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| nvent i onwomB@kxdsDf the I nvention The invention rel ates t®c3auset/s08t ed

pi peri di ne and 15 pi perazi ne conpounds useful in the treatnent of

Al zheiner's disease and nore specifically to conpounds that are capabl e of
inhi Biting beta-secretase, an enzyne that cleaves anyloid precursor
protein to produce anyloid beta peptide (A-beta), a nmjor conmponent of the
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degenerative disease of ral nprimarrly assaoci a ed with aging.
Clinical 25 presentation of AD is characterized by | oss of nenory,
cogni®ion, reasoning, judgnent, and orientation. As the disease
progresses, notor, sensory, and linguistic abilities are also affected
until there is global inpaig rSindubki Phe £R08LLENR functions. These
cogni tive | osses occur gradu%—mﬁﬁ—rym to severe

i mpai rrreﬁ‘ueéddoévahemlnveeaubm n the range of four to twel ve years.

Al zheiner's disease is charac erized by pat hoI ervations
in the brain: !TE‘SUEL&VFB FPRary f"&ﬁ&l g? 591]%)\@%&91! %,ﬂ Eﬁﬁstl c)

pl agues, Rﬁg@&%ﬂz&@i@ poegoinaantlsy refl am %@ea@we%a@tofofamm@ld%ﬂ'rsagnent
know as et I ndividuals with AD exhibit characteristic beta-anyloid
deposi t sdiifeeRe a@fiam@r@bémca@lcalaYp|t@q§é>§poalﬁ@ﬁ Fhedr @mealcamaéﬁ@ Wissel s
(et aqu0kd ARG SDBLIKL 5. ciRld, an NEULAd Biddd ahed 1014

Neur of i briTTary gl'es occur not o zhei mer |seas 1
precursor protein to produce amy101d beta peptlde (A-beta), a

major component of the amyloid plagques found in the brains of

20 Alzheimer’s sufferers.

Description of Related Art

Alzheimer’s disease (AD) 1s a progressive degenerative

disease of the brain primarily associated with aging. Clinical

25 pregentation of AD is characterized by loss of memory,
cognition, reasoning, judgment, and orientation. As the disease
progresses, motor, sensory, and linguistic abilities are also
affected until there is global impairment of multiple cognitive
functions. These cognitive losses occur gradually, but

30 typically lead to severe impairment and eventual death in the
range of four to twelve years.
Alzheimer’s disease 1is characterized by two major pathologic
obgervations in the brain: neurofibrillary tangles and beta
amyloid (or neuritic) plagques, comprised predominantly of an

35 aggregate of a peptide fragment know as A-beta. Individuals
with AD exhibit characteristic beta-amyloid deposits in the
brain (beta amyloid plaques) and in cerebral blood vessels (beta
amyloid angiopathy) as well as neurofibrillary tangles.

Neurofibrillary tangles occur not only in Alzheimer’s disease
1



WO 03/ 043987 PCT/ US02/ 37037 5 but also in other denentia-inducing

di sorders. On autopsy, |arge nunbers of these | esions are generally found
in areas WD o3pk@shuman brain i nportant for menory and cogm®CTiusn2/38anl | er
nunbers of these lesions in a nore restricted anatom cal distribution are

found in the brains of nost aged, 10 humans who do not have clinical AD.

Any| &i doBEhi 8lgPadtieSthfY (gEEDLAR - ARFINEILHIaRGSOFICHY -al 8 SN&PREYeri ze t he

brains o Ladivi S W [ ' ediLtar

Corebr al  FEror PGS s h Koy 'ol dosierar °tne Bureh tpa LRAAA. "By oasd

ot her nethedbyener areve dimportdens. fBet acawylyoirdd sognib idef.i ni ng feature of

AD, now bel i eyed ﬁo be a causa%i¥% reﬁursor or factor | he % vel opnment
di a e

in e
of disease. D3PgsiFFroR BPeASHE arE54C0F the IRET FESFORSTH e for

cogni ti venaebiniichile8iks rabulBbar af-acteiniin ihhe ndevelapers absADaged
Bet a- anyl oi d pl aques are Eéedonlnantl conposed of anyloid beta peptide
( A- Bt a, humaps2pheoret NREs haEsi granagabefRA4) Axlpddedsapd @d adsiegeinged by

pr ot eol y%écaflatarhgmg%'iai gngﬁgg%ﬁ I aREQL %'51 ALARR)-180d LS 1GaTR $gd of
39-42 am no aci ds. Severa roteasés calle secretases are involved in the
pr ocessi hgdatriABR1 sCivéahade iebmAPP lat(Dblve ' N- Serdirous ) of HelredAthetya pepti de

by 25 beta-secretase and at the C-ternmi_nus by the gamm-secretase _conpl ex
const | t uUEBEPRE Lo BERORRPPEEAY G ATIPARY 151 OF. P DbaThaP by P en

A-beta iE)tOéﬁﬁdotﬁ%%aﬁéﬂ%oakgéﬁerﬁxi%%pﬁﬁso§%%&%tas%eﬁ%ﬂ@ﬂ%@%i@!B@aasAPP,
a secreted formof APP that does not result in beta-amnyloid plaque

f or ridt | ofeLThiingalfeactzee o30APat haay beldevedes ot fre focaatsiadi vef DASSRELE0r
tide. i pt.i f | yet i i fr. t f L APP |
Potna. i8F E4EREreTh fe el BlpBiR Rost KisRRag0o; tRRAL TR b, Riplea 1o

5,942, 400n Ameaspatt yhepbeteasechasnkene dert icoged tdset Betanzyies35s a

responsi bl e for. processing of. APP at the beta-secretase cleavage site. The
bet a- secP8d 8%e L8REPHe 1Ra S5 8RVEILOPIEEEd Ads PRy v&Stégamyloid plaques are

predominantly composed of amyloid beta peptide (A-beta, also
20 sometimes designated betaA4). A-beta peptide is derived by
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
25 Dbeta-secretase and at the C-terminus by the gamma-secretase
complex 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 plagque formation. This alternate
30 pathway precludes the formation of A-beta peptide. A
description of the proteolytic processing fragments of APP is
found, for example, in U.S. Patent Nos. 5,441,870; 5,721,130;
and 5,942,400.
An aspartyl protease has been identified as the enzyme
35 responsible for processing of APP at the beta-secretase cleavage
site. The beta-secretase enzyme has been disclosed using varied
nomenclature, including BACE, Asp, and Memapsin. See, for
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nonencl ature, including BACE, Asp, and Memapsin. See, for 2 WD 03/043987
PCT/ US02/ 37037 5 exanple, Sindha et al., 1999, Nature 402:537-554 (p501)
and publwehed43€T applicati on W00/ 17369. Several |ines eCTASIUENGE

i ndi cate that progressive cerebral deposition of beta-anyloid peptide

(A-beta) plays a semnal role in the pathogenesis of AD and cgn precede
cognit i VAP 5§ npt bRERBySedt s/ of 988 catiBs1rSed02f 87 “arafpl B2 05el RBE, 1991,

Neuron 6,481; ciResegse 9bofs bstafirpanpeyrepal cells grown in culture and
t he preggﬁcel%f A-bet a ?% cereb?ospina? flurd (CSF) of both norma

i ndi vi dual s aselvéErpal irassohasvbéencedéndhsetat edatSprpgfressexanpl e,
Seubert et _al.,. 1992, Nature _1 59:325-327. |t .has been oposed t hat
~born R THES hodoRnrArbeh o B Reay Lot o ABBbhi Ao bR chy BI2FE &

bet a- secsehpsgl thus inAhtbet pabhefentbis eAzxneasdaeknVvpbicededesghableef or
the treatnment of AD. In vivo processing of APP at the beta-secretase

cl edPageSEMReons by YRdUGhPTt 6268985 at 8SFi nfPENEX3MBP S nSElbeca 1991,

Por - oxchml el ShBsT, M oRreale. hofs P Eonpfieuk gt SELTE grbnely 52

knockoutculceré aahdt oher pdasendebefar-hadapiasentrabrnepimablpliéndtly gesrFwen

crossed with transgenjc,m.ce.that over, _25 express APP, the progeny show
educod ShotRts BrERe ot BOLH BratA Bx: Al BhLeEE R AREIPRRLN Cont o
ani mal s §éhonStrated. 208de, Nabur exNegresctenserd: é815232) 198hi s navigence

further supports the proposal that Tnhibition of beta-secretase activity
and15redde?idmo032'A-beta in the brain provides a therapeutic nmethod 30 for

(1 o2 oty 180 spEnokpsohehacaal! pLdsfleptiese S ihgsgebel be'e oo
pr ogr esstresu bt étszPnprbeedbsﬁgsbg’bégepeécretgéberEhhs anhmggembnneéd for
phar maceyt | cal agents JS2P2PLe 9L SeoYi0g LN R  ORLeR sl neh "t 8™ 15
di sease @ntF ofRZyme’'s activity is
vivo processing of APP at the beta-secretase cleavage sgite is
20 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.

BACEl knockout mice fail to produce A-beta, and present a

normal phenotype. When crossed with transgenic mice that over
25 express APP, the progeny show reduced amounts of A-beta in brain

extracts as compared with control animals (Luoc et al., 2001

Nature Neuroscience 4:231-232). This evidence further supports

the proposal that inhibition of beta-secretase activity and

reduction of A-beta in the brain provides a therapeutic method
30 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.
Therefore, there is an urgent need for pharmaceutical agents
capable of slowing the progression of Alzheimer's disease and/or

35 preventing it in the first place.
Compounds that are effective inhibitors of beta-secretase,

that inhibit beta-secretase-mediated cleavage of APP, that are
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35 preventing it in the first place. Conpounds that are effective

i nhibitors of beta-secretase, that inhibit beta-secretase-nedi ated

cl eavage wbh 08@B98T hat are 3 WD 03/043987 PCT/ US02/ 37037 PCeftiSezs709E

i nhibitors of A-beta production, and/or are effective to reduce anyloid

beta deposits or plaques, are needed for the treatnent, and prev%ntlon of
di sease ehie E%%?|%@Hlbyfaﬁ§|eﬁdA beta BEpEErtioBr 6P§48€sar§u€ﬁ §STAPE 4

WO 03/ 04@8%%’ %iéi@g’geté §Hﬂ8§£¥s°5rt Beakuent hea HBegkAveRt Ohe
enconpasses the substituted piperidine and ~pi perazi ne conpounds of the

f or mul ast séavmebel angd phaveatéani cél dieeapesrhroastevhrainprganiiéoédnpounds
and nethg%g e IO%ng suchl 10 gong Ed éDconp05|t|ons in the treatnent
of Al zheP e € BYSe4Re“ant-Adre Sp G y ‘conpounds that are capabl e of

i nhibiting beta-secretase, an enzyne that cleaves anyloid precursor
protein to produce A-beta peptide, a major conponent of the anyloid

pl agues found in the brains of Al zheiner's 15 sufferers. In one aspect, the
i nvention provides conpounds of the fornmulal: 12 R Z R3 N H 20 (I)

or a pharmaceutically acceptable salt or ester thereof, wherein Zis CH or
N; 25 wherein Rl and R3 are independently:



(1) C1-C10 al kyl, optionally substituted with one, two or three
substituents independently selected fromthe group consisting of Cl-C3

al kyl, -PyO-0Gl04398Br, -1, -OH, -SH -C=N, - CF3, Cl-C3 al kexy/usetBpbenyl ,
-NR _aR1l-b where RI_a and R1_b are 30 independently -H or Cl1-C6 al kyl,
-OC=O NRI-aRl -b, -S(=0)0-2 RI-a, - NRI-aC=0 NR, -aR1-b, -C=0O NRI -aR1-b, and
-S(-@)Z NRI -aRl-b, - (CH2) 0-3- (C3- C8) cycloalkyl where cycloal kyl can be

optionally substituted w't hsmar;:V\@fOEhEhiﬁ-@eﬁH_{)éﬁl tuents selected from
the group 5 WD 03/043987 P g of Cl1-C3 alkyl, -F,
-d, -Br, -l,TheHnvSr ioC-fLcomprgses1tlss amheiytutedpnep§rldlﬁﬁ>@hﬁ
COO (C:L alk 1 C3, al ko ( aryl Cl- C3, al koxy-
(R het 70T Rr Y (FripetttefE Sl FErUR) Sansr e R orLBhL B ar R g
where Rlompytitsopbesyhtainiaghthyl codpdaphshyhdandthodanghplopdegybuchlO
di hydronapht hyl, tetralinyl optionally substituted with_ one, two, three or
f ourloof %Iép%n%magw%@ﬁéﬁa%ﬂ ﬂ;'nséh%cFEﬁat@ﬁBEt PEUBhERSBHEENE aryl

ring: (1d;&ds G0 ahky 098t5888}£¥c§g??tb& %ﬁgn&%tbhgeearet39F851gh69e

substituents 1 ndependently selecte romthe group 15 consTisting of Cl-C3
al kyl, -Fahiitin®rbetd; seﬂﬂata&i, als (Eﬁ?izlﬁeatkyt) cleSvéar ginyG2id al kyI )

-S ( heteroar I-C16ak S=0 Clg; a § S‘%)Z [-Cl-6 al k %(
120 Chareeilr ot aaratalr) by SrSatge RibatalRbbyide, sopmarti coroeEPky )
-S02 (hedereneYhnElobdabkibhes- NRindRinbihe G5Main&Fdr Llzh3imbkoyy, Cl-C3
al koxy- (Ri-aryl) Cl-C3 20 al koxy- (Ri-heteroaryl) , (2) C2-C6 al kenyl

W t H5ones‘éff@‘4\9rféloubl e bonds, optionally substituted with one, two or

{hree substi{uenkg, dqgeneniant Lshatied M gEiRcons) sty of -

(heteroaqumﬂaGIal kyl), -S=0O (Cl1-6 alkyl), -S=0O (aryl-Cl-6 aI kyl), -S=0
(heteroaryl-Cl-6 alkyl), -SO2 (Cl1-6 alkyl), -SQ2 (aryl-Cl-6 alkyl), -S02
(heteroaryl-Cl-6 al kyl), -C=N, -CF3, Cl-C3 al koxy, -

Ra

R4 .l_j/Rg
N

H

(1)

20

or a pharmaceutically acceptable salt or ester thereof,
wherein Z is CH or N;
25 wherein R; and R; are independently:

(I) C1-Cyo alkyl, optionally substituted with one, two
or three substituents independently selected from the group
consisting of C;~C; alkyl, -F, -Cl, -Br, -I, -OH, -8H, -C=N, -
CF;, C3-C3; alkoxy, -O-phenyl, -NR;.;R;.p where R;., and R;. are

30 independently -H or C;-Cs¢ alkyl, -0C=0 NRj-zRi1-p, -S(=0)¢-2 Ri-a, -
NR;1.aC=0 NR;.aRi.p, -C=0 NRi-aRi.p, and -S(=0); NRi_zRi.p, - {CHz)o-3~(Cs-
Cg) cycloalkyl where cycloalkyl can be optionally substituted

with one, two or three substituents selected from the group
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NR1- aR1- b, Cl1-C3 al koxy- (Rl-aryl) , Cl1-C3 al koxy- (Rl-heteroaryl) , (3)
C2-C6 al kynyl with one or two triple bonds, 30 optionally substituted with
one, two WO 0Blo#387 substituents independently sel ected fr@crtuse2grsup
consisting of -F, -d, -Br, -1, -OH -SH -S (Cl1-6 alkyl) , -S (aryl-Cl-6
al kyl), - S (heteroaryl-Cl1 6 alkyl), -S=O (Cl1_6 alkyl), -S=0 (aryl-Cl-6

al kyb), cos=F{irg epbaytCClabkal kyl-F, -Sd2 (GArs6 aFkyI-PH:-SCS,_H(arQEFNCFG

B, "R B2/ PR R e P I koS TR Cster ey

03/ 04398%, RGT/IYSO2/ 373ty - TR 4),1) F. cAC; aBkogpd ( Raqhet(ei)aryl@l C6 al koxy
optionally substituted with one, tw or three -F, (6) -NRN-2RN- 3 where
RN-2 and RN-3 are &5IHef (i nbéRowyl L OWpgYe. B, 15 (85T =K, o18) 2pd. where

cycl oal giflf?rdopt Lan rougaubSi' é%ﬁ@hy‘i%hzlzﬂaﬁkdthf{)@ Ynd h{ﬁ&%a}upstahaea

sel ecte consisting of -F, -d, -Br, -1, -OH -SH, Cl-6
al kyb) dﬂlsycﬁccemgmu@ﬂﬁ alkytadliny’S (dretienally - Gligstdltuded |, wishO OGe- 6

| kyl I - | k -S=0 I -6 Kyl -S02 (CL-6
Syl e, AR B ety PE | HB6r FRGHerSavy deRe ey | sELegkeN

- CF3, Gs@s@i&%ﬂus Wm@labqun@. al koxy- (Ri-aryl) , d-C3 al koxy-
(R -heteroaryl) , 20 (10) -CO (d-C4 al kyl (11) -S02-NR, -aRl -b,

“CO-NR -aRl -b, (13) -s0fl) (€1=@&x %111@1)0P¥(L)PF1’F1)11¥ (T Ry %i%lér@an(ewg
ihere i3 2, Sikhact e R it e et s encoda) el st oL
i ndabyl ,congisting of C;-C; alkyl, ,-F -Cl1, —Br, -I, -OH, -SH, -S(Cis
alkyl), -S(aryl-Ci.s alkyl), -S(heteroaryl-Ci¢ alkyl), -S=0(Ci.¢
alkyl), -S=0(aryl-C;.¢ alkyl), -S=0(hetercaryl-C;.s alkyl), -
S0, (Ci¢ alkyl), -S0,(aryl-Ci¢ alkyl), -SO;(heterocaryl-C;¢ alkyl),
-NRj-aR1.p, -C=N, -CFi;, C3;-C3 alkoxy, Ci1-C; alkoxy-(Ri-aryi), Ci-Cs
20  alkoxy- (Ri-neteroaryl) s
(2) (C3-Cs alkenyl with one or two double bonds,
optionally substituted with one, two or three substituents
independently selected from the group consisting of -F, -C1,
-Br, -I, -0H, -SH, -S(Ci1.6 alkyl), -S(aryl-Ci;.¢ alkyl), -
25 S (heterocaryl-Ci.¢ alkyl), -S=0(Ci.¢ alkyl), -8=0(aryl-Ci.s alkyl),
-8=0 (heterocaryl-Ci_¢ alkyl), -S04 (C1.4 alkyl), -S0, (axryl-Ci¢
alkyl), -80;(heterocaryl-C;.¢ alkyl), -C=N, -CF3;, C;-C; alkoxy, -
NR1-aRi-p, C1-Cs alkoxy- (Ri-ary1), C1-Cs alkoxy- (Ri-neteroaryi)
(3) C2-C¢ alkynyl with one or two triple bonds,
30 optionally substituted with one, two or three substituents
independently selected from the group consisting of -F, -CI1,
-Br, -I, -0H, -8H, -8(Ci.s alkyl), -S(aryl-C;.s alkyl), -
S (heterocaryl-Ci.¢ alkyl), -S=0(Ci.¢ alkyl), -S=O(aryl-Ci.s alkyl),
-8=0 (heteroaryl-Ci_g alkyl), ~-S0, (Cyog alkyl), -S05(aryl-Ci¢
35 alkyl), -SO;(heterocaryl-C;.¢ alkyl), -C=N, -CF;, C;-C; alkoxy, -
NRi-aRi-p, Ci1-Cs alkoxy- (Ri-ary1), Ci-Cs; alkoxy- (Ri-neteroaryl)
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i ndol i nyl, pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl,

qui noxal i nyl, phthal azi nyl, im dazolyl, isoxazolyl, pyrazolyl, oxazolyl,
t hi azol ylwoioa@edoszi nyl , 30 i ndazol yl, benzot hiazolyl, benrPCcriusazaiogt
benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, oxazol opyridinyl, imdazopyridinyl, isothiazolyl,

naph®hyri di nyl , cinnoliﬁylg*%ar gcﬂ%ﬁ,?%@ﬁé;'carbolinyl, i sochromanyl ,
chromanyl, 35 tetrahydraisoquinel.i nédl_kokgo' pgekbaYl iy substituted with
i sobenzot et rahydrof uranyl, isobenzotetrahydroturenyl; isobenzothienyl,
benzoxazwoleyl ,twyrardpgyrealitiyl , 7 WO 03/ 043987 PCT/ US02/ 37037 5

benzot et rahydr of uranyl , , henzat et tahydrot hi enyl, purinyl, nzaodi gxel yl
triazinyl, phenoxazinylg phe ﬁ%ﬁfih@ﬁ?repgéﬁiﬁgﬁél?xﬁbn%oghégioﬁﬁggxed

i m dazomyls nyl, imdazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl,
benzoxazi nyl, di hydrobenzi sot hi azi nyl, benzopyranyl, 10 benzot hi opyranyl,
coubdiri nyl, isocounarinyi), t®ononyl, chromanonyl, pyridinyl-N oxide,

t et r ahydr oqui nol i nyl 'hygéggyinolinyl, di hydr oqui nol i nonyl ,

di hydr oi soqui nol i nonyl , *di hydrocoumari nyl, di hydroi socoumari nyl,

i soi ndol i nonyl, benzodi pxanyl.c,12Rarz0%a20! | eiydna Pyy r ohbt Negxédewith
pyrimdinyl N-oxide, pyridazinyl N-oxide, pyrazinél N- oxi de, %§%nolinyl
N- oxi de,ongndofyP Nosxi ddiresidobipgtintentde, spd6ghedol Vira® oxilae, group

" das ol SRR b, Ssoxazol s N, ofde. bcazalyl RCS0 oxt 0s-ot i Zaryi
N-oxBde,s {enddl ialaydl Ry dXi de s (hedazobyly INC; oxiad&ylienzed+0 ezol yh 1y bki de,
penet m Seeel Mo 0o B o)V e e grad) seol dhggide oo, o,
benzot hia&%ﬂ”}" -§bS¥é9§1-@EQZ%tﬂ%'y‘iWr a_r%z (‘?‘re%’eqio%)que—’cl_s alkyl), -C=N,
-CF3, Ci1-Cs3 alkoxy, -NRi-aRi-p, Ci1-C3 alkoxy- (Ri-ary1), Ci1-C; alkoxy-
(Ri-heteroaryl) s
20 (10) -CO-(C;-Cy; alkyl),
(11) -S02-NRi-aRi-b,
(12) -CO-NRi-aR1-p,
(13) -S02-(C1-Cys alkyl),
(ITI) -(CHz)ni- (Ri-hetercaryl) where n, is as defined above
25 and where Ri-netercaryl 18 selected from the group consisting of:
pyridinyl, pyrimidinyl, quinolinyl, benzothienyl, indolyl,
indolinyl, pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, phthalazinyl, imidazolyl,
isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl,
30 indazolyl, benzothiazolyl, Dbenzimidazolyl, benzofuranyl,
furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, oxazolopyridinyl, imidazopyridinyl,

isothiazolyl, naphthyridinyl, cinnolinyl, carbazolyl, beta-

carbolinyl, isochromanyl, chromanyl,
35 tetrahydroisoquinolinyl, isoindolinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl,

isobenzothienyl, benzoxazolyl, pyridopyridinyl,
7



25 where the Rl-heteroaryl group is bonded to - (CH2) nl- by any ring atom
of the parent R -heteroaryl group substituted by hydrogen such that the
new bond WO 0Bl0&398 - het eroaryl group replaces the hydrogemCatusn/ang7 it s
bond, where heteroaryl IS optionally substituted with one, two, three or

four of: (1?1) Cl-C6 al k optionally substituted with one, two or three
subsPi tuent s BeRRESIEHIEHY %@F%’H@d' f 1 SIROARE ey 4 @ci}r%’éeé’tyilng OPUERDYS

| kyl - F, iife) " LrYazin Cl- e n othldz |
(-aS {het er oar% Cl }fc%ﬁ % %H( Cl§%( al};%l l@;&yﬁ;} Iar y?ﬁ% ggag sh 7).

- S=0 (het er oartyd=iCligyal kyl ), 3156@@@111(11‘312@13511 kyl ) - SOZm(.daybpmlélEYRyl ),
-S2 al kyl), |, - - b, -C=N, -CF3,. Cd-C3 alkox 1- C3,_al kox Rl -aryl)
0 &l kYA T BT g1 ) SR KBRS RS R UsoBF 308 e L By
C2- C6 al kenylpam4dkLAn@r, t Wo dawiidedpenes.sotellb-amatly subbehkobgdaniLh
one, two or three substi tuents i ndependent |y sel ected from the group
condPst i ng ofbenzotigdopyrapyl, |, cogMarigyl. - S (TCBaRAYL , ShFQWS?PYél 6

) o SRR O GpLielie S0 § ol kb SEOBRN 110

ﬁ]:qkyl ?q| bs%liméﬁ‘?@ﬂmemﬁﬁl al kyl), -CFN, | 8:3 Cldiﬁyé.t‘quynollnonyl
- (Ri -C3 |

C2- Cg al kynyldﬁﬁfcﬁr%f%g%‘ﬂ %%lrl%/ﬁl{')]re bonds, : ogﬁ/onall ﬁxﬁ%@?%wéa%aﬁ)

one, two or t@i@ﬁ‘dﬁ&b@é@é% §ny]150_| i ndq@@l@ﬂwm&@lpct ed Heagbihexghoup

consi sting of ) , , -SH, -S (Cl1-6 alkyl) , -S (aryl-Cl-6
al kyb), - s (b@umm¢9111®1n:61 al @u:;rolaé:ob(@u@%l kPyrimigigylar Yrogids,

RS Y R R RS O A e

NR -aRl -b, Jif3orfkoxyoxikie ar yhfloligy1CNabkbdky; (Rioddtreyigar yN} okdfle; F,

-d., -Br and é&inéggli§§lcﬁ §£535¥ 8855822££¥y§Ubsé£53tedpﬁkﬁglazinyl N-

oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-

20 oxide, thiazolyl N-oxide, indolizinyl N-oxide, indazolyl N-

oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide,

pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-

oxide, triazolyl N-oxide, tetrazolyl N-oxide,
benzothiopyranyl S-oxide, benzothiopyranyl S,S-dioxide,

25 where the Ri-netercaryr group 1is bonded to - (CHz)m
by any ring atom of the parent Ri-neteroaryl group substituted by
hydrogen such that the new bond to the Ri_netercaryt group replaces
the hydrogen atom and its bond, where heterocaryl is optionally
substituted with one, two, three or four of:

30 (1) C1-Cg¢ alkyl optionally substituted with one,
two or three substituents independently selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -8H, -S(Ci
alkyl), -S(aryl-Ci.s alkyl), -S(heterocaryl-Ci.s alkyl), -S=0(Ci
alkyl), -S=0(aryl-C;-s alkyl), -8S=0O(heterocaryl-C;.s alkyl), -

35 S05(Ci-g alkyl), -80,(aryl-Ci¢ alkyl), -80,(heterocaryl-Ci¢ alkyl),
-NR;-aR1.p, -C=N, -CF;3, C;-C; alkoxy, Ci-C; alkoxy- (Ri-aryi), Ci-Cs

alkoxy— (Rl—heteroaryl) r



one, two, or three -F, (6) -NRN-2RN-3 25 (7) -OH, (8) -C=N, (9) C3-C7
cycl oal kyl, optionally substituted with one, tw or three substituents

i ndependewOlog/osm®BEct ed fromthe group consisting of -F, PCr/useBs7o3z|, -OH,
-SH, -S(C1l-6 alkyl), 30 S (aryl-Cl-6 alkyl) , -S(heteroaryl ClGaIkyI) ,
-S=0 (C1-6 al kyl) , - SO(aryI C16alkyl) -SO(heteroa C16alk

-5025(01 6 alkyl) , -S® (@fe cillenkyy}th o5& het @Poé’?/%H 1@ - %O%@ yl)

: N, 41 Cl- I a
al koxy OplﬁqFCﬁl gyoary sj%q)ﬁ%%edilomw %@O BF(ej- %gﬁkégi(yt?ﬁ% aé%%é?\lﬁ%mgb

9 WO omm&xﬂﬂem%ﬁmusoswécséd 5f:(qxz) theO- NRUmRCopF16L3Ng S0P- —(Fcl 6211

al kyl) wi th the proyiso n nl_i ro, heter aryl

bonded t &% he Tar bon8%ha| ngg 'gﬂgbjen,al?ﬁyéﬁ - (e c? &%‘4 ocycl e)
where nk qyfet%%&pjylneg abg 1)19 apdoRe; hetakgaygl e—sfo (Sﬁ}emcelds faDRy1he
group consi sting of nmor phol i n%/((y, th| onor phol i nyl ,_ t hi onor phol i nyl

S- okPde, Sﬁ%ﬁf@m@ﬁﬂ}f]ﬁﬂl 8, Sadikandild pSBefr%uZF nylal]ﬂY&ﬂnpl péF’in(%‘lel Ci-6

pyrrolidi pyr r.al tetrah dro yl,

t et rahyc?rjg%lLi'T)a'nyTé8 Q?%%%%Yﬂ %ni/l gﬂ%%pl pgﬂr di ng(#ﬂ’lSC‘hocﬁo BrERe i ny!
honot hi gfmr phial | ryl-c, hamRbkionRy RARY | Ny - C;SaSKdixgxi @8.,.0%820N1,di nonyl

di hydr opyrazol yI di hydropyrrol yl” di hydropyradi nyl di hydropyr| di nyl

di hydropyri ni di nyl, di h{@k ofer§d aldviydr opyFanpne et EXRy drdiHieenypnds,
e L U B gy oy 20 Dot plommcabel | b s des
15 independently selected from the group consisting of -F, -Cl,
-Br, -I, -OH, -SH, -8(C;.¢ alkyl), -S(aryl-C;.s alkyl), -
S (heteroaryl-Ci.¢ alkyl), -8S=0(Ci-¢ alkyl), -S=0O(aryl-Ci.¢ alkyl),
-3=0 (heterocaryl-Ci_g alkyl), -850, (Ci6 alkyl), -850, (aryl-Ci-6
alkyl), -8S0,(heterocaryl-C;.s alkyl), -C=N, -CF3;, C:-C3 alkoxy, -

20 NRj-aRi-p, Ci1-C3 alkoxy- (Ri-aryl) , C1-Cs alkoxy- (Ri-neteroaryl)

(4) -F, -Cl, -Br and -I,

(5) -C1-C¢ alkoxy optionally substituted with
one, two, or three -F,

(6) -NRy-2Ry-3,

25 (7) -OH,

(8) -C=N,

(9) C3-C; cycloalkyl, optionally substituted with
one, two or three substituents independently selected from the
group consisting of -F, -Cl, -Br, -I, -OH, -SH, -S(Ci.¢ alkyl), -

30 S(aryl-Ci-¢ alkyl), -S(heterocaryl-Ci.s alkyl), -8=0(Ci.¢ alkyl), -
S=0(aryl-Cji_¢ alkyl), -8=0 (hetercaryl-Ci_¢ alkyl), -850, (Cy6
alkyl), =-S0;(aryl-C;.s alkyl), -S0;(heterocaryl-C;.¢ alkyl), -C=N,
-CF3, C1-C3; alkoxy, -NRi-aRi-p, C1-Ci alkoxy- (Ri-arzyi), Ci1-Cz alkoxy-
(Ri-heteroaryl)

35 (10) -CO-(C1-Cs alkyl),

(11) -S02-NRi_aRi.p,



the parent Rl-heterocycle group substituted by hydrogen such that the new
bond to the R -heterocycle group replaces the hydrogen atom and its bond,
where hetwom®syeidoe7 is optionally substituted with 25 one, PCRAS02/5M08E oOr
four: (1) Cl-C6 al kyl optionally substituted with one, two or three
substituents |ndependentl sel ect ed fromthe group consisting of Cl-C3
alkyg, -F, -d, -Br, -I{I CO-§{ 1aRls>(c:1 6 alkyl), -S (aryl-Cl-6 al kyl),

_S (het IClGII__S Y1) w320 :oal
- S= (O(ehg'[g?(r)gryl oo ﬁyl)§© Sé)kg iIiyi) Wl-tggzt%%w & %"Zl%‘%“%

- S02 (hWhenO@rlyh-S @Er@ralﬂﬁyﬂe)eroarm£$mgb bOﬁNi t@F@,heCPa@?QO@J k@)@i,n G;YC3
al koxy- S aryl) , d-C3 al koxy- (Rl-heteroaryl) , (2) C2-C6 al kenyl
with on8Y5rOB%E doubl e 35 bonds, optionally substituted with one, two or

three substi tuent(iwndemmﬁfliw @@&@&Lﬁd fheme g g0 cutsisdd ngodfe
-F, -d, -Br, -1, -OH, -SH, -S (C1-6 %’1 -S (aryl-C1_6 alkyl), - 10 WD
oslm:aggmdpaﬂh@se@/yazos? 5e$e(:ﬁétieﬁ59myt el%oapkgzpylSlSi:sna Pél 6 al kyl) ,

-S=0 | - , C |
JSce (aryl - oreerPeli | ERSeTREPEPRRRY ol i oL BN T
al koxy, - Nthhalamolel'ﬁlJﬁif]al KpsydidRidar yp)lperelz-1@31a| Kosyepiperazinyl,

Rl - het al k h t t 10 bond

Opti onal |y sEBEPLICHINA « nPSHEL i 8 or FRFEEYSLRRYFEOCA: s B HAHEhRAY y
k) S e e o ”gt@%ﬁzPZ?gz%ﬁe%%ﬂa al TS I P

:: E{é% Vs o%or@w@mﬁw ) hom%'&@qrmzér@aprwlm o iyt gmormdl Yl 6
o) SRR 1S 2 by ST el - Clafosbioiraratrl
(R - het eroar ﬁllhydr(o@)ymﬁly-lﬂ - Brdﬂqcﬂrdpyzfaﬁlnﬁl C6 al &ixydopbyohdlhyl
substituted dviﬁhgfbir%%eyrlmldlnyl three (flhydrofuryl dihydropyranyl,
tetrahydrothienyl S-oxide, tetrahydrothienyl §,S-dioxide,
20 homothiomorpholinyl S-oxide,
where the Ri-nheterocycle group is bonded by any atom of
the parent Ri-neterocycie group substituted by hydrogen such that
the new bond to the Ri-peterocycle group replaces the hydrogen atom
and its bond, where heterocycle is optionally substituted with
25 one, two, three or four:

(1) C1-C¢ alkyl optionally substituted with
one, two or three substituents independently selected from the
group consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -
S(Ci.¢ alkyl), -S(aryl-Ci.¢ alkyl), -S(heteroaryl-C;s alkyl), -

30 S=0(C1.¢ alkyl), -8=0(axyl-Ci-¢ alkyl), -8=0 (heterocaryl-Cji_¢
alkyl), -S03(Ci.s alkyl), -S0z(aryl-Ci.s alkyl), -S0,(hetercaryl-
Cis alkyl), -NRi.aRi.p, -C=N, -CF;, C;-C; alkoxy, Ci-C; alkoxy- (Ri-
aryl) » Ci1-Cz alkoxy- (Ri-neteroaryl) s
(2) C3-Cs alkenyl with one or two double
35 bonds, optionally substituted with one, two or three
substituents independently selected from the group consisting of
-F, -Cl, -Br, -I, -OH, -SH, -S(C;.¢ alkyl), -S(aryl-Cis alkyl), -
10



20 (6) -NRN-2RN-3, (7) -OH (8) -C=N, (9) C3-C7 cycloal kyl, optionally
substituted with one, two or three substituents selected from 25 the group
consi sti ryowB/04387 -Cl, -Br, -1, -OH, -SH, -S(Cl-6 al kyl), PC®USar/y103Tl- 6

al kyl), -S (heteroaryl-Cl-6 alkyl), -S=0O (C1-6 alkyl), -S=0 (aryl-Cl-6

al kyl), -S=0 (heteroaryl-Cl-6_alkyl), - SO2_(Cl-6 alkyl), -SQ (aryl-Cl1-6
al ky?), S-(8eFcfvetdilodnyd -6 b kyﬁ)—‘?(clﬁzr%}g‘y 3, "C{f(&a]%}f]k’(%yé Siaey

- NR1- aRI_<h Xy (R - , Clg83(c30 alkaxy-) (Rl-bet es0a1 yt) .,
(10) - COB ?é%%&g%ﬁm) )C:l 6((1f)qlk¥{ll)é02 - NRI@?gﬁ ?b, ((ik%l)- CO NRI %gng?b, J%fGLB)
-S2- (E@1k64)3l k389, (heBerckd)y1=T; _idlkythe, preesNo that, wierCnlallsoxyero

Rl - heterocycle is not bonded to the carbon chain by nitrogen; 11 WO

03/ 043981 PETAUSERF 87 0BFROBY ¢ (B1-amt) ( Vi)~ RNBLERRY WRerretexpd=iid rsel ect ed from

the group consisting of: (A)3yCe,.c (Qiky\%?_% 19, wheren RNL- | gysel epigte
fromthe group consisting of: (A Rl\ﬁaryl ere RN-aryl is phenyl,
1- napht fppnds? - naphompl vt et sabehgbtvuteddanyithdi ek onagivichy| ogr 6t7rge9-

t et rahydr o- H—benogm%{fcloh t.enyl tionally substituted w ne, £wo
ot ey R ensel o oyel shesteny oo OBl aRs o ubs! LLML . Mk D 205 of
di fferenty andcmy erptl) -@,- Comldey) , -opti gnah ky1sybsid tattyad amd halloye) , t wo
or three substituents selected fromthe group _consisting of Cl-C3_alkyl,
-F, -d S(mterqarylog:-e Sﬂ!.kyg)(CISeO(CLG alkyl), -8=0(aryl-Ci.¢ alkyl),
~-5=0 (heteroaryl-C;i_¢ alkyl), -S05(C1.6 alkyl), -80; (aryl-Cio6
15 alkyl), -SO0;(heterocaryl-C;.¢ alkyl), -C=N, -CF;, C;-C; alkoxy, -
NRl—aRl—bl Cl—C3 alkOXY‘ (Rl—aryl) ’ cl"c3 alkOXY‘ (Rl—heteroaryl) r
(4) -F, -Cl, -Br and -1I,
(5) -C1-C¢ alkoxy optionally substituted

with one, two, or three -F,

20 (6) -NRy-2Ry-3,
(7) -OH,
(8) -C=N,
(9) C3-Cy cycloalkyl, optionally

substituted with one, two or three substituents selected from
25 the group congisting of -F, -Cl, -Br, -I, -OH, -SH, -S(Cis
alkyl), -S(aryl-Ci.¢ alkyl), -S(heteroaryl-Ci.¢ alkyl), -S=0(Ci
alkyl), -S=0O(aryl-C;.¢ alkyl), -S=0(heterocaryl-C;.¢ alkyl), -
S0,(C1.¢ alkyl), -S0;(aryl-Ci.s alkyl), -8SO;(heterocaryl-Ci¢ alkyl),
-C=N, -CF3;, C;-Cz alkoxy, -NRi-aRi-p, C1-C; alkoxy- (Ri-ary1), Ci1-Cs
30 alkoxy- (Ri-heteroaryl) s
(10) -CO-(Cy-Cy alkyl),
(11) -SO0z2-NRj-aR1-b,
(12) -CO-NRj.-aRi-p,
(13) -8S0,- (C1-C. alkyl),
35 (14) =0, with the proviso that when n, is

Ze€rO Ri-heterocycle 18 not bonded to the carbon chain by nitrogen;

1"



al kyl), -S (aryl-Cl1_6 alkyl), -S (heteroaryl-Cl_6 alkyl), -S=0 (Cl_6 20

al kyl), -S=0O (aryl-Cl-6 alkyl) , -S=0O (heteroaryl-Cl1_6 alkyl), - SO (Cl1_6
al kyl), -8O®30#9y1-CL_6 al kyl), -SO2 alkyl), -C=N, -CF3, PCIAS82/306DXY,

-NR, _aR1_b, C1-C3 al koxy- (Rl-aryl) , Cl1-C3 al koxy- (Rl-heteroaryl) , (2)
-OH,_ 25 (3) -NO2, é4g-F, -d, -Br, -1, (5 -COOH (6) -C=N, (7) - (CH2)
0_4-TO NRN_2RN 3 re‘RN-2 and RN-3 30 are the sane or different and are
sel ected fromthe grQupg GORSL Styeh-Of x (8} - Hee{Bdt2&l- £bor! kithe ORjHARAI | Y
substituted with one substitutent selected fromthe group 35 consisting
of : (i) -OH, cofisiiptiNE20f:12 WO 03/043987 PCT/ US02/ 37037 5 (c) -Cd-C6 al kyl
optionally substitut eg(A\svi th,one to three groups independently sel ected
from -F, -d, -Br, and'¥I P " -C3-C7 cycloalkyl, (e) - (d-C2 alkyl) -
(C3-C7 cycloal kyl) , 1®)(f)so,-(C1-C6 alkyl) -O (C1-C3 alkyl) , (g) -C2-C6
al kenyl with one or two_ double bonds, (h) -C2-C6 al kynyl with one or two
trill e bonds, 15 WbpreCcReas ify@edestsd faem Ahf 97 die Caviste Nsord *and one

triple bond, (A) Ry.aryl Where Ry.aryi 18 phenyl, 1-naphthyl, 2-

naphthyl, tetralinyl, indanyl, dihydronaphthyl or 6,7,8,9-
tetrahydro-5H-benzo [a] cycloheptenyl, optionally substituted with
one, two or three of the following substituents which can be the

15 same or different and are:
(1) C1-C¢ alkyl, optionally substituted with
one, two or three substituents selected £from the group

consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -S(Ci.

alkyl), -S(aryl-Ci.¢ alkyl), -S(heterocaryl-C;.¢ alkyl), -S=0(Cis
20 alkyl), -S=0O(aryl-Ci.¢ alkyl), -S=0(heterocaryl-Ci¢ alkyl), -
S0, (Ci.¢ alkyl), -S0z(aryl-Ci.¢ alkyl), -80;(hetercaryl-C;.¢ alkyl),

-C=N, -CF3, C1-C3 alkoxy, -NRj.2Ri.p, Ci1-C; alkoxy-(Ri-ary1), Ci1-Cs
alkoxy- (Ri-hetercaryl)
(2) -OH,
25 (3) -NO3,
(4 -, -C1l, -Br, -I,

(5) -CO-OH,
(6) -C=N,
(7) ‘(CH2)0_4—CO"NRN_2RN_.3 where Ry-o and RN_3

30 are the same or different and are selected from the group
consisting of:
(a) -H,
(b) -C1-C¢ alkyl optionally
gsubstituted with one substitutent selected from the group
35 consisting of:
(i) -OH,

(ii) -NHg,
12



(j) -R-aryl (k) -R-heteroaryli (8) - (CH2) 0-4-CO (d-C12 alkyl) 20 (9)
- (CH2) 0-4-CO (C2-C12 al kenyl with one, two or three double bonds), (10)
- (CH2) OWo-0e#398TC2- C12 al kynyl with one, two or three tPCplusobsnas), (11)
- (CH2) 0-4-CO (C3-C7 cycloalkyl) 25 (12) - (CH2) 0 4-CO-Rl-aryii (13) -
(CHZ% 04 - COR-heteroaryl i zg CHZ) 0_4- het er oc cles %ﬁ-’})/
(CH2Y 0-4-CO-RN-4 where RN-4 s sQ—Hect Ctrom t he? %Jup consi

mor phol inyle sthicrpnphal Id Jco 3&911@&)%0 AR | 5 ndad 8K c!lélﬂlif‘l/yyselected from

homonor phol 1 nyl, honot hi onor phol 1 nyl nmot hi onor phol i nyl” S-oxi de,
honot hi offor pm:il,l mBx ,Sé&dli-oxi de, pyrrolinyl and pyrrolidinyl where each

group is optionally substituted wth one, two, t or four of Cl-C6
al kyl, (16) - (CH2) O0.4- COORN—S&%%eng EN %y?%ogg%%ct ed 35 fromthe group

consisting of: (a) Cl1-C6 al kyl, (@) -- ((QQHZL D31 (Reaeyl ycldaVe, 08/ 043987
PCT/ US02/ 37037 5 (c) C2-C6 al kenyl cont ai ni ng_one_or two _doubl e bonds, (d)
C2-E8 al kynyl containing one or tWo 1Giple BbhRYS) -PayCexcrl&yd)oal kyl, 10

(Do (EELD 2 (R heteroaryl) @) o (GP)aQdePte MRHZRYS, oty
(CH2) O-dbuB (R HER7 cycl oal kyl)
(h) -Cy-Cg alkynyl with one or two
) triple bonds, -
15 (i) -Cy-C¢ hydrocarbyl chain with one

double bond and one triple bond,

(3) -Ri-aryils
(k) -Ri-netercaryl,
v (8) - (CHy)¢-4-CO-(C1-Cy12 alkyl),
20 (9) -{(CH3)¢.4-CO-(Cy-Cy1; alkenyl with one, two

or three double bonds),
(10) -(CHy)0-4-CO- (Cz-C12 alkynyl with one,
two or three triple bonds),
(11) - (CHjy)4-4-CO-(C3-C; cycloalkyl),
25 (12) -(CHz) 0-4~CO-Ri-ary1,
(13) - (CHz) 0-4-CO-Ri_heteroaryl:
(14) - (CHz) 9-4-CO-Ri-heterocycle:
(15) -(CHjy)(-4-CO-Ry.. where Ry.. 1is sgelected
from the group consisting of morpholinyl, thiomorpholinyl,
30 piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl §,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group 1s optionally
substituted with one, two, three, or four of C;-Cgs alkyl,
(16) =-(CH;) q-4~CO-0-Ry.5 where Ry.s 1is selected
35 from the group consisting of:
(a) C1-Cs alkyl,
(b) -(CH2) 0-2- (Ri-ary1) ,

13



15 (21) - (CH2) 0-4-N (Hor RN5) -COORNS where RN- 5 can be the sane
or different, (22) - (CH2) 0-4-N (Hor RN-5 )-CO N(RNs)2, where each RN-5
i s i ndepewoenbkipstefi ned herein, (23) - (CH2) 0-4-N CS- N R&HA)S023708her e
each RN-5 is 20 independently defined herein, (24) - (CHZ) 0 4- N( H or
RN-S% -CORN-2, (25) - (CH2) 0-4-NRN-2RN-3 %% t{g %
(CHJ 0-4-0CO (C1-06 alkyl) , 285)(28yCs pék ingyng. O(néwli) Wo
where RLis Ydngy, O -CG4 al kyl, (29) - (CH2) 0 4- OCON(RN—S) 2, (30) -
(CH2) 0-4-O°CS N (RN-S) 2, (31) - (CH2) 0-4-0- (RN-5) 2, 30 (32) - (CH2)
0-4-0- ( RN-5) 2-COOH, (33) - (Gd)) @FsSalkyRNLSEantaiaving quEeHXT Otwo 0-
(C1-Co6 %lkéé O%’[I ally substituted with one, two, three, four, or five of
-F), &%ﬁ’oal kyl, 35 (36) C2-C6 al kenyl having one or two double

bonds and which is optionally sub&)i tasted swdilollky3, al kyl, -F, -4, -Br,
-1, -OH, -SH, -S (c1 6 alkyl), -S (aryl-C1-6 alkyl), - 14 WD 03/043987
PCT}S02/ 37037 5 S (het eroaryl - Cit Q@Hz}o 2-$ROHe@regyidlkyl ), - S=0

(aryl-d -6 alkyl), -S=0 (he 1©1)0ar Mz X R_SOZ(ClGaIkyI) - S2
(aryl-d -6 alkyl), -SQ2 (he{eroary 2& ‘6 alzk]i{ 2 TCEN, -CF3, C1-C3 al koxy,
- NR-aRl-b, O-C3 al koxy- (RBary(QHz).Gt503 @hk@a(yc‘rllﬁﬂ)-het eroaryl) , (37)

Gl alkyl b o e, RS ) a9 Rt RS 7S (ary) e(lel\MGth
al kyl), -S (heteroaryl-Cl-6 (#)ky OGHz‘)§ 056911@3;35;#)53,)@10-513%91()6” yl -
al kyl), -S=0 (heteroaryl -
15 (21) -{(CH3)-4a~-N{(H or Ry.s )-CO-0-Ry.; where Ry.
s can be the same or different,
(22) -{(CH;)4-2s-N(H or Ry.z )-CO-N(Ry.5)2, where
each Ry.s 18 independently defined herein,
(23) - (CHy)0-2-N-CS-N(Ry-s5)2, where each Ry is
20 independently defined herein,
(24) - (CH3) 0-4-N(-H or Ry.5)-CO-Ry-2,
(25) - (
(26) - (CHz)0-4-Ry-4,
(27) - (CHj) ¢-4-0-CO- (C1-Cs alkyl),
25 (28) -(CHa) ¢-4a-0-P(0O) - (ORy.1)2 where Ry, is -H
or C;-C; alkyl,

- (CH2) 0-4~NRy-2Ry-3,

(29)
(30)

- (CH3) 0-4-0-CO-N (Ry-s) 2,

(

(31) - (CHz)0-4-0- (Ry-s5) 2,
(

(

- (CHz) 0-4-0-CS-N(Ry-5) 2,

30 (32) - (CHj) 9-4-0O- ( Ry.5)2-COOH,
(33) - (CHz) 0-4-S-( Ry-s) 2,
(34) - (CH,) 9-4-0- (C1-Cg alkyl optionally
substituted with one, two, three, four, or five of -F),
(35) C3-Cy; cycloalkyl,
35 (36) C3-Cg¢ alkenyl having one or two double
bonds and which is optionally substituted with C;-C; alkyl, -F,
-cl, -Br, -I, -OH, -SH, -S(C;-¢ alkyl), -S(aryl-Cis alkyl), -

14



Cl-6 alkyl), -SO 2 (C1-6 alkyl), -SO 2 (aryl-C -6 alkyl), - SO
(heteroaryl-C7-6 alkyl), -C=N, -CF3, Cl1-C3 alkoxy, -NR-aR-b, 15 C-C3
al koxy- (W0-0at0y3987 i Cl- C3 al koxy- (R -heteroaryl) i (38) PCrTSB)/3®374-N(-H
or R\-5) -SO2-RN-2, or (39) - (CH2) 0-4- C3-C7 cycloal kyl, (B)

- RN- het er oar vyl V\/nere RN- het eroaryl carries ame _defi n as
Rl - h%tergd&%ér%éfr]e Cate FREREL e%loﬁr I(Cgﬁoﬁ‘gt}lﬁ/ﬁboncﬁed}{ﬁ ]Zdﬂaﬁyajéf%m of

the par et Fihete-a8sc, 9 ouglsw@stl tutgt% Eydraqg@rl )such_ghatatye-aew
e

bond to the RN-heteroaryl group feplaces ydr ogen atomand its bond,

wher e heflerQar,yl -$s, @pitearedtyl - CaubsaiLkwLEd WICERT, oneCF4,WoC 1 -Aar ed koory ,f our
groups i ndependent | sel ect ed from 25 (1) Cl-C6 gl kyl, optionally
subst i t ffeckRait/h Croke, ajf]ﬁ%XXSr ?“hF’e’é) substTt GeHOXYsdRecredokrdm t he gr oup

consisting of C1-C3 alkyl, - CPralkym IO‘_fgﬁlthSHOHeS(Cg- @WOal ﬂﬁ‘{i le-
(aryl-C1-6 alkyl), -S (heteroaryl st {13 28=0 (Cl-6 _al kyl 20
(ary0- Cocsiaa lqpt):',onas.:@(m@mwmdlwstm ARER alsnflsozkt,o B ity -1802

il - AR %) Ry (R I €y S RO B DL T

(2) -OHalxk N@#OB@_L (4h1kblL) 5 CI s~oEérary1I ,cl { 1k OH, 515 N&@%@ﬁﬁ%?
PCT/ US02/37037 5 (6) "GN [7)'- (GH2) 0-4-CO NRN 2RN- 3 (C RN aryl - w
- RN ar - (@URN- ar yI VPRt er o?a]r]Wl) (E) RPardA\WwERN hetdHetlkl e, -

\QRARI_eII:]gt eg@&?be OC X|1y 1t5healky1?arre C,a%f RI Eﬁt er %?_ygl ea(ll}i)oxy, —NRl—aRl—b,

15 C1-C3; alkoxy- (Ri-aryi) , Ci1-Cs alkoxy- (Ri-hetercaryl) s
(38) - (CHj)9-4-N(-H or Ry.5)-S0;-Ry.», OFr
(39) -(CH3)g.a- C3-Cy cycloalkyl,
(B) -Ru-hetercaryl WHEre Ry -hetercaryl Carries the same
definition as Ri-netercaryr, where the Ry-netercaryi 9roup is bonded by

20 any atom of the parent Ry-nhetercaryi group substituted by hydrogen
such that the new bond to the Ry hetercaryl group replaces the
hydrogen atom and its bond, where heteroaryl is optionally
substituted with one, two, three, or four groups independently
selected from:

25 (1) C1-C¢ alkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -S(Ci
alkyl), -S(aryl-C;.¢ alkyl), -S(heterocaryl-Ci.¢ alkyl), -5=0(Ci
alkyl), -8=0(aryl-Ci.s alkyl), -S=O(heterocaryl-C;.s alkyl), -

30 S0;(Ci.6 alkyl), -S0;(aryl-Ci¢ alkyl), -SO;(heterocaryl-C;.s alkyl),
-C=N, -CF3;, (C;-Cs; alkoxy, and -NRi-zRi.p, C1-C; alkoxy- (Ri-ary1), Ci-

Cs alkoxy— (Rl—heteroaryl) r

(2) "'OHI
(3) _N02l
35 (4) -, -Cl1l, -Br, -I,

(5) -CO-OH,

15



(G RN-heteroaryl - W- RN-heteroaryl , (H)
RN- het eroaryl - WRN-heterocycle, (lI) RN-heterocycle-WRNaryl, 15 (J)
RN- het er owpaB®4398WW - RN-heteroaryl , (K) RN heterocycl e- WRNAIse2/a108TYyCl €,
and where Wis (1) - (CH2) 0-4- (2) -0-, 20 (3) -S(0)0-2-, (4) -N (RN-5)
or (5 -CO; (MIl) - (CRC-XRc-y) 0-4-Rc-aryl where Rc-x and Rc-y are -H,
25 GlL-C4 al kyl optionally substir€&Ned with one or two -OH, Cl-C4 al koxy
optionally substituted with aone, , or.three_of -F, 30 - (CH2)

e kéé&?‘\gﬁ%ﬁf

0- 4- C3-C7 cycl oal kyl , P n“{jz%’i‘ié’ or two doubl e bonds,

C2- C6 al kynyl contai ni ng)org .0f -tweyt.ri;pl € bonds, phenyl, and where Rc-,,
and Rc-y are taken together with the carbon to 35 which they are attached
to forma carbocycle of (DY hReeryif JuRy-neferepeyl-si x and seven carbon at ons,

optional Iy where one cagRony atomyis replaced byra.hetgroatom sel gt g d rom
the group 16 WO 03/ 043527 Iﬂﬁﬁy%SOZ/lﬁ]?‘%grfcg Tonsi sting %? o §-S—, -Se-,
-NRN 2- and Rc- ar ghmes ah&: safecase RN-aryl ; (VII1) - (CRc-xRc-y)
0-4-Rc-aryl-Rc-aryl (I }Y% = (CRG xRc: _)R 0-4-RC-aryl -RC-heteroaryli (X) -
(CRC-xRc-y) 0- 4- RC- het F dafyirefenagyly [V Ru-aryl,

(G)

Ry-hetercaryl~W-Ry-hetercaryl s
(H) Ruy-heteroaryl=W-Ry-nheterocycles
(I) Ru-neterocycle~W-Ry-aryl,
15 (J) Ruy-heterocycle~ W-Ry-heteroaryl,
(K) Ruy-neterocycle~W-Ry-heterocycle, and
where W is
(1)  -(CHz2)0-s-,
(2) -0-,
20 (3) -5(0)o-2-,
(4) -N{(Ry-s)-, or
(5) ~CO-;
(VII) - (CRc-xRe-y)0-4~Rc-aryi where Rc-x and Re.y are
-H,
25 C.-C, alkyl optionally substituted with one or
two -OH,
C1-Cs alkoxy optionally substituted with one,
two, or three of
-F,
30 - (CHy) 9-4-C3-C; cycloalkyl,
C,-Cs alkenyl containing one or two double bonds,
C,-C¢ alkynyl containing one or two triple bonds,
phenyl,
and where Rc.x and Rey, are taken together with the carbon to
35 which they are attached to form a carbocycle of three, four,
five, six and seven carbon atoms, optionally where one carbon

atom 1is replaced by a heteroatom selected from the group
16



10 (XI) - (CRC-xRc-y) 0-4-RC-heteroaryl-RC heteroaryli (Xl 1) - (CRC xRc-vy)
0-4-RC-aryl - RC-heterocycl e and Rc-heterocycle is the sane as

RN- het er ow@aB®4398XI 1 1) - (CRC-xRc-y) 0-4-RC- het er oaryl - RCPogtusowewst e |
(XI'V) - (CRC-xRc-y) 0-4-Rc-heterocycl e-Rc- aryls 15 (XV) - (CRC-xRc-y)

0- 4- Rc- het erocycl e - Rc- het eroaryI| ( XVl

0- 4-RC- RENELEEYEPe-Fe- et er oBycl 65821 Xvrffn-2~ [é”(%@ciarﬂ RES 2§he1 53M80 A8
(Rc-3) % vvhere RC-1 and RC-2 are the sanme or different and are sel ected
fromthe gfoup consisting of: 20 (A -H (B) -Cl1-C6 alkyl, optionally
substituted with (A1)t wdCBe-Raree- s&b&&&ﬂ—@e%ﬁ sel ected fromthe group
consi sting of Ci- | Ky A SH, -S (C1-6 alkyl), -S
(aryl -C1-6 al kyl )%X% h(giRér’gérYylo f%ar%ﬁ |5§r*)eter°a§ﬂo (Cl-6 25 alkyl), -S=0
(aryl-Cl-6 alkyl), <x>S~=Qc<ab@mryowlrec@;Lte@oaa+ll««wc)aryl st (Cl-6 al kyl), -S02
(aryl -C1-6 al kyl), -802 S;het eroaryl Cl 6 al kyl -C=N, -CF3, Cl-C6 al koxy,
-0-bhenyl, -NR - aF@QIB dfReaRati @x‘y C(Haqeroaaﬂyl -heteq@dar@3 al koxy-

(R - het eroaryl ) i Wt h ong dodblye ponds, .
optional |y substi o eo)l Wi lg.:EQRone (\)/\6 of -t receg‘?stﬁ {7t uent s Col!;leiqefctyege from
t he grotpec@asies bisn@yofecLdey&3, al kyl, -F, -, -Br, -1, -OH -SH -S (Cl-6

al kyl), -S (aryl- 16 Ikl@(1 S(het roaryl - C-6 al kyl), -S=0 (C1-6
al kyl), -S=0 (aryl'*& C)XCY)S“’O Hetepdar yic-eieevalekyl ), -SO2 (Cl-6

al kyl), -S2 (ar yl(-}@l;-)G _S(@R%I l@él})),o 4:13{@2“@;@&9{ oa[;_;éL lg:l 6 al kyl), -C=N,
-CF3, Cl-C6 al koxy, -0- p eny - NR - al koxy- (Ri-aryl) , Cl1-C3

al kbxy- (Rl - het er d&WI )- ﬁcw@caa/om&ﬁtd@@vﬁ:@sﬁzﬁ&z@@ms (D) - (CH2)

0_4-C3-C7 cycl oal opt ald tituted th one, two or three
substituents sel e‘é(t)gg&)f ro(lncﬁé?:f’h g%r oﬁgzsc}t?ﬁ?f’%”f V\’chftefffycé@ alkyl, -F, -d,

CBr, -1, ~Of - SH (XIS G FB (R Res) F S GOVE- (ie6) 2l WybYe, ReS and Res
(heterog&yl E%eG géégl)of different and are selected from the group
consisting of:
20 () -H,

(B) -C1-Cg alkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, =-I, -OH, -SH, -S(Ci
alkyl), -S(aryl-Ci.¢ alkyl), -S(heteroaryl-Ci.s¢ alkyl), ~-S=0(Cq.¢

25 alkyl), -S8=0O(aryl-Cis alkyl), -S=0(heteroaryl-C;.s alkyl), -
S0,(Ci-¢ alkyl), -8S0,(aryl-Cis alkyl), -SO;(heterocaryl-Ci¢ alkyl),
-C=N, -CF;, C.-C¢ alkoxy, =-O-phenyl, -NRi.-aRi.p, Ci1-Cz; alkoxy- (Rai-
aryl) » C1-C3 alkoxy- (Ri-netercaryl) s

(C) C3-C¢ alkenyl with one or two double bonds,

30 optionally substituted with one, two or three substituents

selected from the group consisting of C;-C; alkyl, -F, -Cl, -Br,

-I, -OH, -SH, -S(Cie alkyl), -S(aryl-Cis alkyl), -S(heterocaryl-
Cig alkyl), -5=0(Cy_¢ alkyl), -8=0(aryl-Ci_g alkyl), -
S=0 (heteroaryl-Ci ¢ alkyl), -505 (C1_g alkyl), -S0; (aryl-Ci 6

35 alkyl), -80,(heteroaryl-C;.s alkyl), -C=N, -CF;, C:-C¢ alkoxy, -O-

phel’lyll -NR1-aR1-p, C1-C; alkoxy- (Rl-aryl) ;, C1-C3 alkoxy- (Rl—heteroaryl) ’

17



S=0 (C1-6 alkyl) , -S=0O (aryl-Cl-6 alkyl) , -S=0O (heteroaryl-Cl_6 10

al kyl), -S02 (Cl-6 alkyl), -S02 (aryl-Cl-6 alkyl), -S02 (heteroaryl- Cl_6
al kyl), -woeN3/043388, Cl-C6 al koxy, -0-phenyl, -NR -aR -b, E@CTAB02/3i0BDXY-
(Rl-aryl) , d-C3 alkoxy- (R -heteroaryl) , (E) - (Cl C4 alkyl) -Rc'-aryl
where Rc'-aryl is as defined for RI1- aryI 15 (F) 1-C4 al
“Re-heteroaryl, (O - (@¢1-ca - y-s-Reh terd%:}ﬁﬁzll%‘l H - g%%’t%‘?%]a]r%l

(1) - %uEB%‘t%%g)éa' e‘xﬂltl‘}?‘ngne(‘])tchcor %rl‘}ilee 2&1@@91%@1‘&@8 RGed elct daher safe
or different an (B) -C1-C6 al kyl optionally substituted with

one, tmeogm@mummﬁ %el%caé&:tyﬂr,on‘ﬂhech,ou@morrsﬁ,st1Qi@, ofSH
Cl-C3 al

|, -F..-C, - S(Cl-6_alk N
al kyl), '-Eéc%ﬁetwg)y'l : ?}ré{ﬁk%s a1y 'c(1 a‘?geﬁga%yl St b ( érﬁﬂ 5
al kyl) =610, (het anganyl, - CI -6=alkyl/) - Cz §02 éﬂ:yf)),al kygao(he&ﬁoa(ﬁyylclos 6
aI kyl) , -S02 (heteroaryl - 6 al k&@é Cl C6 al koxy
enylﬂkyam T\Wz(éﬂs ba kylba al >£9IY(LRF1 sara;ﬂikjyl Cl ~882 Q‘P%%‘({Paryl-

(el L2 B 5 R iR o Pl o )

- Re- het aa%wy QR0 | d)cs Ay 00, GR). D B, Where 0 and pare 35
|ndependently|ntegerso 1-4, Qis O, S, NR1, and Bis Cl1_6

al kyl , aryl, heteroaryl(Elor ‘h(’;cileﬁ-‘@cy@]@yl)(ﬁd()arylo RE1ELSS. R -axlH- RS 07S N
(RO) 2; 4 1810 03/ 043987 PCT/US02/37037 5 (XX) -CC (=0) "R (XXI) -C (=0)
O-Rg aryl:s

15 (F) - (Cl—C4 alkyl) ‘Rc—heteroaryll

(G) -(Ci1-C4 alkyl) -Re-neterocycles
(H) -Rc-heterocaryls
(I) -Rec-heterocycle, and
(J) -Re'-aryls
20 and where Rec.; is the same or different and is:
(p) -H,
(B) -C1-C¢ alkyl optionally substituted with one,

two or three substituents selected from the group consisting of

¢.-Cy alkyl, -F, -Cl, -Br, -I, -OH, -SH, -S(Ci.s alkyl), -S(aryl-
25 Ci¢ alkyl), -S (heterocaryl-Ci.s alkyl), -8=0(Cy-s alkyl), -
S=0(aryl-Ci.¢ alkyl), -8=0(heteroaryl-C;_¢ alkyl), -804 (Cr.g

alkyl), -S0,(aryl-Ci¢ alkyl), -80;(heterocaryl-C:.¢ alkyl), -C=N,
-CF3, C1-C¢ alkoxy, -O-phenyl, and -NR;-aRi.p, Ci1-C3 alkoxy- (R;-
aryl) » C1-C3 alkoxy- (Ri-neteroaryl) s
30 (C) -(CHjy)0-4-C3-Cy cycloalkyl,
(D) -(C1-C4 alkyl) -Rei-aryl,
(E) -(C1-Cs alkyl) -Rc-hetercaryls OF
(F) -(C1-C4 alkyl) -Re-neterocyclei
(XVIII) - (CH3) o—Q- (CH3) p-B, where o and p are
35 independently integers of 1-4, Q is O, S, SO, SOz, NR;, and B is
Ci1-s alkyl, aryl, heteroaryl, or heterocycle;

(.X.IX) -0-Rg, -S-Ro, “NH"RQ, or N(Rg)z,
18



(XXI'l) -N(Ra) C(=0) -RO (XXIIl) -C(=0) N(R8) -RO (XXIV) -S2N (R8) C
(=0) -R9 10 (XXV) -C (=0) N (R8) S02-R9 (XXVI) -S02-R9; wherein R8 is
defi ned awOH30439€1- C6 al kyl optionally substituted w th @og/use2/stsee
groups independently selected from-OH -NH, -F, -d, -Br, and -1; 15
wherein RI is deflned as (1) (XXIII) above and wherein R2 is is ClL to OB
al ky® , cycl ohexyl Xéycl opemcﬁﬂ(— )pfﬂl di nyl, phenyl, isoxazole, pyrazole,
furan, thiophene, %&q ot herc?f(I 8 Anrgd six menber ed heterocycl es containi ng
car bon, ni trogen, oxygen and sulfur, said Cl to C6 al kyl, cycl ohexyl, 20
cycl opentyl, pyridxayflL) pheny (Reb Grah) -Rhi ophene may be optionally

substituted with OEE%I&I&SDI orétl(h_é)%ﬁ]\T (Inggl als selected from CF3, OCF3,
a

hydr oxyl , hal o, cyano, carboxyl,

Cl_2- al koxycar bony(bgqﬁj]; hy(y@m(ag}((yhot hmpal kyl, am nosul fonyl,

Cl_2-al kyl am nosul f o X@y met Cl hal oal koxy, 25 am no, Cl_2- aI kyl am no,
pheh§l anmi no, nitrdXX& _2-al Icc&y%iﬂiiséﬁ%‘r% d 2-al kyl sul finyl,

Cl_2-al koxy and C vail)kyl t hio, IRn anot her aspect of the invention, at

| east one of R1, or R3is I31, fh a further enbodiment, at |east two of
Rl, R2 etheR2in RgHis3EthemadvaentE ooralseCd dekldesam:mahbw ofulbsedtited a

patl ent who has reventin ati from ett 0. a di sease
condi t i 8 tel®G e@f?%ﬁ?ghgrﬁpgﬁpq% qeeﬁé[ of ﬁ ?fg Lo s@g N?{E)‘r
hel pi ng _gr event, apydelayg the, onset of Al zheiner's d| sease, for treatl ng

patients wWithmlid cognl tive inpairnment 35 (MCl) and preventing or
deI Byi nyhetme ion et 16f dafinednes Idi-S&¥IE 1) nabrRySe who woul d progress from

er edit 275" 10O D5 Ba 3387 RCT LDy Broayr /! (SRS HpoRi,
pyridinyl, phenyl, isoxazole, pyrazole, furan, thiophene, and
other five and six membered heterocycles containing carbon,
nitrogen, oxygen and sulfur, said C; to Cg alkyl, cyclohexyl,

20 cyclopentyl, pyridinyl, phenyl, furan, thiophene may be
optionally substituted with one, two or three radicals selected
from CFi;, OCF;, hydroxyl, halo, Ci.;-alkyl, Cix-haloalkyl, cyano,
carboxyl, Ci-z-alkoxycarbonyl, Ci-2-hydroxyalkyl, thioalkyl,'
aminosulfonyl, Ci.p-alkylaminosulfonyl, methyl Ciz-haloalkoxy,

25 amino, Ci.p-alkylamino, phenylamino, nitro, C;.;-alkoxy-Cip-alkyl,
Cio-alkylsulfinyl, Cis-alkoxy and C;_z-alkylthio.

In another aspect of the invention, at least one of R;, R»
or R; is H; in a further embodiment, at least two of R;, Ry or Rs
is H.

30 The invention also includes 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

35 (MCI) and preventing or delaying the onset of Alzheimer's
disease in those who would progress from MCI to AD, for treating
Down’s syndrome, for treating humans who have Hereditary
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5 Cerebral Henorrhage with Anyl oi dosis of the Dutch-Type, for treating
cerebral anyl oid angi opathy and preventing its potential consequences,
i.e. singweoandsecurrent | obar henorrhages, for treati n@Cotusez/37037
degenerative denentias, including denentias of m xed vascul ar and
degenerative origin, 10 denentia_associated wi th Parkig%pn's di%ease,

denent | §5T5§8%84i BEBATRPEASpMEGPe LBV 1E05EEn0E E&F PHESR TdERentPX
associ ated wh b earbheah %@%1_@@%@%@5@5}, 2t girtefv%%%ih%vﬁ_tsb()dy type of

Al zheinmer's di Sease and who is in néed of Suc reat nent "whi ch i ncl udes
adm ni sppaenbnadf canskgrapessi cdl-ky £3ngflieenidy seamausntofloagonpound of
formula,l. In,an enb&din%nt,tthisog%%hogeo% t&e Eg%n%ecantg%sused wher e
the di sBSEETFEARIneliEr T&CRtdESs S IR SRISHESa ment ST S '8t hod of

treat meahccanihgl Bepeavedk off ndekdy vabeuoasetndl dAbzherarrive drsedse. 20
In an enbodi nent, this nethod of treatnment can be used where the disease
i s ¥4 | ddepgRripy @SerpaRtRENYIthn PR ke mEedi' fFelsepRits RSMFEF 16 treat ment
can be : et i i ' I L a iment, this
ot hod APSDeAER e R S e ey

Cer ebr absHentatkdgeinwht korAmrkdi desied degeherbution- Tyge dilffuse ésbodi nment ,

this nethaod of treatpent can he ed where the disease is cerebral anyloid
angiopa#ﬁ%y gﬁpﬁnognggﬁkﬁéﬁpanhi Sﬁ@?ﬁo&“@fw e&Fw&ﬁtnffﬁ'ﬁg F$€d 30
wher e t hecdicgrase whs ctederanalisv e st Rka% i ohn oFn e KpediaRnit.i ckhils, met hod

of treatnment can be used where the disease is diffuse Lewy body type of
Al Z¥ei neffectdiveeageunitn odn e wogiiorest oft Kcgmwdehdd of treatment can treat

an 32 exiStif0 il 363 aleh %R ISR AN Gedn AR gTbedlgent ., this
prevént a~ disease, such as those 1isted above,
from dewikep e disease is Alzheimer's disease.

In an embodiment, this method of treatment can help prevent
or delay the onset of Alzheimer's disease.

20 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.

In an embodiment, this method of treatment can be used

25 where the disease isg Hereditary Cerebral Hemorrhage with
Amyloidosis of the Dutch-Type.

In an embodiment, this method of treatment can be used
where the disease is cerebral amyloid angiopathy.

In an embodiment, this method of treatment can be used

30 where the disease is degenerative dementias.

In an embodiment, this method of treatment can be used
where the disease ig diffuse Lewy body type of Alzheimer's
disease.

In an embodiment, this method of treatment can treat an

35 existing disease, such as those listed above.

In an embodiment, this method of treatment can prevent a

disease, such as those listed above, from developing.

20



20 WD 03/043987 PCT/ US02/ 37037 5 In an enbodi nent, this nmethod of
treatnent can enploy therapeutically effective anmounts: for ora

adm ni st reDioe4¥98DM about 0.1 ng/day to about 3,000, prefreraisby3sambput
1,000 ng/day; for parenteral, sublingual, intranasal, intratheca

adm ni stration fromabout 0.5 to about 500 ng/da%F greferabl% 0 _about 100
ng/ Gay: for Hepdla@WPRRSPRRE: oRRARITEHPPENPS FFEATTEBEUERH. § Hé?gay to

about 5 i og! | Binstihakl oneolr gpabgumhifiBrrELeay Eeoabout
200 ngy/ a%?é?%gt%%%%%% Qggﬁkﬁ?g?}ation fron1gbout 0.5 né %o about SOOOng

I n an esibodi nent, mghidsynebhabdoot By eabnenreéanabhil apous ﬂh@PQp@HVﬁéEVIy-
effective anounts: for oral .admnistration_ from /day to about
100 ny/ ?;p%ﬁﬁnFﬁragargHggigﬁuagdn%H?E Pg??%hn}ngggégé?ﬁg to about 50 ny
dai ly. Asm@niesbediBBNErothbbolEt bod 66 hbeatneod eardegpl pyeferably

t herapeutically effective anounts for oral adm nistration from_ 20 about 5

ngﬂdhy.@boubomﬁ95@9ﬁéﬁﬁayﬁ0¥héepﬁvéﬁW@8ﬁSEF§5iPﬁcPH&e%leﬁﬁﬁﬁngégﬁk!cal
conposi %8ﬂt ﬁ@bcﬁggggguggsanﬁ?”Bgﬁ§Qé§B¥E0%8&'%obigalaaa%ahﬁ%%%ﬁkﬁgﬁl|y

accept abre salt "or r thereor; nert diluent or edible carrier.
25 The fpwenkbontabss ma¢Bagesot Bbouse20p mgddapoudidrofrectednula | or a

phar maceuti cal |y acceptabl e sal r _ester thereof _ for the manufacture of a
nedican%ﬁwlFéﬁt%éélPﬁ %FB&tF ﬁug 8p§tpgngowﬁ§OH§sF08r“Ph preventing a
patient fromrgethi Bepoaimdnteassiar meeRalt ben tsebeaied taametipe ogr oup
consisting of 30 Al zheiner's disease, for hel ping prevent or delay the

onsit ofheabphuEierldydieséase vPoRTOPBESI Ng TPEL PRt AR IFt @ e oinit Ve
oL TRk o P SHLL00,96 BB A0, st e it et s
syndr ongdmf 6k st k-aat bag firdmaBdouho shawve aBbulbe b@digadp idar.ebr al Henor r hage
wth AnylOid%iign02m£2%i%%%%h-this method of treatment can employ
therapeutically effective amounts for oral administration from
20 about 5 mg/day to about 50 mg/day.

The invention also includes a pharmaceutical composition
which includes a compound of formula I or a pharmaceutically
acceptable salt or ester thereof; and an inert diluent or edible
carrier.

25 The invention also includes the use of a compound of
formula I or a pharmaceutically acceptable salt or ester 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 consisting of

30 Alzheimer's disease, for helping prevent or delay the onset of
Alzheimer's disease, for treating patients with mild cognitive
impairment (MCI) and preventing or delaying the onset of
Alzheimer's disease in those who would progress from MCI to AD,
for treating Down’s syndrome, for treating humans who have

35 Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-
Type, for treating cerebral amyloid angiopathy and preventing

its potential consequences, i.e. single and recurrent lobar

21



Type, for treating cerebral anyloid angi opathy and preventing its
potential consequences, i.e. single and recurrent |obar 21 WO 03/043987
PCT/ US02/\80®3/843987 henor r hages, for treating other degener @Cirusozzgwent i as,

i ncl udi ng denentias of m xed vascul ar and degenerative origin, denentia
associ ated wi th Parkinson's disease, ntia associated V\dth progressive

supranudcERr ERosF . d&tfeftsest Jéf%&tlhﬁ% AT e A2 Hegener at i on,
di ffuse ﬁ%%a%%y d;EQnér%QLeaSOfoan?ﬂ@éWasscﬂagﬁaa%ﬁi ancherho-dsi o dergiof such

treatnment. In an enbodi ment, this use of a conpound of formula (1) can be
enpl oyedamhaelrtaat les sdicslepd el nASLW Araikiarsan 't stesrasq n denebiedi nent, this

use of a conp of. formula (])..can o] V. or y; 4 he onset of
Al zhei m?rsséj ;ésé“’ltlhn By rré) S)dl Stup]iaﬁ?@élues% ggaelné% déolﬁén of formul a
(1) can as&%cﬂ%@e@ﬁ/&ﬁiﬂ%&fcﬁcﬁﬂt&mm dégé’ﬁé:fht?ﬂg‘lﬂ,l tdyﬁmmmémmedy n an
enbodi ment, this use of a conpound of fornmula (]) can | oyed where
t hel Ui séa@e iof Povinesinsidr sheeame Ianhiharbiedi Herteed I‘f? ﬁ}g@qof a conpound
of formya () Gan be enployed where the disease is Hereditary Cerebral
Henorrhage wth Anyl oi dosis of the Dutch-Type. In an enbodi nent, this use
of a conpoundrofarf @nﬂaﬁdain(drjtﬁamiﬁaelmpibyeeobwt{e@@dmfdi%as]eai 6L cesabr al

anyl oid an i opat h S5 In embodi ment i.s use pof ound of fornula
(1) canP %“@ﬁﬁ dﬁ%ﬁﬁ%ﬁ’ e&fehe st sA enerat’ v(g %%tl as. In an
enbodi ment,  tih $iISAEd AndrTP otk Alsd WM acdipowdd obef erminy edr whese
the disease is diffuse Lewy body type of Al zheiner's disease. 30 In an

enbbdi maetlp thievanie @ delaanpgdimdPiet arimAbzieinerhy| digease -
oher ceut| k) My RCHARENE, 08! Ly Seleal i 1 bl oebr gt 1109 ok
nitric, wuldwlicedphdsptorilee didedss is m11d cognitive impairment.

In an embodiment, this use of a compound of formula (I) can
be employed where the disease is Down’s syndrome.

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

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

25 In an embodiment, this use of a compound of formula (I) can
be employed where the disease is degenerative dementias.

In an embodiment, this use of a compound of formula (I) can
be employed where the disease is diffuse Lewy body type of
Alzheimer's disease.

30 In an embodiment, this use of a compound of formula (I)
employs a pharmaceutically acceptable salt selected from the
group consisting of salts of the following acids hydrochloric,
hydrobromic, hydroiodic, nitric, sulfuric, phosphoric, citric,
methanesulfonic, CH;- (CH;),-COOH where n is 0 thru 4, HOOC-

35 (CH,) n-COOH where n is as defined above, HOOC-CH=CH-COOH, and

phenyl-COCH.
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met hanesul fonic, CH3-(CH2)n-COOH where n is O thru 4, HOOC 35 (CH2) n- COCH
where n is as defined above, HOOC- CH=CH COOH, and phenyl-COOH 22 WO

03/ 04398 WB@3HLS82/ 37037 5 The invention al so includes mPCha$e2/57087
inhibiting beta secretase activity, for inhibiting cleavage of anyloid

precursor protein (APP), in a reaction mxture, at a sjte petween Mt 596
and5Asp597, Therbdreantinn taes APMGmres PRt ede bt ypeibhring Reta-

correspondi it is t L o 0Lk Do dhi Bi &k RS0
product%%ﬁf%ﬁgéﬁw§%§%vﬁg¥h %%%E?%ég?gyﬁg€agi?ﬁ&§g dzll;m%o? in ibi%indrthe
pr oductpstein beirP pmyimi @ pracuson mimtuedi nat ; 2 aptt ¢ odpetween i Mgt o6
preventing a disease characterized b -anyl oi d deposi in e_brain.
These rAthdREPRAE n?@%?ﬁ%% é&ﬁﬁﬁ#%t$%€f§%§o?£%p?h%?%%eh%+%g??y %ff%gtgve
amount Qf 15 G @R UL Of of 05Ul Sotyi9s r phatsmeethécabfy Boceptabl e salt
or ester thereof. The invention also includes a nmethod for |nhibiting

betla- sodhibisbnacpiedegtioncehidingl @i@ose kg RaPHIPRt H2skeFet as® R0 an
effeCt'W§¥122 b%tfﬁﬁi%¥g§$% g%??p£8538?99n0 £ TR Bl 18940P18que in an

pharnad% y acce or ester thereof. In an enbodinent, this
met hod dmGhamesaed post ngreat thpeva-psecert ase &odsacdseonhavadténiveédro. In

an enbodi nent, this pethod includes exposi ng sald beta- secretase to said
conpound i pele cary losg @ﬁp%ﬁlEﬁbbﬂiE%ﬁtPr?ﬁﬁs ﬁ%ﬁﬁﬁa WﬁEﬁﬁgase%Q osing said

bet a- Sfﬁéf&&ée 5015850 £0TBRUBE LNtReggbbut Dcan1 ankrBEct | e aamenheodbrent
t his met hod |nc?udes exposi ng said beta- secretase_to said conpound in a
hurman. dheompeendi ofi Absoulacl udesaapherhederbicphhVbreragtaBbecFaalage of
anyl oi d grecu éor Bﬁotein (APP), in a reaction mxture, at a site between
Met 596 @ Heﬁs% 87°°hunbered for the APP-695 anmino acid isotype; or at a

correspondi nghsi t 8veht@8Bn also includes a method for inhibiting beta-
secretase activity, including exposing said beta-secretase to an
effective inhibitory amount of a compound of formula T
20 or a pharmaceutically acceptable salt or ester thereof.
In an embodiment, this method includes exposing said beta-
secretase to said compound in vitro.
In an embodiment, this method includes exposing said beta-
secretase to said compound in a cell.
25 In an embodiment, this method includes exposing said beta-
secretase to said compound in a cell in an animal.
In an embodiment, this method includes exposing said beta-
secretase to said compound in a human.
The invention also includes a method for inhibiting
30 cleavage of amyloid precursor protein (APP), in a reaction
mixture, at a site between Met596 and Asp597, numbered for the
APP-695 amino acid isotype; or at a corresponding site of an
isotype or mutant thereof, including exposing sald reaction
mixture to an effective inhibitory amount of a compound of
35 formula I or a pharmaceutically acceptable salt or ester

thereof.
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i sotype or nmutant thereof, including exposing said reaction mxture to an
effective inhibitory amount of a conpound of 35 forrmula I or a

phar macewpDa®alkipsnccept abl e salt or ester thereof. 23 WOPQI/UBABIB3I7

PCT/ US02/ 37037 5 In an enbodi nent, this method enpl oys a cl eavage site:
bet ween Met 652 and Asp653, nunbered for the APP-751 isotype;, between Met
671 &nd Asp 672, amupBee@imenE . t Helappeyhod) eepiprs 2pel ARERIEeB596: and
Asp597 RPP-= i ationy t n u _ of the
APP- 751 eE@%?ﬁI%ﬁggg?g%ﬁgogg%%yﬁét%g@?ef§§6?§§aﬁ §A§%%72§gff$ﬁgégﬁb-77o
Swedi sh bétwe¢ennMet n6ah endolspea??, t hisbarefofoexpbsedPBaidor dactipa;

mxture _in vitro . an . epbodj pent,  thi d_exposes. . said, reaction

m xture b?ﬁw%gﬁeﬁ?95ég ?ﬂdaggggggg?%eﬁ?? ?ﬁ?ggﬁgtﬁﬂa &XPoYBE*ELPR r eact i on
M xture pifwddnantiieb2 cehll- Abpesn enbedenend . 760 swaRt BRAMEXRESES ; Sak-d
reaction mxture in a human cell. The invention also includes a nethod for
i nhillsi t i pgtPecprbeue? i oandf Aangloi dfbeha PBBrVde £wedésh)Mihabiest| ,

i ncluding adpjnjstering. ai I f i Lnhj;bi : : a
compound_of f SpnacTeBiheRRE REE bellpfl, LEELLLE LRRN LLREYL BRI A

t her eof . ihnvansrenbodi nent, this nethod includes adm nistering to an 25

aninal. In an enbodinen%, this nﬁthod igcludes admi ni s ering to a ., human.
The inventiontBl 88 FPREPAHBE™E, nERhBdMFBRCFNRFBPEFAGSERE TBROBUCE Bh¥bHre
beta-anmy{Qi g ptague in an aninal, including 30 adm nistering to said anina

an effective inhibitory anount of a conpound of fornula | or a
phaflaceut i calhyaacewbodbhental thpe method exposes said reaction mixture

in an animal cell.
In an embodiment, this method exposes said reaction mixture
in a human cell.
The invention also includes a method for inhibiting
20 production of amyloid beta peptide (A beta) in a cell, including
administering to said cell an effective inhibitory amount of a
compound of formula I or a pharmaceutically acceptable salt or
ester thereof.
In an embodiment, this method includes administering to an
25 animal.
In an embodiment, this method includes administering to a
human.
The invention also includes a method for inhibiting the
production of beta-amyloid plague in an animal, including
30 administering to said animal an effective inhibitory amount of a
compound of formula I or a pharmaceutically acceptable salt or
ester thereof.
In an embodiment, this method includes administering to a
human.
35 The invention also includes a method for treating or
preventing a disease characterized by beta-amyloid deposits in
the brain including administering to a patient an effective
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ester thereof. In an enbodi nent, this nethod includes admnistering to a
human. 35 The invention also includes a nethod for treating or preventing
a di seasewohanaseri zed by beta-amnyl oid deposits in the pcaiusor/smBudi ng
adm nistering to a patient an effective 24 W 03/ 043987 PCT/ US02/ 37037 5
t her apeutic amount of a conpound of fornula | or a pharmaceutically

accept abteeapeupic aateint nef edf COTROBRI efbolPFERE2 ThPE #et hod enpl oys a

compoun i in n out 0.1 to about
pohieany feamuntal lnile Eoragol ronab

1000 nt, I's netho oys a conpound at a
t herapeuti c aimumt embodiemerngetlofs fmebhadoanplsysoaaboupoldsgdOatmg/ day. |In

nmbodi t, thi t hod I d at h ti [
Che T ange oA 48 QEB A" | (M RbY T980° 15 MGPAagoOFh GnohBodbREnt TOPRI §
met hod enp/@ys. a conpound at a therapeutic amount in the range of from

about 5 to about 50 ng/day. In an enbodi nment, this nmethod can be used
whel€ said 200 B3O ENANG heblnb? ' BethgdasEPlPriSan emBBarREntt his

hod , . . o . :
e TRl L S
Type. 25ndh#aynvention al so includes a conposition including beta-

secretase conpl exed £4%$ia conpound of fornmula. |l or a har maceutical |y

acceptabl e sat® ¥ PRRY eof 21 FHESF ROGnETBHCHFsB FACPAHRE atnBt hod for
produci ngh&r-Heddr 1 SeshetRs e oPRL eXahye! ¥€i ngo/XpBSLAYL PEbasB8GEEe g6e to a

15 wmg/day.

In an embodiment, this method employs a compound at a
therapeutic amount in the range of from about 5 to about 50
mg/day .

In an embodiment, this method can be used where said

20 disease is Alzheimer's disease.

In an embodiment, this method can be used where said
disease is Mild Cognitive Impairment, Down's Syndrome, oOr
Hereditary Cexebral Hemorrhage with Amyloidosis of the Dutch
Type.

25 The invention also includes a composition including beta-
secretase complexed with a compound of formula I or a
pharmaceutically acceptable salt or ester thereof.

The invention also includes a method for producing a beta-
gsecretase complex including exposing beta-secretase to a

30 compound of formula I or a pharmaceutically acceptable salt or
ester thereof, in a reaction mixture under conditions suitable
for the production of said complex.

In an embodiment, this method employs exposing in vitro.

In an embodiment, this method employs a reaction mixture

35 that is a cell.

The invention also includes a component kit including
component parts capable of being assembled, in which at least
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30 conmpound of formula I or a pharnmaceutically acceptable salt or ester
thereof, in a reaction m xture under conditions suitable for the
product i owoaB/osxBT conpl ex. I n an enbodi ment, this nethodPeraiSoy3708xposi ng
invitro. 1In an enbodinent, this nethod enploys a reaction m xture 35
that is a cell. The invention also includes a conponent_ kit_including
conpdnerme A EEIHbIRR T e hfes seretepund ohi Epraila eskt ensleged
03/0439%%}@FE&#§Q%! /037 5 one conponent part includes a conpound of
formula (1) enclosed in a container. In an enbodi ment, this conponent kit
i ncl udes | yophi larz eshbabimponind, tlaisl @dmpeastt oot findehede s ohypopient i ped t
includes a diluent. 10 The invention also includes a container kit
i ncl udi FPFPOBIUr £99 P ol a5t a‘?rh%r]gl}r%é% IR AT Rt ujcﬁl%gu%?‘f% dr nore
unit dosg 1Qfef conpound of forrmula I or a pharmaceutically acceptable salt
or ester thereof. In an enbodinment, this container kit includes each 15
conl@i ner addftedfmnivren alkdd vierglades | acteiesiney dblflet ingbpdingra
capsul e._.n _an .enbodi nent..this c i [t _1n . £ac cont ai ner
adapt ed Qldlrragla%té”ntoe]facforg:eﬁllr\g/%% aér)1£I }?n%l ut e%_ﬁ%f d%lb%f&éfolr%%d%% ,%ﬁ‘?%‘ge,
anpoul e,urgrt Wade 20 d nc@ip@iiddd frefidymths ST cont ai plesrkitetnnttateg each

cont ai ner adapted for_topical delivery and includes a patch, nedipad,
0i nt ment2CHRPIGREM Sae P hveRt$ontB%Ee° T ncl udes an agent kit including a

conpound of fomy adp i RePPArRESULLCEL | Yo ACEEPt BDLBu§aLt Q8L 25 ester
t hereof; and one or nore therapeutic agents selected fromthe group

condbst icuptdirer adapedaitry emahndéelivétanmed otysladegaameabbetr et asé,
inhibitoor:EL ggggﬁféqrophic agent, an acetyl
In an embodiment, this container kit includes each
container adapted for parenteral delivery and includes a depot
product, syringe, ampoule, or vial.

20 In an embodiment, this container kit includes each
container adapted for topical delivery and includes a patch,
medipad, ointment, or cream.

The invention also includes an agent kit including a
compound of formula I or a pharmaceutically acceptable salt or

25 ester thereof; and one or more therapeutic agents selected from
the group consisting of an antioxidant, an anti-inflammatory, a
gamma secretase inhibitor, a neurotrophic agent, an acetyl
cholinesterase inhibitor, a statin, an A beta peptide, and an
anti-A beta antibody.

30 The invention also includes a composition including: a
compound of formula I or a pharmaceutically acceptable salt or
ester thereof; and an inert diluent or edible carrier.

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

35 The invention also includes a composition including: a

compound of formula I or a pharmaceutically acceptable salt or
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cholinesterase inhibitor, a statin, an A beta peptide, and an anti-A beta
anti body. 30 The invention also includes a conposition including: a
conmpound wD oBo#ayet a | or a pharmaceutically acceptabl e salPCTArS02/888Er
thereof; and an inert diluent or edible carrier. In an enbodi nent, this
conposition includes a carrier that is an oil. 35 The invention also

i ncl BdeesEorissadlon anmtiadifes CHFRRRE of FOIMRAICIL I foent,

phar nachgﬂquan[rM__ ac&egj}ﬂ Sisalt or 26 WO 03/043987 PCT/ US02/ 37037 5
ester thereof; and a binder, excipient, disintegrating agent, |ubricant,

or gildant. Tihe iimresttiom adlseo i ot ldéss a cormoss ttiom i indleding: a a
conpound of forml or armaceutical ly acceptable salt, . est t her eof ;
di sposed:qrq?oél%a%é%%q]%eﬂl,o%ra &g?acﬂr}aﬁ%'ltﬁh%a e%(f(f?ﬁlt%k?]b?/i it
CONMPOUNdsst HOMIRSHdd ONF1 dpd Sed aigl o retdradls Joitrhed pidd ngatch.

bet a- secret ase- nedi ated cl eavage of anyloid precursor protein (APP). Mre
par £Pcul ar | y,Thehe neasHploein 0zt O Cotpd ST AMRAIEI AN - PR PRHEGSL @RS t Hel § $w et on

are el (@ehlag, 1 ML, dhie; AALCLd AL Of A RS A ERI L flea L L0 15 LT eat

or prevent any hurman or veterinary disease or condition associated with a

pat hol ogimgdlo fdrpreafursdet@r-pepin dEAPFhe Ao yratst i cwobhgooky § i tdns, and
nmet hods of the jnvention ,are useful for tgat%n&jhun&ns who have
Al zhei METOPPHUEEYs COTRTH L EF WS het i AE HAVRME orUet RYFTHEPDIRREE of AD,

for treatimg 20,Patd eilisi ¢ Neid | S &0 Ly o MPabd RN M4 ,amdddeo
preventing or delaying the onset of AD in those patients who woul d
ot hébwi seredfe @xpacterit caqy dgieas $F ove M inarABliserse reht ¢orA Dolpn s

The Dot G L Rbr E et 1 me el e T o S R SRS R S -
preventing i tEhpai@ipdald€ponsempestesonsycinasnsingle ahdthiecinvent idobar
henorrhages, for treating , , _

are useful for treating humans who have Alzheimer's Disease

(AD), for helping prevent or delay the onset of AD, for treating

20 patients with mild cognitive impairment (MCI), and preventing or
delaying the onset of AD in those patients who would otherwise
be expected to progress from MCI to AD, for treating Down's
syndrome, for treating Hereditary Cerebral Hemorrhage with
Amyloidosis of the Dutch Type, for treating cerebral beta-

25 amyloid angiopathy and preventing its potential consequences
such as single and recurrent lobar hemorrhages, for treating
other degenerative dementias, including dementias of mixed
vascular and degenerative origin, for treating dementia
associated with Parkinson's disease, dementia associated with

30 progressive supranuclear palsy, dementia associated with
cortical basal degeneration, and diffuse Lewy body type AD.

The compounds of the invention possess beta-secretase
inhibitory activity. The inhibitory activities of the compounds
of the invention are readily demonstrated, for example, using

35 one or more of the assays described herein or known in the art.

The invention includes a method for treating a patient who

has, or in preventing a patient from getting, a disease or
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ot her degenerative denentias, including denmentias of m xed vascular and
degenerative origin, for treating denentia associated with Parkinson's

di sease, wWoOrm13987 associ ated with 30 progressive supranuclPearuspas®y]
dementi a associated with cortical basal degeneration, and diffuse Lewy
body type AD. The conpounds of the invention, possess _beta-secretase

i nhi%i t 8Py AEL PR ﬁ@legﬁsdi AEPEI £BRyIECHPY FONELSER BN cHNBEEATET0F t he

i nventi gk readi.| TDAS r L 5 moge of
the assaySCagstr bed RerorH Brokain I he e U o des &
met hod fibseteeat Eny Arpatiegt pahochas, wokhi nipdevegniingve pappaémnmefitom
getting, gise se_or ﬁ? WO 03/,043987 P /USOZ/%?O%? % %g%gkggon sel ected
fron1théM§F upPCoREPYERRYTEF OAl ShdPNEFTs CHPsBREST Por AEPSIRG “pFevent or
del ay thesenset iaf tAbzBeiner wouldi peageeskoFrbmemtiIngopabi, efibs Wwikh tiinbd
cognitive inpairment (MIl) and preventing or_delaying the onset of

Al ZHei nBpwB’ SdP¥BEEEMER ﬁﬁésérﬁﬁglmeuhamaﬂégwé§shﬁW@n%ﬁEﬁdﬂéaAM, for
treatin : f.ar | hupan e editary

Cor cbr al SFeRB A Ao ROy b Al B B R el e kB e Y

cer ebr atraayliagdcangbopat hyyanddpeegenpehtyi bad poesenitdhngcdusequences,
i.e. single and_recurrent | obar, henorrhages, for treatin t her

degener B F@Btaéﬁeﬁ993§guf§cﬁﬁcl&d?ngsdgﬁi%tﬁgg 5FCH?%§&tvg§g&Fér and

degener gbiverbHELN, foderRRLIFA NSt adguhbhaPakk agaRnt idissease,
denentia associated with progressive supranucl ear pal sy, dementia
assdti atsdludihgcdemepslialbaodl ndegengrgcidnar anddirppesereéwye BsdPitype of

Al zhei ner' s_di.seas n 0 1S Su re . conprising
adninigﬁ%@?ﬁgl?oagggﬁlggggeW?%gl%Fﬁgﬁgﬁght%cgﬁfégg fe?%?%@kéﬁbunt of a
conpoundsebcfiaesdl &ith) prootredspher sapeanucdkby acdept aldlemesalit or ester

thereof, wherein_ Z RI, R2_agi $§€are as def i ned abgﬁed%%% beI%yL The
i nvent i BASPGLEREF WAEONHRLSES Rdd IFEFTRERIEAG use Lewy
body type of Alzheimer's disease and who is in need of such
20 treatment, comprising administering to such patient a -
therapeutically effective amount of a compound of formula (I),
or a pharmaceutically acceptable salt or ester thereof, wherein
7, Ri, Ry and R; are as defined above and below.
The invention further encompasses a method for making a
25 compound of formula (I), or a pharmaceutically acceptable salt
or ester thereof, wherein Z, R;, Ry and R; are as defined as
above or below.

Detailed Description Of The Invention

The invention relates to compounds of formula I, or a
30 pharmaceutically acceptable salt or ester thereof. The
invention encompasses all steroisomers of formula I and of the
other compounds disclosed herein.
Further in accordance with the embodiment of the invention
described above, compounds of Formula I include those where R;
35 and Rz are independently:
(I) -(CHz)ni- (Ri-ary1) , where n; is zero or one and where
Ri-aryi 1is phenyl, 1-naphthyl, 2-naphthyl, indanyl, indenyl,
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25 conpound of fornula (1), or a pharmaceutically acceptable salt or ester
thereof, wherein Z, Rl, R2 and R3 are as defined as above or bel ow

Det ai | ed WosH0#3987T on O The I nvention The invention rel at @STIUSOZIMWPDUNAS Of
formula I, or a 30 pharmaceutically acceptable salt or ester thereof. The
i nvention enconpasses _all steroisoners _of fornmula | and of the ather

conpoundéhuisenesbi PR n OTFEFERSH 1Ny 1a OPSHeRRdd YniSt P STHE UfSoditiént  of
the | DVBRE] ORwolleBRELRCD ADGYe, § m?llén?é}g)fomﬁ%rg"%a% dridiide dhase where

R1 35 an afe 1'n epen ently: aryl where nl is
zero oraogpé atdgwhere R -aryl is phenyl, 1 napht hyl , 2 napht hyI i ndanyl,

i ndenyl, 28 WD 03/043987 PCT/ Usoz2 37 dron h et raI | nyI
optional Iy substituted ‘W't H5fe, all%éﬁ t‘?ﬁ‘Prte]é3 1‘Foﬁ’}l % Eng%io

substit ygRt $ronHhke Adtididicd Aeldctiakkyh epbi eaajdy c&iﬂéﬁislttluig‘i‘cbﬂ\ﬂ th

one, two or three substituents selected fromthe group consisting of 10
Cl-1@8 abkyctg, aEklel -FBr, -€L, -OBf, -SH, - CON|, GIS:BL CEkC% al kORy,, alﬁldca

-NRl - aRl - | kox (R -aryl) Cl- C3 al koxy- - heter (B)
C2- C6 aﬁ%ﬁﬁhw% one ﬁﬁlta%bdou%ll ~&3bGhdO%Y ofs-emal 'ché-ugét |33%P\3/%') WReh
one, t\/\@etg aryw ee substituents 15 selected fromthe group consisting of
-F, - “Br , -OH, SH, -C=N, -CF3, d-C3 al koxy, and -NRl -aR -b, C1-C3
al koxy- (Rl aryI ) . C(B03 &- E@x%llqdﬁylhe‘v@r]@ap;ﬂb) qr (yoCZogblel Kyendsmi t h
one or t ti.onal, substlt ted vvlt ne t r.

subst i t8 gna%yseﬁggntsg&tlugg% tWeHgllr oarﬁe(:onm stifig o #SQCJE#%H

-OHs5 SHeleCeENd feloh €he (GrabioxpnsasdinyRicfaRiF b, -€lL; C3Ba| kexy- {OR - ar yi)

, Cl-C3 al koxy- (Rl-heteroaryl) i
SH, -C=N, -CF;, Ci-C; alkoxy, and -NRi-aRi-p, C1-Cz alkoxy-(Ri-ary1) s

C1-C; alkoxy- (Ri-neterocaryl) «
(C) Cy-Cs alkynyl with one or two triple bonds,
optionally substituted with one, two or three substituents
20 selected from the group consisting of -¥, -Cl1, -Br, -I, -OH, -
SH, -C=N, -CF3, Ci-C; alkoxy, and -NRj-aRi-p, C1-C3 alkoxy- (Ri-ary1) /s
C1-C3 alkoxy- (Ri-neteroaryl) »
(b) -F¥, Cl, -Br, or -I,
(E) -C3-Cg¢ alkoxy optionally substituted with
25 one, two, or three -F,
(F) -NRy-2Ry.3, where Ry.; and Ry.z are independently
selected from the group consisting of:
(1) -H,
(2) -C1-Cs alkyl optionally substituted with
30 one substituent selected from the group consisting of:
(a) -OH, and
(b) -NH,
(3) -C1-Cs alkyl optionally substituted with
one to three -F, -Cl, -Br, or -I,
35 (4) -C3-C; cycloalkyl,
(5) -(C1-Cy alkyl) - (C3-Cy; cycloalkyl),

(6) -(C1-Cgs alkyl)-0-(C1-C3 alkyl),
29



(D -F, d, -Br, or -1, (E) -Cl1-C6 al koxy optionally substituted with 25
one, two, or three -F, (F) -NRN-2RN-3, where RN-2 and RN-3 are

i ndependewDlog/043981 ect ed from the group consisting of: (1) PCHUS023703TCL- C6

al kyl optionally substituted with 30 one substituent selected fromthe
group consisting of: (a) -OH and éb) -NH2, (3) -Cl-C6 al kyl optionally
sub$tituted with one to thrdeé —Fz-Coalkemyl grith orgs qu)tuciqple
cycloalgédS(S) - (d-Cc2 alkyl) - (C3-C7 cycloalkyl) , (6) - (d-C6 al kyl)
-0- (d- al kyl) 29 WD 03/043987 PCT/ US02/ 37037 5 (7) -C2-C6 al kenyl wth
one or two double bonds, (8B)-€ER.E8 alynytl with aee orr twwe thdiglee bonds,
(9) -C1-C6 _al kyl chain with one double bond 10 and one triple bond, (10)
-Ri-aryP?n%ﬁere Ri-aryl is as defined above, and (11) -Ri -heteroaryl i

(G -0OH 15 (H -GN, (1) C3o7 _eyctoalxys ationaldy snbsddivitedbamd h
one, two or three substituents selected fromthe group consisting of -F,
- 030 - Band- pne- pHiplgHbongzN, -CF3, -NR -aR -b, C-C3 al koxy, C1-C3

2l koxy- (R _aryl) , O1-C3 alikgpy: o R helloar¥), ), 33 G aefnetd -4
y

above, and

( 11 ) 'Rl—heteroaryl J;
(G) -OH J;

15 (H) -C=N,

(I) C3-C; cycloalkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of -F¥, -Cl, -Br, -I, -OH, -SH, -C=N, -CF;, -NRi-aRi-p,
C1-C3 alkoxy, C;-Ci alkoxy- (Ri-aryi), C1-C3 alkoxy- (Ri-netercaryl)

20 (K) -CO-(C1-C4 alkyl),

(L) —-S03-NRi-aRi-b,

(M) —-CO-NRi.zR1.1, OTr

(N) -S80,-(C:-C, alkyl), or

(II) - (CHz2)ni- (Ri-netercaryl) » Where n; is zero or one and
25 where Rj-neteroaryl 18 selected from the group consisting of:
pyridinyl, pyrimidinyl, guinolinyl, benzothienyl, indolyl,
indolinyl, pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, phthalazinyl, imidazolyl,
isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl,

30 indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,
furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, oxazolopyridinyl, imidazopyridinyl,

where the Ri-netercaryi group is bonded to - (CHz)uni-
by any ring atom of the parent Rj.netercaryl group substituted by

35 hydrogen such that the new bond to the Ri.-netercaryl Jroup replaces
the hydrogen atom and its bond, where heterocaryl is optionally

substituted with one, two, three, or four of:
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(L) -S02-NR,-aR-b, (M -CONR-aRi-b, or (N -SO- (C1-C4 alkyl) , or (I
) - (CH2) ni - (Ri-heteroaryl) , where nl is zero or one and 25 where
Ri - het er oa0ywB/0#®8Bel ected fromthe group consisting of: pgriutonyio37

pyri m dinyl, quinolinyl, benzothienyl, indolyl, indolinyl, pryidazinyl,

pyrazinyl, |50|ndolyl iso ui nol yl qU|nazoI|nyI noxallnyl
pht ffal azi nyl, i dazol ¥ %}1S8§<a§okw~ BiercilH %—i%\% fHteqd hwith| ypme.

| ndol i z{ pyl or33ih'r'%‘éa%%!k§gb %az Zél'%t}’éd h?fﬂ%;%??é%ﬁ% ceﬁe&gwh@nwﬁ

furanyl, thren pyrr ol yl riazolyl,
t et razotJch3 0%AEQNOPY+Fdi nydl, | mgia,zopw,l di-oyl,, wbBre tbeNR -dust;er oayyd;
group is bonded to - ni - by any ring atom of the parent

- het e@b&@%’:gr@@@p ]&%S—ta t-ut eFibls 3F KRV odenT Sudt khat- thermew bBntfat o

the Ri an rou epI aces the hydrogen atomand its bond, where
het eroa%ﬁtg}r{g %"h%tﬁﬁag&}g substituted with one, two, three, or four of: 30
WO1@3/ 043987 PCT/ US02/ 3Z03T.5CE 1p1kengh atil apéi omaltiwo sdbebleuﬂo@dld\m th

one, or t iee sult))stl tuen(fis sel ect ed fromthe conS| n

1% WRsonb RIS FUBSE EUENE® SRLACIgHe ! LS "Gl T B g
-NRl _aRkabecE4aC3 rakk@te g 6.% e&ﬁexyuﬁ@ o@rl yim), ,-d3l- C3ral kpxy OH, -
(R -heteroaryl) , 10 (2) - al kenyl with one or two doubl e bonds

opti onaflly s(bNti taFed @it aﬂkpxiyv,\oaond t—mRee—,leu@sthetmtfﬁ_a saeida(Rleld afreom
t he groug consisting of -F, 1 -CN, -CF3, Cl1-C3
al koxy, ~8nd°T NRiL4R1 - %1kw]1er eCRf3a ﬁ?‘nh’loﬁ’—'b Gr ec-" Fi BPX@' (8’6 aa}illkyl CoiGacs

al lﬁ_@w 131 k LRy-aryl) , G-CG 15 al koxy- (RI- heteroaryl) (3)
- aakyﬁg? b ggx%ne y?r) two triple bonds, optionally substituted with

one tvvo or three subst(Bdudht§s sbkeayed vhiitdm ete group'cohsisl &ndporids, F,
-d, _BrptlohalgH substituted with one, two or three substituents

selected from the group consisting of -F, -Cl, -Br, -I, -OH, -
SH, -C=N, -CF;, Ci1-C; alkoxy, and -NR;-zRi.p, where R;., and Ri;.p are
20 -H or C;-C¢ alkyl, C;-C; alkoxy, Ci-C; alkoxy- (Ricaryi), Ci1-Cs
alkoxy- (Ri-heteroaryl) s
(4) -, Cl, -Br, or -I,

(5) -C1-Cs alkoxy optionally substituted with

one, two, or three -F,
25 (6) —NRy-2Ry-3,
(7) -OH,
(8) -C=N,

(9) C3-C; cycloalkyl, optionally substituted with
one, two or three substituents selected from the group
30 consisting of -¥, -Cl, -Br, -I, -OH, -8H, -C=N, -CF;, C;-Cs
alkoxy, and -NRi.aRi-p, where R;. and R;.p, are -H or C;-C¢ alkyl,
C1-C; alkoxy, C;-C; alkoxy- (Ri-ary1) , Ci-Cs a@lkoxy- (Ri-netercaryl)
(10) —-CO-(C;-C4 alkyl),
(11) -S02-NRi-zR1-p,
35 (12) —-CO-NR;_sR;.p, or
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SH, -C=N, -CF3, Cl1-C3 al koxy, and -NR -aRl -b, where Rl-a and Rib are 20 -H
or Cl1-C6 al kyl, Ci1-C3 al koxy, Cl-C3 al koxy- (R -aryl) , Cl1-C3 al koxy-
(R1- het erwarogioy3og7 (4) -F, A, -Br, or -1, (5) -Cl-C6 al korgTamsor/anat |y
substituted with one, two, or three -F, 25 (6) -NRN—2RN—3 (7) -OH, (8)

-C=N, (9) C3-C7 cycl oal gl, ogtlonally substituted wit one, twp or three
sub&tituents sel ected fiém rAg2gFouss 36KEbhsi ’S’ELFHgtBF pFOWEP that o,

-OH, N, 4 . N bthe\,‘m@éfbgﬁ énand |Rl-b are
-H or g‘!{h%%cg klﬁ q:e?ro he’”fﬁ? %9 3}’01@6'0% %I kox(gpéo(Rl aryl) , d-C3 alkoxy-
(R - hetmbaogé;l (10) - CO (Cl 4 al kyl) , (11) -802 NRl aRl -b, 35 (12)
-CO-NRi - aRi - 3/.0439 7 CT/U 37037 02- (Ad-c4

al kyl) , fbwht ﬁ%05g85 PHARS hl ?Cfoi’erageRll St erno erri}:ﬁ %'s not bonded
to the car bon chain byphahynpggnnabatawt, hgnnggyh@ﬁymentetaélangl% are

i ndependently: phenyl, 1- naghth yl, 2-naphthyl, tetralin 10 i ndanyl,

di Mdr oRBBARHY 6%h8d¥09a9ht; waﬁyd%?m Seﬁ%ﬂfa}lé’ylépoﬁ ptenyl each of
whi ch i i te t f ng
thL on, | BERPLQTBLY SUBELL UL dach bE 0R6r.( 43 Sbrilinge of sbestolian 1o
opti onaviyhsaohsti twbedrwhiteelbfohbe fwdlowinbr eebstbstientenwbisel eened

fromthe group consi st gof glC%alkl -F, -d, -Br, -1, -OH, -SH,
-C=N, -PeF3NeC?ars grkot 3 SLRBC-RBY 8B b, C1-C3 al koxy- (Ri-aryl) , Cl-C3
a|k0Xy (R -heteroaryl) , (1) ©;-Cs alkyl, optionally substituted with
15 one, two or three substituents selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -C=N, -

CF3;, C;-C3 alkoxy, and -NR;-aRi.p, Ci1-Cs; alkoxy-(Ri-aryi), Ci-Cs

al kOXY - (Ry -heteroaryl )

(2) -OH,
20 (3) -NOg,
(4) -F, -Cl, -Br, or -I,
(5) -CO-O0OH,
(6) -C=N,
(7) - (CH3) 9-2-CO-NRy-2Ry-3,
25 (8) -(CHz)-4~CO-(C;-C12 alkyl),
(9) - (CHz)¢-4-CO-(C2-Cy12 alkenyl with one, two
or three double bonds),
(10) - (CH3)9-4-CO-(C3-C31, alkynyl with one,
two oxr three triple bonds),
30 (11) - (CH;)-4-CO- (C3-Cy cycloalkyl),

(12) - (CH2) 0-4-CO-Ri_aryl,
(13) - (CH3) 0-4~CO-Ri-netercaryls
(14) - (CH:)0-4-CO-Ri-neterocycles
(15) - (CH3) g-4~CO-Ry.4 Where Ry, 1s selected
35 from the group consisting of morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,

homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
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(2) -OH, 20 (3) -N*2, (4) -F, -4, -Br, or -1, (5) -COOH (6) -C=N, (7)
- (CH2) 0-4-CONRN-2RN-3, 25 (8) - (CH2) 0-4-CO (Ci1-C12 alkyl) , (9) -
(CH2) 0-4wO0W03/043987 C12 al kenyl with one, two or three doulpce/usens®y7 (10) -
(CH2) 0-4-CO (C2-C12 al kynyl with one, two or three triple bonds), 30
(11) - (CH2)_0-4-CO (C3-C7 (;é(;loalk 1) , (12) - gCHZ) o-4-COEl-aryIs
(13P - Perpdlonyl cerRipPyeret odipyi W{lfﬁ? earbHIyoPP4180PRELRBRE M Syl €.
(15) - &@8Y ;0060 RPAAHDET B dnkaesebeckedy 89.1Tem &Nqghaup

consi sting o% nmor pho |ny?, f hi'omor phol T nyl", “pi perazi nyl, pi peridinyl,
honmonor phol i nyl, honot hi onodphdl Fd¢H,) o-hoBidt Ot Rwverphet ¢ ni-s St oxsebected
honot hi j%:m)r pﬁol [ n1¥l S, S-di oxi\iﬁe 3§_V\D 03/ 043987 PCT/ US02/ 37037 5

pyrrol i h§P™ahd® p§t PoPi GPRTESWhEPeC8ach group is optional |y substituted with
one, two, three, or four of: Cl-Cg)atkyd, 1k68)L, (CH2) 0-4-CO-O-RN-5 where
RN-5 is selected fromthe group consisting of: (a) d-C6 al kyl, 10 (b) -
(CA®) o0-2- (R-aryl) (c) C2-C6 alRényl(CHoht-at fRnervohe or two ~ doubl e bonds,

(9), 5210, by centet a2 one (0 iy L bomd Al 5 o
double bonds,
(d) C,;-Cs alkynyl containing one or two
triple bonds,
15 (e) Ci3.C; cycloalkyl, and
(£) -(CHz) 0-2- (Ri-netercaryl) s
(17) -(CHz)0-4-SO2-NRy-2Ry-3,
(18) -(CHz)(-4-S0-(C1-Cs alkyl),
(19) - (CHz)0-4-502-(C1-Cyz alkyl),
20 (20) -(CHj) g-4-S05- (C3-C; cycloalkyl),
(21) -{(CHj)g-a-N(H or Ry.s )-CO-0O-Ry.5 where Ry.
s can be the same or different,
(22) -(CH;)9-4s-N(H or Ry.s )-CO-N(Ry.5)2, where
Ry.s can be the same or different,
25 (23) - {(CHj) 0-sa-N-CS-N(Ry-5) 2, where Ry.s can be
the same or different,
(24) -(CHj)9-4a-N(-H or Ry.s) ~-CO-Ry.» where Ry_s
and Ry.» can be the same or different,
(25) - (CHj) ¢-2-NRy_2Ry-z where Ry.; and Ry.z can
30 be the same or different,
(26) - (CHz) 0-4~Ry-4,
(27) -(CHz)-4-0-CO- (C1-C¢ alkyl),
(28) - (CHz)0-4-0-P(O) - (ORy-ary1-1) 2 where Ry-aryi-1
igs -H or C;-C, alkyl,
35 (29) - (CH3z) 0-4-0-CO-N (Ry-5) 2,
(30) -(CHz)-4~O-CS-N(Ry-s5) 2,
(31) -{CHz) 0-4-O- (Ry-5) 2,
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(17) - (CH2) 0-4 - S02 -NRN-2RN-3 (18) - (CH2) 0-4-SO (d-cC8 al kyl)
(19) - (CH2) 0-4-sS2- (Ci1-C12 alkyl) 20 (20) - (CH2) 0-4-Ss@- (C3-C7
cycl oal kyWp 03/0§328) - (CH2) 0-4-N (H or RN-5 ) -CO O RN S ROFUSORN03B5 can be
the sane or different, (22) - (CH2) 0-4-N (H or RS ) -CON (RNS) 2,
where RN-5 can be the same or dlfferent CH2) 0-4-N-CS-N (RN-S)
2, Where RN-5 can be the saig) or Gﬁi)foe#éht 1%325& 2) 0-4-N (-H or
RN-S) -CORN-2 where RN-5 &El-g éHff )ama or different, (2 5) -
(CH2) 0-4 - NRN-2RN-3 where b a NS can 0 Be the same or different,
(26) - (CH2) 0-4-RN-4, (27) (34QG42¢HQ)(44@C@1-(C€1aCByéI kpk)iof28)ly- (CH2)

0-4-0-P (O is -H., or C4 al kyl, 35 (29
- (CH2)® ‘éb%t{;éfe?ﬁ Whﬁ‘% ?19, t"@@) tﬁl\%élquol?}% Bre&ive( /R s) 2, y(31) (29
(CH2) 0-4-O (R\V-5) 2. 33 Wp3§/ D430BEROBAIG/37037 5 (32) - (GR)
0-4-0- ( RN-5) 2-COOH, (33) - (c2) 048 | BN-5) 2, (34) - (CH2). 0-4-0-
(CLOC6 al kyl optionally subséit Refswialkesne whsh tCPfF%eorf oti¥© Souilee

I)EI)’IdS(giED%I onaggtgéﬁl%ﬁ%ﬁle JCQt(% 1% %Eengllg(%th_gne_@ﬁ tvv%IdOUQI -eSH

-GN, -Ghg, CéHC3 @H@oxywt(g cNRE - aRkdy, ClonC3 1 KO Y5, (d%l-c3aayk&>xy @l_
al koxy- (RL- heteroary ) 37) C2-C6 al kynyl with one or two triple
aryl) , C1-C; alkoxy-(Ri- -heteroaryl/ s

(37) Cy-C¢ alkynyl with one or two triple

15 bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -8H, -C=N, -CF;, C;-Cs; alkoxy, or -NRi-aRi.p, Ci1-C3 alkoxy- (Ri-
aryl) » C1-Cs alkoxy- (Ri-netercaryl) s

(38) -(CH;) -2~N(-H or Ry.s5) -S0;-Ry.» where Ry.s
and Ry.» can be the same or different, or

20 (39) - (CHjy)g-4- C3-C; cycloalkyl.

In yet another embodiment, R; and R; are independently Ry-
1C(0) -; and
Ry-1 1S Ry-neteroaryl Where Ry-hetercaryli 18 selected from the group
consisting of:

25 pyridinyl, pyrimidinyl, quinolinyl, benzothienyl,
indolyl, indolinyl, pryidazinyl, pyrazinyl, isoindolyl,
isoquinolyl, gquinazolinyl, quinoxalinyl, phthalazinyl,
imidazolyl, isoxazolyl, pyrazolyl, oxazolyl, thiazolyl,
indolizinyl, indazolyl, benzothiazolyl, benzimidazolyl,

30 Dbenzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, oxazolopyridinyl,
imidazopyridinyl, isothiazolyl, naphthyridinyl,
cinnolinyl, carbazolyl, beta-carbolinyl, isochromanyl, chromanyl,
tetrahydroisogquinolinyl,

35 isoindolinyl, isobenzotetrahydrofuranyl,

isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl,
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15 bonds optionally substituted wwth C1-C3 al kyl, -F, -, -Br, -1, -0OH,
-SH, -C=N, -CF3, Cl1-C3 alkoxy, or -NRi -aRl -b, Cl1-C3 al koxy- (R1- aryl) ,

Cl - C3 al kewy3/ 043387 het eroaryl) , (38) - (CH2) 0-4-N (-H or PRWNAS)2/38682- RN- 2
where RN-5 and RN-2 can be the sane or different, or 20 (39) - (CH2) 0-4-
C3-C7 cycloalkyl, - In yet another enbodinment, RlL and R3 are_independentl|y
RN BC (Ryridep@ptd iV, | BemRe ket erburyPLwRerEl R\PARTRT BaF iy o et &It e
fromt ggﬁyp consisting of: 25 pyridinyl, pyrimdinyl, quinolinyl,
benzot hi enyl”,” " indol yl, indolinyl, pryidazinyl, pyrazinyl, isoindolyl,

i soqui nodéytodpokabyd) | byiazgoyhoxahengkazphyhal akzéngthiazindhzol yl ,

i soxazolyl, . pyrazolyl, oxazolyl, - thiazqlyl i ndol i zi nyl o1 ndazo

bensot FASHH IR b PATaRB R P LY 50 BEAIBTOrRRYTSY bt andt SRl BRgFoLYT.
pyrrol ydi hpasehazol ¥bxazi R adi B&ekykoxkt iagd| Ybentekaszayyl ,

oxazol opyridinyl, imdazopyridinyl, isothiazolyl, naphthyridinyl,

ci Aol i Ay daehbenrel yPthbeealyar bBENAGPYTAEYE hr BRRAGF1ERY BABNY ! |
tetrahxg§8%§9 inolinyl, 35 isoindolinyl, isobenzotetrahydrofuranyl,

i sobenzote rot hi enyl, isobenzothienyl, benzoxazolyl, 34 WO 03/043987
PCT/ US02/ 37037 5 pyri dopyridhayé, thenkphatsahydgnpbupanyl bonded by any
benzot et rahydpot hi enyl,  purinyl, benzodi oxo , . triazjnyl, phenoxazinyl,
Dhenot HLOTIGT Chbs B FaRRy i serrot HPEO0Py PUDEFi b 63y Y agPosen S6eh

i m dazothiazohy! newdbbyEr 08eREE SRXAZI NN REARAIS XAZI Vs DeNZ)@Zbder , 10
di hydr obenzi sot hi azi nyl, benzopyranyl, Benzgthlogyranxl, coumari nyl, where
t h& 5RN- eemr @ad yi t grioopd; swhekhdedebgraayyl is optionally substituted

with one, two, three, or four of:

(1) C1-Cg alkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of C;-C; alkyl, -¥, -Cl, -Br, -I, -OH, -SH, -C=N, -

20 CF;, C1-C3 alkoxy, and -NRi-zRi.p, C:i-C; alkoxy-(Ri-azy1), Ci1-Cs

alkoxy- (Rl—heteroaryl) ’

(2y -oH,

(3) -NOg,

(4) -¥, -Cl, -Br, or -I
25 (5) -CO-OH,

(6) -C=N,

(7) -(CHz) 0—4‘CO_‘NRN—2RN-—31

(8) - (CHz)0-4-CO-(C1-Cy2 alkyl),

(9) -(CH;)9-4-CO- (C2-Cy2 alkenyl with one, two
30 or three double bonds),

(10) - (CHz)0-4-CO-(C3-C1> alkynyl with one,

two or three triple bonds),

(11) -(CH3)¢-4-CO- (C3-Cy7 cycloalkyl),

(12) - (CH2)0-4-CO-Ri-ary1,
35 (13) - (CH2) 0-4~CO-Ri-netercaryl:

(14) - (CHz) 0-4~CO-Ri-neterocycles

)

(15) - (CHz) 9-4-CO-Ry-4,
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atom of the parent RN-heteroaryl group substituted by hydrogen such that
the new bond to the RN-heteroaryl group replaces the hydrogen 15 atom and
its bond,weleneIkret eroaryl is optionally substituted w tRCoOMESP2/8M87 three,

or four of:

(1) Ci1-C6 al kyl, optionally substituted with one, two or three

substituents sel ected fromthe gr @"i consisting of C1-C3 alkyl, -F, -d,

-Brp -1,
al koxy-
(4) -F,

vol

CHZ)5

-OH, -SH -C=N, 20l@F3:(

@3 AKGR Nfand -NR _aR b, Cl1-C3

Rl-aryl) , Cl-C3 1 h 2)-OH  (3) -NC®,
fo,afér? or -1 a(é?”%%ﬂ%f kl‘(37)(-) (CH2) (%)
?-4-CONR:\|[<2RN|-3 (ﬁ) - (CHQJ)gD 44@&} o(asml(zzlar:kya)kylxg) -"(CH2) 0-4-CO
C2-Cl12 al ken W t th doybl 10) - (CH2
0-4-CO (C2- A2 al kynslnevvl tﬁ"%h (8%%&9 6r%h cgjeqel ‘ﬂéy%bnfjs)) (1(1) -)(CH2)

-C0 (@3-C7 cycloal kyl) (;écl)2) (cﬁ%@ 0. 4-(EX>RL_Afdibad3b/1)13) - (CH2)
CO- R _heteroaryl, (14) (CH2) 4- CO- R1_het erocycle (15) (CH2)
CO RN 4, 35 WD 03/ 0439812 PCTY U@@ﬁ/o 3rOBH F (R6) )--GTHP)RGs Jrices BN 5,

(CH 02 NRN- OH2) 0-4-SO- (O -C5 alkyl) , (19
ﬁg&%n%o%%% OZ‘IR'&%&(IJE%ZO)(- (%ZHZ) 0oa s (CB?C7yc§/cIoaI( kyl))

(CH2) 0-4-N (H or (RN S- Y CHOGQ-OINR¥E SMr e )RMEO-N (Ry-5) 2, where

Ry-s can be the same or different,

(23) - (CH2)0_4—N-CS-N(RN_5)2, where Ry-5 can be

15 the same or different,

(24) - (CH2)0_4—N(—H or RN_5) -CO-Ry-2 where Ry-s5

and Ry.. can be the same or different,

(25) —(CH2)0_4—NRN_2RN_3 where Ry-2 and Ry-.3 can

be the same or different,

20

(26) -(CHz) 0-4-Ru-4,
(27) - (CHy) 9-4a-0-CO- (C1-C¢ alkyl),
(28) - (CH3) 9-2-0-P (O) - (ORy-ary1-1) 2 where Ry-aryi-1

is -H or C;-C, alkyl,

25

(29) - (CHz) ¢-4-0-CO-N(Ry-5) 2,

(30) - (CH;)0-2-0-CS-N(Ry-s) 2,

(31) - (CHz)0-4-0- (Ry-5) 2,

(32) - (CHz)0-4-0O- ( Ry-s5)2-COOH,

(33) - (CHz)0-2-S-( Ru-s) 2,

(34) - (CHgz)-4-0-(C1-Cs alkyl optionally

30 substituted with one, two, three, four, or five -F),

(35) Ci3-C; cycloalkyl,
(36) C3-Cg alkenyl with one or two double

bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,

-OH,

35 aryl) [

-S8H, -C=N, -CF;, C;-C; alkoxy, or -NRj; Ri.p, Ci1-C; alkoxy- (Ri-
C1-C; alkoxy- (Rl—heteroaryl) ’

(37) C2-C¢ alkynyl with one or two triple

bonds optionally substituted with C;-C; alkyl, -¥, -Cl, -Br, -I,

36



5 can be the sane or different, (22) - (CH2) 0-4-N (Hor RN-S) -CON
(RN-5) 2, where RN-5 can be the sane or different, (23) - (CH2) 0-4-N-CS-N
(RN-5) 2,woleneIRN-5 can be 15 the sane or different, (22CTASOIZB@37 0-4-N
(-Hor RN-5) -CORN-2 where RNv5 and RN-2 can be the sane or different, (2
5 - (CH2) 0-4 -NRN-2RN-3 where RN-2 and RN-3 can be the sane or

di f feer en®H, 26SH26) C=N( CHRF10- @: RN 41KX7), -ox CHIR:1-Rdn O GOC3( €1lkG8yal(Ryl )
(28) - (CH2) 0-4-O 0) - (ORN-aryl-1) 2 where RN aryl-1 is -Hor Cl-C4
al kyl , 29)/ -Col(éaz?fbg’zfg’o(éehﬁre(f@m%y 2, 25 (30) - (CH2) 0-4-0OCS-N (RN-5)
2, (31) - (CH2) 0-4-0- (RN{BE)2. (6B2),;-10CHR) 0B H:. O - 6ORM5) e, (33)
- (CH2) 0-4-S- ( RN-5) 2, (34) - (CH2) 0-4-0- (C1-Co alkyl optionally 30
subst i t @nddRmit AaBnbe EWE, SeReeer fafferentsi @& -F), (35) C3-C7 cycl oal kyl,
(36) C2-C6 al kenyl with one g tw oybl e ~band i |y substituted
Wth CL.C3 alkyl  -F —c. g \-Aﬁ,cg[z?‘bﬁ, S -‘%éf%ﬁfoa?%?%,' d-C3 al koxy, or
-NRlo-aRl _b, CA-G3 dlkekygr (ddboditemtyl R:, Gt CB; aakekoydeqRiddret By oapyl )
(37) C2-C6 al kynyl. with one or two triple bonds optionally substituted
with ClREP)ar kyPhd. Ry s Benyly, 1328 bst 0493872 Peawidynk 3763715 Qfoy,
-SH, - Gali cnChE3y Bl IpXx¥upet it MReaaRlidh She Crabk By -chfe o2M WhHe .

C -C3 al koxy- (R -heteroaryl) , (38) - (CH2) 0-4-N(-H or RN-5) -S02-RN 2
wher e RfpblowhdgRuDsgar Uusattshewkapke oendilid ecbat sagre or different and

are:
15 (1) C1-C¢ alkyl, optionally substituted with
one, two or three substituents selected from the group
congisting of C;-C; alkyl, -¥, -Cl, -Br, -I, -OH, -SH, -C=N, -

CFs, C1-C; alkoxy, and -NRizRip, Ci1-C3 alkoxy- (Ri-ary1), Ci1-Cs
alkOXY‘ (Rl—heteroaryl) r

20 (2

(5) -CO-OH,
(6) -C=N,
25 (7) - (CHz) 9-4~CO-NRy.2Ry-3,
(8) -(CHz)0-4-CO-(C1-Ci2 alkyl),
(9) -(CHz)-4-CO-(C2-C12 alkenyl with one, two

or three double bonds),
(10) -(CHz)¢-4-CO-(C3-Cyy alkynyl with one,
30 two or three triple bonds),
(11) -(CHz)-4-CO- (C3-Cy cycloalkyl),
(12) -(CHz)0-4-CO-Ri-ary1,
(13) - (CH3) 9-4-CO-Ri-neterocaryl s
(14) -{(CH3)0-4-CO-Ri-heterocycle:
35 (15) -(CH,)9-4a-CO-Ry-s where Ry.s 1is selected
from the group consisting of morpholinyl, thiomorpholinyl,

piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
37



(39) -(CH04- C3-C7 cycloalkyl. 10 In a further enbodinment, Rl and R3 are

i ndependently RN - 1C (O -; and RN1 is phenyl, 1-naphthyl, or 2-naphthyl,
each of Wwbioal43987 optionally substituted with one, two or PChrusSe2/af03t he

foll owi ng substituents which can be the sane or different and are: 15 (1)

Cl-C6 al kyl, optionally substituted with one, two_or three substituents
sel B¢t AP Hr PRI RRRLEY £ oRsPEifRg BPreabegmarrplingl Scp-digride; .oy,

-SH, -C=N...- : b = - - 1)
ey B T B AL sn R itays o G B o)
or -1, sigtiGR&H with ofsN, t@5, (Three( Ch2) f6us- QO NRREZRN=3kY(8) - (CH2)
or three. doubl e bonds), ' (10J18) (LY -4 G50 (s G Kyl i 19 G 30
e o Lounsdighagboidebint il er(09) S 05 (03¢ orelanlio) (1)
0_40CO R -heterocycl e, 35 (15) - (RCHZ)-@ £1&BIRN 4 where RN-4 i s sel ect ed
fromthe group consisting of mrﬁ%fl i_g&% t hi rrph)ol i nyl, piperazinyl,

hi

pi peridinyl, hononorpholinyl, ho "D )p°ﬁ%)'| Iy Y '37 WD 03/ 043987
PCT/ US02/ 37037 5 honot hi onor phol(ehyC,-&0xildenytiormairitiadmimghanenyr two
S S 4 % iBle ponds,
(d) Cz-Cs alkynyl containing one or two
15 triple bonds,
(e) C3.Cy cycloalkyl, and
(£) - (CHz) 0-2- (Ri_hetercaryl) «
(17) -(CHz) 0-4-S02-NRy-2Ry-3,
(18) - (CHj)0-4-S0-(C1-Cg alkyl),
20 (19) - (CHjy) 0-4-803. (C1-C312 alkyl),
(20) - (CHjz) g-a-S05- (C3-Cy cycloalkyl),
(21) -(CHz)¢-4-N(H or Ry.s )-CO-O-Ry.s where Ry.
s can be the same or different,
(22) -(CHj) g-4s-N(H or Ry.s ) -CO-N(Ry-5)2, where
25 Ry.s can be the same or different,
(23) - (CHjy) 90-4-N-CS-N (Ry-5) 2, where Ry.s can be
the same or different,
(24) - (CH3) ¢-4-N(-H or Ry.s5) -CO-Ry.z where Ry.s
and Ry.» can be the same or different,
30 (25) = (CH,) 9-2-NRy-2Ry.3 Wwhere Ry.; and Ry.3 can
be the same or different,
(26) - (CHz) 0-2-Ru-4,
(27) -(CH3) ¢-4-0-CO- (C1-Cs alkyl),
(28) -(CHz) 0-4-0-P(O) - (ORy-ary1-1) 2 where Ry-aryi-1
35 is -H or C;-C, alkyl,
(29) - (CHz2)0-4-0-CO-N(Ry-5) 2,
(30) - (CHz) 0-4a-O-CS-N(Ry-5) 2,

38



pyrrolinyl and pyrrolidinyl where each group is optionally substituted
with one, two, three, or four of: Cl-C6 alkyl, (16) - (CH2) 0-4-CO O RN S
wher e RN-WOI0s/0s®BEcted fromthe group consisting of: 10 Pey/uSh/e&e3al kyl ,
(b) - (CH2) 0-2- (Ri-aryl) (c) C2-C6 al kenyl containing one or two double
bonds, (d) C2-C6 al kynyl containi n one or two 15 triple bonds, (e) C3-C7
cychoal kyl, and (f) - (CH2Y3D 2= ((RoheCorFarylzy , (17) - (CH2)
0-4-802-NRN—2RN—3, (18) - ( % 0 C | k 20 (19) - (CH2)
0-4-S2- (C1-C12 al kyl) , %—% (%—@) 831(%256} &bg 7 cycloal kyl) (21) -
(CH2) 0-4-N (Hor RN-5) -CCT RMG{M%—@H\I—RNSS)@an be the sane or
different, (22) - (CH2) 04N(H -CO-N ) 2, . whe 25 RN-5
can be the sanme or di fferenﬁ“‘(Z’&?éH2 cer)” WJZICF\I-%(??\FB ?If%here RN 5

can be qiihe- samE@rwithfenent ywd 24 hred CHEQuP; 4o fﬂfborFRN' S) -CORN2
where RNF5  and RN-2 can be the sane or different, 30 (25) (CH2)

0- 20NRN- 2RN- 3 where RN-2 anéBRN-@-€ancybdophydane or dlfferent (26) -
(0~ (R aryl-1) 2 where REar§e- 1 35KEET e o abky i 20y B2 Eore).
0- 4- O Gk RdpD)oRally30hbst{ EH2ed0wdt R CS- O (RS, 2 F, 38Cl —Br, -1,
-OH, -SH, -C=N, -CFi;, (C;-Cz; alkoxy, or -NR;.zRi.p, C1-C; alkoxy- (R;.
aryl) » Ci1-Cs alkoxy- (Ri-neterocaryl)
15 (37) C3-C¢ alkynyl with one or two triple
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -S8H, -C=N, -CF;, C;-Cz; alkoxy, or -NR;-zRi.p, C1-Cz; alkoxy- (R;.-
aryl) » C1-C3 alkoxy- (Ri-nheteroaryl) s
(38) -(CH;)¢-4s-N(-H or Ry.s5) -SO05~-Ry.2 where Ry.s
20 and Ry., can be the same or different, or
(39) -(CHy)¢-4- C3-Cy; cycloalkyl.
In still another embodiment, R; and Rz are independently Ry.
1C(0) -; and
Ry-1 is phenyl optionally substituted with one, two or three of

25 the following substituents which can be the same or different

and are:

(1) C1-Cg alkyl, optionally substituted with
one, two or three gubstituents selected from the group
consgisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -C=N, -

30 CFs;, C;-C3 alkoxy, and -NRj.aRip, Ci-Cz alkoxy- (Ricary1), Ci1-Ca
alkoxy- (Ri-netercary1) s
(2) -OH,
(3) -NOg,
(4) -¥, -Cl, -Br, or -I,
35 (5) -CO-OH,

(6) -C=N,

39



WD 03/ 043987 PCT/ US02/37037 5 (31) - (CH2) 0-4-0- (RN-5) 2, (32) - (CH2)
0-4-0- ( RN-5) 2-COOH, (33) - (CHz) 0-4-s- ( RN5) 2, (34) - (CH2) 0-4-0-
(d-Co6 alwglosoponal |y substituted with one, two, threepPCrasn/3m87five
-F), 10 (35) C3-Cr7 cycloal kyl, (36) C2-C6 al kenyl with one or two double
bonds optionally substituted W|th Cl-C3 al k -ad, -Br, -1, -0OH -SH,
-C3N, -CF3, C1-C3 al koxy, of7)- NRECHsRe-45C0 CN%@:{?Rﬁﬁkoxy (R1- aryl) , O-C3

al koxy- (Rl-heteroaryl) |, (37 cal-kyayt. Wzt h-ane or two triple
bonds optionally substltutéggwt%%% k(F ma (Y,Iq -1, -OH -SH,

-C=N, -CF3, Ci1-C3 al koxy, o(r9) NRI CEelRb - 4bCOCJ§C€3CaI Iad%;enY@RlWlthapﬂe), twel- C3

al koxy RI het ey oar.y - (CH2) 0-4-N (-H or RN 5) -S2-RN-2 where
RN S C%"@?ilr‘?%)beort‘# 'sane or different, or (39) -(CH)0.4- C3-C7

cycl oaI kyI In still anotheri@bodimept,-BL (@dcR3 adkgryldegendenid,y RN -
1C (O - ; and RN-1 is phenyl optlonally substituted wth one, two or three
of 1025 tivse dfroldteiend wiobst iReRdt)s: whi ch can be the same or different and

are: (1) C1-C6 al kyl, optlo%ly §&p tltlétoeckd/\ll_&h maim)or t hree
e

substituents sel ect ed from roup donsi stT ng of Ci-C3alkyl, -F, -d,
-Br, -1, -OH, -SH, -C=N, SOlZ)F?r(CCH.z-)G&-@de@xya,ryland -NR, -aRl1_b, C1-C3

al koxy- (Rl-aryl) , C1-C3 %oxy R1- h eroaryl) , (2) -OH (3) -NO,
(4) -F, -4, -Br, or -1, 3@1 5) (%Ea) R et

- (CHz) o- 4“CO Ri-neterocycle:

15 (15) - (CH,) g-4-CO-Ry.4 where Ry., is selected
from the group consisting of morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally

20 substituted with one, two, three, or four of: (C;-C¢ alkyl,

(16) - (CH,) g-a-CO-0-Ry.5 where Ry.s 18 selected
from the group consisting of:
(a) C1-Cs alkyl,
(b) - (CH2)o-2- (Ri-ary1) ,

25 (c) Cy-C¢ alkenyl containing one or two

double bonds,
(d) C;-Cs alkynyl containing one or two
triple bonds,
(e) C3.Cy7 cycloalkyl, and
30 (£) =~ (CHz) 0-2- (Ri-heteroaryl)
(17) - (CHz) 0-4-SO2-NRy-2Ry-3,
(18) = (CHy)0-4-SO- (C1-Cg alkyl),
(19) - (CHz)0-4-802-(C1-C12 alkyl),
(20) - (CH,) ¢-4-805- (C3-Cy cycloalkyl),
35 (21) -(CHy) ¢g-4-N(H or Ry.5 ) -CO-O-Ry.5 where Ry-

s can be the same or different,

40



(6)
(8) -

wi th one,

-C=N, 39 WD 03/ 043987 PCT/ US02/37037 5 (7) - (CH2) 0-4-CO NRN- 2RN- 3,

(CH2) 0-4-CO (C1-Cl12 alkyl) , (9) - (CH2) 0-4-CO (C2-C12 al kenyl
wi th one,wowa/043987 t hr ee doubl e bonds), (10) - (CH2) O0-4- Cect(usaz/emn27 al kynyl
10 two or three triple bonds), (11) - (CH2) 0 4-CO (C3-C7

cycl oal kyl)
0_4-CO- R1 heteroaryl

V}?eﬂee R %

0- 4- CO-RN:

nor phol Thy1

honDthlonDrphollnyI

S, S-di oxi
substit
8:14C600 IOl-(R:\I-S where RN-5 is(sghected,) fg;qml;l@?b?r}@lyp) C@@smgl‘mge@é R{8)

al ky c
onéOor an@ Rdeoubhle bentse €€W802r061§fﬁyﬁytrcontalnlng one or two triple

Ecezu)qz)csoczt 2 ﬁ%ﬁ%k@%yd(iﬁﬁ £ d\ﬁ?“)* 2%1“%8-% S e k%fga}‘lg) i

(CH2) Ood- SER- s&@d- 612daFRykEnt, (20) - (CHZ) 0. 4-SC2- (C3-C7 cycl oal kyl)

bonds,
(17)

15

20

25

30

35

%dsﬂi‘g

. (12)

- (

hlonnrph

(b)

yrroll
hobngt

h

(CH2

CH2) 0 4-CO-RL aryl, (13) -
(14) (22} CH2§?H@>_ s O IRIOR e s oby% AV (Rigs (215)vherecHp)
§¥e%§f¥grgﬁ@n1the group consi sting of
|ny pi'perazinyl, piperidinyl, hononorpholinyl,
onot KRB IoF [HaEE ) g1y N-SEDXN Ry SManamrmNphohnn;vb

and pyrrolidinyl where each group is optionally 20
B5el

®Ofpree, or four of: Cl-C6 alkyl, (16) - (CH2)

0-2- (Ri-aryl) , C2-C6 al kenyl contal ning

(26) - (CHz) 0-4-Ry-4,
(27) - (CHy) ¢-4-0-CO- (C1-C¢ alkyl),
(28) - (CH;) 0-2-0-P (O) - (ORy-ary1-1) 2 where Ry-aryi-1

is -H or C;-C; alkyl,

(29) - (CHz) 9-4-0-CO-N(Ry-5) 2,

(30) - (CHz) ¢-4-0-CS-N(Ry-5) 2,

(31) - (CHz)0-2-0O- (Ry-5) 2,

(32) - (CHz) 0-4-0-( Ry-5) 2-COOH,

(33) -(CHz)0-4-S-( Ry-s) 2,

(34) - (CHjz)¢-4-0-(C1-C¢ alkyl optionally

substituted with one, two, three, four, or five -F),

(35) C3-C; cycloalkyl,
(36) Cy-Cg¢ alkenyl with one or two double

bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,

-0H,

-SH,

-C=N,

-CF3, C;-C; alkoxy, or -NRj-aRi-p, C1-Cs; alkoxy- (Ri-

aryl) + C1-Cs alkoxY" (Rl—heteroaryl) ’

(37) C3-C¢ alkynyl with one or two triple

bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,

-OH,

~SH,

-C=N,

-CF3, C;-C3; alkoxy, or -NRij-aRi.p, C1-C; alkoxy- (Ri-

aryl) , C1-C3 alkoxy- (Rl-heteroaryl) ’

(38) - (CH2)0_4"N(—H or RN-S) "SOZ—RN_z where RN_5

and Ryx.» can be the same or different, or

.
14

and

(39) -(CHz)g-a- C3-C; cycloalkyl.

In another embodiment, R; and Rz are independently Ry-1C(O) -
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35 (21)
or diff
RN-5 )

(CH2) 04N—CS—N(RN—5) 2, where RN-5 can be the sane or different, (24)
(CH2) 0-4-N (-Hor RN5) -CORN-2 where RN-5 10 and RN-2 can be the sane
or &iffBrents pemyl.of cppich- 4s - NRRE oL By whebat R bedndi Ry 8n@antWhe t he

558 ‘%ﬁ@fﬁl&%@g a@%é&ﬁ%@wﬁ#’ﬁ%ﬁ?e ER 5510505

sane OI’
al kyl ),

- (CH2) 0_4-N(Hor RN5) -COORNS5 where RN 5 can be the sane

erent, 40 WD 03/ 043987 PCT/ US02/37037 5 (22) - (CH2) 0-4-N (H or
-CWI)Ns(OH‘SISB) 2, where RN 5 can be the sane or dif Perarmsn/37028) -

or Cl- Cdllﬁfdﬁydar;t(a'hﬁk)l aréCHZ) 0-4- O CO- N ( RN—S) 2," (30) -
0-4-O CS-N(RN-S) 2, (31)

RN-5) 2- COCH,

(33) - (C) ¢ %PJCSCG( 353) 2OP‘% &afﬂ(cﬁé%%l‘gt %-i%ég-

(

al kyl opféonably gubstifgried wibBr 9BBent W0, dhiR@ed OWroWr tf:hé’e gEbup( 35)
C3-C7 cycl oal kyl, 25 (36) C2-C6 al kenyl with one or two double bonds

optLloonad:dnyssuthgtufedfl\f\ci mIItyE,S aFkyI—Cl F.- B—ICI -I-,Brs0H| —SH,O—| -¢8SH, -C=N,
-CF3, d-C3 al koxy, or - rglql - C3 al kox (% % - C3_al koxy-
EFoar ity C3 (%]71}@@@065‘ ker}?l -efithr orfe" k‘P’FYpK 1- alare bondks Ca

(R - het

optionah]y-sybskjtuted with d-C3 alkyl, -F, -d
COrs, G Eo’!x“é =

koxy -
RN- 5

15

20

25

30

35

aRl -b, d - C3a|koxy- (Rl aryl) , Cl- C3 al
(R1- heteroaryl) : (38?)- @T@HZ) 0-4-N(-H or RN-5) -S02-RN-2 where

(3) -NOz,

(4) -F, -Cl, ~-Br, or -I,

(5) -CO-OH,

(6) -C=N,

(7) - (CHz) 0-4-CO-NRy-2Ry-3,

(8) =-(CHz)0-4-CO-(C1-Cyz alkyl),

(9) -(CHz)0-4-CO-(C2-Cy» alkenyl with one, two
or three double bonds),

(10) - (CHj)-4-CO-(C2-Cy12 alkynyl with one,
two or three triple bonds)

(11)

(12)

- (CH3) 9-4-CO- (C3-Cy7 cycloalkyl),
- (CH3z) 0-4~CO-Ri-ary1,

(13) - (CHz) 0-4~CO-Ri-neteroaryl s

(14) -(

(15) -(

- (CH3) 0-4-CO-R1-heterocycles
- (CH3) g-4-CO-Ry_4 where Ry., is selected
from the group consisting of morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally
substituted with one, two, three, or four of: C;-C¢ alkyl,

(16) =-(CH;)(.4-CO-0-Ry.5 where Ry.s is selected
from the group consisting of:
(a) C;-C¢ alkyl,

(b) - (CHz) g-2- (Ri-ary1) ,
42

-OH -SH -C=N,



and RN-2 can be the sane or different, or 35 (39) - (CH2) 0.4- C3-C7

cycl oal kyl . I n another enbodinent, R1 and R3 are independently RN-1C(O) -
and 41 WWO03B04B3887 PCT/ US02/ 37037 5 RN-1 i s phenyl of whipchiss2/apst onal |y
substituted with one, two or three of the follow ng substituents which can
be the sane or different and are: (1) Cl1-C6 al kyl, optionally substituted
with one, two or three substl t ubRt sCrdleepll E@TWH 0 FPPRE 1§ HEp ONE0 CE0 KPSt i ng
of Ci- , -1, -OH, -SH, -C=N, CF3, Cl-C3 al koxy, and
-NR, -a %@f%lbﬁga‘l koxy- (R| aryl) , Cl-C3 al koxy- (Rl-heteroaryl) i (2)
OH, (3) -NO2, 15 (4) -F, -d, {®,CHCs blkyhy)l <OCBtGHNiQG) on€=Nr EWwp -

(CH2) 0-4- (8) - (CH2) 0-4-CO (C1-C12 alkyl) , 20 (9) - (CH2)
0-4-cot 1(@1%[\%%% en?ﬂldvvlth one, two or three double bonds), (10) - (CH2)
0-4-CO (C2-C12 al kynyl wth oneq t@pcgrc @Iggl}t: iple bonds), (11) - (CH2)
0-4-CO (C3-C7 cycloalkyl) 25 (12) (CH2 E R -aryl, (13) - (CH2)

0- 40CO- R1- heteroaryll (14) (17XCHQ§HJO-044— Jhé%Neir 0cy&d €% Rud S )whe{CHR)
0-4-CO RN-4 e% romthe group consisting of

nor phol i r%?ln \@%hl ormr (ﬁ [ nyId pi pe’r azinyl, piperidinyl, homonorpholinyl,

honot hi onor phol i nyl,  honot hignor phw) )i nyHN Gt axd day, s h)omﬂm 04 )ph o hiaytle
S, S-di oxi de,
Ry.s can be the same or different,
(19) - (CH;) ¢-4-N-CS-N(Ry-5) 2, where Ry.s can be
15 the same or different,
(20) -(CH3) 9-2-N(-H or Ry.5) -CO-Ry.2 where Ry.s
and Ry., can be the same or different,
(21) - (CHj) ¢-4-NRy_2Ry-3 where Ry.» and Ry.3 can
be the same or different,
20 (22) - (CHz2) 0-4~Ry-4,
(23) -(CH3) 0-4-0-CO- (C1-C¢ alkyl),
(24) - (CH3) 0-2-0-CO-N(Ry-5) 2,
(25) - (CHz) 9-4-0-CS-N(Ry-5) 2,
(26) - (CHz) 0-4-0O- (Ry-5) 2,
25 (27) - (CHz)9-4-O-( Ry-s5)2-COOH,
(28) =-(CHj3)-4-0-(C1-C¢ alkyl optionally
substituted with one, two, three, four, or five -F),
(29) —(CH25m4—N(—H oY Ry._s5) -S0;-Ry.2 where Ry_s
and Ry., can be the same or different, or
30 (30) -(CH3z)g-4- C3-Cy cycloalkyl.
In another embodiment, R; and R; are independently Ry.1C(0) -
; and
R; represents - (CHz)ni-phenyl where n; is zero or one and where
phenyl is optionally substituted with one, two, or three of the
35 following substituents which are the same or different:
(A) C1-Cg alkyl optionally substituted with one,

two or three substituents selected from the group consisting of
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pyrrolinyl and pyrrolidinyl where each group is optionally substituted
with one, two, three, or four of: Cl-C6 alkyl, (16) - (CH2) 0-4-CO O RN S
wher e RN-WOI0s/0g®BeEcted 35 fromthe group consisting of: @EaY/uS/ee3al kyl ,
(b) - (CH2) 0-2- (Rl-aryl) i 42 WD 03/043987 PCT/ US02/37037 5 (c) C2-C6

al kenyl containing one or two double bonds, (d) C2-C6 al kynyl containing
onebor Gwgs tallghe, boifds, -@hd (€BrC3--Q7 cyOHoal kylSH,10-C=lN) --QH3H2) CO-&- N(H

or RN-5 -CO- O RN-s e RN s can be.the s or .di fferent 18) -_(CH2
0-4-N (ar—i}&‘?xﬁ\l- agl’% -%‘f 5) szgﬁ\hé‘#i(oxﬁlﬂ-a@?t?éﬂ)be h‘e(isa%}g%‘;/" (={ )
different,  (39), - (CH2) 0-4-N-CS-N (RN-5) 2, where RN-5 can be 15 the sane

or different, (20) - (CH2) 0-4-N§-H or RN-s) -CORN-2 where RN-5 and RN-2
can be the same or diffB}efe;C2aykenybHpyitd 2nENCZRGYD whAelel RNPRNSSd

RN-3 ¢ S . di r 20.(22) .- - RN\ - 2)
0-4-O %t%‘%lé@ al {G}F?{?%%ﬁ) Q”-’nft(}bﬂ‘ir(%f- 4-%‘%:8%% R )8%2, éFﬁ’%@}wF&(ﬁ%
0- 400 C=NERNESD) £20om (RE) grdu@HoflsUsting RMES)F2, 23 ,( 2Br, {TH2)08,4-0- (
RN-s) 2-COOH, (28) - (CH2) 0-4-0- (Cl1-C6 al kyl optionally substituted with
one, tvwdil, theed, f6Hr, ©r Ghi pdkory, @Y ~NRGHR)b0-G1¢s( 2keKy - (Ri-ary1)
RN—5)-S@lz_-cl?Na_sz\é@{§[quR_l}lkFgoar%@d RN-2 can be the sane or different, or
(C) C3-C¢ alkynyl with one or two triple bonds,
optionally substituted with one, two or three substituents

15 selected from the group consisting of -F, -Cl, -Br, -I, -OH, -
SH, -C=N, -CF3;, C;-Cz; alkoxy, and -NR;.gRi.p, C1-C; alkoxy- (Ri-aryl) .,
C:1-C3 alkoxy- (Ri-hetercaryl)

(D) -¥, Cl, -Br, or -I,
(E) -C;-Cs alkoxy optionally substituted with

20 one, two, or three -F,

(F) -NRy.2Ry.3, where Ry.; and Ry.; are independently
gselected from the group consisting of:
(1) -H,
(2) -C1-Cg alkyl optionally substituted with
25 one substituent selected from the group consisting of:
(a) -OH, and
(b) -NHz,
(3) -C1-Cs alkyl optionally substituted with
one to three -F, -Cl, fBr, or -I,
30 (4) -C3-Cy cycloalkyl,
(5) -(C1-C; alkyl)-(C3-Cy; cycloalkyl),
(6) -(C1-C¢ alkyl)-0-(Cy-C3 alkyl),
(7) —-Cy-C¢ alkenyl with one or two double
bonds,
35 (8) —C3-Cs alkynyl with one or two triple

bonds,
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30 (30) - (CH2) 0-4- C3-C7 cycloalkyl. In another enbodinent, RL and R3 are
i ndependently RN-1C (O - and Rl represents - (CH2) nl-phenyl where nl is
zero or OWe oatdBosthere phenyl is optionally substituted wPCh/usa®370870, oOr
three of the 35 follow ng substituents which are the sane or different:

(A) Ci1-C6 al kyl optionally substituted with one, two or three substituents
sel &cted fromthe group cons$Pstifg &f alkylwohgdmpaiddy ouer/A9sdd/s3 Fose 5
Cl-C3 | ooz Fpoer -1, -OH, -SH, -C=N, -CF3, d-C3 alkoxy, and
“NR -a%%%,oﬁ-%ﬁl%ﬁoﬁ%d(m “aryl) , Cl-C3 al koxy- (R - heteroaryl) ,.(B)
C2-C6 al kenyl with one or twbOdouB}erhondsandoptionally substituted with
one, two or three substitueQR%% 1g sel ected fromthe group consisting of

-F, -d, -Br, -1, -0OH, , SH, ‘=C=N, "t€p3ro2gt<C3 al koxy, and -NR _aRl -b, Cl1-C3
al koxy- (Rl-aryl) , cf(¢t3-QFkoxy- (Rl-heteroaryl) , (C) C2-C8 al kynyl with
one .or two triple bond§H optj;onal Iy substituted with one, two or three
substituents 15 selecteé fronthe group consisting of -F, -, -Br, -I

-OH, SH -C=N, -CF3, Ci1)C8;atkoxyelealkyNR opRiohal Gf- €3baktkexyed( Rt yl)
, d-C3 alkoxy- (R -heteroaryl) (D), -F, d, -Br, or_-1, (E) -Cl-C6 al koxy
opt i onaPRs: sub¥Pi t Afed WiFRS 26UBREItHRBLSor agdesEed, frym. NRRe2RYTUP
where RN-2_and. RN-3 are_jndependent|ly selected fr t he_gr oup-.consjst i ng
of : (1)‘*‘%?1?%“90 -%"g'kyrggpti“oq%raﬂ|y§gub§¢’l?t ut ed "wi t “ﬂ25 ‘E%PC' 637¢3
substi tyerbxgel epted fNRMRNE, grOUE,CoaSkeLY AORRE,1 [ R) €O, aalkokb) (RNHZ,

15  netercaryl) s
(J) -CO-(Cy1-Cq alkyl),
(K) —=S02-NR3.aR1.p,
(L) -CO-NRi.zRi.p, OT
(M) -S03-(C1-C4 alkyl).

20 In a further embodiment, R; and R; are independently
phenyl (C;-Cg) alkyl groups where the phenyl 1s optionally
substituted with one or two groups independently selected from

(A) Ci1-Cs alkyl optionally substituted with one,

two or three substituents selected from the group consisting of

25 C1-Cz alkyl, -F, -C1, -Br, -I, -0OH, -SH, -C=N, -CF3, C1-C3
alkoxy, and -NRi-aRi.p, C1-C3; alkoxy- (Ri-aryi), Ci1-C; alkoxy- (Ri-
heteroaryl) I

(B) -F, Cl, -Br, or -I,
(C) -C1-C¢ alkoxy optionally substituted with
30 one, two, or three -F,
(D) -NRy-2Ry-3, where Ry and Ry.; are independently
selected from the group consisting of:
(1) -H,
(2) -C1-Cs alkyl optionally substituted with
35 one substituent selected from the group consisting of:
(a) -OH, and
(b) -NHg,
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(3) -Ci1-C6 al kyl optionally substituted with one to three -F, -d, -Br, or
-1, 30 (4) -C3-C7 cycloalkyl, (5 - (d-C2 alkyl) - (C3-C7 cycloal kyl) ,

(6) - (CAwOoB3akdegt) -O (C1-C3 alkyl) , (7) -C2-C6 al kenylPCriush2/amg7 or two
doubl e bonds, 35 (8) -C2-C6 al kynyl W th one or tvvo triple bonds, 44 WO

03/ 043987 PCT/ Us02/ 37037 5 -d - chal n Q and
one triple bond, (10) - a{% Cl'ﬁﬁcf‘ e}i oau%ﬁet& L£€)de '%%(r}glo

(H - CNpe(l) EBrE€ cycl Q@Ilkyl Bropblronql |y substl tut ed with one, two or
three substituents sel'ected fromthe group consisting of -F, -d, -Br, -1,

_OH, -SH, -C=N, -CF3, Cl-C34)al-Kox§; @lodNEYhR1-b, Cl-C3 al koxy-

(R1-aryl) , Cl1-C3 al koxy- I | kyl
(K) -S02-NRl-aRl-b, (L) cc@km](a 1885%%51& (%zcy%oa(%ygﬁk;l )y.)zb In
a further enbodiment, Rl ang) m(mlecgmﬂdﬂ)d@ﬂ(@ﬁ Qehehiy L C1- C6) al ky!

groups where the phenyl is optiaonally stltuted th o r oups
i nfependent |y sel ected from? RA)“Ci{l,‘l Cem Hred | CRpt s okt yo%%bg?l%f]u ‘2@0,&%’1 P

one, ©wng onet ﬁﬁé@lﬁjmdhuents selected fromthe group consisting of 25
C1-C3 al kyl, -F, (EBr —QH,, -OH, -SH, -C=N, -CF3, Cl1-C3 al koxy, and
-NR1-aRl - b, C1- CS aI koe%)s (ch aryl) , Cl-C3 al koxy- (R1-
(@) C3-C, cycloalkyl, optionally substituted with
15 one, two or three substituents selected from the group
consisting of -F, -Cl, -Br, -I, -OH, -SH, -C=N, -CF3, GCi-Cs
alkoxy, and -NRi.aRip, Ci-Cs alkoxy- (Ri-ary1) » Ci-Cs alkoxy- (Ra-
heteroaryl) /
(H) -CO-(Cy-Cq alkyl),
20 (I) —-80,-NR;_zRi.p, where Rj., and Ri.p are as
defined above, or
(J) =-CO-NRj-aRi.p, where R;., and R;p are as defined
above.
Representative R; and R; groups also independently include
25 benzyl, 4-hydroxybenzyl, 2-fluoro-4-propylbenzyl, 3-amino-4-
bromobenzyl; 3-chloro-5-methylphenethyl, 3,5-difluorobenzyl, 2-
methylphenylpropyl, 4-trifluoromethylbenzyl, 4-
trifluoromethylphenethyl, 2,3-dichlorobenzyl, and 2-chloro-4-
cyanobenzyl.
30 The invention encompasses compounds of formula I, which

includes those compounds shown below wherein Ri, R: and R; are as

defined above:
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heteroaryl) , (B) -F, d, -Br," or -1, (C -Cl1-C6 al koxy optionally
substituted with 30 one, two, or three -F, (D) -NRN 2RN-3, where RN-2 and
RN-3 are wodapedsent|ly selected fromthe group consi sti n@Cefusot/ap3z H, (2)
-Cl-C6 al kyl optionally substituted with 35 one substituent selected from
t he group consisting of: (a) -OH, and (b) -NH2, 45 WO 03/043987

PCT/ US02/ 37037 5 (3) substl Tted with one to three
-F, -d, -Br, or -1, )/ (5) a al kyl) - (C3-C7
cycloal kyl) , (6) - ( 1CGaIky) C3 al kyl) 0 (9) -C1-C6 al kyl
chain with one doubl e bond gand qne kripl & bond, r (F) -CN, (G
C3-C7 cycl oal kyl, optfionat’ly s i i wo or three
substituents selected frgmthe( grolip consigting o -d, -Br, -1, -OH,
-SH, -C=N, -CF3, Cil- v“al koxy, d -NR1D al koxy- (Ri-aryi) ,

O -63 al koxy- (RL_ heteroaryl) I (H -COH (Cl-C4 alkyl) , 20 (1) -S02
-NR1_aR -b, where R1_,, and R1_b are as defined above, or 5
-CONR1_aR1l_b, where RI_, and RL_b are as defined ahpve. Repres ative Rl

and R3 gr psals/ \epen h{ylnclue Q\

N
b
o]
0]
\\\ \\\\N
\ N
I\Ille
OO el
T N
10 The invention encompasses compounds of formula I, which

further includes compounds shown below, wherein Rj; is - (CHz)ni-
(Ri-ary1) , O = (CHz)n1-O- (Ryi-ary1) , wherein nl and Ri.aryi are as

defined above:

X

H, F, Cl, or OH

0.
R11/
Ry o
\[( )

|
(e} H

I—Z

15
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25 benzyl, 4-hydroxybenzyl, 2-fluoro-4-propylbenzyl, 3-am no-4-

br omobenzyl ; 3-chl oro-5-net hyl phenet hyl, 3, 5-di fl uor obenzyl, 2-

met hyl phewolopioeyegt , 4-trifl uoronet hyl benzyl, 4- trifl uoromertysopbmset hyl ,
2, 3-di chl orobenzyl, and 2-chl oro- 4 cyanobenzyl 30 The invention
enconpasses €O ounds of formula %%%E

bel®ow wher eFReREIVEBEARR Q§C8P8a§§esngWﬁg&n ove: Eéggéﬁﬁﬁlgﬁégg%§MEgpmn

PCT/ USQZ/ §IZQ31%orQOQarN1HUQaH1§/ @hB%eR%oF@oB%dstMoNd\lbeﬂdv& HHHH HI I N
a JN O CNRITCNRZICNRZE RO R NRBNNNNI R FF R3
HHHNHNNH)N I\11lr, NM NRS3

3-Alkyloxy-4-Furano-Piperidines

rs B B 7S TS

N N

O e}
[ Vi 4 Y
Y ot
N
H i

3-Alkyloxy-4-Isoxazolo-Piperidines

0 & - B
G ot 80 &
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CNR3IR NR3:) " NHHHI10 The invention enconpasses conpounds of
formula I, which further includes conpounds shown bel ow, wherein R11 is -
(CH2) nl -wORBo#99T) , or - (CH2) nl-O (Rl-aryl) , wherei mCriUSansoRL- aryl
are as defined above: H F, CI, or OHO Rf RI1 yo N OH N15 H 47 WO
03/ 043987 PCT/ US02/ 37037 5 The invention enconpasses conpounds contenpl at ed
by Pornula |, and nore particularly those conpounds shown bel ow

3- Al kyl oxy- 4- Furano-Piperidines 00/ 000 OHHHHa O0OO0OHN 3 -A ky
| oxy-4 -1 s oxazo | o-Piperidines 00 0 00 NN OI N  HNHHHH 0O
-N N N N b bheNitWwdnhion encompasses compounds contemplated by Formula

I, and more particularly those compounds shown below:

3,5-Alkyloxy-Piperidines

©\/0, Q\)@ "('jo\/© "ﬁj O\/@
N N
H H

H

3-Alkyloxy- and 3-Alkyl-4-Furano-Piperazines

oadeiosaiealion®

N
g N H h

3-Alkyloxy- and 3-Alkyl-4-lIsoxazolo-Piperazines

3-Alkyloxy- and 3-Alkyl-4-Oxazolo-Piperazines

O§\ - 8;\ R O\N—\\N O\—\\N /gj\\N
catelosloalearRGa

N N
H H

s

10
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HHHH _  -N-NbbbbHHaaNONONONONO NNLNN HHHH
H 48 WD 03/043987 PCT/ US02/ 37037 5 The invention enconpasses conpounds
cont enpl awed3ly39ornula |, and nore particularly those cm(malsmimoshovm
bel ow. 3, 5-Alkyloxy-P i peri di nes :r-| 0"" 0-,-- ~~, | NYHHH

3- Al kyl ox and 3- Al kyl - 4- Fur ano- Pi per azi nes
o] Hy3 Alyk?h@xyn"ﬁﬁa){gnAﬁWPmﬁaF’?S aEBF‘BOBFlBér S?Pﬁsg‘f’lgg RICbYNFngwa

C- N H DNNG N @ho é]\!:&)n ads Neibwh Hbdd dir 3- Al kyl oxy-
and 3- Al kyl |_i4' é(iad;onllooregl%ralzﬁnes %N -OS IN) N Co,-C -~z C- No\ON C-\

N~ OCNNHHHHH 10 49.

Héfﬁ\,rc}O

S

SPhenoxypipeddindol | .- ﬁ .
: : G—(&-thuxvm-:hyleplpaﬁdiws«yn-mmmnﬁm
OO
' 3EinonySphenoxy-pipedcins m/\fj/\

ey~

S-Phanorymathyl-pipeddindeol

4, &Mﬂdhmmﬁvwmm&mm

e

-y
wo o,l:) A BEthoymatghS phencxymatiyi piowidiie
5-{Pyridin3-icnmethyl-ipeddind.of

oy

22 48-{2Pyridin 2 y-wthoxymetinl}sdoeridin-Sl-athyl-pyracine

Be, ' o
v Vg T
ey e
i ‘ S{4-Broma-phanoxymetyipS-{A-chlare-phenoxymehy (- piperidng
HFropours @\Jnm/@
: aH
a@ . . ﬂ
N . ‘ 1MMMHWMWWKY)WMW‘
SBenzykasy-5-phancxyrnetd-pipadding ) \0\
O\ET\ H+WmWHWWWm
uspmwmwwmwwmﬂwwn- Q_L .
. ¥
Rea® haseages
S-Phwooxy-pipsdidind-of V {53, wmmmﬂmwwywn«wmmm
OO
& rrwg
3-Ethaxy-S-pharoxy-pipaddine

[2-{3, 5-Diffuore-phonyl)-sthyil [&{pydd!m::‘ yknothmyyplpuﬁdm -yi}-amine
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WO 03/ 043987 PCT/ US02/ 37037 5 The inventi on enconpasses conmpounds
contenplated by Formula 1, and nore specifically those conpounds shown
bel ow. | e&®0,03/043987 H#ra SPhanorcy- p+pu 4i n of PCT/US02/37037

C (S-I~hit+a~ryn | ftYl ~pi pi atidits3yl)nrthYtBnm n~

3. Bt hax+. 5. phrr-oapi pastdtnerry ~t~

E# p27dt 9a1£1ﬁ dienvernt F9n | 1t FJIDAS P twrp@wndwmwé@l%@@ﬂm Fepmela

~~~ 3~+ = (i dk* 14
0. 07 A E Ay B Y rA T B B (8 Y o
C}yrc,rkhyl}{r#clksr pl| darn-p~ t~. {s.I,or ~nrum> I>y++vn Wi"rtdln

a-yI ~~cym thy~. pydc~nr edd 3Ektw~ry -5-ph~puypip F |
{3,'rk7il Cua~ ~aPha~ tbyaﬁ\gn’;3 <G ~7l rl cl (n*3~yl maVvha%ypl pyrfd[ o-3-YM tntne
50 WD 03/ 043987 PCT/ USO2+37037 5 The.i nvention enconpasses conpounds

contenpl at ed by, {@gm‘@.dgrumangamre specifically those conpounds shown
bel ow. {6. Pheri axymnt hyt pi \AA’NL{'[ n.2'yl) rfl tSanot HO O

[G-tirrtidazo-~.-y- cg;gE j/\g,d@,arazwﬂ-z yh~m~tt hhs-rf~t 010

-(,~ronti k70%rtuf

[&(wimidmwmmmwmmzﬂyq «mathanal E

O"T ppacl

2 mp-mm-i-yzm-mw«&(pyﬁwwmmmwmmm

*m**@

. z«mmm&wmm-dmm
Pvﬁdlw&yi-im wtmzwmmm:wmzmm

@Lq:p

2{A-Grarmc-plwaosynathylhS-{4-chior

S

z-izwan-wmwwwmmmm. 1 )

w@'\zr“@

Z{LBrcmn bumybxymnﬂty!)«&{&hmma—pﬁ-mwmamm 1~mcﬂwt-pipmz!m

faseascdl

2*{3.5~Bmunm-bmyémmamy }aﬂ-{z-pyndh«d—yt»amyt}-pnmmm
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~~4. 6ranct serrxykaxyma~t hyl } ~4- 1ly~nrtwptt. ~i ar~ynul hylj-i-nl Md~-1si p.raz~~
51 WO 03/043987 PCT/ US02/ 37037 5 The invention enconpasses conpounds

cont enpl awed3lby39ornmula |, and nore specifically those cecpasazds’oshown
below. HNC O - HN HO r' ] N~ N -f3H4rnld=l4yi)5pt7sttoxypi peddi rw3ci

3' {d- Cyoxazdtdtn- ~y6 wph+ wxyrnrktsyl tktpscidt~t yimakE~al cyne3t

+t}"BPYri C Hi ? k7 Tkkx+~cYwda~eaxs~Fl ~yt" S—phvm nc y~pl p. ddt ns

(4" Fl uCCo A- ; k

cyci Qsrxyt e%@%h%ﬁ%éé 8~t g?égﬁjg%srsﬁﬁgg?ﬁ gg zgto-{lyt §ated bYeFogmutlaH
3 { - El ea; t andwneseHtpebifptabda-~yhosaf esylpouhasHshown below:

~Hst szyi r~y~4- ~rszc~Yk+' , ~akt ~cyti ?+F ~C~-RSr' k! [rttt ~~ 0 OC F3 ~ ~..
ti.rDC 4(3W.2~ da zo~4- YAMvrmuwwet hyt. mzyl oxynot hyQ ~ D -
~~-ktt~tcrarnat hyv~l ~+psri‘th HNINN }~i "'~ ]

(dr (3F#-1m da~al - A- Yt -"aeg W t-3~ytrriskhyi)- tamr
~iti~prtdin~yl nst h3l ||~ ?2Yt~- @# y4ssm na e

<

b v i : T
4-{3H-Imidazol-d-yi)-S-phiactoxy-p “m"‘&d M#!swazdldin-a yE-se-phamxymatrmeprp«idina-yimnﬁmyma!hyl}»pyﬂc

s—sumxymmmmxy—mmdm | ’ l#Fwﬂ-‘-tﬁ-ﬂ%ﬁmwyn&(mdmmxym«nm.

O/\ ’@

Wyﬁﬁlxyimnﬁmymlthyb&(&-mmmnlmwyi)
hencxyrsthyl-pipeddim A

\@%ﬁo

Lﬂmm-phmxymwn-s-{d-dﬁm:-phmmsw
H #ww-p‘w'idlm ¥

) H
- &ammmwmmxmﬂmmw . ’ Ec\@\
. [» . Q’@\
. ] ' ‘ u Ry
AFH,2, 3] Tk d-yi-3-{A4rin Foanzyio:
QJ\,\(‘],\,QJ P12z iucomatySarzy oty

345 Banzylexy-4-imicizok1-y- mmmwmmpymm S “ N,-N
l H 7
RS I v 202 8 »
4 ‘ A T
. e <B{{{pyridin-3-yimethyl)-arminc}-malbyl)-
y | ey

L2 {M’«zaHdlmt-yi»&phcmxy«pip&rtdln-&yloxymalmi) lhiazc!u-ﬁ-mrhcxylkc
d dimathylamida -
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5, ~aAzaHdi n9-yt - 5- phsrt cxyptiract df n- 3~yl tut ymai hyMi h(a~dts-2, ~arl aaxyl t ~
aid dinehyiamds - 52 WD 03/043987 PCT/ US02/ 37037 5 The invention

enconpasswe osomsunds contenplated by Fornmula |, and nor @Cspsoed/siosal |y
t hose conpounds shown below. tai Fi. dj'.i-(Pyrid]n4-yl rtt7cucy 3~tyf
pt~i~rid -3-yML.P 1*41Q1. F ~1-~~r{3,f~-~ittuara-P71P~-~~~1-P11~ F I ON HN

3-{3 "' ifir Cw3tYS+tryll-4-L N d*ZCl.4.yi;-8*. fIazyyatP+uddk1* . H ..

i - ~t ] Werd d
(5. {~. 3=di | ?TE%khnY%(P rid Spthhahs ng?grg 9? éontenglﬁted by Formula

pYddi n~yf na:g@ymbratﬂpessfmmyoiaﬁésé E’&ﬁpd@ﬁﬁé%‘h@wn EeIhe i nvention
enconpasses conpounds contenplated by Formula , |l, and nore specifically
t hose conpounds represented by N Rl'~z R3 R2 (Il R =R =R3 =H

e

. A (Pyﬁmnwm-mmmmytjmtﬁdln 3yl phmal '

%«e

&{&S»INMMMW“MWWIWW

ON+0 I-CH3 , N 01

ts.{g‘a‘amumnmi}-d-lmidudd«§MMh$ylmﬁﬂ-wﬁdiWYfm‘wfm
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/[l-00 0+0 //"ORR-~-Oor Oor ~J - -H RS HNOH R6 Il I 0* Rs = H,
OH NH2 R4 = H OH NH2, NHCH3 R5 = H, OCH3, CH2CH2OH ot her al kyl, or

al kyl et hwol3/0f3erein Zis CHor N) 10 15 54 WO 03/ 04398CTRGWZ/81862/ 37037
5 The invention enconpasses conpounds contenplated by Formula |, and nore
specifically those conpounds shown below HH NN HNH N H N NHN/
C SN HOO N

The invention encompasses compounds contemplated by Formula

II, and more specifically those compounds represented by:

H

Bl
R(EZ Rs

Ry

(Iny

Ry = R2= R3 =

RG O%
Rg = H, OH, NH;,
}i*é
R4 = H, OH, NHg, NHCH3
Rs = H, OCHj3, CH,CH,OH other alkyl, or
alky! ethers

(wherein Z is CH or N)
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H 10 15 20 55 WD 03/043987 PCT/ US02/ 37037 5 The invention enconpasses

conpounds contenpl ated by Fornula |, and nore specifically those preferred
conpoundswehmskel ow, where R in each conmpound may i ndepemdsnt/sw3be R1 or
R3, and wherein Rl, R2, R3 Z are as defined above. RR R RR2Z RORS OH OH
R-" OH NNHNHHR R2RRZOMHSZOHRNOH HNHHI2 RR R ROZ
ORR Z/RR R SONO (1l 001-2HHNNHI22 R RARZORZTrS.,R

RTIN-R 11 ]Tﬁ%[ﬁﬁ%£$€ﬁ$kkgﬁtoﬁgégges compounds contemplated by Formula

I, and more specifically those compounds shown below:

10

15

20

55



RZRR RN NHHD56 W 03/043987 PCT/ US02/ 37037 5 The invention
enconpasses conpounds contenplated by Fornula |, and nore specifically

t hose prewermseeddR2 groups as shown below. | n another norecCpreshesa

enbodi ement, R2 is not a hal ogenated phenyl, benzyl, aryl or heteroaryl.
10 A substltukd |'tnernbersd hetercoyde Crud putnt cfattaedie t) O NH #
le Bury ' 1 The Imyeselem engpeprpypes| gompounds| cereerrdanedpbyr FPrydkadl ne

Vor ot HE S URET e P vab T L EhAeP KEPEEEEe], <PrpBunl FLRETERTh Loen

(F, d .wiBsye &RbsO| ¢antkbdcompound!| naf( ihdehgpdentyly, bki B¢ ohyRs;,, 'and "no ( NK9

Co ("] N'% ., COW 57 WD 03/043987 P /.USQZ/ 87037 5 In yet another
enbodi m¥RtEei R nent Fan?eftsnpasdesined above.
Tz Tz R Ry
Ro\[zj/\ona RS\[Zj/\oH & 'L\(l j/\oH
R, , 2
| I T
4 5 |

R\o/\{ j/\oH R\s/\( j/\OH A oH
|
N N " N
H ! |
H H
I ¥
ra
R\o/\( j/\o/ " R\SI Zj/\o/ ® N ’ e
!
N (0o )1-2 R .
H b
) R
Z
R\/\( j/\O/R R\ﬁ z S/R R\N z N/R
II\I ( 0) 1-2 }L . ll'\’
b b

i i
z R
R R\N z R
|
N N
b b
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conpounds contenplated by Fornmula I, and nore specifically those preferred
conpounds as shown bel ow. Possible substitutions off of the im dazole ring
i ncl ude awglozamdsal kyl groups. H HN N O O H3CO\ / F3ECTHShR3M3IN O O N
NC HH NNNMN OHC\/ F HHNO NCL O O 10 F 58 WO 03/043987
PCT/ US02/ 37037 5 In yet another enbodi nent, the invention enconpasses
conmpounds contenplated by Fornula |, and nore specifically those preferred

conpounds aspshown, hel oy éﬁcompasses compounds contemplated by Formula

I, and more specifically those preferred R; groups as shown
below. In another more preferred embodiement, R; is not a
halogenated phenyl, benzyl, aryl or heteroaryl.
10
Mora prefarrads

A substiiuted S-memberad heteracycle
ﬁkmmnmmfmhmmﬁmmmﬂ :

Cg” '\ Q h@ Qﬂ Qlj:-i | "m

Isoxazola Furan = Osazole Thiazole  Imidazcle  'Pyrazols Trazale

More praferred:
AﬁmemmewmmMMhnmmwﬁ
{Garbon polrit of attacharment)

Q ¢

dine PyrlmT&ina Fymzha Triazing

A kyﬁumapu?m;m nyt
ad phg
fmm%daﬂam oni)

Whrare the arylihsteroary! wbsﬁtuﬂxm is “sial®

Such as:
‘ Qna or two, same or dllﬁnrent' -
: Halogen (F, Cl, Br}
Substiubad Cy—Cy Alled {mathyl, athyl, s:ifumnmmyi m}

crcaamémﬁﬂm )
Cyang
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R rrrO OV900 O NNN'RRieRR-1I, \l' I, ,/ \l I~-R Or NO N
O ~R\IiIRO | Het Het O-,-Het" O~x0 NRR R 91 \i | Ht OOON
OO Woo30kR97 O\l 9 O-Ni R~ ~S\I \I 9 ONN O NPCFAUSWBO37 043987
PCT/ US02/ 37037 5 I n another aspect, the invention provides conpounds of the
forrgul : H N OOR40

.
O N
O N

In yet another embodiment, the invention encompasses
compounds contemplated by Formula I, and more specifically those
preferred compounds as shown below. Posgssible substitutions off

of the imidazole ring include aryl and alkyl groups.

H
H N
N
J:V:t?:] 0)
0)
H5CO d
FsC

H H
N N
o o
o NG
Ny 7
H
H
H N
NN
o
F

H

H
N " Q
0
L o
T > @
F

10
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R30 10 or a pharmaceutically acceptable salt or ester thereof, wherein Z
is CHor N, wherein R30 is absent, -OH, or halo; wherein R40 is Cl1_8 al kyl,
Cl_8 al kowg,03a#39B7 substituted aryl, heteroaryl, substitecedshesmsparyl,
het erocycl, substituted 15 heterocycl, phenyl, substituted phenyl, Cl_8
al k I-phenyl or C1_8 alkyl- substlttued phenyl More preferably, R30 is
abs _OH, Inryed | ampther opnipod iRGRE hef hRADNVENE&PBCEBECKPBRFERE gr oup

Cors = Songp ALl 57 PSHRETE” PR Gors B S8 1 e

- Ph- Ph-8M: fe PhePhediBound®i- a€ £6b8) BelowH (CH2CH3) (CH2CH2CH2CH3)
- CH2CH2Ph, -Ph-O-Ph, naphthal ene, -Ph-Ph-O, -Ph- (OCH3) 2i - CH2- Ph- OCH3,

- CH2- Ph, - Ph- -Ph-P yridyl, PayRPh-1, Ph- S- CH3, - Ph-
pyridyl, -Ph- Ph- CF33# Ph- Lh+ Ph- CF3,~#Ph- P (OCHB)
2, -Ph-OCH3, H2=0O Ph, - Phk OG- PhF2, 60 \0DQ3 98

PCT/ US02/ 370 ] CF3 NS \[ /]S 5\V/ SiIn a @*eferred
enbodi enent NS CH In accordance™With this enbodinentN a single

substituent attached to a Ph-ring is 10 in the ortho position;
alternatively, a single substituent attached to a Ph-ring is in the neta
position; also alternatively, a single substituent attached to a Ph-ring
is in the paramosition. Further \.l-substltueﬁts at hed to a Ph- ring
are in di-net osi tions; ely, ti]tltuets 15 attﬁchedtoa
Ph-ring are in aget oRpara pos tioon.

0\/

O
N © N N
R =
RIS |
| :/l = __Het
oZ 0fZ O‘n/
O
0] 0]
N N N
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I n anot her aspect, the invention includes conpounds of the fornula O/RS50
N H wherein R50 is aryl or substituted aryl. Mre preferably, R50 is 20
sel ect ed Wworoai0#3987 gr oup consi sti ng of -Ph, -PhBr, -Ph-C(Cr8¥xajso2/pPhs; -Phd ,
-PhCN, napthyl, -Ph(CH3)2, -Ph-Ph, -Phl, -Ph-OCH3, - PhCl2, -Ph-PhCN, and
-Ph-(OCH3) 2. In accordance with this enbodiment, a single substituent

att &hed to AMPAUPERET| 8SPRCEMetBE WOVEBLO2398YOPERLESORIBPURAS5 06 thE
positiop, . Ajgrnatively, a single substituent attached to a Ph-ring is in
the neta position; also alternatively, a single substituent attached to a
Ph-ring is in the para position. Further, di-substituents attached to a
Ph-ring are in di-neta positions;, alternatively, di-substituents attached
to a Ph-ring 10 are in a nmeta and _para position. In yet another enbodi nent,
the invention includes conmpound he farmula R70 | N R60 O 15 wherein
R60 is aryl, substituted aryl, €C1_6 a|kyl, |C1 6 alkenyl, Cl1_6 cycloal kyl,
ClL 6 alkyl-C1_6 cycloal kyl; and R7ZO\{ s t-butoxycarbonyl or H More
preferably, R60 is selected fromYhe group cdmsi sting of -Ph, -Ph-Ph,

napt hyl, -Ph- 20 O Ph, -PhC (CH3) ant hraci nyl, -PhCH3, -Ph (OCH3) 2,
-PhBr, PhS (=0) 2 CH3 , C (= , cyc | ohexyl , -CH2 - cyc | ohexyl

, - CH(CH3) 2, and -CH(CH2 accordance with this enbodi nent, a
single

10 or a pharmaceutically acceptable salt or ester thereof,
wherein 72’ is CH or Nj;
wherein Rip is absent, -OH, or halo;
wherein Ryo 1s Ci.g alkyl, Ci;g alkoxy, aryl, substituted aryl,
heterocaryl, substituted heteroaryl, heterocycl, substituted

15 heterocycl, phenyl, substituted phenyl, Ci.g alkyl-phenyl, or Ci.g
alkyl-substittued phenyl.

More preferably, Rz, is absent, -OH, or Cl, Br, I or F;
further Ry is selected from the group consisting essentially of
-CHs, -CHyCH;-Ph-0-CH;, -Ph-Ph-CO;H, -Ph-Ph-OCH;, -Ph-Ph-C(CH3)3,

20 -Ph-Ph-0CF;, -Ph-Ph-F, -Ph-C(=0)-Ph, -Ph-Ph-CN, -Ph-Ph-NH,, -Ph-
C(CHs3)3, -CH(CH,CH3) (CH,CH,CH,CH;3), -CH,CH,Ph, -Ph-O-Ph,
naphthalene, -Ph-Ph-Cl, -Ph-(0OCH3),;, -CH,-Ph-OCH;, -CH,-Ph, -Ph-
Ph-S(=0),CHs, -Ph-Ph, pyridyl, Ph, Ph-I, -Ph-Ph-S-CH;, -Ph-
pyridyl, -Ph-NH,, -Ph-NO,, -Ph-CF;, -Ph-CH;, -Ph-Ph-CF;, -Ph-Ph-

25 (OCH3),, -Ph-OCH;, -Ph-CN, -CH;-0-Ph, -Ph-0OCF3, -CH,-PhF,,
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substituent attached to a Ph-ring is in the ortho position; alternatively,
a single substituent attached to a Ph-ring is in 25 the neta position; also
al t er nat iwelog/04385i ngl e substituent attached to a Ph-ri n@Crason3tobe para
position. Further, di- substituents attached to a Ph-ring are in di-neta
positions; alternatively, di-substituents attached to a Ph-ring are in a
met a and para fosi\ti on. 30 The sgonpouyids of the present invention, and
phar maceutinead | y accept abl t hereof, are useful 62 WO
03/ 043987 PCT/ P37 S f umans who have Al zheiner's
di sease, for helping prevent o el ay the onset of Al zheiner's disease, for
treating patients with mld cognitive |npa|rnent (MCl) and preventing or

¢ zhei mer' sgdi sea t hose who would progress from
10 treati ng humans who have
osis of the Dutch-Type, for

angi o preventing its potenti al
consequences, i.e. single and recurrent |obar henorrhages, for treating
other degenerative depentias, including dementias of m xed vascular 15 and
degener at i v it 1 a associ at evvi th Parkinson's disease,
denenti a assy 3 ogr essi vé supranucl ear pal sy, denentia
associ ated w\th Zortica& basel degeneration, diffuse Lewy body type of

Al zhei mer’ s disease. It is preferred that e\di sease is Al zheiner's

di sease. of the present i on are al so useful to
i nhibit beta : reduce. or inhib e formation of placque.
When trealimy 3 seaAes, conmpounds of e present invention can
ei tger be us ividually or together as is best 25 for the patient.

Wth regard to these di seases the term"treating" neans

In a more preferred embodiement Z is CH. 1In accordance with

this embodiment, a single substituent attached to a Ph-ring is
10 in the ortho position; alternatively, a single substituent

attached to a Ph-ring is in the meta position; also

alternatively, a single substituent attached to a Ph-ring is in

the para position. Further, di-substituents attached to a Ph-

ring are in di-meta positions; alternatively, di-substituents
15 attached to a Ph-ring are in a meta and para position.

In another aspect, the invention includes compounds of the

formula

~_

N
H

wherein Rso is aryl or substituted aryl. More preferably, Rso is

20 selected form the group consisting of -Ph, -PhBr, -Ph-C(CH3)i3, -
PhF, -PhCl, -PhCN, napthyl, -Ph(CH;),, -Ph-Ph, -PhI, -Ph-OCH;, -
PhCl,, -Ph-PhCN, and -Ph- (OCH;),. In accordance with this

embodiment, a single substituent attached to a Ph-ring is in the
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t hat conpounds of the present invention can be used in humans wth

exi sting di sease. The conpounds of the present invention wll not
necessar i w9 0604381 he pati ent who has the di sease but 30 wPClr/utet/as3pr sl ow
t he progression of the disease thereby giving the i ndi vi dual a nore useful

|ife span. The term "preventing' neans that that t he co un f_the
pr e2entPi R Mt 8 AT el &I Yo 3 rﬁfsfég%oswwo‘iu%m %%%Fgﬂ?fﬁ

di sease, byl who, waul g, rtof&é*&héﬁ'a 98s fheokli sease aoité)@na?él@ély ncy egsesh & sk

for the disease, they wll not get the di sease. In addition, ‘preventing”
al so i rmih&jﬂs:mta;att@cm@ devet opmening ofs tie the eersen i poait 1owi vi dual  who
w il ul ter et th 03/043 PCT/U 2/ 37037 .5 disease or woul d
be at rEt‘ﬁﬁf %111%52% 91?u e %ﬁ%%tr%rfg He~ di seasemec%npounds
of the pﬁ@&elrans n\@méﬂm&w&ypr@%&@umemwlwm@hecﬂ rodn gebt i ngnd he

di sease during the perlod in which the individual would normally have
gotPen afife inyiasdipied ANG RRiER Eq’%l'?%ﬁ% of devel opnent of the disease or
some 10 of its S

resent i nvell o BT e Trom TRt i vi JaaT Ul T el g e paas

di seasenf Itthd rieatniuilge or preventing the above di seases the conpounds of the
present invention are admnistered in a therapeutically 15 effective
anount. The therapeutically effective amount will vary depending on the
particul ar conmpound used and the rogke of adm nistration as is known to
those skilled in the art. In treating a patient with any of the diagnosed
above <conditions a physician sho egin adm nistration of one or 20
nore of the conpounds of the present ipvention imediately and continue
indefinitely. In treating patientis wholdo ngf at the present have

Al zhei mer' s di sease, but who are bekt 0 be at substantial risk for
getting Al zheiner's disease in the fluture, the

15
wherein Rg, is aryl, substituted aryl, Cis alkyl, Ci.s alkenyl,
Ci-¢ cycloalkyl, Ci.¢ alkyl-C;.¢ cycloalkyl; and
wherein Ry, i1s t-butoxycarbonyl or H. More preferably, Rg is
selected from the group consisting of -Ph, -Ph-Ph, napthyl, -Ph-
20 0O-Ph, -PhC(CH;):, anthracinyl, -PhCHz, -Ph(OCHs),, -PhBr, -
PhS (=0) ,CH3, C(=CH,)CHs;, cyclohexyl, -CHz-cyclohexyl, -CH(CHj)2,
and -CH(CH,CH;),. In accordance with this embodiment, a single
substituent attached to a Ph-ring is in the ortho position;
alternatively, a single substituent attached to a Ph-ring is in
25 the meta position; also alternatively, a single substituent
attached to a Ph-ring is in the para position. Further, di-
substituents attached to a Ph-ring are in di-meta positions;
alternatively, di-substituents attached to a Ph-ring are in a
meta and para position.
30 The compounds of the present invention, and

pharmaceutically acceptable salts or esters thereof, are useful
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25 physician should start treatnment when the patient first experiences
early pre-Al zheinmer's synptons such as, nenory or cognitive probl ens
associ at eaOwsH#B9&mi ng. I n addition, there are some pati eRCI/USID3ABE at
hi gh risk because of having the genetic nmarker APOE4 which is predictive

for Al zheinmer's disease. In 30 these situatiops, even tho %h thf gatient
doe8 ndiCthdireatidg &?%%,W%él%ﬁﬂ%fh}%@%fﬂ%nso@l%ﬁ%S%ong fnde 1Bt ¥ he

present rémtapméwlgj@_eoﬁ SE Lo ReLL endi sa38s8y 8R! O%raPPééﬁiﬁ%d
treatment continued indefinitely to prevent or delay themfrom possibly

get ti npathendi seaser 85l heogohpbvedsmoditthenpr €6€ht andeprévancang ber
admnistered orally renterally. (1V, | depo-I M and._depo- ,
sublin ﬁ%&ngrﬁhﬁﬂﬁﬁéﬁ yo%i%ﬂ%?%}$%ﬁ)? %%??%gﬁeﬁﬁlF§§%%4WVE)§%?§§%987
PCT/ USQs Brdwpichlty angd feetaréycidfepbmnest spndhene, i Bothe

conpounds of the present invention. There is nothing new apout the routes
of 10adrirRasting ilvHnaey wie MRsagéeraihiarposayelTat nEeRABHRES VYhble

skill ed,. | ) i 3 dekive . 1 he d tthe
resent PAioatd G Re Btk Pbe ToLbY PV e Ot i haCcCORROUR (amp Lot i
pr esentang imexithyo recd npievadtoing st es edot enmusadl cdnsageehoeas foe.ora

admnistration as is well kn to those skilled in the art. These dosage
forms iFictide 3 {Eﬁﬁ§r§ﬁﬁiﬁg@%¥th%%%55%a$%?nsg8? FRBPELEIaRE e Epsul es as

vel | asyddsph£h 0052 08 hOh B2 § UCn8Bud Pn§ Obdhi P Sa s SHEPRNELEANSa 3818k Xi I's.
When the solid dosage forms are used, 1t is preferred that they be of the

suébai redl rédgeneratipe eolghat déeecrbipoandschrteAewprBsBarkingent Fon need
i ni ST S0 SRETEH chrsirtieot TRl bhlerraabaaeSRRIR LA PO oo
that thealoppadsaeniofa tdesopt esedt wi theadbrohcae hdsahi Ségeadretiber three
Or Fenel, BLTE, 1 IBr e Bereratl x-onpe, of (LW, o dal LY, Henges L L5 preterred
t hat Y Yy tYP P

that the disease is Alzheimer's disease.

20 The compounds of the present invention are also useful to
inhibit beta-secretase and reduce or inhibit the formation of
placque.

When treating these diseases, compounds of the present
invention can either be used individually or together as is best

25 for the patient.

With regard to these diseases the term "treating" means
that compounds of the present invention can be used in humans
with existing disease. The compounds of the present invention
will not necessarily cure the patient who has the disease but

30 will delay or slow the progression of the disease thereby giving
the individual a more useful life span.

The term "preventing" means that that if the compounds of
the present invention are administered to those who do not now
have the disease but who would normally get the disease or be at

35 increased risk for the disease, they will not get the disease.

In addition, "preventing" also includes delaying the development

of the disease in an individual who will ultimately get the
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t he conpounds of the present invention be admnistered in solid dosage
formand further it is preferred that the solid dosage 25 form be a

sust ai nedwpeBea®e7 f orm whi ch permits once or twi ce dailyPdodiSny37081 is
preferred that whatever dosage formis used, that it be designed so as to
protect the conpounds_of the present invention fromthe acidic environnment
of Bhe Gtzmard.or pfPetdcheodt el slabf ef stheedieRrsRnotl €818Kb88 ERPIled in

the 30 | D addli t § ps fhkLedswit LL.spheles: e 50ated to
pr ot ect %%%1€%e aci ?%eggghagﬁﬁﬁg?e %Igomgeglﬁgﬁomﬁ to tﬁose sﬂ?l ed in
t he artpréthemt adiniinge stededidual | frohegebeinpetbecdibgasef flecingethaopunt is

from about, 0. 1, ng/.day, to, about, 3, 000, ng/ day, referably about 1,000

my/ day . PFEIPY Hor b%%fE??eﬂn%h%fg?ﬂ%ng%ug¥aFog%§LS¥a$§¥?r8ﬂ¥gBBuF % ny/day
to abouyi dOD-dUbHayedhitei She "PaLe PEES @EVEUHNBAt BE ORAl dlgsage bs Eepa
about 5 ng/day to about 50 ng/day. It is understood that while a gatlent

mayObe 0B5L WD @Bf@aBegyuPCTPUSHRe 3708 nEsETatied of 6AEPEBEES Phath@ose may
have tg%9§ & | ad, oYl of ESStEQetPﬁ&!Eﬂé'fn&?@gaﬁég“uibgﬂgﬁél lgeas
) ? the e adm ni SYG e

addi ti e cofnmpounds o present invention can
par ent ettad | §isddhesm. adm ni stered parenterally they can be adm nistered IV,
IM depo-IM_SQ or depo-SQ Wien 10 ad 'nisteredgggrentera t he

Ly,
conpounds of I} her /- ekadt OTi REERETbAS hbUF d2B_Y Fv ﬁa?ﬂErEE@uFP@HPPQdS

effectiye @@gﬁfes@i@x@%n%étienag@gta&QQnﬂgégﬁad preberablypbhpm-aboyt S to
about 50 ng daily. Wien a depo formulation is used for injection once a

nmoAth orfbeckelieseryotmp .- weEks, thavapest dostlghetifdcbévabsucudtswiglday to

about 50 /day or.on a nt hi anpunt the dose for ,one t h. shoul d_-be
Foon P St 00 8y PRO' e SARYEL E0R008R8, fEaCRSarPAE NBleY g e
pat i entsdmivhi & Ahzheh nes' ssdkseasetol thosepeki el e@dihhahet hetpar ent er al

dosage formbe a depo-IMinjection, 20 The conﬁounds of the gresent
i nvention cHA %@@@?%@ﬂ a patient with any of the diagnosed above

conditions a physician should begin administration of one or
20 more of the compounds of the present invention immediately and
continue indefinitely.

In treating patients who do not at the present have
Alzheimer's disease, but who are believed to be at substantial
risk for getting Alzheimer's disease in the future, the

25 physician should 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 are at high risk because of having the genetic
marker APOE4 which is predictive for Alzheimer's disease. In

30 these situations, even though the patient does not have the
disease, the administration of the compounds of the present
invention should be started before disease symptoms appear and
treatment continued indefinitely to prevent or delay them from
possibly getting the disease.

35 The compounds of the present invention can be administered
orally, parenterally (IV, IM, depo-IM, SQ and depo-SQ),
sublingually, intranasally (inhalation), intrathecally,
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subl i ngual l y. Wen gi ven sublingually, the conpounds of the present

i nvention should be given one thru four tinmes daily in the same anount as
for | M adwDB®#398ti on. The conmpounds of the present invenPCorUSOAsTOBE gi ven
25 intranasally. Wen given by this route of adm nistration, the

appropriate dosage forns are a nasal spray or, dry powder as is no to
thoBe $landicad ivh atk zeqtatfhe doagersmtinn &ﬁﬁi%dn%st %fccfr%"ﬁfé;%

| nvent iqn, fQle daifd aif}ﬂﬁé{tia&m Mt O dh e nSRBdRk fite IMutes of
adm ni stration. 30 The conpounds of the present invention can be given
i ntrat kebaldiyst WiEmginen the tdisegouieasf. RiMarstietnorknd wpprlopse at e

dosage form can be .a parenteral .do e for .1s kn to_ those skilled

in the sﬁ?’tlmelgﬁérhgghegea%tf Fhe %‘Hﬂb%ﬂln sgoroga%aﬁeveﬁ}és%%%env%% Ron? Sorm%

i ntrat hetalpadEdy std@dntoibn s the 35 same as for | Madmnistration. The

conmpounds of the present invention can be given topically. Wen given by
TRABTEE P/ U 2R 5

thi8 route (ﬂh%rﬁdszl’tjr%&?w Qlfﬁel1§66_t\)§l§ 037 / .Y
appr Opri'rg}e dosiage W d i HEAM4 o ity Qﬁo%&&‘fe%ﬁﬁ‘%af@ﬁ o1 the

anount "of the conpoun e present invention nee 0 adm ni stered
t he patadmirsi grefteroredas Fus twest] Knvawort ondrleosatlchekedrain behaeiemded. When

adm ni stered topically, the dosage. is fram about 0.5 /d t bout . 200
10 ny/ quﬁd%%%@e, %%@T‘% u‘f%atcheca‘hg oeécfblrjxfir‘érbl%y S%i? cﬁof%souOf
limited.afiher £f Qe cdpuEs M 6rPRl CeS] TRY: Pedd bk I Bshemd heucuder and

size of the patch is not inportant, what Is inportant is that a
t hebapeaniwaline effusnenvel ampand i lixersonpgihigiisteg sehid plesagr fowenti on

pe del i ver efk8® |5 KNOR-d £ L hoseipl e, 10 |k G, 8o IS £ opOUS Of

t he preasent i Avent 1 on adm niStered tectall'y by suppository as is
known twygdase tiski [tled ¢ompdendds tof Wien mcksanist areehiiyos uppeditorlye t he
therapeutically effective amount is fromapout 0.5 ng to about
administered only once or twice daily.
The oral dosage forms are administered to the patient one
20 thru four times daily. It is preferred that the compounds of the
present invention be administered either three or fewer time,
more preferably once or twice daily. Hence, it is preferred that
the compounds of the present invention be administered in solid
dosage form and further it is preferred that the solid dosage
25 form be a sustained release form which permits once or twice
daily dosing. It is preferred that whatever dosage form is used,
that it be designed so as to protect the compounds of the
present invention from the acidic environment of the stomach.
Enteric coated tablets are well known to those skilled in the
30 art. In addition, capsules filled with small spheres each coated
to protect from the acidic stomach, are also well known to those
skilled in the art. When administered orally the therapeutically
effective amount is from about 0.1 mg/day to about 3,000 mg/day,
preferably about 1,000 mg/day. It is more preferred that the
35 oral dosage is from about 1 mg/day to about 100 mg/day. It is
more preferred that the oral dosage is from about 5 mg/day to

about 50 mg/day. It is understood that while a patient may be
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500 ng. 20 The conpounds of the present invention can be adm nistered by
inplants as is known to those skilled in the art. When admnistering a
conpound WD 0Bl04398T esent i nvention by inplant, the therapeawiusat/si37
effective anount is the sane as for depot admnistration. 25 Again, the
invention here is the conmpounds of the present invention of the present

i nvent i erRrteerenienacitsag Hovel dappubay t heve obP ePef VagHPRi QY R4t FoRSnor

t he dogggqj%orégﬁiéﬁt,gdg@ﬂ%§ﬁg§£?%%£% ~gonpounds of the present invention.

G ven a par?i ar conpounds esent invention, and a desired 30
dosage for mIiwneddkilded thetbempotndwudfl kKhewphesetht pnepationt han be
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conpounﬁ?“%ﬁl%%%r%ﬁé%%ﬁ?n?ﬁV%ﬂfYo ﬁg?% 3 @ﬂnFﬁt?ﬁgdsﬁﬁﬁenﬁﬁﬁﬁgiyhgﬂ?ﬁe gane

routes of,adoi ahsifaliOR-4StNY the §aP8-Bh, Pbersrcaspbesb. dreage forns and
at the sanme dosing schedule for treating patients wth M (mld cognitive
i MpAi r nedminbeidered evanenhgrat lvel B¢ ngonheundsepfobhal PHEFABE' s di sease in

those 67 WO 03/ 043987, PCT/ 1)S02/ 370 AD,
R PRy oy il

Cer ebr ajbdieroo [ hage abodht Aoyl egddais piefbeablychrdypebofior 5t teatbnygt
cerebral anyloid an iopathé and preventing its potential consequences,
i.e. sPhgne aadlyeclireRne Pebar fREWOr#haGBsISfor treating ot her 10

dege“er&ééaefgfﬁfﬂ#@éiohnehegi ROnderENbiasnel BiXxed ¥vascukaks,avde
degenerative origih, denentia associated with Parkinson's disease,

denﬁnpiéoassphbalédbgﬁahoptogrésmgﬂéaSUpPaﬁbQUQaEO pa/dgy eenent pa

se0c! kel o naSOuALoek Dagal, BegereLalany, B huacyelartvyhagyygs o

with to about 1,500 mg. Because of the forgetfulness of the patients
with Alzheimer's disease, it is preferred that the parenteral
dosage form be a depo-IM injection.

20 The compounds of the present invention can be given
sublingually. When given sublingually, the compounds of the
present invention should be given one thru four times daily in
the same amount as for IM administration.

The compounds of the present invention can be given

25 intranasally. When given by this route of administration, the
appropriate dosage forms are a nasal spray or dry powder as is
known to those skilled in the art. The dosage of the compounds
of the present invention for intranasal administration is the
same as for IM administration.

30 The compounds of the present invention can be given
intrathecally. When given by this route of administration the
appropriate dosage form can be a parenteral dosage form as is
known to those skilled in the art. The dosage of the compounds
of the present invention for intrathecal administration is the

35 same as for IM administration.

The compounds of the present invention can be given
topically. When given by this route of administration, the
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each other or with other agents used to treat or prevent the conditions

| i sted above. Such agents include ganma-secretase inhibitors, anti-anyloid
vacci nes wpod3pk@snaceut i cal agents such 20 as donepezil| hydrasht/snste

(ARI CEPT Tabl ets), tacrine hydrochloride (COGNEX Capsul es) or other
acetylcholine esterase inhibitors and with direct or indirect neurotropic
ageht s apprieriaterd@osagealidini b4, atﬁéeé@wp@aﬁﬁﬁeﬁF PhePBEEBenBeFAVERt i on

can 25 a e_use h h c h f
oo L ro ored et g Pk b O Bkb8hAa8) oF PhUCBREBEER LRyERL1oANACUEAD]
Cancer E&Sgﬁmﬁﬁlsﬁéreé5eﬁe4@@20h1993preEbrﬂedCaEuetheEestwoZpr?m&Ze(1996),

Cancer Research, 56, 4171-4179 &1996) | nt er nat.i onal, g? ghiogs
VW099/ 640BRCRRT VEN1Pe088%9eFhe WBSPnpERERAECPRPAG EPRIERAL Y nEDEI 8862PEvel

of the Psop sphhbbterobs méy‘&Qyt Bat abbuexgbbs its effect in inhibiting P-gp
from decreasing brain blood |levels of the conpounds of the present

i nZént i oa/dTp. t Haveead, t hbePagpuhhhtbhrtoraanbet Helévapedndy of PatRE pFesent

i nvention can.be ister d at _t a o) i fferent
route o %ﬁﬁ?ﬂrsTﬁgflgﬁFeOr ar 8lfﬁ§%§nggt%lnesmg¥h§glgggyﬁg%? t?l%g i s not
the tineumbeadahai St kat benthbupabai tig aateﬁh@oktmﬁtblahdtl&$ehmpbrthatP-gp

i nhibitor. 68 WO 03/043987 PCI/ US02/ 37037 5 Suitable P-%p |nh|b|tors
i ncl udeieyehaspar FReAcPoREABAMLY, S LESREEVEeATCHIENPEI 8BS VPFRAPAIE. PEPS,

rltonavtﬁ %gggéﬁﬁOhnv@ﬁ@&@hebep5@9§§éﬁéanQs FaPampEhNcol@nbse skilled

- met hanodi benzosuber ane phenot hi azi nes, acridine derivatives such as
GFlZD918n EKE061t . VEnE10omby¥B38E879F PBE- 838s<GE- l@yegtgoan@a@tb@r steroids.

{12, 1000 b, and stapd;thel, eddanslogosnt s Lo loupgauhiat do(he
be admi gics$teeed;gr ghkyarthawashesdhlivi steYed My |sMppd>%ﬁ.Qor§Q £86 depo),
tOplcal|geraSUSLiggg?l|éffég%aggl%mohg%r?gaiggkyabgﬂir%F%e%g]E% %%%u%y
pe Yy
500 mg.

20 The compounds of the present invention can be administered
by implants as is known to those skilled in the art. When
administering a compound of the present invention by implant,
the therapeutically effective amount is the same as for depot
administration.

25 Again, the invention here is the compounds of the present
invention of the present invention. There is nothing novel about
the route of administration nor the dosage forms for
administering the compounds of the present invention. Given a
particular compounds of the present invention, and a desired

30 dosage form, one skilled in the art would know how to prepare
the appropriate dosage form for the compounds of the present
invention.

The compounds of the present invention are used in the same
manner by the same routes of administration using the same

35 pharmaceutical dosage forms and at the same dosing schedule for
treating patients with MCI (mild cognitive impairment) and
preventing or delaying the onset of Alzheimer's disease in those
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15 inplant. The therapeutically effective amount of the P-gp inhibitors is
fromabout 0.1 to about 300 ng/kg/day, preferably about 0.1 to about 150
ng/ kg daiwe.03/04#3985 understood that while a patient nay b@C3tEon2/zZ®M3DNn one
dose, that dose nmay have to be varied over 20 tinme as the patient's
condition changes. Wen admnistered orally, the P-gp inhibitors can be
adrPni TR SP i RYRITRZ oGO e ForiBr afChdhFeRsinat PoWR a8 FERAKABSN t o

those skbllegbdmsdbendfine hES LIPS 0L LOL IR NELHE a1 NEiiSHAbaSO! Ly |

dosage forns of tablets and capsul es as 25 we i qui d dosage forns such
as sol lamphs]dssbpenti ons Rudch elyme r sfovheneabeng ot édeldozhganybehd ar e
used, it i%ﬂﬁrﬁéerrqg t hat thg be of the suitained rel ease tyge so t hat
the P- g9 IRT Y o7 HRET T bR atihf NP Rt er et ont P oRge=0r St wi teSdai ly. The
oral dosageld i@ BECuALEhBi B68ALthéRotHRagas| enbr OBLetbitg 38thepr times
daily. It 1s preferred that the P-gp_inhibitors be admnistered either

t hife ofedenrFaiiviesdememyyiasor enpledtrabisnenhias opft MitedderPgulfEence, it
s prefard ededdal 108y E gps ol NI SLEORe; Deaadub nhelal ofh toapkifldgeage form
and further i I's pre erred that the solid dosage form be a sustained

r el eased Bded ®s M ddaneht perassscbaced ovit peodaesyidessugrahtcisapreferred

t hat what_ ever dosage formis used, that it be designed so as to protect
the P-gPt$hibitors fromthe acidic environment of the 69 WD 03/ 043987

PCT/ USOZ4 39315 52 S5 08B&Ha ERL ER1 GoL0at el babhet §egegengl i oknowr t@séhose
skilled in the art. In addition, capsules filled with smal [ spheres each

codbed hewyprioedrttponet ol akediner §¢ odbehasare al so well known to those
igi lled int ea&%m%&ﬁ'ngg%ki e Pgsgﬁgpii‘l@?}}lﬁ’i%ﬁréaﬁaﬂebﬁsé‘g%%ﬁtered
parenteralTy. nadm nrstered parénterally ey can be "admnistered
1V, | MedepoetMr S& onitlepotloéyx dhenPsgpsedhtdi toestcan peegenenthe
Sublinqgggéytigﬁgnlgéggg gggbénggéﬁyégéggspigglude gamma-secretase
inhibitors, anti-amyloid vaccines and pharmaceutical agents such
20 as donepezil hydrochloride (ARICEPT Tablets), tacrine
hydrochloride (COGNEX Capsules) or other acetylcholine esterase
inhibitors and with direct or indirect
neurotropic agents of the future.
In addition, the compounds of the present invention can
25 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
Res., 2, 7-12 (1996), Cancer Research, 56, 4171-4179 (1996),
International Publications W099/64001 and W001/10387. The
30 important thing is that the blood level of the P-gp inhibitor be
such that it exerts its effect in inhibiting P-gp from
decreasing brain blood levels of the compounds of the present
invention. To that end the P-gp inhibitor and the compounds of
the present invention can be administered at the same time, by
35 the same or different route of administration, or at different
times. The important thing is not the time of administration

but having an effective blood level of the P-gp inhibitor.

68



i nhi bitors should be given one thru four tines daily in the same anount as
for IMadmnistration. 15 The P-gp inhibitors can be given intranasally.
When gi vewo oBp4398T s rout e of adm nistration, the appropri @Ce/usox3ya7 f or ns
are a nasal spray or dry powder as is known to those skilled in the art.
The dosage of the P- inhibitors for intranasal_admnistration is, the
samB as for JWiteakdsi B9t i boeons el e ite nfY BT R IL LA beV g 3L L

| nt rat oL¥e e 30 Gh ¥ e DYy DA Ol R 08, AR bl 1AL T A0od e GPPY OPY 1 8t €

dosage formcan a parenteral dosage formas Is known t0 those skilled
in the amtatdheggsiatome  oraspamycie, glveh 1 opettdhgdiMaerogibenahy, 25

this route ofadmnistration,.the_appropriate dasage S, a m

o1 nt B P R e 100 RS RO RT Yot e rrg st P EF ¢ & FReted to
be admiwtsies ed tdms Pas chogs- pref exredo2, Hogexed , ot ier agbendiddat 1€ans be
delivered by a patch is limted. Therefore, two or nore patches may be

redQi r el Ther ofhdclzat spgd@ipionat pIeRRS i ¥ihbtPe nborp@nthahnd® is

i nport i r ut i e ! f P-

b bt et gt O AREREE R o RORRLALERTY e PRa B D 2P e P gp
i nhi bi tors ceie - gl mh b £t @ds r egh abd yadwywinssipposdtorylhag, i s known to

those skilled in the art. 35 The P- inhibitors can be adm nj stered by
i npl antRAEEFEra ?ﬂér tmsem\éki‘ﬁ‘?&a' i ARt a3 ?Pg%o WP 837 b4B987

PCT/ USO8 8fuaBrFher&ci 81 091 hi Rgr£0y 81 8pouint P hoUL 1 $f ag@nbypi strati on
nor the dosage fornms for admnistering the P-gp inhibitors. Gven a

pailfi cuilmplanlgp inhibitor, and a desired dosage form one skilled in the
oL Do KD L0 BLED8L 1 e OO 848, 10320 0L Ol 1 e
exact dbsageomngbdiitqoencyo odbadti nostmal kgndsy | | pdependbdn sbeut 0.1
to about 150 mg/kg daily. It is understood that while a patient
may be started on one dose, that dose may have to be varied over
20 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

25 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

30 four times daily. It is preferred that the P-gp inhibitors be
administered either three or fewer times a day, more preferably
once or twice dalily. Hence, it is preferred that the P-gp
inhibitors be administered in solid dosage form and further it
is preferred that the solid dosage form be a sustained release

35 form which permits once or twice daily dosing. It is preferred
that what ever dosage form is used, that it be designed so as to
protect the P-gp inhibitors from the acidic environment of the
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particul ar conmpounds of the present invention adm nistered, the particular
condition being treated, the severity of the condition being treated, the
age, wei gwD,03ge398T al physical 15 condition of the parti ceicaruspasiosnt ,

ot her nmedication the individual may be taking as is well known to those
skilled in the art. The conpounds of the present jnvention are al so_useful
to S5i nhsrradiet a-Beeeet asecanddredbtetsrarahveil kReWRoFRmEheReofkifded

0l avags oA Dottt bt 855 SEBRbE00: hdpar Sar For "PhG. ARRE6SS! SaFar m
or a mbarntdtherecdteot Btom Cherespdndi agosatk, ohra diEbewehl RbBowsof orm

such as_ APP751 or 770, or. a nutant thereof (sonetines referred to as
the "DbetQ @%ﬁ%t%ﬁf&%eir} WAf1 2 hot wishing to be bound by a particul ar

theory, inhiphtigmefoRet enesecEst asgiBetb¥Et ¥ahShbhaughhikeekahi bit
production of beta anyloid peptide (A-beta or Abeta). Inhibitory activity
i s180 demmeisieraklly i NWome afmanyarerey pBRAreRheballivnths¥agsn RAer eby

cl eavage, of a substrate.jin t pLesenc _A=beta-secr et . € is
anal yo o T PR e cEr e A Salor B BFECS0 Selhstha. e nhert oAt pragE™”
nor mal | yasUbd i giedh &ablesaballin. chranagevah stbeihetaligcr ehase-gpeavage

site. Reduction of APP cl eavage at 35 the beta-se¢retase, cl eavage site

conpar eth it P hE RS UPRP Rt B 0P T VERaERRVEREYNEPBE FIMER! HataYedRwftR Same

i nhi bi topyQCctiyiEyr ASSAImisystegBibhat can be used to denonstrate
efficacy of the conpound 71 WO 03/043987 PCT/US02/ 37037 5 inhibitors of

t hé5i nvent i chhare-gnowmhiRepresensnt beegaysnyisyseamsadiy - débeni pévenf or
L
of Abetaread hgsanasyzed oA dL{TrpowbeirnNadi ¥8, kHSWwAJtBatHbak, skilled in
the art. The dosage of the P-gp inhibitors for intranasal
administration is the same as for IM administration.

20 The P-gp inhibitors can be given intrathecally. When given
by this route of administration the appropriate dosage form can
be a parenteral dosage form as is known to those skilled in the
art.

The P-gp inhibitors can be given topically. When given by

25 this route ofadministration, the appropriate dosage form is a
cream, ointment or patch. Because of the amount of the P-gp
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 required. The number and

30 size of the patch is not important, what is important is that a
therapeutically effective amount of the P-gp inhibitors be
delivered as is known to those skilled in the art.

The P-gp inhibitors can be administered rectally by
suppository as is known to those skilled in the art.

35 The P-gp inhibitors can be administered by implants as is

known to those gkilled in the art.
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10 nutated, and/or synthetic APP substrates, natural, nutated, and/or
synthetic enzyne, and the test conpound. The analysis may involve primary
or secondwpy3oel9Bs expressing native, nutant, and/or syntPh@nise2/34p7 and
enzynme, or may utilize transgenic aninmal nodels expressing the substrate
and 15 enzyne. Detection of enzymatic activity can be by anal ysis of one
or Bore of tHeckeechvagethibduep¥elf abokakBreroByie PhmBABABIEY raFLGRoMet ri C
or chrambgenie 85sfe tEHis ebrOhBRini BEARIGT (fe! ﬁcgborﬂngwﬂtgmry
conpounds are determ ned as those aving t abil1ty to decrease the
amount ®@fivéeta-sectetater2D-gbeaubdbipooduehdprodasededndosapgear Esom,t 0 a

control, where _beta-secretase nedi.ated cl| eavage in the action systemis
obser vedPantibasdr £ FhetﬁatawggﬁéekBPwihﬂng 0P§e88ﬁﬁo%ﬁ83?ppr0p¥la%e

Bet a- segsgtgserdani pyes tReNd-gh bahapseeret ase enzyne are known, and are

25 available and useful for assay of enzynme activity and inhibition of
enZfme acti vityshqnbdebeneprndechbt teeoneeebirbilaantn hhe asyntheti EhPorns of
the enz e S i sek : .a_Sjte- A ayin nzyme
(Bace) S R e aias PEEahanty' S TS e B S AT B
U S. Papentibuld4d, Sdbp30indndopubhespedsBaT patrent iappbbedhiensr¥d98LR2597,
W00/ 03819, . W01/ 23533, ,and. W00/ 17369, .as well as in literature

publ i caPFBRECEART . CoNAl KbAROBELNT 15825847t PE9§6Y ST EEY eREe ENO86: 735- 741
(1999) ; -DNRAYE SoA0R: PRG- BBLaL &899  heNALHT €/405RB7 - 940 r6198B) 18R PNAS USA
97: 1456- 1460 (2000)). Synthetic forms of 35 ?he enzynme have al so been

dedér i beand V098 20597handavidd0117Z869pt 1eBet acsberemadaceanobetbst ract ed and
purified éron&hu n brgintg%iwo 0%/9%3%811PEEQUSO%é3zB%éeSS Eﬁi%% gnd can
be prodh%eﬁv%nu% 1'13Y Por exan%l% mafmdlian telf's expréssing reComnbi nant
enzyne.teehetred conpounds are effective to inhibit 50% of beta- secretase
enzymatic activity at a_concentration of | ess than

The compounds of the present invention are also useful to
inhibit beta-secretase and reduce or inhibit the formation of
20 plague.

Inhibition of APP Cleavage

The compounds of the invention inhibit cleavage of APP

between Met595 andAsp596 numbered for the APP695 isoform, or a
mutant thereof, or at a corresponding site of a different

25 isoform, such as APP751 or APP770, or a mutant thereof
(sometimes referred to as the "beta secretase site". While not
wishing to be bound by a particular theory, inhibition of beta-
secretase activity is thought to inhibit production of beta
amyloid peptide (A-beta or Abeta). Inhibitory activity is

30 demonstrated in one of a variety of inhibition assays, whereby
cleavage of an APP substrate in the presence of A-beta-secretase
enzyme is 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

35 the beta-secretase cleavage site compared with an untreated or
inactive control is correlated with inhibitory activity. Assay
systems that can be used to demonstrate efficacy of the compound
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about 50 m cronolar, preferably at a concentration of |ess than 10 about 10
m cronol ar, nore preferably |less than about 1 mcronolar, and nobst

pr ef er ablwoloasg3oghan about 10 nanonol ar. APP substrate APSANS0L/SAB7
denonstrate inhibition of beta-secretase- nedi ated cl eavage of APP can
utilize any of the known forms of 15 APP, including the 695 am no acid

" noPmal Inhiki §ees del ckhpedn VAN NGPTr T8 25NTER. RERVBTFILEREVE7®SEAY no aci d

i sotype i b 1 - 81 nd vari ch as the
SmediSFF§§§%éﬁi%§%(§§%#%??ﬁéj %%nggégéﬂgheifoﬁdgh ﬁ%%gﬁﬁénﬁ%V7l76F), and
ot hers.5 Se42 , 400, eXanph £345 S. aPavehl 55766, 846 endmalss balawe 20 Cenet.
1:233-234 (1992), for a.,review of kn variant _nutatign Addi t i onpal
Loetul -subst T M en GiE FHE U bus D el el tte b He ar il B oREORBRE R
di scl osefl, A& a €XBAPHE, ahd1 YELd00A1¥868s bFagnepi so0f udPhy aadusynt hetic
pepti des contalnlgg t he beta-secretase cleavage site, wild type (W) or

nutLdt ed@sated mardfor sypthstdeskPPbedbstvrteranpheurah, UnstaPadent
5,942, 4 9 AP u r c i th el a- t
o cavage e SPRONERPC e Tier RS RS { 615 0hPRAg" (EnBFLRSRRRLE B35

or varimwblvanpARRatyagrestcoadaegoadl hanéxpresyhhdehsti AP, mataat 30
fusion pe fide. Pr ef er abl the fusion peptide in¢cludes the beta-secretase
cl eavage™si te ?%%Eﬁe¥bcaA%€p?P SRRy AF nBR¥t YE1LsBRUFFRBRSRRYFat i ¢

assay, {QIm&Xanphel shayhpasisabathansangioLredghgction properties. A useful
noi ety may be an antigenic epifope for antibody binding, a |abel or other

defléct i emzyns etHete@blanbpAdengysabscrateivany che bekby ZBalwsDs/ 043987
PCT/ US02/ 37037 5 An%igﬁdief Product s 5ha actgristic o% APE cl eavage can be
ore Q cie QAuUCL S %S }/

@) oY . m S} ava . RY © eXam
neasuredn%y i munoassay usi ng VAri Bu ant T bodtest Ay crfbed, for

exanpl eimmimodNess P, Eettom@dPidlod CAPSAPgendci Askhy, Fat.entob, 64Re486.
means of detection. Inhibitory compounds are determined as those
having the ability to decrease the amount of beta-secretase
20 cleavage product produced in comparison to a control, where
beta-secretase mediated cleavage in the reaction system is
observed and measured in the absence of inhibitory compounds.

Beta-secretase

Various forms of beta-secretase enzyme are known, and are

25 available and useful for assay of enzyme activity and inhibition
of enzyme activity. These include native, recombinant, and
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 5,744,346

30 and published PCT patent applications W098/22597, W000/03819,
W0O01/23533, and WO00/17369, as well as in literature
publications (Mol.Cell.Neurosci. 14:419-427 (1999); Science
286:735-741 (1999); Nature 402:533-537 (1999); Nature 40:537-540
(1999) ; and PNAS USA 97:1456-1460 (2000)). Synthetic forms of

35 the enzyme have also been described (W098/22597 and WO00/17369).

Beta-secretase can be extracted and purified from human brain
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Useful antibodies to detect Abeta include, for exanple, the 10 nonocl onal
anti body 6E10 (Senetek, St. Louis, M) that specifically recognizes an
epi tope owoOagiossaci ds 1-16 of the Abeta peptide; antiboaceastszioand 164
(New York State Institute for Basic Research, Staten Island, NY) that are
specific for human A-beta 1-40 and 1-42 respectlvel and anti bodi es that
15 Pecoghysee t3ed | Gem%tb%npm@wéﬁd oin peehlamfor deﬁ%‘ﬁPiﬁe‘Pa‘ﬁ‘%%l sppecehébuneen
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|nnunoass§¥ 20 of APP and its _cleav % groducts as. desc
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ot o oo e (B 5 94T S ety S SCTErRt ASCADE Phr ST el Wi ng APP
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Exenpl ary assays, are 25 descri bed or exanple, in U S. Patent 5,744,346
and05, GioupOL0 Whereretat beEorn PhHef exalvPY Ebe8| Bhancebputrte assays
Exenpl C e e t i tivity
of *t he TS ASRAYE: {(Bhq CRDRD CRHEEL- L1 JOTBRE AL F6up 20, BuhOh 8FL
W00/ 17868, sV 00408819, and U. S. Patents 5, 942, 400 and 5, 744 346. Such
assays can be perforned |n cell-free | cubatlon in ceIIuIar
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vaibantAPRn ARPLudingnehe, 687 amireoapidalmovnasynihetypeAPpscubbedaie
contal ng. 74 0. 439 / 2/ 37 5 t he. ami. 9 aC|d sgauenc KM DA
or giig%s i ubgégdg ﬁz?ge pk%@engigo aagégre?asg enzy 8 B sragnent
thereOfNaﬁMr@.33l.530 532 (1981), and varlants such as the Swedlsh

Mutation (KM670-1NL) (APP-SW), the London Mutation (V7176F), and
others. See, for example U.S. Patent 5,766,846 and also Nature

20 Genet. 1:233-234 (1992), for a review of known variant
mutations. Additional useful substrates include the dibasic
amino acid modification, APP-KK disclosed, for example, in WO
00/17369, fragments of APP, and synthetic peptides containing
the beta-secretase cleavage site, wild type (WT) or mutated

25 form; e.g., SW, as described, for example, in U.S. Patent
5,942,400 and WO00/03819.

The APP substrate contains the beta-secretase cleavage site
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

30 fusion peptide. Preferably, the fusion peptide includes the
beta-secretase cleavage site fused to a peptide having a moiety
useful forenzymatic assay, for example, having isolation and/or
detection properties. A useful moiety may be an antigenic
epitope for antibody binding, a label or other detection moiety,

35 a binding substrate, and the like.
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synthetic or reconbi nant pol ypepti de variant having beta- secretase
activity and effective to cleave the beta-secretase cleavage site of APP,
under i ncwbasioe®stonditions suitable for 10 the cl eavage &cTivsnt/y708f t he
enzynme. Suitable substrates optionally include derivatives that may be
fusion proteins or peptides that contain the substrate peptide and a
modPf i daitiidpdigseful to facilitate the purification or detection of the
peptide of i3 elds SARLAlASE, [ eayage MOWELSyadbeldh odSndblhlLgabyons
include theinsertion of a known antigenic epitope for antibody binding;

t he | i nkimithadssayt abelng oraxisdectalt Soodi et y, as hdedcnkbag, oforn dxauphy,

substrate, and the like, Sujtable [ncubatipn conditions for C -free in
vitro 170 NEERs Mt uuet*1 b%%'e&ahp?%g) aEﬁJrEﬁ5 oXT n@_t‘gr yﬁiﬁﬁnﬁagoﬁﬁ? a‘?é% b 10

i cr ongd £ SULSIY BY 3 i SPPEOXE L & YaHo: 4 01 20Dy CONBE aEx SRBYEE, thand
approximately 0.1 nanonolar to 10 micronolar inhibitor conpound, in

aqliousnymiaiidronl, antHeedpprBke nhtengirelef It 7 LagisapfPbxFhRetely 37C, for a
time period of pr oxi 0..25 s to.3.hou hese i neu ion
condi t i n%Claér)lecaglgé’on%%g%%?&y,argne CQ%B eO%a?Iﬁﬁlggaéé%%%u?rg% ?grgﬁ%e

parti c st gSEyt i doTpanelibed bal/ DF2 desd r eel midswr eoekt Ssyséemstitute
Optim zation of the incubation conditi&ns for the garticulaﬁ,aﬁgaﬁ
corrponefrﬂj”s Basﬁ&ulpcﬁ%%%%tfﬁt?%el%%@% fi¥Y hetR2E et Bt 3RECE 2ymeCtised and
30 its piLPtA MAHE, Y. @ddid i PNgd | enzypBs: Bpgl oF ABgKeRsibbatle8i ghtt be
used in the assay, and the like. Such optimzation is routine and will not
r eqi r ecanmyel 2x pete mhwtet i on, repeonsef Upebgsayy Lei i pest adeéustoa pepei de
havi ng | tose _bindin ot el MBP) fused.to.the C-terpgipal. 125 am no

aci ds &n&"?jerbﬁﬁ u ef{i/@“‘%gjrfi o%%iée%%]ﬁ%%?%dl%nga%'ag}"slgga/ngubstrate by
anti - MBP maptay e, amit Doelyied neabadd oig@insbea caphtheditusepidpretein in

the presence of beta-secretase results in cleavage of 75 WO 03/043987
PCT/ USEESgsss 591 to 596 of APP and SW192 antibody raised against

590-596 of the Swedish mutation are also useful in immunoassay
20 of APP and its cleavage products, as described in U.S. Patents

5,604,102 and 5,721,130.

Assay Systems

Assays for determining APP cleavage at the beta-secretase

cleavage site are well known in the art. Exemplary assays, are

25 described, for example, in U.S. Patent 5,744,346 and 5,942,400,
and described in the EXAMPLES below.

Cell free assays

Exemplary assays that can be used to demonstrate the

inhibitory activity of the compounds of the invention are

30 described, for example, in WO00/17369, WO 00/03819, and U.S.
Patents 5,942,400 and 5,744,346. Such assays can be 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.

35 An APP substrate containing the beat-secretase cleavage
site of APP, for example, a complete APP or variant, an APP
fragment, or a recombinant or synthetic APP substrate containing
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5 the substrate at the beta-secretase cleavage site. Analysis of the

cl eavage activity can be, for exanple, by i munoassay of cleavage products.
One such wpmam98ssay detects a uni que epitope exposed at PCRAISOABOKY

term nus of the cleaved fusion protein, for exanple, using the 10 anti body
SWL92. This assay is _described, for exanple, in US  Patent 5,942, 400.

Cel Bul athaszaindurei duseaeencpasky-BAsaysNbaRrbelfsébctbahfdl y2ethet a-
secret Lyi 0 [ AP S - a. ...15 Cont act
R 3 R s - TR

t he pr esemiciee 0 c abseneeonbinaanonpolndepnhdbdi tarianot hbheingveataen can be

used to denpnstrate beta-secretase inhibito activity of the congound.
Pref er aBF§r e33Ry FRIThEY %?@s%ﬁgﬁchvﬁ EgeFigaVﬁhFB?t%F§a68ﬁﬁﬁﬁﬁa Brovi des

at 'eaSé1@$$&@e291§9@@fn§§b,pﬁﬁ&@fa%haugathsa5&oa99@5059@@hmhgbhéiearof the

enzymatic activity, as conpared with a non-inhibited control. 1In one

enBodi nelme , ctedvage hatt hul iy abfythepergympet Susbabéeasubarsatsed.
Al t ernatiyvel ells ar difi . e S a. re ipna . a-.Secr et ase
or synt%%?%O%a ?Yaﬁ?cfugengerlvggl%gs EREES Ry Fh %ﬁggbﬁpgkgggéﬁﬁagg

CV enzZyne-as dir'scussed above. € may be
added tpephedesl thse corghim and sebptebeeapbpredpr ended modibécaeliba.

Cells that naturally_express APP, variant or nutant fornms of APP, or cells
t r ansf orp@Eut ot expressi Bt sbler Fitot LAPPC1RH Qht 96FSGa-PRNPIAPRS

reCO”bi%éﬁﬁi@é éynibstbgtéfﬁécﬁgﬁagéaeﬂgg%agegg§xahéggtcUéB?u§0 peptide or

fusion protein containing the beta-secretase P cleavage site can be
uséd, pnodifedathatst hecénpeesbedinPPriionpefnit kaedwhio contact the enzyne

nor mal YR $EB5S ABoraPFr bRt bk 58%, BofHend: uckrul \RBARE P5 Bedapet
i nhi bi terygaesbvibl esmelethe tBEMOHREBGODEL BebiAYEAL B0bsPradect had and
rel ease of A-beta and/or other cleavage products into the culture nedium
can be the like.
Suitable incubation conditions for a cell-free in vitro
20 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°C, for a time period of approximately 10
25 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
30 its pH optimum, any additional enzymes and/or markers that might
be used in the assay, and the like. Such optimization is 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
35 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
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76 WO 03/043987 PCT/ US02/ 37037 5 measured, for exanple by i munoassay, such
as Western blot or enzyne-linked i munoassay (ElIA) such as by ELISA Cells
expr essi ryoan/o4PB7 substrate and an active beta- secretasePcarushy3ioacubat ed
in the presence of a conpound inhibitor to denonstrate inhibition of
enzymatic activity as 10 conpared with a control. Actjvity of

bet &- sddretakstemthet s WP FEERl 3RS CHIGHRE ofltor A ey L
product.s of -t §y_-p§-t t exanpl e, inhibition of beta-secretase
activi ttf}'le é:glaél]aﬁ{sé[%P{hae su s%fa(‘faaenﬁgép woul d be expected to decrease rel ease
of spedidid eshei@-sednet areuncakmed ofl SodRPrade avaeduprod e ueh as Abet a.

Al t hough both neural and non-neural cells process and releasg A-beta,
| evel s Jd‘?m‘giﬂﬁ)%%ar%tée%?%s- L He RETR ye}ﬁ%se?o% andt o??rgkﬁo}({%f ficult

to det il Pl Ar The: UsEeffed eflisidPESrokeDN £6r hawemsTdaNEetng the
bet a- secretase activity, enhanced Zoﬁgﬁgocesm ng of APP to Abeta, and/or

enhanc et iprleetlic S0 D Tabetassay el ¢ ieeetbileedr of @F regpmbe eldanpl ;

transfectio I ith the Swedish Mutant formof APP (APP-SW; wth

APP- KK?PCaotrer\lM ?%1’ 90‘%’;%% KK provides cells having enhanced bet a-secretase

activi tgelauthpraekey ng anounts of A-beta that can be readily neasured. 25

I n such assays, for exa the cells expressi nL(_g‘)(f1| PP and. bet.a-secretase
S

| e,
are i ncubat e FE ég?'r% LT SR r C2% oA £F QUFPABYES £3Fta-

bet a- S%&@é&@@a@&i@% aghd ybt YoBbcbtSing! AVAOE SblLcDiatden AR A .
substrate. On exposure of the ceI?s to the conpound inhibitor, the anmount

of 1AbetGoneased amtAPP heuldet naide uwi Bindh obetae ARBUREASE STFOVSf ValRERt

of APP in th ell ., lysates is reduced ared_w he-c he
cl eavadd*® p?%jdjgc?%d 01‘1¥A c%ﬁe%%n%%a?]f/z%%?&gg% éﬁaﬁ#%&%&ﬁé m%u%njfémto;
reacti ofs whd hispestids anhibodiesd as déscussedrabbyea-Peetetsed cells for

anal ysis of beta-secretase activity 35 include gri ry human |
inhibitory activity of the Compound. Preferably; assay in the

presence of a useful inhibitory compound provides at least about
20 30%, most preferably at least about 50% inhibition of the
enzymatic activity, as compared with a non-inhibited control.
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
25 discussed above. The APP substrate may be added to the culture
medium and is preferably expressed in the cells. Cells 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
30 peptide or fusion protein containing the beta-secretase APP
cleavage site can be used, provided that the expressed APP is
permitted to contact the enzyme and enzymatic cleavage activity
can be analyzed.
Human cell lines that normally process Abeta from APP
35 provide a useful means to assay inhibitory activities of the
compounds of the invention. Production and release of A-beta
and/or other cleavage products into the culture medium can be
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neuronal cells, primary transgenic ani mal neuronal cells where the
transgene is APP, 77 WD 03/043987 PCT/ US02/ 37037 5 and other cells such as
t hose of wWOIBmkdoe7 293 cell |ine expressing APP, for exanpCe&USARPPHOSWN In
vivo assays: aninmal nodels Various animal nodels can be used to anal yze

bet a-secretase 10 activity and /or processing of APP to rel ease Abeta, as
descr P bededssveed Fdo @il e thandyeauinml &k e I8 Her BPR Lt rat e

and bet a- ¥ ; S 0 r ahi bitory activity
np und:‘is'Lg#k%{%ylr{%’“&?dhé‘l‘é':\a,}’u AP J&IPNSL 1A &y ¢ &)1

of the co e 1 nventli on. rtain transgeni c ani nal npdel s have
been descri bedielfler eoxargdsing mrlARP SSulistmites &8 750 309, 16 64X, 486,
5,387,742, 5,720,936, .5,850,003, 5,877,015 and 5, 811,633, and Nature
373: 523 (CRFIS57°¢ 5dt &5 ed ST et *iq?weatpre%%?? That a%?“é?‘?%]%‘iﬁcs

associ at ethh W iidbrt e pRddepis ol oh 108 1 A AST & S i @ e &f 1Hhey cagpound
inhibitors of the invention to the transgenic m ce described 20 herein

proviBles GamRANSS NEGY & RATHIP Y orRUeHOHSY 1l iRRFA TRECTHIMR Ay BRtivity
of the comounds %;Qr{\}lll dalign Qfe tc{f mc?xoém@fggj\?ag%%gﬂrcp% Cc%'t&}?%zwp

effective carrier an admnistrative route reaches the target
tissue i et @R . OldnatexdiErapeihidammiosf oal seqredteisedc2bvity

I nhibition of beta-secretase nediated c= avage of APP at the

bet a- secP&HIFE | SR Qe oY gber el ease can be analyzed in these

ani mal s by masdy & Plad eaage dTAHEMS dfbct fite ARl sScPOdysd | thgscsgch
as cerebral fluid or tissues. Analysis of brain tissues for Abeta deposits
or plaquésdi s13pvaas aredictGh Lom ot iAeetn APP substrate with

A- bet a- secr et %Sfthe%}wf‘bodi 152 ESE0GE Of é’”&éf@@f&r r&fé@é)“aﬁ‘d of the

i nvention and ““unders conditions sufticient to per m enz%rra it nediated
release A-beta, levels of endogenous beta-secretase activity are
low and often difficult to detect by EIA. The use of cell types
known to have enhanced beta-secretase activity, enhanced

20 processing of APP to Abeta, 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-sgsecretase activity
and producing amounts of A-beta that can be readily measured.

25 In such assays, for example, the cells expressing APP and
beta-secretase are incubated in a culture medium under
conditions suitable for beta-secretase enzymatic activity at its
cleavage site on the APP substrate. On exposure of the cells to
the compound inhibitor, the amount of Abeta released into the

30 medium and/or the amount of CTF99 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
reactions with specific antibodies, as discussed above.

Preferred cells for analysis of beta-secretase activity

35 include primary human
neuronal cells, primary transgenic animal neuronal cells where
the transgene is APP,
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cl eavage of APP and/or release of Abeta fromthe substrate, the 35
conpounds of the invention are effective to reduce beta- secretase-nedi ated
cl eavage wh 08@B9&t t he bet a-secretase cleavage site and/ @ecTafshestodve to
reduce rel eased anmounts of 78 WD 03/043987 PCT/ US02/ 37037 5 Abeta. Were
such contacting is the adm nistration of the inhibitory corrpounds of the

i nverdt i oandootheanFaal snedeh, apoEhosgampl 8, siabdesePPpéGldbdvée t he
conmpound c e cAbeta deposition in brain tissues of the
ani mal , g ﬁhg“ogqlgd%%g grm%%‘g%%gaﬁd/ or size of beta anyloid plaques.

VWher e 10ABBGBW8.dm nistration is to a human subject, the conpounds are

ef fecti ve to.i nh| b|t or sl ow E he grﬁ ression of disease characterized by
enhancedi progression of ADin the, and/or to
prevent onsetygr;daxehaprBant meleAR icindpRatiseidt tf aflaSk AObelthe sdicseasse 15
Unl ess defined otherwise, all scientific and technical terns used herein

havel heasamlh’ﬁaﬁnﬁig/as PEPRERISY NG @ér &PEod O Kﬁj@ﬁéeoﬂbﬁéal | & the art to

whi ch thi,s _inyv ntlo | o iti IIQ% itdgons
and expl gﬁgﬁ%ﬁ S\Yv%ar gg or thﬁ%l{éér r’?s%zmé%%%ﬁs@é?ﬂ%hr oughout I]ngsl eldrﬁ)l re
docunent sub@tudtagahat bethbe sespetialsieC anizgmeantri e ccj%o'rm:o Iam‘mamstumtsa

Phar maceutically acceptahle refers to thos%fg OEEertl es and/ or substances

whi ch ar énRéPepPAbI 8 LS VIR Fat iF&Ft AERUE IMFa VGO t 0%iSEdI%Gt cal

poi nt of F&ééﬁ\é’ éﬂ%t Antife1 FRRAACTHIRIN G dbardmResu Ll fied:elmdllom g
physi cal /chemical point of view regarding conposition, formulation,

stabidity,.s. paatentsaécéﬁﬁar?p@é,aﬁd 2o deAi | §m3|&7t,y742AD5r,e7I‘2é>r P30

e T 8ot B3 O oA A S5 S P, £ ) gty

Preferred are animals that eXhlblt characteristics associated

with the pathophysiology of AD. Administration of the compound
inhibitors of the invention to the transgenic mice described

20 herein provides an alternative method for demonstrating the
inhibitory activity of the compounds. Administration of the
compounds in a pharmaceutically effective carrier and via an
administrative route that reaches the target tissue in an
appropriate therapeutic amount is also preferred.

25 Inhibition of beta-secretase mediated cleavage of APP at
the beta-secretase cleavage site and of Abeta 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 Abeta deposits or plaques is

30 preferred.

On contacting an APP substrate with A-beta-secretase enzyme
in the presence of an inhibitory compound of the invention and
under conditions sufficient to permit enzymatic mediated
cleavage of APP and/or release of Abeta from the substrate, the

35 compounds of the invention are effective to reduce beta-
secretase-mediated cleavage of APP at the beta-secretase
cleavage site and/or effective to reduce released amounts of
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for exanple, as disclosed in U S. Patent 5, 766,846. A-beta (or Abeta),

anyl oid beta peptide, is defined as any peptide resulting from

bet a- secrwpDasm®43ve1li at ed cl eavage of APP, 35 includi ng pepCirass2/sf3B9, 40,
41, 42, and 43 amino acids, and extending fromthe beta-secretase cleavage
site to amno acids 39, 40, 41, 42, or 43. 79 WD 03/043987 PCT/ US02/ 37037
5 Bet®- s@beEpas¥heBst §1sEc COYSCtIBRCES thsgpy 2dmiEnaidation iof A aspartyl
pr ot ease . . i f ARR t ] NQ- rIg-n ge

Abet o Tl pL e T E AR 88 A oD e T VOsT 17468. Dvso

refers texdmpiehykssdeesariided HbAlH, témpercatmesisared reidegptees to
Centigrade.. HPLC refers to hi.gh pressure li.,quid chr t ography. B refers
Lo 1, 5. AFREPRYT GPROR, CERFRIMYPoR ™, PHRIToy aR . L0 Bptaya to
Protecti Rggge@URheehRhbherO dird)drOaic RN Het a1 2inlarzEY XyGaldonhedeor Nyl ,
trityl, phthalimdo, trichloroacetyl, chloroacetyl, bronoacetyl,

i odob et puchy 20FREAEEE AP e 41 G yIumazy FattAen AR GRIEDBENE aue

et hoxybe I rhanyl . .4-. . fl uor 0 | S .

chl or obe%%ﬁ%%‘}g’%r tb%g)n%n,hlg)-lghI%?o%%ﬁ%z/tlﬂgx%%ny ,on2%2f0 disease

chl or oberhylrexyearibedy by 2rkadiced enahenzylofx ydetdeonyd ,slbw the

br omobenzyl oxycar bonyl , 3-hbronmpbenzyl oxycar bonyl, 4-

ni t r obenFFPXFEFHONNE, A Syt AR drb GTRAYSTS. (RS development
i sopr opoxycanbaryla phtlieditPhanyeih by ey cardeemd . 1, 1-

di phenyl prop-1-yl oxycar bonyl, 2-phenyl prop-2-yl oxycarbonyl, 2- 25
(p-tBbuyl)pr FMeﬂmM?ﬁmwthm@a@f}emldnﬁqm}FdrmWnd tasdutdal
cycoopent.anyl oxyc onyl., ohexanyl oxycar -

met hyl cytgleo esxél)r%ﬁ%[g%fc% l(gln)%?/af%}%&% %m@é%ﬁ‘a&ﬁe r?yﬁ (])cxoﬁmac?rbl nﬁn,derStOOd
2- (4-tol wyl suldf afylskatinoxycaHomut £ Wieidly lthild dnwtenteidroyedardemnyl , 2

Definitions And Conventions

The definitions and explanations below are for the terms as
20 used throughout this entire document including both the
specification and the claims.

Definitions

Pharmaceutically acceptable refers to those properties
and/or substances which are acceptable to the patient from a
25 pharmacological/toxicological point of view and to the
manufacturing pharmaceutical chemist from a physical/chémical
point of view regarding composition, formulation, stability,
patient acceptance and biocavailability.
AD refers to Alzheimer's disease.
30 APP, amyloid precursor protein, is defined as any APP
polypeptide, including APP variants, mutations, and isoforms,
for example, as disclosed in U.S. Patent 5,766,846.
A-beta (or Abeta), amyloid beta peptide, is defined as any
peptide resulting from beta-secretase mediated cleavage of APP,
35 including peptides of 39, 40, 41, 42, and 43 amino acids, and
extending from the beta-secretase cleavage site to amino acids
39, 40, 41, 42, or 43.
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30 (triphenyl phosphi no) et hoxycar bonyl, fl uorenyl net hoxycarbonyl, 2-
(trimethylsilyl) ethoxycarbonyl, allyloxycarbonyl, 1-

(trimet hyweiodypkasetr hyl ) prop-1| - enyl oxycar bonyl , 5- PCT/US02/37037
benzi soxal yl met hoxycar bonyl, 4- acetoxybenzyloxycarbonyl 2,2, 2-

trichl oroet hoxycarbonyl, 2- ethynyl 2- propoxycar bonyl ,

cycl dpr opyl meBRbRy E&FEERHSE 4b@Géc§ﬁ§%§FF§§nz?P@ﬁ}eaﬁﬁ@ﬁy|MemaPSln 2) is

i sobrornylo y e q r %Ig@@pg@ylg%tgﬂ -
carbonatéh ééga%ﬁgg/gfgg%?%SC%?'%Og%g'éégg gqgéh?8%=CH and € e
phenyl - CteNm)nHl 8dbenefr dberts .t Humanatpetausesaetrseed ss dgisemidleldor ifder

sol ution. nato r and flash chromat ography) refers to
purlflcaFﬁawp @pa?gt%ﬁﬂ%éﬁ%ggﬁpounds expressed as (support, 10 eluent). It
i's understoodDM@@trgm@I@p@bogﬁh@Egyﬁr@@gmgagd@re pool ed and concentrat ed
to give the desired conpound(s). Pharnmaceutically acceptable refers to

t hose0 pr oper t Aés éﬁ@P§Ka§Mﬁ§ﬁaﬁé@slphéﬁgéﬁésaG@@ﬁﬂaﬁﬁ@eto the patient from
a pharnacplogbiﬁléggé& 0%99%8%% @9%% .00 ﬁ'g&ﬁ%ﬁ%h&%nEQ géggﬁﬁpufacturlng

phar maceuti ca em St froma cal | chem ol nt o regar di ng
conposition, Bocnubﬁbm@ntchablHumﬁthyﬂ&themy aemﬁpm&ﬂcerand

bi oavai l bl||%y g ﬁrapeuticalk%%effectlve anount is defined as an anopunt
effectiv uFSX cgulemyl | 6§9eR 5t%ahst one synptom of the 20 di sease being
treated or topheduee gl delRy R¥alt-Of OneRi AR rHdyi cal markers or
synptons of the diseasé. It Should be noted that, as used in this

spec15|céﬁn@ylaﬁﬁcarb@naﬁpeﬁ@éﬁW@haﬁﬁEtYﬂheP@ﬁh@&ﬂaﬁdpor#@IQQIOFQ@¢€tded
"t he" ude %IE efe%%%e%gﬁnlg%%oaggtggnt%nt clearly dictates 25

othermnsg r'exa érénce to a corposition containing "a
conpoundy hengubéﬁ&yao&W&bumbn@ﬁ,twon@kh@ﬂb@nz@Q@&Q@@d&nn@ﬂ shoul d al so be

not ed th%%h%@?b%%&§ﬁé§§é££%ony1, 4-fluorobenzyloxycarbonyl, 4-
chlorobenzyloxycarbonyl, 3-chlorobenzyloxycarbonyl, 2-

20 chlorobenzyloxycarbonyl, 2,4-dichlorobenzyloxycarbonyl, 4-
bromobenzyloxycarbonyl, 3-bromobenzyloxycarbonyl, 4-
nitrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl, 2-(4-
xenyl) isopropoxycarbonyl, 1,1l-diphenyleth-1-yloxycarbonyl, 1,1-
diphenylprop-1l-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-

25 (p-toluyl) prop-2-yloxycarbonyl, cyclopentanyloxycarbonyl, 1-
methylcycoopentanyloxycarbonyl, cyclohexanyloxycarbonyl, 1-
methylcyclohexanyloxycabonyl, 2-methylcyclohexanyloxycarbonyl,
2-(4-toluylsulfonyl)ethoxycarbonyl, 2-
(methylsulfonyl)ethoxycarbonyl, 2-

30 (triphenylphosphino) ethoxycarbonyl, fluorenylmethoxycarbonyl, 2-
(trimethylsilyl) ethoxycarbonyl, allyloxycarbonyl, 1-
(trimethylsilylmethyl)prop-l-enyloxycarbonyl, 5-
benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2-
trichloroethoxycarbonyl, 2-ethynyl-2-propoxycarbonyl,

35 cyclopropylmethoxycarbonyl, 4- (decyloxyl)benzyloxycarbonyl,
isobrornyloxycarbonyl and 1-piperidyloxycarbonyl, 9-
fluoroenylmethyl carbonate,
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generally enployed in its sense including "and/or" unless the content
clearly dictates otherwi se. 30 Unless defined otherwise, all scientific and
t echni calwotosnm®sused herein have the sanme neani hg as comPeRIUSOUBTBT st ood
by one of skill in the art to which this invention belongs. Al patents
and publications referred to_herein are hereby incorporated by reference
for & pefpedest 358y PharAl-C @ )~d1- 6 al kyl " in the present invention

is meant strai o] ched_chaj y havingml- :jan at ons,
Such ae. ot HoT e aE o Popyl 21 2anranyl -~ aBarel Ceae TR 03 043057

PCT/ US0268T708Y05. butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl,

hexyl, 2-hexyl, 3-hexyl nd 3- et hyl pentyl .. It i s understoo that in
cases where aﬁh5$w§FO§ﬁ§pﬁyoﬁcgfﬁmgs?ﬁﬁuﬁﬁﬁsPGGQ?ogP@gﬁra 3¥€IFegﬁﬁgx§oor
al kenyl greup) ch8iSAPEEBErAEibANGET cbﬁgﬂuﬁdscékaégseﬂt aw | (supgose,
indicated in the second "C' as, for 10 exanple, "Cl-C 0" indicates a
maxilfum etuanttar bbhsisByndgrreRed hat" thecsprrirRp¥y=ten frpetpresente

i nvention_j t i apched i I ing 1-6
R T T A T e e el P
as, for exanpbrarmetboxycatlhoryceptapdryreifseapr apoxpose- pubpeytids
sec- but oxy, ,tert-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and
3-nethy|%%ﬂ{8§y$u §t?ﬁ86feFﬁﬁthéFSg@ﬁcePﬁaéﬁE 5Pe£§ﬁtpﬁﬁ&§ﬁFi ﬁ°¥§aneant
f 1 uori nepnRr-RELBLogEBLOY R candghiedingeoinfl kenyh evandd” €& €eal kenyl ™
means strai ght and branched 20 %ydrocarbqn radicals having from2 to 6
car B6n amensfanaturinen pbazmaeethiceldetibmé sbohdomand Phivelgadd chisd cadlanpl e,

ke, PR RS S irhen S SR R TRy coboB BRIty T Eoumt aRdon antred sy
hydr ocar pavieadi eatepbavicagahtobidataibabaihes.at ons and one or

A therapeutically effective amount is defined as an amount
effective to reduce or lessen at least one symptom of the

20 disease being treated or to reduce or delay onset of one or more
clinical markers or symptoms of the disease.

It should be noted that, as used in this specification and
the appended claims, the singular forms "a," "an," and "the"
include plural referents unless the content clearly dictates

25 otherwise. Thus, for example, reference to a composition
containing "a compound" includes a mixture of two or more
compounds. It should also be noted that the term “or” is
generally employed in its sense including “and/or” unless the
content clearly dictates otherwise.

30 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.

All patents and publications referred to herein are hereby
incorporated by reference for all purposes.

35 By "alkyl" and “C:-C¢ alkyl” in the present invention is
meant straight or branched chain alkyl groups having 1-6 carbon
atoms, such as, methyl, ethyl, propyl, isopropyl, n-butyl, sec-
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two triple bonds and includes ethynyl, propynyl, butynyl, pentyn-2-yl and
the like. As used herein, the term"cycloalkyl" refers to saturated

car bocyclwo osadiosnl s having three to twel ve carbon atons. PChaS0887037

cycl oal kyl can be nmonocyclic, or a polycyclic fused system Exanples of
such radi cal s include cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl.
Pref Br r deliteglel oat RYE-Gebrips apEntyyel ofemSHtYloycl BFRRGPEYAnd BFEPSREBLY] .

The cychoalfy! 9rQuRS: NSTGIdArE dpubs %£H%ﬁ?ge8£ 135 specifi gfderstood

substi 'n 6ne"of 35 nore sdbstltuta |t| ns with various groups.
For examia; isuchseychhalkkylangredigys mhaﬂneqﬁnacwww$v13ubstlKﬁt@d aft Bn

for exanple, d-C6 al kyl, CB alkox haloge dr oxy, -cyano, . .82

03/ 04398 1BETY uSé%Pé‘?’os% rs a?dfﬂ E%@ %f at yﬂgﬁ? t&?anV\Q
(C1-C6) alkydaem nqy %11136%&%}:5' 11r@1@@é$ym‘ﬂ tkd- %d&ﬁi@ah&yl ,asQl €6r
hal oal koxy, amno (Cl1-C6) al kyl, nono (Cl-Cs6) alkylanlno (C1-C6) al kyl or

di (0 - cemmlkyl ‘éﬂ?m-r*ibo( @Ild@)itékskﬁl magymugy P 1i0s CRERPISan aromati ¢

car bocyclic oup ving a 1Q‘ «(8.0. i BQS
(e.g., biphe g ox%ulﬁm' e 6on e%s éQ? %n th%ﬂ#ﬁ%%%ntrggg%ﬂgﬁgﬁlg%
aromat i Gpeadt€. Qtraigﬁt3oé t&bm@ﬁg@wmhﬁﬂﬁdekyha@h@@gé)havhnghlks carbon
optionally nono-, -, or trisubstituted. Preferred aryl roups of the

pr esent @%V@%tl%ﬁt%FEeﬁh§H§Pu9f RepHERAT PG apht FyFat 18% ﬂaﬁn?FomVnﬁgﬁ%
d'hydrOQQthfgf f&'nMétHBXg eghgxyteb&@BBQ&O SHobeR#Rxla] n-butoxy,

cycl ohept eny e aryl "groups herein are unsubstituted or, - as speci fied,
subsgsi tLﬁ@cd—bxmt@m or nere-beudsyi t utdlteoposi tllcﬂwe\mtthwrarl BESPGHEOFY ./

For exa such y 0 be optionally substituted with, for
exanpl e, %ﬁé%ﬁ C%n%aé9W?g%ﬁfgﬁng$%3Xy, hal ogen, hydroxy, cyano, nitro,
anmino, nono g£1tER) ebkyl alaegedit (- Gk apkybant ndnvetGoal keay meab2-

Céal kynyl, Cl-C6 hal oal kyl, C1-C6 hal oal koxy, am no (Cl-C6) alkyl, nono
(Cl- C5) Bl RgTHme noPrenims) ahkgrise. dPnecioBbyeal kyl am no (Cl-

“Alkenyl” and %“C,;-Cs alkenyl” means straight and branched
20 hydrocarbon radicals having from 2 to 6 carbon atoms and from
one to three double bonds and includes, for example, ethenyl,
propenyl, 1-but-3-enyl, 1l-pent-3-enyl, 1-hex-5-enyl and the
like.
“Alkynyl” and “C;-C¢ alkynyl” means straight and branched
25 hydrocarbon radicals having from 2 to 6 carbon atoms and one or
two triple bonds and includes ethynyl, propynyl, butynyl,
pentyn-2-yl and the like.
As used herein, the term “cycloalkyl” refers to saturated
carbocyclic radicals having three to twelve carbon atoms. The
30 cycloalkyl can be monocyclic, or a polycyclic fused system.
Examples of such radicals include cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. Preferred cycloalkyl groups are
cyclopentyl, cyclohexyl, and cycloheptyl. The cycloalkyl groups
herein are unsubstituted or, as specified, substituted in one or
35 more substitutable positions with various groups. For example,
such cycloalkyl groups may be optionally substituted with, for
example, C;-Cs¢ alkyl, C;-C¢ alkoxy, halogen, hydroxy, cyano,
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C6) alkyl. 25 By "heteroaryl"™ is meant one or nore aromatic ring systens
of 5-, 6-, or 7-nenbered rings which includes fused ring systens of 9-11
at ons corweioniomysat | east one and up to four heteroatons Ps&lUsSor/&E®3Trom
ni trogen, oxygen, or sulfur. Preferred heteroaryl groups of the present

invention include pyridinyl, pyrimdinyl, 30 quinpolinyl, _benzothienyl

i ndoPyl iR i n§ILOPy yi @Q@Pﬁﬁ:cﬁﬁ%&ﬁfm%n%oi%ﬂg%ﬁ?/e)ﬁégéigﬁﬁ‘&%?v, Cz-
qui nazol 4 ny! i noxal idyl; t hal @zidyl .nd1efazel vl . ol sexazakYbalkoxy,
pyrazol y ng‘iéqfél%l'w " t%?éazgln{%i,' s ayl, i nd}giz%I yl D nraih azol yi .
benzi m dezoly[C: HskhadkuilanylporfatGns) alkivéapinop@rr@d)ylkyds oxadi &Gy,
t hi adi azolyl., triazolyl, tetrazolyl, oxazolopyridinyl, imdazopyridinyl,
isothiai%ﬁ?ﬁﬁy'gﬁﬁfﬁVFLdFﬁy?igyﬁlnnoIinyI, carbazol yl, beta-carbolinyl,

i sochromanyl ,g@3+¥0B\,08/ A439aRCTANSEZ68403¢ RrBycg@any ,group having a
t et rahydr oi soqui nol i nyl, isoindolinyl, isobenzo;etrahydrofuraqgl,
i soBénzor g bayaiBEulengl-, DBheayenzothildmale geidxas®t gt BYPREBBYI i dPRyYI ,

penzot et afyy Ao pl Ui Aan RENZLALEANKAT QLOLENYS: AW opebonzodi-gakyk,
triazinyl,” phéenoxazi nyl, phenothrazinyl, pteridinyl, benzothiazolyl,

i m dazopyeidgli nyl , 1i,m,dazottktasdiydronagittyygriobenznepkabyhyl,, berdrzicdoxaziisyl ,
benzoxazi ny|, djhydrobenzi sothi azjnyl, ., benzopyr.any enzot.hi opyr an

counar i MPELPRJE nﬂ??ﬂyr,d%ﬁroﬂ5n§r¥sﬁh?5ﬁéﬁg%9r, %&F?BFH&P-&Fgﬁxﬁa ups

t et rahyds oquiHRol Haxkendi Mugrogd a9l iz | pAéndl hy dragpmolynonglnaphthyl,

di hydr oi soqui nol T nonyl, di hydrocounarinyl, _dihydroi socounarinyl,

i soitdol imdmyy]l, bedns¢irarany| dihydrorsaRely hony LetFpdisH NHxi fe/ 8/~

Ryl 01 oy B ont 0o B A32) DLy Bhgl ey bl il o e, qukoeh! ave
N—oxide,tg?% o¥y¥ghf%x$§%%g?%3§¥%%y Qﬁégﬁyéé, |soquphol %X?%E, 0
qui nazol ihyhb Ak Oxiiged bt noxa | Bykechifdxidde, spbthakaredyl i axd der more
i m dazol yl . N-oxi de, _i soxazol yl N-QX%Qe, oxazol yl N-oxi dg,
gubstitutable positidns with various ﬁkoups. FOr example, such
aryl groups may be optionally substituted with, for example, C;-
20 Ce¢ alkyl, C1-Cs alkoxy, halogen, hydroxy, cyano, nitro, amino,
mono (Cy-Cg) alkylamino, di (C1-Cg) alkylamino, Cz-Cgalkenyl, Cp-

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

mono (C;-Cg) alkylamino (C;-Cg) alkyl or di (C1-Cs) alkylamino (Cq-
Cs)alkyl.
25 By “heterocaryl” is meant one or more arcomatic 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
selected from nitrogen, oxygen, or sulfur. Preferred heteroaryl
groups of the present invention include pyridinyl, pyrimidinyl,

30 guinolinyl, benzothienyl, indolyl, indolinyl, pryidazinyl,
pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl, gquinoxalinyl,
phthalazinyl, imidazolyl, isoxazolyl, pyrazolyl, oxazolyl,
thiazolyl, indolizinyl, indazolyl, benzothiazolyl,
benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl,

35 oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
oxazolopyridinyl, imidazopyridinyl, isothiazolyl, naphthyridinyl,
cinnolinyl, carbazolyl, beta-carbolinyl, isochromanyl,
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t hi azol yl N-oxide, indolizinyl N oxide, indazolyl N oxide, benzothiazolyl
N- oxi de, benzi m dazolyl N-oxide, pyrrolyl N oxide, oxadiazolyl N-oxide,

t hi adi azowglo3mkygt de, triazolyl N 25 oxide, tetrazolyl N @exirdsp2/37037
benzot hi opyranyl S-oxide, benzothiopyranyl S, S-dioxide. The heteroaryl
groups herein are unsubstituted or, as specified, substituted in one or
mor e 5 suBbrprnansbl etpbsabvdneiapenival inys, gi sapsdoFsrYbxanpl e, such

het er oar yLoGLAUBSC ORXLDR R ool | VL Sibsti i el 30, exarpl e, L 08

al kyl oxy, cyano, ni‘tro, amno, nono (Cl-C6)
al kyl anngobeﬂZOtﬁﬂeﬁﬁl abkytoﬁmzmﬁylﬁ:byﬁiﬁﬂﬂyﬂmd;rwﬂz Céal kynyl , Cl1-C6

hal oal ky] al 0 Kk no (Cl-C6) al kyl am no
( C1- C6) QFR?PtﬁFrgh %u€%§Y%IE%?%&é %§%¥i%ﬁehﬂ lni §§1 Cy(?l‘rieterocycle
"heterocuéhgahkakolgi "9§£§£9ﬁy§|YﬁhehéxaE§ﬁ91 ogﬁeﬁbtﬁpaglﬁ9nbocycllc ring
systens of 4-, nermbet ed ri ngs i ncl udes fused ring

systlés ptegldinai0nbengmthﬁﬁggﬂ&4398m19€¥P98@2ﬁ3m037 3wigarathiagoall, east
one and

h | d_f |t
one and UPLi 8, baur et erastore Rebected tiam nitrogen. oxgen or sul fur.

e’ present 1nve |on inc rphollnyl

thionDrph@hyaybbenkms@ﬁnﬁah@hymyIbsn@bbgeanymlomemnbahu@pyr8n§1d|oxude
pi perazi nyl, honopi perazinyl, pyrrolidinyl, pyrrolinyl,
t et r ahy dFBPPRERPY; 'pﬂﬁeppamﬁypnyéetFéﬁyapavapaﬁ%FomaPQPw&hy@V&ﬂﬁﬂ@ﬁ}rN-

honvp'p65§95ey'teéegﬂ QHhBXEnylhO@HE@HQEBFRB%&& 1, _honot hi ormor phol i nyl
S, S-di oxi oxazol no yl, di hydropyrazolyl, di hydropyrrolyl

d|hybﬁop@nhédmpﬁpldphynpogﬁn|duhyHrOdsbmunopﬁnmwmdﬂnythyﬁr@pbymaaﬁumw“

and homoERPERGPARGF PR SRuTT g=o L THE THEEEY bey CFE AT OUpe avei n are

unsubst i beheexakoldson§ReChliedl y3ulsbixideed éy:qagdgmyqomeo&ua&tltutable

pOSItIOn;yr?hgglggal%ngg%g?p%yrggangéa Lildi?cguq%gﬁagg{c&eO%EO%?S ey
indolyl N-oxide, indolinyl N-oxide, isoquinolyl N-oxide,

20 quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-
oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide,
thiazolyl N-oxide, indolizinyl N-oxide, indazolyl N-oxide,
benzothiazolyl N-oxide, benzimidazolyl N-oxide, pyrrolyl N-
oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-

25 oxide, tetrazolyl N-oxide, benzothiopyranyl S-oxide,
benzothiopyranyl S,S-dioxide. The heteroaryl groups herein are
unsubstituted or, as specified, substituted in one or more
substitutable positions with various groups. For example, such
heteroaryl groups may be optionally substituted with, for

30 example, C;-C¢ alkyl, C;-C¢ alkoxy, halogen, hydroxy, cyano,
nitro, amino, mono(C;-Cs)alkylamino, di(C;-Cg)alkylamino, C,-
Cgalkenyl, Cy-Cgalkynyl, C1-C¢ haloalkyl, C;-Cs haloalkoxy,
amino (C;-C¢) alkyl, mono (C;-Cg)alkylamino (C;-Cg¢)alkyl or di (Ci-

Cs) alkylamino (C;-Cg)alkyl.

35 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

84



20 be optionally substituted with, for exanple, Cl1-C6 al kyl, Cl-C6 al koxy,
hal ogen, hydroxy, cyano, nitro, am no, nono(Cl- C6) al kylam no, di (Cl-Co6)
al kyl am nwp 0024338al kenyl , C2- C6al kynyl, Cl-C6 hal oal kyl , PCrAS62/smBpal koxy,
am no (Cl-C6) al kyl, nono (Cl- C6) al kylam no (Cl1-C6) al kyl, di (Cl-C6)

al kyl am no (Cl1-C6) al kyl or =0. 25 Mbdes of Preparation Conpounds of the
i nvert | oﬁogaﬁlﬁéngréba?(§asat PREzRRE &P F&r ifony Setiaremt e ficdgcted from

”anSforHE‘Eirﬁgén,T% oungds af;1Ehe. inwgﬂ&@ﬁnhgﬁeggggleﬁgg byr ong, o

skilled 1n't art out nore just by know ng e chemc structure of
t he conppuadenfhe 3Gweménicst ry imckumdewn t motrbbeeéisill, | ed Ghnidnverpdral iy,

fact, there 1is e than on rocess to prepare .the, c oun of ..t he
i nvent i oht l%%@ﬁﬁgghnﬁit hods” o Xb&%par at i%?f%%\?ff%orfjorb%pi n %ieg_ddﬁx.ldﬁjr
exanpl e, psgerizShpLt For ﬁ@lno&@b'ﬂ@%iiﬁéqf, Par @etddig.dirigst er ?%g@cﬂﬁ.tﬂy&e,
SS, \J.:Y,EShc et
anyeif,

Cuprate Addition of a Chiral Racemc Oefinic 35 Amido Ester,
al . 10Tet FahsahpAreRYYargl . 42 (2001P1iPrgaslizgdz; Sol i d- PRise

Aspartic i aLhiors: 3-A - 4- Ay, Pimperi di ne i Gh,
Mat t hew, et. af ., 4 7 5 gani c Letters, 1,
e, TEPehPaRo B RL  EEREEY & pamor i By,
Vol . 3, NomotHjio@62phd628yland Fr onhdepthdesotphdbimfPep ti de S,S-dioxide,
Pepti dom metiis: ,Design and Synt hﬁ&i s of Ne\y Pi peri di neA(/i hi pi tors of
Aspar t i cOBRBPLUIEBEY Bur savi ch, SLRMCERENT & Y&I'_. , Organit ik Y&r 1,
Vol . 3, H@hyé?op%@é%in?@?oi andyiiearohereaces1 ci ted thenRimbpimidinyl,
incorporated in by 10" the entirety. I'n addition to the rrethods above, a
variléty éihuddptiopdl sydihedirepyvoanes, my betuahydrethienyk eparse aztiale,

conmpound f th inventio . shown. in re.detajl below - Representative
or ocedur B FaRY RS BYERH ot o B0 ahts APIoERLoSFRHOLEIRY 5 PR 4%
vari ous shbemesstelieyRIgr ougsoshewn Hardie sabemesiranestgenead | yor, as
representative of Ri, ,. R3, and R4 as set forth herein. o
gpecified, substituted in one or wmore substitutable positions
with wvarious groups. For example, such heterocycle groups may
20 be optionally substituted with, for example, C;-Cs alkyl, C;-Csg
alkoxy, halogen, hydroxy, cyano, nitro, amino, mono (C; -
Cs)alkylamino, di(C;-Cg)alkylamino, C;-Csalkenyl, Cy-Csalkynyl,
C1-C¢ haloalkyl, C;-C¢ haloalkoxy, amino(C;-Cg)alkyl, mono(Ci-
Cs)alkylamino (C1-Cg¢) alkyl, di(Ci-Cg)alkylamino(C;-Cg)alkyl or =0.

25 Modes of Preparation

Compounds of the invention can be prepared utilizing a
variety of known chemical transformations. The compounds of the
invention can be prepared by one skilled in the art without more
just by knowing the chemical structure of the compound. The

30 chemistry is known to those skilled in the art. In fact, there
is more than one process to prepare the compounds of the
invention. Exemplary methods of preparation can be found in the
art. For example, see A Short Formal Synthesis of Paroxetine.
Diastereoselective Cuprate Addition of a Chiral Racemic Olefinic

35 Amido Ester, Coss, J., et al., Tetrahedron Letters, 42 (2001,
7805-7807; Solid-Phase Synthesis of Aspartic Peptidas Inhibiors:
3-Alkoxy-4-Aryl Piperidines, Bursavich, Matthew, et. al.,
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Synthetic Routes to 3,5-Di substituted-piperidines Schemel RHk +t '~ Wy
Ft COE OH hut Ph. t, LPGM1l. | HMOS, '"HF, -TOt H2 (VC 2. Kt_X 20 Any
enol i zablwoaBdetrgte capabl e of form ng an enam ne shoul dPceasp2/873f or m 3,
| eading to a wide variety of substituents which end up at C3. R can be
al kyl chain of 1-6 25 carbons, stralght chai ned or branched

cycl &al K9raeehg| Let baEhy| RBPRy| Vodr heH9|-éabs?ﬁ?ér§é2§pkﬁpdcﬁgpﬁ of 1-6
carbons, ?%338&.? ﬁbﬂhb P%ﬁﬁ@e@ P%lgB%QEQ%QCSBOtﬁe%Q?ﬁtbﬂ@e@§nQEe§as
abl e C

commer ci alTy™ avai , can Therefore give rise both “enanti oners
of 6. RlofaNebePﬂperidmaeoﬁnﬂﬁbﬁ¢05ﬁtoasARpadéﬁcnéepgﬁdWSGSBIBm39&71ch

PCT/ US02/ 37037 5 abov ere X i ood | g ou Su a r, d,
|, Tosl ylakeR§Y: gtc. 2 hggrgFE&FrﬁﬁﬁtF? r88§ Q%%UC ﬁg aﬁl?r_ides
sul fonyl 2ghb or hdgsthehi-eret-enrakesiand @h@@eaakeamm 1Rbo&po$aheaela b¥0 Ph
PhA% Ph ~ z MA% PYtOMPU HO)aR Z FV-X 01:fR RL 7 ' 2. $j PdIC There are

numérlousthaysntéreéhyr oduce and oxygen a to the amide carbonyl. Only one
such method s, snguny ; Ryl §cdehbnfd:88as208%6e , Rar ¥adgkipeds a843R%G a1

synthetic routes may be utilized to prepare the compounds of the
invention as shown in more detail below. Representative
procedures for the preparation of compounds are set forth below

15 in the various schemes. The R-groups shown in the schemes are
generally representative of Ri, Rz, Rs;, and R, as set forth
herein.

Synthetic Routes to 3,5-Disubstituted-piperidines

Schemel
ﬂ Kz(:ﬂa L | fé\mﬁl HO
mrrCE———.
R7GHO O A Rﬂ"""'-zfﬂ CH;EN efix B Ca, Bt |
1 ' 2 ' 3

NED

.

i 1. LAH 1, UHMDS, THE, T85C o Fa
T 2 WP IR *[;]:
a fJ,\lﬂ . AW
. ‘ T ‘ "

20

Any enolizable aldehyde capable of forming an enamine
should react to form 3, leading to a wide variety of
substituents which end up at C-3. R can be alkyl chain of 1-6

25 carbons, straight-chained or branched, cycloalkylmethyl,
phenylmethyl, or phenyl-substituted alkyl chain of 1-6 carbons,
either straight-chained or branched. Both enantiomers of 5,
commercially available, which can therefore give rise to both

enantiomers of 6. R! can be the same or different as R, defined
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15 Synthetic Routes to 3,4-disubstituted and 3,4,5- trisubstituted

pi peridi nes Schene 3 boo boa Q N Aftl3r duSr 0 NuihlyF } Ph Ph Fah, Ft
Ph 1. NabHvOoY¥o43387 R it 14 13 87 WD 03/043987 PCT/ US02/ 3PQ3WUS0H3@eTpound
10 is known in the literature (Tet.Asymm 1996, 7, 867). R is defined as
above, with the addition of bein g fhenyl substit ut ed hen%ll,

het ePoaralrits c YIRS, Xcly%l%a]ﬁ?/‘l’ PHEINGT IEABRt FEER e cyBF oafkyl Irings of
3-8 nenbg T ct e a t éya]

cupr at es arey h\‘?%é}t‘?f‘t u%igﬁ focr)él? e ég?%%éﬂ)h?ieggeﬁégg%%r éﬁ%ﬂéhéé%eg

R Cu(CN)dhloBided, NeutDEonyl HRHLRRLAFHA AMloRRormaliss 1dnd, a ARC| male | 11pTN. F

2- Il 0x01 Pd(O R b 3. TPA, i9 RL Is 15 Conpound 15 is known in the
literatufe*where R - Et hyl (Org Lett, 2001, 3, 611). It can be prepared
readily from6, where R Scheme 2
i0
_Ph : R
0 3-_\0 1, LIHMDS . 0 Fg CLNH g :':\0
UR 2. Moy Pyr.OMPY HQI Ia t | Z WX 9’ i o
" : R1 &
. LA . ,
' : : 2, W, PdIC

There are numerous ways to introduce and oxygen o to the
amide carbonyl. Only one such method is shown. R is defined as
above. R'-X defined. as above.

15
Synthetic Routes to 3,4-disubstituted and 3,4,5-

trisubstituted piperidines

Scheme 3
hoo ‘ oo "
Qg N arcuar Oy - _BuNP
S i,
= O“Si—é— N o-gi-{- ‘
~ PFh R Ph
w R
i 1. HOl
o 2w
R
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I s defined as above. Rl can be the sane as or different fromR and defined
as above. R is defined as above, with the addition of being phenyl,

substi t utwo oplexgt , heteroaromatic rings, 20 cycloal kyl riPOFaISOD87037
substituted cycloal kyl rings of 3-8 nenbers. 88 WD 03/ 043987

PCT/ US02/ 37037 5 Schene 5 Ph bWboo Y "T tip (I1l1s120Ptt(OHa f CHR R2-0O
Rl TPA, OCM ' -Q1 22 Conpound 19 can be prepared anal ogously to 16

B L
03/ 04398%6 PCT/ US04 3I0BIned Sshabhevd, Pryth~the ladddt Boh ASEbbeingi pREXLL O-
NO ZH Q§tf%£§2§}2heny1 hgﬁéroggé glc rings, cycloalkyl rings, or
substituted cycloalkyl rings of 3-8 members. The reaction
10 sequence will also work if alkyl lithium cuprates are

gsubstituted for the Grignard reagent, RMgBr.

Scheme 4
Fin PR, . Ph,
m : . * *,
Uj,:l’:‘ . R'CulCNiL © rf?ﬁ LHPC g pa
" . 23 . ) - ’
18 ‘ ~} X 1" - 7
1. ACL, LAH, THF
z*&ﬂMﬁg&Pﬂﬁﬁh
. 3. TFA, DCM
(}R» v
1
1%
15 Compound 15 is known in the literature where R - Ethyl (Org

Lett, 2001, 3, 611). It can be prepared readily from 6, where R
is defined as above. R' can be the same as or different from R
and defined as above. R is defined as above, with the addition
of being phenyl, substituted phenyl, heteroaromatic rings,

20 cycloalkyl rings, or substituted cycloalkyl rings of 3-8

members.
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24RFA -OR Schene 8 0 A0 d 0 K 10 15 90 WO 03/043987 PCT/ US02/ 37037
"amlirrtentu ~ e~ ds of F1 rid "ynt s s, %9 Car. 14. 1) LuU4. ~AcOHO', -
-~ N1 NWO®3/043908NAH OR 2) RX TVA .0 OR 3 2) no OR TPA ReCORSIZEM3Dt ~~ D
met hyl di ni cotinate i s hydrogenated over Adam's catalyst in AcORto give
the, piperidine 1. The esters are then reduced by LAH, the protected with
Boc anhydride to give the diol 2, mﬁEbﬁ_Esialkylated under Wl |l a nsontype

conditions to glve either mono. al kyl- 3, or .-bis-alkyl 4 Rempval- of the Boo
pup yields the fP 3 conpound. O Ar- EPoRIAY CD A O 1) tAH 2)'=°<Boczo xi w, OR
L bm 1m£guw oMo NaHRZK
1';\ LA, | — O,
MeQ,C -0 Ri
19 » #
: l"m%umu
ru ‘ﬂ
H-Q R1
E-

Compound 19 can be prepared analogously to 16 above. R and Rl
are defined above. R2 can be the same or different as R or RIl.

10 Scheme 6

1. RCuCHIL
2 RX
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4 Fischer esterification of5-brononicotinic acid gives the ester 1, which
can be coupled with an yl;etalloid under Pd catal yzed conditions to give
2. Reduct iwp 0804982 rticotinate ester may be acconpli shedPoy/tAdasm®3Tat al yst
to give 3. This can be further reduced by the action of LAE on the ester,
and the resulting conpound Nwprotected to give 4. Al kylation gives 5, and
t he Penoval of the carbanmate gl ves t fehgmegi red 6. 5 91 WO 03/ 043987

PCT/ US02/ 37037 ca --~ rvrr,=-"'~ :~} |sgj,"r *a Ry=t ar3rr NIN COA CCA yyy
LA14 ON tal rtfhrt". crelar~re cf O Nt 4;-!-\4 S CQQuza L cotinic added, 11,
is subjected.to *a\d:ovw en, Ace@Mit i on, gi o4 (%rrpounqt!'ém,d:mmm@r f adyction
gi ves the endat &3, d-|-t-r-eﬁ-e~f'—“-allt cupgrate w | |=—sobstitate 't he {4- position
of the pl'&% e to giyveex 4 (if RCE"fesiyed, Rh catal yzed hﬁWi on is
used), the @ster of .which can be reducedtby LAIJ to give the prinfry

al cohol, S. The al cohol can be al kylated to give 6, and the am nez% .
deprotected to give 7. (Og. Lett,,‘ 2001“\5, 210) ~ ncrtt~act~t 4" irir
McOH HO 40. 'IEA = OH t3' cod 2 “02R 6 5- ydro rnicotinic acid | st NaH

subj ected to Fow er reduction to give the keto-enoate 2, and refusRi-&n of
the carbonyls gives the diol 3. all lation of the primary al coho} ‘to

Scheme 8

10

15
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give 4 s followed by further allcylation to give S. Deproteetiort of the
am ne gives conpound' 6. ( rg. Lett 2001, 3,210) 5 10 92 WD 03/043987
PCT/ US02/\80®3/843987 Addi ti onal al ternatives nethods of synt re€IIEsons708he
conpounds are contenplated by the invention as shown in nore detail bel ow,
for the subject conpounds indicated. 3-Al Kyl oxy-4-Furano-Piperidines and
Pi per azi n€smplin@nmrodethOds0ofPipbridiNEythdsistt H H  Synt het i c Rout es: 1. HO
OH HO Boc20O, DIEA 0 6 N CH2Cl 2, DVAP, DMF N THE N-H H Cl .R T+ 60C
-78 C -. -20 C hoc .8h 1h o O Ad-mi x-al fa MsCl', NWM CI—13802NH2 10H H

Raney-N  CHCI 2 t 450 Caatasc:CN uO—l/ ONEtC]-l reflu h 2h 6oc oc OO
OH NaH, RQ HCI Doao@[em : : :)mm

‘ ..&Bacﬂ

‘uml-r /\Q/\ ’\O/\
4 janH RO ~ OR TEA RO™™ " COR
2 2RX ’ . . .
B N ’ ’
h ' 1
s X

- Dimethyldinicotinate is hydrogenated over Adam’s catalyst in AcOH to give the .
piperidine 1. The esters are then reduced by LAH, then protected with Boc anhydride to |
give the diol 2, which is allcylated under Williamson-type conditions to give either mono-
alkyl 3, or bis-alkyl 4. Removal of the Boc group yiclds the final compound.

B0, H, HOA

OR

Fls»chcr esterification of 5~bmmomcutxmc acid gives the ester 1, which can be
coupled with an arylmetalloid under Pd catalyzed conditions ta give 2.Reduction of the
nicotinate ester may be accomplished by Adam’s catalyst to give 3. This can be further
reduced by the action of LAH on the ester, and the resulting compnund N-protected to
give 4, Alkylation gives §, and the removal of the carbamate gives the desired 6.

N



hoc hoc H R =Bn, Et, "Pr, "Bu, tBu 10 93 WD 03/043987 PCT/ US02/ 37037 2.
HO OH 0 OIf Boc2O, DI EA LDA, Tf2NPh ON N HCI CH2Cl 2, DVAP, DM N THE N 00
C -- -R TWOBAW439880 C--b- 00 C Boc 8h 8h Pd(PPh3)4, LICl pcadrsnt/swat fa
B(OH) 2 Na2CO3 CH 3S02NH2 2 OHOH Raney-Ni 0 DME/ H20 t BuOH H20 N Et OH,
reflux reflux N 12h | Boc Boc 0 O NaH, RBr OH R HCI, D onne ;OR U DVF N

N I N Boc Boc R =Bn, B, "Pr,{Bu, tBu Ref: Og. tt. 2001, 3(15),
2317- 23204 | 10 01.5 cief.r, 94 VO, /‘ 3987 PCT/ U802/3£3 :
P

f NaBI1TFA, PhiH t}) RCubbeld
NP - ifA=H B —
ﬁ ‘ 1
) 4 CoR
4 3*
. ) - - R'
LAH Y O MaH, R o depeor :
1}4 ' . R
COR ' SR S N
. COR H
6 7

Nicotinic acid, 1, is subjected to a Fowler reduction, giving compound 2, Further
reduction gives the enoate 3. Addition of an alkyl cuprate will substitute the 4-position of
the piperidine to give 4 (if H is desired, Rh catalyzed hydogenation is used), the ester of
which can be reduced by LAH to give the primary alcohol, 5. The alcohol can be’
alkylated to give 6, and the amine deprotected to give 7. (Org. Lett,, 2001, 3, 210)

same condidonzy O V -~

" O NaBH4,LiBe MeOH HO “Sor - Na, RN
EA=OH N -~ e
2 L : Yoo
-~ co , . -3
| : A | COR ,
HOU.\,? N, R RO~ - Q - Deror R*—0 o~
| R i ' R —_— \(j/\?
. N , N N B
tcop” o 5. COR H
: . P

‘ S-Hy‘tilmxynicminic acid is subjected to Fowler reduction to give the keto-enoate |
21 and reduction of the carbonyls gives the diol 3. alkylation of the primary alcohol to
give 4 5 followed by further alkylation to give 5. Deprotection of the amine gives

£

compound 6, (Grg. Lett, 2001, 3, 210)

10
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53. 01 p-Anisidine OQ~" 0 Boc20 g~~ N)a 2. NaBH4(OAc)3 Et3N Owv O
1. n-BuLi, (-)-sparteine TIPSO 1. HCI, CHCI3 Q'Z~ Boc Tol uene, -780 C 02N
Q@ 2N, ' WWbRSONBST 2. NaBH4 Owve O TIPSO TIPSO O2N CH 1. PPu/uSp2/54082 NHA
BocHN OH 1. MsCl, Et3N 2. Boc20 2. KOhBu, THE 0 0 3. TBAF 0 0 1. MO,

Et3N "9%-OH > ' 10.' OR_ 2. NaH, RCl. DVF N 3. TFA N Boc H R = Bn, tBu Ref:
J. AM Chem Ps%ﬂ:ltlml alterigo e JEethads 18F 0By R 93 D49 g e

PCT/ USO 0 o\ 1/
YO N H%/ﬁ%-é%ﬁf%d% et 2! tféﬁb;%%ge@&%f Pl Meson Oadt Shola NA tote |

detail below, for the subject compounds indicated.

-AIkonxy-4-Furano-Plperldlnes and Piperazines:

%ﬁ% %“’“@%"“o A

Synthetic Routes:

1.
z
O —
HO_ OH );/\O HO, )=
Boc,0, DIEA Li
> —_—
m-HCI CH,Cl,, DMAP, DMF N THE N
0°C —RT. oC  780Cc—-200C Boc
8h 1h
0 O
/ P Ad-mix-alfa / P
MsCl, NMM CH3SONH Oy,  ReneyNi
N —'—* \‘ —____>
CH.Cl, i
/H,0
509G . -200C N EUSH H2 N EtOH, reflux
1h éoc éoc
0 0
/ / 0
7 NaH 4 4 7
aH, RBr
OH OR  Hcl, Dioxane OR
N _— » —_— <
N DMF N \
éoc éoc H

R =Bn, Et, iPr, iBu, tBu

10
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1. HOOH O Off Boc20, D EA LDA, Tf2NPh N CcH2Cl 2, DvaP, DM N THF N HH
C 0OC-RT. Boc -78 CG-- 0 CBoc 8h 8h NO/ NONO Pd(PPh 3)4, LiC,
[ Ad- m x-wbfoa/04398a CO (OH)2 2 s CH3SO2NH2 SOH Raney-Ni  ORCDNEO2037
1BuOH/ H20 N EtOH, reflux reflux N 12h Boc Boc NNO N-O N-O JOH NaH, RBr
---, J).oRHCI, Dioxanet OR:No N DW LN Boc Boc H R = Bn, Et, |Pr,
| Bu, tBu Ref: Org. Lett. 2001, 3(15), 2317-2320. 5 10 96 WD 03/043987
PCT/ US02/ 37037 3. O N SOCI2 NH2 BnHN---1"OH BnHN,,,,,C CHC13 HCI
HO, JOH . 0 OTf
Boc,0, DIEA LDA, TfNPh N
- >
N CHCly, DMAP, DMF N THE N
H-HCI ] I
0°Cc —R.T. Boc  _78%c—0°C Boc
8 h 8h
O
/ P 7 0 '
Pd(PPh3)4, LiCl, y Ad-mix-alfa
B(OH), N CH3SOzNH3 Raney-Ni
> o —_—
DME/H,0 tBUOH/H0 EtOH, reflux
reflux N 12 h
I
Boc
(0]
(@]
// //
LOH NaH, RBr - HCI Dioxane OR
DMF
N N
Boc H

R = Bn, Et, Pr, Bu, Bu

Ref: Org. Left. 2001, 3(15), 2317-2320.

10

15
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O %
RBr

OONDS500o Ci NNaCH EtOHrN NH NH/NH C CNCl
DM ~ Am (NJ/NOH N N Bn Bn

Bn Bn OH Bn

O NaH,

OH2, PA/ICNNOR MOHCN H R = Bn,

tBu 5 10WO15/04®87 WO 03/ 043987 PCT/ US02/ 37037 3, 5-Al
Q DIE MsCl,

I n es Synthetic Route:
K& BJ nCPB N TI-F Qat- Meni hyl

+ a O CH2Q2 dI

CHz12 OO -Ment hCO-MBrth 4 dG, -~

Ky PCORIBOR3703Pe ri d
C Gat-IVirnthyl CHzO 2
FfL-i (Nf

OH 15 NaH, THF, a tB tyl- Qat-IVbnthyl e N
3.
1. p-Anisidine Boczo
S -
2. NaBH4(OAG)s \©\ Et3N
OMe
1. n-BuLi, ()sparteme TIPSO,
Boc Toluene, -78°C 1. HCI, CHCI3
O-N
> S S
O2N OTIPS NBoc 2. NaBH
2. 2N~ 4
OMe "% \\ Ar
O
TIPSO TIPSO
1. Pd/C, HCOsNH4 BocHN OH 1. MsCl, EtsN
>
2. Boc0 \\ 2. KO'Bu, THF
0 3. TBAF
O
/
1. MsCl, EtaN Z
> s W\
W \ W
2. NaH, RCI, DMF OR
3. TFA N
Boc H

R = Bn, By

Ref: J. Am. Chem. Soc. 2001, 123, 1004-1005.

10

15
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-1 C2. T\ 002-Pvbrth4 1. Borane DVE, O ,nN OCH NaH1TI-F 00 J 2. Sodi um
percarbonate N50- CIN 4 56C HCI, N Cat-MantlV HO 5 98 WO 03/ 043987
PCT/ US02/\80®3/843987 Al kyl oxy- 4- Fur ano- Pi peri di nes: 1. HO OFC@/uBoz2@037 DI EA
LDA, Tf2NPh OIf T N CH2Cl2, DVAP, DM N THE 6N HHCI 00C --.R T. Boc
-780 C,00 C Boc 8h 8h 0 O 1. HBrUsaq ), Br O Pd(PPh3)4, Li CI Di oxane/ H
2~ B( OH) 3-AdlevloxysddsoxazatarRipesidings pve/ 2O N 2. NaH (aq

t But yl - met hyI ether, refl | pux 3-50 C N - 1§\IO C Boc Boc 0 H2 Pd/ C NaH,
) % b /
N H
Synthetic Routes:
1.
HO_ OH 0 oTf
Boc,O, DIEA LDA, Tf,NPh N
- >
N CH20|2, DMAP, DM N
H-HCl ,  THF \
0°C —RT. Boc 780 c—~00C Boc
8h 8h
N-O
[ N—-O N-O
Pd(PPh 3)y4, LiCl, 4 P Ad-mix-alfa / y’
(OH); NazC0s CH3SONH, OH  Raney-Ni
v ot S - . —
DME/H 50 'BUOH/H,0 EtOH, reflux
reflux N 12h N
|
Boc BOC
- N-O
?l ) I N-O
Y% % U P
NaH, RB
OH a ! Q\OR HCl, Dioxane OR
N > —_— §
N DMF N
1 1 N
Boc Boc H

R = Bn, Et, iPr, Bu, 1Bu

Ref: Org. Lett. 2001, 3(15), 2317-2320.

10
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OHOHOR )INNNDW N Boc Boc oc
|Pr, IBu, tBu 5 10 99 WO 03/043987

/| OHCl, Dioxane OR N H R = Bn,
PCT/ US02/ 37037 3- Al kyl oxy- and

Et,

3- Al kyl - 2wBuwsam8Pi perazines gg R HOST, DI G Et02° HN R 1®@CFTSbR/37037

Bn- HN*CO2Et Boc HN 2 DMF, DIEA N O

CH2C* (N~ 2. NaHCO3, N O Reflux N 3. Tol uene,

| Bn OHRLIAIH4, THE HR 1. TFA,
650C Bh Bnh 0 O Br L~~- 9-/

H2, Pd/C R NR Pd2(dba)3, (JBINAP MeOH NaQx Bu, 18-crown-6 H THE Bn R =
-CH20Bn, 9-CH2Qt Bu, -CH2CH(CH3)2, -Bn 5 100 WD 03/043987 PCT/ US02/ 37037
0
I N
OH SOCl, ol NH o
BnHN" "\ —  » BN >
CHCl3 HCI
0
0 o) =
& Q. Cl 0 [ N
NN 8% N NaOH, EtOH
[NH NH S ENH
( o] NS
NH r\r‘/\{\ y
Bn Bn OH = -
o
//‘N 3
NaH, RBr £
- [N:(\OH - N:(\OR
DMF E
: y
Bn Bn
<
Ho, Pd/C AN
_.__._..—>
N OR
MeOH [
N
H
R = Bn, Bu

10
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3, 5- Al kyl oxy-Pi peridines 1. p-Anisidine HBoc20 2. NaBH4(OAc)3 Owe Et 3N
1. n-BuLi, (-)-sparteine TIPSO N~ aO T ol uene, -780C 02N )\rl M 2. 02N
TI PS NBocwOAB/04398HCI , CHCI 3 TI PSO H2, RaNi )on 02N OV ARCZ/USBHEI08R,
NaH2PO4 MeCH 2-net hyl -2-butene ) Y1, 3. HC, MeOH ""*\OIl PS BnBr, NEt3

A O'OTIPS 1. tBuLi, THE. O HO Bn 2. RBr | | '" '~ OTIPS LAH, THE R .,,
v~ SOH315-Alkyloxy+PiRegidingsnn 2. NaH, RBr, DVEF B R “ov v+0"SOH H2, Pd/C
R~ ,, ~ * SOHLBn MMOHH R =Bn, tBu 5 101 WD 03/ 043987 PCT/ US02/ 37037

3- Al kyl o and 3- Al kyl -4<0Oxazol o- Pi perazines 1. OBr 1. HCO2NH4 Oy O N
HCO2H [ Br~gr refl ux h NH2, Pd/C\ N NJ CN TEA, CH2CI 2 2. NaOH, H20
R 0 =R S

MOH i ﬁ/ﬂj\ HCl, H20 CN

Synthetic Route:

N
DIE
% + GﬁO/Q MsCl,
H CH202

| CCl2
’fc— . QO Menthyi

\

" KO'Ru X mCPB
' ——. —_— N
N THF ! CHQl2 )
CQ-Merthyl QO Menthyt o OQ0z-Vienthyl

PhLi A~ OH 1. NaH, THF, ©\/OI®
{
Butyl- | N
S8t QOzVeniyt o T@O\/@ O0x-Merthy!
1. Borane-
DME, ©v04 (OH NeH, THF
- () -

2. Sodium percarbonate N
50- °C OOz Menthyl B'\/©
55C
©\/O”' O\\O\/Q HCI, ©\/O'I \‘O\/©
A\
OOp-Menthy HCO

98



N8 hBnBn H2. Br OCOH O -\\ O HCO2Na N HACAc N H2, Pd/CN CN OO
AcOH, CNJ J R.T., 12 hreflux, I h MOHCNr " HBn Bn Bh 3. 0 OCOH O COH
\' 0 N RWDGOMNIAOAC H2, PA/C NIIN~- AcCOHNR MOH NR BeT@S310 Bn H
Bn 0 NaNC2, H2SO4 0 HCO2H, SOC12 0 HONH2 > HOX /OH ClI/1'1~T/OCOH O0C TI
Reflux I R=-0Bn, -OBu, -CH2CH(CH3)2, -Bn 5 102 WD 03/043987

PCT/ US02/ 37037 Exenplifcations at this invention nmay ba nade as taught by
Lesma of at. J. Org. Chem, 1996, 63,349Z (and references cited that Meta'

Ve RO 5 A1 oxy 45 alb-PipeFidines:

1.
HO OH 0 OTf
Boc,O, DIEA ﬁjj LDA, Tf,NPh é
- -
N~ . CHCl,, DMAP, DMF N N
H-HCI Zre . THF \
0°C —R.T. Boc 780 c0%C Boc
8h 8h
/ O
0 1. HBr (aq.), Br o
4 Pd(PPh3)y, LiCl, / Dioxane/H 5 f P
B(OH), NaxCOs 3.50C . PHL
> N > 5
DME/H ;0 2. NaH (aq.), t ~ t
reflux N 3.50¢ N Bu‘Byl methylether,
\ | -15¥C
Boc Boc
/ / /
7 Hy, Pd/C 4 &
OH 2 OH NaH, RBr oR
= Y g
N N DMF N
éoc Boc éoc
0
/ 2
HCI, Dioxane OR
N
H

R = Bn, Et, Pr, Bu, 1Bu

10
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Exenptiflcalions of this invention nmay be nmade as taught by Yu of at.
Tetrahedron Lett, 2000, 4t, $647 (and references cited the R' ORo R OR
MeQ 4 R woSabados*uted aryl (w hataroaryt Exenpiifl cati on®CxfuSHns®37
| avert.tion may be made as taught by C ntiner at ai. J. Og: Cherry., 2081,
66, 7446 (and references cited tt R HOChl ~ t7H CHs Rs Exonplificatlons

of this,tpyerr fort tray by acts eta!'. J. Chem, 2001, 86,
7432 (a%'d& loyrand t%ﬁ‘lf'%‘ﬁ'ﬁ#?ﬂ“g;%lp razifeSps Rt RL H 011 WD & Yjt4
| N X-140= 40(nu1) xernpliflcattons of this invention nmay be nade as
taught by Liras of of Org. t.ert, 2001, 3, 3483 (and references cited

therei): OTr R& R. CRi*~, r' RIR RRr~wetuwty i~; - -w s iii "
Arkl a Ft+krarryi ~~ M Me Me Me Exenplircations o p| S anentlon may be
made as taughy by Ll ebast ct nd of at OH@BTLRIG ., 208Ef 2%%5 81 (end

WD 03/ 043987

referen fhe Bi-HM” RCQERT' “0—R—HFN> 0 H
PCT/ USO%%‘F@% onpl | ff Cations of tRMS PWfent| on may bgl mete as taught by
Beak at at. J. Am Charts. Soo., 2001, 123.1004 (and refEPences cited

t herein) Ra R' NOZ PWP R 43a,|tFI uwm aryi cr tweNuoaryl

1. TFA, CH20I2 T 1

2. NaHCOs, Reflux I\,I
3. Toluene, 65°C B

e ¢
= ' Q Ho, Pd/C 4
Pdg(dba)3, (_)BINAP MeOH [ :r

NaO Bu 18-crown-6
THF

LiAlHy, THF

R = -CH,OBn, -CH,0'Bu, -CH,CH(CHs),, -Bn
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{orm Exenplifications of this invention may be nmade as taught by Hayashi at
at. J Og, Chent 200'1. 66, 6852 (and references cited therein): Rai H
It ~Sul awOlokasavdar yt arteyl Exenpliftcatlons of thin inverCrarsozsrbe made
as taught by Ganem atal Ark, Lett, 2001, 3; 201 (and retarertCes cited
therein}, CC~-Mb RIQ 0 RA, CCO NAe tote wRn N X N(nn2),Q(ri~1} fib
cs?~-Me R DrAlkyloxy-Piperding@s fcatton s of aria invention may to =do as
taught by Uu of at. left hedron: Asymnateby, 2001, 12, 419 (and references
sited thereinj: R RLR 0 it (7 Ot ~~ 081 O Eitenplillcatlons of
this invant}en may be made as taught by Sabot ai W T shahedrun Lett.,
2001, 42.1631 (and references cited therein): R N3 ki~ ORRI R 0 5
104 WO 03/ 043987 PCH/AISAREI7037 Ex%“aabons of thBsc,Onventi on maybe
made as O by Qez eta? Jetrahafo , 2001.42.873, (and
referencesS ted of Blgéﬁi g)@% 0?. NPhS021 O @ =r _ ?téﬁ”pl i t ECati ons of
this Invention may’ be n%(t e’as taught by 5SuchrferofeMet ef rabodmm Left,
2001, 42, 5381 (and refetences <cited therein): 1t - RR&tiCd Efi

1. n-Buli, (-)-sparteine TIPSO,

Y N Tol 78°C
oluene, -
\/\/ \Q O2N
- AN
OMe o OgN\/\/OTIPS I}IBoc
Ar
TIPSO .
1. HCI, CHCI3 Ho, RaNi
OoN OMe ——»
2. NaClOy, NaHoPO4 MeOH
2-methyl-2-butene 0]
3. HCl, MeOH
«Norips  B"Br NEf W \o1ips 1. Buli, THF
> —_—
o”™N S X 2. RBr
. ; 1. MsCl, EtsN
R..,, " NOTIPS LAH, THF R, oK 3
e >
0~ ™N N 2. NaH, RBr, DMF
Bn Bn
Ry "N NoH  Ha PdIC Rty N oH
B
N
Bn MeOH N
R = Bn, Bu
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Exemplifications of this Inventtcn may be nade as taught by Gassy etei.
Tetrthedt Lett, 2001.42, 42,5705 (and references cited theratn): . C OR
OR Ra RtwOR3/04398h 04 QPh h Exenpl ifiaaticns of this invemrCrarsonsiibe nade

as taught by accede et at J. Chem 2001, 66,5264 (and references cited
t herein}: S invention nmay be nade as
taught by Pan@é@ggia%ih&?’ miest s %%%talb%ﬁf\%z Pgﬁd refernet lcited
t herein), .r3 -===a. ? Hoy ~H. ~. G NHBf MHn "} hO iEtn

ExerrpliStatlona of this invention nmay be nade its taught by Mst MA Crg.

odt 2M 3, 811 (@nd referendgs citédiqQdtein): DeyR0O2 R~ Ri /OR[xZ R RO G

pM Q N_~}j\| R Bifi caté) of tme%,z'i*rﬂveatlo y bg ppde a ught by

Amat at [atYOM_"Lett. 2001, 2%7 (and refer nce Rtedz ein .~ R10

C/R1 C- Phefn,dp, 105 \’:%” 04§9,§Z) P,g:g/ 802%;637 Redi accE Bénce with
e

t he aboves,prepasatiye sche 1h<§t|—|10 red as desc d bel ow.
Example 1 (+/ -)%1(3R 4R)-4- (3 ydroxyphenyl ) pi perigdin-3-y1 1,1"- |phenyl
4- car boxyl ate hydrochl oride 10

2.
Br 0 O—\\ O_\\N
0 HCOzNa NH,OAc N Hz Pd/C K(
—_— R
N - F i; R AcOH, [Nj’ MeOH [ ],
RT. 12h reflux, 1 h N
y (J '
B Bln Bn
3.
0 _COH
OCOH Q $ Q)
y ol N aUN
Ho g o NH,0Ac R HaPdC
N [ ]’ AcOH N MeOH E :r
Bn N : N
| Bn H
0 NaNO,, H;SO, 0 HCOH, SOC o

NH OH '
HOJ\( ’ > HO —_— CI)J\(OCOH
0%¢ Reflux

R = -OBn, -O'Bu, -CH,CH(CH3)y, -Bn
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OH NO-k O-%~ Step 1. Preparation of tert-Butyl 4-(3-hydroxyphenyl)-
, 6-di hydr opyri di ne- 1(2H) - carboxyl ate 15 The tert-butyl
-{[(trifwomsomoshyl ) sul f onyl ] oxy}- 3, 6- di hydropyridi ne- 1P2HuSoasexyl at e
29, 9.23 mol), 3- (4,4,5,5-tetranethyl -1, 3, 2-di oxabor ol an- 2-yl ) phenol
.69 g, 21.3 nmmol, and tetrak| s(triphenyl phosphl ne) pal | adi um(0) (200 ng,
20 0.17 mol ?wmﬁsnmfmdvehkmlﬁv&mas b dOvyMkshs of BRI, (1850, srhidpz (@id ebiezncasMed ther
aqueous sodi um carbonate (5.9 nlL).e The solution was refluxed for 4 hours,
cooled to room tenper aturgeowb@d into e&iayi\(\jpetdate (150 nL). The
solution was extracted with-i ueous H¥erochl oticl acid (2 x 100 ni),
filtered through celite, 25 extfacted with saturatéd aqueous sodi um

bi carbonate (2 x 100 §nl), fand extracted with saturgted with saturated
aqueous ammoni um.@@w{ﬁ“x 10 W)\@cﬁol ut i s~ @@ over
sodi um sul fate, vacuum tered TAFSugh ed of ~sHica | and sol vent
renoved at reduced pressmre to afford a d oil. The 30 trrt-butyl

4- ( 3- hydr oxyphenyl) - 3, 6- di hydr opyri di ne-1(2H) - car boxyl ate (5.3 g, 19.2
mol ) was Obtﬁhﬂ@ﬁmﬁ&&ﬁm%ﬁbhﬂﬂd:%@ifghtb)tmaﬁfoya%d% deh, 260b, 140 B £hr@ Ridredcbs QM ther
di chl or omet hane/ hexane 106 WO 03/ 043987 PCT/ US02/ 3,2.037 5 crystallization
solvents. HRVSB nlz 276. 1614 ical cd M+ H 276 45%usOSi N ~O~ 10
Step 2: Preparation &%HPer yl - oR?
but yl (di met hyl ) si |yl ] oxy}phenyyhaSsdH- d| hydr opyridi 01(2H) car yl ate

B%a Suballiuted aryl or hataroant

6.

Aﬁbw«)

i
4
9

—+

Exempliﬂcatbns of thig irwanﬂon may be made as taught by Gmarnar stal, ) ﬁrg Chem 2044, €6, 7406 (and reforances cited t

= = = Eo
HgN T ReN T RN — " RA NH

OH

Exemplifications of this Invention may ho made 43 taught by Bols ot of, J O, Cham 2000, 85, 7432

(s5d referancas cited theraink:

r!
Y \6/\"“‘“’
- N’

x*N(n*z).O(nﬂ‘u

Exemplifications of this Invantion may ba made as taught by Licas et al. Ong. Laif, 2001, 3, 3483 (and refarancas cted thersi):

i Buzuk {aond otbver R . Rl
R fadthods o anaton . R AR X
RY = Ayl or Hiderosedd t i i

Mo Ma ‘ Mo - N

R E%

o . 1.
flc"“*" SO = = UR
—ﬂ—""'"bw
ST
N o y

103



The tert-butyl 4-(3-hydroxyphenyl)-3, 6-di hydropyri di ne- 15

1(2H) - carboxylate (4.01 g, 14.58 mmol ), tert-butyldinmethylsilyl chloride
(2.73 g, WB.02R43%8DI| ), triethylamne (4.01 g, 40.0 mol) @0w/EB3M0aT ytiC
anount of di net hyl am nopyridine (100 ng, 0.80 nmol) were mxed in

di chl oronet hane (100 nL) at roomtenperature for 16 h. The sol vent was

r enoved Egrrifcaictert Eeinvpriegsy bp eadefy BushtiueheR @ ol Jogniftitat. Frg. 2 ThIsIoN¢ aak ratreg-sBlewihing N

di ethyl ether (100 ). The . solution s Bxtracted with 1N aqueous )
hydrochloric acid (2 x RIL), -exfr att ed wt@,ﬁrat ed: aqueous sodi um

bi carbonate (2 x 5050& and=e¥-r act ed w-th.sa ted with saturated
aqueous ammoni um chl or‘: e M2 x 50 oThe sol utyon was dried over 25
sodi um sul fate and sol'Vent renoved at'reduced pre‘ésure The tert-butyl
4-(3-{[tert-butyl (dTrfﬁtmﬂW)"g‘fmf“yl]oxy}phenyl) -3, 6- : ~

di hydr opyri d| ne-1(2H) - carboxyl ate (4.8 g, 12. 33 mmol) was isolated as.a
clear c Io | ess_ oil arative sili chronat o 5% et hyl

cet at oPeBusR o B 48 S S Pl o Rbpengu i) 107
WO 03/ 043987 PCT/ US02/ 37037 O S CTf N O -k O, Step 3: Preparation of
(+/-)-tert-Butyl (3S,4S) {4~ 34—fterr- ut ylf di §I) silyl] oxy}phenyl)
-3- hydroxypi peridi ne-1-c oxylat e olhe~tTer utyl 4-(3-{[tert-

butyl (di met hyl )silyl]oxy}phenyl) 3.8z “h"xgwgpyrl ¢ ne- 1(2H) - carboxyl ate
(4.61 g, 11.85 mol ) was di ssol ved In tetrhydrofuran (50 nmi). The sol ution

was cool ed to OC and borane-nethyl 15 sulfi.de conplex (1.79g, 23.7 mmol)
was sl ofeyriforticietihis iPEnéon may ba mads as taught by Ganem et al, Ory. Lett, 2001, 3, 201 {and refarances cited thereic);

Rﬁ

- cozm
Sa Eip)% —= r;%*

X=N{n=2),0{n=1)

' COzMa - .. "
= r‘érim ="
e e ] ]

R1

KR!

Exemplifications of this lmrenﬁan may he madn as taught by Liu «f al, Telrahedron: Asmmmerm 2001, 12, 418 {and fcfaremas cited thoraln):

R’l . ]
| o — Q
[}
_—“ﬁ'
OMs
ﬁ,fm — O

Exsmplifications of this Invention may be mads as taught by Sabal of al. Tetrahedron Lett, 2001, 42, i631 (and raferences cited lhemin};

A = agﬁf\na . fj,oa T?
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solution was heated to reflux for 2 H and cooled to room tenperature. 1 M
aqueous sodi um hydroxi de solution (30 nL) was added dropw se to control

t he gas ewoloawizsr 35% Aqueous hydrogen peroxi de (45 nli) peagisadsma’ and
solution refluxed for 2 20 H The solution was cooled to roomtenperature
and poured into diethylethe 0 m@%&&@&&@ﬂ wth 2.5
M aqueessinsts G %‘9’&?’6‘3?? ’Ef(—f\‘“‘?"?S tﬁ“g’f%’n}r?%jm-gh'@m?'ﬁ"ll‘w &éaﬂrz ic layer checked for
perOX|des Wi t Nﬁ%ﬁ dlge paper. TRe.®rganic r ?- oextracted mith

sat urat ed ammphi uni ¢hl é-Ll.x 50 i) aad_25 dri ¢d pver—sodi un syl fate.
The (+/RN:z “Tere~ but §I 4SY=Z= i " RO T RO OH
{[tertabutyl(dinethyl);ﬁgyl]oxy}phenyﬁrfa hydr oxy-pi i ne-1- cafBoxyl ate
(2.3 g, 5.65 mml) as em solid by preparative .silica chronmatography
(0- 10% B Bfeade & hid nRhuokvRf Ba1R8gas talgftbBudmers Mok 0B=RE@ 45, Eal- %5381 rafprepcepy

408. 256Bd3EM108 WO 03/ 043987 PCT/USOZ/ 70 7'$S| O‘n ORStep 4.
Preparation of (gl-d=tertr ,4#*u =

bi phenyl - 4-yl car bo ‘6YVTBREEEA{[t?WT* . ‘
butyl(d|nethyI)S|IyI]oxy}phenyI)plperldlne I-carboxylate 10 The (+/-)
-tert-butyl (3S,4S) -4- (3-{ [tert-

but yI ( dicEigopesi qunmymh g hafaugt iy G ghely FHRSPr {242 SR P EROTER I (206
my, O.5®Rbl ), - bi phenyl - 4- cagbony! chlor de (540 ny, 2 50 mol.),
triethyl ani ne (400 nmg, 4.00 nnDI) &% and & ot i c anpu

di met hyl am nopyr i e (_10.0 . 08__nmol ) Mo mﬁn
acetonitrile (1Q« er ature 6 H A m hydr oxi de
solution (5 ni) added totr4; sol ution & h|t mas stlrr d for 1 H The
het er ogeneous sol ufton was pourefinto ethyl acetate (50 nL) and 20 hexanes

5 nL The solution was extracte t.h
( ) Exemplifications of this invention may be made as ta q\t a\é\%nhaﬂa]émr 9%%&%1 86, 5264 (and refetences clted

" fharein):

R* R®
Rktfjrm Ekt%:rm

| C——

@ 'S

Exampiiflcations of this invanuaa may ba mada as taught by Panday & Kapur, Synthesls 2001, 1263 {and rafmm gted lhm‘ein)*

><°Qfo --—-><°fm:—* X === 36;3,,

Exemplifications of this invention may be made as hughtby Amat ahai. Ozg Latt 20&1 3,811 (and m‘erances citad thereln):

R mk
H a
Exemplifications of this inveuﬁén may ba mada as taught by Arnat at al. Org. Leit, 2004, 3, 3257 {and referances cltad thersiny: -
‘ . 1 . H
Z OH. : thIfa "~ "Ro oR!
a“ "N —e TN g T

-~ -~ N

P PH
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hydrochloric acid (2 x 10 nL), extracted wth saturated agqueous sodium

bi carbonate (2 x 10 nmL), and extracted with saturated wth saturated
aqueous awpwnioaysThl oride (2 x 10 nlL). The solution was @cCrasopy®s7 sodi um
sul fate and sol vent renoved at 25 reduced pressure. The (+/-)-tert-butyl
(3R 4R -3-[(1,1' - biphenyl-4-ylcarbonyl)oxy]-4-(3-{[tert-

but yP(di met hyln) siqsaqdBagpheksh ) Pipahaihereraraokys aeque, Fammpl sl

nmol ) dial silica gel chronmatography (
25% et iﬁ{% %Og%asﬁeés%gﬁ%%gﬁ&é& 3150 30 (calcd for M+ H

588. 314Q%g@@g;___03/043987 PCT/ US02/ 37037 HO O 5 H HCL Step 5:
Preparat|-n %f 3

1,1 -bi = ' RO —FH
(3R, 4R) @&a(rlb&x shigh ciréchyélcﬂéonyl)oxy] -4- (3-{ [tert-
but yl (di y Ty XY y eridine-|-carboxylate (91 ng, O0.16

moly was dissolved in 4 N Hydrogen chloride in dioxanes 15 (3.0 nlL). The
solution was stirred for 4 H at roomtnp Elature and di et hyl ether (10 nl)
was added. The solution was kept at m enperature for 16 H and solids
formed. The (+/-)-(3R 4R)- 4-(3-hydroxyphenyl) pi peridi n-3-yl

1, 11- bi phenyl - 4- car boxyl ate hydrochl olide (56 ng, 0.13 mmol) was obt ai ned
as a white solid. 20 HRVS mz 374. 175 calcd for M+ H 374.1751) The
invention is illustrated further by t foll owi ng exanples which are not
to be construed as limting the mveng\on in scope or spirit to the
specific procedures described in t hefh i%ﬂ

Step 1: Preparation of tert-Butyl 4-(3-hydroxyphenyl) -
3,6-dihydropyridine-1(2H) -carboxylate
15

The tert-butyl 4-{[(trifluoromethyl)sulfonyl]oxy}-3,6-
dihydropyridine-1 (2H) -carboxylate (6.42 g, 9.23 mmol), 3-
(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)phenol 4.69 g, 21.3
mmol, and tetrakis (triphenylphosphine)palladium(0) (200 mg,

20 0.17 mmol) were mixed in dioxane (20 mL), ethanol (10 mL) and 2
M agqueous sodium carbonate (5.0 mL). The solution was refluxed
for 4 hours, cooled to room temperature, and poured into ethyl
acetate (150 mL). The solution was extracted with 1IN aqueous
hydrochloric acid (2 x 100 mL), filtered through celite,

25 extracted with saturated aqueous sodium bicarbonate (2 x 100
mL), and extracted with saturated with saturated aqueous
ammonium chloride (2 x 100 mL). The solution was dried over
sodium sulfate, wvacuum filtered through a bed of silica gel and
solvent removed at reduced pressure to afford a red oil. The

30 tert-butyl 4- (3-hydroxyphenyl)-3,6-dihydropyridine-1(2H) -
carboxylate (5.3 g, 19.2 mmol) was obtained as a combination of

two crystallization crops from dichloromethane/hexane

106



WO 03/043987 PCT/ US02/ 37037 5 Exanples 2 through 60, as represented by the
structures shown below, were prepared using simlar procedures as those
descri bedwalwewesstxanpl e | and exanpl es 2-60 are shown bel ewT/USEX3m87 Mass
Cal c. Exact Structure Compound Name (s) ((rjn + H)hl\/asis)(!\/l + I—?j nExgrrg: e H C
+ ) - s4-(3:.374.1753 374.1784 1 ydroxyphenyl) pi peridin- 3-
(1/15) bi(‘gﬁ%%g?"-lil%aEéPBos%i?ﬁXF&%Shydﬁ8¥ﬁ| BY7de 750 1F1f daaledakpreMHEOS CF3
(+/-)- (2R 4R524) (4- 392.1417 392.1418 2 chl orophenyl)piperidin H 3-vyl
1,11- bi phenyl-4- N O carboxylate trifluoroacetate O a Exanple F
(+/-)-(3R 4R -4-(4- 366.1072 366.1072 3 H chl orophenyl)piperidin N 3-yl
(3,5 HI difluorophenyl)acetate HQF O 1 WO 03/043987 PCT/ US02/ 37037
Exanmple 0 (+/-)-(3R 4R)-4- 358.178 " I 4 F henyl pi peridin-3-yl 1- HO
apht hoate hydrochloride F F

N
OA\o—é
10 Step 2: Preparation of tert-Butyl 4-(3-{[tert-
butyl(dimethyl)silyl]oxy}phenyl)—3,6—dihydropyridine-1(2H)-
carboxylate

The tert-butyl 4- (3-hydroxyphenyl) -3, 6-dihydropyridine-

15 1(2H) -carboxylate (4.01 g, 14.58 mmol), tert-butyldimethylsilyl
chloride (2.73 g, 18.22 mmol), triethylamine (4.01 g, 40.0 mmol)
and a catalytic amount of dimethylaminopyridine (100 mg, 0.80
mmol) were mixed in dichloromethane (100 mL) at room temperature
for 16 h. The solvent was removed at reduced pressure and the

20 resulting semisolid dissolved in diethylether (100 mL). The
solution was extracted with 1IN aqueous hydrochloric acid (2 x 50
mL), extracted with saturated agueous sodium bicarbonate (2 x 50
mL) , and extracted with saturated with saturated aqueous
ammonium chloride ( 2 x 50 mL). The solution was dried over

25 sodium sulfate and solvent removed at reduced pressure. The
tert-butyl 4—(3—{[tert—butyl(dimethyl)silyl]oxy}phenyl)—3,6—
dihydropyridine-1(2H) -carboxylate (4.8 g, 12.33 mmol) was
isolated as a clear colorless oil by preparative silica
chromatography (5% ethyl acetate/ 95% hexanes). HRMS m/z

30 388.2305 (calcd for M - H 388.2302)
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HO 0 Example F (+/-)-(3R 4R)-4-(4- 376.1713 3761303 5 F

fl uorophenyl ) pi peridin- 3-yl 1,1'-Dbiphenyl-4 F carboxyl ate
trifluorosoaBat®s7H OHNO OI \ \ I | / F Exanple (+/-PCI/USBR3704R) - 4-
366. 1292 366. 1317 6 henyl pi peridin-3-yl 4- (trifluoronethoxy)benzo to
hydrochloride aH NO O F F F Exanple (+/-)-(3S,4S)-4- 408.0429 408. 0461

7 henyl pi peridin-3-yl 4 iodobenzoa grochloride ON HHa 112 WO
03/043987 PCT/ US02/ 37037 Exanpl e (+/F)\T3R 4R) -4- 312.1598 312. 16
WOH
N
o=

5 <

Step 3: Preparation of (+/-)-tert-Butyl (38,4S)-4-(3-
{[tert-butyl (dimethyl) silyl] oxy}phenyl) -3-
hydroxypiperidine-l-carboxylate

10

The tert-butyl 4- (3-{[tert-
butyl (dimethyl) silyl]oxy}phenyl) -3, 6-dihydropyridine-1(2H) -
carboxylate (4.61 g, 11.85 mmol) was dissolved in tetrhydrofuran
(50 mL). The solution was cooled to 0°C and borane-methyl
15 sulfide complex (1.79g, 23.7 mmol) was slowly added. The
solution was heated to reflux for 2 H and cooled to room
temperature. 1 M aqueous sodium hydroxide solution (30 mL) was
added dropwise to control the gas evolution. 35% Agueous
hydrogen peroxide (45 mL) was added and solution refluxed for 2
20 H. The solution was cooled to room temperature and poured into
diethylether (200 mL). The solution was extracted with 2.5 M
aqueous sodium hydroxide (2 x 75 mL) and the organic layer
checked for peroxides with starch iodide paper. The organic
layer extracted with saturated ammonium chloride (1 x 50 mL) and
25 dried over sodium sulfate. The (+/-)-tert-butyl (3S,48)-4-(3-
{ [tert-butyl (dimethyl) silyl] oxy}phenyl) -3-hydroxypiperidine-1-
carboxylate (2.3 g, 5.65 mmol) as a semi solid by preparative
silica chromatography (0-10% ethyl acetate/ hexanes). HRMS m/z
408.2564 (calcd for M + H 408.2565)
30
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9 henyl pi peridin-3-yl H henoxyacetate N O hydrochloride O Exanple a H
(+/-)- (3R 4R)-4- 350.1381 350.1368 10 henyl pi peridin-3-yl 4 H
(trifluorwoeslyisggbenzoat N e hydrochloride O O 1 \ / CFRCEAmNpS®3IA H
(+/-)- (3R 4R)-4- 307.1413 307.1441 11 henyl piperidin-3-yl 4 H
cyanobenzoate N O hydrochloride O1 \F N Exanple O (+/-)- (3R 4R)-4-

296. 1644 296. 1645 12 henyl pi p?yﬁ ' -yl 3 ethyl benzoate HO CF3
trifluoroacetate H N O YC)FZ111~ -~% 113 WD 03/ 043987 PCT/ US02/ 37037
Example (+/-)-(3R 4R)-4- 312.1623 31p. 1595 henyl pi peri din-3-yl 3-

et hoxybenzoate trifluoroacetate WO O

5 A

Step 4: Preparation of (+/-)-tert-Butyl (3R,4R)-3-[(1,1'-
biphenyl-4-ylcarbonyl)oxyl] -4- (3-{ [tert-
butyl (dimethyl) silyl] oxy }phenyl)piperidine-1-carboxylate

10

The (+/-)-tert-butyl (3S,48)-4-(3-{[tert-
butyl (dimethyl) silyl]oxy}phenyl) -3-hydroxypiperidine-1-
carboxylate (206 mg, 0.51 mmol), ,1'-biphenyl-4-carbonyl
chloride (540 mg, 2.50 mmol), triethylamine (400 mg, 4.00 mmol),
15 and a catalytic amount of dimethylaminopyridine ( 10.0 mg, 0.08
mmol) was mixed together in acetonitrile (10.0 mL) at room
temperature for 16 H. Ammonium hydroxide solution (5 mL) was
added to the solution and it was stirred for 1 H. The
heterogeneous solution was poured into ethyl acetate (50 mL) and
20 hexanes (5 mL). The solution was extracted with 1N agueous
hydrochloric acid (2 x 10 mL), extracted with saturated aqueous
sodium bicarbonate (2 x 10 mL), and extracted with saturated
with saturated aqueous ammonium chloride (2 x 10 mL). The
solution was dried over sodium sulfate and solvent removed at
25 reduced pressure. The (+/-)-tert-butyl (3R,4R)-3-[(1,1'-
biphenyl-4-ylcarbonyl)oxyl -4- (3-{ [tert-
butyl (dimethyl)silyl]oxy}phenyl)piperidine-1-carboxylate (164
mg, 0.28 mmol) was isolated as a semisolid by radial silica gel
chromatography ( 25% ethyl acetate/hexanes). HRMS m/z 588.3150
30 (calcd for M + H 588.3140)

109



HOJ~ CF3 HO OO Example (+/-)-(3R 4R)-4- 312.1610 312.1594 14

henyl pi peridin-3-yl 2 CIH et hoxybenzoate hydrochloride O O Exanple a H
(3R, 4R) - W0282430470 282. 1489 15 henyl pi peri di n-3-yl benzeatrashysethl ori de
HNO O Exanple O (+/-)- (3S,4S)-4- 418.2020 418.2013 16 1 1 \

henyl pi peridin-3-y1l 31,41-din§ hoxy- 1, 11- iphenyl -4-carboxylate 0
hydrochloride ON HH G11 /043987 PCT/ US02/ 37037 Exanpl e

(3S,4S5)-4- 398.0959 398.0976 17 | ® henyl pi peridin-3-yl 4- a
(5-chlorothien-2- S 1)benzoate 0 \ h¥;~ ori de
WV
. N HC
Step 5: Preparation of (+/-)-(3R,4R)-4-(3-
Hydroxyphenyl)piperidin-3-yl 1,1'-biphenyl-4-carboxylate
hydrochloride
10
The (+/-)-tert-butyl (3R,4R)-3-[(1,1'-biphenyl-4-
vlcarbonyl)oxy] -4- (3-{ [tert-
butyl (dimethyl) silyl] oxy}phenyl)piperidine-1-carboxylate (91 mg,
0.16 mmol) was dissolved in 4 N Hydrogen chloride in dioxanes
15 (3.0 mL). The solution was stirred for 4 H at room temperature

and diethylether (10 wmL) was added. The solution was kept at
room temperature for 16 H and solids formed. The (+/-)-(3R,4R)-
4 - (3-hydroxyphenyl)piperidin-3-yl 1,1'-biphenyl-4-carboxylate
hydrochloride (56 mg, 0.13 mmol) was obtained as a white solid.
20 HRMS m/z 374.1753 (calced for M + H 374.1751)
The invention is 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.
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ON HH CA Exanple (+/-)-(3S,4S)-4- 426.1671 426. 1675 18

henyl pi peridin-3-yl 4"\ / CF3 (trifluoronethyl)-1,1"-

i phenyl - 4woaslheoygt ate / / \ | hydrochloride 0 N H H Cl PETarspt/a70bf# Cl
(+/-)-(3R 4R)-4- 296.1622 296.1645 19 henyl piperidin-3-yl 2 H

et hyl benzoate N hydrochloride 0 0 Example H a (+/-)-(3R 4R)-4- 350. 1351
35021362 20 H henyl piperidin-3-yl 3 N (trifluoronethyl)benzoat 0 e

hydr ochl ori e | =)z 4R, - 3 7.1339
21 henyl pi pgﬁf\}f%?%%é— y%: %lll:r 1??% 'en%%altféégé?\%%ég%%c o??%egz]é&%@l%%%glw WO
03/ 04398ToRCTHEIOR/ IVEBF prepared using similar procedures as those

described above. Example land examples 2-60 are shown below:

Exact Mass | Calc. Exact
Structure Compound Name (s) (m + H) Mass (M + H)
(+/-)~ (3R, 4R} -4- (3~ 374.1753 3741784
hydroxyphenyl)piperidin-
3-yl 1,1'-biphenyl-4-
carboxylate
hydrochloride

Example

Example HOOC—CF, (+/_)_(3R'4R)_4_(4T . 392.1417 392.1418
2 chlorophenyl)piperidin-

H 3-yl 1,1'-biphenyl-4-
N 0 carboxylate
trifluoroacetate
0
a
Example F (+/-)-(3R,4R) -4~ (4~ 366.1072 366.1072

chlorophenyl)piperidin-
3-yl (3,5-
0 difluorophenyl) acetate
@) F
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Exampl e (3R 4R)-4- 332.1631 332.1645 22 henyl pi peridin-3-yl 2- a H

apht hoat e hydrochloride H N O Exanple (+/-)-(3R 4R)-4- 297.1615 297. 1598
23 henyl pWpesiodios? 3-yl 4 am nobenzoate di hydrochl oride @dATHS@/303aH aNH,
Exanpl e (+/ )- (3S,4S)-4- 359.1733 359. 1754 24 henyl pi peri di n-3-yl 4-

yridi benzoate / N di hydrochl or| de a O\, 0, N H Exanpl e
(+/-)q4 ':%e 49) %504. 1684 404. og&eﬂ,{ylpizﬁ hgnnypup;Tr. 81785 o[ 351392 g §

(et hy|l t hi 0} -k i phenyl - 4- car baytoateebyddoypGedl or i de O N H{H a
Exanplle (+/1) SF4S) - 4- 408. 0455 407.0382

500

Example (+/-)-(3R,4R) -4~ (4~ 376.1713 3761303
S F fluorophenyl)piperidin-
3-yl 1,1'-biphenyl-4-
¥ F carboxylate
trifluoroacetate
W OH
N
0]
”IOJ\‘\‘HI
F
Example (+/-) - (3R,4R) -4~ 366.1292 366.1317
[ phenylpiperidin-3-yl 4-
(trifluoromethoxy) benzoal
te hydrochloride
CiH
(0]
“ny .
X
%
Example (+/-)-(38,48) -4~ 408.0429 408.0461
7 phenylpiperidin-3-yl 4-
iodobenzoate

I hydrochloride
KN O
O
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26 henyl pi peridin-3-yl 3 iodobenzoate hydrochloride o\ ~ O NHHa 116
WD 03/ 043987 PCT/ US02/ 37037 Exanple (+/-)- (3R 4R)-4-(3- 298. 1463 298. 1438
27 ydr oxywbenywkdepi peridin- H 3-yl benzoate 0 hydrochl ori deCTQSHB@BH

Exampl e H (3R 4R)-4-(3- 283. 1428 283. 1441 28 N ydroxyphenyl)piperidin O
3-yl benzoate hydrochloride N FE F FO Exampl e (3R 4R).-.4- 326. 1760
326. 175T™29 ¥nyl pi peri di n- 3-yl égﬁﬁ?ﬁﬁ@ﬁgwl - 4-OHCAr boxyTatd N O O
Exanpl e (+/-)-4(3S, 4S)-4- 358. 183BeisaBet802 30 henyl pi peri di n-3-yl

1, 1' - bj phenyl¥3y carpoxyl ate hydPFEA'Fride

"ll’l )J\/ O
o] \@

Example CH (+/-)- {3R,4R)-4- 350.1381 350.1368
10 phenylpiperidin-3-yl 4-

H (trifluoromethyl)benzoat

N e hydrochloride

Example CIH (+/-)- (3R,4R)-4- 307.1413 307.1441
11 phenylpiperidin-3-yl 4-
H cyanobenzoate
N o hydrochloride
l%O
SV
Example o) (+/-)- (3R,4R)-4- 296.1644 296.1645
12 phenylpiperidin-3-yl 3-
/Jl\\ methylbenzoate
HO CF trifluoroacetate
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ONO HH a Exanple (+/-)-(3S,4S)-4- 364.1387 364.1366 31 | \

henyl pi peridin-3-yl 4 thien-2-ylbenzoate / s hydrochloride O N H H a
117 WO 03wW04388p8PCT/ US02/ 37037 Exanple (+/-)-(3S, 4S) - 4- P¢3AISAEFZA3A36. 1577
32 henyl piperidin-3-yl 4'- o, O (methylsulfonyl)-1,1"- \ g\

bi phenyl - 4- car boxyl ate hydrochlqgride O QO N H H npl

(+-)- é PIER) - 4- 206. 1621 296. 16%&2;},3323'1%@3@1@“%12%%-‘ | STz 505,
henyl acet at ¢ hydrochloride H N QetidexapapbeeF F (4/-)- (3R 4R)-4-| 326.1733
326.1751 34 henyl pi peri din-3-yl [87F*8d et hoxyphenyl ) acet at e
trifluproacdtate /U\

HO CF,
H
N
o}
,,,,, o
/O
Example (+/-) - (3R, 4R) -4~ 312.1610 312.1594
14 phenylpiperidin-3-yl 2-
CH rmethoxyben%oate
hydrochloride
0O
lllll IO)D
(o]
Example ClH (+/-)-(3R,4R) -4~ 282.1470 282.1489
15 phenylpiperidin-3-yl
benzoate hydrochloride
H
N
0]

Example 0L (+/-)- (38,48)-4- 418.2020 418.2013
16 phenylpiperidin-3-yl
O 31,4 '-dimethoxy-1,1"'-
0 biphenyl-4-carboxylate
W0 | hydrochloride
N
H
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O/ \ OJo Exanple F F (+/-)-(3R 4R)-4- 342.1697 342.1700 35
henyl pi peridin-3-yl F OH 3, 4-di net hoxybenzoate trifluoroacetate OHN OO
/0 \ | wWoDb38439& 03/ 043987 PCT/ US02/ 37037 Exanpl e CAH ( BRTAR)2/3703822. 1806
322. 1802 36 henyl piperidin-3-yl (1R 2S)-2- H N henyl cycl opropanecarbo 0
l'ate hydrochl oride QJI. Exarrple / ) 4S) - 4- A 41412 37 |

\ /1 ej;(enl'yq F pi I di n-3-yl lﬁlu/gz»l g,i ilfbiypher 39;53;59 a%g%o;éﬁ%xyl ate 0
hydr oclhl ori ¢ &, X pl 5 %rﬁsyenﬂ- 3921420 39p. 1412 |38

henyl pi peri di -3-Oyl \ a chl or(il’ rE)Aephenyl -4- carbokyl ate

hydr oclhl or i ¢

Example (+/-)-(35,48) -4- 426.1671 426.1675
18 phenylpiperidin-3-yl 4'-

CF, (trifluoromethyl)-1,1"'-
biphenyl-4-carboxylate
hydrochloride

N
H

O
H—C
Exanple H—Cl (+/-)- (3R, 4R) -4~ 296.1622 206.1645
19 phenylpiperidin-3-yl 2-
H methylbenzoate
N hydrochloride
O
,,,,’,O
Example H—Cl (+/-) - (3R,4R) -4~ 350.1351 350.1362
20 phenylpiperidin-3-yl 3-
ﬂ (trifluoromethyl)benzoat
o) e hydrochloride
F
e F
F
Example HCl (+/-)~ (3R, 4R) -4- 327.1330 327.1339
21 phenylpiperidin-3-yl 4-
H nitrobenzoate
N lhydrochloride

NO,
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,00 NHHCOC
henyl pi peri di n- 3-yl
(3R 4R) - W0334430351 374.1751 40 H henyl pi peri di n- 3-yl
hydrochl ori de 119 WD 03/ 043987 PCT/ US02/ 37037

Exanmple (+/-)-
1 aphthoate h

ydrochl ori de

(3R 4R)-4- 332.1671 332.1645 39 a H

HNO O Exanple H- O

4- POTHESNDXWBENZ OAt e
Exanple 0 (3R 4R)-4-

310. 1795 310. 1802 41 henyl pi peridi n-3-yl 3- henyl propanoat HO CF3
1 uGEtE 11~ Rl (41 [ IR 4RI
triflugh gtate H NO O -11~ ,|, Lol ( #/ (3R 4R 304. 2234
304. 2271 42 hgpyl pi peridin-3-yl [ZoHnethypldiescamort e N hydrochlofide 0 0
1\
H
N
0
u/lo
Example (+/-)-(3R,4R) -4- 297.1615 297.1598
23 phenylpiperidin-3-yl 4-
aminocbenzoate
dihydrochloride
CH
H
N
(0]
,,,,,, o//ﬂ\T::::L\ CH
NH,
Example (+/-)~ (38,48)-4- 359.1733 359.1754
24 phenylpiperidin-3-yl 4-
pyridin-4-ylbenzoate
= dihydrochloride
< ) H—a
\\\O
N o
H H—dJ
Example (+/-)- (38,48)-4- 404.1684 404.0455
25 phenylpiperidin-3-yl 4'-
S\\ (methylthio)-1,1"'-
biphenyl-4-carboxylate
hydrochloride
‘\\O O
N e}
H H—a
Example (+/-)- (35,48)-4- 408.0455 407.0382
26 phenylpiperidin-3-yl 3-
iodobenzoate
hydrochloride
\\O
' “ : !
o)
N
H H—a
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am no-
Exanpl
(5-chl
03/ 043
henyl p
hydr oc

Example (+/-)-(3S,4S)-4- 338.2143 338.2120 43 | \ henyl piperidin-3-yl 4
tert-butyl benzoate hydrochloride O N HHC Exanple (+/-)-(3S,4S)-4-
373. 1887 80330087 44 | \ | henyl piperidin-3-yl 3 NH PCT/US02/37037
1,1 - bi phenyl -4- 2 carboxylate 0 \ H a dihydrochloride NOHH a
+/-)-(3S, 45) 4- 398.1016 3 @II?'B 0981 , 45 henyl pi i n=3-yl 3
E;g ilen- 2- ) benzoat e r (ﬁL Jgéimg Sy ﬁgﬁp&g Cl 120 WO
087 PCT/USQ?/S?OS? Exanpl e g;#ﬂloa S 4S) - 4- 373.1767 383.{11754 46
per|C|n- ZyN 31- ¢ / \ | ¢YETEIY - bi phenyl -4- CN carboxyl ate 0
hl ori de n rate Y by ACIY Name software) (O N
HO o
Example H (+/-)- (3R,4R)-4-(3- 283.1428 283.1441
28 N hydroxyphenyl)piperidin-
0 3-yl benzoate
| hydrochloride
""O I N
N
F OH
Ff>//§(
F (6]
Example (3R, 4R) -4- 326.1760 326.1751
29 phenylpiperidin-3-yl
1,1'-biphenyl-4-
CiH carboxylate
H
O
g\o
Example (+/-)- (38,48)-4- 358.1835 358.1802
30 phenylpiperidin-3-yl
1,1'-biphenyl-3-
carboxylate
hydrochloride
i g
I
N
H H—a
Example (+/-)~(38,48) -4~ 364.1387 364.1366
31 phenylpiperidin-3-yl 4-
I \\ thien-2-ylbenzoate
S lhydrochloride
\‘\O
0]
N
H—Cl
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HHa Exanple GH (+/-)-(3R 4R)-4- 370.0908 370.0935 47
henyl pi peridin-3-yl H 2,2'-bithi ophene-5- nj carboxylate 0 hydrochl oride
S S Q/~ \Ewanphms1 +/-)- (3R 4R)-4- 364.1335 364. 1371 48 hexylysopzmosdi n- 3-yl
5 henyl t hi ophene-2- a H carboxylate hydrochloride H O Exanple
(+/-)- 38 4R)-4-[ (1R)- 386.1778 ?86 1756 49 O cyctghexa 36 g;en-l
1] pi pet EaGPJﬁ 3-yl 4- enzoyl benzoat}éeny ger N ylh‘,ydr‘bchﬁsori d8 8 HH C
Exanpla F (4/-)-(3S,49)-4- 37&)16%9m®$®i&%®?1150 henylplperldln-S yl 4'-

-

fluoro JyarecHi gride LON HH CA
Exanpl . %“‘? izfé 1625 51 1 \ / | CF3
henyl p

Example (+/-)-(3R,4R) -4~ 296.1621 296.1645
33 phenylpiperidin-3-yl
CH phenylacetate
hydrochloride
H
N
0O
,,,,, o
Example | F F (+/-)- (3R,4R) -4~ 326.1733 326.1751
34 phenylpiperidin-3-yl (3-
F oH pethoxyphenyl)acetate
trifluorocacetate

Example | F F (+/-)-(3R,4R) -4~ 342.1697 342.1700
35 phenylpiperidin-3-yl
F/>§;—OH 3, 4-dimethoxybenzoate
4 trifluoroacetate
y
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[ (trifluoronethoxy)-1,1"-
HH C

416. 15
yrazol
414. 24
i pheny
(+-)-

et hoxy/

i phenyl
121 WO 03/043987 PCT/ US02/ 37037 Exanmple a H (+/ -
365. 1336 869308087 52 henyl pi peri di n- 3-yl
car boxyl ate 0 di hydrochl ori de

- 4- car boxyl ate

o\ |

(3R 4

hydrochl oride N O
)_
5- H yridin-2-yl Poirashzsme3s2- N
0SCH Exarrple (+/-)-(3S,4S)-

R) - 4-

416. 1566
LN
(3S, 4S) - 4-

%am§] henylplperldln 3-yl 4 _b@f (trlfl%gngggth 53@ H
CE lbéhzoate 0 hydrochl ik chH3H‘C| anpl ¢ (+/-)-
17 414. 2428 54 henylplperlﬁﬁﬁSBZ 41 tert|-butyl-1,1"-
-4-car late hydrechl or gglcy B G Exanpl e
Y 8 y ™ al ro lo st . np ,
38,4% -4 388]1936 388[19C henylplperldln-S-)I 4' -
1,1'-
Example (+/-) - (38,48) -4- 392.1420 392.1412
37 phenylpiperidin-3-yl 37
chloro-1,1'-biphenyl-4-
c carboxylate
e hydrochloride
N O
H H—a
Example (+/-)- (38,48)-4- 392.1420 392.1412
38 phenylpiperidin-3-yl 4'-
cl chloro-1,1'-biphenyl-4-
carboxylate
hydrochloride
o
(6]
N
H  nH—c
Example (+/-)- (3R,4R)-4- 332.1671 332.1645
39 CIH phenylpiperidin-3-yl 1-
maphthoate hydrochloride
H
N
I liiII]
,UO |l|iil
Example u—C (+/-)- (3R, 4R)-4- 374.1751 374.1751
40 H phenylpiperidin-3-yl 4-
0 iphenoxybenzoate
hydrochloride
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\ / 0~ carboxyl ate hydrochl oride

1] oxy} carworegiol39g7 1' \ i phenyl - 4-

,O\ 0 NHHa Exanpl e
(+/-)-4"-({[(3S,4S)-4- 402.1706 402.1700 56 henyl pi peri din-3- COZH

carboxylic [ [/

\

aci d phoydrsovsiosr i de N O
H Ha Exanple (+/-)-(3R 4R)-4- 340.1888 340.1907 57 henyl pi peridi n-3-yl

3

aH (4- et hoxyphenyl ) propanoate (+N r_ly(dggl)chl_ori de )N 122 V\Q 8564043987
PCT/ US(27"377037 anpl e (+/-)- (3RGAR: 451220, 1332 220.'1334 55 3H
henyl pil peri dj n- 3>y H acetate hydﬁ?mgﬂomhbade N ~] 0& Exanpl e
(+/-)- (3R 4R) - 4~ pyrTdin- 460. 1815480 P88t 60 3-yI pi peri|din-3-y| aH
acetat ¢ di hydrochloride HO N GH 5 Exanples 61-179 were |preparef in
accordance w t he ag)ove
Example CIH (+/-)- (3R, 4R) -4~ 304.2234 304.2271
42 phenylpiperidin-3-yl 2-
H ethylhexanoate
N hydrochloride
O
""/OJ\C\A
Example (+/-)-(38,48) -4~ 338.2143 338.2120
43 phenylpiperidin-3-yl 4-
tert-butylbenzoate
hydrochloride
\‘\O
O
N
H H—a
Example (+/-)-(38,48) -4~ 373.1887 373.1916
44 phenylpiperidin-3-yl 3'-
amino-1,1'-biphenyl-4-
O NH, carboxylate
W0 H—a dihydrochloride
N o]
H—d
Example (+/-)-(35,48) -4~ 398.1016 398.0981
45 phenylpiperidin-3-yl 3-
(5-chlorothien-2-
lvl)benzoate
hydrochloride
0
N =
] S /
N
H—cl d

120



synthetic routes as shown bel ow. |on Found Exanple Structure FW(ES+) N
61 H 191.28 192.1 i 0 B, N 62 H 270.17 272.1 Br 0 N 63 H 270.17 270.1
ao N 64 HvDP43/0888248.3 Cf i F N 65 H 209.27 210.1 123 WOTOBODIBIB7

PCT/ US02/ 37037 F o N 66 H 259.27 260.2 ¢l N H 67 225.72 226.1 il NN
68 H 216.29 217.2

Example (+/-)-1(38,48) -4~ 373.1767 383.1754
46 phenylpiperidin-3-yl 3'-
cyano-1,1'-biphenyl-4-
CN carboxylate
.0 lhydrochloride (Generated
" by ACD/Name software)
(0]
N
H  H—a
Example CIH (+/-)-(3R,4R) -4~ 370.0908 370.0935
47 phenylpiperidin-3-yl
H 2,2'-bithiophene-5-
N |carboxylate
O hydrochloride
I”"C) s S
L g
Example (+/-)-(3R,4R) -4~ 364.1335 364.1371
48 phenylpiperidin-3-yl 5~
phenylthiophene-2-
aH carboxylate
lhydrochloride
H
N
o]
";O \S
/
Example (+/-)-(38,4R) -4~ [ (1R) - 386.1778 386.1756
49 9 cyclohexa-2,4-dien-1-
vl]lpiperidin-3-yl 4-
[benzoylbenzoate
Ne lhydrochloride )
O
N
Hu-a
Example F (+/-)-(38,48)-4- 376.1679 376.1707
50 phenylpiperidin-3-yl 4'-
fluoro-1,1'-biphenyl-4-
carboxylate
0 lhydrochloride
QN
O
N
H H—Cl
Example o. (+/-)-(38,48) -4- 442.1607 442,1625
51 CFy phenylpiperidin-3-yl 4'-
(trifluoromethoxy) -1,1'-
biphenyl-4-carboxylate
.0 hydrochloride
N o}
H hH—a

121



N HG69 241.34 242.2 & N 70 H 219.33 220.2 N 71 H 267.37 268.2

H 317.17 318.1

o a~ |

N 73 H 221.3 222.2
WO 03/ 04388 03PGP1US02/ 37037

cl N

cl

I NJT 72

74 H 260.17 260.1 124
"NJ ON 75 292.38 293.3 011pcé/uNo25m3B3 252. 2

0 070 ~0 79 297.4 298.2 5 Exanples 80 was al so prepared in accordance with

t he ab%}\c/agnplesyrgl_lhetic routes as ds

52

86hipgdyherein:
phenylpiperidin-3-yl 5-
pyridin-2-ylthiophene-2-
carboxylate
dihydrochloride

1£%SF;§§%n1)|§%5§g?8 O

Example
53

(+/-)-(38,48) -4~
phenylpiperidin-3-yl 4-
[3- (trifluoromethyl) -1H-
pyrazol-l-yllbenzoate
hydrochloride

416.1566

416.158

Example
54

(+/-)-(38,48) -4~
phenylpiperidin-3-yl 4'-
tert-butyl-1,1'-
biphenyl-4-carboxylate
lhydrochloride

414.2417

414.2428

Example
55

Iz

(+/-)-(38,48)-4-
phenylpiperidin-3-yl 4'-
methoxy-1,1'-biphenyl-4-
carboxylate
hydrochloride

388.1936

388.1907

Example
56

(+/-)-4"-({[(35,48) -4~
phenylpiperidin-3-
v1l]l oxy}carbonyl)-1,1'-
biphenyl-4-carboxylic
acid hydrochloride

402.1706

402.1700

Example
57

(+/~)-(3R,4R) -4~
phenylpiperidin-3-yl 3-
(a-

methoxyphenyl) propanoate]
hydrochloride

340.1888

340.1907
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H GAMS supporting ions at: ESI+ 298.2 15 [a] 25D = 0 (c 0.72, chloroform.
Anal . Calcd for C19H23NO2: C, 76.74; H, 7.80; N, 4.71. Found: C, 76.46; H,
7.76; N, ®003/04387 | n anot her enbodi nent, 3-al koxy-5-al kyl Ppirpse/gioses of
the invention may be prepared utilizing the routes shown bel ow and as

descrl bed 125 WO 03/ 043987 PCT/ Us02/ 370 Ph Ph o L S, O LAH

Ph " ZBWBr IN GHE reflux N OH S@ﬁé&%&,ﬁh;ﬁ h é%oﬁﬁ%#oli%? frans: ci s
Ph H l. TFAA N H2(40 psi) / Pd/ Cacgtact npochTgENe rpf | ux ~Bh MeOH, | 7h, 95%
HOPh 36 h, 80% HO"™ 4 HCI N 1./ NaH, DMF 2. 3,5tdi F-benzyl bropide FI1 O
Ph 12h, 77% 3. .48psi) Pd/ C BuNH2, EtOH F R= RCH3 1. |t-BuOK B0, CH3 2.
Benzyl {Brom|de Bog 3. PS-SCGBH H N 4. NH3/MeOH NOD 5 HO'J v v Ph| RnO Ph &CN
CF3 Preparatij on 3- al kyl - 5- benzlyl oxy pi perdi nes

Example (+/-)-(3R,4R) -4-pyridin-| 460.1815 460.1788
60 3-ylpiperidin-3-y1
ClH acetate dihydrochloride
H
N
(@]
A
a
N
> an

Examples 61-79 were prepared in accordance with the above

synthetic routes as shown below:

Ton Found
Example [Structure FW (BS+)
T
61 H 191.28 192.1
62 270.17 272 .1
[gj/
63 270.17 270.1
o
64 H 247 .38 248.3
s
65 H 209.27 210.1
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To a THE (100 m) solution of 1 (5.4 g,
-78C, was added LiHMDS (28 m,
was stirrwo oBos3987 hour foll owed by addition of benzyl

at

to wvarmto room

enched wi

t enper at ure.

28

After stirring overnight at

mol ,

was gt
or gani @
MSH t
chr omat
trans i
5 To a

0 give 4.
ography 1
sonmer and
reflgxi ng

| ayer was

5 washed NaH

D g of 2 %
)%tEjQAgﬁﬁggp n
2l1Jg of the

h sat'd ag

THE (8m) sus

NHAC] (7R ni)

( 50
as a n
e to 4
cis_
PG | D

soner.

m), brine
n xture of
5%

of Lifdd.£

26. 6 mmol ) (JOC,
10 1.OMin THF).

and extracted with Et OAc.

Et OAc/ h
126 WD 03/ 043987 PCT/ US02/ 37037

1986, 51, 3140),
The m xture

br omcaasansizoat | owed
r.t. the reaction
The

( 50 mM), 15 and dried over
di astereoners. Fl ash

eptane yields 2.9 g of the

0.46 g, 12.3 mol) was

added
1998/ 99
by cool
di |l uted
over

To a T
11.7 |
(4.3 n
40h. Af
stirred
NaHCG3
Na2SH4.
parr

r.t. fo
in vacu

t he addij

ap
40 M o

THE(8 i
ing to 0Cja
with 10 E
SH. Cong
E (607 )

61, 143).

ysotutiom of
The r

_tgg\{band fil

emratlmwln

tIO

solution of 3

2 (2
n was

W addi ti
ered t h
vacuo ¢
22527

g, 8.2 mm
mai nt ai ned

rough Celit
7.8 #dlY

on of sat's

ave 2.2 g 0

|) (Biotech & Bioeng

at reflux for 12h foll owed
aq. NaSO4. The m xture was
e and the filtrate dried

f 3 (85% as a clear oil
was added TFAA (2.5 g,

ol ) dropw
t er
for

coolin
| h.

31.2 1

Tmm Xt ur e rw

@éh r\lf

bl ) was ddded

brine (2
H nwnf

se followed b

y war m

erﬁxtu
as dild

0, 1)

B
P70IvVETH

dr opw S

ng to r.t.

ted with Et
nd the,org

| (1 Q— ~ o

After 1.5 h at r.t. Et3N

e 15 follombd by heating at reflux for
re was trea

ted with 10% NaOH and
QAc (75nl) -and washed with

gni c layer dried over

r
0.
i tiogoof

paratus We
f MeOH. TH
6 h. The
The res

o0 nh
H—OtHat UHI u.plly

1S char g
[)

ullting resid

h Pd/ C
as char

ue was
241.34

[ure wa

CriCIo—¢gav

S
di ssol ved i
242.2

0.470 ng an
ged with 4
filtered

1.6 g of 4 (73%. 20 A
d 4 (1.26 g, 4.5 mmol)
0 psi. H2 and shaken at
through Celite and conc.
n THE (30 mM) followed by

in

70

219.33

220.

71

267.37

268.

72

317.17

318.

73

221.3

222.

74

260.17

260.
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25 Boc?2

| ayer wasworsedoever
57% as a white solid after flash

Exanpl

0 (1.2 g,

_82: '3-he

5.4 mmol ).

nzvl -5-1(3 §_
J L\ T

After stirring at
diluted with EtQAc (70 mM) and washed with H20O (3 x
MySO4 and concentrat ed

1 fl uar
- Uod

r.

in

chr omat ogr aphy 50% Et OAc/ hept ane.

ob

Conpoun
1.0 Mt
treat ed
18 h. T
of MeCOhH

d 5 (0.10

-BuX in
with 2.0

he m xture
f ol Jowed

g,

0.34 I
THE qggigggrﬁe
© v5-di

fggé di |l uted

by the additi

d for 1
fl uor ol
127 WO

0o 9f34d

) eRzZyl)-oxy
in THE (1 m) wag
r|.

5 mn. at
enzyl bron
03/ 043987 H

g of BX¥EX

t for 3h the reaction was
20 mM) . The organic
vacuo to ycelusos3(87 74 g,
30

] pi peri di ne hydrochl ori de.
s treated with 35 0.7 m of
t.. The mxture was

ide and stirred at 50C for
CT/ Us02/ 37037 5 with 5 mi
(r) 50X2-400 ion-exchange

resin a
washed
7N NH3/
10 tred
The fol
82. 15

wi th MeOH
MeOH to ¢
ting the a
| ow ng wer
Exanpbe 83

md—stiTTe

ar 45Cfor 5.

and CHZLC12 (
lute th i na
e Owi it
gﬁ%fépared ac
. 3-benzyl - 5-

The
3 x 10
conpdg
her HC]
cor di nd
231 el

resin was
m) . Ther
und. The de
or TFA in
to the net
hyl benz$%)%

collected by filtration and
esin was then treated with
sired salt was obtained by
Et 20, HRMS m+ H = 318. 1663
hods descri bed for exanple
xy] pi peri di ne

hydr och
(triflu
Exanpl e
= 307.1

| oride. HH
or onet hyl )

807.

10

15

20

79

m- H = 296
yl] oxy}pi

85. 3-({5-be
25 Exaan% 86. 3-

2012.

di n- 3-
benzyl -

297.4

Exanpl e 84.

peri di ne hydrochl gri de.

yl ] oxy} et h
5-1(3-nmet ho

3-benzyl -5-{[4 20

HRVG m+ H = 349. 1653
yl )benzonitrile. HRVE m+t H
xybenzyl ) oxy] pi peri di ne

298.2

Examples 80 was also prepared in accordance with the above

synthetic routes as described herein:

Examg}e 80

o IIIO\\\ O\/@
?
H

OAMS sgupporting ions at: ESI+ 298.2

[a]%n =
Anal.
Found: C,

0° (¢ 0.72,

Calcd for C19H33NO3 2
7.76;

76.46; H,

chloroform) .
C, 76.74;
N, 5.00.

H, 7.

80;

N, 4.71.

In another embodiment, 3-alkoxy-5-alkyl piperidines of the

invention may be prepared utilizing the routes shown below and

as described:
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hydrochl ori de. HRVS6 m+ H =312.1965. Exanpl e 87. 5-benzyl pi peri di n-3-yl

1,1 -bi phenyl -4- 30 carboxylate trifluoroacetate. HRM6 mt H = 372. 1953 35
Synt hesi swofo3Bua9vg? Pi peri di ne Anal ogs 128 WO 03/ 043987 PETTuWS0238®3037 O
B(OH) 2 Boc Boc Boo Boo 1. BH3-THF N N LDA, Tf2NPh N Pd(PPh3)4 _ 0C-R T.,
3h "OH )NO THF, -78C->0C LIC, Na2CG3, DMVE/ H20 2. MeCOH, 3N NaCH O 8h, 95%
orf reflux, 4h, 59% 30% H202, R T., E%h, 87% 5 Race & 1 245 Boo H HC
N N NaH (60%q .., , OR 4N HCy _Di’\oxane ., " OR ) NO , 0G- - 40CRT.,
30 min. 24h 0/ Q8¢ 0"-URYEemt e Radenmhte 884103 104 118 10

4-Trifl uor orrel%h nesul 4. emstl oxy- 3, 6- dr orHEHefpyr i di né&=K- carboxylic acid
tert-butyl es Br ©2) . ghy,sol uti oPhdt g™~ but 1Hh85%-  dRopi pen?ﬁ' ne-| - carboxyl at e
(6.50g9, 32.6 mol) in thdendd0 nl) 15 was added dropwi se to a stirred
solution of LDA (24 n, 35.8 , |, 1.1 eq., 1.5 Min hexanes) in THF (50
m) at -78 C. After stirring or 30 mn, a solutionHof N

phenyl trifl uor erghRanesul f opari de (H24048) (d/B5. 0 m/vE:,/\l'\l/.W eq.) in THF

was added. Themcgﬂ?‘n m Xt urle was msdm I7h@dsunder ilnpert 28, at nosphere for 6
h at 0 C. The feggtdoon frated in vacuBPand fiTtered over a pad
of alum na (hexanes/EtQAc 9;,1) to afford 2 as a pale yellor\}/voil whi ch was

used without further puri f4| t. 0.26 g, 95 9. H=Cl
A" LJV
Ph

2. 3,5-diF-benzyl bromide F 0O
12h, 77%
© 3. H, (40psi) Pd/C

BuNH,, EtOH F

1. +BuOK CHs O,CH3

2. Benzyl Bromide
Boc 3. PS-SO3H H

LN)\/ 4. NH3/MeOH N
/[J\/
HO Ph R0 Ph @\ d j
CN CFs

5
Preparation of 3-alkyl-5-benzyloxy piperdines
To a THF (100 ml) solution of 1 (5.4 g, 26.6 mmol) (JOC,
1986, 51, 3140), at -78°C, was added LiHMDS (28 ml, 28 mmol,
10 1.0M in THF). The mixture was stirred for 1 hour followed by

addition of benzyl bromide and allowed to warm to room
temperature. After stirring overnight at r.t. the reaction was
quenched with sat’d ag. NH4Cl (75 ml) and extracted with EtOAc.
The organic layer was washed NaHCO; ( 50 ml), brine ( 50 ml),
15 and dried over MgSO, to give 4.9 g of 2 (64%) as a mixture of
diastereomers. Flash chromatography 10% EtOAc/Heptane to 65%
EtOAc/heptane yields 2.9 g of the trans isomer and 2.1 g of the

cis isomer.
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4- Fur an- 3-yl - 3, 6-di hydro- 2H pyri di ne-1-carboxylic acid tert- 25 butyl ester
(4). A flask was charged with boronic acid 3 (6.22 g, 55.6 mmol), triflate
2 (55.27 wp 0306987 ol , 3 eq.), lithium chloride (7.07 gpCITa%o83msDl, 3
eq.), aqueous 2N Na2CO3 (56 rrL) 1 2- di met hoxyet hane (120 niL) and
Pd(PPh3)4 (3.21 g, 2.8 nnol The, reaction m xture was heated

to reflux und& BEFSHPLG r%?ph@r“élf uspensign ¢t dodting ©o4fo8m 123

t enper at A )t RRs LeRELd QD T W WS SARCIRIY It efl i@d@r g\ eflucaghdaessure.
The resultl ng residue was partitioned between dichloromethane (150 nl),

aqueous (BN NE@OR: (Bizsend )19 WP Torent¥iatled dfrmrifeant 120 W5 03/ 043987
PCT/ US02/ 37037 5 hydroxide (9 nlL) The | ayers were separated and tﬁgl

aqueous “Aayérinegt Pdc Pec e agai TP kA oﬁ@rﬁqyf%é?ﬁﬁa‘?%p]( % tl‘?SO L podT
conbi ned 15 0al £% W1 &Ard Hd 50:%&{ QRr ouS RGN G WD SMldf 8 ue@ldwith

concentrated 1 n vacuo. The res I ng resi due was purified via flash colum
chrb@mt Wplﬁ]éﬂdﬂ&d@m&tmﬂm Bnd d:hLet) Fi gk tde adried |ogh£r yeI I ow

i | = 0. 43: 3). 6 1 48
o 57 Wty chepp ek Tons % Vions 8 AR STRY) GepaRabi
6.51 (SoilH) . To.38HM, (60 wl)6.dblHmicdtot 312& M‘|Zg,13ﬁ Wm&méfé Eﬁi@&ig

39.5 (broad) , 40.8 (broad) 43.6 (broad 79.7, 107.2, 118. (broad)
126.8, IHAF38(21.5 3.1 - 1500@l) R 'Cei & o O F L Qe CIBHITNTBNS [t Nel]

272.126 dig 37 3-hydr I lic
aci d te%tf{ t91 ést?aetrlz'%% " %ﬁ;a(gol%uﬁ dn7o H %4%1§3%é %O%éi &%hm% THF
(1015 rrL)fodIlcﬁ@acI:Hg/ork&me:jtmj resthyeckr fof ust affpr m-ﬂih THRf 28 0doadlin@8 &7 20. ol

3 eq., 1 soI |n TH dded dr.opw s ter stirrin t he .reaction

m xt ure ‘”éﬁ? eéfé”flq?kbo]m’ M ANt SC Jf]ﬁ:?e‘ghfmf Hehunr@?f’ct ed
bor ane \ﬁﬁsctqw%%d cimdt@i apdidt imod  (rRihY | ared GRdhed 301 - )va e
quenching, 3N NaOH (30 nL) was added slowy to the reaction mxture Th| S

was f ol Fowed nhy .t frizse atkf tiilon atd 3o ia5lagr diheed eacd ¥ FpafOxt ur e
was St'%ﬁ%%h chromatography 5% MeOH/CHCl; gave 1.6 g of 4 (73%).

20 A parr apparatus was charged with Pd/C 0.470 mg and 4 (1.26
g, 4.5 mmol) in 40 ml of MeOH. The apparatus was charged with
40 psi. H; and shaken at r.t. for 6 h. The reaction mixture was
filtered through Celite and conc. in vacuo. The resulting
residue was dissolved in THF (30 ml) followed by the addition of

25 BocyO (1.2 g, 5.4 mmol). After stirring at r.t for 3h the
reaction was diluted with EtOAc (70 ml) and washed with H;O (3 x
20 ml). The organic layer was dried over MgSO, and concentrated
in vacuo to yield 5 (0.74 g, 57%) as a white solid after flash
chromatography 50% EtOAc/heptane.

30

Example 82:

3-benzyl-5-[(3,5-difluorobenzyl)oxylpiperidine hydrochloride.
Compound 5 (0.10 g , 0.34 mmol) in THF (1 ml) was treated with
35 0.7 ml of 1.0 M t-BuOK in THF and stirred for 15 min. at r.t..

The mixture was treated with 2.0 eq. of 3,5-difluorocbenzyl

bromide and stirred at 50°C for 18 h. The mixture was diluted
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under inert atnosphere at roomtenperature for 16h. Solvents were renoved
under reduced pressure and the crude m xture was dissolved in ethyl

acet ate (WO o0ak)398The et hyl acetate solution was washed wpPCh/usa2/a1037140 i),
bi carbonate solution (40 nL), 30 water (40 ni), and brine (40 niL), dried
over anhydrous magnesi um sulfate and filtered. Renmpyval of sal vent. at

reduted Yprigsurel Qf é\fl%f?-:ld ENElHRR, P e, a%‘?&%\‘f%ﬁl‘?%el 1?4 BOWEX g g, 87

oy, |1 SAP B MO TR ) S e 186 (R L0 : 2o 5

(ddd J medih Zb‘fas'l-(:l:c@];].é’ctﬂecl’izby 1#H) 1 t Za 621 tand w—aél@ecB W.'HZl’,l Nlé'd)H 83:1676 (m
1H), 347(m1H), 4.12 (m 1H), 4.32 (m 1H), (s, 38 (d, J =
18. 8 Hz,CIA)2: (3125 MPrmiBe NFRe(EBEiB) was3phep G?}PGES@SWP@TMS&% 5S

14. 4, 2 8 : 9

1549, %&@J@ﬁe“’ﬁ% %ﬂ?ﬁé@w@%ﬂ{ WikB 7 55 Te. Foudr 450 136e.
CGenepal yyreadeidur G:He)ramirkqlmitkmrexietm:mm ¢B8rHA3In Ho:Ca stirred
suspen5| on of sodi ugf%d%%je (1.3 eqg., 60 % suspension 10 in mneral oil)
in di rret at 00 C was added the al cohol 5 (usually 0.10
g, 0.4 mml) FoIIovm ng stirring under i nert atnosphere at room
tenperature for | h benzyl brom de cn‘@% was added. The reaction m xture
was heat®ee tﬁpwmvuramdﬂemlpr@zam@eaw ingt o spherectbeda gles Toilpee
reacti onfom xtxanp i &&@s added ethyl acetate (40 nmL) and water (20 nlL). The
| ay@bs were separ at ed and t he or gani c | ayer dried over anhydrous

magnesi um su

i ate ent r at acu ur|f| tio ash col um
chr omat ogr apl‘é?( r?'ng%m 7 Et e B Y §/| %‘E&’Fg elb‘?%:gﬂ%’l%f%%gﬁﬁaﬁj(nl%bl e 1).
20 Tabl enylarodielshsi@ad prmasich+ chak agser2@ation for the al kylation
reaction. # Name % Cal cd. Found
Example 84. 3-benzyl-5-{[4-
20 (trifluoromethyl)benzyl] oxy}piperidine hydrochloride. HRMS m+ H

= 349.1653

Example 85. 3-({5-benzylpiperidin-3-
yl] oxy}methyl)benzonitrile. HRMS m+ H = 307.1807.
25
Example 86. 3-benzyl-5-[(3-methoxybenzyl)oxyl]piperidine
hydrochloride. HRMS m+ H =312.1965.

Example 87. 5-benzylpiperidin-3-yl 1,1'-biphenyl-4-
30 carboxylate trifluorocacetate. HRMS m+ H = 372.1953

35
Synthesis of Furyl Piperidine Analogs
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Yield HRVMS HRMS 88 3-Benzyl oxy-4-furan-3-yl- 41 380.1838 380. 1840

pi peridi ne-1-carboxylic acid [ Mt+Na] tert-butyl ester 89
3- ( Bi phernybD-08/0y398Et hoxy) - 4- 43 456. 2151 456. 2146 f ur an- 3PgrASOp&I0BUI ne-
[ MF+Na] carboxylic acid tert-butyl ester 90 4-Furan-3-yl-3-(naphthal en
430. 1994 430.2094 2-yl et hox% -pi peridine-l- [M+Na] carboxylic acid
tert-butyl ester 91 4-Furan-3-)sB( napht haﬁoen- 43 430. 1994 4302 1988
1-yl met hdry) - pi peridine-fpe [ N ] carboxyfic adciHdTHFert - but yl ster 92
4- Fur an{3-y| -BA oXy-) 56 ﬁ&ﬂ_fw‘ 22710 BERAY dxy)y. - pivpesi di ne-
[ M++Na] bowy Lee—ard d It -uigstos tster 93 3- eAmdorrskinddut yl - bgazyl oxy) -
436. 2464 A36. @464 131 T03/ GU3YE7* PCT/ US0R//3703%% Ha02 R T, bt
4-fugan-3-yl-piperidine-1- [Mr+Na] carboxylic acl®®®tbert - but ykcgsker 94
3- (Ant hr acen-9-yl met hoxy)- 4- 29 480. 2151 48@& 2159 furan-3-yl-pigperi di ne
[ Mt+Na] carboxylic acded tert-butyl estwict 95 4-Furan-3-yl - 3-(3-net hyl -
394. 1994 394.2002 b | oxy) -piperigihe-1- [M-+Na] carboxylic acid
t ert - but yaH (6o%), Rer o o N HClIDioxane R
DMF, 0°C— 40°C z R.T., 30 min.
24h S 98%
Racemate Racemate
88-103 104-118
10

15

20

25

30

4 -Trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-1-

carboxylic acid tert-butyl ester (2). A solution of t-butyl -4-

oxopiperidine-1l-carboxylate (6.50g, 32.6 mmol) in THF (50 mbL)
was added dropwise to a stirred solution of LDA (24 mL, 35.8
mmol, 1.1 eg., 1.5 M in hexanes) in THF (50 mL) at -78° C.
After stirring for 30 min, a solution of N-
phenyltrifluoromethanesulfonamide (12.48 g, 35.0 mmol, 1.07 eq.)
in THF was added. The reaction mixture was stirred under inert
atmosphere for 6 h at 0° C. The reaction was concentrated in
vacuo and filtered over a pad of alumina (hexanes/EtOAc 9:1) to
afford 2 as a pale yellow oil which was used without further
purification (10.26 g, 95 %).

4-Furan-3-yl-3,6-dihydro-2H-pyridine-1l-carboxylic acid tert-

butyl ester (4). A flask was charged with boronic acid 3 (6.22

g, 55.6 mmol), triflate 2 (55.27 g, 166.8 mmol, 3 eq.), lithium
chloride (7.07 g, 166.8 mmol, 3 eqg.), agqueous 2N Na,CO; (56 mL),
1,2-dimethoxyethane (120 mL) and Pd(PPhj)s (3.21 g, 2.8 mmol,
0.05 eq.). The reaction mixture was heated to reflux under
inert atmosphere for 4 h. After cooling to room temperature the
reaction mixture was concentrated under reduced pressure. The
resulting residue was partitioned between dichloromethane (150

mL), agqueous 2N Na,CO; (125 mL), and concentrated ammonium
129
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ester 96 3-(3,5-D nmet hoxy-benzyl oxy)- 59 440.2049 440.2053 4 -furan- 3 -yl
- [ Mt+Na] piperidine-1-carboxylic acid tert-butyl ester 97

3- (4- Br orwolwana3pBDXy) - 4- 66 458. 0943 458. 0966 furan- 3-yl Ppirpse/siose- | -

[ MF+Na] carboxylic acid tert-butyl ester 98 4-Furan-3-yl-3-(4- 32

458. 1613 458. 1633 net hanesul fonyl - benzyl oxy) ([;l I\$

pi pet | dFYEXP*dgenoks | M aci dREerta RS | WeZEer STDAH Foif o sl yFR8. ARSI -
38 944 138,344,488k ol LULOKY Lsrpl REFd Ssrher e Neh GaTbOxYhiLg acihe
tert-buty ester 100 3-Cycl ohexyl met hoxy-4-furan- 4 386.2307 386 2306

3-yl - pipembdhmdongﬂmimglwerpMﬁwiﬁd @wedtaﬂmyimmw$ e@EQESiGm sulfate
3 (2- Cycl ghe I-ettho % 1_400. 400, 24%? %ugl er| di e é
l\/Hr+Na] nicraa dd f%rf’aﬁﬁf)y ®rtc19 ﬁn%ufgﬁ s%tb]fft ox -
346. 1994134Qﬂk&ﬁﬂ c@l@ﬁﬁl@hﬂemét@@&a@ﬁyi(héxaﬁbiﬁaﬁﬁhL/EteAb bquhJesﬁ@r
103 3-(2- Et hyl - but oxy é 4-furan-. 4 374, 2307 374.2304

3-yiQpi ﬁérell@ fe-3% car Be@ti YTMeMaPil adBdlBed- R vF) est dC5 ReerrerQi 43

0 “vas 180eSEA RO SBRL (T b (et ) 0PN 1000 dreeatdy -2
3.6 Hz, 2H), 4.03 (s, 2H), 5.87 (s, 1H), 6.51 (s, 1H), 7.38 (d,
J = 6.8 Hz, 2H); 125 MHz *C-NMR (CDCl;) & 26.9, 39.5 (broad),
40.8 (broad), 43.6 (broad), 79.7, 107.2, 118.7 (broad), 126.8,
15 138.1, 143.5, 154.9. HRMS Calcd. for Ci4H;NOsNa [M"'+Na]:
272.1263. Found: 272.1271.

4-Furan-3-yl-3-hydroxy-piperidine-1l-carboxylic acid tert-butyl

ester (5). To a solution of 4 (2.33 g, 9.358 mmol) in THF (10
mL) at 0° C borane-tetrahydrofuran, BH;-THF (28.07 mL, 28.07

20 mmol, 3 eqg., 1M sol. in THF) was added dropwise. After stirring
the reaction mixture under inert atmosphere at room temperature
for 3h, the unreacted borane was quenched by the addition of
methyl alcohol (30 mL). After guenching, 3N NaOH (30 mL) was
added slowly to the reaction mixture. This was followed by the

25 addition of 30 % Hy0, (15 mL). The reaction mixture was stirred
under inert atmosphere at room temperature for 16h. Solvents
were removed under reduced pressure and the crude mixture was
dissolved in ethyl acetate (60 mL). The ethyl acetate solution
was washed with water (40 mL), bicarbonate solution (40 mL),

30 water (40 mL), and brine (40 mL), dried over anhydrous magnesium
sulfate and filtered. Removal of solvent at reduced pressure
yielded the pure, white, crystalline solid 5 (2.18 g, 87 %). TLC
Re = 0.48 (95 % CH;Cl,-MeOH); 400 MHz TH-NMR (CDC1l3) & 1.47 (s,
9H), 1.57-1.69 {(m, 1H), 1.82-1.85 (m, 0.5H), 1.86-1.88 (m,

35 0.5H), 2.50 (ddd, J = 12.4, 10.0, 4.0 Hz, 1H), 2.62 (t, J = 10.8
Hz, 1H), 2.76 {(m, 1H), 3.47 (m, 1H), 4.12 (m, 1H), 4.32 (m, 1H),

6.35 (s, 1H), 7.38 (d, J = 18.8 Hz, 2H); 125 MHz **C-NMR (CDCls)
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132 WD 03/043987 PCT/ US02/ 37037 5 reaction m xture was stirred under inert
at nosphere at room tenperature for 30 mn. Renoval of solvent at reduced

pressure wbhaBloesen by trituration with diethyl ether vyiel eed/ysaz/aropr oduct s
104-118 (Table 2). 10 Table 2. Yields and product characterization for the
tBoc deprotection reaction. ## Nanme Cal cd. Found Yield HRVE HRVMS 104

3- Bebzyl0R-.4-f 20a-,3-28 -6 .83 280. 1613 280 - 1316 piperliQh e [IM6HNE] 13105/,

3- (Bi phenyl - 4-yl net ho - 4- 34,180 34,1806 . furan-3syl-piperidine

[ Mi+H] -élerg;ﬁ-g- ;ﬁ’&»@s (CFPaQJﬁ%%ha‘T%%- J@éﬂé%giﬁﬁ P 14%%3’ . %‘?@1 met hoxy)
- pi peri didignd Moidda]1 S8y, 4- Fur an- 3-yl - 3- (napht hal en- 99 308. 1650 308. 1651
1-yl met hoxy) - pi peri dine [ Mt+H] _ 108 4- Furan-3-yl - 3-%4- phenoxy- 99 350. 1756
350. 176 Bmarall dapcediymfien mlipxharion geacionea, 8B YP) benkyldxy) - 89
314. 2120,.3 - -3yl - bi.peri di + 10 o ;

- (At Prsea S e T o BT S T s s s i

[ Mrzb] il ndedmalampidk )y | 113-d BreethyforBemPyR . ($5GLR72L 1639C Benzaddxy)

- pi peridi.ne [ M-+ 2,3-(3,5-D hoxy- benzyl oxy)-_99 318. 1705, 318. 1703
2Pt b an S AT o neTs sty O 106 8 {0 BBl b ST ok ‘S 588500
336. 061Q;fd@nnad-t- Vd emddpedd&li e ;i H e &k o8- Yh - Bed 2y B Ryh 388
222.1494 222.1498 allyloxy) -piperidine [Mt+H 115

3- Oycl ohexyamt hiag -alded an-TH® PeACHDEB PHAtyosvas heated to 40° C and

stirred under inert atmosphere for 48h. To the reaction mixture

15 was added ethyl acetate (40 mL) and water (20 mL). The layers
were separated and the organic layer dried over anhydrous
magnesium sulfate, and concentrated in vacuo. Purification by
flash column chromatography (hexanes/EtOAc 5:1) yielded pure
products 88-103 (Table 1).

20
Table 1. Yields and product characterization for the alkylation
reaction.
# Name % Calcd. Found
Yield HRMS HRMS

88 | 3-Benzyloxy-4-furan-3-yl- 41 380.1838 | 380.1840
piperidine-1l-carboxylic acid [M*+Na]
tert-butyl ester

89 | 3- (Biphenyl-4-ylmethoxy) -4- 43 456.2151 | 456.2146
furan-3-yl-piperidine-1- [M*+Na]
carboxylic acid tert-butyl
ester

90 | 4-Furan-3-yl-3-(naphthalen- 6 430.1994 | 430.2094
2-ylmethoxy) -piperidine-1- [M*+Na]
carboxylic acid tert-butyl
ester

91 | 4-Furan-3-yl-3- (naphthalen- 43 430.1994 | 430.1988
1-ylmethoxy) -piperidine-1- [M*+Na]
carboxylic acid tert-butyl
ester

92 | 4-Furan-3-yl-3- (4-phenoxy- 56 472.2100 | 472.2110
benzyloxy) -piperidine-1- [M*+Na]
carboxylic acid tert-butyl
ester

93 | 3-(4-tert-Butyl-benzyloxy) - 68 436.2464 | 436.2464
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3-yl-piperid
furan-3-yl-p

i ne [ Mr+H]

i peridine [M+H] 117 4- Fur an-

224. 1658 Wpiopeuioei ne [ M-+H 118 3- (2- Et hyl -

116 3-(2-Cycl ohexyl

3-vyl

but oxy) - 4- f ur arCTABOZZD31964

3-yl -piperidine [ M+H Exanpl es for alkylatlon and t Boc deprotection
reacti ons: 15 3- Benzvyl oxy-4- furan-3-v| - a! /i g acid
tert-but|yl eétéﬁr688§ Y¥oPapsripieg- gUS ensi on of §Ndf%%1h‘dr|de (0.02 g
133 WO (3/ 043987LPEYL US02L3A08RLS - DUEYhnDI, 1.3 eq., 60 % syspension i|n
m neral |oil)| eatedi nethylformanmide (8 nL) |at 00 C/was added|the al cohgl 5
(0.10 (g, 90. A3minhihrEokhe¥tpimsethprihg4under29 ner t4 &t .raaisgiherds @i2 XD m
t enper atjure feurhh-bepzybipeetidae(0-13 nm, 1.1 mml[M*8NeD.) was addgd.
The readtion 5hxbgk91m@sahgatggrtobae € and stirred 10 under inert
at nosphare fogségp To the reaction nlxture was added ethyl acetate (|40
m) and (wgke 4LéHthL3 me3' qge&ét e separp ey, U 01 G O d g er
dried over ap ?E% gﬁégggﬁ ate, and concentrga %ﬁ%kln vacuo.
Purlflcatlon i oga& raphy (hexanes/ 5:1) yielded
cl ear vilscous ?Xéi 18 806@1% Yoy .| TLC Rf |= 0.22: 400 Mz 1H NMR
(CDC13) |S—_1 ﬁ$ L 162 {ddd ] = 1 Q, 124 A,A‘H7 1H)—1.89-/(m
1H), 2.46%n >3 25, EoDhe poxy- beiléy&ow H) 5% 2% 450 2049 | A%4%62958 [1H)
4.38 (d,| J = ilf‘z‘—’ﬁ@ 32W)-, 4.53 (s, 1H) 6.33 (§, MigNal ' v 19 (d, J|= 7.
Hz, 2H), 7.27p4pﬁriﬁ4)t,r1e7.13¢aqr§px ic ag&dNHz 20 13C- NMWR (CDC13) S 28. 4,
39.5, 72.1, [8eii-PBLol &%0eZ, 126. 5 127.8, 1280, 129.0, {138.3, 139.4,
142. 8. HRME (alcd-Biomo-G2hHYINQIMNa4FM-+Na] 6880 ¥838.0 Haund:5B800d840.
3- (Bi phenyl - 4fyl-aBt Boxy ) pdpkuidind-yH- pi peri di ne- || - gar-bwxyl ijc 25 acid
tert-butlyl estgrbb89)icChead vieseowsthiquid (43 %. TLC Rf
ester
98 | 4-Furan-3-yl-3-(4- 32 458.1613 | 458.1633
methanesul fonyl-benzyloxy) - [M*+Na]
piperidine-1l-carboxylic acid
tert-butyl ester
99 | 4-Furan-3-yl-3-(2-methyl- 38 344.1838 | 344.1831
allyloxy) -piperidine-1- [M*+Na]
carboxylic acid tert-butyl
ester
100 | 3-Cyclohexylmethoxy-4-furan- 4 386.2307 | 386.2306
3-yl-piperidine-1l-carboxylic [M*+Na]l
acid tert-butyl ester
101 | 3- (2-Cyclohexyl-ethoxy) -4- 41 400.2461 | 400.2455
furan-3-yl-piperidine-1- [M*+Nal
carboxylic acid tert-butyl
ester
102 | 4-Furan-3-yl-3-isobutoxy- 9 346.1994 | 346.1981
piperidine-1l-carboxylic acid [M*+Na]
tert-butyl ester
103 | 3- (2-Ethyl-butoxy) -4-furan- 4 374.2307 | 374.2304
3-yl-piperidine-1l-carboxylic [M*+Na]
acid tert-butyl ester
5
General procedure for *Boc removal reaction (104-118). To 88-
10 103 (usually 0.05 g) was added 4N HCl-dioxane (3 mL). The
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- 3-i sobutoxy- 73 224. 1650
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30 7.56 (m 4H);

= 0.21; 400 MHz 1H NWR (CDC13) S 1.47 (s,
266(m 2H), 2.80 (t, J = 12.0 Hz, 1H),

(d, J = MWod3me3982H), 4.57 (s, 1H), 6.35
2 , 7 38 (m 1H 7.42 (m 2H),

8 28.6, 39.5, 71.9, 78.2,

oH), 1.
3.29 (s,

(s, 1H)

80.0, ,110.3, 126.5, 127.2,

64 (m 1H),

1H),

1.89
4.06 (m 1H),

(m 1H),
4.42

, 1.27 @ew/udhh/37037. 33 (m

128.9. 4reggrign mugture ) wR$ stirrgd jupder imext ARUES

C27H31
4- Fur awgémgfer lh/?g
tert - bufyll lesker by9@)xitOredrion stdis dijeqinvd (6

PCT/ US? /%7?%% Ezﬁ?bq Zéég

1H)4

54 (d, J

len-4 2151.
%%lg ﬁtoﬁa%g)n 2-yl

11. 6 Hz,

(m 2H
2H)

, 2.80
. 4.68 (

(m 1H
m 1H) ,

di ne-|

- car box

, 3.30 (s,
6.33 (s,

127@%@6

Fﬁérﬂgvaf5§f2é6§ve§§ at reduced pressure
met hoxy) - pi peri

125 M4z 13C- NMR ( CDC13)
127, 4 128. 4,

?. r room

ggr yHle3deid pig% \WI@BIO48987
400 MHz ' H NMWR (CDC13) 6 1.44 (s,

ylic™ acid
9H), 1.63 (m
1H) , 4.09 (m
1H) , 7.25 (m

1H)307. 28pfd, d.= 84 s 2|dhd 7384318t %ﬁara?ctﬁ@riﬁatﬂcb‘ﬂ fox/8them *Edd

125 MHz 6, 39.6, 72.2, 78.2, 80.0, 10 110.3, 125.9,
126. 0, %%égf@lg?%ggg,C%E?%G%%lZ? 8, 128.1, 128. 3, 133 2 133 4, 135 8,
139. 5, 42— —HRMS—Cat—cd i _lgi‘ E25H29NHANa |_|\61"l'|\lol n. 994 (o
430. 209%. * 4- Fur an- 3- yl - 35 napht hal en- | -yl ngt y) - phgﬁgl di ne-ls¢ar boxylic
15 aci d_t_e,LL_bul_ype,sx_err—egér)—Gl—e&r—W—set = %—FR—= 0. 12;
400 MHz| LPENINR ROy s 4. 46°3% 3 9Fh; 1. 63 Em 1H?Bb11§éy3 (m° 01162 65
(m 2H| 2 7PigArigdne 3 36 (s, 1H) 406(m 11| Ma¥eds ho (m 3H) | 6. 26
(s, 1H)| 10548« @irhenyl-2 yimethdxy);-40 |(m283H)| 3347880/ | 3R 189S Mz
13C- NVR ( CDCI)ra 2816, -Bp&ri®@ng0. 7, 78/1, 80.0, 106+B] 1p4.3, 125. 3,
125.9, [12667,4-Hfrah-3-176-9; (ddfhthalad- 0 13D. 9, 238.64703333,0.13935,
142. 8. HRMS | La}Gkb t Hoty CASHEONGHNRe [ ME+Na] 430, 1984.NaHound: 430. 1988.
4- Furanygoyl @-ﬁlﬂrmy-ﬁemaﬁmarﬁper I dige- T 6aBhoxybi € 328 .a6i5d
Fert-buthﬁfnge}; ega,lo SM o & BEOMS liquiid (56 9. [fegRF | = 0.16; 400 Mz
2 b (¢ ] Tyes Ko Aﬁ- L ;{hé’rf%k_}j” T o5 85 360 18k | 3883 A |2
' ben oxy plperld [M*+H]
109 | 3- (4 tert-Butyl-benzyloxy) - 89 314.2120 | 314.2125
4-furan-3-yl-piperidine [M"+H]
110 - (Anthracen-9-ylmethoxy) -4- 52 358.1807 | 358.1815
furan-3-yl-piperidine [M*+H]
111 | 4-Furan-3-yl-3- (3-methyl- 99 272.1650 | 272.1639
benzyloxy) -piperidine [M*+H]
112 | 3-(3,5-Dimethoxy-benzyloxy) - 99 318.1705 | 318.1703
4-furan-3-yl-piperidine [M*+H]
113 | 3- (4-Bromo-benzyloxy) -4- 99 336.0599 | 336.0610
furan-3-yl-piperidine [M*+H]
114 | 4-Furan-3-yl-3- (2-methyl- 98 222.1494 | 222.1498
allyloxy) -piperidine [M*+H]
115 | 3-Cyclohexylmethoxy-4-furan- 99 264.1963 | 264.1950
3-yl-piperidine [M*+H]
116 | 3- (2-Cyclohexyl-ethoxy) -4- 58 278.2120 | 278.2126
furan-3-yl-piperidine [M*+H]
117 | 4-Furan-3-yl-3-isobutoxy- 73 224.1650 | 224.1658
piperidine [M*+H]
118 | 3- (2-Ethyl-butoxy) -4-furan- 93 252.1964
3-yl-piperidine [M*+H]

Examples for alkylation and *Boc deprotection reactions:

15
3-Benzyloxy-4-furan-3-yl-piperidine-l-carboxylic acid tert-butyl
ester (88). (0.02 g,

To a stirred suspension of sodium hydride
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4.04 (m 1H), 4.33 (d, J = 11.6 Hz, 2H) , 4.51 (m 1H) , 6.28 (s, 1H
6.89 (m 3H) , 6.99 (m 2H) , 7.09 (t, J = 7.2 Hz, 1H . 7.28 30 (m 5H)
125 Mz 1SC-OBWRIETDCL3) 6 28.6, 39.4, 71.6, 78.4, 80.0, PCONBY2/IHST 1,
119.0, 122.5, 123.4, 126.4, 129.7, 129.9, 139.3, 140.4, 142.8, 154.7,

157. 3, 157.5. HRVS Cal cd for C27H31NC13Na M-+Na] :, 472. 2100. Founfl
472. §11(P B mmol, 1.3 eq. $  suspension  in mineral

3- (4- ter&@éﬁﬁﬁh%%ﬁé fapy art3-0M -@i peLi dissed R hoxydnsl @ci(d. 10
tert-butyl ester (93). Clear viscous liquid (68 %9. TLC Rf 135 WO

03/ 0439837, FEC’IZILDMJ/B?OSFIOBl&WlestmmMizun KMRIETDCaBYogPhese a5, ToPR |

1.49 (S 1.64 =1 4, 4. 1 0

> 66 (m rattic%ofc%lfdﬂ:‘ﬂ beri g%o 31(]‘1—3 (0, fBZ%L lqu[kém’ho% 8%%1”]5_0&7%?
4 36 (d,added. 10 ThdHzredthiod. 5ﬁx&mréH®a36h36téﬁ ﬁHﬂ%o? ﬁSimH dtErBed

2H) 7.33 (m 3H) , 7.38 (t, J = 1H) . 125 MHz 13C- NMVR 10

(CDEE‘Q3) Under 3ineyty atygpgphegpe sfogy, 47811 39 go 7ehe regcilogy HLXtyLg) yas
125. 4, 1 7 7 8. c or
oSN W] 2935854800 BE) 450 35 30,00 H9f O TnbRABY B Chect
3- Benzylsxgerkifart aemnd thommardlmeléﬁen) drteds q@m7alghyd©oQS 18agnek) umas

added 4N - di oxane reaction mxture S, i.rred nder |n rt
at nosphet 330 arﬂdn ﬁ@ﬁ%\?&l ngecgollgen}fa “8e- reduceciprlrceastsluorne | Gwed %by
trituratd@mnumnm t ehebesbybrapher h&k@h@%ﬁEﬁ@ﬂQ,E£HMStﬁdéI&é&chQa95v@8c8589@

400 MHz 1H NVR (CD30D) S 2. oz(m 1H) , 2.22 (m 1H , 2. 99 (m 2H) ,
3. 125( mli2guidH)6, (8,68 Gm 40. 50)., TBR:(m OLER;, @orsw&(zn ‘B8R | (CRG2) (8d,

o, o o e AP g e Kl T ATE, B3 & A I BBy

27. 4, 3h@), 43.85 6@ 82uY3. 9.795(8, 304.22.41829, 181293125128, 21131294506
139. 2 141. 2 144, HRMS Cal cd. for 25 CL6HLI9NO2Na [ M++Na] : 280.1313.
Found: 260. 1@1& 8- %Bl pHenyl -—4—194 Retox\AH)4- f4irsh- 8Sy| 1) pePi 88 nés( 185) .

8 Pl R GRS S A 2 o s

20 ¥C-NMR (CDCl;) & 28.6, 39.5, 72.1, 78. 1 78 0, 110.2, 126.5,

in

127.8, 128.0, 129.0, 138.3, 139.4, 142.8. HRMS Calcd. for
Cy1H2oNO,Na [M*+Na]: 380.1838. Found: 380.1840.

3- (Biphenyl-4-ylmethoxy) -4-furan-3-yl-piperidine-1-carboxylic

X

25 acid tert-butyl ester (89). Clear viscous ligquid (43 %) . TLC Rg

= 0.21; 400 MHz 'H-NMR (CDCl;) & 1.47 (s, 9H), 1.64 (m, 1H), 1.89
(m, 1H), 2.66 (m, 2H), 2.80 (t, J = 12.0 Hz, 1H), 3.29 (s, 1H),
4.06 (m, 1H), 4.42 (4, J = 11.2 Hz, 2H), 4.57 (s, 1H), 6.35 (s,
1H), 7.27 (m, 2H), 7.33 (m, 2H), 7.38 (m, 1H), 7.42 (m, 2H),

30 7.56 (m, 4H); 125 MHz “C-NMR (CDCl;) & 28.6, 39.5, 71.9, 78.2,
80.0, 110.3, 126.5, 127.2, 127.3, 127.4, 128.4, 128.9.4, 137.3,
139.4, 140.8, 141.0, 142.8, 154.8. HRMS Calcd. for Ca;H3;NO,Na
[M*+Na] : 456.2151. Found: 456.2146.

35 4-Furan-3-yl-3-(naphthalen-2-yvlmethoxy) -piperidine-1l-carboxylic

acid tert-butyl ester (90). Clear viscous liquid (6 %). TLC Rg
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30 0.5H), 3.82 (td, J = 8.0, 3.2 Hz, 1H 4.54 (d, J = 11.6 Hz, 1H), 4.62
(d, J = 11.6 Hz, 1H), 6.46 (s, 1H), 7.34 (m 2H). 7.43 (m 3H) : 7.49 (m
OH), 7.58WOmp/04dds7 : 125 Mz 13C- NMR (CD30D) S 27.4, 37.2PC4BISBY3M6I 8,
73.1, 75.8, 110.9, 128.0, 128.1, 128.6, 129.8, 130.0, 141.2, 144.7. HRVS
Cal cd. for C22H24NO2 [N%+Fﬂ 35 334.1807. Found: 334.1806. 136 WO 03/043987
PCT/ &S02 37.037 300 FMHZanHSNE)’IIR—S apht dial etd 2{5] nBhox{)6pi per i HLhe(108Y.

cm ory O (- Ayt G (EFE g TP e iy 5 %”6915915&93 63
|(—|tzd 1]1'):4 &6@44& gJHiI_BLle-% 4, GQHQQI 4l68 J(h6jjﬂz) 6LI-3)3 (él 7ﬁ{)(,d 7J25 ,

(s, 1H) 1H) .8¥ (Bfﬁ & ; J1’258NI4=|2§'I?3C2HP\INR7 é@sdﬁ)’@@% 3'7 6327 é 4331% 2167§

Tas 6. H T ciP® RS 6B %ﬁaa%aﬁl%%séo EE e Yoot 1483015

4- Fup an-13-oyl3-,3-{ papht habenol- yllzrmtzhoxmsmpengél pe( 187). 8 801281 1992893,
400 MHz 1H NVR ((CD30OD) 1.98 . 3.03

1H) 1 2
(m 1H) 133 .26 (HP31#), 3335638(5332H¥H)314836 %B @ 6931 éorJnézslizb OgNgyz

, 4. 742(m 5H), 7.84 (m
; 12@%&%11363 &?&?@8@? 2?33 %% 37. 4 43 9, 47.0, 68.2, 71.9,
75.7, 110.6, 125.3, 126.3, 127.0, 127.3, 128.4, 130.0, 130.2, 134.4,
135.3, 141 3, 144. 6. - 308. 16%9 Found:
3 ' ] d-pel.087 TN EEL ( 99
25 % ; A% M@rt—%d‘@ﬁ (éEBéP) §51)1 9901@3&1‘1{7&860‘38111‘1{11].6.1"@)}31 23, 9GT.OMR,
oH), 3.08 (M IF, d49(m1H) 3.65 (s, 1H), 3.78 (m 1H), 4.45 (d, J =
11.6 Hz,= ]d—])lz 4B Mg ‘K mv:m (63D|€Iz'L,3)181)1 46. 88, (SH) , 1H) 63 6m951Km B5HB6,
7.10 (t, J = 7.2 Hz, 1 7.42 125 13C- NVR
( CD3OD) ‘6“'271}21? $7.65 E%x 92H46 % 7@72(1@, 5% '763O3éli%' HlH&ng42°6 ), 3,1er
120.0, 123%8.5 h24. @m 13?1-5) 9.6130. (s, A3, 07 dA41(@, 341.3v. 34426, 20P8. 6,40
159. 0. HRVS Cal cd.
(m, 3H), 7.78 (m, 4H); 125 MHz 2C-NMR (CDCl;) & 28.6, 39.5,

20 70.7, 78.1, 80.0, 109.9, 124.3, 125.3, 125.9, 1l26.2, 126.4,
126.9, 128.5, 129.0, 131.9, 133.6, 133.9, 135.5, 142.8. HRMS
Calcd. for CysH,oNO4Na [M*+Nal: 430.1994. Found: 430.1988.

4-Furan-3-yl-3- (4-phenoxy-benzyloxy) -piperidine-1l-carboxylic

25 acid tert-butyl ester (92). Clear viscous liquid (56 %). TLC Rg

= 0.16; 400 MHz 'H-NMR (CDCl;) & 1.46 (s, 9H), 1.61 (m, 1H), 1.85
(m, 1H), 2.62 (m, 2H), 2.78 (t, J = 12 Hz, 1H), 3.23 (m, 1H),
4.04 (m, 1H), 4.33 (d, J = 11.6 Hz, 2H), 4.51 (m, 1H), 6.28 (s,
1H), 6.89 (m, 3H), 6.99 (m, 2H), 7.09 (t, J = 7.2 Hz, 1H), 7.28

30 (m, 5H); 125 MHz **C-NMR (CDCl;) & 28.6, 39.4, 71.6, 78.4, 80.0,
110.2, 118.1, 119.0, 122.5, 123.4, 126.4, 129.7, 129.9, 139.3,
140.4, 142.8, 154.7, 157.3, 157.5. HRMS Calcd. for C,;H3:NOsNa
[M"+Na] : 472.2100. Found: 472.2110.

35 3-(4-tert-Butyl-benzyloxy)-4-furan-3-yl-piperidine-l-carboxylic

acid tert-butyl ester (93). Clear viscous liquid (68 %). TLC Rg
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C22H24NG3 [ Mk+H] : 350. 1756. Found: 350.1767.
3-(4-tert-Butyl - benzyl oxy)-4-furan-3-yl -pi peridine(109). Solid 35 (89 % ;
400 MHz 'woONMB43o€D30D) 6 1.99 (m 1H) , 2.23 (m 1H) , 2. ®8T/Usny/378Bf, 3. 10
(m 1H), 3.45 (m 1H), 3.67 (s 1H, 3.78 (m 1H, 137 MD 03/ 043987

PCT/ US02/ 37037 5 4.49 (d, J = 11. 6 Hz, 1H , 4.55 (d, J = 11 6 Hz, 1H)

6. 435(s,= 17,400 (Hz JE=NYR) (GDClaH) o 17337(% 95) 8.4, (aH)9H) 7. 4764,

16,9, oo 3t %5@%%8 %”%zmc?% P13 A ST TR Ay
152. 3 . HR\ G co. =f op . C2eH28NER [ BheH (s, h@{)3144 2420(m Foumy; 431%21&5

Tabl e of conpounds Products of alkylatlon reactions (88- 103) 15 Boc Boc
Boc N NTN= &P -8/ He i 289 + F-Benz{MoxiEl- f r3f- $8y| LH) . 7.15 J =

4- Fur an- I% (n@p@&h@%en3ﬁ5peglghnqtl garquglm% 3]g§|phgﬂthg&ymgeﬁﬂgxy)
-2-yl et % pi peridine-1- "acid tent butyl ester, '88

-4- ﬁurantcaa@L)plaoeM di nexd. garboxyl i a1asi,d3uert,- sy, Exact Mass; 86701940
-carboxylic acid tent- butyI ester, 90, ester, 89, Exact Mass: 407.2097
Exact MESKO - 23312258 Bbe6 Boc BOC-8N NBR-2:'139.4% 14207)\180}768: 54189 0

5 (4 ﬁfvgjta@?f%elnzg? y%)ﬂtﬁ\@ﬁa %M“”ﬁfa”ﬂéyﬁéﬂ“? G80%Y36.2464.

3-(4-te ) -pi peri di ne-
- benzyl oxy) - plperldlne 1-c uran-3-yl - plperldlne 1- car box oxyllc acid

terteggt{ esteE arboEgllc gCIQ terérP i%e yhbg)aC|qm§egt %u%xl este6 2
15 mmol) was added 4N HCl-dioxane (4 mL) The reaction mixture was
stirred under inert atmosphere for 30 min. Removal of solvent
at reduced pressure followed by trituration with diethyl ether
yielded pure, crystaline 22 (0.05 g, 85 %); 400 MHz 'H-NMR
(CD;0D) 6 2.02 (m, 1H), 2.22 (m, 1H), 2.99 (m, 2H), 3.12 (m,
20 1H), 3.60 {(m, 0.5H), 3.68 (m, 1H), 3.75 {(m, 0.5H), 3.82 (td, J =
8.4, 3.6 Hz, 1H), 4.60 (d, J = 11.2 H=z, 1H), 4.51 (d, JT = 11.2
Hz, 1H), 6.46 (s, 1H), 7.30 (m, 5H), 7.49 (m, 2H); 125 MHz *C-
NMR (CDsOD) 6 27.4, 37.2, 43.8, 46.8, 73.9, 75.8, 104.2, 110.9,
129.1, 129.2, 129.5, 139.2, 141.2, 144.6. HRMS Calcd. for

25 C16H1sNO,Na [M"+Na]: 280.1313. Found: 280.1316.

3- (Biphenyl-4-ylmethoxy) -4-furan-3-yl-piperidine (105). Solid

(98 %); 400 MHz 'H-NMR (CDsOD) & 2.02 (m, 1H), 2.22 (m, 1H), 2.99

(m, 2H), 3.11 (m, 1H), 3.59 (m, 0.5H), 3.66 (m, 1H), 3.74 (m,
30 0.5H), 3.82 (td, J = 8.0, 3.2 Hz, 1H), 4.54 (d, J = 11.6 Hz,

1H), 4.62 (4, J = 11.6 Hz, 1H), 6.46 (s, 1H), 7.34 (m, 2H), 7.43

(m, 3H); 7.49 (m, 2H), 7.58 (m, 4H); 125 MHz '3*C-NMR (CDs;OD) §

27.4, 37.2, 43.8, 46.8, 73.1, 75.8, 110.9, 128.0, 128.1, 128.6,

129.8, 130.0, 141.2, 144.7. HRMS Calcd. for CyH,,NO, [M'+H]:
35 334.1807. Found: 334.1806.
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Exact Mass: 407.2097 Exact Mass: 449.2202 Boc Boc Boc NNN O | i 00O
3- (Ant hr acen- 9-yl net hoxy) - 4- Furan- 3-yl - 3- ( 3- net hyl -

3- (3, 5- Diwetoho3psbenzyl oxy) - 4-furan-3-yl - pi peri di ne- 1- caPo@nsod/am031
eridine-1-c rboxylic acid tert-butyl y y)-p p

4-fur an- 3- I-plperldlnel- I|c aci d te,nt but | ic ac

t ent 2 but? Py 53 -Ygg 3~ CGHOX N ARAPS, ész—%% E%( ttd
Mass: 417 7 0 1 03[ 043987 ugN2/ 37 c
RS 417 2SI Byt Massia 312087, 198 W0, 08L045957 £OTLURRPI BIP37s B9
3- (4- Br ofm- bmzylgxyl 4of urany, 43 FEpanm3- yd -531)(4-pes'ham, 1H), 3.75 (m,

4- Fur an- 3-yl - 3- ( 2- rrethyl al l yl oxy) I-plperldlnel- rboxyllc

sul f ony|2 BG&hzy| x83 - pPer iddi = - Bi er|3d|2yneHZiL cafboxyH-i%® a d Jaci d“tétHButyl
ester, lf negl4 é:ag Hoxyl Lc jaciqd d.er triput yb | @@t;x 99, J 43551945
tert- buty ester 8, Exact Mass: '321.1940 act K/ass 435 1716 Boc Boc

BoclBoc HA N N 742 (&, 04H}0 '70740-(s, WH) - "7c83- Opcl Hexy 126t Wbay -"AC-
3- (2- Cycl ohexyl - et hoxy) - 4- Fur an-3-yl - 3-i sobut ox

3- (2- £ BPIR DRRP)- £ 4 b 37 ut a3 §1 - BPpri Gihd1.73-4, 110.8, 127.0,

4-furan- ?273’ p' E%'%' di nerdg pipepigdigne-{,6as boxyld & 141 .2, 144.6. HRMS
3-yl - plperl cafboxXylic’ carboxyl1c acid carboxylic aC|d tent- butyl
acid terda]mn.ylfcestCQmH21m3 [MEiNb} eri3but4/10 esfeund 10330t 463 but yl ester,
100, ester, 101, Exact Mass: 323.2097 Exact Mass: 351.4804 Exact Mass:

363. 2410 Exact Mass: 377.2566 00 ' O O O Products of tBoc deprotection

reagti ons fulf1-B18)1 -3 - (naphthalen-1-ylmethoxy) -piperidine (107) . Solid

(99 %); 400 MHz H-NMR (CD,OD) & 1.98 (m, 1H), 2.12 (m, 1H), 2.91
(m, 2H), 3.03 (m, 1H), 3.46 (m, 1H), 3.63 (s, 1H), 3.86 (m, 1H),
4.91 (4, J = 11.6 Hz, 1H), 4.96 (d, J = 11.6 Hz, 1H), 6.36 (s,
1H), 7.42 (m, 5H), 7.84 (m, 3H); 125 MHz **C-NMR (CD;OD) § 27.8,

20 37.4, 43.9, 47.0, 68.2, 71.9, 75.7, 110.6, 125.3, 126.3, 127.0,
127.3, 128.4, 130.0, 130.2, 134.4, 135.3, 141.3, 144.6. HRMS
Calcd. for C,oH,NO, [M'+H]: 308.1650. Found: 308.1651.

4-Furan-3-yl-3- (4-phenoxy-benzyloxy) -piperidine (108). Solid (99

25 %); 400 MHz 'H-NMR (CDsOD) & 1.99 (m, 1H), 2.17 (m, 1H), 2.96 (m,
2H), 3.08 (m, 1H), 3.49 (m, 1H), 3.65 (s, 1H), 3.78 (m, 1H),
4.45 (d, J = 11.6 Hz, 1H), 4.57 (d, J = 11.6 Hz, 1H), 6.39 (s,
1H), 6.95 (m, 5H), 7.10 (t, J = 7.2 Hz, 1H), 7.32 (m, 4H), 7.42
(s, 1H); 125 MHz C-NMR (CDsOD) & 27.4, 37.2, 43.9, 46.8, 72.9,

30 76.0, 110.8, 119.2, 119.3, 120.0, 123.8, 124.6, 125.9, 130.7,
131.0, 141.2, 141.3, 144.6, 158.6, 159.0. HRMS Calcd. for
CaoHouNO; [M*+H] : 350.1756. Found: 350.1767.

3-(4-tert-Butyl-benzyloxy) -4-furan-3-yl-piperidine (109) . Solid

35 (89 %); 400 MHz 'H-NMR (CDsOD) & 1.99 (m, 1H), 2.23 (m, 1H), 2.98
(m, 2H), 3.10 (m, 1H), 3.45 (m, 1H), 3.67 (s, 1H), 3.78 (m, 1H),
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I0HHH NNN 'Ol \ """"0 1 \ ~p
3- ( Bi phenyl - 4-yl nmet hoxy) - 4- 4- Fur an- 3-yl
yl - pi periwDma/ 04047 furan- 3-yl - pi peri di ne,

\' \ 000 3-Benzyloxy-4-furan-3-
- 3- (napht hal en- 2-
105, vyl net hoxy) Ppirpset/stiose, 106,

Exact Mass: 257.1416 Exact Mass: 333. 1729 Exact Mass: 307.1572 HHH NN
NO' O O 4-Furan-3- apht hal en- Furan- 3-yl 4- phenoxy-
3- (45terﬁ=ﬁ1tWLb‘énfy¥L&xﬁ)(IW y:‘rlﬁ)e'c h‘bx% giipeljl & et - 6ld'lié L\Ifr1)t'v/l Ox43 - P+

peri dine;;)108; 54 ugqn-3- vl gpippeg di 1097 Exacty Mas@ H§074ﬂ- 72754@Ct(d
hss: 3457678 Balt Mse: 28057564571 A 1 El%ﬁl g 8 5 0170 0~'0 0

0 0~1 35 (Antivy.acemzd- yHret I‘KQG/)MHZ41FG‘J-FM‘HR3-(§ZD3@BX 36mr7hysl ‘tB1. 9, 35 5,

3-(3,5-D net hoxx benzyl oxy) - 4- -furan-3- I-pligjgrl dine, 110, enz ong 5‘/&

peri di ne37 141, 4 u?an4§ 9k - pBpéri ditne, 17 Q- Mas526387. 17994 Ex&eP - Khss:

271 157%&%;%% E(ﬁ 2,314, 4627 1139 ,W0 0%&%39@515’@/ Be’§92/§ (AR %0,H N N
4- Brono- benzyl oxy) -4- "4-Furan-3-yl - 3-{

2- met
3 C\JLOI ohexy/ | 212 hoxyeudnd urad 3212%1r an- 3- yl - pi peri di ne 113

al Iyl oxy) - pi peridine, 114, yl-piperidine, 115, 5 Exact Mass: 335.0521 Exact
Mass: 221.1416 Exact Mass: 263. 188 H H H N N_N

3- (2- Cycl ohexyl - et hoxy) -4- 4-Fu XY -

3-(2- Et hyl - but oxy) - 4-furan-3

Products of alkylation reactions (88-103)

Gec

3-Benzyloxy-4-furan-3-yl-
piperidine-1-carboxylic
acid tert-butyl ester, 88,
Exact Mass: 357.1940

Boc
N
%"’/O
72
5 /

4-Furan-3-yl-3-(naphthalen-1
-ylmethoxy)-piperidine-1-carb -benzyloxy)-piperidine-1-c
oxylic acid fert-butyl ester, arboxylic acid fert-butyl
i, ester, 92,
Exact Mass: 407.2097 Exact Mass: 449.2202

Boc
N

T

4-Furan-3-yl-3-(naphthalen
-2-yimethoxy)-piperidine-1-
carboxylic acid tert-butyl
ester, 90,
Exact Mass: 407.2097

Boc

N
%"I/O/\Q\‘/
7
b /

3-(4-tert-Butyl-benzyloxy)-4-f
uran-3-yl-piperidine-1-carbox
ylic acid tert-butyl ester, 93,
Exact Mass: 313.2042

3-(Biphenyl-4-ylmethoxy)
-4-furan-3-yl-piperidine-1
-carboxylic acid tert-butyl
ester, 89,
Exact Mass: 433.2253

Boc

10,0

4-Furan-3-yl-3-(4-phenoxy

Boc Boc

Boc

N, 0 “ “

7 J Y,

0 ) O o) / 0 ) (0N

3-(Anthracen-9-ylmethoxy)-
4-furan-3-yl-piperidine-1-ca
rboxylic acid fert-butyl
ester, 94,
Exact Mass: 457.2253

4-Furan-3-yl-3-(3-methyl-
benzyloxy)-piperidine-1-c
arboxylic acid tert-butyl
ester, 95,
Exact Mass: 371.2097
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3-(3,5-Dimethoxy-benzyloxy)-

4-furan-3-yl-piperidine-1-carb

oxylic acid tert-butyl ester, 96,
Exact Mass: 417.2151



furan-3-yl -pi peridine, 116, piperidine, 117 -yl -piperidine, 118, Exact
Mass: 277.2042 Exact Mass: 223.1572 Exact Mass: 251.1885 10 Bi ol ogy
Exanpl es wtohowost urt her el aboration, it is believed that pomaSozkiodt ed in
the art can, using the preceding description, practice the invention to
its full est extent. The invention, 15 however, ma(}/ be better. understood
with referghce to the foll oﬁ"‘hg exanpl es. TheseN exanpl es are intended to
be reprdsemntative of specific) enbodi ments of theljinvention, and are not
i nt ended tam g the sc “Q i nvention. fa/rhjia/e A 20 Enzyne
Inhibitio sa ,conpoun o?m\lsﬂventl on e anal yzed for inhibitory
activity use of the MBP- S5 assay.dy rhis ass /determ nes the relative
i nhi bition of beta secretas P substrate

VBP- C1258fjrorpssperzyfay ﬁ‘ oundguﬁgénggmﬁg;%g%onﬁggg@ Woiykf"’é‘(’ﬁy)untreat ed
control. c.‘@o@,t@lyllea escri ptl@ri cgrboxyligrsid assay p@rnﬂltmtstergs can be found, for
exanpl e, iBxadMSs: aReiosnt No. STMbeshnd pri ef | Grectirs 3BYt rate is a f usi on
peptide fomsped of maltsese binding prabein (MBP) arde t he carboxy term nal
125 ami no 40 WO 03/ 043887 PCT/tS02/ 7 5 acid APP— SW the Swedish
nut ati on. (Thg beta:secreta me i ved fram rain tissue as
described i[n Si n et Jal 0 1999, Nat urfe 2? X 37 540) oP conbi nantly

pr oduced /th engt h enzyne (@&nj no acids ¥¥501), and can be

pr epar ed, r exanpl &—“from 293 cel I&“expressi ng @He reconbi nant cDNA, as
10 descradyemﬂexylmeﬂ\ba@os! @-CcbBexyl- IatﬁbW) bn Eurap4a- ylesoliu{‘oe/ a8 utb)&) 4aln@l yzed, for
exanpl e, f“'Bgl?’bV' P: 6a4sfs 33('Jlf'Pet' A Xéf'(ﬁ ég ip | V"C One exenpl ary
ELI SA usqesti%\?ﬁ'cacﬂ - VBfS° 97" ”té Y, o ?}ﬁ&&gﬂ E&E@ Serglﬁogn precoat ed and
bl ocked lgzeetmalslssémg)h Ekucmi;mgnpéeat es, foI | owed by

Products of *Boc deprotection reactions (104-118)

N N N
L7C g0 500

10

3-Benzyloxy-4-furan-3- 3-(Biphenyl-4-yimethoxy)-4- 4-Furan-3-yl-3-(naphthalen-2-
yl-piperidine, 104, furan-3-yl-piperidine, 105, ylmethoxy)-piperidine, 106,
Exact Mass: 257.1416 Exact Mass: 333.1729 Exact Mass: 307.1572
N
% /\' % /\©\ /@ %’,’/O/\@\{/
4
N1
4-Furan-3-yk-3-(naphthalen-1-  4-Furan-3-y1-3-(4-phenoxy- 3];(4‘te’§'BlutY"b‘?g.Zy'O’?&;‘*
ylmethoxy)-piperidine, 107,  benzyloxy)-piperidine, 108, -uran-c-y-piper 1';2'0 42
Exact Mass: 307.1572 Exact Mass: 349.1678 Exact Mass: 313.2042

H

N N N
"//o ‘ "’/O/\©/ "I/O/\©/O\
72 ~ 74
. /
(e} (0] (ONQ

3-(Anthracen-9-ylmethoxy)-4 4-Furan-3-yl-3-(3-methyl-b 3-(3,5-Dimethoxy-benzyloxy)-4-
-furan-3-yl-piperidine, 110, enzyloxy)-piperidine, 111, furan-3-yl-piperidine, 112,
Exact Mass: 357.1729 Exact Mass: 271.1572 Exact Mass: 317.1627
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15 incubation with diluted enzyne reaction supernatant, incubation wth a
specific reporter antibody, for exanple, biotinylated anti-SW92 reporter
ant i body,werd/043981 her i ncubation with streptavidin/al kal iPog/yshospbat ase.
In the assay, cleavage of the intact MBP-CL25SWfusion protein results in
t he generation 20 of a truncat ed am no-term ngl fragnent, exposing a new
SW 192 anfi body-positive ep,{,tope at the carbgxy term nus. Detection is
ef f ect ed (by a fI uorescent qubstrate signal dn cl eavage by the phosphatase.

ELI SA onl cI eavage~joldowng Leu 59 to thé>substrate' s APP- SW
751 mut atijn Slt S SpecifAc Asslay Procedur & Conpeupds are diluted in a

1:1 dilutfon seriés Bb a si®-/point concentr&tjon curve (two wells per
concentrafion) in one 96- pPate row per co und test ed. Each of the test
conpoundsi4Bomo-prajpai-ed i n*EHBSY-mg upcye ”]°1‘y“4§{’6"l’”3r st ock sol ution.
The go sft‘Exac X}I;B‘,sgﬂé ;g,ﬂ’ is y%algi’:’}) 7;?[11 gt ed ey zggggj)t ain a final
conpound oncentra ion of m cronol ar at the hi gh point of a 6-point
dilution &urv (10) ollters of eac ilution is added to each of
two wells on row f aco re pondlng V- bottor plateto whi ch 190

mcrolit '/o I'1'i mol a 35 7. 9% .5 are pre-added. The
NaQAc di | At ed conmpound pl pun down t eII preci pitant and 20
mcroliter /WeII is trans redtoacorre nding flat-bottomplate to

whi ch 30 0439 7037 mcr oI iters of ice-cold
enzyme- siBs Cgf%\lp,g,%x%)ﬁ; P%Z,p l:ﬂ:ilj(??-,o ters 3!\%5 Wrdlbstrate, 0.03

m croli tGIxSctﬂEhEyZTBZ(ED %cSMm ceBisi ers i cgs(ae %19&% TX100 per 30
mcroliters) is added. The final reaction mxture of 200 m cronol ar
conpound at the highest curve point is in 5%DVSO 20 mllinolar NaQGAc, 10
0.06% TX100, at pH 4.5. Warmng the plates to 37 degrees C starts the
enzyne reaction. After 90 mnutes at 37 degrees C, 200

10
Biology Examples

Without further elaboration, it is believed that one
skilled in the art can, using the preceding description,
practice the invention to its fullest extent. The invention,

15 however, may be better understood with reference to the
following examples. These examples are intended to be
representative of specific embodiments of the invention, and are
not intended as limiting the scope of the invention.

Example A
20 Enzyme Inhibition Assay

The compounds of the invention are analyzed for inhibitory
activity by use of the MBP-Cl125 assay. This assay determines
the relative inhibition of beta-secretase cleavage of a model
APP substrate, MBP-Cl125SW, by the compounds assayed as compared

25 with an untreated control. A detailed description of the assay
parameters can be found, for example, in U.S. Patent No.
5,942,400. Briefly, the substrate is a fusion peptide formed of

maltose binding protein (MBP) and the carboxy terminal 125 amino
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mcroliters/well cold specinen diluent is added to stop the reaction and
20 mcroliters/well was transferred to a 15 correspondi ng anti-MBP anti body
coat ed ELWOBA3fphm8E for capture, containing 80 mcroliter®CralSh2/3Peri nen
diluent. This reaction is incubated overnight at 4 degrees C and the ELI SA

is developed the next day after_.a_ 2 hour jncubation with anti-192SW
ant i %ody?‘,mdﬁololfo%éjé’"@q'Stt%n?ptséﬂﬁddisr@ AR Uyat € ggefqau"ogree?@&ﬁsesubst rate.

20 The signal S wRad Y & AdHeheREE Mralale Jhadels Relatines commound
inhibition potency is determ ned by calculating the concentration of
conpounett kdt, $9GRed N ttixfer 0 (FSTcerto )r eductd imandtlet tiePBiRthIa g |HBD)

conpare he nzyne reacti.on si i e ¢ r I i 0 added
25 conp%ﬁlﬁfg.jlleﬁlgttﬁli §¥lazé’§néey, The' chnc%%n&s_%oogﬂt’heaqﬁwée%{n ﬁ%n ﬁre%%%l#]’e an
| C50 of dxeeplichaFreth Moy ealllay exdpram ind tCal |rdamimhitbi tdDNR Assay

Utilizing a Synthetic APP Substrate A synthetic APP substrate that can be
cl eh¥ed P Eebed3d ns dIY/ 45 Idhd having N-terminal biotin and nade

f1uorescent by 4he cov a2t AL AP Ofp 200N WSealnthe, G4 resi due

is used to assay beta-secretase activity in“the presence or absence of
t he i nhiilrirtuoioa seaiyp e dsheofertand 'rev enltdaoragdigafaduchibst renesxemplawie t he

Lol | oW g, 35 ot L1 SEONLAPAFFRL O cgon. ar el KOLRFQd Rl sbed o

Bi oti n- HSERRIGSEINY HaVRRE 142- W0 103 A3 98 h PG YR &5 0301 Toddd egpn
green] KK [SEQ ID NGO 3] Biotin- ADRGLTTRPGSGLTNI KTEEI SEVNL- DAEF O egon
grebh] KrJu$pOion NGtM[dilRHRG RIAGHI SRV EAIPNR T 1A KX GERGEE KT

[Cregonvg% e%léﬂé&f?%%'ﬂ%ﬂ%%téﬂ 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

20 of a truncated amino-terminal fragment, exposing a new SW-192
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 six-
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) microliters of each dilution
is added to each of two wells on row C of a corresponding V-
bottom plate to which 190 microliters of 52 millimolar NaOAc,

35 7.9% DMSO, pH 4.5 are pre-added. The NaOAc diluted compound
plate is spun down to pellet precipitant and 20 microliters/well
is transferred to a corresponding flat-bottom plate to which 30
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10 The enzyne (0.1 nanonolar) and test conmpounds (0.001 - 100 m cronolar)
are incubated in pre-blocked, low affinity, black plates (384 well) at 37
degrees fwp 03043y8Nutes. The reaction is initiated by addiPCirarson$70360
mllinolar substrate to a final 15 volunme of 30 microliter per well. The
final assay conditions ,are: 0.001 - 100 mcronol ar congo nd_inhibitor; 0.1

mol aP SO H@tRRL (PP AHE MNP aF 2 STt F At ES >

- 1° nanonol ar

sol ubl e ;bet,assRCEt afs - O P94Y JNee-20., ando 2% DMEQ i Jb8s assayme MhxguUre is
i ncubated for 3 hours at 37 degrees C, and the 20 reaction is term nated by
t he addi24 dn ofcrolsidtersitieg cebhcem ?atTHR dfpemMihopueeotiteps hvi i n.
After incubation,.wth, reptavidin_ at,_room r 1 ] S

f1 uor es&® eeé' p(%@ﬁi lart‘alsfonré'rpaéC nle%réunru‘e}aifu %roémﬂéﬂ,%‘g‘f“%éﬁ ﬁ?‘ﬁ@%ﬁr%&t

( Ex485 niHe Biad:dtn)curfife geinyiiy Of $hepmed A- s@cnel seobaz YNEORS, i s
detected by changes in the fluorescence pol arization that occur when the
sub&frat® (&% TR ed By BHhe* ehzyme. Incubation in the presence or absence

of compound iyilui AP HLTBNSLLALES 3 PRECLILLs | ANLOLELONCRL DEtdnsect etase

enzymatic cleavage of 1ts synthetic APP substrate. In this assay,
conpoundssaft idre. 3R Tteen?d oniextedi aed3andeé@50eofC,| 688 t han 50 mi cronvol ar.

Exanpl e G Bet.a-Secretase Inhibition: P26:P4' SWAssay.Synthetjc substrates

cont ai nir?fgcﬁq;eltbee?%f"fé@r eT3s?e Teavaye OGUS e fliﬁﬂﬁ?% tRed R H8%ay

bet a- seckiASRoREAYI 1¥, mUSEOYi t&Es /W81 et A9 ds sheseei-bed, tHos exanple, in

publ i shed PCT application WO00/47618. The P26-P4' SWsubstrate is a peptide

of Lhe wwgRsR@AINY ARk} AERRADREE TMPeSep e KTEE SEVRLEREFLPSECRPELREY 6]
143 WO Q34 Q43987 PCI YR02L 37 034 pud 18 E58cbhest @0daLH: NasTLIE SEQUENGE:

is incubated overnight at 4 degrees C and the ELISA is developed

the next day after a 2 hour incubation with anti-192SW antibody,
followed by Streptavidin-AP conjugate and fluorescent substrate.
20 The signal is read on a fluorescent plate reader.

Relative compound inhibition potency is determined by
calculating the concentration of compound that showed a fifty
percent reduction in detected signal (ICse) compared to the
enzyme reaction signal in the control wells with no added

25 compound. In this assay, the compounds of the invention
exhibited an ICsp, of less than 50 micromolar.

Example B
Cell Free Inhibition Assay Utilizing a Synthetic APP Substrate

A gynthetic APP substrate that can be cleaved by beta-

30 secretase and having N-terminal biotin and made fluorescent by
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]
Biotin-SEVKM-DAEFR [Oregon green] KK [SEQ ID NO: 2]
Biotin-GLNIKTEEISEISY-EVEFRC
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( bi ot i n) CGGADRGLTTRPGSGLTNI KTEEI SEVNL [SEQ ID NO 7]. Briefly, the

bi oti n-coupl ed synthetic substrates are 10 i ncubated at a concentration of

from abouwo®3wesbout 200 micronolar in this assay. \WhenPCa&aiSonsro37

i nhi bitory conpounds, a substrate concentration of about 1.0 micronolar is
pref erred Test conpounds diluted in DVMSO are added Eﬁ? éhf (rﬁ(i'ct' on
m xt are, [Qagrm F5908H JBVBO concentration of 5% Contr BP9 aH 45 Hontain a

final DVEQCENIERGETRRCHL B KRl SHAHeRASE i on of beta secretase enzyne
in the raeagdmoiesvdffed, to gi ve product concentrat$®BAsIRiN®: the |inear

range ofBidiel el H\SRESSeNGSEHGRALY IIAECoxCEREF PI ol ar, after dilution. The
react i on[Oedan eyrdexo] Kcl udes 20 millinolar sodium DEEQCED A@; PpH 4.5,

0. 0680 Triton X100, and is incubated at 37 degrees C for about 1to3

hours. Sanples are then diluted in uffer (for ex 45. 4
nanonol ar sodtitfin THBRF del - %ainorﬂ?]r?? %‘E SOt u‘%ﬁrﬁﬁ%% At éo Glol - 100

m |11 mol gf ..SQebp azi de, 1Qc9§a@e5riﬂ%é£%c}@eél i 16 bepimecgersmaatbumn,

pH 7.4) to quench 25 the reaction, then diluted further for i’ mmunoassay of
the cl @l@@sprmmdlﬁ @@v&@edwmﬁ:t%omaho beimgseyed Bye ELeBA 1R |18 ed

sanpl es ., and. sta rd re.incu I e t ture
ant i bod nr\b g%’f b%n ?%ﬁggou@%ﬁﬁ%ufs&%ﬁgaf%gértg%\é\éép r?'l%lszfter
washing wmﬂ@%@uﬁd &ﬁléﬁ@ﬂlmﬂy)@fﬁh@élBOdITﬁﬁéCﬂiml dassays edhd 1 trbbms

Tris, 0.05% Tween 20, fH 7.5), the sanples are, |ncubated wth
st r ept aV@%F h- AP Rk ot di 7§ ‘f‘bCJE‘PFEO%%ﬁu‘F%IB@%l%@ §nhiRLEPTct i Ons. "X 38r a one

hour lncgjg rﬁn??étgegnr @Npes AL Uf g néﬂ&néﬁé@l§§b§£§a¥‘@sg§dl'1@aﬁ&ﬁ§’le§9d

i ncubat e uorescent 35 substrate solution A (31
2- ami no- thtmr@rlbét@rs)@anetasesoo ngPls t BwveepHR 9, %ndReécDM%ﬁh wi The assay

streptavi di n-al kal i hat rmits det tronb uor escence.
Corrpgundgufth‘é]fe ar® :'flﬁu ‘glg 9%%‘?9@?? U%ibz 7%% te #zfe%]ilr vtghgnhr bitors

of bet a-segsel@sei act ¥l ¥atleAOPGt tRé€addition of a saturating

concentration of immunopure streptavidin. After incubation with
streptavidin at room temperature for 15 minutes, fluorescence
polarization is measured, for example, using a LJL Acgurest
(Ex485 nm/ Em530 nm). The activity of the beta-secretase enzyme

25 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
synthetic APP substrate. 1In this assay, compounds of the

30 invention exhibited an ICsy of less than 50 micromolar.
Example C
Beta-Secretase Inhibition: P26-P4'SW Assay

Synthetic substrates containing the beta-secretase cleavage
gsite of APP are used to assay beta-secretase activity, using the
35 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 NO: 6]
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reduced cl eavage of the substrate as conpared to a control. Exanple D
Assays using Synthetic O igopeptide-Substrates Synthetic oligopeptides are
pr epar ed wba/o#38Dr porate the 10 known cl eavage site of perarsszgnat ase,
and optionally detectable tags, such as fluorescent or chronpgenic

noi eties. Exanples of such peptides, as well as their production and

det éction nmethods are described in U S. Patent No: 5,942,400, herein

| ncor poraLed, gokyr gl arance: ndeavaog ppaduets can be detected using high 15
| or

per f or médnce gui d chromat ography, uorescent or chronogenic detection
met hods (appeap) CECADRGLITR PESELITHE KIGHISEVeTect ed, dEEQ dDngXt:o 7iet hods

well known in the art. By way of exanple, one such peptide has the sequence
SEVNL- DAEF [SEQ ID NO 8], and the cleavage site is between residues 20 5

and 6. AnOth@%igEQEerE%g pHbstikal@uRasd RENEAHERC&ubstrates are
ADRGLTTRPGSGLTNI KTEEI SEVNL- DAEF [SEQ ID NGO 9], and the cleavage site is

betWeen inesibdiiesl 26 ang¢oRzerthedd ogy eith diom uhy s thcatedWr € Gohcubat ed in

the presence qf beta-secret unger. c J, L ff..cj.ent t 25
in bet a S&EPEPASE HEdiTAYEd a(ﬁ%%gf\iaggq%g ;%%g"ltéﬁ%gﬁ rngltliglt%rﬁgé:ﬂ é{n of 't he

cl ea?/ag%ub%ﬂ&bﬂgﬂ:% icdricke tpiesenc & fofakidee  1cenpdunebniaifbiitso prted exnrd .ol
results provides a neasure of the__conpound' s inhibitory activity. Exanple
E 30 | nfiesitt icompemngs; sidatest de DHSY wiasy ad 59 &P ATERF AR exenpl ary

assay fﬂ{ixtt%,[‘:rea}”%)i%%{(% Of; dNNITMdd Rl Reli HETRIRse atdritide Widd zes
t he human enbryonic kidney cell 1ine HEKp293 (ATCC Accession No. CRL-1573)
tr ansf ectomd aviirt k. ARPZI1 DMSENtcainuiang refid amatafy 84y  dBruradnwprdeidd iomatat i on

LYSCSINGLZ 30 10 AIOSILANEE? (ISR I ATl £omP g e
03/ 04398.6nREHYSR2/c3803A th the linear range of the ELISA assay, about
125 to 2000 picomolar, after dilution.
The reaction mixture also includes 20 millimolar sodium
20 acetate, pH 4.5, 0.06% Triton X100, and is incubated at 37
degrees C for about 1 to 3 hours. Samples are then diluted in
assay buffer (for example, 145.4 nanomolar sodium chloride, 9.51
millimolar sodium phosphate, 7.7 millimolar sodium azide, 0.05%
Triton X405, 6g/liter bovine serum albumin, pH 7.4) to quench
25 the reaction, then diluted further for immunocassay of the
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.

30 After washing in TTBS buffer (150 millimolar sodium chloride, 25
millimolar Tris, 0.05% Tween 20, pH 7.5), the samples are
incubated with streptavidin-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

35 substrate solution A (31.2 g/liter 2-amino-2-methyl-l-propanol,
30 mg/liter, pH 9.5). Reaction with streptavidin-alkaline
phosphate permits detection by fluorescence. Compounds that are
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5 1992, Nature 360:672-674), as described in U S. Patent No. 5,604, 102.
The cells are incubated in the presence/ absence of the inhibitory conpound
(diluted wooBWB®7 at the desired concentration, general | yCopiSOz37087

m crograns/m . At the end of 10 the treatnment period, conditioned nedia is

anal yzed for bheta- secretase activity, for exanple, . al ysi.s of cleavage
f rag%enﬁgfeﬂtﬁéfteal éogﬁap_&z%’(?t@y %eﬁljﬁ?r?ﬁﬁ‘?szfﬁtw&%'gad%rﬁéﬁtﬁa%edet ection
anti bodigg,,cTRe BRZYER & fa¢hieV ishihdtSatiBasiRiddrdde Presenraand absence
of the conmpound inhibitors 15 to denonstrate specific inhibition of

bet a- seExetr@ade Pedi ated cl eavage of APP substrate. Exanple F Inhibition of

Bet a- Secr et ase i n_AniJml del s;;of . AD_Varj ol j del s can be used to
screen TR =! y I\ét% _ Sl dagpenttder st e.sméxanpl es of ani nmal
nmodel s usef ulgyinthetthe ionvepidet ided utde, drdpaarel ndtat iimdethdmstamtse,

guinea pig, dog, and the like, The aninmals used can be w]d type,
t 1 ak geHPEWTo © LRRYSIES U 1isd Sits PatR -RRFHS TS matithl SRdn HbtelYs dy%fr?te%bareess

Tutat | oRg. ol Aln SUChIRBARRRAR W ARy ke b ol | Dakhesiald o
Exanpl es F transgeni ¢ non- human nmanmal i an ™ nodel s are described in U S.
Pat ent Nosh PB4 CESR, a5 9B 14 tded 5 BIHWBI3.orPRARP dd tast imte prar e dss

described in Gane al . 995, Nature 373,523-527 are useful t yze
in vivo3p B%Eecf‘é:éfilglr‘?%éfm 3b S%\ %@ttae FelMHs eéigﬁ:;%s,h@ (gr d¥ETd rlcupourtpa(% |‘—%;at2eaci

i nhi bi t gry eomeURds. AS desed hatbdutdd SaPdeietNutdy 1inkbtigh mont h
old PDAPP mice are adm nistered conpound formul ated in vehicle, such as
cor¥b oi Perfigemanse driaudesk clrrgnat Qmidhd L-Borgigaent Refdramigeenig

R e S T et S
of the acempalindy ivthintEtherds ovamil adrevn nira Wee ramr. suitable for the
By way of example, one such peptide has the sequence SEVNL-
DAEF [SEQ ID NO: 8], and the cleavage site is between residues
20 5 and 6. Another preferred substrate has the sequence
ADRGLTTRPGSGLTNIKTEEISEVNL-DAEF [SEQ ID NO: 9], and the
cleavage site is between residues 26 and 27.
These synthetic APP substrates are incubated in the
presence of beta-secretase under conditions sufficient to result
25 in beta-secretase mediated cleavage of the substrate.
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
30 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

35 to Asn651Leué652 (numbered for APP751), commonly called the

Swedish mutation and shown to overproduce A beta (Citron et al.,
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146 WD 03/ 043987 PCT/ US02/ 37037 5 chosen node of adm nistration. Control
animals are untreated, treated with vehicle, or treated with an inactive
conpound.wOAdw#38Bt rati on can be acute, i.e., single dosePpcm/usnt/siopt e doses
in one day, or can be chronic, i.e., dosing is repeated daily for a period
of days. Beginning at tinme O, brain tissue or %0, cerebral fluid is obtained
fr onPsell&f%d Natriig 3 ehiP Hhad {red 2§ creIRetRRLsHhce: Bf HPFELt divage
peptides; 4dqclug nhg A beta, for exanple, by inmmnoassay using specific
anti bodi'€s for A beta detection. At the end of the test period, animals
are sacrifi 8tk arel by @re tinsuentved chr ephal pF¢sprice Solapenge eof flore 15 t he
presence qf. A beta and/or_bet a- | oi d es.. The ti is al so

anal yzed ForP et o T P AR f@lg%%ils 2#@%9% h&t c%hn%o%%%ll%%i bitors of the
i nvent i (ibrdéhExdeidied donsleapnstugt €o r edusberdgbeha/mDh. brat nché | esdest or
cerebral fluids and reduced_beta anyloid_plagues. in 20 brain_tissue, as

conpfr e tHr ettt R @dnt F1SE tignetphed & | hhi HRet BreSf LT Beele -
Product i L4 Huen, j.ent s i suff er I i s Di sease
(AD) deér)ré';:nfsétjcr ate anfﬁl%t?%hsfe%lpgérr%un f%ﬁ‘ L%\y béelltlggﬁl[%litghn%ﬁb%g‘%. % 25

pat i ent st zagnatn ni A ereich araanpeMnaiyidd oypnpoowdodsddpi twsing or nul at ed

inacarrier, suitable for the chosen no of admnistration. .

At SUFRRT DS TR T ST00E { ne PRUTRETBRCHT Che VRSt Bori od.

Begi nni Rge 0068y th €N Y¥ENAOandEaBEINESSES Bhe PehbounRdinhObi €xaspl e,
once per nonth. 30 Patients adm nistered the conpound inhibitors are

exp@bt ed-o tdereraiet Fat et b aglorikibieni okt Peka ofearabase Perdyresdi on

as analy h i nore of the follow ng di sease paraneters:
A beta p%%%%ﬁ%g§n§%g@%r%$%§ﬂ%§e brain or hippocanpal volune; A beta

deposi t Extamphe mdrain; anyloid 35 plaque in the brain; and scores for
cogni ti

ve and nor .
Inhihiggzn g% Beta-Secretase in Animal Models of AD

Various animal models can be used to screen for inhibition
20 of beta-secretase activity. Examples of animal models useful in
the invention include, but are not limited to, mouse, guinea
pig, dog, and the like. The animals used can be wild type,
transgenic, or knockout models. In addition, mammalian models
can express mutations in APP, such as APP695-SW and the like
25 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.
PDAPP mice, prepared as described in Games et al., 1995,
Nature 373:523-527 are useful to analyze in vivo suppression of
30 A beta release in the presence of putative inhibitory compounds.
As degcribed in U.S. Patent No. 6,191,166, 4 month old PDAPP
mice are administered compound formulated in vehicle, such as
corn oil. The mice are dosed with compound (1-30 mg/ml;
preferably 1-10 mg/ml). After time, e.g., 3-10 hours, the
35 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
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function, as conpared with control, non-treated patients. 147 WO 03/043987
PCT/ US02/ 37037 5 Exanple H Prevention of A Beta Production in Patients at
Ri sk for wDo3Pa9sent s predi sposed or at risk for devel opi RGTARIABM37
identified either by recognition of a famlial inheritance pattern, for
exagl e, presence of the Swedi sh Mutation, and/or ,10_by nonitorin

di agnosthesgar areeePs. 2PREReREEAtdeR: | f FoatEe! FrddPd Fo8&6 Wtﬁﬁagleék for
devel Op'ttggaz‘é@d%ﬁ AR Sher ed AR AU, 1k Lhe i%%gﬁ%:c&d cloplobinior

formul a ina carrier suitable for the chosen node of adm nistration.
Adnmi ni shdatindstrias icepeatededaichyzef, ol .ehe dumngtlicodose e Mudstipger doges1s
Begi nning on d 0, cognitive and nenory tests are perfor .. 1 tQr anpl e,
once peﬁgnﬁﬁ‘feh%\éfﬁat ©én ?na:?ﬁ‘i N8 Ed tHhE "copdunt ilr?hi]f5’1‘I'D'Eét;l?i(rli‘sedardéaléL peg}toed
to denopgts at pcsliow BF Aaysl.abBdzanien eft disgass pregressiseme asx anal yzed
by changes in one or nore of the follow ng disease 20 paranmeters: A beta
pr ésent Cerebsrlof lpigs ke dbtaiimesy THoph ed, anjmel saRcoirdegEGde i n

cont rof T BERR e e R el B o oAt sty
25 The kixalpgie; abyadtimvirtoasefayt hes icgmepend fire partddadesr diowg A tetBxanpl e
29, e essinad |1 secendence, wi ythe shore, deecribsd mrogatures (/1)
= 11, 00Q ;oM Gateeld bER0 p¥20:0QQ SMe or cerebral fluid is analyzed for
15 the presence of A beta and/or beta-amyloid plagues. The tissue
is also analyzed for necrosis.
Animals administered the compound inhibitors of the
invention are expected to demonstrate reduced A beta in brain
tissues or cerebral fluids and reduced beta amyloid plagues in
20 brain tissue, as compared with non-treated controls.
Example G

Inhibition of A Beta Production in Human Patients

Patients suffering from Alzheimer's Disease (AD)
demonstrate an increased amount of A beta in the brain. AD

25 patients are administered an amount of the compound inhibitor
formulated in a carrier suitable for the chosen mode of
administration. Administration is repeated daily for the
duration of the test period. Beginning on day 0, cognitive and
memory tests are performed, for example, once per month.

30 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
hippocampal volume; A beta deposits in the brain; amyloid

35 plaque in the brain; and scores for cognitive and memory

function, as compared with control, non-treated patients.
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30 148 WO 03/043987 PCT/ US02/ 37037 5 The invention has been described with
reference to various specific and preferred enbodi nents and techni ques.
However, wO=03/08399ul d be understood that many vari ati ons amdTrasd2/$706at i ons
may be made while remaining within the spirit and scope of the invention.
10 149 WD 03/043987 PCT/ US02/37037 5 WHAT IS CLAIMED I'S: 1. A conpound of
the JorEefpapile HR2 | RL Z R3 )"~ NH 10 (1) or a pharnaceutically
acceptabl e sghl0n kel hereal, priichlibey s s iRl Mhenighn B and R3
are i ndependently (I') C1-C10 al kyl, optionally substituted with one,
two or threeasikstist peetd spogegepdertt yisH doredevedoning glogre
conS|st| of, C1-C3 .al kyl ' 3, C1-&
al koxy, 19gn5H&APA elﬁ%el{f ﬁiﬁg’e\ﬁr?gflétﬁfpa();n@ Iﬁ%_{llal%el int eﬁé:n gr?tly H or
Cl- C6 a'plé)tlternmf@rl\'@ka@&'eb’ prelsed)dd 2Rtk Sw2diNR wﬁ%@ﬂwﬂ alRld/mr - C=0
NR1-aRl -b, and -S(=0)2 NR -aR - b - (CH2) 0-3- (C3- C8), cycloalk I V\/nere
cycl@al oyl memd tivrisst |déﬁéd|ﬂ<%ﬁt§1§b§3cairt5\¥te§&rﬁm t t?agﬁ@ntt%

SUDSUT L UGNt SERE B RLOPe AL0WL 0nsl:s! ing ale %r&%uags@ﬁed aFn 5 O

- 0- phenyl’, -
(Cl C4 @Jnioyjn)t of!\lthe Zﬁn@ﬂurm ﬁmwmcﬁqrmqlmt@i yil) a(:lca@a-”l@lﬁ(oxy-
\(NhRér get eSru(g_atr 1e fo&‘l lt)he C(h d(eRlofa aycirglnlsecratlol{ .S ﬁec{m%.n%rstornaeciaonrg

is repeated daily for the duration of the test period.
15 Beginning on day 0, cognitive and 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

20 parameters: A beta present in CSF or plasma; brain or
hippocampal volume; amyloid plague in the brain; and scores
for cognitive and memory function, as compared with control,
non-treated patients.

Example H: Biological Inhibition Activity

25 The biological activity of the compound prepared according
to Example 29 was measured in accordance with the above

described procedures

()
WO O ICsq of 11 uM against Bace in an enzyme assay.

o
N
H

Bace ICso= 11,000 1M
CatD IC50 >20,000 nM

30
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R -aryl is phenyl, 1-naphthyl, 2-naphthyl and indanyl, indenyl,

di hydronapht hyl, tetralinyl optionally substituted with one, two, three or
four of twe oBokiew ng i ndependently sel ected 30 substituectason3tobe aryl
ring: (1) G -C6 alkyl optionally substituted with one, two or three
substituents independently selected fromt he group 150 WD 03/043987

PCT/ ¥S02/ 370Fpss igpieditsiqrhdiast kgercslegqgibed FWltl'Clre Lqgrenceg torprigue g
(C1-6 ). I al Cl-6
(519, Shlildes s S e@en dotldquush (it stiphaiude l lebdeve 04 01 ¢
al kyl ) ,shas02 (twryinctarsﬁ:cacbiyul)ai; mBER (dstatioeny | aGl -1odd kydgtions may
-NRl -aRl - b, aryl)-..d-C3 10
al koxy- %mﬁge%_%%l%er?aj(%n@%y%? qelﬁills%ﬂﬁt %‘gorc?}a\% %j%ut_b ® bonds,
opti onalilptesitisdri tuted with one, two or three substituents independently
selected fromthe group consisting of -F, -d, -Br, -I, -OH -SH, -S (Cl-6
alk¥P) , -S (aryl-Cl1-6 alkyl), 15 S (heteroaryl-Cl-6 alkyl), -S=0 (Cl-6

al kyl), -S=0 (aryl-Cl-6 alkyl), -S=0 (heteroaryl-Cl-6 alkyl), -S2 (-6
al kyl), -S®2 (aryl-d-6 alkyl), -S02 (heteroaryl-d-6 alkyl), -C=N, -CF3,
Cl1-C3 al koxy, - NRi -aRl -b, Cl-C3 al koxy- (R -aryl) , d-C3 al koxy-

(Rl -heteroaryl) (3) C2-C6 al kynyl with one or two triple bonds, 20
optionally substituted with one, two or three substituents independently
selected fromthe group consisting of -F, -, -Br, -1, -OH -SH, -S (Cl-6
alkyl) , -S (aryl-Cl1_6 alkyl), - S (heteroaryl-Cl-6 alkyl), -S=0O (Cl-6

al kyl), -S=0 (aryl-Cl-6 alkyl), -S=0O (heteroaryl-Cl-6 alkyl), -SO2 (Cl-6
al kyl), -S®2 (aryl-d-6 25 alkyl) , -S02 (heteroaryl-d-6 alkyl) , -C=N,
-CF3, Cl1-C3 alkoxy, - NRI-aR -b, Cl-C3 al koxy- (Ri-aryl) , d-C3 al koxy-
(R -heteroaryl) (4) -F, d, -Br and -1, (5) -Cl1-C6 al koxy optionally
substituted with one, two or three -F,
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30 (6) -NRN 2RN-3 where RN-2 and RN-3 are as defined below, (7) -OH (8)
-CN, (9) C3-C7 cycloalkyl, optionally substituted with 35 one, two or
three sub&DIBLEISs sel ected from t he group consisting of PCF/US0187037 Br, -1,
-OH, -SH, -S(C1-6 aIkyI) - 151 WO 03/043987 PCT/US02/37037 5 S (aryl-Q _6
al kyl), -S (hetero Cl-6 alkyl), -S=O (d _6 alkyl), - S=0O (aryl-C1-6

al ky?), WHéi‘oI(Shgﬁ@rIBé%ISm 6 alkyl), -S2 (d-6 alkyl), -S02 (aryl-Cl-6
al kyl), -S2 (heteroaryl-Cl 6 alkyl), -CN, -CF3, Cl-C3 al koxy, -NR -aR _b,
Cl- C3 al koxy- (Ri-aryl) , d-C3 alkoxy- (Ri-heteroaryl) i 10 (10) -CO
(d-¢c4 alkyln., @ElXompsedl dfRitteRIfdymule2)L- CO-NRL_aRl -b, (13) -S2-
(C1-c4 alkyl) , (111) - (CH) nl - (R -heteroaryl) where nl is as defined
above 15 and where Rl-heteroaryl is selected fromthe group consisting of:

pyridinyl, pyrimdinyl, quinolinyl, benRgthienyl, indolyl, indolinyl,
pryi dazinyl, pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl,

qui noxal i nyl, phthal azinyl, imdgzolyl, z isoxagplyl, pyrazolyl, oxazolyl,
t hiazolyl, indolizinyl, 20 indazol en I azol yl, benzi m dazol yl,

benzofuranyl, furanyl, thienyl, pyrtolyl, |oxadi azolyl, thiadiazolyl,

triazolyl, tetrazolyl, oxazolopyridipyl, inidazopyridinyl, isothiazolyl,
napht hyri di nyl, cinnolinyl, carbazol a- carbolinyl, isochromanyl,
chromanyl , 25 tetrahydroi soqui nolinyl, tisoindolinyl,

i sobenzot etrahydrof uranyl, isobenzotetrahydrothienyl, isobenzothienyl,

benzoexazol yl , pyridopyridinyl, benzotdfpahydrofuranyl,
benzot et rahydr ot hi enyl, purinyl,

or a pharmaceutically acceptable salt or ester thereof,
wherein Z is CH or N;
wherein R; and R; are independently:

15 (I) C1-Cio alkyl, optionally substituted with one, two
or three substituents independently selected from the group
consisting of C;-C; alkyl, -, -Cl1, -Br, -I, -OH, -SH, -C=N, -
CF;, C;-C; alkoxy, -O-phenyl, -NR;_zR;.p» where Ri., and Rip are
independently -H or C;-Cs alkyl, -0OC=0 NRi-sRi.p, -S(=0)o-2 Ri-a,

20 NR;_2C=0 NRj_aRi-p, -C=0 NRi.aRi.p, and -S(=0); NRi_aRi-p, - (CHjz)o-3- (Cs-
Cs) cycloalkyl where cycloalkyl can be optionally substituted
with one, two or three gubstituents selected from the group
congisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -C=N, -
CF;, C.1-C¢ alkoxy, -O-phenyl, -CO-OH, -CO-0-(C;-Cs alkyl), -NR;.

25  aRi.p; C1-Cs alkoxy- (Ri-ary1) , Ci-Cs alkoxy- (Ri-neterocaryl) .

(II) - (CH2)ni-(Ri-ary1) where n; is zero or one and where
Ri-aryi 18 phenyl, 1l-naphthyl, 2-naphthyl and indanyl, indenyl,
dihydronaphthyl, tetralinyl optionally substituted with one,
two, three or four of the following independently selected

30 substituents on the aryl ring:

(1) C1-C¢ alkyl optionally substituted with one,

two or three substituents independently selected from the group
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benzodi oxol yl, triazinyl, phenoxazinyl, phenothiazinyl, 30 pteridinyl,

benzot hi azol yl, i m dazopyridinyl, imdazothiazolyl, dihydrobenzisoxazinyl,
benzi soxawDrgl4398benzoxazi nyl, di hydrobenzi sot hi azi nyl, b@eazapyr/anyt ,
benzot hi opyranyl, coumarinyl, isocoumarinyl, chrononyl, chromanonyl,

pyri di nyl - N- oxi de, tetrahydroquinolinyl, 35 dihydrogquinolinyl
di hyxdr ofjaRaéFthBaEyIOL @i dr%ﬁ@@q'ui bl i NGyl ,'%‘fhyd&oco‘%ﬂ Ay, -8 (Cie

di hydr o mar i s0i ndgh | |- heraedionanylo, , 1 03043987
PCT] USO37 37657 Sél;()egnrzyolx?z)lé?i%%jﬁgfg?ypyrrolyl N OXi dea,l"spye?ig}?ny%? nyl I\I—og:izdse,

pyri dazahky1N; oxi-8eQ (pyyaziCoyl Hléyilde, gqsFRdhietpirorrodi-Fe;s Eddoilyl, -
N- oxi de,, i ndol i nyl oxi ge, ,i.soqui nol yl oXi i_nazol l-nyl N-_oxi de,
qui noxaFPhcflql'N-%]éfﬂtk, ' phgﬁéqa&%%h_;{#l“Ng%%Naé, _?%2ég%§leﬁoaﬁy&xi de, aﬁ)sf%’ggzm yl
N-oxi de, gxagol yl N0 oxide, thiazolyl Roxidec,i ndald.ar i, N-oxide, ¢
indazolypﬁkféﬁ?ide§—§2n20$ TazgffﬁzN-ox?%gf 6gnzfnidazgﬁglmg-o§? e, =
pyrrol yh1Neosyrd®; noxadiazol yl N-oxi de, thiadiazolyl N oxide, triazolyl

N- oxi de, tetrazolyl N oxide benzot hi opyranyl S-oxid benzot hi opyr I
S, S-di oxi de, 15 where dhe R frét éﬁi%&Pyﬁ d%“g{% ?Eeb&?d_gﬂ”? oaPuﬁ’@z%ﬁ%{yby
any ri HQFEEQ%Qﬁyt hgupatenttRE- hat enoasyd, growp SebstiHrded dupsthydiegen

such that the new bond to the Rl-heteroaryl group replaces the hydrgﬁgn
at om andnfepebdaat liherel ¢t ed odmpn | Bhe poiren® | FoNsLBSIRFudEd W't h 6re,

t wo, thrﬁgéor_gour Qﬁi 20_§§) Caggéﬁalkgikgfyiona Rgr gb§£%tugng@hgh aone,

two or f e suBstituénts 1ndependéhfly sefected fromthe group “consisting
of 1GL- C8 (akkglparkl-cds 21Bryl)-|, -SCr-SHalk$Bl [ C1-6=0dlkyll)-C;1-6S aldrwil)-,C1l_6

Ikyl), -S (h C1-6 alkyl). -S=0 (C1-6 alkyl), -S=0 |-CL- 6
al km, -%9%%1%%@%%%% ylae- ga%&zh, 2%5236‘26( cié‘é}é%{a-kyl),ﬁég@/r(y&r 1:C1- 6
al ky')’p;‘(t(%%_)(,he—t 6;(33{ 'e'r%é'fﬁfég'c’ié’e' Jalky ™R -aBlgb. &, -G8, GxG3yal koxy,

Cl-C3 a (R~
NRi-aRi-b, C1-Cs alkOX}’- (Rl—aryl) + C1-Cs alkOX}’- (Rl—heteroaryl) ’
(3) (C3-C¢ alkynyl with one or two triple bonds,

20 optionally substituted with one, two or three substituents

independently selected from the group consisting of -F, -CI,

-Br, ~-I, -OH, =-SH, -8(C;¢ alkyl), -S(aryl-Ci.s alkyl), -
S (heteroaryl-Ci.s alkyl), -S=0(Ci-¢ alkyl), -S=O(aryl-Ci.¢ alkyl),
-5=0 (heteroaryl-Ci_¢ alkyl), -S505(C16 alkyl), -80, (aryl-Ci6

25 alkyl), -80;(heterocaryl-C;¢ alkyl), -C=N, -CF;, C;-C; alkoxy, -
NRj-aRi-b, C1-Csz alkoxy- (Ri-ary1), Ci-Cs alkoxy- (Ri-netercaryl)
(4) -, Cl, -Br and -I,
(5) =-C1-Cs alkoxy optionally substituted with

one, two or three -F,

30 (6) -NRy-2Ry-3 where Ry and Ry.z are as defined
below,
(7) -OH,
(8) -C=N,

(9) C3-Cy; cycloalkyl, optionally substituted with
35 one, two oxr three substituents selected from the group

congisting of -F, -Cl1, -Br, -I, -OH, -SH, -8(Ci.¢ alkyl), -
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al koxy- (R -heteroaryl) , (2) C2-C6 al kenyl with one or two doubl e bonds,
optionally substituted with one, two or three substituents 30

i ndependewOlog/og®Bect ed fromthe group consisting of -F, -@CI/USBY/37031, - OH,
-gHOEgl(gl Ika: ;<yl) , -S (aryl-C1-6 alkyl), - S (heteroaryl Cl 6 al kyl),
- a -S=0 (aryl -Cl1-6 al kyl O (het eroar kyl ),
- S05 (cﬁieraitkﬂ)s al%i)(:argﬁﬂa Leroa iy ) 1-6 é@ﬁ {kﬂete§0§ <§r 6C 12‘3’3 kgm)
- C=N, aI ko 35 N OXYal aryl)go

al koxy- 9:%{ E‘%t eroar yl )ﬁkyl% Q%ﬁgﬁlﬁgﬁ§g&5\n§t§h@%e g? {Eg‘}o)tr?/p)se 2b§)é%d§3
opt i onabhk v3ybstigost(aaywi-th_onel kMo, oF Sohtleet sudistyt uents alky3) WO -C=N,
03/ 043987 PCT/ US02/ 37037 5 i ndependently sel ected from t he oup SI stl ng
of -F, =CF;/ CBrCB glkoxyy MRy aRop( CF1 60l IHIEY - (By-gap | %1 & &

S (hetergaryl - C o al kyl), -S=0 (Ci1-6 al kyl), -S=0 (aryl - ClGaIkyI) -S:O
(heteroé 1heﬁ°aéy 'kyl), -S@ (C-6 alkyl), -502 (aryl-Cl1_6 alkyl), -S02
(heltceroaryl Cl-6 al kyI )(;LO)C-NO—-(CE3C4 GILIGEL Jal koxy, - 10 NR,-aR -b, C1-C3

al koxy- (R -aryl) , gs I%E heteroaryl) (4) -F, -d, -Br and -1,
(5) -d-C6 al koxy optlé éLI ]tQH”‘ téd with one, two, or three -F, (6)
-NRN-2RN-3 15 (7) -OH,(168) —C@-N:Rl(a% G3-C7 cycl oal kyl, optionally
substituted with one, two or three substi tuents |ndependently sel ected
fromthe group con3| stilRg offQ2F(Cat§s alfwl)l, -OH -SH, -S(CL 6 al kyl),

%oos(g?;?u 15 ank ;lil)il)l)’ 5%%’3 SRty g'}?%?‘% 185 ‘CJO(C{c‘i%er[{Ze Cg:k‘%‘;e

- S025 (abyb- Ghe@eaRK o) eroaryiSOR (sh%etedr ﬁteﬁltﬁeagkph}p pon@:&lj:mgCéS Cl-C3

| - - -
? koxy, NRIp%@Edghy 1 pyrlmldgnyﬁ qu1 1ny1 nzggﬁgg } fgg£¥§fgyl)

indolinyl, pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl,
quinazolinyl, qguinoxalinyl, phthalazinyl, imidazolyl,
isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl,
20 indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,
furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, oxazolopyridinyl, imidazopyridinyl,
isothiazolyl, naphthyridinyl, cinnolinyl, carbazolyl, beta-

carbolinyl, isochromanyl, chromanyl,
25 tetrahydroisoquinolinyl, isoindolinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl,
isobenzothienyl, benzoxazolyl, pyridopyridinyl,

benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl,
benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl,
30 pteridinyl, benzothiazolyl, imidazopyridinyl,
imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl,
benzoxazinyl, dihydrobenzisothiazinyl, benzopyranyl,
benzothiopyranyl, coumarinyl, isocoumarinyl, chromonyl,
chromanonyl, pyridinyl-N-oxide, tetrahydroquinolinyl,
35 dihydroquinolinyl, dihydrogquinolinonyl,
dihydroisoquinolinonyl, dihydrocoumarinyl,
dihydroisocoumarinyl, isoindolinonyl, benzodioxanyl,
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25 (10) -CO (C1-A4 alkyl) , (11) -S02-NRLl-aRl-b, (12) -CONR -aR -b,
(13) -S2- (C1-cA4 alkyl) , with the proviso that when nl is zero,

Rl - het er oaoyB/0#®8Not bonded to the carbon chain by 30 ni PCBgsn2/370BV) -
(CH2) nl - (R1l-heterocycle) where nl is as defined above and R -heterocycle

is selected fromthe group consistin mor phol i n t hi, onpr phol i nyl ,
t hi otror phol i B PZSX@ﬁOgéHOI{YE%IOWBVEF?S&VﬁyI Nsoxideox| Eérl‘BiL ERYT| rN/TOXlge'

horopi per azi pyl; 53 i ROl AY Iy - &@M@hy oYY B N-oxide,
pi peri di nyl, tr%t ra ro?Jur ar%yl tet rahyc};lot hi enyl hcgjrmpl peri di ny(ID},{l °

honmonor phol i rlyaldplb'drmNhDﬂmdephoimml;nmnﬂ—mw,phequynnowl WO @381 @1.3987
PCT/ US02/ 37037 S, S-.di oxi azol i di 19 vl ., dihydro ol.yl, . _

di hydr opyr r of¥ zﬁé a'yll\ﬂ ’Hﬁ( diHydt I&']mhh Cﬁ%’dr%pg}%/ar]rﬁﬁ%% N

di hydrof uryl o:ﬁueydrlq&yd@ibd 1 lrebkahy(r obBkanyl v oxicda dd, etdsatpdngt hienyl
S, S-di oxi de, honot hi onor pho }|II nyl S-oxide, 10 where the Rl-heterocycle

grobd i s bongeddey amiarcdmilofN- Ct’ﬁéi%arﬂé’rﬁojﬁzwjer%%@egr@%@ﬁ ti¥ut ed
oy hydrogen sigiithalyclis: Aoy 8-beaB! - eqfﬂ%(aaez&r}ﬂ]Up 1 €Dk AEES

t he hydrogen a sm’ and- ere eterbcycle’i's optio

substit ut ed wiytrrolgrie, N—\mgldeh,r eeaxard:famﬁlyILS N-49xClle C6 tamkaydllmmlyohalmy

substituted wt one, twp or_three subst,l uents i nde ent | | ect d
fromthe gr&?ﬁ}gﬁmm st Fhg2gp! 1’.52 C3 &ﬁ&?fl 2, te%r%rzoqu yOﬁ 5%
(C1-6 al kyl) penze iy aldidde, b%r(élﬂikfar AFyAmEl-b, aldddride ; S= O

(C1-6 al kyl), -S=0 (aryI Ci-6 alkyl), -S=0 (heteroaryI-Cl 6 20 al kyI) ,
- S0P5 ( Cl1- 6 aI kyI) | - SOmeRe ythel Re nalckysk) 9LSm@ {Aebendady|to C1{EHalkyl )

- NR, —%Rl rlngr ya%:%l C%L gﬁealpl%g_)%t Cﬁ.l %eglaky(fx%ro(lgl SL%QQ )tuteq Ig?

al koxy- (Rl tero
hydrogen such that the new bond to the Ri-netercaryt group replaces

the hydrogen atom and its bond, where heterocaryl is optionally
gubstituted with one, two, three or four of:

20 (1) C3-Cg alkyl optionally substituted with one,
two or three substituents independently selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, =-SH, -S(Cis
alkyl), -S(aryl-Ci.s alkyl), -S(heterocaryl-C;.¢ alkyl), -S=0(Cie
alkyl), -8=0(aryl-Ci.¢ alkyl), -8=0(hetercaryl-Ci.s alkyl), -

25 S0,(Ci.¢ alkyl), -S0z(aryl-C;.¢ alkyl), -SO,;(heteroaryl-C;¢ alkyl),
-NR:_sR1.p, -C=N, -CF;, C;-C3 alkoxy, Ci;-C; alkoxy-(Ri-aryi), Ci-Cs
alkoxy- (Ri-neteroaryl) s

(2) Cy-Cs alkenyl with one or two double bonds,
optionally substituted with one, two or three substituents

30 independently selected from the group consisting of -F, -Cl,

-Br, -I, -0H, -84, -8 (Ci.s alkyl), -S(aryl-Ci.¢ alkyl), -
S (heterocaryl-Cy-s alkyl), -S=0(C;.¢ alkyl), -S=0(aryl-Ci.s alkyl),
-8=0 (heteroaryl-C;_¢ alkyl), -805(C1¢ alkyl), -850 (aryl-Cig

alkyl), -SO;(heterocaryl-C;.¢ alkyl), -C=N, -CF;, C;-C; alkoxy, -
35 NR1-aR1-b, C:l_c3 alkoxy— (Rl—aryl) I cl_CB alkOXY' (Rl-heteroaryl) 1]
(3) C3-Cs alkynyl with one or two triple bonds,

optionally substituted with one, two or three substituents
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(2) C2-C6 al kenyl with one or two double bonds, optionally substituted
with one, two or three 25 substituents independently selected fromthe
group comepIBiomysof -F, -C, -Br, -1, -OH -SH, -S (d -6 &CIyUSp2/370%7
(aryl-Cl-6 al kyI) - S(heteroaryl-d -6 alkyl) , -S=0 (Cl-6 al kyI) , -S=0
(aryl -Cl-6 al kyl) -S=0 (heteroaryl -Cl1-6 al kyl), -302 (Cl-6_al kyI - 502
(ary¥ - Cingerenidemtly - sppetheferday| toe- @ZRUR)| fO,nSl&&rgg &5 &1 cFL

al koxy, _ aR Cl al ( 1) .k X)é_lk 1), -
(Rl - het e;B(%glryl ? 3) 101@ - C6 %llgljsynym\a/é\nyth (%E]e{?(y tmostcaralrgie 6gnds Op)tl onal |y

substi t@t(éxét\mtdamﬂeclta\mljfylhr eeS=Q(Bski pdéyils ,i nﬁeﬁﬁb(rmit-l _sed Herkd,

fromth t Ok SH,

S Car y - R Y BHYAD oar yT SR 41 kg Do (&1 BRI
-S=0 (ar 6 ter C1-Ggd Ky C |
- S Ear %k‘% aédf Hv%eorslo S AL o rese S R i1 )SQ2 o5 %‘l@o%ky g
(hel@rowmlamma Cal—IZyI&)lk@QtN,(Rr-Q:SZ @1:-C3 alkoxy:- lea{eraahm, a-c3

al koxy- (Rl-aryl) , C- al}‘koxy (RI-heteroaryl) (4) -F -d, -Br and -1,
(5) -Ci1-C6 al koxy optio@l 'y ‘su tLﬁecf1 Civlal{i one, or three -F, 10

(6) -NRN-2RN-3, (7)) -Q) (8= @—N,ail&%x@ @tﬁdﬁéDE;lIKYéub@@itt@i@&|Wlth
substituted with one, two or three substituents selected from 15 the group
consi st iomg roftway, C‘LJ:CI‘Cth®r “EJ, -OH, -SH, -S(Cl1-6 alkyl), -S (aryl-Cl-6

al kyl), -S (heteroaryl - -S=0 (C1-6 alkyl), -S=0 (aryl-Cl-6

al kyl), -S= O(heteroary %ﬂ?%ﬂ') - S02 (C1-6 alkyl), -S02 (aryl-Cl-6
al kyt), -S02 (heteroary{z) Cl—cﬁ{,al kyl), -C=N, -CF3, d-C3 al koxy,
-NR1-,R3.-b, d-C3 al koxy (Ri-aryl) , d-C3 20 alkoxy- (Rl-heteroaryl) i
(10) -CO (Cl-C4 al kyl)(8) -C=N,

(9) C3-C; cycloalkyl, optionally substituted with
one, two or three substituents independently selected £from the
group consisting of -F, -Cl, -Br, -I, -OH, -SH, -S(C;.¢ alkyl), -

20 S(aryl-Ci.¢ alkyl), -S(heteroaryl-Ci.s alkyl), -S=0(Ci.¢ alkyl), -
S=0(aryl-Ci-¢ alkyl), —S=O(heteroaryl-cyﬁ alkyl), -80,(Cig
alkyl), -S03(axryl-Ci.¢ alkyl), -SO;(hetercaryl-C;.s alkyl), -C=N,
-CF3, C3;-C3 alkoxy, -NRj-aRip, Ci-C; alkoxy- (Ri-ary1), Ci1-C3; alkoxy-
(Ri-neteroaryl) s

25 (10) -CO-(Cy-C4 alkyl),

(11) -S02-NRi-aRi-p,

(12) -CO-NRji-azRi-p,

(13) -80,-(C1-Cs alkyl), with the proviso that
when n; is zero, Ri-heteroaryr 18 not bonded to the carbon chain by

30 nitrogen,

(IV) - (CH2)ni- (Ri-heterocycle) Where n; is as defined above

and Ri-heterocycle 18 selected from the group consisting of:
morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide,
thiomorpholinyl S,S-dioxide, piperazinyl, homopiperazinyl,

35 pyrrolidinyl, pyrrolinyl, tetrahydropyranyl, piperidinyl,

tetrahydrofuranyl, tetrahydrothienyl, homopiperidinyl,

homomorpholinyl, homothiomorpholinyl, homothiomorpholinyl
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(11)
(14)

-S02-NR, -aRl -b, (12) -CONR-aR -b, (13) -S02- (C1-C4 alkyl) , 25
=0, with the proviso that when nl is zero Rl-heterocycle is not

bonded t owDha/oeasbon chain by nitrogen; (V) -H (VI) RN PCXNsSombmse XN is

sel ecltedtf(rjo][nthet%roup consi sting of: 30 (A) -CO, (B) -SO2 where RN-1
is selected fromthe group consistin RN- ar yl
phedyl , 1- napmtWHCxSI&: napht hnyaf"QgﬁgllPﬁ ‘i ndanyl , H\% d‘% %(%Jﬁ%? or

6,7,8,

9- 35 d:etyatydna-Siybenzol & @fl_-wly]_ opt i On@iﬂlydﬁ@{bﬁficﬂinhﬁﬂ

with one, two or three of the foIIovmn substituents which can be the
or d.fferentd:dndimmrrlmaimhsl 04398;37l QBOH B7037 5 FUYErRELAPKRYL

optionally q: It lgro% W 'é% aloﬁ(ti t%Qé%ﬁy&%B%thH?ﬁ!t sssgl g%ggdér om6

sa

nme

t he group
al kyl) , -S}(oaﬁddhl@lncﬁ:};ﬁidiwn)ﬂ S-—Sx(lhketeroaryl Cl-6 al kyl) -s O(C1 6
al kyl), -S=0 (aryl-Cl- aIk | ), -S=0 (heteroar Cl-6 alk 1 SCJZ 1§C16
zci::RS)I) , -S02 (ar"ﬂhel@l Bhg| IRpHeteroayg@ rr‘fi%{%rb%\r dg %%kép ©
C3

(R1- het eroa

‘Iésyir) ‘(I@@etedery %ﬁé@\ﬁ Oéﬁbs(:Blt')u%éW )by FaEdgedl @th that

~d, -Br, -1, (5) -COOH,

(6) - Cilthe (MQw - b@@&izyoOthec&mmams gheie TePlRced Fie JnydFedeReaiaie or
di fferentdand a emsiel etﬁted fromthe

15

20

25

30

35

and its where heterocygiougs optionally substituted with
one, two, three or four:

(1) C1-Cs alkyl optionally substituted with
one, two or three substituents independently selected from the
group consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -
S(Ci.¢ alkyl), -S(aryl-Cis alkyl), -S(heteroaryl-Ci.s alkyl), -
S=0(C1.6 alkyl), -8=0(aryl-Ci_¢ alkyl), -8=0 (heterocaryl-Ci¢
alkyl), -802(Cis alkyl), -802(aryl-Ci¢ alkyl), -80; (heteroaryl-
Ci.¢ alkyl), -NRj-gRi-p, -C=N, -CF;, C;-C3 alkoxy, Ci-GCs alkoxy- (Ri-
ary1l) » C1-C3 alkoxy- (Ri-heteroaryl) s

(2) C,-Cs alkenyl with one or two double
bonds, optionally substituted with one, two or three
substituents independently selected from the group consisting of
-F, -Cl, -Br, -I, -OH, -SH, -S(Ci.s alkyl), -S(aryl-Ci alkyl), -
S (heteroaryl-C;.s alkyl), -8=0(Ci¢ alkyl), -8=0(aryl-Ci;.¢s alkyl),
-8=0 (heteroaryl-Ci_g alkyl), -S0, (C16 alkyl), -S0,(aryl-Cig
alkyl), -SO;(heteroaryl-Ci.¢ alkyl), -C=N, -CF3, Ci-C; alkoxy, -
NRi-aRi-b, C1-Cs a@lkoxy- (Ri-ary1) , Ci-Cs alkoxy- (Ri-neteroaryl) s

(3) C,-C¢ alkynyl with one or two triple
bonds, optionally substituted with one, two or  three
substituents independently selected from the group consisting of
-, -Cl, -Br, -I, -OH-SH, -S(Ci-¢ alkyl), -S(aryl-Ci.s alkyl), -
S (heteroaryl-Ci.¢ alkyl), -S=0(Cis alkyl), -S=O(aryl-Ci.s alkyl),
-5=0 (heteroaryl-Ci¢ alkyl), -850, (Ci.6 alkyl), -80, (aryl-Ci6
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20 consisting of: (a) -H (b) -Cl1-C6 al kyl optionally substituted with one
substitutent selected fromthe group consisting of: 25 (i) -OH, (i)
-NH2, (c)wo@B/oeLesal kyl optionally substituted with one t®Crhrsex3®spups

i ndependently selected from -F, -d, -Br, and -1, 30 (d) -C3-C7

cycloal kyl, (e) - (C1-C2 alkyl) - (C3-C7 7 cycloalkyl) , (f) - (A-C6

al kyp) 20ky(1CL- C3@d Whderogmy)l ~@2s Calhykenyl-CGalt.h offes,orCie addidshe -

bonds, n th o r two..triple bonds, 157 WO

03/ 04393\‘% P@rmc%’zrcgm%ﬁ%% W‘ e b ﬁy‘aé308&ﬂ<8§/ﬁygc(ﬁéihﬁtwafﬁ éne doubl e
bond and one triple bond, (j(2) Rrarydy, (J@r -4 het eroaryli (8) - (CH2)
0-4-CO (d-C12 al kyl) 10(92 - (CH2) 0- 4- CO- (C2-C12 alkenyl with one, two
or three doubl e bonds), (10)(3) (CH2) G- 43@,(]59X(YCZ iopadhyl st bhetedt wo
or thre b ), (GH2) 0-4-CO (C3-C7 cycloal kyl) 15 (12) -
(CH2) o%”itt&)@ﬂ% %%S & 3)]"1{)‘:‘3‘(604) 0-4-COR _heteroaryl, (14) - (CH2)
0-41C O R - heterocycl e, (15)(6) (-CHR) M4 CO-RN-4 where RN-4 is sel ected

(7) -OH,
(8) -C=N,
(9) C3-Cy cycloalkyl, optionally

substituted with one, two or three substituents selected from

15 the group consisting of -F, -Cl, -Br, -I, -OH, -SH, -S(Ci-

alkyl), -S(aryl-Ci;.s alkyl), -S(heterocaryl-C;¢s alkyl), -S=0(Ci-
alkyl), -S=0O(aryl-C;.¢ alkyl), -8=0O(hetercaryl-C;.s alkyl), -
S05(Ci-¢ alkyl), -S0x(aryl-Ci.¢ alkyl), -SO0,(heterocaryl-C;.¢ alkyl),

-C=N, -CF3;, C;-C; alkoxy, -NRiaRip, Ci1-C; alkoxy-(Ri-ary1), Ci1-C;
20 alkoxy- (Ri-neteroaryl) ,
10) -CO-(Cy-C4 alkyl),
11) -S02-NRj-aRi-p,

(

(

(12) -CO-NR;-aR1i.n,

(13) -S0,- (C1-Cy alkyl),
(

25 14) =0, with the proviso that when n; is
Z€rO Ri_peterocycle 18 not bonded to the carbon chain by nitrogen;
(V) -H;
(VI) Ry-1-Xy- where Xy 1is selected‘ from the group
consisting of:
30 (p) -CO-,

(B) -80;-
where Ry.1 1s selected from the group consisting of:
(A) Ry-aryi where Ry.aryi 1s phenyl, 1l-naphthyl, 2-
naphthyl, tetralinyl, indanyl, dihydronaphthyl or 6,7,8,9-
35 tetrahydro-5H-benzo[a]cycloheptenyl, optionally substituted with
one, two or three of the following substituents which can be the

same or different and are:
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fromthe group consisting of norpholinyl, thionorpholinyl, 20 piperazinyl,
pi peridi nyl, honmonor pholinyl, honot hi onmor phol i nyl, honot hi onor phol i nyl

S- oxi de, WormabkisTor phol i nyl S, S-di oxi de, pyrrolinyl andPpyruset/swsnyl
where each group is optionally substituted wi th one, tmo three or four
of Cl1-C6 al kyl, (16) - (CH2) CO O RN S where RN: 25from
t he Yroup consisting of: (a)(lé‘l C‘C%GCaI R}t{yl(bfptlfjéﬁéiyo SO ‘%ﬁﬂ

C2- G5 alkenyl %Rth&P'nghge@ Ors My ; AL bordset S8 (@%oﬁz @@ea|@ﬂﬁﬂ
containing one or two triple bonds, (e) C3-C7 cycloal kyl, (f) - (CH 0 2-
(Ri - het epoargk)ng (df7) C:-CLCHR}kpl 4- SG2- NRN- 2RKBZ, 39 (189H €H2) “Cﬁ

(o C7 Eyariy19 =y A5 P07 003057 PRt 09 B 637 25?%%{})( C“@f?(%‘l N

(Hor RMi%yh)- CO-©= Bl‘tairymerles R¥1Ky103n bestdhehesmrmaarydid.f er editky1()22) -
(CH2) 04% H or 5) CON RN-S) 2, where FCh RN-5|s |ndgap]iendlently
defithed SIQeK@t -8, apzz} cBPrfarvi-§- esat\kv(h}\k 5y 59z (Rigfes

S A ) R, ¢

(c1 C6 %llw—,(Rl-ieégerl) (CH2) 0-4-O-P (0) - (ORN-1) 2 where RN-1 is -H
a-a4

(2) -OH,
, (3) -NOgz,
15 (4) -F, -Cl, -Br, -I,
(5) -CO-OH,
(6) -C=N,

(7) -(CH;) g-s~CO-NRy_2Ry.3 where Ry-2 and Ry-3
are the same or different and are selected from the group
20 consisting of:
(a) -H,
(b) -C1-Cs alkyl optionally
substituted with one substitutent selected from the group

consisting of:

25 (i) -OH,
(1i1) -NH,,
(c) -C1-Cq alkyl optionally

gsubstituted with one to three groups independently selected from
-F, -Cl, -Br, and -I,
30 (d) -C3-Cy; cycloalkyl,
(e) -(Cy-Cy alkyl)-(C3-Cy cycloalkyl),
(£) -(C1-C¢ alkyl)-0-(C1~-C; alkyl),
(g) -Cy-C¢ alkenyl with one or two
double bonds,
35 (h) -Cy-C¢ alkynyl with one or two
triple bonds,
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(29) - (CH2) 0-4-OCON (RN-5) 2, (30) - (CH2) 0-4-0-CS-N (RN-5) 2, (31)
- (CH2) 0-4-O0 (RN-5) 2, 20 (32) - (CH2) 0-4-0- ( RN-5) 2-COH, (33) -
(CH2) 0-4wB-03043BF5) 2, (34) - (CH2) 0-4-0- (Cl-C6 al kyl e@pfriusnzbiog?
substituted with one, two, three, four, or five of -F), (35 C3-C7

cycl oal kyl, 25 (36) C2-C6 al kenyl having one or two double bonds and which
is optionally substituted with C1Ue3 afkyfs bydrocegrbylpchain weph ey - s
(Cl-6 aldyiie pon@Ha Chid @likyld pondS (heteroaryl -d -6 alkyl), -S=0 (Cl-6
al kyl), -S=O (aryl-Cl-6 alkyl),” -S=O (heteroaryl-Cl-6 alkyl), -SO2 (Cl-6
alkyl), -S2 (aryl-d-6 30 al kyl)(j)- S&-{het eroaryl -C -6 al kyl), -C=N,

-CF3, Cl1-C3 al koxy, NR1l-aRl -b, -C?,_\ﬁal koxy- (Ri-aryl) , d-C3 al koxy-

(Ri -heteroaryl) , (37) C2-Cé6 al k%‘))l 1 EMEYor two triple bonds
optionally substituted with G)- C3(ad,kyl,-coE,(c: &y, aBkylyl,, -OH -SH, -S
(C1-6 alkyl) , -S (aryl-C1-6 alkyl) , -S %heteroaryl-(:l-6 35 al kyl), -S=0
(C11® al kyl), -S=0 (aryl - Cl-@)alkifdHz) 0-45£0-((Fet Erzo@lienyd1 w5 4y 18119, twp2
(C1l-6 alkyl =S ryls al kyl'), - 159 WD 03/043987 PCT/ US02/ 37037 5
s (hetogfr Sg?rﬁe- %%“%qﬁy%ﬁgﬁdsg ""C=N, -CF3, Cl-C3 alkoxy, -NR -aR -b, Ca.-C3
al koxy- (Ri-aryl) , O-C3 alkKdXy- -(RE:heeCOoar@t)Cr. (8Bykyny( CHZILHD- o (- H
or RN-5). -S02-RN-2, or , (:39) -( 04- C3-C7 cycloal kyl, (B) -RN heteroaryl
wher e RNMefdr daRAe gfrlrfilees lﬁ?éicsls)_‘)ane 10 definition as Ri-heteroaryl, where

the RN-heteroaryl group is bgnded fyi,)anycataqm of., therarentl )RN- het er oaryl
group substituted by hydrogen such that the new bond to the RN heteroaryl

grobp replaces the hydrogen(l&)om &#t) btssCBoRd armher e heteroaryl is
optionally substituted with e, y three, or four groups independently
15 sel ected from (lOJrB (téﬁ?z)o-ﬁl ES R1~heteroaryll

(14) - (CHZ) O—4"CO"Rl—heterocycler

(15) -(CH;)(-4-CO-Ry., where Ry, 1is selected
from the group consisting of morpholinyl, thiomorpholinyl,
20 piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally
gsubstituted with one, two, three, or four of C;-Cs alkyl,
(16) -(CHj)0-.4-CO-0-Ry.5 where Ry.s is selected
25 from the group consisting of:
(a) C1-Cg alkyl,
(b) - (CHz)o-2- (Ri-ary1) +
(c) C3-Cs alkenyl containing one or two
double bonds,
30 (d) Cz2-Cs alkynyl containing one or two
triple bonds,
(e) C3.C; cycloalkyl,

(£) -(CH2) 0-2- (Ri-neterocaryl) ,
(17) -(CHz) 9-4-SO2-NRy-2Rn-3,
35 (18) -(CH;)-4-S0-(C:1-Cg alkyl),
(19) - (CHy) 0-4-S02-(C1-Ci12 alkyl),
(20) -(CHz) ¢-4-80;-(C3-C7 cycloalkyl),
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(1) Ci1-C6 al kyl, optionally substituted with one, two or three
substituents selected fromthe group consisting of C1-C3 al kyl, -F, -d,
-Br, -1, wOH30488f -S (Cl-6 alkyl), -S (aryl-Cl-6 al kyl) PCT®8S02/37037
(heteroaryl-Cl-6 al kyl), -S=0O (Cl1-6 20 al kyl), -S=0 (aryl Cl-6 al kyl), -S=0
(heteroaryl-Cl-6 alkyl), - S02 (Cl- 6a|ky|) -S02 ( Cl-6 alk , -SO2
(het®roaryl-Cl-6 al kyl), -@&2N) ~GF52) e1z¥8HapKoRy s Sanﬁ RIRRNaRi”%SzfeCBNCS

al koxy- (&naﬁé!lﬁhe g&mecgraéiKPKé!reﬁgl heteroaryl) , (2) -O4 25 (3) - NO2,

(4) -F, COOH (6) -C=N, (7) - (CH2) 0-4-CO NRN-2RN- 3,
30 (O RN-aryI WRN-aryI (D)ZZRNa(r@iz)mm-(HepéT@awl) ~q@®)N (Ry-5) 2, where
RN-aryl - hetero e @&te(é‘eﬁ}?%d e is the sane as

R - hete?gs B3( ary 35 (@

RN- het er oar yI WRN— het er oar xlza) (I-d):ngN; herqecgamy(kN 3) W -widr-dhedperocycl e s
(1) RN-heterocycle-WRN-ary 160 WD 03/043987 PCT/ US02/ 37037 5 (J)

RN-Het eF@é?E?@dWlRﬂJYhéﬁé%@@yIl-herFP{F RN- het er ocycl e- W RN- het er ocycl e, and
where Wis (1) - (CH2) 0-4- ((2%% “Qce, 10, () =PI 8: 27 -cold) - N (RV-5) -, or
C-

(5) -CO; (VIl) - (CRc-xRc-vy) Rc-aryl where Rc- Yy are

(25 - (CHz) o- 4-NRN 2Ry-3,
(26) - (CHz) 0-4-Ry-4,
(27) - (CHz) g-4-0-CO- (C1-Cs alkyl),

15 (28) - (CHz)0-4-0O-P(0O) - (ORy-1) 2 where Ry., is ~-H

or C;-C, alkyl,

(29) -(CHz)¢-4-0-CO-N (Ry-5) 2,
(30) - (CHz) 0-4-0O-CS-N(Ry-s) 2,
(31) - (CHz2)-4-0~ (Ry-5) 2,

20 (32) = (CHz)0-4-0-( Ry-s)2-COOH,
(33) - (CHz2)0-4-5S-( Ry-s)2,
(34) - (CH;) 0-4-0- (C1-Cg alkyl optionally

substituted with one, two, three, four, or five of -F),
(35) C3-Cy; cycloalkyl,

25 (36) C3-Cs alkenyl having one or two double
bonds and which is optionally substituted with C;-C; alkyl, -F,
-c1, -Br, -I, -OH, -SH, -S(Ci.s alkyl), -S(aryl-Ci.s alkyl), -
S (heteroaryl-Ci.¢ alkyl), -S=0(C;.¢ alkyl), -S=0(axryl-Ci.¢ alkyl),
-5=0 (heterocaryl-Ci.¢ alkyl), -850, (C1-¢ alkyl), -S50, (axryl-Ci 6

30 alkyl), -SO;(heterocaryl-C;.¢ alkyl), -C=N, -CF;, C;-C3 alkoxy, -
NR;-sRi-p, C1-Cs alkoxy- (Ri-ary1) » C1-C3 alkoxy- (Ri-neteroaryl) s

(37) C3-Cs alkynyl with one or two triple
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -SH, -S(Ci.¢ alkyl), -S(aryl-Ci.¢ alkyl), -S(heterocaryl-C;_g

35 alkyl), -S=0(Ci¢ alkyl), -S=O(aryl-C;s alkyl), -S=0(heterocaryl-

Ciog alkyl), -S04, (Cq¢ alkyl), -S0;5 (axyl-Ci g alkyl), -
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-H, 15 Ad-C4 alkyl optionally substituted wwth one or two -OH, Cl-C4

al koxy optionally substituted wwth one, two, or three of -F, 20 - (CH2)
0- 4- C3- CwoyslogmaBkyl , C2- C6 al kenyl containing one or twoPdoaishe3tends,
C2-C6 al kynyl containing one or two triple bonds, phenyl, and where Rc-Xx
and Rc-y are taken together with the carbon to 25 which they are attached
to Bor r8G (Gatleoopatyd 6h-4¢ hedlyl) oursC=Ni veCFsi x Gan@s s&diPar boNRat-Brs,

optionally where one_carbon _atqom.iss replaced by a heteroatom selected from
the gr OQHFC?’c%ﬁ%P&Tg&lﬁFYSO- ,Cl-éi,al-ﬁgfﬁ}-),aﬁl\iﬁﬁﬁrﬁrygn’d Rc-aryl is the sane
as RN-aryl ; 30 (MI1) - (CRey xRGEY)) (0;-4% Ra aszy | RyRe- 8804 Rueld, Xz

(CRC-XRC-y) 0-4-RC aryl -RC heteroaryl, (>%a- (CRC-xRC—yl
0- 4- Re- heteroaryl - RG-aryl (3@9§) - - (€Re oxRC-Gpy C7 cycloalkyl,

0-4-RC-heteroaryl -RC-h rogryl, (XL |}z (eC'%C:éRe% . carries the same
0- 4- RC-aryl - RC- het er oc$% e ahd > Hat erocycl e T8 §%2'Jt he sane as

RNzbet ef@titl el o XhEl R ne{ERG % REhgye0theRRyhatasoar YIrRG hes ebovgefle by

() b Syt G e spocyel o Ryl AV Lo

(XVI) - o GRCvRRE Ydn8- 4re- Behar ay CtBe Rt ££0CY Cl 5oVl +9ptadds ( Rerel)

(Rc-2) 11-3-CON (RC-3) 2 where RC-1 and Rc-2 are the sane or different

and ar ehpéregerd From @ gisgp Pebfsi sviege ofheterqayyl 4 ig ppprépnegly

al kyl, g&é@?@&éé’ds%Q%y to"‘Hee,d %cg,h three, or four groups independently
15 selected from:

(1) C1-Cg alkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -S(Ci6
alkyl), -S(aryl-Ci.¢ alkyl), -S(heteroaryl-Ci alkyl), -S=0(Ci

20 alkyl), -S=0(aryl-Ci.s alkyl), -8=0(heteroaryl-Ci¢ alkyl), -
S0,(Ci.¢ alkyl), -S0,(aryl-Ci.¢ alkyl), -80;(heteroaryl-Ci alkyl),
-C=N, -CF3;, C1-C3 alkoxy, and -NRj_sRi.p, Ci1-Ci alkoxy-(Ri-aryi), Ci-
Cs alkoxy- (Ri-neteroaryl) s

(2) -OH,

25 (3) -NOg,

(4) -¥, -Cl, -Br, -I,

(5) -CO-OH,

(6) -C=N,

(7) - (CHz) 0-4-CO-NRy-2Rn-3,
30 (C) Ry-aryi-W-Ry-ary1,

(D) RN—aryl _W“RN—heteroaryl 1
(E) Ry-ary1 ~W-Ry-heterocycle where Ry-heterocycle is the
same as Ri-neterocycle |
( F ) RN—heteroaryl -W- RN— aryls
35 (G) RN—heteroaryl“W“R-N—heteroaryl I
(H) RN—heteroaryl‘W'RN—het:erocycle I

( I ) RN—heterocycle“W"RN—aryl r
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one, two or three substituents selected fromthe group consisting of C-C3
al kyl, -F, -d, -Br, -1, -OH, -SH, -S (Cl-6 alkyl), -S (aryl-Cl-6 al kyl),
-S (het erwaroglo43387 6 al kyl), -S=0 (Cl_6 15 al kyl), -S=0 (argirASez/s7oat kyl ),
-S=0 (heteroaryl-Cl-6 al kyl), - SO (Cl-6 alkyl) , -SO2 (aryl-Cl-6 al kyl)
-S2 (heteroaryl-Cl-6 al kyI) - C=N, CF3 C -C6 al koxy, -0-phenyl,
-NRE- aRi - b, C1-C3 al kokyl Bﬁmetemcype) -RytsegFomtrkoxy- (R -heteroaryl) . (C)
C2-C6 al kenyl with one( g{ V\?eterocclll Ifs,temcyc optignal |y substituted with
one, two or three substi € Fomt he group consi sting of Cl1-C3
alkyl, -F, -d, -Br, whereCH, 1SSH -S (C1-6 alkyl), -S (aryl-Cl1_6 alkyl),
-S (heteroaryl- Cl-6 al kyl), (1) ({2%7 6 al kyl), -S=0O (aryl-Cl-6 al kyl), -
S=0 (heteroaryl-Cl1_6 al kyl), SOp %*al kyl), -S (aryl-Cl-6 25 al kyl) |,
-S02 (heteroaryl-Cl-6 al kyl X2) CeN -CF3, d-C6 al koxy, -0- phenyl,
-NRi -aRl -b, C-C3 al koxy- (Ri-ar C3.-C3 al koxy- (R -heteroaryl) i (D)

@OH2) 0- 4- C3-C7 cycl oal kyl(3) optﬁéﬁéP-IZy'substitut ed with one, two or three
substltuents sel ected from Lll)“le QFQRF 9Qnsb§t| ng of CI-C3 alkyl, -F, -d,
-Br, -1, -OH -SH, 30-S((§1 ) -S (aryl-C1-6 alkyl) , -S
(heteroaryl-Cl-6 al kyl) , $5(D (€$06 al kyI) -S= O(aryl Cl-6 al kyl), -S=0
(heteroaryl -Cl-6 aI k 1) Cl al kyl Cl al kyl')
-S2 (heteroaryl - |<E§ij C Y 4N, C- aGIiSW}lﬁe %oxy, c¥0- %ﬁenyl
-NR -aR -b, d-C3 aI koy{y- (Rl-aryl) , C1-C3 al koxy (R - heteroaryl) [ 35
(E) - (C1-A4 alkyl) -Rc'-aryl where Rc'-aryl is as defined for Ri-aryl (F)
- (Gl-C4 al kyl) -Rc- hefer@ar plkylleP il v 3e8ip et iss/ 97657 O%e(é)r
(C1-4 Ikylg)H Rc- heterocycle , (H) -RC heteroaryl, (I) -Rc-heterocycle,
and (J Rc™-aryl , and where Rc-3 is the sane or different and is:

C,-C. alkoxy optionally substituted with one,

two, or three of
-F,
20 - (CH3) ¢-4-C3-Cy cycloalkyl,
C,-C¢ alkenyl containing one or two double bonds,
C,-C¢ alkynyl containing one or two triple bonds,
phenyl,
and where Rc.x and Re.y, are taken together with the carbon to
25 which they are attached to form a carbocycle of three, four,
five, six and seven carbon atoms, optionally where one carbon
atom 1s replaced by a heterocatom selected from the group
consisting of -0-, =-S-, -80;-, -NRy.2- and Rc.ary1 i8 the same as
Ry-ary1s
30 (VIII) - (CRec-xRe-y)o-4-Re-aryi—Re-ary1 &
(IX) - (CRe-xRe-y) 0-2=Re-aryl—Re-neteroaryis
(X) - (CRc-xRc-y) 0-4~Re-neteroaryl~Re-aryl
(XI) - (CRe-xRe-y) 0-4~Re-heteroaryl ~Re-heteroaryls
(XII) - (CRc-xRe-y) 0-a=Re-aryl-Re-heterocycle @nd Re-heterocycle 18
35 the same as Ry-nheterocycle,
(XITII) - (CRc-xRc-y)0-4-Re-neteroaryl~Re-heterocycles
(XIV) - (CRc-xRe-y) 0-4—Re-neterocycleRe-aryls

161



10 (A) -H, (B) -Cl1-C6 alkyl optionally substituted with one, two or three
substituents selected fromthe group consisting of Cl1-C3 alkyl, -F, -d,
-Br, -1, wOMB/048Bf -S (Cl1-6 alkyl), -S (aryl- Cl-6 al kyl) PCT&S02/37037
(heteroaryl-Cl-6 al kyl), -S=0O (Cl1-6 alkyl), 15 S=O (aryl-Cl-6 alkyl), -S=0
(heteroaryl -Cl1-6 al kyl), -SOZ (C1-6 alkyl) , -SO2 (aryl-C1-6 al kyl) ,.

- SO23 (het eroar yl - Vé (ERc)=Re- y)C-—NRc -be@FEvc BT REGBeakdeonty, - 0- phenyl, and
-NRi -aRi -b, Ci- C3 C(}{%LR R hCl C3 al kox Y- (R1- heteroaryl) , (O
- (CH2) o0-4-C3-C7 cy oal(k ¢ ( ) CREEIYEE af ke ﬁej’°°y‘iict aryl, (E) -

(Cl 4 al kyl) -Rc- (h@lﬂéﬂ’)oaifw (Rop) (KE)) 1.-(C10-- GIRd(y];) wRerdaeRerlocayrdl Rc-§ XVI

I CH2 Q ereoan are ndepend t egers of
10 o res t8e Sertede? i ikrens | SRl th S A RTIES o hEber SRS or
heterocyt%lr%,ls@gln@ o—fORQ -S-R9, -NHR9, or N(R9)2; (XWII) -OC (=0 -R9
(XXVI'11) -C (=0 OR9 (XXIX) -N(R8) C (=0 -R9 30 (XXX) -C (=O N (R8)
-ROLQXXXI) -S2N (R8) GH)=OH-R9 (XXXII) -C (=0 N(R8) S02-R9  (XXXI11)

-S2-R9i wherein R8 is f|n ti d
35 with one to three groups |ﬁdef)endﬂ£rpffy C%I) %X%lff Q@%{Q’t%& VBJI—%}?
-G, -Bonegnd two wber eithrie® | sulefiinaderass ([ gete¢dd | frpmabate  ISolMd
03/ 043987 PCT/ US02/ 37037 5 and wherein Rzll s is Cl to C6_al kyl

cycl ohe SRS i&FdMGhent yCa-byr fdkRYY, Phenytl: i sB¥azolle, p%IazoISéI CFUF e
thi ophengx.and ot g ilve andisivy merbered-hsl 4 ocycl es169ah ai nidig, e@r bon,

15 alkyl), -S=0O(aryl-Ci.¢ alkyl), -8=0(heterocaryl-C;.¢ alkyl), -
S0, (C1-6 alkyl), -S0z(aryl-Ci.¢ alkyl), -8S0;(hetercaryl-Ci_¢ alkyl),
-C=N, -CF3, C;-C¢ alkoxy, -O-phenyl, -NR;_zR;.p, Ci1-C3 alkoxy- (Rj-
ary1) ; C1-C3 alkoxy- (Ri-neteroary1) s

(C) C2-Cs alkenyl with one or two double bonds,

20 optionally substituted with one, two or three substituents

selected from the group consisting of C;-C; alkyl, -F, -Cl, -Br,

-I, -OH, -SH, -S(C;.s alkyl), -S(aryl-C;.¢ alkyl), -S(heterocaryl-
Ci-¢ alkyl), -S=0(C;1.¢ alkyl), -8=0(aryl-Ci.¢ alkyl), -
S=0 (heterocaryl-Ci.¢ alkyl), -S05(C1.6 alkyl), -S0; (aryl-Cie

25 alkyl), -8Oj(hetercaryl-Ci.¢ alkyl), -C=N, -CF;3, C;-C¢ alkoxy, -O-
phenyl, -NRi_aRi-p, Ci1-Cz alkoxy- (Ri-ary1), Ci1-C3 alkoxy- (Ri-netercaryl) s
(D) - (CHz) 9-4-C3-Cy cycloalkyl, optionally
substituted with one, two or three substituents selected from
the group consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH,
30 -S(Ci.¢ alkyl), -S(aryl-C;.¢ alkyl), -S(heteroaryl-C;.s alkyl), -
8=0(C;.¢ alkyl), -5=0(aryl-Ci_s alkyl), -8=0 (heterocaryl-Ci_¢
alkyl), -S02(Ci¢ alkyl), -S0z(aryl-Ci.¢ alkyl), -S0,(heterocaryl-
Ci-¢ alkyl), -C=N, -CF;, C1-Cs alkoxy, -O-phenyl, -NR;..Ri.p, Ci1-Cs
alkoxy- (Ri-ary1) , Ci-Ci alkoxy- (Ri-neteroaryl)
35 (E) -(Ci-C, alkyl)-Rer-aryi where Reioary1 18  as
defined for Ri-aryis

(F) -(C1-C4 alkyl ) 'RC—heteroaryl ’
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ni trogen, oxygen and sulfur, said ClL to C6 al kyl, cycl ohexyl, cyclopentyl,
pyridinyl, phenyl, furan, thiophene may be 10 optionally substituted with
one, two WP 0Bl#3we7 r adi cal s sel ected from CF3, OCF3, hydr @xylusonaios]

Cl- 2-al kyl, Ci-2-hal oal kyl, cyano, carboxyl, Cl-2-al koxycarbonyl,

Cl1- 2- hydr oxyal kyl , thioal kyl am nosul fonyl, d -2-al kyl am nosul f onyl

met Iyl Cl- 2- hal oal koxy (@) afi(Re; C1CaL BY &) kr-artiermyelphenyi ani no, nitro,

Cl- 2- al koxy-d - 2-al kyl ,(H;.S_gg,_-hgt-erac!alé I,sul finyl, d-2-al koxy and

Cl-3-al kylthio. 2. A conpound according to claim1, wherein at |east one
of Rl, R2 or R3 is H 20)3-RAneerpeiad @edorind to claiml, wherein at

|l east two of Rl, R2 or( 5](3 s H 4. A conpound according to claim1,
wherein RL and R3 are ‘P déB‘é’nﬂ‘”é‘h‘tly: 25 (1) - (CH2)nl- (Rl-aryl) , where
nl is zero or oneaaAdwhbBeeer Rl iaryhel sapBedyl di¥feaphthyhd 2snapht hyl,

i ndanyl , indenyl, dihydronaphthalyl, or tetralinyl optionally substituted
wi t4? “one, two, three, (B fBur of the following substituents on the aryl

ring: 30 (A) Cl1-C6 alk opti opal bst i i t e
substituents sel ected %drg())m Flﬁeeﬁr%%]ﬁf%loﬁ%%?%%gl% EGE%?%ug%EK;IW,QEPF?ﬁ%CI ,
-Br, -ltweOHr tBHee GuhstiCREntEl-L3leatddxfromnthe NBroaBl donsChtCRgaldfoxy-
(Ri-aryl) Cl- al koxy- (R het eroaryl) 35 C2- L kenyl w th one
or two 45U @]lﬁiﬁds,"l%o'opﬁ]gmaﬁ?' subst F{)ﬁt ed%\%i't ﬁ(si%;é‘,s F\ﬁ{yﬁr} 't hrd@ryL-
substitgents 5138h8ct ed-§ (R EREa DU@l_gonailﬁg/im%F of _sfg (ccslq"i aBky1y!, -OH,

- 164 WO 03/043987 PCT/ US02/ 37037 5 SH, -C=N, 3, C- al koxy, and
-NRS aRP=8(atyleBi-al kokykyi Ri - ar yB50 (hetpregral kSxy- (Rk¥ibt er oar$A42)(Ci-4 C)
C2-C6 al kyn W t ne or two triple bopds optionally substituted with
one, tmﬁkéyxﬁhre’ec‘%égﬁ’ﬁ" £ et éalkypl)" —ng(heté)roary ~dic aﬁq’w' ~oA,
-CF;, (C1-Cs¢ alkoxy, -0O-phenyl, and -NR;.zRi.p, Ci1-Cz3 alkoxy-(Ri.

aryl) , C1-C3 alkoxy- (Rl—heteroaryl) ’

(C) - (CHz)-4-C3-C7 cycloalkyl,
20 (D) - (C1-Cs alkyl) -Rcr-aryi,
(E) -(C:1-C4 alkyl) -Re-netercaryl: OF
(F) -(Cy-Cs alkyl) -Re-neterocycle;
(XVIII) - (CHz) o—Q- (CH3) p—B, where o and D are

independently integers of 1-4, Q is O, S, SO, SO;, NR;, and B is
25 Ci-6 alkyl, aryl, heteroaryl, or heterocycle;
(XIX) -0-Rg, -S-Rg, -NH-Ry, or N(Rg)3;
(XXVII) —-0C (=0) -Ryg
(XXVIII) -C(=0)0-Ry

(XXIX) ~N (Rg) C (=0) -Rs

30 (XXX) ~C (=0) N (Rg) -Ro
(XXXI) ~SO,N (Rg) C (=0) -Ro
(XXXII)  —C(=0)N(Rg)S0z-Rs
(XXXIII) -SO0.-Rs;

wherein Rg is defined as H or C;-Cs alkyl optionally substituted
35 with one to three groups independently selected from -OH, -NH,,
-F, -Cl, -Br, and -I;
wherein Ry is defined as (I)-(XVIII) above
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selected fromthe group consisting of -F, -C, -Br, -1, -CH 10 SH, -C=N,

-CF3, Cl1-C3 al koxy, and -NRi -aRi -b, Cl1-C3 al koxy- (R -aryl) , C2.-C3

al koxy- (Wo-obesmsvaryl) , (D) -F, d, -Br, or -1, (E) -ClPCh/sbkanoy7

optionally substituted with one,'two, or three -F, 15 (F) -NRN 2RN- 3,

V\/nere RN-2 and RN-3 are mdegendently sel ected from the group consi sting
. 5 1) angy wheyeiriRopl @l Jf<§ll o9 SmaPlydubs EVEGLEEXNt h CYEREPsTHYL-t uent

Sel ect egyﬁﬁﬁﬂh%t [ Oﬁﬁ%ﬂgl gbgékgga o WPY%QZE%E gdra?lndth(l@pheyézi aﬁ%l)

-Cl-Co stitute one’'to thrée -F, - Br, or -1,

(4) -C3etHeryfloal &y, s25 (BnbereG@lhEReabkyk) es Cﬁﬁtainawgiaakbph) , (6) -

(ClCGaIk Cl-C3 . (7)) -C2- | k I t h t doubl
bonds, Xoéﬁ“%"%ﬂ??ﬁy?% %H)lSHE(o) F\% fcggl%Feé?nyﬁf‘]‘)tl}m’o]r{dsOnc(%@qlr VP iR
al kyl ce9bmoﬁehh¥9ne gyyaa@nmndph@wlon@u&ahpl Qhﬁ@@%en(elo}nabeear yl wher e
Ri-aryi 1s as i ned above, and 35 (11) - R -heteroaryl , (G (H)

-CAN 1@§tm33lm4399$tP@W@gozmshogm% twp e3- Ehregcrasiepls §6t1|e§r*°?§ldl y
substityted WEih oQRE: 1t s SuRstitianys, sel eqtedhInanm e Houp
carboxyl, Ci.z-alkoxycarbonyl, Cj;.z-hydroxyalkyl, thiocalkyl,

aminosulfonyl, Ci-z-alkylaminosulfonyl, methyl C; ;-halocalkoxy,
amino, Cj.p-alkylamino, phenylamino, nitro, C;.z-alkoxy-Ci.z-alkyl,

15 Cip-alkylsulfinyl, Ci-p;-alkoxy and Cl%—aikylthio.

2. A compound according to claim 1, wherein at least one

of Ry, R; or Ry is H.

20 3. A compound accorind to claim 1, wherein at least two

of R, R, or R; is H.

4. A compound according to claim 1, wherein R; and R; are
independently:

25 (I) -(CHz)ni- (Ri-ary1) , where n; is zero or one and where
Ri-ary1 1is phenyl, 1-naphthyl, 2-naphthyl, indanyl, indenyl,
dihydronaphthalyl, or tetralinyl optionally substituted with
one, two, three, or four of the following substituents on the
aryl ring:

30 (A) Cy-Cs alkyl optionally substituted with one,
two or three substituents selected from the group consisting of
c;-C; alkyl, -, -C€1, -Br, -I, =-OH, -SH, -C=N, -CF3, C;1-C;
alkoxy, and -NR;-aRi-p, Ci-C3 alkoxy- (Ri-ary1), Ci-C: alkoxy- (Ri-
heteroaryl) i

35 (B) Cz-Cs alkenyl with one or two double bonds,
optionally substituted with one, two or three substituents
gelected from the group consisting of -¥, -Cl, -Br, -I, -OH, -
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consisting of -F, -d, -Br, -1, -OH, -SH, -C=N, -CF3, -NR -aR-b, d4d-C3
al koxy, d-C3 al koxy- (Ri-aryl) , d-C3 al koxy- (R -heteroaryl) , (K -CO
al kyl'), WO o08k)398502-NRI -aRl -b, (M -CO NR -aR -b, or (N)PCBUB02/§1037 C4
alkyl) , or (Il) - (CH2) nl- (R -heteroaryl) , where nl is zero or one and
where Rl-heteroaryl is selected fromthe grou consj stin F pyridi nyl,
pyr®ni dniHnyI C=AUi rrcﬂﬁ'anylcl FenzdkerEny Pdi n#BypRi-v/| fdots n‘%lrkoz’ﬁfy Reazivid! |

pyr azi i spi ndol i soqui onI qui nazol i nyl, qui noxal i nyl,
%I by 12 ﬂ{ }z/ §7ter°a7y§o$<azol yl,

pht hal i pyrazol yl , oxazolyl, thi azol yl,

i ndol i zinyl, i ndazol yic) bepnznt Iallaqmiyw whenz omedazol e ltefdmmrlémmis 20
furanyl, th| enyl, pyrrol yI adl azol yl th adi azoly triazol

t et r az SIBALOTEAZ0l SHRSTitHASS | Mldéz 'd| VP, oﬁhe{;% Tfhe B % SRS

group iz honded £0om {EE2LrBlubvGRL gdi aépmpf the, pament R - hejwes oaryl
group substituted by hyd%gorgerlibsuch tha?%} he new bond to the R -heteroaryl

grogp repl acesy, 25cthe diydy ogiroayomeadd -iNRs. JRand, Gah€s eahledry 0fRybryt 5.
optionally substituted with ope, two, three, or four of: (1) d-C6 alkyl
opt i ondhi{s sebkexy uf Bathavietdandhe, two or three substituents sel ected from

the group consisting ofp) Gy Cal Kby -& =, -Br, -1, -OH -SH -C=N,
-CF3, Cl1-C3 30 al koxy, and -NR=aR -b, C1-C3 al koxy Cl- C3 al koxy-
(Ri-aryl) , Cl1-C3 al kby- QJRleheﬂ-bpmzr 9pylone2}ycgu@staltwéﬁ91| W\Mghh one or
two doubl e bonds tionally substituted with one, two or three

subst i tU¥m SV %’el%‘%t@?ﬁreﬁom%{he group consisting of -F, -d, -Br, -1, -OH,

3516H, -C=N, -CF3, Cl-(@3) alkexyry andwhdR -BRb ahld\lﬂﬁefmﬁl Jalo‘mf;@r%rttlayre
-Hor d-C6 alkyl, d-C3 alkoxy, d-C3 al koxy- (Ri-aryl) , d-C3 alkoxy-
(R - heteglreted frqrse;tlwa PBP A 3607 PETI RB02F 37037

(1) -H,
(2) -C;1-Cs alkyl optionally substituted with
one substituent selected from the group consisting of:
20 (a) -OH, and
(b) -NH3,
(3) -C1-Cg¢ alkyl optionally substituted with
one to three -F, -Cl, -Br, or -I,
(4) -C3-Cy; cycloalkyl,
25 (5) -(C1-Cy alkyl) - (C3-C; cycloalkyl),
(6) -(C1-Cg alkyl)-0-(Cy-C;y alkyl),
(7) -C,-Cs alkenyl with one or two double
bonds,
(8) -Cp-C¢ alkynyl with one or two triple
30 bonds,
(9) -C1-Cg alkyl chain with one double bond
and one triple bond,
(10) -Ri-aryi, where Ri.ary1 18 as defined
above, and

35 (11) -R -heteroaryls
(G) -OH,

(H) -C=N,
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5 (3) C2-C6 alkynyl with one or two triple bonds, optionally substituted
with one, two or three substituents selected fromthe group consisting of
-F, -d, wBroz/o43987 -OH, - SH, -C=N, -CF3, O -C3 al koxy, an@CTNRo02/a@37 b,
where Rl-a and R1-b are -H or Cl-C6 al kyl, C1-C3 al koxy, Cl-C3 al koxy-

Ri - ) , C1-C3 10 alk - (R -het | (4)_.-F, , . -.Br, -1, (5
fCl-S?JESyaI) koxy optional R§)g)l%§fj§t‘ﬁY‘éﬁO%Ig%{yoi)ﬁg?lé’W)ﬁ}lgr Sgp?rséétglﬁ,e%z gjtth (%)
-NRN-2RNRE, 19 7or OHehE82 - Gollstli®ueE=Cr sad@alkyl sront i enal | Yyroup

substituted with one, two or three substituents selected fromthe group
consi st cogsaktikg ofl ,-E,BrsCk |, -BEH, -ISH-OHC=NSH, CF=NC1-(5%,20 -alR Ry .1, ,and
-NR, -aRl-b, where Rl-a and Rl-b are -H or Cl1-C6 al kyl, Ci1-C3 al koxy, Cl1-C3
al koxy- Ct R &Ky, -3 al kXY~ (Rmazvhbt eFodmy P KOXF TR 1beEroati@l- C4 al kyl )

(11) -S02-NRLl-aR1l-b, (%2) 60 nglc‘fl%llqgl)qr 25 (13) -S2- alkyl), with the
proviso that when nl is zero él-he eroaryl is not bonded to the carbon
chaih by nitrogen. 5. (A)coSpothig:-akcerding to claim1, wherein Rl and R3

are 30 independently: phenyl, . 1-naphthyl, 2-naphthyl, tetralinyl,

i ndanyl , dihydronaphth§ﬁ)of%8fy%8: lﬂ@t%ﬁhydro-SH— benzo[ a] cycl ohept enyl ,
each of which is optionall yssubstitat edkymt hogne, two or three of the
foll owi ng substituents which can 35 be the sane or different and are: (1)
O -C6 alkyl, optidhal!ly (§Hpbtit(Bt edtepdatit)  oWEESTEWH1 0FS t BRER SULIEFt #BAL S

SeleCtthEE@”kyggecggﬁpislgglected from the group consisting of:

15 pyridinyl, pyrimidinyl, quinolinyl, benzothienyl, indolyl,
indolinyl, pryidazinyl, pyrazinyl, isoindolyl, isoquinolyl,
quinazolinyl, quinoxalinyl, phthalazinyl, imidazolyl,
isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl,
indazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,

20 furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, oxazolopyridinyl, imidazopyridinyl,

where the Ri-neteroaryt group is bonded to - (CHj)pi-
by any ring atom of the parent Ri_neteroaryi group substituted by
hydrogen such that the new bond to the Rinetercaryr group replaces

25 the hydrogen atom and its bond, where hetercaryl is optionally
gubstituted with one, two, three, or four of:

(1) C1-C¢ alkyl optionally substituted with one,
two or three substituents selected from the group consisting of
¢,-C; alkyl, -¥, -Ccl, -Br, -I, -OH, -SH, -C=N, -CFi;, Ci-C3

30 alkoxy, and -NR;j.aRi.p, C:1-C3; alkoxy, Ci-C; alkoxy-(Ri-ary1), Ci1-Cz
alkoxy- (Ri-hetercaryl)

(2) C2-C¢ alkenyl with one or two double bonds,
optionally substituted with one, two or three substituents
selected from the group consisting of -F, -Cl, -Br, -I, -OH, -

35 SH, -C=N, -CF;, C;-C; alkoxy, and -NR;_zR:i.p, where R;., and R;.p are
-H or Ci-C¢ alkyl, Ci-C3 alkoxy, Ci-C; alkoxy-(Ri-ary1), Ci1-Cs

al kOXY - ( Rl -heteroaryl ) r
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WD 03/ 043987 PCT/ US02/ 37037 5 consisting of C1-C3 alkyl, -F, -d, -Br, -I

-OH, -SH -CN, - CF3, d-C3 alkoxy, and -NRl-aRl -b, Cl-C3 al koxy- 1
(R -aryl)wpoGl043987 al koxy- (R -heteroaryl) i (2) -OH, (3pcTNG22/37087 (4) -F,
-d, -Br, or -1, (5) -COOCH, (6) -C=N, (7) - (CH2) 0-4-CO NRN-2RN-3, (8) -

(CH2) 0-4-CO (C1-cC12 kyl) ., 9)- - (CH2) 0-4- = i
on®, two or three do&g} e%ﬁgﬁﬂsﬁjﬁcéri%]) Wg%gl—()ﬁneo3%%?2&%]2QQF)%3§5I'WV\:&
one, LMP; Okailyeestpipleuboads)ith 1ne, (G G- CBre(eC3sCBstythealtisyl ) |

20 (12)" (CH2) 0-4-COR -aryls (13) - (CH2) 0-4-CO Rl-heteroaryli 4) -
(0:42) @ine?@@a fhiemekbey Sroun PoRsistany) k 4- T REH wiBFe RRe4PE

sel ecte romthe_group consisting_of phal i nyl i r iyl ,

pi per aZitnyr =i _p'e?F%j'i n@ll"_, 3h8%%¥phspgng%?{lﬁ%ﬁﬂ%’hiwgﬁo&}rgp%g?? nyl : Y e
honot hi gnogphakigyl S R¥i de, chanot bipaRyphoti-yl  S1RostyeXRdayy1) pyr CotCnyl
and pyrrolidi nyll where each group is optionally substituted with one, two,
t reee, abkokpufRohetehry@6, al kyl, (16) - (CH2) 0-4-CO-O-RN-5 where RN-5 is

selected 30 fromthe houp cgrjsi stingef: (a) C1-C6 alkyl, (b) - (CH2)

0-2- (Rl-aryl) i (c) 26" &l Kenyl “céntai ning one or two doubl e bonds, 35

(d) C2-C6 al kynyl cont(gi ni-og-oneslioxtywepttirdra el bondsstituted with
one, two, oxr three -F,
(6) —NRy-2Ry-3,
15 (7) -OH,

(8) -C=N,

(9) C3-C; cycloalkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of -F, -Cl, -Br, -I, -OH, -SH, -C=N, -CFi3, C1-C;

20 alkoxy, and -NRj;-aRi.p, where Ri.a and Ry, are -H or C;-C¢ alkyl,
C,-Cs alkoxy, Ci1-C; alkoxy- (Ri-ary1), C1-Cs @lkoxy- (Ri-neteroaryi) s

(10) —-CO-(C1-Cy alkyl),

(11) —-S02-NRi-aRi-p,

(12) =-CO-NRj-zRi-p, OXF

25 (13) =SO0,- (C1-C, alkyl), with the proviso that
when n; is zZero Ri-hetercaryi 18 not bonded to the carbon chain by

nitrogen.

5. A compound according to claim 1, wherein R; and R; are
30 independently:
phenyl, l-naphthyl, 2-naphthyl, tetralinyl,
indanyl, dihydronaphthyl or 6,7,8,9-tetrahydro-5H-
benzo [a] cycloheptenyl, each of which is optionally substituted
with one, two or three of the following substituents which can
35 be the same or different and are:
(1) C1-C¢ alkyl, optionally substituted with

one, two or three substituents selected £from the group
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(e) C3-C7 cycloal kyl, and 168 WD 03/043987 PCT/US02/37037 5 (f) - (CH2)
0-2- (Ri-heteroaryl) , (17) - (CH2) 0-4 - S02 -NRN-2RN-3, (18) - (CH2)
0-4-SO (wW0-08843Bkyl) , (19) - (CH2) 0-4-S2- (Cil-Cl12 al legirjusp28m03z (CH2)
0-4-S2- (C3-C7 cycloalkyl) 10 (21) - (CH2) 0-4-N (Hor RN-5) -COORNS5
where RN- can be the sanme or different, (22) - (CH2) 0-4-N (H or RN-5 )

- COSN (m@)sging\herfeclmlsSaLJaﬁlbe—Fhe—Qéme —@r,di-ff,ere%lq 623) - @HZ) -

04N— 2 vvhereRN- c be. 15 the sane.or eren
(CH2) 0 43’N H%E)r BNEBFY £ o3 2'8@%19?%1m5g‘§§d %&3? r4 érvtlﬁwe S C3or
or di frorsat’ 35 %%%@*Yl?o‘ha o RN 4, (27 &Z‘{‘%Rﬁ‘g o (?;i o S
alkyl) , (28) - (CH2) 0-4-0O(P)(6PH, (ORN-aryl-1) 2 where RN-aryl - is -H
or d-C4 alkyl, (29) - (CH2) CON(RN—S) 2, 25 (30) - (CHZ)
0-4-0-CS-N (RN5) 2, (31) B?C:H]ﬁT 0-4-0- (RN-5) 2, (32) - (CH2) 0-4-0- (
RNE®) 2-COOH, (33) - (CH2) (8)4-8; (CRN-5pBr2, of34)X,- (CH2) 0-4-0- (Cl-C6
al kyl optionally 30 substit é%ed with one, two, three, four, or five -F),
(35) C3-C7 cycl oal kyl, (36) cB° apﬁenyl with one or two doubl e bonds
optionally substi t ut ed V\nth(g:%d(:gﬁlukyl -F, -Ad, -Br, -1, -0OH, -SH -C=N,
-CF3, Cl-C3 al koxy, or - C3 al koxy- (RI-

(7) - (CHz) 0-4-CO-NRy-2Rxy-3,

(8) -(CHz)-4-CO-(C1-C1z alkyl),
15 (9) - (CHz)¢-4-CO-(C2-C12 alkenyl with one, two
or three double bonds),
(10) - (CH3) 9-4-CO- (C3-C12 alkynyl with one,
two or three triple bonds)
(11)
20 (12)

- (CHy) 9-4-CO- (C3-C; cycloalkyl),
- (CHz) 0-4-CO-Ri-ary1,

(13) - (CH2) 0-4-CO-Rj-heteroaryl:

(14) - (CH

(15) -(CH

2) 0-4=CO-Ri _neterocycles

5) 0-a-CO-Ry.4 where Ry.. is selected
from the group consisting of morpholinyl, thiomorpholinyl,

25 piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally
substituted with one, two, three, or four of: (C;-Cs alkyl,

(16) -(CH3)-2-CO-0-Ry.5 where Ry.s is selected

30 from the group consisting of:

(a) C1-Cs alkyl,

(b) -(CHz) 0-2- (Ri-azy1) /

(c) C,;-Cg alkenyl containing one or two
double bonds,

35 (d) Cz-Cs alkynyl containing one or two
triple bonds,

(e) C3-Cy cycloalkyl, and
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35 aryl) , d-C3 al koxy- (Rl-heteroaryl) , (37) C2-C6 al kynyl with one or
two triple bonds optionally substituted with C1-C3 al kyl, -F, -d, -Br,

-1, 169 W0 0384048987 PCT/ US02/ 37037 5 -OH, -SH, -C=N, - CP8T/uSt2/£83al koxy,
or -NRl -aR1-b, d-C3 al koxy- (R - aryl) , Cl1-C3 al koxy- (Rl-heteroaryl) i
(38) - (CH2) 0-4-N(-H or RN-5) -S02-RN-2 where RN-5 and RN-2 can be the
sane or different, or (39) - (CHPY) 0= &CHOR-CHRoyekoadkyl.. 10 6. A conpound

according to claim1l1, wherej 1 R3 are_bndependently RN 1C (O -; and
RN-1 is R\-heteroaryl wher e'(gﬁhe@%aﬁ’?@%@é@%ﬁ%@féd fromthe group

_cogs: slti ng gf I _ 15I pyri di gyl (1pyri mZIdj)rbyJ—,SiOun_Ct]e@gqll,l,cyb)an_zot hi _eny: ’
i ndol yl, indolinyl, pryidazi , pyrazinyl. isoindolyl, .. isoquinolyl,
qui nazol i nyl, qui noxal i nyl, (% héF%%ﬁr?y‘i',SdZ'r ﬁﬁ%kﬂleél ?I%I]Ify}‘%wazol yl,

Drafoly easeeL (et ot pand oot Ml

benzi m dazol yl, 20 benzofuranyl, furanyl,
t hiLt&di azol yl, triazolyl, tef?2akot {TH2)oxa2blFom iRhi-nyl-COiQrifaz opyaraiBuy| |
i sot hi az | ,..n t hyri di nyl 4. L€l i nyl, carbazol yl, beta-carbolinyl,

i sochr osm%lr%]l ,bec%?%rra@naye, J]%/ec}lrfa%y rgél’soqui nol i nyl, 25 isoindolinyl,

i sobenzot et rahydrof uranyl, (23pbefzri)etahiiirat Ryeny)l -Co-20RNOZ)0L, hivdeylk,
benzoxazol yl, _pyridopyridinyl, benzotetrahydrofuranyl,

benzot ety aiRPdr GichitdRy ISamS Y rﬁﬂif,fed%ﬁ%di oxolyl, triazinyl, phenoxazinyl,

phenot hi azi nyl, 30 pteridinybsz) bepaghhi oM - 1 dazoppeh @ BYl. can be
i m dazot hi azolyl, di hydrobenzi soxazi nyl, benzi soxazi nyl, benzoxazinyl,
di hgdr dbenzéaot hhazdhiferdenzopyranyl, benzot hi opyranyl,
(24) - (CH3) ¢g-2-N(-H or Ry.s) -CO-Ry.2 where Ry.s
and Ry.2» can be the same or different,
(25) - (CH;) 9-4-NRy.2Ry-3 where Ry.; and Ry.; can
be the same or different,
20 (26) - (CH2) 0-2-Ry-4,
(27) - (CHjz) 9-4-0-CO- (C1-Cs alkyl),
(28) =-(CHz) 0-4~0-P(O) - (ORy-aryi-1) 2 where Ry-aryi-1
is -H oxr C;-C4 alkyl,
(29) - (CHz) 0-4-0-CO-N(Ry-5) 2,
25 (30) -(CHj3)0-4-O-CS-N(Ry-5) 2,
(31) - (CH2)0-4-0- (Ry-5) 2,
(32) - (CHz)0-4-0-{ Ry-s)2-COOH,
(33) - (CHz2)0-2-S-( Ru-s) 2,
(34) - (CHz)0-4-0-(C1-Cs alkyl optionally
30 substituted with one, two, three, four, or five -F),
(35) C3-Cy; cycloalkyl,
(36) (C3-Cs alkenyl with one or two double
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -SH, -C=N, -CF3, Ci-C; alkoxy, or -NRj-zRi.p, Ci1-C3 alkoxy- (Ri-
35  amy1), C1-C; alkoxy- (Ri-netercary1) s
(37) C2-Cs alkynyl with one or two triple
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
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coumarinyl, where the RN-heteroaryl group is bonded by any 35 atom of the
parent RN heteroaryl group substituted by hydrogen such that the new bond
to the RNWbaBm138ryl group replaces the hydrogen 170 WO @8M048987137
PCT/ US02/ 37037 5 atom and its bond, where heteroaryl is optionally

substituted wth one, two, three, or four of: (1) Cl- al kyl, optionally
sulst i tQHed - h - Codle, —tc\%,offlt%r ed kawyst iQmeriR - sl Ject%ﬂd%r@f#k?ﬁé’ JRoup

consisting o - al kyl ) Br, -1, -OH -SH -C=N, 10 CF3, Ci1-C3
al koxyvand é“l\l’%_gifoﬁw éjj?l(‘ESteé‘l’aﬁﬁxy (R| aryl) , Cl-C3 al koxy-
(510- ho‘:t eE gar yl ) (23 O(-|CI-(|23§83) -4% ?\IﬁRﬁ?(‘E oxr QRy_s3 BEQ» Ry_z Iwhelife (K s

- o- 2RN-3, (8) - (CH2) 0-4-CO (Cl-Cl2
al kyl) aPSi) RN 2( GPiE) g@ 4heosa€e2 Oélﬁllglf@é”ﬁﬁt'vmoffh one, two 20 or three

doubl e bonds), (10) - (CH2) 4- t th
triple bonds), (11) - (042)(3%74 sk %%:é %g-c(%lcll@é/glkyl k%’h Uy ey
0-# CO-Rl-aryls 25 (13) - (CH2) 0_4-CO Rl-heteroaryli (14) - (CH2)

-4 00 o s M Bribopib s SR Rl TR s TR B £
(Cl- C8 jaleplehdent)y Ry(;EHR) -Q_%ma@_ (C1-C12 al kyl) -
Ry.1 18 Ry-heteroaryl WNere Ry hetercaryl 1S selected from the group
consisting of:

15 pyridinyl, pyrimidinyl, gquinolinyl, benzothienyl,
indolyl, indolinyl, pryidazinyl, pyrazinyl, isoindolyl,
isoquinolyl, gquinazolinyl, quinoxalinyl, phthalazinyl,
imidazolyl, isoxazolyl, pyrazolyl, oxazolyl, thiazolyl,
indolizinyl, indazolyl, benzothiazolyl, benzimidazolyl,

20 Dbenzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, oxazolopyridinyl,
imidazopyridinyl, isothiazolyl, naphthyridinyl,
cinnolinyl, carbazolyl, beta-carbolinyl, isochromanyl, chromanyl,
tetrahydroisoquinolinyl,

25 isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl,
pyridopyridinyl, benzotetrahydrofuranyl, benzotetrahydrothienyl,
purinyl,
benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl,

30 pteridinyl, benzothiazolyl, imidazopyridinyl, imidazothiazolyl,
dihydrobenzisoxazinyl, benzisoxazinyl, benzoxazinyl,
dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl,
coumarinyl,

where the Ry-hetercaryl group is bonded by any

35 atom of the parent Ry-hetercaryl JTrOUup substituted by hydrogen such

that the new bond to the Ry-hetercaryr 9group replaces the hydrogen
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(20) - (CH2) 0-4-SM2- (C3-C7 cycloalkyl) (21) - (CH2) 0-4-N (Hor RN.S)
-COORN S where RN~ 5 can be the sane or different, 35 (22) - (CH2) 0_4-N
(H or RN-WSO)3@B9( R) 2, where RN S can be the same or dif Perasp/3m31 WO
03/ 043987 PCT/ US02/ 37037 5 (23) - (CH2) 0-4-N-CS-N (RN- 5) 2, where RN-5 can
be the sanme or different, (24) (CH2) 0-4-N (-H or -CO RN- 2 _where
RN-B  aHeP R cldie Heonthe velagied d?eibﬁﬂf%lﬂé%tls (<2p*53ona%qu§ubswtmdzm 3

wher e R C be .t or different, (26) - (CH2)

0- 4- RNI%ZM%?;% I%?951042)8&6“7&& % ﬂ?‘cl% alkyl) , (28) - (CH2) 0-4-0-P (0) -
(ORN-aryl-1) 2 V\,here Rl\l-ary[l] Ci e I 1day1G1- @tmmqfllylsu]@gggtuteem;th
0-4- 0O CO N ( 0-4-O CS-N_(RN-B) 31) - (CH2
0-4-0 TEN5 RNZ (?E) (ﬁ?)éﬁz CHQgBlt {eBRE 5) 55 & d ﬁs%%(m %) 9623298 (
RN- 5) 2) (C C6 Kyl ropt i_ naII supstitu wi_th
one, 20°r?“’q}f(rt:,:‘éﬂ f%ﬁ?d Cor fafln‘g’l 1F(35)@16:3 B cygl oaI%l ('36) N

al kenylcw,t hCene; oralthwmxydou el bomjsampg,l oral-Cy sajb]smxj?utmax\wth GC3

al kyl, -F, -d, -Br, -1, 25 -0H -SH, -C=N, -CF3, Cl1-C3 al koxy, or

-NR, -aﬁlﬁfx%lg@h%?%ﬁxy)-' (R1- aryl) , d-C3 al koxy- (Rl-heteroaryl) , (37)
C2-C6 al kynyl with one or tyg) trégl e bonds optionally substituted with
Ci1-c3 al kyl, -F, -d, -Br, -1, -0OH -SH -C=N, -CF3, Cl-C3 al koxy, or
-NR1_aR -b, C1-C3 al koxy- (R} 3aryl) , C1-C3 al koxy- (R -heteroaryl) ,

(4) -¥, -Cl, -Br, or -I
15 (5) -CO-0H,

(6) -C=N,

(7) - (CHz) 9-4-CO-NRy-2Ry-3,

(8) -(CHz)-4-CO-(C1-Cy2 alkyl),

(9) - (CHz)0-4-CO- (C2-Ci12 alkenyl with one, two
20 or three double bonds), ‘

(10) - (CHz) 0-4-CO-(C2-Cy1» alkynyl with one,

two or three triple bonds),

(11) - (CHaz) 0-4-CO-(C3-C7 cycloalkyl),
(12) - (CHz) 0-4-CO-Ri-ary1,
25 (13) - (CHz) 0-4-CO-R;. -heteroaryl s
(14) - (CHz2) 0-4-CO-Ri-neterocycle
(15) - (CHz) 0-4-CO-Ry-4,
(16) - (CH3) ¢-4-CO-0O-Ry-s5,

(17) - (CHz) 9-2-S02-NRy-2Ry-3,
30 (18) - (CH3)0-4-S0-(C1-Cg alkyl),
(19) - (CHz)0-4-S02-(C1-C12 alkyl),
(20) -(CHz) 0-4-S02- (C3-Cy cycloalkyl),
(21) - (CHj3) 0-4-N(H or Ry.5 )-CO-0-Ry.5 where Ry.
s can be the same or different,
35 (22) -(CHz) 0-4-N(H or Ry.s )-CO-N(Ry.5)2, where

Ry-s can be the same or different,
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(38) - (CH2) 0-4-N(-H or RN-5) -S02-RN-2 where RN-5 and RN-2 can be the
sane or different, or (39) - (CH2) 0-4- C3-C7 cycloalkyl. 35 7. A conpound
accordi ngwD®3okxB™M 1, wherein RL and R3 are independent| YCRNSM3(0E) -; and
RN-1 is phenyl, 1-naphthyl, or 2- naphthyl, each of whi ch is optionally
substituted with one, two 172 WO 03/ 043987 PCT/ USOZ/ 370 5 or three of the
f ol Powi ng substituents whi ch2dhn betaives QS 4 (Rag f?-f'ef” Safi-sar @ 99)

Cl-C6 aécl,i%/|sar9é)t(5]pr@ifﬁ/e§é@§tltut ed with one, two or three substituents
sel ecte romthe group consisting of C1-C3 alkyl, -F, -d, -Br, -1, -OH,

-SH -C=N, 10 CF3, d-C3 aKk@ky-(@ﬁdo-NN(--dRIOlb RyCD. ~{B- Rad kokyerd Bw-ar yi )
, | ko eroar ( 3 NO2 4 -F, -d, -Br, or
o, 15%‘?15 66568%?6’3 %ﬁ glf%?n6(4)coNRN(2R?\L3, (8) - (CH2)
0-4-CO (d-C12 alkyl) (9125 (C%@I)Iz)(& ANEQ- K2 whbZ calRkgnyindWrih @ag, two
20 or three double bondsllS (10 (CH2) 0-4-CO (C2-C12 al kynyl with one,

t wdOor Rehrides t93 OBRMBEFSTEN) - (CH2) 0-4-CO (C3-C7 cycloalkyl) , (12)

- (CH2) 0-4-CO R -aryls 25 zlg' ?1%320) %{&4 CO R1-heteroaryl, (14) - (CH2)
0_4-CO Ri - heterocycl e, (15) (CH& BN-4 where RNF47is sel ected
fromthe group consisting of2%brphQHilnyl-0t¢h-ofar-ghobilkyl) , piperazinyl,

pi peridi nyl, hononor phol i nyl(28po[n()éﬁzl)oorrl)rool'bogé)n_yZORN_an_l)2 where Ry-aryi-t
igs -H or C;-C, alkyl,
15 (29) -(CHz) 0-4-O-CO-N (Ry-5) 2,
(30) - (CHz)0-4~-0-CS-N(Ry-5) 2,
(31) - (CHz) 0-4-0- (Ry-5) 2,
(32) - (CHz)0-4-0-( Ry-5)2-COOH,
(33) -(CHz2)0-4-S-( Rn-s) 2,
20 (34) -(CHz).4-0-(C1-Cs alkyl optionally
csubstituted with one, two, three, four, or five -F),
(35) C3-Cy; cycloalkyl,
(36) (Cy-Cs alkenyl with one or two double
bonds optionally substituted with C¢;-C; alkyl, -F, -Cl, -Br, -I,
25 -QH, -SH, -C=N, -CF;, C;-C3 alkoxy, or -NRj;_zRi.p, C1-C; alkoxy- (Ri-
aryl) ; Ci1-Cs alkoxy- (Ri-neteroaryl) . '
(37) Cz-Cs alkynyl with one or two triple
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -SH, -C=N, -CF;, C;-C; alkoxy, or -NR;.zRi.p, C1-C3; alkoxy- (Ri-
30 ary1) s, Ci1-C3 alkoxy- (Ri-neteroaryl)
(38) -(CH3)0-4-N(-H or Ry.s) -S05;-Ry.» where Ry.s
and Ry.» can be the same or different, or

(39) - (CHg) 0-4" C3-C7 CYCloalky:L .

35 7. A compound according to claim 1, wherein R; and R; are
independently Ry-1C(0) -; and Ry.; is phenyl, 1l-naphthyl, or 2-

naphthyl, each of which is optionally substituted with one, two
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30 honot hi onor phol i nyl S-oxi de, honot hi onor phol i nyl S, S-di oxi de,
pyrrolinyl and pyrrolidinyl where each group is optionally substituted
wi th one,wowa/0439BT ee, or four of: Cl1-C6 al kyl, (16) - (CHPLTOrS42/£0310 RN-5
where RN-5 is selected fromthe group consisting of: 35 (a) Cl-C6 al kyl,
(b) - (CH2) 0-2- (Rl-ar If 173 WD 03/043987 PCT/ US02/ 37037 5 (c) C2-C6
al kény|o1-tcrrhn%ﬁehiqé e % kW NG P EE HOIRIRE S (WL €2-%R kY RHIR S ng

one or {. |plg bands, (e) C3-C7 cycloalkyl, and 10 (f) - (CH2) O-2-
(Rl-hetéel\r/%aer]{/ %tp a?“17) "(CH2) 0-4 - S02 -NRNE2RN-3 , (18) - (CH2) 0-4-SO
(Cl-Cg alkyl) , (19) - (CHZ) 0c4GOalkydl- ik ianedy , sufo)tutgdHRith
0- 4- SCR- (C3-C7 cycloal kyl) 15 (21). - 2) 0.4-N (H or. R\-5 ). -CO- O RN s
where RS c%%obeofhqugé§(Hséﬁ?%%ﬁ%ééﬁg(fol?cE 2)§§9Bwu%ﬁ$cn9¥$tg )
- CO-N ( Ve tsr Fec, R 568n be ghe sanme_gr differepl, (A3) --&&GP2) -
0_4-hkég9%?%%§i%% 7, where RNFs 'can be 2b the'samé or different, (24) -
(CH) R N(<H-0y RGO R wiBheRRN:,5 Cands RNelkaan- Ry -4he) sama -6k
differeagﬁ, %25&- (CH2) 0-4-NRN-2RN-3 where RN-2 and RN-3 can be the sane
or diff - -l{ezﬁt)oa’iyl)(CI—IZ) 0-4-RN-4, (27) - (CH2) 0-4-O0-CO (d-Co6
alkyl) , (28) - (CH2) 0-4-0¢H (Qu; (ORN-aryl-1) 2 where RN-aryl-1 is -H
or C1-C4 al kyl,

(3) _NO2I

(4) -, -C1, -Br, or -TI,

15 (5) -CO-OH,

(6) -C=N,

(7) -(CHz) 0-4-CO-NRy-2Ry-3,

(8) - (CHz)0-4-CO-(C1-Cz2 alkyl),

(9) - (CHj)0.4-CO- (C3-Cy1, alkenyl with one, two

20 or three double bonds),
(10) - (CHj3)¢-4-CO- (C3-Cy5 alkynyl with one,
two or three triple bonds),
(11) - (CHj)¢-4-CO- (C3-Cy cycloalkyl),

(12) - (CHZ) 0—4"CO'R1—aryll

25 (13) - (CHZ) 0—4"CO"R1-heteroarylr
(14) = (CHZ) 0—-4‘CO‘R1~het§rocycler
(15) - (CHz) 0-4—-CO~Ry-4 where Ry-a is selected

from the group consisting of morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
30 homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally
substituted with one, two, three, or four of: (C;-Cs alkyl,
(16) -(CHj) g-4-CO-0-Ry.5 where Ry.s 18 selected
from the group consisting of:
35 (a) C.-Cg alkyl,
(b) - (CHz) g-2- (Ri-ary1) ,
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(29) - (CH2) 0-4-OCONRN5) 2, 30 (30) - (CH2) 0-4-O0CS-N(RN-5) 2,  (31)
- (CH2) 0-4-O0 (RN-5) 2, (32) - (CH2) 0-4-0- ( RNs) 2-COOH, (33) - (CH2)
0-4-S- ( WBHS)43287 (34) - (CH2) 0-4-0- (dA-C6 al kyl option&Cryuso85%7037
substituted with one, two, three, four, or five -F), (35) C3-C7 cycl oal kyl,
174 WO 03/ 043987 PCT/ US02/ 37037 5 (36) C2-C6 al kenyl with one or two double
bon&s optionally substituted withCCICCEsapiljfenylFcongpinigg ong or. GO - SH,
- C=N, -&%ﬁ%}l%lk?ggdgl koxy, or -NRl-aRl -b, Cl-C3 al koxy- (Rl- aryl) , d-C3
al koxy- -heferoafyl) i (37) C2-C6 alkynyl with one or two triple 10
bonds optionally substituted w tldCleCIaklhynylFconClainiBy, onk, or Gko - SH,
-C=N, -CF3, Ci‘.%CS al koxy, or -NR -aR -b, d-C3 al koxy- (Rl- aryl) , d-C3
al koxy-C¥RPIRRTYRryl ) i (38) - (CH2) 0-4-N(-H or RN-5) -S2-RN-2 where
RN-5 and RN-2 can be the same oredi &f et esle18814p1(38ha- (CH) 04- C3-C7

cycl oal kyl. 8. A conpound according to claim 1, erein Rl and R3 are

i nd@pendently RN-1C (0) - ; and RN 1-i{(SHphemy(Rioptienal) y substituted with

one, two or three of 20 th || omd subst ituents which can be the sane
or different and are: (1) g;& g%ir}lg"“ ou%?zi onéﬁ"‘%ﬁ?*ﬁubsti tuted with one,
two or three substituents selertedchyomide gr.eap atkps) sting of Cl-C3

al kyl, -F, -d, -Br,.-1, -O4d -SH -C=N, 25 CF3, d-C3_al koxy, and
-NR1-aRl -b, d-C3 al koxy- (ﬁL%ryl(S?HzS_oe&rf@az— (Eiﬂ})%y‘-al R het eroaryl) 1 (2)
- O_L (3) - Noz’ (20) - (CHz) 0_4—802— (C3-C7 cycloalkyl) ’

15 (21) -(CH,)9-2-N(H or Ry.s )-CO-0O-Ry.; where Ry.
s can be the same or different,
(22) - (CH3)9-4-N(H or Ry.s )-CO-N(Ry.5)2, where
Ry-s can be the same or different,
(23) - (CH;)9-4-N-CS-N(Ry.5) 2, where Ry.s can be
20 the same or different,
(24) - (CH3)9-2-N(-H or Ry.s)-CO-Ry.» where Ry.s
and Ry.» can be the same or different,
(25) - (CH,) 9-2-NRy.-sRy.z where Ry., and Ry.; can
be the same or different,
25 (26) - (CH2)0-4-Ry-4,
(27) -{CH3) 0-4-0-CO-(C1-Cs alkyl),
(28) -(CH2)0-4-0-P (0) - (ORy-ary1-1) 2 where Ry.aryi-1
is -H or C;-C4 alkyl,
(29) ~(CHz) 9-4-0-CO-N(Ry-5) 2,
30 (30) - (CHz)¢-4-0O-CS-N(Rn-s5) 2,
(31) -(CH3)0-4-0O- (Ry-5) 2,
(32) -(CHz)0-4-O-( Ry-5)2-COCH,
(33) -(CHz)0-4-S-( Ruy-s)2,
(34) - (CH3)-2-0- (C1-Cs alkyl optionally
35 substituted with one, two, three, four, or five -F),

(35) C3-Cy; cycloalkyl,
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(4) -F, -d, -Br, or -1, 30 (5 -COOCH (6) -CN, (7) - (CH2)
0-4-CO-NRN-2RN-3, (8) - (CH2) 0-4-CO (d-cC12 alkyl) , (9 - (CH2) 0-4-CO
(C2-Cl2 aWhenwk3sith one, two 35 or three doubl e bonds), PCTAISWIB037 043987
PCT/ US02/ 37037 5 (10) - (CH2) 0.4-CO (C2-C12 al kynyl with one, two or
three triple bonds), (11) - gCHZ) 0-4- CO (CS-C?lcglgloal kyl) , (12) -
(CH® 0-4-CO-RL_aryli (13) {3fCHA:=-Fs4-TFy hetditbargie ©r0 {4a) doydi)
0-4- CO Rz het - 1 ; . RN- 4 e RN-4 is selgct el
fromt h%ﬁ?%u%bg%éég%g%?ln%%Ft&%%% %ﬁyhﬁlh%n%ifﬂ%ﬁgl'i nyl_’, C%i’peng'ﬂg’i n% #

pi peri dioyl , -banoresgholicey| , chanpthiken®ys, phat |- MK, r,hoMOt hicgran pRek LNkl _

S- oxi de, honot hi onor phol i nyl S, S-di oxide, 15 pyrrolinyl and pyrrolidinyl
where eaeh :gr%tuﬁfsi§1§9¥Yor€8ct4hyter®uhébi tuted with one, two, three, or four
of: Cl-C6 al kyl, (16) - (CH -4 COx O e N-.5 is_selected . forom
the group consisting of: (a)%%%?- A&zca%skﬁ%!ﬂy%é}&?b?%}ﬁ(a% %-rz-t"(’?zl-% rlﬁ])ei
(c)roC2-KBbndtkepylionanig miubgtrdreted twinch dyulh eabrnds, -fd) -C2- C6 s, kyty)
containing one or two triple bonds, 25 (e) C3-C7 cycloal kyl, and (f) -
(CH2) 0=9H, (R¥EhetEFNar yFFai C(1%) alkoapR) o 4MEaR-BNRN- 2RNC3, alkexy= (RCH2)

0-4-S0 argflql I- %"@3 kgﬂj{oxy— (Rl—heteroaryl) l;
(38) - (CHz) 0_4—N(-H or RN_5) ~S05-Ry.1 where Ry-s
and Ry.» can be the same or different, or

15 (39) - (CHz) 0-4" C3—C7 CYCloalkY]_ .

8. A compound according to claim 1, wherein R; and R; are
independently Ry.1C(0)-; and
Ry.1 is phenyl optionally substituted with one, two or three of

20 the following substituents which can be the same or different

and are:

(1) Ci1-C¢ alkyl, optionally substituted with
one, two or three substituents selected from the group
consisting of C;-C; alkyl, -F, -Cl, -Br, -I, -OH, -SH, -C=N, -

25 CF3, Ci1-C3 alkoxy, and -NRi-aRi-p, Ci1-C; alkoxy- (Ricary1), Ci-Cs
alkoxy- (Ri-neteroary1) s

(2) -OH,

(3) -NOg,

(4) -7, -Cl, -Br, or -I,
30 (5) -CO-OH, '

(6) -C=N,

(7) - (CHz) 9-4-CO-NRy.,Ry-3,

(8) -(CHz)0-4-CO-(Cy-Ci2 alkyl),

(9) -(CHz)¢-4-CO- (C3-C12 alkenyl with one, two
35 or three double bonds),
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(19) - (CH2) 0-4-S2- (Ci1-C12 alkyl) 30 (20) - (CH2) 0_4-SQ2- (C3-C7
cycloalkyl) , (21) - (CH2) 0 4-N (Hor RN5) -COORN5 where RN 5 can be
t he sane wo odiodfoerent, (22) - (CH2) 0-4-N (H or RN-5 ) - CECNUSRMI}7 2,
where RN-5 can be the same or different, 35 (23) - (CH2) 0-4-N-CS-N (RN-5)

2, where RN-5 can be. the i fferen 76

PC/ US02/ 37037 5 (24) - (cﬁ;??g-‘ Z&ﬁ(d)-%ﬁbér&RF\%)%l% %Pﬁgﬁ BE5  and
RN-2 capobgrt bersamerep1di bbaaent, (2 5) - (CH2) 0-4 - NRN-2R\-3 where RN-2
and RN-3 can be the sane or different, é@%‘gg CEZCH%) 0- -Rli|-4, 10 (27) -
(CH2) 0-4-O0-CO (O -C6 al kyLy), (8 o2 Co4-6 51(36)4“‘3’ (ORN-aryl-1) 2
where RN aryl-1 is -H or - ()R- 2) 0-4-O-CON (RN-5) 2,
(30) - (CH2) 0-4-OCs-N (R%E?lz?bh%"éﬁ? 1?l"f%g;) 0-4-0- (RN-5) 2, (32) -
(CH2) 0-4-O0 ( RN-5) 2- COOM13)(33FHz) (-CH2P-Rr-detSoafyiRN-5) 2, (34) - (CH2)
0-4-0- (A -C6 alkyl option Ilg z %s}itu & with one, two, three, four, or
file -F), 20 (35) C3-GC, c39:|4 al” § 2/ -8By ° CEBErKeHyl with one or two
doubl e bonds optionally syhsti tuyted) w,tboG; C3watkyl RysFis-&kleeBed -1,
-OH, -SH, -C=N, -CF3, C-C3 alkoxy, or -NRI-aR -b, Cl-C3 alkoxy- (RL- aryl)
, O - CBraikbky- gtRIPhebBSEStyNY OL2BoEPhPlenyes AMLPRPTPRAA e or two
triple_,bonds.optionally. it | ;- a 1B 18R - 1
O+, -BiPer @N,rl%CF§’,lp8¥%§%§’ltlko%;o%én\rgrfpﬁﬁ,%g%-’bfh%oft% ogioﬁ?f?- (Ri-
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,

15 pyrrolinyl and pyrrolidinyl where each group is optionally
substituted with one, two, three, or four of: (C;-Cs alkyl,
(16) - (CH,) g-4-CO-O-Ry.5s where Ry.s is selected
from the group consisting of:
(a) C1-Cs alkyl,
20 (b) - (CHz) 0-2- (Ri-ary1)
(¢) Cy-C¢ alkenyl containing one or two
double bonds, |
(d) Cy-C¢ alkynyl containing one or two
triple bonds,
25 (e) C3.C; cycloalkyl, and
(£) - (CH2) 0-2- (Ri-netercaryl) :
(17) - (CHz) 0-4-SO2-NRy-2RN-3,
(18) - (CH,)0-4-S0-(C1-Cs alkyl),
(19) - (CHj)0-4-S02-(C1-C12 alkyl),
30 (20) - (CHa,) 9-4-S02- (C3-Cy cycloalkyl),
(21) - (CHp) ¢-2-N(H or Ry.s ) -CO-O-Ry.s where Ry.
< can be the same or different,
(22) - (CHj) 0-4-N(H or Ry.g ) -CO-N(Ry.s)2, where
Ry.s can be the same or different,
35 (23) - (CH,) g-4s-N-CS-N(Ry-5) 2, where Ry.5 can be:

the same or different,
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aryl) , C1-C3 al koxy- (Ri-heteroaryl) , (38) - (CH2) 0-4-N (-H or RN-5)
-S02-RN-2 where RN5 30 and RN-2 can be the sane or different, or (39) -
(CH2) 0-4wo@3n@pstycl oal kyl . 9. A conpound accordi ng to clpairmse/3wberein RL
and R3 are independently RN-1C (0) -; and 35 RN-1 is phenyl of which is
optionally substituted with one, or three of the follow n

subBtituents which can be t{7 san@}bl)o +«dNftBr @t Rarsd ~5Ps o7 ¥06°08r 643987

PCT/ USQ2/BH037 o Be &k ﬂgydr PRianald y substituted with one, two or

three su stltuents sel ecte romthe group consisting of Cl-C3 al kyl, -F,
-d, -Br, -I, -OH, -SH, -C=%5)- -Of3%)ck-8BvaRkaxyhenadRy-bRERARRN-b, C81- C3

| k | R - het 1) , 10 (2) -OH (3) -N®,
?4)0)(yb élh %ﬂ‘? i ql?f%ankto'ééofa (6§a Earcgﬁ,rylzs (7) -(()CHZ) %)

0-4-CO- NRN-2RN- 3, (8) - (CHRD6)0-4t@ ,(Ch;Gl2 al kyl) (9) - (CH2) 0-4-CO
(C2-C12 al kenyl with one, two or three doubl e bonds), (10) - (CH2) 0-4-CO
(CROC12 al kynyl with one, &) w(@k) bhreeCPrilfreChsidsil) (11) - (CH2)

0-4-00 RL-het eroaryl - (14 CH G50 4 G e srac . B5=e1 8 Shai)
0- 4- COiRN-41 wher®g -RN-d1lkglsel ected fromthe group consisting of
nor phol i nyl, thi onorphol i ny!zg) (CH) g.4-0-CO-N (Ru_z) 2,
(30) -(CHz2)0-4-0-CS-N(Ry-5) 2,
15 (31) -(CHz2)0-4-0O- (Ry-s) 2,
(32) -(CHz)0-4-0- ( Ry-s)2-COOH,
(33) - (CHz)0-4-S-{ Ry-s)2a,
(34) -(CHy) g-4-0-(C1-Cs alkyl optionally A
gubstituted with one, two, three, four, or five -F),
20 (35) C3-C; cycloalkyl,
(36) Cy-Cs alkenyl with one or two double
bonds optionally substituted with C;-C; alkyl, -F, -Cl, -Br, -I,
-OH, -SH, -C=N, -CF3;, C;-C; alkoxy, or -NRi_zRi.p, Ci1-C; alkoxy- (R;-
aryl) » C1-C3 alkoxy- (Ri-neterocaryl)
25 (37) C3-C¢ alkynyl with one or two triple
bonds optionally substituted with C;-C; alkyl, -¥, -Cl, -Br, -I,
-OH, -SH, -C=N, -CF;, C;-C; alkoxy, or -NRi_aRi-p, Ci1-C; alkoxy- (R;.
aryl)  C1-C3 alkoxy- (Ri-neteroary1) .
(38) - (CH3)0-4a-N(-H or Ry.5) -S0,-Ry.2 where Ry.s
30 and Ry., can be the same or different, or

(39) - (CHz)g-a- C3-Cy; cycloalkyl.

9. A compound according to claim 1, wherein R; and R; are
independently Ry-1C(0)-; and

35 Ry.1 is phenyl of which is optionally substituted with one, two

or three of the following substituents which can be the same or

different and are:
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pi perazinyl, piperidinyl, hononorpholinyl, honothionorpholinyl,

honot hi onor phol i nyl S-oxi de, honot hi onor phol i nyl S, S-di oxide, pyrrolinyl
and pyrr owDdByd98wher e each group is optionally 30 substi tarasonstob? one,
two, three, or four of: Cl1-C6 alkyl, (16) - (CH2) 0-4-CO O RN-5 where RN-5
IS selected fromthe group consisting of: (a) Cl/- al kyl,. (b) - )
0-2°2 (Rl-aryl) , 35 (c) - aq:lké:ﬁyla%(]%’{]rt'ai# r%?r?ggb tléﬂ){ﬁﬂ ‘g’ica}%
178 WO 3/ 043937 PCT/ USRR/R7 037,195 { Dy & 46 élaKééEM!edCOfftx@n{" rtqlé)n%%u%m
triple bonds, and (e) C3-C7 cycloal kyl, (17) - 0-4-N (H or
COOI%I&rﬁMher@RBf 8, -aan dikytihe smne-or, drBferemt, -00, (18 ,- (€Y, 0-4-N
(Hor RN-5) RN-S) 2, where_ RN-5 can be the sane r dlfferent (19
- (CH2)CH3- 4- ﬂlt%— Na( *5); 2 angher MRRNES rpan CbeCs t el KERE ther drir C3( 20)
- (CH2) )>) -CO-RN-2 where RN-5 15 and RN-2 can be the sane
or di ffacel?{cecﬁ?}\I &(Ri 1}“““(%4% 0-4- NRN-2RN- 3 where RN-2 and RN-3 can  be the
sai®e or different, (22) - (GR)-@A4-RN-4, (23) - (CH2) 0-4-0-CO (Cl-C6
alkyl) , 20 (24) - (CH2) 0(-4-0 N (RN-5) 2, (25) - (CH2) 0-4-OCS-N
(RN-5) 2, (26) - (CH2) 0-4-30)-"( '5) 2, (27) - (CH2) 0-4-0- ( RN-DH)
2-COOH, (28) - (CH2) 0-4-0-(4Cl-#6 atkyl-mptieomaliy 25 substituted with
one, two, three, four, or five -Fg,

(5) -CO-OH,
(6) -C=N,
15 (7) - (CHz) 0-4~CO-NRy-2Ry-3,
(8) -(CHz)0-4-CO-(C1-Ciz alkyl),
(9) -(CHj3)¢.4-CO-(Cy-C12 alkenyl with one, two

or three double bonds),
(10) - (CHj)0-4-CO-{C3-Cyz alkynyl with one,
20 two or three triple bonds),
(11) -(CH)¢-4-CO-(C3-Cy cycloalkyl),
(12) - (CHz) 0-4-CO-Ri-ary1,
(13) - (CH2) 0-4~CO-Ri_neteroaryl:
(14) - (CH3) ¢-4~CO-Ri-neterocycler
25 (15) - (CHz)¢-4-CO-Ry.4 where Ry.4 is selected
from the group consisting of morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, homomorpholinyl, homothiomorpholinyl,
homothiomorpholinyl S-oxide, homothiomorpholinyl S,S-dioxide,
pyrrolinyl and pyrrolidinyl where each group is optionally
30 substituted with one, two, three, or four of: C;-C; alkyl,
(16) - (CH3)0-4-CO-0-Ry.5 where Ry.s 1s selected
from the group consisting of:
(a) C1-Cs alkyl,
(b) - (CHaz) 0-2= (Ri-ary1) ,
35 (c) C;-Cs alkenyl containing one or two

double bonds,
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(29) - (CH2) 0-4-N(-H or RN-5) -S02-RN-2 where RN-5 and RN-2 can be the
sane or different, or (30) - (CH2) 0-4- C3-C7 cycloalkyl. 30 10. A conpound
accordi ngwo®3o#a@B8™M 1, wherein RL and R3 are independent| PCRNISVIBT0E) - ;
and Rl represents - (CH2) nl-phenyl where nl is zero or one and where
phenyl is optionally substituted with ane, or Qree of the {:I oW ng
subBtituents which are the sane GV cﬁZT“Fér%HFYnglj ERY ﬁn%ﬁgaﬂ%ﬁloﬁp YBnal I'y
substl kutied Wi dhs@ne.and wo or three substituents selected fromthe group
consi sting of ~ CL- ¢3 " al kyl, -F, -d, -Br, -1, -OH, -SH -C=N, -CF3, Cl1-C3
179 WO 03/ 043987 PCT/ US02/ 37037 ®>alq¢e§2y cmﬂcpamlaRl b, C1-C3 al koxy-
(Ri-aryl) . d-C3 al koxy- ary ) yl ne or
two doubl e bonds, opti onal y subé@zﬁﬂt‘l (&3]( %Bof‘le5 F%Doag;%hrg)ge% R
subst i tugahsbeseheckagel be@Mdii€egenty consi sting of -F, -C, Br -1, O—I
10 SH, -C=N, -CF3, d-C3 al koxy, and -NR _aRl b, C1-C3 al koxy
C11€3 al koxy- (R -heteroary{}8) (@Hz@-4c§7§ BNy 15 o e R(BIrS)t2 ]P?Fél e

bonds, gszlng | ¥y hsuRstet %Eegl\@ftet}e%e two or three substituents

selecte(ﬂI romthe group consisting of -F, -, -Br, -1, -OH, 15 SH, -C=N,
-CF3, Cl-C3 al koxy, and - NR(193)RI (ﬂHz(Zl 4€3f—éJSk®Tx()RN-5()Bi,-wh9Ir)3 Ry-sQtarcdoe

al koxy- (Rl het er oary D Br or -1, (E) -Cl-C6 al koxy

opt i ondiS SaMs (9% LE{JE%Q%(? £ one or three -F, 20 (F) -NRN 2RN-3

where RN-2 and RN-3 are |ndemnde(¢}tzyo S8 ect ed RN -dTe- Rt Puhe¥@NRySE | Ng
of: (1) -H (2) -Cl1-C6 alkyl optionally substituted with one substituent
selBct @&nd Fom 178 o Ue cPaTsthglbiEerent,

(21) = (CH3) g-4-NRy-2Ry-3 where Ry-; and Ry.z can
be the same or different,
(22) - (CHz) 0-2-Ry-4,
(23) = (CHj) ¢-4-0-CO- (C1-Cs alkyl),
20 (24) - (CHz) 0-4-0-CO-N(Ry-5) 2,
(25) - (CHz) 0-4-O-CS-N(Ry-5) 2,
(26) - (CHz) 0-4-O- (Ry-5) 2,
(27) - (CHz) 0-4-O- ( Ry-s5)2-COOH,
(28) = (CH;) g-4-0- (C1-Cs alkyl optionally
25 gubstituted with one, two, three, four, or five -F),
(29) -(CHj)¢-2-N(-H or Ry.s)-80;-Ry.» where Ry.s
and Ry., can be the same or different, or

(30) -(CHy)p-4- C3-C; cycloalkyl.

30 10. A compound according to claim 1, wherein R; and Rz are
independently Ry.1C(0O)-; and
R:1 represents - (CH)n-phenyl where n; is zero or one and where
phenyl is optionally substituted with one, two, or three of the
following substituents which are the same or different:

35 (A) C1-C¢ alkyl optionally substituted with one,
two or three substituents selected from the group consisting of
Cc,-C;3 alkyl, -F, -Cl, -Br, -I, -OH, -SH, -C=N, -CF3;, Ci-Cj
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25 (a) -OH, and (b) -NH2, (3) -Cl-C6 alkyl optionally substituted with
one to three -F, -d, -Br, or -1, (4) -C3-C7 cycloalkyl, 30 (5 - (d-C2
al kyl') - wO3B@m1398ycl oal kyl) , (6) - (A-C6 alkyl) -O (Cprctassat/kywsy)

-C2-C6 al kenyl with one or two double bonds, (8) -C2-C6 al kynyl with one

or two triple 35 bonds, (9) -CL- al kyl chajin w t,h ope dou n d
oné t r #pkexBonfd 80 v%%s?msg@ggm V57 Ga 7 g /( 13}'%1%?9?9'%5?3

(11)

-Rl heteyoaryl , |, G -OH, -C=N, (1) C3-C7 cycloal kyl,
opt | onléﬁt‘l"’ﬁa?g)tra’stitut ed vvigh) L th 1 d
fromthe group consi$B)nge0fs- plkemyl wgth_pne. of twyy
al koxy
het er o

10 one, two or three substitgegﬁiﬁs | ect ed
O E

- CO- NRged@BEtbd @fron( Mhe S§Pouyp Chofidiatkyd) ofl.-BA cophpotBts aécor@fing to
claim1l1, wherein Rl and R3 20 are independently phenyl (Cl-C)g)a kyl %r oups

Wigr e 8He phehyl —iC§3,oﬁu'r@marﬂlso%mzbs%lilcﬂut]&@lﬂh-hrOHE‘%? 3k

rroupsaryl

i ndepegtlj_e&t Igiko%(e};_e(:é ed from)(,A) Cl-C6 al kyl optionally substituted with

one,

15

20

25

30

35

1-heteroaryl

(C) Cu-C¢ alkynyl with one or two triple bonds,
optionally substituted with one, two or three substituents
selected from the group congisting of -F, -Cl, -Br, -I, -OH, -
SH, -C=N, -CF;, C;-C3 alkoxy, and -NRj-aRi-b, Ci-Cs alkoxy- (Ri-aryl) -
C1-C3 alkoxy- (Ri-neteroaryl) s

(D) -F, Cl, -Bxr, or -I,

(E) -C;-Cs alkoxy optionally substituted with
one, two, or three -F,

(F) -NRy.2Ry.3, where Ry, and Ry.3 are independently
selected from the group consisting of:

(1) -H,
(2) -C1-Cs alkyl optionally substituted with
one substituent selected from the group consisting of:
(a) -OH, and
(b) -NH,
(3) -C1-Ce¢ alkyl optionally substituted with
one to three -¥, -Cl, -Br, or -I,
(4) -C3-Cy; cycloalkyl,
(5) -(C1-Cp alkyl) - (C3-Cy cycloalkyl),
(6) -(C1-C¢ alkyl)-0-(C1-C; alkyl),
(7) -C;-Cs alkenyl with one or two double
bonds,
(8) —-Cy-Cs alkynyl with one or two triple
bonds,
(9) -C:-C¢ alkyl chain with one double bond

and one triple bond,
180
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two or three substituents selected fromthe group consisting of 25 Cl1-C3

al kyl, -F, -d, -Br, -1, -OH, -SH, -C=N, -CF3, Cl1-C3 al koxy, and
-NR, _aRl WQ 0®043987 al koxy- (Ri-aryi) , Cl-C3 al koxy- (Rl1_ Poetusovarygt) , (B)
-F, d, -Br, or -1, (C -Cl1-C6 al koxy optionally substituted with 30 one,

two, or three -F, (D) -NRN-2RN-3, where RN-2_and RN-3 are independently
sel 8cted fromthe group con§t&kimRp-efis (1)a844, (2) -C1-C6 al kyl optionally
substituted with 35 one supﬁ't_ nt selected fromthe group consisting of:
(a) -OH and (b) -NHz(G)18_101yd 03703887 YPCT/ US02/ 37037 5 (3) -Cl-C6 al kyl
optionally substituted Wwth one to three -F, -d, -Br, or -I, (4) -C3-C7
cycloal kyl, (5) - (Cl-G2 aldeh) - (C3-C7 cycloalkyl) , (6) - (CL-C6 al kyl)
-0 (C1-C3 alkyl) , 10 (9) -Cl1-C6 alkyl chain with one double bond and one
triple bond, (E) -OH (IF)Cs@N, qvelaedkyZ cyepuangdly opibonbitiyed with
substituted with 15 o two or, thr sti n selected fromith roup
ot sttty of cop L "Higdd?, Mot S ghe® RYEREC SHET LiET S 0u,
-NR, _aRlody; Glid3 dJkoxy- (Riparyiny . Ci: Gl koxgy (Rle=yhetesqaryb)-o, (H
-CO (C1-C4 alkyl) , 20 (1) -S02-NRI_aR1l'b, where RI_a and Rl b are as
defi neceldbowe, @nd -NRi.zRi.p, Ci1-Cs; alkoxy-(Ri-aryi), Ci1-Cz alkoxy- (R:-
heteroaryl) r
(J) —-CO- (Cl—C4 alkyl) ’
15 (K) =S05-NR;j-aRi-p,
(L) —CO—NRl_aRl_b, or

(M) —SOZ— (Cl-C4 alkyl) .

11. A copmpounds according to claim 1, wherein R; and Rj
20 are independently phenyl (C;-C¢)alkyl groups where the phenyl is
optionally substituted with one or two groups independently
selected from
(A) C1-Cs alkyl optionally substituted with one,
two or three substituents selected from the group consisting of
25 C,-C; alkyl, -¥, -Cl1, -Br, -I, -OH, -8H, -C=N, -CF3;, C1-C;
alkoxy, and -NRi1-aRi-p, Ci1-C3 alkoxy- (Ri-ary1), Ci1-C3; alkoxy- (Ri-
heteroaryl)
(B) -F, Cl, -Br, or -I,
(C) -C1-C¢ alkoxy optionally substituted with
30 one, two, or three -F,
(D) -NRy-2Ry-3, where Ry.; and Ry.3 are independently
selected from the group consisting of:
(1) -H,
(2) -C1-Cs alkyl optionally substituted with
35 one substituent selected from the group consisting of:
(a) -OH, and
(b) -NHg,
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(J) -CONRL_aR1 b, where R1_,

3-chl oro- 5- et hyl phenet hyl, 3,5- difl uor
4-trifluoronethyl benzyl, 4- trlfluoronet
and 52- chloro 4- 30 cyanobenﬁ%] @3:.Cepdd

0 R PTURR PSS
i H H H N H N HN y NI (4k
(5)
(6)

(9)
and one triple bond,
(E) _OHI

(F)
(G)

10

-C=N,

15 one, two or three

consisting of -F, -Cl, -Br,

alkoxy, and -NRi.aRi.p, Ci1-Csz

heteroaryl ) I;
(H)
(1)

or

—CO-
20 —S0;-NRj1-aR1-p,
defined above,

(J) —-CO-NRi-aRi-p,

above.

25 12.
independently benzyl,
3-amino-4-bromobenzyl;
difluorobenzyl,
4-trifluoromethylphenethyl,
30 cyancbenzyl.

13.

182

and R1L b are as defined above.
conpound according to claim1l, wherein RL and R3 are
4- hydr oxyWwernzph39s2- f | uor o- 4- propyl benzyl ,

C3-C; cycloalkyl,
substituents
-1,

alkoxy— (Rl-aryl) !

A compound according to claim 1,
4 -hydroxybenzyl,

3-chloro-5-methylphenethyl,
2-methylphenylpropyl,
2,3-dichlorobenzyl,

25 12. A
| ndependently benzyl,
3- ami no- 4- br onPoErusy/37037
obenzyl 2- nethylphenylpropyl
Ipheneth{ dlchlorobenzyl
o @Bt ionalAy ﬁ&bﬁﬂléuteﬁezﬂ\m
ORBRRBRRER3 NNNN 5HHHHH
RNR3II ZRT NRENNNRL FFR3

B =Ykt 1NaRRy 1,

- (C1-Cz alkyl) - (C3-Cy
-(C1-C¢ alkyl) -0-
-C1~-Cs alkyl chain with one double bond

cycloalkyl),
(Cl"C3 alkyl) ’

optionally substituted with

selected from the group

-OH, -SH, -C=N, -CF;, Ci-Cj

C1-C3 alkoxy- (Ri-

(C1-C4 alkyl),

where R;.;, and Ri;.p are as

where R;., and R;.p are as defined

wherein R; and R; are
2-fluoro-4-propylbenzyl,
3,5-
4-trifluoromethylbenzyl,
and 2-chloro-4-

A compound of the formula:



NRZI NHN H H 10 wherein R, R2 and R3 are as defined in claim1.

OHO R11/ RI1 yONO H NH 15
( Rpcarushl/3703her ei n
are as defined in claim1. 183 WO 03/043987 PCT/ US02/ 37037

conpound of the formula: H, F, CI, or
wherein RYD 03®43981CH2) 1- (Ri-aryl) , or -
nl and R -aryl
5 15. A conpound of the formula: Oo OOo

N/ N/ N,N HHHH/HG O-N/NINb
/ AN AN

Rs Rs
) N N
5 h h

) OD I ¢
sgeg

ealeg

VAN

P s

10 wherein R;, R, and R; are as defined
14. A compound of the formula:
\
‘ H, F, Cl, or OH
/
Ry \H/o
o}
N
1
H
15

wherein Rp; is - (CHy)pi-

and Ri.aryy are as defined in claim 1.

183

(CH2) nl-C
J, OHHHHH OF

O‘NNHH/‘O

Z

Ra Rs

in claim 1.

?\o

14. A

HHNO N

R3

Rs

I—=Z

(Rl—aryl) ; or - (CHp)pn-0O- (Rl—aryl) . wherein nl
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A conmpound of the formul a:

| o ~IWOo03h4ds NN HHH 0 OOOGCN CN- NNJI H BcHUs02/©0p7 O
N~~~N‘~I~N\ --0|\ CNo-< C 0) JCJ\O c~HHHH NN N
. ,-ON NNV | (NJ, CND N ‘Il-&HHH NO- NOMNONDOO I
~O5(Nf-0 CNBS H %H:‘PT“H%U& 5o € torm
0] O O (o] @)
[ [ [ J [
& & Z Z
\\,o\/© O \\,o\( \\,o\)\ \\.o\%
N N N N i
O
[ [ 5
\\O’r

rz

O o] —N
/ y/ N /\N . Y b
e gl \[ j R '\O/< \O
N
N H N

—N —N =N =N
o) 0 M\\ \.0\( R \o/<
& Y & " by,
N N N N M
N-O N N-O N— I}I—O
) » » I ) \)\ P
@O\/© \“o\/ \~‘O\< \?‘o \“‘o\{r..
N
N N N N H
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WO 03/043987 PCT/ US02/37037 5 17. A conpund of the fornmula: Lido H
Phliftc y-~sipsM -al t & 3PN~a+taxyne~hy~"Ai Pnr9d[ n"3-yl)rrtiuu~hyk~rni a~
3- Et hvxy"wobgp4398m7cyn"Pip* il1P KOO HO~r.,% t ,~. e rPaTASIPYH3I*~ P t as

*m chrno~ 5 Ph.rooxynrthyi-piperldtn- "'~ "0 0N kid C, ~~~""~
~~35-~~graxYmatli YIP ~~d&3~~"i~l} pfi~tfd~Y,~W~ ~ ~4INNO i
-pthart ~nm 16~-n~2- pophoyupd of ghe forguag (ph~r-o~Y-ny N HO, $
Ph. naxy-P~r ~+ ~ts"{~,s-c, uorc mar ~v~; vr P+ Y~r+

3Ekhorc/-S-pitnOnPi Porfdln. tz-ts,s-n~rtuaras~. +sy~y-wr~Z t~tav~R
~.r~msu, aF 186 WD 03/043987 PCT/ US02/ 37037 5 18. A conpound of the
formula: f |I. (&Ph.no iymathyl pdp+lratxC-2 1~~rneEhar~a .H-

(A ktdd~l sl M+ *YpY~ | ~P~ril Yljmvt hi~t] pk

2" pt pari dG A<~nr~yi - d~( dt ~4~r Nt ~oxY- A~r lji7t~rra~r-~r
©\/o"/ \“o ", (Ss‘o Y"' é@o\/@
(] &

N
H

Iz

H

SAACHGAMNGANGAY
: Nb \_ Nb ; : r\{o \— No
(0 O Y (0

/——\/O
\_42_(2\4'

/
Cc;
/_\/O
-
\—{'2
/

p
/~\

7/
L{Z 24I
/_\/O
2
\_{Iz
/_\42/\0
.

Iz

10

185



v roC3~ ~-(2~yrlaln.~~-~k'~" (pYdd~~~sc~nt b+- ~~ .

2- (d9ranp” ~er zybuxyn~Iriyly.-8((K-6ra~ma-ptsa~to7tyml|ty4l -

3"n' ortk~-pi p~r

azEru~ ~-We 0Bi3987rt ~bl ~xy~nal nyoi ~r ~- ~~~; ~d~ct - ~ykt | s~k~PCaAI($62/37D37 WO

03/ 043987 PCT/ US02/37037 5 19. A conpound of the formula:
a-~3J4-f ~rsid~zol 4yyi j 5pi t +nl uar y-

| pad~i n 3c!

is HOC "t

~

~A- Ex~oxa~0i ¥ Hi [ roydwiNi 9% Kok n @¥ A HF pwi dt ~3- yI m-t ~txyt natiayij' PYridi
ne a Eye akFluaro-A-litafurart-"yi5~(Pidiaxl mt MYE} -
~lc~Y-"" ~ YN #hb ~ 22 Yo PCR~~ pi p=ti dl n~-yl } ~rturl h~ t~rgiil MO

3Cy~i ~l " ~s~i m~l hoXXnjs~ [4" (3~ rn~ttry| '|rcaﬂphff;:ﬁ, ~-  PFwr 7
4xymat hyl - per HN N O JTEfi 7pyl {4-~;:t pyfal te!i axyntadhyi) pi T~/
"t~ ivy s- t~-~#ﬁmwwmwm*ﬁ~~d~ th HNO Yro, *"H ai CF3 3.{ H nxyE +rs
daxl aE-t-S~-p .zkf 4*3c+ia~Y ~pY N HN ni W“’“’E’%m‘”ﬂ""’("&“t'Bkl

Irtricls~i-4- YE§

piirattdki.

...{Y

3yl mat hylj } ydng

. yWat hyi

wLnw

| n-; tyinrthyi~- ~ttt|rr+~~nE|h da- [

5- { aAZ~ddt n- |yQQWﬁhmﬂawywmpEpat|ddfn 3y9||aKyﬁ¥7trjﬁxqﬂ azc~ 1~~earba|cyltc
add dirr~at hylprrldo 1

.wmwm-tsw-pap«m '
N
H()q\az@
wmwwwmm
NC\(P/*
MWMW
NQU\OIU

{&-Propasy-plpaidia-3-ylimathaxy}-pyridlne
mmwm;.;(ong/w\w«m ‘
u&ﬁhmmuhﬁﬂ-ﬂm;ﬂmﬁwwmm

peas

Whmxy-pipuidw

haene

I Ethaxy-S-phwroxy-piperidine

[4 mm«!f_{pyddha-yhxym-ﬂwﬁmmmm

Y
)

o

AEthoxymathyhSphancxymethy-plosddine

2‘{5{5{2%25“%}%"&%‘%%“

S{-Broco-plusncxynatrylyS-{A-chiora-phanscaxymethy-pliperidie

Seora,

MMWMMWMWMWWWM

%ﬁ

345 MWWMMimywlmwybm

whylbpyridine

s

{29, 5-Diftuars-phenyi)-athyil-[S-{pyridln-3- ylmulhaxy} -plparidin-3-yi-amine
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WO 03/043987 PCT/ US02/ 37037 5 20. A conpound of the formula: KO'C . t1l
445. CPytEdIn -Ylr~rtrioxy y~) tp$rid - yl1131dm
3, &Cl Mh~cwoRsjos3sat tt sl t! +t ctt +l uu~cynt ~t "PV~ctt n~ F N Om®CITAIS02/37037

(S(2. 3~nf | ~r ~dr ~. ~h~ny{ ~4~i m daxdyl ~!' | ~Pdkt ~7~1 m~t hyJj
pl +~d[ n"d-yt ~a~t hy! bami na 189 WD 03/ 043987 PCT/ US02/ 37037 5 21. A
compound according to Fornula Il: H NR ZR3 R (Il) 10 or a

phar maceut i ly Aac & salin val t hereof, wherein Zis CH or N,
and R, v b LRCESHERE S as?off(%% “RI=R=R3=ON--CH3 33 N

01//00//0 }Oor RSRforOor +H HN CH

Ho’\( j/\

{G-thmymahyl-pimr;zm 2+-methanct |

HO/\E j/\ ’L\"N

ls.(smmdwwmymwmwmw smathanck

O’\E]"'\O

24 Ffpuidln-l-yimmyi-&tpydwwmﬂwxymmw-ﬁmaﬁm

&Meﬁmmgﬂ%&p&mmﬁﬁﬂmﬂﬁm
W!MWZ WWZWWWWWWMFW

@fr"‘rﬁ

Z{MWW

Qi

2«(2-mdm-a-;amn~s~wmmymm}-prp«m \_ ‘

Q“O”TZL

2-{d«Bromax mmmmmwy&(wmm-pbammuu\yl}d-mw-ﬁpmﬂm

f”@

2»{3 &ﬁtﬂunm»bsnzy!axymalhy }-ﬂ-{z«pyridh-#—ymm? }@unamm
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4 R\ 0i R6 =H OH N2 R4 = H OH NH2, NHCH3 R5 = H, OCH3, CH2CH2COH
other alkyl, or alkyl ethers 15 190 WO 03/043987 PCT/US02/ 37037 5 22. A
conpound wbD oBlogs9BDrmula: HH NN HNH N H N HNC RCTHSIB70By H 10

15 20 191 WD 03/043987 PCT/US02/37037 5 23. A conpound of the fornul a:
| 2 5iz R R2

19. A compound of the formula:
Wi S .
"o o L @
O o A @/\O 0
i L N ¥

4-{3H-tmiduzol=d-yi)-S-phanoxy-piperidind-al {sosazol diwa-ybﬁ-phmxyfhlmyioplp wcidinyimtharymethyi)-pyridine

=N L o

‘ .o"'- :

wmmm&mm.mm C I#Fwtﬁ-ﬁu;rg—wwmdm-ﬁwmmm
= o O

-t nrdm:yimlﬂn m.WWWMIdmwm
4 Iﬁmxym -gsigsmiting.

m@rg

34 L A-dﬁnmphmnwwyi)«
&) Bmm—;h mmw-t

) &B«mwﬁum%whmm«uwwmrm . ﬁmc r%hg — : .
1,2,3] Tri: Aetri thyl-b
U\ﬂf‘j, \/O Ol St

B-{Pyridind-yknyrrativg4-thiazol-S-yplwidine3-of

345-Banzyloxy-d-imidazokd - M&v'ﬂwm-!hw«uvﬁdlm o . HN/“N
~,¢ . ’ T - T
s oo [SRASAR®
CEYO e
A-{AH-idazel--yi)- S (pyridin-3 yimuthyl}-amim; mathyi}
i ‘ { pmm-nﬁ?mﬁ[n%pmn.@m

So{d-Azatidirm1.yh-S-phancxy-piperidin-3-vioxymetnylj-thiazoie-2-carbuxylic
acid dimethylamida
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OHOHROH ROZRS"-C" NN HH I 121212 RZRZ 0OHRCSZOANO
RNNNHHH I21 0212 RZO0O~RRZRRiIi OR ~SNII,-2 NR~N H
H H 12v0230898R Z/RRZRRZ~R( SS-1 1 11 1-2 RCTNSMN/MNI3H H R2
Rz RZRR--1T R N RNTNHH where Rin each conpound nmay

[ ndegendently be R1, or R3, wherein

20. A compound of the formula:

. HO._;
S N N
H

A8 (Pyridin S viraitoxyamethyl-gparidin-3yilghenct

+{543,5-Difuora-phanyi}-pipridindyTmatcxymatiyl-pyridina

Qﬁ“@

H .

{1 WMMWHMWWWWM

N -

[ﬂza-ﬂlﬂmm-nhmy}}-umldudﬂi'S‘Fﬂwih&ylmmyﬁ-wﬁdwﬁmamyl-amrm ‘
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Zis CHor N, and wherein Rl, R2 and R3 are as defined in claim 10 1. 24.
A conpound according to claiml1, wherein R2 is an optionally substituted
five- menbwoadoisser ocycl e of the formula: Ono NH I XM O Pararso}708=10
Thera I mh azAl Pyr a TTW10 15 25. A conpound according to claim1,
wherein R2 is an optionally substituted six-nmenbered heterocycle of the
fornila: 192 WD 03/ 043987 PCT/US02/37037 N :4 5 0 Pydni |line aka -T*Wis
26. A conpound acGordiioh i & @dedin eidydR2d sTen  optional ly
substituted phenol. 10727. A compound according to claim1, wherein R2 is
not a hal ogenated phenyl, benzyl, aryl or heteroaryl. 15 20 25 30 193
WO 03/043987 PCT/ US02/37037 5 28. A cogpound of the formula: H HN N O

OHICO\ / F3BC HH NN N
L

Ry
(IT)
10
or a pharmaceutically acceptable salt or ester thereof,

wherein Z ig CH or N, and R;, R; and R; are defined as follows:

R1 = R2 = R3 =
H , -§-O
& —
-g—CHS r

2

Rs =H, OH, NHg N

"J\N\__é y
R4 = H, OH, NHz, NHCH3
Rs = H, OCHg, CH,CHz0H other alkyl, ar

alkyl ethers

15
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OO NX/ N / HH NNNON O'-/ \I'\ HBC\/ F HHNO NO C1F
wherein the imdazole ring, when present is optionally substituted with an
aryl or awkyb/ogaosup. 10 194 WD 03/ 043987 PCT/ US02/ 37037 PCI81S0A3®eNpPound
of the formula: I~ R~ | ~~1, . R 90OO0ONNN RRR 900 NCXo NO
NOSR

22. A compound of the formula:

10

15

20

™



Re O\ / Ht O\ / Ht O- Ht 'O ONONNRRR O1I , I ~~~"11 Het
0Olr, -r;5 NONONRR o\'l 90N\l 9 ~ 9OCNNO N 10 195 VO

03/ 04398 WB@3hwW882/ 37037 5 30. A conpound of the fornmul aPCHA®0E/3703) -

(3R 4R) -4- (3 H hydroxyphenyl)piperidin-3-yl 1,1'- NO

bi phenyl - 4- car boxyl ate hydrochl oride OH HOOC-CF3 (+/-) - (3R 4R -4- (4 H
chl oPophenyl ) pi per| din-3-yl 1,1'- N O bi phenyl -4-carboxyl ate

trifl td 4 HN
Ll or ooheac )2 oo A d+% pbufa’of (AR r8Bu1d:

RO RS I
joalihoalEcen
R I R T T
~o 0/ R\S z O/R R\N 4 O/R
/”\Ti;:]/A\ (ﬂ;:\[:;:r/\\ L/A\I:i:r/\\
o I
o o . z -
\/\( j/\ L/\{ j/\ lL/\[ j/\lL
R iz R TZ

where R in each compound may independently be R; or R;, wherein

I—Z
I—~Z
I—=Z

N——1
L

N-—

N—3
2

7 is CH or N, and wherein R;, R, and R; are asg defined in claim

10 1.

24. A compound according to claim 1, wherein R; is an

optionally substituted five-membered heterocycle of the formula:

G QG 9 G ¢
fsoxazak Furan *  Oxazola Thlazole  Imkiazols  Pyrazols Trazole

15

25. A compound according to claim 1, wherein R, is an

optionally substituted six-membered heterocycle of the formula:
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H di fl uorophenyl )acetate H®»OF a 0 (+/-)-(3R 4R)-4-phenyl pi peri di n- 3-yl
HO F 1-naphthoate hydrochloride F F 0 196 WD 03/043987 PCT/ US02/ 37037 F
(+-) - (8B,034R9874- (4 F fluorophenyl)piperidin-3-yl 1, 1PCTAISH2/37037

i phenyl - 4-carboxylate H OH trifluoroacetate NO O\ I I / F

(+/-)-(3R 4R) - 4- phenyl pi peri din-3-yl 4- (trifluoronethoxy) benzoate aH
hydr ochl g 0 ge O N F [%/-)-( STMS) - 4- phenyl pi peri di n- 3-yl

4-i odobelizpdt e hy hl ori-de I HHa a

(+-)- (3R”4R) 4- phéehyl pi per i n- 3-yl

Pyridine Pyimidine  Pymzing Triazine

5
26. A compound according to claim 1, wherein R, is an

optionally substituted phenol.

10 27. A compound according to claim 1, wherein R; is not a
halogenated phenyl, benzyl, aryl or heteroaryl.
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H henoxyacetate hydrochloride N OO O O 197 WO 03/043987 PCT/ US02/ 37037

aH (3R 4R) - 4- phenyl pi peridin-3-yl H 4-(trifluoronethyl)benzoate N O

hydr ochl owDda/04398D |-\ / CF3 aH (3R, 4R) - 4- phenyl pi peri di nP8THS02/51037

4- cyanobenzoate hydrochloride N ON O (+/-)- (3R 4R)-4-phenyl pi peridin-3-yl
3-met hyl benzoate trifluoroacetate HOCF3 _HN O O (+/-) - (3R 4R

- 4- pRenyl pi pet§ di rﬁ?%po@l%?ﬁo§]9%eﬁ?6‘5‘t%af rifluoroacetate 0 HOt~ CF3 H

NO OO0 H
H N
O
FsC

H H
N N
o o
o NG
Ny 7
H
H
N N
NN
HsC
F

H
N "o
P! EaD
‘0
O)K(‘O ®
F

wherein the imidazole ring, when present is optionally
substituted with an aryl or alkyl group.
10
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198 WD 03/043987 PCT/ US02/ 37037
2- met hoxybenzoate hydrochloride H N O

(+/-)-(3R 4R) - 4- phenyl pi peri di n- 3-yl
GH

aH

(+/ -) - (3RvORB4BIhenyl pi peri di n- 3-yl
(+/-)- (3S,49)-4-phenyl pi peri di n- 3-yl
car boxyl at e hydrochl or| de 0.0 N HHa
4- (55 chl or ot K%n- 2 VAERAFEAE 1 dr
(+/-)-(3S,4S)-4- phenyl pi peri di n- 3-

41-(trifluor %hy\lni.li‘ phenyl

Ha 199

N

benzoat e hydrochl or ipd@/ud02/6508y 0 0",
31, 41-dinethoxy-l,l'-biphenyl-

% , 45) - 4- phenyl pi peri di n- 3-yl
ide NOHH
CF3

:a/ra(l@% hydr otthllori de oRO N H

0]
R
2 /|R |\\
NS — //R
0 A0
@]
N

Q

a

s
71/@Het O{@'Het o Het
0
o)
W © N N
R A
» i - Het
P N //
o0 FZ o7 ©
0
o) o)
N N N
R
'\\ //R
7 o) ) N’C /©
s
oo oy oo
N © N © 0]

10
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WO 03/ 043987 PCT/ US02/ 37037 Ha (+/-) - (3R 4R) -4-phenyl pi peridin-3-yl H

2- met hyl benzoate hydrochloride N O Ha

(+/ -) - (3RvORB4BIghenyl pi peridin-3-yl  H 3-(trifl uoronet hylPCharsanatoar O

hydrochloride F Ol \ F F HA (+/-) - (3R 4R) -4-phenyl piperidin-3-yl H

4-ni trobenzoate hydrochloride N O NO2 (+/-)-

(3R ZR) - 4- phenyl pi peri di n-3-yl aH 2-napht hoate hydrochloride H N O 0 200

VO 03/ 0439875 FCT/ WSQRAIZO3E ofethk E3RafiRbc:4- phenyl pi peri di n-3-yl

4- am nobenzoate di hydrochloride CCHCNHz Is (+/-)-

(3S, 4S) - 4: phenyl pi peri di n- 3-yl ($79¥[i(§ik”4ﬂ) yhl_)e(\gzoat e INHa

di hydrochloride 0 od n o) i . din-3-vl 1.1'-
N ydroxyphenyl) piperidin vy .

Q biphenyl-4-carboxylate hydrochloride

HOOC— CF, (+/-)-(3R,4R) -4- (4-
H chlorophenyl)piperidin-3-yl1 1,1'-
N 0 biphenyl-4-carboxylate
trifluoroacetate

(+/-)- (3R, 4R) -4- (4-
chlorophenyl)piperidin-3-yl (3,5-
difluorophenyl)acetate

(+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
1-naphthoate hydrochloride
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O NHHa (+-)-
ylthio)-1, 11-bi phenyl -

o@SMm@sphenylplperld
N HHa (+-) - (3R 4R) -4- (
hydrochloride O HO a/H 201 WJ
hydr oxyphenyl ) |per|d|n 3- yI b

(3R 4R) - 4- phen plperldln -yl

OH

(3S, 4S) -4- phenylpiperidin-3-y|

\ s~

- carboxyl ate hydrochloride 0O N H H
i n-3-yl
3 H hydr oxyphenyl ) pi peri di n-3-yl
03/ 04398 / USQ2/ 37037 H (3R 4R) - 4-
éﬁ?gg%R ghﬁrlde OH FF)O
fim{OPhSFlb’ Rypext Qrﬁoi’}l Tate "aH N
biphenyl-4 oxylate
trlfluoroacetate

a

| o

(+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
4 - (trifluoromethoxy) benzoate
hydrochloride

(+/-) - (38, 48) -4-phenylpiperidin-3-yl
4 -iodobenzoate hydrochloride

(+/-)-(3R,4R) -4-phenylpiperidin-3-yl
phenoxyacetate hydrochloride
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(3S, 4S) - 4- phenyl pi peridin-3-yl 1,1'-bi phenyl - 3-carboxyl ate hydrochl ori de
No HH C (+/-)-(3S,4S)-4-phenyl piperidin-3-yl \ 4-thien-2-ylbenzoate
hydr ochl owDde/043980 / | S O NHH a (+-)-(3S, 4S)-4-phenpCpiyser/s™sn- 3-yl
011"0 4' - (nmethylsulfonyl) -1, 1 -biphenyl 4- s carboxyl ate hydrochl ori de
o0 N H H- a 202 WD 03/043987, PCT/ US02/

(+/ - (3RHR) - 4- phenyl pi peri di MD*G}/ 4&%&1%&?%@%%@1}%@ dH N O

FF C]—I (3F<]4 4R) - 4- phenyl pi peri diffr @mflmmm% R RAGRHERY | ) acet ate| o

trifluorgdCetate, o F F (+/-) hydrRchi®ride phenyl pi peridin-3-yl F>pH

3, 4- di met hox) be%o triflloroacetate
CFS

ciH (+/-)- (3R,4R)-4-phenylpiperidin-3-yl
4 -cyanobenzoate hydrochloride

0 (+/-)- (3R,4R)-4-phenylpiperidin-3-yl
/ﬂ\ 3-methylbenzoate trifluoroacetate

(+/-)-(3R,4R) -4 -phenylpiperidin-3-yl
3 -methoxybenzoate trifluoroacetate
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o0 O0~~1of OH(+-) - (3R 4R -4-phenyl piperidin-3-yl (1R 2S) -2
rH henyl cycl opr opanecar boxyl ate hydrochloride JI 203 WO 03/043987

PCT/ US02/\8003/84398BS, 4S) - 4- phenyl pi peri di n- 3-yl PCT/US02/37037
3'-chloro-1, 11- bi phenyl - 4-carboxylate \ a hydrochloride 0 0 N H Ha
(+/-)- (3S,4S)-4-phenyl pi peridiin-3;yl ,a : . o

4" -chl oro- 1, 11- bi phenyl - 4- car box ¥t /at &= (Pt oy P PR H 3 ot
(3R, 4R) - 4-@henyl pi peri di n-3-yl 2 FrFRIEEPRIRA & T ERMbPTER®H N O] OH
H a (3R, 4R) -4-phenyl piperidin-3-yl N o 4-phenoxybenzoate hydrochl pri de

H
N
0
""',O/UD
o}
CiH (+/-) - (3R, 4R) -4 -phenylpiperidin-3-yl
benzoate hydrochloride
N
O

o (+/-)~- (38,48) -4-phenylpiperidin-3-yl
O 3',4'-dimethoxy-1,1'-biphenyl-4-
o O (|) carboxylate hydrochloride
N
H

(+/-)- (3S,48)-4-phenylpiperidin-3-yl
B c 4- (5-chlorothien-2-yl)benzoate
hydrochloride

=

(+/-)-(38,48) -4-phenylpiperidin-3-y1l
CF, 4'- (trifluoromethyl)-1,1'-biphenyl-4-
O carboxylate hydrochloride

I=Z
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0 (+/-) - (3R, 4R) -4-phenyl pi peridin-3-yl 3-phenyl propanoat e
trifluoroacetate HOCF3 H N 0 0 -11~ 204 WD 03/043987 PCT/ US02/ 37037
ClH (+1-)WO(03B4394R) - 4-phenyl pi peridin-3-yl H 2-et hyl hexamoatus02/37037
hydrochloride N O O (+/-)-(3S,4S)-4-phenyl pi peridin-3-yl

4-tert-butyl benzoate hydrochl ari de N H a . -
(+/ -) - (3SHZSE- 4- phenyl pi peri di r(ﬁgf%935;14%?11'ﬁépli‘,e]ily-lBﬁEﬁgﬂlgf@Zlgégg'boxyl ate
~ NH O | 24H a di hydrochl ori dd2oneHaylbepzeatashydyrogniREAPFpi peri diln- 3- I

3-(5-chl o} ien-ZéyI)benzoate O hydrochloride o Yr/ S O NHa G
"""o
H—d

(+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
3- (trifluoromethyl)benzoate

ZX

0 hydrochloride
., F
”D/JKI::]/4§F
F
HCI (+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
H 4-nitrobenzoate hydrochloride
N
0
""" IO/JLWi::l\
NO,
(+/-)- (3R,4R) -4-phenylpiperidin-3-yl
-~ 2-naphthoate hydrochloride
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(+/-)-(3S,4S)-4-phenyl pi peridin-3-yl 31-cyano-1, 1" -bi phenyl - 4-carboxyl ate

O\ I cN hydrochloride (CGenerated by ACD/ Nane software) 0 N HH a 205 WO
03/ 04398 WB@3NLS82/ 37037 CH (+/-)-(3R, 4R) - 4- phenyl pi peri #CcAAB0y1703H

2, 21- bi t hi ophene-5-carboxylate N O hydrochloride OS S/ xl

(+/-)-(3R 4R) - 4- phenyl pi peri din-3 hro hene- 2- car ate aH
hydrochloride HNO ~s 0 (4 <}/ é%R gﬁz g%ﬁ' PeE gr'%lh . 4-

di en-1-yl]piperidin-3-yl 4\ béﬁ%@?PEEﬁ%EQ? eha g 1 HaF
(+/-)-(3S,49) - 4- phenylpiperidln 3-yl 4" -fluoro-1,1"- blphenyl 4- cartoxylate
hydrochlorlde "0

gi@

(+/-)- (3S,48)-4-phenylpiperidin-3-yl
4 -pyridin-4-ylbenzoate

/'P|+_G dihydrochloride
AN
W0
o)
N
H H—oO

(+/-)- (38,48) -4-phenylpiperidin-3-yl
S 4 ' - (methylthio)-1,1'-biphenyl-4-
O carboxylate hydrochloride

o A

0
H—d

.0
o)
N
H y—a

I=z

(+/-)- (3S,48)-4-phenylpiperidin-3-yl
3-iodobenzoate hydrochloride

(+/-)- (3R,4R)-4-(3-
hydroxyphenyl)piperidin-3-yl benzoate

H
N o hydrochloride
"I,IIO/I‘k©
H
HO a”
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HH C 0.0F3 (+/-)-(3S,4S)-4-phenyl pi peridin-3-yl1 4' - (trifluoronethoxy)
-1, 1' -biphenyl- O | 4-carboxylate hydrochloride 0 NHH a aH

(+/-) - (3RyvoRpAOMBIghenyl pi peridin-3-yl H PCT/US02/37037
5-pyridin-2-y|thiophene-2-carboxy|ate N O di hydrochloride OS \ | /
206 WO 03/043987 PCT/ US02/ 37037 %32 45S) - g phenyl pi peri di n- 3-yl
4- [ 3- trmfluoronethyl) -1kkp% br ﬁ3 b ﬁz ate h&%rgchlor%de ,

N GH

CF3
o~ |

LON H a (+/ -9-(3S, 4S) - 4- pREAYPE BFPMEL ng?i“ in-3- enzoa

4'-tert- .- 1, 11- bi pheny! - 4- hydrpsR}PaLEShydrochl oride | / o o N|H

(+-)- (38 S) ‘g~ phe pr'perldln 3-yl 4" -nethoxy-1,1' -bi phenyl -4- |

car boxyl atke hydrochlorjfe

Eo

T

a

F OH
—>—<
F [e]

(3R, 4R) -4-phenylpiperidin-3-yl 1,1'-
biphenyl-4-carboxylate

:

(+/-)- (38,48)-4-phenylpiperidin-3-yl
1,1'-biphenyl-3-carboxylate
hydrochloride
\‘O O
S0
—dl
(+/-)-(38,48) -4-phenylpiperidin-3-yl
| N\ 4-thien-2-ylbenzoate hydrochloride
S
\\O
o
H—Cl
(+/-)-(38,48) -4-phenylpiperidin-3-yl
0..0 4'- (methylsulfonyl)-1,1'-biphenyl-4-
O s carboxylate hydrochloride
‘\O
E i o)
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I/ 00 NHH C3(+-) -4 -

henyl pi peri di n- 3-yl ] oxy}carbonyl)- / 1,1

hydr ochl owode/043380 N H H Cl

3- (4- met hoxyphenyl ) pr opanoat e
(+/-)-(3R 4R) - 4- phenyl pi peri di
WO 03/ 043987 PCT/ US02/ 37037 (3
acetate HHihydrochloride 0

-4 COH

( { [ (3S 49

- bi phenyl

H hydrochloride N O ,,Ol~ [ O

é+4Ri <3R
phepy mceﬂa A hY

(S

-4-carboxylic acid
(+/-)-(3R 4R) - 4- phenyl pi peri ¢cmABoys703aH

hyd hI d
)

O 207

N (+/-)- (3R,4R)-4-phenylpiperidin-3-yl
F)E;@H (3-methoxyphenyl) acetate
¢ trifluoroacetate
N
m
? """" (e} 0/
FO F (+/-)-(3R,4R) -4-phenylpiperidin-3-yl
F)S;QH 3,4-dimethoxybenzoate
3 trifluoroacetate

CiH

ZT

O
L.
/O 4y,

(+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
(1R, 28) -2-
phenylcyclopropanecarboxylate

hydrochloride
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5N H ao Br
WO 03/ 043987 PCT/ US02/ 37037

N H Br

WO 03/043987

CTOH NH

~0ol F ~-N HO~I F NHod
ao--~ N H 0"J& N H NH N H
PCT/US02/37037
(+/-)- (38,48)-4-phenylpiperidin-3-yl

3t'-chloro-1,1'-biphenyl-4-carboxylate
hydrochloride

(+/-)- (3S,48)-4-phenylpiperidin-3-yl
4'-chloro-1,1'-biphenyl-4-carboxylate
hydrochloride

N
H  h—q
(+/-)- (3R,4R) -4-phenylpiperidin-3-yl
G 1-naphthoate hydrochloride
H
N
°‘
”%O
H p—a (+/-)- (3R,4R) -4-phenylpiperidin-3-yl
N o 4 -phenoxybenzoate hydrochloride
“““ L0
0
o (+/-)- (3R,4R) -4-phenylpiperidin-3-yl
HUJLCF 3-phenylpropanocate trifluorcacetate
3

204
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ol oa NHC NH "NJO\VI N oll e 209 W 03/043987 PCT/ US02/ 37037
NJTH 5LN) H 10 31. A conpound selected fromthe group consisting of 3
benzyl - 5-W033643¥8T | uor obenzyl ) oxy] pi peri di ne hydr ochl ori d@eCT85502/37037
benzyl - 5- [ (3- et hyl benzyl ) oxy] pi peri di ne hydrochloride 3-

benzyl 4-(trifluoronethyl)be I]oxy} perl dro, chlaride
3- ({5- ben% pi peri di n-3-yl ] oxyl\ ﬁgf% nltP 1§%?§rldln"%'y
benzyl - 5- [{ 3- met hoxybenzyl ) oxy p?E@Vﬂ ﬁénﬁﬁéﬁo Epcgiochdorgde

benzyl pi d|n(§ yl 1,1'-bi phenyl -4-carboxylate trifluoroacetate. |32. A
conpound| selfect fron1the group consisting of 3- 20

Benzyl oxy>@- " tperidjne-l-carboxylic acid tert-butyl ester;

3- (Bi phenyl - 4- yl mgt hoxy) - 4- fur@n- 3-yl - pi peri di ne-1 carboxylic acid
tert-but st er; 4- Fur an- 3-yl - 3- (napht hal en- 2-

yl met hox i peridine-l-carboxylic acid tert-butyl ester;4-

Fur an- 3-yl - 3- (napht hal en-1 -yl met hoxy) - pi peri di ne-1-carboxylic 25 acid
tert-butyl ester;4-Furan-3-yl-38-(4-phenoxy-benzyl oxy) -
plperldlnéicarboxylc aci d t Brt/~but(Bls,dst) ers;-PphehtlgripeBuitdin-3-y1

4-tert-butylbenzoate hydrochloride

H—d

(+/-)-(3S,48) -4-phenylpiperidin-3-yl
3'-amino-1,1'-biphenyl-4-carboxylate

N dihydrochloride

E i o
N
(+/-)-(38,48) -4-phenylpiperidin-3-yl
3-(5-chlorothien-2-yl)benzoate
hydrochloride
\\\O =
0 s
i a
H—{C

(+/-) - (3S,48) -4-phenylpiperidin-3-y1l
3'-cyano-1,1'-biphenyl-4-carboxylate
CN hydrochloride (Generated by ACD/Name
software)
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benzyl oxy) - 4- f ur an- 3-yl - pi per

3- (Ant hracen-9-yl net hoxy) -4-fu
tert - but yWoasne9gz- Fur an- 3- yl
benzyl oxy) - pi peri di ne-1 -car box

di ne-1-carboxylic acid tert-butyl

ester;

ran- 3-yl - pi peridine-I carboxylic acid
-3-(3-nmethyl 30 PCT/US02/37037
ylic acid tert-butyl ester;3-(3,5-

Di nmet hoxy- benzyl oxy) - 4-f ur an- 3-y| |per|d| e-1- arb xylic.acid, tert}-butyl
est er ; 3- (#HBr ono- benzyl oxy) - 4- I aE érP FPHE: p%? 183POX§ 7
PCT/U802/31037 5 1- carboxy||c2a8|dbﬂé ﬂDBG??F esfear: @Xﬁaﬁﬁﬁ 3-yl-3-(4
met hanesytN nyI benzyl oxy) - plpkvﬁépﬁelprééﬁboxyllc acid tert- butyl |ester;
4- Fur an- -yI 2 nethyg al Iyl oxy) - pi peridine-1- carboxylic acid ter|t-butyl
ester; 3- th xy\4 furan-3- yl-piperidine-I-carboxylic acid
tert- butyI ester
Cycl ohex thoxy) 4- furan 3-y| -piperidine-l-carboxylic acid tert-RQutyl
ester; 4- n- 3-yl - 3-i sobut oxyt pi peridine-1- carboxylic acid tert- butyl
ester; 3-(Z-EChyl-butoxy)-4-fuf@n-3— (BRr, RRperi-ginee:yllpdaehcdin-c -gdi d
tert-butyl ester; 3-Benzy|oxy-ﬁ ~ phh@N 3 Ri-dai®oxylate
3- ( Bi phenyd= 4-yl net hoxy) - 4 fur%gégdghngl@bperldlne
4- Fur an- 3-yl - 3- (napht hal en- 2- y| ret hoxy) - pi peri di ne; 4-
Fur an- 3- yLn ( napht hal en- 1-yl met hoxy) - pi peri di ne; 4- Fur an- 3-yl -
(4- phenoxly- ngy) i peridipe; 3-(4-tert-Butyl -benzyl oxy) - 4-
furan- 3-yl plﬁer (Ant hr acen- 9-yl net hoxy) - 4- f uran- 3-yl - pi peridi ne;
4- Fur an- 3 - 3- (3=net hyl - benzy oxy)-piperidine 3 20
(3,5-Dine xy benzyloxy) 4-f ur yI plperldlne 3-(4- Brono-
benzyI ONT; 4 j UI arn=—3= yl pl PeTT U 3y d- 2,4-
al |yl oxy i n& 3- Cycl ohe;g/ /;ngtlh@lg% 2 Liriagﬁ}?yli?&%eeﬁadl ne;
3-(2-Cycl 4-f ur an %f p hlaride
Furan- 3-ylk 3o D/ per|d| e%%{ x§¥:£l?uran 3- 25
yI pi perifdi he. 33 A conpound Df the fornula Boc Boc Boc N NN "'"[gyp \

"gyp \ ﬁ \ O\

H-d

X

(+/-)-(38,48) -4-phenylpiperidin-3-yl
4'-fluoro-1,1'-biphenyl-4-carboxylate
hydrochloride

Iz

(+/-)-(38,48) -4-phenylpiperidin-3-yl
- (trifluoromethoxy) -1,1'-biphenyl-
4 -carboxylate hydrochloride

H—Cl
CiH (+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
H 5-pyridin-2-ylthiophene-2-carboxylate
N o dihydrochloride

‘t S -

o]

N
| N\
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o o/ o 30 Boc Boc Boc N N Oo
Boc NNN “1/01 \ ".p~"'p I \ O
O O Boc BomsBem98Boc N NN 'OlyY O
OOHH NN '"2/01,0 OO

211 WO 03/043987 PCT/ US02/ 37037 Boc Boc
p & Oo ~ Boc Boc Boc NNN g Br O
p O

O 10 HHH N N RCT@sb/B10B¥ N N O

(+/-) - (3S,48) -4-phenylpiperidin-3-yl

£f>~ca 4-[3- (trifluoromethyl) -1H-pyrazol-1-
oj({::r’ N v1]benzoate hydrochloride
. o
H  H—o

(+/-) - (38,48) -4-phenylpiperidin-3-yl
4'-tert-butyl-1,1'-biphenyl-4-

carboxylate hydrochloride
i J
N
H c

O
H—

(+/-) - (3S,48) -4-phenylpiperidin-3-yl
4 ' -methoxy-1,1'-biphenyl-4-

0
O A carboxylate hydrochloride
e
0
N
H a

H—

(+/-)-4"-({[(3S,48) -4~
co,H phenylpiperidin—3—y1]oxy}carbonyl)—
O 1,1'-biphenyl-4-carboxylic acid
O hydrochloride
.0

Iz

(+/-) - (3R, 4R) -4-phenylpiperidin-3-yl
OH 3- (4-methoxyphenyl) propanoate

’ hydrochloride
N
o)
O/

CiH

(+/-)- (3R, 4R) -4-phenylpiperidin-3-yl
acetate hydrochloride

2T
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HHH NNN Br OOOHHH NN 150/ OO0 212 WO 03/043987

PCT/ US02/ 37037 5 34. A nethod for treating a patient who has, or in
prevent i goa3pawBent fromgetting, a disease or conditionPC3alSersmar f rom
the group consisting of Al zheiner's disease, for hel ping prevent or del ay
t he onset of Al zheiner's diseasge,, for,__10 treatln atients wth mld
cognitive inpairnment (M) and “%Géve%?ﬁﬁﬁz ]gi he onset of

Al zhei mer' §Hdi sease in those WRENRAHA %ﬁ46¥6bﬁ@s§m?§§ﬁﬁqw3 to AD, for
treating Ddhn's syndrone, for ditednat g who have Hereditary Cerebral
Henor r hag mnt Anyl oi dosis ot the Dutch-Type, for treating cerebra
anyloid 1 /%pathy and preventing its potential consequences, i.e
singl e and Xxecurrent |obar henprrhages, for treating other degenerative
denenti as,|_i fcl udi ng denentias|of mxed vascular and degenerative ofigin,
denmenti a assocféated w th Parki ' di sease, denentla aSSOCIated wth
progr essi pranucle ot basal
degeleration, or diffuse Lemy body type of AIzhelner S dlsease and who is

in need| of sg;]'igea1nent conprising adm nistering to such patient a
Y

t her apeyt i« ective anmount of a conpound of fornula (1), or a

phar maceuit y acceptable salt or ester thereof, wherein 25 Z, Rl, R2 and
R3 are gs ®lefined in ¢laim1. 35. A nethod for making a conpound of formula
(1), or a pharnaceut cally acceptable salt or ester thereof, wherein Z

Rl, R2 an are as ¢efined in claim11. 30
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36. A conpound of the fornul a:

213 WO 03/ 043987 PCT/ US02/37037 HNO O

Rao 5 R30 or a pharmaceutically acceptable salt or ester thereof, wherein
Z' is CHwpoBl43skerein R30 is absent, -OH or halo; 10 wheceiusoRd031s ClL 8
al kyl, d _8 al koxy, aryl, substituted aryl, heteroaryl, substituted

het eroaryl, heterocycl, substituted heterocycl, phenyl, substituted
phenyl, | C1_8 al kyl-phenyl, or C1 8 alkyl-substittued phenyl. 15 37. A
conmpound acc%rdi tg claim 36, wherein R30 is absent, -OH, or C, Br, |
or F. 38, corfpouny laccording to claim37, wherein R40 is selected from
the groy nsisting lessentially of -CH3, -CH2CH2- 20 Ph-O CH3,

- Ph- Ph- CO2H, - Ph-Ph-QCH3, -Ph-Ph-C (CH3) 3, -Ph-Ph-OCF3, - Ph-Ph-F,

- Ph- C( =@=Ph,—Ph=Ph=ICN, -Ph-Ph-NH2, -Ph-C (CH3) 3, CH (CH2CH3)
(CH2CH2CH2CHB) SH2CH2Ph, - Ph- O Ph, naphthal ene, -Ph- Ph-C, -Ph- (OCH3)
2, -CH2{ 2-Ph, -Ph-Ph-S (=0) 2CH3, -Ph- Ph, pyridyl, Ph, Ph-1,
- Ph- Ph- 5t CH3, - Ph-pyr|j dyl, -Ph-NH2, -Ph 25 NO2, -Ph-CF3, -Ph-CH3,

- Ph- Ph- CF8, -Ph-Ph- (OCH3) 2, -Ph-OCH3, -Ph- CN, -CH2-O Ph, -Ph-OCF3,

- CH2- PhiF2, 214 WD 03/043987 PCT/ US02/37037 _Ph-N_~~ S/ CF3 S

N

~r

N
H

%
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o
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SC 0 58S 39. Aconpound according to claim38, wherein Zis CH 10 40.
A conpound according to claim 39, wherein a single substituent attached to
a Ph-ringwDa3iomsshe ortho position. 41. A conpound accor diPag/use2/g10a1 m 39,
wherein a single substituent attached to a Ph-ring is in the neta
posi ti on—215-42. A-cpnpound according to claim39, wherein a single
substitLgihgattached o a Ph-ring is in the para position. 43. A conpound

accordin cl ai wherein di 20 substituents attached to a Ph-ring are
in di-ng 44. A conpound according to claim 39, wherein di-
substltLent ached to a Ph-ring are in a neta and para position. 25 45.

A conpouynd of the forpula 215 WO 03/043987 PCT/ US02/37037 O/ Rs5o0 N 5 H
wherein R50 is aryl or substituted aryl. 46. A conpound according to claim
45, wherein RS0 is selected formthe group consisting of -Ph, -PhBr,
-Ph-C(CH3) 3, - 10 PhF, -Phd, -PhCN, napthyl, -Ph(CH3)2, -Ph-Ph, -Phl
-Ph-OCH3, - PhCl12, -Ph-PhCN, and -Ph- (OCH3) 2. 47. A conpound according to
clain146£;n:;rein a single substituent attached to a Ph-ring is in the

ortho po ion. 15 48. A conpound according to claim46, wherein a single
substituent @ttached 1o a Ph-ring is in the neta position.

N

H

10 31. A compound selected from the group consisting of 3-
benzyl-5-[(3,5-difluorobenzyl)oxyl piperidine hydrochloride; 3-
benzyl-5- [ (3-methylbenzyl)oxylpiperidine hydrochloride; 3-
benzyl-5-{[4- (trifluoromethyl)benzyl] oxy}piperidine hydro
chloride; 3- ({5-benzylpiperidin-3-ylloxy}methyl)benzonitrile; 3-

15 benzyl-5-[(3-methoxybenzyl)oxylpiperidine hydrochloride; 5-
benzylpiperidin-3-yl 1,1'-biphenyl-4-carboxylate

trifluoroacetate.

32. A compound selected from the group consisting of 3-

20 Benzyloxy-4-furan-3-yl-piperidine-l-carboxylic acid tert-butyl
ester;3- (Biphenyl-4-ylmethoxy) -4-furan-3-yl-piperidine-1-
carboxylic acid tert-butyl ester;4-Furan-3-yl-3-(naphthalen-2-
ylmethoxy) -piperidine-1-carboxylic acid tert-butyl ester;4-
Furan-3-yl-3- (naphthalen-1-ylmethoxy) -piperidine-1-carboxylic

25 acid tert-butyl ester;4-Furan-3-yl-3- (4-phenoxy-benzyloxy) -
piperidine-1-carboxylic acid tert-butyl ester;3- (4-tert-Butyl-
benzyloxy) -4-furan-3-yl-piperidine-1l-carboxylic acid tert-butyl
ester;3- (Anthracen-9-ylmethoxy) -4-furan-3-yl-piperidine-1-
carboxylic acid tert-butyl ester;4-Furan-3-yl-3-(3-methyl-

30 benzyloxy)-piperidine-1l-carboxylic acid tert-butyl ester;3-(3,5-
Dimethoxy-benzyloxy) -4-furan-3-yl-piperidine-1l-carboxylic acid

tert-butyl ester;3- (4-Bromo-benzyloxy) -4-furan-3-yl-piperidine-
210



49. A conpound according to claim46, wherein a single 20 substituent
attached to a Ph-ring is in the para position. 50. A conpound according to
cl ai m 46, watvaedos? di - substituents attached to a Ph-ring &ce/usn2/sfiosnet a
positions. 25 51. A conpound according to claim46, wherein di-

compBUNdL G THEET bl e J65 51 EPVEy D BHSEEY BAT Sz 5783 7L RT0 I N RGO
conpeun 213703 R70 N R60

50 “herﬁéihﬁﬁgkﬁff@ﬁYi béﬂ@§ibiy$e€ ?éfidlﬁa_ﬁ abkpbxyCic6aai fepytt- Cl_6
cycloal kyl, C1_6 al 6 cycl oal ; d wherein R70 is t-butoxycarbonyl

or H 1ousgl ¢sb©np©uﬂ@r%@cbrﬂln§ K% Bl 521 1vhergl nPRBeridingetact ed

ant hr aci FYTSCRBhCRer L b e &k B! 5%%%??“%2@%%3{@“%&%?% (%R G

cyc | Ohﬁxyﬁlperﬁﬁﬂne-ByCabeh?Xyb acid CtetOHBLtRL, estibraBd (2€H (CH2 CH3) 2

. 54. A conpound according to_claimb53, wherein,a sin stituent
atté@hedCYgP%h¢¥¥¥T%Bh?§Y?n4fﬁ%r%PfﬁdyboBFP?Bﬁglnﬁol ar??%%ﬁbSu fd
accor di ng.1.0. Eu@%ﬂ1é§te¥h@tﬁh9aﬁ sLpgle. §§8§&t&ﬂ§ﬂ§1§é£@amﬁd 10 a Ph-ring
is in the nmeta position . A conpound accord ng to claimb53, wherein a

singl e sabb@xyhentaai@abheu botmalPasténg Bs 2nEthﬁlpbuéoﬁﬁérﬁréﬁranzg 57.

A conpougg p558£9a9§et? cart oxy?icmgg£ 'Qegk—butyl ester; 3-Benzyloxy-4-

furan-3-yl-piperidine;3- (Biphenyl-4-ylmethoxy) -4-furan-3-yl-

15 piperidine;4-Furan-3-yl-3- (naphthalen-2-ylmethoxy)-piperidine;4-
Furan-3-yl-3- (naphthalen-1-ylmethoxy) -piperidine;4-Furan-3-yl-3-
(4 -phenoxy-benzyloxy) -piperidine;3- (4-tert-Butyl-benzyloxy) -4-
furan-3-yl-piperidine;3- (Anthracen-9-ylmethoxy) -4-furan-3-yl-
piperidine;4-Furan-3-yl-3-(3-methyl-benzyloxy) -piperidine;3-

20 (3,5-Dimethoxy-benzyloxy) -4-furan-3-yl-piperidine;3- (4-Bromo-
benzyloxy) -4-furan-3-yl-piperidine;4-Furan-3-yl-3- (2-methyl-
allyloxy) -piperidine;3-Cyclohexylmethoxy-4-furan-3-yl-
piperidine;3- (2-Cyclohexyl-ethoxy) -4-furan-3-yl-piperidine;4-
Furan-3-yl-3-isobutoxy-piperidine;3-(2-Ethyl-butoxy) -4-furan-3-

25 vyl-piperidine.

33. A compound of the formula:
Boc Boc Boc
N N N
% //O/\© -,,,O O Y ’O
7 Z z
} ) @ ]
Boc Boc Boc
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substituents attached to a Ph-ring are in di-neta positions. 58. A
conpound according to claim53, wherein di 30 substituents attached to a
Ph-ring awe o3n4msmeta and para position. 217 PCT/US02/37037

Boc Boc
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34. A method for treating a patient who has, or in
preventing a patient from getting, a disease or condition
selected from the group consisting of Alzheimer's disease, for
helping prevent or delay the onset of Alzheimer's disease, for
treating patients with mild cognitive impairment (MCI) and
preventing or delaying the onset of Alzheimer's disease in those
who would progress from MCI to AD, for treating Down’s syndrome,
for treating humans who have Hereditary Cerebral Hemorrhage with
Amyloidosis of the Dutch-Type, for treating cerebral amyloid
angiopathy and preventing its potential consequences, i.e.
single and recurrent lobar hemorrhages, for treating other
degenerative dementias, including dementias of mixed vascular
and degenerative origin, dementia associated with Parkinson's
disease, dementia associated with progressive supranuclear
palsy, dementia associated with cortical basal degeneration, or
diffuse Lewy body type of Alzheimer's disease and who is in need
of such treatment, comprising administering to such patient a
therapeutically effective amount of a compound of formula (I),
or a pharmaceutically acceptable salt or ester thereof, wherein

7%, Ry, Ry and R; are as defined in claim 1.
35. A method for making a compound of formula (I), or a
pharmaceutically acceptable salt or ester thereof, wherein Z,

R;, R, and R; are as defined in claim 1.

36. A compound of the formula:
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or a pharmaceutically acceptable salt or ester thereof,

wherein Z’ is

wherein Rip is absent,

CH or N;

-OH,

or halo;

wherein Ry is Ci.g alkyl, C;.g alkoxy, aryl, substituted aryl,

heterocaryl,

heterocycl, phenyl,

substituted hetercaryl, heterocycl,

alkyl-substittued phenyl.

37. A compound according to claim 36, wherein Rjp is

absent, -OH, or Cl, Br,

selected from the group consisting essentially of -CHs,
Ph-0O-CHs,
Ph-Ph-F,

I or F.

38. A compound according to claim 37, wherein Ry is

-Ph-
-Ph-C(=0) -Ph,

Ph-CO,H, -Ph-Ph-OCH;,

CH (CH,CH;3) (CHCH,CH,CH3) ,

-Ph-Ph-CN,
-CH,CH,Ph,

-Ph-Ph-C(CH;) 3,

substituted

~-CH,CH; -

-Ph-Ph-0CFj3,
-Ph-Ph-NH,;, -Ph-C(CHj)3,

-Ph-0-Ph, naphthalene,

-Ph-

Ph-Cl, -Ph-(OCH3)z, -CH;-Ph-OCH;, -CH,;-Ph, -Ph-Ph-S(=0),CH;, -Ph-

Ph, pyridyl, Ph, Ph-I,

No2 1
CN,

-Ph-CFj;,
-CH,-0-Ph,

-Ph-OCFs3,

-Ph-Ph-S-CH;, -Ph-pyridyl,
-Ph-CH;, -Ph-Ph-CFj,

-CH,-PhF,,

214

-Ph-Ph- (OCH;) 2,

-Ph-NH;,
-Ph-0OCH;,

-Ph-
-Ph-

substituted phenyl, Ci-g alkyl-phenyl, or Ci_g
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/A ,

S

39. A compound according to claim 38, wherein Z is CH.

40. A compound according to claim 39, wherein a single

substituent attached to a Ph-ring is in the ortho position.

41. A compound according to claim 392, wherein a single

substituent attached to a Ph-ring is in the meta position.

42. A compound according to claim 39, wherein a single

substituent attached to a Ph-ring is in the para position.

43. A compound according to claim 39, wherein di-

substituents attached to a Ph-ring are in di-meta positions.

44. A compound according to claim 39, wherein di-
substituents attached to a Ph-ring are in a meta and para

position.

45. A compound of the formula
215
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Rso

N
H

wherein Rso is aryl or substituted aryl.

46. A compound according to claim 45, wherein Rg, is
selected form the group consisting of -Ph, -PhBr, -Ph-C(CH;) 5,
PhF, -PhCl, -PhCN, napthyl, -Ph(CH;),, -Ph-Ph, -PhI, -Ph-OCHj;,
PhCl,, -Ph-PhCN, and -Ph- (OCHj),.

47. A compound according to claim 46, wherein a single

substituent attached to a Ph-ring is in the ortho position.

48. A compound according to claim 46, wherein a single

substituent attached to a Ph-ring is in the meta position.

49. A compound according to claim 46, wherein a single

substituent attached to a Ph-ring is in the para position.

50. A compound according to claim 46, wherein di-

substituents attached to a Ph-ring are in di-meta positions.
51. A compound according to claim 46, wherein di-
substituents attached to a Ph-ring are in a meta and para

position.

52. A compound of the formula
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wherein Re¢o is aryl, substituted aryl, Cis alkyl, Cie alkenyl,
Ci.¢ cycloalkyl, Ci.¢ alkyl-Ci¢ cycloalkyl; and

wherein Ry is t-butoxycarbonyl or H.

53. A compound according to claim 52, wherein Reo is
selected from the group consisting of -Ph, -Ph-Ph, napthyl, -Ph-
O-Ph, -PhC(CH;)s;, anthracinyl, -PhCH;, -Ph(OCH;),, -PhBr, -

PhS (=0) ;CHs, C(=CHp)CH;, cyclohexyl, -CH,-cyclohexyl, -CH(CHs),,
and -CH(CH,;CHs) 3.

54. A compound according to claim 53, wherein a single

substituent attached to a Ph-ring is in the ortho position.

55. A compound according to claim 53, wherein a single

substituent attached to a Ph-ring is in the meta position.

56. A compound according to claim 53, wherein a single

substituent attached to a Ph-ring is in the para position.

57. A compound according to claim 53, wherein di-

substituents attached to a Ph-ring are in di-meta positions.

58. A compound according to claim 53, wherein di-
substituents attached to a Ph-ring are in a meta and para

position.
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