2I§)—-tﬂyd(:8x§pﬂcb;ﬁﬁu}0-r40henb)tb)123 hy et 264 251[-G3 2H) - yl)butanamlde

d I |} -3-(2-fl h I m de
caebgrzyt ) el pCoptl ) 9. 1L veL ooy B SPANAT0E, 1) i

i OdObenZW—h@rEIkBQh@f@M/l }} -24- (GLpRBhDOXYH 2 S dnedra-h1 bz efkian-
4-yl)-4-oxobut anam de;

N{(iS, 2R) - 1- £315= & £1 l}%ﬁr{?@éiﬁegfpi 3- Y3 P HAseazply Any hbiN- { (1S, 2R) -

2- hydr oxytpr(@pzL&n@nﬁ@rc(rs@&ryqpybaw@oé Synsgr&yémhmg?t@m de;
N-{(1S, 2R)-1- (3, 5-dif]uorobenzyl)-3-] et hyl’benzyl ) am no]

2- hydr OXW%BW}’IQPE(MW@-% met hoxyphenyl ) acet am de;

N- 2R)-1-£3,5gdi f [ t hyl(berzyk) a 35
o hyor XD ooyl 15 5 Tt o heniT] acer amder 183 Wb, 03 Boed2s

PCT/ US02F22285roRenvlg -2R) [ (B~ (EBhBI-/E?WYIbIr@WyP)r 3-[(3- et hyl benzyl ) ami no]

2- hydr ox 2B § hex-9 qghgoxyphenyl ) acet am de;
N-{(iS, ZITII?B gb d}If uoraot?enzyl )-3-[(3-ethyl benzyl ) am no] -

2- hydr oxypr op?I }( 123 (tengnddiexply b-vH pyr bl AR ylyd8eb adi fyorenzyli S, 2R)
-1- qIEIHQﬁ§%E%R%Qﬁ)aﬁ§nO §3h§&£34§5¥8§01)p@gbgggmlde,

20 N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
vl)acetamide;

N-{ (18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-

25 vyl)propanamide;

N-{(15,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4-oxo-4-phenylbutanamide;

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

30 N-{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -

2-hydroxypropyl}-2-thien-2-ylacetamide;

N—{(lS,2R)-1-(3,5—dif1uorobenzyl)—3—[(3-ethylbenzyl)amino]—
2-hydroxypropyl}-2-(1,3-dimethyl-2,6-dioxo-1,2, 3, 6-tetrahydro-
7TH-purin-7-yl)acetamide;
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2- hydr oxypropyl } - 3- (2- oxo-i, 3- benzoxazol - 3(2H) -yl ) pr opanam de;

3-(1H benzi m dazol -2-yl)-N-{ (I S, 2R) - 1- (3, 5-di f| uor obenzyl)

3- [ ( 3- et hwbhlsnassbl am no] - 2- hydr oxypr opyl } - 3- hydr oxypr opanaairasp2/22255

N-{(iS, 2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no]- 10

2- hydr oxypr opyl } - 2- (4- nor phol i n- 4-yl phenyl ) acet am de;

N-{ (1S, 2R) - 1- (13{ %1 6] d&t uor-olenzyli i 3ot bBeetyy) ster[zml @Ry DBénzyl) amino] -

2- hydroxypropyl }-2-(2-1hi oxo-1, 3-benzot hi azol - - _yl)acet am de; N-{ (iS5,
2R) -1- (8, Ygramﬁ%%b}erﬁzy<|3)-hY§r°rY?§e%¥h&1 %é?i‘ﬂ}f’lu)taéﬁi“ﬁéjf

2- hydr oxypr OpNL}{'(BS(ﬁ% pyird @i B~ aﬂhuérabén@qa»dlsaz[qb éth%‘ilﬁ)@ﬁﬂypla)mr@?,- N-{
(iS, 2R -1- 5-di (3-et hyl benzyl) amno] -

fl b
2- hydr oxfpmsW}WEﬂeéﬂef%woB?pﬂze%éﬁﬂfﬁb%&u 4 -QHopsteranide;
N-{(18, 2R)- 1- &3{51@I|ipt>unm@e@zuhh§o£&§e ﬂl@%ﬂ keﬂwgénzﬁl ) amino] -

2- hydr oxypropyl } - 2- (5- r ox -nmeth triazol of
al pyri mi &i- HYQrwyaﬂé%@&rfl ‘Cfé'(lé {lnég ﬁ‘OX@UtﬁnéF‘#ﬁEOrobenzyl) -3- [

(3-ethyl benzyb) @nﬁéﬁaothlen 4 1)-N- {(IS 2R)-1-(3,5-difluorobenzyl) -
2~ hydr oxypr opyl 1= 2 [ (4 CAR 1, 2 47T azol - 3-yT Y thi of - 2-

pheny! acdt@nmedbylosnayl) {an(lps -2Rhydroxypropyldifdeterebenzyl ) -3- |
(3-ethyl benzyly) rapgned) - luorobenzyl) -3- 1) -
2- hydr oxypr opyl }QZ [5- (2 rret hyI 5ﬁelﬁ§f3} K e)t r3aa[z(gl eléhy F‘T%Z@/et éarlrrlu O]
3-(1,18- b@n@y@ﬁpaygrogy%djz.Mi{@tglggyhgl(% Q}dloxo 1,2,3,6-tetrahydro-

di f1 uor olgn 35[ zyl )am no] - 2- hydr oxypropyl }-3- 30
nmet hoxyp?opgﬁg%‘lnd% }gf’)ﬁ%i%gnﬁ%% { (1S, 2R) -1- (3, 5-difluorobenzyl) -3- |

(3- ethylbenzﬁkiéh$nﬁakZbH@dﬁoﬁyéiopy@@eﬁﬁxﬂWﬁﬁerBobthahbd@zyl)amlno]—
gl_%/érsoi%}% %{%9&(@#@ %Q'I%?)%bd hélég%ﬁf et%g% ulrzé T%”Q%%mc}e) ‘pr opanam de;
- 165 V[)03/0054231$KZRl£¥}%825255flhbﬁoﬁéﬁkyKMQB (X3 -e8hybbeniyluGmdmenzyl )
2y o ar SRy PR BE B 53985 S 1 P AL ABAIP i dazol - 1-y1)
acet am de; N QQIS—QHRbeﬁe(Bc&oduf Bubenbetizyd o133 (RB) et/by F wehizyd )myi-ne] -
(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
20 2-hydroxypropyl}-2-(2,4-dihydroxy-1,3-thiazol-5-yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[2- (4-fluorophenyl) -1, 3-benzoxazol-5-
vl]acetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
25 2-hydroxypropyl}-2-(2-pyridin-4-yl-1,3-benzoxazol-5-
vl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (2-methyl-1,3-benzoxazol-5-yl)acetamide;
2-(2H-1,2,3-benzotriazol-2-yl)-N-{ (1S,2R)-1-(3,5-
30 difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl }butanamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1) -2-

hydroxybutanamide;
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5 2- hydr oxypropyl }-3-(6-et hoxy-| H benzi m dazol - 2-yl ) propanam de;
N-{(1S, 2R)-1- (3, 5-di fl uorobenzyl)-3-[(3-ethyl benzyl )am no]

2- hydr oxywoopydes23t- ( 2, 3-di hydro-| Hi ndol -1 -yl ) - 4- oxobut anaoiramsp2/22855
(1S, 2R) -1- (3, 5-difluorobenzyl) -3- [ (3-ethyl benzyl) am no] -
2-hydroxypropy|} 4- (2-oxo0-1, 3-benzoxazol - 3(2H) -yl ) but anam de; 10 N-{

(1S, 2R) -1- [2= daéémre@rﬁemyh)_e BhidzdB-ethyl-eqzyk) 2@m nof3 s -
2- hydroxypropyl}-2 (5-phen I-1FFtetraazoI 1-yl)acet am de;

2-[5- (1, silﬁéﬁiéa%%irl)s%n ) Cogttet Paaz et -amiiql-R-{ (1 S, 2R)

1-(3, 5- dm&b&g&gpgaigi a@g&gﬁid%thylbenzyl) anlno] 2- hydroxypropyl}
acetam de; 15 % -benzotri azol - | - f N-{(1S, 2R)-1-(3,5-
di f1 uor obenzyNyi 1g (2R etlhy@bénilyif}aﬁifﬁ%ﬁn@f JnpdrldRy B BBYPehaxamaringd -

3- (1, 3- benzodi-gxPhropyl é“Tb(§§IQEQn12( , S d E%HQ%Q@e@ZgiQacetamlde
3-[(3-ethyl nz am noj - 2- r ox propy propananlde N-{ S, 2R) -1-
(3, 5- dlfluorﬁb ﬁ%%l%leﬁ 3. @3déf yPB%ﬂ%@@ﬁlaﬂﬁ rldp -ethylbenzyl)amino] -

2- hyd Il R . | i q
2 hydr oxyprgay gaybis ;gxlﬁ%gggggz[ étﬁ&f‘é’%i%rﬁ}yil‘bzﬁ%{}ﬁl?gmg%ﬁ/f)ace ani de;

2- hydroxypp@pyﬁyaal@QIB di oxo- 1 3-di hydr o- 2H i soi ndol - 2- 25 yl) propanan de;

N-{(1S, 2R) - 1- 3 | |
15 20 L 2t b e ] ST Ao s i

2- ( 5-18ceyhydirenyprypyl }N-3{"({]EIS [ZRpchy I SuBLativl)zoriobénkghyl Epropanamlde,
[ (3-ethyl benzyl l}m npfb[% hid 5%%(@588%%&9{21@ 198 (3 - E0nPrndndhSandBhy =1 (3,

5-di fl uorobenzyl') (3-€éth enz
2- hydr ox 2phygybkypr ey En-2- (Hapgranpdel -yl) pentanamide;

N-{(1S, 2R) - 1- ﬁB %59(%APQfO&P@F&F%%§%L%§%nzlE%'% g%é %g$¥{$g%Fyl )amino] -

2- hydroxypropyl 3-di meth
7H pur i n27hydyegepaopyle} - 5-1661-\WX2 03/ 005423 -RCWLUS@ﬁtaﬁé.’tﬁ;Bde,

¥ (05,201 (217t o ens i bl GEg N e AP 8L 1) ot
N-{ (1S, 2RF-hide3xpptby Liornbanzyb)lede | { 33 etimpdrenzyl ) asinddt-2 -
2-hydrox&&sggggéﬁ§a£§tpnthoxyphenyl)-4-oxobutananide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- (1H-imidazol-1-yl)butanamide;
20 N-{(1S,2R)-1-(3,5-difluorocbenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl }-2-(2,6-dihydroxypyrimidin-4-yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- (3-fluoro-4-methoxyphenyl) -4 -oxobutanamide;
3-(2-chlorophenyl) -2-cyano-N-{ (1S,2R) -1-(3,5-
25 difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl }propanamide;
N-acetyl-N-{(18,2R)-1-(3,5-difluorobenzyl)-3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl }-D-phenylalaninamide;
N—{(1S,2R)—l—(3,5-difluorobenzy1)—3—[(3—ethylbenzyl)amino]-
30 2-hydroxypropyl}-4-(4-methylphenyl) -4-oxobutanamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- (2-hydroxy-5-methylphenyl) -4 -oxobutanamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4-oxo-4-thien-2-ylbutanamide;
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N-{(1S, 2R)-1- (3, 5-di fl uorobenzyl)-3-[(3-ethyl benzyl)am no] -
hydr oxypr opyl } - 4- (1H i ndol - 3-yl ) - 4- oxobut anam de;
(1- benawohBeos4ds vl ) - N-{ (1S, 2R) - 1- (3, 5-di f| uor obenzyl ) - 3PCT/US02/22255
3- et hyl benzyl ) am no] - 2- hydr oxypr opyl } acet am de;
{(1S, 2R)-1- (3, 5-di fl uorobenzyl)-3-[(3-ethyl benzyl)am no]- 10
hydr oxypr opyl—} {28 (2R )3~1dH (Bethyl £ 2ubrdbexxny1l,-3,-3, (6 - eehy Hbgmiyd-) amino] -
bl el 2GRN O NolnbRenl -4 doxdibreamaflibbyor obenzyl) -3+ 1
2- hydr oxypropyhk¥:23 Hyeehmc;ao%ophenyll) 241 Qe -2R)yhacet apddeluorobenzyl) -

N-{ (1S, 2R (3 iflu robenz 3-eth nol 15

2- Elgldroxf%)r[éa F?éﬁéfi?inz&l)(?oﬁy di nﬁééé é’ﬁﬁ%é%a}lamlde]

2- (4- chloro 2NoX 014, ﬁamemz«mim diﬁﬂuBf&&@nz&D-N={(ESeQE&lHenzyl)amlno]—
3,5-diflu ben 3- | benzyl ) am n drox ropyl } acet am de;
NT (1S srvareRidrdariie B ﬁéﬁgmy S R A e AU BERI ) am no] - 20

2- hydr oxypnepybkhami 4, 4 d| hydroxy , 3-thi azol 5-yl)acetam de; N{ (1S, 2R
-1- (3, 5-diflu roben ([31%3 ethlbenzl am n L

2- hydr oxypr opyrf(k [QZR(41‘f 3uér PhERSTS ?Ln@’lﬁer:?zc;%ézﬁl: ¥losnavdo@mimrde;
N-{(1S, 2B)- h;rdeaxﬁpmﬁﬂl}omb[@nml }neshéiy%leértml hanzyh) arba@od 20125 -

2- hydroxypropyl} (2-pyridin-4-yl - benzoxazol 5- yl)acetam de; N {
(1S, 18R Y- iPrE’Ban%mb‘ikH uor obenzyl ) -3 [ (3-ethyl benzyl) amino] -

2- hydr oxypr opyl} <£s(;2a>rrelthoel 51d3fl?§d9§@l@fék¥é%}l 53y|[) @C@Eﬁﬁllg@nzyl) amino] -
2-(2H 1, 2, 3- henzotri azao| - 1S, 2R) - 1-(

di fl uoro@eﬁi’?lr?xgp’f?@i]e}t‘ﬁ‘y'l t?eﬁklﬂgL h‘f“r‘R?}QhZJtaH‘)?ﬂ‘rlS‘?ypropyl }butanami de; N {
(1S, 2R -1- ﬁ3<153%éﬂzt&rrﬁ@%1yb)yn’5 Nd{ (@%hyllbggzyl) ani no]

2- hydr oxypr opyl ) - 4- (1, 3- di oxo- hydr o- 2H i soi ndol - 2 yl)

hydr oxybSH&RRRF BlRenZE7 W0 @3/6(968&23@@/495@@/ 122255

2-[ 2q6acel wham pPds }1%&@%%4 yl1-N-{(1S, 2R -1-(3,5
di f | uor obénzyl J-3-T(3- et hyl benzyl ) ami no] - 2- hydr oxypr opyl }acet am de;

N-{ (1S, 2R) - 1- F3aGe@y F 4rordisanz i\ 138 [ 18- ct-hid Bedi jl panehenzyl) - 3- [ (3-
ethylbenzyl)amino] -2-hydroxypropyl }phenylalaninamide;

5
2-
2
[

~~ 1

N-
2-

2- (acetylamino) -2- (1H-1,2,3-benzotriazol-1-yl) -N-{ (18, 2R) -

1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -2-
20 hydroxypropyl}acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (2-ethyl-4H-[1,2,4]triazolol[1,5-
albenzimidazol-4-yl)acetamide;

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

25 2-hydroxypropyl}-2-methyl-2-(1H-1,2,4-triazol-1-yl)propanamide;

N-{(1S,2R) -1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (5-pyrrolidin-1-yl-2H-tetraazol-2-
v1l)acetamide;

N-{(18,2R) -1-(3,5-difluorocbenzyl) -3- [ (3-ethylbenzyl)amino] -

30  2-hydroxypropyl}-3-{[(methylamino)carbonyl]amino}-3-thien-3-
ylpropanamide;

N—{(1S,2R)—1—(3,5—difluorobenzyl)—3—[(3—ethylbenzyl)amino]-
2-hydroxypropyl}-2- [1-methyl-3- (methylthio)-1H-indol-2-

vl]lacetamide;
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5 2- hydroxypropyl }-2-(2-pyridin-2-yl-1,3-thiazol -4-yl)acetam de;

N-{(1S, 2R)-1-(3, 5-di fl uorobenzyl)-3-[(3-ethyl benzyl )am no] -

2- hydr oxywoapmpbas23t- { 4- [ (et hyl sul f onyl ) am no] phenyl } - 4- o®chutsanzrsile;
N-{(iS, 2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no]- 10

2- hydr oxypropyl } - 3-{4-[ (et hyl sul f onyl ) am no] phenyl } propanam de; N { (1S,
2R) -1- (3, 5NdifL8iotRbehnzid 5 -d3flpotgbeniyd bendyB) eqhyhbgnzyl) amino] -

2- hydr oxyproaybks5:é VA 8201, L5 YLy pEnt@anan 4e. - a4 in-7-vl) -4-

N-{ (1S, 2?% - %8%43 géldl f u}gr og(eriz4y| E % F?B et'hyl ber?zz)?l )1§>r§|eﬁ5?-7 yl) -4

2- hydr oxyprobpybhaBidea 1, 2, 4-tri azol -1 -yl )pentananmide; 15 N-{ (i S, 2R -1-

(3, 5-difluorgb [ )+ 3 (3- am | _ . _

2- hydr oxypr opgl ??%&%’,(311?)3?’1& (%xggldngé%ﬁégé%é ll-)l- irgsgﬂlﬁdSFPg}b‘f/ﬁylp)raomplé]r?ém de;

N-{ (18, 2R)-hydE8xSpey Uprblemerhpxgaf ¢ By brdwiizdndy phanyhptepanamide ;

2- hydr oxypropyl y < f5 (Jf 141 )il I@gm?j 1 de;r (32 Lo AL (3
5-difl uorobeniiéylk)(i1§ 322'1% ](3{%2€Sﬁfll§éﬁ!z%$§éa nr?o]% [ gt%lge&)ﬁ)a%ﬁno]

2- hydr ox yphygybkyRr¢@y 6} -0 -hiyedroooy py ( £ mi Hl usbmdthadepamiden-1 NMHY- (i S, 2R)

-1- (3, 5-lSi fluorobenzyl) -3- [ (3-ethylbenzyl) am no] -

2- hydr oxﬁ'p prf’?-%ﬂ( -f 1 uor o- 4- net hoxyphenyl ) - 4- oxobut anam de;

3- (2- chl or ophenylar@-xyafics,MR) (-1S,(2R5 -di { Bydrobmzy1) -3- [ (3-

difl b -3-[(3-ethylb I ' -2-_hyd / I i de;

 aedf, PR g LY SRRl B O RLERL) B R

et hyl benmgltharpnopaZamydl 0xypr opyl } - D- phenyl al ani nam de;

N-{(1S, 2R -1-(3,5-dif) b | )= 3- -ethyl b | ) ami.no] 30

2- %/dr oxy?)r op%l‘}(gﬂg%‘il-‘?ﬁ‘%ﬂ%% / )'I-\I% g&%‘o{ﬁsaﬂgnﬁé}éé}glfTuJ’rObenzyl) -3-

2'- E ( és, 2F{)(-3]:e(:|3%/52éii(1é&%ﬂbﬁ]zgl-hyaﬁb%%‘ﬁﬂ%ﬂg }b?nby(bl)))aghﬂgﬂu_’ccée; N { (1S
- r oxypro -4-(2- r oxy- 5- net enyl) - 4- oxobut anam de; , :

2R) g 1- {g Eﬁdﬁﬁ%tfr@bén'zg?l'%'ﬁéﬁ[m%%g%’fﬂé)b'éiﬁz[)/P)‘eéﬁVf"n]BTn%Yl) amino] -

2- hy d50X pphgRy-bkydr Opr -4 -hizgn--2i ¥h bt gpadi e, - 4 -ok68u¥Veh 83 &06423 _

PCT/ US02/ 22255 N—é(lS, 2R) - 1- (3, 5-di f| uor obenzyl ) - 3- Ll(qB et hyl benzyl ) am no]

2- hydr oxypr op)r § {38 (R aphthyPidleRepheamah de; [ (3 -ethylbenzyl) amino] -

4- (1, 3- benzgdirex ) -\ (3(, 1S a2R) wd rédphandf luaehenzyl ) -
3-[(3-ethyl ggnzy?%?gﬁlg%qo% - 2-(hydr gxyptrlofr)y }bu%jleznam de; i

oxobutahamide;
N-{(18,2R) -1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
20 2-hydroxypropyl }-2-hydroxy-4-oxo-4-thien-2-ylbutanamide;

N-{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- (7-methoxy-1l-benzofuran-2-yl) -4-
oxobutanamide;

4-dibenzo [b,d] furan-2-yl-N-{(1S8,2R) -1- (3, 5-difluorobenzyl) -

25 3-[(3-ethylbenzyl)amino] -2-hydroxypropyl}-4-oxobutanamide;

N-{(1S,2R) -1-(3,5-difluorobenzyl) -3~ [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (6-oxo-3-phenylpyridazin-1(6H) -yl)acetamide;

2-(1H,1'H-2,2'-biimidazol-1-y1)-N-{(1S,2R) -1- (3,5~
difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-

30 hydroxypropyl}acetamide;

N-{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4-(3,4-dihydro-2H-chromen-6-yl) -4-
oxobutanamide;

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

35 2-hydroxypropyl}-2-(3-oxo-1,2-benzisothiazol-2(3H)-yl)acetamide;
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5 N{ (1S, 2R -1- (3, 5- difluorobenzyl) -3- [ (3-ethyl benzyl) am no] -

2- hydr oxypropyl }-4-(3-pyridin-2-yl - , 4- oxadi azol - 5- yl)butanam de; N-{
(1S, 2R) wWb-03/8s425- di f1 uor obenzyl) -3 [ (3-ethyl benzyl) @airnusp2/22255

2- hydr oxypr opyl } - 3-[ 3- (4- net hoxyphenyl ) - 1, 2, 4- oxadi azol -5- 10

yl ] propanam de; N-{(1S, 2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no] -

2- hydroxyprODML)[24<£8eéwaﬁh)rro4 QXdeﬁﬂB@W%enyll -N-{(18,2R) -1- (3,5~
4- (1, 3-benzaot hi azol - )y% #
di f | uor olfE2yPYoReT F 8L ket @eW}QWﬁB l"?“lrl%] ﬁy&Vé%?ﬁYBﬁ?lPl}JohT‘]a‘nam de;

N acet yl oéko%m;gﬁgmbhé(ls 2R) 1-(3,5-difl uorobenzyl) 3 [(3

et hyl benzyl ) am ? -2- ydr propyl } phenyl al ani nam d

2- (acetyl am ndy121%13RN; 2 ¢ éﬂy PefZoLEPageeR Yl )2 w(écfehzh?enayl Y@ninol -
S5-dif lsuorzomeya%bsk}prépyi}(z’i @t-kylhenzyh) h@m foly -idodBdol -1-

hydr oxypr opyI }acet am de;
N-{ (1S, 2R 8ce828idef | uor obenzyl ) - 3- [ ( 3- et hyl benzyl ) ani no] -

2- hydroxypropﬁiﬂ%ﬁﬁﬁyd; i k1do#bbéARZOl O] Ly B~ ethylbenzyl) amino] -
a] benzi m dazol acet am de;

N-{ (1S, 2Ry hyd(cexgpa@whh%dénimdyrosypbgnﬂ hy4 tsxebpitpaamhd: 25

2- hydr oxypr opyl Y- (1 | -21-1yh). L OB 2 _

N-{(1S, 2R)-1- ?Skég {T?EI&)Bolr o%enSzy 130?‘?%&'1 f;)l t)3en[z(3 QEEP%%?}% mino]

2- hydl‘)oxﬁpMﬁVb}CYQrQBYb}yﬂr-dmdmoﬁyl-éybeH@ t@%lreaaﬁolylbuyhylaméd@m de;

N-{ (1S, 2R)-1- &3 ?1 di % UQFQEP@?%hklﬁoL Bafd |Q@ Q%IL@ TBL z§%5am1no )

2- hydroxypropyl} 3 {T (et hyl’am no) car onyi am no e |“propanan de;

N-{(IS, ZRyhlfd@QXBPthbﬂ)hﬁwzyll 23{L¥3petid Jdendyla):anamoﬁe,

2- hydr oxypropyl }; 2= 1- nethy] -3- hy| t hi.0) i-hdol.- 2- yl]acetam de; -169

00 31 00bae Bek? S BB A vatob PBRRML A PR L3 1RGO0 5 ¥

N— { (1S, 2R)if1up8pbenzy ] ucrobenzyhylBeh e Bl patirdierzylypiawkpp}opyl } -4 -

hy I‘OX)Q})(O B¥| kf-’ 3 4- di hydr o- 2H 1, 5- benzodi oxepi n-7-yl ) - 4-

oxobufsanam g’ TJ( . 2R) - 1- (3, 5-di fl uorobenzyl ) -3-[(3-ethyl benzyl )am no] -

N {(1s, 2R) -1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -

2-hydroxypropyl}-2- (5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol -
2-yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
20 2-hydroxypropyl}-2- (1-oxo-1,3-dihydro-2H-isoindol-2-
vl)butanamide;
N-{(IS,ZR)—1—(3,5—dif1uorobenzyl)—3—[(3—ethy1benzy1)amino]—
2-hydroxypropyl}-2-methyl-2- (1-oxo-1,3-dihydro-2H-isoindol-2-
v]1l)propanamide;
25 N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (1-methyl-1H-indol-3-yl) -2-oxoacetamide;
N-{(18,2R)-1-(3,5-difluorocbenzyl)-3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (2-thioxo-2,3-dihydro-1,3-thiazol-4-
vl)acetamide;
30 N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- [4- (1H-pyrrol-1-yl)phenyl] propanamide;
2-(l-benzofuran-2-yl)-N-{(15,2R) -1-(3,5-difluorobenzyl) -3-
[ (3-ethylbenzyl)amino] -2-hydroxypropyl}-2-methylpropanamide;
4- (1-benzofuran-2-yl) -N-{ (1S,2R) -1-(3,5-difluorobenzyl) -3-
35 [ (3-ethylbenzyl) amino] -2-hydroxypropyl}-4-oxobutanamide;
-171-



5 2-hydroxypropyl }-3-[ (net hoxyacetyl )am no] - 3- phenyl propanam de; N-{ (1S,
2R) -1- (3, 5-difluorobenzyl) -3- [ (3-ethylbenzyl) am no]

2- hydr oxywoopyd428- [ 2- oxo-5- (trifl uoronet hyl ) pyri di n- 1( 2H)>€T)5Us])mzaﬁmnam de;
2-cyano-N-{ (1S,2R) -1- (3,5-difluorobenzyl) -3- [ (3

et hyl benzyl ) am no] - 2- hydr oxypr opyl 3-( 3, 4-di net hoxyphenyl 2-
net%ylpro%a%aNTﬂéiS 2Ry —(Byp dg¥lioroéen2yl) 3-[(3- Zghylgégzyl)amlno]—

4- (3, 4- dFBe Zyg%%rar%% N4((%Smé&o}y(§ , or 9ifdocebe nfi/ j la3-

[ (3-ethy 2-hydr oxypr opyl } - 4- oxobut ana
N-{ (1S, 2Rrobut@nguiiéi uor obenzyl ) - 3-[ ( 3- et hyl benzyl ) ami no] 15 :

| L ide; N 1S, 2R -1-
(23hygrgr%/PLgP%blenézlykf%r%l@o §5e%?%enz€%%x%"%§?‘i‘5“'9g LU

2- hydf ox gpfopytrdbenzyd, )4-3di [f( I3u@r:bphle¢ny¢§)l )zmpsclyR-4-  oxobut anani de;

N-{(1S, 2 3-et hyl benzyl )am no] - 20

2- in(/droxg%r %8{‘/’??;’%%%?% H%é%)4 tLl(en 2- §| but g%a?n de; ]

N-{ (1S, 2R) - 1-¥3{ 6:8li FR)udr-odBe Az ¥ 1 Go f¢IBretiy |- Berizyl-ézahyll;mﬁ}nzyl)aanlno]

2- hyd th en - _0xobut anam de;

R s v RN S A T R R ey

3 [ (3-ethyl belnzwJ)alm'm(}]l-—Z(3hﬂdd®£¥mﬁ@dr}zl-y4-)exetmr3aeahmyn@enj\kl{) a@ifp] 2R) -1-
b -3- - et e am noj _ -

by 3D ox PSR PR VB R Tr s 42 A PUTT Oed e=R R ey 5 2 ot Wi

2- (1H, 1' bx@bRtabamidedazol -1 -yl )-N-{ (1S, 2R)-1-(3,5 I

difl b I t.hyl b dro ceta

N (1S 2R - 13! Bt A o SRz gL L30Ty B do T Fonet ooy ey ) ami o)

2- hydr oxgphoaybxydr{3:14--di-hpdbro 2bH chy Prirbxylk) nds (oxpbut anam de;

N-{(1S, 2R dj f | uorobenzyl)-3-[(3-ethyl benzyl )am noj -

2- hydroxy)ﬂ; 85@??“52“3(%9'%0 | , 2- benzi sot hi azol - 2( 3H) -yl ) acet am de -170 WO

03/ 096423 PcﬂﬁuﬁQﬂ§Zﬁa5ﬂ.(3 dlfluorobenzyl) -3-[(3-ethylbenzyl)amino] -

4-[2-(acetyl am no)-4 dlmsthlphen N-{(1S,2R)-1-(3,5
di 1[I ugr oBé X?F?X‘@”{‘(@’le}t Myl ¢ Be)fg&?r%a ‘11*96] %%}d?oﬁ?ﬁ?%‘%?l 4~ oxobut anami de;

v1l)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3~ [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-(2-0x0-2,3-dihydro-1H-benzimidazol-5-
20 vyl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- (5-methyl-1H-pyrrol-2-yl) -4-oxobutanamide;
N-{(18,2R)-1-(3,5-difluorcbenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (5-pyridin-2-yl-2H-tetraazol-2-yl)acetamide;
25 N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-(5,7-dimethyl [1,2,4]triazolo[1,5-a]lpyrimidin-
2-yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-4- [5- (methylsulfinyl) -2,3-dihydro-1H-indol-1-
30 vyl]-4-oxobutanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-phenyl-2- (4H-1,2,4-triazol-3-
ylthio) acetamide;
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N{ (1S, 2R -1- (3, 5-difluorobenzyl) -3- [ (3-ethylbenzyl) amno] - 5
2- hydr oxypropyl } - 2- (3- oxo- 2, 3-di hydro-1Hisoindol -1- yl)acetam de; N {
(1S, 2R) Wo-030@425-di fl uorobenzyl) -3- [ (3-ethyl benzyl) ®&aoirnus)2/22255

2- hydr oxypr opyl } - 4- (4- hydr oxyphenyl ) - 4- oxobut anami de;

N-{(1S, 2R)-1-(3, 5-di fluorobenzyl)-3-[(3-ethyl benzyl)am no] 10

2- hydr oxypr op¥tH ¢ PS HRIr-oxy(-34 SeR0 £ HuohpmanBrly [-ButldAaat el benzyl) amino] -

Ao akngab s fbiLonoeney lode b I bERZY. JarT ol -

2- hydr oxyprgpy? )acet anf
4- (4-chl mEOrahmlrdcpwoymmel ylmafg(easnjz@ M (3, 5-

di f1 uorobenzy] ) ethy n 0 ydr pr o

oxobut anam dek LI?J{% 1% ( (%Séé% Orl}g)‘:‘]rno eﬁzgll ;PE% lgﬁl%eh ﬁybl r? Pﬂ];\m noj -
2- hdeoxyphgﬁybjcyﬁrc(p@z]n}e{:«thB lbx8- d;bxlmeﬂz:&oathhy\dbm 2H3H)50| ndoI

2-yl) acet 2R *( S, 2R) - 1- (3, 5-di fl uor obenzyl ) - 3-[ (3- et hyl benzyl') am no] -
20 2- hyd|y ﬁ?% 2{(1- oxo- 1, 3- di hydr o- 2Hi soi ndol - 2- yl ) but anami de;
N{(1S, 2R)-1-§3{ 513;1;2‘11 uar—o(beﬂzsahilﬁozfcﬁkaer&tyhyl BeridgtyenyNigdnzyl) amino] -

§| ;“[;?{)g)a(. ghyggliyééronp%;ﬂyg phgs%lygxg (iHQ) tet a%rz%IZHI %)ngalmamlde

N-{ (1S, 2R) - 1-§3{ 6z ¢lj I/ )uar-obeBz gl ¥ 1 Sofdereinyl-Benzyl ¢ ey dnzy1) amino] -

2-h 2-(1- thI-H— ol - 3-yl).-2- tam de;
G R O e e e S e
2- hydr oxyprn apy¥tim2Zad 2- t hi oxo- 2, 3-di hydro-1, 3-thi azol - 4- yI ) acet am de; 30

N-{(1S 2R -1-(3,5- dlfluorobenzy % 3-1(3- eth Ibenz ) am
2- hydr oxypr op f“JZS’[QLB(fH- sy Pr it ]ru"}’ﬂf‘?]?ﬂﬁzﬁ’}l gn‘éﬁ’ilﬂjebenzyl)amlm]

2-(1- benzzowaaaxﬁpwa 1I\H2(usra%r&q&&Enéidﬁgltg;%ap@maaé&a&de,
[(3 et hyl benz m noj hydr oxypropyl } - 2- et pr opanam de;
4 benzofurgo/{n Euﬁ) AN1S §R§h§1‘€%r®%zfylldo¥‘ol5é%zyl) 3- 35

(3 qshyleleﬁgzwe])l )@Jlr%]hﬁdh?&¥8§§;@%ﬁyl4} -@xgla@h maﬁl §e; -171 WO 03/006423
PCT/ US02/ 22 1S, 2R fluorobenzyl ) -3-[(3- et hyl benzyl ) ani no]

2- hydrox@ﬁpéﬁw}p@n(aelq?eltaﬁwyd 1' - bi phenyl - 3-yl) - 4-
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-phenylacetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
20 2-hydroxypropyl}-2-(3-fluoro-4-propoxyphenyl)acetamide;
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;
25 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 ;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
30 2-hydroxypropyl}-3-phenylpropanamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[1-methyl-5- (4-methylbenzoyl) -1H-pyrrol-2-

yl]lacetamide; and
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oxobut anam de; 3-(3-chl oroisoxazol -5-yl)-N{(1S,2R)-1-(3,5- 5

di fl uorobenzyl)-3-[(3-ethyl benzyl )am no] - 2- hydroxypropyl } pr opanam de;
N-{ (1S, 2RyvoD1308:423 di f | uor obenzyl ) - 3-[ ( 3- et hyl benzyl ) am nolPCT/US02/22255

2- hydr oxypr opyl } - 4- (4- met hoxyphenyl ) - 4- oxobut anami de;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no] 10

2- hydroxypropylr}}dm(tzzl&ldi Ipym‘aeel 4- ja]er‘rzl\bdi (CDSi |2R6-9:|—X345— oxobut anam de;

N-{ (1S, 2R) - 35d|flu e zyl)am'no]-

2- hydr ox?érfi "}’b%n?}él 0X0- g ng’ﬂ)ké%’[‘%‘éa?z ) - yl)propanani de; 15
N-{(1S, ZRydio(cﬁpﬁemr]f}lpmp@henﬁsaé) 3-[(3-et hyI benzyl ) am no] -

2- hydr oxypropyl } - 2- (2- oxo- 2, 3-di hydro-1, 3- benzoxazol -5- yl)acetam de;
N-{(iS, 2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no] -

2- hydsoxypropyé} - %(&n@@@mﬂ 3cdbhy thi®- dd—l—dﬂeﬁzi mi @azoh- bs 2 edtls@cEtranm de;

N-{ (1S, 2R -1- ﬁ(%g qucir nz%oj%l bgen% thy enzyl) am no] -

2- hydr oxypropyl } - dXoBut ?‘uam de;

gbﬁ (és ZBkhgzibénﬂrme'gnhlumobemwka;xﬁpﬁp%rle}myl Ialea.;:hyit;;lm §n0] . 25 N
Y roxypro py tetraazo yl ) acet am de;

(1S, 2R) & ?X%Bge@%ﬁlﬁlué’rlgﬁéﬁﬁ jde Shy‘%ro(c%léffﬁgfabenzyl ) amno] -

2- hydroxypropyL}42b1£t53,:172dI3Hatlbxbbip8r£z]1’trf-llam| 0[\11.{51§] Pyyiid @i 1B~

2-yl ) acetam de; N { 5-di fl uorobenzyl)-3-[(3-et hyl benzyl ) am no] -
2- hyAPoxﬁlﬁufébymb%zpsl (n“>et h(y°’I §amw|1§>£12 augilydro- | H i ndol -1- 30

yl ]-4- oxebut-a ;a?ﬁ@tm ce{caeniae BRirodnid3.ded- di fl uorobenzyl) - 3-
(3- et hyl bgnzy anm no }M-- dro%léropyl} 2-phenyl -2-(4H 1, 2,4-triazol - 3-

yl t hi 0) acet arﬁqd{s 18 1;"\0 (6350068230 1R9eMI302/-32 458 - et hylbenzyl) amino] -

2" ‘E] ( é?&@&%&éxﬁpz%ﬁg)l arQ Q@Ué%ﬂa?ﬁi%’%ﬁéﬂ?ﬂ%%@é!é%m noj
t et ?/ahyd?/gpy%di hl%r-%ﬂ ) dcé’@élﬁi}%e?’ (3-ethylbenzyl) amino] -2-

15 hydroxypropyl}-2- (3-oxopiperazin-1-yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino] propyl}-2- (3-oxopiperazin-1-yl)acetamide;
N-{(18,2R) -1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-
iodobenzyl) amino] propyl}-2- (4-methyl-3-oxcpiperazin-1-
20 yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (4-methyl-3-oxopiperazin-1-yl)acetamide;
N-{(18,2R) -1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminol propyl}-2- (4-ethyl-3-oxopiperazin-1-
25 yl)acetamide;
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (4-ethyl-3-oxopiperazin-1-yl)acetamide;
N-{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl}-2- (3-0xo-4-propylpiperazin-1-
30 vyl)acetamide;
- (4-butyl-3-oxopiperazin-1-yl) -N-{ (1S,2R)-1-(3,5-
difluorobenzyl) -2-hydroxy-3-[(3-

iodobenzyl) amino] propyl }acetamide;
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N-{(1S, 2R)-1- (3, 5-di fluorobenzyl)-3-[(3-ethyl benzyl)am no] 5

2- hydr oxypropyl } - 3- (3- oxo- 2, 1- benzi sot hi azol - 1(3H) - yl) propanam de;
N-{ (1S, 2RVvoD308:423 di f| uor obenzyl ) -3-[ ( 3- et hyl benzyl ) am nolPCT/US02/22255
2- hydr oxypropyl } - 3- phenyl - 2- (1H-t et raazol - | -yl ) propanam de;

N-{(iS 2R)-1-(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no] 10

2- hydr oxypr op¥t § £ S [2R)(- -détﬁyﬂpﬁbuqiqbéaﬂyﬂétﬂaazdrOZY-¥+]Chcetanide;
N-{(1S, 2R I 1) [{3-¢e ,ben ' S

2 hydr xS Sy N GRSy A het byt SO acophap Qe FeAin-1

N -{(1S, &R)a&etﬁmfadhfluorobenzyl) 3-1(3 15

et hyl benzyl ) am ydr oxy hen yl pent anedi am de;
N-{ (1S, 2R) - 1- 13! gl%rzzﬁn g -JBens g?}q%"‘f‘(@”— nyﬁ}l SeP?L%’? o EP

2- hyds oxy paepyh y 2-uieid) paeeiant de4 - doytlS.- 328)<opipf=fr3lel5—1d-i f 1 uor obenzyl)
-3- [ (3-ethyl benzyl) amno] - 20

2- hydr oxYpr 86§F30HE3- f | uor o- 4- propoxyphenyl ) acet am de; N { (1S, 2R) -1-

(3, 5-difl uorﬁbfwsflz)m -3~ (B, éSaﬁm&ﬁ%@ww anlAQkroxy- 3-1(3
2- hydr oxypr opyl 3- et hoxy- gropoxy henyl)acetanlde { (IS, 2R) -1-

(3, 5-difpPde %éﬁ]z)ﬂ“)lnoél’rPPQ’é et hy [ HoA/14)- ddfeRby L -5-oxopiperazin-1-

2- hydr ox 4- et hoxyphenyl ) acet am de; 25
N-{ (1S, 2%? %Q%%;%g%%fluorobenzyl) 3-[(3-ethyl benzyl ) am no] -

2- hy d® oxypr op¥t § {15 ,(ZR)hyiar(8x f- dlﬁb@@UXypheﬁylPabyﬂanxﬁe3—[ (3-
N-{(1S, 2B£d%?%§ﬁ?%gT&JHﬁ§Q%gg§gl% % dFPQng Eggyl 5-oxopiperazin-1-

nmet hoxybenzy heny propanam
N-{ (1S, 2R)1] deéBabhidh;f | uor obenzyl ) -3-[ ( 3- ethylbenzyl)anlno] 30
2- hydr oxypr opyl } - 3- phenyl pr.opanapi de;
N (115 2R - ¥ al B e s O T St qREy B RYSF T8k Hof -
2- hydr oxypaepyh iy Pr duing by} ( 4- Mesyl enzgyl-B- ek py1 ol - 2- yl ] acet am de;
and -173 WD 03/ 006423 PCT/ US02/ 22255
3- (11Dut PrROPLPPYR BbI L2 Preferids, 2R) -1 - (3, 5
di f | uor obenzyy) @I§Qﬁaehhybbgnaykj@@g&g&né§1 h¢d593¥9§9pyl}pgopananlde 5
16. A conpound accordln to cl a|n11 which'is selected f
iodobenzyl)amino] propyl}-2-[(38) -4-ethyl-3-methyl- 5—
oxopiperazin-1l-yl]acetamide;

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

20 iodobenzyl)amino]propyl}-2-[(3R)-3-methyl-5-oxo-4-
propylpiperazin-1-yl]acetamide;

N-{(1S8,2R) -1-(3,5-difluorobenzyl) -2-hydroxy-3- [ (3-
iodobenzyl)amino]l propyl}-2-[(3S)-3-methyl-5-oxo-4-
propylpiperazin-1l-yllacetamide;

25 2-[(3R) -4-butyl-3-methyl-5-oxopiperazin-1-y1l]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino] propyl }acetamide;

-[(38)-4-butyl-3-methyl-5-oxopiperazin-1-y1l]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -2-hydroxy-3-[(3-

30 iodobenzyl)amino] propyl }acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)aminol propyl}-2-[(3R)-3-ethyl-4-methyl-5-

oxopiperazin-l-yl]lacetamide;

-175-



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

et hyl benzyl ) am no] - 2- hydr oxypropyl } - 2- (4-et hyl -2, 3- di oxopi perazi n-1-yl)
acet am dewbydnaabks ori de; PCT/US02/22255

2- (4-butyl -2, 3-di oxopi perazin-1-yl)-N-{ (1S, 2R)-1-(3,5- 10

di fl uorobenzyl)-3-[(3-ethyl benzyl )am no] - 2- hydroxypropyl} acetam de

hydr ochl ori deN K 15.1R)2R)-- (B~ 63d5£ thibteloerohydn zpl- hy8rpkB- &t hid-benzyl ) am no] -

2- hyd I

N (15 oep PRk D SRR TR N Y eSS femerhya-s-

hydr oxypb&@phbeﬂaﬁﬁa?ﬁ@m]pgraaammdé~ yl) gcet am de;

N-{(1S, 2R)-1-(3 uor.qQbe ro

|0£I(()benzy|))a B? c%l 3 (lgl%x%)p?}b rﬁyqlnw )é{&éf]ﬁn{@es 2R)-1-(3,5-

N-{ (1§, 28)Lf1u63©}5e1d23f1 uczr chlpamz)xy)a 2 fydr oxy- 3- [ ( 3-
i odobenzyl ) am no]f) -2- (4- et hyl - 3- oxopi perazin-1- 20 yl) acetam de;
N-{ (1S, 2RpdebenzE )oﬁmllflfﬂrpél@éﬁig}ﬁﬁfe%a‘ﬁ@ﬁ et hyI benzyl ) am no] -

2- hyd L Lyl ]
N‘{{| rSO>2<>|%)r(ipy31 E?Sd)(?g lr}gidgfléﬁ%o?()é’*ﬁ@f L a% 3_)1 %{ﬁeﬁa{ﬂf@ 2R)-1- (3,5

i odobenz?ﬂféﬁpﬁ@?w@p&l }2- dydzosyhyt [ Boxopi perazin-1- 25 yl) acetanide; N
{ (1S, ZRQDdOEe% %Tq{ ﬁ¥?b§9$%¥£gml§e [ (3-ethyl benzyl) amino] -

2- hydroxypropy XOpI peraZi n-1 -yl )acet am de;
N ((I18, 2R) - 1- \QB{&@Aﬁﬂ)udr-dbeﬁzyhflaemmrmw 32[pgdroxy-3- [(3-

|odobenz3_1L éagne %P)r Onﬁ%lc} ,ﬁ’rffg fo%f ?@O%)e‘%f&?r gm n- I 30 yl) acetam de;

2-(4- butyP - 0X0 |pera2| 3°5°%

di f 1 uor obeBzYl piReteyeiroxyv33 Ea(:atamodi@benzyl ) ami no] propyl }acet ami de; -174 WD
03/ 006423 PEY/ ug 2/22255 N- R) -1- (3, 5-difl uorobenzyI{AZ hydr oxy- 3-[ (3
i odobenzyl ) anl® oy Y23 P%Eb‘f%}’p‘iﬁe%@dﬁoﬁl ERBOTN- ) acet ani de;

N-( (1S, 138bbeﬂzyiﬁ%mfﬁdﬁpEb§9ﬂ9b2n¥YiQ ~R-dtygnoxyoRo-4- (3- 5
i odobenzyl ) am no] propyl } -2 84 I sobutyl - 3- oxopi perazin-I- yl) acetani de;
propylpiperazin-1-yl]acetamide;

2-[(3R) -4-butyl-3-ethyl-5-oxopiperazin-1-y1l]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl }acetamide;

-[(38) -4-butyl-3-ethyl-5-oxopiperazin-1-yl] -N-{(1S,2R) -1~

20 (3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) amino] propyl }acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl)amino] propyl}-2-[(3R)-3-isopropyl-5-oxo-4-
propylpiperazin-1l-yl]acetamide;

25 N-{{(1S8,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
iodobenzyl) aminol propyl}-2-[(3S)-3-isopropyl-5-oxo-4-
propylpiperazin-l-yl]acetamide;

2-[(3R) -4-butyl-3-isopropyl-5-oxopiperazin-1-yl]-N-
{(18,2R)-1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-
30 iodobenzyl)amino]propyl}acetamide;
2-[(3S-4-butyl-3-isopropyl-5-oxopiperazin-1-yl]-N-{(1S,2R) -
1-(3,5-difluorobenzyl) -2-hydroxy-3-[(3-

iodobenzyl) amino] propyl }acetamide;
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N-{(1S, 2R)-1- (3, 5-di fluorobenzyl) - 2-hydroxy-3-[(3-

i odobenzyl ) am no] propyl }-2-[ (3R) -3, 4-di net hyl - 5- oxopi perazi n-1- yl]
acet am dewobB/od48% 1S, 2R) - 1- (3, 5-di f | uor obenzyl ) - 2- hydr oxy P8T[USB2/22255

i odobenzyl ) am no] propyl }-2-[(3S) -3, 4-di met hyl - 5- oxopi perazin-1- yl]
acetamde; N-{(iS, 2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-[(3-

i odobenzyl ) anNad) b® 03l 3123, G3R) £ Juet biydrBrlet3ryll(35et hplbenzyl) amino] -
oxopi perazin-1-yl ] acet.am de; . : . o
N 180 oR e o L o aTsF v hs byt tigropipegazin-1-yD) acetamide;

i odobenzyl ) anNnd) ps oIl 31--2-3[, 63 8) £ Fuet stydnB-1et3RI (35ethylbenzyl) amino] -
oxopi perazin-I| -yl ]acetam de; . , , .

N { (1S, 2Ry hYdrsxeRTrRY orlodénefhy ! 22 hy o i&Pripprgzipol -vl) acetamide;

i odobgnzyl ) amkn@} ps onwl 312, 63RY £ BuHB bW 2,8-)0%80-[43 - et hylbenzyl) amino] -
propyl pi perazi n-1-yl ] acet am de;
N-{ (1S, 2Ry hydeaxspapBy lorlot@n 2y ) 020 hy v ooy lpipeZazin-1-yl) acetamide;

i odobenzyl ) ani,n | 3+ 2[4 yl --5- X 04+ o} j per azi n-1-yl ]
acet am de; 2?2?%%‘%@114-25% &lgglﬁg‘?ﬁﬁ% olxa}%?pgféz(?%i%i/ﬁ ﬁ- (1S, 2R) - 1-
(3, 5-di f didhobenakgh3¥yD-13drGxptBy L b8nzy Ddoiiardy2)-ami no] pr opyl } acet ani de;
2-1(3S)-4-butyl - 3- | - 5-oxopi perazin-1-yl]-N-{(1S, 2R) - 1-
(3,5-difPﬁgf8%§%§9$§ig¥ﬁvﬁ?8§§z3-[(3- 30 i odobenzyl) ami no]

propyb} acet anNdé 1N 4K)1-S,-2R), 51d( Bl o tbbdriobanyb) e aiyissmzgl-) 3nind] -

i odobenz§l am no;rgrcg&/];}} - 2- E( 3R).- 3- et hyl - 4- net hyl - 5- ,

oxopi per &zZPHAFOFYRH Middd2 - 2 1950%0y DR VUL PRERF UBDLy phiaspt amide;

N-{ (1S, 2R) - 1- {3{ b1 §lj d})uor-openzyk ¥ 1 do RYEE X)) 33[-((33 -et hy lbenzyl) amino] -

i odobenzyl ) am no] propyl }-2-][ gBS) -3-ethyl -4-nmet hyl -5- .
oxopiper&Z%MdIQ§Y?%ﬁﬁﬁ ,ﬁ%ﬂ%( R)-3,4-dimethyl-2,5-dioxopiperazin-1-
2-[(3R) - §1é}-agiegglnyéé;5- oxopi perazin-1-yl]-N-{(1S,2R)-1-(3,5- 5

di f | uorobenzyl) - 2- hydr oxy-3-[ (3 i odobenzyl) am no] propyl}acetam de;

2-[(35) - 3, 4- dNef hy$ - BRloxopi3pér 8z E hudrghgnayl)(-BS, [AR)y ethy Bosnzyl) amino] -
2-hydroxypropyl}-2-[(38)-3,4-dimethyl-2,5-dioxopiperazin-1-
yl]acetamide;

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

20 yl]lacetamide;

N-{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(38)-4-ethyl-3-methyl-2,5-dioxopiperazin-1-
vl]acetamide;

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

25 2-hydroxypropyl}-2-[(3R)-3-methyl-2,5-dioxo-4-propylpiperazin-1-
yl]lacetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(3S)-3-methyl-2,5-dioxo-4-propylpiperazin-1-
yl]lacetamide;

30 2-[(3R) -4-butyl-3-methyl-2,5-dioxopiperazin-1-yl] -N-
{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -2-

hydroxypropyl }acetamide;
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di f | uorobenzyl) - 2- hydroxy-3-[ (3 i odobenzyl )am no] propyl } acetam de; 10
N-{ (1S, 2R)-1-(3, 5-di fl uorobenzyl) - 2- hydr oxy-3-[ ( 3-

i odobenzywpagiooappr opyl } - 2-[ (3R) - 3- et hyl - 5- oxo0- 4- PCT/US02/22255
propyl pi perazi n-1-yl ] acet am de;

N-{(1S, 2R)-1- (3, 5-di fl uorobenzyl) - 2- hydr oxy-3-[ (3-

i odobenzyl ) an? nd] FlopyHutPif 8383 By et hyd ~B-coopiperdsin-1-yl] -N-

propyl pi z . .
2-[(3R)- E?Egt% 4 @aﬁci%ﬁg]%ﬁ?%%? P SRy LR eg) Lapinol -2

(3, 5- di f huarohepzatdy)l- %rdazy:dfnmﬁys, 3-[(3- i odobenzyl )am' no] propyl }acet am de;
2-[(3S)-4-but et hyl oxopi azi N

(3,5-difluor o%ehg Ré Hydr”o%ydgg% orlfedﬁ&t}énz”yl{[(( %’Eﬁ]ﬂ?‘?ﬂﬁy Y ZREPRAT de:
N-{ (18, 25&hﬁdfékﬁbﬁbﬁﬁlqOQOQQBRyl3 ékﬂymhaxmwt&yhés 5-dioxopiperazin-1-

i odobenzyl| aam no] propyl }-2-[ (3R) - 3-i sopropyl - 5- 0x0- 4-
propyl pi pétagerRMida:] acet am de; 25

N-{ (1S, 2R) - 1-£3¢ F[@'Zf]il)uqr Q@e@ZH}L%I@oMM')e!?[-([%B -ethylbenzyl)amino] -

i odobenzyl ) am no 3S) - 3-1 sopropyl - 5- oxo- 4- propylpi perazin-1-yl]
acet ani dé; zdf?}ssﬂampﬁdrﬂ -[33%0%%}’11*3— G)@@bli&fé)e?air%qucguﬂ]pema21n 1-

{(1S, 2R uor obenzyl ) - 2- hydr oxy-3-[ (3- 30
i odobenz?f% é(?neﬁ% prédpyl }acet am de;

2-[ (3&- 4- but y2 - BtiRopr, dpyliebhpk opi petiamiapipeybkiil-{ (15 2R) (18, 2R) -

83 S AR SRl S gt ol e
-3- [ (Shgahykwmaamtamhde

2- hyd 4- et h 5- di de;  N-{ (1S,
2r) 175 Bl é%%ﬁﬁﬂéwﬂsz Y prreRI ) b Aby LS 2R 1 |

2- hydr oxypr op31 §TubrcbetizRY)) - 2 - ${ 3l OxOpiRer32]) Bming) yacetam de; 5 N-{ (1S,
2R) -1- (3, 5-difluorobenzyl) -3- [ (3-ethyl benzyl) am no] -
2- hy &? oxw%fawzyr%y(lz}ansﬁﬁa@ké% propyl pi per azi n-1-yl ) acet ani de;

(23(;1t E;lt %Lng %)pg%oﬁ])pqr 31, 8= h1 ¥l doMdnb912Rs~ 11§ 3O fdii0n190R0%Y ) -
2-hydroxypropyl}-2-[(3R)-3-ethyl-2,5-dioxo-4-propylpiperazin-1-
yl]acetamide;

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

20 2-hydroxypropyl}-2-[(3S)-3-ethyl-2,5-dioxo-4-propylpiperazin-1-

yllacetamide;

2-[(3R) -4-butyl-3-ethyl-2,5-dioxopiperazin-1-yl]-N-
{(1s,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;

25 2-[(38)-4-butyl-3-ethyl-2,5-dioxopiperazin-1-yl]-N-
{(18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;

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

30 dioxopiperazin-1l-yl]acetamide;

N-{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(3S)-3-isopropyl-4-methyl-2,5-

dioxopiperazin-1l-yl]acetamide;
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hydr oxypropyl} acetamde; 10 N { (1S, 2R) -1- (3, 5-difluorobenzyl) -3- |
(3-ethyl benzyl) am no] -

2- hydr oxywoopphgs22- ( 2, 5- di oxo- 4- pent yl pi per azi n- 1-yl ) acet a0iradmsp2/22255
N-{(1S, 2R)-1- (3, 5-di fluorobenzyl)-3-[(3-ethyl benzyl)am no]

2- hydr oxypropyl }-2-[(3R) -3, 4-di net hyl - 2, 5- di oxopi perazin-I1- yl] acetam de;
15 N { (1S, 2R (LSL-2I()31—5(3di5f—ﬁm611mdme:ﬂzqdz)y1-)3-3-[[ (@Se%mmyla)nlanﬂ Ao] -

2- hyd 3, d t d
R R T e e R e e b e S
2- hydr oxypyopytetanide3R) - 4- et hyI 3- et hyl - 2, 5- di oxopi per azi n- I;] o yI ] ¥
t d 1S, , S-difl t enz
:(r:neng]m -e2 hy]ﬁri)i rzd%yll} éJ gSfl‘ﬁo%?}?%Jﬂorggﬁgtzm% ?t%Y’I&?% 4 FEL RS} nyl -
yl'] aset anhg@roRydAdeS13Re~ T~ (3@ 54 déf hyporohersybpy 8= ( 8- &icmepa@&wzmm noj -

25 2- hydroxKIFropyl }-2-[(3R) - 3-net hyl - 2, 5-di oxo- 4- propyl pi perazin-1- yl]
acet am dé-YN acampide; 1. (3, 5- d|f| uorobenzyl) 3-[ (3-ethyl benzyl)am no] -

2- hydr oxypr opyl ) 125[2(1%0)5)1 3(3”‘3tH¥k13015c>514r&§}1743pr[%¥139w?6é}€ﬁ7 am1¥1u

acetani de; 30 2-[(3R)- 4- tyl di oxopl perazin
{ (1S, 2R)21h(/Qr®KﬂP3fqudr oBerldyR) = 3= H@@mw Beﬁzylupamﬁo] 2-

hydr oxyprt OgéY%ﬁ?C@ég%lhel ] %&gzag\p [Q§Ae006423 PCT/ US02/ 22255

2- [(38) I OXOpi perazin-1-yl]-N
{(1S]2R) - 1- (3N5{ i g | 2R0r- abdﬁzﬁl-yiaﬂh[uaéﬁakmﬂqyllbenzyl } aatinp] béhzyily dmaxypr opyl }

acetamd 1S 2 3, uor oben 3 et hyl benzyl ) am no] -
2- hydroxgprg )fy%rci;%yéé) [39%; 4= ?regﬁ'ﬁﬁ 5 d| x%ﬁ %erazi n-1- yl]
acet am dprowlélﬁéﬁzﬁﬂl yl-] aeataxﬁldié f 1 uor obenzyl ) -3- [ (3-ethyl benzyl)

am no] - 2-hydr ropyl } - 2- 3- et hyl - 4- net hyl - 2, 5- di oxopi_perazi n-1 -
y|] aLetanldg ﬁﬁ%? —Fpgﬁ%yl g( %propyly 5- dloxo¥1pera21n i- yp]pN

2-[ (3R - 3,(4spiret hyl ¢2,55-diroxepbpeh 221 N-3L- y(3]-=hth{{ Sn 2R rdmino] -2-
15 hydroxypropyl}acetamide;
2-[(3S)-4-butyl-3-isopropyl-2,5-dioxopiperazin-1-yl] -N-
{ (18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl) amino] -2-
hydroxypropyl }acetamide;
N-{(1S,2R) -1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
20 2-hydroxypropyl}-2-(4-methyl-2,3-dioxopiperazin-1-yl)acetamide;
N-{(1S,2R) -1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (4-ethyl-2,3-dioxopiperazin-1-yl)acetamide;
N-{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-(2,3-dioxo-4-propylpiperazin-1-yl)acetamide;
25 2-(4-butyl-2,3-dioxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5-
difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;
N-{(1S,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-(2,3-dioxo-4-pentylpiperazin-1-yl)acetamide;
30 N-{(1S,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl) amino] -
2-hydroxypropyl}-2-[(5R) -4,5-dimethyl-2,3-dioxopiperazin-1-

yl]acetamide;
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(3,5-difluorobenzyl)-3-[(3-ethyl benzyl)am no]-2- hydroxypropyl } acet am de;
2-[(39)-3,4-di ethyl -2,5-di oxopi perazin-1-yl]-N-{(1S, 2R) - 1-

(3, 5-di f Iwonebenzyl ) - 3-[ ( 3-et hyl benzyl ) am no] - 2- 15 PCT/US02/22255

hydr oxypropyl }acetam de; N { (1S, 2R) -1- (3, 5-difluorobenzyl) -3- |
(3-ethyl benzyl) am no] -

2- hydr oxypr op¥H] { 28 [ ZBR) :-3:3e toh i £ 2puSr dbenxay 14--3r-d@ - pk betagn 771 )-aminp ] - N
acetam de; | N- (1S ; . .0zdi.t | uar ogbenzyl). - 3- . 3- et hyl benzy
amnol - ek R 55 28 SR S 2 Sheh e iR per avi h- -

X )
) R
yl] acet amijdeertamidSR) - 4- butyl - 3- et hyl - 2, 5- di oxopi perazin-1-yl]-N
ooy e Ui G AOLPoRN i b2 SN B TR 643211 amino -

2- [ (39) - &-biyaybxgpediwyl -2 5- GROX@PEPBY BZE Nind thifll]-2N3 -dioxopiperazin-1-

{(1S, 2R) - (196( 3, g di %%ﬂuor obenzyl ) - 3-[ (3- et hyl benzyl ) am no] - 2-

hydr oxyprYepyl-ragéet @i de;

N-{ (1S, 2R) - 1- {3 i r obe Rzl = 5 | kenzyl ' - ; -

2- hydr oxypr opf}ll i~{I\I_JIZQ'[j(%)LRLOl 3@§0§#§%§?L§&nﬁml_@2 r[é(g égﬂyﬁ%nzyl) amino]

di oxopi pérazidroxyRromeckl & [d&S) -4-ethyl-5-methyl-2,3-dioxopiperazin-1-
N-{(1S, 2R}~ 1- -difluorobenzyl)-3-[(3-ethyl benzyl)am no] -

2- hydr ox%#éﬁ%ﬁ?éﬁgf( 3S) - 3-i sopropyl - 4- et hyl -2, 5- di oxopi perazi n-1-yl]
acet dfi de: - 1F8{ VI 037006423 SPEILEUSOR2612E255.) -3- [ (3-ethylbenzyl) amino] -
N-{(1S, 2R) 5 1-.(3, 5-di f | uorol | )-3- - el hyl henzyl ) am no] . L

> hydr ox PSR EBE P05 ARy 53T SBDk by CRP SR SR B SRgr)

acet am de;11bcetd®i@R) - 1- (3, 5-di fl uor obenzyl ) -3-[ (3-et hyl benzyl )am no]- 5
2- hydr oxypropyl }-2-[(3S)-4-et hyl - 3-i sopropyl -2, 5-di oxopi perazin- 1-yl]
rcet am der N HCLE BRI 35 o E dBP SRR 2L 8- ot Ry Do PR
2'hydrOxﬂph9ﬂ¥bky§r$ﬁ§ﬁ§=2&ﬁ(%@pL@pMétRnyZﬂJ”ﬂlU%o—4-propylpi_erazin—l—
propyllspi pgr]azi g-l -yl]Jacetam de; 10 N { (1S, 2R) -1- (3, 5-difluorobenzyl)
-3- [2(3Yet!RYFBEREYY) anino] - _

2- hydr oxypropyl }{Zr] (B8P3 -SQRECRY - 2, P-Hi R i%erazin-1-y1] -N-

{(18,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;
2-[(58)-4-butyl-5-methyl-2,3-dioxopiperazin-1-yl]-N-

20 {(1s,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl }acetamide;

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

25 N-{(15,2R)-1-(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(58)-5-ethyl-4-methyl-2,3-dioxopiperazin-1-
yl]acetamide;

2-[(5R)-4,5-diethyl-2,3-dioxopiperazin-1-yl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
30 hydroxypropyl }acetamide;
2-[(58)-4,5-diethyl-2,3-dioxopiperazin-1-yl]-N-{(1S,2R)-1-
(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;
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propyl pi perazin-|-yl]acetam de;
2-[(3R) -4-butyl -3-isopropyl -2, 5-di oxopi perazin-1-yl]-N { (1S, 2R) -1- (3,
5-di f | uorwbeamyd43 - 3- [ (3-ethyl benzyl) am no] -2- 15 PCT/US02/22255

hydr oxypr opyl } acet am de;

2-[(3S)-4-butyl -3-isopropyl -2, 5-di oxopi perazin-1-yl]-N { (IS, 2R -1- (3,
5 difluorobenuy[)lsSHU[J(HBeshyhbbuaydbenmﬁlnep -423 - aylly brerprydppkiacet am de;

o 7o Rt b o 195 S8 D - b bo P DXL RS e A0 - 20

2- hydroxypr 3-dio |ﬁera2|n I N { (1S,
2R) -1- Q3Ja5edaﬁhﬂgrobenzyl) -3- [ (3 ethylbenzyl) ani noj

2- hydr oxypr op 2- (4- et hyl - oxo n-1-yl)acetamd

2R) -1- (3, 51¥ “}%&rpdbelnz(ﬁl ‘gégiﬁi‘of agbéﬁiﬁg Shr ﬁnzl’ 3 amindy {9
2- hyds oxgproaybxy@rdpds13--ai- qxgszﬂ prepypiperaibhol 4 Yprasel pipedezi251 -
2-(4-butyl -2, 3-di oxopi perazin-i-yl)-N-{(1S, 2R)-1-(3, 5-
dlfluoroﬁéh29ﬁ§a@ﬂqﬁ3 et hyl benzyl ) am no] - 2- hydr oxypr opyl } acet am de;

N-((1S, 2R) - 1- ¢ 3 psihi fd ypnghenzyl )y 3: :E(a?' ﬁfd})bb@g@%xklm I-N-
2- hydr oxy ropylé 2- (2, 3-di oxo- 4- pent perazin-1-yl)acetam de; 30
S R R 5 a1 s annE sy Y Bk (ho BB B TR ine] - 2-

2- hyd i met hyl - 2, 3-di oxopi perazin-1- yl] acetam de;
Z175 v B OB e Hs A3 s
N-{ (16, 2R) - 1- 23[55$m441hmmgbeﬁzytmy3- (B-aitdxpbberzykjan nol] - I ] .
2- hyd 5-d Q eraz acet am de;
N (L1s. oR L SrEs S R aREb PR Y ?%LFE@%Q@W%WM%- :
2-hydroxhpaepxyﬁrébﬁKKHthémeHbyI 5 neLhyI 2, 3- dIOXOpIEe{gZIn :; yl ]

tamd 2R 3..5-di.f Luorohen 3-et enz am noj -
gcﬁygggxgprop Ti%%S[%ﬁi (43eFH§Ffth?ﬁﬂqﬁﬁ2&§ Hgﬁoﬁ? 4 %Pamﬁpoj
acet ani de;h¥Qrdk{kAsp2AR)-21-((8rH= sltiéwcgﬁﬂnzyln)etﬁyi(ﬁ st hyl benzyl) am no] -
2- hydr oxypropyl } - 2-[ (5R) - 5- et hyl - 2, 3- di oxo- 4- propyl pi perazin-1- yl]
acet A% d8ioxePiRgraAIn-1-3] 5CaFRNiRdfobenzyl ) - 3- [ ( 3- et hyl benzyl ) ani no] -

N-{(1S,2R) -1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(58)-5-isopropyl-4-methyl-2,3-
dioxopiperazin-1l-yl]acetamide;

N-{(1S8,2R) -1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -

20 2-hydroxypropyl}-2-[(5R)-4-ethyl-5-isopropyl-2,3-dioxopiperazin-
l1-yllacetamide;

N-{ (18,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl) amino] -
2-hydroxypropyl}-2-[(53)-4-ethyl-5-isopropyl-2,3-dioxopiperazin-
l1-yl]acetamide;

25 N-{(18,2R) -1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl) amino] -
2-hydroxypropyl}-2- [ (5R) -5-1isopropyl-2,3-dioxo-4-
propylpiperazin-1-yl]acetamide;

N-{(15,2R) -1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -
2-hydroxypropyl}-2-[(58) -5-isopropyl-2,3-dioxo-4-

30 propylpiperazin-1l-yllacetamide;

2-[(5R) -4-butyl-5-isopropyl-2,3-dioxopiperazin-1-yl]-N-
{(18,2R) -1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -2-

hydroxypropyl }acetamide;
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2- hydr oxypropyl } - 2-[ (5S) - 5- net hyl - 2, 3- di oxo- 4- propyl pi perazin-|- 15
yl | acetam de; 2-[(5R)-4-butyl-5-nethyl -2, 3-di oxopi perazin-1-yl]-N

{ (1S, 2R) -Wweo(03/0a642t3 f | uor obenzyl ) - 3-[ ( 3- et hyl benzyl ) am no] - 2€T/US02/22255
hydr oxypr opyl } acet am de;

2-[(5S)-4-butyl -5-net hyl -2, 3-di oxopi perazin-1-yl]-N 20

{ (1S, 2R) - 1- ( 32 5t tiF)l-voubghz§t} sGfdFrletthpl-Hénzyp ) peranin 2--y1] -N-
hydr oxypr | }.acet Ca (. . s

N () DR P A A B ShunEs Ry a3 Ry PR ET AR hagpin) -2

2- hydr oxypdn@:yh}rcipyfl(}&la)etamedhyl 4-met hyl - 2, 3- di oxopi perazin-1- vyl

]
acet am de; R qu obe y) [ th §NZ l.) am noj -
2- hydroxypropy ]251§<R§ ? é3é§hyjr uor 35d| %o%)%]elraéz/l )a}{lﬂm{n"
acet agri de; hﬁdfcﬁ:@@m@ﬁ daet(myxlnethﬁrdJ @cmbptapapwaimylj] N ) {edeBarRiel-

gid?og;glgg;Fbe IﬁRg B(§Bethgl§in%gl%§ﬂ%3? 3- [ goethylbenzyl)amlno]—

2-[(55) - 4. Ry &St o3~ dLstoem%Ia@lsnamycbb b"ei’ég-ﬁlzﬁ)ylj-)‘acetamlde
(3,5-difluorobenzyl)-3-[(3-eth enzyl )am no] - 2- hy dI‘OXf/ propyl }aceiam de;
-180 WD 03/ 00%208IhER) U@@iﬁzézésflqube(nlzsl J2Ry [43-= ewf brngvil) asiabénzyl )

- 3- 35e

2- hydr(()xyp%1 y: ES@C{( rrb %fayﬁh%x% 4d| rogy%p 86?/ p| peralz)larcfelt-amliif
acet & de; N3« (Lés,kﬁR)yLIIB( 8r Sldx@mmmmzyl )113 F¢ {345‘61‘%)an2(32| Bam no]j -
2- hydro | }.- 2- S 3-d o4r I erazin-1- vyl
ace%/am ééggggﬁ%ﬁq%{lﬁu%yﬁ ?%fb?zé}l |Xoxop pglrggz?lnpl ylzi N- /]
{(1S, 2R hydf&x)‘&::c&ﬁylll}@rc@bemwb) -[ (3- et hyl benzyl ) am no] - 2-

hydr oxypr opyl f t ami

2-[(5S) - 4- but'yT ety 12%§ algk%&ﬁ?ﬁ9Q£ﬂzﬁl §rf jrethylbenzyl)amino] -

{(1S,2R) 2 1h§§r<5xﬁ$rfdpﬂgr}obemgy5)d%i&&%&ﬂg@éé‘f%ﬁﬂ@iyﬁ "acetamide;
hydroxypropyy% etam d é | uorobenzyl) -3- [
(3- ethyl benz Wyl @i #®) -1-23n§d b&wrc%ﬁn}zyé [ 85Rf3 st oheiyIl) amisehy| - 2, 3-

2-hydroxypropyl}-2- (4-isobutyl-3,5-dioxopiperazin-1-yl)acetamide;

N- ((1S,2R)-1-[(3,5-difluorophenyl)methyl] -3-{ [(3-
ethylphenyl)methyl]amino}-2-hydroxypropyl) -2- (1, 1-dioxothiolan-
2-yl)acetamide;

20 N- ((1S,2R)-1-[(3,5-difluorophenyl)methyl]-3-{[(3-
ethylphenyl)methyllamino}-2-hydroxypropyl) -4-oxo-4- [4-
benzyl (1, 4-diazaperhydroepinyl) ] butanamide;

N-((1S,2R)-1-[(3,5-difluorophenyl)methyl] -3-{ [(3-
ethylphenyl)methyllamino}-2-hydroxypropyl) -4- (1-oxo(1,4-

25 thiazaperhydroin-4-yl))butanamide;

N- ((1S,2R)-1-[(3,5-difluorophenyl)methyl] -3-{ [(3-
ethylphenyl)methyl]amino}-2-hydroxypropyl) -2-(1,1-dioxothiolan-
3-yl)acetamide;

N- ((1S,2R)-1-[(3,5-difluorophenyl)methyl]-3-{ [(3-

30 ethylphenyl)methyl]amino}-2-hydroxypropyl) -4-morpholin-4-yl-4-
oxobutanamide;

N-((1S,2R)-1-[(3,5-difluorophenyl)methyl] -3-{[(3-
ethylphenyl)methyl]lamino}-2-hydroxypropyl)-2-(1,3-
dioxo(4,5,6,7,3a, 7a-hexahydroisoindol-2-yl))butanamide;
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15 di oxopi perazin-1-yl]acetamde; N { (1S, 2R) -1- (3, 5-difluorobenzyl)
-3- [ (3-ethyl benzyl) am no] -

2- hydr oxywoopphgs22- [ (5S) - 5-1 sopr opyl - 4- net hyl - 2, 3- di oxopipperzsaz/ze23s vyl |
acetamde; N{ (iS, 2R) -1- (3, 5-difluorobenzyl) -3- [ (3-ethyl benzyl)
amno] - 20

2- hydr oxypr opyt } ¢15 [ R)-4-(at hydli Blusomhemyll) he8hl bxdpiypbrawi-6- {1{y}]

pt o OB b AR B sy Nz D R0 by el am ol

acet am del) aﬁetNamJ{de( 1S, 2R) -1- (3, 5-difl uorobenzyl) -3- [ (3-ethyl benzyl)

SE)BS} pl- pgr QBZ/I?F] le] Zle% 6{3513[ QSQ\EP I S%%‘r 9‘5’%)? me_t[ﬁy?gof {Gﬁ | uor obenzyl) - 3-

[ (3- Ethytbﬁhg&éﬁykﬁmauhbl&amlno} 2-hydroxypropyl) -3-(4,4-dimethyl-2,5-
2- hydr ox }-2 ). ropyl - 2, 3-di oxo-4- 30
ropyl pi ég gﬂh A jé‘t ZEP'%
(5R) - 4-[lopfwyﬁut@dprstmpybn?wmdﬂ@ﬂo}mxp@raaﬂnﬁldé yl]-N { (1S, 2R -1- (3,

p
2-[
5-di fl uorobengz - 3- t pyl. benz dr ropyl }acet am de;
-181 WO 03/ 00‘%34/&@%&?/)0%(53/‘;2%)5/ PERE oriyAShhet i [ ST LR OPY)
g Ej(fSS) étgylweféyji &mmlgpybm2n8l}gqu}&ml )dB@/rp&bp]@“ll)-éyL#Jah{d:(meﬁhyz:R%z,51- (3,
i f] uoroben enz am no| -2- r oxypro
acet é¢n dQlON? %/1;5 Oﬂ %iéngag?/f?uorgbenzyl) 3-[(3- e%/hyl bgﬁzyrglarri nol- 5
2- hydr ox K@ﬁdﬂ)&lkﬁ:&ﬂ)%ﬂh%hyﬁ} ée@hw}q&ld%rr@mlael yl ) acet am de;
N-{(iS 2 3, 5-di fl_uor obenzyl) [ (3-ethyl benz
2- hydroxypro T$4‘Z’L(tlletzhﬁrd?BOSOH’rEﬁ&?pﬁlﬁbrlai’llh - %Sac?eptan]i de; 5-
N-{(1S, 28).f21u<61.301§erd2 1huorqleDzyh) 1 Ser 4,2 %mylb@eezyl ) ani no -
2- hydr ox propyl 5- di ox0- 4- propyl pi perazin-1-yl)acetam de; 10
(4- but Hrd BO’SYHJFQBZY |a1§§rtazlftﬁelhm15°<&ll{qrf§em) 1- (3, 5-
f | yor obenz ethyl _ dgo | }acet am de;
(8 SR e panod %%ﬁ@ne?hﬁ%eﬁzﬁ?%%%% 8
hydr oxgbfbquzbezl?od>53d|[dsioetho3ebﬁry4>ﬁ1 Faiagln21-yl ) acet ani de; 15
{

(1S, 2Ry adodofisshi) 00k ahenzyhyasdn3satdayl benzyl) ami no]

- (4-butyl-3-oxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5-

2-
di
N-
2-
N-

difluorobenzyl) -3-[(3-ethylbenzyl)aminol] -2-
20 hydroxypropyl }acetamide dihydrochloride;

(2R) -2- (4-butyl-3-oxopiperazin-1-yl)-N-{(1S,2R)-1- (3,5~
difluorobenzyl) -2-[(3-ethylbenzyl)amino]-2-
hydroxypropyl } propanamide ;

2-(1-butyl-2-oxo-1,2-dihydropyridin-4-yl)-N-{ (1S,2R) -1-

25 (3,5-difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;

2-(1-butyl-2-oxopiperidin-4-yl)-N-{(18,2R)-1-(3,5-

difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;

30 2- (4-butyl-2,5-dioxopiperazin-1-yl)-N-{(18,2R)-1-(3,5-
difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }acetamide;

N-{(1S,2R)-1-(3,5-difluorobenzyl) -3- [ (3-ethylbenzyl)amino] -
2-hydroxypropyl}-2- (3-oxo-4-propylcyclohexyl) acetamide;
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2- hydr oxypropyl } - 2- (4-i sobutyl - 3, 5-di oxopi perazi n-1-yl)acetam de; N ((IS,
2R) -1- [ (3, 5-difluorophenyl) nethyl] -3- { [ (3-

et hyl phenyb)amedagd ] am no} - 2- hydr oxypropyl ) - 2- (1, 1- di oxot hiralraise2/22y3 )
acetam de; 20 N ((1S, 2R) -1- [ (3, 5-difluorophenyl) methyl] -3- { [ (3-
et hyl phenyl ) net hyl ] am no} - 2- hydr oxypr opyl ) - 4- oxo- 4- [ 4-

benzyl (1, 4- d| Hzépmr%r—demmw;i}bmmml N3 -((31SetR)bertzy1]) af3no] -

5-di fl uoro

et hyl phe%y 3/ %ﬁ%@@rﬁlﬁj ééhy%ogyﬁygor%epy])) afeffm(l)d%(l 4- 25

t hi azaper hydr 8 f44s ydR))-ut(@nanrtd el udkoldrilS,1 ) 2R) [{1-efhferbydi) Bmiaodphenyl )
met hyl ] -3;

et hyl phenyPyne{jWﬁ%ﬁﬁlr}o}z ~ 3 ARy BRSPS Y PAPET 4481 ot i siPRa™ 98y 1 )

acet afii de; N (2$1y- PR)S,2R) -fi- (3, 5 &ddf flarebephenytrmethyl] -3- { [ (3 30

t hyl ph th amno- - ro ro rphol i n-4-yl - 4-
gxo%u?aﬁgﬁ%g}s‘* YJ]((ai"én %E%Qr?}é S “Jarophenyl) methyl] -3- { [ (3-
et hyl phemythaﬁyrhg&ﬂmm(p}eﬁdhnelloyym@mﬂa)mae(,1 3-

di oxo(4,5,6, 7,3 0 doI but 182 03/ 006423
PICT;(u(soz/zzzslg ef\%?(%n@ g éék ‘?ki‘%j{ﬁ éhén th F‘6§&9 3-{[(3
i odophenthmfdwdﬁpﬂq} pr-qpykét}zoiﬁn@M)fpwle@[Lala Blmrbe%rcaylb)naae; am de;

(ISZR) | - dlfluor nmet h -3{[ 35

et hyléhenyl)mé%sﬁ Téa{}ﬁ]ﬁo}m? F1y r)O n(zx Ih=3i et hyl - 2, 5-

di oxo( 1, 3tﬂyaz@;h¢ﬂ1 rwd;)n)o-]Zzghﬁ,@f@;pyﬂ,@gﬁl})@ul[ﬁonyl ] met hyl } propanani de; N
((2 R) di f1 uar ophen rrethyl] -3- { [ (3-

et hyl pherﬂ?F?%\"ﬁ?‘i‘}}@ﬂlﬂi@FQde?‘o&ij/ MrghAaAmdded 4- di et hyl - 2, 5- 10

di 1,3-d -
e om0 o s e s o

di f1 uoro eHZW?X@I[YPEY t I@yl%erﬁ?%‘?’éﬁﬁi‘ Y12P1I§§‘§F69<9p3|=0¥p]yl ¥4 -acet ani de
hydr @ghl opkdry1 19 A =8l ka2, 3- di oxopi perazin-1-yl)-N{(1S 2R -1-(3, 5-

(28) -N-{(18,2R) -1- (3,5-difluorobenzyl) -3- [ (3-
ethylbenzyl)amino] -2 -hydroxypropyl}-2- [4-
(ethoxymethyl)piperidin-1-y1l]-4- (methylthio)butanamide;

- (4-butyl-2-oxopiperazin-1-yl)-N-{(1S,2R)-1-(3,5-

20 difluorcbenzyl) -3-[(3-ethylbenzyl)amino]-2-
hydroxypropyl }acetamide;

2-(4-butyl-2,3-dioxopiperazin-1-yl)-N-{(15,2R)-1-(3,5-
difluorobenzyl) -3-[(3-ethylbenzyl)amino] -2-
hydroxypropyl }hexanamide;

25 (28) -N-{ (1S,2R) -1- (3,5-difluorobenzyl) -3- [ (3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-(2-
methoxyethyl)piperidin-1-yl]-4- (methylthio)butanamide;

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

30 methoxyethyl)piperidin-1-yl]lhexanamide;

(28) -N-{ (1S,2R) -1- (3,5-difluorobenzyl) -3-[(3-
ethylbenzyl)amino] -2-hydroxypropyl}-2-[4-(2-
methoxyethyl)piperidin-1-yl]pentanamide;
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di fl uorobenzyl)-3-[(3-ethyl benzyl ) am no] - 2- hydr oxypropyl } acet am de

hydr ochl ori de; 2-(4-butyl-3-oxopi perazin-1-yl)-N{(1S, 2R)-1-(3, 5-

di f1 uor obwoaglode433 [ ( 3- et hyl benzyl ) am no] - 2- 20 hydr oxypr opgirimortass de

di hydrochl oride; (2R)-2-(4-butyl-3-oxopiperazin-Il-yl)-N{(1S, 2R)-1-(3, 5-
di fl uorobenzyl)-3-[(3-ethyl benzyl )am no] -2- hydroxypropyl } pr opanam de;

2- (1- but yl - 2- 6x®)»1N-X-dish @ epy (8 ob i ydoproReheyB) 2R) £ 13- 25
(3,5-diflLuprobenzyl,)).- 3-1(3-ethyl benz i noj,-2: I oxypy opyl } acet am de;
(1 but S s P o S R CRE Ry et aP YRR

di f | uor obeopykypipd(istiet-nylybebayinanides] - 2- hydr oxypropyl } acet am de; 30

2-(4-butyl -2, 5-di pi.perazin-1l-yl):. 1S, 2R) -1+ (3, 5

di f I uor obenzy%g)?ﬁf_((){s(l-lgt' ﬁ%ﬁbgﬁﬁi %hdnli’%llg’](o-rfpeﬁégﬁ z)ié;)bff)ap_yl } acet ami de;

N-{ (18, 2B} kit H&n Br1disid i) obehgat dxdefd(B-16t-by|(hepzybdapp idridin-1-

2- hydr ox%%og%allﬁ- 2- ( 3- oxo-4-propyl cycl ohexyl)acetam de; -183 WO 03/006423
PCT/ US02F 253 ;¢ 'S, 2R) - 1- (3, 5-di fl uorobenzyl ) - 3-[ ( 3- et hyl benzyl ) am no]
2- hydr oxypr opyt 3 ) 2¢-({3-13% QY e b o e xyd Jifdeicadiedazyl) -3- [ (3 -

N-{(1S,2R)-1- (3, 5-di fl.uorobenzyl)-3-] (3-ethyl benzyl )anm no]- ..

D b ar oo BbP B S ey Poy D S A Do e R iGan 8- (29 N {
(1?, I 2R) y1|§|.]_5->ezﬁt3ane]5nidi-é;],-| gorobenzyl I) - g 5 (3-

et hyl benzyl ) am no] - 2- hydr oxypr opyl } - 2-[ 4-

(et hb&y met hyl 310? 4p’é?”ltd’|1ﬁ-21-3y%¥ﬂ§%§+é?ﬁao%:n‘lﬁly%) (As! (BR2RIT1+((3, 5~

5-di f | uonobenydpenzd1)[-3-31 et hyl benzynendm) B9Elopropyl] amino}-2-

2- hydr oxypropyl } - 2- [.4- (et hoxynet hyl ) pi peri di n-1-yl ] pentanam de; 10

(29) - N- { FYSroRRIenyd ) Hegefriiofidbenzyl ) - 3- [ ( 3-

et hyl benzyl ) ap golr-2- Aedeaxypr epyd Jaizilifrobenzyl) -3-{ [1- (3-

(et hoxynet hyl ) pi peri di n-1-yl ] pent anam de;

N-{ (1S, 2R rIiptenyldiqcloPsBRY2 {#1imR [{B-HetrPKBeR2DY Y amd nld -
2- hy gl oxY BE 0B e A gy et yd ) 1 peiicdi el ¥l badandm de ;
(et hyl t hi o) but anam de;

(28) -N- ((1S,2R)-1-(3,5-difluorobenzyl) -3-{[1-(3-
ethylphenyl)cyclopropyl]amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl)piperidin-1-yl]lhexanamide;

(28) -N- ((1S8,2R) -1-(3,5-difluorobenzyl) -3-{[1- (3~

20 ethylphenyl)cyclopropyl]amino}-2-hydroxypropyl) -2- [4-
(ethoxymethyl)piperidin-1-yl]lpentanamide; and
N-{(1S,2R)-1-(3,5-difluorobenzyl)-3-[(3-ethylbenzyl)amino] -

2-hydroxypropyl}-2-(2,3-dioxo-4-pentylpiperazin-1-yl)acetamide.

25 17. A method of 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
treating patients with mild cognitive impairment (MCI), for

30 treating Down’s syndrome, for treating humans who have
Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-
Type, for treating cerebral amyloid angiopathy, for treating
other degenerative dementias, diffuse Lewy body type of

Alzheimer's disease and who is in need of such treatment which
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(2S)-N-{(1S,2R)-1-(3,5-di fluorobenzyl)-3-[(3-

et hyl benzyl ) am no] - 2- hydr oxypr opyl } - 2-[ 4-

(et hoxymawbyBjpgd4per i di n-1-yl ] -4- (et hyl t hi o) but anam de;  PCT/US02/22255
2- (4-butyl -2-oxopi perazin-1-yl)-N{(1S, 2R)-1-(3,5- 20 difl uorobenzyl)
(3-ethyl benzyl) am no] -2- hydroxypropyl}acet am de;

2- (4- but gbmPy Bsek ordpipesrati-ch yof - N {{(1k8a2R)tichB1 - effective amcaunt
di fl uor obenzyl benzyl ) am no] - 2- hydr oxypr opyl } hexanam de;
(2S) -N- ?% 3%64’("% % g)ia%%dzf | uor obenzyl) -3- [ (3-

et hyl benzyl )am noj - 2- hydr oxypropyl }-2-[ 4-(2-

et hoxyethy!) ph perd ot dg 4 (I NIRRT i35 “Meok (42
et hyl benzyib)ramwnm]eaaﬂw@rfcmypliopyh@e&at{ 4ed2-0rH]l administration is from

ool L B LD ey THEralaoe. con” casaays for saranceres
et hyl benzub)m@mw]] &ﬂt)&@&ﬁ)éﬁmr opytra@hddbl Zxdministration is from about

-3- [

25

2R)

met hoxyeth %gz%erl di n 1 ] pent anam.de; 3d184 WD 03/006423 PCT/ US02/ 22255

(29) N- (ﬂilafyl’u Pabg?\[%?/l anlsltr(af;lon and implants is

et hyl benzybhamhpehe 2- hysiromgpa@pyle;ozl sty i o Zdeﬂyﬂ*' for topical
propoxyp| peridi n-1-yl)butanam de; ng a{ (1S, 2
(3, 5101 f PEBIBLRHAALCL 35 [frew gbout 0.5 mg/day to S but 1200 mg/day; for

et hyl benzyk} am HodirA-derdra¥upl §PFHdm ?ak(o‘&tproQBO?ﬁ%’{p{(:geélb&hﬂ doo Wg).hexanam de;

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

et hyl benzyl ) am no] - 2- hydr oxypr opyl } - 2- (4- pr opoxypi peridin-1- yl)

pent anam de; 19, st%bjftyal onpiinaXepi Behaml 0- oyl ndt fhhdSEdRude (F &
di fl uorobenzyl)-3-{[1-(3-ethyl phenyl)cycl opropyl ] am no} - 2-

hydr oxy pPegyt3Pkandfirde USE2SN - NTGREL8I 2R) Patiqrk 3¢ f hadr ob@hzyin

1- - | l | d I el 4- c ition
(ot hoy ot BT b o By B Y e A Lok (38 o e

-1- (3, Sedpetedrbbenzyhy ggoup Fens{gting of Alzheimer's disease, for
helping prevent or delay the onset of Alzheimer's disease, for

treating patients with mild cognitive impairment (MCI), for
treating Down’s syndrome, for treating humans who have
20 Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-
Type, for treating cerebral amyloid angiopathy, for treating
other degenerative dementias, diffuse Lewy body type of

Alzheimer's disease.

25 20. A method for making a compound of the formula:
Ry R, OH

B N N

R R4 0 Ry Rz2Rs

m is 0-5;
B is aryl or hetercaryl optionally substituted with one, two,
30 three or four groups independently selected from Rg, R'g,

RIIG and Rlllsl or

-186-
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et hyl phenyl ) cycl opropyl ] am no} - 2- hydr oxypr opyl ) - 2-[ 4-

(et hoxynet hyl ) pi peri di n-1 -yl ] hexanam de; (2S) -N- ((1S,2R) -1-

(3, 5-di flworebedqazyl ) -3-{ [1- (3- 20 PCT/US02/22255

et hyl phenyl ) cycl opropyl ] am no} - 2- hydr oxypr opyl ) - 2-[ 4-

(et hoxynet hyl ) pi peri din-1-yl]pentanam de; and

N-{ (1S, 2R) ik- €3chodikyliopobbazgrycBlqdkethyrteprpl} Antnbftituted with

2- hydr oxyprop -2:(2, 3~di axo- t ylpiperazin-1- acet ani de. 7. A
met hod of tre%%%’ngtggbatt?%%l):é’v\;% EEIe1is,él(|3}reo'i n%'ev%ﬁ%)rllg%g g%]ﬂq]gtntg rtﬁrﬁ
getting, a dismdseerglencdndiselontedefeat thaf riam t REsagr BUpy  CB®iSkst IR ai0f

Al zhei nmer's dﬁs,e,aseamgof{, ,hel ping prevent or delay the onset of Al zheiner's
di sease, for " treating pati®®hts with mld cognitive inpairment (M), for
30 trikat RngaDdWR' 5 igydwreoentilgr ateedt, i rYRRUGARSRWhG CNav e OCHgr edlCEar y-

Cer ebral Heno e w A Ldosis af _th ch:, ,Type r .treating

cer ebr al arryl%cl5 arfgi_opé]t:{h;/r}/g(?%\]% rea i—lrjlz;_g)o%e)r&&% éné%%?&%%@né%&’as,

di ffuse Lewy both) (B’ bf -Bbzhei Ae(=®) Rl se¥Ge drd ogen,i s- (O, heecamwfl such
treat ment whi c? 71185 V\E 03/ 006423 PCT/ US02/ 22255 conprises adm nistration
of a therapeuf | &l Py BFFBEYTVE aBunt of a conpound of claim1. 18. A

nmet hod of treat-mgnallagrorati-ng 4 kalyd arl cwher e ltkheyld thenapeuthical lis

effe 6ive amount for .oral _adm %ist,ratign iis. from about 0.1 ng/day to about

1, 008° ng/ day: for FAFEREEFE SUPSIBFPhGAal I P nPPanadde, It FHifre cHioups

adm ni stration is ddl@setaldofrom0.-FrRO, abswi 160, ndcay; -ter, degsNrR’ , -

adm ni stration and inplants is from abg_ut 0.‘:‘; /ljiay to about 50 nlt%l day;
for topical 10 adi%RstratCeiRR's frof abdUt (R Efg%g day “NdRapo T2 g/ day:
for rectal adm nist@atisegris, fremmbout (-&)®,nMy-Nm, akeubgeQ0 nyculy.,Use of
a conmpound of claim 1 for the manufacture of _a nedicanent for use in
treating a patient®¥o RRE ~&FHi)n-« PStEradenti My a patient fromgetting, a
di sease Qf LN IQIyeected &xem the group consisting of Al zheimer's

di sease, for helping prevent or delay the onset of Al zheinmer's disease,
for tre8f fﬂgﬁrﬁht‘{)'érivslwi?ﬁe%i?%t%g?ﬁet ifre 1Fpai MW&At (BB ) “For -OfF=ati ng
Down’ s syndr ongy, ,f orcéigat | ngcBuBNS shhigketave -o-p (=0) (OR) (OR’), -N(R)-

C(=0) (R"), -N(R)(SO;R’), -8S0O5R, -C(=0O)R, -NO,, halogen,
(CH3) g-4-aryl, -(CHy)g-4-heteroaryl, or
20 C1-Cg alkyl, C,-C; alkenyl or C;-C; alkynyl, each of which is

optionally substituted with one, two or three groups

selected from -OR, -NRR‘, -SR, -CN, -OCF3, -CF;, -

CONRR', -COsR, -SO,NRR’ , -0-P(=0) (OR) (OR"}, -N(R) -

C(=0) (R"), -N(R) (SO;R’), -SO;R, -C(=0)R, -NO,, halogen,
25 - (CH;)¢-4-aryl, and - (CH;)¢-4-heterocaryl, or

R‘’, and R’’’, together are oxo;
R and R’ independently are -H, -(Ci-Cio) alkyl, - (CHj)o-a-Rary1,
(CH2) 0-4-Rneteroaryl; - (CH2) o-a-Rheterocyciyl, OT
C;-Cy; alkenyl or C,-C; alkynyl, each of which is optionally
30 substituted with one, two or three substituents
gelected from the group consisting of halogen, -OH, -
SH, -C=N, -CF,, C1-C; alkoxy, amino, mono - or
dialkylamino, and C;-C¢ alkyl, or
-(CHa) 0-4- C3-C; cycloalkyl optionally substituted with one,

35 two or three substituents selected from the group
-187-



20 Hereditary Cerebral Henorrhage with Anyl oidosis of the Dutch- Type, for
treating cerebral anyloid angiopathy, for treating other degenerative
dement i aswodshéesse Lewy body type of Al zhei mer's di seasePCRAISEH22285 et hod
for making a conpound of the formrula: RA R4HOIHBNNMN R R R4 R4
ORLR RBmis 0-5; Bis aryl or heteroaryl optionally substituted with
one, two, 30 thresoyidtag geoupsmilsadenendems | v ssel ectad, f ram R6.c, RS, R
"6 and R 1 16 , or_-186 WD 03/006423 PCT/ U 02/22255 B is cycloal kyI or

het er ocycl oal kyl optFdfRal I%‘]‘%‘Gbsf‘??‘&t e A <YJABINPwoanq HrisEs FUH fi ve,

Si X, seven of eq(gm gtgu@ﬁo .1 ndependentl)y sel ected from R6a, R6b, RI G, R

6b, R ' 6a, R ' 6a and R'' 6b; 5 R4 and R 4 independently are
H -NRR , -SR_c, Q\lalk ti&illy LR tucedCddRn 1S02NRRr |3 é}cPug(gO)
(o) (Or§ | o TR R gLy SNttt R & (2

-NQ2, shal ogen, - (g&) é?fd%'n%'l)r(r' , seTedddd?) fQoA-het%%eer yl.o@r Cd, C&sfﬁ kyl
C2- C7 al kenyl or - aI kyny each of which is 0 opt| onal | y subst’i t ut ed

e o t-%%@N%%%:;ﬁ' PG CHPRRAET s B T

-N (R S02R , 02R | d -
(CH(2) ) 0(4 het eroar% 1 rlaf§ ﬁcﬁRN%e?hgg}e&r@ %‘B‘lnﬂ' aﬁéanﬁc éd) o4

i ndependently are i Ii? 1 R, -CN, -OCF3, -CF3, -CONRR -CDZR
“S02NRR , -O-P ( ‘63 ‘(ou%r(%ﬁ%}‘y amN&‘?—z) OrC( 0) (R) , -N (R (S02R) ,
-S02R, -C | - (CH2 het |
or 50 O cB a%:kﬁ ad5e eyTZPgeﬁw%ralgg o aFRSN Pf IS Rt e

opti qQnal | substltuted w th one, tvvo or three rous
P QB y substituted with 2, g ééoups independently

selected from halogen, -OH, -SH, -C=N, -CF;, C:-C;

alkoxy, amino, and mono- or dialkylamino, or
aryl, heterocaryl, heterocyclyl, -C;-Cs alkyl-aryl, -C;-Cg
alkyl-hetercaryl, or -C;-Cg alkyl-heterocyclyl, where
15 the ring portions of each are optionally substituted
with 1, 2, 3, or 4 groups independently selected from

halogen, -OH, -SH, -C=N, -NR;osR’105, -CO;R, -N(R)COR’,

or -N(R)SO;R’, -C(=0)-(C;-C4) alkyl, -SO;-amino, -S0;-
mono or dialkylamino, -C(=0)-amino, -C(=0)-mono or
20 dialkylamino, -50,-(C:-C4) alkyl, or

C;-Cs 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

25 groups independently selected from halogen, -OH,

-188-



selected from-OR -NRR, -SR -CN, -OCF3, -CF3, - CONRR, -CQ02R, -S02NRR
, -OP (=0 (O (R) , -N(R - C(=O0 (R) , -NCR) (SO2R ) , -SO02R, -C
(=0) R -WOR30b@bdgen, 25 -(0H2)04-aryl, and - (CH2) O-4proetsomzyd, or R
4 and R' ' 4 together are oxo; R and R independently are -H, - (d -C10)
al kyl, - (CH2) o-4-Raryl, - (CH2) O -4 - Rheteroaryl , - (CH2) 0-4 -
Rheterocyclyl , or C2-Cgual keay| ocrG2-&c7cal Kyeysty, eaehaf which dikyl
optionally 30 substituted with one, two or three substituents selected
fromthe group consistipg ebnbal @86l a1kHlaminSH oz C=N, - CF3, 1-C3 al koxy,
am no, nono- or dial kylam no, and 1-C6 al kyl, or -(0H2)04- C3-C7

cycl oal kyl optionah |y, substyt ubgdi ¥hid11PNGubsBP iy Of1 ERr @8 substituents
selected fromthe group -187 03/ 006423 PCT/ US02/ 22255 consi sting of
hal ogen, -OH, -SH - CNgy(53, igdégéndélltkﬂ)(YSePéEM FORE-h O oddial Kydiam no,
and C1-C6 alkyl; Rl is™- (CH2) 1.2-S (O ©0_2- (Cl-C6 alkyl) ,” or C1-Cl10
al kyl coptionally substituted with 1,.2, or, 3.9r S .. 5 independent!y

sel ected from hal ogen, _tsg—i :\(I)E,_tl\ﬂSH,c 3 CNClCCFSaqm)Oéf mé‘]“kogxﬁoné)m o,

nono- or dial kyl am no,_ .- C(Q -y =0Q) -amno and -OC (=0 -
mono- or di al kyl ani no, d&raw&%-ﬁ&l%‘igkge"ﬁﬁ'céfctgi la! Rynyl, each of which is
Pomal ojon - cEai" Sathi ot %ks” SRR HRERE RN i
di al kyl am no, or aryl, dpetienaaryl substeeaeydl wWitch- Gl C6,al &yl sargioup<Cl- C6
al kyl - heteroaryl, or -Cl-C6 al kgl - het erocgcl yIf where. 15 the ring portions
of each are optional | y ‘:S46BENEEt e wisEheEred, Fomy halegPups ~Phdepetident | y

sel eghed from halogen, c=fH _8H oCN sNRLQPR 108, -ERR ANARLGER .
or -N(R) SRR , -C(=0)-(Cl-CA) *alkyl .’ -802-arino, -€02->méns of -

di al kyl ami no, -C(=0)-amcne, o€ &G lkplamnigro; 2Qdditdlek pearicaoycly8023rqupl- C4)
al kyl, or is optionally further substituted with oxo;

Rg, R's, R'"'6¢, R'""’6, Rear Reébs R’sar R’ens R'’6a, R'’gp, R’'’’ga and

R’ ’'¢, independently are -OR, -NO;, halogen, -CO,R, -C=N, -

15 NRR’, -8R, -80;R, -C(=0)R, -OCF;, -CFi, -CONRR’, -SO,NRR’, -
O-P(=0) (OR) (OR’), -N(R) (COR'), -N(R) (SOR’), -(CHz).4-CO-
NR4R’ 7, - (CHz)-4-0O- (CH3)0-4-CONRR’ - (CH)¢-4-CO-(C;-Cy2 alkyl),
- (CHz) 9-4-CO- (C3-Cy2 alkenyl), - (CH;) 9-4-CO- (C2-C12 alkynyl),
- (CH3) 0-4-CO- (C3-C; cycloalkyl), - (CH2) 0-4-Rary1, - (CH2) g-4-
20 Rhetercaryl, -~ (CH2) 0-a-Rheterocyciyl, - (CHz) 0-4-CO-Rary1, - (CHz),-4-CO-
Rhetercaryls ~ (CHz) 0-4-CO-Rheterocyciyls - (CHz)0-4-CO-Rio, - (CH2)g-a-
CO-0-Ry1, - (CHj)-4-50,-NR4R', - (CH3) 9-4-80-(C1-Cg alkyl), -

(CHz) 0-4-S02- (C1-C12 alkyl), - (CHz)¢-4-S0,-(C3-Cy; cycloalkyl), -
(CH2) 0-4-N(H or Ri;)-CO-0-Ri1, =-(CHi)o-4-N(H or R;;)-CO-N(Ri;)o,
25 - (CHz) -4-N(H or Rii)-CS-N(Ri11)2, -(CHz)-4-N(-H or R;1)-CO-R4,
- (CHz) 0-a-NR;R’ 7, - (CHy)p-¢-R1io, - (CHz)-4-0-CO-(C;-Cs alkyl), -
(CH2) 0-4-0-P(0) - (O-Rary1) 2, - (CH2) 0-4-0-CO-N(Ri1)2, - (CHz)¢.4-0O-
CS-N(Ri11)2, - (CH2)-4-0-(R11), =-(CHz)0-4-O-(R11)-COOH, - (CH3z)q-4-
S-(R11), C3-C; cycloalkyl, -(CHy)o-4-N(-H or Ri;)-S0,-R;, or -

30 (CHz) 0-4- C3-C; cycloalkyl, or
C:-Cs alkyl optionally substituted with one, two or three
groups independently selected from C;-Cs alkyl, -F, -
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Cl- C6 al koxy optionally substituted with 1, 2, or 3 groups which are

i ndependently sel ected from hal ogen, or C3-C7 cycloal kyl optionally

substi t utwo oafovda2d, 2, or 3 25 groups independently sel eecedishz/zazshal ogen,
-OH, -188 WD 03/006423 PCT/ US02/ 22255 -SH, -C=N, -CF3, Cl-C3 al koxy,

am no, -Cl-C6 al kyl and nono- or dial kylamno, or Cl-Clo alkyl optionally
substituted with I 2,-myr, 31,9r-omps -Nodepandendly s ectred -coom) hat-agen,
-OH, 5 -SH, -C=N, CF3 -Cl-C3 al koxy, am no, nmono- or__ dial kyl am no and
SC1-C3 alkyl, or G380 af Renyl S8R C2-BIGORRkyn{CFaach e+ whiCONRRS -

optionally substl tdil, RERWM t holp(zo) OdSR)3(c9:I qups_N@md(ej@e{ndent_IMqulsggde from
hal ogen, -OH, -SH, 10 -CN, - - al kOXé? am no, Cl-C6 al k I
olfpr

nmono- or di al kyl ari Wz)aﬁdC(PTﬂf‘éQﬁeﬂero@‘bl §He -Ciz Wptilonal §H¥)u>r{‘her
substituted with ou:(d¥e,R B1kBiy Sl R ' 6dufar oBohe, R, 08, ofyiih R
"6a, R" 6b, R' ' 6a and R' ' 6b |ndependently are -CR %al ogen,
-Q02R, -C=N, - 15 Nf#2)o-+5fO- (CSOQR cyegleaddyy R, - ook o@lrﬁaryhcmt@?lz)o-
-S02NRR, O P (=Q. N < R) IN(R) R ( CH2)
0.4-CO NR7R 7, QR‘(‘ﬁ@%’ % (éM &S f:‘m%&ﬁ’yl élw bo 30 TL- C12
alkyl), - (CH2) 0@@04(@‘@&@rc&£ﬂ(eny’r §CHzJo(4 )R:@e#ec@@yll(cz 2)04

al kynyl), - (CH2)- CO C/~gyslal kyl - (G2) Rar ((CH2)
0-4 20 Rheteroaryl CQTA? (é%@ﬁ Rﬁgtgr}gcycl ;blr{ o % N%RA g%ath
(CH2J00-4-CO Rhet¥1o&nyFq allyGH2) O(AH004RAG%- éﬁoc@mlyallicyl)(u—lszz)o a-

(CL o al k1) - By o Sh7 Tty sy SN ) i e) e

cycloal kyl) , - (GI—{Z)Hz(DeA N\IP(I-GInorRlIRILi(;O -NOB: O R1E, CHzXcQHZ\) H)-odr I\Rl( H(Zfr RI )
or RUL) OO R, N 0-dCkRr S phah D, Ry 0o D
(Cl-C6 al kyl) , - (((ClﬂZ)oQ R0 (- FL(CL‘Hz)n €0-Bar yty)-C2, al}(ﬂ—)Z,) G-( ¢HQ)—0CQCN ( 1)
-14CH2) 040 - P (0O) - (O-Rary1) 2, - (CH3) ¢-4-0-CO-N(Ry;) 2, - (CHz) g-4-0-CS-
N(Ri1)2, -(CH3)0-4-0O-(R11), -(CHz)o-4-O-(Ri11)-COOH, - (CH3)o-
a-S8-(R11), C3-Cy; cycloalkyl, -(CH3)o.4-N(-H or R;;)-S0,-

R;, or -(CHz)¢-4- C3-Cy; cycloalkyl, or
C,-C; alkenyl or C,;-C; alkynyl, each of which is
20 optionally substituted with one, two or three
groups independently selected from halogen or -
OH, or

C;-C; alkenyl or C,-C; alkynyl, each of which is opticnally

substituted with one, two or three groups
25 independently selected from halogen, C;-C; alkyl, -OH,
-S8H, -C=N, -CF3;, (;-C3 alkoxy, amino, and mono- or

dialkylamino, or
- (CHz) 0-4-0-(C1-C¢ alkyl), where the alkyl portion is
optionally substituted with one, two, three, four, or
30 five of halogen, or
any two of Rea, Reb, R’6a; R’éb: R'‘6a, R'‘gp, R’7"'¢a and R’ ‘' ‘g
together are oxo;
R; and R’; are the same or different and represent -H, -C3;-C,

cycloalkyl, - (C-Cy alkyl) - (C3-C4 cycloalkyl), - (C1-Cq
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CS-N (R1) 2, - (CH) 0-4-0- (Rl11) , - (CH2) 0-4-O (Rl1) -COOH, - (CH2)

0-4- S- (R11) , C3-C7 cycloalkyl, - (CH2) 0-4-N(-H or R11) -S02-R7, or - 30
(CH2) O0-4wo@3nw@Az2xycl oal kyl, or C1-C8 al kyl optionally sulpstiusat/gxtss t h
one, two or three groups independently selected fromCl-C6 al kyl, -F, -
-189 WD 03/006423 PCT/US02/22255 d, -Br, -1, -OR -N®, -F, -d, -Br, -1,

-CO2R, -CaN, ailRR 0-(@R-Cs; SAARL)- C-C+s R1IkeQLZEF3, -CLR3, a1 iGONRR ,-C1-&2NRR

, -0-P (=0 oR

0- 4-co(NR7)R (%ﬂl’f( 65”&410%)?"@%’? %ﬁéz “kd( r%“d(§ (F@Hfi %bf%gwr (C2-C12
al kenyl) , - (CHZ ﬁ)lldympt(ﬁ}aq:l& ahhyt\ytl)ted wi thCHRH Or4- 1@&} @63 C7
cycl oal kyl)

- Rar Rhet er oa
0- 4- Rhet er ocycTyl=e a)l%&-&fpg én&}ﬁaﬁgtltu%&&—iﬁl% ZPP&'} RS e‘? %lwe,e -
(CH2)50_4- CO- Rhet egmml yihdepeh@ER) 10- sﬂel@artladofrom(ﬁ-ﬂ)géh4-cﬁ(0 O Rlé Sso
CH2) 0-4-SC-NR7/R 2 O 1
Ec:1 )c12 al ky|5‘eter°?>’dlr2’)l odu‘é"c‘?zﬁy( %%%é‘&%r C’;B WF%’(‘ Qalo(géﬂz) Ec‘i?“zf‘% (H or
R -COORIL ndiGPho0 il HainBlL) on OO it FLMo 2w, (@1 4rN (
or RI1) -CS N (RI1) 2, = (GR) Y0 4-N{-H of Ri1) - (CRR2)  0-4- NR7R
7, - (CH2) 0-4-Ri%, alk@fé:szSOazNﬁlle@s g lde al- F%@b)(cl C4 @jrlszy)l)(}& -15)P
0) - (ORaryl) 2, a 1) 2,
E %cm§ o- Zré)(RlNﬁz’(CEB) Q‘? @-%c}}%lglrell %OSOH&%%d-igl %%18%( %’ 11) |
C3- Ct0cycl oal kyl, Ci- €€H21)1k014 QY(t-itneR LR1 1SUDSSGRULRY, With  GBH2) t@o4 0xC3- C7

cycl oal kyl, or C2 C7 algk %I"O : CZ 3l Fgg&ntg?oups |\r%%| Chel

optionally substituted vm t h o] wo or three epen nt
sel ected from hal ogen @lkylQOH, halodan C7 -@kenybHpr C2-d=f,al kgny) , c@acb of

which is optionally tituted with one, two or three groups 25
i ndependent |y sel ect ed aﬁ%@ﬁm%g@% T @pngr k§F, digrkylagygnoicoy - cF3,

Cl- C3 al koxy, am ng,-canthImig sl Obr dcaldy! aMmyes 0r eachCHRY Owdtdh (fGl- C6
al kylg wher e the al kyl portion is _opt.i onaIIyWIStuhbstolnt uted with one, two,
threé four, optionally substituted e, two or three
groups independently selected from C;-C; alkyl,
halogen, -0H, -SH, -C=N, -CF;, (€;-C; alkoxy,
amino, and mono- or dialkylamino; or
C,-Cs¢ alkoxy optionally substituted with one, two or
20 three of halogen;
aryl or heteroaryl, each of which is optionally substituted
with halogen, amino, mono- or dialkylamino, -OH, -C=N,
-502-NH;, -80;-NH-C;-C¢ alkyl, -S0,-N(C,-C¢ alkyl),, -
80;- (C:-C4 alkyl), -CO-NH;, -CO-NH-C;-Cg alkyl, and -CO-
25 N(C,-C¢ alkyl),; or
C.:-C¢ alkyl optionally substituted with one, two or
three groups independently selected from C;-C;
alkyl, halogen, -0H, -SH, -C=N, -CFi;, C1-C;
alkoxy, amino, and mono- or dialkylamino; or
30 C;-C¢ alkenyl or C,-Cs alkynyl, each of which is
optionally substituted with one, two or three
groups independently selected from C;-C; alkyl,
halogen, -OH, -SH, -C=N, -CFi, 6;-C3 alkoxy,

amino, and mono- or dialkylamino; or

-191-



30 five of halogen, or any two of RR6b, R RR. R'"R' ' and R '' Y 6a,
6b, 6a, 6b, bar 6b, 6a 6b together are oxo; R7 and R 7 are the sane or

di f f er entwandoos@@py esent -H, -C3-C7 cycloal kyl, - (Cl-C2 aCiogsy2/22263- C7
cycloal kyl), - (C1-C6 -190 WD 03/006423 PCT/ US02/ 22255 alkyl) -O (Cl-C3
al kyl) , -C2-C6 al kenyl, -C2-C6 al kynyl, -C1-C6 alkyl chain wth one

doubl e bond and om®-tgi aﬂkomndptmbnalm Eobat kyltaapt wotlal bye sulbsebi tart ed
with -OH or -NH2; or; Cl- C6 3%1 tionally substituted with one, two or
three 5 groups |ndepen&€WFFy Se %%?%edp'from hal ogen; or heterocyclyl

opt i onal Ry, sisdidtdicedciyl h opaliogehly agubet i tunstd-wioth dired KWvady nthre<OH,
-C=N, -S02- NH2 802 NH- C1- S02-N (C1- al kyl) S02- (CL-C4
alkyl) . - 00 ORHEPTE @ONRSCHE P%ﬁ’%‘ifitlyo%l&ﬁg %C%G‘N"(‘lé‘%ea%eﬂéw) 2 or 10
Cl- C65al Ryl ieptq, evaldlkydybsticutattenwylh ones, bdkynyl, tdy-€e gyolfsikyl,

i ndependent |y &%ﬁcte from Cl1- gg{ Isiyl, hal ogen, -OH, -SH, -C=N, -CF3,
Cl-C3 al koxy, A, Remitt mno-{CHr) it Rygfeart ho; or C2-C6 al kenyl or C2-C6

al kynyl , regchiof awii cbpt sond b1 wpsiuesed dut sUbsiHH Wb, h Qnigho,t Weory- t hree
groups i ndependent lf/ selected from Cl1-C3 al kyl, hal ogen, -OH, -SH -C=N,
-CF3, Cl-C3 afkotirlkyimigo. an@®imon&=Neor - 8PalNdyl anf o NHoC: €2« @6 katlkoxy

optional I'y SU@ét'Nt(!ét\?ﬁl Cﬁé}l‘? e, _gyn @f_c 20 5lnee ofoh ﬁhogea'tio-%rHX'c ok,

het er oaryl , each I's optlonally substrtufed W th halogen, *ani no,
monol0or " di al ékl,lk}a]m iy, -COHN (CCNEe alBPRrNHRr - S02- NH- C1- C6 al kyI -S02-N

(S B Y o, o358y ST ot FONE a0 MECILCR Bhktand
two or three gromd%ep@r@@ﬁd@eméb'ectﬁie‘qt@m Clﬁmn alkyds, helkoden,
-0 -SH -GN _qgfoég%:C%OH, -SH, -C=N, -CF;, C;-C; alkoxy, amino,
and mono- or dialkylamino; or
15 C;-C¢ alkenyl or C;-Cg¢ alkynyl, each of which is optionally
substituted with one, two or three groups
independently selected from C;-C; alkyl, halogen, -OH,
-8H, -C=N, -CF;, (C;-C; alkoxy, amino, and mono- or
dialkylamino; or
20 C.1-C¢ alkoxy optionally substituted with one, two or three
of halogen;

Rpetercaryl 18 heteroaryl, each of which is optionally substituted
with halogen, amino, mono- or dialkylamino, -OH, -C=N, -
80;-NH,, -S0,-NH-C;-C¢ alkyl, -8S0,-N(C;-C¢ alkyl),, -S0,-(C;-C,

25 alkyl), -CO-NH;, -CO-NH-C;-Cs alkyl, or -CO-N(C;-C¢ alkyl),;
or
C1-Cs alkyl optionally substituted with one, two or three
groups independently selected from C;-C; alkyl,
halogen, -OH, -SH, -C=N, -CF;, (C;-C; alkoxy, amino,
30 and mono- or dialkylamino; or
C2-C¢ alkenyl or C,-Cg¢ alkynyl, each of which is optionally
substituted with one, two or three groups

independently selected from C;-C; alkyl, halogen, -OH,
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al koxy, am no, and nono- or dial kyl am no; or 30 C2-C6 al kenyl or C2-C6

al kynyl, each of which is optionally substituted with one, two or three
groups i repanaart |y sel ected from Cl-C3 al kyl, hal ogen, Pc@HS02/34455 - C=N,
-CF3, Cl1-C3 al koxy, am no, and nono- or dial kylam no; or -191 WO 03/006423
PCT/ US02/ 22255 C1-C6 al koxy optionally substituted wwth one, two or three
of hal ogen; R10 is-9it er oCybl yl-Cpt i Gnatd yalkdost,i t athembo W hdomenotwazr t hr ee
or four groups ind peﬂ%éntlx selected fromCl-C6 alkyl; 5 Rl1 is Cl1-C6

al kyl, C2-C6 al ken rky yl, C3-C7 cycloalkyl, - (CH2) o_2-Raryl,
or - (CHZ) 0-2--Rhetekoayybpt Rayyl 1y SSmEytIimmeidorwaJtlhy cﬁ‘uabsttivtoutc&d tdde

hal ogen, am no, (gg %ﬁ dlalkylanlno -OH, -C=N, -S02-NH2, -SO2-NHd -C6
al kyl, - SO2- N(Cl1- 54 -S02- (C1-A4 alkyl), -CO NH2, -CO NH Ci1-C6
10 al Kyl Ry®frocy GO NléChe%raH(dyin 2bpOiokr1G6 ahkad ipiddonaddly satbhsddrt,ut ed
with one, two or three groups independently selected from Cl-C3 al kyl,

hal ogen, - OH, 218, - -CFFiadkydzmdrReoxyOHani-ABY, afiflz 1Bho- -8P2-NH-

di al kyl am no;~qr-_ 1 Co6 e al kyny. . (ea hch

optional |y s%b§1|?ﬂ%%3'mfﬁﬁko§gb Saoqﬁﬁgﬁﬁree @¥%u(§ .t 3; dentl%?

sel ected fronNigL- CQOaNHyﬁxChaﬁbﬁbh =QKr -CGHN ( CCﬂN alKFB)LCEmCB al koxy,

am no, and or, al 10X pt ional

substituted W?ih oﬁekggmék%r t QﬁPQE %E%en &ﬁeté?gar§ﬁgls heteroaryl
eachl®f which is canqumﬁallyniﬂnﬁﬂﬁemmﬂed s ltele teal ogénmnanfxnﬂs moanid<y lor

di al kyl am no, -OH, -C=N, - %gﬁ-Nq%i -802 NH-Cl C6 al g -802 N( Cl1- C6
alkyl) 2, -S02- (CRleFess a9y )~> ~EB NHCEICo5r Hf Ry, gpino.

-CO- N(C1-C6 al kyl ))ary mco@lo- C&rﬁlailk}ylarﬁmd oaal |y substituted with one, two

or three groups |ndependentl¥ selected from Cl- C3 al kyl,
C;-C¢ alkenyl or lkynyl, each of whic¢h is optionally

substituted with one, two or three groups
15 independently selected from C;-C; alkyl, halogen, -0OH,
-SH, -C=N, -CF;3;, C;-C3 alkoxy, amino, and mono- or

dialkylamino; or
C1-Cs alkoxy optiocnally substituted with one, two or three
of halogen;
20 R; is
-H; or-(CHz)o-4-Rarys and - (CHz) o-s-Rhetercaryl; OT
C,-Cs alkyl optionally substituted with one, two or three
groups independently selected from (C;-C: alkyl,
halogen, -OH, -SH, -C=N, -CF3, C;-C; alkoxy, amino,
25 and mono- or dialkylamino; or
C,-Cs alkenyl, C;-C¢ alkynyl or -(CHz)o.4-C3-C; cycloalkyl,
each of which is optionally substituted with one, two

or three groups independently selected from C;-C;

alkyl, halogen, -OH, -SH, -C=N, -CF;3;, C;-C3 alkoxy,
30 amino, and mono- or dialkylamino;
R; is -H, C3-C¢ alkenyl, C,-Cs¢ alkynyl, -(CH:z)o-4-Raryi, Or - (CHaz)o-4-

Rhetercaryl; OT
Ci1-Cs alkyl optionally substituted with one, two or three

groups independently selected from C;-C:; alkyl,
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hal ogen, -OH, -SH, -C=N, -CF3, Cl1-C3 al koxy, am no, 30 and nobno- or

di al kyl am no; or C2-C6 al kenyl or C2-C6 al kynyl, each of which is

optional Iwooswbaki tuted with one, two or three groups i neeparsdgeby
selected from Cl-C3 al kyl, halogen, -OH -192 WO 03/ 006423 PCT/ US02/ 22255
-SH, -C=N, -CF3, d-C3 al koxy, am no, and nono- or dial kylam no; or Cl-C6
al koxy optional |y Isallesfert, ut-emhi,W t$H0ne,-C=W0 oICF; hr €g-Cpf aliad:ogenambno,

Rhet erocyclyl is heterocyclyl |y substituted with hal ogen, am no,
mono- or di al kyl arﬁrffg moré—i b Caﬁf‘ik%“ﬂﬁ?z °*sm@-NH Cl1-C6 al kyl, -S02-N
(C1-C6 al kyl) - 2¢u;)902- c(ﬁi, CEAycaleﬁ)lh{z/;L o1 ohH21y - SabAk: €lr&6 vaitk}y|one-,0 or

-CON(C1-C6 al kyl)2; or -C6 al k optlonall%flsubstltuted with one, two or
three 10 groups |%p‘é’ﬁd'é?1]f?§/ g¥ ‘é%?eﬂn‘?‘?%‘?ﬁ cte h§Ir8§‘e 1-CoH

-SH, 5C=N, -CF3, C;j.lk(.;i al er@m ey, agg MONQ—NOr QanI k)d a(gn NY; 1 AL
al kenyl or C2-C6 al kynyI each of whi‘ch is’ optionally *Substituted vﬁth

one, two or t hr ee ariowps an@Smbn@Iep@nd@rﬂmgﬂ@@Ile@v edrf rom Cl-C3 al kyl,

hal ogen, H, N, C o] i

di al kyl an‘f no; "Sha RQ' k%‘ éolgggéeg %ﬁona?“% ééﬁg?lﬁntg ﬂygne ‘%% B three

of hal ogen; @tWCheds flornd; aocarbGERy1O- 4f - Raret, arf@ur (CfHZr)e 0-six, or

- Rhet er oaryl kyl tional ti d th o nd or_three
AL Bl SR Lepe

groups |ndepende Iy e ecte al ogen, ! - -TeN,

- CF3]10 Cl- C3 ah&kioxmgatam reglec2&dadidompnbe gmodpabbybammg @’rf CQ—CGS&J kenyl ,

C2-C6 al kynyl %}f gCHQNIQ 4-C3-Cr cycloal kyl, each of which is opti onaIIy

substituted w dne tvvo Or three groups i ndependent ly selected from

Cl- C3 aRkylis hh?@g@g;en OH,(CRSER 50 GEN arOF3, - CIRGR A 0 hetercaryl, -
(CR245R250) 0-4a-heterocyclyl, - (CR245R250) 0-4-aryl-heteroaryl, -
(CR245R250) 0-4-aryl-heterocyclyl, - (CRa45R250) 9-4-aryl-aryl,

15 - {CR245R250) 0-4-heteroaryl-aryl, - (CR45R250) 9-4-heteroaryl -
heterocyclyl, - (CR245R250) 0-a-heteroaryl-heteroaryl, -
(CR245R250) 90-4-heterocyclyl-heterocaryl, - (CR245R250) 0-4-
heterocyclyl-heterocyclyl, - (CRa4sR250) 0-«-heterocyclyl-aryl,

- [C(Rzss) (Rago) 11-3-CO-N- (Rpss5) 2, -CH(aryl),, -CH(heteroaryl),,

20 -CH (heterocyclyl) ., -CH(aryl) (heterocaryl), - (CH3) 9-1-
CH((CHz) 0-6-OH) - (CHz) 9-1-aryl, - (CHaz)o.2-CH((CHz)¢-¢-OH- (CHz) g-1-
heteroaryl, -CH(-aryl or -heteroaryl)-CO-0(C.-Cs alkyl), -

CH (-CH;-OH) -CH(OH) -phenyl-NO;, (Ci1-C¢ alkyl) -0-(C;-C¢ alkyl) -
OH; -CHp-NH-CH,-CH(-O-CH;-CH;)2, - (CHz)g-6-C(=NR23s5) (NR335Rz240) ,

25 or

Ci1-Cio alkyl optionally substituted with 1, 2, or 3 groups
independently selected from the group consisting of
Rzos, -0C=0NRz35R240, -5 (=0)-2(C1-Csq alkyl), ~-SH,

-NR235C=0ONR;35Rz240, -C=ONR335R249, and -S(=0),;NR;35Rz40, OF
-194-



30 am no, and nono- or dialkylamno; R3is -H C2-C6 al kenyl, C2-C6

al kynyl, - (CH2) 0-4-Raryl, or - (CH2) 0-4- Rheteroaryl ; or Cl-C6 al kyl
opt i onal Iwosaked4es uted with one, two or three groups i ndegerusentizys
selected from Cl-C3 al kyl, -193 WO 03/006423 PCT/ US02/ 22255 hal ogen, -OH,

-SH, -C=N, -CF3, Cl1-C3 al koxy, am no, and nono- or dial kylam no; or -
(CH2) 0-4- C3:=CHxyeld8118:) opticdwalkylsubdsredned tkiet h @yreloaltawd oris hree
groups i ndependently selected fromCl-C3 5 al kyl, hal ogen, -OH, -SH, -C=N,
-CF3, Cl1-C3 al koxyertimvieddy ardibgsasuted diwakkyl ami n@; ororR2 AndeR3msken
together with the carbon atomto which they are attached forma carbocycle
of three, four, fivelepsindenply swi@stedr boromat bhe, awlvepre s isttangi sof
optionally a 10 heteroatom sel ected fromthe group consisting of -0-, -S-,
-S2-, and - NRB-; Hies.i sClyldr ogreh,-CO:( CR24RR2BRY1 0~ oraryl, - (CR245R250)
0-4-heteroaryl, - (CR245R250) O-4-heterocyclyl, - (CR245R250)
0- 4- abyl - het ecpalgegntyl(, CRZ45R2E8Y 1 0- dr agwd Ldhetpeydc ydhyl fused CR245R250)
0-4-aryl-aryl, 15 - (CR245R250) O0-4-heteroaryl-aryl, - (CR245R250)
0- 4- het eroaryl - hétsgraampelyl , or HERASRRE()1 Ohbkreéeheroar yl thet er odindg -
(CR245R250) O0-4-heterocyclyl -heteroaryl, - (CR245R250) 0-4 -
het er ocycl yl - het eraxtedngl of- thER2Z4ERIEONL I A-dyetlehexytl, ybracyt]oheptyd
(R255) (8260) | 1-3-CON (R255) 2, -CH (aryl) 2, -CH (heteroaryl) 2, 20
-CH (heterocycl yl )i, cptGidhaidyl) réhtbecdaritl) 3 hetHe@dA)r ot 1nd&behddEHR)
0-6-0H) - (CH2) O-1l-aryl, - (CH2) 0-1-CH ( (CH2) 0-6-OH (CH2) O-1-
het eroaryl, -CH(-atellecared- ifetear 8A[ Y}, CO-&)Y Gl GX=al)kyl,) and @kr&H2 -1
-CH(OH) -phenyl-N®2, (Cl-C6 alkyl) -0- (Cl1-C6 al kyl)- OH -CH2- NH CH2- CH
(-O-@p2-CH3) 2, - dyHDpebtGiC (FHR2BBXYy( NRIZSRRAQAbhept D Qfrolh- Gh& adkyl
optionally substituted with 1, 2, or 3 groups independently selected from
the group consi stidig iefhalRZ0Eubs OCEENRR 3GR2AGne Sr( @ §rdub c1h alde! ),
-SH, - NR235C=ONR235R240, -C=0ONR235R240, and -S (=0) 2NR235R240, or
independently Raes, =0, -CO-NR335R249, ©Or -S0;-(C1-C4

alkyl), or
Cy-Cip alkenyl or C,-Cip alkynyl, each of which is optionally
15 substituted with 1, 2, or 3 Rjos groups, wherein

each aryl and heteroaryl is optionally substituted with 1,
2, or 3 Rapo, and wherein each heterocyclyl 1is
optionally substituted with 1, 2, 3, or 4 Rjip;

Rao0 at each occurrence is independently selected from -OH, -NO,,

20 halogen, -CO;H, C=N, - (CHaz).4-CO-NRz20R225, - (CHjz)p.4-CO- (C1-Ciz
alkyl), - (CHz) 9-4-CO- (C2-C12  alkenyl), - (CHz) 5-4-CO- (C3-C13
alkynyl), -(CHz)g-4-CO-(C3-C; cycloalkyl), -(CH;)q-4-CO-aryl,
- (CHy) 9-4-CO-heteroaryl, - (CH;)gy-4-CO-heterocyclyl, - (CH;)¢-4-
CO-0-Ra15, - (CHz)0-4-S02-NR220R225, - (CH2)0-4-SO-(C1-Cg alkyl), -

25 (CHz) 0-4-80,-(C1-Cy3 alkyl), - (CHz)-4-S0;-(C3-C; cycloalkyl),
- (CH3)0-4-N(H or Rji5)-CO-0-Rjy;5, - (CHz) 9-4-N(H or Ra5)-CO-
N(R215) 2, - (CHa2)0-4-N-CS-N(R215)2, - (CH2)0-4-N(-H or Ras)-CO-
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-194 WD 03/ 006423 PCT/ US02/ 22255 - (CH2) 0-3- (C3-C8) cycloal kyl wherein
the cycloalkyl is optionally substituted with 1, 2, or 3 groups

i ndependewblog/oembect ed fromthe group consisting of R205pcT@SEth228nd - CO2-
(C1-c4 alkyl) , or 5 cyclopentyl, cyclohexyl, or cycloheptyl ring fused to
aryl, heteroaryl, or heterocyclyl wherein one, two or three carbons of

t he cycl opent Bz, cyItahexyNRz26R2:€y cl GlHepi-ytO-G&- Ght Formllkwi irepl(@8ed-wi th a
het er oat om i ndependently selected from NH, NR215, 0, or S(=0)0-2, and
wherei n the 10-ey@)-of@Ratyk, €YCH0bhaxPFCoaN (Ryol0hedCit) gr-ArgSciriRhe) 2,
optionally substituted with one or two groups that are independently R205,
=0, - CO NR235Rpd,) (Qr O- 8R¥s) al KYeH,,) o aF 0C2RLA0- GRENWH (@) £2- T1Rad)kynyl
each of which is optionally 15 substituted with 1, 2, or 3 R205 groups,
wherei n each acwyl),and-hkei-er0alilli spopbhahhy | yulsethistutad edtw t1h L, 2, or 3
R200, and wherein each heterocyclyl is optionally substituted with 1, 2,
3, 0r54 R210;0R260-8i1, eagiT,0egudnpabkel | S-(CMepartent by felectegd ’Hpom-— CH,
-NO2, 20 hal ogen, -C2H, C=N, - (CH2) 0-4-CO NR220R225, - (CH2) 0-4-CO
(Cl-C12 al kykgH,)v-4(CEHCOecgecCeR1 kLR G2 al kenyl ), - (CH2) 0.4-CO (C2-Cl12
al kynyl) , - (CH2) 0-4-CO (C3-C7 cycloalkyl) , - (CH2) 0-4-COaryl, -
(CH2) 0-4-CO bpetmyoalyll -oft@ddrl0y4-ddbshetatedyatith, 1, (GH2)oH- 4- Ry
C0- 0- R215, - (CH2) 0-4-S02- NR220R225, - (CH2) 0-4-SO (Ci1-C8 alkyl) , 25
(CH2) 0-4-S02- (ClgXckpsal leyl), - (CH2) 0-4-S2- (C3-C7 cycloal kyl), -
(CH2) 0-4-N(H or R215) -CO 0-R215, - (CH2) 0-4-N(H or R215) -CO N (R215)
2, - (CH2) 0-d; N CSNerRAID) 2,-co( SHRINPE A-ddir b OnR2H5) s- S 10A9H MO
03/ 006423 PCT/ US02/ 22255 R220, - (CH2) 0-4-NR220R225, - (CH2) 0_4-0-CO
(C1-@ alkyl) , - &@R)icQrdd APa(Dor xcawgma {521 0. 4- O CO-N (R215)
2, - (CH2) 0_4-0-CS-N (R215) 2, - (CH2) O0O-4- ?R215) , - (CH2) O0-4-0-
(R215) - COOH, the ( GHN Oaﬂds'he(t%%’%@ryl -g¥ Qt4 OscK Cliddbrabkyl are
optionally substituted with 1, 2, 3, 5 or -F) , C3-C7 cycloal kyl, - (CH2)

0-4-N (H or R215) s302+nR43Q, substituted with 1, 2, or 3 groups that are

independently Razgs, Rzi0, OF
C1-C¢ alkyl substituted with 1, 2, or 3 groups that are
15 independently Raps ©r Rizi9, and wherein
the heterocyclyl group at each occurrence 1is optionally
substituted with 1, 2, or 3 groups that are
independently Raip;
Ryos at each occurrence 1s independently selected from C;-Cg
20 alkyl, halogen, -OH, -O-phenyl, -8H, -C=N, -CF;, C;-Cs
alkoxy, NHz, NH(C;-C¢ alkyl) or N-(C;-Cs alkyl) (C;-C¢ alkyl);
R219 at each occurrence is independently selected from halogen,
C1-C¢ alkoxy, C;-C¢ haloalkoxy, -NRj;0Rzz5, OH, C=N, -CO-(C;-C,4

alkyl), _S03.NR335R240, -CO-NRa3sRz4¢, -SO2-(C.-C4 alkyl), =0, or
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(CH2) 0.4- C3-C7 cycloalkyl, or C1-Cl0 al kyl optionally substituted with 1,
2, or 3 R205 groups, or C2-Cl0 al kenyl or C2-Cl0 al kynyl, each of which is
optional Iwo 0z0o@ebstituted with 1 or 2 R205 groups, whereipaTiusez2/za2y3 and
het eroaryl groups at each occurrence are optionally substituted with 1, 2,
or 3 groups that are independently R205, R210, or Cl1-C6 al kyl substituted
with 1, 2, orC3 Qrebpslt hetCar elkamyli.ndependaiivny IR2g5 CorC-R2Y0 1 cakdy wher ei n
t he heterocyclyl group at each occurrence is optionally substituted with
1, 2, or 3 groups ¢3rt <f ewhigideremidnidnglRy16ubrRROBUREd edtth obc@ r edice i s
i ndependently selected fromCl1-C6 20 al kyl, hal ogen, -OH -0-phenyl, -SH,
-C=N, -CF3, Cl-C6 3 &@lkoxgroud2, NH (Cl-C6 al kyl) or N (Cl1-C6 al kyl) (Cl-C6
al kyl) ; R210 at each occurrence is independently sel ected from hal ogen,
C - C6 al Rexy,atCl-e@hhaboatkenge - NR2 20RR2ENAEHE LEN, se BB tead k§kdm, C1-Cq
_S02_NR235R240, -CO NR235R240, -S02- (Cl-C4 alkyl) , =0, or -196 WO
03/ 006423 PCTAUSPR/ 22268:) (GL- (@& val ky|G2-C2- €bkahkenyC, - @2- £Bal Wy nyC:.0f
C3-C7 cycl oal kyl, each of which is optionally substituted with 1, 2, or 3
R205 groups; Rgd¢boatkydach ocemdr ence-i(GHi)pdederdendayykel ect ed (fCHeMm-£1- Co
5 alkyl, - (CH2) 0-2- (aryl) , C2-C6 al kenyl, C2-C6 al kynyl, C3-C7
cycl oal kyl , andetefdch2)1y0.)2- whbheténoaryl) , - (CH2) 0-2- (heterocyclyl),
wherein the aryl group at each occurrence is optionally substituted wth
1, 2, or 3 grohpsatyhtgrry iatdepehdentLyr&205 15 ol dra1Qy sudswhelwssd t he
het erocycl yl and heteroaryl groups at each occurrence are optionally
substituted wth lyith Dr 3, RR203 B23d(pandh&P25rat iedepe Gt IRENCE; e
i ndependently selected from- H, -C3-C7 cycloal kyl, - (Cl-C2 al kyl) -
(C3-@@ cycl oal kyl )Ry, ofd whitoeCh al kyl) -O (Cl-C3 alkyl) , -C2-C6
al kenyl, -C2-C6 al kynyl,

the heterocyclyl and hetercaryl groups at each occurrence

are optionally substituted with 1, 2, or 3 Rjig;
R220 and Razs at each occurrence are independently selected from -
H, -C3-C; cycloalkyl, -(C;-C, alkyl)-(C3-C; cycloalkyl), -(C;-
15 Ce¢ alkyl)-O-(Cy-C3 alkyl), -C;-C¢ alkenyl, -C,-Cs alkynyl, -
C:-C¢ alkyl chain with one double bond and cne triple bond,
-aryl, -heterocaryl, and -heterocyclyl, or
-C,-Cyp alkyl optionally substituted with -0H, -NH, or
halogen, wherein
20 the aryl, heterocyclyl and hetercaryl groups at each
occurrence are optionally substituted with 1, 2, or 3
Ra70 groups
Ry3s and Raso at each occurrence are independently H, or C;-Cg
alkyl;
25 Rass and Raso at each occurrence are independently selected from -

H, C¢-Cs alkyl, C¢,-C, alkylaryl, C,-C; alkylhetercaryl, Ci-C,
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Cl-C6 al kyl chain with one double bond and one triple bond, -aryl,
-heteroaryl, and -heterocyclyl, or -Cl-Cl0 al kyl optionally substituted
wi t h - OH,weNBlaoqae3 hal ogen, wherein 20 the aryl, heterocyecylusanzb2ss

het eroaryl groups at each occurrence are optionally substituted with 1, 2,
or 3 R270 groups R235 and R240 at each occurrence are independently H, or
Cl -C6 alkyl ; hpdrd@4bkarid R250, atlkaxh, oCoill.r érrdeadkexyndeperngdeni-1cy-C;
selected from- H Cl-C4 alkyl, d-C4 alkylaryl, Cl1-C4 al kyl heteroaryl,
Cl-C4 -197 W&/OB400642,3 CPST{ BSG2h2256,-Rydl bxyal kydnd @hetglal koxy, Cl-C4
hal oal koxy, - (CH2) 0-4-C3-C7 cycloal kyl, C2-C6 al kenyl, C2-C6 al kynyl,
and phengl,s ahd RRAS ad X agetakenwiaigetiercaddon thewhachothdéw avd ch
they are attached to forma carbocycle of 3, 4, 5, 6, or 7 carbon 5
atonms, where gteacddotb aformi & epkbotpdley sepbaced By &, ket er oedBn
selected from-0-, -5-, -SO2--, and -NR220-; R255 and R260 at each
occursence ar gtomslepensaent byesebepbad akbaMis HptidnGhid), kep1ScE®) W9 2
(C1-C6 alkyl), - (Ci1-C4 alkyl) -aryl, -(d- C4 alkyl)-heteroaryl, -(ClL-C4
al kyl ) - het er ogy€gdatomdlsglect 2@ heberaaryl-s-—- hetes.0c ey |-Nrs,, ¢ CH2)
1-4-R265- (CH2) O-4-aryl, - (CH2) 1-4-R265- (CH2) O-4-heteroaryl, - (CH2)
1-4- R265R,{ChRd Ryé-ath 3 RIDGhWrentt Ste ChnddgeHaen®2vCBeabkesy! frded-C6

al kynyl or - (CH2) 0-4-C3-C7 cycloal kyl, each of which is optionally
substituted A5 with,)l.,-2,(00 .3 (R2QE aneyps, wherein -pagh)apyor -phanyl is
optionally substituted with 1, 2, or 3 groups that are independently R205,
R210, or Cl-Cg, abikw1)suksleibdtod, Wit lg, 21k91) SndFOMRs, kAL A8y,

i ndependent |y R205 or R210, and wherein 20 each heterocycl yl i s opti onal | y
subsgpt ut ed \Ahéxlfblloa%vl,& thé‘té%c%clg?f at _e@elh) OCOULI eRER) | $-aryl,
- or yl) -,

i ndependently -0-, - -N(C1-C6 “al

- (CHy) 1-4-Raes- (CH3) 9-4-heterocaryl, - (CHz) 1-4-Rags5- (CHz) ¢-4-

heterocyclyl, or

C;-C¢ alkyl, C;-C¢ alkenyl, C;-Cs alkynyl or -(CHz)o.4-C3-Cy
cycloalkyl, each of which 1is optionally substituted

15 with 1, 2, or 3 Raps groups, wherein

each aryl or phenyl is optionally substituted with 1, 2, or

3 groups that are independently Rzgs, Raip, OT

C1-Cs alkyl substituted with 1, 2, or 3 groups that are

independently Rjps or Rsig, and wherein

20 each heterocyclyl is optionally substituted with 1, 2, 3,
or 4 R210;.
R2ss at each occurrence 1is independently -0-, -S- or -N(C;-Cg
alkyl) -;

Rz70 at each occurrence 1is independently Rags, halogen C;-Cq
25 alkoxy, C;-Cs haloalkoxy, NRz3sRase, -OH, -C=N, -CO-(C;-C,
alkyl), .SO;.NRaisRaso, -CO-NRa3zsRas0, -SO2-(Ci1-C4 alkyl), =0, or
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R270 at each occurrence is independently R205, hal ogen C1-C6 25 al koxy,
Cl- C6 hal oal koxy, NR235R240, -OH, -CN, -CO (C1-C4 al kyl)

- S02- NR23%B2400642°0- NR235R240, -SO2- (Cl1-C4 al kyl) , =0, @CT/US2O®R250

03/ 006423 PCT/ US02/ 22255 C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl or -
(CH2) 0_4-C3-C7 cycloal kyl, each of which is optionally substituted wth
1, 2, or 3 RO5S5Oyreadpyl,5 G198 alkenyl, C2-Cs alkynyl or - (CHz),-1-C3-Cy

cycloalkyl, each of which 1s optionally substituted
with 1, 2, or 3 Raps groups.
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